
Любое использование данного файла означает ваше согла-
сие с условиями лицензии (см. след. стр.) Текст в данном
файле полностью соответствует печатной версии книги.
Электронные версии этой и других книг автора вы можете
получить на сайте http://www.stolyarov.info



ПУБЛИЧНАЯ ЛИЦЕНЗИЯ
Учебное пособие Андрея Викторовича Столярова «Программирование: введение в про-

фессию» в трёх томах, опубликованное в издательстве МАКС Пресс в 2021 году, назы-
ваемое далее «Произведением», защищено действующим российским и международным
авторско-правовым законодательством. Все права на Произведение, предусмотренные за-
коном, как имущественные, так и неимущественные, принадлежат его автору.

Настоящая Лицензия устанавливает способы использования электронной версии Произ-
ведения, право на которые предоставлено автором и правообладателем неограниченному
кругу лиц, при условии безоговорочного принятия этими лицами всех условий данной Ли-
цензии. Любое использование Произведения, не соответствующее условиям данной Лицен-
ции, а равно и использование Произведения лицами, не согласными с условиями Лицензии,
возможно только при наличии письменного разрешения автора и правообладателя, а при
отсутствии такого разрешения является противозаконным и преследуется в рамках граж-
данского, административного и уголовного права.

Автор и правообладатель настоящим разрешает следующие виды использования данно-
го файла, являющегося электронным представлением Произведения, без уведомления пра-
вообладателя и без выплаты авторского вознаграждения:
1) воспроизведение Произведения (полностью или частично) на бумаге путём распечатки с

помощью принтера в одном экземпляре для удовлетворения личных бытовых или учеб-
ных потребностей, без права передачи воспроизведённого экземпляра другим лицам;

2) копирование и распространение данного файла в электронном виде, в том числе путём
записи на физические носители и путём передачи по компьютерным сетям, с соблю-
дением следующих условий: (1) все воспроизведённые и передаваемые любым
лицам экземпляры файла являются точными копиями оригинального фай-
ла в формате PDF, при копировании не производится никаких изъятий, сокращений,
дополнений, искажений и любых других изменений, включая изменение формата пред-
ставления файла; (2) распространение и передача копий другим лицам произво-
дится исключительно бесплатно, то есть при передаче не взимается никакое
вознаграждение ни в какой форме, в том числе в форме просмотра рекламы, в фор-
ме платы за носитель или за сам акт копирования и передачи, даже если такая плата
оказывается значительно меньше фактической стоимости или себестоимости носителя,
акта копирования и т. п.

Любые другие способы распространения данного файла при отсутствии письменного раз-
решения автора запрещены. В частности, запрещается: внесение каких-либо изменений в
данный файл, создание и распространение искажённых экземпляров, в том числе экзем-
пляров, содержащих какую-либо часть произведения; распространение данного файла в
Сети Интернет через веб-сайты, оказывающие платные услуги, через сайты коммерческих
компаний и индивидуальных предпринимателей (включая файлообменные и любые другие
сервисы, организованные в Сети Интернет коммерческими компаниями, в том числе бес-
платные), а также через сайты, содержащие рекламу любого рода; продажа и обмен
физических носителей, содержащих данный файл, даже если вознаграждение значительно
меньше себестоимости носителя; включение данного файла в состав каких-либо информа-
ционных и иных продуктов; распространение данного файла в составе какой-либо платной
услуги или в дополнение к такой услуге. С другой стороны, разрешается дарение (бес-
платная передача) носителей, содержащих данный файл, бесплатная запись данного файла
на носители, принадлежащие другим пользователям, распространение данного файла че-
рез бесплатные децентрализованные файлообменные P2P-сети и т. п. Ссылки на экземпляр
файла, расположенный на официальном сайте автора, разрешены без ограничений.

А.В.Столяров запрещает Российскому авторскому обществу и любым дру-
гим организациям производить любого рода лицензирование любых его произве-
дений и осуществлять в интересах автора какую бы то ни было иную связанную
с авторскими правами деятельность без его письменного разрешения.
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B7 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ B

B7:7 8QTQU_h^_V b\_S_ ݷQaQUYT]Q`ݷ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B
B7;7 AV[dabYp [Q[ `aY]Va `QaQUYT]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =9
B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp 7 7 7 7 7 7 7 7 7 7 7 ?<
B7=7 @aY]Val hQbc^lf `QaQUYT] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 A;

:97 PXl[ BY445 ??@ Y 1C5 B:
:97:7 ?c BY [ BY44 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B;
:97;7 ? SlR_aV `_U]^_WVbcSQ BY44 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B=
:97<7 =Vc_Ul5 _RkV[cl Y XQjYcQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B?
:97=7 1RbcaQ[c^lV cY`l UQ^^lf S BY44 7 7 7 7 7 7 7 7 7 7 7 7 :9@
:97>7 ?RaQR_c[Q Yb[\ohYcV\m^lf bYcdQgYZ 7 7 7 7 7 7 7 7 7 7 7 :??
:97?7 >Qb\VU_SQ^YV Y `_\Y]_aeYX] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :A:
:97@7 IQR\_^l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;:;
:97A7 B^_SQ _ `QaQUYT]Qf 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<:
:97B7 ?b_RV^^_bcY _e_a]\V^Yp [_UQ ^Q BY44 7 7 7 7 7 7 7 7 7 ;<@
:97:97 @aY]VaC ]LY6bVaSVa 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;=<
:97::7 ? TaQeYhVb[Yf Y^cVaeVZbQf `_\mX_SQcV\p 7 7 7 7 7 7 7 7 ;>@
BY44C hc_ UQ\miV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <9@

::7 >VaQXadiQojYV `QaQUYT]l <9B
::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:9
::7;7 \385=5C <Yb`5 ^_ ^V b_SbV] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <B:
::7<7 ?R _e_a]\V^YY [_UQ ^Q \Yb`_`_U_R^lf pXl[Qf 7 7 7 7 7 =:>
::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV 7 7 7 7 7 =:B
::7>7 <V^YSlV SlhYb\V^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =AA

:;7 ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T ><>
:;7:7 FQaQ[cVa^lV _b_RV^^_bcY b[aY`c_Slf pXl[_S 7 7 7 7 7 7 ><?
:;7;7 PXl[ ]3< 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ><A
:;7<7 9^cVa`aVcQc_a ]3< Y pXl[ BY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@<
:;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; 7 7 7 7 7 7 7 7 7 7 7 7 >A=
:;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l 7 7 7 7 7 7 7 7 7 7 ?:@

@aY\_WV^YV >7 BaQS^V^YV eQZ\_S Y ^Q\_WV^YV YX]V^V^YZ 7 7 ?>=
@aY\_WV^YV ?7 BYbcV]l [_^ca_\p SVabYZ 7 7 7 7 7 7 7 7 7 7 7 7 ??9

8Q[\ohV^YV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?A?

B`Yb_[ \YcVaQcdal 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?A@
@aVU]Vc^lZ d[QXQcV\m 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?B:
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B7 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ B

B7:7 8QTQU_h^_V b\_S_ ݷQaQUYT]Q`ݷ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B
B7:7:7 CVa]Y^_\_TYhVb[YV cadU^_bcY 7 7 7 7 7 7 7 7 7 7 7 7 :;
B7:7;7 @QaQUYT]l S^V `a_TaQ]]Ya_SQ^Yp 7 7 7 7 7 7 7 7 7 :=
B7:7<7 ?RX_a _b^_S^lf bcY\VZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :B

B7;7 AV[dabYp [Q[ `aY]Va `QaQUYT]l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =9
B7;7:7 @aY]Va b _Rf_U_] UVaVSQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =9
B7;7;7 3YUl aV[dabYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =>
B7;7<7 AVUd[gYp 1bSݷac[Q2 `_b\VU_SQcV\m^_bcVZ 7 7 7 7 7 7 =A
B7;7=7 ?bcQc_h^Qp aV[dabYp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >;
B7;7>7 AV[dabYS^_V ]li\V^YV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?9

B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp 7 7 7 7 7 7 7 7 7 7 7 ?<
B7<7:7 ? a_\Y pXl[Q `a_TaQ]]Ya_SQ^Yp 7 7 7 7 7 7 7 7 7 7 ?<
B7<7;7 ;_^gV`cdQ\m^_V _c\YhYV BY _c @Qb[Q\p 7 7 7 7 7 7 ?A
B7<7<7 5SQ `_Uf_UQ [ baQS^V^Yo pXl[_S 7 7 7 7 7 7 7 7 7 7 A9

B7=7 @aY]Val hQbc^lf `QaQUYT] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 A;
B7=7:7 L1<<213;6ed^[gYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 A<
B7=7;7 @a_TaQ]]Ya_SQ^YV S cVa]Y^Qf pS^lf b_bc_p^YZ 7 A=
B7=7<7 =VcQ`a_TaQ]]Ya_SQ^YV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 AB

:97 PXl[ BY445 ??@ Y 1C5 B:
:97:7 ?c BY [ BY44 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B;
:97;7 ? SlR_aV `_U]^_WVbcSQ BY44 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B=
:97<7 =Vc_Ul5 _RkV[cl Y XQjYcQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B?

:97<7:7 Ed^[gYY6h\V^l 1]Vc_Ul2 7 7 7 7 7 7 7 7 7 7 7 7 7 7 B?
:97<7;7 >VpS^lZ d[QXQcV\m ^Q _RkV[c 7 7 7 7 7 7 7 7 7 7 7 BA
:97<7<7 8QjYcQ7 @_^pcYV [_^bcad[c_aQ 7 7 7 7 7 7 7 7 7 7 BA
:97<7=7 8QhV] ^dW^Q XQjYcQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :9;
:97<7>7 ;\Qbbl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :9>
:97<7?7 5Vbcad[c_al 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :9?

:97=7 1RbcaQ[c^lV cY`l UQ^^lf S BY44 7 7 7 7 7 7 7 7 7 7 7 7 :9@
:97=7:7 @VaVTadX[Q Y]ݷ^ ed^[gYZD UV[_aYa_SQ^YV 7 7 7 7 :9A
:97=7;7 @VaV_`aVUV\V^YV bY]S_\_S bcQ^UQac^lf _`VaQgYZ ::<
:97=7<7 ;_^bcad[c_a d]_\hQ^Yp7 =QbbYSl _RkV[c_S 7 7 7 ::?
:97=7=7 ;_^bcad[c_al `aV_RaQX_SQ^Yp 7 7 7 7 7 7 7 7 7 7 7 ::@
:97=7>7 Bbl\[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ::A
:97=7?7 ;_^bcQ^c^lV bbl\[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :;:
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:97=7@7 Bbl\[Y [Q[ bV]Q^cYhVb[YZ eV^_]V^ 7 7 7 7 7 7 7 :;<
:97=7A7 ;_^bcQ^c^lV ]Vc_Ul 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :;=
:97=7B7 ?`VaQgYY aQR_cl b UY^Q]YhVb[_Z `Q]pcmo 7 7 7 :;?
:97=7:97 ;_^bcad[c_a [_`Ya_SQ^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 :;A
:97=7::7 3aV]V^^lV Y Q^_^Y]^lV _RkV[cl 7 7 7 7 7 7 7 7 :<9
:97=7:;7 8^QhV^Yp `QaQ]Vca_S `_ d]_\hQ^Yo 7 7 7 7 7 7 7 :<;
:97=7:<7 ?`YbQ^YV ]Vc_UQ S^V [\QbbQ7 ?R\QbcY SYUY]_bcY :<=
:97=7:=7 ݷUbcQS\pV]lV_@ݷ ed^[gYY 19><9>52 7 7 7 7 7 7 7 7 :<@
:97=7:>7 9^YgYQ\YXQgYp h\V^_S [\QbbQ S [_^bcad[c_aV 7 :<B
:97=7:?7 @VaVTadX[Q _`VaQgYZ `a_bcl]Y ed^[gYp]Y 7 7 :=:
:97=7:@7 5adWVbcSV^^lV ed^[gYY Y [\Qbbl 7 7 7 7 7 7 7 7 :=;
:97=7:A7 @VaV_`aVUV\V^YV _`VaQgYZ `aYbSQYSQ^Yp 7 7 7 7 :==
:97=7:B7 =Vc_Ul5 S_X^Y[QojYV ^VpS^_ 7 7 7 7 7 7 7 7 7 7 7 :=?
:97=7;97 @VaV_`aVUV\V^YV _`VaQgYY Y^UV[bYa_SQ^Yp 7 7 7 :=A
:97=7;:7 @VaV_`aVUV\V^YV _`VaQgYZ 44 Y 66 7 7 7 7 7 7 7 7 :>:
:97=7;;7 @VaV_`aVUV\V^YV _`VaQgYY 6G 7 7 7 7 7 7 7 7 7 7 7 :>;
:97=7;<7 @VaV_`aVUV\V^YV _`VaQgYY SlX_SQ ed^[gYY 7 7 :>>
:97=7;=7 @VaV_`aVUV\V^YV _`VaQgYY `aV_RaQX_SQ^Yp cY`Q :>?
:97=7;>7 @aY]VaC aQXaVWV^^lZ ]QbbYS 7 7 7 7 7 7 7 7 7 7 7 :>@
:97=7;?7 BcQcYhVb[YV `_\p Y ]Vc_Ul 7 7 7 7 7 7 7 7 7 7 7 7 :?<

:97>7 ?RaQR_c[Q Yb[\ohYcV\m^lf bYcdQgYZ 7 7 7 7 7 7 7 7 7 7 7 :??
:97>7:7 ?iYR_h^lV bYcdQgYY Y `a_R\V]l Yf _RaQR_c[Y 7 :?A
:97>7;7 ?RjQp YUVp ]VfQ^YX]Q Yb[\ohV^YZ 7 7 7 7 7 7 7 7 :@:
:97>7<7 3_XRdWUV^YV Yb[\ohV^YZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :@;
:97>7=7 ?RaQR_c[Q Yb[\ohV^YZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :@<
:97>7>7 ?RaQR_chY[Y b ]^_T_c_hYV] 7 7 7 7 7 7 7 7 7 7 7 7 :@?
:97>7?7 ?RkV[c [\QbbQ S a_\Y Yb[\ohV^Yp 7 7 7 7 7 7 7 7 7 :@@
:97>7@7 1Sc_]QcYhVb[Qp _hYbc[Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :A9
:97>7A7 @aV_RaQX_SQ^Yp cY`_S Yb[\ohV^YZ 7 7 7 7 7 7 7 7 :A9

:97?7 >Qb\VU_SQ^YV Y `_\Y]_aeYX] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :A:
:97?7:7 9VaQafYhVb[YV `aVU]Vc^lV _R\QbcY 7 7 7 7 7 7 7 7 :A:
:97?7;7 >Qb\VU_SQ^YV bcad[cda Y `_\Y]_aeYX] QUaVb_S 7 :A;
:97?7<7 =Vc_Ul Y XQjYcQ `aY ^Qb\VU_SQ^YY 7 7 7 7 7 7 7 7 :A>
:97?7=7 ;_^bcadYa_SQ^YV Y UVbcad[gYp ^Qb\VU^Y[Q 7 7 7 :AA
:97?7>7 3YacdQ\m^lV ed^[gYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 :AB
:97?7?7 HYbc_ SYacdQ\m^lV ]Vc_Ul Y QRbcaQ[c^lV [\Qbbl :B>
:97?7@7 3YacdQ\m^_bcm S [_^bcad[c_aQf Y UVbcad[c_aQf 7 :BA
:97?7A7 >Qb\VU_SQ^YV aQUY [_^bcad[c_aQ 7 7 7 7 7 7 7 7 7 :BB
:97?7B7 3YacdQ\m^lZ UVbcad[c_a 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;9:
:97?7:97 6jݷ _ `_\Y]_aeYX]V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;9;
:97?7::7 @aYSQc^lV Y XQjYjݷ^^lV UVbcad[c_al 7 7 7 7 7 ;9<
:97?7:;7 @VaVTadX[Q ed^[gYZ Y b_[alcYV Y]ݷ^ 7 7 7 7 7 7 ;9=
:97?7:<7 3lX_S S _Rf_U ]VfQ^YX]Q SYacdQ\m^_bcY 7 7 7 7 ;9?
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:97?7:=7 ?`VaQgYY `aYSVUV^Yp cY`Q 7 7 7 7 7 7 7 7 7 7 7 7 ;9@
:97?7:>7 9VaQafYY Yb[\ohV^YZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;:9

:97@7 IQR\_^l 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;:;
:97@7:7 IQR\_^l ed^[gYZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;:<
:97@7;7 IQR\_^l [\Qbb_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;:?
:97@7<7 B`VgYQ\YXQgYp iQR\_^_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;:A
:97@7=7 @aY]VaC bSݷac[Q `_b\VU_SQcV\m^_bcVZ 7 7 7 7 7 7 7 ;;:
:97@7>7 ;_^bcQ^cl S a_\Y `QaQ]Vca_S iQR\_^Q 7 7 7 7 7 7 ;;?

:97A7 B^_SQ _ `QaQUYT]Qf 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<:
:97A7:7 B`V[ca `QaQUYT] S BY44 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<:
:97A7;7 ??@ Y 1C5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<;
:97A7<7 @_\Y]_aeYX] RVX ]YbcY[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<<
:97A7=7 >Qb\VU_SQ^YV [Q[ bdWV^YV ]^_WVbcSQ 7 7 7 7 7 7 7 ;<>

:97B7 ?b_RV^^_bcY _e_a]\V^Yp [_UQ ^Q BY44 7 7 7 7 7 7 7 7 7 ;<@
:97B7:7 B_T\QiV^Yp _R Y]V^Qf 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;<@
:97B7;7 E_a]QcYa_SQ^YV XQT_\_S[_S [\Qbb_S 7 7 7 7 7 7 7 ;<A
:97B7<7 E_a]QcYa_SQ^YV XQT_\_S[Q [_^bcad[c_aQ 7 7 7 7 7 ;<B
:97B7=7 CV\Q ed^[gYZ S XQT_\_S[V [\QbbQ 7 7 7 7 7 7 7 7 7 ;=:

:97:97 @aY]VaC ]LY6bVaSVa 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;=<
:97::7 ? TaQeYhVb[Yf Y^cVaeVZbQf `_\mX_SQcV\p 7 7 7 7 7 7 7 7 ;>@

:97::7:7 8^Q[_]Y]bp b RYR\Y_cV[_Z OU]T 7 7 7 7 7 7 7 7 7 ;>B
:97::7;7 @a_bclV [^_`[Y Y aVQ[gYp ^Q ^Yf 7 7 7 7 7 7 7 7 ;?<
:97::7<7 5adTYV SYUl [^_`_[ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;?B
:97::7=7 3YUWVcl U\p SS_UQ cV[bcQ 7 7 7 7 7 7 7 7 7 7 7 7 7 ;@=
:97::7>7 ?RaQ]\V^YV Y ]Vc[Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;@B
:97::7?7 3YUWVcl U\p SlS_UQ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ;A@
:97::7@7 ?[^Q5 U_`db[QojYV YX]V^V^YV aQX]VaQ 7 7 7 7 7 ;AA
:97::7A7 ?RaQR_c[Q QaTd]V^c_S [_]Q^U^_Z bca_[Y 7 7 7 7 ;B<
:97::7B7 ?RX_a ^VaQbb]_caV^^lf S_X]_W^_bcVZ 7 7 7 7 7 7 ;BA
:97::7:97 OU]T Y `QaQUYT]Q ??@ 7 7 7 7 7 7 7 7 7 7 7 7 7 <9:
:97::7::7 132 6b\Y ^dWV^ bS_Z T\QS^lZ gY[\ 7 7 7 7 7 7 7 <9?

BY44C hc_ UQ\miV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <9@

::7 >VaQXadiQojYV `QaQUYT]l <9B
::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:9

::7:7:7 >V]^_T_ Ybc_aYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:9
::7:7;7 \KLU5 PLU Y NLU 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <:=
::7:7<7 \6SlaQWV^YpC TVcVa_TV^^Qp ]_UV\m UQ^^lf 7 7 7 7 <;;
::7:7=7 3lhYb\V^YV \6SlaQWV^YZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <;>
::7:7>7 @_\mX_SQcV\mb[YV ed^[gYY 7 7 7 7 7 7 7 7 7 7 7 7 7 <<=
::7:7?7 AQXadiQojYV ed^[gYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <<@
::7:7@7 Ed^[gYp 5F1< 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <=;
::7:7A7 Ed^[gYY [Q[ _RkV[cl _RaQR_c[Y 7 7 7 7 7 7 7 7 7 7 <=>
::7:7B7 Ed^QaT6`a_R\V]Q Y \V[bYhVb[_V bSpXlSQ^YV 7 7 7 <>:



B_UVaWQ^YV @

::7:7:97 ? ed^QaT6`a_R\V]V S UadTYf pXl[Qf 7 7 7 7 7 7 7 <?9
::7:7::7 AVUd[gYp b`Yb[_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <?@
::7:7:;7 4adX dbcQaVSiYf `QaQUYT] 7 7 7 7 7 7 7 7 7 7 7 7 <@9
::7:7:<7 3_X]_W^_bcY5 [_c_alf \dhiV Rl ^V Rl\_ 7 7 7 7 <@;
::7:7:=7 3S_U6SlS_U 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <@>
::7:7:>7 >VdcViYcV\m^_V XQ[\ohV^YV 7 7 7 7 7 7 7 7 7 7 7 <B9

::7;7 \385=5C <Yb`5 ^_ ^V b_SbV] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <B:
::7;7:7 L893;5> \385=5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 <B:
::7;7;7 3YUY]lV _c\YhYp \385=5 _c _Rlh^_T_ <Yb`Q 7 7 <B>
::7;7<7 3S_U6SlS_U S \385=5 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =99
::7;7=7 ;_^cY^dQgYY 1`a_U_\WV^Yp2 7 7 7 7 7 7 7 7 7 7 7 7 =9>
::7;7>7 132 L?>D9>E1D9?>6@1CC9>7 CDI<5 7 7 7 7 7 7 7 7 7 7 7 7 =:=

::7<7 ?R _e_a]\V^YY [_UQ ^Q \Yb`_`_U_R^lf pXl[Qf 7 7 7 7 7 =:>
::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV 7 7 7 7 7 =:B

::7=7:7 PXl[ @a_\_T Y VT_ Ybc_aYp 7 7 7 7 7 7 7 7 7 7 7 7 7 =;9
::7=7;7 \`R6YB?<?7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =;;
::7=7<7 =_UV\m UQ^^lf S @a_\_TV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =;B
::7=7=7 ?`VaQgYp d^YeY[QgYY cVa]_S 7 7 7 7 7 7 7 7 7 7 7 =<@
::7=7>7 ?c^_iV^Yp5 `aVUY[Qcl Y eQ[cl 7 7 7 7 7 7 7 7 7 7 =<B
::7=7?7 @aQSY\Q Y `a_gVUdal 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ===
::7=7@7 ?RaQjV^Yp [ `a_gVUdaQ]5 `a_c_cY`l Y Y^SVabYp ==A
::7=7A7 ?caYgQ^YV Y _cbVhV^YVC dRYZgl \_TY[Y 7 7 7 7 7 7 =>@
::7=7B7 1aYe]VcY[Q 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =?>
::7=7:97 3S_U6SlS_U 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =@9
::7=7::7 1^Q\YX Qc_]_S Y cVa]_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =@B
::7=7:;7 B`Yb[Y aViV^YZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =A:
::7=7:<7 AQR_cQ b RQX_Z UQ^^lf 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =A<
::7=7:=7 ?e_a]\V^YV [_UQ ^Q @a_\_TV 7 7 7 7 7 7 7 7 7 7 7 =A?

::7>7 <V^YSlV SlhYb\V^Yp 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =AA
::7>7:7 5SV S_X]_W^lV bcaQcVTYY SlhYb\V^Yp SlaQWV^YZ =AA
::7>7;7 F_d` Y UadTYV ݷV^YSlV\ݷ pXl[Y 7 7 7 7 7 7 7 7 7 7 =B:
::7>7<7 9^cVa`aVcQc_a Q?@5<5CC 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 =B;
::7>7=7 <V[bY[Q Y bY^cQ[bYb pXl[Q F_d` 7 7 7 7 7 7 7 7 7 7 =B>
::7>7>7 =_UV\m UQ^^lf Y bYbcV]Q cY`_S 7 7 7 7 7 7 7 7 7 7 =B?
::7>7?7 Ed^[gYY S F_d`V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >9:
::7>7@7 ?`VaQgYY 96 Y <5D 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >9<
::7>7A7 @_\Y]_ae^lV ed^[gYY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >9@
::7>7B7 2VXl]p^^lV ed^[gYY Y ed^[gY_^Q\l 7 7 7 7 7 7 >9B
::7>7:97 ?`VaQgYp <5DB53 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >:;
::7>7::7 AVUd[gYp b`Yb[_S 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >:=
::7>7:;7 2Vb[_^Vh^lV bcad[cdal UQ^^lf7 @aY]Val 7 7 7 >:@
::7>7:<7 3S_U6SlS_U S F_d`V 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >;:
::7>7:=7 ;QaaY^T 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >;>



A

::7>7:>7 ;_]RY^Qc_a ^V`_USYW^_Z c_h[Y 7 7 7 7 7 7 7 7 7 >;A

:;7 ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T ><>
:;7:7 FQaQ[cVa^lV _b_RV^^_bcY b[aY`c_Slf pXl[_S 7 7 7 7 7 7 ><?
:;7;7 PXl[ ]3< 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ><A

:;7;7:7 9^cVa`aVcQc_a Y `a_bcVZiYV `a_TaQ]]l 7 7 7 7 7 ><B
:;7;7;7 @VaV]V^^lV S ]3< 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >=<
:;7;7<7 3VcS\V^Yp5 gY[\l777 Y bca_[Y 7 7 7 7 7 7 7 7 7 7 7 7 >=>
:;7;7=7 @a_gVUdal Y SYUY]_bcm `VaV]V^^lf 7 7 7 7 7 7 7 >><
:;7;7>7 ?RaQR_c[Q _b_Rlf bYcdQgYZ 7 7 7 7 7 7 7 7 7 7 7 7 7 >>B
:;7;7?7 EQZ\l5 `_c_[Y Y S^Vi^YV [_]Q^Ul 7 7 7 7 7 7 7 7 >?<
:;7;7@7 1bb_gYQcYS^lV ]QbbYSl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >?B
:;7;7A7 6b\Y baQS^Ycm ]3< b <Yb`_] 7 7 7 7 7 7 7 7 7 7 7 7 >@;

:;7<7 9^cVa`aVcQc_a ]3< Y pXl[ BY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@<
:;7<7:7 3bcaQYSQV]lZ ]3< 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >@>
:;7<7;7 AQbiYaV^YV ^QR_aQ [_]Q^U D3<C8 7 7 7 7 7 7 7 7 7 7 >A<

:;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; 7 7 7 7 7 7 7 7 7 7 7 7 >A=
:;7=7:7 2YR\Y_cV[Q ]; Y Y^cVa`aVcQc_a G9C8 7 7 7 7 7 7 7 >A=
:;7=7;7 3XQY]_UVZbcSYV b _[_^^l] ]V^VUWVa_] 7 7 7 7 7 >B9
:;7=7<7 ?b^_S^lV SYUWVcl 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >B<
:;7=7=7 @_\_WV^YV Y aQX]Val 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 >BB
:;7=7>7 D`aQS\V^YV iaYecQ]Y 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?9A
:;7=7?7 ?RaQR_c[Q b_RlcYZ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?:9
:;7=7@7 ݷAVbdablݷ Y adbYeY[QgYp 7 7 7 7 7 7 7 7 7 7 7 7 7 ?:=

:;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l 7 7 7 7 7 7 7 7 7 7 ?:@
:;7>7:7 9 Sbݷ WV ‑ hc_ cQ[_V b[aY`c 7 7 7 7 7 7 7 7 7 7 7 7 ?:@
:;7>7;7 5Yf_c_]Yp ?dbcVafQdcQ Y Vݷ `a_cYS^Y[Y 7 7 7 7 7 ?;:
:;7>7<7 9 Sbݷ WV hc_ cQ[_V HݷY^cVa`aVcQgYpݷ 7 7 7 7 7 7 7 ?;?
:;7>7=7 9^cVa`aVcQgYp [Q[ `QaQUYT]Q 7 7 7 7 7 7 7 7 7 7 7 ?<9
:;7>7>7 8QSYbY]_bcY Y bQ]_U_bcQc_h^_bcm 7 7 7 7 7 7 7 7 7 ?<>
:;7>7?7 =Ye _ `VaV^_bY]_bcY 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?=<
:;7>7@7 ;_TUQ Y^cVa`aVcQgYp Sbݷ WV U_`dbcY]Q 7 7 7 7 7 7 ?=>
:;7>7A7 132 AQX]li\V^Yp _ hYbc_Z [_]`Y\pgYY 7 7 7 7 7 ?=B

@aY\_WV^YV >7 BaQS^V^YV eQZ\_S Y ^Q\_WV^YV YX]V^V^YZ 7 7 ?>=
@aY\_WV^YV ?7 BYbcV]l [_^ca_\p SVabYZ 7 7 7 7 7 7 7 7 7 7 7 7 ??9

BYbcV]Q L_\ 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ??=
BYbcV]Q 79D 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?@;

8Q[\ohV^YV 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?A?

B`Yb_[ \YcVaQcdal 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?A@
@aVU]Vc^lZ d[QXQcV\m 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ?B:



HQbcm B

@QaQUYT]l S ]li\V^YY
`a_TaQ]]YbcQ

B7:7 8QTQU_h^_V b\_S_ ݷQaQUYT]Q`ݷ
B `_]_jmo `VaSlf USdf c_]_S ^QiVZ [^YTY hYcQcV\m5 ]_W^_ ^Q6

UVpcmbp5 _bS_Y\ QXl `a_TaQ]]Ya_SQ^Yp ^Q `aY]VaV @Qb[Q\p5 b_XUQ^YV
`a_TaQ]] ^Q da_S^V ]QiY^^lf [_]Q^U 1^Q pXl[V QbbV]R\VaQ25 dX^Q\
pXl[ BY Y5 ^Q[_^Vg5 ^QdhY\bp SXQY]_UVZbcS_SQcm b _`VaQgY_^^_Z bYbcV6
]_Z ^Q da_S^V bYbcV]^lf SlX_S_S7 >QbcQ\_ SaV]p `aYX^Qcm5 hc_ U_ bVZ
`_al ]l aQbb]QcaYSQ\Y `a_TaQ]]Ya_SQ^YV \Yim b _U^_Z bc_a_^l ‑
7ݷb^YXdݷ

9bc_aYhVb[Y pXl[Q]Yݷ Slb_[_T_ da_S^pݷ ^QXlSQ\Ybm \oRlV pXl[Y
`a_TaQ]]Ya_SQ^Yp5 _c\Yh^lV _c pXl[Q QbbV]R\VaQ5 c_ Vbcm ^V caVRdo6
jYV aQR_cQcm ^Q da_S^V ]QiY^^lf [_]Q^U7 CV SaV]V^Q UQS^_ `a_i\Y7
PXl[ BY5 `_pSYSiYZbp5 [Q[ ]l X^QV]5 S [QhVbcSV Q\mcVa^QcYSl pXl[Q]
QbbV]R\VaQ5 `_XS_\pVc [_^ca_\Ya_SQcm [_]`mocVa `aQ[cYhVb[Y bc_\m
WV Wݷbc[_5 [Q[ Y pS^_V XQUQ^YV `_b\VU_SQcV\m^_bcVZ ]QiY^^lf [_6
]Q^U5 Q U\p b_SbV] b`VgYeYhVb[Yf b\dhQVS Sa_UV c_hV[ b_`aY[_b^_SV6
^Yp ]VWUd pUa_] ?B Y `_\mX_SQcV\mb[Y]Y `a_TaQ]]Q]Y BY U_`db[QVc
[_]`_^_S[d `a_TaQ]]l b ]_Ud\p]Y5 ^Q`YbQ^^l]Y Q^ݷ QbbV]R\VaV5ݷ Y
QbbV]R\Va^lV SbcQS[Y ^V`_baVUbcSV^^_ S cV[bc ^Q bQ]_] BY7 3^V Sbp6
[_T_ b_]^V^Yp pXl[ BY `_ bS_VZ bdj^_bcY ^Q]^_T_ R\YWV [ QbbV]R\V6
aQ]5 ^VWV\Y [_ SbVS_X]_W^l] pXl[Q]5 b[alSQojY] _c `a_TaQ]]YbcQ
dbca_ZbcS_ [_]`mocVaQ5 cQ[Y] [Q[ FQb[V\m Y\Y UQWV 5WQSQ5 L3 Y P?D
`a_TaQ]]Ya_SQ^YV ^Q hYbc_] BY b\VUdVc bhYcQcm ^YX[_da_S^VSl]5 [Q[
Y aQR_cd ^Q pXl[Qf QbbV]R\VaQ ‑ BY \Yim b^YWQVc cadU_ݷ][_bcm5 ^_
^V S_XS_UYc ^Y[Q[Yf `aV`pcbcSYZ ]VWUd `a_TaQ]]Ybc_] Y ]QiY^_Z5
cQ[ hc_ _^5 [Q[ ]l _RbdWUQ\Y5 ^V `a_bc_ T_UYcbp U\p b_XUQ^Yp pUVa



:9 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

_`VaQgY_^^lf bYbcV] Y `a_iYS_[ ]Y[a_[_^ca_\\Va_S 1cQ[ ^QXlSQV]_6
T_ a_TaQ]]Ya_SQ^Yp`ݷ ^Q T_\_] WV\VXV25ݷ ^_ Y _bcQݷcbp S nc_Z _R\QbcY
VUY^bcSV^^_Z Q\mcVa^QcYS_Z QbbV]R\Va^_]d `a_TaQ]]Ya_SQ^Yo7 6b\Y
WV T_S_aYcm _ b_XUQ^YY `a_TaQ]]5 `aVU^QX^QhV^^lf U\p aQR_cl `_U
d`aQS\V^YV] ?B 1Q ]l XQ^Y]Q\Ybm Y b_RYaQV]bp UQ\miV XQ^Y]Qcmbp
c_\m[_ ncY]5 ^Q`YbQ^YV ^_S_Z _`VaQgY_^[Y S ^QiY `\Q^l ^V Sf_UYc2 ‑
c_ XUVbm Sݷ bQ]_] ^YXdݷ _[QXlSQVcbp da_SV^m bYbcV]^lf SlX_S_S pU6
aQ5 ^VS_X]_W^_ _`dbcYcmbp ݷVjݷ ^YWV7ݷ B\VU_SQcV\m^_5 Sb5ݷ hV] ]l
XQ^Y]Q\Ybm5 _bSQYSQp S_ Sc_a_] c_]V ]QcVaYQ\ hQbcVZ b `pc_Z `_ bVUm6
]do5 c_WV _c^_bYcbp [ ^YX[_da_S^VS_]d `a_TaQ]]Ya_SQ^Yo5 ^d Q S
S_bm]_Z hQbcY5 `_bSpjݷ^^_Z S^dcaV^^V]d dbca_ZbcSd pUaQ5 ]l ^V `a_6
TaQ]]Ya_SQ\Y5 ^_ YXdhQ\Y `aY nc_]5 [Q[ aQR_cQVc pUa_ ‑ `a_TaQ]]Q5
^YWV [_c_a_Z c_\m[_ bQ] [_]`mocVa7 @_\dhQVcbp5 hc_ `_ ]V^miVZ ]V6
aV b caVcVZ hQbcY ^QiVZ [^YTY Y U_ [_^gQ Sc_a_T_ c_]Q ]l UQWV ^V
`lcQ\Ybm aQbb]QcaYSQcm `a_TaQ]]Ya_SQ^YV S UadT_Z VT_ Y`_bcQbY ‑
Slb_[_da_S^VS_V7

Hdcm b\_W^VV bYcdQgYp b pXl[_] @Qb[Q\m5 ^Q `aY]VaV [_c_a_T_ ]l
`a_Y\\obcaYa_SQ\Y RQX_SlV `aY^gY`l b_XUQ^Yp `a_TaQ]]D @Qb[Q\m
SbVTUQ bhYcQ\bp pXl[_] Slb_[_T_ da_S^p5 ^_ Y `aY aQR_cV ^Q nc_] pXl6
[V ]l c_h^_ X^QV]5 ^Q`aY]Va5 hc_ `VaV]V^^Qp Vbcm ^V hc_ Y^_V5 [Q[
_R\Qbcm `Q]pcY5 ^Q] U_bcd`^Q `ap]Qp aQR_cQ b d[QXQcV\p]Y5 hc_ c_WV
`_UaQXd]VSQVc ^Q\YhYV `Q]pcY S e_^^VZ]Q^_Sb[_] b]lb\V5 UQ Y cQ[Qp
1^l^V dWV b_SbV] `aYSlh^Qp hYcQcV\o2 SVjm5 [Q[ `aYbSQYSQ^YV5 Vb\Y
`aYT\pUVcmbp5 _Rdb\_S\V^Q Yb`_\mX_SQ^YV] ]QiY^l e_^ >VZ]Q^Q [Q[
RQX_S_T_ SlhYb\YcV\p7

>YX[_da_S^VS_V `a_TaQ]]Ya_SQ^YV `_UaQXd]VSQVc5 hc_ S `a_gVbbV
b_XUQ^Yp `a_TaQ]]l ]l ^V c_\m[_ `_]^Y]5 [Q[ dbca_V^ [_]`mocVa5
^_ Y Q[cYS^_ Yb`_\mXdV] nc_ X^Q^YV5 hc_Rl bUV\Qcm `a_TaQ]]d neeV[6
cYS^VV Y\Y aQbiYaYcm Vݷ S_X]_W^_bcY7 6b\Y T_S_aYcm _ [_^[bYbcVݷ
`a_TaQ]]Ya_SQ^YY5ݷ c_ _Rlh^_ `_U cQ[_Sl] `_UaQXd]VSQoc b_XUQ^YV
`a_TaQ]]5 [_c_alV RdUdc _Rb\dWYSQcm UadTYV `a_TaQ]]l7 9^QhV T_6
S_ap5 bYbcV]^lV `a_TaQ]]l ^Q`ap]do ^V `aVU^QX^QhV^l U\p aViV6
^Yp `a_R\V]5 Y]VojYfbp d [_^Vh^_T_ `_\mX_SQcV\p5 c_ Vbcm cQ[Yf `a_6
R\V]5 [_c_alV bQ]Y `_ bVRV ^V bSpXQ^l b [_]`mocVa_]D `aVU^QX^QhV^YV
bYbcV]^lf `a_TaQ]] b[_aVV S c_]5 hc_Rl d`a_bcYcm WYX^m `a_TaQ]6
]YbcQ] Y `a_hY] [_]`mocVa^l] `a_eVbbY_^Q\Q] ‑ b Yf `_]_jmo
_Rb\dWYSQoc UadTYV `a_TaQ]]l Y bQ]Y [_]`mocVal7

8UVbm b\VUdVc _c]VcYcm USQ ]_]V^cQ7 3_6`VaSlf5 `a_TaQ]]l5 _R6
b\dWYSQojYV [_]`mocVa5 S R_\miY^bcSV b\dhQVS U_\W^l Rlcm ^Q`Y6
bQ^l b dhݷc_] c_T_5 [Q[ nc_c [_]`mocVa dbca_V^7 3_6Sc_alf5 _c c_T_5
^Qb[_\m[_ neeV[cYS^_ ^Q`YbQ^Q bYbcV]^Qp `a_TaQ]]Q5 ]_WVc XQSY6
bVcm [QhVbcS_ aQR_cl ]^_TYf `aY[\QU^lf `a_TaQ]]5 Q Y^_TUQ Y S__R6
jV SbVf ‑ [Q[ S b\dhQV b pUa_] _`VaQgY_^^_Z bYbcV]l5 [_c_a_V5 [_6



ݷ B7:7 8QTQU_h^_V b\_S_ ݷQaQUYT]Q`ݷ ::

^Vh^_5 c_WV `aVUbcQS\pVc b_R_Z bYbcV]^do `a_TaQ]]dD ^d Q U_RYcmbp
Slb_[_Z neeV[cYS^_bcY5 ^V dhYclSQp dbca_ZbcS_ [_]`mocVaQ5 `aQ[cY6
hVb[Y ^VS_X]_W^_7 @_nc_]d hQjV SbVT_ bYbcV]^_V `a_TaQ]]Ya_SQ^YV
`_UaQXd]VSQVc5 hc_ aQR_cQ RdUVc `a_f_UYcm ^Q ^YX[_] da_S^V7

3 _R\QbcY `aY[\QU^_T_ `a_TaQ]]Ya_SQ^Yp Sbݷ ^V cQ[ Wݷbc[_7
@aY b_XUQ^YY `aY[\QU^lf `a_TaQ]] XQhQbcdo neeV[cYS^_bcm `a_6
TaQ]]l ‑ b[_a_bcm Vݷ aQR_cl Y8Y\Y [_\YhVbcS_ XQ^Y]QV]_Z Vo `Q6
]pcY ‑ _[QXlSQVcbp eQ[c_a_] ^V bc_\m SQW^l]5 [Q[ cadU_XQcaQcl
^Q b_XUQ^YV `a_TaQ]]l Y\Y5 b[QWV]5 SaV]p5 [_c_a_V `a_f_UYc _c ^Q6
hQ\Q aQXaQR_c[Y U_ `_pS\V^Yp T_c_S_T_ Y^bcad]V^cQ7 2_\miV c_T_5 S
apUV b\dhQVS neeV[cYS^_bcm `_ SaV]V^Y Sl`_\^V^Yp S__RjV ^Y[_T_
^V S_\^dVcC ^Q`aY]Va5 `a_TaQ]]Q5 SVUdjQp UYQ\_T b `_\mX_SQcV\V]5
_Rlh^_ ^V ]_WVc ݷVaVc_a]_XYcm`ݷ `_\mX_SQcV\p5 UQWV Vb\Y _^Q ^Q`Y6
bQ^Q [Q[ `_`Q\_ 1S`a_hV]5 nc_ b_SVaiV^^_ ^V `_S_U `YbQcm `a_TaQ]]l
[Q[ `_`Q\_27

CQ[ Y\Y Y^QhV5 S `aY[\QU^_] `a_TaQ]]Ya_SQ^YY caVR_SQ^Yp [ ne6
eV[cYS^_bcY `a_TaQ]] S baVU^V] ^V bc_\m Wݷbc[YV5 [Q[ S `a_TaQ]6
]Ya_SQ^YY bYbcV]^_]5 cQ[ hc_ `a_TaQ]]Ybc ]_WVc `_XS_\Ycm bVRV _c6
S\Vhmbp _c ]lb\VZ _R dbca_ZbcSV [_]`mocVaQ5 hc_Rl b_baVU_c_hYcmbp
^Q c_]5 [Q[ `a_jV5 [_a_hV Y\Y `_^pc^VV S_`\_cYcm S SYUV `a_TaQ]6
]l bS_ݷ `aVUbcQS\V^YV5 hc�_ ncQ `a_TaQ]]Q U_\W^Q UV\Qcm7 =li\V^YV
SlalSQVcbp ^Q bS_R_Ud YX cVf^_\_TYhVb[_Z [\Vc[Y5 `_bca_V^^_Z YX _b_6
RV^^_bcVZ ]QiY^l e_^ >VZ]Q^Q5 Y Sb[_aV `_b\V nc_T_ ]l b dUYS\V^YV]
_R^QadWYSQV]5 hc_ _ `a_TaQ]]V ]_W^_ Ud]Qcm `_6UadT_]d7

3Vbm caVcYZ 1Y `_b\VU^YZ2 c_] ^QiVZ [^YTY RdUVc `_bSpjݷ^ cQ[ ^Q6
XlSQV]l] `QaQUYT]Q] `a_TaQ]]Ya_SQ^Yp 5 ^QhY^Qp b TY`Va`_`d6
\pa^_T_ ^l^hV _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp
Y XQ[Q^hYSQp cQ[Y]Y n[X_cYhVb[Y]Y ]_UV\p]Y5 S [_c_alf5 ^Q`aY]Va5
`aYSlh^lV ^Q] `VaV]V^^lV ^V Y]Voc ^YhVT_ _RjVT_ b _R\Qbcp]Y `Q6
]pcY5 Q c_ Y S_SbV [dUQ6c_ YbhVXQocD ]l dSYUY]5 hc_ `a_TaQ]]Ya_SQcm
]_W^_ RVX `aYbSQYSQ^YZ5 RVX gY[\_S5 Q bQ]Q `a_TaQ]]Q b_SVaiV^^_ ^V
_RpXQ^Q Rlcm `_b\VU_SQcV\m^_bcmo `aY[QX_S5 [ hV]d ]l dWV db`V\Y
`aYSl[^dcm7

2l\_ Rl _iYR[_Z XQpSYcm5 hc_ ]^_T__RaQXYV `QaQUYT] `a_TaQ]6
]Ya_SQ^Yp ]_WVc bdjVbcS_SQcm \Yim S `aY[\QU^_] `a_TaQ]]Ya_6
SQ^YY7 AQ^VV ]l Q[cYS^_ Yb`_\mX_SQ\Y aV[dabYo5 [_c_aQp `aVU6
bcQS\pVc b_R_Z faVbc_]QcYZ^lZ `aY]Va hQbc^_Z `QaQUYT]l7 9XdhQp
[_]`mocVa^lV bVcY5 ]l `aY b_XUQ^YY ]LY6bVaSVaQ bc_\[^d\Ybm b
b_RlcYZ^_6d`aQS\pV]l] `a_TaQ]]Ya_SQ^YV] Y `a_TaQ]]Ya_6
SQ^YV] S cVa]Y^Qf pS^lf b_bc_p^YZD nc_ c_WV `QaQUYT]l5 ^_ R_\VV
_RjYV5 b`_b_R^lV _fSQcYcm Sbo `a_TaQ]]d5 Q ^V [Q[_Z6c_ Vݷ _cUV\m6
^lZ eaQT]V^c7 ?cUV\m^do hQbcm ^QiVZ [^YTY ]l `_bSpcY\Y `QaQ\6
\V\m^_]d `a_TaQ]]Ya_SQ^YoD f_cp ]l Y `lcQ\Ybm dRVUYcm hYcQ6



:; @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

cV\p _c^VbcYbm [ b__cSVcbcSdojY] Y^bcad]V^cQ] b _bc_a_W^_bcmo Y
S__RjV `_ S_X]_W^_bcY ^V `aY]V^pcm Yf5 `aYf_UYcbp `aYX^Qcm5 hc_5
^Q`aY]Va5 S pUaV _`VaQgY_^^_Z bYbcV]l `QaQ\\V\m^_V `a_TaQ]]Ya_6
SQ^YV b_SVaiV^^_ ^VYXRVW^_ ‑ Y5 [bcQcY5 Y]V^^_ `_ nc_Z `aYhY^V ]l
aQbb]QcaYSQ\Y VT_ bc_\m `_Ua_R^_5 `aVWUV hV] `VaVZcY [ _`YbQ^Yo
S^dcaV^^VT_ dbca_ZbcSQ pUaQ7 =VWUd cV] `QaQ\\V\m^_V `a_TaQ]]Ya_6
SQ^YV ‑ nc_ c_WV5 ^Vb_]^V^^_5 `QaQUYT]Q5 SVUm _^_ caVRdVc b_SVaiV^^_
_b_R_T_ bcY\p ]li\V^Yp7

;Q[ ]l dSYUY] hdcm `_XWV5 UQWV cQ[YV `_f_WYV UadT ^Q UadTQ
pXl[Y `a_TaQ]]Ya_SQ^Yp5 [Q[ @Qb[Q\m Y BY5 ^Q bQ]_] UV\V S_ ]^_T_]
aVX[_ _c\YhQocbp UadT _c UadTQ bS_Y] S\Yp^YV] ^Q ]li\V^YV `a_6
TaQ]]YbcQ7 CV] ^V ]V^VV S bYbcV]^_] `a_TaQ]]Ya_SQ^YY SlR_a `QaQ6
UYT] Sbݷ WV _TaQ^YhV^ caVR_SQ^Yp]Y5 `aVUkpS\pV]l]Y [ `a_TaQ]]Q]7
@aY[\QU^lV XQUQhY S nc_] `\Q^V ^Q]^_T_ ]pThV5 Q `aY]V^V^YV n[X_cY6
hVb[Yf `QaQUYT] Y pXl[_S `a_TaQ]]Ya_SQ^Yp S apUV b\dhQVS b`_b_R^_
S aQXl 112 b^YXYcm cadU_XQcaQcl7

;a_]V c_T_5 YXdhV^YV Q\mcVa^QcYS^lf bcY\VZ ]li\V^Yp b`_b_R6
bcSdVc aQXSYcYo ]_XTQ S ^dW^_] ^Q`aQS\V^YY Y `_SliQVc _Rjdo TYR6
[_bcm Y^cV\\V[cdQ\m^_T_ Q``QaQcQ5 hc_ gV^^_ bQ]_ `_ bVRV5 UQWV Vb6
\Y _hVaVU^Qp _bS_V^^Qp `QaQUYT]Q ^V RdUVc `aY]V^pcmbp ^Q `aQ[cY[V7
CQ[ Y\Y Y^QhV5 d]V^YV _b]lb\YSQcm _U^d Y cd WV `a_R\V]d aQX^l]Y
b`_b_RQ]Y _[QXlSQVcbp _hV^m `_\VX^_ Y `_SliQVc _Rjdo gV^^_bcm b`V6
gYQ\YbcQ VUSQ \Y ^V S \oR_Z _R\QbcY5 Q S `a_TaQ]]Ya_SQ^YY5 `_WQ\dZ5
_b_RV^^_7

B7:7:7 CVa]Y^_\_TYhVb[YV cadU^_bcY
B cVa]Y^_] QaQUYT]Q`ݷ `a_TaQ]]Ya_SQ^Ypݷ ]l dWV SbcaV6

hQ\Ybm7 3`VaSlV nc_ b\_S_b_hVcQ^YV `_pSY\_bm Vjݷ S_ SS_U6
^_Z hQbcY 1b]7 c7 :5 2D@7>7:ݷ cQ] WV Rl\Y d`_]p^dcl ed^[gY6
_^Q\m^_V `a_TaQ]]Ya_SQ^YV 5 UV[\QaQcYS^Qp bV]Q^cY[Q 5
_RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV Y5 ^Q[_^Vg5 Y]6
`VaQcYS^_V `a_TaQ]]Ya_SQ^YV 5 [_c_al] ]l5 b_RbcSV^^_ T_S_ap5
U_ bVZ `_al Y XQ^Y]Q\Ybm7

DWV S_ Sc_a_] c_]V5 _RbdWUQp S <7:7<ݷ eY\_b_eYo ^>9H5 ]l d`_]p6
^d\Y d^YSVabQ\m^doݷ `QaQUYT]d ‑Sbݷ Vbcm `_c_[ RQZc_S‑ݷD S`a_hV]5 Y
^>9H6G1I [Q[ gV\_V5 Y _cUV\m^lV VT_ b_bcQS\pojYV c_WV S`_\^V ]_W^_
aQbb]QcaYSQcm [Q[ `QaQUYT]l5 f_cp Y ^V SbVTUQ Y]V^^_ [Q[ `QaQUYT6
]l `a_TaQ]]Ya_SQ^Yp ‑ cQ[5 `aY^gY` QWUQp]ݷ `a_TaQ]]Q U_\W^Q
aViQcm _U^d XQUQhd5 Y aViQcm Vݷ f_a_i_ݷ _c^_bYcbp b[_aVV [ `a_V[cY6
a_SQ^Yo `a_TaQ]]^lf [_]`\V[b_S5 ^VWV\Y [ `a_gVbbd b_XUQ^Yp bQ]Yf
`a_TaQ]]7

9X b_bcQS\pojYf `_^pcYp ^>9H6G1I bc_Yc _b_RV^^_ SlUV\Ycm `aY^6
gY` ݷSbݷ Vbcm cV[bc7ݷ BS_ZbcSQ cV[bc_S_T_ `aVUbcQS\V^Yp `a_YXS_\m6



ݷ B7:7 8QTQU_h^_V b\_S_ ݷQaQUYT]Q`ݷ :<

^_Z Y^e_a]QgYY Y [_^gV`cdQ\m^lV _c\YhYp nc_T_ `aVUbcQS\V^Yp _c
SbVf _bcQ\m^lf 1RY^Qa^lf 2 ]l aQbb]QcaYSQ\Y Vjݷ S_ SS_U^_Z hQbcY
1b]7 27?7=7:ݷ @_WQ\dZ5 bcaV]\V^YV `aVUbcQS\pcm S SYUV cV[bcQ \oRdo
Y^e_a]QgYo5 XQ Yb[\ohV^YV] cQ[_Z5 U\p [_c_a_Z nc_ `aVUbcQS\V^YV
b_SVaiV^^_ RVbb]lb\V^^_ 1`_b[_\m[d Sbݷ aQS^_ ^V bUV\QVc e_a]Qc `aY6
T_U^l] U\p hV\_SV[QD nc_ _gYea_SQ^^Qp Q^Q\_T_SQp Y^e_a]QgYp Sa_6
UV e_c_TaQeYZ5 QdUY_ Y SYUV_5 Q cQ[WV ]QiY^^lZ [_U5 bWQclV UQ^6
^lV Y XQiYea_SQ^^Qp Y^e_a]QgYp25 c_WV b\VUdVc bhYcQcm `QaQUYT6
]_Z5 f_cp Y ^V b_SbV] `QaQUYT]_Z `a_TaQ]]Ya_SQ^Yp7 6b\Y cQ[ ]_W^_
SlaQXYcmbp5 cV[bc_SlV UQ^^lV ‑ nc_ _b_RQp S bS_ݷ] a_UV `QaQUYT]Q
[_]`mocVa^_T_ `aVUbcQS\V^Yp Y^e_a]QgYY7

@_XU^VV5 S 5@7=7?ݷ cVa]Y^ ݷQaQUYT]Q`ݷ Rl\ `aY]V^ݷ^ [ b_RlcYZ6
^_6d`aQS\pV]_]d b`_b_Rd `_bca_V^Yp `a_TaQ]]l5 `aY [_c_a_]5 [Q[
]l `_]^Y]5 S `a_TaQ]]V Y]VVcbp T\QS^lZ gY[\ 5 _U^Q VT_ YcVaQgYp
b__cSVcbcSdVc ^Qbcd`\V^Yo ^V[_VT_ b_RlcYp YX _`aVUV\ݷ^^_T_ ]^_WV6
bcSQ5 Q SbV UVZbcSYp `a_TaQ]]l `_bca_V^l [Q[ aVQ[gYp ^Q b_RlcYVD
bQ] T\QS^lZ gY[\ 1c_h^VV5 VT_ cV\_2 UV\Ycbp ^Q USV bcQUYYC SlR_a[Q
b_RlcYp Y _RaQR_c[Q b_RlcYp 7

3bp hQbcm _RR ^QiVZ [^YTY Rl\Q `_bSpjV^Q `QaQ\\V\m^_]d `a_6
TaQ]]Ya_SQ^Yo5 f_cp b VT_ n\V]V^cQ]Y ]l bc_\[^d\Ybm aQ^miV ‑
`aY YXdhV^YY d`aQS\V^Yp `a_gVbbQ]Y7 @QaQ\\V\m^_V `a_TaQ]]Ya_SQ6
^YV c_WV _Rlh^_ bhYcQVcbp `QaQUYT]_Z5 f_cp S_ Sc_a_] c_]V ]l nc_T_
^V b[QXQ\YD S [QhVbcSV _cUV\m^_Z `QaQUYT]l ]_W^_ d`_]p^dcm Y aQR_6
cd b aQXUV\pV]l]Y UQ^^l]Y ‑ Y nc_ Y]V^^_ _cUV\m^Qp `QaQUYT]Q5
f_cp Y bSpXQ^^Qp b `QaQ\\V\m^l] `a_TaQ]]Ya_SQ^YV]7 5V\_ S c_]5 hc_
`QaQ\\V\m^_V `a_TaQ]]Ya_SQ^YV [Q[ cQ[_S_V ]_WVc `a_Ybf_UYcm Y RVX
aQXUV\pV]lf UQ^^lf ‑ ^Q`aY]Va5 Vb\Y `a_TaQ]]Q XQ`dbcYc ^Vb[_\m6
[_ `QaQ\\V\m^lf `a_gVbb_S5 [_c_alV RdUdc cadUYcmbp ^QU _U^_Z XQUQ6
hVZ5 ^_ _RjQcmbp `aY nc_] bcQ^dc hVaVX b_[Vcl Y\Y [Q^Q\lD S pXl[V
Na\Q^T `QaQ\\V\m^_V `a_TaQ]]Ya_SQ^YV bhYcQVcbp _b^_S^_Z `QaQUYT6
]_Z5 ^_ aQXUV\pV]lf UQ^^lf cQ] ^Vc Y Rlcm ^V ]_WVc5 `_b[_\m[d ^Vc
T\_RQ\m^lf `VaV]V^^lf7 B UadT_Z bc_a_^l5 Vb\Y aQXUV\pV]lV UQ^^lV
^Qf_Upcbp ^V S `Q]pcY5 Q S eQZ\Qf ^Q UYb[V5 Y U_bcd` [ ^Y] Y]Voc
^V ^Vb[_\m[_ `a_gVbb_S5 _c^_bpjYfbp [ _U^_Z `a_TaQ]]V5 Q ^Vb[_\m6
[_ ^VXQSYbY]lf `a_TaQ]] ‑ c_ ^Y _ [Q[_Z `QaQUYT]V `QaQ\\V\m^_T_
`a_TaQ]]Ya_SQ^Yp aVhY dWV ^V YUݷc7 CQ[Y] _RaQX_]5 ncY USV `QaQ6
UYT]l ‑ `QaQ\\V\m^_V `a_TaQ]]Ya_SQ^YV Y aQXUV\pV]lV UQ^^lV ‑
S`_\^V b`_b_R^l bdjVbcS_SQcm UadT RVX UadTQ7

=_W^_ Vjݷ U_RQSYcm5 hc_ ^V_U^_[aQc^_ Yb`_\mX_SQSiQpbp ^Q]Y aV6
[dabYp ‑ nc_ c_WV `QaQUYT]Q5 f_cp Y ^Vb[_\m[_ UadT_T_ b_acQD `a_6
R\V]Q S c_]5 hc_ Sbݷ nc_ ^V b\Yi[_] `aYR\YWQVc ^Qb [ _cSVcd ^Q _UY^
`a_bc_Z S_`a_bC Q hc_ cQ[_V5 b_RbcSV^^_ T_S_ap5 QaQUYT]Q`ݷ `a_TaQ]6
]Ya_SQ^YpݷH 9X [_^cV[bc_S5 S [_c_alf ]l aQ^VV d`_]Y^Q\Y nc_c XQ6



:= @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

TQU_h^lZ cVa]Y^5 ]_W^_ U_TQUQcmbp5 hc_ `aY ^Q\YhYY `aY^gY`YQ\m6
^_ aQX^lf b`_b_R_S aViV^Yp _U^_Z Y c_Z WV XQUQhY TUV6c_ apU_] b
ncY]Y b`_b_RQ]Y [Q[ aQX Y aQb`_\QTQocbp `QaQUYT]lD R_\miV c_T_5
bdjVbcSdoc pXl[Y `a_TaQ]]Ya_SQ^Yp5 b_SbV] ^V `_f_WYV ^Q cV5 hc_
]l aQbb]QcaYSQ\Y U_ bYf `_a5 Y _^Y c_ \Y bcY]d\Yadoc Y^lV b`_b_Rl
]li\V^Yp5 c_ \Y caVRdoc _c `a_TaQ]]YbcQ d]Vcm ]lb\Ycm Y^QhV5 Y
nc_ c_WV Y]VVc _c^_iV^YV [ `QaQUYT]Q]7 3bݷ nc_ cQ[ Y Vbcm5 ^_ [_\m
b[_a_ ]l b_RYaQV]bp ^Q ^V[_c_a_V SaV]p 1U_ [_^gQ [^YTY2 bUV\Qcm `Q6
aQUYT]l `a_TaQ]]Ya_SQ^Yp `aVU]Vc_] YXdhV^Yp5 bc_Yc5 `_6SYUY]_]d5
Sb6ݷcQ[Y `_^pcm5 hc�_ WV nc_ XQ `aVU]Vc5 Y b]dc^lV _jdjV^Yp YX bVaYY
_TUV6cݷ cQ] apU_]ݷ ^Qb ^V dbca_pc7

AQbb]QcaYSQp cVa]Y^ QaQUYT]Q`ݷ `a_TaQ]]Ya_SQ^Ypݷ R_\VV S^Y6
]QcV\m^_5 ]l ]_WV] _R^QadWYcm5 hc_ UQWV baVUY QSc_a_S5 `_bSpcYS6
iYf `QaQUYT]Q] `a_TaQ]]Ya_SQ^Yp bcQcmY Y ]_^_TaQeYY5 ^Vc dSVaV^6
^_T_ b_T\QbYp S c_]5 hc_ bhYcQcm `QaQUYT]Q]Y5 Q hc_ ^V bhYcQcm7 CQ[5
A_RVac E\_ZU S bS_VZ \V[gYY d;f ^QXlSQVc S [QhVbcSV `aY]VaQ `QaQ6
UYT]l f_a_i_ YXSVbc^_V ^Q] bcad[cda^_V `a_TaQ]]Ya_SQ^YV 1b]7 c7 :5
7:2D=7;ݷ `aY nc_] UadTYV QSc_al 1b]75 ^Q`aY]Va5 d=f2 `aVU`_hYcQoc bhY6
cQcm5 hc_ bcad[cda^_V `a_TaQ]]Ya_SQ^YV [ hYb\d `QaQUYT] `a_TaQ]6
]Ya_SQ^Yp ^V _c^_bYcbp7 Pb^_5 hc_ _ bca_T_] _`aVUV\V^YY cQ[_T_ cVa6
]Y^Q Y aVhY Rlcm ^V ]_WVc5 f_cp ]^_TYV QSc_al cQ[YV _`aVUV\V^Yp
UQSQcm `lcQ\Ybm7 @_\dhY\_bm5 `ap]_ b[QWV]5 cQ[ bVRVC _`aVUV\V^Yp5
SXpclV YX aQX^lf aQR_c5 `a_cYS_aVhQc UadT UadTd5 Y SU_RQS_[ `_^pcm
Yf 1`aQ[cYhVb[Y SbV2 ]_W^_ aQXSV hc_ dWV X^Qp5 hc_ cQ[_V `QaQUYT]Q7

HQbc_ 1Y _c^oUm ^V c_\m[_ S `a_TaQ]]Ya_SQ^YY2 aViYcm `a_R\V]d
`_]_TQVc _RbdWUV^YV5 _c[dUQ _^Q SXp\Qbm Y XQhV] Vݷ ^dW^_ aViQcm5
c_ Vbcm hc_ ]l `_\dhY]5 aViYS `a_R\V]d5 Y\Y WV5 [ `aY]Vad5 hc_ ^Q]
]ViQVc _bcQSYcm `a_R\V]d RVX aViV^Yp7 @_`a_RdV] cQ[ `_bcd`Ycm Y
]lC `_`lcQV]bp U\p ^QhQ\Q `_^pcm5 `_ [Q[Y] cQ[Y] `aYhY^Q] ]l ^V
]_WV] UQ\VV _R_ZcYbm RVX XQTQU_h^_T_ b\_SQ ݷQaQUYT]Q`ݷ Y hc_ _^_
^Q] UQbc7

B7:7;7 @QaQUYT]l S^V `a_TaQ]]Ya_SQ^Yp
B\_S_ ݷQaQUYT]Q`ݷ XQY]bcS_SQ^_ YX TaVhVb[_T_ pXl[QD _aYTY^Q\m6

^_V TaVhVb[_V 𝜋𝛼𝜌𝛼𝛿𝜖𝜄𝛾𝜇𝛼 ]_W^_ `VaVSVbcY [Q[ `aY]Va Y\Y ]_UV\m5
^_ ^Y c_c5 ^Y UadT_Z `VaVS_U ^V `VaVUQݷc ^Qbc_pjVT_ b]lb\Q 1hc_
Y `_^pc^_C Y^QhV XQhV] ^Q] `_caVR_SQ\_bm Rl b\_S_ ݷQaQUYT]Q`ݷ S
adbb[Yf cV[bcQf5 Q aQS^_ Y S Q^T\YZb[Yf27 BS_Y] b_SaV]V^^l] X^Q6
hV^YV] S ^Qdh^_6cVf^YhVb[_] [_^cV[bcV cVa]Y^ ݷQaQUYT]Q`ݷ _RpXQ^5
`_6SYUY]_]d5 C_]Qbd ;d^d Y VT_ [^YTV Bcad[cdaQݷ ^Qdh^lf aVS_\o6
gYZݷ d>f5 TUV `QaQUYT]Q]Y ^QXlSQ\Ybm dbc_pSiYVbp bYbcV]l ^Qdh^lf
SXT\pU_S5 S aQ][Qf [_c_alf SVUdcbp Ybb\VU_SQ^Yp7 B_T\Qb^_ ;d^d5 S
`a_gVbbV aQXSYcYp ^Qdh^_Z UYbgY`\Y^l ]_WVc `a_YX_ZcY XQ]V^Q _U^_Z
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`QaQUYT]l ^Q UadTdo ‑ [Q[5 ^Q`aY]Va5 TV_gV^caYhVb[Qp ^VRVb^Qp ]V6
fQ^Y[Q @c_\V]Vp b]V^Y\Qbm TV\Y_gV^caYhVb[_Z bYbcV]_Z ;_`Va^Y[Q5
Q cV_aYp e\_TYbc_^Q dbcd`Y\Q ]Vbc_ b_SaV]V^^_Z ^V_aTQ^YhVb[_Z fY6
]YY5 _b^_SQ^^_Z ^Q _[Yb\YcV\m^lf Y S_bbcQ^_SYcV\m^lf aVQ[gYpf5‑
`aY nc_] bcQaQp `QaQUYT]Q `a_U_\WQVc Vjݷ ^V[_c_a_V SaV]p bdjVbcS_6
SQcm Y UQWV aQXSYSQcmbp5 `_b[_\m[d Vݷ bc_a_^^Y[Y `_ cV] Y\Y Y^l]
`aYhY^Q] ^V ]_Tdc Y\Y ^V f_cpc `VaVbcaQYSQcmbp U\p aQR_cl S UadT_Z
`QaQUYT]V7

5_bcQc_h^_ `_`d\pa^_ b\_S_ ݷQaQUYT]Q`ݷ Y d Td]Q^YcQa^lf ]lb6
\YcV\VZ5 S _b_RV^^_bcY d cVf5 [c_ aQbbdWUQVc _ hV\_SVhVb[_] _RjVbcSV
Y `a_gVbbQf S C[ݷ^ hYcQcV\m ^QSVa^p[Q b]_WVc `aY`_]^Ycm5 hc_ b\_S_6
b_hVcQ^YV b]V^Qݷ `QaQUYT]ݷ S `aY]V^V^YY [ b_gYQ\m^_6`_\YcYhVb[Y]
pS\V^Yp] V]d ^V aQX `_`QUQ\_bm7 ?c]VcY]5 hc_ _aQc_al5 XQpS\po6
jYV b aQX^__RaQX^lf caYRd^ _ QXaVSiVZ^ݷ ^V_Rf_UY]_bcY b]V^l `Q6
aQUYT]5ݷ UQ\V[_ ^V SbVTUQ bQ]Y ]_Tdc _Rkpb^Ycm5 _ h5[ݷ b_RbcSV^^_
T_S_ap5 YUݷc aVhm7

3^Y]QcV\m^_ aQbb]_caVS SbVS_X]_W^lV [_^cV[bcl5 S [_c_alf QSc_6
al bQ]lf aQX^lf cV[bc_S d`_caVR\poc b\_S_ 5ݷQaQUYT]Q`ݷ ]l ]_WV]
XQ]VcYcm5 hc_ aVhm S R_\miY^bcSV b\dhQVS YUݷc ^V _ [Q[Yf6c_ _RkV[cYS6
^lf pS\V^Ypf5 Q _ aQX\Yh^lf b`_b_RQf S_b`aYpcYp hV\_SV[_] 1\oUm]Y2
_U^_T_ Y c_T_ WV pS\V^Yp7 B]V^Q ^Qdh^lf `QaQUYT] `_ ;d^d ‑ nc_
`_bcV`V^^lZ `VaVf_U _c _U^_T_ `_Uf_UQ 1_Rkpb^V^Yp _RkV[cYS^_ bdjV6
bcSdojVT_ pS\V^Yp2 [ UadT_]d `_Uf_Ud5 _Rkpb^pojV]d c_ WV bQ]_V
pS\V^YV5 ^_ \dhiV 1S c_] Y\Y Y^_] b]lb\V27 ;_TUQ WV ]l b\liY] _
b]V^Vݷ `QaQUYT]ݷ _c `_\YcY[_S5 _RjVbcS_SVU_S Y YWV b ^Y]Y5 aVhm5
[Q[ `aQSY\_5 YUݷc _ c_]5 hc_ ^dW^_ [Q[6c_ `_6^_S_]d _b]lb\Ycm `a_6
Ybf_UpjVV S _RjVbcSV5 `_USVaT^dcm aVSYXYY bS_Y 1`_\YcYhVb[YV Y\Y
eY\_b_eb[YV2 SXT\pUl ^Q b_gYQ\m^_6n[_^_]YhVb[YV aVQ\YY5 `_b[_\m6
[d bcQalZ SQaYQ^c ]li\V^Yp ^Qb 1Y\Y 5ݷYfݷ Y\Y Vjݷ [_T_6c_2 `_ c_Z
Y\Y UadT_Z `aYhY^V dbcaQYSQcm `VaVbcQ\7

;Q[ ]l dSYUY] `_XU^VV5 `_^Y]Q^YV aQX\Yh^lfݷ `QaQUYT]ݷ [Q[ aQX6
\Yh^lf `_Uf_U_S [ _b]lb\V^Yo 1hV\_SV[_]2 _U^_T_ Y c_T_ WV pS\V^Yp
`aQ[cYhVb[Y YUVQ\m^_ `_Uf_UYc [ b\dhQo Y^cVaVbdojYf ^Qb `QaQUYT]
`a_TaQ]]Ya_SQ^Yp5 cQ[ hc_ Y]V^^_ nc_c SQaYQ^c _Rkpb^V^Yp b]lb\Q
b\_SQ ݷQaQUYT]Q`ݷ ]l Y XQeY[bYadV] S a_\Y aQR_hVT_D ^_5 `aVWUV hV]
SVa^dcmbp [ ^QiV]d `aVU]Vcd ‑ `a_TaQ]]Ya_SQ^Yo ‑ `_`lcQV]bp U\p
R_\miVZ pb^_bcY `aYSVbcY ^Vb[_\m[_ _cS\Vhݷ^^lf `aY]Va_S `QaQUYT]5
^V Y]VojYf [ `a_TaQ]]Ya_SQ^Yo ^Y[Q[_T_ _c^_iV^Yp7

@VaSlZ `aY]Va ^QSVa^p[Q f_a_i_ X^Q[_] SbV] hYcQcV\p] nc_Z [^Y6
TYC S VT_ a_\Y Slbcd`Yc ݷi[_\m^Qpݷ 1c7 V7 n\V]V^cQa^Qp2 TV_]VcaYp7
9XSVbc^_5 hc_ c_h[Y5 `ap]lV Y `\_b[_bcY ‑ `VaSYh^lV _RkV[cl caQ6
UYgY_^^_Z VS[\YU_S_Z TV_]VcaYY ‑ `aVUbcQS\poc b_R_Z _cS\Vhݷ^^lV
QRbcaQ[gYY5 ^V Y]VojYV ^Y[Q[_T_ _c^_iV^Yp [_ SbVS_X]_W^l] aYbd^6
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[Q]5 hVacVWQ] Y `a_hY] SYXdQ\YXQgYp]5 [Q[ Y ^Q_R_a_cC [Q[ Rl ]l
^Y bcQaQ\Ybm YX_RaQXYcm ݷc_h[dݷ ^Q Rd]QTV5 U_b[V Y\Y UadT_] ^_bY6
cV\V TaQeYhVb[_Z Y^e_a]QgYY5 `_\dhYcbp d ^Qb ^Y[Q[Qp ^V c_h[Q5 Q
`pc^_5 `aYc_] SbVTUQ ]_W^_ `_U_RaQcm U_bcQc_h^do bcV`V^m dSV\YhV6
^Yp5 hc_Rl nc_ `pc^_ _[QXQ\_bm Y]VojY] b_SVaiV^^_ ^V`aQSY\m^do5
TadRdo e_a]dD b `ap]l]Y UV\_ _Rbc_Yc Vjݷ fdWV5 SVUm YX_RaQXYcm
RVb[_^Vh^do `ap]do ]l ^Y[Q[ ^V ]_WV]5 [_TUQ WV UV\_ U_f_UYc U_
`\_b[_bcVZ5 \oRlV Y\\obcaQgYY bcQ^_Spcbp Vjݷ R_\VV db\_S^l]Y5 `_6
\QTQpbm ^Q S__RaQWV^YV XaYcV\p7 CQ[ Y\Y Y^QhV5 U_[QXlSQcm cV_aV]l
Y aViQcm XQUQhY `_ TV_]VcaYY ]_W^_5 S__RjV T_S_ap5 ^V `aYRVTQp ^Y
[ [Q[Y] aYbd^[Q]5 U\p nc_T_ U_bcQc_h^_ Y]Vcm e_a]d\Ya_S[Y Q[bY6
_] Y d]Vcm `_\mX_SQcmbp `aQSY\Q]Y \_TY[YD aYbd^[Y ^dW^l \Yim U\p
_R\VThV^Yp `_^Y]Q^Yp `a_Ybf_UpjVT_7 3bcaVhQocbp5 f_cp Y aVU[_5 \o6
UY5 S_b`aY^Y]QojYV TV_]VcaYo c_h^_ cQ[ WV5 [Q[ Q\TVRad Y ]^_TYV
UadTYV aQXUV\l ]QcV]QcY[Y5 S SYUV dcSVaWUV^YZ Y e_a]d\ ‑ Y RVX
Sbp[Yf aYbd^[_S7 @_b[_\m[d aVhm ^Q bQ]_] UV\V YUݷc _R _U^_] Y c_]
WV `aVU]VcV5 ]_W^_ b]V\_ XQpSYcm5 hc_ aQR_cQ b _RkV[cQ]Y i[_\m^_Z
TV_]VcaYY RVX `aY]V^V^Yp aYbd^[_S ‑ nc_ ^V hc_ Y^_V5 [Q[ `QaQUYT]Q5
[Q[5 S`a_hV]5 `QaQUYT]_Z b\VUdVc bhYcQcm Y caQUYgY_^^lZ `_Uf_U [
TV_]VcaYY5 `aVU`_\QTQojYZ Yb`_\mX_SQ^YV Y\\obcaQcYS^lf hVacVWVZ
Y nb[YX_S7

@aY R_\VV S^Y]QcV\m^_] SXT\pUV ^Q Sbݷ cd WV i[_\m^do TV_]Vc6
aYo ]_W^_ _R^QadWYcm5 hc_ Y b SYXdQ\YXQgYVZ Vݷ _RkV[c_S Sbݷ ^V cQ[
`a_bc_5 [Q[ [QWVcbpC c_h[Y5 `ap]lV Y `\_b[_bcY [QWUlZ hV\_SV[ ^Q
bQ]_] UV\V `aVUbcQS\pVc U\p bVRp `_6bS_V]d7 CQ[5 QSc_ad ncYf bca_[
`ap]lV SbVTUQ [QXQ\Ybm ncQ[Y]Y `_USViV^^l]Y S `a_bcaQ^bcSV ad6`ݷ
cY[Q]Yݷ [_aYh^VS_T_ gSVcQD `aYhY^_Z c_]d bcQ\ Yb`_\mX_SQSiYZbp S
i[_\V S :BA96V T_Ul dhVR^Y[ TV_]VcaYY @_T_aV\_SQ5 S [_c_a_] Y\\o6
bcaQgYY Rl\Y ^Q`VhQcQ^l [_aYh^VS_Z [aQb[_Z7 @_\dhQVcbp5 hc_ [QW6
UlZ5 [c_ Y]VVc UV\_ b n\V]V^cQa^_Z TV_]VcaYVZ5 Yb`_\mXdVc U\p nc_T_5
bca_T_ T_S_ap5 bS_o b_RbcSV^^do `QaQUYT]d7 C_ WV bQ]_V ]_W^_ b[Q6
XQcm `a_ ]^_TYV UadTYV `aVU]Vc^lV _R\QbcYD SXpcm f_cp Rl d[QXQcV\Y5
^Q [_c_alV ]l `_caQcY\Y gV\do T\QSd `VaS_T_ c_]Q 1b]7 c7 :5 T\7 7:927;ݷ

;Q[ `aQSY\_5 `aY YXdhV^YY _hVaVU^_T_ ^VcaYSYQ\m^_T_ `aVU]VcQ
dhV^Y[Q] `aYf_UYcbp bQ]_bc_pcV\m^_ YX_RaVcQcm U\p ^VT_ bS_o b_R6
bcSV^^do `QaQUYT]d7 3 R_\miY^bcSV b\dhQVS `aY nc_] ^Y bQ]Y dhV^Y6
[Y5 ^Y Yf dhYcV\p c_\[_] ^V _b_X^Qoc5 hc_ aVhm XUVbm Y bVZhQb YUݷc
_ e_a]Ya_SQ^YY S ]_XTd _RdhQV]_T_ ^_S_Z `QaQUYT]l5 cQ[ hc_ db`Vf
nc_T_ `a_gVbbQ U\p dhV^Y[Q _[QXlSQVcbp S R_\mi_Z bcV`V^Y `a_Ud[c_]
SVXV^Yp5 dhYcV\m WV d`_U_R\pVcbp \VTV^UQa^_]d Y^bcad[c_ad `_ `\Q6
SQ^Yo YX UaVS^VZ B`QaclC RVaݷ] dhV^Y[Q Y [YUQV] S S_Ud5 Sl`\lSVc ‑
]_\_UVg5 gV\m U_bcYT^dcQ5 ^d Q dc_^Vc ‑ Y hݷac b ^Y]7 AYb[^ݷ] XQpSYcm5
hc_ f_a_iYZ dhYcV\m S _b^_S^_] _c\YhQVcbp _c `\_f_T_ Y]V^^_ bS_VZ
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b`_b_R^_bcmo _[QXQcm dhV^Y[d UVZbcSV^^do `_]_jm S e_a]Ya_SQ^YY
`_Uf_UpjVZ `QaQUYT]l7

BUV\QV] cV`Vam ^V_WYUQ^^lZ eY^c Y _RaQcY]bp [ _R\QbcY b_SVa6
iV^^_ Y^_Z5 S_SbV ^Y[Q[ ^V bSpXQ^^_Z ^Y b `a_TaQ]]Ya_SQ^YV]5 ^Y b
]QcV]QcY[_Z5 ^Y UQWV 1^Q `VaSlZ SXT\pU2 S__RjV b ^Qd[_Z ‑ [QcQ^Yo
^Q T_a^lf \lWQfD [Q[ ]l bVZhQb dSYUY]5 `QaQUYT]l ‑ aVQ\m^_bcm
SVXUVbdjQp5 c_h^VV5 _^Y Vbcm SVXUV5 TUV Vbcm aVQ\m^_V pS\V^YV5 [_c_a_V
\oUY Sl^dWUV^l _b]lb\YSQcm7

6b\Y S^Y]QcV\m^_ `_b]_caVcm ^Q \oUVZ5 XQ`_\^YSiYf b[\_^ ^Q
[Q[_]6^YRdUm T_a^_\lW^_] [da_acV5 ]_W^_ U_bcQc_h^_ \VT[_ SlUV6
\Ycm cVf5 [c_ f_a_i_ d]VVc [QcQcmbp ‑ Yf bc_Z[Q SlT\pUYc [aQbYS_
Y ^V`aY^dWU5_^^ݷ [_\V^Y aQb`_\_WV^l apU_]5 _cbdcbcSdoc ^V^dW6
^lV Ta_]_XU[YV USYWV^Yp SbV] [_a`db_]5 `aYbdjYV5 dSl5 R_\miY^6
bcSd T_a^_\lW^Y[_S6\oRYcV\VZ YX6XQ ^VU_bcQc[Q cVf^YhVb[_Z `_UT_6
c_S[Y7 ?bcQSYS S `_[_V b`_acb]V^_S Y `a_bc_ _`lc^lf T_a^_\lW^Y[_S5
]l ]_WV] _RaQcYcm S^Y]Q^YV5 hc_ baVUY SbVf _bcQ\m^lf5 [QcQojYfbp
ݷ_^V`aQSY\m^ݷ Y Y]V^dV]lf S `a_bc_aVhYY 5ݷhQZ^Y[Q]Yݷ aVX[_ SlUV6
\pocbp cV5 [c_ ^V `a_bc_ _^V`aQSY\m^ݷ [QcQVcbp5ݷ Q b_SbV] ^V d]VVc
nc_T_ UV\Qcm7 5V\_ cdc UQWV ^V S ^Q`apWݷ^^_Z 2ݷUVaVSp^^_Zݷ1 `_XV Y
^V S bdU_a_W^lf USYWV^Ypf5 f_cp Sbݷ nc_ f_a_i_ XQ]Vc^_7 BdjVbcSdVc
_UY^ caYSYQ\m^lZ `aYX^Q[5 `_ [_c_a_]d ]_W^_ _c\YhYcm b_SVaiV^^_
XV\ݷ^_T_ ^_SYh[Q _c hV\_SV[Q5 [_c_alZ5 f_cp Y ^V Y]VVc bVamݷX^_Z `_U6
T_c_S[Y5 Sbݷ WV SbcQ\ ^Q \lWY UQ\V[_ ^V S `VaSlZ aQX7 @_`a_RdV] b
ncY] aQX_RaQcmbp7

@aY b`db[V b T_al ^Q T_a^lf \lWQf VUSQ \Y ^V bQ]_V SQW^_V ‑
b_faQ^pcm [_^ca_\m XQ b[_a_bcmo7 6b\Y ^Q`aQSYcm \lWY S^YX `_ b[\_6
^d Y ^V `aVU`aY^Y]Qcm ^Y[Q[Yf UVZbcSYZ U\p c_a]_WV^Yp5 UQWV ^Q
U_bcQc_h^_ `_\_TYf T_a[Qf \lW^Y[ bcQ^Vc _hV^m Rlbca_ aQXT_^pcm6
bp Y dWV hVaVX ^Vb[_\m[_ bV[d^U U_bcYT^Vc cQ[_Z b[_a_bcY5 `aY [_6
c_a_Z ^V b]_WVc b_faQ^Ycm bcQRY\m^_bcm bS_VT_ USYWV^YpD `VaSQp WV
bQ]Qp ^VX^QhYcV\m^Qp ^Va_S^_bcm `aYSVUݷc [ SVbm]Q XaV\Yj^_]d `Q6
UV^Yo b e_^cQ^_] b^VTQ5 aQX\VcQojY]Ybp S aQX^lV bc_a_^l \lWQ]Y
Y `a_hY]Y b`VgneeV[cQ]Y7

9XRVWQcm ^V[_^ca_\YadV]_T_ aQXT_^Q ]_W^_5 Vb\Y b`db[Qcmbp `_
YXSY\Ybc_Z caQV[c_aYY5 hVaVUdp `aQSlV Y \VSlV SYaQWY ‑ nc_ `_XS_6
\pVc `aYc_a]_XYcm Y bRa_bYcm YX\YiV[ b[_a_bcY7 9 S_c cdc ]l [Q[
aQX `_URYaQV]bp [ c_]d5 aQUY hVT_ XQcVp\Y Sbݷ _RbdWUV^YV7 ;_^Vh^_5
^V_Rf_UY]_bcm USYWV^Yp XYTXQT_] bcQ^_SYcbp pb^Q [QWU_]d5 [c_ SbcQ\
^Q T_a^lV \lWY5 RVX nc_T_ b`dbcYcmbp b T_al S__RjV ^VS_X]_W^_7 @aY
nc_] _c\YhYcm _T_^ݷ\XVݷ ^_SYh[Qݷ _c `dbcm Y 5ݷhQZ^Y[Qݷ ^_ hdcm R_\VV
Yb[diݷ^^_T_ S `a_Ybf_UpjV]5 ]_W^_ `_ ^Q`aQS\V^Yo SXT\pUQC ^_SYh_[
SbVTUQ b]_caYc cdUQ WV5 [dUQ ^Q`aQS\V^l ^_b[Y VT_ \lW5 c_TUQ [Q[
T_a^_\lW^Y[5 db`Vi^_ `aV_U_\VSiYZ bcQUYo `VaS_aQX^Y[Q5 ^Q`aQS6
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\pVc SXT\pU cdUQ5 [dUQ f_hVc `_`Qbcm ‑ _Rlh^_ S^YX `_ b[\_^d5 Q S
_RjV] b\dhQV cdUQ5 [dUQ _^ USYWVcbp RVX dhݷcQ SYaQWVZ5 ^dW^lf U\p
`_Uc_a]QWYSQ^Yp7 >Vb\_W^_ _R^QadWYcm5 hc_ XUVbm c_WV Y]VVc ]V6
bc_ b]V^Q `QaQUYT]lC `VaS_aQX^Y[ bhYcQVc5 hc_ USYWVcbp 5ݷX]VZ[_Zݷ
c_TUQ [Q[ R_\VV _`lc^lZ \lW^Y[ S_b`aY^Y]QVc SYaQWY S`aQS_6S\VS_
[Q[ ^Vhc_ Sb`_]_TQcV\m^_V5 ^V S\YpojVV ^Q _b^_S^do caQV[c_aYo USY6
WV^Yp ‑ `ap]do5 SVUdjdo [ gV\Y5 Y\Y `\QS^do [aYSdo5 _TYRQojdo
`aV`pcbcSYp7 Pb^_5 hc_ _RkV[cYS^_V pS\V^YV ‑ b`db[ b T_al ‑ d USdf
aQbb]QcaYSQV]lf bdRkV[c_S _RjVV5 Y _c b]V^l ^Q`aQS\V^Yp SXT\pUQ
]VfQ^YhVb[Y Sa_UV Rl ^YhVT_ ^V ]V^pVcbpD _U^Q[_ ^Q bQ]_] UV\V \lW6
^Y[5 YX]V^YS ^Q`aQS\V^YV bS_VT_ SXT\pUQ5 YX SbVZ Y]VojVZbp b[_a_bcY
^QhY^QVc S_b`aY^Y]Qcm S [QhVbcSV ݷbS_VZݷ \Yim Vݷ `a_V[gYo ^Q S_6
_RaQWQV]do caQV[c_aYo ‑ SVUdjdo `ap]_ [ gV\Y \Y^Yo5 SU_\m [_6
c_a_Z [Q[ aQX Y ^Q`aQS\V^ SXT\pU7 ;Q[ ^Y bcaQ^^_5 [_^ca_\Ya_SQcm
b[_a_bcm `aY nc_] bcQ^_SYcbp ^Q]^_T_ `a_jV5 Q XQ_U^_ S]Vbc_ ]V\m6
cViV^Yp eaQT]V^c_S _[adWQojVT_ `VZXQWQ 1^VYXRVW^lf `aY `_bc_6
p^^_Z b]V^V ^Q`aQS\V^Yp SXT\pUQ2 \lW^Y[ SYUYc R_\VV6]V^VV `_bc_6
p^^do [QacY^d b_ SbV]Y `aV`pcbcSYp]Y5 [_c_alV Sb[_aV `aVU_bc_Yc
_RkVXWQcm5 Y nc_ U_RQS\pVc VT_ UVZbcSYp] bc_\m SQW^_Z dSVaV^^_bcY7

3 gV\_] T_a^lV \lWY ]_Tdc b\dWYcm `aV[aQb^l] `aY]Va_] c_T_5
[Q[ ^VR_\miQp b_X^QcV\m^Qp ]_UYeY[QgYp Yb`_\mXdV]_Z `QaQUYT]l
pݷ1 VUd ^V XYTXQT_]5 Q `ap]_ S_^ cdUQ5 Q SYaQWY cdc hYbc_ Sb`_]_TQ6
cV\m^lV2ݷ ]_WVc _R\VThYcm WYX^m Y `_SlbYcm neeV[cYS^_bcm ^QiYf
UVZbcSYZ7 8Q_U^_ ]_W^_ `a_Y\\obcaYa_SQcm aQX^Ygd ]VWUd _Rlh^l]
Y^bcad[c_a_] Y f_a_iY] Y^bcad[c_a_]7 EaQXd SXT\pUݷ ^Q`aQS\V^ S
U_\Y^d5 `\VhY aQXSݷa^dcl S^YX `_ b[\_^d5ݷ aQXd]VVcbp5 `a_YX^Vbݷc
\oR_Z Y^bcad[c_a5 Vb\Y _^ f_cm hc_6c_ b_R_Z `aVUbcQS\pVcD ^_ aVU6
[YZ Y^bcad[c_a `aY nc_] Vjݷ Y _Rkpb^Yc5 XQhV] nc_ ^dW^_ ‑ Y Vb\Y
SQ] U_bcQ\bp Y]V^^_ cQ[_Z Y^bcad[c_a5 ]_WVcV bhYcQcm5 hc_ SQ] _hV^m
[ad`^_ `_SVX\_7

3Va^ݷ]bp [ ^QiV]d `aVU]Vcd7 CVa]Y^ QaQUYT]Q`ݷ `a_TaQ]]Ya_SQ6
^Yp5ݷ bdUp `_ SbV]d5 `VaSl] SSݷ\ A_RVac E\_ZU S dWV d`_]Y^QSiVZ6
bp SliV \V[gYY d;f7 Bbl\Qpbm ^Q C_]QbQ ;d^Q5 E\_ZU _c]VhQVc5 hc_
pS\V^YV5 `_U_R^_V [d^_Sb[_Z b]V^V ^Qdh^lf `QaQUYT]5 ]_W^_ Y^_TUQ
^QR\oUQcm Y S `a_TaQ]]Ya_SQ^YY5 ^_ S _b^_S^_] `QaQUYT]l `a_TaQ]6
]Ya_SQ^Yp ^V Yb[\ohQoc _U^Q UadTdoD ^Q`a_cYS5 _^Y ]_Tdc b_hVcQcm6
bp5 _R_TQjQp Y^bcad]V^cQaYZ `a_TaQ]]YbcQC 6b\Yݷ `a_TaVbb Yb[dbbcSQ
`a_TaQ]]Ya_SQ^Yp S gV\_] caVRdVc `_bc_p^^_T_ YX_RaVcV^Yp Y db_6
SVaiV^bcS_SQ^Yp `QaQUYT]5‑ `YiVc E\_ZU5 ‑ c_ b_SVaiV^bcS_SQ^YV
Yb[dbbcSQ _cUV\m^_T_ `a_TaQ]]YbcQ caVRdVc5 hc_Rl _^ aQbiYap\
bS_Z aV`VacdQa `QaQUYT]7ݷ

=_W^_ bhYcQcm5 hc_ ^Qi caVcYZ c_]5 [_c_alZ Sl bVZhQb hYcQVcV5
gV\Y[_] `_bSpjݷ^ Y]V^^_ nc_]d aQbiYaV^Yo aV`VacdQaQ7 ?bcQݷcbp5



ݷ B7:7 8QTQU_h^_V b\_S_ ݷQaQUYT]Q`ݷ :B

S`a_hV]5 _UY^ S_`a_b5 ^Q [_c_alZ ]l ^V b]_WV] UQcm _cSVcQC Vb\Y
^QR_a `QaQUYT]5 [_c_al]Y S\QUVVc _cUV\m^_ SXpclZ `a_TaQ]]Ybc5 U_6
bcQc_h^_ iYa_[5 c_ [Q[ SlRaQcm ^QYR_\VV `_Uf_Upjdo `QaQUYT]d U\p
[_^[aVc^_Z XQUQhYH ?RkV[cYS^_T_ aViV^Yp XUVbm ^Vc5 S_ ]^_T_] Yb6
`_\mX_SQ^YV c_Z5 Q ^V UadT_Z `QaQUYT]l XQSYbYc _c \Yh^lf S[db_S
`a_TaQ]]YbcQ7 B dSVaV^^_bcmo ]_W^_ b[QXQcm c_\m[_ _U^_C hV] \dhiV
Sl RdUVcV d]Vcm `VaV[\ohQcm b_RbcSV^^lZ ]_XT b _U^_Z ]_UV\Y ^Q Uad6
Tdo5 hV] R�_\miVZ TYR[_bcmo RdUVc _R\QUQcm SQiV ]li\V^YV5 cV] SliV
SQiY iQ^bl SlRaQcm _`cY]Q\m^lZ `dcm aViV^Yp U\p \oR_Z SbcQSiVZ
`VaVU SQ]Y cVf^YhVb[_Z `a_R\V]l7

B7:7<7 ?RX_a _b^_S^lf bcY\VZ
3bV pXl[Y `a_TaQ]]Ya_SQ^Yp5 b [_c_al]Y ]l Y]V\Y UV\_ U_ bVZ

`_al5 _c^_bpcbp [ R_\mi_Z Tad``V pXl[_S5 ^QXlSQV]lf Y]`VaQcYS6
^l]Y 7 B_XUQSQp `a_TaQ]]d ^Q cQ[_] pXl[V5 ]l _Rlh^_ `aVUbcQS\pV]
bVRV Vݷ Sl`_\^V^YV S ^V[_Z 5ݷbaVUVݷ S [_c_ado S[\ohQV] Y]VojYVbp
`VaV]V^^lV b Yf X^QhV^Yp]Y 1Y^QhV T_S_ap5 _`VaQcYS^do `Q]pcm5 c_h6
^VV ‑ Vݷ hQbcm5 ^Qf_Upjdobp S aQb`_apWV^YY ^QiVZ `a_TaQ]]l25 Q
cQ[WV S^Vi^YV `_ _c^_iV^Yo [ `a_TaQ]]V bdj^_bcY5 cQ[YV [Q[ `_c_6
[Y SS_UQ6SlS_UQ5 UadTYV Sl`_\^pojYVbp `a_TaQ]]l 1`a_gVbbl25 UQ Y
S__RjV Sb5ݷ ^Q hc_ ^QiQ `a_TaQ]]Q ]_WVc `_S\Ypcm Y hc_ ]_WVc `_6
S\Ypcm ^Q ^VݷD cQ[5 U\p `a_TaQ]]l5 SVUdjVZ UYQ\_T b `_\mX_SQcV\V]5
S b_bcQS baVUlݷ Sl`_\^V^Ypݷ `_`QUQVc Y bQ] `_\mX_SQcV\m5 SVUm Sl6
`_\^pojQpbp `a_TaQ]]Q S_XUVZbcSdVc ^Q ^VT_5 SlUQSQp b__RjV^Yp5 Q
`_\mX_SQcV\m5 S bS_o _hVaVUm5 _[QXlSQVc S\Yp^YV ^Q Sl`_\^V^YV `a_6
TaQ]]l5 SS_Up Y^e_a]QgYo b [\QSYQcdal5 ^QWY]Qp [^_`[Y Y b_SVa6
iQp UadTYV UVZbcSYp5 [_c_alV ^QiQ `a_TaQ]]Q ]_WVc _R^QadWYcm7
;_TUQ `a_TaQ]]Q d`aQS\pVc [Q[Y]6c_ S^Vi^Y] _R_adU_SQ^YV] ‑ UQ
f_cm Rl UQWV Y _bSVjV^YV] S [_]^QcV ‑ c_ hQbcmo baVUl Sl`_\^V^Yp
bcQ^_SYcbp nc_ _R_adU_SQ^YV 1SXQY]^_V S\Yp^YV cdc _hVSYU^_25 Y c7 U7

?`aVUV\pojY] U\p Y]`VaQcYS^_T_ `a_TaQ]]Ya_SQ^Yp _[QXlSQVc6
bp ^V bQ]Q `_ bVRV baVUQ Sl`_\^V^Yp 1S [_^gV [_^g_S5 _^Q Vbcm SbVTUQ5
S [Q[_] Rl bcY\V ]l ^Y `YbQ\Y `a_TaQ]]d25 Q b[_aVV ^V[_c_alV bS_Z6
bcSQ nc_Z baVUl7 @aVWUV SbVT_5 baVUQ Sl`_\^V^Yp `a_TaQ]]l _R\QUQVc
b_bc_p^YV]5 [_c_a_V YX]V^pVcbp b cVhV^YV] SaV]V^Y7 3_c nc_ S_c
YX]V^V^YV b cVhV^YV] SaV]V^Y ]_WVc [QXQcmbp ^Q] bVZhQb 1b Slb_cl
dWV Y]VojVT_bp _`lcQ2 eQ[c_a_] _hVSYU^l]5 caYSYQ\m^l] Y UQWV
^V XQb\dWYSQojY] S^Y]Q^Yp5 ^_5 [Q[ ]l Sb[_aV dSYUY]5 nc_ \Yim bY6
\Q `aYSlh[Y7 3b`_]^Y]5 hc_ `a_TaQ]]Q SbVTUQ aVQ\YXdVc ^V[YZ Q\T_6
aYc]5 Q Q\T_aYc] Vbcm ^V hc_ Y^_V5 [Q[ `aV_RaQX_SQ^YV Y^e_a]QgYY ‑
Y\Y5 T_S_ap bca_WV5 [Q[Y]6c_ [_^bcad[cYS^l] _RaQX_] XQUQ^^_V _c_R6
aQWV^YV 1S ]QcV]QcYhVb[_] b]lb\V2 YX ]^_WVbcSQ b\_S ^QU ^V[Y] YX6



;9 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

RaQ^^l] Q\eQSYc_] S bQ]_ nc_ ]^_WVbcS_:7 4UV XUVbm [Q[YV6c_ YX6ݷ
]V^V^Yp b cVhV^YV] SaV]V^YݷH @a_TaQ]]Yadp ^Q @Qb[Q\V5 BY Y pXl[V
QbbV]R\VaQ5 ]l hQbc_ XQRlSQV] _ ]QcV]QcYhVb[_Z bdj^_bcY Q\T_aYc]Q5
^_5 [Q[ ]_WVc dWV U_TQUQcmbp hYcQcV\m5 ^V SbV pXl[Y `a_TaQ]]Ya_SQ6
^Yp Y]`VaQcYS^l ‑ `a_bc_ ]l `_[Q hc_ UadTYf ^V SYUV\Y7

3_XSaQjQpbm [ YX]V^V^Yo b_bc_p^Yp b cVhV^YV] SaV]V^Y5 ]l _R6
^QadWYSQV]5 hc_ _b^_S^Qp hQbcm Y^cVaVbdojYf ^Qb `aY ^Q`YbQ^YY
`a_TaQ]]l YX]V^V^YZ `a_Ybf_UYc5 hc_ S`_\^V _WYUQV]_5 S aVXd\mcQcV
UVZbcSYZ bQ]_Z `a_TaQ]]l ‑ c_ Vbcm `a_TaQ]]Q5 Sl`_\^ppbm5 `a_6
YXS_UYc UVZbcSYp5 [_c_alV hc_6c_ TUV6c_ 1^Q bQ]_] UV\V ‑ [Q[ aQX S
baVUV Sl`_\^V^Yp2 YX]V^poc7 ;\ohVS_V b\_S_ cdc ‑ UVZbcSYVD Vb\Y
WV Sb`_]^Ycm5 hc_ `a_TaQ]]Q bQ]Q bVRp Sl`_\^pcm ^V d]VVc5 Vݷ Sl`_\6
^pVc c_c Y\Y Y^_Z Yb`_\^YcV\m 1S b\dhQV [_]`Y\YadV]lf pXl[_S ‑
gV^caQ\m^lZ `a_gVbb_a5 S b\dhQV Y^cVa`aVcQgYY ‑ Y^cVa`aVcQc_a2 ‑
c_ S]Vbc_ UVZbcSYZ `a_TaQ]]l ]l _R^QadWYSQV] UVZbcSYp Yb`_\^Y6
cV\p5 Q bQ]Q `a_TaQ]]Q _[QXlSQVcbp ^QR_a_] d[QXQ^YZ5 [Q[YV Y]V^^_
UVZbcSYp U_\W^l Sl`_\^pcmbp7 B_RbcSV^^_ T_S_ap5 Y]V^^_ [_^gV`gYp
`a_TaQ]]l [Q[ ^QR_aQ d[QXQ^YZ5 `_U\VWQjYf Yb`_\^V^Yo5 UQݷc ^QXSQ6
^YV SbV]d bcY\oC b\_S_ ݷY]`VaQcYSݷ ]_W^_ bhYcQcm bY^_^Y]_] b\_SQ
7ݷaY[QX`ݷ

ݷaY[QXl@ݷ ncY5 [Q[ ]l X^QV]5 RlSQoc _hV^m aQX^l]YC SS_U Y SlS_U
Y^e_a]QgYY5 SbVS_X]_W^lV bYT^Q\l5 dbcQ^_S\V^YV Y aQXalS b_VUY^V6
^YZ ‑ hVT_ c_\m[_ aQR_cQojYV `a_TaQ]]l ^V UV\Qoc b cV]5 hc_ Yf
_[adWQVcD ^_5 `_WQ\dZ5 bQ]l] `a_bcl]5 _hVSYU^l] Y `aY nc_] bQ]l]
hQbc_ SbcaVhQojY]bp UVZbcSYV] S Y]`VaQcYS^lf `a_TaQ]]Qf _bcQݷc6
bp `aYbSQYSQ^YV C Vbcm ^V[Qp `VaV]V^^Qp5 S ^VZ ^Qf_UYcbp [Q[_V6c_
X^QhV^YV 1S_X]_W^_5 ^V_`aVUV\ݷ^^_V5 Vb\Y `VaV]V^^Qp c_\m[_ hc_ `_6
pSY\Qbm25 ^_ `a_TaQ]]Q ^V _RaQjQVc ^Q nc_ X^QhV^YV ^Y[Q[_T_ S^Y]Q6
^Yp5 Q S]Vbc_ nc_T_ XQ^_bYc S `VaV]V^^do ^_S_V X^QhV^YV5 `_`dc^_5
aQXd]VVcbp5 bcYaQp 1aQXadiQp2 bcQa_V7 6b\Y XQUQcmbp gV\mo _clb6
[Qcm _U^d bQ]doݷ T\QS^doݷ _b_RV^^_bcm Y]`VaQcYS^_T_ `a_6
TaQ]]Ya_SQ^Yp5 c_5 ^Vb_]^V^^_5 nc_Z _b_RV^^_bcmo _[QWVcbp
`aYbSQYSQ^YV7

@a_TaQ]]Ybcl5 [Q[ ^QhY^QojYV5 cQ[ Y _`lc^lV5 hQbc_ ^VU__gV6
^YSQoc `aYbSQYSQ^YV5 S_b`aY^Y]Qp VT_ [Q[ ^Vhc_ bQ]_ b_R_Z aQXd]V6
ojVVbpD ]VWUd cV] Y]V^^_ nc_ `_^pcYV _[QXlSQVcbp `VaSl] 1Y UQ6

:Nc_ ]l _RbdWUQ\Y S c7 :5 D<7>7:ݷ bca_T_ T_S_ap5 Q\T_aYc] bQ] `_ bVRV ^V Vbcm
cQ[_V `aV_RaQX_SQ^YV5 `aQSY\m^VV RdUVc b[QXQcm5 hc_ Q\T_aYc] aVQ\YXdVc `aV_R6
aQX_SQ^YV S c_] b]lb\V5 hc_ _U^_ Y c_ WV `aV_RaQX_SQ^YV 1[Q[ ]QcV]QcYhVb[Qp
ed^[gYp2 ]_WVc Rlcm aVQ\YX_SQ^_ aQX^l]Y Q\T_aYc]Q]Y5 Y cQ[Yf Q\T_aYc]_S ‑
bhݷc^Qp RVb[_^Vh^_bcm U\p [QWU_T_ [_^bcad[cYS^_T_ `aV_RaQX_SQ^YpD S c_ WV bQ]_V
SaV]p bdjVbcSdVc 1]QcV]QcYhVb[Y2 ]^_WVbcS_ `aV_RaQX_SQ^YZ5 Y]VojVV ]_j^_bcm
[_^cY^dd]5 U\p [_c_alf Q\T_aYc]Q ^V bdjVbcSdVc ‑ f_cp Rl `_c_]d5 hc_ cQ[Yf
`aV_RaQX_SQ^YZ [_^cY^dd]5 c_TUQ [Q[ ]^_WVbcS_ SbVf Q\T_aYc]_S ‑ ^V R_\VV hV]
bhݷc^_V7



ݷ B7:7 8QTQU_h^_V b\_S_ ݷQaQUYT]Q`ݷ ;:

WV5 S_X]_W^_5 bQ]l] bVamݷX^l]2 Sf_U^l] RQamVa_] ^Q `dcY ^_SYh6
[Q5 aViYSiVT_ ^QdhYcmbp `a_TaQ]]Ya_SQcm7 2_\miY^bcS_ `a_TaQ]]Y6
bc_S `aVRlSQVc S Yb[aV^^V] ^VU_d]V^YY5 [Q[ nc_ S_X]_W^_ ‑ ^V `_6
^pcm5 hc_ cQ[_V `VaV]V^^Qp Y hc_ cQ[_V `aYbSQYSQ^YVD QSc_a ncYf bca_[
^Q _b^_SQ^YY bS_VT_ `aV`_UQSQcV\mb[_T_ _`lcQ T_c_S XQbSYUVcV\mbcS_6
SQcm5 hc_ nc_ UVZbcSYcV\m^_ _hV^m cadU^_ `_^pcm hV\_SV[d5 ^V Y]V6
ojV]d b[\_^^_bcY [ `a_TaQ]]Ya_SQ^Yo7 =_W^_ UQWV bUV\Qcm R_\VV
bY\m^_V dcSVaWUV^YVC _cUV\m^_ SXpclZ ^_SYh_[ \YR_ `_^Y]QVc `VaV6
]V^^lV Y `aYbSQYSQ^Yp baQXd WV5 RVX [Q[Yf6\YR_ _Rkpb^V^YZ5 \YR_ ^V
`_^Y]QVc Yf S_SbV5 S`\_cm U_ `_\^_Z ^VS_X]_W^_bcY V]d hc_6\YR_ ^Q
ncd cV]d _Rkpb^Ycm7 @a_]VWdc_h^lZ SQaYQ^c SYUQ b^QhQ\Qݷ ^V `_^p\5
`_c_] _Rkpb^Y\Y Y p `_^p\ݷ SbcaVhQVcbp ^Qbc_\m[_ aVU[_5 hc_ S`_ad
db_]^Ycmbp S VT_ S_X]_W^_bcYC ^V]^_T_hYb\V^^lV b\dhQY cQ[_T_ a_UQ
]_W^_ b`YbQcm ^Q c_5 hc_ \YR_ dhV^Y[ _cS\ݷ[bp ^Q hc_6c_ `_bc_a_^^VV5
[_TUQ V]d aQbb[QXlSQ\Y `a_ `aYbSQYSQ^YV5 \YR_ dhYcV\m 1Y\Y [c_ cQ]
S]Vbc_ ^VT_2 Rl\ b_SbV] ^V S e_a]V ‑ [_a_hV T_S_ap5 ^Q c_5 hc_ `_^Y6
]Q^YV b `VaS_T_ _Rkpb^V^Yp ^V Rl\_ U_bcYT^dc_ hYbc_ b\dhQZ^_5 Y nc_
^V Rl\_ _Rdb\_S\V^_ _b_RV^^_bcp]Y ]li\V^Yp _RdhQV]_T_7

;Q[ `aQSY\_5 [_TUQ S_X^Y[Qoc b\_W^_bcY b `_^Y]Q^YV] `aYbSQYSQ6
^Yp 1UQWV Vb\Y S Yc_TV _Rkpb^Ycm VT_ Sb6ݷcQ[Y dUQݷcbp25 UQ\miV cQ[_]d
dhV^Y[d _[QXlSQVcbp ^VS_X]_W^_ _Rkpb^Ycm gY[\l5 _b_RV^^_ S\_WV^6
^lV7 BdUp `_ SbV]d5 cQ[Y] dhV^Y[Q] `_`a_bcd ^V fSQcQVc S__RaQWV^Yp5
hc_Rl [Q[6c_ S^dcaV^^V SYXdQ\YXYa_SQcm U\p bVRp Sl`_\^V^YV `a_TaQ]6
]l b cVhV^YV] SaV]V^Y7 @dcm S `a_TaQ]]Ya_SQ^YV ncY] \oUp]5 dSl5
XQ[QXQ^7

3b`_]^Y] cV`Vam5 hc_ `VaV]V^^Qp ‑ nc_ ^V hc_ Y^_V5 [Q[ _R\Qbcm
`Q]pcY5 S_ Sbp[_] b\dhQV S @Qb[Q\V Y BY 1Y5 U_RQSY]5 S UadTYf Y]`VaQ6
cYS^lf pXl[Qf c_WV25 ^d Q `Q]pcm S c_] SYUV5 S [_c_a_] ]l Vݷ X^QV] ‑
b phVZ[Q]Y Y QUaVbQ]Y ‑ _U^Q YX _b^_S^lf _b_RV^^_bcVZ [_^gV`gYY5
YXSVbc^_Z [Q[ QiY^Q[ݷ e_^ >VZ]Q^Q7ݷ 9]`VaQcYS^_V `a_TaQ]]Ya_6
SQ^YV hQbc_ `_nc_]d ^QXlSQoc e_^^VZ]Q^_Sb[Y] D `VaSl] 1Y\Y5 S_
Sbp[_] b\dhQV5 _U^Y] YX `VaSlf2 cQ[do cVa]Y^_\_TYo `aY]V^Y\ 5W_^
2n[db d:f7

Bca_T_ T_S_ap5 [\QbbYhVb[YZ e_^^VZ]Q^_Sb[YZ bcY\m U_bcQc_h^_ bY\m^_ _c6
\YhQVcbp _c b_SaV]V^^_T_7 CQ[5 R_\miY^bcS_ aQ^^Yf SlhYb\YcV\m^lf ]QiY^ ^V
`_UUVaWYSQ\_ [_bSV^^do QUaVbQgYo 1b]7 c7 :5 2D<7;7>ݷ _RaQjV^YV [ n\V]V^cQ]
]QbbYSQ ^Q cQ[Yf ]QiY^Qf aVQ\YX_SlSQ\_bm b`_b_R_]5 [aQZ^V ^V`aYSlh^_ Sl6
T\pUpjY] b b_SaV]V^^_Z c_h[Y XaV^YpC `a_TaQ]]Q YX]V^p\Q QUaVb _`VaQ^UQ S
]QiY^^_] [_UV _U^_Z YX bS_Yf b_RbcSV^^lf [_]Q^U5 `_b\V hVT_ `VaVUQSQ\Q ^Q
ncd [_]Q^Ud d`aQS\V^YV7 @_nc_]d `a_TaQ]]Q5 [_c_aQp `ap]_ S_ SaV]p Yb`_\6
^V^Yp YX]V^pVc bQ]Q bVRp5 ^Q XQaV [_]`mocVa^_Z nal Rl\Q S`_\^V _Rlh^l]
pS\V^YV]5 c_TUQ [Q[ bVZhQb ]l Rl ^YhVT_ `_U_R^_T_ bUV\Qcm ^V b]_T\Y5 UQWV
Vb\Y Rl f_cV\YC `aY aQR_cV `_U d`aQS\V^YV] ]d\mcYXQUQh^lf _`VaQgY_^^lf
bYbcV] ]QiY^^lZ [_U `a_gVbbQ faQ^Ycbp S _R\QbcY `Q]pcY5 [_c_ado `a_gVbb



;; @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

]_WVc hYcQcm5 ^_ ^V YX]V^pcm7 =_W^_ _clb[Qcm Y UadTYV bVamݷX^lV [_^gV`6
cdQ\m^lV _c\YhYp5 Y S nc_] ^Vc ^YhVT_ dUYSYcV\m^_T_C `a_TaQ]]Ya_SQ^YV [Q[
`aQ[cYhVb[Qp UYbgY`\Y^Q bdjVbcSdVc dWV R_\miV S_bm]YUVbpcY \Vc5 b caYUgQ6
clf T_U_S `a_i\_T_ SV[Q7 >VYX]V^^l] S e_^^VZ]Q^_Sb[_] `a_TaQ]]Ya_SQ^YY
_bcQݷcbp _b^_SQC `VaV]V^^lV Y `aYbSQYSQ^YV7

5_S_\m^_ hQbc_ ]_W^_ SbcaVcYcm d`_]Y^Q^Yp `a_gVUda^_T_ `a_6
TaQ]]Ya_SQ^Yp 5 `aYhݷ] ^V[_c_alV QSc_al dcSVaWUQoc5 hc_ Y]`VaQ6
cYS^_V Y `a_gVUda^_V `a_TaQ]]Ya_SQ^YV ‑ nc_ `_`a_bcd _U^_ Y c_ WV7
CQ[_V dcSVaWUV^YV \VT[_ _Rkpb^YcmC Y]`VaQcYS^lV pXl[Y5 ^V `aVU`_6
\QTQojYV `_U`a_TaQ]]5 R\QT_`_\dh^_ Sl]Va\Y5 cQ[ hc_ bVT_U^p ^Q]
b\_W^_ `aVUbcQSYcm5 [Q[ nc_ cQ[ ‑ Y]`VaQcYS^_V `a_TaQ]]Ya_SQ^YV
RVX S_X]_W^_bcY _R_b_R\V^Yp _cUV\m^lf hQbcVZ `a_TaQ]]l7 CV] ^V
]V^VV cQ[_V hQbc_ SbcaVhQ\_bm S cV SaV]V^Q5 TUQ_]ݷ [_]`mocVal Rl\Y
R_\miY]Y5 Q `a_TaQ]]l ‑ ]Q\V^m[Y]Y7ݷ

CQ[5 S bS_ݷ SaV]p 1S`\_cm U_ ^QhQ\Q :BB96f2 Rl\ _hV^m `_`d\paV^ pXl[
2VZbY[5 Q `_U ^Y] S cV SaV]V^Q `_^Y]Q\_bm U_S_\m^_ bcaQ^^_V b__adWV^YV5 S
[_c_a_] S ^QhQ\V [QWU_Z bca_[Y `a_TaQ]]l bcQSY\Y Vݷ ^_]Va7 AQR_cQ b Y^cVa6
`aVcQc_a_] 2VZbY[Q ^V caVR_SQ\Q Y ^V `aVU`_\QTQ\Q Yb`_\mX_SQ^YV S^Vi^VT_
aVUQ[c_aQ cV[bc_SD `_\mX_SQcV\m SS_UY\ bca_[d5 Q Y^cVa`aVcQc_a ncd bca_[d cdc
WV Sl`_\^p\5 ^_ `aY nc_] ݷSl`_\^V^YVݷ bca_[Y5 ^QhY^QojVZbp b hYb\Q 1^_6
]VaQ2 b_bc_p\_ S c_]5 hc_ ncQ bca_[Q SbcQS\p\Qbm S cV[bc `a_TaQ]]l7 6b\Y S
`a_TaQ]]V dWV Rl\Q bca_[Q b cQ[Y] ^_]Va_]5 _^Q XQ]V^p\QbmD U\p dUQ\V^Yp
bca_[Y S ^V[_c_alf Y^cVa`aVcQc_aQf ]_W^_ Rl\_ SSVbcY Vݷ ^_]Va RVX UQ\m6
^VZiVT_ b_UVaWY]_T_5 S UadTYf nc_ Yb`_\mX_SQ\_bm5 hc_Rl SlXSQcm bca_[d ^Q
aVUQ[cYa_SQ^YV5 Q dUQ\V^YV UV\Q\_bm b`VgYQ\m^_Z [_]Q^U_Z7 BVZhQb b\_W^_
`aVUbcQSYcm5 XQhV] cQ[_V ]_T\_ `_caVR_SQcmbpD ^_ ^Q `a_cpWV^YY :BA96f T_U_S
Y UQWV S ^QhQ\V :BB96f Rl\Y U_bcQc_h^_ `_`d\pa^l U_]Qi^YV [_]`mocVal5 Yb6
`_\mX_SQSiYV S [QhVbcSV VUY^bcSV^^_T_ S^Vi^VT_ XQ`_]Y^QojVT_ dbca_ZbcSQ
[QbbVc^lZ ]QT^Yc_e_^7 3 `Q]pcY [_]`mocVaQ ]_T\Q ^Qf_UYcmbp c_\m[_ _U^Q
`a_TaQ]]Q5 Q hc_Rl XQ`dbcYcm UadTdo5 ^Q ^Qf_WUV^YV ^dW^_T_ ]VbcQ ^Q [QbbVcV
Y bhYclSQ^YV `a_TaQ]]l S `Q]pcm df_UY\_ ^Vb[_\m[_ ]Y^dc5 `aYhݷ] `VaV]Q6
clSQcm [QbbVcd S `_Yb[Qf ^QhQ\Q XQ`YbY ^dW^_Z `a_TaQ]]l `aYf_UY\_bm5 VbcV6
bcSV^^_5 Sadh^do7 3 cQ[Yf db\_SYpf `aYSlh^lZ ^Q] aQR_hYZ gY[\ aVUQ[c_a5ݷ
caQ^b\pc_a5 XQ`db[ݷ _aTQ^YX_SQcm5 ]pT[_ T_S_ap5 XQcadU^YcV\m^_7

;a_]V d`aQS\V^Yp SS_U_]5 ^_]VaQ bca_[ Yb`_\mX_SQ\Ybm Vjݷ Y S a_\Y ]Vc_[
U\p _`VaQc_a_S PX]X5 [_c_alV S 2VZbY[V SbcaVhQ\Ybm S YX_RY\YY ‑ ^Q`aY]Va5
hc_Rl `_bca_Ycm `aYSlh^_V ^Q] SVcS\V^YV `_ bfV]V 966D85>65<C55 `aYf_UY\_bm XQ6
UVZbcS_SQcm USQ _`VaQc_aQ PX]X `_U_R^_ c_]d5 [Q[5 aQR_cQp ^Q pXl[V QbbV]R\V6
aQ5 ]l Yb`_\mX_SQ\Y U\p c_Z WV gV\Y USQ `VaVf_UQ ‑ b^QhQ\Q `_ `a_cYS_`_\_W6
^_]d db\_SYo5 hc_Rl `alT^dcm ^Q ^QhQ\_ SVc[Y 5<C55 Q `_c_] RVXdb\_S^lZ5 hc_Rl
`VaV`alT^dcm hVaVX SVc[d 5<C5 `_b\V Sl`_\^V^Yp SVc[Y D85>7 ?Rlh^_ S 2VZbY6
[V bca_[Y `a_TaQ]]l `aY SS_UV ^d]Va_SQ\Ybm hVaVXݷ UVbpc[d5ݷ hc_Rl ]_W^_
Rl\_ SbcQSYcm ^_Sdo bca_[d ]VWUd dWV Y]VojY]YbpD [_TUQ _hVaVU^do bca_[d
SbcQSYcm _[QXlSQ\_bm ^V[dUQ5 UQSQ\Y [_]Q^Ud ݷVaV^d]Va_SQ^Yp`ݷ 1[N\NZ25 Y
Y^cVa`aVcQc_a b^_SQ aQbbcQS\p\ ^_]VaQ bca_[ hVaVXݷ UVbpc[d5ݷ QSc_]QcYhVb[Y
XQ]V^pp bcQalV ^_]VaQ ^Q b__cSVcbcSdojYV ^_SlV S _`VaQc_aQf PX]X7
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Bca_[Q S nc_] SQaYQ^cV 2VZbY[Q Rl\Q VUY^bcSV^^_Z bcad[cda^_Z VUY^YgVZ
`a_TaQ]]l7 >V[YV XQhQc[Y `_U`a_TaQ]] Sbݷ WV `aYbdcbcS_SQ\Y S SYUV _`VaQc_6
a_S PX\^K Y [N]^[WC `VaSlZ UV\Q\ `VaVf_U ^Q XQUQ^^do bca_[d b XQ`_]Y^Q^YV]
^_]VaQ bca_[Y U\p S_XSaQcQ5 Sc_a_Z S_XSaQjQ\ d`aQS\V^YV _RaQc^_D aQbb]Qc6
aYSQcm nc_ [Q[ `_\^_gV^^lV `_U`a_TaQ]]l Rl\_ ^VS_X]_W^_5 `_b[_\m[d pXl[
^V `aVUdb]QcaYSQ\ ^Y \_[Q\m^lf `VaV]V^^lf5 ^Y `VaVUQhY `QaQ]Vca_S 1Yf `aY6
f_UY\_bm `VaVUQSQcm hVaVX `VaV]V^^lV5 Q SbV `VaV]V^^lV Rl\Y T\_RQ\m^l]Y27
B_RbcSV^^_ T_S_ap5 pXl[ S__RjV ^V `aVUdb]QcaYSQ\ ^YhVT_ U\p _R_b_R\V^Yp
eaQT]V^cQ `a_TaQ]]l5 _bcQS\pp ncd aQR_cd S__RaQWV^Yo `a_TaQ]]YbcQ7

3 _b^_SV `a_gVUda^_T_ `a_TaQ]]Ya_SQ^Yp \VWYc bQ] `aY^gY` Sl6
UV\V^Yp `_UXQUQh S _R_b_R\V^^lV hQbcY `a_TaQ]]l5 ^QXlSQV]lV `a_6
gVUdaQ]Y 1Y\Y `_U`a_TaQ]]Q]Y5 Y\Y ed^[gYp]Y5 [Q[ S BY2 ‑ cQ[5
hc_ SlXlSQojV]d ^Vc ^Y[Q[_T_ UV\Q U_ S^dcaV^^VT_ dbca_ZbcSQ Sl6
XlSQV]_T_5 Q SlXlSQV]_]d ‑ U_ dbca_ZbcSQ5 gV\VZ Y XQUQh SlXlSQo6
jVT_7 CQ[_V _R_b_R\V^YV5 ^QXlSQV]_V UV[_]`_XYgYVZ 5 `_XS_\pVc5 [Q[
]l X^QV]5 neeV[cYS^_ R_a_cmbp b ^QaQbcQojVZ b\_W^_bcmo `a_TaQ]6
]lC ]l S_b`aY^Y]QV] b[_\m dT_U^_ b\_W^_V aViV^YV ^V[_c_a_Z `_U6
XQUQhY [Q[ _UY^ _`VaQc_a SlX_SQ `a_gVUdal5 `_\^_bcmo Sl[Y^dS YX
T_\_Sl c_5 [Q[ ncQ `a_gVUdaQ UV\QVc bS_ݷ UV\_D Y5 ^Q`a_cYS5 aViQp
1S SYUV `a_gVUdal2 hQbc^do `_UXQUQhd5 ]l ]_WV] SaV]V^^_ XQRlcm5
XQhV] ncQ `_UXQUQhQ ^Q] `_caVR_SQ\Qbm Y [Q[ ^QiQ `_U`a_TaQ]]Q RdUVc
Yb`_\mX_SQ^Q S SlXlSQojVZ `a_TaQ]]V7

@_\^_gV^^_V _R_b_R\V^YV ^V]lb\Y]_ RVX \_[Q\m^lf `VaV]V^^lf
Y `VaVUQhY `QaQ]Vca_S ‑ S `a_cYS^_] b\dhQV ^Q] `aYUݷcbp Sbݷ SaV6
]p `_]^Ycm5 [Q[YV YX Y]VojYfbp `VaV]V^^lf XQUVZbcS_SQ^l S [QW6
U_Z [_^[aVc^_Z `_U`a_TaQ]]V7 @_b\V `_pS\V^Yp \_[Q\m^lf `VaV]V^6
^lf b\VUdojYZ VbcVbcSV^^lZ iQT ‑ X^Q[_]Qp ^Q] aVQ\YXQgYp \_6
[Q\m^lf `VaV]V^^lf hVaVX bcV[_SlV eaVZ]l5 UV\QojQp `_U`a_TaQ]6
]l `_Sc_a^_Sf_U^l]Y 5 Y\Y aVV^cVaQRV\m^l]Y 1_c Q^T\YZb[_T_
B55>D5B129<9DI2 Y `_XS_\pojQp Yb`_\mX_SQ^YV aV[dabYY7 BhYcQcm \Y aV6
[dabYo ^V_ckV]\V]_Z hQbcmo `a_gVUda^_T_ `a_TaQ]]Ya_SQ^Yp Y\Y WV
VT_ aQXSYcYV] ‑ UV\_ S[dbQ5 f_cp QSc_ad `aYf_UY\_bm SYUVcm [_]`Y6
\pc_al @Qb[Q\p5 `_ d]_\hQ^Yo aQX]VjQSiYV \_[Q\m^lV `VaV]V^^lV
`_U`a_TaQ]] S bVT]V^cV UQ^^lf 1`aY]Va^_ cQ[5 [Q[ [_]`Y\pc_a BY
aQX]VjQVc \_[Q\m^lV `VaV]V^^lV5 _`YbQ^^lV b_ b\_S_] CD1D932D `_U6
`a_TaQ]]l5 `aVU`_\QTQojYV Yb`_\mX_SQ^YV aV[dabYY5 S ncYf SVabYpf
@Qb[Q\p caVR_SQ\_bm `_]VcYcm _b_Rl] b\_S_]7

3b`_]^YS pXl[ QbbV]R\VaQ5 ]l ]_WV] XQ]VcYcm5 hc_ cQ] `a_gVUdal
c_WV bdjVbcSdoc \Yim S ^QiV] S__RaQWV^YY7 9b`_\mX_SQcm bcV[ U\p
aQX]VjV^Yp \_[Q\m^lf `VaV]V^^lf ]l Sa_UV Rl ^QdhY\Ybm5 ^_ `aY
nc_] `aV[aQb^_ `_]^Y]5 hc_ ^Y[Q[_Z `_UUVaW[Y b_ bc_a_^l QbbV]R\V6
aQ U\p nc_T_ ^V `aVUdb]_caV^_C UQWV UQcm \_[Q\m^l] `VaV]V^^l] Y]V6
^Q ]l ]_T\Y Rl aQXSV hc_ b `_]_jmo ]Q[a_`a_gVbb_aQ7 =_W^_ b[QXQcm5
hc_ QbbV]R\Va `_ bS_VZ bdcY Y]`VaQcYSV^5 `_b[_\m[d Sbݷ Y]`VaQcYS^_V



;= @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

`a_TaQ]]Ya_SQ^YV _Rdb\_S\V^_ e_^^VZ]Q^_Sb[Y]Y `aY^gY`Q]Y aQR_6
cl `a_gVbb_aQD `aY nc_] `a_gVUda^l] `a_TaQ]]Ya_SQ^YV] ^Q pXl[V
QbbV]R\VaQ XQ^Y]Qcmbp S_X]_W^_5 ^_ ^V S bY\d bS_ZbcS pXl[Q5 Q c_\m[_
R\QT_UQap [SQ\YeY[QgYY `a_TaQ]]YbcQ7

CQ[ Y\Y Y^QhV5 `a_gVUda^_V `a_TaQ]]Ya_SQ^YV ‑ nc_5 ^Vb_]^V^^_5
aQX^_SYU^_bcm `a_TaQ]]Ya_SQ^Yp Y]`VaQcYS^_T_5 ^_ ncY USQ `_^pcYp
UQ\V[_ ^V c_WUVbcSV^^l7

?RbdWUQp Y]`VaQcYS^_V `a_TaQ]]Ya_SQ^YV5 ^V\mXp ^V d`_]p^dcm
Vjݷ _U^d VT_ aQX^_SYU^_bcm ‑ `a_TaQ]]Ya_SQ^YV [_]Q^U^_6b[aY`6
c_S_V 5 b [_c_al] ]l dWV SbcaVhQ\Ybm S `VaS_] c_]V `aY _RbdWUV^YY
b[aY`c_S ^Q pXl[V [_]Q^U^_T_ Y^cVa`aVcQc_aQ 1b]7 27<:7;7:ݷ Nc_Z `QaQ6
UYT]V ]l `_bSpcY] ^Vb[_\m[_ T\QS `_b\VU^VZ hQbcY ^QiVZ [^YTY5 `_[Q
WV _c]VcY] ^Vb[_\m[_ [\ohVSlf _b_RV^^_bcVZ [_]Q^U^_6b[aY`c_Slf
pXl[_S7 @aVWUV SbVT_ b\VUdVc b[QXQcm5 hc_ ncY pXl[Y hYbc_ Y^cVa6
`aVcYadV]lV7 3c_aQp Yf _b_RV^^_bcm ‑ cV[bc_SQp bca_[Q [Q[ d^Y6
SVabQ\m^_V `aVUbcQS\V^YV [Q[ `a_TaQ]]l5 cQ[ Y UQ^^lf7 3 hQbc^_6
bcY5 `VaV]V^^lV S [_]Q^U^_6b[aY`c_Slf pXl[Qf YUV^cYeYgYadocbp
Yf Y]V^Q]Y ‑ Y R_\VV ^Y[Q[5 c_ Vbcm ^Vc ^Y[Q[Yf d[QXQcV\VZ5 QUaV6
b_S Y c7 `75 ^_5 b UadT_Z bc_a_^l5 _Rlh^_ S_X]_W^_ faQ^Ycm Y]p _U6
^_Z `VaV]V^^_Z S UadT_Z `VaV]V^^_Z Y `_ Y]V^Y _RaQjQcmbp [ X^QhV6
^YoD SapU \Y [_]d6^YRdUm `aYUݷc S T_\_Sd XQpSYcm5 hc_ `VaV]V^^lV S
[_]Q^U^_6b[aY`c_Slf pXl[Qf ‑ nc_ R\QbcY_ݷ `Q]pcY5ݷ SVUm ^Y[Q[Yf
S_X]_W^_bcVZ5 _Rdb\_S\V^^lf e_^^VZ]Q^_Sb[Y] `_^pcYV] `Q]pcY5 S
ncYf pXl[Qf ^Vc7 =_W^_ b[QXQcm5 hc_ [_]Q^U^_6b[aY`c_S_V `a_TaQ]6
]Ya_SQ^YV pS\pVcbp Y]`VaQcYS^l]5 ^_ ^V pS\pVcbp e_^^VZ]Q^_Sb[Y]7

@_\^_Z `a_cYS_`_\_W^_bcmo Y]`VaQcYS^_T_ `_Uf_UQ ]_W^_ bhY6
cQcm ed^[gY_^Q\m^_V `a_TaQ]]Ya_SQ^YV 5 S [_c_a_]5 Vb\Y aQb6
b]QcaYSQcm VT_ 5ݷ[hYbclݷ `aYbSQYSQ^Yp ^Vc S__RjV7 2_\VV c_T_5 hYbc_V
ed^[gY_^Q\m^_V `a_TaQ]]Ya_SQ^YV S `aY^gY`V ^V `aVU`_\QTQVc ^Y[Q6
[Yf YX]V^V^YZݷ b cVhV^YV] SaV]V^Yݷ Y5 [Q[ b\VUbcSYV5 ^Y[Q[Yf 6_[ݷ
UYeYgYadojYf UVZbcSYZ7ݷ 3 b\dhQpf5 [_TUQ S ed^[gY_^Q\m^lZ pXl[
`a_TaQ]]Ya_SQ^Yp Sl^dWUV^^_ S[\ohQocbp `_bc_a_^^YV U\p ^VT_ ]_6
UYeYgYadojYV S_X]_W^_bcY5 U\p ^Yf UQWV Yb`_\mXdVcbp UadT_Z cVa6
]Y^C aQXadiQojYV UVZbcSYp 7 CVa]Y^ S`_\^V _`aQSUQ^C S bQ]_]
UV\V5 Vb\Y S `VaV]V^^do XQ^VbcY ^_S_V X^QhV^YV 1c_ Vbcm Sl`_\^Ycm
`aYSlh^_V ^Q] `aYbSQYSQ^YV25 bcQa_V X^QhV^YV `aY nc_] RdUVc dcaQ6
hV^_ ‑ aQXadiV^_7 3__RjV T_S_ap5 cVa]Y^l UYeYgYadojVV_[ݷ UVZ6
bcSYVݷ Y aQXadiQojVVݷ UVZbcSYVݷ n[SYSQ\V^c^l5 ^_ Sc_a_Z `aY nc_]
Y]VVc _hVSYU^do _caYgQcV\m^do [_^^_cQgYo5 hc_ b__cSVcbcSdVc _R6
jV]d _c^_iV^Yo bc_a_^^Y[_S ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp [
\oRl] ]_UYeY[QgYp] baVUl Sl`_\^V^Yp7

@VaV]V^^lV S ed^[gY_^Q\m^_] `a_TaQ]]Ya_SQ^YY _Rlh^_ Sbݷ WV
Yb`_\mXdocbp 1f_cp bdjVbcSdoc Y pXl[Y RVX `VaV]V^^lf5 S_ Sbp[_]
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b\dhQV5 S `aYSlh^_] ^Q] b]lb\V25 ^_ bS_ݷ X^QhV^YV `VaV]V^^Qp `_\d6
hQVc `aY Vݷ b_XUQ^YY Y ^V ]V^pVc VT_ S cVhV^YV SbVT_ ba_[Q bS_VZ WYX^Y7
HQjV SbVT_ `VaV]V^^lV Yb`_\mXdocbp S a_\Y e_a]Q\m^lf `QaQ]Vca_S
ed^[gYZC `aY SlX_SV ed^[gYY cQ[YV `VaV]V^^lV `_\dhQoc X^QhV^Yp5
b__cSVcbcSdojYV eQ[cYhVb[Y] `QaQ]VcaQ]5 Y5 hc_ S`_\^V _WYUQV]_5
bS_Yf X^QhV^YZ ^V ]V^poc5 `_[Q aQR_cQ ed^[gYY ^V XQSVaiYcbp ‑ Q
`_b\V nc_T_ YbhVXQoc5 [Q[ Y SbV \_[Q\m^lV bdj^_bcY7 ;a_]V c_T_5 `aY
`a_TaQ]]Ya_SQ^YY ^Q ed^[gY_^Q\m^lf pXl[Qf hQbc_ `aY]V^pocbp \_6
[Q\m^lV `VaV]V^^lV5 SS_UY]lV R_\miV U\p dU_RbcSQ5 hc_Rl `_Y]V^_6
SQcm X^QhV^YV c_T_ Y\Y Y^_T_ SlhYb\V^^_T_ SlaQWV^Yp 1^Q`aY]Va5 Vb6
\Y nc_ X^QhV^YV ^dW^_ Yb`_\mX_SQcm ^Vb[_\m[_ aQX27 D]Vbc^_ RdUVc
^Q`_]^Ycm5 hc_ Y^YgYQ\YXQgYp `VaV]V^^_Z ‑ nc_ b_SVaiV^^_ ^V c_
WV bQ]_V5 hc_ `aYbSQYSQ^YV5 Y b ncY] `aY^gY`YQ\m^l] aQX\YhYV] ]l
dWV SbcaVhQ\Ybm 1b]75 ^Q`aY]Va5 c7 ;5 27@:7>7=ݷ 5V\_ S c_]5 hc_5 Y^Y6
gYQ\YXYadp `VaV]V^^do5 ]l XQUQݷ] VZ ^QhQ\m^_V X^QhV^YV5 c_ Vbcm
b_XUQݷ] X^QhV^YV cQ]5 TUV aQ^miV ^Y[Q[_T_ X^QhV^Yp ^V Rl\_ ‑ SVUm
`VaV]V^^Qp6c_ [Q[ aQX bVZhQb b_XUQݷcbp7 B\VU_SQcV\m^_5 Y^YgYQ\YXQ6
gYp5 S _c\YhYV _c `aYbSQYSQ^Yp5 aQXadiQojVZ _`VaQgYVZ ^V
pS\pVcbp ‑ VZ ^VhVT_ aQXadiQcm7

3`a_hV]5 _cbdcbcSYV aQXadiQojYf UVZbcSYZ ‑ nc_ UQ\V[_ ^V T\QS6
^Qp _b_RV^^_bcm ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp7 3 _b^_SV nc_Z
`QaQUYT]l \VWQc5 [Q[ ]_W^_ U_TQUQcmbp YX ^QXSQ^Yp5 ed^[gYY C `a_6
TaQ]]Q b_bc_Yc YX ed^[gYZ5 Vݷ Sl`_\^V^YV XQ[\ohQVcbp S SlhYb\V6
^YY ncYf ed^[gYZ5 Q bQ]Y ed^[gYY `aVUbcQS\poc b_R_Z5 [Q[ nc_ _Rlh6
^_ XQpS\pVcbp S \YcVaQcdaV5 RkV[cl_ݷ `VaS_T_ [\QbbQݷ S c_] b]lb\V5
hc_ ed^[gYp bQ]Q `_ bVRV ]_WVc Rlcm X^QhV^YV] `VaV]V^^_Z5 Vݷ ]_W6
^_ `VaVUQSQcm S UadTYV ed^[gYY [Q[ QaTd]V^c5 S_XSaQjQcm YX ed^[6
gYZ S [QhVbcSV X^QhV^Yp5 `\ob [ c_]d R_\miY^bcS_ ed^[gY_^Q\m^lf
pXl[_S `a_TaQ]]Ya_SQ^Yp `_XS_\pVc b_XUQSQcm ed^[gYY 1Vb\Y dT_U^_5
ed^[gY_^Q\m^lV _RkV[cl2 S_ SaV]p Sl`_\^V^Yp7

=_W^_ XQ]VcYcm5 hc_ Sbݷ `VaVhYb\V^^_V 1XQ Yb[\ohV^YV] aQXSV hc_
b_XUQ^Yp ed^[gYZ Q^ݷ \Vcd2ݷ U\p ^Qb ^V ^_S_bcmC S f_a_i_ dWV X^Q[_6
]_] ^Q] pXl[V BY `a_TaQ]]l c_WV b_bc_pc YX ed^[gYZ5 Sl`_\^V^YV
`a_TaQ]]l Vbcm eQ[cYhVb[Y SlhYb\V^YV ed^[gYY =19>5 Q d[QXQcV\Y
^Q ed^[gYY `_XS_\poc ]Q^Y`d\Ya_SQcm Y]Y [Q[ _RkV[cQ]Y7 2_\miV
c_T_5 Vb\Y `aYS\Vhm baVUbcSQ UY^Q]YhVb[_T_ bSpXlSQ^Yp5 `aVU_bcQS6
\pV]lV _`VaQgY_^^l]Y bYbcV]Q]Y;5 Y\Y UQWV `a_bc_ X^Q[_]lZ ^Q]
SlX_S ==1@ b_ baQS^YcV\m^_ ^Vb\_W^_Z 5ݷRSVb[_Z_ݷ c_ bcQ^Vc S_X]_W6
^_ S_ SaV]p aQR_cl `_UTadXYcm YX S^Vi^Yf eQZ\_S ed^[gYY5 [_c_alf
S ^QiVZ `a_TaQ]]V ^V Rl\_ ^Q ]_]V^c Vݷ ^Q`YbQ^Yp7 6b\Y S U_`_\^V6
^YV [ nc_]d `aVU`_\_WYcm5 hc_ S bYbcV]V dbcQ^_S\V^ [_]`Y\pc_a BY5

;=l ^V bcQ\Y aQbb]QcaYSQcm UY^Q]YhVb[YV RYR\Y_cV[Y Y bSpXQ^^do b ^Y]Y
]VfQ^Y[d5 `_b[_\m[d _c ^Yf _Rlh^_ bdjVbcSV^^_ R_\miV SaVUQ5 hV] `_\mXlD ^_ nc_
^V X^QhYc5 hc_ Yf ^Vc7
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c_ 1S_ Sbp[_] b\dhQV5 cV_aVcYhVb[Y2 `_pSYcbp S_X]_W^_bcm `a_TaQ]]6
^_T_ b_XUQ^Yp ^_Slf ed^[gYZ b `_b\VUdojY] Yf Yb`_\^V^YV] S c_Z
WV `a_TaQ]]V7 >_ Sbݷ nc_ ^V UV\QVc pXl[ BY ed^[gY_^Q\m^l]C \_TY6
[Q VT_ `_bca_V^Yp eQ[cYhVb[Y `aY^dWUQVc `a_TaQ]]YbcQ [ Yb`_\m6
X_SQ^Yo ]_UYeYgYadojYf UVZbcSYZ5 Q ed^[gYY BY S R_\miY^bcSV
b\dhQVS `aVUbcQS\poc b_R_Z _Rl[^_SV^^lV `_U`a_TaQ]]l5 b_bc_pjYV
YX Y]`VaQcYS^lf Y^bcad[gYZ5 XQUQojYf ]_UYeYgYadojYV UVZbcSYpD
S ed^[gY_^Q\m^_] WV `a_TaQ]]Ya_SQ^YY `_^pcYV ed^[gYY `aYR\Y6
WQVcbp [ bS_V]d ]QcV]QcYhVb[_]d Q^Q\_TdC _c_RaQWV^Yo YX _R\QbcY
_`aVUV\V^Yp S _R\Qbcm X^QhV^YZ7 Ed^[gYp5 hYbcQp S b]lb\V ed^[gY6
_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp5 SbVTUQ SVa^ݷc _U^_ Y c_ WV X^QhV^YV5
Vb\Y Vݷ `aY]V^Ycm [ _U^_]d Y c_]d WV ^QR_ad X^QhV^YZ QaTd]V^c_S5 Q
^YhVT_ Y^_T_5 [a_]V SlhYb\V^Yp bS_VT_ X^QhV^Yp5 hYbcQp ed^[gYp ^V
UV\QVcD ^Q`aY]Va5 `aY]V^V^YV cQ[_Z ed^[gYY [ [_acVWd YX [_^bcQ^c
]_W^_ `_`a_bcd XQ]V^Ycm b__cSVcbcSdojY] X^QhV^YV]5 Y ^YhVT_ ^V
YX]V^Ycbp 1[a_]V aQXSV hc_ SaV]V^Y Sl`_\^V^Yp `a_TaQ]]l5 [_c_a_V5
_hVSYU^_5 b_[aQcYcbp27 Pb^_5 hc_ ed^[gYY5 b [_c_al]Y ]l Y]VV] UV\_
S `a_TaQ]]Qf ^Q BY5 S R_\miY^bcSV bS_ݷ] UQWV R\YX[_ ^V `_f_WY ^Q
nc_c ed^[gY_^Q\m^lZݷ YUVQ\7ݷ

9^cVaVb^_5 hc_5 f_cp BY Y ^V pS\pVcbp ed^[gY_^Q\m^l] pXl[_]5
^Q nc_] pXl[V S`_\^V ]_W^_ `aY R_\mi_] WV\Q^YY XQ^Y]Qcmbp ed^[6
gY_^Q\m^l] `a_TaQ]]Ya_SQ^YV]7 5\p nc_T_ `aYUݷcbp XQ`aVcYcm bVRV
Yb`_\mX_SQ^YV SbVf VT_ ]_UYeYgYadojYf _`VaQgYZ ‑ `aYbSQYSQ^YZ
Y `aY][^dSiYf [ ^Y] Y^[aV]V^c_S Y UV[aV]V^c_S5 Q cQ[WV SbVf RYR6
\Y_cVh^lf ed^[gYZ5 [_c_alV UV\Qoc hc_6c_ [a_]V SlhYb\V^Yp bS_V6
T_ X^QhV^Yp 1c7 V7 Y]Voc `_R_h^lZ neeV[c27 B cV_aVcYhVb[_Z c_h[Y
XaV^Yp ]l XUVbm ^V U_\W^l ^YhVT_ `_cVapcmC pXl[ BY `aY nc_] _bcQ6
^Vcbp Q\T_aYc]YhVb[Y `_\^l] S c_] b]lb\V5 hc_ ^Q [ݷ^ ]_W^_ RdUVc
aVQ\YX_SQcm ]QiY^d CmoaY^TQ 1Y\Y \oR_Z UadT_Z YX e_a]Q\YX]_S5 XQ6
]V^pojYf ^Vd\_SY]lZ _RkV[c `_U ^QXSQ^YV] ݷ[Q\T_aYcݷ S ]QcV]QcY6
hVb[Yf cV_aYpf5 bSpXQ^^lf b [_^bcad[cYS^_Z SlhYb\Y]_bcmoD b]7 c7 :5
2<7>7:ݷ ‑ Y5 [Q[ b\VUbcSYV5 e_a]Q\m^_ ]_W^_ aVQ\YX_SQcm S__RjV \o6
R_Z Q\T_aYc] YX hYb\Q YXSVbc^lf hV\_SVhVbcSd ^Q ^Qbc_pjYZ ]_]V^c5
SVUm cVXYb CmoaY^TQ `_[Q hc_ ^Y[c_ ^V _`a_SVaT7 >Q `aQ[cY[V5 [Q[
S_UYcbp5 Sbݷ ^V cQ[ `a_bc_5 Y hYcQcV\m ^QSVa^p[Q dWV db`V\ `_hdS6
bcS_SQcm XUVbm [Q[_Z6c_ `_US_f7 @_b]_caY]5 hVT_ ]l ^Q bQ]_] UV\V
\YiY]bp5 dRaQS YX BY ]_UYeYgYadojYV UVZbcSYp7

5\p ^QhQ\Q b_SVaiV^^_ _hVSYU^_5 hc_ T\_RQ\m^lV `VaV]V^^lV bcQ6
^_Spcbp RVbb]lb\V^^l]Y5 ^_ ncQ `_cVap5 `ap]_ b[QWV]5 ^V b\Yi[_]
SV\Y[QC aQ^VV ]l ^V_U^_[aQc^_ d`_]Y^Q\Y5 hc_ T\_RQ\m^lV `VaV]V^6
^lV ‑ X\_ Y Yf \dhiV ^V Yb`_\mX_SQcm7 3c_a_Z ]_]V^c ]_WVc `_[Q6
XQcmbp ^V bc_\m _hVSYU^l]C S _cbdcbcSYV ]_UYeYgYadojYf UVZbcSYZ
bcQ^_Spcbp RVbb]lb\V^^l]Y gY[\l ‑ SbV baQXd5 cQ[ b[QXQcm5 _`c_]7
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3 bQ]_] UV\V5 Vb\Y `aY Sl`_\^V^YY gY[\Q ^YhVT_ ^V ]V^pVcbp _c YcV6
aQgYY [ YcVaQgYY 1Q S _cbdcbcSYV ]_UYeYgYadojYf _`VaQgYZ ^YhVT_
Y ^V ]_WVc `_]V^pcmbp25 c_ Sl`_\^pcm cV\_ cQ[_T_ gY[\Q aQX XQ aQX_]
_hVSYU^l] _RaQX_] RVbb]lb\V^^_5 ^Q] b cV] WV db`Vf_] fSQcY\_ Rl Y
_U^_T_ aQXQ7 >_ Y nc_5 [Q[ ^Y bcaQ^^_5 b_SbV] ^V eQcQ\m^_C S]Vbc_ gY[6
\_S SbVTUQ ]_W^_ S_b`_\mX_SQcmbp aV[dabYVZ7 @dbcm ^Q]5 [ `aY]Vad5
^dW^_ ^QZcY S bca_[V XQUQ^^lZ bY]S_\ Y SVa^dcm VT_ QUaVb7 3]Vbc_
ed^[gYY b gY[\_]5 ^Q`aY]Va5 cQ[_ZC
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]_W^_ ^Q`YbQcm aV[dabYS^do ed^[gYo ‑ S_c cQ[C
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Y\Y UQWV S_c cQ[C
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Ed^[gYZ S `a_TaQ]]V5 [_^Vh^_5 bcQ^Vc ^Q]^_T_ R_\miV5 SVUm gY[\ ]l
Sl^_bYcm S _cUV\m^do ed^[gYo ^V _RpXQ^l5 c_TUQ [Q[ U\p aV[dabYY
bS_p ed^[gYp caVRdVcbp _RpXQcV\m^_D ^_ ^Qb Sa_UV Rl ^Y[c_ ^V _TaQ^Y6
hYSQVc S [_\YhVbcSV ^Q`YbQ^^lf ed^[gYZ5 UQWV ^Q_R_a_c ‑ ]l X^QV]5
hc_ UV[_]`_XYgYp `a_TaQ]]l ^Q R�_\miVV hYb\_ `_U`a_TaQ]] b^YWQVc
Vݷ b\_W^_bcm7

3__RjV6c_5 [_^Vh^_5 dcSVaWUV^YV5 hc_ S]Vbc_ gY[\Q SbVTUQ `_U_ZUݷc aV[da6
bYp5 bQ]_ `_ bVRV ^Q TaQ^Y e_\Q5 SVUm gY[\l RlSQoc U_\TY]Y Y UQWV RVb[_^Vh6
^l]Y5 Q bcV[ ^V aVXY^_SlZ7 ݷQbc_pjYV<ݷ pXl[Y ed^[gY_^Q\m^_T_ `a_TaQ]]Y6
a_SQ^Yp _Rlh^_ `aYRVTQoc [ cQ[ ^QXlSQV]_Z _`cY]YXQgYY _bcQc_h^_Z aV[da6
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bYY<5 R\QT_UQap [_c_a_Z bcV[ aQbf_UdVcbp bdjVbcSV^^_ ]V^miV5 Q S ^V[_c_alf
b\dhQpf ]_WVc ^V aQbf_U_SQcmbp S_SbV7 6b\Y aVXd\mcYadojY] X^QhV^YV] cV[d6
jVZ ed^[gYY U_\W^_ bcQcm X^QhV^YV5 SlhYb\V^^_V [Q[_Z6c_ UadT_Z ed^[gYVZ ‑
^Q`aY]Va5 S_c S cQ[_Z bYcdQgYYC

9>D 619>D H2
K

9>D ID
83 777 ^V[YV SlhYb\V^Yp 777 38
B5DEB> 71I2D

M

‑ c_5 _hVSYU^_5 bcV[_SlZ eaVZ]5 b_XUQ^^lZ U\p aQR_cl ed^[gYY 65 `_b\V
`VaVUQhY d`aQS\V^Yp ed^[gYY 7 dWV ^V RdUVc b_UVaWQcm ^YhVT_ `_\VX^_T_5 Y
VT_ ]_W^_ \Y[SYUYa_SQcm U_ SlX_SQ 75 Q ^V `_b\V7 9]V^^_ cQ[ ݷQbc_pjYV^ݷ
ed^[gY_^Q\m^lV pXl[Y Y `_bcd`Qoc5 hc_ `_XS_\pVc UQWV RVb[_^Vh^lV gY[\l
XQ]V^pcm aV[dabYVZ RVX aYb[Q YbhVa`Qcm bcV[7 9^_Z S_`a_b5 hc_ [_]`Y\pc_al
BY cQ[_T_ _Rlh^_ ^V d]Voc7 ;a_]V c_T_5 _bcQݷcbp S_`a_b neeV[cYS^_bcYC gY[6
\l hQbc_ aQR_cQoc XQ]Vc^_ RlbcaVV5 hV] aV[dabYp7 CaQ^b\pc_al ed^[gY_^Q\m6
^lf pXl[_S hQbcYh^_ b`aQS\pocbp Y b nc_Z `a_R\V]_Z5 `_b[_\m[d b`VgYQ\m^_
aQbhYcQ^l ^Q ]QbbYa_SQ^^_V Yb`_\mX_SQ^YV aV[dabYY5 ^_ _c BY cQ[_T_ WUQcm
^V `aYf_UYcbp7

3`a_hV]5 [_TUQ aVhm YUݷc _ ]QcV]QcYhVb[_] `_^pcYY Q\T_aYc]Q5 ^Q] S \o6
R_] b\dhQV `aYf_UYcbp [Q[6c_ `aV_U_\VSQcm aQX^Ygd ]VWUd [_^Vh^l] [_]`mo6
cVa_] Y RVb[_^Vh^_Z \V^c_Z ]QiY^l CmoaY^TQ5 Y hQjV SbVT_ ]l U\p nc_T_
`_`a_bcd `aV^VRaVTQV] _TaQ^YhV^Yp]Y5 XQpS\pp hc_6c_ Sa_UV U_`dbcY]5ݷ `Q6
]pcm ^QiVT_ [_]`mocVaQ RVb[_^Vh^Q7ݷ 3 `aY^gY`V5 ^Yhc_ ^V ]ViQVc b cV] WV
db`Vf_] XQpSYcm5 hc_ S ^QiV] aQb`_apWV^YY Y]VVcbp RVb[_^Vh^lZ bcV[7

9cQ[5 RVX gY[\_S Y cV] R_\VV RVX T\_RQ\m^lf `VaV]V^^lf ]l
[Q[6^YRdUm `VaVRmݷ]bp5 ^_ S_c [Q[ Rlcm b SS_U_]6SlS_U_]H 3 bQ]_] UV6
\V5 \oR_V UVZbcSYV `_ SlS_Ud Y^e_a]QgYY XQ `aVUV\l Yb`_\^pojVZbp
`a_TaQ]]l5 [Q[ Y \oR_V UVZbcSYV `_ SS_Ud Y^e_a]QgYY YXS^V5 _hV6
SYU^l] _RaQX_] YX]V^pVc baVUd Sl`_\^V^Yp `a_TaQ]]lC TUV6c_ cQ]5
XQ `aVUV\Q]Y Vݷ `Q]pcY5 YbhVXQVc Y^e_a]QgYp YX RdeVa_S SS_UQ5 Q
S RdeVaQf SlS_UQ5 ^Q`a_cYS5 `_pS\pVcbp5 `aYhݷ] Y c_5 Y UadT_V ]_6
WVc `_S\Vhm XQ b_R_Z `_b\VUbcSYp5 _ [_c_alf ^QiQ `a_TaQ]]Q UQWV
^V U_TQUlSQVcbp7

3_`a_b b SS_U_]6SlS_U_] _bcQݷcbp T_\_S^_Z R_\mo U\p bc_a_^^Y[_S
ݷVaQXadiQojYf^ݷ `QaQUYT] `a_TaQ]]Ya_SQ^Yp5 S c_] hYb\V Y ed^[6
gY_^Q\mjY[_S7 3 R_\miY^bcSV b\dhQVS `aYf_UYcbp YUcY ^Q [_]`a_6
]Ybb Y U_`db[Qcm bdjVbcS_SQ^YV ed^[gYZ b `_R_h^l] neeV[c_] ‑
[Q[ ]Y^Y]d] U\p SS_UQ6SlS_UQ5 ^_ hQbc_ UV\_ ncY] ^V _TaQ^YhYSQ6
Vcbp5 `_ `aY^gY`d dSpXݷ [_T_c_[ ‑ SbVZ `cYh[V `a_`QbcmݷC [Q[ ]l
dSYUY] `_XU^VV5 S cQ[Yf 1p[_Rl ed^[gY_^Q\m^lf2 pXl[Qf5 [Q[ <Yb`

<?aYTY^Q\m^lZ Q^T\YZb[YZ cVa]Y^ XUVbm ‑ D19< B53EBC9?> ?@D9=9J1D9?>D `ap]_Z
`VaVS_U nc_T_ cVa]Y^Q cY]YXQgYp`_ݷ fS_bc_S_Z aV[dabYYݷ Y\Y `a_bc_ fS_bc_SQpݷ
aV[dabYpݷ U_S_\m^_ hQbc_ `_`QUQVcbp S adbb[_pXlh^lf cV[bcQf7
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Y \385=5=5 `aYbdcbcSdoc Y `aYbSQYSQ^Yp5 Y T\_RQ\m^lV `VaV]V^^lV5 Y
UQWV gY[\l7 B`aQSYcmbp b SS_U_]6SlS_U_]5 ^V `_WVacS_SQS hYbc_c_Z
[_^gV`gYY5 dUQݷcbp \Yim S baQS^YcV\m^_ aVU[Yf pXl[Qf `a_TaQ]]Ya_6
SQ^Yp5 _b^_SQ^^lf ^Q `aY^gY`V \V^YSlf SlhYb\V^YZ 5 `aY [_c_alf
hQbcm SlhYb\V^YZ ed^[gYZ 1`aV_RaQX_SQ^YZ YX SlaQWV^Yp5 b_UVaWQ6
jVT_ SlX_S ed^[gYY5 S SlaQWV^YV5 b__cSVcbcSdojVV SlhYb\V^^_]d
X^QhV^Yo2 ^V `a_Ybf_UYc U_ cVf `_a5 `_[Q X^QhV^YV ^V `_caVRdVcbp S
UadTYf SlhYb\V^YpfD [Q[ ]l dSYUY] `_XU^VV5 nc_ `_XS_\pVc aQR_cQcm b
db\_S^_ RVb[_^Vh^l]Y bcad[cdaQ]Y UQ^^lfC ^Q`aY]Va5 _c `_bca_V^^_6
T_ ݷ_RVb[_^Vh^_Tݷ b`Yb[Q S `Q]pcY ]_W^_ faQ^Ycm \Yim cV n\V]V^cl5
[_c_alV dWV [c_6c_ XQcaVR_SQ\5 Q _bcQc_[ 1[_c_alZ5 b_RbcSV^^_ T_S_ap5
Y XQ[\ohQVc S bVRV 2ݷRVb[_^Vh^_bcmݷ `aVUbcQS\pcm S SYUV ^VSlhYb\V^6
^_T_ 1`_[Q Vjݷ ^V SlhYb\V^^_T_12 SlaQWV^Yp7 @_c_[Y SS_UQ `aY nc_]
]_W^_ `aVUbcQSYcm S SYUV cQ[Yf S_c ݷRVb[_^Vh^lfݷ `_b\VU_SQcV\m^_6
bcVZD aVXd\mcQc_] hcV^Yp YX `_c_[Q bcQ^_SYcbp `QaQ YX `a_hYcQ^^_T_
X^QhV^Yp Y bQ]_T_ `_c_[Q 1Q^Q\_TYh^_ c_]d5 [Q[ aVXd\mcQc_] UV[_]6
`_XYgYY RVb[_^Vh^_T_ b`Yb[Q bcQ^_SYcbp `QaQ5 b_bc_pjQp YX YXS\Vh6^ݷ
^_T_ YX b`Yb[Q n\V]V^cQ Y bQ]_T_ b`Yb[Q5 c_h^VV5 bca_pjVZ VT_ Sl6
hYb\YcV\m^_Z `a_gVUdal27 B SlS_U_] bYcdQgYp b\_W^VVC ^Q`aY]Va5 S
pXl[V F_d` 1Q?@52 ]_W^_ `_bca_Ycm T\QS^do ed^[gYo `a_TaQ]]l [Q[
`_bcV`V^^_ SlhYb\pojdo n\V]V^cl ^V[_VT_ b`Yb[Q 1S_X]_W^_5 RVb[_6
^Vh^_T_5 ^_ ^V _RpXQcV\m^_2 Y b `_]_jmo b`VgYQ\m^_ `aVU^QX^QhV^^_Z
U\p nc_T_ UYaV[cYSl d[QXQcm5 hc_ n\V]V^cl b`Yb[Q b\VUdVc `_ ]VaV Yf
SlhYb\V^Yp ^Q`aQS\pcm S bcQ^UQac^lZ `_c_[ SlS_UQ7 ?e_a]\V^^lV
cQ[Y] b`_b_R_] `a_TaQ]]l RdUdc b_SVaiV^^_ hYbcl S `\Q^V `_R_h^lf
neeV[c_S5 S_c c_\m[_ `_c_[ SlS_UQ XUVbm ]_WVc Rlcm a_S^_ _UY^7

PXl[ Q1C;5<< ‑ `_WQ\dZ5 bQ]lZ `_`d\pa^lZ bVT_U^p baVUY V^Y6\ݷ
Slfݷ pXl[_S `a_TaQ]]Ya_SQ^Yp ‑ Yb`_\mXdVc R_\VV b\_W^lZ `_Uf_U5
_b^_SQ^^lZ ^Q cQ[ ^QXlSQV]lf ]_^QUQf 5 Q c_h^VV ‑ ^Q ]_^QUV RX7
3XQY]_UVZbcSYV `a_TaQ]]l ^Q Q1C;5<<’V b `_c_[Q]Y SS_UQ6SlS_UQ ]_W6
^_ `aY]Va^_ _`YbQcm cQ[C T\QS^Qp ed^[gYp5 SlhYb\ppbm5 `_a_WUQVc
S [QhVbcSV bS_VT_ X^QhV^Yp ]_^QUd5 [_c_aQp XQ[\ohQVc S bVRV Y^bcad[6
gYY5 [_TUQ hc_ _c[dUQ `a_hYcQcm Y [_TUQ hc_ [dUQ XQ`YbQcm7 >Q bQ6
]_] UV\V R\QT_UQap ݷV^YS_bcY\ݷ Sbݷ Sl`_\^V^YV `a_TaQ]]l Y Vbcm `_6
a_WUV^YV nc_Z ]_^QUl5 _^Q bca_Ycbp ed^[gYp]Y `a_TaQ]]l `_ ]VaV
Yb`_\mX_SQ^Yp7

; nc_]d ]_]V^cd d hYcQcV\p ^QSVa^p[Q S_X^Y[ S`_\^V XQ[_^^lZ S_`a_bC Q
hc_ cQ[_V5 b_RbcSV^^_ T_S_ap5 HݷQUQ^_[ݷ 1Sc_ad ncYf bca_[ _UY^ X^Q[_]lZ fQb6
[V\Ybc [Q[6c_ aQX 1`aYhݷ] UQS^_5 S bQ]_] ^QhQ\V ;9996f2 b[QXQ\5 hc_ Vb\Y _^
`aYUd]QVc5 [Q[ _Rkpb^pcm ^_SYh[Q]5 hc_ cQ[_V ]_^QUQ5 _^ dW c_h^_ `VaVSVa^ݷc

=@a_YX^_bYcbp DݷB[Y]ݷ U_ bVZ `_al ^QXSQ^Yp pXl[_S `a_TaQ]]Ya_SQ^Yp ]l
_Rlh^_ `YbQ\Y `_6adbb[Y5 ^_ XUVbm `aYUݷcbp _cbcd`Ycm _c ^QiVZ caQUYgYY ‑ b\_S_6
e_a]Q ݷB[Y]ݷ b]_caYcbp b\Yi[_] n[X_cYh^_5 Q U_S_\m^_ aQb`a_bcaQ^ݷ^^_V baVUY
adbb[_pXlh^lf `a_TaQ]]Ybc_S ^QY]V^_SQ^YV ݷBfV]Qݷ ‑ _c[a_SV^^_ WQaT_^^_V7
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]Ya7 BdUp `_ c_]d5 hc_ ]Ya b cVf `_a cQ[ Y ^V `VaVSVa^d\bp5 dU_S\VcS_aY6
cV\m^_T_ b`_b_RQ _Rkpb^Ycm5 hc_ cQ[_V ]_^QUQ5 ^V `_pSY\_bm7 9^cVaVb^_5 hc_
]_^QUQ Y]VVc bca_T_V ]QcV]QcYhVb[_V _`aVUV\V^YV5 YX [_c_a_T_ b_SVaiV^^_
^VS_X]_W^_ `_^pcm5 ^Q [_Z hݷac NC? ^dW^_ Y [Q[ Y] `_\mX_SQcmbp7

1Sc_a ncYf bca_[ ^Q `a_cpWV^YY apUQ \Vc ad[_S_UYc b`VgbV]Y^Qa_] QaQ6@ݷ
UYT]l `a_TaQ]]Ya_SQ^Yp5ݷ [dUQ U_bcQc_h^_ hQbc_ `aYf_Upc bcdUV^cl5 X^QojYV
FQb[V\m Y d]VojYV ^Q [ݷ^ `YbQcm7 ?U^_ SaV]p ^Q bV]Y^QaV VUSQ \Y ^V [QWUlZ
T_U _hVaVU^_Z n^cdXYQbc YX hYb\Q bcdUV^c_S UV\Q\ U_[\QU ^Q cV]d _hcݷ cQ[_V
]_^QUlݷD ^Y[Q[YV USQ U_[\QUQ YX `aY]Va^_ `_\dUoWY^l XQb\diQ^^lf ^V Rl\Y
`_f_WY UadT ^Q UadTQ5 Y5 hc_ S`_\^V VbcVbcSV^^_5 ^Y _UY^ YX ncYf U_[\QU_S ^V
`_[QXQ\ b`_b_RQ5 [Q[ WV Sb6ݷcQ[Y `aQSY\m^_ nc_c bcaQ^^lZ `aVU]Vc aQXkpb^pcm7

BQ] QSc_a `aVU`_hcݷc ^V RaQcmbp XQ XQUQhd5 [_c_aQp V]d ^V `_ bY\Q]5 Y
S_XUVaWYcbp _c `_`lc[Y _Rkpb^Ycm5 hc_ WV cQ[_V ]_^QUl S FQb[V\V Y [Q[ b
^Y]Y R_a_cmbp ‑ [Q[5 S`a_hV]5 Y _c aQbb[QXQ _ bQ]_] FQb[V\V7

3_XSaQjQpbm [ pXl[d BY5 `_`a_RdV] `_^pcm5 [Q[ WV Sb6ݷcQ[Y ^Q`Y6
bQcm ^Q [ݷ^ `a_TaQ]]d S hYbc_] ed^[gY_^Q\m^_] bcY\V7 5\p ^QhQ\Q
XQ]VcY]5 hc_ _`VaQgYY SS_UQ ^Q] ^V cQ[ dW Y ^dW^lC Sb5ݷ hc_ caVRd6
Vcbp U\p aQR_cl `a_TaQ]]l5 ]_W^_ 1`_ [aQZ^VZ ]VaV5 cV_aVcYhVb[Y ‑
Vb\Y bhYcQcm5 hc_ ]l U_\W^l aVQ\YX_SQcm ^V[YZ Q\T_aYc]5 c_ Vbcm
[_^bcad[cYS^_V `aV_RaQX_SQ^YV YX Sf_U^_Z Y^e_a]QgYY S Slf_U^do2
`VaVUQcm hVaVX QaTd]V^cl [_]Q^U^_Z bca_[Y7 B SlS_U_] Sbݷ ^Vb[_\m[_
b\_W^VV ‑ Vb\Y _c[QXQcmbp _c caQUYgY_^^lf _`VaQgYZ SlS_UQ5 c_ Sb5ݷ
hc_ b]_WVc bUV\Qcm _hYbcݷ ed^[gY_^Q\m^Qpݷ `a_TaQ]]Q ‑ nc_ SVa^dcm
_`VaQgY_^^_Z bYbcV]V hYb\_ _c 9 U_ ;>> ‑ f_a_i_ X^Q[_]lZ ^Q] [_U
XQSVaiV^Yp `a_gVbbQD _hVSYU^_5 nc_T_ ^Y[Q[ ^V ]_WVc Rlcm U_bcQc_h^_
U\p aVQ\YXQgYY SbVZ `_\^_cl S_X]_W^lf Q\T_aYc]_S7

=_W^_ `_ZcY `_ `dcY R_\miY^bcSQ ed^[gY_^Q\m^lf pXl[_S Y
bUV\Qcm Yb[\ohV^YV YX _RjVT_ `aQSY\QC aQXaViYcm Yb`_\mX_SQ^YV
[Q[Yf6^YRdUm 1[_^Vh^_5 ^V SbVf2 ed^[gYZ SS_UQ6SlS_UQ5 ^_ `aY nc_]
`_]^Ycm5 hc_ R_\miV ^Y[Q[YV ed^[gYY b `_R_h^l]Y neeV[cQ]Y Yb6
`_\mX_SQcm ^V\mXp7 6b\Y `aY nc_] ^V _TaQ^YhYSQcmbp c_\m[_ SlS_U_]5
c_ Vbcm aQXaViYcm Y _`VaQgYY SS_UQ5 c_ S cQ[_] SYUV ]_W^_ RdUVc `VaV6
`YbQcm S__RjV `aQ[cYhVb[Y \oRdo `a_TaQ]]d ^Q BYD aQXSV hc_ S ^V[_6
c_alf b\dhQpf5 dhYclSQp _cbdcbcSYV _`cY]YXQgYY _bcQc_h^_Z aV[da6
bYY5 `aYUݷcbp S_b`_\mX_SQcmbp [_^bcad[gYVZ RVb[_^Vh^_T_ gY[\Q Sa_UV
6?B1DD25 ^_ ncQ [_^bcad[gYp bQ]Q `_ bVRV hYbc_cl ed^[gY_^Q\m^_T_
bcY\p ^V ^QadiQVc ‑ S _c\YhYV5 dSl5 _c _`VaQgYZ SS_UQ6SlS_UQ7

3`a_hV]5 ^QiY] Y\\obcaQcYS^l] gV\p] \dhiV b__cSVcbcSdVc Uad6
T_Z `_Uf_UC ]_W^_ b^QRUYcm `a_TaQ]]d ^V[_c_a_Z ݷb^_S^_Z_ݷ ed^[gY6
VZ 1^V =19>25 [_c_aQp ^Q Sf_U S [QhVbcSV QaTd]V^c_S `_\dhYc [_]Q^U6
^do bca_[d `ap]_ S c_] SYUV5 S [_c_a_] _^Q `VaVUQ^Q ed^[gYY =19>5
Q S [QhVbcSV bS_VT_ X^QhV^Yp SVa^ݷc b`Yb_[ bca_[5 [_c_alV ^dW^_ Sl6
UQcm S bcQ^UQac^lZ SlS_UD XQ bQ] SlS_U RdUVc _cSVhQcm ed^[gYp =19>7
@_b[_\m[d `aYSlh^Qp ^Q] RYR\Y_cVh^Qp ed^[gYp =1<<?3 c_WV ^Y[Q[
^V ]_WVc bhYcQcmbp hYbc_Z5 b_XUQ^YV ^_S_T_ n\V]V^cQ b`Yb[Q \dhiV
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c_WV Sl^VbcY S _cUV\m^do ed^[gYo5 [_c_aQp f_cp Rl b^QadWY RdUVc
SlT\pUVcm `_f_WVZ ^Q hYbcdo7 @_\dhYcbp hc_6c_ Sa_UV b\VUdojVT_C
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8UVbm `aVU`_\QTQVcbp5 hc_ Sbp aVQ\YXQgYp c_T_ Q\T_aYc]Q5 aQUY [_c_6
a_T_ ]l `YiV] `a_TaQ]]d5 `_]VjV^Q S ed^[gYo =19>h6E>3 Y UadTYV
ed^[gYY5 SlXlSQV]lV YX ^V7ݷ 3 `a_TaQ]]V5 `_bca_V^^_Z cQ[Y] b`_b_6
R_]5 ed^[gYY =19> Y =;9D5= ]_Tdc 1[_^Vh^_5 `aY b_R\oUV^YY U_\W^_Z
Q[[daQc^_bcY2 _bcQcmbp VUY^bcSV^^l]Y5 TUV `aY]V^pocbp aQXadiQo6
jYV UVZbcSYp5 Q Sbp _bcQ\m^Qp `a_TaQ]]Q RdUVc `_\^_bcmo b__cSVcbcS_6
SQcm `aY^gY`Q] hYbc_T_ ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp7 ;_^Vh6
^_5 \oRdo `a_TaQ]]d ]l cQ[ ^V `VaV`YiV]C ^Q] ^V dUQbcbp _e_a]Ycm S
cQ[_] SYUV ^Y Y^cVaQ[cYS^do `a_TaQ]]d5 ^Y `a_TaQ]]d5 aQR_cQojdo
b eQZ\Q]Y5 ^Y bVcVS_Z bVaSVa Y\Y [\YV^c7 >_ Vb\Y XQUQhQ `aVU`_\QTQVc
`aV_RaQX_SQ^YV _U^_Z Y^e_a]QgYY S UadTdo5 c_ S cQ[_] SYUV `_\dhYc6
bp ^Q`YbQcm \oR_V `aV_RaQX_SQ^YV5 Vb\Y c_\m[_ _^_ Q\T_aYc]YhVb[Y
aQXaViY]_7

B\VUdVc _c]VcYcm5 hc_ b e_a]Q\m^_Z c_h[Y XaV^Yp \oRQp `a_TaQ]]Q `a_6
YXS_UYc `aV_RaQX_SQ^YV _U^_Z Y^e_a]QgYY S UadTdo Y R_\miV ^YhVT_ ^V UV6
\QVc7 3bVS_X]_W^lV d`aQS\pojYV S_XUVZbcSYp Sa_UV f_a_i_ X^Q[_]lf ^Q] bY6



<; @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

bcV]^lf SlX_S_S S`_\^V ]_W^_ aQbb]QcaYSQcm [Q[ hQbcm Slf_U^_T_ 1aVXd\m6
cYadojVT_2 b\_SQ5 `aYUd]QS b__cSVcbcSdojdo bYbcV]d [_UYa_SQ^YpD \oRlV
S^Vi^YV b_RlcYp c_h^_ cQ[ WV ]_W^_ bhYcQcm hQbcmo Sf_U^_T_ b\_SQ7 6UY^6
bcSV^^_V5 hc_ ^V dUQݷcbp ݷXQT^Qcmݷ S ]_UV\m cV_aYY Q\T_aYc]_S ‑ nc_ Sl`_\6
^V^YV b dhݷc_] cVhV^Yp SaV]V^YD b_RbcSV^^_ T_S_ap5 cVhV^YV] SaV]V^Y ]_W^_
Rl\_ Rl `aV^VRaVhm5 Vb\Y Rl _[adWV^YV5 S [_c_a_] Sl`_\^pVcbp `a_TaQ]]Q5
^V _R\QUQ\_ b`_b_R^_bcmo5 S_6`VaSlf5 YX]V^pcmbp b cVhV^YV] SaV]V^Y bQ]_ `_
bVRV 1^Q`aY]Va5 `_U UVZbcSYV] `_\mX_SQcV\p5 UadTYf `a_TaQ]]5 [Q[Yf6c_ eYXY6
hVb[Yf `a_gVbb_S Y c7 `725 Y5 S_6Sc_alf5 aVQTYa_SQcm ^Q UVZbcSYp `a_TaQ]]l7

6b\Y `_`lcQcmbp be_a]d\Ya_SQcm `a_Ybf_UpjVV S cVa]Y^Qf caQUYgY_^^_Z
cV_aYY Q\T_aYc]_S5 d ^Qb `_\dhYcbp5 hc_ ^Q ]_]V^c bcQacQ `a_TaQ]]l S _RjV]
b\dhQV bdjVbcSdVc ^V Sbݷ Sf_U^_V b\_S_5 Q c_\m[_ [Q[Qp6c_ VT_ hQbcm 1b[_\m[_6c_
`VaSlf bY]S_\_S5 S_X]_W^_5 UQWV ^Y _U^_T_25 _bcQ\m^do WV hQbcm TV^VaYadVc
^V[YZ S^Vi^YZ `_ _c^_iV^Yo [ Q\T_aYc]d a^lZݷhݷ pjY[ݷ 1c7 V7 ^Vhc_ cQ[_V5
S^dcaV^^VV dbca_ZbcS_ hVT_ ^V ]_WVc Rlcm YXdhV^_25 `aYhݷ] nc_c hݷa^lZ pjY[
bQ] `_ bVRV ^V _RpXQ^ Rlcm Yb`_\^YcV\V] [Q[_T_6\YR_ Q\T_aYc]Q5 _^ S`_\^V
]_WVc Rlcm5 S hQbc^_bcY5 ^VUVcVa]Y^Ya_SQ^^l]5 Q T\QS^_V ‑ _^ aQR_cQVc b
cVhV^YV] SaV]V^Y S c_]5 ^Q`aY]Va5 b]lb\V5 hc_ _hVaVU^do `_agYo Sf_U^_T_
b\_SQ _^ ]_WVc XQWQcmݷ Y U_\T_ ^V _cUQSQcm7ݷ >_ bQ]_V5 `_WQ\dZ5 XQ^pc^_V
bS_ZbcS_ ^QiVT_ Ybc_h^Y[Q Sf_U^_T_ b\_SQ b_bc_Yc S c_]5 hc_ S_c nc_ S_c U_\6ݷ
T_ݷ ]_WVc XQSYbVcm _c b_RbcSV^^lf UVZbcSYZ ^QiVT_ Q\T_aYc]QC S `a_bcVZiV]
b\dhQV ^Q] ]_Tdc ^V _cUQSQcm _hVaVU^do `_agYo Sf_U^_T_ b\_SQ U_ cVf `_a5 `_6
[Q ]l bQ]Y ^V bTV^VaYadV] _`aVUV\ݷ^^lZ eaQT]V^c b\_SQ Slf_U^_T_7 9]V^^_
nc_c Qb`V[c _c\YhQVc cV WV Y^cVaQ[cYS^lV `a_TaQ]]l _c Q\T_aYc]_S S [\Qb6
bYhVb[_] b]lb\V Y ^V `_XS_\pVc 1_`pcm6cQ[Y S _RjV] b\dhQV2 `aV^VRaVTQcm
cVhV^YV] SaV]V^Y `aY aQbb]_caV^YY Sl`_\^V^Yp `a_TaQ]]7 =VWUd `a_hY]5
YX6XQ hdSbcSYcV\m^_bcY baVUl [ UVZbcSYp] ^QiVZ `a_TaQ]]l ]_WVc `_\dhYcm6
bp X^Q[_]lZ ^Q] cd`Y[ C Vb\Y ^QiQ `a_TaQ]]Q RdUVc WUQcm _hVaVU^_Z `_agYY
Sf_U^_T_ b\_SQ5 Q Vݷ _[adWV^YV _[QWVcbp dbca_V^_ cQ[5 hc_ U\p TV^VaQgYY nc_Z
`_agYY V]d RdUVc ^dW^_ `_\dhYcm hc_6c_ _c ^QiVZ `a_TaQ]]l5 c_ bYbcV]Q a_6`ݷ
TaQ]]Q4_[adWV^YVݷ R\QT_`_\dh^_ XQSYb^VcD cV_aYp Q\T_aYc]_S cQ[Yf SVjVZ ^V
`aVU`_\QTQVc7

B\VUdojQp `QaQUYT]Q YX hYb\Q _b^_S^lf5 _Rlh^_ d`_]Y^QV]lf S
\YcVaQcda^lf Ybc_h^Y[Qf `aY `_`lc[V `VaVhYb\Ycm `QaQUYT]l ‑ nc_
cQ[ ^QXlSQV]_V \_TYhVb[_V `a_TaQ]]Ya_SQ^YV 7 @a_TaQ]]Q XUVbm
e_a]d\YadVcbp S SYUV ^QR_aQ \_TYhVb[Yf `aQSY\5 _`YblSQojYf ^V[do
`aVU]Vc^do _R\Qbcm5 Q Yb`_\^V^YV `a_TaQ]]l b_bc_Yc S `_`lc[V U_6
[QXQcm dcSVaWUV^YV 1Y\Y5 Vb\Y dW b_SbV] c_h^_5 S `_`lc[V `_U_RaQcm
[_^ca`aY]Val [ _caYgQ^Yo dcSVaWUV^Yp27

>QYR_\VV YXSVbc^l] pXl[_] \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp ]_W^_
bhYcQcm pXl[ @a_\_TD ^QU_ `aYX^Qcm5 hc_ Vb\Y _ @a_\_TV SbV5 [c_ Y]VVc
_c^_iV^YV [ `a_TaQ]]Ya_SQ^Yo5 f_cp Rl b\liQ\Y5 c_ _ bdjVbcS_SQ6
^YY UadTYf \_TYhVb[Yf pXl[_S R_\miY^bcS_ `a_TaQ]]Ybc_S5 bdUp `_
SbV]d5 UQWV ^V `_U_XaVSQVc7 3`a_hV]5 `aY R\YX[_] X^Q[_]bcSV b ncY]
pXl[_] 1[_c_a_V d ^Qb S`VaVUY2 ]_W^_ b dUYS\V^YV] _R^QadWYcm5 hc_
_bcQc[Y VT_ ݷTYh^_bcY_\ݷ [dUQ6c_ Yb`QaY\Ybm5 Q `a_\_T6aViQcV\m ‑
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`a_TaQ]]^lZ ]VfQ^YX]5 UV\QojYZ SlS_Ul ^Q _b^_SV XQUQ^^lf eQ[6
c_S Y `aQSY\ ‑ S^VXQ`^_ `aVSaQcY\bp S ]QiY^[d U\p cd`_T_ 1Y\Y5
S_X]_W^_5 b_SbV] UQWV Y ^V cd`_T_2 `VaVR_aQ SQaYQ^c_S7 5V\_ cdc5 [Q[
S_UYcbp5 S ^VU_bcQc_h^_] d]V^YY Ud]Qcm `_6aQX^_]d _R _U^_] Y c_]
WV pS\V^YY ‑ \oUp]5 `aYSl[iY] [ Y]`VaQcYS^l] `a_TaQ]]Q]5 `_6
`a_bcd \VThV Ud]Qcm _ Sl`_\^V^YY `a_TaQ]]l ^Q @a_\_TV S cVa]Y^Qf
`_b\VU_SQcV\m^_bcY UVZbcSYZ5 Sl`_\^pV]lf aViQcV\V]7 3`a_hV]5 UQ6
WV S a_\Y ]QiY^[Y U\p `VaVR_aQ @a_\_T5 ^Vb_]^V^^_5 bc_Yc SaV]V^Y5
`_caQhV^^_T_ ^Q VT_ YXdhV^YVC [_TUQ ^Q `aQ[cY[V SbcaVhQVcbp XQUQhQ5
bSpXQ^^Qp b `VaVR_a_] SQaYQ^c_S5 \dhiV SbVT_ b ^VZ b`aQS\pocbp 1`aY6
c_] ^VXQSYbY]_ _c c_T_5 [Q[_Z `aY]V^pVcbp pXl[ `a_TaQ]]Ya_SQ^Yp2
`a_TaQ]]Ybcl5 Y]VojYV f_cp Rl ^VR_\mi_Z _`lc aQR_cl b @a_\_T_]7

6b\Y ed^[gY_^Q\m^l] `a_TaQ]]Ya_SQ^YV] ]l ]_WV] `aY WV\Q6
^YY XQ^Y]Qcmbp ^Q pXl[Qf5 ^V `aVU^QX^QhV^^lf U\p nc_T_ ‑ f_cp Rl
^Q c_] WV BY ‑ c_ b \_TYhVb[Y] `a_TaQ]]Ya_SQ^YV] nc_c ^_]Va ^V
`a_f_UYc5 `_b[_\m[d U\p Sl`_\^V^Yp \_TYhVb[Yf `a_TaQ]] ^V_Rf_UY]
aViQcV\m5 dbca_ZbcS_ [_c_a_T_ b\Yi[_] b\_W^_5 hc_Rl `a_bc_ SXpcm
Y aVQ\YX_SQcm VT_7 =_W^_ b[QXQcm5 hc_ S _b^_SV ed^[gY_^Q\m^_T_ `a_6
TaQ]]Ya_SQ^Yp \VWYc _c[QX _c Yb`_\mX_SQ^Yp hQbcY S_X]_W^_bcVZ
pXl[Q5 c_TUQ [Q[ \_TYhVb[_V `a_TaQ]]Ya_SQ^YV5 ^Q`a_cYS5 caVRdVc Y^6
bcad]V^c_S5 [_c_alf S R_\miY^bcSV pXl[_S ^V `aVUdb]_caV^_7 AQbbdW6
UQp _ ed^[gY_^Q\m^_] `a_TaQ]]Ya_SQ^YY5 ]l b]_T\Y b_bcQSYcm _ [ݷ^
`VaS_V S`VhQc\V^YV5 `_\mXdpbm U\p nc_T_ c_\m[_ aQbb]_caV^^l]Y aQ^VV
pXl[Q]Y7 B \_TYhVb[Y] `a_TaQ]]Ya_SQ^YV] cQ[ ^V `_\dhYcbp5 `_nc_]d
`aYSVUݷ] ^VR_\mi_Z eaQT]V^c `a_TaQ]]l ^Q @a_\_TV7

EQ[cl S `a_\_T6`a_TaQ]]Qf 1Y S__RjV \_TYhVb[_] `a_TaQ]]Ya_6
SQ^YY2 SlT\pUpc `aY]Va^_ cQ[C

@1B5>D1=1BI5 1>>27
@1B5>D1=1BI5 :?8>27
@1B5>D175?B755 :?8>27
=1<5175?B7527
=1<51:?8>27
65=1<51=1BI27
65=1<511>>27

8UVbm ]l b__RjY\Y `a_\_T6aViQcV\o5 hc_ 5W_aUW Y 5W_^ ‑ ]dWhY6
^l5 =naY Y N^^ ‑ WV^jY^l5 `aY nc_] =naY `aYf_UYcbp a_UYcV\V]
N^^ Y 5W_^d5 Q 5W_aUW `aYf_UYcbp a_UYcV\V] 5W_^d 1[c_ Sc_a_Z
a_UYcV\m N^^ ‑ ^V dc_h^pVcbp27 >Q _b^_SV nc_T_ ]_W^_ be_a]d\Y6
a_SQcm aViQcV\o `a_bcVZiYV S_`a_bl Sa_UV _c]ݷ pS\pVcbp a_UYcV6
\p]Y N^^ݷ 1@1B5>D1a5 1>>22 Y\Y VaVhYb\Y`ݷ 1YXSVbc^lf cVRV2 ]dW6
hY^ݷ 1=1<51a225 ^_5 [_^Vh^_5 bdcm \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp ^V S
nc_]7 ;a_]V eQ[c_S5 S `a_TaQ]]V ]_Tdc cQ[WV `aYbdcbcS_SQcm `aQSY6
\Q SlS_UQC
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61D85B1a5 b2 C6 @1B5>D1a5 b25 =1<51a27
=?D85B1a5 b2 C6 @1B5>D1a5 b25 65=1<51a27
2B?D85B1a5 b2 C6 @1B5>D1]5 a25 @1B5>D1]5 b25 =1<51a27

CV`Vam ]_W^_ `_`a_bYcm aViQcV\m ^QZcY RaQcQ N^^ 12B?D85B1K5
1>>22D aViQcV\m _cSVcYc5 hc_ cQ[_Sl] pS\pVcbp 5W_^5 `_b[_\m[d ]_W6
^_ `_U_RaQcm cQ[YV X^QhV^Yp `VaV]V^^lf5 hc_ SbV db\_SYp S `aQS_Z hQ6
bcY b__cSVcbcSdojVT_ `aQSY\Q _[QWdcbp Sl`_\^V^l 1aF:?8>5 bF1>>5
]F=1BI27 ?c]VcY]5 hc_ XQUQ^^lV S `a_TaQ]]V _c^_iV^Yp ]VWUd _Rk6
V[cQ]Y ‑ ^VSQW^_5 XQUQ^l \Y _^Y S SYUV eQ[c_S Y\Y `aQSY\ ‑ ^QXlSQ6
oc `aVUY[QcQ]Y D S ^QiV] `aY]VaV eYTdaYadoc iVbcm `aVUY[Qc_SC
@1B5>D5 =1<55 65=1<55 61D85B5 =?D85B Y 2B?D85B7

5_RQSYS S `a_TaQ]]d eQ[cl5 [QbQojYVbp S_XaQbcQ Y UadTYf Q^[Vc6
^lf UQ^^lf aQbb]QcaYSQV]lf \oUVZ5 ]l b]_WV] XQbcQSYcm aViQcV\m
b`aQS\pcmbp b R_\VV b\_W^l]Y XQ`a_bQ]Y Sa_UV QZUY^ݷ ^Q] ]dWhY6
^d5 d [_c_a_T_ Vbcm ]\QUiYZ RaQc Y bcQaiQp bVbcaQ5 Q bQ] _^ `aY nc_]
S\QUVVc eaQ^gdXb[Y] pXl[_]5 `_ _RaQX_SQ^Yo fY]Y[5 ^_ aQR_cQVc `a_6
TaQ]]Ybc_]7ݷ B `_]_jmo `aQSY\ SlS_UQ ]_W^_ RdUVc _`YbQcm ^_SlV
`aVUY[Qcl5 ^Q`aY]Va5 U\p `_Yb[Q R\YX[Yf a_UbcSV^^Y[_S S XQUQ^^_Z
S_XaQbc^_Z Tad``V Y c7 `7

6b\Y S_b`aY^Y]Qcm `a_\_T6`a_TaQ]]d `aQSY\m^_5 c_ Vbcm S `QaQ6
UYT]V \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp5 ]_WVc S_X^Y[^dcm _jdjV^YV
1XQ]VcY]5 _hV^m `_\VX^_V5 aQUY ^VT_ Sbݷ Y UV\QVcbp25 hc_ ]l XQUQݷ]
bS_ZbcSQ ^dW^_T_ ^Q] aViV^Yp5 Q aViQcV\m _Q[6c]ݷ cQ]ݷ ^Qf_UYc `_U6
f_UpjYZ _RkV[c5 Y ^Q] `aY nc_] b_SVaiV^^_ Sbݷ aQS^_5 [Q[ Y]V^^_
_^ nc_ UV\QVc7 CQ[do c_h[d XaV^Yp ^Q Y]VojYZbp Y^bcad]V^c5 [_TUQ
]l XQUQݷ] 1UV[\QaYadV]25 hc_ f_cY] `_\dhYcm5 ^_ ^V _Rkpb^pV]5 [Q[5
^QXlSQoc UV[\QaQcYS^l] `a_TaQ]]Ya_SQ^YV] 7

5V[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV ^V SbVTUQ bSpXQ^_ b \_TYhVb[Y]7 3 ^Q6
iVZ [^YTV ]l ^V aQbb]QcaYSQ\Y bYbcV]l d`aQS\V^Yp RQXQ]Y UQ^^lf5 `_b[_\m6
[d ^VS_X]_W^_ _Rkpcm ^V_Rkpc^_VD ^_ U\p hYcQcV\VZ5 `_^Y]QojYf5 _ hݷ] YUݷc
aVhm5 _c]VcY]5 hc_ pXl[Y XQ`a_b_S [ BD255 S c_] hYb\V ^VRVXlXSVbc^lZ \ZU5
[Q[ aQX pS\pocbp UV[\QaQcYS^l]Y5 `aY nc_] c_c WV \ZU ^Y[_Y] _RaQX_] ^V
_c^_bYcbp [ pXl[Q] \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp7

;_\m b[_a_ aVhm XQi\Q _ RQXQf UQ^^lf5 bc_Yc XQ]VcYcm5 hc_ `aVUY[Qc ‑ nc_5
b_RbcSV^^_5 c_ WV bQ]_V5 hc_ S cV_aYY RQX UQ^^lf ^QXlSQoc _c^_iV^YV] 1Q^T\7
B5<1D9?>25 Q ^Q `aQ[cY[V ‑ `_`a_bcd cQR\YgVZD Q^Q\_TYh^l] _RaQX_] _U^d Y cd
WV bdj^_bcm _`YblSQoc cVa]Y^l 5ݷeQ[cݷ ݷacVW_]ݷ Y bca_[Qݷ cQR\Ygl7ݷ 3Vbm
^QR_a Y]VojYfbp S `a_\_T6`a_TaQ]]V eQ[c_S cQ[ Y ^QXlSQoc RQX_Z UQ^^lf5
Y R_\miV c_T_5 @a_\_T `_XS_\pVc S_ SaV]p aQR_cl `a_TaQ]]l U_RQS\pcm S ^Vݷ
^_SlV eQ[cl Y YXl]Qcm Y]VojYVbp5 c_ Vbcm RQXd UQ^^lf ]_W^_ UY^Q]YhVb[Y
YX]V^pcm 1b `aQSY\Q]Y cQ[ `_bcd`Qcm ^V\mXp27

9UVp `aY]V^V^Yp \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp U\p aQR_cl b RQXQ]Y UQ^6
^lf S__RjV SlT\pUYc _hV^m VbcVbcSV^^_Z5 ^_5 [ b_WQ\V^Yo5 \ZU \db`Vݷ `Va6
Sl]5ݷ XQ^pS ^Yid p[_Rl ݷ_bcQ^UQac^_Tݷ pXl[Q XQ`a_b_S7 3 9^cVa^VcV ]_W^_
^QZcY U_S_\m^_ ]^_T_ `a_V[c_S5 `aY]V^pojYf \_TYhVb[_V `a_TaQ]]Ya_SQ^YV
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S _R\QbcY d`aQS\V^Yp RQXQ]Y UQ^^lf5 hQbcm YX ncYf `a_V[c_S _b^_SQ^Q ^Q @a_6
\_TV5 hQbcm ‑ ^Q bca_T_ \_TYhVb[_] pXl[V 5nZcQ\_T 1M1D1<?725 ^_ hc_Rl ncY
`a_V[cl _R^QadWYcm5 ^dW^_ c_h^_ X^Qcm5 hc_ Y]V^^_ Sl f_cYcV ^QZcY7

3 @a_\_TV U_`db[Qocbp `aVUY[Qcl5 SlhYb\V^YV [_c_alf Y]VVc `_6
R_h^lZ neeV[c 7 3bca_V^^lV `aVUY[Qcl cQ[_T_ a_UQ `aY]V^pocbp
U\p SS_UQ6SlS_UQ5 U\p UY^Q]YhVb[_T_ U_RQS\V^Yp Y dUQ\V^Yp eQ[c_S5
Q Vjݷ ‑ U\p pS^_T_ d`aQS\V^Yp `a_gVbb_] SlhYb\V^YZD Sbݷ nc_ _c^oUm
^V b`_b_RbcSdVc ]li\V^Yo S cVa]Y^Qf \_TYhVb[_Z `QaQUYT]l7 ;Q[ ]l
dSYUY] `_XWV S T\QSV5 `_bSpjݷ^^_Z @a_\_Td5 `_R_h^l]Y neeV[cQ]Y
UV\_ ^V _TaQ^YhYSQVcbp5 \_TYhVb[do bV]Q^cY[d dRYSQVc cQ[Qp RVX_RYU6
^Qp Sa_UV Rl SVjm5 [Q[ QaYe]VcY[Q5 `\ob [ c_]d ^V_WYUQ^^_ V\_6^ݷ
TYh^l]ݷ _[QXlSQVcbp `a_bc_V _caYgQ^YV5 Y cQ[ UQ\VV7 CQ[ Y\Y Y^Q6
hV5 `aYbcd`Qp [ `a_TaQ]]Ya_SQ^Yo ^Q @a_\_TV5 b\VUdVc Rlcm T_c_Sl]
[ c_]d5 hc_ _U^Y] YX _b^_S^lf Y^bcad]V^c_S `_bca_V^Yp `a_TaQ]]l
_[QXlSQVcbp f_a_i_ dWV X^Q[_]Qp ^Q] aV[dabYp5 Q `VaV]V^^lV S @a_6
\_TV b\dWQc Yb[\ohYcV\m^_ U\p _R_X^QhV^Yp ^VYXSVbc^lf SV\YhY^ S
`aQSY\Qf5 _^Y SbVTUQ \_[Q\m^l S _cUV\m^_] `aVU\_WV^YY `a_TaQ]]lD
Q^Q\_TQ `aYbSQYSQ^Yo S @a_\_TV ^Vc 1f_cp Rl\_ Rl _iYR[_Z XQpSYcm5
hc_ `VaV]V^^Qp ^V ]_WVc ]V^pcmbp b_ SaV]V^V]5 ^_ c_5 [Q[ `VaV]V^6
^lV S @a_\_TV ]V^poc bS_ݷ X^QhV^YV5 ^YhVT_ _RjVT_ b Y]`VaQcYS^l]
`_Uf_U_] ^V Y]VVc27

@aY aQR_cV ^Q @a_\_TV ]l S apUV b\dhQVS Sbݷ WV Sl^dWUV^l Ud6
]Qcm S cVa]Y^Qf `_b\VU_SQcV\m^_bcY UVZbcSYZ5 Sl`_\^pV]lf aViQcV6
\V] 1cQ[ ^QXlSQV]_Z `a_gVUda^_Z bV]Q^cY[Y2D ^V[_c_alV UadTYV
pXl[Y \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp5 S c_] hYb\V d`_]Y^QSiYZbp Sl6
iV 5nZcQ\_T5 nc_T_ ^VU_bcQc[Q \YiV^l Y Y]Voc bV]Q^cY[d5 `_\^_bcmo
_cSVhQojdo `aQSY\Q] ]QcV]QcYhVb[_Z \_TY[Y7

>Qi _RX_a ݷR_\miYfݷ `QaQUYT] _bcQ\bp Rl ^V`_\^l] RVX
_RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp 1Y\Y5 U\p
[aQc[_bcY5 ??@25 [_c_a_V5 `_WQ\dZ5 ]_W^_ ^QXSQcm bQ]_Z `_`d\pa6
^_Z `QaQUYT]_Z S ]YaV5 Vb\Y bhYcQcm `_ d`_]Y^Q^Yp] ‑ S \YcVaQcdaV5
S 9^cVa^VcV5 `a_bc_ S aQXT_S_aQfD [_^Vh^_5 Y]`VaQcYS^l] `a_TaQ]6
]Ya_SQ^YV] \oUY `_6`aVW^V]d `_\mXdocbp hQjV5 Y nc_ SapU \Y
YX]V^Ycbp5 ^_ ^V SbV5 [c_ `YiVc Y]`VaQcYS^lV `a_TaQ]]l5 `_]^pc
bQ] cVa]Y^ Y]`VaQcYS^_Vݷ `a_TaQ]]Ya_SQ^YV5ݷ c_TUQ [Q[ [QWUlZ5
[_]d `aYi\_ S T_\_Sd S_b`_\mX_SQcmbp [\QbbQ]Y Y _RkV[cQ]Y5 T_aU_
XQpS\pVc5 hc_ XQ^Y]QVcbp ??@7 @aY nc_] ^Q S_`a_b5 hc�_ WV cQ[_V5
b_RbcSV^^_ T_S_ap5 nc_ SQiV ??@5 _Rlh^_ ]_W^_ db\liQcm `a_YX6
^_bY]lV b ^VS__RaQXY]l] da_S^V] `Qe_bQ b\_SQ 5ݷY^[Q`bd\pgYpݷ
5ݷQb\VU_SQ^YV^ݷ 5ݷ[Y]_aeYX\_`ݷ ^_ _Rkpb^pcm ncY b\_SQ \oUY _Rlh^_
_c[QXlSQocbp7 @_`a_RdV] aQX_RaQcmbp5 hc_ XUVbm [ hV]d7

@_bc_p^^_ aQbcdjYV aQX]Val `a_TaQ]] SbVTUQ XQbcQS\p\Y `a_TaQ]6
]Ybc_S Yb[Qcm `dcY U\p R_amRl b_ b\_W^_bcmo7 @VaSl] iQT_] S nc_Z
R_amRV bcQ\Q f_a_i_ YXSVbc^Qp ^Q] aQXUV\m^Qp caQ^b\pgYp ]_Ud\VZD
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Y]V^Q5 b[alclV S _cUV\m^lf ]_Ud\pf5 `_XS_\poc ^YhVT_ _ ^Yf ^V X^Qcm
`aY aQR_cV ^QU UadTY]Y ]_Ud\p]Y5 hc_ aVX[_ b^YWQVc _RjVV [_\Y6
hVbcS_ Y^e_a]QgYY5 [_c_ado `a_TaQ]]Ybc S [QWUlZ ]_]V^c SaV]V6
^Y Sl^dWUV^ `aY^Y]Qcm S_ S^Y]Q^YV7 Nc_c `a_bc_Z eQ[c `_[QXl6
SQVc ^Q]5 hc_ ^Qbc_pjY] `aVU]Vc_] R_amRl XUVbm _[QXlSQVcbp UQWV
^V bc_\m[_ b\_W^_bcm `a_TaQ]] [Q[ Yf b_RbcSV^^_V bS_ZbcS_5 b[_\m[_
b\_W^_bcm Yf S_b`aYpcYp hV\_SV[_] ‑ dWV [Q[ bS_ZbcS_ hV\_SVhVb[_6
T_ ]li\V^Yp7

B_[alcYV UVcQ\VZ aVQ\YXQgYY c_Z Y\Y Y^_Z `_UbYbcV]l `a_TaQ]6
]l _c UadTYf Vݷ `_UbYbcV] ‑ nc_ Y Vbcm5 b_RbcSV^^_ T_S_ap5 Y^[Q`bd6
\pgYp 7 @aY]VaQ]Y Y^[Q`bd\pgYY ]_Tdc b\dWYcm \_[Q\m^lV `VaV]V^6
^lV S `_U`a_TaQ]]Qf5 Q cQ[WV Y]V^Q 1`_U`a_TaQ]]5 cY`_S5 T\_RQ\m6
^lf `VaV]V^^lf25 SYUY]lV c_\m[_ S^dcaY ]_Ud\VZ5 TUV _^Y SSVUV^l5 Y
^VU_bcd`^lV YX UadTYf ]_Ud\VZ7

?hVSYU^_5 hc_ Y^[Q`bd\pgYp RlSQVc ^V c_\m[_ S _RkV[c^_6_aYV^cY6
a_SQ^^_] `a_TaQ]]Ya_SQ^YYC ]l SbcaVhQ\Y Vݷ Y S @Qb[Q\V5 Y S BY5 Y
UQWV `aY aQR_cV ^Q pXl[V QbbV]R\VaQ7 B UadT_Z bc_a_^l5 ]_W^_ b[Q6
XQcm5 hc_ _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV SlS_UYc Y^6
[Q`bd\pgYo ^Q [QhVbcSV^^_ ^_SlZ da_SV^m7 ?b]lb\YSQp bS_o `a_TaQ]6
]d S b__cSVcbcSYY b _RkV[c^_6_aYV^cYa_SQ^^_Z `QaQUYT]_Z5 ]l `aVW6
UV SbVT_ `aVUbcQS\pV] UQ^^lV S SYUV ^V[_c_alf _RkV[c_S ‑ a^lfݷhݷ
pjY[_S7ݷ 3^dcaV^^VV dbca_ZbcS_ _RkV[cQ YXS^V ^VU_bcd`^_5 Q S ap6
UV b\dhQVS ]_WVc Rlcm `a_bc_ ^VYXSVbc^_ ‑ ^Q`aY]Va5 Vb\Y UQ^^lZ
_RkV[c aVQ\YX_SQ^ UadTY] `a_TaQ]]Ybc_]7 3b5ݷ hc_ ]_W^_ bUV\Qcm b
_RkV[c_] ‑ nc_ `_b\Qcm V]d b__RjV^YV Y `_\dhYcm _cSVc7 CQ[5 _`VaQ6
gYp ݷ3+2ݷ S cVa]Y^Qf _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp
SlT\pUYc [Q[ l[ݷ `_bl\QV] US_Z[V b__RjV^YV ‑`aYRQSm [ bVRV ca_Z6
[d‑5 Q _^Q _cSVhQVc ^Q]5 hc_ `_\dhY\_bm 7ݷ5 3`_\^V S_X]_W^_5 hc_5
`_\dhYS b__RjV^YV5 _RkV[c `a_YXSVUݷc [Q[YV6c_ UVZbcSYp5 b]V^Yc bS_ݷ
S^dcaV^^VV b_bc_p^YV Y\Y `_i\ݷc b__RjV^YV UadT_]d _RkV[cd5 ^_ Sbݷ
nc_ _bcQݷcbp ^Q VT_ db]_caV^YVD `_bl\Qp _RkV[cd b__RjV^YV5 ]l ^V
U_\W^l UV\Qcm ^Y[Q[Yf `aVU`_\_WV^YZ _ c_]5 [Q[ Y]V^^_ dbca_V^Q
1aVQ\YX_SQ^Q2 aVQ[gYp _RkV[cQ ^Q UQ^^_V b__RjV^YV7

>VU_bcd`^_bcm UVcQ\VZ aVQ\YXQgYY _RkV[cQ XQ `aVUV\Q]Y VT_ _`Y6
bQ^Yp [Q[ aQX Y _Rkpb^pVc5 `_hV]d Y^[Q`bd\pgYo bc_\m ^Qbc_ZhYS_
^QXlSQoc _U^Y] YX fݷcaݷ [Yc_Sݷ ??@7 ;_^Vh^_5 Y^[Q`bd\pgYp Vbcm
^V c_\m[_ S pXl[Qf5 `_UUVaWYSQojYf ??@5 ^_ Vb\Y S UadTYf pXl[Qf
_b^_S^_Z VUY^YgVZ Y^[Q`bd\pgYY _Rlh^_ pS\pVcbp ]_Ud\m5 c_ S ??@
]l Yb`_\mXdV] Y^[Q`bd\pgYo ^Q da_S^V _cUV\m^lf _RkV[c_S5 hc_ S ap6
UV b\dhQVS `_XS_\pVc aVX[_ b^YXYcm _Rjdo SYUY]do b\_W^_bcm bQ]Yf
]_Ud\VZ7

?RkV[cl5 S^dcaV^^VV dbca_ZbcS_ [_c_alf _UY^Q[_S_5 _RaQXdoc
[\Qbbl 7 3 `aQT]QcYhVb[_] b]lb\V [\Qbb ‑ nc_ _`YbQ^YV S^dcaV^^VT_
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dbca_ZbcSQ _RkV[cQD `aY b_XUQ^YY ^_S_T_ _RkV[cQ d[QXlSQVcbp5 [ [Q[_6
]d [\Qbbd _^ `aY^QU\VWYc 1_RkV[c_] [Q[_T_ [\QbbQ _^ RdUVc27 9]Vp
_`YbQ^YV [\QbbQ5 ]_W^_ b_XUQcm `a_YXS_\m^_V [_\YhVbcS_> _RkV[c_S
nc_T_ [\QbbQ7 2_\VV c_T_5 ]_W^_ SXpcm Y]VojYZbp [\Qbb Y ^Q VT_ _b^_6
SV b_XUQcm ^_SlZ [\Qbb5 S h6[ݷc_ `_f_WYZ ^Q bcQalZ Y `a_pS\pojYZ
VT_ bS_ZbcSQ5 ^_ `aY nc_] Sb6ݷcQ[Y _c\YhQojYZbp _c ^VT_5 [Q[ `aQSY\_5
S bc_a_^d db\_W^V^Yp 1f_cp Y ^V SbVTUQ27 NcQ S_X]_W^_bcm ^QXlSQVcbp
^Qb\VU_SQ^YV] 7

HQbc_ RlSQVc cQ[5 hc_ ^Vb[_\m[_ aQX\Yh^lf [\Qbb_S b`_b_R^l _R6
aQRQclSQcm ^V[_c_alZ _RjYZ U\p ^Yf SbVf ^QR_a b__RjV^YZ7 3 cQ[_]
b\dhQV T_S_apc5 hc_ ncY [\Qbbl `_UUVaWYSQoc _RjYZ Y^cVaeVZbD S_
]^_TYf _RkV[c^_6_aYV^cYa_SQ^^lf pXl[Qf `a_TaQ]]Ya_SQ^Yp Y^cVa6
eVZbl _`YblSQocbp S SYUV [\Qbb_S b`VgYQ\m^_T_ SYUQ7

?bcQݷcbp `_b\VU^YZ YX fݷcaݷ [Yc_Sݷ ‑ `_\Y]_aeYX] 7 Bca_T_ T_6
S_ap5 `_\Y]_aeYX] c_WV ^Y[_Y] _RaQX_] ^V ^_S_bcmC nc_ b`_b_R^_bcm
_UY^Q[_Slf [_^bcad[gYZ pXl[Q 1hQjV SbVT_ SlaQWV^YZ5 f_cp Y ^V _Rp6
XQcV\m^_2 _R_X^QhQcm aQX\Yh^lV UVZbcSYp S XQSYbY]_bcY _c cY`_S XQ6
UVZbcS_SQ^^lf `VaV]V^^lf Y X^QhV^YZ7 >Q`aY]Va5 SlaQWV^YV ݷ142ݷ
S @Qb[Q\V ]_WVc _X^QhQcm b\_WV^YV USdf gV\lf hYbV\5 b\_WV^YV USdf
hYbV\ b `\QSQojVZ c_h[_Z 1YXdhYS pXl[ QbbV]R\VaQ5 ]l c_h^_ X^QV]5
hc_ nc_ b_SbV] UadTQp _`VaQgYp25 Q ]_WVc Y S_SbV _R_X^QhQcm [_^[Q6
cV^QgYo USdf bca_[7 9XdhQp BY5 ]l bc_\[^d\Ybm b cV]5 hc_ SlaQWV6
^YV SYUQ ݷDd9fd:fݷ ]_WVc SlhYb\pcmbp b_SVaiV^^_ `_6aQX^_]dC _U6
^_ UV\_5 Vb\Y D `aVUbcQS\pVc b_R_Z d[QXQcV\m ^Q d[QXQcV\m5 Y b_SbV]
UadT_V ‑ Vb\Y D pS\pVcbp Y]V^V] USd]Va^_T_ ]QbbYSQ 1\YR_5 hc_ eQ[6
cYhVb[Y c_ WV bQ]_V5 X^QhV^YV] ]_XT_Ua_RYcV\m^_T_ cY`Q d[QXQcV\mݷ
^Q ]QbbYS27ݷ >QU_ b[QXQcm5 hc_ [ ??@ nc_ Sbݷ ^V Y]VVc b_SVaiV^^_
^Y[Q[_T_ _c^_iV^Yp7

3 pXl[V BY445 YXdhV^Yo [_c_a_T_ ]l `_bSpcY] Sbo b\VUdojdo
hQbcm ^QiVZ [^YTY5 `a_TaQ]]Ybc ]_WVc bQ] SS_UYcm U\p bS_Yf cY`_S
_`VaQgYY5 SlT\pUpjYV cQ[ WV5 [Q[ Sbca_V^^lV _`VaQgYY ^QU Sbca_6
V^^l]Y cY`Q]Y ‑ c_ Vbcm5 `_ bdcY5 d`aQS\pcm `_\Y]_ae^_bcmo _`V6
aQgYZ5 Sbca_V^^lf S pXl[D ^_ Y nc_5 [Q[ ^Y bcaQ^^_5 ^V Y]VVc _c^_6
iV^Yp [ ??@7 ;_TUQ b\_S_ ݷ[Y]_aeYX\_`ݷ d`_caVR\pVcbp S b_bcQSV
`Qe_b^_Z caYQUl ‑ S]VbcV b_ b\_SQ]Y ݷY^[Q`bd\pgYpݷ Y Qb\VU_SQ6^ݷ
^YVݷ ‑ Y]Vocbp S SYUd cQ[YV SYUl `_\Y]_aeYX]Q5 [_c_alV S_X^Y[Qoc
`aY ^Qb\VU_SQ^YY [\Qbb_SC b _RkV[c_] \oR_T_ [\QbbQ6^Qb\VU^Y[Q ]_W6
^_ _RaQjQcmbp cQ[ WV5 [Q[ b _RkV[c_] [\QbbQ6`aVU[Q5 YT^_aYadp c_c
eQ[c5 hc_ _RkV[c S__RjV6c_ Y]VVc UadT_Z cY`D `aY nc_] bQ] _RkV[c
^Q cQ[_V _RaQjV^YV S`_\^V ]_WVc _caVQTYa_SQcm ^V cQ[5 [Q[ aVQTYad6
Vc VT_ `aVU_[7 ; nc_]d S_`a_bd ]l SVa^ݷ]bp `aY YXdhV^YY b__cSVc6

>Bca_T_ T_S_ap5 Y^_TUQ ]_W^_ SbcaVcYcm [\Qbb5 _RkV[c [_c_a_T_ ]_WVc bdjV6
bcS_SQcm c_\m[_ S VUY^bcSV^^_] n[XV]`\paV5 Y UQWV cQ[YV [\Qbbl5 U\p [_c_alf
S__RjV ^V\mXp b_XUQSQcm _RkV[cl5 ^_ nc_ b[_aVV Yb[\ohV^YV YX `aQSY\7
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bcSdojYf S_X]_W^_bcVZ BY445 `_[Q WV _c]VcY]5 hc_ YX fݷcaݷ [Yc_Sݷ
\Yim _UY^ ‑ ^Qb\VU_SQ^YV ‑ _[QXlSQVcbp eYa]V^^_Z _b_RV^^_bcmo
_RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp7 ;bcQcY5 SbcaVhQocbp
pXl[Y `a_TaQ]]Ya_SQ^Yp5 `_UUVaWYSQojYV aQR_cd b [\QbbQ]Y Y _Rk6
V[cQ]Y5 ^_ ^V `_UUVaWYSQojYV `aY nc_] ^Qb\VU_SQ^YVD Y^_TUQ cQ[_Z
SQaYQ^c RkV[c^_Z_ݷ ^QUbca_Z[Yݷ ^QXlSQVcbp ?2:53D621C54 @B?7B1==9>7
1S _c\YhYV _c ?2:53D6?B95>D5427

B _RkV[c^_6_aYV^cYa_SQ^^l] `a_TaQ]]Ya_SQ^YV] hQbc_ 1Y RVX_b6
^_SQcV\m^_2 b]ViYSQoc UadTdo `QaQUYT]d `a_TaQ]]Ya_SQ^Yp ‑ QR6
bcaQ[c^lV cY`l UQ^^lf 7 1RbcaQ[c^l] ^QXlSQoc cQ[_Z cY` UQ^6
^lf5 U\p [_c_a_T_ ^VYXSVbc^Q VT_ S^dcaV^^pp _aTQ^YXQgYp5 Q YXSVbcV^
\Yim ^V[YZ ^QR_a RQX_Slf _`VaQgYZD Y]V^^_ cQ[ ]l S_b`aY^Y]QV]5
^Q`aY]Va5 cY` ORUN5 SS_UY]lZ bcQ^UQac^_Z RYR\Y_cV[_Z BY U\p Sl6
b_[_da_S^VS_Z aQR_cl b eQZ\Q]Y ‑ ]l X^QV]5 hc_ ]_W^_ _`YbQcm `V6
aV]V^^do cY`Q ORUN3 1c7 V7 d[QXQcV\m ^Q ORUN25 hc_ b ^VZ ]_W^_ aQ6
R_cQcm5 Yb`_\mXdp ed^[gYY 6?@5>5 63<?C55 6@ED35 675D3 Y c7 `75 ^_ `aY
nc_] ^Qb ^V Y^cVaVbdVc5 hc�_ S UVZbcSYcV\m^_bcY `aVUbcQS\pVc b_R_Z cY`
ORUN7 6b\Y `_Ud]Qcm5 ]_W^_ _R^QadWYcm5 hc_ [ QRbcaQ[c^l] _c^_bpc6
bp Sbca_V^^lV cY`l pXl[Q BY U\p _RaQR_c[Y hYbV\ b `\QSQojVZ c_h6
[_Z ‑ 6<?1D5 4?E2<5 Y <?>7 4?E2<55 `_b[_\m[d S pXl[V BY ^Vc ^Y[Q[Yf
baVUbcS5 XQSYbpjYf _c [_^[aVc^_T_ `aVUbcQS\V^Yp ݷQSdhYf\`ݷ hYbV\7
3 c_ WV SaV]p gV\_hYb\V^^lV cY`l _c^VbcY [ QRbcaQ[c^l] ^V `_\d6
hYcbp5 SVUm U\p ^Yf pXl[ `aVU_bcQS\pVc `_RYc_SlV _`VaQgYY5 c_ Vbcm
S^dcaV^^VV dbca_ZbcS_ gV\lf hYbV\ ^Q da_S^V pXl[Q XQeY[bYa_SQ^_ Y
U_bcd`^_7

@dcQ^YgV ]VWUd ??@ Y 1C55 ^Vb_]^V^^_5 b`_b_RbcSdVc ^Q\YhYV S
_RVYf `QaQUYT]Qf ^V[Yf caVR_SQ^YZ XQ[alc_bcYݷ S^dcaV^^VT_ dbca_Z6
bcSQ5ݷ ^_ bf_UbcS_ ^Q nc_] XQ[Q^hYSQVcbp7 @aY aQR_cV b QRbcaQ[c^l]Y
cY`Q]Y UQ^^lf ^V YUݷc ^Y[Q[_Z aVhY ^Y _R R]V^V_ݷ b__RjV^Yp]Y5ݷ ^Y _
[S^dcaV^^Vݷ b_bc_p^YY5ݷ ^Y cV] R_\VV _ ^Qb\VU_SQ^YY Y\Y XQTQU_h^_]
7ݷY]_aeYX]V\_`ݷ 3 R_\miY^bcSV b\dhQVS `aY]V^V^YV 1C5 ^V `aYS_UYc
[ bVamݷX^l] YX]V^V^Yp] bcY\p ]li\V^Yp5 T_b`_UbcSdojQp `QaQUYT]Q
_bcQݷcbp caQUYgY_^^_Z ‑ Y]`VaQcYS^_Z5 c_TUQ [Q[ `aQSY\m^lZ `_Uf_U
[ ??@ XQbcQS\pVc `a_TaQ]]YbcQ `_\^_bcmo `_]V^pcm _RaQX ]lb\VZ7

;\ohVS_V aQX\YhYV ]VWUd _RkV[cQ]Y S b]lb\V ??@ Y QRbcaQ[c6
^l]Y UQ^^l]Y ]_W^_ `a_Y\\obcaYa_SQcm cV] eQ[c_]5 hc_ QRbcaQ[c6
^lV cY`l UQ^^lf ]_W^_ `aYbSQYSQcm? Y nc_ ^Y[Q[ ^V `a_cYS_aVhYc
YXRaQ^^_Z ]_UV\Y ]li\V^Yp5 c_TUQ [Q[ S ݷ[_hYbcݷ ??@ `aYbSQYSQ6
^YV _[QXlSQVcbp hV]6c_ hdWVa_U^l]7 3 bQ]_] UV\V5 _Rlh^lf `VaV6
]V^^lf hYbc_Vݷ ݷ@?? ^V `aVUdb]QcaYSQVc5 cQ] bdjVbcSdoc c_\m[_
_RkV[clD `aYbSQYSQ^YV 1RVX_c^_bYcV\m^_ [_^[aVc^_T_ pXl[Q `a_TaQ]6

?9X nc_T_ `aQSY\Q c_WV Vbcm Yb[\ohV^Yp7 >Q`aY]Va5 eQZ\_SlV `VaV]V^^lV
pXl[Q @Qb[Q\m ^V `aYbSQYSQocbpD S`a_hV]5 _bcQݷcbp _c[alcl] S_`a_b5 ]_W^_ \Y
bhYcQcm ncd bdj^_bcm QRbcaQ[c^l] cY`_] UQ^^lf7



ݷ B7:7 8QTQU_h^_V b\_S_ ݷQaQUYT]Q`ݷ <B

]Ya_SQ^Yp2 Vbcm ^V hc_ Y^_V5 [Q[ d[QXQ^YV bUV\Qcm _UY^ _RkV[c cQ6
[Y] WV5 [Q[ ^V[YZ UadT_Z5 c_ Vbcm5 `aYbS_YS _UY^ _RkV[c UadT_]d5 ]l
RdUV] c_h^_ X^Qcm5 hc_ cV`Vam S^dcaV^^VV b_bc_p^YV ncYf USdf _RkV[6
c_S _UY^Q[_S_5 ^_ SVUm ??@ XQ`aVjQVc [Q[YV6\YR_ `aVU`_\_WV^Yp _
S^dcaV^^V] b_bc_p^YY _RkV[c_S1

=VWUd `a_hY]5 S_c ncQ S_c hdWVa_U^_bcm `aYbSQYSQ^Yp U\p ??@
`_XS_\pVc _`a_SVaT^dcm U_S_\m^_ hQbc_ SbcaVhQojVVbp dcSVaWUV^YV5
hc_ p[_Rl ??@ ‑ nc_ c_ \Y aQX^_SYU^_bcm Y]`VaQcYS^_T_ `a_TaQ]6
]Ya_SQ^Yp5 c_ \Y ^_SlZ ncQ` VT_ aQXSYcYp5 c_ \Y Vjݷ [Q[Y]6c_ _R6
aQX_] b Y]`VaQcYS^l] `a_TaQ]]Ya_SQ^YV] bSpXQ^_7 3 UVZbcSYcV\m6
^_bcY5 [_^Vh^_ WV5 ??@ ‑ nc_ `_\^_bcmo bQ]_bc_pcV\m^Qp `QaQUYT6
]Q5 Q Vݷ S_b`aYpcYV Sݷ bSpX[Vݷ b Y]`VaQcYS^l] _Rdb\_S\V^_ \Yim b_6
S_[d`^_Z `_`d\pa^_bcmo Y]`VaQcYS^lf pXl[_S `a_TaQ]]Ya_SQ^Yp b
_RkV[c^_6_aYV^cYa_SQ^^l]Y ^QUbca_Z[Q]Y5 cQ[Yf [Q[ BY445 5WQSQ5
L35 P? Y c_]d `_U_R^lfD ^_ hQbc_V `_pS\V^YV ??@ S _U^_] pXl[V b Y]6
`VaQcYS^l] `a_TaQ]]Ya_SQ^YV] Rl\_ Rl ^V`aQSY\m^_ aQbb]QcaYSQcm
[Q[ _b^_SQ^YV U\p UQ\V[_ YUdjYf SlS_U_S _ p[_Rl _^Ybf_Uݷ Y]`VaQ6
cYS^_Zݷ `aYa_UV ??@5 `aYhY^Q XUVbm b[_aVV Y^QpC Y]`VaQcYS^_V `a_6
TaQ]]Ya_SQ^YV ^QYR_\VV `_`d\pa^_ YX6XQ bS_VZ R\YX_bcY [ ]QiY^V e_^
>VZ]Q^QD [Q[ b\VUbcSYV5 Y]V^^_ _^_ \VWYc S _b^_SV R_\miY^bcSQ Y^Ud6
bcaYQ\m^lf pXl[_S `a_TaQ]]Ya_SQ^Yp5 ^d Q `_pS\V^YV S ncYf pXl[Qf
_RkV[c^_Z ^QUbca_Z[Y _cSVhQVc ^Q S`_\^V _RkV[cYS^do `_caVR^_bcm
`aQ[cYhVb[_T_ `a_TaQ]]Ya_SQ^Yp S b__cSVcbcSdojYf S_X]_W^_bcpfC
Yb`_\mX_SQ^YV ??@ UQWV XQ bhݷc _U^_Z c_\m[_ Y^[Q`bd\pgYY b`_b_R^_
YXapU^_ b^YXYcm cadU_ݷ][_bcm `aY aQXaQR_c[V [ad`^lf `a_TaQ]]7

>QU_ `aYX^Qcm5 S`a_hV]5 hc_ UQWV S cQ[Yf _RkV[c^_6_aYV^cYa_6
SQ^^lf U_ ]_XTQ [_bcVZ pXl[Qf5 [Q[ \=1<<D1<; Y N9ff5<5 `aYbSQYSQ^YV
Sbݷ WV `aYbdcbcSdVcD [a_]V c_T_5 d Y]`VaQcYS^_T_ `a_TaQ]]Ya_SQ^Yp
Y ??@ Vbcm _U^Q SVbm]Q ed^UQ]V^cQ\m^Qp _RjQp _b_RV^^_bcmC b_bc_6
p^YV5 [_c_a_V YX]V^pVcbp b cVhV^YV] SaV]V^Y5 f_cp aQR_cQ b b_bc_p6
^YV] _aTQ^YX_SQ^Q S ncYf USdf `QaQUYT]Qf b_SVaiV^^_ `_6aQX^_]d7

B`Yb_[ `QaQUYT] `a_TaQ]]Ya_SQ^Yp5 [_^Vh^_ WV5 ^V _TaQ^YhYSQ6
Vcbp `VaVhYb\V^^l]Y _b^_S^l]Y bcY\p]Y7 >Q`_]^Y]5 hc_ `QaQUYT6
]Q ‑ nc_ c_5 [Q[ hV\_SV[ `aVU`_hYcQVc 1XUVbm Y bVZhQb2 Ud]Qcm _
[Q[_]6c_ pS\V^YYD U_bcQc_h^_ _hVSYU^_5 hc_ Y `aY ^Q`YbQ^YY Y]`V6
aQcYS^_Z `a_TaQ]]l5 Y S aQ][Qf ed^[gY_^Q\m^_T_5 \_TYhVb[_T_ Y\Y
_RkV[c^_6_aYV^cYa_SQ^^_T_ bcY\p Sbݷ Vjݷ _bcQݷcbp U_bcQc_h^_ bS_R_6
Ul ]Q^ݷSaQ U\p aQX^__RaQX^lf Y^cV\\V[cdQ\m^lf d`aQW^V^YZ5 bSp6
XQ^^lf b aQX\Yh^l]Y b`_b_RQ]Y _b]lb\V^Yp _U^_T_ Y c_T_ WV `aVU]V6
cQ7 8QpSYS5 hc_ ]l6UV XQ^Y]QV]bp ed^[gY_^Q\m^l] 1Y\Y [Q[Y]6^YRdUm
Vj2ݷ `a_TaQ]]Ya_SQ^YV]5 ]l5 aQXd]VVcbp5 ^V b]_WV] XQeY[bYa_SQcm
aQX_] SVbm _RaQX ]lb\VZ `a_TaQ]]YbcQD nc_ S__RjV SapU \Y S_X]_W^_5
_b_RV^^_ Vb\Y dhVbcm5 hc_ ]li\V^YV [QWU_T_ hV\_SV[Q d^Y[Q\m^_7



=9 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

;Q[_SQ Rl ^Y Rl\Q ݷb^_S^Qp_ݷ `QaQUYT]Q5 S aQ][Qf [_c_a_Z ]l
aViY\Y aQR_cQcm5 SbVTUQ _bcQ^Vcbp ]Vbc_ U\p ]^_T__RaQXYp b`_b_R_S
]li\V^Yp ‑ `_`a_bcd T_S_ap5 S aQ][Qf \oR_Z `QaQUYT]l ]_W^_ ^QZ6
cY UadTYV `QaQUYT]l5 [_c_alV ]_Tdc ]V^pcmbp7 Ed^[gYY Y `a_gVUd6
al5 `aYbSQYSQ^Yp Y bSpXlSQ^Yp5 gY[\l aQX^lf SYU_S5 aV[dabYp ‑ Sbݷ
nc_ _[QXlSQVc S\Yp^YV ^Q S_b`aYpcYV7 3 UQ\m^VZiV] cV[bcV ]l `_6
bcQaQV]bp `_[QXQcm ]^_T__RaQXYV S_X]_W^lf `QaQUYT] ^Q `aY]VaQf7
D]Vbc^_ RdUVc baQXd WV _c]VcYcm5 hc_ ^QiVZ gV\mo `aY nc_] RdUVc _c6
^oUm ^V _bS_V^YV cVf Y\Y Y^lf `aYݷ]_S `a_TaQ]]Ya_SQ^Yp 1f_cp nc_
c_WV `_\VX^_2D T\QS^_V5 hVT_ ]l XUVbm f_cY] U_RYcmbp ‑ nc_ d]V^Yp
Ud]Qcm `_6aQX^_]d5 `VaV[\ohQcm b_RbcSV^^lZ ]_XT5 Vb\Y cQ[ ]_W^_
SlaQXYcmbp5 YX _U^_T_ aVWY]Q S UadT_Z7

B7;7 AV[dabYp [Q[ `aY]Va `QaQUYT]l
3 XQSYbY]_bcY _c c_T_5 ^Q [Q[_] pXl[V `a_TaQ]]Ya_SQ^Yp ]l aQ6

R_cQV]5 ^QiQ `_caVR^_bcm S `aY]V^V^YY aV[dabYY ]_WVc bY\m^_ ]V6
^pcmbpC S `a_TaQ]]V ^Q @a_\_TV Y\Y F_d`V RVX ^Vݷ ^V _R_ZcYbm5 S `a_6
TaQ]]V ^Q <Yb`V _R_ZcYbm RVX aV[dabYY Sa_UV Rl ]_W^_5 ^_ aVXd\m6
cQc RdUVc SlT\pUVcm Yb[\ohYcV\m^_ [_apS_D S `a_TaQ]]Qf ^Q @Qb[Q\V
Y\Y BY aV[dabYp _bcQݷcbp ^Q db]_caV^YV `a_TaQ]]YbcQ5 aViV^YV _ Vݷ
`aY]V^V^YY `aY^Y]QVcbp Ybf_Up YX \Yh^lf `aVU`_hcV^YZD S `a_TaQ]6
]V ^Q pXl[V QbbV]R\VaQ `aY]V^pcm aV[dabYo ‑ dUV\ bY\m^lf Udf_]D
S b[aY`cV5 ^Q`YbQ^^_] ^Q K?EB>5 \85<<5 aQR_cQojQp aV[dabYp SlXSQ\Q
Rl dUYS\V^YV Y ‑ `_hcY ^QSVa^p[Q ‑ UadWVb[YZ b_SVc R_\miV cQ[ ^V
UV\QcmD ^Q[_^Vg5 Vb\Y ^Q] dUQbcbp ^QZcY aQR_cQojYZ Y^cVa`aVcQc_a
bcQa_T_ 2VZbY[Q b ^d]Va_SQ^^l]Y bca_[Q]Y Y\Y n[X_cYhVb[_T_ pXl[Q
E_[Q\5 c_ cQ] `aY]V^Ycm aV[dabYo d ^Qb Rl S__RjV ^V `_\dhY\_bm SSY6
Ud _cbdcbcSYp _R\QbcVZ SYUY]_bcY5 \_[Q\m^lf `VaV]V^^lf Y `VaVUQhY
`QaQ]Vca_S7

3 nc_Z T\QSV ]l `_`lcQV]bp `_[QXQcm5 hc_ aV[dabYp `aVUbcQS\pVc
b_R_Z bQ]_bc_pcV\m^do `QaQUYT]d `a_TaQ]]Ya_SQ^Yp5 Q b ^V[_c_alf
c_hV[ XaV^Yp ‑ UQWV gV\lZ [_]`\V[b `QaQUYT]D XQ_U^_ ]l `_`lcQ6
V]bp ‑ ^QapUd b _bS_V^YV] aV[dabYY [Q[ _fYca_Tݷ `aYݷ]hY[Qݷ ‑ _b_6
X^Qcm5 hc_ bdjVbcSdVc Y cQ[_V pS\V^YV5 [Q[ aV[dabYS^_V ]li\V^YV5 Y
`_^pcm5 S hݷ] _^_ XQ[\ohQVcbp7

B7;7:7 @aY]Va b _Rf_U_] UVaVSQ
5\p aQX]Y^[Y aQbb]_caY] f_a_i_ ^Q] YXSVbc^lZ `aY]Va ‑ _Rf_U

US_Yh^_T_ UVaVSQ `_Yb[Q7 Ncd XQUQhd ]l dWV aViQ\Y Y ^Q @Qb[Q\V
1b]7 c7 :5 25<7::7;ݷ Y ^Q BY 1c7 ;5 25=7<7=ݷ `aYhݷ] ^Q BY ]l aQbb]_caV6
\Y [Q[ aV[dabYS^_V aViV^YV5 cQ[ Y aViV^YV RVX aV[dabYY7 >Q`_]^Y]5
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hc_ aV[dabYS^_V aViV^YV _hV^m `a_bc_V7 6b\Y dXV\ UVaVSQ _`YblSQVcbp
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B\_SVb^_V _`YbQ^YV `aY^gY`Q aViV^Yp c_WV \VT[_ `_^pcmC Vb\Y UVaVS_
`dbc_V5 c_ UV\Qcm ^YhVT_ ^V ^QU_ 1[Q[ `_\QTQVcbp5 RQXYb aV[dabYY Sl6
RYaQV] bQ]lZ caYSYQ\m^lZ YX SbVf S_X]_W^lf25 Vb\Y WV S UVaVSV Vbcm
f_cp Rl _UY^ 1cV[djYZ2 n\V]V^c5 c_ b^QhQ\Q `VhQcQV] \VS_V `_UUVaVS_5
`_c_] cV[djYZ n\V]V^c5 `_c_] `aQS_V `_UUVaVS_7

9cVaQcYS^lZ SQaYQ^c _[QXlSQVcbp ^Q]^_T_ b\_W^VV7 3_c _^C
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3 nc_c aQX ]l UVZbcSdV] 1S_ Sbp[_] b\dhQV5 ^Q `VaSlZ SXT\pU2 b_SbV]
Y^QhV7 @aVWUV SbVT_5 ^Q] ^dW^_ `_]^Ycm5 [Q[Y] `dcݷ] S_XSaQjQcmbp
^QXQU5 [ dX\Q]6`aVU[Q]5 [_TUQ ]l XQSVaiY\Y _Rf_U `_UUVaVSQ7 5\p
nc_T_ ]l b_XUQݷ] _U^_bSpX^lZ b`Yb_[ dX\_S5 pS\pojYfbp `aVU[Q]Y
cV[djVT_ dX\Q7 BQ] cV[djYZ dXV\ 1c_h^VV5 d[QXQcV\m ^Q ^VT_2 c_WV
S[\ohQVcbp S nc_c b`Yb_[5 hc_Rl `aY aQR_cV S `_UUVaVSmpf5 Ybf_UpjYf
YX nc_T_ dX\Q5 ]l X^Q\Y5 [Q[ S ^VT_ SVa^dcmbp7

;a_]V QUaVbQ5 U\p [QWU_T_ YX dX\_S _c cV[djVT_ U_ [_a^VS_T_ ^Q]
^dW^_ Vjݷ `_]^Ycm5 ^Q hݷ] ]l b ncY] dX\_] _bcQ^_SY\Ybm7 8UVbm S_X6
]_W^l caY SQaYQ^cQC

∙ CD1BDC ]l c_\m[_ hc_ dX^Q\Y _ bdjVbcS_SQ^YY nc_T_ dX\Q5 S^Vb\Y
VT_ S b`Yb_[ 1nc_ `a_YX_i\_ `aY aQbb]_caV^YY VT_ dX\Q6`aVU[Q25
^_ `_[Q hc_ ^YhVT_ b ^Y] ^V UV\Q\Y5 c_ Vbcm ^Q] _bcQݷcbp Vjݷ aQb6
b]_caVcm VT_ \VS_V `_UUVaVS_5 ^Q`VhQcQcm hYb\_ YX bQ]_T_ nc_T_
dX\Q5 `_c_] aQbb]_caVcm `aQS_V `_UUVaVS_D

∙ <56DhF9C9D54C ]l dWV aQbb]_caV\Y \VS_V `_UUVaVS_ Y SVa^d\Ybm
[ cV[djV]d dX\d5 cQ[ hc_ ^QU_ c_\m[_ ^Q`VhQcQcm hYb\_ YX ^VT_
Y aQbb]_caVcm `aQS_V `_UUVaVS_D

∙ 3?=@<5D54C ]l SVa^d\Ybm [ cV[djV]d dX\d `_b\V aQbb]_caV^Yp
VT_ `aQS_T_ `_UUVaVSQ5 cQ[ hc_ ^dW^_ XQSVaiYcm VT_ aQbb]_c6
aV^YV5 c7 V7 dRaQcm VT_ YX b`Yb[Q5 hc_Rl cV[djY] b^_SQ bcQ\ VT_
`aVU_[7

3 ^QhQ\V aQR_cl ]l e_a]YadV] b`Yb_[ YX _U^_T_ dX\Q ‑ [_a^VS_T_5
_c]VcYS5 hc_ U\p ^VT_ Vjݷ ^YhVT_ ^V bUV\Q^_7 5Q\miV ]l XQ`db[QV]
gY[\5 ^Q [QWU_Z YcVaQgYY [_c_a_T_ b]_caY]5 [Q[ _Rbc_pc UV\Q b cV[d6
jY] dX\_] UVaVSQ7 6b\Y b ^Y] Vjݷ ^YhVT_ ^V `a_Ybf_UY\_5 c_ d ^Qb Vbcm



ݷ B7;7 AV[dabYp [Q[ `aY]Va `QaQUYT]l =<

USQ SQaYQ^cQC Vb\Y \VS_V `_UUVaVS_ ^V `dbc_5 U_RQS\pV] S b`Yb_[ dXV\5
pS\pojYZbp \VSl] `_c_][_] cV[djVT_ dX\Q 1_^ S aVXd\mcQcV RdUVc cV6
[djY] dX\_] ^Q b\VUdojVZ YcVaQgYY gY[\Q2D Vb\Y WV \VS_V `_UUVaVS_
`dbc_5 c_ aQbb]QcaYSQcm VT_ ^V ^dW^_ Y b`Yb_[ ]l ^V YX]V^pV]7 3 _R_6
Yf b\dhQpf5 `aVWUV hV] `a_U_\WYcm Sl`_\^V^YV gY[\Q5 ]l `_]VhQV]5
hc_ U\p cV[djVT_ dX\Q aQbb]_caV^YV VT_ \VS_T_ `_UUVaVSQ b_bc_p\_bm7

6b\Y U\p cV[djVT_ dX\Q VT_ \VS_V `_UUVaVS_ 1^VSQW^_5 `dbc_V Y\Y
^Vc2 dWV _RaQR_cQ^_5 ]l `VhQcQV] hYb\_ YX cV[djVT_ dX\Q5 Q UQ\miV5
[Q[ Y U\p \VS_T_ `_UUVaVSQ5 \YR_ UV\QV] `aQS_T_ `_c_][Q cV[djY]
dX\_]5 \YR_ 1Vb\Y VT_ ^Vc2 ‑ ^V UV\QV]5 ^_ S \oR_] b\dhQV XQ`_]Y^QV]5
hc_ b cV[djY] dX\_] UV\Qcm R_\miV ^YhVT_ ^V ^QU_7

>Q[_^Vg5 Vb\Y U\p cV[djVT_ dX\Q R_\miV ^YhVT_ UV\Qcm ^V caVRd6
Vcbp5 ]l Yb[\ohQV] VT_ YX b`Yb[Q5 cQ[ hc_ cV[djY] bcQ^_SYcbp VT_
`aVU_[7 6b\Y `aY nc_] cV[djY] Rl\ [_a^VS_Z dXV\ UVaVSQ5 b`Yb_[ _`d6
bcVVcD nc_ _Rbc_pcV\mbcS_ ]l Yb`_\mXdV] S [QhVbcSV db\_SYp gY[\Q ‑
`a_U_\WQV] aQR_cd5 `_[Q b`Yb_[ ^V `dbc7

HYcQcV\m ]_WVc XQ]VcYcm S cV[bcV ^QiVT_ `aY]VaQ ^VR_\mido _`cY]YXQ6
gYoC Vb\Y \VS_V Y\Y `aQS_V `_UUVaVS_ `dbc_5 c_ b`db[Qcmbp S ^VT_ ^dWUl ^Vc5
[Q[ ^Vc ^dWUl Y S \Yi^VZ YcVaQgYY gY[\QC ]_W^_ baQXd `VaVZcY [ b\VUdojVZ
bcQUYY _RaQR_c[Y c_T_ WV bQ]_T_ cV[djVT_ dX\Q5 hc_ ]l Y UV\QV]5 ^V `_bcQSYS
2B51; S [_^gV b__cSVcbcSdojVZ SVcSY _`VaQc_aQ SlR_aQ7 6b\Y VT_ cQ] Sbݷ WV `_6
bcQSYcm5 aQR_cQcm ed^[gYp RdUVc c_h^_ cQ[ WV5 `a_bc_ hdcm6hdcm ]VU\V^^VV ‑
Y]V^^_ hdcm6hdcm5 ]l XUVbm ^V b]_WV] XQ]VcYcm aQX^Ygd S Rlbca_UVZbcSYY7
;_^gV`cdQ\m^_ aViV^YV RVX nc_Z _`cY]YXQgYY5 [_^Vh^_5 hYjVD QSc_a Sl^dWUV^
`aYX^Qcm5 hc_ S_ SaV]p aQR_cl ^QU Sc_al] c_]_] ^V b]_T _c nc_T_ fQ[Q dUVa6
WQcmbpC [_TUQ _hVSYU^_5 hc_ RdUVc UV\Qcmbp `VaVf_U ^Q b\VUdojYZ _`VaQc_a S
cV\V 31C55 UV\Qcm nc_c `VaVf_U hVaVX S_XSaQc S _RkV]\ojYZ gY[\ Y `_Sc_a6
^_V Sl`_\^V^YV SlR_aQ SVc[Y 31C5 [QWVcbp SQaSQabcS_]5 `dbcm UQWV nc_ `_hcY
^YhVT_ ^V bc_Yc7

Bc_\m `_Ua_R^_V _`YbQ^YV aViV^Yp b `_]_jmo gY[\Q ]l `aYSV\Y5
hc_Rl `_UhVa[^dcm VT_ _c\YhYV _c [_a_c[_T_ Y pb^_T_ aV[dabYS^_T_
aViV^Yp7 ;QXQ\_bm Rl5 _^Y ^V Y]Voc ]VWUd b_R_Z ^YhVT_ _RjVT_D ^_
^V RdUV] c_a_`Ycmbp7 @aVWUV SbVT_ XQ]VcY]5 hc_ ^Qi b`Yb_[ dX\_S5
Sl`_\^pojYZ a_\m ^YcY 1aYQU^l `aY S_XSaQjV^YY YX T\dRY^ UVaV6
SQ5 aQR_cQVc `_ `aY^gY`d bcV[QC dX\l YXl]Qocbp YX ^VT_ S `_apU[V5
_RaQc^_] Yf XQ^VbV^Yo7 1[cYS^lV UVZbcSYp ]l `a_YXS_UY] c_\m[_ b
dX\_]5 QUaVb [_c_a_T_ ^Qf_UYcbp S `VaS_] n\V]V^cV b`Yb[Q ‑ ^Q SVa6
iY^V bcV[QD `aY nc_] S [QWU_] n\V]V^cV bcV[Q ]l faQ^Y] USV SVjYC
QUaVb cV[djVT_ dX\Q Y c_5 ^Q [Q[_Z bcQUYY ^Qf_UYcbp VT_ _RaQR_c[Q7

3Va^ݷ]bp cV`Vam [ aV[dabYS^_]d aViV^Yo7 ?hVSYU^_5 hc_ dX\l UV6
aVSQ ]l XUVbm _Rf_UY] bca_T_ S c_] WV `_apU[V ‑ b\VSQ ^Q`aQS_7 ;_6
TUQ ^QiQ ed^[gYp SlXSQ^Q U\p _`aVUV\ݷ^^_T_ dX\Q5 nc_c dXV\ b\VUdVc
bhYcQcm cV[djY]5 VT_ QUaVb faQ^Ycbp S `QaQ]VcaV ed^[gYY ‑ S `V6
aV]V^^_Z B7 3b`_]^YS ]QcVaYQ\ `VaS_T_ c_]Q 1b]7 25?7>7>ݷ ]l ]_WV]
XQ]VcYcm5 hc_ ncQ Y^e_a]QgYp aQb`_\QTQVcbp S bcV[V5 `a_bc_ ^Q nc_c



== @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

aQX bcV[ Yb`_\mXdVcbp Q``QaQc^lZ5 c_c5 TUV faQ^pcbp QUaVbQ S_XSaQcQ
Y \_[Q\m^lV `VaV]V^^lV7 >_ hc_ b_ Sc_a_Z hQbcmo Y^e_a]QgYY5 Yb6
`_\mX_SQSiVZbp S YcVaQcYS^_] Q\T_aYc]V ‑ b cV]5 ^Q [Q[_Z bcQUYY
^Qf_UYcbp _RaQR_c[Q UQ^^_T_ dX\QH 3 aV[dabYS^_] aViV^YY ncQ Y^6
e_a]QgYp `aVUbcQS\V^Q cV[djVZ `_XYgYVZ Yb`_\^V^Yp cV\Q ed^[gYY7
9^QhV T_S_ap5 `_[Q ed^[gYp XQ^pcQ _RaQR_c[_Z UQ^^_T_ dX\Q5 bcQUYp
VT_ _RaQR_c[Y XQUQݷcbp X^QhV^YV] aVTYbcaQ bhݷchY[Q [_]Q^U 1NRY S Qa6
fYcV[cdaV5 [_c_ado ]l YXdhQ\Y S_ Sc_a_] c_]V25 [_TUQ WV _RaQR_c[Q
dX\Q _c[\QUlSQVcbp5 hc_Rl _R_ZcY VT_ \VS_V Y\Y `aQS_V `_UUVaVS_5 cQ
WV Y^e_a]QgYp _ bcQUYY _[QXlSQVcbp `aVUbcQS\V^Q QUaVb_] S_XSaQcQ5
[_c_alZ5 aQXd]VVcbp5 c_WV XQ^_bYcbp S bcV[ 1

9cQ[5 `aY aV[dabYS^_] _Rf_UV UVaVSQ d ^Qb Y]VVcbp bcV[ YX XQ`YbVZ5
[QWUQp XQ`Ybm b__cSVcbcSdVc dX\d UVaVSQ TUV6c_ ^Q `dcY _c [_a^VS_T_
dX\Q U_ cV[djVT_5 XQ`Ybm S bcV[V b_XUQݷcbp5 [_TUQ ]l ^QhY^QV] _Rf_U
^V`dbc_T_ `_UUVaVSQ5 Y \Y[SYUYadVcbp5 [_TUQ ]l nc_c _Rf_U XQSVaiQ6
V]5 S [QWU_Z XQ`YbY faQ^pcbp QUaVb b__cSVcbcSdojVT_ dX\Q UVaVSQ Y
Y^e_a]QgYp _ bcQUYY _RaQR_c[Y nc_T_ dX\Q7 @a_ YcVaQcYS^_V aViV6
^YV ]_W^_ b[QXQcm5 _hVSYU^_5 Sbݷ c_ WV bQ]_VD b_SVaiV^^_ ^V_WYUQ^6
^_ ]l _R^QadWYSQV]5 hc_ aV[dabYS^_V Y YcVaQcYS^_V aViV^Yp UV\Qoc
_U^_ Y c_ WV7

8UVbm5 _hVSYU^_5 ]_W^_ S_XaQXYcm5 hc_ Q``QaQc^lZ bcV[ ‑ nc_ b_6
SVaiV^^_ ^V c_ WV bQ]_V5 hc_ bcV[ ^Q RQXV _U^_bSpX^_T_ b`Yb[Q7 3 bQ]_]
UV\V5 ^QiV YcVaQcYS^_V aViV^YV RdUVc aQR_cQcm T_aQXU_ ]VU\V^^VV aV6
[dabYS^_T_ YX6XQ _`VaQgYZ b UY^Q]YhVb[_Z `Q]pcmo5 ^_ b nc_Z `a_R\V6
]_Z ]_W^_ hQbcYh^_ b`aQSYcmbp5 aVQ\YX_SQS bcV[ ^V S SYUV b`Yb[Q5 Q S
SYUV ]QbbYSQ5 [_c_alZ `aY ^V_Rf_UY]_bcY dSV\YhYSQVcbp S aQX]VaQfD
`_b\V nc_T_ aQX^YgQ S neeV[cYS^_bcY ]VWUd YcVaQcYS^l] Y aV[dabYS6
^l] _Rf_U_] UVaVSQ bcQ^Vc ^V bc_\m X^QhYcV\m^Q7 3`a_hV]5 ]_W^_ _c6
]VcYcm Y Vjݷ _UY^ ]_]V^c7 @aY aQR_cV ^Q BY Y\Y @Qb[Q\V SlX_Sl `_U6
`a_TaQ]] ‑ eQ[cYhVb[Y VUY^bcSV^^lZ Y^cVaeVZb [ Q``QaQc^_]d bcV6
[d5 ^_ SVUm `a_TaQ]]Ya_SQcm ]_W^_ Y ^Q pXl[V QbbV]R\VaQ5 Y cQ] ^Q]
^Y[c_ ^V `_]ViQVc S_b`_\mX_SQcmbp Q``QaQc^l] bcV[_] U\p faQ^V^Yp
_RaQc^_T_ `dcY `_ dX\Q] UVaVSQ `aY aVQ\YXQgYY YcVaQcYS^_T_ Q\T_aYc6
]Q7 @aY cQ[_] `_Uf_UV aQR_cQ aV[dabYS^_T_ aViV^Yp RdUVc _c\YhQcmbp
_c aQR_cl VT_ YcVaQcYS^_T_ ݷR\YX^VgQݷ \Yim e_a]Qc_] `aVUbcQS\V^Yp
Y^e_a]QgYY _ bcQUYY _RaQR_c[Y _cUV\m^_T_ dX\Q UVaVSQ7

3Va^ݷ]bp hdcm ^QXQU Y `_b]_caY] ^Q b\_SVb^lV _`YbQ^Yp ncYf USdf
Q\T_aYc]_S 1_U^Q eaQXQ U\p aV[dabYS^_T_5 gV\Qp bcaQ^YgQ U\p YcV6
aQcYS^_T_2 Y cV[bc Yf aVQ\YXQgYY 1`pcm bca_[ `a_cYS b_a_[Q27 ;_\m
b[_a_ S UVZbcSYcV\m^_bcY aVhm YUݷc _R _U^Yf Y cVf WV UVZbcSYpf ]Q6
iY^l5 S hݷ] WV b_bc_Yc _c\YhYV5 YX6XQ [_c_a_T_ Y _`YbQ^Yp5 Y aVQ6
\YXQgYY `_ bS_VZ b\_W^_bcY aQX\YhQocbp S ^Vb[_\m[_ aQXH 3_Xm]ݷ]
^Q bVRp b]V\_bcm dcSVaWUQcm5 hc_ _b^_S^_V _c\YhYV cdc S S_b`aYpcYY



ݷ B7;7 AV[dabYp [Q[ `aY]Va `QaQUYT]l =>

`a_Ybf_UpjVT_ hV\_SV[_]5 S c_]5 Vb\Y dT_U^_5 `_U [Q[Y] dT\_] XaV6
^Yp `a_TaQ]]Ybc aQbb]QcaYSQVc aViV^YV `_bcQS\V^^_Z XQUQhY7 @QaQ6
UYT]Q `a_TaQ]]Ya_SQ^Yp ‑ ^V S [_]`mocVaV5 _^Q S T_\_SV
`a_TaQ]]YbcQ7

B7;7;7 3YUl aV[dabYY
3 R_\miY^bcSV dhVR^Y[_S S [QhVbcSV `a_bc_T_ `aY]VaQ aV[dabYY

aQbb]QcaYSQoc SlhYb\V^YV eQ[c_aYQ\Q7 Nc_c `aY]Va cadU^_ ^QXSQcm
dUQh^l]5 `_b[_\m[d S UVZbcSYcV\m^_bcY eQ[c_aYQ\l ^Y[_TUQ ^V Sl6
hYb\pocbp S_ SaV]p Sl`_\^V^Yp `a_TaQ]]7 3 bQ]_] UV\V5 hYb\_ 21! ^V
`_]VjQVcbp S ?=6RYc^_V gV\_V5 c_ Vbcm S R_\miY^bcSV pXl[_S `a_TaQ]6
]Ya_SQ^Yp Y baVU Sl`_\^V^Yp ^V ]_WVc Rlcm `aVUbcQS\V^_5 cQ[ hc_ Y
SlhYb\V^YZ b dhQbcYV] nc_T_ hYb\Q `a_YXS_UYcm ^V\mXpD hc_ [QbQVcbp
X^QhV^YZ eQ[c_aYQ\Q U\p hYbV\ _c 1 U_ 205 c_ Yf5 _hVSYU^_5 `a_jV Rd6
UVc SlhYb\Ycm XQaQ^VV Y aQb`_\_WYcm S [_^bcQ^c^_] ]QbbYSV5 ^VWV\Y
bhYcQcm [QWUlZ aQX XQ^_S_7

6b\Y SQ] `_caVR_SQ\_bm hYb\V^^_V X^QhV^YV eQ[c_aYQ\Q U\p hYb\Q5 `aVSl6
iQojVT_ :95 c_ Sl5 [Q[ `aQSY\_5 UV\QVcV hc_6c_ ^V cQ[7 >Q`aY]Va5 S `aY[\QU^lf
XQUQhQf baQS^YcV\m^_ hQbc_ ]_Tdc `_caVR_SQcmbp RY^_]YQ\m^lV [_neeYgYV^6
cl5 e_a]d\d [_c_alf 1𝐶𝑘

𝑛 = 𝑛!
𝑘!(𝑛−𝑘)!

2 ]l SlS_UY\Y S_ SS_U^_Z hQbcY `VaS_T_
c_]Q 1b]7 7:27>7:ݷ 3lhYb\pcm Yf Sݷ \_Rݷ `_ nc_Z e_a]d\V ‑ `_`a_bcd T\d`_
Y S R_\miY^bcSV b\dhQVS U\p nc_T_ ^V fSQcYc aQXapU^_bcY S f_UV `a_]VWdc_h6
^lf SlhYb\V^YZD _`YbQ^^lZ S c_Z WV T\QSV `VaS_T_ c_]Q caVdT_\m^Y[ @Qb[Q\p5
_b^_SQ^^lZ ^Q b__c^_iV^YY 𝐶𝑘

𝑛+1 ≡ 𝐶𝑘−1
𝑛 + 𝐶𝑘

𝑛5 `_XS_\pVc _R_ZcYbm U\p nc_6
T_ _U^Y]Y c_\m[_ b\_WV^Yp]Y5 `aY nc_] `a_]VWdc_h^lV aVXd\mcQcl ^Y[_TUQ
^V `aVSlbpc SlhYb\pV]_T_ [_neeYgYV^cQ7 >Q`aY]Va5 b `_]_jmo caVdT_\m^Y[Q
@Qb[Q\p ^V b_bcQS\pVc `a_R\V] SlhYb\Ycm 𝐶12

30 = 864932255 c_TUQ [Q[ SlhYb6
\V^YV c_T_ WV [_neeYgYV^cQ `_ e_a]d\V b eQ[c_aYQ\Q]Y `_caVR_SQ\_ Rl cQ[
^QXlSQV]_Z U\Y^^_Zݷ QaYe]VcY[Y7ݷ

CQ[ Y\Y Y^QhV5 hYb\V^^lV X^QhV^Yp eQ[c_aYQ\_S ‑ ^V c_5 hc_ ]_WVc aVQ\m6
^_ `_caVR_SQcmbp SlhYb\pcm S `aY[\QU^_Z XQUQhV7

?c[QXQSiYbm aV[dabYS^_ bhYcQcm eQ[c_aYQ\5 _bcQ^_SY]bp ^Q Uad6
T_] `a_bc_] `aY]VaVC `_`a_RdV] aV[dabYS^_ aVQ\YX_SQcm `_Ubhݷc bd]6
]l n\V]V^c_S gV\_hYb\V^^_T_ ]QbbYSQ7 3 [QhVbcSV RQXYbQ aV[dabYY Sl6
RVaV] bQ]lZ `a_bc_Z b\dhQZ5 [_TUQ SlhYb\V^Yp S__RjV ^V ^dW^l ‑
]QbbYS5 ^V b_UVaWQjYZ ^Y _U^_T_ n\V]V^cQD bd]]Q n\V]V^c_S cQ[_T_
]QbbYSQ5 _hVSYU^_5 aQS^Q ^d\o7 6b\Y WV ]QbbYS ^V `dbc5 c_ VT_ bd]]Q
Vbcm bd]]Q ]QbbYSQ5 b_bcQS\V^^_T_ YX SbVf n\V]V^c_S Ybf_U^_T_5 [a_]V
bQ]_T_ `VaS_T_5 [ [_c_a_Z `aYRQS\V^ `VaSlZ n\V]V^cD bd]]d ]QbbYSQ
]_W^_ SlhYb\Ycm b `_]_jmo bQ]_Z ed^[gYY5 [_c_aQp bVZhQb `YiVcbp7
@_\dhQVcbp `aY]Va^_ cQ[C

9>D 1BB1IhCE=13?>CD 9>D 1BBdf5 9>D <5>2
K



=? @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

961<5> EF 92
B5DEB> 9D

B5DEB> 1BBd9f 4 1BB1IhCE=1611BBd:f25 <5> 6 :2D
M

;_^Vh^_5 Qbc_pjYV^ݷ bYi^Y[Yݷ ^Q`Yidc c_ WV bQ]_V Y^QhV5 `aY]Va^_
cQ[C

9>D 1BB1IhCE=13?>CD 9>D 31BB5 9>D <5>2
K

B5DEB> <5> EF 9 H 9 C 31BB 4 1BB1IhCE=11BB4:5 <5>6:2D
M

3`a_hV]5 ]QiY^^lZ [_U YX ncYf USdf SQaYQ^c_S `_\dhYcbp5 b[_aVV
SbVT_5 _UY^ Y c_c WVD aQX^YgQ XUVbm5 [Q[ S_UYcbp5 S S_b`aYpcYY7 ?b6
^_S^lf _c\YhYZ ]_W^_ _c]VcYcm USQC Yb`_\mX_SQ^YV aQXl]V^_SQ^Yp
S]Vbc_ Y^UV[bYa_SQ^Yp Y db\_S^_V SlaQWV^YV S]Vbc_ db\_S^_T_ _`V6
aQc_aQD Vb\Y `VaS_V ‑ nc_ bS_VT_ a_UQ SYXYc^Qp [Qac_h[Q pXl[Q BY
b VT_ QUaVb^_Z QaYe]VcY[_Z5 c_ Sc_a_V5 [Q[ ^Y bcaQ^^_5 `aVSaQjQVc
aVQ\YXQgYo YX Y]`VaQcYS^_Z S ed^[gY_^Q\m^do7

CQ[ Y\Y Y^QhV5 XUVbm ]l Y]VV] UV\_ b `a_bc_Z aV[dabYVZ C ed^[6
gYp SlXlSQVc bQ]Q bVRp a_S^_ _UY^ aQX7 BfV]QcYhVb[Y nc_ ]_W^_ `_6
[QXQcm cQ[C

612 K 777 612 777 M

BdjVbcSdoc Y UadTYV SYUl aV[dabYY5 [_c_alV ]l bVZhQb `_`lcQV]bp
aQbb]_caVcm7 6b\Y ed^[gYp SlXlSQVc UadTdo ed^[gYo5 cQ5 S_X]_W^_5
caVcmo Y cQ[ UQ\VV5 ^_ S [Q[_Z6c_ ]_]V^c b^_SQ SlXlSQVcbp `VaSQp5
T_S_apc _ SXQY]^_Z aV[dabYY 7 B cQ[Y] SQaYQ^c_] 1`aQSUQ5 SbVT_
U\p USdf ed^[gYZ2 ]l SbcaVhQ\Ybm S c7 ;5 [_TUQ aViQ\Y ^Q BY XQUQhd
_ b_`_bcQS\V^YY bca_[Y b _RaQXg_] 1b]7 27;;7>7=ݷ BfV]QcYhVb[Y _RjYZ
SYU SXQY]^_Z aV[dabYY SlT\pUYc cQ[C

6:12 K 777 6;12 777 M
6;12 K 777 6<12 777 M
777
6>12 K 777 6:12 777 M

Q U\p `a_bcVZiVT_ b\dhQp YX USdf ed^[gYZ ‑ cQ[C

612 K 777 712 777 M
712 K 777 612 777 M

3 bYcdQgYY5 [_TUQ ed^[gYp XQ _U^_ Sl`_\^V^YV ]_WVc SlXSQcm bQ]Q
bVRp R_\miV _U^_T_ aQXQ5 ^_ SbV ncY SlX_Sl Sl`_\^pocbp cQ[5 hc_ ^Y
_UY^ YX ^Yf ^V XQSYbYc _c aVXd\mcQc_S aQR_cl UadT_T_5 ]l Y]VV] UV\_



ݷ B7;7 AV[dabYp [Q[ `aY]Va `QaQUYT]l =@

b `QaQ\\V\m^_Z aV[dabYVZ 7 >QXSQ^YV _`aQSUlSQVcbp cV]5 hc_ `aY
^Q\YhYY R_\VV hV] _U^_T_ `a_gVbb_aQ _cUV\m^lV aV[dabYS^lV SlX_6
Sl ]_Tdc Rlcm _caQR_cQ^l _U^_SaV]V^^_ 1`QaQ\\V\m^_27 BfV]QcYhVb[Y
`QaQ\\V\m^Qp aV[dabYp SlT\pUYc cQ[C

612 K 777 71777 6125 777 6125 777 2 777 M

8UVbm 7 ‑ nc_ ^V _RpXQcV\m^_ ed^[gYp5 nc_ ]_WVc Rlcm5 ^Q`aY]Va5
QaYe]VcYhVb[_V SlaQWV^YV5 U\p SlhYb\V^Yp [_c_a_T_ ^dW^l SbV VT_
_`VaQ^Ul5 ^_ [_c_a_]d `aY nc_] Sbݷ aQS^_5 S [Q[_] `_apU[V ncY _`VaQ^6
Ul SlhYb\V^l7 3 hQbc^_bcY5 Vb\Y Rl ^Q] ^dW^_ Rl\_ _R_ZcY US_Yh^_V
UVaVS_ ^V U\p aQb`VhQc[Y VT_ n\V]V^c_S5 [Q[ ]l nc_ UV\Q\Y S `aVUl6
UdjV] `QaQTaQeV5 Q U\p SlhYb\V^Yp VT_ bd]]l5 d ^Qb `_\dhY\_bm Rl
hc_6c_ Sa_UV b\VUdojVT_C

9>D DB55CE=13?>CD CDBE3D >?45 3B2
K

B5DEB> B H DB55CE=1B6G<56D2 4 B6GF1< 4 DB55CE=1B6GB978D2 C 9D
M

3 a_\Y ed^[gYY 7 XUVbm Slbcd`QVc _Rlh^_V b\_WV^YV7
;Q[ _cUV\m^lZ SYU aV[dabYY Y^_TUQ aQbb]QcaYSQoc aV[dabYo

SlbiVT_ `_apU[Q@5 [_TUQ ed^[gYp ]_WVc SlXSQcm bQ]Q bVRp R_\miV
_U^_T_ aQXQ5 `aYhݷ] _UY^ SlX_S XQSYbYc _c aVXd\mcQcQ UadT_T_ SlX_SQC

612 K 777 61777 612 7772 777 M

3 [QhVbcSV `aY]VaQ cQ[_Z aV[dabYY _Rlh^_ `aYS_Upc ed^[gYo 1[[Va]Q^Q5 [_6
c_ado ]l dWV d`_]Y^Q\Y S `VaS_] c_]V 1b]7 27?7>7:ݷ ?`aVUV\V^YV Vݷ cQ[_S_C

𝐴(𝑚,𝑛) =

⎧⎪⎨⎪⎩
𝑛+ 1, 𝑚 = 0;

𝐴(𝑚− 1, 1), 𝑚 > 0, 𝑛 = 0;

𝐴(𝑚− 1, 𝐴(𝑚,𝑛− 1)), 𝑚 > 0, 𝑛 > 0.

3 cV_aYY SlhYb\Y]_bcY ncQ ed^[gYp YTaQVc haVXSlhQZ^_ SQW^do a_\m ‑ _^Q
b\dWYc `a_bcVZiY] `aY]Va_] hQbcYh^_6aV[dabYS^_Z ed^[gYY5 [_c_aQp `aY
nc_] ^V pS\pVcbp `aY]YcYS^_6aV[dabYS^_ZD ^_5 [_\m b[_a_ ]l XQ^Y]QV]bp `aQ[6
cYhVb[Y] `a_TaQ]]Ya_SQ^YV]5 ^Y[Q[_Z `_\mXl _c ed^[gYY 1[[Va]Q^Q ]l5 b[_6
aVV SbVT_5 ^V `_\dhY]7 5QWV Vb\Y Rl _^Q ^Q] SUadT `_^QU_RY\Qbm5 c_ ]l Rl
Sbݷ aQS^_ ^V bcQ\Y Vݷ SlhYb\pcm b `_]_jmo aV[dabYY5 `_Sc_apojVZ _`aVUV\V6

@1^T\7 89785B6?B45B B53EBC9?>7 ;Q[ S_UYcbp5 XUVbm Vbcm cadU^_bcY b `VaVS_U_]C
e_a]Q\m^_ 89785B ‑ nc_ baQS^YcV\m^Qp bcV`V^m5 Q ^V `aVS_bf_U^Qp5 cQ[ hc_ `ap6
]_Z `VaVS_U XSdhQ\ Rl [Q[ aV[dabYpݷ R_\VV Slb_[_T_ `_apU[Q5ݷ ^_ S adbb[_] pXl[V
`aY]V^V^YV baQS^YcV\m^_Z bcV`V^Y ^V]VU\V^^_ S\Vhݷc S_`a_b Sa_UV R_\VVݷ Slb_6
[_T_5 hV] hc_H5ݷ Y _cbdcbcSYV `ap]_T_ _cSVcQ ^Q nc_c S_`a_b S R\YWQZiV] [_^cV[6
bcV SlXlSQVc _jdjV^YV bV]Q^cYhVb[_Z _iYR[Y7 @VaVS_U b\_S_] ݷSlbiYZݷ XUVbm
`aVUbcQS\pVc b_R_Z U_S_\m^_ ^V`aYpc^lZ [_]`a_]Ybb5 `_b[_\m[d5 aQXd]VVcbp5 6_`ݷ
apU_[5ݷ Vb\Y cQ[ ]_W^_ SlaQXYcmbp5 ]_WVc Rlcm ݷVjݷ SliV7ݷ
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^YV7 5V\_ S c_]5 hc_ U\p 𝑚 ∈ {0, ..., 3} bdjVbcSdoc U_bcQc_h^_ `a_bclV ^VaV6
[dabYS^lV e_a]d\l SlhYb\V^Yp 𝐴(𝑚,𝑛)5 Q `aY 𝑚 > 3 ed^[gYp 1[[Va]Q^Q
aQbcݷc bc_\m bcaV]YcV\m^_5 hc_ Vݷ X^QhV^Yp Sbݷ aQS^_ ^Y[dUQ ^V `_]Vbcpcbp5
`aYhݷ] ^Qb c_\[_] ^V b`Qbݷc UQWV U\Y^^Qp QaYe]VcY[QC U\p faQ^V^Yp hYb\Q
𝐴(4, 3) = 22

65536

− 35 Vb\Y Rl ]l `_`lcQ\Ybm hVbc^_ `aVUbcQSYcm VT_ S SYUV
RYc_S_Z bca_[Y5 ^V fSQcY\_ Rl eYXYhVb[_Z `Q]pcY SbVf [_]`mocVa_S ]YaQ5

^d Q 𝐴(4, 4) = 22
265536

− 3 b_UVaWYc R_\miV US_Yh^lf gYea5 hV] 3bV\V^^Qp ‑
Qc_]_S7 @aY 𝑚 > 4 U\p XQ`YbY X^QhV^YZ ed^[gYY 1[[Va]Q^Q `aYf_UYcbp `aYRV6
TQcm [ ^VcaQUYgY_^^l] ]QcV]QcYhVb[Y] _R_X^QhV^Yp] Sa_UV bcaV\_h^_Zݷ ^_6
cQgYY ;^dcQ5ݷ ^_ nc_ dWV [ `aQ[cYhVb[_]d `a_TaQ]]Ya_SQ^Yo ^Y[Q[_T_ _c^_iV6
^Yp ^V Y]VVc7 1Sc_ad [^YTY ^V dUQ\_bm `aYUd]Qcm b[_\m[_6^YRdUm `aQ[cYh^lZ5
[_a_c[YZ Y `aY nc_] dRVUYcV\m^lZ `aY]Va aV[dabYY SlbiYf `_apU[_S7

B7;7<7 AVUd[gYp 1bSݷac[Q2 `_b\VU_SQcV\m^_bcVZ
CVa]Y^l aVUd[gYp Y bSݷac[Q ‑ Vb\Y5 [_^Vh^_5 aQbb]QcaYSQcm

`aVU]Vc^do _R\Qbcm5 bSpXQ^^do b _RaQR_c[_Z `_b\VU_SQcV\m^_bcVZ ‑
`aVUbcQS\poc b_R_Z bY^_^Y]lD ^QU_ b[QXQcm5 hc_ Y S Q^T\YZb[_Z \Y6
cVaQcdaV U\p _R_X^QhV^Yp nc_T_ `aYݷ]Q Yb`_\mXdocbp USQ aQX^lf cVa6
]Y^Q ‑ B54E35 Y 6?<47 Bdcm aVUd[gYY S c_]5 hc_ _U^Q Y cQ WV ed^[6
gYp 1_c USdf QaTd]V^c_S2 `_b\VU_SQcV\m^_ `aY]V^pVcbp [ `VaS_]d n\V6
]V^cd `_b\VU_SQcV\m^_bcY5 XQcV] [ `_\dhV^^_]d aVXd\mcQcd Y Sc_a_6
]d n\V]V^cd5 XQcV] [ `_\dhV^^_]d aVXd\mcQcd Y caVcmV]d n\V]V^cd Y
cQ[ UQ\VV7 >Q bQ]_] `VaS_] iQTV5 c_ Vbcm [_TUQ d ^Qb ^Vc aVXd\mcQ6
cQ `aVUlUdjVT_ iQTQ5 S]Vbc_ ^VT_ Yb`_\mXdVcbp ^V[_V X^QhV^YV5 ^Q6
XlSQV]_V XQcaQS[_Z 7 >Q`aY]Va5 Vb\Y d ^Qb Vbcm `_b\VU_SQcV\m^_bcm
{𝑎1, 𝑎2, ..., 𝑎𝑛}5 XQcaQS[Q 𝑣 Y ed^[gYp USdf QaTd]V^c_S 𝑓 5 c_ e_a]Q\m^_
]_W^_ aQbb]QcaYSQcm aVUd[gYo [Q[ `_b\VU_SQcV\m^_bcm SlhYb\V^YZ

𝑟1 = 𝑓(𝑎1, 𝑣),

𝑟2 = 𝑓(𝑎2, 𝑟1),

𝑟3 = 𝑓(𝑎3, 𝑟2),

...

𝑟𝑛 = 𝑓(𝑎𝑛, 𝑟𝑛−1),

Y\Y5 Vb\Y `_\_WYcm 𝑟0 = 𝑣5 c_C

𝑟𝑛 =

{︃
𝑣, 𝑛 = 0;

𝑓(𝑎𝑛, 𝑟𝑛−1), 𝑛 > 0.

@_b\VU^YZ `_\dhV^^lZ aVXd\mcQc 1S UQ^^_] b\dhQV 𝑟𝑛2 aQbb]QcaYSQ6
Vcbp [Q[ aVXd\mcQc SbVZ aVUd[gYY7 >Q`aY]Va5 Vb\Y S a_\Y 𝑓 RdUVc
Slbcd`Qcm `a_bc_V b\_WV^YV 1𝑓(𝑥, 𝑦) = 𝑥 + 𝑦25 Q S a_\Y XQcaQS[Y ‑
05 aVUd[gYp UQbc ^Q] bd]]d `_b\VU_SQcV\m^_bcYD Vb\Y WV S [QhVbcSV
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𝑓 SXpcm d]^_WV^YV 1𝑓(𝑥, 𝑦) = 𝑥𝑦25 Q XQcaQS[_Z bUV\Qcm VUY^Ygd5 ]l
`_\dhY] `a_YXSVUV^YV7 ?`aVUV\YS 𝑓 [Q[ ]Q[bY]d] bS_Yf QaTd]V^c_S
1𝑓(𝑥, 𝑦) = 𝑚𝑎𝑥(𝑥, 𝑦)25 ]_W^_ ^QZcY ^QYR_\miYZ n\V]V^c `_b\VU_SQ6
cV\m^_bcY5 ^_ `aYUݷcbp S [QhVbcSV XQcaQS[Y SXpcm Vݷ `VaSlZ n\V]V^c7

AVUd[gYo ]_W^_ `a_S_UYcm ^V b ^QhQ\Q5 Q b [_^gQ XQUQ^^_Z `_b\V6
U_SQcV\m^_bcYC

𝑟𝑛 = 𝑓(𝑎𝑛, 𝑣),

𝑟𝑛−1 = 𝑓(𝑎𝑛−1, 𝑟𝑛),

...

𝑟2 = 𝑓(𝑎2, 𝑟3),

𝑟1 = 𝑓(𝑎1, 𝑟2).

AVXd\mcQc_] XUVbm RdUVc 𝑟17 @VaSlZ SQaYQ^c ^QXlSQoc \VS_Z aVUd[6
gYVZ 5 Sc_a_Z ‑ `aQS_Z aVUd[gYVZ D ^QXSQ^YV _`aQSUlSQVcbp cV]5 b
[Q[_T_ [_^gQ `_b\VU_SQcV\m^_bcY Vݷ ^QhY^Qoc _RaQRQclSQcm7 3liV6
`aYSVUݷ^^lV b__c^_iV^Yp ]_W^_ XQ`YbQcm RVX Yb`_\mX_SQ^Yp `a_]V6
Wdc_h^lf `VaV]V^^lf5 Y _Rlh^_ cQ[ Y `_bcd`Qoc5 ]V^pp U\p ^QT\pU6
^_bcY ]VbcQ]Y QaTd]V^cl ed^[gYY U\p b\dhQp \VS_Z aVUd[gYYC

𝑟<56D = 𝑓(𝑓(...𝑓(𝑓(𝑣, 𝑎1), 𝑎2)..., 𝑎𝑛−1), 𝑎𝑛)

𝑟B978D = 𝑓(𝑎1, 𝑓(𝑎2, ..., 𝑓(𝑎𝑛−1, 𝑓(𝑎𝑛, 𝑣))...))

3 pXl[Qf ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp _Rlh^_ Vbcm RYR\Y_6
cVh^Qp ed^[gYp5 aVQ\YXdojQp _RQ SQaYQ^cQ aVUd[gYYD ed^[gYp 𝑓 `aY
nc_] `VaVUQݷcbp [Q[ _UY^ YX `QaQ]Vca_S7 @aY]VhQcV\m^_5 hc_ S ^VcY`Y6
XYa_SQ^^lf pXl[Qf Sa_UV <Yb`Q nc_ ]_WVc Rlcm UVZbcSYcV\m^_ ed^[6
gYp5 c_TUQ [Q[ S pXl[Qf cY`YXYa_SQ^^lf U\p aVUd[gYY Yb`_\mXdVcbp
^Vhc_ _R_Rjݷ^^_V S c_] b]lb\V5 hc_ `aY]V^pcm nc_ ݷ_Vhc^ݷ ]_W^_ [
aQX^l] cY`Q] n\V]V^c_S `_b\VU_SQcV\m^_bcY5 aQX^l] cY`Q] S_XSaQjQ6
V]_T_ X^QhV^Yp U\p ed^[gYY 𝑓 Y aQX^l] SYUQ] `_b\VU_SQcV\m^_bcVZ
1]QbbYS5 b`Yb_[ Y\Y UQWV eQZ\27 =VWUd `a_hY]5 S _RjV] b\dhQV cY`
n\V]V^cQ `_b\VU_SQcV\m^_bcY ^V b_S`QUQVc b cY`_] X^QhV^Yp ed^[gYY7
>Q`aY]Va5 b `_]_jmo aVUd[gYY ]_W^_ dUQ\Ycm YX b`Yb[Q n\V]V^cl5
dU_S\VcS_apojYV _`aVUV\ݷ^^_]d db\_SYoD S nc_] b\dhQV5 [Q[_S Rl ^Y
Rl\ cY` n\V]V^cQ b`Yb[Q5 ed^[gYp 𝑓 U_\W^Q RdUVc S_XSaQjQcm b`Yb_[5
Q S a_\Y XQcaQS[Y RdUVc5 _hVSYU^_5 `dbc_Z b`Yb_[7

9^cVaVb U\p ^Qb `aVUbcQS\pVc aV[dabYS^Qp aVQ\YXQgYp aVUd[gYY ‑
b_RbcSV^^_ T_S_ap5 cQ[ Vݷ SbVTUQ Y aVQ\YXdoc7 <VSdo aVUd[gYo `aY WV6
\Q^YY ]_W^_ aVQ\YX_SQcm `a_bcl] gY[\_]5 ^_ `aQSQp U_`db[QVc nc_
\Yim U\p `_b\VU_SQcV\m^_bcVZ5 `_ [_c_al] ]_W^_ USYTQcmbp b`aQSQ
^Q\VS_ ‑ ^Q`aY]Va5 U\p ]QbbYS_S Y\Y USdbSpX^lf b`Yb[_S7 6b\Y ^Q]
`aYUݷc S T_\_Sd aVQ\YX_SQcm gY[\_] `aQSdo aVUd[gYo U\p _U^_bSpX6
^_T_ b`Yb[Q5 `aYUݷcbp XQSVbcY Sb`_]_TQcV\m^lZ b`Yb_[ ‑ eQ[cYhVb[Y
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`_\dhYcbp5 hc_ ]l b^QhQ\Q `_bca_Y] ݷa^dclZݷVaVS`ݷ b`Yb_[ n\V]V^6
c_S5 Q `_c_] dWV RdUV] `aY]V^pcm 𝑓 [ VT_ n\V]V^cQ]7 CQ[ Y\Y Y^Q6
hV5 YcVaQcYS^Qp aVQ\YXQgYp aVUd[gYY ‑ [Q[ `aQS_Z5 cQ[ Y \VS_Z ‑
SlT\pUYc ^Vb[_\m[_ `a_cYS_VbcVbcSV^^_7

; b_WQ\V^Yo5 pXl[ BY b\Yi[_] RVUV^5 hc_Rl ^Q [ݷ^ ]_W^_ Rl\_
`_[QXQcm aVUd[gYo `_b\VU_SQcV\m^_bcVZ S_ Sbݷ] Vݷ SV\Y[_\V`YYD cQ[do
UV]_^bcaQgYo ]l _c\_WY] U_ `_pS\V^Yp S ^QiV] RQTQWV R_\VV `_Uf_6
UpjYf U\p nc_T_ Y^bcad]V^c_S7 BVZhQb WV _TaQ^YhY]bp aQbb]_caV^YV]
b`Yb[_S gV\lf hYbV\5 b_bc_pjYf YX XSV^mVS cQ[_T_ cY`QAC

CDBE3D 9D5= K
9>D F1<D
CDBE3D 9D5= 3>5HDD

MD

Y ed^[gYZ5 `a_YXS_UpjYf QaYe]VcYhVb[YV UVZbcSYp5 c_ Vbcm `aY^Y6
]QojYf ^Q Sf_U USQ `QaQ]VcaQ cY`Q 9>D Y S_XSaQjQojYf c_WV 9>D7
?`YiV] cY` U\p d[QXQcV\p ^Q cQ[do ed^[gYoC

DI@5456 9>D 139>D6E>@DB219>D5 9>D2D

Ed^[gYp5 `a_YXS_UpjQp \VSdo aVUd[gYo b`Yb[Q5 RdUVc SlT\pUVcm cQ[C

9>D 9>D<9CDhB54E35h<19>D6E>@DB 65 9>D 95 CDBE3D 9D5= 3<C2
K

B5DEB> <C H 9>D<9CDhB54E35h<165 6195 <C6GF1<25 <C6G>5HD2 C 9D
M

@aQSQp aVUd[gYp UV\QVcbp cQ[C

9>D 9>D<9CDhB54E35hB19>D6E>@DB 65 9>D 95 CDBE3D 9D5= 3<C2
K

B5DEB> <C H 61<C6GF1<5 9>D<9CDhB54E35hB165 95 <C6G>5HD22 C 9D
M

>Vb]_cap ^Q bf_WVbcm aViQV]lf XQUQh5 _hVSYU^_V `_U_RYV aViV^YZ Y
UQWV _UY^Q[_SlZ RQXYb aV[dabYY 1`aY `dbc_] b`Yb[V aVXd\mcQc_] _Rk6
pS\pVcbp XQcaQS[Q25 ncY USV ed^[gYY aQR_cQoc b_SVaiV^^_ `_6aQX^_]d7
@aY \VS_Z aVUd[gYY ]l b^QhQ\Q _RaQjQV]bp [ ed^[gYY 𝑓 5 `_\dhQV]
aVXd\mcQc5 Y XQUQhQ bS_UYcbp [ `aVUlUdjVZ5 c_\m[_ S a_\Y XQcaQS[Y
cV`Vam Slbcd`QVc nc_c c_\m[_ hc_ `_\dhV^^lZ aVXd\mcQc5 Q _c b`Yb[Q
d ^Qb _bcQ\_bm ^Q _UY^ n\V]V^c ]V^miVD _bcQݷcbp c_\m[_ _RaQcYcmbp [
c_Z ed^[gYY5 [_c_ado ]l `YiV]5 hc_Rl5 [Q[ `_\QTQVcbp `aY Yb`_\m6
X_SQ^YY aV[dabYY5 aViYcm cd WV XQUQhd U\p hdcm6hdcm R_\VV `a_bc_T_
b\dhQp7

A@aYSVUݷ^^lV XUVbm Y UQ\VV S nc_] `QaQTaQeV eaQT]V^cl [_UQ Sl ^QZUݷcV S
QafYSV `aY]Va_S S eQZ\V B54E35h<C737



ݷ B7;7 AV[dabYp [Q[ `aY]Va `QaQUYT]l >:

B `aQS_Z aVUd[gYVZ Sbݷ ^Vb[_\m[_ b\_W^VV7 ?RaQcYcmbp baQXd WV [
ed^[gYY 𝑓 ]l ^V ]_WV]5 `_b[_\m[d X^QV] c_\m[_ _UY^ YX `QaQ]Vca_S
U\p nc_T_ _RaQjV^Yp ‑ `VaSlZ n\V]V^c b`Yb[QD ^_ Sc_al] Vݷ `QaQ]Vc6
a_] U_\WV^ bcQcm aVXd\mcQc aVUd[gYY SbVT_ _bcQ\m^_T_ b`Yb[Q5 [Q[_S_Z
^QiQ aVQ\YXQgYp Y SlhYb\pVc5 aV[dabYS^_ SlXSQS bQ]Q bVRp5 Y \Yim
`_b\V nc_T_ SlXlSQVc 𝑓 7 6b\Y Sl XQ`dcQ\Ybm5 `_`a_RdZcV aQX_RaQcm
b\VUdojdo XQ`Ybm cVf WV bQ]lf aViV^YZC

9>D 9>D<9CDhB54E35h<19>D6E>@DB 65 9>D 95 CDBE3D 9D5= 3<C2
K

9>D >5Gh9D
9611<C2

B5DEB> 9D
>5Gh9 F 6195 <C6GF1<2D
B5DEB> 9>D<9CDhB54E35h<165 >5Gh95 <C6G>5HD2D

M

9>D 9>D<9CDhB54E35hB19>D6E>@DB 65 9>D 95 CDBE3D 9D5= 3<C2
K

9>D B5CDhB5CD
9611<C2

B5DEB> 9D
B5CDhB5C F 9>D<9CDhB54E35hB165 95 <C6G>5HD2D
B5DEB> 61<C6GF1<5 B5CDhB5C2D

M

8QRVTQp S`VaݷU5 _c]VcY]5 hc_ 9>D<9CDhB54E35h< `_UUQݷcbp _`cY]YXQgYY _bcQ6
c_h^_Z aV[dabYY5 Q 9>D<9CDhB54E35hB ‑ ^Vc5 `_b[_\m[d `_b\V aV[dabYS^_T_
SlX_SQ UV\QVc hc_6c_ Vj5ݷ S UQ^^_] b\dhQV ‑ SlXlSQVc ed^[gYo 67

Hc_Rl `_`a_R_SQcm ^Qid aVUd[gYo S UV\V5 ^Q] `_caVRdocbp ed^[6
gYY5 [_c_alV ]_W^_ Yb`_\mX_SQcm S a_\Y 𝑓 7 >Q`YiV] ^Vb[_\m[_ cQ[Yf
ed^[gYZC

9>D 9>Dh@<EC19>D H5 9>D I2 K B5DEB> H 4 ID M
9>D 9>Dh=E<19>D H5 9>D I2 K B5DEB> H 3 ID M
9>D 9>Dh=1H19>D H5 9>D I2 K B5DEB> H G I H H C ID M
9>D 9>DhJ3>Dh<56D19>D >5 9>D H2 K B5DEB> HFF9 H >4: C >D M
9>D 9>DhJ3>DhB978D19>D H5 9>D >2 K B5DEB> HFF9 H >4: C >D M

CV`Vam5 Vb\Y d ^Qb Vbcm b`Yb_[5 ^Q [_c_alZ d[QXlSQVc d[QXQcV\m <9CD5
c_ `_bhYcQcm bd]]d Y `a_YXSVUV^YV VT_ n\V]V^c_S ]l ]_WV] cQ[C

CE= F 9>D<9CDhB54E35h<19>Dh@<EC5 95 <9CD2D
@B?4 F 9>D<9CDhB54E35h<19>Dh=E<5 :5 <9CD2D

>QZcY ]Q[bY]Q\m^lZ n\V]V^c S b`Yb[V ]_W^_ cQ[C

=1H F 9>D<9CDhB54E35h<19>Dh=1H5 <9CD6GF1<5 <9CD6G>5HD2D
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5\p bd]]l Y `a_YXSVUV^Yp ]_W^_ b cV] WV db`Vf_] Yb`_\mX_SQcm
9>D<9CDhB54E35hB5 U\p `_Yb[Q ]Q[bY]d]Q5 S `aY^gY`V5 c_WV5 f_cp `_6
Yb[ `aY nc_] RdUVc Sl`_\^V^ S ^Vb[_\m[_ bcaQ^^_Z `_b\VU_SQcV\m^_6
bcYC b^QhQ\Q `VaSlZ n\V]V^c RdUVc `aY^pc XQ ]Q[bY]Q\m^lZ5 Q `_c_]
b`Yb_[ RdUVc `a_b]_caV^ b [_^gQ U_ Sc_a_T_ n\V]V^cQ7

Ed^[gYY 9>DhJ3>Dh<56D Y 9>DhJ3>DhB978D `_XS_\poc `_bhYcQcm S
b`Yb[V [_\YhVbcS_ n\V]V^c_S5 aQS^lf ^d\o5 `aYhݷ] `VaSQp `aVU^QX^Q6
hV^Q U\p \VS_Z aVUd[gYY5 Sc_aQp ‑ U\p `aQS_Z7 @QaQ]Vca H d ncYf
ed^[gYZ ‑ _hVaVU^_V hYb\_5 [_c_a_V ^dW^_ baQS^Ycm b ^d\5[ݷ Q `Q6
aQ]Vca > ‑ [_\YhVbcS_ aQ^VV _R^QadWV^^lf ^d\VZD Vb\Y H aQSV^ ^d6
\o5 ed^[gYp S_XSaQjQVc ^Q VUY^Ygd R_\miV5 hV] >5 S `a_cYS^_] b\d6
hQV ‑ `a_bc_ >7 5SV aQX^lV ed^[gYY `_caVR_SQ\Ybm YX6XQ c_T_5 hc_
9>D<9CDhB54E35h< `VaVUQݷc n\V]V^cl b`Yb[Q S ed^[gYo 𝑓 Sc_al] `Q6
aQ]Vca_]5 Q 9>D<9CDhB54E35hB ‑ `VaSl]7 B__cSVcbcSdojYV SlX_Sl
RdUdc SlT\pUVcm cQ[C

J5B?h3?E>D F 9>D<9CDhB54E35h<19>DhJ3>Dh<56D5 95 <9CD2D
J5B?h3?E>D F 9>D<9CDhB54E35hB19>DhJ3>DhB978D5 95 <9CD2D

?c]VcY] Vjݷ _UY^ ]_]V^c7 3bV `aY]Val nc_T_ `QaQTaQeQ ^_bpc b[_aVV Y\6
\obcaQcYS^lZ5 ^VWV\Y `aQ[cYhVb[YZ fQaQ[cVa7 3 UVZbcSYcV\m^_bcY SapU \Y
[_]d6c_ `aYUݷc S T_\_Sd `aY]V^pcm aVUd[gYo S ^Qbc_pjYf `a_TaQ]]Qf ^Q BY7
>Q`aY]Va5 cQ WV bd]]Q b`Yb[Q5 aVQ\YX_SQ^^Qp hVaVX aVUd[gYo5 RdUVc aQR_6
cQcm aQX S UVbpcm ]VU\V^^VV5 hV] `a_bc_V bd]]Ya_SQ^YV n\V]V^c_S gY[\_]5
^d Q cQ[YV b\dhQY aVUd[gYY5 [_TUQ _^Q aVQ\m^_ `_\VX^Q5 ^Q BY ^V bUV\Qcm7
=l _RpXQcV\m^_ SVa^ݷ]bp [ aVUd[gYY `_XU^VV5 `aY aQbb]_caV^YY cQ[Yf pXl[_S
`a_TaQ]]Ya_SQ^Yp5 TUV _^Q SlT\pUYc ^Q]^_T_ VbcVbcSV^^VV7

B7;7=7 ?bcQc_h^Qp aV[dabYp
AQbb]_caY] Vjݷ _UY^ `a_bc_Z `aY]Va7 @dbcm d ^Qb Y]VVcbp b`Yb_[

gV\lf hYbV\5 cQ[_Z WV5 [Q[_Z ]l Yb`_\mX_SQ\Y aQ^VV 1XSV^mp b `_\p]Y
F1< Y >5HD25 Y ^Q] ^dW^_ ^QZcY `VaSlZ n\V]V^c b XQUQ^^l] X^QhV^Y6
V]7 6b\Y n\V]V^c ^QZUV^5 b\VUdVc SVa^dcm VT_ QUaVb5 Q Vb\Y n\V]V^cQ b
cQ[Y] X^QhV^YV] ^Vc ‑ SVa^dcm W^UU7 3`_\^V VbcVbcSV^^l] RdUVc aV6
[dabYS^_V aViV^YVC Vb\Y b`Yb_[ `dbc5 SVa^dcm W^UU5 Vb\Y _^ ^V `dbc Y
`VaSlZ n\V]V^c b_UVaWYc ^dW^_V ^Q] X^QhV^YV ‑ SVa^dcm QUaVb nc_T_
n\V]V^cQ5 S _bcQ\m^lf b\dhQpf `_`lcQcmbp `_Yb[Qcm n\V]V^c S fS_bcV
b`Yb[Q7 Ed^[gYp RdUVc SlT\pUVcm cQ[C
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8UVbm `aY]VhQcV\V^ c_c eQ[c5 hc_ `_b\V XQSVaiV^Yp aV[dabYS^_T_ Sl6
X_SQ X^QhV^YV5 S_XSaQjݷ^^_V SlXSQ^^_Z 2ݷS\_WV^^_Zݷ1 Y`_bcQbmo ^Q6
iVZ ed^[gYY5 ^V]VU\V^^_ bcQ^_SYcbp X^QhV^YV]5 S_XSaQjQV]l] YX cV6
[djVT_ SlX_SQ ed^[gYY5 Q Vݷ Sl`_\^V^YV ^Q nc_] XQSVaiQVcbp7 9^QhV
T_S_ap5 aV[dabYS^lZ SlX_S ‑ Vb\Y5 [_^Vh^_5 Sl`_\^V^YV `_i\_ Y]V^^_
`_ nc_Z SVc[V ‑ bcQ^_SYcbp `_b\VU^Y] UVZbcSYV]5 Sl`_\^pV]l] ed^[6
gYVZ 1^Q UQ^^_] da_S^V S\_WV^^_bcY25 R_\miV ^YhVT_ UV\Qcm ^V ^QU_7
;Q[ b\VUbcSYV5 bcV[_SlZ eaVZ]5 b__cSVcbcSdojYZ cV[djV]d Sl`_\^V6
^Yo ed^[gYY5 bcQ^_SYcbp ^V ^dWV^ S c_c ]_]V^c5 [_TUQ d`aQS\V^YV
`VaVUQ^_ S\_WV^^_]d n[XV]`\pad7 ?hVSYU^Qp _`cY]YXQgYp b_bc_Yc S
c_]5 hc_Rl bcV[_SlZ eaVZ] U\p aV[dabYS^_ SlXSQ^^_T_ `a_T_^Q ed^[6
gYY b_XUQSQ\bp ^V cQ[5 [Q[ nc_ _Rlh^_ UV\QVcbp ‑ bSVafd S bcV[V ^QU
cV[djY] eaVZ]_] ‑ Q `_SVaf cV[djVT_ eaVZ]Q5 XQcYaQp VT_D aV[dabYS6
^Qp Y`_bcQbm ^QiVZ ed^[gYY S nc_] b\dhQV U_\W^Q SVa^dcm d`aQS\V^YV
baQXd cdUQ5 _c[dUQ YX^QhQ\m^_ Rl\Q SlXSQ^Q ^QiQ ed^[gYp7

; _Rkpb^V^Yo ]_W^_ `_U_ZcY Y^QhV7 @aY aV[dabYS^_] SlX_SV
d`aQS\V^YV5 _hVSYU^_5 `VaVUQݷcbp ^Q ^QhQ\_ c_Z WV bQ]_Z ^QiVZ ed^[6
gYY7 6b\Y SlX_Sl aVQ\YX_SQ^l 5ݷ_^hVbcݷ c_ Vbcm RVX _`cY]YXQgYY5 c_
`aY cQ[_Z `VaVUQhV d`aQS\V^Yp RdUVc b_XUQ^ ^_SlZ bcV[_SlZ eaVZ]5
b_UVaWQjYZ S [QhVbcSV QUaVbQ S_XSaQcQ [_^Vg ed^[gYY5 Y [_TUQ aV[da6
bYp U_ZUݷc U_ _U^_T_ YX RQX_Slf b\dhQVS5 XQ ncY] `_b\VUdVc gV`_h[Q
S_XSaQc_S 1RVX [Q[Yf6\YR_ Vjݷ UVZbcSYZ25 cQ[ hc_ d`aQS\V^YV S Yc_TV
SVa^ݷcbp [ c_]d5 [c_ ^Qb SlXSQ\ ‑ ^_ ^V baQXd5 b^QhQ\Q SbV b_XUQ^^lV
bcV[_SlV eaVZ]l RdUdc \Y[SYUYa_SQ^l `_ _U^_]d7 ?hVSYU^_5 cVf WV
aVXd\mcQc_S ]_W^_ U_bcYhm5 ^V b_XUQSQp ^_SlV eaVZ]l Y ^V U_RQS6
\pp S bcV[ ^_SlV QUaVbQ S_XSaQcQC U_bcQc_h^_ `VaV`YbQcm b_UVaWY]_V
bdjVbcSdojVT_ bcV[_S_T_ eaVZ]Q5 _bcQSYS QUaVb S_XSaQcQ [Q[ Vbcm7
@a_Y\\obcaYadV] b[QXQ^^_V5 `VaV`YbQS ^Qid ed^[gYo b `aY]V^V^YV]
XQ`aVjݷ^^_T_ `aYݷ]Q ‑ 7?D? ^QXQUC
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6bcVbcSV^^_5 c_ WV bQ]_V ]_W^_ bUV\Qcm Y RVX 7?D?5 `a_bc_ hdcm ]V^VV ^Q6
T\pU^_ ‑ XUVbm dWV cadU^VV XQ]VcYcm5 hc_ aViV^YV `_\dhV^_ `dcݷ] _`cY]YXQgYY
aV[dabYS^_T_ SQaYQ^cQC
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CQ[_Z SQaYQ^c _`cY]YXQgYY b `VaVf_U_] ^Q ^QhQ\_ S]Vbc_ aV[dabYS^_6
T_ SlX_SQ S_X]_WV^ c_\m[_ U\p b\dhQp `a_bc_Z aV[dabYY5 [_TUQ ed^[6
gYp ^V`_baVUbcSV^^_ SlXlSQVc bQ]Q bVRpD _U^Q[_ bYcdQgYp b f_\_bcl]
aQbf_U_SQ^YV] bcV[Q S_X]_W^Q Y S R_\VV b\_W^lf b\dhQpf ‑ ^Q`aY]Va5
`aY SXQY]^_Z aV[dabYY7

@a_Y\\obcaYadV] nc_ dWV X^Q[_]l] ^Q] `aY]Va_] b_`_bcQS\V^Yp
bca_[Y b _RaQXg_]5 S [_c_a_] bY]S_\ ݷHݷ b__cSVcbcSdVc \oR_]d bY]S_6
\d bca_[Y5 bY]S_\ ݷ3ݷ b_`_bcQS\pVcbp b `a_YXS_\m^_Z gV`_h[_Z 1S c_]
hYb\V `dbc_Z25 Q _bcQ\m^lV bY]S_\l _R_X^QhQoc bQ]Y bVRp Y c_\m[_ b
bQ]Y]Y b_R_Z b_`_bcQS\pocbp7 8Q _b^_Sd S_Xm]ݷ] aViV^YV ^Q BY5 b_6
bc_pjVV YX USdf ed^[gYZ 1b]7 c7 ;5 25;;7>7=ݷ Y b\VT[Q ]_UYeYgYadV] VT_D
S hQbc^_bcY5 YXRQSY]bp _c gY[\Q5 XQ]V^YS VT_ aV[dabYVZ7 @_\dhYcbp d
^Qb S_c hc_C
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?b^_S^Qp aV[dabYp XUVbm 1S ed^[gYY =1D382 bca_Ycbp `_ dRlSQ^Yo
_RaQXgQ ‑ _c ^VT_ `_ ]VaV _RaQR_c[Y _cjV`\pocbp bY]S_\l b\VSQ7
2QXYb_] b\dWYc caYSYQ\m^lZ b\dhQZ `dbc_T_ _RaQXgQC cQ[_Z _RaQXVg
db`Vi^_ b_`_bcQS\pVcbp c_\m[_ b `dbc_Z bca_[_Z5 Vb\Y WV bca_[Q ^V `d6
bcQ ‑ eY[bYadVcbp ^Vdb`Vf5 ^_ S _R_Yf b\dhQpf R_\VV ^Y[Q[Yf UVZbcSYZ
^V caVRdVcbp7

;_TUQ _bcQc_[ _RaQXgQ ^V `dbc Y VT_ `VaSlZ bY]S_\ ‑ ^V XSݷXU_h[Q5
b\VUdVc b^QhQ\Q `a_SVaYcm5 ^V bcQ^Vc \Y nc_c `VaSlZ bY]S_\ `aYhY^_Z
^VdUQhY b_`_bcQS\V^YpC nc_ `a_YX_ZUݷc5 Vb\Y _bcQc_[ b_`_bcQS\pV]_Z
bca_[Y `dbc5 Q cQ[WV Vb\Y bY]S_\ _RaQXgQ ^V b_S`QUQVc b bY]S_\_]
bca_[Y Y `aY nc_] ^V pS\pVcbp X^Q[_] S_`a_bQ7 6b\Y ^VdUQhY ^Q cV6
[djV] iQTV ^V `a_YX_i\_5 _bcQݷcbp5 _cRa_bYS `VaSlV 1c_\m[_ hc_ _R6
aQR_cQ^^lV2 bY]S_\l5 b_`_bcQSYcm _bcQc_[ bca_[Y b _bcQc[_] _RaQXgQ5
Q bUV\Qcm nc_ ]_W^_ b `_]_jmo c_Z WV ed^[gYY5 [_c_ado ]l `YiV]
1=1D3825 c7 V7 Sl`_\^YS aV[dabYS^lZ SlX_S7

>QYR_\VV Y^cVaVbV^ b\dhQZ5 [_TUQ `VaSl] bY]S_\_] _bcQc[Q _R6
aQXgQ _[QXQ\Qbm XSݷXU_h[Q7 Nc_c b\dhQZ _RaQRQclSQVcbp ed^[gYVZ
CD1B=1D385 [_c_a_Z `VaVUQݷcbp Sbp _bcQSiQpbp U\p b_`_bcQS\V^Yp bca_6
[Q5 Q cQ[WV _bcQc_[ _RaQXgQ ‑ ^_ dWV RVX cV[djVZ XSݷXU_h[Y7

B_ XSݷXU_h[_Z ]_W^_ b_`_bcQSYcm `_Ubca_[d `a_YXS_\m^_Z U\Y^l5
S c_] hYb\V Y `dbcdoD Y]V^^_ b nc_T_ b\dhQp ^QhY^QVc aQbb]_caV^YV
bYcdQgYY ed^[gYp CD1B=1D38 ‑ S `aVU`_\_WV^YY5 hc_ cV[djQp XSݷX6
U_h[Q b__cSVcbcSdVc `dbc_Z `_Ubca_[V5 VZ _bcQݷcbp `a_SVaYcm5 b_`_bcQ6
SYcbp \Y `aY nc_] _bcQc_[ bca_[Y b _bcQc[_] _RaQXgQ5 Q ncQ XQUQhQ5
VbcVbcSV^^_5 aViQVcbp b `_]_jmo SlX_SQ ed^[gYY =1D38D `_b[_\m[d
aQ^VV bQ]Q ed^[gYp CD1B=1D38 Rl\Q SlXSQ^Q YX =1D385 XUVbm Y]VVc
]Vbc_ [_bSV^^Qp aV[dabYp7

6b\Y b_`_bcQS\V^YV _bcQc[_S `a_i\_ db`Vi^_5 ]_W^_ eY[bYa_SQcm
db`Vf SbVT_ b_`_bcQS\V^Yp gV\Y[_]D ^_ Vb\Y b_`_bcQS\V^YV ^V dUQ\_bm5
nc_ bQ]_ `_ bVRV _X^QhQVc \Yim5 hc_ cV[djVZ XSݷXU_h[V ^V `_\dhY\_bm
`_bcQSYcm S b__cSVcbcSYV `dbcdo bca_[d7 >_ [_\m b[_a_ S b_`_bcQS\p6
V]_Z bca_[V Vbcm Vjݷ bY]S_\l5 ]_W^_ `_`a_R_SQcm cV[djVZ XSݷXU_h6
[V `_bcQSYcm S b__cSVcbcSYV ^Q _UY^ bY]S_\ R_\miV Y `_b]_caVcm5 ^V
`a_ZUݷc \Y b_`_bcQS\V^YV S cQ[_] SYUV ‑ Y `a_U_\WQcm nc_5 `_[Q S
bca_[V ^V YbhVa`Qocbp bY]S_\l7 Ed^[gYp CD1B=1D38 _aTQ^YXdVc nc_c
`a_gVbb `a_R Y _iYR_[ aV[dabYS^_5 SlXlSQp bQ]Q bVRp b cV] WV _bcQc6
[_] _RaQXgQ Y b d[_a_hV^^_Z ^Q `VaSlZ bY]S_\ bca_[_ZD `VaVU cV]5 [Q[
d[_aQhYSQcm bca_[d5 ^dW^_ dU_bc_SVaYcmbp5 hc_ Vݷ Vbcm [dUQ d[_aQhY6



>? @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

SQcm5 Y b\dhQZ5 [_TUQ bca_[Q _`dbcV\Q Y d[_aQhYSQcm Vݷ UQ\miV dWV
^V\mXp5 b\dWYc RQXYb_] aV[dabYYC S nc_] b\dhQV `aYf_UYcbp `aYX^Qcm
b_`_bcQS\V^YV ^Vdb`Vi^l]7

BUV\QV] _hV^m SQW^_V XQ]VhQ^YV7 BcV[_SlV eaVZ]l S ^QiV] aViV6
^YY b\dWQc U\p faQ^V^Yp aQXSY\_[5 _RaQXdojYfbp `aY aQbb]_caV^YY
XSݷXU_hV[ S _RaQXgVC XUVbm ^dW^_ `_`a_R_SQcm b_`_bcQSYcm _bcQc[Y5
[Q[ Vb\Y Rl XSݷXU_h[Q b__cSVcbcS_SQ\Q `dbc_Z bca_[V5 Vb\Y WV nc_ ^V
`_\dhY\_bm ‑ SVa^dcmbp [ aQXSY\[V5 _cRa_bYcm `VaSlZ bY]S_\ bca_[Y
Y `_`a_R_SQcm b^_SQ7 6b\Y T_S_aYcm b_SbV] bca_T_5 bcV[_SlZ eaVZ]
ed^[gYY CD1B=1D38 ^dWV^5 hc_Rl `_]^Ycm b_bc_p^YV aQbb]_caV^Yp
_hVaVU^_Z XSݷXU_h[Y7 >_ S_ SbVf _bcQ\m^lf bYcdQgYpf `_b\V c_T_5 [Q[
\oRQp YX USdf ^QiYf ed^[gYZ SlXlSQVc bQ]Q bVRp Y\Y Sc_ado ed^[6
gYo5 Vݷ bcV[_SlZ eaVZ] bcQ^_SYcbp ^V ^dWV^5 Y nc_ SYU^_ `_ Yf [_UdC
SbV SlX_Sl5 [a_]V _U^_T_5 `a_YXS_Upcbp ^V`_baVUbcSV^^_ YX _`VaQc_6
aQ B5DEB>5 `aYhݷ] S_XSaQjQVcbp Y]V^^_ c_ X^QhV^YV5 [_c_a_V SVa^d\Q
SlXlSQV]Qp ed^[gYp7

9^cVaVb^_5 hc_ eaVZ]5 faQ^pjYZ aQXSY\[d5 bcQ^_SYcbp ^V ^dWV^5
[_TUQ ^QhQc_ aQbb]_caV^YV `_b\VU^VT_ S_X]_W^_T_ U\p UQ^^_Z aQXSY\6
[Y b\dhQp ‑ Q Y]V^^_5 [_TUQ d[_aQhYSQcm bca_[d dWV ^V[dUQ5 `_b[_\m6
[d _^Q _`dbcV\Q7 3liV`aYSVUݷ^^_V aViV^YV nc_T_ ^V dhYclSQVc5 ^_ nc_
]_W^_ Yb`aQSYcm5 b\VT[Q `VaV`YbQS ed^[gYo CD1B=1D38C
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3lX_S_S =1D38 XUVbm bcQ\_ USQ5 `aYhݷ] `VaSlZ5 b__cSVcbcSdojYZ RQ6
XYb^_]d b\dhQo `dbc_Z bca_[Y5 cV`Vam RdUVc _bcQc_h^l] ‑ c_ Vbcm
cQ[Y]5 `aY [_c_a_] bcV[_SlZ eaVZ] SlXlSQojVZ ed^[gYY R_\miV
^YhVT_ `_\VX^_T_ S bVRV ^V b_UVaWYc7

;_]`Y\pc_al BY _Rlh^_ ^V ]_Tdc _`cY]YXYa_SQcm _bcQc_h^do aV6
[dabYo5 \YR_ [Q[ ]Q[bY]d] _TaQ^YhYSQocbp caYSYQ\m^l] b\dhQV] Sl6
X_SQ ed^[gYVZ bQ]_Z bVRp b ^_Sl]Y X^QhV^Yp]Y `QaQ]Vca_S5 [_c_alZ
n[SYSQ\V^cV^ `VaVf_Ud ^Q ^QhQ\_ cV\Q ed^[gYY 1b]7 bca7 ><27 3XQY]^Qp
aV[dabYp5 cQ[Qp5 [Q[ S ^QiV] b\dhQV5 [_]`Y\pc_aQ] BY ^V `_ XdRQ]7
?U^Q[_ Vb\Y Rl [_]`Y\pc_al BY _`cY]YXYa_SQ\Y [QWUlZ _bcQc_h6
^lZ SlX_S5 S Rd[SQ\m^_] b]lb\V \Y[SYUYadp bcV[_SlZ eaVZ] cV[d6
jVZ ed^[gYY `VaVU `VaVUQhVZ d`aQS\V^Yp SlXlSQV]_Z 1hc_ cVf^YhV6
b[Y S`_\^V S_X]_W^_25 c_ ^QiV b_`_bcQS\V^YV Yb`_\mX_SQ\_ Rl bc_\m[_
bcV[_Slf eaVZ]_S5 b[_\m[_ S [QWUlZ ]_]V^c SaV]V^Y Vbcm _bcQSiYfbp
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`_XQUY XSݷXU_hV[5 U\p [_c_alf Vjݷ Vbcm ^VaQbb]_caV^^lV S_X]_W^_6
bcY7 3 hQbc^_bcY5 b_`_bcQS\V^YV b _RaQXg_]5 ^V b_UVaWQjY] ^Y _U^_Z
XSݷXU_h[Y5 `a_f_UY\_ Rl S__RjV RVX aQbf_U_SQ^Yp bcV[Q7

>Q Sbp[YZ b\dhQZ `aVU_bcVaVWݷ] hYcQcV\p _c haVX]Va^_T_ _`cY]YX]Q `_ `_6
S_Ud _`cY]YXQgYY _bcQc_h^_Z aV[dabYY Y S__RjV _bcQc_h^lf SlX_S_S7 ;_]`Y6
\pc_al BY ^V UV\Qoc cQ[_Z _`cY]YXQgYY ^V `_c_]d5 hc_ Yf b_XUQcV\Y b\Yi[_]
\V^YSl Y\Y T\d`lD ^Q`a_cYS5 b_SaV]V^^lV _`cY]YXQc_al [_UQ5 S[\ohQV]lV S
b_bcQS [_]`Y\pc_a_S BY5 `aVUbcQS\poc b_R_Z _U^d YX bQ]lf Y^cV\\V[c_ݷ][Yf
_R\QbcVZ `a_TaQ]]Ya_SQ^Yp7

AVQ\m^Qp `aYhY^Q cdc S c_]5 hc_ _`cY]YXQgYp _bcQc_h^lf SlX_S_S b^YXY6
\Q Rl Rlbca_UVZbcSYV `_\dhQV]_T_ ]QiY^^_T_ [_UQ5 SVUm X^QhV^Yp `QaQ]Vca_S
U\p SlXlSQV]_Z ed^[gYY `aYi\_bm Rl [_`Ya_SQcm S ^QhQ\_ _R\QbcY `Q]pcY5
XQ^Y]QV]_Z cV[djY] eaVZ]_]5 `VaVU Sl`_\^V^YV] _bcQc_h^_T_ SlX_SQ7 B_6
XUQcV\Y _`cY]YXQc_a_S _Rlh^_ bcQSpc `VaVU b_R_Z XQUQhd `a_cYS_`_\_W^doC
`_SlbYcm Rlbca_UVZbcSYV UQWV gV^_Z dSV\YhV^Yp aQbf_UQ `Q]pcY7 ;a_]V c_T_5
BY U_`db[QVc Yb`_\mX_SQ^YV aV[dabYY5 ^_ [ hYb\d _b^_S^lf Y^bcad]V^c_S _^Q
XUVbm ^V _c^_bYcbpD S nc_Z hQbcY [^YTY ]l Yb`_\mXdV] BY U\p Y\\obcaQgYZ5
`a_bc_ hc_Rl ^V aQbb[QXlSQcm U\p ncYf gV\VZ [Q[_Z6c_ Vjݷ pXl[7

3QW^_ `_^Y]Qcm5 hc_ SlX_S ed^[gYY U_\WV^ Rlcm Y]V^^_ bQ]l]
`_b\VU^Y]5 hc_ ^dW^_ bUV\Qcm S cV\V ed^[gYY5 Y^QhV _^ dWV ^V b]_6
WVc Rlcm _bcQc_h^l]7 >QhY^QojYV hQbc_ `dcQocbp b ncY] db\_SYV]5
`_nc_]d d]Vbc^_ RdUVc `aYSVbcY U\p Y\\obcaQgYY `aY]Va5 [_TUQ _`cY6
]YXQgYp _bcQc_h^_Z aV[dabYY ^VS_X]_W^Q7 >Q`YiV] ed^[gYo5 _`aV6
UV\pojdo U\Y^d b`Yb[QC
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Y\Y5 hc_ c_ WV bQ]_V5
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8UVbm `_b\V aV[dabYS^_T_ SlX_SQ5 `aVWUV hV] SVa^dcm X^QhV^YV5 ed^[6
gYp Sl`_\^pVc Vjݷ _U^_ UVZbcSYVC `aYRQS\pVc VUY^Ygd [ c_]d5 hc_ VZ
SVa^d\Q Vݷ aV[dabYS^Qpݷ Y`_bcQbm7ݷ Nc_ `aYRQS\V^YV VUY^Ygl `a_Ybf_6
UYc5 VbcVbcSV^^_5 S bcV[_S_] eaVZ]V SlXlSQojVT_ n[XV]`\paQ5 c_ Vbcm
eaVZ] Vjݷ `_caVRdVcbp `_b\V S_XSaQcQ YX aV[dabYY ‑ Y5 [Q[ b\VUbcSYV5
VT_ ^V\mXp d^Yhc_WYcm aQ^miV5 hV] aV[dabYS^lZ SlX_S XQSVaiYc bS_o
aQR_cd7 =_W^_ `_b]_caVcm ^Q nc_ Y b UadT_Z c_h[Y XaV^YpC aVXd\mcQc_]
cV[djVT_ `a_T_^Q ed^[gYY RdUVc ^V c_ hYb\_5 [_c_a_V SVa^ݷc aV[da6
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bYS^lZ SlX_S5 cQ[ hc_ `a_YXSVbcY S_XSaQc d`aQS\V^Yp baQXd ^QiV]d
SlXlSQojV]d ^V\mXp ‑ b^QhQ\Q ]l U_\W^l XQSVaiYcm bS_o aQR_cd5
`aYRQSYS VUY^Ygd7

9^cVaVb^_5 hc_ S_ ]^_TYf `_U_R^lf b\dhQpf ]_W^_ `aV_RaQX_SQcm
aV[dabYo S _bcQc_h^do5 `aY]V^YS ^Q[Q`\YSQojYZ `QaQ]VcaB7 @V6
aV`YiV] ^Qid ed^[gYo5 b^QRUYS Vݷ Sc_al] `QaQ]Vca_]5 [_c_alZ Rd6
UVc faQ^Ycm U\Y^d5 ^Q[_`\V^^do [ ^Qbc_pjV]d ]_]V^cd D S cQ[_] SYUV
ed^[gYp5 UV\Qp Sbo eQ[cYhVb[do aQR_cd5 RdUVc YTaQcm Sb`_]_TQcV\m6
^do a_\m5 `_nc_]d ]l `VaVY]V^dV] Vݷ S <9CDh<5>7D8h4?5 Q ed^[gYp
<9CDh<5>7D8 RdUVc Vݷ SlXlSQcmC
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1^Q\_TYh^l] _RaQX_] ]_W^_ `VaV`YbQcm ed^[gYo5 `_UbhYclSQojdo
bd]]d n\V]V^c_S ]QbbYSQ 1b]7 bca7 =?2C
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?R\Qbcm `aY]V^V^Yp cVf^Y[Y ^Q[Q`\YSQojVT_ `QaQ]VcaQ ^V _TaQ^Y6
hYSQVcbp `aYSVUV^YV] aV[dabYY [ _bcQc_h^_]d SYUd7 @dbcm5 ^Q`aY]Va5
^Q] ^dW^_ aQXSVa^dcm _U^_bSpX^lZ b`Yb_[5 aQb`_\_WYS VT_ n\V]V^cl
S _RaQc^_] `_apU[V7 B `_]_jmo ^Q[Q`\YSQojVT_ `QaQ]VcaQ ncQ XQUQhQ
aViQVcbp b_SVaiV^^_ n\V]V^cQa^_ ‑ U_bcQc_h^_ ^Q [QWU_] da_S^V aV6
[dabYY _cjV`\pcm _c Ybf_U^_T_ b`Yb[Q `_ _U^_]d n\V]V^cd Y U_RQS\pcm
_cjV`\ݷ^^lV n\V]V^cl S ^QhQ\_ b`Yb[Q5 `_iQT_S_ e_a]YadojVT_bp

B3 Q^T\_pXlh^_Z \YcVaQcdaV `aY]V^pVcbp cVa]Y^ 133E=E<1D?B5 ^_5 S _c\YhYV _c
^V[_c_alf UadTYf b\dhQVS5 adbb[Y] b\_S_] ݷQ[[d]d\pc_aݷ nc_ _Rlh^_ ^V `VaVS_6
Upc7
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S_ Sc_a_] `QaQ]VcaV7 B_XUQSQV]lZ b`Yb_[5 VbcVbcSV^^_5 YX^QhQ\m^_
b\VUdVc bUV\Qcm `dbcl]C
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@_`lcQcmbp aViYcm ncd XQUQhd RVX ^Q[Q`\YSQojVT_ `QaQ]VcaQ `aVU6
\_WY] hYcQcV\o S [QhVbcSV `YjY U\p aQX]li\V^YpD dhcYcV c_\m[_5
hc_ ݷhVSYU^_V_ݷ aViV^YV ‑ ݷVaVSVa^dcm`ݷ fS_bc b`Yb[Q aV[dabYS^l]
SlX_S_]5 Q `VaSlZ n\V]V^c `aYRQSYcm S [_^Vg ‑ ^Y[dUQ ^V T_UYcbp5
`_b[_\m[d `_caVRdVc [_\YhVbcSQ UVZbcSYZ5 `a_`_agY_^Q\m^_T_ [SQUaQ6
cd U\Y^l b`Yb[Q 1SVUm U_RQS\V^YV n\V]V^cQ S [_^Vg `_caVRdVc `a_6
b]_caVcm SVbm b`Yb_[5 Y cQ[ [QWUlZ aQX25 c_TUQ [Q[ SliV`aYSVUݷ^^_V
aViV^YV aQR_cQVc XQ \Y^VZ^_V SaV]p7

B UadT_Z bc_a_^l5 [_^Vh^_ WV5 ^Q[Q`\YSQojYV `QaQ]Vcal ‑ ^V
`Q^QgVpD _c^oUm ^V \oRdo aV[dabYo ]_W^_ `aYSVbcY [ _bcQc_h^_]d
SYUd5 Y _b_RV^^_ ^QT\pU^_ nc_ SYU^_ ^Q `aY]VaV `QaQ\\V\m^_Z aV[da6
bYY7 @aY]V^pp ^Q[Q`\YSQojYZ `QaQ]Vca `aY dWV X^Q[_]_] ^Q] Sl6
hYb\V^YY bd]]l n\V]V^c_S US_Yh^_T_ UVaVSQ5 ]l `_\dhY] hc_6c_ Sa_UV
b\VUdojVT_C
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E_a]Q\m^_ T_S_ap5 XUVbm UQWV Y]VVc ]Vbc_ _bcQc_h^Qp aV[dabYp ‑ ^_
c_\m[_ U\p _U^_T_ YX USdf aV[dabYS^lf SlX_S_S7 6b\Y XQUQcmbp gV\mo
U_SVbcY nc_ `aV_RaQX_SQ^YV U_ [\QbbYhVb[_Z _bcQc_h^_Z aV[dabYY \o6
R_Z gV^_Z5 c_ S Yc_TV ]l5 [_^Vh^_5 b]_WV] nc_ `a_UV\Qcm ‑ `_ cV] WV
`aYhY^Q]5 `_ [_c_al] \oRdo aV[dabYo ]_W^_ ݷaQXSVa^dcmݷ S gY[\D
^_ U\p nc_T_ ^Q] `_caVRdVcbp U_`_\^YcV\m^lZ `QaQ]Vca5 [_c_alZ Rd6



?9 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

UVc `_]^Ycm SbV dX\l UVaVSQ5 _c[dUQ ]l Vjݷ ^V `a_R_SQ\Y f_UYcm S`aQ6
S_5 Y U\p Yf faQ^V^Yp `_caVRdVcbp S `a_bcVZiV] b\dhQV b`Yb_[5 S R_\VV
b\_W^_] 1^Q`aY]Va5 aQUY `_SliV^Yp neeV[cYS^_bcY2 ‑ ]QbbYS5 b^QR6
Wݷ^^lZ Y^e_a]QgYVZ _ VT_ aQX]VaV Y [_\YhVbcSV XQUVZbcS_SQ^^lf n\V6
]V^c_S7 B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ `aY `_`lc[V aQXSVa^dcm _R6
f_U UVaVSQ S gY[\ ]l c_WV SbcaVhQ\Ybm b hV]6c_ `_f_WY]5 c_\m[_ cQ]
Rl\ b`Yb_[ dX\_S U\p S_XSaQjV^Yp [ [_a^o7 @_f_WY UadT ^Q UadTQ
Y `aYhY^l S_X^Y[^_SV^Yp cQ[_Z Sb`_]_TQcV\m^_Z bcad[cdal UQ^^lfC
S `a_bc_] aV[dabYS^_] aViV^YY b__cSVcbcSdojQp Y^e_a]QgYp aQX]V6
jQVcbp S bcV[_Slf eaVZ]Qf5 ^_ Vb\Y ]l `aY]V^pV] gY[\5 c_ ^Y[Q[Yf
eaVZ]_S b_XUQSQcm ^V ]_WV]5 Y c_h^_ cQ[ WV5 Vb\Y ]l f_cY] bUV\Qcm
aV[dabYo _hYbcݷ _bcQc_h^_Z5ݷ ]l Sl^dWUV^l `_XQR_cYcmbp5 hc_Rl S_
eaVZ]Qf ^V _bcQSQ\_bm ^YhVT_ `_\VX^_T_7

B7;7>7 AV[dabYS^_V ]li\V^YV
]85 45D5B=9>54 [51< YB?7B1==5B 31> GB9D5
OX[][JW @B?7B1=C 9> 1>I <1>7E1757

N4 Y?CD

=_W^_ `YbQcm ^Q E_acaQ^V5 T\QS^_V ‑ ^V
Ud]Qcm ^Q E_acaQ^V7

^VYXSVbc^lZ QSc_a

@_b[_\m[d bVZhQb ]l aQbb]QcaYSQV] aV[dabYo S [_^cV[bcV aQXT_6
S_aQ _ `QaQUYT]Qf5 d]Vbc^_ RdUVc _c]VcYcm5 hc_ aV[dabYo [Q[ `aYݷ]
`a_TaQ]]Ya_SQ^Yp ]_W^_ Yb`_\mX_SQcm5 `a_U_\WQp `aY nc_] Ud]Qcm
cQ[ WV5 [Q[ Y RVX aV[dabYY ‑ S caQUYgY_^^lf cVa]Y^Qf UVZbcSYZ Y Yf
`_b\VU_SQcV\m^_bcVZD ]VWUd cV] aV[dabYp `aVUbcQS\pVc b_R_Z bQ]_6
bc_pcV\m^do `QaQUYT]d `a_TaQ]]Ya_SQ^Yp5 c_ Vbcm `aVU`_\QTQVc bS_Z
b_RbcSV^^lZ bcY\m ]li\V^Yp5 Y ncY] bcY\V] haVXSlhQZ^_ `_\VX^_ S\Q6
UVcm7 9^QhV T_S_ap5 ]Q\_ _bS_Ycm aV[dabYo [Q[ `aYݷ] `a_TaQ]]Ya_6
SQ^Yp ‑ ^dW^_ ^QdhYcmbp Ud]Qcm S b__cSVcbcSYY b ^VZ7

5\p Y\\obcaQgYY nc_T_ 1S_X]_W^_5 ^Q `VaSlZ SXT\pU bcaQ^^_T_2
dcSVaWUV^Yp aQbb]_caY] Vjݷ aQX ^Qid `a_bcV^m[do ed^[gYo `_Ubh6ݷ
cQ U\Y^l b`Yb[QC
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6b\Y b`Yb_[ `dbc5 bhYcQV] VT_ U\Y^d aQS^_Z ^d\o7 3 `a_6
cYS^_] b\dhQV b^QhQ\Q SlhYb\Y] U\Y^d fS_bcQ b`Yb[Q5
`aY]V^YS U\p nc_T_ aV[dabYS^lZ SlX_S5 Q XQcV] `aYRQSY]
VUY^Ygd5 Y UV\_ bUV\Q^_7

8UVbm5 b_RbcSV^^_ T_S_ap5 ]l Y ^QR\oUQV] Y]`VaQcYS^_V ]li\V^YV S
`aY]V^V^YY [ aV[dabYY7 @_`a_RdV] baQS^Ycm nc_ _`YbQ^YV b UadTY]C

5\Y^Q `dbc_T_ b`Yb[Q aQS^Q ^d\o5 Q U\Y^Q \oR_T_ UadT_T_
b`Yb[Q ^Q VUY^Ygd R_\miV5 hV] U\Y^Q VT_ fS_bcQ7

6b\Y SQ] [QWVcbp5 hc_ YX Sc_a_T_ ^dW^_ _RpXQcV\m^_ b^QhQ\Q bUV\Qcm
`VaS_V5 `aVSaQcYS ^V[YZ ݷ`aY^gY`ݷ S 5ݷ[Q\T_aYcݷ Q `_c_] dWV c_5 hc_
`_\dhYcbp5 aVQ\YX_SlSQcm ‑ X^QhYc5 aV[dabYS^_V ]li\V^YV SQ] `_[Q
hc_ ^V `_[_aY\_bm7 3 UVZbcSYcV\m^_bcY Sc_a_V _`YbQ^YV ‑ nc_ c_WV
_`YbQ^YV Q\T_aYc]Q5 `aYhݷ] [_^bcad[cYS^_V5 c_ Vbcm ^V`_baVUbcSV^^_
`aYT_U^_V U\p aVQ\YXQgYY5 Y ^Y[Q[_T_ `aVUSQaYcV\m^_T_ `VaVS_UQ S
UadTdo e_a]d U\p ^VT_ ^V caVRdVcbp7

6jݷ R_\VV Y^cVaVb^l] `aY]Va_] aV[dabYS^_T_ ]li\V^Yp S `a_6
cYS_SVb Y]`VaQcYS^_]d _b]lb\V^Yo aV[dabYY ]_Tdc b\dWYcm e_a]d6
\l5 [_c_al]Y ]l `_pb^p\Y bSݷac[d b`Yb[_S S B7;7<7ݷ @aYSVUݷ^^lV cQ]
b__c^_iV^Yp

𝑟<56D = 𝑓(𝑓(...𝑓(𝑓(𝑣, 𝑎1), 𝑎2)..., 𝑎𝑛−1), 𝑎𝑛)

𝑟B978D = 𝑓(𝑎1, 𝑓(𝑎2, ..., 𝑓(𝑎𝑛−1, 𝑓(𝑎𝑛, 𝑣))...))

b__cSVcbcSdoc aV[dabYS^_]d ]li\V^Yo Y5 R_\VV c_T_5 S UVZbcSYcV\m6
^_bcY Y]V^^_ _^Y UV]_^bcaYadoc `_U\Y^^do bdcm _`VaQgYY bSݷac[Y7
@aYSVUݷ^^lV hdcm aQ^miV e_a]d\l U\p `_b\VU_SQcV\m^_T_ SlhYb\V6
^Yp 𝑟1, 𝑟2 Y c7 U7 1b]7 bca7 =A2 _caQWQoc Y]`VaQcYS^_V S_b`aYpcYV bSݷac6
[YD R_\miY^bcSd hYcQcV\VZ _^Y ]_Tdc `_[QXQcmbp pb^VV 1`_nc_]d ]l
Yf Y `aYSV\Y25 ^_ `aYhY^Q nc_Z ݷpb^_bcYݷ ^Q bQ]_] UV\V \Yim S dWV
db`VSiYf be_a]Ya_SQcmbp Y]`VaQcYS^lf `aYSlh[Qf7

; b_WQ\V^Yo5 ^Q] baQXd WV `aYUݷcbp `aYX^Qcm5 hc_ aV[dabYS^_V
]li\V^YV `aY aQR_cV b aV[dabYVZ T_UYcbp ^V SbVTUQ 1dSl5 nc_ cQ[5
^Vb]_cap ^Q Sbo [QWdjdobp ^V\V`_bcm cQ[_T_ dcSVaWUV^Yp27 CQ[5 ^Q6
[Q`\YSQojYV `QaQ]Vcal5 aQbb]_caV^^lV S `aVUlUdjV] `QaQTaQeV5 S
aV[dabYS^_V ]li\V^YV ^V d[\QUlSQocbp ‑ \oRlV `_`lc[Y UQcm aV6ݷ
[dabYS^_Vݷ _`YbQ^YV aViV^Yp b ^Q[_`YcV\V] RdUdc SlT\pUVcm Sl]d6
hV^^l]Y Y ^V`_^pc^l]Y7

6jݷ fdWV _Rbc_pc UV\Q b `ap]l] Y _RaQc^l] f_U_] aV[da6
bYY 7 3`VaSlV bc_\[^dSiYbm b aV[dabYVZ Vjݷ S `VaS_] c_]V 1b]7 25@7>7;ݷ
]l `aY]V^p\Y `ap]_Z Y _RaQc^lZ f_U5 hc_Rl aQbbcQSYcm S ^dW^_]
`_apU[V UVbpcYh^lV gYeal XQUQ^^_T_ hYb\Q7 @aYSVUݷ] Vjݷ _UY^ `aY6
]Va ‑ aVQ\YXdV] aV[dabYS^_ b_XUQ^YV [_`YY XQUQ^^_Z bca_[Y S UY^Q6
]YhVb[_Z `Q]pcYC
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AQR_cQVc Sbݷ nc_ cQ[7 B^QhQ\Q ]l5 `_TadWQpbm S_ S\_WV^^lV SlX_Sl5
`a_f_UY] bca_[d b\VSQ ^Q`aQS_5 hc_Rl _`aVUV\Ycm Vݷ U\Y^dD `aY nc_]
[QWUQp ݷY`_bcQbmݷ ed^[gYY CDB4E@hB53h4? `_]^Yc bS_o `_XYgYo S
bca_[V ‑ ^Q ncd `_XYgYo d[QXlSQVc `QaQ]Vca CDB7 ;a_]V c_T_5 [QW6
UlZ S\_WV^^lZ SlX_S ed^[gYY X^QVc Y `_XYgYo bS_VT_ bY]S_\Q S bca_6
[V5 [_c_aQp bcQ^Vc [_`YVZ ‑ ncQ `_XYgYp aQS^Q T\dRY^V S\_WV^^_bcY
SlX_S_S5 faQ^pjVZbp S `QaQ]VcaV 45@D87 ;_TUQ [_^Vg bca_[Y U_bcYT6
^dc5 baQRQclSQVc SVc[Q5 b\dWQjQp RQXYb_] aV[dabYYC `_U [_`Yo bca_[Y
SlUV\pVcbp ^dW^_V [_\YhVbcS_ `Q]pcY7 1UaVb SlUV\V^^_Z `Q]pcY 1c_
Vbcm5 S Yc_TV5 QUaVb b_XUQSQV]_Z [_`YY5 aQUY [_c_a_Z Sbݷ Y XQcVSQ\_bm2
S_XSaQjQVcbp S [QhVbcSV X^QhV^Yp ed^[gYYD _^ cQ[ Y RdUVc S_XSaQjQcm6
bp YX [QWU_T_ aV[dabYS^_T_ SlX_SQ5 `_[Q _^Y ^V [_^hQcbp5 ^_ `aVWUV
hV] SVa^dcm d`aQS\V^YV5 ^QiQ ed^[gYp ^Q [QWU_] YX bS_Yf da_S^VZ
S\_WV^^_bcY XQ^_bYc S bS_o `_XYgYo [_`YY bca_[Y b__cSVcbcSdojYZ
1bS_Z2 bY]S_\ YX _aYTY^Q\m^_Z bca_[Y7

;Q[ SYUY]5 _`YbQ^YV `_\dhY\_bm ^Qb[S_Xm Y]`VaQcYS^l]C ]l `_6
Ua_R^_ `VaVhYb\Y\Y5 hc_5 [Q[ Y S [Q[_] `_apU[V UV\QVcbp S f_UV aQ6
R_cl7 @a_R\V]Q S c_]5 hc_ Y^QhV Y ^V `_\dhYcbpC `_b\VU_SQcV\m^_bcm
UVZbcSYZ XUVbm SQW^Q ‑ S_ Sbp[_] b\dhQV5 [_`Ya_SQ^YV bY]S_\_S _Rp6
XQ^_ `a_Ybf_UYcm `_b\V SlUV\V^Yp `Q]pcY7 3 [Q[_] `_apU[V RdUdc b[_6



ݷ B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp ?<

`Ya_SQ^l bQ]Y bY]S_\l5 S `aY^gY`V5 ^VSQW^_5 ^_ nc_ \Yim _b_RV^6
^_bcm UQ^^_Z [_^[aVc^_Z XQUQhYD RlSQoc Y cQ[YV XQUQhY5 S [_c_alf
^V[Qp `_b\VU_SQcV\m^_bcm UVZbcSYZ U_\W^Q `a_YX_ZcY bca_T_ XVa[Q\m6
^_ `_ _c^_iV^Yo [ UadT_Z `_b\VU_SQcV\m^_bcY5 Y nc_ U_bcYTQVcbp Yb6
`_\mX_SQ^YV] _RaQc^_T_ f_UQ aV[dabYY 1SliVd`_]p^dclZ `aY]Va YX
`VaS_T_ c_]Q `aV[aQb^_ nc_c ]_]V^c Y\\obcaYadVc27

B\VUdVc `_^Y]Qcm5 hc_ nc_ ^V f_a_i_ Y ^V `\_f_ ‑ nc_ `a_bc_ aVQ\m6
^_bcmC `aY `aY]V^V^YY aV[dabYY [Q[ `a_TaQ]]Ybcb[_T_ `aYݷ]Q aV[da6
bYS^_V ]li\V^YV S _U^Yf b\dhQpf RQ^Q\m^_ ^V aQR_cQVc5 ^_ S UadTYf
_[QXlSQVcbp [aQZ^V `_\VX^_5 cQ[ hc_ VT_ WV\QcV\m^_ _bS_Ycm5 Q XQ_U^_
^QdhYcmbp aQX\YhQcm bYcdQgYY5 [_TUQ _^_ ^dW^_ Y [_TUQ ‑ ^V _hV^m7

B[QXQ^^_V `_XS_\pVc _cUV\Ycm bdj^_bcm5 _R_X^QhQV]do b\_S_] Q6`ݷ
aQUYT]Q5ݷ _c SbVS_X]_W^lf 5ݷS_[ݷaY`ݷ 5ݷVc_U_S[ݷ 5ݷ]cVf^Yݷ Uf_6_`ݷ
U_Sݷ Y c7 `7 >Vb_]^V^^_5 aV[dabYp ‑ nc_ `aVWUV SbVT_ cVf^YhVb[YZ `aY6
[ݷ Y\Y5 b[_aVV5 gV\lZ apU cQ[Yf `aYݷ]_S5 _RkVUY^ݷ^^lf cV]5 hc_ `_U6
`a_TaQ]]Q U_\W^Q 1`ap]_ Y\Y [_bSV^^_2 SlXSQcm bQ]Q bVRp7 AV[dabYp
bcQ^_SYcbp `QaQUYT]_Z \Yim S b\dhQV5 Vb\Y ]l `aY]V^pV]
aV[dabYS^_V ]li\V^YV5 hc_5 S`a_hV]5 ^Y[_Y] _RaQX_] ^V _RVbgV6
^YSQVc aV[dabYo [Q[ bdTdR_ cVf^YhVb[YZ ^QSl[ ‑ S nc_] `a_pS\V^YY
_^Q c_WV ^dW^Q Y `_\VX^Q7

B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp

B7<7:7 ? a_\Y pXl[Q `a_TaQ]]Ya_SQ^Yp
=^_TYV QSc_al _c]VhQoc [\ohVSdo a_\m pXl[Q `a_TaQ]]Ya_SQ^Yp

S e_a]Ya_SQ^YY ]li\V^Yp `a_TaQ]]YbcQ7 CQ[5 5VZS 2Qaa_^ S bS_ݷ]
3SVUV^YYݷ S pXl[Y `a_TaQ]]Ya_SQ^Ypݷ d?f dcSVaWUQVcC

777 PXl[ `a_TaQ]]Ya_SQ^Yp ‑ ^Vhc_ R_\miVV5 hV] `a_bc_
baVUbcS_ _`YbQ^Yp Q\T_aYc]_SC _^ ^Vbݷc S bVRV bYbcV]d `_6
^pcYZ5 ^Q _b^_SV [_c_alf hV\_SV[ ]_WVc _RUd]lSQcm bS_Y
XQUQhY5 Y ^_cQgYo5 b `_]_jmo [_c_a_Z _^ ]_WVc SlaQXYcm
bS_Y b__RaQWV^Yp `_ `_S_Ud aViV^Yp XQUQhY7

NUbTVa 5VZ[bcaQ S bS_VZ \V[gYY \QdaVQcQ `aV]YY CmoaY^TQ5 _XQT\QS6
\V^^_Z B]YaV^^lZݷ `a_TaQ]]Ybcݷ d<f5 UV\QVc Vjݷ R_\VV [QcVT_aYh^_V
XQpS\V^YVC

9^bcad]V^cl5 [_c_alV ]l `lcQV]bp Yb`_\mX_SQcm5 Q cQ[6
WV pXl[ Y\Y _R_X^QhV^Yp5 `aY]V^pV]lV ^Q]Y U\p SlaQWV6
^Yp Y\Y XQ`YbY ^QiYf ]lb\VZ5 pS\pocbp T\QS^l]Y eQ[c_6
aQ]Y5 _`aVUV\pojY]Y ^Qid b`_b_R^_bcm f_cm hc_6c_ Ud]Qcm
Y SlaQWQcm1



?= @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

?`aVUV\pojdo a_\m SlR_aQ pXl[Q `a_TaQ]]Ya_SQ^Yp `aV[aQb^_ Y\6
\obcaYadVc `aY]Va5 `aYSVUݷ^^lZ CY]_cY 2QUU_] S [^YTV d@f7 3 nc_]
`aY]VaV USQ `a_TaQ]]YbcQ aViQoc XQUQhd5 bSpXQ^^do b Q^Q\YX_] gV6
`_hV[ 5>;C S U_bcQc_h^_ R_\mi_] ]QbbYSV:9 gV\lf hYbV\ ^dW^_ Sl6
UV\Ycm `_Sc_apojYVbp `_b\VU_SQcV\m^_bcY5 Y]VojYV U\Y^d ^V ]V^VV
XQUQ^^_Z 1^VR_\mi_Z5 `pcm Y\Y iVbcm n\V]V^c_S27 @VaSlZ `a_TaQ]6
]Ybc 1S `aY]VaV 2QUUQ2 aViQVc XQUQhd ^Q E_acaQ^V5 YXSVbc^_] bS_VZ
Slb_[_Z neeV[cYS^_bcmo5 ^_ UV\QVc nc_ Sݷ \_R5ݷ b `_]_jmo caݷf S\_6
WV^^lf gY[\_SC `VaSlZ gY[\ `a_b]QcaYSQVc ]QbbYS _c ^QhQ\Q U_ [_^6
gQ5 Sc_a_Z `a_b]QcaYSQVc c_c WV ]QbbYS _c cV[djVZ `_XYgYY `VaS_T_
gY[\Q U_ [_^gQ ]QbbYSQ5 caVcYZ `_b\VU_SQcV\m^_ baQS^YSQVc n\V]V^cl
]QbbYSQ5 ^QhY^Qp _c cV[djYf `_XYgYZ `VaS_T_ Y Sc_a_T_ gY[\_S7 E_a6
caQ^ ]l ^V `a_f_UY\Y5 Q ^Q BY c_ WV bQ]_V SlT\pUV\_ Rl `aY]Va^_ cQ[
1`aVU`_\QTQVcbp5 hc_ 1BB ‑ ]QbbYS5 <5> ‑ U\Y^Q ]QbbYSQ5 =9> ‑ ^QY6
]V^miQp U\Y^Q `_b\VU_SQcV\m^_bcY5 b`_b_R^Qp ^Qb XQY^cVaVb_SQcm2C
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6bcVbcSV^^_5 `aY U_bcQc_h^_ R_\miYf SV\YhY^Qf <5> cQ[Qp `a_TaQ]]Q
XQ `aYV]\V]_V SaV]p ^YhVT_ ^V bUV\QVc7

3c_a_Z `a_TaQ]]Ybc S `aY]VaV 2QUUQ aQR_cQVc ^Q pXl[V JYU5 [_c_6
alZ5 S _c\YhYV _c E_acaQ^Q5 `aVU`_\QTQVc Y^cVa`aVcYadV]_V Yb`_\^V6
^YV Y5 [Q[ b\VUbcSYV5 XQSVU_]_ ]V^VV neeV[cYSV^7 ?U^Q[_ S nc_] pXl6
[V Vbcm _U^Q SQW^Qp S_X]_W^_bcmC Sbca_V^^lV S pXl[ baVUbcSQ `_XS_6
\poc _cb_acYa_SQcm _RkV[cl `a_YXS_\m^_Z `aYa_Ul `_ `a_YXS_\m6

:93 cV SaV]V^Q5 [ [_c_al]5 `_6SYUY]_]d5 _c^_bYcbp aQbb[QXQ^^Qp 2QUU_] Yb6
c_aYp5 `_U _^U_bcQc_hݷ R_\miY] ]QbbYS_]ݷ S nc_] `aY]VaV ]_W^_ Rl\_ `_UaQ6
Xd]VSQcm ]QbbYS5 b_UVaWQjYZ ^Vb[_\m[_ UVbpc[_S clbph bca_[7 B_SaV]V^^lV [_]6
`mocVal aQR_cQoc ^Q]^_T_ RlbcaVV5 ^_ Vb\Y ]QbbYS _[QWVcbp U\Y^_Z S ]Y\\Y_^
n\V]V^c_S5 ݷR_S_V_\ݷ aViV^YV RdUVc ^V`aYV]\V]_ ]VU\V^^l] ‑ U_WUQcmbp aVXd\m6
cQcQ ]_W^_ RdUVc aQXSV hc_ Vb\Y VT_ XQ`dbcYcm ^Q bd`Va[_]`mocVaV5 `aVUSQaYcV\m^_
aQb`QaQ\\V\YS7



ݷ B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp ?>

^_]d [aYcVaYo7 B_T\Qb^_ 2QUUd5 bQ] eQ[c ^Q\YhYp nc_Z S_X]_W^_6
bcY ^QS_UYc JYU6`a_TaQ]]YbcQ ^Q `aQSY\m^do ]lb\m::7 5\p aViV^Yp
XQUQhY U_bcQc_h^_ b_XUQcm ]QcaYgd 1USd]Va^lZ ]QbbYS2 aQX]Va^_bcY
1<5>6=9>2×1=9>4:2 1<5>6=9> bca_[5 =9>4: n\V]V^c_S S [QWU_Z bca_6
[V25 S bca_[d b ^_]Va_] 9 XQ^VbcY n\V]V^cl Ybf_U^_T_ ]QbbYSQ b Y^6
UV[bQ]Y b 9 `_ =9>6:5 S b\VUdojdo bca_[d ‑ n\V]V^cl b : `_ =9>5 Y
cQ[ UQ\VV5 c7 V7 [QWUQp bca_[Q b Y^UV[b_] ; RdUVc b_UVaWQcm n\V]V^cl
Ybf_U^_T_ ]QbbYSQ5 Y]VojYV Y^UV[bl _c ; U_ ;4=9>6:D `aY nc_] XQUVZ6
bcSdocbp SbV bc_\Rgl ]QcaYgl5 [a_]V `_b\VU^VT_7 3 `_b\VU^YZ bc_\6
RVg [QWU_Z bca_[Y XQ^_bYcbp ^_]Va 1Y^UV[b2 bQ]_Z nc_Z bca_[Y7 @_b\V
nc_T_ ]QcaYgQ b_acYadVcbp `_ bca_[Q]5 hc_5 [Q[ YXSVbc^_5 ]_WVc Rlcm
bUV\Q^_ XQ 𝑐 ·𝑁 · log𝑁 UVZbcSYZ5 TUV 𝑁 ‑ U\Y^Q ]QbbYSQ5 Q 𝑐 ‑ ^V[YZ
`_bc_p^^lZ [_neeYgYV^c7 5Q\VV U_bcQc_h^_ XQ _UY^ `a_f_U Slpb^Ycm5
Vbcm \Y S `_\dhV^^_Z ]QcaYgV bca_[Y5 S [_c_alf SbV n\V]V^cl5 [a_]V
`_b\VU^VT_ 1faQ^pjVT_ Ybf_U^do `_XYgYo [QWU_Z bca_[Y25 b_S`QUQoc7
6b\Y cQ[YV bca_[Y _R^QadWV^l5 c_ YX Yf `_b\VU^Yf n\V]V^c_S ]_W^_
SXpcm `_XYgYY Ybf_U^_T_ ]QbbYSQ5 b [_c_alf ^QhY^Qocbp Y^cVaVbdojYV
^Qb gV`_h[Y7

>Vb]_cap ^Q c_5 hc_ JYU pS\pVcbp pXl[_] Y^cVa`aVcYadV]l]5 cQ6
[_V aViV^YV RdUVc aQR_cQcm ^Q ^Vb[_\m[_ `_apU[_S RlbcaVV Y XQSVa6
iYcbp XQ `aYV]\V]_V SaV]p UQWV U\p Ybf_U^_T_ ]QbbYSQ5 b_UVaWQjVT_
UVbpc[Y ]Y\\Y_^_S n\V]V^c_S7 2QUU XQ_bcapVc S^Y]Q^YV hYcQcV\p ^Q
c_]5 [Q[ ^Q\YhYV hQbc^_Z Sbca_V^^_Z S_X]_W^_bcY 1S UQ^^_] b\dhQV ‑
b_acYa_S[Y ]QbbYS_S `a_YXS_\m^_Z `aYa_Ul2 ]_WVc ^Qc_\[^dcm `a_6
TaQ]]YbcQ ^Q R_\VV YXpj^_V aViV^YV `a_R\V]l7 3QW^_ `_^Y]Qcm5 hc_
dbca_Ycm b_acYa_S[d ]QcaYgl `_ bca_[Q] XQ SaV]p 𝑂(𝑁 log𝑁) ]_W^_5
aQXd]VVcbp5 Y ^Q E_acaQ^V5 ^_ S nc_] pXl[V ^Vc Sbca_V^^_Z S_X]_W^_6
bcY U\p cQ[_Z b_acYa_S[Y5 Y `_nc_]d `VaSlZ `a_TaQ]]Ybc `aQSY\m^_V
aViV^YV `a_T\pUV\7

B SlS_UQ]Y 2QUUQ ]_W^_ ^V b_T\QbYcmbp 1`aVU\_WY] hYcQcV\o
_clb[Qcm [_^caQaTd]V^cl bQ]_bc_pcV\m^_25 ^_ S gV\_] S\Yp^YV Yb6
`_\mXdV]_T_ pXl[Q `a_TaQ]]Ya_SQ^Yp ^Q ]li\V^YV `a_TaQ]]YbcQ
^Vb_]^V^^_7 2_\miV c_T_5 [QWUlZ Q[cYS^_ Yb`_\mXdV]lZ pXl[ b_ SaV6
]V^V] _RaQbcQVc _`aVUV\ݷ^^l]Y caQUYgYp]Y Y b_XUQݷc b`VgYeYhVb[do
bdR[d\mcdad5 Q S ^V[_c_alf b\dhQpf ‑ Y ^V _U^d7 6b\Y `QaQUYT]Q Y]6
`VaQcYS^_T_ `a_TaQ]]Ya_SQ^Yp aQXSY\Qbm `_U S\Yp^YV] QafYcV[cd6
al e_^ >VZ]Q^Q5 c_ SbV _bcQ\m^lV bdjVbcSdojYV `QaQUYT]l bS_Y]
S_X^Y[^_SV^YV] _RpXQ^l pXl[Q] `a_TaQ]]Ya_SQ^Yp7

?U^_ SaV]p S 3Y[Y`VUYY S bcQcmpf5 `_bSpjݷ^^lf pXl[Q] `a_TaQ]6
]Ya_SQ^Yp5 `lcQ\Ybm d[QXlSQcm 5ݷQaQUYT]d`ݷ [ [_c_a_Z UQ^^lZ pXl[
p[_Rl _c^_bYcbp7 ;Q[ S_UYcbp5 WYS_V pS\V^YV5 [Q[Y] pS\pocbp pXl6
[Y `a_TaQ]]Ya_SQ^Yp5 ^V `_WV\Q\_ S`YblSQcmbp S aQ][Y d`a_jݷ^^_Z

::8UVbm ]l ^V]^_T_ _cbcd`Y] _c _aYTY^Q\m^_T_ aViV^Yp5 _`YbQ^^_T_ S [^YTV
2QUUQ5 `_b[_\m[d _^_ ^V b_SbV] SVa^_7



?? @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

[\QbbYeY[QgYYC `_bcV`V^^_ R_\VV ݷa_USY^dclV`ݷ QSc_al bcQcVZ ^QhQ6
\Y _c]VhQcm5 hc_ c_c Y\Y Y^_Z pXl[ `_XS_\pVc Yb`_\mX_SQcm R_\miV
_U^_Z `QaQUYT]l5 cQ[YV `QaQUYT]l ^QhQ\Y `lcQcmbp `VaVhYb\Ycm5 ^Q6
XlSQp `aY nc_] bQ] pXl[ 7ݷ[d\mcY`QaQUYT]Q\m^l[ݷ 3 Yc_TV d\mcY6[ݷ
`QaQUYT]Q\m^l]Yݷ _[QXQ\Ybm `aQ[cYhVb[Y SbV pXl[Y7 3 UVZbcSYcV\m6
^_bcY S_`a_b5 [ [Q[_Z `QaQUYT]V _c^_bYcbp c_c Y\Y Y^_Z pXl[5 \Y6
iݷ^ b]lb\QC pXl[Y ^V _c^_bpcbp [ `QaQUYT]Q]5 pXl[Y e_a]Yadoc
`QaQUYT]l5 `aYhݷ] [QWUlZ pXl[ ]_WVc b`_b_RbcS_SQcm bcQ^_S\V^Yo
gV\_T_ apUQ `QaQUYT]5 Q VUSQ \Y ^V [QWUQp `QaQUYT]Q _RpXQ^Q bS_Y]
bdjVbcS_SQ^YV] ^Vb[_\m[Y] 1Y^_TUQ _hV^m aQX^l]2 pXl[Q]7

2_\VV Y^cVaVb^l] _[QXlSQVcbp S_`a_b _ c_]5 S [Q[_] b__c^_iV6
^YY ]_WVc ^Qf_UYcmbp [_^[aVc^lZ pXl[ `a_TaQ]]Ya_SQ^Yp b [_^[aVc6
^_Z `QaQUYT]_Z7 ?hVSYU^_5 nc_c S_`a_b ^V `aQXU^lZC UQWV Vb\Y aQb6
b]QcaYSQcm Sbݷ cd WV aV[dabYo5 ]_W^_ ^QZcY pXl[Y5 S [_c_alf RVX
^Vݷ ^V _R_ZcYbm5 Y pXl[Y5 S [_c_alf `aY]V^V^YV aV[dabYY ^VS_X]_W6
^_ 1[ bhQbcmo5 cQ[Yf pXl[_S `_hcY ^V _bcQ\_bm ‑ ^_ YT^_aYa_SQcm
Yf bdjVbcS_SQ^YV ^V\mXp27 =l `_`lcQV]bp SlUV\Ycm bV]m S_X]_W^lf
da_S^VZݷ b_S]VbcY]_bcYݷ ]VWUd pXl[_] Y `QaQUYT]_Z7 9cQ[5 pXl[
`a_TaQ]]Ya_SQ^Yp ]_WVcC

∙ ^QSpXlSQcm `aY]V^V^YV `QaQUYT]l5 UV\Qp `a_TaQ]]Ya_SQ^YV
RVX nc_Z `QaQUYT]l ^VS_X]_W^l]D

∙ `_^dWUQcm [ `aY]V^V^Yo `QaQUYT]l ‑ _R nc_] b\VUdVc T_S_6
aYcm5 Vb\Y `a_TaQ]]Ya_SQ^YV ^Q UQ^^_] pXl[V RVX `aY]V^V^Yp
UQ^^_Z `QaQUYT]l S_X]_W^_5 ^_ [aQZ^V ^VdU_R^_D

∙ `__japcm `aY]V^V^YV `QaQUYT]lC `a_TaQ]]Ya_SQ^YV RVX ^Vݷ
S_X]_W^_ Y UQWV dU_R^_5 ^_ Vb\Y Sb6ݷcQ[Y ^QhQcm Vݷ `aY]V^pcm5
nc_ `aYSVUݷc [ _jdcY]_]d SlYTalid 1S S_X]_W^_bcpf5 S cadU_6
bcY5_][ݷ S neeV[cYS^_bcY Y c7 `72D

∙ `_UUVaWYSQcm `QaQUYT]dD S pXl[ ]_Tdc Rlcm S[\ohV^l b`VgY6
Q\m^lV baVUbcSQ5 `_UUVaWYSQojYV aQR_cd b Yb`_\mX_SQ^YV] [_^6
[aVc^_Z `QaQUYT]l U\p cVf5 [c_ WV\QVc Vݷ Yb`_\mX_SQcm5 ^_ `aY
nc_] ]_WVc ^V S_X^Y[Qcm ^Y[Q[_Z _jdcY]_Z SlT_Ul _c Vݷ Yb`_\m6
X_SQ^Yp5 Q S ^V[_c_alf b\dhQpf UQWV ]_Tdc `_pS\pcmbp \Yi^YV
cadU^_bcYD

∙ U_`db[Qcm `QaQUYT]d S c_] b]lb\V5 hc_ ^Y[Q[_Z b`VgYQ\m^_Z
`_UUVaW[Y U\p ^Vݷ S pXl[ ^V S[\ohV^_5 ^_ Vb\Y `a_TaQ]]Ybc
c_h^_ X^QVc5 hVT_ f_hVc5 c_ _^ Sb6ݷcQ[Y b]_WVc ncd `QaQUYT]d
`aY]V^Ycm5 ^V Yb`lclSQp bdjVbcSV^^lf ^VdU_RbcSD

∙ `aV`pcbcS_SQcm `aY]V^V^Yo `QaQUYT]lD S nc_] b\dhQV `a_6
TaQ]]Ybc5 `aYSl[iYZ [ [_^[aVc^_Z `QaQUYT]V5 S_X]_W^_5 Y b]_6
WVc Vݷ `aY]V^Ycm S aQR_cV ^Q UQ^^_] pXl[V5 ^_ nc_ RdUVc b_`ap6
WV^_ b ^VdU_RbcSQ]Y5 [_c_alV5 b[_aVV SbVT_5 XQbcQSpc aQ^_ Y\Y
`_XU^_ _c UQ^^_Z `QaQUYT]l _c[QXQcmbpD



ݷ B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp ?@

∙ XQ`aVjQcm `QaQUYT]d5 UV\Qp Vݷ Yb`_\mX_SQ^YV `_\^_bcmo ^VS_X6
]_W^l]7

HQbcYh^_ XQRVTQp S`VaݷU5 Q S ^V[_c_alf b\dhQpf bbl\Qpbm ^Q ]QcVaYQ\5 [_6
c_alZ S ^Qid [^YTd S__RjV ^V `\Q^YadVcbp S[\ohQcm5 ]l b]_WV] `aYSVbcY
[_^[aVc^lV `aY]Val U\p SbVf bV]Y `VaVhYb\V^^lf da_S^VZ7 CQ[5 \=1<<]1<; _hV6
SYU^l] _RaQX_] ^QSpXlSQVc _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV5 Q5
b[QWV]5 E_acaQ^ ^QSpXlSQVc `aYbSQYSQ^YpD <Yb` Y VT_ a_UbcSV^^Y[Y `_^dW6
UQoc [ Yb`_\mX_SQ^Yo aV[dabYY5 Q @Qb[Q\m ‑ [ Yb`_\mX_SQ^Yo `aYbSQYSQ^Yp
1UQ5 ^Q @Qb[Q\V ]_W^_ `YbQcm RVX `aYbSQYSQ^YZ5 ^_ R_\miY^bcSd \oUVZ cQ[_V
Y S T_\_Sd ^V `aYUݷc27

PXl[ BY445 [_c_alZ ]l aQbb]_caY] S b\VUdojVZ hQbcY5 `__japVc Yb6
`_\mX_SQ^YV SbVf S_X]_W^_bcVZ5 [_c_alV _c\YhQoc VT_ _c hYbc_T_ BY5 Q nc_ Y
QRbcaQ[c^lV cY`l UQ^^lf5 Y _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV5 Y
_R_Rjݷ^^_V `a_TaQ]]Ya_SQ^YV 1iQR\_^l25 Y _RaQR_c[Q Yb[\ohV^YZ7 ;QWUQp
YX `VaVhYb\V^^lf S_X]_W^_bcVZ caVRdVc _b_R_T_ bcY\p ]li\V^Yp Y5 [Q[ b\VU6
bcSYV5 pS\pVcbp `QaQUYT]_Z5 Y RVX \oR_Z YX ^Yf ^Q BY44 ]_W^_ aQR_cQcm ‑
UQWV RVX SbVf baQXd 1nc_ `aQ[cYhVb[Y `aVSaQcYc BY44 S hYbclZ BY5 ^_ SVUm
^Q BY ]_W^_ `a_TaQ]]Ya_SQcm27 @aY nc_] _bS_V^YV \oR_Z cQ[_Z S_X]_W^_6
bcY Y `aYbdjVT_ VZ bcY\p ]li\V^Yp _jdcY]_ `_SliQVc [_]e_ac Y b^YWQVc
cadU_ݷ][_bcm aQR_cl7 >Q ncd cV]d ]_W^_ `aYSVbcY `aY]Va Y YX b_SbV] UadT_Z
_R\QbcY ‑ ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp7 6b\Y aQbb]QcaYSQcm ed^[gYY
Slb_[Yf `_apU[_S S b_hVcQ^YY b RVXl]p^^l]Y ed^[gYp]Y 2ݷp]RUQ]Y\ݷ1 [Q[
_cUV\m^do `QaQUYT]d 1hc_ S gV\_] `aQSY\m^_25 c_5 ^Q`aY]Va5 <Yb` ncd `QaQ6
UYT]d `aV[aQb^_ `_UUVaWYSQVc Y Vݷ Yb`_\mX_SQ^YV UV\QVc WYX^m `a_TaQ]]YbcQ
`aYpc^VV5 ^_ ^QhY^QojYV _Rlh^_ `_U_\Td 5ݷb_XaVSQocݷ `aVWUV hV] ^QhQcm
Yb`_\mX_SQcm c_c WV =1@31B7

<Yb` S[\ohQVc baVUbcSQ U\p _aTQ^YXQgYY gY[\_S5 BY44 S[\ohQVc `_U6
UVaW[d U\p ]Q[a_b_S5 hYbclZ BY `_UUVaWYSQVc aV[dabYo 1S [QhVbcSV cQ[_Z
`_UUVaW[Y b\VUdVc aQbb]QcaYSQcm \_[Q\YXQgYo `VaV]V^^lf S ed^[gYpf Y `_S6
c_a^_Sf_UY]_bcm 1aVV^cVaQRV\m^_bcm2 ed^[gYZ5 U_bcYTQV]do RVX dbY\YZ b_
bc_a_^l `a_TaQ]]YbcQ27 3_ SbVf caݷf b\dhQpf5 ^Vb]_cap ^Q ^Q\YhYV `_UUVaW6
[Y5 UadTYV _b_RV^^_bcY pXl[Q b`_b_RbcSdoc c_]d5 hc_Rl UQ^^Qp `QaQUYT]Q ^V
Yb`_\mX_SQ\QbmD _b_RV^^_ nc_ XQ]Vc^_ U\p b\dhQp gY[\_S S <Yb`V7

@aQ[cYhVb[Y \oR_Z pXl[5 S [_c_a_] Vbcm ed^[gYY Y \_[Q\m^lV `VaV]V^^lV5
U_`db[QVc Yb`_\mX_SQ^YV `QaQUYT]l ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^YpD Sl6
iV ]l _RbdWUQ\Y5 [Q[ ]_W^_ Rl\_ Rl ^Q`YbQcm ed^[gY_^Q\m^do `a_TaQ]]d
^Q BY5 Y S`_\^V _hVSYU^_5 hc_ ^Q @Qb[Q\V nc_ c_WV S_X]_W^_5 ^_ caVRdVcbp
c_h^_ X^Qcm5 hVT_ ]l f_cY]5 Y `aY\_WYcm [ nc_]d _`aVUV\ݷ^^lV dbY\Yp7 3`a_6
hV]5 nc_c `aY]Va ^V b\Yi[_] WYX^V^^lZD ^_ U\p SQaYQ^cQ ]pXlݷ U_`db[QVc Yb6
`_\mX_SQ^YV `QaQUYT]lݷ ]_W^_ `aYSVbcY `aY]Va R_\VV hV] `aQ[cYhVb[YZ7 ;Q[
YXSVbc^_5 pUa_ ?B U9>EH ^Q`YbQ^_ ^Q hYbc_] BY5 S [_c_a_] ^Vc Y ^V `aVUSYUYc6
bp `_UUVaW[Y U\p _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp7 >Vb]_cap ^Q
nc_5 ]^_TYV `_UbYbcV]l pUaQ Yb`_\mXdoc _RkV[c^_6_aYV^cYa_SQ^^do QafYcV[6
cdadD _b_RV^^_ pS^_ _RkV[c^_6_aYV^cYa_SQ^^lV bS_ZbcSQ `a_pS\pVc SYacdQ\m6
^Qp eQZ\_SQp bYbcV]Q 1_O\27 3 a_\Y _RkV[c_S Slbcd`Qoc bcad[cdal5 S a_\Y
]Vc_U_S ‑ ed^[gYY5 `_\dhQojYV d[QXQcV\m ^Q cQ[do bcad[cdad bS_Y] `VaSl]
`QaQ]Vca_]D S]Vbc_ ^Qb\VU_SQ^Yp _RjQp bcad[cdaQ 1`aVU_[2 S[\ohQVcbp S hQbc6



?A @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

^do S [QhVbcSV `_\pD cQR\Ygl SYacdQ\m^lf ed^[gYZ b_XUQocbp S SYUV bcad[cda5
SbV `_\p [_c_alf `aVUbcQS\poc b_R_Z d[QXQcV\Y ^Q ed^[gYY7 9^cVaVb^_5 hc_
ncY `_\p UQWV S _eYgYQ\m^_Z U_[d]V^cQgYY ^QXlSQoc ]Vc_UQ]Y:;7

@aY]Va_]5 [_TUQ pXl[ `aV`pcbcSdVc `aY]V^V^Yo `QaQUYT]l5 ]_W^_ bhYcQcm
`_`lc[Y `aY]V^V^Yp _R_Rjݷ^^_T_ `a_TaQ]]Ya_SQ^Yp ^Q hYbc_] BY7 >Vb_]^V^6
^_5 ]_W^_ ^Q`YbQcm iQR\_^ U\p ed^[gYY5 Yb`_\mXdp ]^_T_bca_h^lV ]Q[a_bl5
Y Y^bcQ^gYYa_SQcm nc_c iQR\_^5 `aY]V^YS ]Q[a_SlX_S5 ^_ [QWUlZ5 [c_ f_cp
Rl aQX `a_R_SQ\ cQ[ `_bcd`Ycm5 X^QVc5 ^Qb[_\m[_ nc_ ^Q bQ]_] UV\V ^VdU_R^_ Y
`a_cYS^_7 3c_a_Z `aY]Va ^Q ncd cV]d c_WV RdUVc bSpXQ^ b hYbcl] BY7 9b`_\m6
Xdp RYR\Y_cVh^lV ed^[gYY C5D:=@ Y <?>7:=@:<5 ]_W^_ `aY ^V[_c_a_] bcQaQ^YY
_aTQ^YX_SQcm _RaQR_c[d Yb[\ohV^YZ7 6b\Y Sl X^QVcV5 _ hݷ] YUݷc aVhm5 Y `aY
nc_] SQ] [QWVcbp5 hc_ nc_ `a_bc_ ‑ `_`a_RdZcV7

>Q[_^Vg5 `a_bcVZiY] `aY]Va_] `_\^_T_ XQ`aVcQ ^Q `QaQUYT]d ]_Tdc b\d6
WYcm pXl[Y5 S [_c_alf ^Vc `_U`a_TaQ]] b \_[Q\m^l]Y `VaV]V^^l]Y ‑ Sbݷ cV
WV E_[Q\ Y bcQalZ 2VZbY[7 ?hVSYU^_5 hc_ XQ^Y]Qcmbp ed^[gY_^Q\m^l] `a_6
TaQ]]Ya_SQ^YV] ^Q ncYf pXl[Qf ^V `_\dhYcbpD R_\VV c_T_5 ^V SlZUVc UQWV _a6
TQ^YX_SQcm aV[dabYo7 1Sc_a ncYf bca_[ `aYSl[ bhYcQcm5 hc_ UadTY] `aY]Va_]
`_\^_Z ^Vb_S]VbcY]_bcY pXl[Q Y `QaQUYT]l Slbcd`QVc `QaQ YX ??@ Y K?EB>5
\85<< 1pXl[ caQUYgY_^^_T_ Y^cVa`aVcQc_aQ [_]Q^U^_Z bca_[Y ^>9H25 ^_ [Q[6c_
aQX SbcaVcY\ \oUVZ5 dcSVaWUQojYf5 hc_ `aY R_\mi_] WV\Q^YY nc_ S_X]_W^_7
; b_WQ\V^Yo5 QSc_a cQ[ Y ^V `_^p\5 [Q[ Y]V^^_ _^Y b_RYaQ\Ybm nc_ UV\Qcm5 Y
`a_U_\WQVc `_U_XaVSQcm5 hc_ ^YhVT_ ^V `_\dhYcbp7

B7<7;7 ;_^gV`cdQ\m^_V _c\YhYV BY _c @Qb[Q\p
AQ^VV ]l ^V_U^_[aQc^_ `_Uhݷa[YSQ\Y5 hc_ ]VWUd @Qb[Q\V] Y BY

R_\miV bf_UbcSQ5 hV] aQX\YhYZ5 Y S_ ]^_T_] nc_ UVZbcSYcV\m^_ cQ[7
3 _R_Yf pXl[Qf Vbcm `VaV]V^^lV Y cY`l5 `aYbSQYSQ^Yp5 b_bcQS^_Z _`V6
aQc_a5 _`VaQc_al SVcS\V^Yp Y gY[\_S5 `aYhݷ] S _R_Yf pXl[Qf gY[6
\_S caY ‑ b `aVUdb\_SYV]5 b `_bcdb\_SYV] Y 6?B 1`aQSUQ5 S @Qb[Q\V
nc_ hVbc^lZ QaYe]VcYhVb[YZ gY[\5 c_TUQ [Q[ S BY ‑ d^YSVabQ\m^Qp
[_^bcad[gYp5 _R Ybf_U^_] `aVU^QX^QhV^YY [_c_a_Z hQbc_ XQRlSQoc2D
S _R_Yf pXl[Qf Vbcm `_U`a_TaQ]]l5 S _R_Yf pXl[Qf Vbcm d[QXQcV\Y
Y c7 U7 ;_^Vh^_5 Vbcm Y aQX\YhYp5 ^_ XUVbm b\VUdVc `_^Y]Qcm5 hc_ U_6
bc_Z^_ S^Y]Q^Yp5 Q hc_ ‑ ^Vc7 CQ[5 XQ]V^Q [\ohVSlf b\_S 2579> Y 5>4
eYTda^l]Y b[_R[Q]Y5 X^Q[Q CF5 _R_X^QhQojVT_ `aYbSQYSQ^YV5 _Rlh6
^l] X^Q[_] aQSV^bcSQ5 Q b\_SQ 1>4 bY]S_\_] 66 `_ bdjVbcSd ^V ]V^pVc
S__RjV ^YhVT_ ‑ b_bcQS^_Z _`VaQc_a _bcQݷcbp b_bcQS^l] _`VaQc_a_]5
_`VaQc_a^lV b[_R[Y ‑ _`VaQc_a^l]Y b[_R[Q]Y5 `aYbSQYSQ^YV ‑ `aY6
bSQYSQ^YV]5 _`VaQgYp \_TYhVb[_T_ ݷYݷ Y]VVc c_c WV b]lb\ ‑ Y ^V Sbݷ
\Y aQS^_5 [Q[Y]Y XQ[_aoh[Q]Y Sbݷ nc_ _R_X^QhQVcbp1 ; b]V^V _R_X^Q6
hV^YZ hV\_SV[ `_\^_bcmo QUQ`cYadVcbp hQbQ XQ `_\c_aQ ‑ Y `VaVbcQݷc
Yf XQ]VhQcm7

:;B]7 eQZ\ M?3E=5>D1D9?>869<5CICD5=C8F6C7DHD S UVaVSV Ybf_U^lf cV[bc_S pUaQ7
:<B ncY]Y ed^[gYp]Y ]l SbcaVhQ\Ybm S_ Sc_a_] c_]V5 b]7 A7;7<7ݷ
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=_W^_ ^QXSQcm gV\lZ apU R_\VV bVamݷX^lf _c\YhYZ BY _c @Qb[Q\pC
_cbdcbcSYV S BY `_^pcYp T\QS^_Zݷ `a_TaQ]]lݷ Y5 [Q[ b\VUbcSYV5 aQS6
^_`aQSYV VUY^Yg caQ^b\pgYY5 S_X]_W^_bcm _`YblSQcm \_[Q\m^lV `VaV6
]V^^lV S \oR_] b_bcQS^_] _`VaQc_aV5 Q ^V c_\m[_ S _cUV\m^lf `_U`a_6
TaQ]]Qf5 _cbdcbcSYV aQX\YhYp ]VWUd bY]S_\_] Y VT_ [_U_] Y `a_hVV
S cQ[_] UdfV7 ?cbdcbcSYV S BY Y^lf b`_b_R_S `VaVUQhY `QaQ]Vca_S5
^VWV\Y `VaVUQhQ `_ X^QhV^Yo5 ]_WVc _[QXQcm U_S_\m^_ hdSbcSYcV\m6
^_V S\Yp^YV ^Q S_b`aYpcYV7 3`a_hV]5 Y S BY Vbcm ^V]Q\_ cQ[_T_5 hVT_
^Vc S @Qb[Q\V ‑ SXpcm f_cp Rl QUaVb^do QaYe]VcY[d7 @dbcm UQWV SXQ6
]V^ `aYf_UYcbp `_WVacS_SQcm ]QbbYSQ]Y [Q[ _cUV\m^l]Y bdj^_bcp6
]Y5 XQc_ S BY ]l ]_WV] aQbb]QcaYSQcm \oRdo hQbcm \oR_T_ ]QbbYSQ
[Q[ bQ]_bc_pcV\m^lZ ]QbbYS7 Hc_Rl `_^pcm5 ^Qb[_\m[_ nc_ ]_WVc Rlcm
SQW^_5 U_bcQc_h^_ baQS^Ycm `aYS_UYSiYVbp S `VaSlf c_]Qf aViV^Yp
XQUQhY _ b_`_bcQS\V^YY bca_[Y b _RaQXg_] 1b]7 >7::7;ݷ Y 2D;;7>7=ݷ Ta_6
]_XU[_V `Qb[Q\VSb[_V aViV^YV b VT_ U_`_\^YcV\m^l]Y `QaQ]VcaQ]Y
U\p `VaVUQhY TaQ^Yg Y Sb`_]_TQcV\m^_Z `_U`a_TaQ]]_Z5 [_c_aQp ncY
`QaQ]Vcal dbcQ^QS\YSQVc5 pS^_ `a_YTalSQVc pb^_]d Y YXpj^_]d [_Ud5
^Q`YbQ^^_]d ^Q BY7

6jݷ _U^_ SQW^_V Y5 ^Vb_]^V^^_5 `_XYcYS^_V _c\YhYV BY _c @Qb[Q\p
b_bc_Yc S hݷc[_] aQXTaQ^YhV^YY S_X]_W^_bcVZ bQ]_T_ pXl[Q 1c_T_5 hc_
X^QVc _ pXl[V [_]`Y\pc_a2 Y S_X]_W^_bcVZ RYR\Y_cV[Y7 ;Q[ ]l Y]V\Y
S_X]_W^_bcm dRVUYcmbp5 db`Vf BY S_ ]^_T_] _Rdb\_S\V^ Y]V^^_ ncY]7

CQ[ Y\Y Y^QhV5 SbV `VaVhYb\V^^lV aQX\YhYp ^_bpc b[_aVV cVf^Y6
hVb[YZ5 ^VWV\Y [_^gV`cdQ\m^lZ fQaQ[cVa7 5QWV `Qb[Q\VSb[Qp ^Vhݷc6
[_bcm TaQ^Ygl ]VWUd pXl[_] Y RYR\Y_cV[_Z ]_WVc Rlcm \VT[_ b[_a6
aV[cYa_SQ^Q5 Vb\Y ^Q] `aYUݷc S T_\_Sd ^Q`YbQcm bS_Z [_]`Y\pc_a @Qb6
[Q\p7 3 bQ]_] UV\V5 @Qb[Q\m ^V `VaVbcQ^Vc Rlcm @Qb[Q\V]5 Vb\Y _ SbV6
S_X]_W^lf GB9D5<>5 12C Y `a_hV] S cQ[_] UdfV [_]`Y\pc_a RdUVc dX^Q6
SQcm YX RYR\Y_cV[5 S]Vbc_ c_T_ hc_Rl `_\mX_SQcmbp bS_Y]Y b_RbcSV^6
^l]Y X^Q^Yp]Y _R ncYf 1^l^V Sbca_V^^lf2 `a_gVUdaQf Y ed^[gYpf7
5QWV ^Q\YhYV _b_R_T_ bY^cQ[bYbQ U\p GB9D55 GB9D5<> Y CDB Y SQaYQ6
UYh^_bcm ]^_TYf Sbca_V^^lf `a_gVUda S`_\^V ]_W^_ `aV_U_\Vcm5 ^Q6
`aY]Va5 `aVUdb]_caVS YX^QhQ\m^_ _cbdcbcSdojYV S @Qb[Q\V ]Q[a_bl
1Yf ]_W^_ bUV\Qcm SQaYQUYhVb[Y]Y RVX YX]V^V^Yp [_^SV^gYY `VaVUQ6
hY `QaQ]Vca_S S `_U`a_TaQ]]l2 Y [Q[YV6^YRdUm ݷU_`_\^pojYVݷ Y\Y
ݷdc_h^pojYVݷ `QaQ]Vcal5 XQ`YblSQV]lV `aY SlX_SV hVaVX US_Vc_hYV
_c _b^_S^_T_7 Hc_ [QbQVcbp QUaVb^_Z QaYe]VcY[Y5 c_5 [Q[ `_[QXlSQVc
`aY]Va M5<@895 Vݷ S @Qb[Q\m dWV dUQ\_bm XQcQjYcm5 `aYc_] RVX _b_Rlf
`a_R\V]7

@aY _RbdWUV^YY `QaQUYT] `a_TaQ]]Ya_SQ^Yp _[QXlSQVcbp bdjV6
bcSV^^_ Y^cVaVb^VV UadT_V aQX\YhYV ]VWUd ncY]Y USd]p pXl[Q]Y5 [_6
c_a_V ^VYX]V^^_ d`db[Qoc YX SYUd QSc_al SbVS_X]_W^lf _RX_a_S Y
baQS^V^YZ7 ?^_ Y `_^pc^_5 SVUm S db\_SYpf ]^_T_\Vc^VT_ T_b`_UbcSQ



@9 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

ݷbY6`_U_R^lfݷ pXl[_S `a_TaQ]]Ybcb[Qp _RjVbcSV^^_bcm ^QhY^QVc XQ6
RlSQcm b]lb\ cVa]Y^Q5 [\ohVS_T_ U\p _R^QadWV^Yp nc_T_ aQX\YhYp5 UQ
Y bQ] cVa]Y^ `_cYf_^m[d XQRlSQVcbp c_WV7 >_ S ^QiVZ [^YTV ^dW^lZ
cVa]Y^ d`_]Y^Q\bp Y S `aVUYb\_SYpf5 Y S hQbcY5 `_bSpjݷ^^_Z @Qb[Q6
\o5 Y5 [_^Vh^_ WV5 S hQbcY5 `_bSpjݷ^^_Z BY:=D hYcQcV\m5 ^Vb_]^V^^_5
U_TQUQ\bp5 hc_ aVhm YUݷc _ b\_S_b_hVcQ^YY R_h^lZ_`ݷ neeV[c7ݷ

;Q[ ]l ^V_U^_[aQc^_ `_Uhݷa[YSQ\Y5 baVUY cVf5 [c_ Sb6ݷcQ[Y `_]6
^Yc _ bdjVbcS_SQ^YY nc_T_ cVa]Y^Q5 [aQZ^V `_`d\paV^ ]Ye _ c_]5
hc_ [R_h^l_`ݷ neeV[c_]ݷ b\VUdVc ^QXlSQcm S__RjV \oR_V UVZbcSYV5
YX]V^pojVV f_cm hc_6^YRdUm S baVUV Sl`_\^V^Yp `a_TaQ]]l ‑ \oR_Z
SS_U6SlS_U 1Y S__RjV \oR_V S\Yp^YV ^Q S^Vi^YZ ]Ya5 cQ[_V [Q[ _c6
`aQS[Q bYT^Q\Q25 `aYbSQYSQ^YV5 Q S ^V[_c_alf pXl[Qf Y R_\VV b\_W^lV
Y fYcalV UVZbcSYp7 >Q bQ]_] UV\V R_h^lZ_`ݷ neeV[cݷ Y 6_[ݷ
UYeYgYadojVV UVZbcSYVݷ ‑ nc_ b_SVaiV^^_ ^V _U^_ Y c_ WVD
bca_T_ T_S_ap5 `_R_h^lZ neeV[c Vbcm hQbc^lZ b\dhQZ ]_UYeYgYado6
jVT_ UVZbcSYp5 ^_ ^V R_\VV c_T_D ^d Q b_S`QUQcm ncY `_^pcYp ^QhY^Q6
oc5 S_6`VaSlf5 S ed^[gY_^Q\m^_] `a_TaQ]]Ya_SQ^YY5 Y5 S_6Sc_alf5 S
ݷbY6`_U_R^lfݷ pXl[Qf5 Q c_h^VV ‑ S cQ[Yf pXl[Qf5 TUV ^Vc `a_gVUda5 Q
Vbcm c_\m[_ ed^[gYY5 Y TUV `aYbSQYSQ^YV ]_WVc Sf_UYcm S SlaQWV^Yp7

@_6^Qbc_pjV]d `_R_h^lZ neeV[c ]_WVc S_X^Y[^dcm c_\m6
[_ `aY SlhYb\V^YY SlaQWV^Yp5 Y nc_ _hV^m SQW^_C `_R_h^lZ ne6
eV[c ‑ nc_ `a_YXS_\m^_V YX]V^V^YV5 [_c_a_V `a_Ybf_UYc `aY SlhYb6
\V^YY SlaQWV^Yp Y ]_WVc Rlcm `_XWV [Q[Y]6c_ _RaQX_] _R^QadWV^_7
6b\Y VUY^bcSV^^_V5 hc_ `a_Ybf_UYc `aY SlhYb\V^YY SlaQWV^Yp ‑ nc_
`_\dhV^YV VT_ aVXd\mcQcQ 1X^QhV^Yp25 T_S_apc5 hc_ cQ[_V SlaQWV^YV
1c_h^VV5 VT_ SlhYb\V^YV2 `_R_h^lf neeV[c_S ^V Y]VVc7

3 hQbc^_bcY5 `aYbSQYSQ^YV S pXl[V BY ‑ nc_ _`VaQgYp5 [_c_aQp ]_6
WVc Sf_UYcm S R_\VV b\_W^lV SlaQWV^YpD SlaQWV^YV Hݷ F ݷ@ Y]VVc
X^QhV^YV @5 Q c_5 hc_ `aY VT_ SlhYb\V^YY ]V^pVcbp cV[djVV X^QhV^YV `V6
aV]V^^_Z H ‑ nc_ [Q[ aQX Y Vbcm `_R_h^lZ neeV[c7 ;Q[ ]l _RbdWUQ\Y
`aY YXdhV^YY pXl[Q BY5 Vb\Y ^Q] ^dW^_ Y]V^^_ YX]V^Ycm `VaV]V^^do
Y R_\miV ^YhVT_5 ]l ]_WV] `aVSaQcYcm SlaQWV^YV `aYbSQYSQ^Yp S
_`VaQc_a 1CD1D5=5>D25 U_RQSYS [ ^V]d c_h[d b XQ`pc_ZC

H F @D

Nc_ cQ[ ^QXlSQV]lZ _`VaQc_a SlhYb\V^Yp SlaQWV^Yp aQUY `_R_h^_T_
neeV[cQ7 8^QhV^YV SlaQWV^Yp XUVbm5 [Q[ ]l `_]^Y]5 YT^_aYadVcbp7

@aYSl[^dS [ cQ[_]d `_\_WV^Yo SVjVZ5 `a_TaQ]]Ybcl5 aQR_cQo6
jYV ^Q BY5 hQbc_ `_\QTQoc5 hc_ `aYbSQYSQ^YV S__RjV SbVTUQ Vbcm `_6
R_h^lZ neeV[c5 Y S BY nc_ UVZbcSYcV\m^_ cQ[ ‑ ^_ nc_ b_SVaiV^^_ ^V
cQ[ U\p @Qb[Q\p7 3 @Qb[Q\V `aYbSQYSQ^YV ‑ nc_ _`VaQc_a5 Q ^V

:=3 `VaS_] c_]V b]7 aVUYb\_SYV`ݷ Sc_a_V5 ]Vc_UYhVb[_V5ݷ bca7 <:5 Y D?7>7;ݷ S_
Sc_a_] c_]V ‑ 7A7<7=ݷ



ݷ B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp @:

_`VaQgYpD `_b[_\m[d `Qb[Q\VSb[_V `aYbSQYSQ^YV 1gV\Y[_]2 ^V
`aVUbcQS\pVc b_R_Z QaYe]VcYhVb[_T_ SlaQWV^Yp5 ^Y _ [Q[_]
`_R_h^_] neeV[cV aVhY XUVbm YUcY ^V ]_WVc5 SVUm d _`VaQc_a_S
S__RjV ‑ `_ _`aVUV\V^Yo ‑ ^Vc ^Y[Q[Yf `_R_h^lf neeV[c_S5 _^Y WV
^V pS\pocbp SlaQWV^Yp]Y7

;_^Vh^_5 S b_bcQS `Qb[Q\VSb[_T_ _`VaQc_aQ `aYbSQYSQ^Yp ]_WVc
Sf_UYcm QaYe]VcYhVb[_V SlaQWV^YV `a_YXS_\m^_Z b\_W^_bcY5 `aYhݷ]
[Q[ b`aQSQ _c X^Q[Q `aYbSQYSQ^Yp5 cQ[ Y b\VSQ 1^Q`aY]Va5 S Y^UV[bV
]QbbYSQ25 Y nc_ SlaQWV^YV S`_\^V ]_WVc `a_YXS_UYcm `_R_h^lV ne6
eV[cl7 >Q`aY]Va5 ]l ]_WV] ^Q`YbQcm ^Q @Qb[Q\V ed^[gYo _c gV\_6
hYb\V^^_T_ QaTd]V^cQ5 [_c_aQp RdUVc S_XSaQjQcm [SQUaQc bS_VT_ QaTd6
]V^cQ5 ^_ `aY nc_] RdUVc X^QhV^YV bS_VT_ QaTd]V^cQ SlS_UYcm S `_c_[
bcQ^UQac^_T_ SlS_UQ Q^ݷ1 n[aQ^2ݷC

6E>3D9?> 61HC 9>D575B2 C 9>D575BD
2579>

GB9D5<>1H2D
6 CF H 3 H

5>4D

Ed^[gYY5 [Q[ ]l X^QV]5 SlXlSQocbp YX QaYe]VcYhVb[Yf SlaQWV^YZ5
cQ[ hc_ \oR_V SlaQWV^YV5 b_UVaWQjVV SlX_S nc_Z ed^[gYY 65 RdUVc
_R\QUQcm `_R_h^l] neeV[c_] ‑ `VhQcQcm X^QhV^YV QaTd]V^cQ ed^[6
gYY7 @_nc_]d5 ^Q`aY]Va5 `_R_h^lZ neeV[c S_X^Y[^Vc `aY Sl`_\^V^YY
b\VUdojYf _`VaQc_a_S `aYbSQYSQ^YpC

1 CF 61:>2 4 ;D
=d61>2 6 <f CF @D

^_ ‑ Y nc_ b\VUdVc hݷc[_ `_^Y]Qcm ‑ `_R_h^l] neeV[c_] cdc _R\Q6
UQoc ^V bQ]Y _`VaQc_al5 Q Sf_UpjYV S Yf b_bcQS SlaQWV^YpC S `VaS_]
b\dhQV nc_ 61:>2 4 ;5 S_ Sc_a_] ‑ 61>2 6 <7 8QpS\pcm5 hc_ `_R_h6
^l] neeV[c_] cdc RdUVc _R\QUQcm _`VaQc_a `aYbSQYSQ^Yp5 Rl\_ Rl
^Vb[_\m[_ bcaQ^^_C ]l SVUm ^V T_S_aY]5 hc_ d c_T_ WV _`VaQc_aQ G89<5
]_WVc Rlcm `_R_h^lZ neeV[c5 UQWV Vb\Y S VT_ XQT_\_S[V 1^V T_S_ap
dWV `a_ cV\_2 _[QWVcbp SlaQWV^YV b `_R_h^l] neeV[c_]7

@_b[_\m[d bQ] `_ bVRV SlX_S ed^[gYY ‑ nc_ c_WV QaYe]VcYhVb[_V
SlaQWV^YV5 S`_\^V `aQS_]Va^_ RdUVc b[QXQcm5 hc_ ed^[gYp 6 Y]VVc
`_R_h^lZ neeV[c5 Y cQ[ UVZbcSYcV\m^_ T_S_apc7 >_ S_c d `a_gVUd6
al S c_] WV @Qb[Q\V ^Y[Q[_T_ `_R_h^_T_ neeV[cQ Rlcm ^V
]_WVc5 hc�_ Rl _^Q ^Y UV\Q\Q5 SVUm Vݷ SlX_S ‑ nc_ ^Y[_Y] _RaQX_] ^V
SlaQWV^YV5 nc_ _cUV\m^lZ _`VaQc_a5 [_c_alZ cQ[ Y ^QXlSQVcbp VaQ6`_ݷ
c_a _RaQjV^Yp [ `a_gVUdaVݷ Y\Y VaQc_a`_ݷ SlX_SQ `a_gVUdal7ݷ 8UVbm
d]Vbc^_ RdUVc _c]VcYcm5 hc_ S YX^QhQ\m^_] SQaYQ^cV @Qb[Q\p ‑ S c_]
VT_ SYUV5 S [_c_a_] nc_c pXl[ Rl\ `aVU\_WV^ >Y[\Qdb_] 3Yac_] ‑



@; @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

SlXSQcm ed^[gYo aQUY `_R_h^_T_ neeV[cQ 1`a_YT^_aYa_SQS Vݷ S_X6
SaQjQV]_V X^QhV^YV2 Rl\_ ^V\mXp7 Nc_ ݷVdU_R^_V^ݷ _TaQ^YhV^YV Rl\_
dbcaQ^V^_ b_XUQcV\p]Y ]EB2? Y1C31<D dSl5 ncY \oUY5 _hVSYU^_5 `aY6
Sl[\Y `a_TaQ]]Ya_SQcm ^Q BY5 Q _ [Q[_Z6c_ cQ] TY[V_\ݷ `_bca_V^Yp
pXl[Qݷ Y\Y hYbc_cVݷ bV]Q^cY[Yݷ `_`a_bcd ^V XQUd]lSQ\Ybm7

6b\Y SVa^dcmbp cV`Vam [ pXl[d BY5 ]_W^_ Sb`_]^Ycm5 hc_ S [ݷ^
^Vc ^V c_\m[_ _`VaQc_aQ `aYbSQYSQ^Yp5 ^_ Y ^Y[Q[_T_ _`VaQc_aQ Sl6
X_SQ `a_gVUdal5 UQ Y bQ]Yf `a_gVUda c_WV ^Vc7 >Q nc_] ]VbcV Yb6
cY^^lV `_hYcQcV\Y BY _Rlh^_ ^QhY^Qoc S_X]djQcmbp Y ^Q`_]Y^Qcm
`a_ ed^[gYY5 Y]VojYV F?94 S [QhVbcSV cY`Q S_XSaQjQV]_T_ X^QhV^Yp7
5VZbcSYcV\m^_5 cVf^YhVb[Y 1^Q da_S^V ]QiY^^_T_ [_UQ2 `Qb[Q\VSb[Qp
`a_gVUdaQ Y F?946ed^[gYp YX BY ‑ nc_ _U^_ Y c_ WV5 ^_ UV\_ SVUm ^V S
c_]5 [Q[_Z YX ^QiVZ `a_TaQ]]l `_\dhYcbp ]QiY^^lZ [_UD [_TUQ `a_6
TaQ]]Ybc `YiVc `a_TaQ]]d ^Q [b_SbVݷ Slb_[_da_S^VSlfݷ pXl[Qf5 _^
_Rlh^_ S_SbV ^V XQUd]lSQVcbp5 [Q[ [_]`Y\pc_a RdUVc d`aQS\pcmbp b
`VaVS_U_] VT_ `a_TaQ]]l ^Q pXl[ `a_gVbb_aQ7 ;_\m b[_a_ ]l _RbdW6
UQV] `QaQUYT]l5 ^Q] SQW^VV ^V c_5 hc�_ YX ^QiVZ `a_TaQ]]l `_\dhYc6
bp `_b\V Vݷ _RaQR_c[Y caQ^b\pc_a_]5 Q c_5 [Q[ ]l bQ]Y S_b`aY^Y]QV]
`a_TaQ]]d5 [_TUQ `YiV] V7ݷ

E_a]Q\m^_ bV]Q^cY[Q ed^[gYY cY`Q F?94 _`YblSQVcbp eaQX_Z
Sa_UV _ncݷ ed^[gYp5 SbVTUQ SlXlSQV]Qp aQUY `_R_h^_T_ neeV[cQݷ
Y\Y ed^[gYp5ݷ S_XSaQjQV]_V X^QhV^YV [_c_a_Z SbVTUQ YT^_aYadVcbp7ݷ
Ed^[gYp `aY nc_] _bcQݷcbp Y]V^^_ ed^[gYVZ5 c_ Vbcm Vݷ SlX_S Vbcm
`_6`aVW^V]d hQbc^lZ b\dhQZ QaYe]VcYhVb[_T_ SlaQWV^Yp5 Q SlXlSQ6
Vcbp _^Q5 [Q[ Y \oRQp ed^[gYp S BY5 b `_]_jmo Sbݷ c_T_ WV _`VaQc_aQ
SlhYb\V^Yp SlaQWV^Yp aQUY `_R_h^_T_ neeV[cQ7 FdWV c_T_ ‑ [Q[ ]l
dWV _RbdWUQ\Y5 S BY S__RjV \oR_V UVZbcSYV _[QXlSQVcbp `_R_h^l]
neeV[c_]5 Q `_b[_\m[d pXl[ BY YX^QhQ\m^_ Y]`VaQcYS^lZ 1e_^^VZ]Q6
^_Sb[YZ25 c_ Vbcm Sl`_\^V^YV `a_TaQ]]l5 ^Q`YbQ^^_Z ^Q nc_] pXl[V5
b_bc_Yc S `_b\VU_SQcV\m^_] Sl`_\^V^YY _`aVUV\ݷ^^lf UVZbcSYZ5 ]l
`_\dhQV] bS_VT_ a_UQ [SY^cnbbV^gYo ݷ_bYi^_Tݷ ]li\V^YpC Sl`_\^V6
^YV `a_TaQ]]l 1S cVa]Y^Qf pXl[Q BY2 b_bc_Yc YX `_R_h^lf neeV[6
c_S ‑ c_ Vbcm S `a_TaQ]]V ^Q BY S__RjV ^Vc ^YhVT_ UadT_T_5 _U^Y `_6
R_h^lV neeV[cl7 3 cQ[Yf db\_SYpf b_SVaiV^^_ ^VS_X]_W^_ b_faQ^Ycm
QUV[SQc^_V S_b`aYpcYV `_R_h^_T_ neeV[cQ [Q[ hVT_6c_ ^VWV\QcV\m^_6
T_ ‑ nUQ[5 hVT_ U_Ra_T_5 ^VWV\QcV\m^_Z bcQ^Vc Sbp `a_TaQ]]Q7 9^QhV
T_S_ap5 bV]Q^cY[Q pXl[Q BY ^VYXRVW^_ `aYS_UYc [ S_b`aYpcYo `_R_h6
^_T_ neeV[cQ [Q[ hVT_6c_ ^V `a_bc_ 5ݷ_U_`dbcY]_Tݷ Q5 \dhiV RdUVc
b[QXQcm5 bQ]_ b_R_Z aQXd]VojVT_bp7

@aY]Va b [_`Ya_SQ^YV] bca_[Y gY[\_]5 XQ`YbQ^^l] S _U^d bca_h[d5
^Q] dWV ]_T YXapU^_ `_U^QU_Vbcm5 nc_c `aY]Va `aYSVUݷ^ Y S `aVUYb\_6
SYpf5 Y S hQbcY5 `_bSpjݷ^^_Z BY5 ^_ Sbݷ WV aYb[^ݷ] `_Sc_aYcm VT_ ‑



ݷ B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp @<

SVUm5 `_WQ\dZ5 nc_ bQ]Qp _UY_X^Qp YX SbVf bca_hV[ [_UQ5 [_TUQ6\YR_
^Q`YbQ^^lf ^Q BYC

G89<511345CD44 F 3CB34422D

@aVU\_WV^YV ^Q`YbQcm S]Vbc_ nc_T_5 ^Q`aY]Va5 cQ[C

G89<513CB32 K
345CD F 3CB3D
CB344D
45CD44D

M
345CD F 9D

XQhQbcdo SlXlSQVc Wݷbc[YZ _c`_a ‑ ]_\5 cQ[ WV U\Y^^VV5 Q hV] _^_
`aY nc_] \dhiVH @aQSY\m^lZ _cSVc ^Q S_`a_b _ ^VU_bcQc[Qf `VaS_T_
SQaYQ^cQ b_bc_Yc S c_]5 hc_ cQ] S db\_S^_] SlaQWV^YY gV\lf caY `_6
R_h^lf neeV[cQ5 hc_5 ^Vb_]^V^^_5 `aVSaQjQVc [_U S aVRdb7 3_c c_\m[_
nc_c QaTd]V^c ]_WVc b_SbV] ^V `_S\Ypcm ^Q hV\_SV[Q5 `aYSl[iVT_ [
aVQ\Yp] BYC _^ ^Q] _cSVcYc5 hc_ S ^_S_] SQaYQ^cV [_UQ `_R_h^lf ne6
eV[c_S a_S^_ bc_\m[_ WV ‑ Y b e_a]Q\m^_Z c_h[Y XaV^Yp _^ RdUVc
`aQS7 1^Q\_TYh^lZ gY[\5 XQ`YbQ^^lZ ^Q @Qb[Q\V:>5 ^V b_UVaWQ\ Rl
^Y _U^_T_ `_R_h^_T_ neeV[cQD b_SbV] UadT_V UV\_ ‑ BY7

BYcdQgYp _b\_W^pVcbp Vjݷ Y cV]5 hc_ S ^V[_c_alf b\dhQpf `_6
R_h^lZ neeV[c S db\_S^_] SlaQWV^YY _[QXlSQVcbp pS\V^YV] b[_aVV
`_\_WYcV\m^l]5 hV] ^Q_R_a_c7 >Q`aY]Va5 Vb\Y ^Q] `_caVRdVcbp `a_6
hYcQcm `_b\VU_SQcV\m^_bcm hYbV\ YX cV[bc_S_T_ eQZ\Q Y\Y UadT_T_ `_6
c_[Q U_ ^Qbcd`\V^Yp bYcdQgYY Vg^_]ݷ eQZ\Q5ݷ ^Q BY ]l5 b[_aVV SbVT_5
`aY]V^Y] b\VUdojYZ [_UC

G89<51: FF 6C31>61CDB51=5 25425 6>22 K
83 XUVbm _RaQRQclSQVcbp hYb\_ > 38

M

AQXd]VVcbp5 nc_ ]_W^_ ^Q`YbQcm Y^QhVC

B5C F 6C31>61CDB51=5 25425 6>2D
G89<51B5C FF :2 K

83 XUVbm _RaQRQclSQVcbp hYb\_ > 38
B5C F 6C31>61CDB51=5 25425 6>2D

M

@_R_h^_T_ neeV[cQ S db\_S^_] SlaQWV^YY XUVbm dWV ^Vc5 XQc_ `_6
pSY\_bm UdR\Ya_SQ^YV [_UQ7 Hc_ \dhiV ‑ `_R_h^lZ neeV[c S db\_S6
^_] SlaQWV^YY Y\Y UdR\Ya_SQ^YV [_UQH =_W^_ b[_\m[_ dT_U^_ \_6

:>8UVbm `aYf_UYcbp `aVU`_\_WYcm5 hc_ \YR_ nc_ [Q[_Z6c_ UYQ\V[c @Qb[Q\p b
QUaVb^_Z QaYe]VcY[_Z5 \YR_ S]Vbc_ d[QXQcV\VZ Yb`_\mXdocbp Y^UV[bl7



@= @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

]Qcm [_`mp S `_\mXd c_T_ Y\Y Y^_T_ _cSVcQ ^Q nc_c S_`a_b5 ^_ `aQ6
SY\m^VV RdUVc `aYX^Qcm U_S_\m^_ _hVSYU^lZ eQ[cC ^Q bQ]_] UV\V
Y c_5 Y UadT_V ‑ `\_f_7 9bc_h^Y[ `a_R\V]l ]l `_Ua_R^_ _RbdW6
UQ\Y S_ Sc_a_] c_]V ‑ b^QhQ\Q S hQbcY5 `_bSpjݷ^^_Z BY 1b]7 c7 ;5
bca7 ;9?25 ]l _c]VcY\Y bQ] eQ[c S_X^Y[^_SV^Yp `_caVR^_bcY S `_bca_6
V^YY gY[\Q `_ bfV]V 5ݷSlR_a[Q‑`a_SVa[Q‑_RaQR_c[Qݷ Q `_XWV5 U_RaQS6
iYbm U_ b_RlcYZ^_6d`aQS\pV]_T_ `a_TaQ]]Ya_SQ^Yp 5 dX^Q\Y5
hc_ XQ nc_Z bfV]_Z5 Vb\Y `_ ^VZ `_bca_Ycm T\QS^lZ gY[\ `a_TaQ]]l5
bc_Yc gV\Qp `QaQUYT]Q 1b]7 c7 ;5 27>7=7?ݷ

CQ[_V `_bca_V^YV gY[\_S ^V d[\QUlSQVcbp S [Q^_^l bcad[cda^_6
T_ `a_TaQ]]Ya_SQ^Yp5 U_`db[QojVT_ \Yim gY[\l b `aVUdb\_SYV] Y
b `_bcdb\_SYV]D ^_ S aVQ\m^_Z WYX^Y S `a_TaQ]]Qf _hV^m hQ6
bc_ caVRdVcbp Y]V^^_ cQ[_Z gY[\ bݷ db\_SYV] `_bVaVUY^V5ݷ
`aY nc_] bdjVbcSdojYV pXl[Y `a_TaQ]]Ya_SQ^Yp cQ[_Z [_^bcad[gYY
^V `aVU_bcQS\poc7 8UVbm Vbcm ^V[_V `a_cYS_aVhYV ]VWUd `aQ[cYhVb[Y6
]Y `_caVR^_bcp]Y `a_TaQ]]Ybc_S b _U^_Z bc_a_^l Y bS_ZbcSQ]Y U_6
bcd`^lf Y^bcad]V^c_S ‑ b UadT_ZD _cboUQ WV SlcV[QVc Y _c[a_SV^^Qp
ݷaYSYX^Q]ݷ _R_Yf aQbb]_caV^^lf ^Q]Y c_\m[_ hc_ aViV^YZ ‑ c_ \Y
UdR\Ya_SQcm [_U SlR_a[Y5 c_ \Y XQT^Qcm SlR_a[d S XQT_\_S_[ gY[\Q S
[QhVbcSV `_R_h^_T_ neeV[cQ db\_S^_T_ SlaQWV^Yp7 HQbc_ SbcaVhQVcbp
cQ[WV Y caVcYZ SQaYQ^c ‑ bUV\Qcm gY[\ 5ݷRVb[_^Vh^l]ݷ Q Slf_UYcm YX
^VT_ _`VaQc_a_] 2B51; Y\Y VT_ Q^Q\_T_]5 `aY]Va^_ cQ[C

6?B1DD2 K
B5C F 6C31>61CDB51=5 25425 6>2D
961B5C 1F :2

2B51;D
83 XUVbm _RaQRQclSQVcbp hYb\_ > 38

M

8Q]VcY]5 U\p T\QS^_T_ gY[\Q S b_RlcYZ^_6d`aQS\pV]lf `a_TaQ]]Qf
^QYR_\VV cY`YhV^ Y]V^^_ nc_c `_Uf_U7 1Sc_ad5 S`a_hV]5 U_S_UY\_bm
SYUVcm `a_TaQ]]l ^Q BY5 S [_c_alf ݷB1DD2?6ݷ Slbcd`Q\ S__RjV VUY^6
bcSV^^l] SQaYQ^c_] XQT_\_S[Q gY[\Q7 ;_^Vh^_5 nc_ aViV^YV Y]VVc
bS_Z b_RbcSV^^lZ ^VU_bcQc_[C _Rlh^_ _c [_^bcad[gYY RVb[_^Vh^_T_
gY[\Q hYcQcV\m `a_TaQ]]l _WYUQVc5 hc_ nc_c gY[\ _[QWVcbp UVZbcSY6
cV\m^_ RVb[_^Vh^l]5 c_ Vbcm RdUVc aQR_cQcm U_ cVf `_a5 `_[Q `a_6
TaQ]]d ^V XQSVaiQc `aY^dUYcV\m^_ S^Vi^Y] S_XUVZbcSYV]5 \YR_ `_
[aQZ^VZ ]VaV nc_ cQ[_Z gY[\5 U\p [_c_a_T_ db\_SYV XQSVaiV^Yp ^VS_X6
]_W^_ `aVUbcQSYcm U_bcQc_h^_ `a_bcl] SlaQWV^YV]7 HaVX]Va^_ hQ6
bc_V `aY]V^V^YV [_^bcad[gYY RVb[_^Vh^_T_ gY[\Q _hVSYU^l] _RaQX_]
XQcadU^pVc S_b`aYpcYV `a_TaQ]]l7

;Q[_V YX caݷf aViV^YZ SlRaQcm ‑ S_ ]^_T_] S_`a_b \Yh^lf `aY6
bcaQbcYZ5 SQW^_ UadT_VC ]l XUVbm Y]VV] S^pc^_ be_a]d\Ya_SQ^^do
`a_R\V]d 1[Q[ `aQSY\m^_ _e_a]Ycm gY[\5 Vb\Y `_ b]lb\d _^ U_\WV^
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b_bc_pcm YX SlR_a[Y5 `a_SVa[Y Y _RaQR_c[Y25 _U^Q[_ ^V ]_WV] d[Q6
XQcm aViV^Yp5 `_\^_bcmo bS_R_U^_T_ _c ^VU_bcQc[_S7 B\VU_SQcV\m^_5 S
nc_Z bYcdQgYY `_R_h^lZ neeV[c S db\_S^_] SlaQWV^YY Yb`_\mXdVcbp
`_ UV\d Y ^Y[_Y] _RaQX_] ^V ]_WVc bSYUVcV\mbcS_SQcm _ RVXQ\QRVa6
^_bcY `a_TaQ]]YbcQ ‑ c_\m[_ 1[Q[ ]Q[bY]d]2 _ VT_ S[dbQf5 Y ^V\mXp
b[QXQcm _U^_X^Qh^_5 hc_ cQ[YV S[dbl hV]6c_ `\_fY5 SVUm USQ UadTYf
aViV^Yp c_WV ^V b\Yi[_] f_a_iY7

3QW^_ `_]^Ycm5 hc_ gY[\ b `a_SVa[_Z `_bVaVUY^V ‑ nc_ b`VgYeY6
hVb[YZ hQbc^lZ b\dhQZ5 [_c_alZ ^Y[Q[ ^V ]_WVc _`aQSUQcm \oRlV
`aY]V^V^Yp `_R_h^lf neeV[c_S5 _b_RV^^_ S d`aQS\pojYf db\_S^lf
SlaQWV^Ypf5 c_ Vbcm ^Y S 96’V5 ^Y S gY[\V b `_bcdb\_SYV] 14?6G89<52
`aY]V^V^YV `_R_h^_T_ neeV[cQ S db\_S^_] SlaQWV^YY ^V ]_WVc aQb6
b]QcaYSQcmbp [Q[ f_a_iQp `aQ[cY[Q5 UQ Y S gY[\Qf b `aVUdb\_SYV] ‑
G89<5 Y 6?B ‑ ^dW^_ U\p ^QhQ\Q dRVUYcmbp5 hc_ Y]VVc ]Vbc_ Y]V^6
^_ `_bca_V^YV gY[\Q `_ bfV]V 5ݷSlR_a[Q‑`a_SVa[Q‑_RaQR_c[Qݷ Y \Yim
`_b\V nc_T_5 _RaVhݷ^^_ SXU_f^dS5 SbcQS\pcm S db\_SYV `_R_h^lZ ne6
eV[c7 >Q`aY]Va5 S `a_TaQ]]Qf5 d`aQS\pojYf `a_gVbbQ]Y:? S bYbcV]Qf
bV]VZbcSQ ^>9H5 ]_W^_ SbcaVcYcm b\VUdojdo [_^bcad[gYoC

G89<51G19D1W^UU2 1F 6:2
KM

=VWUd `a_hY]5 _b_R_ݷ `a_USY^dclVݷ c_SQaYjY dfYcapocbp ^Q`YbQcm
S_c cQ[C 7ݷG89<51NG19D1W^UU22Dݷ Nc_c aVRdb 1[_c_alZ5 [Q[ ^Y bcaQ^^_5
UV\QVc a_S^_ c_ WV2 `aVU\_WY] hYcQcV\o aQXTQUQcm bQ]_bc_pcV\m^_7

>Q `VaSlZ SXT\pU ]_WVc `_[QXQcmbp5 hc_ cdc 1^d5 `_ [aQZ^VZ ]VaV
S `VaS_] SQaYQ^cV2 Sbݷ ^_a]Q\m^_C `_[Q d ^Qb Vbcm `a_gVbbl6`_c_][Y5
G19D `_ ]VaV Yf XQSVaiV^Yp5 `aVSaQjV^Yp S ݷX_]RYݷ Y _[_^hQcV\m^_T_
dUQ\V^Yp RdUVc S_XSaQjQcm Yf @94’l5 Q [_TUQ `_c_][_S ^V _bcQ^Vcbp ‑
SVa^ݷc ]Y^db6VUY^Ygd5 `_b\V hVT_ gY[\ XQSVaiYcbpD `_hV]d Rl Y ^V
bUV\Qcm cQ[5 Vb\Y XQhV]6c_ ^dW^_ U_WUQcmbp XQSVaiV^Yp SbVf ^QiYf
`_c_][_SH >_ c_a_`Ycmbp ^V bc_YcC `lcQpbm ^Qcp^dcm ^Q nc_c gY[\ bfV6
]d 5ݷSlR_a[Q‑`a_SVa[Q‑_RaQR_c[Qݷ ]l ^V ^QZUݷ] _U^_T_ YX XSV^mVS ‑
caVcmVT_5 c_ Vbcm S__RjV6c_ _bcQocbp c_\m[_ ݷSlR_a[Qݷ 1c_ Vbcm ^V[_V
UVZbcSYV2 Y ݷa_SVa[Q`ݷ 1aVXd\mcQcQ nc_T_ UVZbcSYp25 Q nc_5 _hVSYU^_5
gY[\ b `_bcdb\_SYV] [Q[ _^ Vbcm5 Y ^Q`YbQcm5 aQXd]VVcbp5 b\VU_SQ\_
Y^QhVC

4? K
@94 F G19D1W^UU2D

M G89<51@94 1F 6:2D

8Q]VcY]5 hc_ Vb\Y cV\_ Ybf_U^_T_ gY[\Q SUadT bcQ^Vc ^V`dbcl] ‑ ^Q6
`aY]Va5 `_caVRdVcbp SlUQSQcm [Q[YV6^YRdUm b__RjV^Yp5 [_TUQ _hVaVU6

:?6b\Y Sl ^V `_]^YcV5 hc_ UV\QVc SlX_S G19D5 `VaVhYcQZcV S_ Sc_a_] c_]V 7@7>7<ݷ



@? @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

^_Z `a_gVbb6`_c_]_[ XQSVaiY\bp ‑ ]_W^_ 1Y UQWV ^dW^_2 RdUVc SVa6
^dcmbp [ bfV]V b `_R_h^l] neeV[c_] S XQT_\_S[V gY[\QD ^_ b^QhQ\Q
cV\_ U_\W^_ `VaVbcQcm Rlcm `dbcl]7

3bVS_X]_W^l] [_^bcad[gYp] Sa_UV 5ݷ1d944fF2ݷ `aVU`_\QTQojY]
R_\miV _U^_T_ `_R_h^_T_ neeV[cQ S _U^_] SlaQWV^YY5 c_WV ^VS_X6
]_W^_ `_U_RaQcm _`aQSUQ^YV7 ;_TUQ6c_ UQS^_ b Yf `_]_jmo ]_W^_
Rl\_ `_SlbYcm Rlbca_UVZbcSYV5 ^_ b_ SaV]V^Y `_pS\V^Yp _`cY]YXY6
adojYf [_]`Y\pc_a_S `_U_R^lZ [_U _[_^hQcV\m^_ `VaViݷ\ S [QcVT_6
aYo ^Vd]Vbc^lf cao[_S7 3b5ݷ hc_ _^Y UV\Qoc ‑ nc_ XQcadU^poc S_b6
`aYpcYV cV[bcQ `a_TaQ]]l5 `dbcm Y ^VX^QhYcV\m^_D ^_ ^QiQ gV\m `aY
^Q`YbQ^YY cV[bcQ U_\W^Q Rlcm `ap]_ `a_cYS_`_\_W^_Z7

?cUV\m^_T_ S^Y]Q^Yp XQb\dWYSQoc ed^[gYY5 [_c_alV ^Q bQ]_] UV6
\V 1`_ b]lb\d2 U_\W^l Rlcm `a_gVUdaQ]Y5 c_ Vbcm ^Q`YbQ^l aQUY `_6
R_h^_T_ neeV[cQ5 ^_ `aY nc_] hc_6c_ S_XSaQjQoc7 ;_TUQ a_gVUd6`ݷ
aV5ݷ ^Q`YbQ^^_Z ^Q BY5 Vbcm hc_ b__RjYcm SlXlSQojV]d ‑ f_cp Rl `a_6
bc_ _chYcQcmbp _R db`Vi^_bcY Y\Y ^Vdb`Vi^_bcY bS_VZ aQR_cl ‑ nc_
`aQ[cYhVb[Y SbVTUQ UV\QVcbp hVaVX S_XSaQjQV]_V X^QhV^YV ed^[gYY7
BV]Q^cYhVb[Qp ^V\V`_bcm nc_T_ `_Uf_UQ bcQ^_SYcbp pb^Q5 [Q[ c_\m[_
YX `_U`a_TaQ]]l caVRdVcbp `_\dhYcm R_\miV _U^_T_ X^QhV^YpD S_ Sc_6
a_] c_]V ]l `_bSpcY\Y nc_Z `a_R\V]V gV\lZ `QaQTaQe 1b]7 ݷ =7A7=27
>Q @Qb[Q\V _Rlh^_ `a_gVUdal _e_a]\poc S SYUV ݷed^[gYZݷ aQUY
S_X]_W^_bcY SVa^dcm X^QhV^YV c_\m[_ `a_TaQ]]Ybcl5 `aYSl[iYV [
bY6`_U_R^l] pXl[Q]:@5 Q \oUY5 ^V Y]VojYV cQ[Yf b\_W^_bcVZ5 b[_6
aVV b^QRUpc `a_gVUdad `QaQ]Vca_]6`VaV]V^^_Z5 hV] `VaVUV\Qoc Vݷ S
ed^[gYoD f_a_iY] `aY]Va_] cQ[Yf `a_gVUda Slbcd`Qoc Sbca_V^^lV
K<?3;[514 Y K<?3;`B9D5 1b]7 7B7=25;ݷ ^_ Vbcm Y `\_f_Z `aY]Va ‑ ed^[6ݷ
gYpݷ [514T5I YX ]_Ud\p 3BD 1b]7 7A7<27;ݷ 6b\Y `_`lcQcmbp `VaV^VbcY nc_
`aQSY\_ ^Q BY5 `aVU`_\QTQp5 hc_ Q^Q\_T_] `a_gVUda ]_W^_ bhYcQcm
F?946ed^[gYY5 c_ `aYUݷcbp `VaV`YbQcm Sbo bcQ^UQac^do RYR\Y_cV[d5
S[\ohQp _Rݷac[Y bYbcV]^lf SlX_S_SD c_ Vbcm S nc_] `\Q^V bYcdQgYp
b BY5 b[QWV] hVbc^_5 b_SVaiV^^_ RVX^QUݷW^Q5 _cUV\Ycm `a_gVUdal _c
ed^[gYZ ^V `_\dhQVcbp ^Y[Q[7

9cQ[5 `_R_h^lV neeV[cl ‑ nc_ Sa_UV Rl ^Vf_a_i_5 ^_ `_\^_bcmo
XQ`aVjQcm Yf ^Y[Q[ ^V\mXp5 gY[\ b SlR_a[_Z5 `a_SVa[_Z Y _RaQR_c[_Z
]_WVc ^Q] `_caVR_SQcmbp S^V XQSYbY]_bcY _c c_T_5 ^Q [Q[_] pXl[V ]l
`YiV]5 S c_] hYb\V Y ^Q @Qb[Q\V5 ^d Q Vb\Y ]l [ c_]d WV `YiV] ^Q BY5
c_ ^V XQ`aVjQcm WV SVbm nc_c pXl[ gV\Y[_] ‑ QUV[SQc^_Z XQ]V^l V]d5
[Q[ ]l X^QV]5 ^Vc Y ^V `aVUSYUYcbp7 B\VU_SQcV\m^_5 ^dW^Q [Q[Qp6c_
Y^bcad[gYp5 `_ S_X]_W^_bcY \Q[_^Yh^Qp Y pb^Qp5 _ c_]5 [_TUQ Y [Q[
`_R_h^lV neeV[cl `aY]V^pcm ]_W^_5 Q [_TUQ ‑ ^V bc_Yc7 3 cVa]Y^Qf

:@3_ SaV]p `_UT_c_S[Y `VaS_T_ YXUQ^Yp [^YTY QSc_a5 [ VT_ _Ta_]^_]d b_WQ\V6
^Yo5 bQ] Sf_UY\ S Yf hYb\_5 Y `aV_U_\Vcm nc_c a_bc_[ bYi^_bcY ]_XTQ V]d bc_Y6
\_ _`aVUV\ݷ^^_T_ cadUQ5 S c_] hYb\V bdTdR_ cVf^YhVb[_T_C [_ Sc_a_]d YXUQ^Yo S
`Qb[Q\VSb[_Z hQbcY [^YTY `aYi\_bm `VaVUV\lSQcm VUSQ \Y ^V `_\_SY^d `aY]Va_S7
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@Qb[Q\p cQ[Qp Y^bcad[gYp SlT\pUYc _hV^m `a_bc_C `_R_h^lV neeV[cl
`aY]V^pcm ^V b\VUdVc5 XQ Yb[\ohV^YV] b\dhQp5 [_TUQ S SYUV `_R_h^_6
T_ neeV[cQ ed^[gYY _e_a]\pVcbp SlR_a[Q `aY `_bca_V^YY gY[\Q `_
bfV]V 7ݷSlR_a[Q6`a_SVa[Q6_RaQR_c[Qݷ

3 hQbcY5 `_bSpjݷ^^_Z pXl[d BY5 ]l `_`lcQ\Ybm be_a]d\Ya_SQcm
Q^Q\_TYh^do Y^bcad[gYo U\p nc_T_ pXl[Q Y _R^QadWY\Y5 hc_ bV]Q^cY6
[Q BY Y caQUYgYY `_bca_V^Yp VT_ bcQ^UQac^_Z RYR\Y_cV[Y _[QXlSQoc
^Q] SVbm]Q U_bc_Z^_V b_`a_cYS\V^YV7 5\p ^QhQ\Q `VaVU ^Q]Y SbcQݷc
S_ SVbm a_bc `a_R\V]Q `aYbSQYSQ^YpD ^_ XUVbm f_cp Rl ]_W^_ `_caVR_6
SQcm5 hc_Rl `aYbSQYSQ^YV SbVTUQ UV\Q\_bm aQUY `_R_h^_T_ neeV[cQ5 c_
Vbcm XQ`aVcYcm Yb`_\mX_SQcm VT_ X^QhV^YV ‑ Q X^QhYc5 XQ`aVcYcm S__RjV
S[\ohQcm `aYbSQYSQ^YV S R_\VV b\_W^lV SlaQWV^Yp7 B ed^[gYp]Y fd6
WV7 ?hVSYU^lZ SQaYQ^c ‑ Vb\Y `_ b]lb\d c_Z Y\Y Y^_Z ed^[gYY nc_ ^Q
bQ]_] UV\V `a_gVUdaQ5 c_ Vbcm Vݷ `_R_h^lZ neeV[c ‑ nc_ c_5 aQUY hV6
T_ _^Q ^Q`YbQ^Q5 `_caVR_SQcm SlXlSQcm Vݷ [Q[ `a_gVUdad5 ^V Yb`_\mXdp
S_XSaQjQV]_V X^QhV^YVD ^_ ]l dWV `aYX^Q\Y5 hc_ cQ[Yf aQUY[Q\m^lf
YX]V^V^YZ caVR_SQcm RVb`_\VX^_7

CV[bc Y^bcad[gYY5 [_c_alZ ]l S_ Sc_a_] c_]V Sbݷ WV b]_T\Y
[_V6[Q[ b_bcap`Qcm 1b]7 c7 ;5 bca7;9@25 S]VbcV b `aY]VaQ]Y 1Q RVX ^Yf
cQ] S__RjV ^Y[Q[2 XQ^p\ R_\miV bcaQ^Ygl5 ^_ nc_ ^V bQ]_V bcaQi^_V7
FdWV c_5 hc_ _^Q5 b[_aVV SbVT_5 RdUVc `_^pc^Q \Yim \oUp]5 X^QojY]
@Qb[Q\m Y\Y [Q[_Z6c_ UadT_Z pXl[5 S [_c_a_] Vbcm `Qb[Q\V`_U_R^lV
`a_gVUdalD Vb\Y WV hV\_SV[ YX Y]`VaQcYS^lf pXl[_S SYUV\ c_\m[_
BY5 b f_a_iVZ SVa_pc^_bcmo _^ n\V]V^cQa^_ ^V `_Z]ݷc5 _ hݷ] S nc_Z
Y^bcad[gYY YUݷc aVhm Y _c[dUQ SXp\Ybm cQ[YV caVR_SQ^Yp7 =l `a_bc_
^V b]_WV] _Rkpb^Ycm cQ[_]d hV\_SV[d5 TUV TaQ^YgQ ]VWUd U_`dbcY]l6
]Y Y ^VU_`dbcY]l]Y `_R_h^l]Y neeV[cQ]Y5 ^Q] U\p nc_T_ ^V fSQcYc
cQ[Yf b\_S5 [_c_alV Rl\Y Rl V]d `_^pc^l7 6b\Y WV ]l `a_U_\WY]
^QbcQYSQcm ^Q b_R\oUV^YY caVR_SQ^YZ5 cQ[ Y ^V _Rkpb^YS `aYhY^d Yf
dbcQ^_S\V^Yp5 c_ S _cSVc `_\dhY]5 b[_aVV SbVT_5 c_\m[_ `_c_[ ^VTQcYSQ5
[Q[ nc_ RlSQVc SbVTUQ5 [_TUQ hV\_SV[ Sl^dWUV^ Yb`_\^pcm ^V`_^pc^lV
U\p ^VT_ Y^bcad[gYY7

@aVSaQcYS `aYbSQYSQ^YV YX _`VaQc_aQ S _`VaQgYo Y _c[Q6
XQSiYbm _c `a_gVUda [Q[ bQ]_bc_pcV\m^_Z bdj^_bcY5 b_XUQcV6
\Y BY cV] bQ]l] Sl`YbQ\Y ]^_TY] `_[_\V^Yp] `a_TaQ]]Y6
bc_S d^YSVabQ\m^do Y^Ud\mTV^gYo ^Q ^YhV] ^V _TaQ^YhV^^_V
Y ^YhV] ^V _`aQSUQ^^_V `aY]V^V^YV `_R_h^lf neeV[c_S [
]Vbcd Y ^V [ ]Vbcd7 PXl[ BY `a_S_gYadVc `a_TaQ]]YbcQ ^Q `aY6
]V^V^YV `_R_h^lf neeV[c_S5 ]Q[bY]Q\m^_ cQ[_V `aY]V^V^YV d`a_jQp
Y `aY nc_] XQcadU^pp5 ^Qb[_\m[_ S_X]_W^_5 \oRlV _Rkpb^V^Yp5 `_hV6
]d cQ[ UV\Qcm ^V bc_Yc7 3 nc_] Y b_bc_Yc [_^gV`cdQ\m^_V Y\Y5 Vb\Y
dT_U^_5 `QaQUYT]QcYhVb[_V _c\YhYV BY _c @Qb[Q\p5 Q XQ_U^_ `aYhY6
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^Q b_SVaiV^^_ [QcQbca_eYhVb[_T_ S\Yp^Yp BY ^Q ^V_[aV`iYV ]_XTY
^QhY^QojYf7

1Sc_a Sl^dWUV^ `aYX^Qcm5 hc_ Vjݷ b_SbV] ^VUQS^_ ^V _b_X^QSQ\ nc_T_ ‑
f_cp SbVTUQ dcSVaWUQ\5 hc_ pXl[ BY [Q\VhYc ]li\V^YV5 ^_ cV] ^V ]V^VV ^V ]_T
UQcm [aQc[_T_ Y c_h^_T_ _cSVcQ ^Q S_`a_b5 [Q[ Y hV] Y]V^^_ [Q\VhYc7 CV`Vam
cQ[_Z _cSVc Vbcm5 Y ncY] _Rdb\_S\V^Q R_\miQp hQbcm _c\YhYZ cV[bcQ Sc_a_T_
YXUQ^Yp ^QiVZ [^YTY _c `VaS_T_7

9X ^QiVT_ aQbbdWUV^Yp ]_W^_ bUV\Qcm U_bcQc_h^_ SQW^lZ SlS_U7
3\Yp^YV pXl[Q `a_TaQ]]Ya_SQ^Yp ^Q ]li\V^YV hQbc_ ^VU__gV^YSQVc6
bp5 Y ^VU__gV^YSQVcbp b_SVaiV^^_ ^Q`aQb^_7 5QWV USQ bc_\m `_f_WYf
UadT ^Q UadTQ pXl[Q5 [Q[ BY Y @Qb[Q\m5 _[QXlSQocbp `aY S^Y]QcV\m6
^_] aQbb]_caV^YY b_SVaiV^^_ aQX^l]Y S `\Q^V `QaQUYT]5 `aYhݷ] BY5
Vb\Y ^V `aY^pcm bVamݷX^lf ]Va `aVU_bc_a_W^_bcY5 b`_b_RV^ ]li\V^YV
`a_TaQ]]YbcQ ^V_RaQcY]_ Yb[Q\VhYcm5 Q Vb\Y VT_ YXdhQcm S [QhVbcSV
`VaS_T_ S WYX^Y pXl[Q5 c_ ^Y[Q[YV ]Val ^V `_]_Tdc7 @_6SYUY]_]d5
[ SlR_ad pXl[_S `a_TaQ]]Ya_SQ^Yp5 `aYhݷ] ^V c_\m[_ S ^QhQ\m^_]
_RdhV^YY5 ^_ Y S `aQ[cYhVb[_Z aQR_cV5 b\VUdVc `_Uf_UYcm b [dUQ [Q[
R�_\miVZ cjQcV\m^_bcmo5 ^VWV\Y nc_ S ^QiY U^Y `aY^pc_7

;_\m b[_a_ ]l _RbdWUQV] `QaQUYT]l `a_TaQ]]Ya_SQ^Yp5 bc_Yc
`aYX^Qcm5 hc_ `_R_h^lZ neeV[c 1ed^[gYY5 SlaQWV^Yp Y c7 `72 ‑
nc_5 ^Vb_]^V^^_5 c_WV `QaQUYT]Q5 c7 V7 `aY]V^V^YV `_R_h^lf ne6
eV[c_S caVRdVc _b_R_T_ `_Uf_UQ [ _b]lb\V^Yo `a_Ybf_UpjVT_7 @a_6
Y\\obcaYa_SQcm nc_c ]_]V^c U_S_\m^_ `a_bc_7 6jݷ ^VUQS^_ ^Q eQ6
[d\mcVcV 3=; =4D5 TUV Y]VVc hVbcm aQR_cQcm QSc_a ncYf bca_[5 XQ6
hݷc^lV [_]YbbYY `_ `a_TaQ]]Ya_SQ^Yo 1]Va_`aYpcYV U\p bcdUV^c_S5
XQhݷcQ ^V Y]VojYf5 c7 V75 TadR_ T_S_ap5 U\p US_Vh^Y[_S2 `a_S_UY\Ybm
S e_a]V `Ybm]V^^_Z aQR_cl7 @aY `a_SVa[V cQ[Yf aQR_c ^V_U^_[aQc^_
`_`QUQ\_bm5 ^Q`aY]Va5 b\VUdojVVC

6?B;12D
9616?B;12 FF 92 K
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D]bcSV^^lV b`_b_R^_bcY bcdUV^c_S5 `YidjYf `_U_R^_V5 _RbdWUQcm ^V
RdUV]D T_aQXU_ Y^cVaVb^VV `_`lcQcmbp `_^pcm5 hc_ WV cS_aYcbp d QSc_6
aQ cQ[_Z aQR_cl S T_\_SV ‑ Y `_ [Q[_Z `aYhY^V7 ?c]VcY] U\p ^QhQ\Q
_hVSYU^_VC bcdUV^c5 ^Q`YbQSiYZ `_U_R^lZ eaQT]V^c [_UQ5 [_^gV`gY6
VZ `_R_h^_T_ neeV[cQ ^V S\QUVVc5 S `a_cYS^_] b\dhQV _^ Rl `_^Y]Q\5
hc_ 6?B; d ^VT_ _caQR_cQVc USQWUl 1Q c_h^VV ‑ S _RjVZ b\_W^_bcY
caYWUl5 ^_ nc_ dWV _b_RV^^_bcm bQ]_T_ 6?B;27 >Vb]_cap ^Q nc_5 6?B;
S XQT_\_S[V 96’Q d ^VT_ `_hV]d6c_ Vbcm7 ?cSVc ^Q nc_ ݷhV]d_`ݷ ^Q bQ6
]_] UV\V caYSYQ\V^C _^ SYUV\5 hc_ cQ[ `Yidc `aV`_UQSQcV\Y7 @aY
nc_]5 b _U^_Z bc_a_^l5 [_^gV`gYp `_R_h^_T_ neeV[cQ d nc_T_ bcdUV^cQ
S T_\_SV ^V d[\QUlSQVcbp5 c_ Vbcm _^ ^V ]_WVc `_^pcm5 hc_ UVZbcSYV
1S UQ^^_] b\dhQV `_a_WUV^YV `a_gVbbQ2 ]_WVc `a_YX_ZcY S f_UV Sl6



ݷ B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp @B

hYb\V^Yp db\_S^_T_ SlaQWV^Yp ‑ SVUm cQ] WV `a_bc_ baQS^V^YV USdf
hYbV\1 B UadT_Z bc_a_^l5 _^ c_h^_ X^QVc5 hc_ `_a_WUV^YV `a_gVbbQ5
caVRdojVVbp S XQUQhV5 UV\QVcbp bYbcV]^l] SlX_S_] 6?B; 1nc_c eQ[c5
dSl5 `a_bc_ XQXdRaV^27

9cQ[5 S ]_XTd ^VbhQbc^_T_ _RdhQV]_T_ bcQ\[YSQocbp caY `_bcd\QcQC

∙ ^QU_ `_a_UYcm `a_gVbb5 Q ^Q \V[gYpf T_S_aY\Y5 hc_ U\p nc_T_
^dW^_ SlXSQcm 6?B;D

∙ ^QU_ _RpXQcV\m^_ ^Q`YbQcm B;12?9616ݷ FF 92 K5ݷ `_c_]d hc_
`aV`_UQSQcV\Y SbVTUQ cQ[ `YbQ\Y5 Y5 X^QhYc5 nc_ c_h^_ `aQSY\m^_D

∙ db\_S^_V SlaQWV^YV ‑ nc_ `a_bc_ baQS^V^YV5 _^_5 aQXd]VVcbp5 ^V
]_WVc ^YhVT_ bUV\Qcm5 S c_] hYb\V `_a_UYcm `a_gVbb 1ncd ]lb\m
_RdhQV]lZ ^V _R\V[QVc S b\_SQ5 _TaQ^YhV^YV XUVbm bdTdR_ `_Ub_6
X^QcV\m^_V27

>Q Slf_UV Y]VV] c_5 hc_ Y]VV]7 3Y^_SQc \Y S nc_] bQ] bcdUV^cH >Vb_6
]^V^^_1 6b\Y ^Q XQ^pcYpf hc_6c_ ^V`_^pc^_5 ^QU_ aQX_RaQcmbp5 XQUQcm
S_`a_bl `aV`_UQSQcV\o Y\Y S [aQZ^V] b\dhQV UadTY] bcdUV^cQ]5 f_cm
cdi[_Z5 f_cm hdhV\_] ‑ ^_ U_RYcmbp `_^Y]Q^Yp `a_Ybf_UpjVT_5 Q ^V
U_WYUQcmbp XQhݷc^_Z [_]YbbYY `_ `aY^gY`d QS_bmݷ `a_aSݷ]bp7ݷ >_5 b
UadT_Z bc_a_^l5 [c_ ]ViQVc `aV`_UQSQcV\p] ^Q`YbQcm

@94 F 6?B;12D
961@94 FF 92 K 83 389<4 38

83 777 38

‑ cV] bQ]l] aVX[_ `_SlbYS iQ^bl _cbcQojYf bcdUV^c_S `_^pcm5 _ hݷ]
YUݷc aVhm Y [Q[ nc_ Sbݷ aQR_cQVcH

=VWUd `a_hY]5 S_`a_b ^V bc_\m aYc_aYhVb[YZ5 [Q[ ]_WVc `_[QXQcm6
bp ‑ _b_RV^^_ S [_^cV[bcV _RbdWUV^Yp `QaQUYT]7 5\p `aV`_UQSQcV\VZ5
aQXd]VVcbp5 [_^gV`gYp `_R_h^_T_ neeV[cQ ‑ RQamVa UQS^_ `a_ZUV^6
^lZ Y XQRlclZ5 `aYc_] U\p R_\miY^bcSQ YX ^Yf ‑ `a_ZUV^^lZ ^VXQ6
]VhV^^l]7 5_ [_T^YcYS^lf `a_R\V]5 S_X^Y[QojYf d bcdUV^c_S5 `aV6
`_UQSQcV\Y ^V b^Ybf_Upc5 `_b[_\m[d ^V `_^Y]Qoc5 hc_ ncY `a_R\V]l
S__RjV ]_Tdc bdjVbcS_SQcmC ^d S bQ]_] UV\V5 UQ hc_ cdc ]_WVc
Rlcm ^V`_^pc^_T_H ;QbQVcbp nc_5 S`a_hV]5 _c^oUm ^V c_\m[_ `aV`_6
UQSQcV\VZ `a_TaQ]]Ya_SQ^YpD `aV`_UQSQcV\Y UadTYf `aVU]Vc_S c_WV
S R_\miY^bcSV bS_ݷ] ^V bhYcQoc ^dW^l] aQX_RaQcmbp5 hc_ `a_Ybf_UYc
S T_\_SQf bcdUV^c_S5 [_c_alV ^V `_^p\Y _Rkpb^V^YV b `VaS_T_ aQXQ7

Hc_ WV [QbQVcbp `a_TaQ]]Ya_SQ^Yp5 c_ cdc QSc_a b `aYb[_aRYV] Sl6
^dWUV^ [_^bcQcYa_SQcm [aQZ^V ^V`aYpc^lZ eQ[c5 Vjݷ R_\miV dbdTdR6
\pojYZ `a_R\V]dC ]^_TYV `aV`_UQSQcV\Y bQ]Y bcaQUQoc `aVb\_Sdc_Z
bYi^_bcmoݷ T_\_S^_T_ ]_XTQ5ݷ cQ[ hc_ Yf dhV^Y[Y \YR_ ^YhVT_ ^V `_6
^Y]Qoc5 \YR_ S aVXd\mcQcV _RdhV^Yp `_`_\^poc apUl YbcY^^lfݷ bYi6
^Y[_S7ݷ ;Q[ Yb`aQSYcm b\_WYSidobp bYcdQgYo Y S_X]_W^_ \Y S__RjV
Vݷ Yb`aQSYcm ‑ S_`a_b _c[alclZ7



A9 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

B7<7<7 5SQ `_Uf_UQ [ baQS^V^Yo pXl[_S
;_\YhVbcS_ pXl[_S `a_TaQ]]Ya_SQ^Yp5 `aYUd]Q^^lf XQ SaV]p bd6

jVbcS_SQ^Yp [_]`mocVa_S5 YbhYb\pVcbp UVbpc[Q]Y clbph5 ^_ dhiV6\ݷ
T_ݷ baVUY ^Yf cQ[ Y ^V `_pSY\_bmD R_\miV c_T_5 `aY `VbbY]YbcYh^_]
SXT\pUV ^Q `a_Ybf_UpjVV ]_W^_ XQpSYcm ‑ Y ^V RVX _b^_SQ^YZ ‑ hc_ S
]YaV S__RjV ^Vc f_a_iYf pXl[_S5 SbV Y]VojYVbp pXl[Y _cSaQcYcV\m6
^l5 `a_bc_ ^V[_c_alV _cSaQcYcV\m^l hdcm ]V^miV UadTYf7

CQ[ Y\Y Y^QhV5 pXl[Y `a_TaQ]]Ya_SQ^Yp `aYf_UYcbp baQS^YSQcm
]VWUd b_R_Z5 Y S c_]5 [Q[ Y]V^^_ \oUY Yf baQS^YSQoc5 S^VXQ`^_ _R^Q6
adWYSQocbp USQ SXQY]_Yb[\ohQojYf `_Uf_UQ5 [_c_alV5 S `aY^gY`V5
c_WV ]_W^_ bhYcQcm `QaQUYT]Q]Y5 `_b[_\m[d ncY `_Uf_Ul S UVZbcSY6
cV\m^_bcY SlcV[Qoc YX bdRkV[cYS^_T_ S_b`aYpcYp pXl[Q `a_TaQ]]Y6
a_SQ^Yp [Q[ pS\V^Yp7

PXl[ `a_TaQ]]Ya_SQ^Yp ]_W^_ S_b`aY^Y]Qcm [Q[ Y^bcad]V^c5
`_XS_\pojYZ _Rkpb^Ycm [_]`mocVad ‑ Y\Y UQWV iYaV5 SlhYb\Y6
cV\m^_Z bYbcV]V5 S[\ohQojVZ [_]`mocVa5 _`VaQgY_^[d Y5 S_X]_W^_5
hQbcm bYbcV]^_T_ Y `aY[\QU^_T_ `a_TaQ]]^_T_ _RVb`VhV^Yp ‑ hc_ Y
[Q[ U_\W^_ Rlcm bUV\Q^_5 hc_Rl `_bcQS\V^^Qp 1`VaVU `a_TaQ]]Ybc_]2
XQUQhQ _[QXQ\Qbm aViV^Q7 ?Rlh^_ `aY nc_] pXl[ aQbb]QcaYSQVcbp [Q[
VUY^_V gV\_V b VT_ aVQ\YXQgYVZ ‑ caQ^b\pc_a_] Y SbVS_X]_W^l]Y U_6
`_\^YcV\m^l]Y `a_TaQ]]Q]Y ‑ S [QhVbcSV ncQ[_T_ baVUbcSQ U_bcQS[Y
^dW^_Z ed^[gY_^Q\m^_bcY ^Q [_]`mocVa 1S bYbcV]d2 [_^Vh^_T_ `_\m6
X_SQcV\p5 `_[alSQojVT_ SbV ncQ`l cQ[_Z U_bcQS[Y5 _c ^Q`YbQ^Yp `a_6
TaQ]]l5 Vݷ _c\QU[Y Y `_UT_c_S[Y [ `VaVUQhV [_^Vh^_]d `_\mX_SQcV6
\o ‑ U_ Y^bcQ\\pgYY ^Q ]QiY^V [_^Vh^_T_ `_\mX_SQcV\p5 n[b`\dQcQ6
gYY Y UQWV `_\dhV^Yp _RaQc^_Z bSpXY Sa_UV b__RjV^YZ _ `a_YX_iVU6
iYf d `_\mX_SQcV\p _iYR[QfD ^_ [\ohVSl] cdc _bcQݷcbp S_b`aYpcYV
pXl[Q Y VT_ aVQ\YXQgYY [Q[ hVT_6c_ cQ[_T_5 hc_ `_XS_\pVc XQbcQSYcm
[_]`mocVa UV\Qcm c_5 hc_ ^dW^_5 Y\Y5 b[QWV]5 _`YbQcm5 [Q[ S_X6
]_W^_bcY [_]`mocVaQ U_\W^l Rlcm XQUVZbcS_SQ^l U\p aViV^Yp
`_bcQS\V^^_Z XQUQhY7

>_ ]_W^_ `_U_ZcY [ pXl[d `a_TaQ]]Ya_SQ^Yp b_SbV] `_6UadT_]d7
=^_TYV `a_TaQ]]Ybcl b[\_^^l aQbb]QcaYSQcm pXl[ Yb[\ohYcV\m^_
[Q[ X^Q[_Sdo bYbcV]d5 `_XS_\pojdo be_a]d\Ya_SQcm 1Vb\Y dT_U^_5
`aVUbcQSYcm S _RkV[cYS^_Z e_a]V2 Yf X^Q^YV Y\Y `_^Y]Q^YV5 S hݷ]
b_bc_Yc aViV^YV `_bcQS\V^^_Z XQUQhYD _c `aVUlUdjVT_ SQaYQ^cQ nc_c
_c\YhQVcbp cV]5 hc_ Sbp[YV cQ] [_]`mocVal5 _`VaQgY_^^lV bYbcV]l5
S^Vi^YV `a_TaQ]]l Y `a_hVV S cQ[_] UdfV YX aQbb]_caV^Yp Yb[\ohQ6
Vcbp [Q[ ^Vhc_ ^VbdjVbcSV^^_V7 ;Q[ RdUVc SlT\pUVcm Yf `a_TaQ]]Q S
bYbcV]V `_\mX_SQcV\p 1^V c_5 [Q[ SlT\pUYc Vݷ `_\mX_SQcV\mb[YZ Y^cVa6
eVZb5 Q c_5 [Q[ SlT\pUYc _^Q bQ]Q ‑ ^Q`aY]Va5 [_TUQ Vݷ dbcQ^_SY\Y5 ^_
Vjݷ ^V XQ`dbcY\Y25 [Q[ Y]V^^_ _^Q RdUVc XQ`db[Qcmbp Y Sl`_\^pcmbp ‑



ݷ B7<7 @QaQUYT]l Y pXl[Y `a_TaQ]]Ya_SQ^Yp A:

Sbݷ nc_ ^VSQW^_ Y S__RjV ^V _c^_bYcbp [ UVpcV\m^_bcY `a_TaQ]]YbcQ5
`dbcm _R nc_] `_XQR_cYcbp [c_6^YRdUm Vj7ݷ

@VaSlZ iQT [ cQ[_]d S_b`aYpcYo pXl[Q `a_TaQ]]Ya_SQ^Yp UV\Q6
Vcbp _U^_SaV]V^^_ b XQpS\V^YV]5 hc_ Slb_[_da_S^VSlV pXl[Y `_XS_6
\poc QRbcaQTYa_SQcmbp _c dbca_ZbcSQ [_]`mocVaQ5 `VaVbcQcm _ [ݷ^
Ud]Qcm Y b_baVU_c_hYcmbp ^Q aViV^YY XQUQhY5 Y nc_ `aQSY\m^_5 `_6
b[_\m[d aViV^YV XQUQhY bQ]_ `_ bVRV U_bcQc_h^_ cadU^_7 B\VUdojYZ
ݷTYh^lZ_\ݷ iQT _[QXlSQVcbp `_hcY ^VXQ]Vc^l]5 Y _cc_T_ `aQ[cYhV6
b[Y ^VYXRVWV^C `aY^gY` U\pݷ aViV^Yp XQUQhY ^V _RpXQcV\m^_ Ud]Qcm
_ c_]5 [Q[ dbca_V^ [_]`mocVaݷ `_U]V^pVcbp b^QhQ\Q ^Q V^ݷ _RpXQcV\m6
^_ X^Qcm5 [Q[ dbca_V^ [_]`mocVa5ݷ hdcm `_XWV ‑ ^Q V^ݷ caVRdVcbp
`_^Y]Qcm5 [Q[ aQR_cQVc [_]`mocVa7ݷ @_\dhV^^lZ `aY^gY` ‑ _`pcm
WV `aQ[cYhVb[Y ^VYXRVW^_ ‑ `VaV^_bYcbp ^Q `a_gVbb _RdhV^Yp ^_Slf
`a_TaQ]]Ybc_S5 S aVXd\mcQcV hVT_ _RaQXdVcbp _hVaVU^_Z [_^SVZVa `_
`a_YXS_UbcSd T_aV6b`VgYQ\Ybc_S5 ^V `_^Y]QojYf5 hc_ UV\QocD cQ[Yf
ݷb`Vg_Sݷ S `a_bc_aVhYY hQbc_ ^QXlSQoc 7ݷQ[Q[Q]Y[ݷ

? S_b`aYpcYY pXl[Q `a_TaQ]]Ya_SQ^Yp Yb[\ohYcV\m^_ [Q[ bYbcV6
]l _R_X^QhV^YZ bSYUVcV\mbcSdVc5 ^Q`aY]Va5 _`YbQ^YV U_bc_Y^bcS c_T_
Y\Y Y^_T_ pXl[Q eaQXQ]Y SYUQ b]_caYcV5ݷ [Q[ ^Q nc_] pXl[V \VT[_ ^Q6
`YbQcm c_6c_ Y c_6c_ݷD \_TYh^_V `a_U_\WV^YV Sa_UV Qݷ ^Q SQiV] pXl[V
c_ WV bQ]_V `aYf_UYcbp `YbQcm ^Q]^_T_ U_\miV Y b\_W^VVݷ ^V SbVTUQ
`a_YX^_bYcbp5 ^_ `aQ[cYhVb[Y SbVTUQ `_UaQXd]VSQVcbp7 >VU_d]ݷ^^_V
Y^dc_h[d5[ݷ UQ SVUm cS_Z pXl[ ‑ Y^cVa`aVcYadV]lZ5 Q ]_Z ‑ [_]`Y6
\YadV]lZݷ aQbiYRQVcbp _ hdTd^^_V d^ݷ Y hc_ݷD S \dhiV] b\dhQV ^Q]
Vjݷ XQpSpc5 hc_5 ]_\5 `_ neeV[cYS^_bcY ^Qi XQ]VhQcV\m^lZ pXl[ `_6
hcY ^V `a_YTalSQVc ncY] SQiY] [_]`Y\YadV]l]5 f_cp `a_ neeV[cYS6
^_bcm Sa_UV Rl ^Y[c_ ^V b`aQiYSQ\7 1Sc_ad U_S_UY\_bm SYUVcm \oUVZ5
dSVaV^^lf5 hc_ _`VaQgY_^^do bYbcV]d ]_W^_ ^Q`YbQcm ^Q hݷ] dT_U6
^_ ‑ f_cm ^Q <Yb`V5 f_cm ^Q @Yc_^VD S_`a_b5 _c[dUQ ^Q [_\_Tݷ WV\VXVݷ
S_Xm]ݷcbp Y^cVa`aVcQc_a @Yc_^Q5 ncYf \oUVZ ^V RVb`_[_Y\7

AQX\YhYV ]VWUd USd]p _`YbQ^^l]Y `_Uf_UQ]Y ]_W^_ _`YbQcm Vjݷ
`a_jV5 Vb\Y be_a]d\Ya_SQcm bS_VT_ a_UQ fQaQ[cVaYbcYhVb[_V dcSVa6
WUV^YVC pXl[ _RjVT_ ^QX^QhV^Yp ^V U_\WV^ ^QSpXlSQcm ^YhVT_
cQ[_T_5 hc_ RdUVc SYU^_ [_^Vh^_]d `_\mX_SQcV\o7 3lR_a pXl6
[Q 1Y5 T_S_ap iYaV5 Y^bcad]V^c_S2 ‑ nc_ U_ _`aVUV\ݷ^^_Z bcV`V^Y
\Yh^_V UV\_ `a_TaQ]]YbcQ5 Y Vb\Y SlRaQ^^lZ pXl[ hc_6c_ ^QSpXlSQ6
Vc bQ]_]d `a_TaQ]]Ybcd ‑ c_ ^Y[_T_ UadT_T_ nc_ ^V [QbQVcbpD ^_ nc_
SVa^_ \Yim U_ cVf `_a5 `_[Q bYV ^Y[Q[ ^V S\YpVc ^Q [_^Vh^lZ aV6
Xd\mcQc ‑ `a_TaQ]]d5 `VaVUQSQV]do `_\mX_SQcV\o7 6b\Y WV5 SlRaQS
Y^bcad]V^c5 dWV bQ] `a_TaQ]]Ybc ^QhY^QVc hc_6c_ ^QSpXlSQcm `_\m6
X_SQcV\o ‑ ^Q`aY]Va5 _SbVTݷ \Yimݷ dbcQ^_S[d Y^cVa`aVcQc_aQ ^Q [_]6
`mocVa ‑ c_ pXl[5 `_6SYUY]_]d5 SlRaQ^ ^V`aQSY\m^_ Y ^Q a_\m pXl[Q
_RjVT_ ^QX^QhV^Yp ^V T_UYcbp7 CQ[ S_c5 `aYSVaWV^gl Y^bcad]V^cQ\m6ݷ



A; @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

^_T_ݷ S_b`aYpcYp pXl[Q b ncY] dcSVaWUV^YV]5 b[_aVV SbVT_5 b_T\Qbpcbp5
Y\Y [Q[ ]Y^Y]d] RdUdc T_c_Sl VT_ _RbdWUQcm5 `aY[YUlSQcm SlT_Ul Y
YXUVaW[Y Y c7 `7 >Q`a_cYS5 Y^UYSYUl5 U\p [_c_alf pXl[ \Yim bYbcV]Q
X^Q[_S5 _c dcSVaWUV^YZ `_U_R^_T_ a_UQ ]_Tdc c_\m[_ _c]QfYSQcmbp ‑
SVUm Yf S_b`aYpcYV `aVU`_\QTQVc5 hc_ _b_RV^^_bcp]Y gV\VS_Z bYbcV]l
]_W^_ `aV^VRaVhm5 `aY]Va^_ [Q[ b_`a_cYS\V^YV] S_XUdfQ S i[_\m^lf
1hYcQZ ‑ RVbb]lb\V^^lf2 XQUQhQf `_ eYXY[V7

; aQbb]_caV^Yo Y^cVa`aVcQgYY Y [_]`Y\pgYY S [QhVbcSV _b_Rlf
`QaQUYT] `a_TaQ]]Ya_SQ^Yp ]l SVa^ݷ]bp S `_b\VU^VZ hQbcY ^QiVZ
[^YTY5 Q `_[Q `a_bc_ dhcYcV5 hc_ S_b`aYpcYV pXl[Q `a_TaQ]]Ya_SQ^Yp
[Q[ X^Q[_S_Z bYbcV]l S _calSV _c aVQ\YXQgYY Y^_TUQ5 [Q[ ^Y bcaQ^^_5
S`_\^V U_`dbcY]_ ‑ ^_ _c^oUm ^V SbVTUQ7

B7=7 @aY]Val hQbc^lf `QaQUYT]
B\dhQVcbp5 hc_ ]l Y]VV] UV\_ b hQbc^_Z `QaQUYT]_Z5 b_SVaiV^^_

_R nc_] ^V XQUd]lSQpbm7 >Q`aY]Va5 S [_UV ^QhY^QojYf `a_TaQ]]Ybc_S
]_W^_ SbcaVcYcm hc_6c_ Sa_UV b\VUdojVT_C

9611 FF 22
B5DEB> :D

5<C5
B5DEB> 9D

1Sc_ad ncYf bca_[ ^V_U^_[aQc^_ SbcaVhQ\Ybm bcdUV^cl5 YX hmVT_ [_UQ
`_U_R^Qp [_^bcad[gYp ^Y[Q[ ^V ]_WVc YbhVX^dcm UQWV `_b\V c_T_5 [Q[
Y] ^V_U^_[aQc^_ Rl\_ b[QXQ^_5 `_[QXQ^_ Y _Rkpb^V^_5 hc_ S]Vbc_ ncYf
bcaQ^^lf hVclaݷf bca_[ b\VUdVc5 aQXd]VVcbp5 ^Q`YbQcm _UY^ _`VaQc_aC

B5DEB> 1 FF 2D

@aYhY^Q nc_T_ d`_abcSQ5 bdUp `_ SbV]d5 _hV^m `a_bcQC hV\_SV[5 `Yid6
jYZ S_c cQ[YV S_c 96’l5 ^Q da_S^V `_Ub_X^Q^Yp ^V S\QUVVc [_^gV`gYVZ
\_TYhVb[_T_ SlaQWV^Yp5 c_ Vbcm _^ ^V ]_WVc dRVUYcm bQ] bVRp S c_]5
hc_ 5ݷdb\_SYVݷ eYTdaYadojVV S_ SbphVb[Yf SVcS\V^Ypf Y gY[\Qf ‑
nc_ cQ[_V WV QaYe]VcYhVb[_V SlaQWV^YV5 _^_ SlhYb\pVcbp5 UQSQp X^Q6
hV^YV7 @_ nc_Z WV `aYhY^V S `a_TaQ]]Qf ^Q @Qb[Q\V:A hQbc_ ]_W^_
dSYUVcm hc_6c_ Sa_UV

96 6<17 F DBE5 D85>
:ABaQS^V^YV b ^d\ݷ] S `a_TaQ]]Qf ^Q BY5 S _c\YhYV _c @Qb[Q\p5 ^V _RpXQcV\m^_

bSYUVcV\mbcSdVc _ c_] WV bQ]_]5 SVUm ^_\m S BY _X^QhQVc ^V c_\m[_ \_TYhVb[do
\_Wm5 ^_ Y QaYe]VcYhVb[_V X^QhV^YVD S hQbc^_bcY5 Yb`_\mX_SQcm aVXd\mcQc ed^[gYY
CDB3=@ S a_\Y \_TYhVb[_T_ X^QhV^Yp ^Qbc_pcV\m^_ ^V aV[_]V^UdVcbp5 `_b[_\m[d _^_
cQ[_Sl] ^V pS\pVcbp5 Y Vb\Y ^dW^_ baQS^Ycm USV bca_[Y ^Q aQSV^bcS_5 c_ \dhiV
^Q`YbQcm Y]V^^_ baQS^V^YV b ^d\5[ݷ Q ^V \_TYhVb[_V _caYgQ^YV7



ݷ B7=7 @aY]Val hQbc^lf `QaQUYT] A<

‑ nc_ _X^QhQVc5 hc_ QSc_a `a_TaQ]]l ^V ]_WVc XQbcQSYcm bVRp S_b6
`aY^Y]Qcm db\_SYV [Q[ hc_6c_ Y^_V5 ^VWV\Y RY^Qa^_V _c^_iV^YV Sa_UV
aQSV^bcSQ Y\Y ^VaQSV^bcSQ7 3l^VbcY SlhYb\V^YV b\_W^_T_ 1Y^_TUQ S
`pcm6iVbcm bca_[5 Q c_ Y U\Y^^VV2 db\_SYp S _cUV\m^do ed^[gYo cQ[YV
`a_TaQ]]Ybcl c_WV ^V ]_Tdc5 Y] nc_ `a_bc_ ^V `aYf_UYc S T_\_Sd7

9cQ[5 `QaQUYT]_Z5 `aYc_] bQ]_bc_pcV\m^_Z 1SVUm `_U_R^lV bcaQ^6
^_bcY ]_Tdc SbcaVcYcmbp ^V c_\m[_ S Y]`VaQcYS^lf `a_TaQ]]Qf2 _[Q6
XlSQVcbp UQWV bc_\m `a_bc_Z `aVU]Vc5 [Q[ \_TYhVb[_V SlaQWV^YV ‑
c_h^VV UQWV ^V bQ]_ `_ bVRV 5ݷSlaQWV^YVݷ Q b[_aVV db\_SYVݷ [Q[ Sl6
hYb\pV]_V X^QhV^YV7ݷ @_`lcQV]bp `aY`_]^Ycm b_UVaWQ^YV `aVUlUd6
jYf c_]_S ^QiVZ [^YTY Y _c]VcY] Vjݷ ^Vb[_\m[_ b\dhQVS5 [_TUQ ]l S
UVZbcSYcV\m^_bcY Y]V\Y UV\_ b hQbc^l]Y `QaQUYT]Q]Y5 ^_ _R nc_] ^V
XQUd]lSQ\Ybm7

B7=7:7 L1<<213;6ed^[gYY
AQbb]QcaYSQp S_ Sc_a_] c_]V 1b]7 7B7;2=ݷ d[QXQcV\Y ^Q ed^[gYY5 ]l

S [QhVbcSV _U^_Z YX Y\\obcaQgYZ Yf `_\VX^_bcY `aYSV\Y cQ[ ^QXlSQ6
V]lV 31<<213;6ed^[gYY 5 Y\Y ed^[gYY _RaQc^_T_ SlX_SQ7 Nc_c `aYݷ]
]_WVc Rlcm `aY]V^5^ݷ [_TUQ _U^Q `_UbYbcV]Q `a_TaQ]]l 1^Q`aY]Va5
]_Ud\m25 ^QXlSQV]Qp S UQ^^_] b\dhQV bVaSVa_]5 `aVU_bcQS\pVc UadTY]
`_UbYbcV]Q] 1[\YV^cQ]2 ^V[YV db\dTY5 [_c_alV `_ [Q[Y]6c_ `aYhY6
^Q] ^VS_X]_W^_ Y\Y ^VWV\QcV\m^_ _[QXlSQcm ^V`_baVUbcSV^^_ S c_h[V
SlX_SQ b__cSVcbcSdojVZ ed^[gYY7 9b[_]lV db\dTY ]_Tdc Rlcm _c\_6
WV^l `_ SaV]V^Y 1Vb\Y5 b[QWV]5 db\dTQ b_bc_Yc S c_]5 hc_Rl `_\dhYcm
[Q[do6c_ Y^e_a]QgYo _c dUQ\ݷ^^_T_ bVaSVaQ25 Y\Y _^Y U_\W^l Rlcm
_[QXQ^l `_b\V U\Y^^_Z gV`_h[Y SlX_S_S aQX^__RaQX^lf ed^[gYZ5 Y\Y
^Q _U^_ _RaQjV^YV ]_WVc Rlcm _[QXQ^_ R_\miV _U^_T_ n[XV]`\paQ db\d6
TY 1^Q`aY]Va5 ]_WVc Rlcm ^QZUV^_ ^Vb[_\m[_ n[XV]`\pa_S _U^_cY`6
^lf _RkV[c_S S `Q]pcY25 ^_ `aY nc_] `_ [Q[Y]6c_ `aYhY^Q] ^VWV\Q6
cV\m^_ Yb`_\mX_SQ^YV UY^Q]YhVb[Yf bcad[cda UQ^^lf U\p `VaVUQhY
aVXd\mcQc_S7

Bdcm 31<<213;6ed^[gYZ b_bc_Yc S c_]5 hc_ [\YV^c5 _RaQjQpbm [
bVaSVad XQ db\dT_Z5 `aVU_bcQS\pVc bVaSVad ^V[do ed^[gYo5 [_c_ado
c_c U_\WV^ SlXSQcm5 [_TUQ RdUVc T_c_S _[QXQcm db\dTd7 >Q`aY]Va5 Vb6
\Y db\dTQ b_bc_Yc S c_]5 hc_Rl `_\dhYcm UQ^^lV hVaVX [_]`mocVa6
^do bVcm5 `_UbYbcV]Q6bVaSVa U_WUݷcbp ]_]V^cQ5 [_TUQ UQ^^lV RdUdc
`_\^_bcmo T_c_Sl5 Y dWV c_TUQ SlX_SVc ed^[gYo5 `_\dhV^^do _c
`_UbYbcV]l6[\YV^cQ5 `VaVUQS VZ ncY UQ^^lV hVaVX `QaQ]Vca7 6b\Y WV
db\dTQ5 ^Q`aY]Va5 b_bc_Yc S `_Yb[V cVf Y\Y Y^lf _RkV[c_S UQ^^lf S
[Q[_Z6^YRdUm b\_W^_Z bcad[cdaV Sa_UV UVaVSQ Y\Y fVi6cQR\Ygl5 Y ncYf
_RkV[c_S ]_WVc Rlcm ^QZUV^_ R_\miV _U^_T_5 c_ `_UbYbcV]Q6[\YV^c
SlX_SVc 31<<213;6ed^[gYo `_ _U^_]d aQXd U\p [QWU_T_ ^QZUV^^_T_
_RkV[cQ5 `VaVUQSQp hVaVX `QaQ]Vcal nc_c _RkV[c7 ;Q[ `aQSY\_5 S_ Sbp6



A= @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

[_] b\dhQV `aY aQR_cV ^Q pXl[V BY5 31<<213;6ed^[gYo b^QRWQoc U_`_\6
^YcV\m^l] `QaQ]Vca_]5 _Rlh^_ Y]VojY] cY` F?9435 [_c_alZ ^QXl6
SQVcbp d[QXQcV\V] ^Q `_\mX_SQcV\mb[YV UQ^^lV Y `_XS_\pVc [\YV^cd
_aTQ^YX_SQcm YX^dcaY _RaQc^lf SlX_S_S U_bcd` [ `a_YXS_\m^l] UQ^6
^l]5 caVRdojY]bp `aY aViV^YY XQUQhYD S ;7B7=ݷ ]l `aYS_UY\Y `aY]Va
Yb`_\mX_SQ^Yp cQ[_T_ `QaQ]VcaQ7

>V[_c_alV `a_TaQ]]Ybcl `aVU`_hYcQoc ^V Yb`_\mX_SQcm ]VfQ^YX]
31<<213;6ed^[gYZ YX6XQ S_X^Y[QojVT_ _jdjV^Yp ^VdSVaV^^_bcY7 5V\_
cdc S c_]5 hc_ S caQUYgY_^^do Y]`VaQcYS^do ]_UV\m ]li\V^Yp nc_c
`aYݷ] ^V d[\QUlSQVcbpC `aY aVQ\YXQgYY `_UbYbcV]l6[\YV^cQ ]l Y]V6
V] UV\_ b ^V[Y]Y UVZbcSYp]Y5 [_c_alV U_\W^l `a_YX_ZcY S ^QiVZ
baVUV Yb`_\^V^Yp5 ^_ `a_ [_c_alV ]l c_h^_ ^V X^QV]5 [_TUQ5 S [Q[_Z
`_b\VU_SQcV\m^_bcY Y UQWV S [Q[_] [_\YhVbcSV ncY UVZbcSYp `a_YX_Z6
Udc7 5\p hV\_SV[Q5 `aYSl[iVT_ ]lb\Ycm Y]`VaQcYS^l]Y [QcVT_aYp]Y5
cQ[Qp bYcdQgYp ^V`aYSlh^Q Y SlXlSQVc _`aVUV\ݷ^^lZ UYb[_]e_ac7

B\VUdVc `_UhVa[^dcm5 hc_ SVbm nc_c UYb[_]e_ac ‑ \Yim b\VUbcSYV
^VU_bcQc_h^_Z TYR[_bcY ]li\V^Yp7 D `a_TaQ]]Ybc_S5 Y]VojYf _`lc
aQR_cl b ed^[gY_^Q\m^l]Y pXl[Q]Y5 cVf^Y[Q 31<<213;6ed^[gYZ _Rlh6
^_ ^Y[Q[Yf `a_R\V] ^V SlXlSQVc7 3`a_hV]5 `aYSl[^dcm [ ^dW^_]d
b`_b_Rd ]li\V^Yp ]_W^_ Y RVX cQ[_T_ _`lcQ5 nc_ S_`a_b `aQ[cY[YD
T\QS^_V ‑ ^V XQgY[\YSQcmbp ^Q caQUYgY_^^_] ݷ[_^b\VU_SQcV\m_`ݷ Y]6
`VaQcYS^_] S_b`aYpcYY `a_TaQ]]7

BUV\QV] SQW^_V XQ]VhQ^YVC hc_Rl `_pb^Ycm5 S hݷ] XQ[\ohQVcbp cVf6
^Y[Q 31<<213;6ed^[gYZ5 ^Q] `aYi\_bm `aYS\Vhm cVa]Y^l ݷbVaSVaݷ Y
7ݷYV^c\]ݷ 3 bQ]_] UV\V5 `aY Yb`_\mX_SQ^YY 31<<213;6ed^[gYZ XQUVZ6
bcSdVcbp Vjݷ _U^Q hQbc^Qp `QaQUYT]Q5 b [_c_a_Z ]l bcQ\[YSQ\Ybm aQ6
^VV ‑ [\YV^c6bVaSVa^Qp ]_UV\m7 3 a_\Y [\YV^cQ Y bVaSVaQ S UQ^^_]
b\dhQV Slbcd`Qoc aQX^lV hQbcY _U^_Z `a_TaQ]]l5 hc_ ^Y[_Y] _RaQX_]
^V _c]V^pVc Yf _b]lb\V^Yp S [QhVbcSV _UVZbcSdojVTݷ \YgQ5 _[QXlSQ6
ojVT_ db\dTY `_ XQ`a_bdݷ Y _UVZbcSdojVTݷ \YgQ5 _RaQjQojVT_bp XQ
db\dTQ]Y7ݷ

B7=7;7 @a_TaQ]]Ya_SQ^YV S cVa]Y^Qf pS^lf
b_bc_p^YZ

3liV ]l ^Vb[_\m[_ aQX d`_]Y^Q\Y b_RlcYZ^_6d`aQS\pV]_V
`a_TaQ]]Ya_SQ^YV 5 b [_c_al] S`VaSlV bc_\[^d\Ybm S_ Sc_a_]
c_]V5 aQbb]QcaYSQp SQaYQ^cl `_bca_V^Yp bVcVS_T_ bVaSVaQ7 Hc_
b_RlcYZ^_6d`aQS\pV]_V `a_TaQ]]Ya_SQ^YV bQ]_ `_ bVRV pS\pVcbp `Q6
aQUYT]_Z ‑ ^Vb_]^V^^_D R_\miV c_T_5 ^V[_c_alV RYR\Y_cV[Y5 `aVU^Q6
X^QhV^^lV U\p b_XUQ^Yp TaQeYhVb[Yf `_\mX_SQcV\mb[Yf Y^cVaeVZb_S5
db`Vi^_ b[alSQoc eQ[c bdjVbcS_SQ^Yp T\QS^_T_ gY[\Q5 S aVXd\mcQ6
cV hVT_ S S_b`aYpcYY `a_TaQ]]YbcQ Sl`_\^V^YV `a_TaQ]]l YX VUY^_Z



ݷ B7=7 @aY]Val hQbc^lf `QaQUYT] A>

`_b\VU_SQcV\m^_bcY UVZbcSYZ `aVSaQjQVcbp S ^Vhc_ eaQT]V^cQa^_V ‑
Sl`_\^V^YV _cUV\m^lf `_U`a_TaQ]]6_RaQR_chY[_S7 >_ UQWV `aY Yb6
`_\mX_SQ^YY cQ[Yf RYR\Y_cV[ `a_TaQ]]Ybc Sb6ݷcQ[Y ]_WVc `_]^Ycm
_ bdjVbcS_SQ^YY T\QS^_T_ gY[\Q5 `dbcm Y b[alc_T_ _c ^VT_5 Y c_TUQ
_ `a_TaQ]]V ]_W^_ `a_U_\WQcm Ud]Qcm S caQUYgY_^^lf Y]`VaQcYS6
^lf cVa]Y^QfD Vb\Y Sb`_]^Ycm _ 31<<213;6ed^[gYpf5 c_ _[QWVcbp5 hc_ S
b_RlcYZ^_6d`aQS\pV]_Z ]_UV\Y eQ[cYhVb[Y Yb`_\mXdVcbp nc_c `aYݷ]C
S a_\Y bVaSVaQ Slbcd`QVc aVQ\YXQgYp T\QS^_T_ gY[\Q5 Q _RaQR_chY6
[Y b_RlcYZ _[QXlSQocbp [Q[ aQX 31<<213;6ed^[gYp]Y5 [_c_alV T\QS6
^lZ gY[\ SlXlSQVc `aY ^Qbcd`\V^YY b_RlcYpD S [QhVbcSV _[QXlSQV]_Z
db\dTY b\VUdVc aQbb]QcaYSQcm SlR_a[d b_RlcYZ 7

6b\Y ]VcQ]_ae_Xl S_b`aYpcYp ^Q nc_] XQ[_^hQcbp5 aVXd\mcQc ^Q
Slf_UV `_\dhYcbp ^Vb[_\m[_ `VhQ\m^lZ7 @a_TaQ]]Q b TaQeYhVb[Y]
Y^cVaeVZb_] RdUVc b_SVaiV^^_ ^V_WYUQ^^_ U\p `_\mX_SQcV\p df_6ݷ
UYcm S bVRpݷ ^Q _jdcY]lV `a_]VWdc[Y SaV]V^Y5 ^Y ^Q hc_ ^V aVQ6
TYadp Y SlXlSQp aQXUaQWV^YVD bVaSVa^Qp `a_TaQ]]Q5 XQUVaWYSQp aQ6
R_cd b [\YV^cQ]Y5 ]_WVc SlXSQcm aQXalS b_VUY^V^YZ `_ cQZ]6Qdcd Y5
[Q[ b\VUbcSYV5 _[QXQcmbp ^VdU_S\VcS_aYcV\m^_Z S b]lb\V ^QUݷW^_bcY7
6b\Y bVaSVa^lV `a_TaQ]]l bc_\m ^YX[_T_ [QhVbcSQ SbcaVhQocbp U_bcQ6
c_h^_ aVU[_5 c_ S `a_TaQ]]Qf5 TUV b_RlcYZ^_6_aYV^cYa_SQ^^Qp ]_UV\m
Yb`_\mX_SQ^Q U\p `_bca_V^Yp P^R5 bYp `VhQ\m^Qp _b_RV^^_bcm `a_pS6
\pVcbp S ^QiY U^Y ^Q]^_T_ hQjV5 hV] f_cV\_bm Rl7 @_\mX_SQcV\Y ^Q6
hQ\Y dWV `aYSl[Qcm [ aQXUaQWQojY] bS_Y]Y XQ]YaQ^Yp]Y `a_TaQ]6
]Q]5 [Q[ [ hV]d6c_ ^VYXRVW^_]d5 Q [_a`_aQgYY5 c_aTdojYV gYea_Sl]Y
ݷWV\VXp[Q]Yݷ 1S _b_RV^^_bcY b]Qace_^Q]Y25 SVbm]Q TaQ]_c^_ Yb`_\m6
Xdoc b\_WYSidobp bYcdQgYo5 hc_Rl `a_U_\WQcm ScofYSQcm `dR\Y[V
Sbݷ R_\VV Y R_\VV ݷj^lV_[ݷ dbca_ZbcSQC p[_Rl hV] ]_j^VV `a_gVb6
b_a5 cV] \dhiV RdUdc aQR_cQcm ^Q [ݷ^ `a_TaQ]]l Y cV] ]V^miV _^Y
RdUdc c_a]_XYcm7 ݷNS_\ogYpݷ b]Qace_^_S U_i\Q U_ c_T_5 hc_ Sbca_6
V^^lV Q[[d]d\pc_al ^V b`_b_R^l _RVb`VhYcm `YcQ^YV `a_gVbb_aQ 1Q c_
Y ^Vb[_\m[Yf `a_gVbb_a_S ‑ cQ[YV b]Qace_^l dWV c_WV bdjVbcSdoc2
UQWV S cVhV^YV _U^_T_ U^p ‑ b[_a_bcm SlhYb\V^YZ `a_bc_ cQ[ ^V Sl6
aQbcVc5 XQ ^Vݷ `aYf_UYcbp aQb`\QhYSQcmbp `_U_TaVS_] _[adWQojVZ baV6
Ul7 @_caQcYS [dhd UV^VT ^Q XQSVU_]_ ^VQUV[SQc^_V bS_Y] ed^[gYp]
cVf^YhVb[_V dbca_ZbcS_ ‑ eQ[cYhVb[Y bd`Va[_]`mocVa S [_a`dbV cV6
\Ve_^Q ‑ `_\mX_SQcV\m S U_SVaiV^YV SbVT_ Sl^dWUV^ cQb[Qcm b b_R_Z
XQapU^_V dbca_ZbcS_ Y S^Vi^YZ Q[[d]d\pc_a5 Y5 hc_ Vjݷ fdWV5 ^Y[c_
^V XQ]VhQVc QRbdaU^_bcY `a_Ybf_UpjVT_7

@aY nc_] UQWV ^V SbV `a_TaQ]]Ybcl `_^Y]Qoc5 hc_5 [_TUQ `a_6
TaQ]]Q c_ Y UV\_ `_USYbQVc5 `a_R\V]Q6c_ ^V S ^VU_bcQc[V ]_j^_bcY
`a_gVbb_aQ7 @a_bc_ `aY ^Q`YbQ^YY `a_TaQ]] Yf QSc_al ^QhYbc_ XQRl6
SQoc _ SQW^VZiV] caVR_SQ^YY5 ^Q[\QUlSQV]_] ^Q _RaQR_chY[Y b_Rl6
cYZC `a_TaQ]]Q ^V Y]VVc `aQSQ XQUVaWYSQcmbp S _RaQR_chY[V



A? @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

^QU_\T_7 3_ Sc_a_] c_]V ]l _RbdWUQ\Y5 hc_ nc_ ݷ_QU_\T^ݷ ]_WVc S
XQSYbY]_bcY _c XQUQhY _X^QhQcm U_S_\m^_ aQX^lV [_\YhVbcSV^^lV _TaQ6
^YhV^Yp:B5 ^_ ^Vb_]^V^^_ _U^_C R\_[YadojYV bYbcV]^lV SlX_Sl S
_RaQR_chY[V b_RlcYZ ^VU_`dbcY]l [QcVT_aYhVb[Y7 6b\Y _R nc_]
XQRlcm5 ^Y[Q[Qp b[_a_bcm `a_gVbb_aQ T_ao ^V `_]_WVc ‑ U\YcV\m^_bcm
R\_[Ya_S_[ _c ^Vݷ ^V XQSYbYc7

>VU_`dbcY]_bcm R\_[Ya_S_[ S\Vhݷc XQ b_R_Z Vjݷ _U^d `QaQUYT6
]d5 _RbdWUV^Yo [_c_a_Z ]l S_ Sc_a_] c_]V `_bSpcY\Y gV\lZ `QaQ6
TaQe 2<7=7?ݷ1 ‑ `a_TaQ]]Ya_SQ^YV S cVa]Y^Qf pS^lf b_bc_p6
^YZ 5 Y^_TUQ ^QXlSQV]_V cQ[WV QSc_]Qc^l] `a_TaQ]]Ya_SQ^Y6
V] 5 `_b[_\m[d ^V_Rf_UY]lZ `aY nc_] bcY\m ]li\V^Yp _hV^m `_f_W ^Q
c_c5 hc_ `aYf_UYcbp `aY]V^pcm `aY aQR_cV b e_a]Q\m^l]Y QSc_]QcQ6
]Y ‑ `a_bcl]Y [_^Vh^l]Y 1Q^T\7O\V ‑ fi>9D5 CD1D5 =1389>52 Y R_6
\VV b\_W^l]Y5 cQ[Y]Y [Q[ ]QiY^Q CmoaY^TQ5 QSc_]Qcl b ]QTQXY^^_Z
`Q]pcmo Y c7 `7

>QU_ b[QXQcm5 hc_ nc_c bcY\m SbcaVhQVcbp ^V c_\m[_ S b_Rl6
cYZ^_6_aYV^cYa_SQ^^lf `a_TaQ]]Qf7 B_SbV] ^VUQS^_5 aQbb]QcaYSQp
YcVaQcYS^_V aViV^YV U\p XQUQhY _Rf_UQ US_Yh^_T_ UVaVSQ 1b]7 bca7 =;2
Y baQS^YSQp VT_ b aViV^YV] aV[dabYS^l]5 ]l _c]VhQ\Y5 hc_ S YcVaQ6
cYS^_] aViV^YY ^Q] `aYi\_bm pS^l] _RaQX_] SlUV\Ycm Y^e_a]QgYo
_ cV[djV] b_bc_p^YY _Rf_UQ UVaVSQ5 c_TUQ [Q[ aV[dabYS^_V aViV^YV
Yb`_\mX_SQ\_ cd WV bQ]do Y^e_a]QgYo5 `aVUbcQS\V^^do ^VpS^_ ‑
S e_a]V cV[djVZ `_XYgYY Yb`_\^V^Yp S ed^[gYpf5 ^Q ^Qbc_pjYZ ]_6
]V^c SlXSQ^^lf5 ^_ Vjݷ ^V XQSVaiݷ^^lf7

=_W^_ b[QXQcm5 hc_ ݷQSc_]Qc^_Vݷ `a_TaQ]]Ya_SQ^YV [Q[ aQX Y b_6
bc_Yc S nc_] `VaVf_UV _c ^VpS^lf b_bcQS\pojYf b_bc_p^Yp Sl`_\^V^Yp
`a_TaQ]]l [ Yf pS^_]d d[QXQ^Yo S SYUV X^QhV^YZ `VaV]V^^lf7 3 `aY6
]VaV b _Rf_U_] UVaVSQ pS^_V b_bc_p^YV Rl\_ `aVUbcQS\V^_ _U^_bSpX6
^l] b`Yb[_]5 b_UVaWQjY]5 S_6`VaSlf5 d[QXQcV\Y ^Q [_a^VSlV dX\l
`_UUVaVSmVS5 aQbb]_caV^YV [_c_alf ^QhQ\_bm5 ^_ Vjݷ ^V XQ[_^hY\_bm5
Y5 S_6Sc_alf5 `VaV]V^^lV5 `_[QXlSQojYV5 hc�_ dWV bUV\Q^_ Y hVT_ Vjݷ
^V bUV\Q^_ b UQ^^l] [_^[aVc^l] dX\_] 1^V bUV\Q^_ Vjݷ ^YhVT_D ^QhQc
_Rf_U \VS_T_ `_UUVaVSQ5 cQ[ hc_ `_b\V S_XSaQcQ [ nc_]d dX\d _bcQݷcbp
aQbb]_caVcm X^QhV^YV YX bQ]_T_ nc_T_ dX\Q Y _R_ZcY `aQS_V `_UUVaVS_D
^QhQc _Rf_U `aQS_T_ `_UUVaVSQ5 cQ[ hc_ `_b\V S_XSaQcQ [ UQ^^_]d dX\d
b\VUdVc XQSVaiYcm VT_ aQbb]_caV^YV5 SlRa_bYS VT_ YX b`Yb[Q aQbb]Qc6
aYSQV]lf dX\_S27 3 aV[dabYS^_] aViV^YY [Q[ aQX S_c nc_ b_bc_p^YV
UV\ b cV[djY] dX\_] `aVUbcQS\pVcbp ^VpS^_ S SYUV cV[djVZ `_XYgYY
Yb`_\^V^Yp S ed^[gYY5 SlXSQ^^_Z U\p _RaQR_c[Y UQ^^_T_ dX\Q b VT_
`_UUVaVSmp]Y7

E_a]Q\m^_ T_S_ap5 aViV^YV5 _RbdWUQSiVVbp S B7;7:5ݷ ^V S`_\^V b_6
_cSVcbcSdVc QSc_]Qc^_Z `QaQUYT]V5 Y SY^_Z c_]d ^VR_\miQp _`cY]Y6

:B3`a_hV]5 S `a_TaQ]]V b P^R XQ `a_SVUݷ^^do S _RaQR_chY[V _U^d UVbpcdo bV6
[d^Ul QSc_aQ nc_T_ _RaQR_chY[Q b\VUdVc `_ ]V^miVZ ]VaV _RaQR_cQcm [Q^UV\pRa_]7
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XQgYp5 ^Q [_c_ado ]l _RaQcY\Y S^Y]Q^YV hYcQcV\p S [_]]V^cQaYY ^Q
bca7 =<C `_]V^pS b_bc_p^YV ^Q b\VUdojVV5 ]l `_XS_\Y\Y bVRV ^V XQSVa6
iQcm ^Q nc_] _RaQR_c[d iQTQ QSc_]QcQ5 Q baQXd `VaVf_UYcm [ aQR_cV
b_ b\VUdojY] b_bc_p^YV] ‑ U\p nc_T_ S _`VaQc_aV CG9D38 _cbdcbcS_SQ6
\Y `aYSlh^lV 2B51;’Y7 6b\Y SVa^dcm ncY 2B51;’Y _RaQc^_ ‑ cdUQ5 TUV
S]Vbc_ ^Yf S cV[bcV aViV^Yp bc_pc [_]]V^cQaYY ?<ݷ 2B51; 85B5ݷ ‑
]l _[_^hQcV\m^_ `aYSVUݷ] aViV^YV S b__cSVcbcSYV ]_UV\Y `a_TaQ]]Y6
a_SQ^Yp S cVa]Y^Qf pS^lf b_bc_p^YZ 1[Q[ ]l dWV _c]VhQ\Y5 S UQ^^_]
b\dhQV aVXd\mcQcl aQR_cl _c nc_T_ ^V YX]V^pcbp27

@_`lcQV]bp ^Vb[_\m[_ e_a]Q\YX_SQcm caVR_SQ^Yp5 `aY Sl`_\^V6
^YY [_c_alf ]_W^_ b[QXQcm5 hc_ S UQ^^_Z `a_TaQ]]V Y\Y Vݷ eaQT]V^cV
`aY]V^V^_ `a_TaQ]]Ya_SQ^YV S pS^lf b_bc_p^Ypf7 @aVWUV SbVT_ `aY6
X^QV]5 hc_ Sbݷ nc_ ^V R_\VV hV] hQbc^lZ b\dhQZ Y]`VaQcYS^_T_ `a_6
TaQ]]Ya_SQ^Yp5 c_ Vbcm `a_TaQ]]Ya_SQ^Yp5 _b^_SQ^^_T_ ^Q ]_UYeY6
[QgYpf ‑ ^_ S]Vbc_ aQb`\lShQclf UYeY[QgYZ_[ݷ baVUl Sl`_\^V^Ypݷ
]l XUVbm T_S_aY] _R YX]V^V^Ypf b_bc_p^Yp e_a]Q\m^_T_ QSc_]QcQ5
`aYhݷ] nc_c ݷQSc_]Qcݷ ]_WVc bdjVbcS_SQcm c_\m[_ S ^QiV] S__RaQWV6
^YY5 _^5 b[_aVV SbVT_5 `aYUd]Q^ b`VgYQ\m^_ U\p [_^[aVc^_Z XQUQhY Y
]l UQWV ^V `_cadUY\Ybm UQcm V]d e_a]Q\m^_V _`YbQ^YV5 ^_ Sbݷ nc_ ^V
_c]V^pVc QSc_]QcQ [Q[ RQX_S_Z QRbcaQ[gYY7 @_UhVa[^ݷ] Vjݷ aQX5 hc_
e_a]Q\m^lZ QSc_]Qc ‑ nc_ QRbcaQ[gYp R_\VV _RjQp5 ^VWV\Y Vh6^_]ݷ
^lZ QSc_]Qcݷ 1cQ WV ]QiY^Q CmoaY^TQ ^V pS\pVcbp [_^Vh^l] QSc_]Q6
c_]5 ^_5 RVbb`_a^_5 pS\pVcbp QSc_]Qc_] e_a]Q\m^l]2D eQ[cYhVb[Y ]l
]_WV] T_S_aYcm _R _hVaVU^_] e_a]Q\m^_] QSc_]QcV Sbp[YZ aQX5 [_TUQ
]l ]_WV] d[QXQcm5 YX hVT_ b_bc_Yc Y hV] _`aVUV\pVcbp VT_ b_bc_p^YV
Y `_ [Q[Y] XQ[_^Q] nc_ b_bc_p^YV RdUVc YX]V^pcmbp7

B_bc_p^YV QSc_]QcQ U_\W^_ _`YblSQcmbp ^V[_c_a_Z VUY^_Z
bcad[cda_Z UQ^^lf ‑ _c `a_bc_Z gV\_hYb\V^^_Z `VaV]V^^_Z 1Vb\Y
^Q] U\p ^QiYf gV\VZ fSQcQVc S_X]_W^_bcVZ `a_bc_T_ [_^Vh^_T_ QS6
c_]QcQ2 U_ b[_\m dT_U^_ b\_W^lf bYbcV] SXQY]_bSpXQ^^lf _RkV[c_S
S `Q]pcYD _`aVUV\pojY] cdc _bcQݷcbp VUY^bcS_ SbVf ncYf _RkV[c_S
S `aVUbcQS\V^YY `a_TaQ]]YbcQ5 hV] Rl cQ[_V ݷ_VUY^bcSݷ ^Y Rl\_ ^Q
bQ]_] UV\V7 >Q`aY]Va5 `a_TaQ]]Ybc S`_\^V ]_WVc XQpSYcm5 hc_ b_bc_6
p^YV VT_ QSc_]QcQ _`aVUV\pVcbp S_cݷ ncY]Y S_c bV]mo \_[Q\m^l]Y `V6
aV]V^^l]Y5ݷ [_\m b[_a_ `VaV]V^^lV aQb`_\_WV^l apU_] Y Yf SXQY]_6
bSpXm _hVSYU^Q YX cV[bcQ `a_TaQ]]l ‑ f_cp \dhiV Rl\_ Rl5 ^QSVa^_V5
_RkVUY^Ycm `VaV]V^^lV S VUY^do bcad[cdad5 ^_ nc_ ^V _RpXQcV\m^_D b
UadT_Z bc_a_^l5 XQpS\pcm5 hc_ b_bc_p^YV _`aVUV\pVcbp ^QR_a_] `VaV6
]V^^lf5 _`YbQ^^lf S aQX^lf ]VbcQf5 Rl\_ Rl dWV ^Vb[_\m[_ bcaQ^^_7
;_^Vh^_5 XUVbm b\_W^_ `a_SVbcY e_a]Q\m^do TaQ^Ygd U_`dbcY]_T_5
^_ `aY _`YbQ^YY hV\_SVhVb[_T_ ]li\V^Yp S__RjV b\_W^_ T_S_aYcm _
e_a]Q\m^_bcpf5 Q ]l SVUm _RbdWUQV] `QaQUYT]l `a_TaQ]]Ya_SQ^Yp5
c_ Vbcm Y]V^^_ _b_RV^^_bcY ]li\V^Yp `a_TaQ]]YbcQ7



AA @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

AQR_cQ QSc_]QcQ U_\W^Q Rlcm aQXRYcQ ^Q pb^_ aQXUV\ݷ^^lV
]VWUd b_R_Z iQTY 7 ?hVaVU^_Z iQT Sl`_\^pVcbp `aY ^Qbcd`\V^YY
[Q[_T_6c_ b_RlcYp5 S^Vi^VT_ `_ _c^_iV^Yo [ QSc_]Qcd7 CQ[Y] b_Rl6
cYV] ]_WVc bcQcm hcV^YV _hVaVU^_T_ bY]S_\Q YX `_c_[Q5 ^Qbcd`\V^YV
_`aVUV\ݷ^^_T_ SaV]V^^�_T_ ]_]V^cQ Y\Y hc_6c_ Vj5ݷ S[\ohQp5 aQXd]V6
Vcbp5 SlR_a[d b_RlcYp S b_RlcYZ^_6d`aQS\pV]_Z `a_TaQ]]VD R_\VV c_6
T_5 `a_TaQ]]Q5 Yb`_\mXdojQp QSc_]Qc5 ]_WVc S__RjV `_caVR_SQcm _c
QSc_]QcQ Sl`_\^V^Yp VT_ iQT_S5 ^V aQb`_\QTQp U\p nc_T_ ^Y[Q[Y]Y b_6
RlcYp]Y ‑ nc_ ^VSQW^_5 b c_h[Y XaV^Yp QSc_]QcQ b_RlcYV] RdUVc bQ]
eQ[c nc_T_ S^Vi^VT_ caVR_SQ^Yp7 3 ^QiV] QSc_]QcV5 _Rf_UYSiV] US_6
Yh^_V UVaVS_5 Sbݷ Y]V^^_ cQ[ Y Rl\_ ‑ VT_ iQTY Sl`_\^p\Ybm `_UapU
S gY[\V5 [_c_alZ ^Y[Q[Yf b_RlcYZ ^V WUQ\7 6b\Y5 b[QWV]5 ^Q] `aYUݷc
S T_\_Sd ^Q`YbQcm n]d\pc_a ]QiY^l CmoaY^TQ Y\Y UadT_Z `_U_R^_Z
]_UV\Y5 ]l5 b[_aVV SbVT_5 aVQ\YXdV] Vݷ S QSc_]Qc^_] bcY\V5 ^_ ^Y[Q[Yf
S^Vi^Yf b_RlcYZ d ^Qb5 _`pcm6cQ[Y5 XUVbm ^V RdUVc7

3l`_\^pp _hVaVU^_Z iQT5 QSc_]Qc ]_WVc [Q[ ]V^pcm b_RbcSV^^_V
b_bc_p^YV5 cQ[ Y `a_YXS_UYcm [Q[YV6c_ S^Vi^YV UVZbcSYp5 ^_ XUVbm Y]V6
Vcbp bVamݷX^_V _TaQ^YhV^YVC \oRlV UVZbcSYp5 [_c_alV Sl`_\^pVc
QSc_]Qc5 [a_]V YX]V^V^Yp b_RbcSV^^_T_ b_bc_p^Yp5 ^V U_\W6
^l _[QXlSQcm ^Y[Q[_T_ S\Yp^Yp ^Q aQR_cd bQ]_T_ QSc_]QcQ7
3 hQbc^_bcY5 ^V\mXp YX _U^_T_ iQTQ QSc_]QcQ `VaVf_UYcm S UadT_Z VT_
iQT5 caVR_SQcm `_Sc_aV^Yp iQTQ 1SlXlSQcm iQT YX ^VT_ bQ]_T_25 Y\Y
[Q[Y] Rl c_ ^Y Rl\_ _RaQX_] `lcQcmbp d`aQS\pcm `_c_[_] S^Vi^Yf
b_RlcYZ5 S _cSVc ^Q [_c_alV `a_Ybf_Upc iQTY7 9^QhV T_S_ap5 QSc_6
]Qc ^V ]_WVc aViQcm5 [_TUQ V]d UV\Qcm _hVaVU^_Z iQT5 _^
\Yim aViQVc5 hc_ U_\W^_ Rlcm bUV\Q^_ S aQ][Qf iQTQ5 Vb\Y 1[_TUQ2
_c ^VT_ `_caVR_SQ\Y bUV\Qcm iQT7 >Q`aY]Va5 Vb\Y b `_]_jmo e_a]Q\m6
^_T_ QSc_]QcQ ]l Q^Q\YXYadV] gV`_h[d bY]S_\_S5 c_ QSc_]Qc ^V ]_WVc
bQ] hYcQcm bY]S_\l5 c_ Vbcm Sl`_\^pcm _`VaQgYo hcV^Yp Y\Y SlR_a[Y
bY]S_\Q YX^dcaY bS_Yf iQT_S ‑ _RpXQcV\m^_ U_\WV^ Rlcm [c_6c_ S^Vi6
^YZ5 [c_ ݷb[Qa]\YSQVcݷ QSc_]Qcd ncY bY]S_\l _UY^ XQ UadTY]5 XQbcQS6
\pp QSc_]Qc `a_UV\Qcm _hVaVU^_Z bS_Z iQT U\p _RaQR_c[Y [QWU_T_ YX
bY]S_\_S7

@aY^pcYV aViV^Yp5 hc_ [_^[aVc^_ U_\W^_ Rlcm bUV\Q^_ XQ _hVaVU6
^_Z iQT5 ]_WVc Rlcm _b^_SQ^_ c_\m[_ ^Q USdf SVjQfC ^Q b_RbcSV^^_]
b_bc_p^YY QSc_]QcQ Y ^Q ^Qbcd`YSiV] b_RlcYY5 S _cSVc ^Q [_c_a_V
`a_YXS_UYcbp iQT ‑ Vb\Y5 [_^Vh^_5 ncY b_RlcYp hV]6c_ UadT _c UadTQ
_c\YhQocbp7

?c]VcY] Vjݷ _UY^ ^V_hVSYU^lZ ]_]V^c7 @a_TaQ]]V5 Yb`_\mXdojVZ
QSc_]Qc5 b_SVaiV^^_ ^V _RpXQcV\m^_ _RaQjQcmbp [ ^V]d 1Y^YgYYa_SQcm
Sl`_\^V^YV VT_ iQT_S2 S gY[\V5 f_cp S_ ]^_TYf b\dhQpf Y]V^^_ cQ[
Y UV\QVcbp7 @aVUbcQSmcV bVRV5 hc_ d SQb S ^V[_c_a_Z b\_W^_Z bcad[6
cdaV UQ^^lf 1^Q`aY]Va5 S UVaVSV2 faQ^pcbp X^QhV^Yp5 [_c_alV SQiVZ



ݷ B7=7 @aY]Val hQbc^lf `QaQUYT] AB

`a_TaQ]]V `_caVR_SQ\Ybm `_ _U^_]d ‑ ^Q`aY]Va5 nc_ [Q[YV6^YRdUm _U6
^_aQX_SlV [\ohY5 [_c_alV ^dW^_ `VaVUQSQcm [\YV^cQ]5 bSpXQSiY]bp
b SQ]Y hVaVX [_]`mocVa^do bVcm5 `_ _U^_]d S [QWU_] bVQ^bV bSpXY7
3 nc_] b\dhQV RVbb]lb\V^^_ aVQ\YX_SlSQcm _Rf_U UVaVSQ VUY^_Z `a_6
gVUda_Z ‑ f_cm aV[dabYS^_Z5 f_cm gY[\YhVb[_Z7 @a_gVUdaQ _Rf_UQ Sl6
UQbc SQ] baQXd SbV X^QhV^Yp YX UVaVSQ5 Q SQ] cQ[_V X^QhV^YV ^dW^_
_U^_5 `aYhݷ] [QWUlZ aQX ^_S_V 1_hVaVU^_V SlRaQ^^_V YX UVaVSQ Y\Y
hc_ d SQb cQ]27 3 cQ[_Z bYcdQgYY d SQb _bcQݷcbp VUSQ \Y ^V VUY^bcSV^6
^lZ Slf_U ‑ aVQ\YX_SQcm QSc_]Qc5 [_c_alZ ^Q [QWU_] bS_ݷ] iQTV
RdUVc SlUQSQcm _hVaVU^_V ^dW^_V X^QhV^YV7 ;QWUlZ aQX5 [_TUQ SQ]
caVRdVcbp X^QhV^YV 1S ^QiV] `aY]VaV ‑ [_TUQ _hVaVU^_Z bVcVS_Z [\Y6
V^c _c SQb cQ[_S_V XQ`a_bY\25 Sl _RaQjQVcVbm [ QSc_]Qcd5 XQbcQS\pp
VT_ bUV\Qcm _UY^ iQT5 Y `_\dhQVcV Yb[_]_VD XUVbm ^Y bQ] QSc_]Qc5 ^Y
UQWV c_c5 [c_ VT_ SlXlSQVc5 ^V RdUVc X^Qcm5 [_TUQ b\dhYcbp b\VUdojYZ
iQT7

B7=7<7 =VcQ`a_TaQ]]Ya_SQ^YV
@aYbcQS[Q ]VcQ6 S _U^_] YX bS_Yf X^QhV^YZ b__cSVcbcSdVc5 Vb\Y

]_W^_ cQ[ SlaQXYcmbp5 `aY]V^V^Yo hVT_6c_ [ ^V]d WV bQ]_]d5 Y\Y5
T_S_ap bca_WV5 `aY]V^V^YV cVa]Y^Q [ pS\V^Yo5 [_c_a_V nc_c cVa]Y^
Ybf_U^_ _R_X^QhQVcD cQ[5 Vb\Y TQ\Q[cY[Q ‑ nc_ b[_`\V^YV XSݷXU Y UadTYf
[_b]YhVb[Yf _RkV[c_S5 c_ ]VcQTQ\Q[cY[Q ‑ b[_`\V^YV b[_`\V^YZ 1TQ6
\Q[cY[Q TQ\Q[cY[2D ]VcQUQ^^lV ‑ nc_ UQ^^lV _ UQ^^lf5 ]VcQpXl[ ‑
pXl[ U\p _`YbQ^Yp UadTYf pXl[_S Y c7 `7 B dhݷc_] nc_T_ ]_W^_ U_6
TQUQcmbp5 hc_ `_U ]VcQ`a_TaQ]]Ya_SQ^YV] `_^Y]QVcbp ^Q`YbQ6
^YV `a_TaQ]]^_T_ [_UQ5 aVXd\mcQc_] Sl`_\^V^Yp [_c_a_T_ RdUVc `a_6
TaQ]]^lZ [_U7

>QYR_\VV _hVSYU^l] SQaYQ^c_] XUVbm RdUVc ^Q`YbQcm ^V[do `a_6
TaQ]]d5 [_c_aQp bTV^VaYadVc Y SlUQbc S bS_o _hVaVUm `a_TaQ]]d 1S_X6
]_W^_5 ^Q UadT_] pXl[V5 Q ]_WVc Rlcm5 Y ^Q c_] WV bQ]_]25 Y dWV ncQ
bTV^VaYa_SQ^^Qp `a_TaQ]]Q5 RdUdhY Yb`_\^V^^_Z5 `_XS_\Yc `_\dhYcm
aVXd\mcQcl5 [_c_alV YX^QhQ\m^_ Rl\Y ^dW^l7 CQ[ UVZbcSYcV\m^_ Y^_6
TUQ UV\Qoc5 f_cp Y baQS^YcV\m^_ aVU[_D ^Q]^_T_ hQjV TV^VaYadVcbp ^V
gV\Qp `a_TaQ]]Q5 Q [Q[Qp6c_ Vݷ hQbcm5 ^Q`aY]Va5 _cUV\m^lZ ]_Ud\m7
CQ[do S_X]_W^_bcm b\VUdVc [Q[ ]Y^Y]d] `aY^Y]Qcm S_ S^Y]Q^YV7

3 `aY]VaQf5 [_c_alV ]l aQbb]QcaYSQ\Y S ^QiVZ [^YTV5 `_[Q ^YhVT_
`_U_R^_T_ ^V `aY]V^p\_bm5 ^_ b ]VcQ`a_TaQ]]Ya_SQ^YV] [Q[ pS\V^YV]
]l dWV bcQ\[YSQ\Ybm5 Y ^V aQX7 AVhm S UQ^^_] b\dhQV YUݷc _ ]Q[a_6
bQf Y ]Q[a_`a_gVbbYa_SQ^YY7 CV\_ ]Q[a_bQ `aVUbcQS\pVc b_R_Z [_U5
`aVSaQjQojYZbp S_ eaQT]V^c cV[bcQ `a_TaQ]]l S f_UV ]Q[a_aQbiY6
aV^Yp5 c_ Vbcm ]Q[a__`aVUV\V^YV ‑ nc_ Y Vbcm ]VcQ[_U5 Q VT_ ^Q`YbQ6
^YV ‑ ]VcQ`a_TaQ]]Ya_SQ^YV7 ;_^Vh^_5 `aY]YcYS^lZ ]Q[a_`a_gVbb_a
pXl[Q BY ^Q bVamݷX^lZ Y^bcad]V^c ]Q[a_`a_TaQ]]Ya_SQ^Yp5 [Q[ T_6



B9 @QaQUYT]l S ]li\V^YY `a_TaQ]]YbcQ

S_aYcbp5 ^V cp^VcD ^_ S_c aQbb]QcaYSQSiYZbp S_ Sc_a_] c_]V ]Q[a_6
`a_gVbb_a5 Sbca_V^^lZ S QbbV]R\Va WJ\V5 `_XS_\pVc XQ^Y]Qcmbp ]V6
cQ`a_TaQ]]Ya_SQ^YV] `_\^_gV^^_ ‑ R\QT_UQap Q\T_aYc]YhVb[_Z `_\6
^_cV5 _RVb`VhYSQV]_Z ]Q[a_`_Sc_aV^Yp]Y Y UadTY]Y S_X]_W^_bcp]Y
nc_T_ ]Q[a_`a_gVbb_aQ7

3 b\VUdojYf hQbcpf [^YTY ]l Vjݷ ]^_T_ aQX SbcaVcY]bp b aQX6
^__RaQX^l]Y `a_pS\V^Yp]Y ]VcQ`a_TaQ]]Ya_SQ^Yp7 CQ[5 Sb[_aV ^Q]
`aVUbc_Yc YXdhQcm iQR\_^l BY445 [_c_alV S _`aVUV\ݷ^^_] b]lb\V
c_WV pS\poc b_R_Z ]Q[a_blD [Q[ ]l dRVUY]bp `_XU^VV5 S Y^cVa`aVcY6
adV]lf pXl[Qf `a_TaQ]]Ya_SQ^Yp b`V[ca S_X]_W^_bcVZ ]VcQ`a_TaQ]6
]Ya_SQ^Yp bdjVbcSV^^_ aQbiYapVcbp7 >_ Sbݷ nc_ UV\_ RdUdjVT_D `_[Q
bc_Yc _c]VcYcm5 hc_ ]VcQ`a_TaQ]]Ya_SQ^YV5 ^Vb_]^V^^_5 `aVUbcQS\p6
Vc b_R_Z `QaQUYT]d7 Hc_Rl `aVUbcQSYcm bVRV ^V c_\m[_ c_5 [Q[ RdUVc
Sl`_\^pcmbp bQ] ]VcQ[_U5 ^_ Y c_5 [Q[ RdUVc SVbcY bVRp [_U5 bcQSiYZ
VT_ aVXd\mcQc_]5 caVRdVcbp _`aVUV\ݷ^^_V Y^cV\\V[cdQ\m^_V dbY\YV Y
]li\V^YV5 _c\YhQojVVbp _c _Rlh^_T_7



HQbcm :9

PXl[ BY445 ??@ Y 1C5

NcQ hQbcm ^QiVZ [^YTY RdUVc gV\Y[_] `_bSpjV^Q YXdhV^Yo pXl6
[Q BY44 Y `QaQUYT] `a_TaQ]]Ya_SQ^Yp5 [_c_alV S [ݷ^ `_UUVaWYSQ6
ocbp7 PXl[ Rl\ `aVU\_WV^ 2mݷa^_] BcaQdbcad`_] S ^QhQ\V S_bm]Y6
UVbpclf T_U_S `a_iVUiVT_ bc_\VcYp S [QhVbcSV _cSVcQ ^Q ^QXaVSido
`_caVR^_bcm S Y^UdbcaYQ\m^_] _RkV[c^_6_aYV^cYa_SQ^^_] pXl[V Y YX6
^QhQ\m^_ `_bca_V^ [Q[ aQbiYaV^YV 1f_cp Y ^V b_SbV] bca_T_V5 [Q[ ]l
dSYUY] hdcm `_XWV2 f_a_i_ X^Q[_]_T_ ^Q] pXl[Q BYD U_RQS\V^^lV S
pXl[ Y^bcad]V^cl _RVb`VhYSQoc `_UUVaW[d [Q[ _RkV[c^_6_aYV^cYa_6
SQ^^_T_ `a_TaQ]]Ya_SQ^Yp5 cQ[ Y gV\_T_ apUQ UadTYf `QaQUYT] ‑ QR6
bcaQ[c^lf cY`_S UQ^^lf5 _R_Rjݷ^^_T_ `a_TaQ]]Ya_SQ^Yp5 _RaQR_c[Y
Yb[\ohYcV\m^lf bYcdQgYZ Y c7 U7

@QaQUYT]d _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp ]l dWV
^QhY^Q\Y _RbdWUQcm S `aVUlUdjVZ hQbcY 1b]7 bca7 <?2D cQ] WV ]l d`_6
]p^d\Y Vjݷ _U^d SQW^do `QaQUYT]d ‑ QRbcaQ[c^lV cY`l UQ^^lf7

3 pXl[V BY44 `aVUbcQS\V^l baVUbcSQ [Q[ U\p ??@5 cQ[ Y U\p
b_XUQ^Yp 1C55 `aYhݷ] b\_W^_ b[QXQcm5 [Q[Qp YX ncYf USdf `QaQUYT]
`_UUVaWQ^Q 7ݷdhiV\ݷ 8Q`dcQ^^_V `_\_WV^YV dbdTdR\pVcbp Vjݷ Y cV]5
hc_ U\p _RVb`VhV^Yp ݷXQ[alc_bcYݷ 1[Q[ _RkV[c_S5 cQ[ Y 1C52 BY44
SS_UYc VUY^lZ Y^bcad]V^c5 cQ[ ^QXlSQV]do XQjYcd5 Y SU_RQS_[ ^Q
`a_Ybf_UpjVV ^Q[\QUlSQVc XQ]Vc^lZ _c`VhQc_[ Ybf_U^Qp Y]`VaQcYS6
^Qp bdj^_bcm hYbc_T_ BY7 ; c_]d WV ??@ Y 1C5 ^V YbhVa`lSQoc
^_SiVbcS5 SSVUݷ^^lf S BY44 `_ baQS^V^Yo b hYbcl] BYD cQ[5 _RaQ6
R_c[Q Yb[\ohV^YZ S__RjV ^Y[Q[_T_ _c^_iV^Yp [ ??@ ^V Y]VVc5 Y d
]^_TYf `a_TaQ]]Ybc_S nc_c eQ[c SlXlSQVc ^VU_SVahYS_V dUYS\V^YV5
`_b[_\m[d S BY44 Yb[\ohV^Yp cVb^_ bSpXQ^l b _RkV[cQ]Y Y ^Qb\V6
U_SQ^YV]7 =VWUd ??@ Y [SbVݷ _bcQ\m^l]ݷ pXl[ BY44 bQ] `_ bVRV
^Y[Q[_Z hݷc[_Z TaQ^Ygl ^V `a_S_UYc7 3bcaVhQocbp `a_TaQ]]Ybcl5 S_6
_RjV ^V d]VojYV Yb`_\mX_SQcm ??@5 ^_ `aY nc_] dSVaV^^lV5 hc_ c_5
hc_ _^Y UV\Qoc ‑ nc_ ??@ Y Vbcm7



B; PXl[ BY445 ??@ Y 1C5

=l `_bcQaQV]bp bS_VSaV]V^^_ ^Q`_]Y^Qcm hYcQcV\o5 hc_ S UVZ6
bcSYcV\m^_bcY QRbcaQ[c^lV cY`l UQ^^lf ‑ nc_ Vjݷ ^V ??@7 BaQXd
WV _T_S_aY]bp5 hc_ QRbcaQ[c^lV cY`l UQ^^lf bQ]Y `_ bVRV U_bcQc_h6
^_ `_\VX^l5 Y ncQ `_\mXQ ^V bcQ^Vc ]V^miV _c c_T_5 hc_ Yf `dcQoc b
_RkV[cQ]YD ^_ d]V^YV ]lb\Ycm S cVa]Y^Qf _RkV[c_S Y b__RjV^YZ5 c_
Vbcm Y]V^^_ c_5 hc_ b_bcQS\pVc bdcm _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_6
TaQ]]Ya_SQ^Yp5 c_WV _hV^m SQW^_5 S _b_RV^^_bcY `aY b_XUQ^YY R_\m6
iYf Y b\_W^lf `a_TaQ]]^lf bYbcV]7 @_nc_]d RdUVc d]Vbc^_ `_b_SV6
c_SQcm hYcQcV\o aVTd\pa^_ Sb`_]Y^Qcm `a_ _RkV[cl Y b__RjV^Yp5 `_[Q
]li\V^YV S ncYf cVa]Y^Qf ^V bcQ^Vc U\p ^VT_ `aYSlh^l] UV\_]7

AQbb]_caVS Y^bcad]V^cl5 Y]VojYVbp S BY445 ]l _RpXQcV\m^_ Vjݷ
aQX SVa^ݷ]bp [ S_`a_bd _ `QaQUYT]Qf5 c_ Vbcm _ c_]5 [Q[5 `aY]V^pp
S_X]_W^_bcY pXl[Q5 ]_W^_ _b]lb\YSQcm bS_o `a_TaQ]]d aQX\Yh^l]Y
b`_b_RQ]Y7 Nc_c S_`a_b _hV^m SQWV^5 `_b[_\m[d Sb5ݷ hc_ Vbcm 1Y ]_WVc
Rlcm2 S pXl[V `a_TaQ]]Ya_SQ^Yp ‑ \Yim ^V[Qp cVf^YhVb[Qp `_UUVaW6
[Q `QaQUYT]5 c_TUQ [Q[ bQ]Y `QaQUYT]l bdjVbcSdoc \Yim S ]li\V^YY
`a_TaQ]]YbcQ7

:97:7 ?c BY [ BY44
;Q[ ]l dWV d`_]Y^Q\Y5 BY44 `_bca_V^ [Q[ aQbiYaV^YV BY5 ^_ S

bY\d gV\_T_ apUQ Ybc_aYhVb[Yf `aYhY^ ^V pS\pVcbp VT_ bca_TY] ^QU6
]^_WVbcS_]7 @a_TaQ]]l5 ^Q`YbQ^^lV ^Q hYbc_] BY5 S R_\miY^bcSV
b\dhQVS RdUdc [_aaV[c^l b c_h[Y XaV^Yp pXl[Q BY445 ^_ ^V SbVTUQ7
CQ[5 S BY44 `aY3dcbcSdVc gV\lZ apU [\ohVSlf b\_S5 [_c_alf ^V Rl\_
S BY7 @_nc_]d5 ^Q`aY]Va5 `a_TaQ]]d5 b_UVaWQjdo cQ[_V _`YbQ^YVC

9>D DBID

caQ^b\pc_a BY44 b_hcݷc _iYR_h^_Z5 SVUm b\_S_ DBI ‑ [\ohVS_V S
BY447 ;a_]V c_T_5 S pXl[V BY44 ^Vc _cUV\m^_T_ `a_bcaQ^bcSQ Y]ݷ^
U\p cVT_S bcad[cdaD _`YbQ^YV

CDBE3D =ICDBE3D K
9>D 15 2D

MD

S `a_TaQ]]V ^Q BY44 pS\pVcbp _`YbQ^YV] `_\^_gV^^_T_ cY`Q
=ICDBE3D5 c_TUQ [Q[ ^Q BY cQ[_V WV _`YbQ^YV _X^QhQ\_ Rl \Yim SSV6
UV^YV cVTQ bcad[cdal7 9^QhV T_S_ap5 S BY44 ]l ]_WV] _`YbQcm
`VaV]V^^do cY`Q =ICDBE3DC

=ICDBE3D C:D

Q S hYbc_] BY ^Q] `aYf_UY\_bm Yb`_\mX_SQcm hc_6c_ Sa_UV
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CDBE3D =ICDBE3D C:D

1S`a_hV]5 BY44 `_Z]ݷc Y cQ[_V27 B UadT_Z bc_a_^l5 hQbc_ SbcaVhQo6
jYVbp S bcQalf `a_TaQ]]Qf ^Q BY _`YbQ^Yp SYUQ

DI@5456 CDBE3D =ICDBE3D K
9>D 15 2D

M =ICDBE3DD

S `a_TaQ]]V ^Q BY44 SlX_Sdc _iYR[d YX6XQ S_X^Y[QojVT_ [_^e\Y[cQ
Y]ݷ^D S pXl[V BY cQ[_T_ [_^e\Y[cQ ^V S_X^Y[Q\_5 c7 [7 cVTY bcad[cda
Y Y]V^Q cY`_S _c^_bY\Ybm [ aQX\Yh^l] `a_bcaQ^bcSQ] Y]7^ݷ

3 apUV bYcdQgYZ [_]`Y\pc_a BY44 SVUݷc bVRp bca_WV5 hV] [_]`Y6
\pc_a hYbc_T_ BY5 SlUQSQp5 ^Q`aY]Va5 _iYR[d cQ]5 TUV S BY S_X^Y[6
\_ Rl [Q[ ]Q[bY]d] `aVUd`aVWUV^YV7 ; cQ[Y] bYcdQgYp] _c^_bpcbp5
S_6`VaSlf5 SlX_Sl ^V_RkpS\V^^lf ed^[gYZC S BY ncQ bYcdQgYp bhY6
cQVcbp Vf_a_iVZ5^ݷ ^_ U_`dbcY]_Z5ݷ cQ[ hc_5 Vb\Y XQRlcm `_U[\ohYcm
[Q[_Z6^YRdUm XQT_\_S_h^lZ eQZ\5 `a_TaQ]]Q ]_WVc R\QT_`_\dh^_ _c6
caQ^b\Ya_SQcmbp5 f_cp Y b `aVUd`aVWUV^Yp]Y7 3 BY44 nc_c ^_]Va
^V `a_f_UYcC Vb\Y ed^[gYp ^V _`YbQ^Q5 Vݷ SlX_S aQbb]QcaYSQVcbp [Q[
_iYR[Q7 3_6Sc_alf5 _iYR[_Z RdUVc ^VpS^_V `aV_RaQX_SQ^YV QUaVb^lf
SlaQWV^YZ ^Vb_S]VbcY]lf cY`_SC ^Q`aY]Va5 `aYbSQYSQ^YV SlaQWV^Yp
cY`Q 9>D3 `VaV]V^^_Z cY`Q 4?E2<53 SlX_SVc _iYR[d S BY445 c_TUQ [Q[
S hYbc_] BY SlUQSQ\_bm c_\m[_ `aVUd`aVWUV^YV7 ?iYR[_Z S BY44 Rd6
UVc Y ^VpS^_V `aV_RaQX_SQ^YV SlaQWV^Yp cY`Q F?943 S SlaQWV^YV Uad6
T_T_ QUaVb^_T_ cY`Q5 S c_ SaV]p [Q[ [_]`Y\pc_a hYbc_T_ BY ^V SlUQݷc
S cQ[_Z bYcdQgYY UQWV `aVUd`aVWUV^Yp7

3 hYbc_] BY U\p _R_X^QhV^Yp _d\VS_T^ݷ d[QXQcV\p5ݷ c7 V7 b`VgYQ\m6
^_T_ QUaVb^_T_ X^QhV^Yp5 XQSVU_]_ ^V b__cSVcbcSdojVT_ ^Y[Q[_]d QU6
aVbd S _`VaQcYS^_Z `Q]pcY5 Yb`_\mXdVcbp ]Q[a_b W^UU7 3 BY44 ^Q
da_S^V b`VgYeY[QgYZ XQ[aV`\V^_5 hc_ gV\_hYb\V^^Qp [_^bcQ^cQ 9 Yb6
`_\mXdVcbp [Q[ U\p _R_X^QhV^Yp gV\_T_ hYb\Q 5ݷm\_^ݷ cQ[ Y U\p d6^ݷ
\VS_T_ d[QXQcV\p5ݷ `aYhݷ] S^V Sbp[_Z XQSYbY]_bcY _c c_T_5 [Q[_S_ ^Q
UQ^^_Z ]QiY^V b__cSVcbcSdojVV ݷQaYe]VcYhVb[_Vݷ X^QhV^YV QUaVbQ7
;_^Vh^_5 ]Q[a_b W^UU Yb`_\mX_SQcm ^Y[c_ ^V XQ`aVjQVc 1f_cp Rl YX
b__RaQWV^YZ b_S]VbcY]_bcY b BY2D `aQSY\m^VV RdUVc b[QXQcm5 hc_ Yb6
`_\mX_SQcm VT_ ^V `aY^pc_7

3 baQS^V^YY b hYbcl] BY pXl[ BY44 Y]VVc apU U_`_\^YcV\m^lf
S_X]_W^_bcVZ5 [_c_alV ]_W^_ XQ]VcYcm Vjݷ U_ SSVUV^Yp baVUbcS5 Y]V6
ojYf _c^_iV^YV [ ??@ Y\Y 1C57 ?c]VcY] ^V[_c_alV YX ^Yf7

5\p \_TYhVb[Yf X^QhV^YZ S BY44 SSVUݷ^ b`VgYQ\m^lZ cY` 2??<5
b_bc_pjYZ YX USdf X^QhV^YZC 61<C5 Y DBE57 ;_^Vh^_5 gV\lV hYb\Q
`_6`aVW^V]d ]_W^_ Yb`_\mX_SQcm S a_\Y \_TYhVb[Yf X^QhV^YZD R_\VV
c_T_5 gV\_]d ]_W^_ `aYbS_Ycm X^QhV^YV cY`Q 2??<5 `aY nc_] 61<C5
`aVSaQcYcbp S 95 Q DBE5 ‑ S :7
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BY]S_\m^lV \YcVaQ\l Sa_UV ’1’ Y\Y ’@’ S BY44 bhYcQocbp [_^6
bcQ^cQ]Y cY`Q 381B5 c_TUQ [Q[ S hYbc_] BY _^Y bhYcQ\Ybm [_^bcQ^cQ6
]Y cY`Q 9>D7 3 hYbc_] BY ncd _b_RV^^_bcm bV]Q^cY[Y S`_\^V ]_W^_
^V XQ]VcYcm5 Q S_c S BY445 [Q[ ]l dSYUY] `_XWV5 [_^[aVc^lZ cY`
[_^bcQ^cl RlSQVc SQWV^7

?`YbQ^YV 1`VaV]V^^lf Y cY`_S2 bcQ\_ S BY44 _`VaQc_a_]5 hc_ `_X6
S_\pVc SbcQS\pcm VT_ S `a_YXS_\m^_V ]Vbc_ `a_TaQ]]l5 Q ^V c_\m[_ S
^QhQ\_ R\_[QD ^Q`_]^Y]5 hc_ S hYbc_] BY ^V\mXp _`YbQcm `VaV]V^^do
`_b\V c_T_5 [Q[ S R\_[V SbcaVcY\bp f_cp Rl _UY^ _`VaQc_a7 2_\VV c_T_5
S BY44 `VaV]V^^do ]_W^_ _`YbQcm S XQT_\_S[V gY[\Q 6?B5 `aY]Va^_
cQ[C

6?B 19>D 9 F 9D 9 E :9D 4492

>QapUd b `aYSlh^l]Y R\_h^l]Y [_]]V^cQaYp]Y5 [_c_alV XQ[\ohQ6
ocbp S X^Q[Y ݷ83ݷ Y 5ݷ38ݷ S BY44 SSVUV^l bca_h^lV [_]]V^6
cQaYY 5 _R_X^QhQV]lV X^Q[_] Dݷ88ݷ [_]`Y\pc_a `a_YT^_aYadVc SVbm
cV[bc5 ^Q`YbQ^^lZ `_b\V cQ[_T_ X^Q[Q5 S`\_cm U_ R\YWQZiVT_ bY]S_6
\Q `VaVS_UQ bca_[Y7 6bcm Y UadTYV _c\YhYp5 _ [_c_alf Sl `_bcV`V^^_
dX^QVcV7

:97;7 ? SlR_aV `_U]^_WVbcSQ BY44
PXl[ BY44 ‑ nc_ _UY^ YX bQ]lf `_`d\pa^lf Y^bcad]V^c_S b_SaV]V^^_6

T_ `a_eVbbY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp5 Y nc_ _Rbc_pcV\mbcS_ ^Q[\QUlSQVc
XQ]Vc^lZ _c`VhQc_[ [Q[ ^Q bQ] pXl[5 cQ[ Y ^Q S_X^Y[ido S_[adT ^VT_ `a_TaQ]6
]Ybcb[do [d\mcdad7 2_\miY^bcS_ ^l^Vi^Yf `a_TaQ]]Ybc_S ^V ]lb\Yc Yb`_\m6
X_SQ^Yp BY44 S _calSV _c bcQ^UQac^_Z RYR\Y_cV[Y iQR\_^_S 1\]U2D [a_]V c_6
T_5 bQ] pXl[ `_U S_XUVZbcSYV] bcQ^UQacYXQgY_^^_T_ [_]YcVcQ Y [ad`^lf eYTda
`a_TaQ]]Ybcb[_T_ bV[c_aQ db`V\ YXapU^_ aQb`df^dcm Y `_cVapcm [_^gV`cdQ\m6
^do gV\_bc^_bcm7 @_\^_V _`YbQ^YV SbVf S_X]_W^_bcVZ pXl[Q Y VT_ bcQ^UQac^_Z
RYR\Y_cV[Y `aVUbcQS\pVc b_R_Z [^YTd cQ[_T_ _Rkݷ]Q5 hc_ Vo S`_\^V ]_W^_ `aY
WV\Q^YY S_b`_\mX_SQcmbp S [QhVbcSV _adWYp `a_cYS SaQT_S 1S b]lb\V hYbc_ ]V6
fQ^YhVb[_]2D `aY nc_] _Rkݷ] ]QcVaYQ\Q5 [Q[ ^Y bcaQ^^_5 Vjݷ ^V bQ]Qp R_\miQp
`a_R\V]Q `aY YXdhV^YY BY447 ; b_WQ\V^Yo5 caQUYgY_^^_Z ^l^V bcQ\Q bfV]Q5
[_TUQ S bQ]_] ^QhQ\V [dabQ S `aY]VaQf Yb`_\mXdocbp n[X_cYhVb[YV S_X]_W^_6
bcY RYR\Y_cV[Y5 ^_ ^V T_S_aYcbp5 [Q[ Sbݷ nc_ dbca_V^_D S Yc_TV cVapVcbp _jdjV6
^YV TaQ^Ygl ]VWUd S_X]_W^_bcp]Y pXl[Q Y S_X]_W^_bcp]Y RYR\Y_cV[Y:7 6b\Y
`aY nc_] dhVbcm ^VfSQc[d dhVR^_T_ SaV]V^Y5 `_\dhQVcbp5 hc_ U_ YX\_WV^Yp UVZ6
bcSYcV\m^_ Y^cVaVb^lf [_^gV`gYZ5 Y]V^^_ c_T_5 hV] BY44 _c\YhQVcbp _c SbVf
_bcQ\m^lf bdjVbcSdojYf pXl[_S5 UV\_ `_`a_bcd ^V U_f_UYc7

3 :BB@ T_Ud Sli\_ S bSVc caVcmV YXUQ^YV [^YTY QSc_aQ pXl[Q BY44 2mݷa6
^Q BcaQdbcad`Q5 [_c_aQp cQ[ Y ^QXlSQVcbp ]PXlݷ `a_TaQ]]Ya_SQ^Yp BY447ݷ

:<oRYcV\p] Ta_][Yf XQpS\V^YZ _ ^V_cUV\Y]_bcY bcQ^UQac^_Z RYR\Y_cV[Y _c
pXl[Q ]l `aVU\_WY] `_Yb[Qcm bcQ^UQac^do RYR\Y_cV[d hYbc_T_ BY5 ^Q`aY]Va5 S
pUaV U9>EH7



ݷ :97;7 ? SlR_aV `_U]^_WVbcSQ BY44 B>

3 nc_] YXUQ^YY BcaQdbcad` S`VaSlV SS_UYc \]U Y b bQ]_T_ ^QhQ\Q [^YTY `_\m6
XdVcbp S `aY]VaQf [_^cVZ^Va^l]Y iQR\_^Q]Y5 `aY nc_] aQbb[QX _ iQR\_^Qf
[Q[ cQ[_Slf aQb`_\_WV^ S [^YTV R\YWV [ [_^gd7 3 :BBB T_Ud [^YTQ Sli\Q S
adbb[_] `VaVS_UV7 1Sc_ad ncYf bca_[ `aYf_UY\_bm b_cadU^YhQcm 1S c_] hYb\V
aQR_cQcm S _U^_] `a_V[cV2 [Q[ b `a_TaQ]]YbcQ]Y5 YXdhQSiY]Y BY44 U_ Slf_6
UQ SliVd`_]p^dc_T_ caVcmVT_ YXUQ^Yp5 cQ[ Y b cV]Y5 [c_ YXdhQ\ pXl[ `_XU^VV7
=_W^_ b dSVaV^^_bcmo b[QXQcm5 hc_ S_b`aYpcYV pXl[Q BY44 d _U^Yf Y d UadTYf
b_SVaiV^^_ aQX^_V5 `aYhݷ] `a_TaQ]]Ybcl bcQa_Zݷ XQ[SQb[Yݷ d]Voc aQR_cQcm
b \]U5 ^_ ]_Tdc Y _Rf_UYcmbp RVX ^VT_5 ^Q`aY]Va5 aQUY SlYTaliQ S neeV[cYS6
^_bcY5 c_TUQ [Q[5 ^V `_R_obm nc_T_ b\_SQ5 WVacSl caVcmVT_ YXUQ^Yp `_`a_bcd ^V
]lb\pc BY44 S _calSV _c \]U Y5 [ SV\YhQZiV]d b_WQ\V^Yo5 hQbc_ b_SVaiV^^_
^V XQUd]lSQocbp5 hc_ WV `a_Ybf_UYc S^dcaY [_^cVZ^Va^lf [\Qbb_S7 2_\VV c_T_5
]^_TYV ^V d]Voc `_\mX_SQcmbp ]VfQ^YX]_] iQR\_^_S5 `_b[_\m[d \]U SlXlSQVc
_jdjV^YV 1_iYR_h^_V125 hc_ SbV iQR\_^l UQS^_ ^Q`YbQ^l7

CV[bc nc_Z hQbcY aQ^VV YXUQSQ\bp _cUV\m^_Z [^YW[_Z ‑ S ;99A T_Ud Sli\_
Vݷ `VaS_V YXUQ^YV5 S ;9:: Y ;9:; TT7 _^Q `VaVYXUQSQ\QbmD hVcSݷac_V YXUQ^YV
Sli\_ c_\m[_ S ;9:A T_Ud ‑ [_TUQ bcQ\_ pb^_5 hc_ b hVcSݷacl] c_]_] ^QiVT_
3SVUV^Ypݷ S `a_eVbbYoݷ UV\_ XQcpTYSQVcbp7 8Q iVbcm \Vc5 `a_iVUiYf ]VWUd
caVcmY] Y hVcSݷacl] YXUQ^YV] [^YW[Y `_ BY445 ]Ya ^Vb[_\m[_ YX]V^Y\bpC
Tad``Q ]VWUd^Qa_U^lf cVaa_aYbc_S5 `_ ^VU_aQXd]V^Yo ^QXlSQojYfbp [_]Y6
cVc_] `_ bcQ^UQacYXQgYY BY445 aQXSVa^d\Q SVbm]Q Rda^do Y neeV[cYS^do
UVpcV\m^_bcm `_ _[_^hQcV\m^_]d d^Yhc_WV^Yo nc_T_ pXl[Q7 3liVUiYV `_b\V6
U_SQcV\m^_ ݷbcQ^UQaclݷ L44::5 L44:= Y5 ^Q[_^Vg5 L44:@ ^V `VaVbcQSQ\Y
dUYS\pcm `dR\Y[dC [QWUlZ aQX [QXQ\_bm5 hc_ R_\VV ]aQh^_T_ Y RVXd]^_T_ YX6
SaQjV^Yp `aYUd]Qcm dWV ^V\mXp5 Y [QWUlZ aQX Slf_U _hVaVU^_T_ ݷbcQ^UQacQݷ
^QT\pU^_ UV]_^bcaYa_SQ\5 hc_ Sbݷ S_X]_W^_D `_pSYSiYZbp ^VUQS^_ L44;9 [Q[
RdUc_ b`VgYQ\m^_ XQUd]Q^ [Q[ ^QT\pU^_V `_UcSVaWUV^YV5 hc_ `aVUV\Q nc_]d
`a_gVbbd ^Vc5 aQXSV hc_ BY44 Sb6ݷcQ[Y _[_hdaYcbp7 6b\Y `_U [_]pXlݷ BY44ݷ
`_^Y]Qcm L44:@ Y\Y cV] `QhV L44;95 c_ _ `aY]V^V^YY cQ[_T_ Y^bcad]V^cQ
^Q `aQ[cY[V ^V ]_WVc Rlcm ^Y[Q[_Z aVhY5 c7 V7 b pXl[_] BY44 b\VUdVc `_`a_6
jQcmbp5 dbca_Ycm c_aWVbcSV^^lV `_f_a_^l Y `_Yb[Qcm Q\mcVa^QcYSdD S`a_hV]5
c_ WV bQ]_V ]_W^_ b[QXQcm `a_ SbV VT_ 5ݷbcQ^UQaclݷ ^QhY^Qp b bQ]_T_ `VaS_6
T_5 `aY^pc_T_ S :BBA T_Ud ‑ bca_T_ T_S_ap5 pXl[ BY44 [Q[ d^Y[Q\m^_V pS\V^YV
Rl\ d^Yhc_WV^ Y]V^^_ c_TUQ7

@a_R\V]Q5 [ b_WQ\V^Yo5 S c_]5 hc_ Q\mcVa^QcYSl `_pS\pcmbp ^V b`ViQc7
>V\mXp b[QXQcm5 hc_ S ]YaV S__RjV ^V b_XUQocbp ^_SlV pXl[Y `a_TaQ]]Ya_SQ6
^Yp5 ^_ `_ [Q[Y]6c_ ^VSVU_]l] `aYhY^Q] ^Y _UY^ YX ncYf ^_Slf pXl[_S `a_bc_
S bY\d bS_VT_ Ybf_U^_T_ UYXQZ^Q ^V ]_WVc `aVcV^U_SQcm ^Q a_\m XQ]V^YcV\p
BY44 Y cV] R_\VV hYbc_T_ BY7 @aY nc_] aSV^YV5 b [Q[Y] ݷbcQ^UQacYXQc_alݷ
`_b\VU_SQcV\m^_ dRYSQoc Y]V^^_ ncY USQ pXl[Q `a_TaQ]]Ya_SQ^Yp5 XQbcQS\p6
Vc `_U_XaVSQcm5 hc_ S R]6Y^UdbcaYY XUaQSlZ b]lb\ [Q[ pS\V^YV _[_^hQcV\m^_
d]Va7

@aY]VhQcV\m^_ XUVbm5 `_WQ\dZ5 S_c hc_7 1Sc_ad ncYf bca_[ `aVUbcQS\pVcbp
_hVSYU^l]5 hc_ pXl[ BY 1hYbclZ BY2 b]_T bcQcm cV]5 hV] _^ bcQ\5 Y XQ^pcm
bS_o ^l^Vi^oo ^Yid R\QT_UQap USd] _hVSYU^l] bS_ZbcSQ]C S_6`VaSlf5 pb^_Z
Y Wݷbc[_Z TaQ^YgV ]VWUd bQ]Y] pXl[_] Y VT_ RYR\Y_cV[_Z5 b[_\m Rl bcQ^UQac6ݷ
^_Zݷ _^Q ^Y Rl\Q5 Y5 S_6Sc_alf5 U_bcYWY]_bcY J5B? BE>D9=55 c7 V7 S_X]_W^_bcY
Yb`_\mX_SQ^Yp b_XUQ^^lf [_]`Y\pc_a_] _RkV[c^lf ]_Ud\VZ RVX `_UUVaW[Y b_
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bc_a_^l `_bcQS\pV]lf b [_]`Y\pc_a_] RYR\Y_cV[7 3 _cbdcbcSYV \oR_T_ YX ncYf
bS_ZbcS pXl[ `a_TaQ]]Ya_SQ^Yp _[QXlSQVcbp ^V`aY]V^Y] U\p `a_TaQ]]Ya_SQ6
^Yp ^Q [_\_Tݷ WV\VXV5ݷ c7 V7 U\p pUVa _`VaQgY_^^lf bYbcV] Y U\p `a_iYS_[
]Y[a_[_^ca_\\Va_S5 Y5 [Q[ b\VUbcSYV5 ^V ]_WVc `aVcV^U_SQcm ^Q d^YSVabQ\m6
^_bcm7 CV] dUYSYcV\m^VV5 b[_\m d`_a^_ b_XUQcV\Y ݷbcQ^UQac_Sݷ d^Yhc_WQoc
_RQ ncYf bS_ZbcSQ5 `aYhݷ] [Q[ S BY445 cQ[ Y S hYbc_] BY7
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_R^QadWYcm5 ^Q`aY]Va5 cQ[_T_ ]_^bcaQ5 [Q[ `a_V[c ZDD ^_5 `_WQ\dZ5 Y^cVaVb^VV
SlT\pUYc RYR\Y_cV[Q OU]T5 S cV[bcV [_c_a_Z `aY^gY`YQ\m^_ ^V `aY]V^pocbp
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SQVcbp ^V bQ] `_ bVRV5 Q U\p [_^[aVc^_T_ _RkV[cQ5 Y [Q[ aQX YX nc_T_
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[Q[do6\YR_ ed^[gYo 1_Rlh^do Y\Y ]Vc_U UadT_T_ _RkV[cQ25 QaTd]V^6
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[_c_a_T_ ^Qb SlXSQ\Y7

:97<7<7 8QjYcQ7 @_^pcYV [_^bcad[c_aQ
Hc_Rl bcQcm `_\^_gV^^l] _RkV[c_]5 ^QiVZ bcad[cdaV ^V fSQcQVc

bS_ZbcSQ XQ[alc_bcY7 3 bQ]_] UV\V5 `_\p B5 Y 9= U_bcd`^l YX \oR_T_
]VbcQ S `a_TaQ]]V5 TUV U_bcd`^Q bQ]Q bcad[cdaQ CDBh3?=@<5H7 5\p
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ݷ :97<7 =Vc_Ul5 _RkV[cl Y XQjYcQ BB

hQbcp] bcad[cdal 1[Q[ `_\p]5 cQ[ Y ed^[gYp]6]Vc_UQ]2 YX \oRlf
]Vbc `a_TaQ]]l5 [a_]V cV\ ed^[gYZ6]Vc_U_S7

5\p `_UUVaWQ^Yp nc_T_ ]VfQ^YX]Q S pXl[ SSVUV^l [\ohVSlV b\_SQ
@E2<93 Y @B9F1D55 [_c_al]Y S _`YbQ^YY bcad[cdal ]_Tdc Rlcm `_]VhV6
^l `_\p Y ]Vc_Ul5 U_bcd`^lV YXS^V bcad[cdal 1@E2<93C2 Y5 ^Q_R_a_c5
U_bcd`^lV c_\m[_ YX cV\ ed^[gYZ6]Vc_U_S 1@B9F1D5C2;7 @_`lcQV]bp
`VaV`YbQcm ^Qid bcad[cdad b Yb`_\mX_SQ^YV] ncYf [\ohVSlf b\_SC

CDBE3D CDBh3?=@<5H K
@B9F1D5C

4?E2<5 B55 9=D
@E2<93C

4?E2<5 =?4E<?12 K B5DEB> CABD1B53B5 4 9=39=2D M
MD
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[_]`Y\pc_al _Rlh^_ SlUQoc `aVUd`aVWUV^YV `aY `_`lc[V [_]`Y\p6
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hV^YV7 ?hVSYU^_5 Rl\_ Rl \dhiV `a_YXSVbcY Y^YgYQ\YXQgYo _RkV[cQ
^V`_baVUbcSV^^_ S ]_]V^c VT_ b_XUQ^Yp7 2_\VV c_T_5 Rl\_ Rl \_TYh^_
XQ`aVcYcm b_XUQ^YV _RkV[cQ S _Rf_U Y^YgYQ\YXQgYY7
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_c^_bYcV\m^_ UVZbcSYZ5 ^V_Rf_UY]lf 1S c_] hYb\V Y S Rd[SQ\m^_]
b]lb\V ‑ c_ Vbcm cQ[Yf5 [_c_alV ^V\mXp _R_ZcY2 `aY Y^YgYQ\YXQgYY
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c_a _RkV[cQ 7 ;_^bcad[c_a ‑ nc_ ed^[gYp6]Vc_U b`VgYQ\m^_T_ SY6
UQ5 [_c_aQp ]_WVc5 [Q[ Y _Rlh^Qp ed^[gYp5 Y]Vcm `QaQ]Vcal Y\Y ^V
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cY`Q b_XUQݷcbp b `_]_jmo [_^bcad[c_aQ7 3_ ]^_TYf b\dhQpf [_]`Y\pc_a bhY6
cQVc [_^bcad[c_a bdjVbcSdojY] 25ݷ_^VpS^ݷ1 ^Vb]_cap ^Q c_5 hc_ S `a_TaQ]]V
[_^bcad[c_a ^V _`YbQ^7

;_U SlhYb\V^Yp ]_Ud\p cV`Vam ]_W^_ `VaV`YbQcm S_c cQ[C

CDBh3?=@<5H J1;7@5 <7A2D
4?E2<5 =?4D
=?4 F J7=?4E<?12D

2_\VV c_T_5 U\p cQ[_Z _`VaQgYY ^Q] ^V _RpXQcV\m^_ _`YblSQcm `VaV]V^^do5
Y]Vojdo Y]p7 =l ]_T\Y Rl ^Q`YbQcm Y cQ[C

4?E2<5 =?4 F CDBh3?=@<5H1;7@5 <7A27=?4E<?12D

8UVbm ]l b_XUQ\Y Q^_^Y]^do `VaV]V^^do cY`Q CDBh3?=@<5H Y U\p nc_Z `V6
aV]V^^_Z SlXSQ\Y ]Vc_U =?4E<?7 1^_^Y]^l] `VaV]V^^l] ]l `_XWV `_bSpcY]
_cUV\m^lZ `QaQTaQe7

BUV\QV] SQW^_V XQ]VhQ^YV7 @_b\V SSVUV^Yp [_^bcad[c_aQ5 Y]V6
ojVT_ `QaQ]Vcal5 [_]`Y\pc_a _c[QWVcbp b_XUQSQcm _RkV[c cY`Q
CDBh3?=@<5H RVX d[QXQ^Yp caVRdV]lf [_^bcad[c_a_] USdf X^QhV^YZ5
c_ Vbcm `aVUlUdjQp SVabYp [_UQ5 b_UVaWQSiQp _`YbQ^YV

CDBh3?=@<5H JD

[_]`Y\Ya_SQcmbp R_\miV ^V RdUVc7 6b\Y nc_ b_XUQݷc ^VdU_RbcSQ5 ]_W^_
XQbcQSYcm [_]`Y\pc_a b^_SQ bhYcQcm cQ[YV _RkpS\V^Yp [_aaV[c^l]YD
_ c_]5 [Q[ nc_ UV\QVcbp5 ]l dX^QV] YX 7>7=97:ݷ

BY^cQ[bYb b_XUQ^Yp `VaV]V^^_Z `_ XQUQ^^_]d `QaQ]Vcad U_`dbcY]
S BY44 Y U\p `VaV]V^^lf Sbca_V^^lf cY`_S7 CQ[5 _`YbQ^YV

9>D F1@2D

_X^QhQVc QRb_\oc^_ c_ WV bQ]_V5 hc_ Y `aYSlh^_V `_ pXl[d BY _`YbQ6
^YV `VaV]V^^_Z b Y^YgYQ\YXQc_a_]

9>D F F @D

>Q`_]^Y] ^Q Sbp[YZ b\dhQZ5 hc_ Y^YgYQ\YXQgYp ‑ nc_ b_SbV] ^V
c_ WV bQ]_V5 hc_ `aYbSQYSQ^YV=7 3 hYbc_] BY Y^YgYQ\YXQgYp Y `aY6
bSQYSQ^YV _R_X^QhQocbp _U^Y] Y cV] WV bY]S_\_] ‑ X^Q[_] aQSV^6
bcSQ5 ^_ aQX^YgQ ]VWUd ^Y]Y bcQ^_SYcbp _hVSYU^_Z5 Vb\Y Sb`_]^Ycm5
hc_ ]l ]_WV]5 ^Q`aY]Va5 XQUQcm ^QhQ\m^_V X^QhV^YV U\p ]QbbYSQ5 c_6

=B]7 aQbbdWUV^YV ^Q bca7 ;>7
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TUQ [Q[ `aYbSQYSQcm ]QbbYSl ^V\mXp7 ;a_]V c_T_5 bc_Yc XQ]VcYcm5 hc_
U\p T\_RQ\m^lf `VaV]V^^lf Y^YgYQ\YXQgYp ^V caVRdVc ^Y[Q[Yf UVZ6
bcSYZ5 Sl`_\^pV]lf `a_gVbb_a_]5 SVUm `aY bcQacV `a_TaQ]]l S `Q]pcm
XQTadWQVcbp _RaQX5 dWV b_UVaWQjYZ ^dW^lV X^QhV^YpD `aYbSQYSQ^YV
WV5 _hVSYU^_5 SbVTUQ `aVUbcQS\pVc b_R_Z Y]V^^_ UVZbcSYV7

3 BY44 aQX^YgQ ]VWUd Y^YgYQ\YXQgYVZ Y `aYbSQYSQ^YV] Vjݷ R_6
\VV bdjVbcSV^^Q5 Y ]l S nc_] ^V_U^_[aQc^_ dRVUY]bp7 3 hQbc^_bcY5
SQW^_ `_^Y]Qcm5 hc_ [_^bcad[c_al Yb`_\mXdocbp `aY Y^YgYQ\YXQgYY
Y ^V Y]Voc ^Y[Q[_T_ _c^_iV^Yp [ `aYbSQYSQ^Yo7 ;Q[ ]l dX^QV] YX
UQ\m^VZiVT_ YX\_WV^Yp5 BY44 `_XS_\pVc SXpcm `_U [_^ca_\m ^V c_\m6
[_ Y^YgYQ\YXQgYo _RkV[cQ5 ^_ Y `aYbSQYSQ^YV V]d X^QhV^YZ5 ^_ U\p
nc_T_ `aVUdb]_caV^l _cUV\m^lV baVUbcSQ5 [_^bcad[c_al cdc ^Y `aY
h7[ݷ

3_XSaQjQpbm [ _RbdWUV^Yo XQjYcl5 _c]VcY] Vjݷ _UY^ ^V]Q\_SQW6
^lZ ]_]V^c7 6UY^YgVZ XQjYcl S BY44 pS\pVcbp ^V _RkV[c5 Q
cY` 1S UQ^^_] b\dhQV bcad[cdaQ2 gV\Y[_]7 Nc_ _X^QhQVc5 hc_ YX
cV\ ]Vc_U_S ]l ]_WV] _RaQjQcmbp [ XQ[alcl] `_\p] ^V c_\m[_ bS_6ݷ
VT_ݷ _RkV[cQ 1c_T_5 U\p [_c_a_T_ SlXSQ^ ]Vc_U25 ^_ Y S__RjV \oR_T_
_RkV[cQ c_T_ WV cY`Q7

:97<7=7 8QhV] ^dW^Q XQjYcQ
B]lb\ ]VfQ^YX]Q XQjYcl hQbc_ _[QXlSQVcbp ^V`_^pcV^ `a_TaQ]6

]YbcQ]5 ^QhY^QojY] _bSQYSQcm _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]6
]Ya_SQ^YV7 @_`a_RdV] `_pb^Ycm VT_5 _b^_SlSQpbm ^Q ^QiV] `aY]VaV7

@aVUbcQSY] bVRV5 hc_ ^QiQ bcad[cdaQ CDBh3?=@<5H Yb`_\mXdVcbp S
R_\mi_Z `a_TaQ]]V5 Q[cYS^_ aQR_cQojVZ b [_]`\V[b^l]Y hYb\Q]Y7
=_WVc b\dhYcmbp cQ[5 hc_ S `a_TaQ]]V RdUVc _hV^m hQbc_ caVR_SQcmbp
SlhYb\V^YV ]_Ud\VZ [_]`\V[b^lf hYbV\7 2_\VV c_T_5 ]_WVc _[QXQcmbp
Y cQ[5 hc_ Y]V^^_ ]_Ud\m [_]`\V[b^_T_ hYb\Q caVRdVcbp ^Q] UQWV hQ6
jV5 hV] VT_ UVZbcSYcV\m^Qp Y ]^Y]Qp hQbcY7 3 cQ[_Z bYcdQgYY ^QiQ
`a_TaQ]]Q RdUVc `a_S_UYcm X^QhYcV\m^do hQbcm SaV]V^Y bS_VT_ Sl6
`_\^V^Yp S SlhYb\V^Ypf ]_Ud\VZ7 ?R^QadWYS nc_5 ]l ]_WV] `aYZcY
[ SlS_Ud5 hc_ S UQ^^_Z [_^[aVc^_Z XQUQhV dU_R^VV faQ^Ycm [_]`\V[b6
^lV hYb\Q S `_\pa^lf [__aUY^QcQf5 Q ^V S UV[Qac_Slf5 c_ Vbcm S SYUV
]_Ud\p Y QaTd]V^cQ5 Q ^V S SYUV UVZbcSYcV\m^_Z Y ]^Y]_Z hQbcVZ7

6b\Y ]l ^V `aY]V^p\Y XQjYcd5 c_5 b[_aVV SbVT_5 SbV ]_Ud\Y ^QiVZ
`a_TaQ]]l5 S [_c_alf Yb`_\mXdocbp [_]`\V[b^lV hYb\Q5 b_UVaWQc _R6
aQjV^Yp [ `_\p] B5 Y 9=7 6b\Y S cQ[_Z `a_TaQ]]V YX]V^Ycm b`_b_R
faQ^V^Yp [_]`\V[b^_T_ hYb\Q5 dRaQS `_\p B5 Y 9= Y SSVUp S]Vbc_ ^Yf5
b[QWV]5 `_\p =?4 Y 1B7 U\p faQ^V^Yp ]_Ud\p Y QaTd]V^cQ 1c7 V7 `_\pa6
^lf [__aUY^Qc25 c_ SbV hQbcY `a_TaQ]]l5 Yb`_\mX_SQSiYV ^Qid bcad[6
cdad5 `VaVbcQ^dc [_]`Y\Ya_SQcmbp Y ^Q] `aYUݷcbp Yf Yb`aQS\pcm7 6b\Y
`a_TaQ]]Q U_bcQc_h^_ R_\miQp 1Q b_SaV]V^^lV `a_TaQ]]^lV `a_V[cl
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hQbc_ b_bc_pc YX ]^_TYf b_cV^ Y UQWV clbph ]_Ud\VZ25 cQ[_V aVUQ[6
cYa_SQ^YV ]_WVc `_caVR_SQcm bdjVbcSV^^lf cadU_XQcaQc5 `aYSVUݷc [
S^VbV^Yo S `a_TaQ]]d ^_Slf _iYR_[ Y c7 `75 cQ[ hc_5 S`_\^V S_X]_W^_5
^Q] `aYUݷcbp _c[QXQcmbp _c YX]V^V^YZ5 ^Vb]_cap ^Q Sbo Yf `_\VX^_bcm7

5_`dbcY] cV`Vam5 hc_ ]l Yb`_\mX_SQ\Y XQjYcd Y bUV\Q\Y SbV `_6
\p ^VU_bcd`^l]Y _c[dUQ Rl c_ ^Y Rl\_5 [a_]V ]Vc_U_S ^QiVZ bcad[6
cdal7 ;_^Vh^_5 `aY Yb`_\mX_SQ^YY [_]`\V[b^lf hYbV\ hQbc_ RlSQVc
^dW^_ dX^Qcm _cUV\m^_ UVZbcSYcV\m^do Y ]^Y]do hQbcY hYb\Q5 ^_ U\p
nc_T_ ]_W^_ SSVbcY b`VgYQ\m^lV ]Vc_UlD U\p `_\^_cl [QacY^l SSV6
Uݷ] XQ_U^_ ed^[gYo SlhYb\V^Yp QaTd]V^cQ5 [_c_aQp RdUVc Yb`_\mX_6
SQcm bcQ^UQac^do ed^[gYo 1D1>; U\p _`aVUV\V^Yp b__cSVcbcSdojVT_
Qa[cQ^TV^bQC

CDBE3D CDBh3?=@<5H K
@B9F1D5C

4?E2<5 B55 9=D
@E2<93C

CDBh3?=@<5H14?E2<5 1hB55 4?E2<5 1h9=2
K B5 F 1hB5D 9= F 1h9=D M

4?E2<5 75DhB512 K B5DEB> B5D M
4?E2<5 75Dh9=12 K B5DEB> 9=D M
4?E2<5 =?4E<?12 K B5DEB> CABD1B53B5 4 9=39=2D M
4?E2<5 1B7E=5>D12 K B5DEB> 1D1>;19=5 B52D M

MD

; `_\p] B5 Y 9= cV`Vam ^V ]_Tdc _RaQjQcmbp ^Y[Q[YV hQbcY `a_TaQ]]l5
[a_]V ]Vc_U_S bcad[cdal5 cQ[ hc_ `aY `VaVf_UV _c faQ^V^Yp UVZbcSY6
cV\m^_Z Y ]^Y]_Z hQbcY [ faQ^V^Yo `_\pa^lf [__aUY^Qc `aYUݷcbp `V6
aV`YblSQcm c_\m[_ ^QiY b_RbcSV^^lV ]Vc_Ul5 Q SVbm _bcQ\m^_Z cV[bc
`a_TaQ]]l5 YX b[_\m[Yf Rl ]_Ud\VZ _^ ^Y b_bc_p\ Y hc_ Rl ^Y UV\Q\
b [_]`\V[b^l]Y hYb\Q]Y5 b_faQ^Ycbp RVX YX]V^V^YZ Y RdUVc aQR_cQcm
[Q[ aQ^miV7 ;_^Vh^_5 ]Vc_Ul 75DhB5 Y 75Dh9= cV`Vam bcQ^dc T_aQXU_
b\_W^VV5 hV] Rl\Y5 XQc_ d`a_bcpcbp ]Vc_Ul =?4E<? Y 1B7E=5>DC

CDBE3D CDBh3?=@<5H K
@B9F1D5C

4?E2<5 =?45 1B7D
@E2<93C

CDBh3?=@<5H14?E2<5 B55 4?E2<5 9=2 K
=?4 F CABD1B53B5 4 9=39=2D
1B7 F 1D1>;19=5 B52D

M
4?E2<5 75DhB512 K B5DEB> =?4 3 3?C11B72D M
4?E2<5 75Dh9=12 K B5DEB> =?4 3 C9>11B72D M
4?E2<5 =?4E<?12 K B5DEB> =?4D M
4?E2<5 1B7E=5>D12 K B5DEB> 1B7D M

MD
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3 cQ[_Z bYcdQgYY ]l UQWV ]_WV] `_UUVaWYSQcm USV aVQ\YXQgYY bcad[6
cdal CDBh3?=@<5H5 ]VWUd [_c_al]Y SlR_a _bdjVbcS\pVcbp UYaV[cY6
SQ]Y db\_S^_Z [_]`Y\pgYY7 =_W^_ RdUVc5 ^V ]V^pp cV[bcQ `a_TaQ]6
]l5 _c[_]`Y\Ya_SQcm Vݷ b Yb`_\mX_SQ^YV] _U^_Z aVQ\YXQgYY5 YX]VaYcm
Rlbca_UVZbcSYV5 _c[_]`Y\Ya_SQcm `a_TaQ]]d b Yb`_\mX_SQ^YV] UadT_Z
aVQ\YXQgYY5 b^_SQ YX]VaYcm Rlbca_UVZbcSYV5 baQS^Ycm aVXd\mcQcl YX6
]VaV^YZ Y `aY^pcm aViV^YV5 [Q[do aVQ\YXQgYo XQUVZbcS_SQcm7 6b\Y
Yb`_\mXdV]lV S `a_TaQ]]V Q\T_aYc]l YX]V^pcbp Y ^Q] b^_SQ bcQ^Vc
SlT_U^_ faQ^Ycm [_]`\V[b^lV hYb\Q S UV[Qac_Slf [__aUY^QcQf5 c_ U\p
S_XSaQcQ [ bcQa_Z ]_UV\Y S__RjV ^V `aYUݷcbp ^YhVT_ aVUQ[cYa_SQcm7

2_\VV c_T_5 ]l ]_WV] S ^V[YZ ]_]V^c aViYcm5 hc_ Y cV5 Y UadTYV
SlhYb\V^Yp `a_YXS_UYcm U_S_\m^_ ^Q[\QU^_5 Q `Q]pcY ^Q] ^V WQ\[_5 Y
^QhQcm faQ^Ycm S _RkV[cV [Q[ UV[Qac_S_5 cQ[ Y `_\pa^_V `aVUbcQS\V^YV
hYb\QC

CDBE3D CDBh3?=@<5H K
@B9F1D5C

4?E2<5 B55 9=5 =?45 1B7D
@E2<93C

CDBh3?=@<5H14?E2<5 1hB55 4?E2<5 1h9=2 K
B5 F 1hB5D 9= F 1h9=D
=?4 F CABD1B53B5 4 9=39=2D
1B7 F 1D1>;19=5 B52D

M
4?E2<5 75DhB512 K B5DEB> B5D M
4?E2<5 75Dh9=12 K B5DEB> 9=D M
4?E2<5 =?4E<?12 K B5DEB> =?4D M
4?E2<5 1B7E=5>D12 K B5DEB> 1B7D M

MD

CV`Vam S ^QiV] _RkV[cV hVclaV `_\p5 `aYhݷ] [QWUdo YX USdf `Qa
]_W^_ SlhYb\Ycm5 `_\mXdpbm X^QhV^Yp]Y USdf UadTYf5 c_ Vbcm X^QhV6
^Yp ^QiYf `_\VZ ^V ]_Tdc Rlcm `a_YXS_\m^l]Y5 Q U_\W^l SbVTUQ ^Q6
f_UYcmbp S ^V[_c_a_] b__c^_iV^YYC S UQ^^_] b\dhQV `Qal 1B55 9=2 Y
1=?45 1B72 U_\W^l XQUQSQcm _U^_ Y c_ WV [_]`\V[b^_V hYb\_5 f_cp Y
aQX^l]Y b`_b_RQ]Y7 3 cQ[Yf b\dhQpf T_S_apc5 hc_ faQ^Y]Qp Y^e_a6
]QgYp YXRlc_h^Q D S nc_] ^Vc b_SVaiV^^_ ^YhVT_ bcaQi^_T_5 Vb\Y
c_\m[_ ]l ]_WV] _RVb`VhYcm gV\_bc^_bcm Y^e_a]QgYY5 c_ Vbcm TQ6
aQ^cYa_SQcm5 hc_ S ^QiVZ `a_TaQ]]V X^QhV^Yp aQbb]QcaYSQV]lf `_6
\VZ SbVTUQ RdUdc ^Qf_UYcmbp S XQeY[bYa_SQ^^_] U\p ^Yf b__c^_iV6
^YY7 5\p _Rlh^_Z 1_c[alc_Z2 bcad[cdal ^Q] Rl\_ Rl cpWV\_ nc_ TQ6
aQ^cYa_SQcm5 `_b[_\m[d S \oR_] ]VbcV `a_TaQ]]l ]_T Rl `_pSYcmbp
_`VaQc_a5 YX]V^pojYZ c_\m[_ ^V[_c_alV YX SXQY]_bSpXQ^^lf X^QhV6
^YZ Y ^V YX]V^pojYZ UadTYVD Vb\Y `a_TaQ]]Q Y]VVc bdjVbcSV^^lZ
_Rk5[ݷ Y S _b_RV^^_bcY Vb\Y ^QU ^VZ aQR_cQoc ^Vb[_\m[_ `a_TaQ]]Y6
bc_S5 db\VUYcm XQ `aQSY\m^_bcmo Yb`_\mX_SQ^Yp cQ[_Z bcad[cdal ]_6
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WVc _[QXQcmbp `a_R\V]QcYh^_7 ;_TUQ WV SbV `_\p XQ[alcl5 U_bcd` [
^Y] Y]Voc c_\m[_ ]Vc_Ul _`YblSQV]_Z bcad[cdal5 _Rlh^_ ^Qf_UpjY6
Vbp S aQ][Qf _U^_T_ ]_Ud\p7 ?Rkݷ] cQ[_T_ ]_Ud\p5 [Q[ `aQSY\_5 ^VSV6
\Y[ S baQS^V^YY b_ SbVZ `a_TaQ]]_Z5 ^d Q UadTYV `a_TaQ]]Ybcl \YR_
S_SbV ^V bcQ^dc aVUQ[cYa_SQcm ݷhdW_Zݷ ]_Ud\m5 \YR_5 Vb\Y cQ[Qp ^V_R6
f_UY]_bcm Sbݷ WV S_X^Y[^Vc5 U\p ^QhQ\Q aQXRVadcbp5 [Q[ nc_c ]_Ud\m
U_\WV^ ed^[gY_^Ya_SQcm7

?hV^m SQW^_ `_^pcm5 hc_ XQjYcQ S pXl[V BY44 `aVU^QX^Q6
hV^Q ^V U\p c_T_5 hc_Rl XQjYjQcm ^Qb _c SaQT_S5 ^_ Yb[\ohY6
cV\m^_ U\p XQjYcl ^Qb _c bQ]Yf bVRp5 _c b_RbcSV^^lf _iYR_[7
6b\Y XQUQcmbp gV\mo _R_ZcY ]VfQ^YX] XQjYcl5 nc_ ]_W^_ bUV\Qcm RVX
_b_Rlf `a_R\V] `dcݷ] `aV_RaQX_SQ^Yp cY`_S d[QXQcV\VZ Y\Y UadTY]Y
b`_b_RQ]Y7 8QjYcQ aQR_cQVc c_\m[_ S b\dhQV5 Vb\Y `a_TaQ]]Ybcl ^V
`aVU`aY^Y]Qoc gV\V^Q`aQS\V^^lf UVZbcSYZ `_ Vݷ _Rf_Ud7 >_ _Rlh^_
`a_TaQ]]Ybcl nc_T_ ^V UV\Qoc5 `_b[_\m[d `_^Y]Qoc `_\VX^_bcm ]V6
fQ^YX]Q XQjYcl Y SlT_Ul _c VT_ Yb`_\mX_SQ^Yp5 Q cQ[WV Y c_5 hc_
`_`lc[Y VT_ _R_ZcY5 b[_aVV SbVT_5 `aYSVUdc [ S^VbV^Yo S `a_TaQ]]d
_iYR_[7

:97<7>7 ;\Qbbl
@_b[_\m[d R_\miY^bcS_ S^dcaV^^Yf `_\VZ _RkV[c_S _Rlh^_ XQ[al6

cl5 U\p _`YbQ^Yp _RkV[c_S S BY44 Yb`_\mXdoc b`VgYQ\m^_ SSVU6^ݷ
^lZ U\p nc_Z gV\Y cY` b_bcQS^lf `VaV]V^^lf5 ^QXlSQV]lZ [\Qbb_] 7
;\Qbb ‑ nc_ cY` `VaV]V^^_Z5 ^Q`_]Y^QojYZ XQ`Ybm 1bcad[cdad25 ^_
_c\YhQojYZbp cV]5 hc_ [ `_\p] 1h\V^Q]2 [\QbbQ U_bcd` `_ d]_\hQ^Yo
Vbcm c_\m[_ YX ]Vc_U_S bQ]_T_ nc_T_ [\QbbQ7

@VaV`YiV] ^Qid aVQ\YXQgYo [_]`\V[b^_T_ hYb\Q S SYUV [\QbbQC

3<1CC L?=@<5H K
4?E2<5 B55 9=D

@E2<93C
L?=@<5H14?E2<5 1hB55 4?E2<5 1h9=2

K B5 F 1hB5D 9= F 1h9=D M
4?E2<5 P5D[512 K B5DEB> B5D M
4?E2<5 P5DR=12 K B5DEB> 9=D M
4?E2<5 V?4E<?12 K B5DEB> CABD1B53B5 4 9=39=2D M
4?E2<5 JB7E=5>D12 K B5DEB> 1D1>;19=5 B52D M

MD

3b5ݷ hc_ _`YbQ^_ S [\QbbV U_ b\_SQ @E2<93C5 [_]`Y\pc_a aQbb]QcaYSQVc
[Q[ UVcQ\Y aVQ\YXQgYY [\QbbQ Y XQ`aVjQVc U_bcd` [ ^Y] _c_SboUd5 [a_6
]V cV\ ed^[gYZ6h\V^_S UQ^^_T_ [\QbbQ7 B\_S_ @E2<93C ]V^pVc aVWY]
XQjYcl b XQ[alc_T_ ^Q _c[alclZ5 c7 V7 Sb5ݷ hc_ _`YbQ^_ `_b\V nc_T_ b\_6
SQ 1S UQ^^_] b\dhQV nc_ ed^[gYY6h\V^l L?=@<5H5 V?4E<? Y Ua72 RdUVc
U_bcd`^_ S_ Sbݷ] cV[bcV `a_TaQ]]l7
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3QW^_ `_]^Ycm5 hc_ ]_UV\m XQjYcl5 S[\ohQV]Qp `_ d]_\hQ6
^Yo ‑ nc_ VUY^bcSV^^_V _c\YhYV [\Qbb_S _c bcad[cda7 2_\m6
iV _^Y ^YhV] UadT _c UadTQ ^V _c\YhQocbp5 `_ [aQZ^VZ ]VaV5 b c_h[Y
XaV^Yp [_]`Y\pc_aQ7 CV] ^V ]V^VV _Rlh^_ `a_TaQ]]Ybcl Yb`_\mXd6
oc [\ohVS_V b\_S_ CDBE3D U\p `_bca_V^Yp _Rlh^lf _c[alclf bcad[6
cda UQ^^lf ‑ cQ[Yf WV5 [Q[YV `aY]V^pocbp S hYbc_] BYD Vb\Y WV
XQUVZbcSdVcbp hc_6c_ YX c_T_5 hV] BY44 _c\YhQVcbp _c BY ‑ _RkV[c S
b]lb\V _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp Y\Y ^V[YZ QR6
bcaQ[c^lZ cY` UQ^^lf5 _c^_bpjYZbp [ `QaQUYT]V 1C5 ‑ c_ `aY]V^poc
[\Qbbl5 hc_Rl `_[QXQcm hYcQcV\o `a_TaQ]]l5 hc�_ Y]VVcbp S SYUd7

:97<7?7 5Vbcad[c_al
>QapUd b [_^bcad[c_aQ]Y5 [_^ca_\YadojY]Y `a_gVbb b_XUQ^Yp

1Y^YgYQ\YXQgYY2 _RkV[c_S5 S pXl[V BY44 `aVUdb]_caV^l cQ[WV UV6
bcad[c_al5 `aVU^QX^QhV^^lV U\p [_^ca_\p ^QU `a_gVbb_] d^Yhc_WV6
^Yp _RkV[cQ7

@aVUbcQSY] bVRV5 hc_ _RkV[c S f_UV bS_VZ UVpcV\m^_bcY XQfSQcl6
SQVc ^V[YZ aVbdab ‑ ^Q`aY]Va5 _c[alSQVc eQZ\5 SlUV\pVc UY^Q]YhV6
b[do `Q]pcm Y c7 `75 `aYhݷ] _R nc_] YXSVbc^_ c_\m[_ bQ]_]d _RkV[cd5
c7 V7 ^Q XQfSQhV^^lZ aVbdab bbl\Qocbp c_\m[_ XQ[alclV `_\p _RkV[cQ
1S `aY]VaV b eQZ\_] nc_ ]_WVc _X^QhQcm5 hc_ UVb[aY`c_a _c[alc_T_
eQZ\Q faQ^Ycbp S XQ[alc_] `_\V _RkV[cQ27 8Q]VcY] cV`Vam5 hc_ _RkV[c
]_WVc S \oR_Z ]_]V^c 1^V_WYUQ^^_ U\p bVRp2 `aV[aQcYcm bdjVbcS_6
SQ^YV7 CQ[5 Vb\Y _RkV[c ‑ _Rlh^Qp \_[Q\m^Qp `VaV]V^^Qp S ed^[gYY5
c_ _^Q YbhVX^Vc `aY S_XSaQcV d`aQS\V^Yp YX nc_Z ed^[gYYD Vb\Y b_6
XUQcm _RkV[c S UY^Q]YhVb[_Z `Q]pcY5 c_ _^ `VaVbcQ^Vc bdjVbcS_SQcm
`aY _bS_R_WUV^YY nc_Z `Q]pcYD UQWV Vb\Y _RkV[c bUV\Qcm T\_RQ\m^_Z
`VaV]V^^_Z5 c_ XQSVaiV^YV `a_TaQ]]l c_WV ^Y[c_ ^V _c]V^p\5 `aY
nc_] YXaVU[Q SbcaVhQocbp Y cQ[YV aVbdabl5 [_c_alV ^V _bS_R_WUQocbp
QSc_]QcYhVb[Y5 UQWV [_TUQ XQSVaiQVcbp `a_TaQ]]Q5 XQfSQcYSiQp Yf7
>_ SVUm _ c_]5 hc_ ^Qi _RkV[c hc_6c_ cQ] XQfSQcY\5 ^Y[c_5 [a_]V ^VT_5
^V X^QVc1 ;Q[ b\VUbcSYV5 c_\m[_ bQ] _RkV[c ]_WVc _bS_R_UYcm Sb5ݷ hc_
_^ bVRV XQRaQ\5 cQ[ hc_ V]d WYX^V^^_ ^V_Rf_UY]Q S_X]_W^_bcm aY6`ݷ
SVbcY bS_Y UV\Q S `_apU_[ݷ `VaVU YbhVX^_SV^YV]5 [_TUQ Rl Y `_ [Q[Y]
Rl `aYhY^Q] nc_ YbhVX^_SV^YV ^Y b\dhY\_bm7

9]V^^_ U\p nc_T_ `aVU^QX^QhQocbp UVbcad[c_al7 5Vbcad[c_a ‑
nc_ ]Vc_U [\QbbQ5 SlX_S [_c_a_T_ QSc_]QcYhVb[Y SbcQS\pVcbp [_]`Y6
\pc_a_] S [_U S \oR_Z bYcdQgYY5 [_TUQ _RkV[c `aV[aQjQVc bdjVbcS_6
SQ^YV7 9]p ed^[gYp6UVbcad[c_aQ _RaQXdVcbp YX Y]V^Y _`YblSQV]_T_
cY`Q 1[\QbbQ Y\Y bcad[cdal2 U_RQS\V^YV] b`VaVUY X^Q[Q N 1cY\mUQ2D
^Q`aY]Va5 U\p [\QbbQ J UVbcad[c_a RdUVc ^QXlSQcmbp NJ7 B`Yb_[ `Q6
aQ]Vca_S ed^[gYY6UVbcad[c_aQ SbVTUQ `dbc5 c7 [7 S pXl[V _cbdcbcSdoc
baVUbcSQ `VaVUQhY `QaQ]Vca_S UVbcad[c_ad7 5Vbcad[c_a YTaQVc b`VgY6



ݷ :97=7 1RbcaQ[c^lV cY`l UQ^^lf S BY44 :9@

Q\m^do a_\m Y5 [Q[ Y [_^bcad[c_a5 S pS^_] SYUV _Rlh^_ ^V SlXlSQ6
Vcbp>D cY` S_XSaQjQV]_T_ X^QhV^Yp U\p UVbcad[c_aQ ^V d[QXlSQVcbp ‑
UVbcad[c_a ^Y[_TUQ ^V S_XSaQjQVc ^Y[Q[Yf X^QhV^YZ7

@a_Y\\obcaYadV] `_^pcYV UVbcad[c_aQ ^Q `aY]VaV [\QbbQ O9<55
Y^[Q`bd\YadojVT_ UVb[aY`c_a eQZ\Q?C

3<1CC O9<5 K
9>D 64D 88 5Vb[aY`c_a7 6: _X^QhQVc5 hc_ eQZ\ ^V _c[alc

@E2<93C
O9<512 K 64 F 6:D M

88 >Q ]_]V^c b_XUQ^Yp _RkV[cQ ]l Vjݷ ^YhVT_ ^V _c[al\Y

2??< X@5>[X13?>CD 381B 3>1=52 K
64 F ?@5>1>1=55 Xh[MXWUb2D
B5DEB> 164 1F 6:2D

M 88 ]Vc_U `lcQVcbp _c[alcm eQZ\ ^Q hcV^YV5
88 S_XSaQjQVc DBE5 S b\dhQV db`VfQ5
88 61<C5 S b\dhQV ^VdUQhY

88 777 ]Vc_Ul aQR_cl b eQZ\_] 777

NO9<512 K 961641F6:2 3<?C51642D M
88 5Vbcad[c_a XQ[alSQVc eQZ\5 Vb\Y _^ _c[alc

MD

5Vbcad[c_a RdUVc SlXSQ^ S \oR_Z bYcdQgYY5 [_TUQ _RkV[c cY`Q O9<5
`aV[aQjQVc bdjVbcS_SQ^YV7 >Q`aY]Va5 Vb\Y _RkV[c Rl\ _`YbQ^ [Q[
\_[Q\m^lZ S ed^[gYY5 c_ `aY S_XSaQcV YX ed^[gYY 1S c_] hYb\V Y
U_ba_h^_] SlX_SV _`VaQc_aQ B5DEB>2 U\p nc_T_ _RkV[cQ _caQR_cQVc UV6
bcad[c_a7 3__RjV `aY b_XUQ^YY _RkV[cQ a_S^_ _UY^ aQX _caQRQ6
clSQVc [_^bcad[c_a5 `aY d^Yhc_WV^YY _RkV[cQ a_S^_ _UY^ aQX
_caQRQclSQVc UVbcad[c_a7 8Q Sl`_\^V^YV] nc_T_ `aQSY\Q b\VUYc
[_]`Y\pc_a7

:97=7 1RbcaQ[c^lV cY`l UQ^^lf S BY44
8QjYcQ S]VbcV b [_^bcad[c_aQ]Y Y UVbcad[c_aQ]Y5 [_c_alV ]l

aQbb]_caV\Y S `aVUlUdjVZ T\QSV5 Yb`_\mXdVcbp [Q[ U\p b_XUQ^Yp
_RkV[c_S S cVa]Y^Qf _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp5

>3 b^_b[V < ^Q bca7 :99 ]l d`_]Y^Q\Y5 hc_ BY44 `_XS_\pVc SlXSQcm [_^bcad[c_a
pS^_5 ^_ UV\Qcm nc_T_ ^V ^QU_7 C_ WV bQ]_V _c^_bYcbp Y [ UVbcad[c_aQ]7

?8UVbm5 [Q[ Y S `aVUlUdjYf hQbcpf [^YTY5 ]l b^QRWQV] `aY]Val `a_TaQ]]6
^_T_ cV[bcQ [_]]V^cQaYp]Y ^Q adbb[_] pXl[V7 3 dhVR^_] `_b_RYY ]l ]_WV] bVRV
`_XS_\Ycm cQ[do S_\m^_bcm5 ^_ `_]^YcV5 hc_ S cV[bcQf aVQ\m^lf `a_TaQ]] U_6
`dbcY] c_\m[_ _UY^ pXl[ ‑ Q^T\YZb[YZ5 Q adbb[YV Rd[Sl5 [Q[ Y S__RjV \oRlV
bY]S_\l5 ^V Sf_UpjYV S ^QR_a J\LRR5 S `a_TaQ]]Qf SbcaVhQcmbp ^V U_\W^l5 Y [
[_]]V^cQaYp] nc_ c_WV _c^_bYcbp7
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cQ[ Y U\p bY^cVXQ QRbcaQ[c^lf cY`_S UQ^^lfD hc_ [QbQVcbp ]Vc_U_S
1ed^[gYZ6h\V^_S25 c_ U\p ??@ _^Y _RpXQcV\m^l5 c_TUQ [Q[ U\p QR6
bcaQ[c^lf cY`_S UQ^^lf nc_ \Yim _UY^ YX S_X]_W^lf b`_b_R_S _`Y6
bQ^Yp ^QR_aQ _`VaQgYZ ^QU SS_UY]l] cY`_]7

3 nc_Z T\QSV ]l aQbb]_caY] baVUbcSQ5 [_c_alV S__RjV ^V Y]Voc
^Y[Q[_T_ _c^_iV^Yp [ `QaQUYT]V _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]6
]Ya_SQ^Yp5 ^_ nc_ ^V UV\QVc Yf ]V^VV SQW^l]Y7 3_X]_W^_bcm SSVbcY
bS_Y SVabYY QaYe]VcYhVb[Yf _`VaQgYZ U\p `_\mX_SQcV\mb[Yf cY`_S
UQ^^lf5 [_^ca_\m _RkV[c_S XQ b_RbcSV^^l] b_XUQ^YV]5 [_`Ya_SQ^YV]5
`aYbSQYSQ^YV] Y \Y[SYUQgYVZ5 d^Y[Q\m^Qp [_^gV`gYp cY`Q6bbl\[Y5
`_XS_\pojQp Sl^VbcY S bYbcV]d cY`_S `_^pcYV \VS_U_`dbcY]_T_ Sl6
aQWV^Yp ‑ Sbݷ nc_ `aQ[cYhVb[Y b bQ]_T_ ^QhQ\Q bcQ\_ SYXYc^_Z [Qa6
c_h[_Z pXl[Q BY447

AQbb]QcaYSQp SbV ncY Y^bcad]V^cl VUY^l] [_]`\V[b_]5 ]l ]_WV]
XQ]VcYcm5 hc_ T\QS^lZ U_bcYT^dclZ aVXd\mcQc XUVbm ‑ nc_ S_X]_W6
^_bcm U\p `a_TaQ]]YbcQ SSVbcY b[_\m dT_U^_ b\_W^do QRbcaQ[gYo Y
aQR_cQcm b ^VZ cQ[ WV5 [Q[ ]l `aYSl[\Y aQR_cQcm b n\V]V^cQa^l]Y
Sbca_V^^l]Y cY`Q]Y5 `aY WV\Q^YY `_\^_bcmo YT^_aYadp UVcQ\Y aVQ6
\YXQgYY7 9]VojYVbp S BY44 baVUbcSQ b_XUQ^Yp QRbcaQ[c^lf cY`_S
UQ^^lf _R\QUQoc SlaQXYcV\m^_Z ]_jmo5 R\YX[_Z [ `aY^gY`YQ\m^_
S_X]_W^_]d ]Q[bY]d]d7

@aY `aQSY\m^_Z _aTQ^YXQgYY `a_TaQ]]l cadU_ݷ][_bcm Vݷ ^Q`YbQ6
^Yp ^Q BY44 ]_WVc _[QXQcmbp S aQXl ^YWV5 hV] b_XUQ^YV cQ[_Z WV
`a_TaQ]]l ^Q hYbc_] BY5 Y _b^_S^_Z SlYTali `_ cadU_XQcaQcQ] XUVbm
UQoc Y]V^^_ baVUbcSQ TV^VaQgYY QRbcaQ[c^lf cY`_S UQ^^lf5 aQbb]Qc6
aYSQV]lV ^YWV7

:97=7:7 @VaVTadX[Q Y]ݷ^ ed^[gYZD UV[_aYa_SQ^YV
5\p `_^Y]Q^Yp gV\_T_ apUQ S_X]_W^_bcVZ5 [_c_alV ]l RdUV] `_6

bcV`V^^_ SS_UYcm S b\VUdojYf `QaQTaQeQf5 ^dW^_ Y]Vcm `aVUbcQS\V6
^YV _ bS_ZbcSV pXl[Q BY445 ^QXlSQV]_] `VaVTadX[_Z Y]ݷ^ ed^[6
gYZ 7 BaQXd _T_S_aY]bp5 hc_ ncQ S_X]_W^_bcm ^V Y]VVc ^Y[Q[_T_ _c6
^_iV^Yp ^Y [ ??@5 ^Y [ 1C5 Y S__RjV [ [Q[Y] Rl c_ ^Y Rl\_ `Q6
aQUYT]Q]D nc_ bdTdR_ cVf^YhVb[_V aViV^YV5 `_XS_\YSiVV b^pcm ^V[_6
c_alV `a_R\V]l5 [_c_alf S__RjV6c_ ]_W^_ Rl\_ YX^QhQ\m^_ ^V U_6
`db[QcmD [Q[ ]l Sb[_aV dSYUY]5 `VaVTadX[Q ed^[gYZ bQ]Q `_a_WUQVc
U_bcQc_h^_ _jdcY]lV cVf^YhVb[YV `a_R\V]l7

@VaVTadX[Q Y]ݷ^ b_bc_Yc S c_]5 hc_ S aQ][Qf _U^_Z _R\QbcY SY6
UY]_bcY BY44 `_XS_\pVc SSVbcY ^Vb[_\m[_ aQX\Yh^lf ed^[gYZ5 Y]V6
ojYf _U^_ Y]p5 ^_ `aVU`_\QTQojYf aQX^_V [_\YhVbcS_ Y8Y\Y cY`l
`QaQ]Vca_S7 >Q`aY]Va5 RdUVc S`_\^V [_aaV[cV^ b\VUdojYZ [_UC

F?94 @B9>D19>D >2 K @B9>D61254e>25 >2D M
F?94 @B9>D13?>CD 381B 3C2 K @B9>D6125Ce>25 C2D M
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F?94 @B9>D12 K @B9>D612Q5<<? G?B<4e>22D M

@aY _RaQR_c[V SlX_SQ ed^[gYY [_]`Y\pc_a _`aVUV\pVc5 [Q[do ed^[6
gYo b cQ[Y] Y]V^V] b\VUdVc SlXSQcm5 Yb`_\mXdp [_\YhVbcS_ Y cY`l
eQ[cYhVb[Yf `QaQ]Vca_S7 >Q`aY]VaC

@B9>D1>92D 88 SlXlSQVcbp @B9>D19>D2
@B9>D12Q1F5 1 >935 41I22D 88 SlXlSQVcbp @B9>D13?>CD 381B32
@B9>D12D 88 SVabYp RVX `QaQ]Vca_S

3SVUV^YV `VaVTadWV^^lf ed^[gYZ ]_WVc `aYSVbcY [ b_SVaiV^^_
^V_WYUQ^^l] `_b\VUbcSYp]7 CQ[5 b\VUdojYZ [_U bQ] `_ bVRV [_aaV[6
cV^C

F?94 613?>CD 381B 3CDB2
K

@B9>D612]89C 9C 1 CDB9>7C 5Ce>25 CDB2D
M
F?94 616<?1D 62
K

@B9>D612]89C 9C 1 6<?1D9>7 @?9>D >E=25BC 56e>25 62D
M

;_]`Y\pc_a S`_\^V b`aQSYcbp b SlX_SQ]Y 612CDB9>722 Y 61;7>25 `_6
b[_\m[d ^Y[Q[Yf aQX^_hcV^YZ cdc ^V S_X^Y[QVc7 2_\VV c_T_5 UQWV SlX_S
61:2 RdUVc db`Vi^_ _c[_]`Y\Ya_SQ^5 cQ[ [Q[ gV\_V ]_W^_ ^VpS^_ `aV6
_RaQX_SQcm [ cY`d 6<?1D5 ^_ ^V [ cY`d 3?>CD 381B37 ?U^Q[_ SlX_S 6192
RdUVc aQbgV^ݷ^ [_]`Y\pc_a_] [Q[ _iYR_h^lZ5 `_b[_\m[d [_]`Y\pc_a
b b_SVaiV^^_ _UY^Q[_Sl] db`Vf_] ]_WVc aQbb]QcaYSQcm 9 Y [Q[ [_^6
bcQ^cd cY`Q 6<?1D5 Y [Q[ QUaVb^do [_^bcQ^cd d\VS_Z^ݷ1 d[QXQcV\m25ݷ Q
_b^_SQ^YZ SlRaQcm c_c5 Q ^V Y^_Z SQaYQ^c d ^VT_ ^Vc7 =VWUd cV]5 Vb\Y
Rl S `a_TaQ]]V `aYbdcbcS_SQ\Q c_\m[_ _U^Q YX USdf SliV_`YbQ^^lf
ed^[gYZ 6 1\oRQp125 SlX_S 6192 Rl\ Rl XQSVU_]_ [_aaV[cV^7

?c]VcY] _UY^ Y^cVaVb^lZ [QXdb7 E_a]Q\m^_ T_S_ap5 `VaVTadX[Q
ed^[gYZ Vbcm _U^_ YX `a_pS\V^YZ bcQcYhVb[_T_ `_\Y]_aeYX]Q 5
`aYh5[ݷ S _c\YhYV _c b\dhQVS5 [_c_alV ]l d`_]Y^Q\Y ^Q bca7 <@5 XUVbm
]l Y]VV] `_\Y]_aeYX]5 SS_UY]lZ `_\mX_SQcV\V]5 Q ^V Sbca_V^^lZ S
pXl[7 9 cV] ^V ]V^VV ^Y [ _RkV[c^_6_aYV^cYa_SQ^^_]d `a_TaQ]]Ya_SQ6
^Yo5 ^Y [ QRbcaQ[c^l] cY`Q] UQ^^lf `VaVTadX[Q `ap]_T_ _c^_iV^Yp
^V Y]VVc7

@_pS\V^YV S BY44 `VaVTadX[Y Y]ݷ^ ed^[gYZ SVUݷc [ _`aVUV\ݷ^^l] cadU6
^_bcp] `aY [_]`_^_S[V `a_TaQ]] YX ]_Ud\VZ5 ^Q`YbQ^^lf ^Q aQX^lf pXl[Qf ‑
Y\Y5 Vb\Y T_S_aYcm hVbc^_5 `aY Yb`_\mX_SQ^YY S _U^_Z `a_TaQ]]V ]_Ud\VZ5 ^Q6
`YbQ^^lf ^Q BY445 ^Q hYbc_] BY Y 1T_aQXU_ aVWV2 ^Q pXl[V QbbV]R\VaQ@7 6b\Y
S SQiY `\Q^l ^V Sf_UYc Yb`_\mX_SQ^YV _cUV\m^lf ]_Ud\VZ ^Q hYbc_] BY5 ]_6

@4_S_apc5 Y^_TUQ S b]ViQ^^lf `a_V[cQf `aY]V^pocbp Vjݷ ]_Ud\Y ^Q E_acaQ^V5
^_ QSc_a [^YTY cQ[_T_ ^V SbcaVhQ\7
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WVcV `a_`dbcYcm _bcQc_[ nc_T_ `QaQTaQeQ ‑ ^_ \dhiV `a_hYcQZcV5 hc_Rl f_cp
Rl `aY]Va^_ X^Qcm5 TUV SQb ]_Tdc `_UWYUQcm _hVaVU^lV TaQR\Y7

;Q[ ]l X^QV] 1b]7 c7 :5 25>7@7>ݷ _RkV[c^lV eQZ\l5 `_\dhQojYVbp S aVXd\mcQ6
cV [_]`Y\pgYY YX _cUV\m^lf ]_Ud\VZ5 b_UVaWQc _RaQXl _R\QbcVZ `Q]pcY5 `_]V6
hV^^lV ]Vc[Q]Y5 Y d[QXQ^Yp U\p aVUQ[c_aQ bSpXVZ5 hc_ S _`aVUV\ݷ^^lV ]VbcQ
^dW^_ `_UbcQSYcm Yc_T_SlV QUaVbQ5 [_c_alV `_\dhQcbp YX ]Vc_[5 b_UVaWQjYfbp
S UadTYf ]_Ud\pf7 AVUQ[c_a bSpXVZ `_ bdcY `aY]YcYSV^5 _^ ^V X^QVc ^YhVT_ ^V
c_\m[_ _ `VaVTadX[V Y]ݷ^ ed^[gYZ5 ^_ Y S__RjV _ ed^[gYpf5 U\p ^VT_ ed^[6
gYp ‑ nc_ `a_bc_ _RaQX _R\QbcY `Q]pcY7 ;_]`Y\pc_al hYbc_T_ BY S [QhVbcSV
]Vc[Y U\p [_UQ ed^[gYY _Rlh^_ Yb`_\mXdoc Y]p nc_Z ed^[gYY 1Q U\p T\_RQ\m6
^lf `VaV]V^^lf ‑ Y]V^Q ncYf `VaV]V^^lf2D [_]`Y\pc_a BY44 `_bcd`QVc cQ[
WV b T\_RQ\m^l]Y `VaV]V^^l]Y5 ^_ ^V b ed^[gYp]Y5 SVUm ݷR\QT_UQapݷ `VaV6
TadX[V Y]ݷ^ S `a_TaQ]]V ]_WVc _[QXQcmbp R_\miV _U^_Z ed^[gYY b XQUQ^^l]
Y]V^V]7

8UVbm ^Q bgV^V `_pS\pVcbp _hVaVU^_Z ]_^bca5 [_c_alZ `_6Q^T\YZb[Y ^QXl6
SQVcbp >1=5 =1>7<9>7 D ^QYR_\VV hQbc_ nc_ `VaVS_UYcbp ^Q adbb[YZ b\_S_b_hV6
cQ^YV] UV[_aYa_SQ^YVݷ Y]5ݷ^ݷ [_c_a_V5 dSl5 b_SVaiV^^_ ^V _caQWQVc bdcY7
=VWUd `a_hY]5 b\_S_ =1>7<9>7 `aQSY\m^VV Rl\_ Rl `VaVSVbcY [Q[ SVa[Q6_]ݷ
^mVݷ ‑ Y]V^^_ cQ[ _^_ `VaVS_UYcbp S UadTYf 1^V`a_TaQ]]Ybcb[Yf2 [_^cV[bcQf7
@a_TaQ]]Ybcl5 aQXd]VVcbp5 S `_SbVU^VS^_Z aVhY Yb`_\mXdoc caQ^b\YcVaQgYo
5ݷQ^T\Y^T[ݷ Y cadU^_`a_YX^_bY]_bcm nc_T_ b\_SQ Yf ^V _bcQ^QS\YSQVc7

;Q[ Rl ]l ^Y ^QXlSQ\Y nc_ pS\V^YV5 bdcm VT_ S c_]5 hc_ U\p _R_X^QhV^Yp
ed^[gYY S _RkV[c^_] eQZ\V [_]`Y\pc_a Yb`_\mXdVc ^V Vݷ Y]p5 Q ^V[_V ^VdU_R_6
SQaY]_V hݷac6cV hc_5 b_UVaWQjVV XQ[_UYa_SQ^^do Y^e_a]QgYo _R_ Sbݷ] `a_6
eY\V ed^[gYY5 c_ Vbcm _ Vݷ Y]V^Y Y cY`Qf SbVf Vݷ `QaQ]Vca_S7 >Q`aY]Va5 Y]p
ed^[gYY

4?E2<5 6??14?E2<5 15 9>D 22D

^Qi [_]`Y\pc_a 744 `aVSaQcYc S Dݷhc<6??49ݷ XUVbm hc ‑ nc_ ݷS_\iVR^lZݷ
`aVeY[b5 _R_X^QhQojYZ ݷUV[_aYa_SQ^^_Vݷ Y]p5 XQcV] b\VUdVc UVbpcYh^_V hYb6
\_5 _R_X^QhQojVV U\Y^d Ybf_U^_T_ Y]V^Y ed^[gYY 1S ^QiV] b\dhQV <5 `_b[_\m6
[d Y]p 6?? b_bc_Yc YX caݷf Rd[S25 `_c_] YUݷc b_RbcSV^^_ Y]p5 Q XQ ^Y] ‑ XQ[_6
UYa_SQ^^lV cY`l `QaQ]Vca_S7 5\p Sbca_V^^lf cY`_S Sbݷ U_S_\m^_ `a_bc_ ‑ [Q[
]l SYUY]5 4?E2<5 `aVSaQcY\_bm S Rd[Sd 45 9>D ‑ S 9D b `_\mX_SQcV\mb[Y]Y cY6
`Q]Y [_]`Y\pc_ad `aYf_UYcbp YXS_aQhYSQcmbp bY\m^VV ‑ ^Q`aY]Va5 `QaQ]Vca
cY`Q 3?>CD CDBE3D CDB:3 `aVSaQcY\bp Rl S 7ݷ:YT=CDBݷ 8QRVTQp S`VaݷU5 _c6
]VcY]5 hc_ UV[_aYa_SQ^^_V Y]p ed^[gYY5 `QaQ]VcaQ]Y [_c_a_Z b\dWQc cY`l5
Y^bcQ^gYYa_SQ^^lV YX iQR\_^_S5 _Rlh^_ _hV^m f_hVcbp aQXSYUVcm7

@Y[Q^c^_bcY bYcdQgYY U_RQS\pVc Vjݷ Y c_5 hc_ aQX^lV [_]`Y\pc_al 1Q S
^V[_c_alf _b_R_ `Qc_\_TYhVb[Yf b\dhQpf ‑ UQWV aQX^lV SVabYY _U^_T_ [_]6
`Y\pc_aQ2 ]_Tdc Yb`_\mX_SQcm aQX\Yh^lV Q\T_aYc]l UV[_aYa_SQ^Yp ‑ aQXd]V6
Vcbp5 ^Vb_S]VbcY]lV ]VWUd b_R_Z7 3`a_hV]5 S nc_] `\Q^V S `_b\VU^YV T_Ul
^Q]VcY\bp _`aVUV\ݷ^^lZ `a_TaVbb ‑ S_ Sbp[_] b\dhQV5 744 ^V ]V^pVc bfV]d
UV[_aYa_SQ^Yp5 ^QhY^Qp b SVabYZ <735 Y cd WV bQ]do bfV]d Yb`_\mXdoc ^Vb[_\m6
[_ UadTYf [_]`Y\pc_a_S5 S[\ohQp5 ^Q`aY]Va5 3<1>77 CQ[ Y\Y Y^QhV5 RYR\Y_cV[Y5
^Q`YbQ^^lV ^Q BY445 ]_W^_ `VaVS_UYcm S _RkV[c^lZ [_U c_\m[_ U\p Yb`_\m6
X_SQ^Yp b cV] WV [_]`Y\pc_a_]5 b_S]VbcY]_bcY b UadTY]Y [_]`Y\pc_aQ]Y



ݷ :97=7 1RbcaQ[c^lV cY`l UQ^^lf S BY44 :::

^Y[c_ `__RVjQcm ^V ]_WVc 1f_cp Y^_TUQ _^Q Y Vbcm27 NcQ `a_R\V]Q ^Y[Q[ ^V
XQcaQTYSQVc cVf 1^Vb_]^V^^_ aQXd]^lf2 \oUVZ5 [_c_alV Yb`_\mXdoc Y aQb`a_6
bcaQ^poc RYR\Y_cV[Y Yb[\ohYcV\m^_ S e_a]V Ybf_U^_T_ [_UQ5 ^d Q cVf 1^V _hV^m
f_a_iYf2 \oUVZ5 [c_ `_ [Q[Y]6c_ `aYhY^Q] Ybf_U^lV cV[bcl bS_Yf RYR\Y_cV[
aQb`a_bcaQ^pcm ^V f_hVc5 XQbcQS\pVc b_RYaQcm _RkV[c^lV SQaYQ^cl bS_Yf RYR6
\Y_cV[ `_U [QWUlZ [_]`Y\pc_aD b\VUdVc `aYX^Qcm5 hc_ Y S nc_] ^YhVT_ b\Yi[_]
cadU^_T_ ^Vc5 SVUm [_]`Y\pc_a_S BY44 ^V cQ[ ]^_T_7

FdWV UadT_VC SYUp _UY^ Y c_c WV XQT_\_S_[ ed^[gYY5 [_]`Y\pc_al BY Y
BY44 Yb`_\mXdoc aQX^lV Y]V^Q U\p _RkV[c^_T_ [_UQ nc_Z ed^[gYY7 6b\Y SXpcm
]_Ud\m5 ^Q`YbQ^^lZ ^Q hYbc_] BY Y b_UVaWQjYZ ed^[gYo Sa_UV `aYSVUݷ^^_Z
SliV 6??5 _c[_]`Y\Ya_SQcm VT_ [_]`Y\pc_a_] hYbc_T_ BY5 Q VT_ XQT_\_S_h6
^lZ eQZ\5 b_UVaWQjYZ XQT_\_S_[ c_Z WV bQ]_Z ed^[gYY5 `_U[\ohYcm b `_6
]_jmo 39>3<E45 YX ]_Ud\p5 ^Q`YbQ^^_T_ ^Q BY445 [_]`Y\YadV]_T_ [_]`Y6
\pc_a_] BY44 Y `aY nc_] b_UVaWQjVT_ _RaQjV^YV [ ed^[gYY 6??5 Yc_T_SQp
`a_TaQ]]Q ^V `a_ZUݷc [_]`_^_S[d7 3 bQ]_] UV\V5 S _RkV[c^_] ]_Ud\V5 `_\d6
hV^^_] [_]`Y\pc_a_] hYbc_T_ BY5 ed^[gYp RdUVc ^QXlSQcmbp `a_bc_ 6??5 c_TUQ
[Q[ [_]`Y\pc_a BY44 `_bca_Yc _RaQjV^YV [ ^VZ hVaVX Y]p hc<6??49D aVUQ[6
c_a bSpXVZ `_`lcQVcbp ^QZcY S `aVU_bcQS\V^^lf V]d eQZ\Qf cQ[do ]Vc[d5 ^_5
`_^pc^_V UV\_5 ^V ^QZUݷc7

; bhQbcmo5 BY44 `aVUdb]QcaYSQVc aViV^YV U\p nc_Z `a_R\V]l7 6b\Y XQT_6
\_S[Y ^V[_c_alf ed^[gYZ XQ[\ohYcm S cV\_ UYaV[cYSl 5HD5B> 2L2 `aY]Va^_
cQ[C

5HD5B> 2L2 K
88 777
4?E2<5 6??14?E2<5 15 9>D 22D
88 777
M

‑ c_ U\p ncYf ed^[gYZ [_]`Y\pc_a RdUVc `aY]V^pcm b_T\QiV^Yp5 fQaQ[cVa^lV
U\p BYD ^Q bQ]_] UV\V [_^[aVc^lZ pXl[ XQUQݷcbp bca_[_Sl] \YcVaQ\_] `_b\V
b\_SQ 5HD5B>5 S UQ^^_] b\dhQV 2L2D S`a_hV]5 R_\miY^bcS_ [_]`Y\pc_a_S `_U6
UVaWYSQVc c_\m[_ _UY^ cQ[_Z ݷS^Vi^YZݷ pXl[ ‑ BY7 5V[_aYa_SQ^YV Y]ݷ^ U\p
ncYf ed^[gYZ RdUVc _c[\ohV^_7 ?c]VcY]5 hc_ cV\_ UYaV[cYSl 5HD5B> _Rlh6
^_ ^V b^QRWQoc bcad[cda^l] _cbcd`_]5 `_b[_\m[d S_ ]^_TYf b\dhQpf nc_ cV\_
_fSQclSQVc SVbm XQT_\_S_h^lZ eQZ\7

?b^_S^lf b`_b_R_S `aY]V^V^Yp UYaV[cYSl 5HD5B> 2L2 USQ7 6b\Y QSc_a ]_6
Ud\p5 ^Q`YbQ^^_T_ ^Q BY5 _ ^Qb ^V `_XQR_cY\bp5 `a_jV SbVT_ RdUVc XQ[\ohYcm S
5HD5B> 2L2 bQ]d UYaV[cYSd 39>3<E455 `_U[\ohQojdo XQT_\_S_h^lZ eQZ\5 cQ[
hc_ S aVXd\mcQcV [_]`Y\pc_a dSYUYc Sbݷ VT_ b_UVaWY]_V dWV S^dcaY 5HD5B> 2L27
3lT\pUYc nc_ `aY]Va^_ cQ[C

5HD5B> 2L2 K
39>3<E45 26??782
M

6b\Y WV ]l `YiV] ]_Ud\m ^Q hYbc_] BY5 ^_ Ybf_U^_ `aVU`_\QTQV]5 hc_ _^
RdUVc Yb`_\mX_SQcmbp S `a_TaQ]]Qf5 ^Q`YbQ^^lf [Q[ ^Q BY5 cQ[ Y ^Q BY445
RdUVc S`_\^V _b]lb\V^^_ S ^QhQ\V Y S [_^gV XQT_\_S_h^_T_ eQZ\Q aQX]VbcYcm
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^QhQ\_ Y _[_^hQ^YV UYaV[cYSl 5HD5B> 2L27 6bcVbcSV^^_5 ^dW^_ `_XQR_cYcmbp
_ c_]5 hc_Rl Yf SYUV\ c_\m[_ [_]`Y\pc_a BY445 Q [_]`Y\pc_a hYbc_T_ BY
^V SYUV\ ‑ S hYbc_] BY cQ[_Z UYaV[cYSl5 b_RbcSV^^_ T_S_ap5 ^Vc7 >_ Y nc_c
S_`a_b \VT[_ aViQVcbp R\QT_UQap ]Q[a_bY]S_\d hh3@<EC@<EC5 [_c_alZ SbVTUQ
_`aVUV\5^ݷ [_TUQ Yb`_\mXdVcbp [_]`Y\pc_a BY447 8QT_\_S_h^lZ eQZ\ 6??78
b dhݷc_] XQjYcl _c `_Sc_a^_T_ S[\ohV^Yp 1b]7 c7 ;5 2=7@7=ݷ ]_WVc SlT\pUVcm
`aY]Va^_ cQ[C

396>456 OXXhQh\NW][b
34569>5 OXXhQh\NW][b

396456 hh3@<EC@<EC
5HD5B> 2L2 K
35>496

88 777

4?E2<5 6??14?E2<5 15 9>D 22D

88 777

396456 hh3@<EC@<EC
M
35>496

35>496

; UV[_aYa_SQ^Yo Y]ݷ^ [_]`Y\pc_a Sl^dWUV^ `aYRVTQcm ^V c_\m[_ YX6XQ `VaV6
TadX[Y ed^[gYZ5 ^_ Y YX6XQ Y]5^ݷ S\_WV^^lf S _R\QbcY SYUY]_bcYD `_XWV ]l
dSYUY]5 hc_ cQ[Y]Y _R\Qbcp]Y pS\pocbp5 ^Q`aY]Va5 [\Qbbl Y bcad[cdalC Yf
h\V^l Y]Voc b\_W^do e_a]d Y]7^ݷ ?U^Q[_ b nc_Z `a_R\V]_Z ]_W^_ Rl\_ Rl
b`aQSYcmbp5 ^V \_]Qp b_S]VbcY]_bcm b BY5 [_TUQ aVhm YUݷc _ `a_bclf ed^[6
gYpf 1^V ]Vc_UQf [\Qbb_S27 >Q`aY]Va5 ]Vc_U 6 YX [\QbbQ L ]_T Rl ^Q da_S^V
_RkV[c^_T_ [_UQ Y]Vcm Y]p LII6 Y\Y UQWV `a_bc_ LCC65 Vb\Y \Y^[Va U_`db[QVc
US_Vc_hYV S Y]V^Qf ]Vc_[ 1S`a_hV]5 _Rlh^_ nc_ ^V cQ[27

@VaVTadX[Q Y]ݷ^ ed^[gYZ S nc_] `\Q^V [QWVcbp U_S_\m^_ ^VdUQh^_Z YUV6
VZ7 3SVUV^Q _^Q S _b^_S^_] `_ USd] `aYhY^Q]C S_6`VaSlf5 hc_Rl Y]Vcm S_X6
]_W^_bcm _`YbQcm S _U^_] [\QbbV Y\Y bcad[cdaV ^Vb[_\m[_ [_^bcad[c_a_S5 Q
S_6Sc_alf5 [Q[ ]l RdUV] _RbdWUQcm `_XWV5 hc_Rl ]_W^_ Rl\_ `VaVTadWQcm
bY]S_\l bcQ^UQac^lf _`VaQgYZ U\p cY`_S5 SSVUݷ^^lf `_\mX_SQcV\V]5 U\p hVT_
`_caVR_SQ\_bm `_XS_\Ycm ^Vb[_\m[Y] aQX^l] ed^[gYp] Y]Vcm _U^_ Y c_ WV
Y]p5 ^Q`aY]Va5 ?@5B1D?B47 >_ _RV ncY `a_R\V]l ]_T\Y Rl Rlcm aViV^l RVX
SSVUV^Yp `VaVTadX[YC ^Y[c_ ^V ]ViQVc 1cV_aVcYhVb[Y2 UQSQcm [_^bcad[c_aQ]
aQX^lV Y]V^Q5 ^Q`aY]Va5 `a_bc_ `_]VhQp Yf b`VgYQ\m^l] b\_S_] 3?>CDBE3D?B5
Q ed^[gYY6_`VaQgYY Sa_UV ?@5B1D?B4 ]_T\Y Rl Rlcm ^V ed^[gYp]Y5 Q hV]6c_
Sa_UV ]Q[a_b_S5 \YR_ ]_W^_ Rl\_ Rl `_caVR_SQcm5 hc_Rl ed^[gYY b Y]V^Q6
]Y cQ[_T_ SYUQ SbVTUQ Rl\Y ݷUbcQS\pV]l]Y_`ݷ 19><9>52 Y ^V Rl\Y Rl5 [Q[
b\VUbcSYV5 SYU^l \Y^[VadD Vb\Y _`VaQgYp `aVU`_\QTQVc b\_W^do aVQ\YXQgYo5
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Vݷ ]_W^_ Rl\_ Rl Sl`_\^Ycm S ed^[gYY b _Rlh^l] Y]V^V]5 Q YX ?@5B1D?B4 Vݷ
`a_bc_ SlXSQcm7

=l S _hVaVU^_Z aQX SYUY]5 hc_ pXl[ BY44 ^V YUVQ\V^D dSl5 U_bc_Z^Qp
Q\mcVa^QcYSQ V]d ^V b`ViYc `_pS\pcmbp7 CQ[ Y\Y Y^QhV5 da_[Y n`_fY BY44
]_W^_ Rl\_ Rl dhVbcm `aY b_XUQ^YY ^_S_T_ pXl[Q `a_TaQ]]Ya_SQ^Yp ‑ f_cp5
bdUp `_ `a_Ybf_UpjV]d S ]YaV R] 1_b_RV^^_ `_ ^_Sl] ݷ[bcQ^UQacQݷ BY4425
aQbbhYclSQcm ^Q nc_ S R\YWQZiYV T_Ul ^V `aYf_UYcbp7

:97=7;7 @VaV_`aVUV\V^YV bY]S_\_S bcQ^UQac^lf
_`VaQgYZ

3Va^ݷ]bp [ ^QiV]d `aY]Vad ‑ [\Qbbd5 _`YblSQojV]d [_]`\V[b^_V
hYb\_7 3 aVQ\m^_Z XQUQhV ]l SapU \Y XQf_cY] _TaQ^YhYcmbp c_\m[_ _`V6
aQgYp]Y SXpcYp ]_Ud\p Y aQX\_WV^Yp ^Q [_]`_^V^cl 1UVZbcSYcV\m^do
Y ]^Y]do hQbcY5 ]_Ud\m Y QaTd]V^c27 B[_aVV SbVT_5 ^Q] `_caVRdocbp
cQ[WV b\_WV^YV5 SlhYcQ^YV5 d]^_WV^YV Y UV\V^YV7

PXl[ BY44 `aVU_bcQS\pVc S_X]_W^_bcY XQ`YbY cQ[Yf UVZbcSYZ b
`_]_jmo `aYSlh^lf bY]S_\_S QaYe]VcYhVb[Yf _`VaQgYZ7 ;a_]V c_T_5
\_TYh^_ `aVUdb]_caVcm S_X]_W^_bcm dX^Qcm UVZbcSYcV\m^do Y ]^Y]do
hQbcY [_]`\V[b^_T_ hYb\Q5 Vb\Y SUadT ^Q] nc_ `_^QU_RYcbp7 5\p nc_6
T_ U_`_\^Y] ^Qi [\Qbb Vjݷ ^Vb[_\m[Y]Y ed^[gYp]Y6h\V^Q]Y5 Y]V^Q
[_c_alf RdUdc SlT\pUVcm U_S_\m^_ ^V_Rlh^_7 NcY ed^[gYY [Q[ aQX Y
RdUdc _`YblSQcm UVZbcSYp5 [_c_alV U_\WV^5 `_ ^QiV]d XQ]lb\d5 _X^Q6
hQcm bY]S_\ c_Z Y\Y Y^_Z QaYe]VcYhVb[_Z _`VaQgYY7 ?c]VcY]5 hc_
]Vc_Ul S nc_] `aY]VaV RdUdc _RaQjQcmbp [ XQ[alcl] `_\p] ^V c_\m6
[_ ݷ_bS_VTݷ _RkV[cQ5 ^_ Y _RkV[cQ5 `VaVUQ^^_T_ [Q[ `QaQ]Vca7 Nc_ ^V
^QadiQVc XQjYcdC [Q[ dWV T_S_aY\_bm ^Q bca7 :9;5 VUY^YgVZ XQjYcl
pS\pVcbp ^V _RkV[c5 Q [\Qbb Y\Y bcad[cdaQ [Q[ cQ[_SlV7 9cQ[5 `YiV]C

3<1CC L?=@<5H K
4?E2<5 B55 9=D

@E2<93C
L?=@<5H14?E2<5 1hB55 4?E2<5 1h9=2

K B5 F 1hB5D 9= F 1h9=D M
4?E2<5 V?4E<?12 K B5DEB> CABD1B53B5 4 9=39=2D M
4?E2<5 JB7E=5>D12 K B5DEB> 1D1>;19=5 B52D M
4?E2<5 P5D[512 K B5DEB> B5D M
4?E2<5 P5DR=12 K B5DEB> 9=D M
L?=@<5H ?@5B1D?B41L?=@<5H ?@;2 K

L?=@<5H B5C1B5 4 ?@;7B55 9= 4 ?@;79=2D
B5DEB> B5CD

M
L?=@<5H ?@5B1D?B61L?=@<5H ?@;2 K

L?=@<5H B5C1B5 6 ?@;7B55 9= 6 ?@;79=2D
B5DEB> B5CD

M
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L?=@<5H ?@5B1D?B31L?=@<5H ?@;2 K
L?=@<5H B5C1B53?@;7B5 6 9=3?@;79=5

B53?@;79= 4 9=3?@;7B52D
B5DEB> B5CD

M
L?=@<5H ?@5B1D?B81L?=@<5H ?@;2 K

4?E2<5 4FC F ?@;7B53?@;7B54?@;79=3?@;79=D
L?=@<5H B5C11B53?@;7B5 4 9=3?@;79=284FC5

19=3?@;7B5 6 B53?@;79=284FC2D
B5DEB> B5CD

M
MD

@_pb^Y]5 hc_ b\_S_ ?@5B1D?B pS\pVcbp XQaVXVaSYa_SQ^^l] 1[\ohV6
Sl]2 b\_S_] pXl[Q BY447 Bc_pjYV `_UapU USV \V[bV]l ?@5B1D?B Y
4 _RaQXdoc Y]p ed^[gYY5 [_c_ado ]_W^_ SlXSQcm Y [Q[ _Rlh^do
ed^[gYoC

1 F 27?@5B1D?B4132D

‑ _U^Q[_5 S _c\YhYV _c _Rlh^_Z ed^[gYY5 `_pS\V^YV ed^[gYY6_`VaQ6
gYY `_XS_\pVc XQ`YbQcm c_ WV bQ]_V S R_\VV `aYSlh^_] U\p ]QcV]QcY[Q
SYUVC

1 F 2 4 3D

CV`Vam ]l ]_WV]5 [ `aY]Vad5 dX^Qcm5 [Q[_S RdUVc ]_Ud\m bd]]l USdf
[_]`\V[b^lf hYbV\C

L?=@<5H 3:1;7@5 <7A2D
L?=@<5H 3;1:7:>5 6@7:2D
4?E2<5 = F 13:43;27V?4E<?12D

;Q[ ]l dSYUY] `_XWV5 Q^Q\_TYh^l] _RaQX_] S pXl[V BY44 ]_W6
^_ `VaV_`aVUV\Ycm bY]S_\l \oRlf _`VaQgYZ5 S[\ohQp `aYbSQYSQ^Yp5
Y^UV[bYa_SQ^YV5 SlX_S ed^[gYY Y `a_hdo 7ݷn[X_cY[dݷ BdjVbcSdoc
c_\m[_ USVA _`VaQgYY5 [_c_alV ^V\mXp `VaV_`aVUV\YcmC nc_ cVa^Qa^Qp
db\_S^Qp _`VaQgYp 11 H 2 C 32 Y _`VaQgYp SlR_a[Y `_\p YX bcad[6
cdal Y\Y [\QbbQ 1c_h[Q27 9^cVaVb^_5 hc_ _`VaQgYp SlR_a[Y `_\p `_
d[QXQcV\o 2ݷbcaV\[Qݷ1 `VaV_`aVUV\pV]Q5 f_cp Y ^Vb[_\m[_ bcaQ^^l]
b`_b_R_]7 ;_ SbV] ncY] S_`a_bQ] ]l SVa^ݷ]bp `_XWV7

>Vb_]^V^^_5 S_X]_W^_bcm SS_UYcm QaYe]VcYhVb[YV _`VaQgYY U\p
`_\mX_SQcV\mb[Yf cY`_S ‑ nc_ Vjݷ _U^_ `a_pS\V^YV bcQcYhVb[_T_
`_\Y]_aeYX]Q 5 [Q[ Y aQbb]_caV^^Qp S `aVUlUdjV] `QaQTaQeV `V6

A>V[_c_alV QSc_al S[\ohQoc S nc_c b`Yb_[ Vjݷ Y ݷVaQgYo`_ݷ aQb[alcYp _R6
\QbcY SYUY]_bcYD nc_ ^V S`_\^V [_aaV[c^_5 `_b[_\m[d bY]S_\ aQb[alcYp _R\QbcY
SYUY]_bcY ^V pS\pVcbp _`VaQgYVZ7 ; nc_]d S_`a_bd ]l SVa^ݷ]bp S 7>:7=97:ݷ
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aVTadX[Q ed^[gYZ7 =l dWV d`_]Y^Q\Y5 hc_ ed^[gYY5 Y]p [_c_alf
b_UVaWYc b\_S_ ?@5B1D?B5 bcQ\Y _U^_Z YX `aYhY^5 `_ [_c_al] S BY44
S__RjV `_pSY\Qbm `VaVTadX[Q Y]ݷ^ ed^[gYZD [Q[ ]l dSYUY] `_XWV5 cQ6
[YV ed^[gYY ^V SbVTUQ SS_Upcbp [Q[ ]Vc_Ul [\Qbb_S5 _Rlh^Qp ed^[gYp
c_WV ]_WVc Y]Vcm cQ[_V ݷbcaQ^^_Vݷ Y]p Y SS_UYcm `_\mX_SQcV\mb[YZ
b]lb\ U\p QaYe]VcYhVb[_Z _`VaQgYYD aQX\YhQcm _`VaQgYY5 Y]VojYV
_U^_ Y c_ WV _R_X^QhV^YV 1^Q`aY]Va5 425 [_]`Y\pc_a Sl^dWUV^ `_ cY6
`Q] QaTd]V^c_S ‑ c_ Vbcm V]d `aYf_UYcbp ^Q _b^_SQ^YY Y^e_a]QgYY
_ cY`Qf SlRYaQcm _U^d YX ]^_TYf ed^[gYZ5 Q nc_ Y Vbcm5 b_RbcSV^^_
T_S_ap5 `VaVTadX[Q7 >_ Vb\Y `a_ `VaVTadX[d ed^[gYZ S _RjV] SYUV ]l
T_S_aY\Y5 hc_ _^Q ^V Y]VVc ^Y[Q[_T_ _c^_iV^Yp [ Y^cVaVbdojY] ^Qb
`QaQUYT]Q] 1Y S__RjV [ [Q[Y] Rl c_ ^Y Rl\_ `QaQUYT]Q]25 c_ `VaV6
TadX[Q bY]S_\_S bcQ^UQac^lf _`VaQgYZ ‑ nc_ SVbm]Q bdjVbcSV^^lZ
n\V]V^c `_UUVaW[Y `_\mX_SQcV\mb[Yf QRbcaQ[c^lf cY`_S UQ^^lf7

5_S_\m^_ ^V`aYpc^Qp cVa]Y^_\_TYhVb[Qp `dcQ^YgQB S_X^Y[QVc YX6XQ Q^T\YZ6
b[_T_ b\_SQ ?@5B1D?B5 [_c_a_V cQ[ Y f_hVcbp `VaVSVbcY ^Q adbb[YZ [Q[ VaQ6`_ݷ
c_a5ݷ `a_hYcQS VT_ ]Q]ݷ ^Q`YbQ^_7ݷ DSl5 UV\Qcm nc_T_ ^V\mXp5 SVUm adbb[_V
b\_S_ ݷVaQc_a`_ݷ S `a_TaQ]]Ya_SQ^YY Y]VVc b_SVaiV^^_ Y^_V X^QhV^YVC cQ[
]l ^QXlSQV] XQ[_^hV^^lV bcad[cda^lV VUY^Ygl cV[bcQ `a_TaQ]]l5 cQ[YV [Q[
_`VaQc_a SVcS\V^Yp 19625 _`VaQc_al gY[\_S 16?B5 G89<55 4?6G89<52 Y UadTYV
d`aQS\pojYV [_^bcad[gYY7 >Q`_]^Y]5 hc_ S BY 1Y S BY445 VbcVbcSV^^_5 c_6
WV2 ]_W^_ `aVSaQcYcm S _`VaQc_a `a_YXS_\m^_V QaYe]VcYhVb[_V SlaQWV^YV5
U_RQSYS [ ^V]d c_h[d b XQ`pc_ZD cQ[_Z _`VaQc_a ^QXlSQVcbp [_VaQc_a`_ݷ Sl6
hYb\V^Yp SlaQWV^Yp aQUY `_R_h^_T_ neeV[cQ7ݷ 3 hQbc^_bcY5 [_TUQ ]l SlXl6
SQV] ed^[gYo5 YT^_aYadp `aY nc_] Vݷ S_XSaQjQV]_V X^QhV^YV5 ]l `aY]V^pV]
Y]V^^_ nc_c _`VaQc_a7

1^T\YZb[_V b\_S_ ?@5B1D?B _R_X^QhQVc bdj^_bcm b_SVaiV^^_ Y^do ‑ c_5 hc_
]l `_6adbb[Y _Rlh^_ ^QXlSQV] CݷVaQgYp]Y`_ݷ SbVS_X]_W^lV QaYe]VcYhVb[YV
UVZbcSYp 1b\_WV^YV5 SlhYcQ^YV Y c7 `725 _`VaQgYY baQS^V^Yp5 `_RYc_SlV Y \_TY6
hVb[YV _`VaQgYY5 _`VaQgYY b QUaVbQ]Y Y d[QXQcV\p]Y5 Q Vb\Y aVhm YUݷc _ BY Y
VT_ `_c_][Qf ‑ c_ Vjݷ Y _`VaQgYY `aYbSQYSQ^Yp7 9^QhV T_S_ap5 `_6Q^T\YZb[Y
?@5B1D?B ‑ nc_ ^Vhc_ cQ[_V5 hc_ ]_WVc SbcaVhQcmbp S SlaQWV^YY ^QapUd b
[_^bcQ^cQ]Y5 `VaV]V^^l]Y Y b[_R[Q]Y7

>YhVT_ dUYSYcV\m^_T_ S Y]V^^_ cQ[_] Yb`_\mX_SQ^YY b\_SQ ?@5B1D?B ^Vc7 HY6
cQcV\m5 X^Q[_]lZ b SlbiVZ ]QcV]QcY[_Z5 ^Vb_]^V^^_5 SbcaVhQ\ cQ[YV cVa]Y^l5
[Q[ Y^VZ^lZ\ݷ _`VaQc_a5ݷ VaQc_a`_ݷ UYeeVaV^gYa_SQ^Ypݷ Y c7 `75 [_c_al]Y
_Rlh^_ _R_X^QhQocbp _c_RaQWV^Yp YX ^V[_c_a_T_ `a_bcaQ^bcSQ S ^VT_ bQ]_5
c7 V7 `_`a_bcd ed^[gYY5 Y]VojYV ^V[_V aQbb]QcaYSQV]_V `a_bcaQ^bcS_ _U^_6
SaV]V^^_ S [QhVbcSV _R\QbcY _`aVUV\V^Yp Y _R\QbcY X^QhV^YZ7 ;_TUQ aVhm YUݷc
_ cQ[Yf S_c ‑ ]QcV]QcYhVb[Yf ‑ 5ݷVaQc_aQf`_ݷ b__cSVcbcSdojY] Q^T\YZb[Y]
cVa]Y^_] _[QWVcbp [Q[ aQX b\_S_ ?@5B1D?B7 >d Q QaYe]VcYhVb[YV _`VaQgYY5 `_6
^pc^_V UV\_5 b ncY]Y ?@5B1D?B ’Q]Y b_bc_pc S bQ]_] R\YX[_] a_UbcSV5 cQ[ hc_
U\p _R_X^QhV^Yp 1S ]QcV]QcY[V2 bY]S_\_S Sa_UV `\obQ5 ]Y^dbQ Y\Y UV\V^Yp

B?R nc_] ]l `aVUd`aVWUQ\Y Vjݷ S `VaS_] c_]V5 [_TUQ S`VaSlV bc_\[^d\Ybm
b_ b\_S_] ݷVaQc_a`_ݷ `aY YXdhV^YY @Qb[Q\p 1b]7 c7 :5 bca7 ;=92D S_c ]l Y U_RaQ6
\Ybm U_ bYcdQgYY5 [_TUQ b\_S_ ݷVaQc_a`_ݷ S [QhVbcSV `VaVS_UQ cVa]Y^Q ݷCD1D5=5>Dݷ
^QhY^QVc _c[a_SV^^_ ]ViQcm7
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Q^T\_T_S_apjYV ]QcV]QcY[Y Yb`_\mXdoc c_c WV bQ]lZ cVa]Y^D VbcVbcSV^^_5
`VaV^p\Y nc_c cVa]Y^ Y `a_TaQ]]Ybcl7

Hc_ WV [QbQVcbp bcad[cda^lf VUY^Yg `a_TaQ]]^_T_ cV[bcQ5 ^QXlSQV]lf
`_6adbb[Y 5ݷVaQc_aQ]Y`_ݷ c_ nc_Z bdj^_bcY b__cSVcbcSdVc b_SVaiV^^_ Y^_Z Q^6
T\YZb[YZ cVa]Y^C CD1D5=5>D 1Rd[SQ\m^_ `VaVS_UYcbp [Q[ 27ݷdcSVaWUV^YVݷ ;Q[
cQ[ `_\dhY\_bm5 hc_ Q^T\YZb[_V CD1D5=5>D `VaVS_Upc ^Q adbb[YZ b\_S_] VaQ6`_ݷ
c_a5ݷ [c_ nc_ `VaSl] `aYUd]Q\5 b_XUQS U\p TapUdjYf `_[_\V^YZ adbb[_pXlh^lf
`a_TaQ]]Ybc_S ^V`aYpc^do cVa]Y^_\_TYhVb[do `a_R\V]d ‑ S_`a_b5 [_^Vh^_5
Y^cVaVb^lZD [ b_WQ\V^Yo5 bUV\Qcm dWV ^YhVT_ ^V\mXp5 cVa]Y^ ݷVaQc_a`_ݷ ^Q6
]VacS_ Sa_b S adbb[do `a_TaQ]]Ybcb[do \V[bY[d Y]V^^_ S nc_] b_SVaiV^^_
^V\_TYh^_] U\p ^VT_ X^QhV^YY7

:97=7<7 ;_^bcad[c_a d]_\hQ^Yp7 =QbbYSl _RkV[c_S
3_XSaQjQpbm [ ^QiV]d [\Qbbd L?=@<5H5 ^Q`_]^Y] 1b]7 bca7 :9:25 hc_

_`YbQcm `VaV]V^^do cY`Q L?=@<5H `aYSlh^l] ^Q] _RaQX_]5 RVX Sbp6
[Yf `QaQ]Vca_S5 ^V\mXp5 c7 [7 U\p VUY^bcSV^^_T_ [_^bcad[c_aQ [\QbbQ
L?=@<5H caVRdocbp USQ `QaQ]VcaQ7 CQ[5 b\VUdojYZ [_U RdUVc ^V[_a6
aV[cV^C

L?=@<5H CE=D 88 ?I92;1 6 ^Vc `QaQ]Vca_S U\p [_^bcad[c_aQ
CE= F 3:43;D

;a_]V c_T_5 d ^Qb S_X^Y[^dc b\_W^_bcY `aY b_XUQ^YY ]QbbYS_S [_]6
`\V[b^lf hYbV\D _Rlh^lZ ]QbbYS XQaQ^VV XQUQ^^_T_ aQX]VaQ ]l b_6
XUQcm b]_WV]5 ^_ c_\m[_ `aY d[QXQ^YY Y^YgYQ\YXQc_aQ5 Y]VojVT_
SVbm]Q ^VcaYSYQ\m^lZ bY^cQ[bYbD XQRVTQp S`VaݷU5 _c]VcY]5 hc_ UY^Q6
]YhVb[YZ ]QbbYS [_]`\V[b^lf hYbV\ ]l b_XUQcm ^V b]_WV] S__RjV
^Y[Q[5 `_b[_\m[d bY^cQ[bYb pXl[Q ^V `_XS_\pVc XQUQcm `QaQ]Vcal U\p
[_^bcad[c_a_S [QWU_T_ n\V]V^cQ ]QbbYSQ7

B^pcm S_X^Y[iYV `a_R\V]l `_XS_\pVc SSVUV^YV Vjݷ _U^_T_ [_^6
bcad[c_aQ7 >Q`_]^Y]5 hc_ [_]`Y\pc_a bhYcQVc [_^bcad[c_a_] ed^[6
gYo6h\V^ [\QbbQ 1Y\Y bcad[cdal25 Y]p [_c_a_Z b_S`QUQVc b Y]V^V]
[\QbbQ 1Y\Y bcad[cdal27 2\QT_UQap bS_ZbcSd `VaVTadX[Y ed^[gYZ S
BY44 ]l ]_WV] SSVbcY S _U^_Z _R\QbcY SYUY]_bcY ^Vb[_\m[_ ed^[6
gYZ b _U^Y] Y cV] WV Y]V^V]D nc_ _c^_bYcbp5 aQXd]VVcbp5 Y [ [_^bcad[6
c_aQ]7 >dW^_ c_\m[_5 hc_Rl ed^[gYY5 Y]VojYV _UY^Q[_SlV Y]V^Q 1S
UQ^^_] b\dhQV ‑ [_^bcad[c_al25 aQX\YhQ\Ybm [_\YhVbcS_] Y8Y\Y cY6
`_] `QaQ]Vca_S7 9cQ[5 U_RQSY] S [\Qbb L?=@<5H Vjݷ _UY^ [_^bcad[c_aC

3<1CC L?=@<5H K
4?E2<5 B55 9=D

@E2<93C
L?=@<5H14?E2<5 1hB55 4?E2<5 1h9=2

K B5 F 1hB5D 9= F 1h9=D M
L?=@<5H12 K B5 F 9D 9= F 9D M

887777
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CV`Vam ]l ]_WV] _`YblSQcm `VaV]V^^lV cY`Q L?=@<5H5 ^V XQUQSQp ^Y6
[Q[Yf `QaQ]Vca_S7 @_nc_]d [_^bcad[c_a5 Y]VojYZ `dbc_Z b`Yb_[ `Q6
aQ]Vca_S5 ^QXlSQoc [_^bcad[c_a_] `_ d]_\hQ^Yo7 6T_ ^Q\YhYV
UV\QVc S_X]_W^l]Y5 S hQbc^_bcY5 b\VUdojYV _`YbQ^YpC

L?=@<5H J<D 88 Yb`_\mXdV] [_^bcad[c_a `_ d]_\hQ^Yo
L?=@<5H Fd>9fD 88 [_^bcad[c_a RdUVc SlXSQ^ >9 aQX5

88 c7V7 U\p [QWU_T_ n\V]V^cQ

:97=7=7 ;_^bcad[c_al `aV_RaQX_SQ^Yp
@aY b_XUQ^YY `a_TaQ]] ^Q pXl[Qf5 _R\QUQojYf cY`YXQgYVZ5 ^VaVU6

[_ S_X^Y[QVc `_caVR^_bcm Yb`_\mX_SQcm X^QhV^YV _U^_T_ cY`Q cQ]5 TUV
`_ b]lb\d `aVU`_\QTQVcbp X^QhV^YV UadT_T_ cY`Q7 ?UY^ YX `a_bcVZ6
iYf `aY]Va_S cQ[_Z bYcdQgYY ‑ b\_WV^YV 1Y\Y UadTQp QaYe]VcYhV6
b[Qp _`VaQgYp2 hYb\Q b `\QSQojVZ c_h[_Z Y gV\_T_ hYb\Q7 3 pXl[V BY
S `_U_R^lf b\dhQpf `a_YXS_UYcbp cQ[ ^QXlSQV]_V ^VpS^_V `aV_RaQX_6
SQ^YV cY`_S7 CQ[5 Vb\Y ]l _`YiV] `VaV]V^^do 1 [Q[ gV\_hYb\V^^do5
Q `VaV]V^^do 2 [Q[ Y]Vojdo cY` 6<?1D5 Y `_b\V nc_T_ Yb`_\mXdV] S
`a_TaQ]]V SlaQWV^YV 1 4 25 [_]`Y\pc_a ^VpS^_ `aV_RaQXdVc X^QhV6
^YV `VaV]V^^_Z 1 [ cY`d 6<?1D5 Y c_\m[_ `_b\V nc_T_ Sl`_\^Yc b\_WV6
^YV7 C_h^_ cQ[ WV5 Vb\Y S `a_TaQ]]V _`YbQ^Q ed^[gYp F?94 616<?1D25
]l ]_WV] XQ`YbQcm SlX_S 61;>25 Y [_]`Y\pc_a b_hcݷc cQ[_Z [_U [_a6
aV[c^l]5 c7 [7 5ݷX^QVcݷ [Q[Y] _RaQX_] YX gV\_T_ hYb\Q bUV\Qcm hYb\_
b `\QSQojVZ c_h[_ZD Y^QhV T_S_ap5 S pXl[V BY `aYbdcbcSdVc `aQSY\_
`aV_RaQX_SQ^Yp X^QhV^YZ cY`Q 9>D S X^QhV^Yp cY`Q 6<?1D7 6bcVbcSV^6
^_5 pXl[ BY44 cQ[WV `_XS_\pVc `a_YXS_UYcm `_U_R^lV ^VpS^lV `aV6
_RaQX_SQ^Yp5 ^_5 `_]Y]_ nc_T_5 S [ݷ^ Vbcm baVUbcSQ d[QXQ^Yp `aQSY\
`aV_RaQX_SQ^Yp U\p cY`_S UQ^^lf5 SSVUݷ^^lf `_\mX_SQcV\V]7 ?U^Y]
YX cQ[Yf baVUbcS pS\pocbp [_^bcad[c_al `aV_RaQX_SQ^Yp7

?hVSYU^_5 hc_ XQUQcm `aQSY\_ `aV_RaQX_SQ^Yp X^QhV^YZ cY`Q J S
X^QhV^Yp cY`Q K ‑ nc_ c_ WV bQ]_V5 hc_ XQUQcm Y^bcad[gYo `_ b_XUQ6
^Yo _RkV[cQ cY`Q K `_ Y]VojV]dbp X^QhV^Yo cY`Q J7 3 bQ]_] UV\V5 S
aQX_RaQ^^_] SliV `aY]VaV [_]`Y\pc_a b^QhQ\Q bca_Y\ X^QhV^YV cY6
`Q 6<?1D5 Yb`_\mXdp S [QhVbcSV _c`aQS^_Z c_h[Y Y]VojVVbp X^QhV^YV
cY`Q 9>DD aQXd]VVcbp5 [_]`Y\pc_ad U\p nc_T_ ^V_Rf_UY]_ 5ݷX^Qcmݷ [Q[
nc_ UV\Qcm7 ;Q[ _c]VhQ\_bm S 5>7>97:ݷ Y^bcad[gYY [_]`Y\pc_ad BY44
`_ b_XUQ^Yo _RkV[c_S [\QbbQ ^Q _b^_SV XQUQ^^lf `QaQ]Vca_S UQoc6
bp `dcV] _`YbQ^Yp [_^bcad[c_a_S b b__cSVcbcSdojY]Y `QaQ]VcaQ]Y7
CQ[Y] _RaQX_]5 Vb\Y SSVbcY S [\QbbV K [_^bcad[c_a5 `_\dhQojYZ `QaQ6
]Vca cY`Q J5 nc_ [Q[ aQX Y RdUVc Y^bcad[gYp `_ b_XUQ^Yo _RkV[cQ cY`Q
K `_ Y]VojV]dbp X^QhV^Yo cY`Q J7 @aVUbcQS\pVcbp `_nc_]d S`_\^V
\_TYh^l] Yb`_\mX_SQcm cQ[YV Y^bcad[gYY U\p Sl`_\^V^Yp ^VpS^_T_
`aV_RaQX_SQ^Yp cY`_S7
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9cQ[5 [_^bcad[c_a5 [_c_alZ `_\dhQVc ^Q Sf_U a_S^_ _UY^ `QaQ]Vca5
Y]VojYZ cY`5 _c\Yh^lZ _c _`YblSQV]_T_5 ^QXlSQVcbp [_^bcad[c_6
a_] `aV_RaQX_SQ^Yp:9 Y Yb`_\mXdVcbp [_]`Y\pc_a_] ^V c_\m[_ S
b\dhQV pS^_T_ b_XUQ^Yp _RkV[cQ5 ^_ Y U\p `a_SVUV^Yp ^VpS^_T_ `aV6
_RaQX_SQ^Yp cY`_S7 @a_Y\\obcaYadV] b[QXQ^^_V ^Q `aY]VaV SSVU6^ݷ
^_T_ aQ^VV [\QbbQ L?=@<5H7 Pb^_5 hc_ `_ b]lb\d [_]`\V[b^lf hYbV\
\oR_V UVZbcSYcV\m^_V hYb\_ ]_WVc Rlcm `aV_RaQX_SQ^_ [ [_]`\V[b^_6
]d U_RQS\V^YV] ^d\VS_Z ]^Y]_Z hQbcY c_h^_ cQ[ WV5 [Q[ gV\_V hYb\_
`aV_RaQXdVcbp [ hYb\d b `\QSQojVZ c_h[_Z U_RQS\V^YV] ^d\VS_Z Ua_R6
^_Z hQbcY7 Hc_Rl SlaQXYcm nc_ b__c^_iV^YV ]VWUd UVZbcSYcV\m^l]Y
Y [_]`\V[b^l]Y hYb\Q]Y5 U_`_\^Y] [\Qbb b\VUdojY] [_^bcad[c_a_]C

L?=@<5H14?E2<5 12 K B5 F 1D 9= F 9D M

B _U^_Z bc_a_^l5 nc_c [_^bcad[c_a `_XS_\pVc ^Q] _`YblSQcm [_]6
`\V[b^lV hYb\Q b d[QXQ^YV] _U^_T_ UVZbcSYcV\m^_T_ `QaQ]VcaQ5 ^Q6
`aY]VaC

L?=@<5H 31B7@2D

B UadT_Z bc_a_^l5 Vb\Y S `a_TaQ]]V Y]VVcbp ed^[gYp

F?94 61L?=@<5H 12D

‑ ]l ]_WV] SlXSQcm Vݷ U\p UVZbcSYcV\m^_T_ `QaQ]VcaQC

61;7@2D

2\QT_UQap ^Q\YhYo S [\QbbV L?=@<5H [_^bcad[c_aQ `aV_RaQX_SQ^Yp
[_]`Y\pc_a db`Vi^_ _RaQR_cQVc cQ[_Z SlX_SD U\p nc_T_ b `_]_jmo
[_^bcad[c_aQ `aV_RaQX_SQ^Yp RdUVc b_XUQ^ SaV]V^^lZ _RkV[c cY`Q
L?=@<5H5 [_c_alZ Y RdUVc `_UQ^ ^Q Sf_U ed^[gYY 67

:97=7>7 Bbl\[Y
@_^pcYV bbl\[Y 5 [_c_a_]d `_bSpjݷ^ nc_c `QaQTaQe5 _[QXlSQVcbp

[\ohVSl] U\p `_^Y]Q^Yp UQ\m^VZiVT_ ]QcVaYQ\Q7 =VWUd cV]5 ^YhVT_
`_f_WVT_ ^Vc ^Y S hYbc_] BY5 ^Y S UadTYf pXl[Qf `a_TaQ]]Ya_SQ^Yp5
cQ[ hc_ bbl\[Y hQbc_ SlXlSQoc d ^QhY^QojYf _`aVUV\ݷ^^lV cadU^_6
bcY7 @_bcQaQZcVbm `_nc_]d `_U_ZcY [ YXdhV^Yo nc_T_ `QaQTaQeQ _b_6
RV^^_ S^Y]QcV\m^_5 Q `aY S_X^Y[^_SV^YY S_`a_b_S _RpXQcV\m^_ XQUQZcV
Yf SQiV]d `aV`_UQSQcV\o Y\Y [_]d6c_ Vj5ݷ [c_ b]_WVc SQ] _Rkpb^Ycm
`a_Ybf_UpjVV7

Bbl\[Q S BY44 ‑ nc_ _b_RlZ SYU _RkV[c_S UQ^^lf5 aVQ\YXdV]lZ
`dcݷ] faQ^V^Yp QUaVbQ [Q[_Z6c_ `VaV]V^^_Z5 ^_5 S _c\YhYV _c d[QXQ6

:96b\Y c_\m[_ b`VgYQ\m^_V X^QhV^YV cQ[_T_ [_^bcad[c_aQ ^V _c]V^Ycm UYaV[cY6
S_Z 5H@<939D7
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cV\p5 bbl\[Q bV]Q^cYhVb[Y n[SYSQ\V^c^Q c_Z `VaV]V^^_Z5 ^Q [_c_ado
_^Q bbl\QVcbp7 9^QhV T_S_ap5 \oRlV _`VaQgYY ^QU bbl\[_Z RdUdc ^Q
bQ]_] UV\V `a_YXS_UYcmbp ^QU c_Z `VaV]V^^_Z5 QUaVb [_c_a_Z b_UVa6
WYcbp S bbl\[V7 >QU_ _c]VcYcm5 hc_ nc_ _c^_bYcbp Y [ `aYbSQYSQ^Yp]5
Y [ SXpcYo QUaVbQ ‑ S__RjV [_ SbV] _`VaQgYp]5 [Q[YV ]_Tdc RlcmD bQ6
]d bbl\[d5 cQ[Y] _RaQX_]5 S__RjV ^VS_X]_W^_ YX]V^Ycm5 Vݷ X^QhV^YV
1`VaV]V^^Qp5 ^Q [_c_ado _^Q bbl\QVcbp2 XQUQݷcbp S ]_]V^c b_XUQ^Yp
bbl\[Y Y _bcQݷcbp ^VYX]V^^l] S cVhV^YV SbVT_ ba_[Q Vݷ bdjVbcS_SQ^Yp7

BY^cQ[bYhVb[Y cY` UQ^^lf ݷbbl\[Qݷ _`YblSQVcbp Q^Q\_TYh^_ d[Q6
XQcV\o5 c_\m[_ S]Vbc_ bY]S_\Q ݷ3ݷ Yb`_\mXdVcbp bY]S_\ 7::ݷ6ݷ @a_Y\6
\obcaYadV] b[QXQ^^_V `a_bcl] `aY]Va_]C

9>D 9D 88 gV\_hYb\V^^Qp `VaV]V^^Qp
9>D 3@ F 69D 88 d[QXQcV\m ^Q `VaV]V^^do 9
9>D 6B F 9D 88 bbl\[Q ^Q `VaV]V^^do 9

944D 88 dSV\YhYcm 9 ^Q :
13@244D 88 c_ WV bQ]_V hVaVX d[QXQcV\m
B44D 88 c_ WV bQ]_V `_ bbl\[V

?Rlh^_ T_S_apc _ VaV]V^^lf`ݷ bbl\_h^_T_ cY`Qݷ ^QaQS^V b `VaV]V^6
^l]Y UadTYf cY`_S5 f_cp bbl\[Y ^V S`_\^V [_aaV[c^_ ^QXlSQcm V6`ݷ
aV]V^^l]Y5ݷ `_b[_\m[d YX]V^Ycm X^QhV^YV bQ]_Z bbl\[Y ^V\mXpC Sb5ݷ
hc_ ]l b ^VZ `_`lcQV]bp bUV\Qcm5 ^Q bQ]_] UV\V RdUVc bUV\Q^_ b c_Z
`VaV]V^^_Z5 ^Q [_c_ado bbl\[Q bbl\QVcbp7

9X6XQ ^VYX]V^^_bcY bbl\_[ `VaV]V^^do bbl\_h^_T_ cY`Q ^V\m6
Xp _`YbQcm RVX Y^YgYQ\YXQgYY5 c_ Vbcm RVX XQUQ^Yp ^QhQ\m^_T_
X^QhV^Yp7 CQ[_V _`YbQ^YV Rl\_ Rl XQSVU_]_ RVbb]lb\V^^l]5 SVUm Vb6
\Y ^V XQUQcm X^QhV^YV bbl\[Y b bQ]_T_ ^QhQ\Q5 c_ `_c_] ]l ^Y[Q[Y]
b`_b_R_] _b]lb\V^^_V X^QhV^YV S bbl\[d dWV ^V XQ^Vb7[ݷ @_\mXdpbm
b\dhQV]5 ^Q`_]^Y] Vjݷ aQX5 hc_ Y^YgYQ\YXQgYp Y `aYbSQYSQ^YV ‑ nc_
b_SVaiV^^_ aQX^lV bdj^_bcY7

?`YbQS S ^QiV] `aY]VaV bbl\[d ^Q `VaV]V^^do 95 ]l eQ[cYhVb[Y
SSV\Y bY^_^Y] Y]V^Y 9 ‑ Y]p B5 _R_X^QhQojVV c_c WV bQ]lZ _RkV[c
UQ^^lf7 CQ[_V Yb`_\mX_SQ^YV bbl\_[ ]_WVc `_[QXQcmbp RVbb]lb\V^6
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\Yh^_T_ _c F?945 c_ 3@ ‑ \VS_U_`dbcY]_V SlaQWV^YVD Vb\Y F ‑ ^V[YZ
]QbbYS 1Y\Y5 _`pcm WV5 QUaVb25 c_ Fd9f RdUVc \VS_U_`dbcY]l]D Vb\Y
A ‑ QUaVb bcad[cdal5 b_UVaWQjVZ `_\V 65 c_ A6G6 ‑ \VS_U_`dbcY]_V
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hYb\V^Yp \VS_U_`dbcY]_T_ SlaQWV^Yp S UVZbcSYcV\m^_bcY bcQ^_SYcbp
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n[aQ^V5 b`Yb_[ VT_ ]Vc_U_S ]_W^_ _fSQcYcm _U^Y] SXT\pU_]D Vb\Y WV
S [\QbbV _`YbQ^l ]Vc_Ul b Ta_]_XU[Y]Y cV\Q]Y5 U\p _X^Q[_]\V^Yp b
XQT_\_S[Q]Y ]Vc_U_S ]_WVc `_caVR_SQcmbp U_\T_V `VaV\YbclSQ^YV [_6
UQ cdUQ Y _RaQc^_5 `aYhݷ] S `a_gVbbV `_Yb[Q XQT_\_S[Q _U^_T_ ]Vc_UQ
`a_TaQ]]Ybc ]_WVc db`Vcm XQRlcm `a_ UadTYV5 cQ[ hc_ YXdhV^YV [\QbbQ
bcQ^_SYcbp XQ^pcYV] U_\TY] Y dc_]YcV\m^l]7

6bcm Y Vjݷ _U^Q `a_R\V]Q b cV\Q]Y ]Vc_U_S5 [_c_aQp S_X^Y[QVc `aY
^Q`YbQ^YY ]^_T_]_Ud\m^lf `a_TaQ]]7 3 pXl[V BY ]l `_]VjQ\Y _`Y6
bQ^Yp bcad[cda5 ^V_Rf_UY]lV R_\VV hV] S _U^_] ]_Ud\V5 S XQT_\_S_h6
^lV eQZ\l7 3 BY44 b [\QbbQ]Y Y bcad[cdaQ]Y bYcdQgYp b_SVaiV^^_
cQ[Qp WVC Vb\Y ]l f_cY] Yb`_\mX_SQcm ^V[_c_alZ [\Qbb Y\Y bcad[6
cdad S ^Vb[_\m[Yf ]_Ud\pf5 b\VUdVc `_]VbcYcm _`YbQ^YV nc_T_ [\QbbQ
Y\Y bcad[cdal S XQT_\_S_h^lZ eQZ\ Y S[\ohYcm nc_c eQZ\ UYaV[6
cYS_Z 39>3<E45 27772 S_ SbV ^dW^lV ]_Ud\Y7 6b\Y `aY nc_] [\Qbb
Y\Y bcad[cdaQ b_UVaWYc cV\Q ]Vc_U_S5 nc_ RdUVc _X^QhQcm5 hc_ [_U5 b_6
bcQS\pojYZ Yf cV\Q5 _[QWVcbp _c[_]`Y\Ya_SQ^ S [QWU_] YX ]_Ud\VZ7
3 Yc_T_S_] Yb`_\^pV]_] eQZ\V ]_WVc _[QXQcmbp X^QhYcV\m^_V [_\YhV6
bcS_ UdR\YadV]_T_ [_UQC [QWUlZ YX ]_Ud\VZ5 Yb`_\mXdojYf ^Qi [\Qbb5
`aY^Vbݷc S Yb`_\^pV]lZ eQZ\ bS_o [_`Yo [_UQ VT_ ]Vc_U_S7

?RV `a_R\V]l ‑ Ta_]_XU[_bcm _`YbQ^Yp [\QbbQ Y UdR\Ya_SQ^YV
_RkV[c^_T_ [_UQ ]Vc_U_S ‑ aViQocbp Sl^VbV^YV] cV\ ]Vc_U_S XQ
`aVUV\l _`YbQ^Yp [\QbbQ 1^QXlSQV]_T_ cQ[WV XQT_\_S[_] [\QbbQ27
@aY nc_] S XQT_\_S[V [\QbbQ _bcQS\pVcbp c_\m[_ `a_c_cY` 1XQT_\_S_[2
ed^[gYY6]Vc_UQ5 c_ Vbcm cY` S_XSaQjQV]_T_ X^QhV^Yp5 Y]p ]Vc_UQ5
b`Yb_[ e_a]Q\m^lf `QaQ]Vca_S Y 1S_X]_W^_2 ]_UYeY[Qc_a 3?>CD5 `_6
b\V hVT_ S]Vbc_ cV\Q ]Vc_UQ bcQSYcbp c_h[Q b XQ`pc_Z5 [Q[ Y `_b\V _Rlh6
^_T_ `a_c_cY`Q ed^[gYY7 CV\_ ed^[gYY6]Vc_UQ `aY nc_] _`YblSQVcbp
S UadT_] ]VbcV5 XQ `aVUV\Q]Y XQT_\_S[Q [\QbbQ5 S_X]_W^_ UQWV5 hc_ S
UadT_] eQZ\V ‑ _Rlh^_ cQ[ b\dhQVcbp5 Vb\Y XQT_\_S_[ [\QbbQ Sl^VbV^
S XQT_\_S_h^lZ eQZ\D cV\Q ]Vc_U_S `aY nc_] _`YblSQocbp S eQZ\V aV6
Q\YXQgYY b__cSVcbcSdojVT_ ]_Ud\p5 cQ[ hc_ `aY caQ^b\pgYY ]_Ud\VZ5
S[\ohQojYf nc_c XQT_\_S_h^Y[5 [_]`Y\pc_a SYUYc XQT_\_S_[ [\QbbQ5
^_ ^V SYUYc aVQ\YXQgYo VT_ ]Vc_U_S7

@aY _`YbQ^YY ed^[gYY6]Vc_UQ XQ `aVUV\Q]Y XQT_\_S[Q [\QbbQ ^dW6
^_ d[QXQcm [_]`Y\pc_ad5 hc_ aVhm YUݷc Y]V^^_ _ ]Vc_UV _`aVUV\ݷ^^_T_
[\QbbQ5 Q ^V _ `a_bc_Z ed^[gYY7 Nc_ UV\QVcbp b `_]_jmo bY]S_\Q
aQb[alcYp _R\QbcY SYUY]_bcY 5 S a_\Y [_c_a_T_ S BY44 Slbcd6
`QVc USQ US_Vc_hYp ݷCCݷ 1Y^_TUQ `a_TaQ]]Ybcl ^QXlSQoc nc_c bY]6
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S_\ 27ݷ[hVcSVa_c_hYVݷ >Q`aY]Va5 Vb\Y ]l _`YblSQV] ^V[YZ [\Qbb L:
Y S [ݷ^ Vbcm [_^bcad[c_a `_ d]_\hQ^Yo Y ^V[_c_alV ]Vc_Ul 6 Y 75
Sl^VbV^YV _`YbQ^Yp ]Vc_U_S XQ `aVUV\l [\QbbQ ]_WVc SlT\pUVcm cQ[C

3<1CC L: K
88 777

@E2<93C
L:12D
F?94 619>D 15 9>D 22D
9>D 713?>CD 381B 3CDB2 3?>CDD

MD

88 777 88

L:CCL:12
K

88 cV\_ [_^bcad[c_aQ
M

F?94 L:CC619>D 15 9>D 22
K

88 cV\_ ]Vc_UQ 6
M

9>D L:CC713?>CD 381B 3CDB2 3?>CD
K

88 cV\_ ]Vc_UQ 7
M

B]lb\ aQb[alcYpݷ _R\QbcY SYUY]_bcYݷ ]_W^_ `_pb^Ycm b\VUdojY]
_RaQX_]7 9]V^Q `_\VZ Y ]Vc_U_S \_[Q\YX_SQ^l S [\QbbVC Vb\Y S [\QbbV
Vbcm ]Vc_U b Y]V^V] 65 c_ S^V [\QbbQ ]l ]_WV] Yb`_\mX_SQcm YUV^cY6
eY[Qc_a 6 U\p UadTYf gV\VZ \YR_ S_SbV ^V Yb`_\mX_SQcm VT_D `_pS\V^YV
YUV^cYeY[Qc_aQ 6 S^V [\QbbQ ^V Y]VVc ^Y[Q[_T_ _c^_iV^Yp [ ]Vc_Ud 65
_`YbQ^^_]d S [\QbbV7 3]VbcV b cV] S ^V[_c_alf b\dhQpf Y]p ]Vc_UQ 6
Sbݷ WV `_pS\pVcbp S^V [\QbbQ Y]V^^_ [Q[ Y]p nc_T_ ]Vc_UQ ‑ ^Q`aY6
]Va5 `aY SlX_SV VT_ U\p _RkV[cQ [\QbbQ7 CQ[Y] _RaQX_]5 S _c\YhYV _c5
^Q`aY]Va5 \_[Q\m^lf `VaV]V^^lf S ed^[gYpf5 Y]V^Q h\V^_S [\QbbQ
U_bcd`^l S^V [\QbbQ 1[_^Vh^_5 Vb\Y _^Y ^V XQ[alcl ]VfQ^YX]_] XQ6
jYcl25 ^_ c_\m[_ Vb\Y Y]Vocbp d[QXQ^Yp ^Q c_5 hc_ caVRdVcbp Y]p YX
[\QbbQD `aY SlX_SV ]Vc_UQ U\p _RkV[cQ cQ[Y] d[QXQ^YV] bhYcQVcbp cY`
nc_T_ _RkV[cQ7

4_S_apc `_nc_]d5 hc_ [\Qbb 1Y\Y bcad[cdaQ2 `aVUbcQS\pVc b_R_Z _R6
\Qbcm SYUY]_bcY 1Y\Y5 Vb\Y dT_U^_5 `a_bcaQ^bcS_ Y]ݷ^ ‑ ncY
cVa]Y^l bhYcQocbp S `a_TaQ]]Ya_SQ^YY bY^_^Y]Q]Y25 S [_c_a_Z ]_6
Tdc bdjVbcS_SQcm bS_Y 1`aY^QU\VWQjYV VZ2 Y]V^Q5 ^V [_^e\Y[cdojYV
b Y]V^Q]Y S^V Vݷ UQWV `aY b_S`QUV^YY YUV^cYeY[Qc_a_S7 9]V^Q5 \_6
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[Q\YX_SQ^^lV S _R\QbcY SYUY]_bcY5 _c nc_T_ ^V bcQ^_Spcbp5 S__RjV T_6
S_ap5 ^VU_bcd`^lD _^Y U_bcd`^l5 ^_ c_\m[_ `aY ^Q\YhYY d[QXQ^YZ ^Q
_R\Qbcm SYUY]_bcY7 BY]S_\ aQb[alcYp _R\QbcY SYUY]_bcY [Q[ aQX Y
`aVU^QX^QhV^ U\p cQ[Yf d[QXQ^YZ7 =_W^_ b[QXQcm5 hc_ _UY^ Y c_c WV
]Vc_U Y]VVc S^dcaY [\QbbQ L: 1c_ Vbcm S cV\Qf VT_ ]Vc_U_S2 Y]p 65 Q
S^V [\QbbQ ‑ Y]p L:CC67

BY]S_\ aQb[alcYp _R\QbcY SYUY]_bcY `aY]V^pVcbp ^V c_\m[_ U\p
_`YbQ^Yp ]Vc_U_S S^V XQT_\_S[Q [\QbbQ7 6b\Y _`dbcYcm Y]p _R\QbcY
SYUY]_bcY b\VSQ _c bY]S_\Q 5ݷCCݷ `_UaQXd]VSQVcbp T\_RQ\m^Qp _R\Qbcm
SYUY]_bcYD ^Q`aY]Va5 Vb\Y S SQiV] [\QbbV Vbcm ]Vc_U 6E>3 Y `aY nc_]
S SQiVZ `a_TaQ]]V Vbcm _Rlh^Qp ed^[gYp b cQ[Y] WV Y]V^V]5 Sl ]_6
WVcV [ ^VZ _RaQcYcmbp YX ]Vc_U_S SQiVT_ [\QbbQ5 ^QXSQS Vݷ CC6E>37
B UadTY]Y b\dhQp]Y `aY]V^V^Yp bY]S_\Q ݷCCݷ ]l bc_\[^ݷ]bp `_XWV
`aY aQbb]_caV^YY bcQcYhVb[Yf `_\VZ Y ]Vc_U_S7

BUV\QV] Vjݷ _U^_ SQW^_V XQ]VhQ^YV7 HQbc_ ]_W^_ bc_\[^dcmbp b dcSVaWUV6
^YV]5 hc_ ݷhVcSVa_c_hYVݷ ‑ nc_ p[_Rl _`VaQgYp 1Y5 S hQbc^_bcY5 Vݷ S[\ohQoc
S b`Yb_[ _`VaQgYZ5 [_c_alV ^V\mXp `VaV_`aVUV\pcm27 Hc_Rl _`a_SVaT^dcm nc_
dcSVaWUV^YV5 U_bcQc_h^_ XQ]VcYcm5 hc_ ^Y b\VSQ5 ^Y b`aQSQ _c bY]S_\Q ݷCCݷ ^V
]_WVc bc_pcm ^Y[Q[_V SlaQWV^YVC ^Y Y]p _R\QbcY SYUY]_bcY5 ^Y Y]p `_\p Y\Y
]Vc_UQ ^V ]_Tdc Rlcm SlhYb\V^l5 Yf ]_W^_ d[QXlSQcm c_\m[_ S pS^_] SYUV7
6b\Y bhYcQcm ݷCCݷ _`VaQgYVZ5 _^Q _[QWVcbp 5ݷd\m6Qa^_Z^ݷ c_ Vbcm _`VaQgYVZ
RVX _`VaQ^U_SD ]Q\_ c_T_5 S_ ]^_TYf b\dhQpf _^Q Vjݷ Y ^V Y]VVc X^QhV^Yp7 >_
T\QS^_V UQWV ^V nc_7 ;_^bcad[gYY b bY]S_\_] ݷCCݷ hQbc_ SbcaVhQocbp S cQ6
[Yf [_^cV[bcQf5 TUV `a_bc_ ^V ]_WVc Rlcm ^YhVT_ `_f_WVT_ ^Q QaYe]VcYhVb[_V
SlaQWV^YV ‑ ^Q`aY]Va5 S XQT_\_S[Qf ed^[gYZ Y\Y S _`YbQ^Ypf `VaV]V^^lf7
<_TYh^VV bhYcQcm5 hc_ bY]S_\ ݷCCݷ ^Y[Q[_T_ _c^_iV^Yp [ _`VaQgYp] ^V Y]VVc5
nc_ `a_bc_ bY]S_\7

:97=7:=7 ݷUbcQS\pV]lV_@ݷ ed^[gYY 19><9>52
; ^l^Vi^V]d ]_]V^cd d hYcQcV\p ]_T\_ b\_WYcmbp _jdjV^YV5

hc_ _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV S]VbcV b QRbcaQ[c6
^l]Y cY`Q]Y UQ^^lf ‑ nc_ Wdc[_ ^VneeV[cYS^_ YX6XQ c_T_5 hc_ [
XQ[alcl] `_\p] [\Qbb_S Y bcad[cda `aYf_UYcbp _RaQjQcmbp hVaVX
ed^[gYY6]Vc_Ul5 Q SVUm SlX_S ed^[gYY `aVU`_\QTQVc `_]VjV^YV S
bcV[ Vݷ `QaQ]Vca_S 1[Q[ ]Y^Y]d] d[QXQcV\p D89C25 b_XUQ^YV Y `_6
b\VUdojdo \Y[SYUQgYo bcV[_S_T_ eaVZ]Q Y Sbݷ cQ[_V `a_hVV7 5\p
]Q\_6]Q\mb[Y ^VcaYSYQ\m^lf ed^[gYZ Sbݷ nc_ ^V b_XUQݷc `a_R\V]5 `_6
b[_\m[d _`VaQgYY5 bSpXQ^^lV b cVf^YhVb[Y] Yb`_\^V^YV] SlX_SQ ed^[6
gYY Y S_XSaQcQ YX ^V5ݷ _Rlh^_ _c^Y]Qoc ^Yhc_W^_V SaV]p S baQS^V6
^YY b Sl`_\^V^YV] cV\Q ed^[gYYD ^_ SVUm ]l ^V_U^_[aQc^_ SYUV\Y
S `aY]VaQf ed^[gYY6]Vc_Ul5 `_`a_bcd S_XSaQjQojYV X^QhV^YV `_\p
_RkV[cQ5 Q b[_`Ya_SQcm `_\V YX XQUQ^^_Z _R\QbcY `Q]pcY ]_W^_ _U^_Z
[_]Q^U_Z =?F1
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5VZbcSYcV\m^_5 Vb\Y Rl [_]`Y\pc_a _e_a]\p\ SbV SlX_Sl ]Vc_U_S
5ݷ6hVbc^_]d_`ݷ nc_ ]_T\_ Rl `aYSVbcY [ _jdcY]l] `_cVap]5 ^_5 [ bhQ6
bcmo5 Sbݷ ^V cQ[ `\_f_7 5V\_ S c_]5 hc_ [_]`Y\pc_a BY44 ^V[_c_alV
ed^[gYY bhYcQVc ݷUbcQS\pV]l]Y_`ݷ 1Q^T\7 9><9>5D SbcaVhQVcbp cQ[WV
adbb[YZ `VaVS_U 27ݷSbcaQYSQV]lVݷ ;_TUQ S cV[bcV `a_TaQ]]l SbcaVhQ6
Vcbp _RaQjV^YV [ cQ[_Z ed^[gYY5 [_]`Y\pc_a S]Vbc_ _Rlh^_T_ SlX_SQ
`_UbcQS\pVc ]QiY^^lZ [_U cV\Q ed^[gYY7 @_b\V nc_T_ _`cY]YXQc_a5
aQR_cQojYZ ^Q da_S^V ]QiY^^lf [_]Q^U5 Sl[YUlSQVc Sbݷ \Yi^VV5 cQ[
hc_ Yc_T_SlZ [_U bcQ^_SYcbp ^Yhdcm ^V ]V^VV neeV[cYS^l]5 hV] Vb6
\Y Rl ]l _RaQjQ\Ybm [ `_\p] _RkV[cQ RVX Sbp[Yf SlX_S_S ]Vc_U_S ‑
b_RbcSV^^_ T_S_ap5 ^Q da_S^V ]QiY^^_T_ [_UQ ^Y[Q[Yf SlX_S_S Y ^V
`a_Ybf_UYc7

;_^Vh^_5 cQ[_V Y]VVc b]lb\ \Yim U\p ed^[gYZ b _hV^m [_a_c[Y]
cV\_]7 3b`_]^Y] cV`Vam5 hc�_ ]l _RbdWUQ\Y S `aVUlUdjV] `QaQTaQeVC
c_\m[_ _hV^m [_a_c[YV cV\Q ]Vc_U_S bc_Yc _bcQS\pcm S XQT_\_S[V [\Qb6
bQ5 Q SbV `a_hYV Sl^_bYcm XQ VT_ `aVUV\l7 B_`_bcQSYS _U^_ b UadTY]5
]l b]_WV] \dhiV `_^pcm \_TY[d5 bc_pjdo XQ b\VUdojY] b_T\QiV^Y6
V]C [_]`Y\pc_a BY44 `lcQVcbp _RaQRQclSQcm [Q[ UbcQS6_`ݷ
\pV]lVݷ SbV ]Vc_Ul5 cV\Q [_c_alf _`YbQ^l ^V`_baVUbcSV^^_
S XQT_\_S[V [\QbbQ7

=l ]_WV] `aVU\_WYcm [_]`Y\pc_ad _RaQRQclSQcm S [QhVbcSV `_U6
bcQS\pV]_Z \oRdo ed^[gYo5 U\p nc_T_ U_bcQc_h^_ `VaVU Vݷ _`YbQ^YV]
`_bcQSYcm [\ohVS_V b\_S_ 9><9>5C

9><9>5 9>D 619>D H2
K

88777
M

6bcVbcSV^^_5 bUV\Qcm nc_ ]_W^_ Y b ]Vc_U_]5 cV\_ [_c_a_T_ ]l aViY\Y
Sl^VbcY XQ `aVUV\l XQT_\_S[Q [\QbbQ5 ^Q`aY]Va5 hc_Rl ^V XQTa_]_W6
UQcm nc_c XQT_\_S_[7

B 9><9>56ed^[gYp]Y bSpXQ^_ ^Vb[_\m[_ Y^cVaVb^lf ]_]V^c_S5 [_6
c_alV bc_Yc `_^Y]Qcm7 @aVWUV SbVT_ _c]VcY]5 hc_ ^Y _`YbQ^YV cV\Q
]Vc_UQ S XQT_\_S[V [\QbbQ5 ^Y UQWV pS^l] _RaQX_] d[QXQ^^Qp UYaV[6
cYSQ 9><9>5 S UVZbcSYcV\m^_bcY ^Y [ hV]d [_]`Y\pc_a ^V _RpXlSQocC
Vb\Y `_ cV] Y\Y Y^l] `aYhY^Q] _^ bhYcQVc5 hc_ ed^[gYo b cQ[Y] cV\_]
RdUVc neeV[cYS^VV _RaQRQclSQcm [Q[ _Rlh^do SlXlSQV]do ed^[gYo5
Q ^V [Q[ `_UbcQS\pV]do5 c_ Y]V^^_ cQ[ _^ b ^VZ Y `_bcd`Yc7

3c_a_Z ]_]V^c ^V bc_\m _hVSYUV^7 6b\Y S _U^_] YX SQiYf ]_Ud6
\VZ SS_UYcbp 9><9>56ed^[gYp5 [_c_ado Sl f_cYcV bUV\Qcm U_bcd`^_Z
U\p UadTYf ]_Ud\VZ5 c_ Vݷ _`YbQ^YV ‑ `_\^_bcmo5 S]VbcV b cV\_] ‑
b\VUdVc Sl^VbcY S XQT_\_S_h^lZ eQZ\7 Hc_Rl `_^pcm5 `_hV]d nc_ cQ[5
U_bcQc_h^_ Sb`_]^Ycm5 hc_ aVUQ[c_a bSpXVZ `aY bR_a[V `a_TaQ]]l YX
_RkV[c^lf ]_Ud\VZ aQbbcQS\pVc QUaVbQ5 `_ [_c_al] ]_Ud\Y _RaQjQoc6
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bp [ _RkV[cQ] 1`VaV]V^^l] Y ed^[gYp]5 Y\Y5 T_S_ap iYaV5 _R\Qbcp]
`Q]pcY25 SSVUݷ^^l] S UadTYf ]_Ud\pfD R_\miV ^Y[Q[Yf YX]V^V^YZ S
[_U aVUQ[c_a bSpXVZ S^VbcY ^V ]_WVc5 S c_] hYb\V5 VbcVbcSV^^_5 ^V ]_6
WVc _^ Y `_UbcQSYcm S]Vbc_ SlX_SQ ed^[gYY [Q[_Z6c_ cQ] eaQT]V^c
[_UQ5 RdUm _^ f_cm caYWUl cV\_] nc_Z ed^[gYY7 B\VU_SQcV\m^_5 `_U6
bcQ^_S[d [_UQ 9><9>56ed^[gYY U_\WV^ Sl`_\^Ycm [_]`Y\pc_a S_ SaV6
]p [_]`Y\pgYY5 ^_ SVUm `aY [_]`Y\pgYY _U^_T_ ]_Ud\p [_]`Y\pc_a
^V SYUYc cV[bcQ UadTYf ]_Ud\VZ ‑ b_RbcSV^^_ T_S_ap5 S nc_] Y b_bc_Yc
bdcm aQXUV\m^_Z caQ^b\pgYY7 3b5ݷ hc_ X^QVc [_]`Y\pc_a _ UadTYf ]_6
Ud\pf ‑ nc_ c_5 hc_ ^Q`YbQ^_ S `_U[\ohݷ^^lf XQT_\_S_h^lf eQZ\Qf5
_^Y [Q[ aQX U\p nc_T_ Y b_XUQocbpD cQ[ hc_5 [_\m b[_a_ [_]`Y\pc_ad
U\p `_UbcQ^_S[Y 9><9>56ed^[gYY ^dW^_5 _hVSYU^_5 X^Qcm Vݷ cV\_5 c_
nc_ cV\_ b\VUdVc Sl^VbcY S XQT_\_S_h^Y[7

<oR_`lc^_5 hc_ [_]`Y\pc_a ]_WVc b_XUQcm [Q[ _Rlh^do5 cQ[ Y
`_UbcQS\pV]do SVabYo U\p _U^_Z Y c_Z WV ed^[gYY7 >Q`aY]Va5 [_]`Y6
\pc_a `_`a_bcd Sl^dWUV^ TV^VaYa_SQcm _Rlh^do 1SlXlSQV]do2 `_U6
`a_TaQ]]d S b\dhQV5 Vb\Y TUV6c_ S SQiVZ `a_TaQ]]V _c nc_Z `_U`a_6
TaQ]]l RVadc QUaVb Y XQ^_bpc VT_ S d[QXQcV\m ^Q ed^[gYo7 3`a_hV]5
^Y nc_5 ^Y S_X]_W^lZ _c[QX [_]`Y\pc_aQ aQbb]QcaYSQcm ed^[gYo [Q[
ݷUbcQS\pV]do_`ݷ S \oR_] b\dhQV ^V ]_WVc `_S\Ypcm ^Q bV]Q^cY[d
Yc_T_S_Z `a_TaQ]]l ‑ c_\m[_ ^Q aQX]Va ]QiY^^_T_ [_UQ7

CQ[ Y\Y Y^QhV5 _R 9><9>56ed^[gYpf bc_Yc `_]^Ycm f_cp Rl U\p c_6
T_5 hc_Rl ^V R_pcmbp `_cVapcm neeV[cYS^_bcm YX6XQ SlX_S_S [_a_c[Yf
]Vc_U_S7

:97=7:>7 9^YgYQ\YXQgYp h\V^_S [\QbbQ S
[_^bcad[c_aV
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_`VaQ^U_S25 [_]`Y\pc_a _c[QWVcbp UV\Qcm SlR_a ]VWUd ^Y]Y Y `aY
`_`lc[V Yb`_\mX_SQcm _`VaQgYo S Y^eY[b^_Z e_a]V SlUQbc _iYR[d7
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c_U_] [\QbbQ L?=@<5H5 `ap]_T_ U_bcd`Q [ `_\p] B5 Y 9= ^Vc7 ?U^Q[_
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8UVbm bc_Yc _cSVcYcm ^Q _UY^ S_`a_b5 hQbc_ S_X^Y[QojYZ d bcdUV^6
c_S7 ?`VaQgYY 4F5 6F Y UadTYV `_U_R^lV Y] pS\pocbp b c_h[Y XaV^Yp
pXl[Q BY44 `_\^_bcmo bQ]_bc_pcV\m^l]Y5 c_ Vbcm5 ^Q`aY]Va5 _`VaQ6
gYp 4F ^Y[Q[ ^V bSpXQ^Q ^Y b _`VaQgYVZ F5 ^Y b _`VaQgYVZ 47 6b\Y ]l
_`YiV] S ^V[_c_a_] [\QbbV _`VaQgYY F Y 45 nc_ bQ]_ `_ bVRV ^V UQbc
^Q] S_X]_W^_bcY `aY]V^pcm [ _RkV[cQ] nc_T_ [\QbbQ _`VaQgYo 4F5 _^Q
U_\W^Q Rlcm _`YbQ^Q _cUV\m^_7 3 `aY^gY`V VZ ^Y[c_ ^V ]ViQVc UV\Qcm
hc_6c_ b_SVaiV^^_ Y^_V5 ^VWV\Y `_b\VU_SQcV\m^_ `aY]V^ݷ^^lV 4 Y F5
SVUm [_]`Y\pc_a ^Y[Q[ ^V ]_WVc `a_SVaYcm b__cSVcbcSYV _U^_T_ Y Uad6
T_T_D ^_ \dhiV _c cQ[Yf cao[_S S_XUVaWQcmbp5 hc_Rl ^V b_XUQSQcm S
`a_TaQ]]V \Yi^Yf aVRdb_S U\p aQXTQUlSQ^Yp7

1aTd]V^c _`VaQgYY `aYbSQYSQ^Yp ^V _RpXQ^ Y]Vcm c_c WV cY`5 hc_
Y _`YblSQV]lZ [\Qbb7 CQ[5 U\p [_]`\V[b^lf hYbV\ ]l ]_T\Y Rl _`aV6
UV\Ycm `aYbSQYSQ^YV [_]`\V[b^_Z `VaV]V^^_Z UVZbcSYcV\m^_T_ hYb\QC
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?`VaQgYp `aYbSQYSQ^Yp5 QaTd]V^c [_c_a_Z `aVUbcQS\pVc _RkV[c c_T_ WV [\QbbQ
Y\Y bbl\[d ^Q cQ[_Z _RkV[c5 [Q[ S `aVUlUdjV] `aY]VaV5 Y]VVc _U^d SQW^do
_b_RV^^_bcmC cQ[Qp _`VaQgYp TV^VaYadVcbp ^VpS^_5 Vb\Y Vݷ ^V _`YbQcm7 >VpS^lV
]Vc_Ul ]l `_Ua_R^_ _RbdUY] S b\VUdojV] `QaQTaQeV7

:97=7:B7 =Vc_Ul5 S_X^Y[QojYV ^VpS^_
6b\Y _`YbQcm S `a_TaQ]]V ^Q BY44 bcad[cdad Y\Y UQWV [\Qbb5 ^V

b_UVaWQjYZ 1`_ [aQZ^VZ ]VaV ^Q `VaSlZ SXT\pU2 ^Y[Q[Yf [_^bcad[6
c_a_S5 c_ `VaV]V^^do cQ[_T_ cY`Q Sbݷ WV _[QWVcbp S_X]_W^l] b_6
XUQcm7 Nc_ S`_\^V `_^pc^_ b `_XYgYZ XUaQS_T_ b]lb\QC SVUm bcad[cdal
S BY44 hQbc_ Yb`_\mXdocbp S Yf Ybf_U^_Z a_\Y5 `aYiVUiVZ YX pXl[Q
BY5 c_ Vbcm S [QhVbcSV _Rlh^_Z bcad[cdal UQ^^lf5 RVX_ Sbp[Yf ]Vc_U_S7
=VWUd cV] bV]Q^cY[Q pXl[Q BY44 `_UaQXd]VSQVc5 hc_ [QWUlZ n[XV]6
`\pa bcad[cdal Y\Y [\QbbQ pS\pVcbp _RkV[c_]5 Q U\p [QWU_T_ _RkV[cQ
`aY VT_ b_XUQ^YY SlXlSQVcbp [_^bcad[c_a7 3_X^Y[QojVV `a_cYS_aVhYV
aViQVcbp SSVUV^YV] `_^pcYp ^VpS^_T_ [_^bcad[c_aQ 7

>VpS^lZ [_^bcad[c_a ‑ nc_ [_^bcad[c_a5 [_c_alZ TV^VaYadVcbp
[_]`Y\pc_a_] QSc_]QcYhVb[Y5 ^Vb]_cap ^Q _cbdcbcSYV b__cSVcbcSdo6
jVT_ [_^bcad[c_aQ S [_UV5 _`YblSQojV] [\Qbb Y\Y bcad[cdad7 ;_]`Y6
\pc_a BY44 ^VpS^_ TV^VaYadVc c_\m[_ USQ SYUQ [_^bcad[c_a_SC [_^6
bcad[c_al `_ d]_\hQ^Yo 1c_ Vbcm [_^bcad[c_al RVX `QaQ]Vca_S2 Y [_^6
bcad[c_al [_`Ya_SQ^Yp7 @aY nc_] [_^bcad[c_a [_`Ya_SQ^Yp ^VpS6
^_ TV^VaYadVcbp U\p \oR_T_ [\QbbQ Y\Y bcad[cdal5 S [_c_alf
`a_TaQ]]Ybc ^V _`YbQ\ [_^bcad[c_a [_`Ya_SQ^Yp pS^_5 c_ Vbcm
`_\dhQVcbp5 hc_ [_^bcad[c_a [_`Ya_SQ^Yp ^Q bQ]_] UV\V `aYbdcbcSd6
Vc 1pS^_ Y\Y ^VpS^_2 S__RjV S \oR_] [\QbbV Y\Y bcad[cdaV7 >VpS^lZ
[_^bcad[c_a [_`Ya_SQ^Yp `a_YXS_UYc [_`Ya_SQ^YV ^QYR_\VV _hVSYU6
^l] b`_b_R_]C `_\p5 [_c_alV bQ]Y Y]Voc [_^bcad[c_al [_`Ya_SQ^Yp5
[_`Yadocbp b `_]_jmo ncYf [_^bcad[c_a_S5 `a_hYV `_\p ‑ `_RYc_Sl]
[_`Ya_SQ^YV]7

B [_^bcad[c_a_] `_ d]_\hQ^Yo bYcdQgYp hdcm b\_W^VVC _^ TV6
^VaYadVcbp ^VpS^_5 Vb\Y `a_TaQ]]Ybc ^V _`YbQ\ S bcad[cdaV
Y\Y [\QbbV S__RjV ^Y _U^_T_ [_^bcad[c_aQ7 6b\Y S [\QbbV Y\Y
bcad[cdaV pS^_ _`YbQcm f_cp Rl _UY^ [_^bcad[c_a 1\oR_Z25 [_]`Y\p6
c_a ^V RdUVc TV^VaYa_SQcm ^VpS^lZ [_^bcad[c_a `_ d]_\hQ^Yo5 `_6
b[_\m[d b_hcݷc5 hc_ `a_TaQ]]Ybc SXp\ XQR_cd _ [_^bcadYa_SQ^YY S bS_Y
ad[Y7 9]V^^_ `_nc_]d S `aY]VaQf5 [_c_alV aQbb]QcaYSQ\Ybm S 5>7>97:ݷ
]l ]_T\Y _`YblSQcm `VaV]V^^lV cY`Q CDBh3?=@<5H 5ݷ6bYi^_]d_`ݷ `_6
[Q ^V SSV\Y `VaSlZ [_^bcad[c_a5 `_b\V hVT_ S_X]_W^_bcm _`YbQ^Yp
`VaV]V^^lf nc_T_ cY`Q RVX d[QXQ^Yp `QaQ]Vca_S ^Q]Y Rl\Q dcaQhV^Q
U_ cVf `_a5 `_[Q ]l 1dWV bQ]Y5 pS^_2 ^V _`aVUV\Y\Y [_^bcad[c_a `_
d]_\hQ^Yo7
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>VpS^Qp SVabYp [_^bcad[c_aQ `_ d]_\hQ^Yo Yb`_\mXdVc U\p Y^YgY6
Q\YXQgYY `_\VZ [\QbbQ5 S bS_o _hVaVUm5 [_^bcad[c_al `_ d]_\hQ^Yo5
_`aVUV\ݷ^^lV U\p b__cSVcbcSdojYf cY`_S7 =_W^_ bhYcQcm5 hc_ U\p
Sbca_V^^lf cY`_S5 cQ[Yf [Q[ hYb\Q Y\Y d[QXQcV\Y5 [_^bcad[c_al `_
d]_\hQ^Yo c_WV Vbcm5 `a_bc_ _^Y ^YhVT_ ^V UV\Qoc7

1^Q\_TYh^_ _Rbc_pc UV\Q Y b UVbcad[c_aQ]Y7 BhYcQVcbp5 hc_ UV6
bcad[c_a Vbcm S \oR_] [\QbbV Y \oR_Z bcad[cdaV5 UQWV Vb\Y ]l VT_
cQ] ^V _`YbQ\YC S nc_] b\dhQV [_]`Y\pc_a b_XUQbc VT_ ^VpS^_7 3 `a_6
bcVZiV] b\dhQV cQ[_Z ^VpS^lZ UVbcad[c_a ^V RdUVc UV\Qcm ^YhVT_5 ^_
Vb\Y S ^QiV] [\QbbV Y\Y bcad[cdaV Vbcm `_\p5 Y]VojYV ^VcaYSYQ\m^lV
UVbcad[c_al5 c_ ^Qi ^VpS^lZ UVbcad[c_a RdUVc b_UVaWQcm Yf SlX_Sl7

@_b\VU^YZ ]Vc_U5 TV^VaYadV]lZ ^VpS^_ ‑ nc_ _`VaQgYp `aYbSQYSQ6
^Yp _RkV[cd c_T_ WV cY`Q7 Nc_ S`_\^V `_^pc^_5 SVUm S hYbc_] BY ]_W6
^_ Rl\_ `aYbSQYSQcm ]VWUd b_R_Z `VaV]V^^lV5 Y]VojYV _UY^ bcad[6
cda^lZ cY`5 Y ncQ S_X]_W^_bcm Rl\Q d^Qb\VU_SQ^Q S BY447 C_h^VV5
Vb\Y S ^V[_c_a_] [\QbbV J ^V _`YbQcm pS^l] _RaQX_] _`VaQ6
gYo `aYbSQYSQ^Yp b `QaQ]Vca_]5 Y]VojY] c_c WV cY` J Y\Y
bbl\[d ^Q ^VT_5 c_ [_]`Y\pc_a ^VpS^_ b_XUQbc _`VaQgYo b_
b\VUdojY] `a_eY\V]C
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CQ[Qp ^VpS^l] _RaQX_] S_X^Y[iQp _`VaQgYp RdUVc Yb`_\mX_SQcm U\p
[_`Ya_SQ^Yp b_UVaWY]_T_ [QWU_T_ `_\p _`aVUV\ݷ^^do U\p nc_T_ `_\p
VT_ b_RbcSV^^do _`VaQgYo `aYbSQYSQ^Yp5 Vb\Y _^Q d ^VT_ Vbcm7 9^6
cVaVb^_5 hc_ U\p ^V[_c_alf `_\VZ _`VaQgYY `aYbSQYSQ^Yp ]_WVc ^V
^QZcYbm ‑ ^Q`aY]Va5 Vb\Y `_\V Y]VVc bbl\_h^lZ cY` Y\Y _RkpS\V^_
[Q[ [_^bcQ^c^_V7 3 nc_] b\dhQV [_]`Y\pc_a ^V b]_WVc bTV^VaYa_SQcm
^VpS^do _`VaQgYo `aYbSQYSQ^Yp7

BUV\QV] Vjݷ _U^_ SQW^_V XQ]VhQ^YV7 @_b[_\m[d [_^bcad[c_a [_6
`Ya_SQ^Yp ]_WVc Rlcm bTV^VaYa_SQ^ ^VpS^_5 _cbdcbcSYV pS^_ _`YbQ^6
^_T_ [_^bcad[c_aQ [_`Ya_SQ^Yp ^V _X^QhQVc ^VS_X]_W^_bcY b_XUQ^Yp
[_`YY _RkV[cQ7 BdjVbcSdVc5 _U^Q[_5 b`_b_R XQ`aVcYcm [_`Ya_SQ^YV
_RkV[c_S ^V[_c_a_T_ [\QbbQC U\p nc_T_ U_bcQc_h^_ _`YbQcm [_^6
bcad[c_a [_`Ya_SQ^Yp pS^_5 ^_ bUV\Qcm nc_ S `aYSQc^_Z hQbcY
[\QbbQ7 CQ[_Z `aYݷ] hQbc_ `aY]V^poc U\p [\Qbb_S5 _RkV[cl [_c_6
alf `_ b]lb\d [_`Ya_SQcmbp ^V U_\W^l5 hc_Rl Yb[\ohYcm b\dhQZ^lV
_iYR[Y5 bSpXQ^^lV5 ^Q`aY]Va5 b `VaVUQhVZ Yf `_ X^QhV^Yo7 Pb^_5 hc_
_RkV[c5 U\p [_c_a_T_ [_`Ya_SQ^YV XQ`aVjV^_5 ^V ]_WVc Rlcm ^Y `VaV6
UQ^ `_ X^QhV^Yo S ed^[gYo5 ^Y S_XSaQjݷ^ YX ed^[gYYD nc_ ^V Yb[\o6
hQVc5 aQXd]VVcbp5 `VaVUQhY `_ bbl\[V7 9^cVaVb^_5 hc_ `aY]V^V^YV _Rk6
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V[cQ5 [_`Ya_SQ^YV [_c_a_T_ XQ`aVjV^_5 S a_\Y `_\p UadT_T_ _RkV[cQ
bUV\QVc ^VS_X]_W^_Z TV^VaQgYo ^VpS^_T_ [_^bcad[c_aQ [_`Ya_SQ^Yp
U\p nc_T_ Sc_a_T_ _RkV[cQ5 cQ[ hc_ VT_ [_`Ya_SQ^YV RdUVc XQ`aVjV^_
QSc_]QcYhVb[YD S`a_hV]5 nc_ ^V ]ViQVc b_XUQcm [_^bcad[c_a [_`Ya_6
SQ^Yp pS^_7 1^Q\_TYh^lZ `aYݷ] ]_W^_ `aY]V^Ycm Y U\p XQ`aVjV^Yp
`aYbSQYSQ^Yp _RkV[c_SC U_bcQc_h^_ _`YbQcm _`VaQgYo `aYbSQYSQ^Yp b
QaTd]V^c_] bcQ^c^Qp^_]ݷ bbl\[Q ^Q _RkV[c _`YblSQV]_T_ [\QbbQݷ S
`aYSQc^_Z hQbcY [\QbbQC
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9^_TUQ S `aYSQc^do hQbcm [\QbbQ dRYaQoc UVbcad[c_aD nc_]d `aYݷ]d
]l `_bSpcY] 7::7?97:ݷ

:97=7;97 @VaV_`aVUV\V^YV _`VaQgYY Y^UV[bYa_SQ^Yp
?`VaQgYp YXS\VhV^Yp n\V]V^cQ YX ]QbbYSQ5 _R_X^QhQV]Qp [SQUaQc6

^l]Y b[_R[Q]Y5 [Q[ YXSVbc^_5 pS\pVcbp QaYe]VcYhVb[_Z _`VaQgYVZ ^QU
d[QXQcV\V] Y gV\l] hYb\_]D S pXl[V BY SlaQWV^YV 1d2f `_\^_bcmo n[6
SYSQ\V^c^_ SlaQWV^Yo 3114225 hc_ \Yi^YZ aQX `_Uhݷa[YSQVc QaYe]V6
cYhVb[do bdj^_bcm Y^UV[bYa_SQ^Yp7 3 pXl[V BY44 _`VaQgYo Y^UV[6
bYa_SQ^Yp ]_W^_ `VaV_`aVUV\Ycm U\p _RkV[c_S [\QbbQ Y\Y bcad[cdal5
cV] bQ]l] XQbcQSYS _RkV[c S ^V[_c_alf b\dhQpf SlT\pUVcm bY^cQ[bY6
hVb[Y `_f_WY] ^Q _Rlh^lZ ]QbbYS Y\Y UQWV `a_bc_ Yb`_\^pcm a_\m
]QbbYSQ7 @_U_R^_ _`VaQgYp] `aYbSQYSQ^Yp5 _`VaQgYp Y^UV[bYa_SQ6
^Yp ]_WVc Rlcm `VaV_`aVUV\V^Q c_\m[_ [Q[ ]Vc_U [\QbbQ Y\Y
bcad[cdal7

5\p `aY]VaQ _`YiV] [\Qbb5 aVQ\YXdojYZ ]QbbYS gV\lf hYbV\ b XQ6
aQ^VV ^VYXSVbc^l] aQX]Va_]5 [_c_alZ `aY _RaQjV^YY [ ^VbdjVbcSdo6
jY] 1`_[Q2 n\V]V^cQ] QSc_]QcYhVb[Y dSV\YhYSQVcbp S aQX]VaQf7 FaQ6
^Ycm n\V]V^cl ݷQbbYSQ[ݷ RdUV] S UY^Q]YhVb[Y b_XUQSQV]_] ]QbbYSV
1^Qbc_pjV]25 b[alc_] S `aYSQc^_Z hQbcY [\QbbQ7 9bf_U^_ b_XUQUY]
]QbbYS aQX]Va_] :? n\V]V^c_S5 Q `aY S_X^Y[^_SV^YY cQ[_Z ^V_Rf_UY]_6
bcY RdUV] dUSQYSQcm VT_ aQX]Val U_ cVf `_a5 `_[Q ^dW^lZ ^Q] Y^UV[b
^V bcQ^Vc U_`dbcY]l]7

8Q]VcY]5 hc_ `aY `_`lc[V [_`Ya_SQ^Yp _RkV[cQ cQ[_T_ [\QbbQ S_X6
^Y[^Vc `a_R\V]Q b aQXUV\V^YV] _U^_T_ Y c_T_ WV ]QbbYSQ S UY^Q]YhV6
b[_Z `Q]pcY ]VWUd USd]p _RkV[cQ]Y [\QbbQD `_Ua_R^_ ncQ `a_R\V]Q
_`YbQ^Q S 7:927=97:ݷ 3 ^QiVZ d`a_jݷ^^_Z SVabYY ]l `a_bc_ XQ`aVcY]
`aYbSQYSQ^YV Y [_`Ya_SQ^YV5 _`YbQS eY[cYS^lV [_^bcad[c_a [_`Ya_6
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SQ^Yp Y _`VaQgYo `aYbSQYSQ^Yp S `aYSQc^_Z hQbcY7 ?`YbQ^YV `_\^_6
gV^^_T_ [_^bcad[c_aQ [_`Ya_SQ^Yp Y `_\^_gV^^_Z _`VaQgYY `aYbSQY6
SQ^Yp _bcQSY] hYcQcV\o S [QhVbcSV d`aQW^V^Yp7 5\p ^QhQ\Q ^Q`YiV]
XQT_\_S_[ [\QbbQC
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CV\Q [_^bcad[c_aQ Y UVbcad[c_aQ Y]Voc baQS^YcV\m^_ ^VR_\mi_Z aQX6
]Va5 `_nc_]d ]l b_SVaiV^^_ b`_[_Z^_ ]_WV] _bcQSYcm Yf S^dcaY XQ6
T_\_S[Q [\QbbQ7 CV\_ _`VaQgYY Y^UV[bYa_SQ^Yp5 ^Q`a_cYS5 RdUVc b_bc_6
pcm YX ^Vb[_\m[Yf bca_[5 `_nc_]d ]l _`YiV] VT_ _cUV\m^_7 5\p \dh6
iVZ pb^_bcY VT_ aVQ\YXQgYY ]l `aVUdb]_caV\Y cQ[WV Sb`_]_TQcV\m^do
ed^[gYo [5C9J55 [_c_aQp RdUVc _bdjVbcS\pcm YX]V^V^YV aQX]VaQ ]Qb6
bYSQ7 @_b[_\m[d ncQ ed^[gYp5 _hVSYU^_5 pS\pVcbp UVcQ\mo aVQ\YXQgYY
Y ^V `aVU^QX^QhV^Q U\p `_\mX_SQcV\p 1b c_h[Y XaV^Yp `_\mX_SQcV\p
^Qi ]QbbYS `aVUbcQS\pVcbp RVb[_^Vh^l]25 ]l b[al\Y ncd ed^[gYo S
`aYSQc^_Z hQbcY [\QbbQ7

HYcQcV\m5 S_X]_W^_5 _RaQcY\ S^Y]Q^YV ^Q cY` S_XSaQjQV]_T_ X^Q6
hV^Yp _`VaQgYY Y^UV[bYa_SQ^Yp7 Ed^[gYp ?@5B1D?Bdf S_XSaQjQVc
bbl\[d ^Q b__cSVcbcSdojYZ n\V]V^c ]QbbYSQ5 hc_Rl bUV\Qcm S_X]_W6
^l] [Q[ SlR_a[d X^QhV^Yp YX ]QbbYSQ5 cQ[ Y `aYbSQYSQ^YV VT_ n\V]V^6
cQ] ^_Slf X^QhV^YZ7 ?`YiV] cV`Vam cV\_ _`VaQgYY Y^UV[bYa_SQ^YpC
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CV`Vam ]l ]_WV] S `a_TaQ]]V Yb`_\mX_SQcm5 ^Q`aY]Va5 cQ[YV [_^6
bcad[gYYC
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?`VaQgYp Y^UV[bYa_SQ^Yp U_\W^Q Y]Vcm a_S^_ _UY^ `QaQ]Vca5 ^_ nc_c
`QaQ]Vca5 S__RjV T_S_ap5 ]_WVc Rlcm \oR_T_ cY`Q7 Nc_ `_XS_\pVc b_6
XUQSQcm 5ݷQbbYSl[ݷ Yb`_\mXdojYV S [QhVbcSV Y^UV[bQ cV[bc_SlV bca_6
[Y Y\Y UQWV _RkV[cl UadTYf [\Qbb_S7 FaQ^Ycm n\V]V^cl ]QbbYSQ ]l
cQ[WV ]_WV] \oRl] dU_R^l] ^Q] b`_b_R_]5 ^Q`aY]Va5 S SYUV b`Yb[Q
1S ^V[_c_alf b\dhQpf nc_ ]_WVc Rlcm _`aQSUQ^^_27 =_W^_ _aTQ^YX_6
SQcm _RkV[c5 SlT\pUpjYZ [Q[ ]QbbYS5 ^_ faQ^pjYZ bS_Y n\V]V^cl S
eQZ\V ^Q UYb[V5 cQ[ hc_ _`VaQgYp Y^UV[bYa_SQ^Yp aVQ\m^_ RdUVc `aVU6
bcQS\pcm b_R_Z _`VaQgYo hcV^Yp Y\Y XQ`YbY S eQZ\D SbcaVhQocbp Y
UadTYV `aY]V^V^Yp7

3 XQSVaiV^YV _RbdWUV^Yp ^QiVT_ `bVSU_]QbbYSQ aYb[^ݷ] `aVU_bcV6
aVhm hYcQcV\p _c `aQ[cYhVb[_T_ `aY]V^V^Yp `_U_R^lf [\Qbb_S Y _Rk6
V[c_S ‑ cQ[Yf5 [_c_alV ^V `a_bc_ ݷSlT\pUpcݷ `_f_WY]Y ^Q ]QbbYSl5
^_ Y UVZbcSYcV\m^_ aVQ\YXdoc ed^[gY_^Q\m^_bcm _Rl[^_SV^^_T_ ]Qb6
bYSQ7 CQ[YV _RkV[cl _Rlh^_ ^QXlSQoc [_^cVZ^VaQ]Y 7 3_6`VaSlf5
cadU_XQcaQcl ^Q `_UUVaWQ^YV bQ]_T_ [_^cVZ^VaQ5 ^Q cQb[Q^YV VT_ aVQ6
\YXQgYY XQ b_R_Z YX `a_V[cQ S `a_V[c Y c7 `7 bS_UYc ^Q ^Vc \oRlV SlT_6
Ul _c VT_ `aY]V^V^Yp5 Q ^VYXRVW^_ S_XaQbcQojQp b\_W^_bcm _c\QU[Y
Y b_`a_S_WUV^Yp ]_WVc `aYSVbcY [ ^Q[\QU^l] aQbf_UQ]5 ^Q `_apU[Y
`aVSliQojY] [_`VVh^do n[_^_]Yo SaV]V^Y ^Q bcQUYY [_UYa_SQ^Yp7
3_6Sc_alf5 bQ]Q YUVp Yb`_\mX_SQcm XQ[alclZ _RkV[c [Q[ faQ^Y\YjV
^V[Yf n\V]V^c_S YX^QhQ\m^_ djVaR^QC faQ^Y\YjV 1cQ[_V5 ^Q`aY]Va5
[Q[ _Rlh^lZ ]QbbYS2 U_\W^_ Rlcm `a_XaQh^_ U\p bS_VT_ S\QUV\mgQ5
c_TUQ [Q[ _RkV[c 1^VSQW^_5 YX [Q[_Z _^ `aYiݷ\ `QaQUYT]l ‑ ??@
Y\Y 1C52 _RpXQ^ Rlcm ^QT\df_ XQ[alcl]7
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:97=7;:7 @VaV_`aVUV\V^YV _`VaQgYZ 44 Y 66

@VaV_`aVUV\V^YV _`VaQgYZ Y^[aV]V^cQ Y UV[aV]V^cQ Y]VVc bS_Y
_b_RV^^_bcY5 _Rdb\_S\V^^lV cV]5 hc_ S BY Y BY44 [QWUQp YX _`VaQ6
gYZ 44 Y 66 U_`db[QVc USV e_a]lC `aVeY[b^do 14492 Y `_bceY[b^do
194427 Bca_T_ T_S_ap5 ncY USV e_a]l `aVUbcQS\poc b_R_Z aQX\Yh^lV
_`VaQgYY7 6b\Y Rl ^V nc_5 ]_W^_ Rl\_ Rl `VaV_`aVUV\pcm Y^[aV]V^c
Y UV[aV]V^c [Q[ _Rlh^lV d^Qa^lV _`VaQgYY5 c_ Vbcm S^V [\Qbb_S S SYUV
ed^[gYY _c _U^_T_ QaTd]V^cQ5 \YR_ S [\QbbV8bcad[cdaV S SYUV ]Vc_UQ
RVX `QaQ]Vca_S7

Hc_Rl _c\YhQcm UadT _c UadTQ `VaV_`aVUV\V^YV `aVeY[b^_Z Y `_bc6
eY[b^_Z e_a]l5 S BY44 `aY^pc_ b_T\QiV^YV5 SlT\pUpjVV U_S_\m6
^_ ^V_WYUQ^^_7 @_b[_\m[d `aVeY[b^Qp e_a]Q R_\VV caQUYgY_^^Q U\p
d^Qa^lf _`VaQgYZ5 _Rlh^l] b`_b_R_] `VaV_`aVUV\pVcbp Y]V^^_ _^Q7
9^QhV T_S_ap5 Vb\Y ]l `VaV_`aVUV\pV] b__cSVcbcSdojYV _`VaQgYY SSV6
UV^YV] ]Vc_UQ S [\QbbV Y\Y bcad[cdaV5 c_ ]Vc_U b Y]V^V] ?@5B1D?B44
Y\Y ?@5B1D?B66 RVX `QaQ]Vca_S _`aVUV\pVc `aVeY[b^do e_a]d b__c6
SVcbcSdojVZ _`VaQgYY 1^Q`aY]Va5 4492D T\_RQ\m^Qp ed^[gYp 1^V ]V6
c_U25 Y]VojQp Y]p ?@5B1D?B44 1?@5B1D?B662 Y _UY^ `QaQ]Vca5 c_WV
b__cSVcbcSdVc `aVeY[b^_Z e_a]V _`VaQgYY Y^[aV]V^cQ 1UV[aV]V^cQ27

Hc_ [QbQVcbp `_bceY[b^_Z e_a]l5 c_ _^Q `VaV_`aVUV\pVcbp ed^[6
gYVZ b cV] WV Y]V^V] ?@5B1D?B44 1?@5B1D?B6625 ^_ Y]VojVZ U_`_\^Y6
cV\m^lZ 1eY[cYS^lZ2 `QaQ]Vca cY`Q 9>D7 >Q\YhYV `QaQ]VcaQ R\QT_6
UQap `VaVTadX[V Y]ݷ^ ed^[gYZ `_XS_\pVc Y]Vcm USV ed^[gYY b _U^Y]
Y cV] WV Y]V^V]D X^QhV^YV `QaQ]VcaQ5 SSVUݷ^^_T_ Yb[\ohYcV\m^_ aQ6
UY nc_T_ aQX\YhYp5 aVQ\m^_ ^Y[_TUQ ^V Yb`_\mXdVcbp7 5\p `VaV_`aV6
UV\V^Yp `_bceY[b^_Z e_a]l _`VaQgYY Y^[aV]V^cQ Y\Y UV[aV]V^cQ
]l ]_WV] S_b`_\mX_SQcmbp \YR_ ]Vc_U_] [\QbbQ8bcad[cdal b Y]V^V]
?@5B1D?B44 1?@5B1D?B662 Y _U^Y] `QaQ]Vca_] 1eY[cYS^l]25 \YR_ T\_6
RQ\m^_Z ed^[gYVZ b cQ[Y] WV Y]V^V]5 Y]VojVZ USQ `QaQ]VcaQ 1Sc_6
a_Z YX ^Yf eY[cYS^lZ27 >Q`aY]Va5 `dbcm [\Qbb J _`YbQ^ b\VUdojY]
_RaQX_]C
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3 aVXd\mcQcV Sl`_\^V^Yp nc_T_ eaQT]V^cQ RdUdc ^Q`VhQcQ^l 1S bc_\6
RY[2 b\_SQ 69BCD5 D89B45 C53?>4 Y 6?EBD8 ‑ Y]V^^_ S cQ[_] `_apU[V7

3 aQbb]_caV^^_] `aY]VaV ^QiY _`VaQgYY ^YhVT_ ^V S_XSaQjQ\YD
]VWUd cV] Ybf_U^_ `aVeY[b^Qp Y `_bceY[b^Qp e_a]l ncYf _`VaQgYZ
aQX\YhQocbp Y]V^^_ S_XSaQjQV]l] X^QhV^YV]7 @aY nc_] _`VaQgYp S
`aVeY[b^_Z e_a]V S_XSaQjQVc ^_S_V X^QhV^YV `VaV]V^^_Z5 [ [_c_a_Z
_^Q `aY]V^V^Q5 hc_ `_XS_\pVc SlUVaWQcm bV]Q^cY[d nc_Z _`VaQgYY5
SVa^dS bQ] _RkV[c Y\Y 1U\p _`cY]YXQgYY2 [_^bcQ^c^do bbl\[d ^Q ^VT_7
B _`VaQgYVZ S `_bceY[b^_Z e_a]V UV\Q _Rbc_pc ^Vb[_\m[_ fdWVC b_6
T\Qb^_ [\QbbYhVb[_Z bV]Q^cY[V _^Q U_\W^Q SVa^dcm bcQa_V X^QhV^YV5
S c_ SaV]p [Q[ _RkV[c dWV Y]VVc ^_S_V X^QhV^YV7 Hc_Rl SlUVaWQcm
bV]Q^cY[d S nc_Z e_a]V5 `aYf_UYcbp S cV\V ed^[gYY ?@5B1D?B4419>D2
b_XUQSQcm SaV]V^^do 1\_[Q\m^do2 [_`Yo _RkV[cQ5 Q S_XSaQjQcm X^QhV6
^YV5 b_faQ^ݷ^^_V S nc_Z [_`YY5 `aYf_UYcbp _RpXQcV\m^_ `_ X^QhV^Yo5
SVUm S_XSaQjQcm bbl\[d ^Q \_[Q\m^do [_`Yo Rl\_ Rl _iYR[_ZC [_6
`Yp YbhVX^Vc S ]_]V^c XQSVaiV^Yp aQR_cl ed^[gYY5 c_ Vbcm U_ c_6
T_5 [Q[ SlXlSQojQp ed^[gYp db`VVc S_b`_\mX_SQcmbp S_XSaQjݷ^^l]
aVXd\mcQc_]7 @a_Y\\obcaYadV] b[QXQ^^_V ^Q `aY]VaV _`VaQgYZ Y^6
[aV]V^cQ U\p [\QbbQ5 Y^[Q`bd\YadojVT_ gV\_hYb\V^^do `VaV]V^^do
Y `_Sc_apojVT_ Vݷ bV]Q^cY[dC
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88 777

3 nc_] `aY]VaV _RkV[c [\QbbQ XQ^Y]QVc bc_\m[_ WV `Q]pcY5 b[_\m[_
Y _Rlh^Qp gV\_hYb\V^^Qp `VaV]V^^Qp5 cQ[ hc_ US_Z^_V [_`Ya_SQ^YV
_RkV[cQ 1`aY b_XUQ^YY `VaV]V^^_Z D=@ Y `aY S_XSaQcV X^QhV^Yp2 ^V
`aYS_UYc [ bdjVbcSV^^l] `_cVap]7 ?U^Q[_ U\p R_\VV b\_W^lf [\Qb6
b_S `VUQ^cYh^_V b\VU_SQ^YV [\QbbYhVb[_Z bV]Q^cY[V U\p `_bceY[b^lf
_`VaQgYZ 44 Y 66 ]_WVc _R_ZcYbm ^V_`aQSUQ^^_ U_a_T_7

:97=7;;7 @VaV_`aVUV\V^YV _`VaQgYY 6G

?`VaQgYp 6G `VaV_`aVUV\pVcbp5 `_WQ\dZ5 ^QYR_\VV n[X_cYhVb[Y]
b`_b_R_]7 >Q`_]^Y]5 hc_ ncQ _`VaQgYp S pXl[V BY _X^QhQVc SlR_a[d
`_\p YX bcad[cdal5 ^Q [_c_ado d[QXlSQVc XQUQ^^lZ QUaVb7 3 BY44 _^Q
_X^QhQVc `aQ[cYhVb[Y c_ WV bQ]_VD VbcVbcSV^^_5 b Vݷ `_]_jmo ]_W^_
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cQ[WV _RaQjQcmbp Y [ ]Vc_UQ]5 Q aQR_cQcm _^Q ]_WVc [Q[ b_ bcad[cd6
aQ]Y5 cQ[ Y b [\QbbQ]Y7 @VaVTadX[Q nc_Z _`VaQgYY _Rlh^_ caVRdVcbp
^Q]5 Vb\Y ]l f_cY] b_XUQcm _RkV[c5 SVUdjYZ bVRp `_U_R^_ d[QXQcV\o5
^_ `aY nc_] Sl`_\^pojYZ ^V[YV U_`_\^YcV\m^lV UVZbcSYp7

>Q`_]^Y] U\p ^QhQ\Q _UY^ ^V_hVSYU^lZ eQ[c5 b [_c_al] ]l dWV
SbcaVhQ\Ybm `aY YXdhV^YY hYbc_T_ BY 1b]7 c7 ;5 7:27<7=ݷ ?`VaQgYp 6G5
^Vb]_cap ^Q Vݷ S^Vi^YZ SYU5 bhYcQVcbp d^Qa^_Z5 `_b[_\m[d Y]VVc SbVT_
_UY^ QaTd]V^c 1d[QXQcV\m27 5VZbcSYcV\m^_5 `dbcm d ^Qb _`YbQ^Q bcad[6
cdaQ

CDBE3D C: K
9>D 15 2D

MD

Y Y]VVcbp d[QXQcV\m ^Q ^VݷC

C: 3@ F >5G C:D

CV`Vam _RaQjV^YV [ `_\o 1 RdUVc SlT\pUVcm cQ[C @6G17 8UVbm [Q[ RdU6
c_ Rl USQ _`VaQ^UQ5 @ Y 1D ^_ SVUm 1 ‑ nc_ Y]p `_\p5 [_c_a_V ^Y[_Y]
_RaQX_] ^V pS\pVcbp bQ]_bc_pcV\m^l] SlaQWV^YV]5 ^V Y]VVc ^Y cY`Q5
^Y X^QhV^Yp1 9^QhV T_S_ap5 ^Q ]VbcV 1 ^V ]_WVc bc_pcm ^YhVT_5 [a_]V
Y]V^Y `_\p7 PXl[ ^V b_UVaWYc ^Y[Q[Yf SlaQWV^YZ5 SlhYb\pojYfbp S
X^QhV^YV5 b`_b_R^_V XQ]V^Ycm Y]p `_\p7 6UY^bcSV^^l] `_\^_gV^^l]
_`VaQ^U_] S SlaQWV^YY @6G1 _bcQݷcbp QUaVb5 `aVUbcQS\V^^lZ d[QXQ6
cV\V] @C S _c\YhYV _c 15 ^Q ]VbcV @ ]_WVc bc_pcm SlaQWV^YV `a_YX6
S_\m^_Z b\_W^_bcY5 SlhYb\pojVV X^QhV^YV cY`Q C:3 1QUaVb bcad[cd6
al C:27 9cQ[5 ]l Y]VV] UV\_ b d^Qa^_Z _`VaQgYVZ5 `_\^l] Y]V^V]
[_c_a_Z ]_W^_ bhYcQcm 6G1 1_`VaQgYp SlR_a[Y `_\p 127 =_W^_ `aY
WV\Q^YY bhYcQcm5 hc_ bY]S_\ 6G XQUQݷc gV\_V bV]VZbcS_ _`VaQgYZ ‑
bc_\m[_ WV5 b[_\m[_ S bcad[cdaV Vbcm `_\VZ 1Q U\p BY44 ‑ Vjݷ Y ]V6
c_U_S27 3`a_hV]5 RdUdhY bV]Q^cYhVb[Y RVXd`aVh^l]5 ^Q `aQ[cY[V cQ[_V
aQbb]_caV^YV ^Q] ^V `_^QU_RYcbpD XUVbm ]l `aYS_UY] VT_ c_\m[_ U\p
Y\\obcaQgYY b[QXQ^^_T_7

3Va^ݷ]bp [ S_`a_bd _ `VaV_`aVUV\V^YY _`VaQgYY 6G7 >QapUd b ]^_6
TY]Y UadTY]Y _`VaQgYp]Y 6G `VaV_`aVUV\pVcbp Yb[\ohYcV\m^_ ]Vc_6
UQ]Y [\QbbQ Y\Y bcad[cdal5 c_ Vbcm ^V ]_WVc Rlcm `VaV_`aVUV\V^Q _c6
UV\m^_Z ed^[gYVZ7 Hc_Rl YXRVWQcm adcY^^_Z aQR_cl `_ `VaV_`aVUV\V6
^Yo _cUV\m^lf _`VaQgYZ U\p SlR_a[Y [QWU_T_ `_\p5 S BY44 `aY^pc_
^V_hVSYU^_V5 ^_ S`_\^V aQR_cQojVV b_T\QiV^YVC _`VaQgYp 6G _`aVUV6
\pVcbp ]Vc_U_] ?@5B1D?B6G5 ^V Y]VojY] `QaQ]Vca_S 1[Q[ Y _Rlh^lV
d^Qa^lV _`VaQgYY25 ^_ `aY nc_] ]Vc_U _RpXQ^ S_XSaQjQcm \YR_ QU6
aVb ^V[_Z UadT_Z bcad[cdal Y\Y [\QbbQ5 \YR_ _RkV[c 1Y\Y bbl\[d ^Q
_RkV[c25 U\p [_c_a_T_5 S bS_o _hVaVUm5 _`VaQgYp 6G `VaV_`aVUV\V^Q
[Q[ ]Vc_U7 @aY Yb`_\mX_SQ^YY `VaVTadWV^^_Z _`VaQgYY 6G [_]`Y\p6
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c_a SbcQS\pVc S [_U `_b\VU_SQcV\m^_ SlX_Sl ]Vc_U_S ?@5B1D?B6G5 `_[Q
_hVaVU^_Z ]Vc_U ^V _[QWVcbp S_XSaQjQojY] _Rlh^lZ QUaVb bcad[cd6
al Y\Y [\QbbQD Y]V^^_ `_ nc_]d QUaVbd Y `a_YXS_UYcbp S Yc_TV SlR_a6
[Q XQUQ^^_T_ `_\p7 3`a_hV]5 hQjV SbVT_ ?@5B1D?B6G baQXd WV S_XSaQ6
jQVc `a_bc_Z QUaVb5 cQ[ hc_ ^Y[Q[Yf `_b\VU_SQcV\m^_bcVZ SlX_S_S ^V
caVRdVcbp7

@_`a_RdV] `a_Y\\obcaYa_SQcm b[QXQ^^_V ^Q `aY]VaV7 @dbcm d ^Qb
Vbcm bcad[cdaQ C: Y ^Q] ^dWV^ [\Qbb5 _RkV[cl [_c_a_T_ RdUdc SVbcY
bVRp [Q[ d[QXQcV\Y ^Q C:5 ^_ `aY YbhVX^_SV^YY cQ[_T_ ݷd[QXQcV\pݷ 1^Q6
`aY]Va5 `aY XQSVaiV^YY ed^[gYY5 S [_c_a_Z _^ _`YbQ^ [Q[ \_[Q\m^Qp
`VaV]V^^Qp2 _RkV[c5 ^Q [_c_alZ _^ d[QXlSQVc5 RdUVc d^Yhc_WQcmbp7
>Qh^ݷ] _`YbQ^YV [\QbbQC

3<1CC Y?9>D5BhC: K
C: 3@D

@E2<93C

2dUV] `aVU`_\QTQcm5 hc_ faQ^pjYZbp S^dcaY _RkV[cQ `a_bc_Z d[QXQ6
cV\m ^Q C: ]_WVc Rlcm ^d\VSl]5 hc_ b\VUdVc aQbgV^YSQcm [Q[ _cbdc6
bcSYV _RkV[cQD VbcVbcSV^^_5 S nc_] b\dhQV dUQ\pcm ^YhVT_ ^V RdUV]7
?`YiV] cV`Vam [_^bcad[c_a Y UVbcad[c_aC
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5\p dU_RbcSQ aQR_cl SSVUݷ] _`VaQgYo `aYbSQYSQ^Yp _Rlh^_T_ QUaVbQC
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961@2
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8Q]VcY]5 hc_ `_RYc_S_V [_`Ya_SQ^YV Y `aYbSQYSQ^YV _RkV[c_S [\QbbQ
Y?9>D5BhC: XQSVU_]_ `aYSVUݷc [ _iYR[Q]5 cQ[ [Q[ _UY^ Y c_c WV _Rk6
V[c cY`Q C: S ncYf b\dhQpf RdUVc dUQ\pcmbp USQWUl7 3_ YXRVWQ^YV nc_6
T_ XQ`aVcY] `aYbSQYSQ^YV Y [_`Ya_SQ^YV _RkV[c_S [\QbbQ Y?9>D5BhC:5
dRaQS [_^bcad[c_a [_`Ya_SQ^Yp Y b__cSVcbcSdojdo _`VaQgYo `aYbSQ6
YSQ^Yp S `aYSQc^do hQbcmC
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?`YiV] cV`Vam _`VaQgYY5 [_c_alV `aVSaQcpc _RkV[cl ^QiVT_ [\QbbQ
S `_U_RYV d[QXQcV\p ^Q C:5 Q Y]V^^_ _`VaQgYY aQXl]V^_SQ^Yp 1d^Qa6
^do 32 Y SlR_a[Y `_\p 16G25 Y XQSVaiY] _`YbQ^YV [\QbbQC
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\Y S ^QhQ\V ^V[_c_a_Z ed^[gYY _`YbQcm _RkV[c [\QbbQ Y?9>D5BhC:5 c_
V]d ]_W^_ RdUVc `aYbSQYSQcm QUaVbQ ^_Slf n[XV]`\pa_S C:5 `aY nc_]
_^ RdUVc [QWUlZ aQX dUQ\pcm bcQalZ n[XV]`\pa5 Q [_TUQ aQR_cQ ed^[6
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:97=7;<7 @VaV_`aVUV\V^YV _`VaQgYY SlX_SQ ed^[gYY
?`VaQgYp SlX_SQ ed^[gYY 5 bY^cQ[bYhVb[Y `aVUbcQS\pojQp b_6

R_Z `_bceY[b^do _`VaQgYo5 bY]S_\_] [_c_a_Z b\dWQc [adT\lV b[_R[Y
1S_X]_W^_5 b_UVaWQjYV b`Yb_[ `QaQ]Vca_S25 ]_WVc Rlcm5 [Q[ Y Uad6
TYV _`VaQgYY5 `VaV_`aVUV\V^Q7 @_b[_\m[d SlX_S ed^[gYY _R_X^QhQVcbp
[adT\l]Y b[_R[Q]Y5 Y]p ed^[gYY5 `VaV_`aVUV\pojVZ ncd _`VaQgYo5
RdUVc b_bc_pcm YX b\_SQ ?@5B1D?B Y [adT\lf b[_R_[D [Q[ _Rlh^_5 `_b\V
Y]V^Y ed^[gYY XQ`YblSQVcbp b`Yb_[ e_a]Q\m^lf `QaQ]Vca_S7 >Q`aY6
]Va5 _`VaQgYp SlX_SQ ed^[gYY RVX `QaQ]Vca_S XQ`YblSQVcbp cQ[C

F?94 ?@5B1D?B1212 K 83 cV\_ 38 M

@_U_R^_ _`VaQgYp] `aYbSQYSQ^Yp Y Y^UV[bYa_SQ^Yp5 SlX_S ed^[gYY
`VaV_`aVUV\pVcbp c_\m[_ ]Vc_U_] [\QbbQ7

5\p `aY]VaQ _`YiV] [\Qbb OE>5 S [_c_a_] `VaV_`aVUV\V^l _`VaQ6
gYY SlX_SQ ed^[gYY RVX `QaQ]Vca_S5 Q cQ[WV b _U^Y] Y USd]p gV\_6
hYb\V^^l]Y `QaQ]VcaQ]YC

3<1CC OE> K
@E2<93C

F?94 ?@5B1D?B1212
K @B9>D6126E>9e>22D M

F?94 ?@5B1D?B1219>D 12
K @B9>D6126E>:C 54e>25 12D M

F?94 ?@5B1D?B1219>D 15 9>D 22
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K @B9>D6126E>;C 54 54e>25 15 22D M
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CV`Vam ]l ]_WV] ^Q`YbQcm b\VUdojYZ eaQT]V^c [_UQC

OE> 6D
612D 61:992D 61;>5 <?2D

3 aVXd\mcQcV Sl`_\^V^Yp nc_T_ eaQT]V^cQ RdUVc ^Q`VhQcQ^_C

6E>9
6E>:C :99
6E>;C ;> <?

;\Qbbl5 U\p [_c_alf _`aVUV\V^Q _`VaQgYp SlX_SQ ed^[gYY ‑ Y^QhV
T_S_ap5 [\Qbbl5 _RkV[cl [_c_alf ]_W^_ Yb`_\mX_SQcm `_U_R^_ Y]V^Q]
ed^[gYZ ‑ hQbc_ ^QXlSQoc ed^[c_aQ]Y 7

:97=7;=7 @VaV_`aVUV\V^YV _`VaQgYY `aV_RaQX_SQ^Yp
cY`Q

AQbb]_caY] b\VUdojYZ eaQT]V^c [_UQC

9>D 9D
4?E2<5 4D
88 777
9 F 4D

3 bca_h[V5 b_UVaWQjVZ `aYbSQYSQ^YV5 XQUVZbcS_SQ^Q 1^VpS^_2 _`VaQ6
gYp `aV_RaQX_SQ^Yp cY`Q SlaQWV^Yp 5 `_XS_\pojQp S UQ^^_]
b\dhQV `_bca_Ycm X^QhV^YV cY`Q 9>D ^Q _b^_SV Y]VojVT_bp X^QhV^Yp cY6
`Q 4?E2<57 1^Q\_TYh^do S_X]_W^_bcm ^VpS^_T_ `aV_RaQX_SQ^Yp ]_W^_
`aVUdb]_caVcm Y U\p [\Qbb_S5 SSVUݷ^^lf `a_TaQ]]Ybc_]7 ?UY^ b`_b_R
]l dWV X^QV] ‑ nc_ [_^bcad[c_a `aV_RaQX_SQ^Yp 1b]7 7:92D=97:ݷ ^_ S
^V[_c_alf b\dhQpf `aY]V^Ycm [_^bcad[c_a `aV_RaQX_SQ^Yp ^V dUQݷcbp7
3 hQbc^_bcY5 [_^bcad[c_a_] ]_W^_ XQUQcm `aV_RaQX_SQ^YV YX RQX_S_6
T_ cY`Q S cY`5 _`YbQ^^lZ `_\mX_SQcV\V]5 ^_ ^V ^Q_R_a_c7 ;a_]V c_T_5
Y^_TUQ RlSQVc `_ [Q[Y]6c_ `aYhY^Q] ^VS_X]_W^_ YX]V^Ycm _`YbQ^YV
^V[_c_a_T_ [\QbbQ5 ^_ S `a_TaQ]]V ^dW^_ `aV_RaQX_SQ^YV S _RkV[cl
nc_T_ [\QbbQ7 2lSQoc Y UadTYV 1U_S_\m^_ n[X_cYhVb[YV2 bYcdQgYY5 [_6
TUQ ]l ^V ]_WV] XQUQcm b`_b_R `aV_RaQX_SQ^Yp `dcݷ] ]_UYeY[QgYY
c_T_ cY`Q5 [ [_c_a_]d `a_YXS_UYcbp `aV_RaQX_SQ^YV5 ^_ `aY nc_] d
^Qb Vbcm S_X]_W^_bcm YX]V^Ycm 1U_`_\^Ycm2 _`YbQ^YV c_T_ cY`Q5 X^QhV6
^Yp [_c_a_T_ `_U\VWQc `aV_RaQX_SQ^Yo7 3 cQ[Yf b\dhQpf `aY]V^poc
`VaV_`aVUV\V^YV _`VaQgYY `aV_RaQX_SQ^Yp cY`Q7

?`VaQgYp ^VpS^_T_ `aV_RaQX_SQ^Yp cY`_S _`aVUV\pVcbp ]Vc_U_]5
Y]p [_c_a_T_ b_bc_Yc YX b\_SQ ?@5B1D?B Y Y]V^Y cY`Q5 [ [_c_a_]d RdUVc
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`a_Ybf_UYcm `aV_RaQX_SQ^YV7 CY` S_XSaQjQV]_T_ X^QhV^Yp U\p cQ[_Z
ed^[gYY ^V d[QXlSQVcbp5 cQ[ [Q[ _^ _`aVUV\pVcbp Y]V^V]7 >Q`aY]VaC

3<1CC J K
88777

@E2<93C
88777
?@5B1D?B 9>D12 3?>CD K 83 777 38 M

MD

>Q\YhYV S [\QbbV J _`VaQgYY `aV_RaQX_SQ^Yp [ 9>D UV\QVc S_X]_W^l]5
^Q`aY]Va5 cQ[_Z [_UC

J 1D
9>D HD
88 777
H F 1D

6bcVbcSV^^_5 _`VaQgYp `aV_RaQX_SQ^Yp ]_WVc Rlcm `VaV_`aVUV\V^Q
c_\m[_ [Q[ ]Vc_U [\QbbQ Y\Y bcad[cdal7

DhcYcV5 hc_ haVX]Va^_V dS\VhV^YV `VaV_`aVUV\V^Yp]Y _`VaQgYY
`aV_RaQX_SQ^Yp hQbc_ `aYS_UYc [ c_]d5 hc_ [_]`Y\pc_a ^Qf_UYc R_\m6
iV _U^_T_ b`_b_RQ `aV_RaQX_SQ^Yp _c _U^_T_ cY`Q [ UadT_]d Y S aV6
Xd\mcQcV ^V `aY]V^pVc ^Y _U^_T_ YX ^Yf5 SlUQSQp _iYR[d7 @_nc_]d ^Q
`aQ[cY[V `VaV_`aVUV\V^YV _`VaQgYY `aV_RaQX_SQ^Yp cY`Q `_hcY ^V Yb6
`_\mXdVcbpD U\p `_\dhV^Yp X^QhV^YZ ^dW^_T_ cY`Q YX _RkV[c_S [\Qbb_S
Y\Y bcad[cda _Rlh^_ `aY]V^poc b`VgYQ\m^_ U\p nc_T_ SS_UY]lV ]V6
c_Ul 1_Rl[^_SV^^lV5 RVX b\_SQ ?@5B1D?B25 SlXlSQV]lV pS^_7 @aY]Va
[aQZ^V aVU[_Z bYcdQgYY5 [_TUQ _`VaQgYp `aV_RaQX_SQ^Yp cY`Q _[QXl6
SQVcbp UVZbcSYcV\m^_ ^dW^Q5 ]l aQbb]_caY] S b\VUdojV] `QaQTaQeV7

:97=7;>7 @aY]VaC aQXaVWV^^lZ ]QbbYS
@_U aQXaVWV^^l] ]QbbYS_] `_^Y]QVcbp ]QbbYS _c^_bYcV\m^_

R_\mi_T_ _Rkݷ]Q 1^Q`aY]Va5 b_bc_pjYZ YX ^Vb[_\m[Yf ]Y\\Y_^_S n\V6
]V^c_S25 R_\miY^bcS_ n\V]V^c_S [_c_a_T_ aQS^l _U^_]d Y c_]d WV
X^QhV^Yo5 hQjV SbVT_ ^d\o5 Y \Yim ^V[_c_alV n\V]V^cl5 [_\YhVbcS_
[_c_alf _hV^m ]Q\_ S baQS^V^YY b aQX]Va_] ]QbbYSQ5 _c nc_T_ X^QhV^Yp
_c\YhQocbp7 6bcVbcSV^^_5 S cQ[_Z bYcdQgYY gV\Vb__RaQX^_ faQ^Ycm S
`Q]pcY \Yim cV n\V]V^cl ]QbbYSQ5 X^QhV^Yp [_c_alf _c\Yh^l _c ^d\p
1Y\Y UadT_T_ _RjVT_ X^QhV^Yp27

@_`a_RdV] ^Q`YbQcm ^Q BY44 cQ[_Z [\Qbb5 [_c_alZ SVUݷc bVRp
[Q[ gV\_hYb\V^^lZ ]QbbYS `_cV^gYQ\m^_ RVb[_^Vh^_T_ aQX]VaQ:= S c_]
b]lb\V5 hc_ [ _RkV[cd nc_T_ [\QbbQ `aY]V^Y]Q _`VaQgYp Y^UV[bYa_6

:=>Q bQ]_] UV\V ]l RdUV] Yb`_\mX_SQcm S [QhVbcSV Y^UV[bQ cY` E>C97>54 <?>7D
X^QhV^Yp nc_T_ cY`Q ]_Tdc U_bcYTQcm 232−15 c7 V7 hdcm R_\miV hVclaݷf ]Y\\YQaU_S7
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SQ^Yp 1[SQUaQc^lV b[_R[Y25 _U^Q[_ _RkV[c aVQ\m^_ faQ^Yc c_\m[_ cV
n\V]V^cl5 X^QhV^Yp [_c_alf _c\YhQocbp _c ^d\p7 >QX_Sݷ] nc_c [\Qbb
\@1BC5JBB1IR>D7 5\p `a_bc_cl [QacY^l RdUV] bhYcQcm5 hc_ [_\YhVbcS_
^V^d\VSlf n\V]V^c_S ]QbbYSQ ^Qbc_\m[_ ^VX^QhYcV\m^_5 hc_ UQWV \Y6
^VZ^lZ `_Yb[ baVUY ^Yf ]_WVc ^Qb dbca_Ycm `_ Rlbca_UVZbcSYo7 Nc_
`_XS_\Yc faQ^Ycm ^V^d\VSlV n\V]V^cl ]QbbYSQ S SYUV b`Yb[Q `Qa Y^6ݷ
UV[b8X^QhV^YV7ݷ 3bV UVcQ\Y aVQ\YXQgYY5 S[\ohQp Y bcad[cdad5 `aVU6
bcQS\pojdo XSV^_ b`Yb[Q5 b[a_V] S `aYSQc^_Z hQbcY [\QbbQ5 hc_Rl
S RdUdjV] ]_W^_ Rl\_ RVXR_\VX^V^^_ b]V^Ycm aVQ\YXQgYo ^Q R_\VV
b\_W^do7

?b^_S^Qp `a_R\V]Q `aY aVQ\YXQgYY aQXaVWV^^_T_ ]QbbYSQ S_X6
^Y[QVc S bSpXY b `_SVUV^YV] _`VaQgYY Y^UV[bYa_SQ^Yp7 3laQWV^YV
n\V]V^cݷ ]QbbYSQݷ ]_WVc SbcaVhQcmbp [Q[ S `aQS_Z5 cQ[ Y S \VS_Z
hQbcY `aYbSQYSQ^YZ5 Y S _R_Yf b\dhQpf Yb`_\mXdVcbp _U^Q Y cQ WV
ed^[gYp6]Vc_U [\QbbQ \@1BC5JBB1IR>D ‑ ?@5B1D?Bdf7 6b\Y Rl SbV n\V6
]V^cl ]QbbYSQ faQ^Y\Ybm S `Q]pcY5 [Q[ nc_ Rl\_ S `aY]VaV YX 95;7=97:ݷ
]_W^_ Rl\_ Rl `a_bc_ S_XSaQcYcm bbl\[d ^Q ]Vbc_ S `Q]pcY5 TUV faQ6
^Ycbp n\V]V^c5 b__cSVcbcSdojYZ XQUQ^^_]d Y^UV[bd7 B aQXaVWV^^l]
]QbbYS_] cQ[ UVZbcS_SQcm ^V `_\dhYcbp5 `_b[_\m[d S R_\miY^bcSV b\d6
hQVS n\V]V^c S `Q]pcY ^V faQ^Ycbp7 @aY nc_] `a_bc_ S_XSaQcYcm ^d6
\VS_V X^QhV^YV 1RVX Sbp[_Z bbl\[Y2 ^V\mXp5 SVUm c_TUQ SlaQWV^YV5 b_6
UVaWQjVV ^Qid _`VaQgYo Y^UV[bYa_SQ^Yp5 RdUVc ^V\mXp `aY]V^pcm S
\VS_Z hQbcY `aYbSQYSQ^Yp7

9cQ[5 hc_ WV UV\Qcm S b\dhQV5 Vb\Y _`VaQgYp Y^UV[bYa_SQ^Yp Sl6
XSQ^Q U\p Y^UV[bQ5 U\p [_c_a_T_ n\V]V^c S `Q]pcY ^V faQ^Ycbp5 `_6
b[_\m[d aQSV^ ^d\oH ?U^_ YX S_X]_W^lf aViV^YZ ‑ XQSVbcY S `Q]pcY
b__cSVcbcSdojYZ n\V]V^c5 `dbcm UQWV Y b ^d\VSl] X^QhV^YV]5 Y SVa6
^dcm bbl\[d ^Q ^VT_7 Nc_5 [_^Vh^_5 `_XS_\Yc Sl`_\^pcm `aYbSQYSQ^Yp5
^_ `aYSVUݷc [ c_]d5 hc_ `aY [QWU_] _RaQjV^YY [ ^d\VSl] n\V]V^cQ]
1S c_] hYb\V ^Q hcV^YV5 Q ^V ^Q XQ`Ybm2 cQ[YV n\V]V^cl RdUdc XQS_UYcm6
bp S `Q]pcY5 Y Sb[_aV _[QWVcbp5 hc_ YXapU^_V [_\YhVbcS_ `Q]pcY XQ^p6
c_ cV]Y bQ]l]Y ^d\VSl]Y X^QhV^Yp]Y5 faQ^V^Yp [_c_alf caVR_SQ\_bm
YXRVWQcm7

BfV]d ]_W^_ ^Vb[_\m[_ db_SVaiV^bcS_SQcm5 Vb\Y [QWUlZ aQX `aY
SlX_SV _`VaQgYY Y^UV[bYa_SQ^Yp b_faQ^pcm S `aYSQc^_Z hQbcY _RkV[6
cQ X^QhV^YV Y^UV[bQ Y\Y UQWV QUaVb XQS_UY]_T_ XSV^Q b`Yb[Q7 C_TUQ
`aY b\VUdojV] SlX_SV ]_W^_ RdUVc `a_SVaYcm5 faQ^Yc \Y XQ`Ybm5 XQ6
SVUݷ^^Qp `aY `aVUlUdjV] SlX_SV5 hYb\_5 _c\Yh^_V _c ^d\p5 Y Vb\Y
^Vc5 c_ dUQ\Ycm V5ݷ _bS_R_UYS `Q]pcm7 D cQ[_T_ SQaYQ^cQ aVQ\YXQgYY
Vbcm5 _U^Q[_5 bS_Z ^VU_bcQc_[C ^Q XQSVUV^YV Y dUQ\V^YV n\V]V^c_S RdUVc
aQbf_U_SQcmbp XQ]Vc^_V SaV]p7

3 YUVQ\V f_cV\_bm Rl Y]Vcm S_X]_W^_bcm SlXlSQcm aQX^lV ed^[6
gYY6]Vc_Ul U\p b\dhQVS5 [_TUQ `a_Ybf_UYc _RaQjV^YV [ n\V]V^cd ]Qb6
bYSQ ^Q hcV^YV Y [_TUQ Y^UV[bYa_SQ^YV Yb`_\mXdVcbp U\p `aYbSQYSQ^Yp
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n\V]V^cd ^_S_T_ X^QhV^Yp7 3 `VaS_] b\dhQV ]_W^_ Rl\_ Rl c_TUQ S_X6
SaQjQcm `a_bc_ X^QhV^YV n\V]V^cQ Y\Y ^_\m5 Vb\Y n\V]V^cQ S `Q]pcY
^VcD S_ Sc_a_] b\dhQV ]_W^_ Rl\_ Rl RVX _b_Rlf `a_R\V] b_XUQSQcm
^_SlZ n\V]V^c Y S_XSaQjQcm bbl\[d ^Q `_\V5 faQ^pjVV X^QhV^YVD nc_5
S`a_hV]5 ^V Yb[\ohQVc ^V_Rf_UY]_bcY `a_SVa[Y `aY b\VUdojV] Sl6
X_SV5 ^V Rl\ \Y `aVUlUdjV]d n\V]V^cd `aYbS_V^ ^_\m 1S c_] hYb\V
U\p b\dhQVS5 [_TUQ n\V]V^c dWV bdjVbcS_SQ\27 ; b_WQ\V^Yo5 S_X]_W6
^_bcY SSVUV^Yp aQX^lf ]Vc_U_S Y^UV[bYa_SQ^Yp U\p ncYf USdf b\dhQVS
S BY44 ^Vc5 [Q[ ^Vc Y S_X]_W^_bcY _`aVUV\Ycm YX cV\Q _`VaQgYY Y^6
UV[bYa_SQ^Yp5 SlXSQ^Q _^Q YX \VS_Z hQbcY `aYbSQYSQ^Yp Y\Y ^Vc7 Nc_
S`_\^V ]_W^_ bhYcQcm ^VU_bcQc[_] BY447

3`a_hV]5 cQ[_Z ]VfQ^YX] ]_W^_ b]_UV\Ya_SQcmD Y]V^^_ cQ[ ]l Y
`_bcd`Y]7 >Y[c_ ^V ]ViQVc ^Q] _`YbQcm ^VR_\mi_Z Sb`_]_TQcV\m^lZ
[\Qbb5 _RkV[cl [_c_a_T_ [Q[ aQX Y RdUVc S_XSaQjQcm ^QiQ _`VaQgYp
Y^UV[bYa_SQ^Yp7 ?RkV[c nc_T_ [\QbbQ RdUVc `a_bc_ faQ^Ycm Sbo Y]Vo6
jdo _c^_iV^YV [ UV\d Y^e_a]QgYo5 Q S ^QiV] b\dhQV cQ[_Z Y^e_a6
]QgYY ^V]^_T_C QUaVb T\QS^_T_ _RkV[cQ 1c_ Vbcm _RkV[cQ aQXaVWV^^_T_
]QbbYSQ25 b [_c_al] ^dW^_ aQR_cQcm5 Y X^QhV^YV Y^UV[bQ5 `VaVUQ^^_V
S [QhVbcSV `QaQ]VcaQ _`VaQgYY Y^UV[bYa_SQ^Yp7

9]Vp ncd Y^e_a]QgYo Y U_bcd` [ _RkV[cd ]QbbYSQ5 ^Qi Sb`_]_TQ6
cV\m^lZ _RkV[c S XQSYbY]_bcY _c bYcdQgYY ]_WVc `a_YXSVbcY \oRlV
UVZbcSYp5 [_c_alV `_caVRdocbp7 Hc_ WV [QbQVcbp _`aVUV\V^Yp5 [Q[Qp
YX S_X]_W^lf bYcdQgYZ Y]VVc ]Vbc_5 c_ d Sb`_]_TQcV\m^_T_ _RkV[cQ
U\p nc_T_ Vbcm bdjVbcSV^^_ R_\miV S_X]_W^_bcVZ5 hV] Rl\_ S cV\V
_`VaQgYY Y^UV[bYa_SQ^YpC SVUm SbV _`VaQgYY5 `aY]V^pV]lV [ aVXd\m6
cQcd _`VaQgYY Y^UV[bYa_SQ^Yp5 [Q[ aQX Y RdUdc ^Q bQ]_] UV\V `aY6
]V^V^l [ nc_]d _RkV[cd7 >Q`aY]Va5 U_bcQc_h^_ _`aVUV\Ycm U\p ^Q6
iVT_ Sb`_]_TQcV\m^_T_ [\QbbQ _`VaQgYY `aV_RaQX_SQ^Yp [ cY`d 9>D Y
`aYbSQYSQ^Yp5 hc_Rl bUV\Qcm S_X]_W^l] Y [_aaV[c^l] b\VUdojYZ
[_UC

\@1BC5JBB1IR>D 1BBD
9>D HD
88777
H F 1BBd>99fD 88 hcV^YV
1BBd<99f F >9D 88 XQ`Ybm 1S_X]_W^_ b_XUQ^YV n\V]V^cQ2
1BBd;99f F 9D 88 dUQ\V^YV n\V]V^cQ5 Vb\Y cQ[_S_Z Vbcm

; b_WQ\V^Yo5 ^VU_bcQc_[ Vbcm Y d cQ[_Z aVQ\YXQgYY7 @a_R\V]Q S c_]5
hc_ _Rlh^_V `aYbSQYSQ^YV ‑ nc_ UQ\V[_ ^V VUY^bcSV^^Qp _`VaQgYp5 b`_6
b_R^Qp YX]V^Ycm X^QhV^YV gV\_hYb\V^^_Z `VaV]V^^_Z7 @_\mX_SQcV\m
S`_\^V ]_WVc `_`lcQcmbp Yb`_\mX_SQcm5 ^Q`aY]Va5 cQ[YV SlaQWV^YpC

1BBd:>f 4F :99D
H F 1BBd;99f44D
I F 661BBd;99fD
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Hc_Rl SbV `_U_R^lV _`VaQgYY aQR_cQ\Y5 ^Q] `aYUݷcbp U\p ^QiVT_ Sb`_6
]_TQcV\m^_T_ _RkV[cQ _`aVUV\Ycm Yf SbV pS^l] _RaQX_]5 hc_ `_caV6
RdVc YXapU^_T_ _Rkݷ]Q aQR_clC pXl[Y BY Y BY44 `_UUVaWYSQoc UV6
bpcm _`VaQgYZ `aYbSQYSQ^Yp5 b_S]Vjݷ^^lf b QaYe]VcYhVb[Y]Y UVZ6
bcSYp]Y 14F5 6F5 EEF Y c7 `725 `\ob [ c_]d hVclaV _`VaQgYY Y^[aV]V^6
cQ8UV[aV]V^cQ 144 Y 66 S `aVeY[b^_Z Y `_bceY[b^_Z e_a]V27 3 ^QiV]
`aY]VaV ]l _TaQ^YhY]bp _`YbQ^YV] _`VaQgYY 4F Y USdf e_a] _`VaQ6
gYY 447 ?bcQ\m^lV _`VaQgYY hYcQcV\m RVX cadUQ _`YiVc bQ]_bc_pcV\m6
^_ `_ Q^Q\_TYY7

5\p dU_RbcSQ aVQ\YXQgYY SbVf ]_UYeYgYadojYf _`VaQgYZ gV\V6
b__RaQX^_ S [\QbbV Sb`_]_TQcV\m^_T_ _RkV[cQ SSVbcY USV S^dcaV^^YV
ed^[gYY7 Ed^[gYp YB?F945 RdUVc _clb[YSQcm S b`Yb[V n\V]V^c5 b__c6
SVcbcSdojYZ XQUQ^^_]d S _RkV[cV Y^UV[bd5 Y S_XSaQjQcm bbl\[d ^Q
`_\V5 b_UVaWQjVV X^QhV^YVD Vb\Y b__cSVcbcSdojVT_ n\V]V^cQ S b`Yb6
[V ^Vc5 ed^[gYp RdUVc VT_ b_XUQSQcm7 3c_aQp ed^[gYp5 [5=?F55 RdUVc
dUQ\pcm YX b`Yb[Q n\V]V^c b Y^UV[b_]5 faQ^pjY]bp S _RkV[cV5 Vb\Y cQ6
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bc_a_^l5 U_bcd`^l c_\m[_ YX [\QbbQ Y8Y\Y S_b`aY^Y]Qocbp [Q[ VT_
hQbcm5 ^_5 b UadT_Z bc_a_^l5 ^V `aYSpXQ^l ^Y [ [Q[_]d YX _RkV[c_S
Y ]_Tdc Yb`_\mX_SQcmbp UQWV c_TUQ5 [_TUQ ^Y _U^_T_ _RkV[cQ UQ^^_T_
[\QbbQ ^V bdjVbcSdVc7 3 pXl[V BY44 cQ[YV h\V^l [\QbbQ ^QXlSQocbp
bcQcYhVb[Y]Y Y _R_X^QhQocbp [\ohVSl] b\_S_] CD1D93:>7

BcQcYhVb[_V `_\V [\QbbQ `aVUbcQS\pVc b_R_Z5 `_ bdcY5 _Rlh6
^do `VaV]V^^do5 SaV]p WYX^Y [_c_a_Z b_S`QUQVc b SaV]V^V] Sl`_\^V6
^Yp `a_TaQ]]l ‑ [Q[ d T\_RQ\m^lf `VaV]V^^lf7 @aY nc_] `aQSY\Q SY6
UY]_bcY U\p bcQcYhVb[_T_ `_\p [\QbbQ c_h^_ cQ[YV WV5 [Q[ Y U\p _Rlh6
^lf `_\VZC bcQcYhVb[_V `_\V Sf_UYc S _R\Qbcm SYUY]_bcY [\QbbQ5 cQ[
hc_ `aY d`_]Y^Q^YY bcQcYhVb[_T_ `_\p S^V ]Vc_U_S [\QbbQ caVRdVcbp
Yb`_\mX_SQcm bY]S_\ aQb[alcYp _R\QbcY SYUY]_bcY ݷCCݷ 1b]7 27>:7=97:ݷ
>Q bcQcYhVb[_V `_\V aQb`a_bcaQ^pocbp _Rlh^lV `aQSY\Q XQjYclC Vb\Y
VT_ aQb`_\_WYcm S `aYSQc^_Z hQbcY [\QbbQ5 U_bcd` [ cQ[_]d `_\o RdUVc
S_X]_WV^ c_\m[_ YX ]Vc_U_S [\QbbQ Y UadXVZ [\QbbQ5 Vb\Y WV bcQcYhV6
b[_V `_\V _bcQSYcm S `dR\Yh^_Z hQbcY5 ]l `_\dhY] `a_bc_ T\_RQ\m^do
`VaV]V^^do b ^V_Rlh^_ SlT\pUpjY] Y]V^V]7

Bdj^_bcm bcQcYhVb[Yf `_\VZ [\QbbQ ]_W^_ `_pb^Ycm Y Y^QhVC bcQ6
cYhVb[_V `_\V ‑ nc_ cQ[_V ݷfYca_Vݷ `_\V5 [_c_a_V bdjVbcSdVc S _U^_]
n[XV]`\paV U\p SbVT_ [\QbbQ5 S^V XQSYbY]_bcY _c [_\YhVbcSQ _RkV[6
c_S nc_T_ [\QbbQD UQWV Vb\Y ^Y _U^_T_ _RkV[cQ ^Vc5 bcQcYhVb[_V `_\V
Sbݷ aQS^_ bdjVbcSdVc5 [_\m b[_a_ _^_ _`YbQ^_ S [\QbbV7 @_\dhQVcbp5
hc_ bcQcYhVb[_V `_\V5 S _c\YhYV _c _Rlh^_T_5 ^V pS\pVcbp b_bcQS^_Z
hQbcmo _RkV[cQ Y `aY^QU\VWYc [\Qbbd [Q[ VUY^_]d gV\_]d7

BcQcYhVb[_V `_\V _RkpS\pVcbp S [\QbbV c_h^_ cQ[ WV5 [Q[ Y _Rlh^_V
`_\V [\QbbQ5 c_\m[_ b U_RQS\V^YV] b`VaVUY b\_SQ CD1D93C
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Vb\Y _RkpS\V^YV _Rlh^_T_ `_\p bQ]_ `_ bVRV dWV _X^QhQVc5 hc_ S _Rk6
V[cV `_U nc_ `_\V RdUVc SlUV\V^_ ]Vbc_5 c_ _RkpS\V^YV bcQcYhVb[_T_
`_\p ‑ nc_ Y]V^^_ _RkpS\V^YV5 bQ]_ `_ bVRV _^_ ^V `aVU`_\QTQVc Sl6
UV\V^Yp `Q]pcYD bcQcYhVb[_V `_\V caVRdVcbp Vjݷ _`YbQcm S _U^_] YX
]_Ud\VZ7

@aY`_]^YS pXl[ BY5 ]_W^_ XQ]VcYcm XUVbm `ap]do Q^Q\_TYo b _RkpS\V^Y6
V] T\_RQ\m^lf `VaV]V^^lf b UYaV[cYS_Z 5HD5B> 1b]7 c7 ;5 27;7@7=ݷ Hc_Rl `_^pcm5
`_hV]d _RkpS\V^YV bcQcYhVb[_T_ `_\p S [\QbbV bhYcQVcbp Y]V^^_ _RkpS\V^Y6
V]5 Q ^V _`YbQ^YV]5 `_Ud]QZcV5 hc_ RdUVc5 Vb\Y XQT_\_S_[ [\QbbQ Sl^VbcY S
XQT_\_S_h^lZ eQZ\5 Q bQ] nc_c eQZ\ ‑ S[\ohYcm YX ^Vb[_\m[Yf ]_Ud\VZ7

9cQ[5 hc_Rl XQSVaiYcm b_XUQ^YV bcQcYhVb[_T_ `_\p5 ^dW^_ S^V XQ6
T_\_S[Q [\QbbQ `_]VbcYcm VT_ _`YbQ^YVC
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[Q[ S ^QiV] `aY]VaV5 f_cp nc_ Y ^V _RpXQcV\m^_7 ?RaQcYcV S^Y]Q6
^YV5 hc_ Vb\Y SQiV _`YbQ^YV [\QbbQ Sl^VbV^_ S XQT_\_S_h^lZ eQZ\5 c_
_`YbQ^Yp bcQcYhVb[Yf `_\VZ b\VUdVc _RpXQcV\m^_ `_]VbcYcm
S eQZ\ aVQ\YXQgYY _U^_T_ YX ]_Ud\VZ5 ^Y S [_V] b\dhQV ^V S
XQT_\_S_h^Y[1

@_Sc_aY]5 hc_ SSVUݷ^^_V cQ[Y] _RaQX_] bcQcYhVb[_V `_\V RdUVc bd6
jVbcS_SQcm S `a_TaQ]]V S VUY^bcSV^^_] n[XV]`\paV Y S cVhV^YV
SbVT_ SaV]V^Y Sl`_\^V^Yp `a_TaQ]]l S^V Sbp[_Z XQSYbY]_bcY
_c c_T_5 RdUdc \Y S SQiVZ `a_TaQ]]V XQS_UYcmbp _RkV[cl [\QbbQ J Y
S [Q[Yf [_\YhVbcSQf7 6b\Y `_]VbcYcm _RkpS\V^YV bcQcYhVb[_T_ `_\p S
`aYSQc^_Z hQbcY [\QbbQ5 c_ b__cSVcbcSdojVV Y]p RdUVc U_bcd`^_ c_\m6
[_ S ]Vc_UQf [\QbbQ Y S UadWVbcSV^^lf ed^[gYpf7 ?RkpS\V^YV ]_W^_
`_]VbcYcm Y S _c[alcdo hQbcm [\QbbQ5 c_TUQ _^_ RdUVc U_bcd`^_ _c_6
SboUd5 Q _RaQcYcmbp [ ^V]d ]_W^_ RdUVc [Q[ hVaVX bdjVbcSdojYZ _Rk6
V[c5 cQ[ Y RVX Sbp[_T_ _RkV[cQ b `_]_jmo pS^_T_ aQb[alcYp _R\QbcY
SYUY]_bcYC

J 1D
17D85hCD1D93h695<4 F :>D 88 `aQSY\m^_
JCCD85hCD1D93h695<4 F :>D 88 c_WV `aQSY\m^_

BcQcYhVb[YV `_\p bf_WY b T\_RQ\m^l]Y `VaV]V^^l]Y S c_] hYb\V Y
cV]5 hc_ S ^Yf `a_TaQ]]Q ]_WVc ^Q[Q`\YSQcm T\_RQ\m^_V b_bc_p^YV5 S
aVXd\mcQcV hVT_ U\p bc_a_^^VT_ ^QR\oUQcV\p `_SVUV^YV _U^Yf Y cVf WV
ed^[gYZ _[QWVcbp YX]V^pojY]bp `_ ^V_hVSYU^l] XQ[_^Q]7 ;a_]V c_6
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T_5 bcQcYhVb[YV `_\p ]_Tdc bdjVbcSV^^_ XQcadU^Ycm ]QbicQRYa_SQ^YV
`a_TaQ]]l7 CQ[5 Vb\Y SQ] XQhV]6c_ `_^QU_RY\bp b`Yb_[ _RkV[c_S _`aV6
UV\ݷ^^_T_ [\QbbQ Y Sl SSV\Y U\p nc_Z gV\Y bcQcYhVb[YZ d[QXQcV\m ^Q
`VaSlZ n\V]V^c cQ[_T_ b`Yb[Q5 c_ nc_ _X^QhQVc5 hc_ S `a_TaQ]]V cQ[_Z
b`Yb_[ ]_WVc Rlcm c_\m[_ _UY^5 Q Vb\Y [_TUQ6^YRdUm `_^QU_RYcbp USQ
cQ[Yf b`Yb[Q 1YX _RkV[c_S _U^_T_ Y c_T_ WV cY`Q25 `a_TaQ]]d `aYUݷcbp
bdjVbcSV^^_ `VaVUV\Qcm7

@_nc_]d Yb`_\mX_SQ^YV bcQcYhVb[Yf `_\VZ aV[_]V^UdVcbp S
_U^_Z Y c_\m[_ _U^_Z bYcdQgYYC [_TUQ cQ[_V `_\V `aVUbcQS\pVc
b_R_Z [_^bcQ^cd5 c_ Vbcm VT_ X^QhV^YV ^Y[_TUQ ^V YX]V^pVcbp
S_ SaV]p aQR_cl `a_TaQ]]l7 >Q`aY]Va5 bcQcYhVb[Y] `_\V] ]_W6
^_ `aVUbcQSYcm [Q[_Z6^YRdUm [ad`^lZ ]QbbYS5 b_UVaWQjYZ ^VYX]V^6
^lV UQ^^lV5 ^V_Rf_UY]lV U\p aQR_cl _RkV[c_S UQ^^_T_ [\QbbQ5 ^_ ^V
caVRdojYVbp ^YTUV XQ VT_ `aVUV\Q]Y7 @aY]Va_] cQ[_T_ ]QbbYSQ ]_Tdc
b\dWYcm5 ^Q`aY]Va5 cQR\YgQ `VaVf_U_S ]VWUd b_bc_p^Yp]Y [_^Vh^_T_
QSc_]QcQ S [\QbbV5 aVQ\YXdojV] nc_c [_^Vh^lZ QSc_]QcD ]QbbYS bca_[
b S_X]_W^l]Y UYQT^_bcYhVb[Y]Y b__RjV^Yp]YD cQR\YgQ b__cSVcbcSYp
`_\mX_SQcV\mb[Yf [_]Q^U 1bca_[2 SlXlSQV]l] ed^[gYp]5 Y c7 `7

BcQcYhVb[YZ ]Vc_U ‑ nc_ _b_RlZ SYU ed^[gYY6]Vc_UQ5 [_c_6
aQp5 pS\ppbm ]Vc_U_] [\QbbQ Y Y]Vp U_bcd` [ VT_ XQ[alcl] UVcQ\p]
aVQ\YXQgYY5 `aY nc_] SlXlSQVcbp ^VXQSYbY]_ _c _RkV[c_S [\Qb6
bQ7 @VaS_^QhQ\m^_ bcQcYhVb[YV ]Vc_Ul `aVU^QX^QhQ\Ybm U\p aQR_cl
b_ bcQcYhVb[Y]Y `_\p]Y5 ^_ `_\dhYSiYZbp ]VfQ^YX] ^Qiݷ\ S Yc_TV
bdjVbcSV^^_ R_\VV iYa_[YZ b`V[ca `aY]V^V^YZ7 ?RkpS\V^YV bcQcYhV6
b[_T_ ]Vc_UQ Q^Q\_TYh^_ _RkpS\V^Yo _Rlh^_T_ ]Vc_UQ5 ^_ `VaVU ^Y]
bcQSYcbp [\ohVS_V b\_S_ CD1D935 [Q[ S b\VUdojV] `aY]VaVC
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[Q [\QbbQ b\_S_ CD1D93 S VT_ _`YbQ^YY ^V Yb`_\mXdVcbp5 [_]`Y\pc_ad
fSQcQVc b\_SQ CD1D935 `_bcQS\V^^_T_ S _RkpS\V^YY 1XQT_\_S[V2 ]Vc_UQ
S [\QbbV7

?RaQjV^YV [ bcQcYhVb[_]d ]Vc_Ud5 [Q[ Y [ bcQcYhVb[_]d `_\o5 S_X6
]_W^_ [Q[ hVaVX _RkV[c [\QbbQ5 cQ[ Y RVX cQ[_S_T_5 b `_]_jmo bY]S_\Q
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@_b[_\m[d bcQcYhVb[Qp ed^[gYp6]Vc_U ]_WVc Rlcm SlXSQ^Q RVX _Rk6
V[cQ5 d ^V5ݷ [Q[ b\VUbcSYV5 _cbdcbcSdVc ^VpS^lZ `QaQ]Vca D89C
1b]7 27;7>97:ݷ ;a_]V SbVT_ `a_hVT_ nc_ _X^QhQVc5 hc_ cQ[Qp ed^[gYp
^V ]_WVc `a_bc_ cQ[ _RaQjQcmbp5 [Q[ UadTYV ]Vc_Ul5 [ `_\p] _RkV[cQ5
SVUm _RkV[cQ d ^Vݷ ^Vc7 3lXlSQcm ^VbcQcYhVb[YV ed^[gYY6]Vc_Ul bcQ6
cYhVb[Qp ed^[gYp c_WV `a_bc_ cQ[ ^V ]_WVc5 `_b[_\m[d ^VbcQcYhVb[YV
]Vc_Ul U_\W^l SlXlSQcmbp U\p [_^[aVc^_T_ _RkV[cQ7 BYcdQgYp [Qa6
UY^Q\m^_ ]V^pVcbp5 Vb\Y bcQcYhVb[Qp ed^[gYp cV] Y\Y Y^l] b`_b_R_]
Sb6ݷcQ[Y `_\dhQVc U_bcd` [ _RkV[cd bS_VT_ [\QbbQ7 CQ[_V S`_\^V ]_WVc
`a_YX_ZcY Y ^Y[_Y] _RaQX_] ^V `a_cYS_aVhYc _`aVUV\V^Yo bcQcYhV6
b[_T_ ]Vc_UQC UVZbcSYcV\m^_5 ^Y[c_ ^V ]ViQVc `VaVUQcm _RkV[c hVaVX
_UY^ YX pS^_ _R_X^QhV^^lf `QaQ]Vca_SD S`_\^V S_X]_W^_ `_\dhYcm U_6
bcd` [ _RkV[cd bS_VT_ [\QbbQ hVaVX T\_RQ\m^lV `VaV]V^^lV Y\Y b `_]_6
jmo T\_RQ\m^lf ed^[gYZD ^Q[_^Vg5 bcQcYhVb[Qp ed^[gYp S`_\^V
]_WVc b_XUQcm _RkV[c bQ]Q7

9cQ[5 ^Vb]_cap ^Q _cbdcbcSYV d[QXQ^YZ ^Q [_^[aVc^lZ _RkV[c `aY
SlX_SV bcQcYhVb[_Z ed^[gYY5 _^Q S ^V[_c_alf b\dhQpf ]_WVc `_\dhYcm
U_bcd` [ _RkV[cd bS_VT_ [\QbbQ7 9 c_TUQ bcQcYhVb[Qp ed^[gYp5 [Q[
Y \oR_Z ]Vc_U [\QbbQ5 ]_WVc _RaQjQcmbp [ XQ[alcl] 1`aY6
SQc^l]2 `_\p] Y ]Vc_UQ] _RkV[cQ 1UVZbcSYcV\m^_5 [Q[ dWV T_S_6
aY\_bm aQ^VV5 VUY^YgVZ XQjYcl S BY44 pS\pVcbp ^V _RkV[c5 Q [\Qbb Y\Y
bcad[cdaQ gV\Y[_]27 >Q\YhYV S BY44 bcQcYhVb[Yf ]Vc_U_S `_XS_\pVc
S apUV b\dhQVS `aY]V^pcm SVbm]Q YXpj^lV `aYݷ]l `a_TaQ]]Ya_SQ^Yp7
>Q`aY]Va5 ]l S`_\^V ]_WV] dRaQcm S XQ[alcdo hQbcm [\QbbQ SbV [_^6
bcad[c_al5 XQ`aVcYS cQ[Y] _RaQX_] b_XUQ^YV _RkV[c_S UQ^^_T_ [\QbbQ
YXS^V VT_ bQ]_T_5 Y `_adhYcm b_XUQ^YV _RkV[c_S bcQcYhVb[_]d ]Vc_Ud5
[_c_alZ ]_W^_ SlXSQcm5 ^V Y]Vp ^Y _U^_T_ _RkV[cQ7

:97>7 ?RaQR_c[Q Yb[\ohYcV\m^lf bYcdQgYZ
@aVWUV hV] ^QhQcm aQbb[QX _R _RaQR_c[V Yb[\ohV^YZ S BY445 ]l

U_\W^l `aVU_bcVaVhm hYcQcV\p _c S_X]_W^lf `_b\VUbcSYZ ^V[aYcY6
hVb[_T_ S_b`aYpcYp nc_T_ Y^bcad]V^cQ7 ?RjQp YUVp Yb[\ohYcV\m^lf
bYcdQgYZ5 [Q[ Sl dSYUYcV hdcm `_XWV5 haVXSlhQZ^_ `_\VX^Q5 ^_ c_5
[Q[ nc_c Y^bcad]V^c `aVUbcQS\V^ S pXl[V BY445 SlXlSQVc _`aVUV\6^ݷ
^_V ^VU_d]V^YV7 Hc_Rl aVQ\YX_SQcm `VaVUQhd d`aQS\V^Yp S bca_T_]
b__cSVcbcSYY b_ b`VgYeY[QgYVZ BY445 [_]`Y\pc_a Sl^dWUV^ YUcY ^Q
^V_hVSYU^lV Y U_a_T_bc_pjYV cao[Y ‑ SbcQS\pcm S `a_TaQ]]d R_\m6
i_V [_\YhVbcS_ `aQ[cYhVb[Y RVb`_\VX^_T_ ]QiY^^_T_ [_UQ5 Yb`_\m6
X_SQcm Ta_]_XU[do ݷVSYUY]do^ݷ RYR\Y_cVh^do `_UUVaW[d5 b^YWQcm
Rlbca_UVZbcSYVD [_\m b[_a_ ]l d`_]p^d\Y Rlbca_UVZbcSYV5 _c]VcY]5
hc_ Vb\Y dW SQiQ `a_TaQ]]Q `VaVi\Q S b_bc_p^YV _RaQR_c[Y Yb[\ohY6
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cV\m^_Z bYcdQgYY5 c_ `a_Ybf_UYcm nc_ RdUVc `_ [_]`mocVa^l] ]Va[Q]
`a_bc_ RVXd]^_ ]VU\V^^_7

=^_TYV `a_TaQ]]Ybcl5 UQWV ^V _c^_bpjYV bVRp [ [_^bVaSQc_aQ]5
`_U_R^l] QSc_ad ncYf bca_[5 bhYcQoc Yb`_\mX_SQ^YV Yb[\ohV^YZ ^VU_6
`dbcY]l]D R_\miY^bcS_ [_]`Y\pc_a_S BY44 `_XS_\pVc `_\^_bcmo _c6
[\ohYcm nc_c ]VfQ^YX]7 3_X]_W^_5 `aY ]Y^Y]Q\YbcYhVb[_] `_Uf_UV5
[_c_alZ ]l `aY^p\Y S ^QiVZ [^YTV S _c^_iV^YY BY445 \_TYh^VV
Rl\_ Rl S__RjV ^V aQbb[QXlSQcm _R Yb[\ohV^Ypf5 Y cQ[_Z SQaYQ^c5
b]VV] SQb XQSVaYcm5 aQbb]QcaYSQ\bp SVbm]Q bVamݷX^_5 ^_5 ^Vb]_cap ^Q
Sbݷ b[QXQ^^_V5 ncQ T\QSQ S [^YTV b_faQ^Y\Qbm5 Y c_]d Vbcm gV\lZ apU
`aYhY^7

@aVWUV SbVT_ b\VUdVc _c]VcYcm5 hc_ Yb`_\mX_SQ^YV Yb[\ohV^YZ bd6
jVbcSV^^_ b^YWQVc cadU_ݷ][_bcm ^Q`YbQ^Yp `a_TaQ]]5 S_ Sbp[_] b\d6
hQV5 Vb\Y baQS^YSQcm b `a_TaQ]]Q]Y5 S [_c_alf5 ^Vb]_cap ^Q _cbdc6
bcSYV ]VfQ^YX]Q Yb[\ohV^YZ5 SbV S_X^Y[QojYV _iYR_h^lV bYcdQgYY
b[ad`d\ݷX^_ `a_SVapocbp Y _RaQRQclSQocbp7 =_W^_ \Y aQUY cQ[_T_
SlYTaliQ S cadU_ݷ][_bcY `_WVacS_SQcm neeV[cYS^_bcmo ‑ S_`a_b5
^Q [_c_alZ b\VUdVc _cSVhQcm5 Ybf_Up YX _b_RV^^_bcVZ [_^[aVc^_Z aV6
iQV]_Z XQUQhY7

>_ Vbcm XUVbm Y UadT_Z ]_]V^c5 `_WQ\dZ5 UQWV R_\VV SQW^lZ7 >VU_6
bcQc[Y5 `aYbdjYV ]VfQ^YX]d Yb[\ohV^YZ pXl[Q BY445 _Rdb\_S\V^l
^V c_\m[_ Y ^V bc_\m[_ bQ]_Z YUVVZ Yb[\ohV^YZ5 b[_\m[_ U_S_\m^_
bcaQ^^l] `_Uf_U_]5 [_c_alZ YXRaQ\ U\p S_`\_jV^Yp nc_Z YUVY 2mݷa^
BcaQdbcad`7 ?RaQR_c[Q Yb[\ohV^YZ [Q[ cQ[_SQp bdjVbcSdVc ^V c_\m[_
S BY445 Y UQ\V[_ ^V SbVTUQ _^Q bc_\m WV dRYZbcSV^^Q U\p neeV[cYS^_6
bcY `_\dhV^^_Z `a_TaQ]]l7 =_W^_ \VT[_ `aVUbcQSYcm bVRV UadT_Z `_U6
f_U5 [_c_alZ ^Yhdcm ^V b^YXY\ Rl SlaQXYcV\m^_Z ]_jY Yb[\ohV^YZ5
^_ `aY nc_] ^V XQbcQS\p\ Rl `a_TaQ]]Ybc_S \_]Qcm [_`mp `_ `_S_Ud
U_`dbcY]_bcY VT_ `aY]V^V^Yp7

5\p hYcQcV\VZ5 [_c_alV X^Qoc5 _ hݷ] YUݷc aVhm5 `_pb^Y]C Vb\Y Rl [_^[aVc6
^Qp Yb[\ohYcV\m^Qp bYcdQgYp YUV^cYeYgYa_SQ\Qbm S BY44 ^V cY`_] _RkV[cQ5
[Q[ nc_ bUV\Q^_ bVZhQb5 Q QUaVb_] `VaV]V^^_Z `a_YXS_\m^_T_ cY`Q5 T\_RQ\m^_Z5
UY^Q]YhVb[_Z Y\Y UQWV bcV[_S_Z5 U\p [_c_a_Z `a_TaQ]]Ybc _RpXQ^ TQaQ^cYa_6
SQcm5 hc_ _^Q ^V `VaVbcQ^Vc bdjVbcS_SQcm ^Y [ ]_]V^cd S_XRdWUV^Yp Yb[\o6
hV^Yp5 ^Y [ ]_]V^cd VT_ _RaQR_c[Y5 c_ _RaQR_c[Q Yb[\ohV^YZ ^V cp^d\Q Rl XQ
b_R_Z UY^Q]YhVb[_T_ ]_^bcaQ5 Y]V^dV]_T_ bYbcV]_Z YUV^cYeY[QgYY cY`_S S_
SaV]p Yb`_\^V^Yp 1[]]R25 Q `_]Vc[Q Y aQX]_c[Q bcV[Q ]_T\Y Rl aQR_cQcm `a_jV
Y RlbcaVV7

B dhݷc_] SbVT_ nc_T_ ]_W^_ b[QXQcm5 hc_ X^Q[_]bcS_ b _RaQR_c[_Z
Yb[\ohV^YZ RdUVc hYcQcV\o `_\VX^_5 UQWV Vb\Y _^ `aY]Vc U\p bVRp aV6
iV^YV ^Y[_TUQ ^V Yb`_\mX_SQcm Vݷ S `a_TaQ]]Qf ^Q BY447 BdjVbcSdoc
UadTYV pXl[Y5 `aVUdb]QcaYSQojYV Q^Q\_TYh^lV baVUbcSQD S `_b\VUd6
ojYf hQbcpf ^QiVZ [^YTY ]l `_X^Q[_]Y]bp b ^Vb[_\m[Y]Y YX ncYf
pXl[_S7 ;a_]V c_T_5 S RdUdjV] S_X]_W^_ 1Y5 `_WQ\dZ5 ^VYXRVW^_2 `_6
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pS\V^YV [Q[_T_6c_ ^_S_T_ pXl[Q `a_TaQ]]Ya_SQ^YpD RdUV] ^QUVpcmbp5
hc_ S [ݷ^ Sb6ݷcQ[Y dhcdc ^VTQcYS^lZ _`lc BY447

BaQXd f_cV\_bm Rl _c]VcYcm Vjݷ _UY^ ]_]V^c7 6b\Y Sl Sbݷ WV aViY6
cV Yb`_\mX_SQcm Yb[\ohV^Yp S bS_Yf `a_TaQ]]Qf5 c_5 `_ [aQZ^VZ ]VaV5
^Y[_TUQ ^V `aY]V^pZcV ]VfQ^YX] _RaQR_c[Y Yb[\ohYcV\m^lf
bYcdQgYZ U\p icQc^_T_ Slf_UQ YX S\_WV^^lf d`aQS\pojYf
[_^bcad[gYZ Y\Y T\dR_[Yf gV`_hV[ SlX_S_S ed^[gYZ7 ;_TUQ S
SQiVZ `a_TaQ]]V S_X^Y[\Q cQ Y\Y Y^Qp _iYR[Q5 SQ] dWV _Rlh^_ Sbݷ
aQS^_5 b[_\m[_ SaV]V^Y dZUݷc ^Q Vݷ _RaQR_c[dC S R_\miY^bcSV b\dhQVS
Slf_U YX `_\_WV^Yp caVRdVc S]ViQcV\mbcSQ `_\mX_SQcV\p 1hV\_SV[Q25
Q VT_ ݷVaVc_a]_XYcm`ݷ ^QU_ Vjݷ YbfYcaYcmbp7 B_SbV] UadT_V UV\_5 Vb\Y
^Y[Q[_Z _iYR[Y ^Vc7 9b[\ohV^Yp aQR_cQoc ]VU\V^^_ U_ cQ[_Z bcV`V6
^Y5 hc_ `a_TaQ]]Q5 Yb`_\mXdojQp Yf U\p icQc^_T_ S_XSaQcQ d`aQS\V6
^Yp YX S\_WV^^_T_ SlhYb\YcV\m^_T_ [_^cV[bcQ5 ]_WVc 1\VT[_12 `a_S_6
UYcm S _RaQR_c[V Yb[\ohV^YZ `a_gV^c_S ncQ[ B9 SbVT_ bS_VT_ SaV]V6
^Y aQR_clC [_\\VTY aQbb[QXlSQ\Y QSc_ad `a_ aVQ\m^lV b\dhQY5 [_TUQ
Rlbca_UVZbcSYV `a_TaQ]]l `_SliQ\_bm R_\VV hV] ^Q `_apU_[ 1[_^6
[aVc^_ ‑ S bV]^QUgQcm aQX2 YX6XQ XQ]V^l Slf_UQ `_ Yb[\ohV^Yo ^Q
`a_bc_Z B5DEB> Y ^Vb[_\m[_ T\_RQ\m^lf e\QW[_S7

;Q[ T_S_aYcbp5 [c_ `aVUd`aVWUݷ^ ‑ c_c S__adW7^ݷ

:97>7:7 ?iYR_h^lV bYcdQgYY Y `a_R\V]l Yf
_RaQR_c[Y

<oRQp b[_\m[_6^YRdUm ^VcaYSYQ\m^Qp `a_TaQ]]Q b_UVaWYc eaQT6
]V^cl5 [_c_alV S ^V[_c_alf _Rbc_pcV\mbcSQf ^V ]_Tdc _caQR_cQcm [_a6
aV[c^_7 >Q`aY]Va5 `a_TaQ]]Q5 Q^Q\YXYadojQp b_UVaWY]_V XQUQ^^_T_
eQZ\Q5 ^V b]_WVc aQR_cQcm5 ^V bd]VS _c[alcm eQZ\ ^Q hcV^YVD `a_6
TaQ]]Q5 aQR_cQojQp `_ [_]`mocVa^_Z bVcY5 ^V b]_WVc aQR_cQcm5 Vb\Y
^V aQR_cQVc bVcm Y\Y Vb\Y ^VU_bcd`V^ ^dW^lZ bVaSVaD ed^[gYp5 `a_YX6
S_UpjQp b\_W^lV SlhYb\V^Yp5 ^V ]_WVc [_aaV[c^_ Yf XQSVaiYcm5 Vb\Y
S f_UV SlhYb\V^YZ `_caVR_SQ\_bm UV\V^YV ^Q ^_\m Y\Y5 ^Q`aY]Va5 Sl6
hYb\V^YV \_TQaYe]Q `_ VUY^Yh^_]d _b^_SQ^Yo5 Y c7 `7 @_U_R^lV bYcdQ6
gYY ^QXlSQoc _iYR_h^l]Y5 _U^Q[_ WV nc_ b_SVaiV^^_ ^V _RpXQcV\m^_
_X^QhQVc5 hc_ _iYRbp `a_TaQ]]Ybc5 `YbQSiYZ `a_TaQ]]d7 3 b\dhQV b
eQZ\_] SY^_SQc S S_X^Y[^_SV^YY _iYR_h^_Z bYcdQgYY5 b[_aVV SbVT_5
`_\mX_SQcV\m5 S b\dhQV b bVcmo ‑ _Rb\dWYSQojYZ `Vab_^Q\ bVcY Y\Y
bVaSVaQD UV\V^YV ^Q ^_\m ]_WVc Rlcm b\VUbcSYV] _iYR[Y `a_TaQ]]Y6
bcQ5 ^_ ]_WVc bcQcm cQ[WV Y aVXd\mcQc_] ^V[_aaV[c^lf Ybf_U^lf UQ^6
^lf7 9^QhV T_S_ap5 ]l `aY ^Q`YbQ^YY `a_TaQ]] hQbc_ bcQ\[YSQV]bp b_
b\dhQp]Y5 [_TUQ db`Vi^Qp aQR_cQ ^QiVZ `a_TaQ]]l XQSYbYc _c S^Vi6
^Yf db\_SYZ5 [_c_alV ]l bQ]Y TQaQ^cYa_SQ^^_ _RVb`VhYcm ^V ]_WV]7
3 cQ[Yf b\dhQpf `aYf_UYcbp `aVUdb]QcaYSQcm S `a_TaQ]]V _RaQR_c[d
_iYR_[7
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@a_SVaYcm SbV ^dW^lV db\_SYp _Rlh^_ ^Vb\_W^_7 BdjVbcSV^^_
b\_W^VV ]_WVc _[QXQcmbp b\VUdojYZ S_`a_bC Q hc_ WV UV\Qcm5 Vb\Y
db\_SYp _[QXQ\Ybm ^VdU_S\VcS_aYcV\m^l ‑ ^V _c[al\bp eQZ\5 ^V dbcQ6
^_SY\_bm b_VUY^V^YV5 S UV\YcV\V _[QXQ\bp ^_\m5‑ c_ Vbcm S_X^Y[\Q cQ
bQ]Qp _iYR_h^Qp bYcdQgYpH =^_TYV bcdUV^cl `_bcd`Qoc `a_bc_5 U6ݷ
iVS_ Y bVaUYc_C `VhQcQoc [Q[_V6^YRdUm b__RjV^YV 1_hV^m hQbc_ `a_6
bc_ 2N[[X[22 Y XQSVaiQoc Sl`_\^V^YV `a_TaQ]]l5 ^Q`aY]Va5 SlX_S_]
5H9D7 3 aVQ\m^_Z WYX^Y cQ[_Z SQaYQ^c _Rlh^_ ^VU_`dbcY]7 Hc_Rl `_6
^pcm `aYhY^l nc_Z ^VU_`dbcY]_bcY5 `aVUbcQSmcV bVRV5 hc_ Sl U_\T_
^QRYaQ\Y cV[bc S [Q[_]6^YRdUm cV[bc_S_] aVUQ[c_aV5 `_c_] `aY b_faQ6
^V^YY b\dhQZ^_ SSV\Y ^V`aQSY\m^_V Y]p UYaV[c_aYY Y\Y5 ^Q`aY]Va5
`_`lcQ\Ybm XQ`YbQcm eQZ\ ^Q XQjYjݷ^^lZ ^_bYcV\m7 6b\Y Rl QSc_a
cV[bc_S_T_ aVUQ[c_aQ _RaQRQclSQ\ _iYR[Y 5ݷ6bcdUV^hVb[Y_`ݷ `a_TaQ]6
]Q aVUQ[c_aQ Rl ^V]VU\V^^_ XQSVaiY\Qbm5 d^Yhc_WYS SbV aVXd\mcQcl
SQiVZ aQR_cl7 =Q\_SVa_pc^_5 hc_ cQ[_V ]_T\_ Rl SQ] `_^aQSYcmbp7

2_\VV c_T_5 ^V SbVTUQ Y ^V SVXUV ]_W^_ cQ[ S_c `a_bc_ Q`VhQcQcm^ݷ
b__RjV^YV7ݷ >Q`aY]Va5 `aY `a_TaQ]]Ya_SQ^YY _[_^^_T_ `aY\_WV^Yp
`_U V\ `9>4?GC ^Y[Q[_T_ `_c_[Q bcQ^UQac^_T_ SlS_UQ S aQb`_apWV6
^YY `a_TaQ]]YbcQ ^Vc5 cQ[ hc_ S]Vbc_ `VhQcY `aYf_UYcbp b_XUQSQcm
]_UQ\m^lZ UYQ\_T b b__cSVcbcSdojY] cV[bc_] Y [^_`[Q]Y7 @_U ?B
^>9H Sbݷ ^V cQ[ `\_f_5 `_c_[ bcQ^UQac^_T_ SlS_UQ Vbcm SbVTUQ5 Vbcm UQ6
WV b`VgYQ\m^lZ `_c_[ U\p SlS_UQ b__RjV^YZ _R _iYR[QfD `a_R\V]Q
c_\m[_ S c_]5 hc_ UQ\V[_ ^V SbVTUQ aVXd\mcQcl SlS_UQ S ncY `_c_[Y
[c_6c_ hYcQVc5 Y S ^V[_c_alf b\dhQpf b\VUdVc S]Vbc_ ^Yf `_\mX_SQcm6
bp bYbcV]_Z Wda^Q\YXQgYY7 6b\Y WV ^Q`YbQ^^lZ ^Q]Y [_U aQR_cQVc S
pUaV _`VaQgY_^^_Z bYbcV]l Y\Y nc_ `a_iYS[Q U\p [Q[_T_6^YRdUm ]Y[6
a_[_^ca_\\VaQ5 c_ S_X]_W^_bcm SlUQcmݷ b__RjV^YV _R _iYR[Vݷ ]_WVc
`_`a_bcd _cbdcbcS_SQcm [Q[ pS\V^YV7

;a_]V c_T_5 ^V SbV _iYR_h^lV bYcdQgYY eQcQ\m^l7 3 SliVd`_]p6
^dc_] `aY]VaV b aVUQ[c_a_] cV[bc_S S _iYR[V5 U_`djV^^_Z `_\mX_6
SQcV\V]5 S_SbV ^Vc ^YhVT_ bcaQi^_T_C ^dW^_ `a_bc_ [_^bcQcYa_SQcm
eQ[c _iYR[Y Y `_`a_bYcm `_\mX_SQcV\p SSVbcY UadT_V Y]p eQZ\Q7 C_h6
^_ cQ[ WV ]_WVc ^V Rlcm eQcQ\m^_Z _iYR[Q5 bSpXQ^^Qp b dbcQ^_S\V6
^YV] bVcVS_T_ b_VUY^V^Yp5 SVUm S_ ]^_TYf b\dhQpf ]_W^_ _RaQcYcmbp
[ bVaSVad6UdR\ݷad:?7 5QWV UV\V^YV ^Q ^_\m S ^V[_c_alf b\dhQpf ]_6
WVc _[QXQcmbp UV\_] `_`aQSY]l]5 [Q[5 ^Q`aY]Va5 `aY Ybb\VU_SQ^YY
^V[_c_alf ^V[_aaV[c^_ `_bcQS\V^^lf XQUQhC _Rlh^_ S ncYf b\dhQpf
T_\_S^Qp `a_TaQ]]Q X^QVc5 [Q[ ]_W^_ b[_aaV[cYa_SQcm Ybf_U^lV UQ^6
^lV5 hc_Rl YXRVWQcm UV\V^Yp ^Q ^_\m5 Y ^dW^do [_]RY^QgYo YjVc
]Vc_U_] `a_R Y _iYR_[7 >Q[_^Vg5 _UY^ Y c_c WV [_U ]_WVc Yb`_\m6
X_SQcmbp S b_SVaiV^^_ aQX^lf `a_TaQ]]Qf5 `aYhݷ] U\p _U^Yf _iYR[Q
]_WVc _[QXQcmbp eQcQ\m^_Z5 U\p UadTYf ‑ ^V bc_pjVZ UQWV d`_]Y^Q6

:?CQ[_V S_X]_W^_ `aY _RaQjV^Ypf [ bYbcV]V U_]V^^lf Y]ݷ^ 1MW\25 Q S ^V[_c_6
alf b\dhQpf ‑ Y `aY _c`aQS[V n\V[ca_^^_Z `_hcl5 Y S UadTYf bYcdQgYpf c_WV7
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^Yp7 >Q`aY]Va5 ]^_TYV `a_TaQ]]l Sl`_\^poc `_Yb[ ^dW^_T_ eQZ\Q S
aQX^lf UYaV[c_aYpf5 `a_bc_ `lcQpbm VT_ _c[alcm Y `a_U_\WQp `_Yb[
UQ\miV `_b\V [QWU_Z ^VdUQhYD S nc_] b\dhQV _iYR[Q S__RjV `VaVbcQݷc
Rlcm _iYR[_Z5 c_TUQ [Q[ S [Q[_Z6^YRdUm UadT_Z `a_TaQ]]V _iYR[Q `aY
_c[alcYY eQZ\Q UV\QVc UQ\m^VZiVV Sl`_\^V^YV RVbb]lb\V^^l]7

9X SbVT_ SliVb[QXQ^^_T_ ]_W^_ bUV\Qcm _UY^ _hV^m bVamݷX^lZ Y
SQW^lZ SlS_UC `aY^Y]Qcm aViV^YV _ c_]5 hc_ UV\Qcm `aY S_X6
^Y[^_SV^YY _iYR_h^_Z bYcdQgYY ‑ nc_ `aVa_TQcYSQ T_\_S^_Z
`a_TaQ]]l7 8QSVaiQcm `a_TaQ]]d5 Q cQ[WV Y Sl`_\^pcm cV] Y\Y
Y^l] b`_b_R_] SlUQhd b__RjV^YZ ]_WVc c_\m[_ ed^[gYp =19> Y cV
YX SlXlSQV]lf Vo ed^[gYZ5 [_c_alV U\p nc_T_ b`VgYQ\m^_ `aVU^Q6
X^QhV^l7 Hc_ WV [QbQVcbp [_UQ5 ^V `_`QSiVT_ S ncd [QcVT_aYo5 c_ VT_
UV\_ S b\dhQV S_X^Y[^_SV^Yp _iYR[Y ‑ _`_SVbcYcm _R nc_] T_\_S^do
`a_TaQ]]d5 Y ^V R_\VV c_T_7

8SdhYc nc_ U_bcQc_h^_ `a_bc_5 _U^Q[_ SbV5 [c_ Y]VVc _`lc ^Q`Y6
bQ^Yp UQWV ^V _hV^m b\_W^lf `a_TaQ]]5 X^Qoc5 b [Q[Y] cadU_] nc_
S_`\_jQVcbp ^Q `aQ[cY[V7 3 `a_bclf pXl[Qf `a_TaQ]]Ya_SQ^Yp5 cQ6
[Yf [Q[ BY Y\Y @Qb[Q\m5 `aYf_UYcbp YX `_U`a_TaQ]] S b\dhQV S_X^Y[6
^_SV^Yp _iYR_[ S_XSaQjQcm b`VgYQ\m^lV X^QhV^Yp5 Q S c_h[V SlX_SQ
`_U`a_TaQ]]l `a_SVapcm5 ^V SVa^d\Q \Y _^Q X^QhV^YV5 b__cSVcbcSdo6
jVV _iYR[V7 3 R_\miY^bcSV b\dhQVS `aY nc_] SlXSQSiQp `_U`a_TaQ]6
]Q c_WV Sl^dWUV^Q S_XSaQjQcm `aYX^Q[ _iYR[Y Y c7 U7 @aVUbcQSmcV
bVRV cV`Vam5 hc_ ]l `YiV] ^Q BY Y d ^Qb ed^[gYp 6: SlXSQ\Q ed^[6
gYo 6;5 cQ S bS_o _hVaVUm ‑ ed^[gYo 6< Y c7 U75 Q S ed^[gYY5 b[QWV]5
6:9 S_X]_W^_ S_X^Y[^_SV^YV _iYR_h^_Z bYcdQgYY7 C_TUQ ^dW^_ `aVUd6
b]_caVcm X^QhV^YV5 S_XSaQjQV]_V 6:9 S b\dhQV nc_Z _iYR[Y5 S ed^[gYY
6B bUV\Qcm `a_SVa[d Y S b\dhQV _iYR[Y c_WV S_XSaQcYcm b`VgYQ\m^_V
X^QhV^YV ‑ Y cQ[ S_ SbVf ed^[gYpf7

CV_aVcYhVb[Y Y]V^^_ cQ[ Sbݷ Y U_\W^_ UV\Qcmbp5 SbV S_X]_W^lV
_iYR_h^lV bYcdQgYY U_\W^l `a_SVapcmbp Y c7 U75 ^_ ^Q `aQ[cY[V Q[6
[daQc^_V b_R\oUV^YV caVR_SQ^YZ `_ _RaQR_c[V _iYR_[ ]_WVc _[QXQcm6
bp ^Qbc_\m[_ cadU_ݷ][Y]5 hc_ `a_TaQ]]Ybcl `aYRVTQoc [ YXSVbc^_]d
Q\T_aYc]dݷ aViV^Yp SbVf `a_R\V]5ݷ Q Y]V^^_ ‑ 1:2 `_U^pcm SSVaf `aQ6
Sdo ad[d Y 1;2 aVX[_ ]Qf^dcm Vo5 _U^_SaV]V^^_ `a_YX^_bp hc_6c_ Sa_UV
Q5ݷ \QU^_7ݷ 6bcm UQWV idc_h^Qp eaQXQ ^Q ncd cV]dC Y[_TUQ<ݷ ^V `a_SV6
apZcV ^Q _iYR[Y5 [_c_alV Sl ^V X^QVcV5 [Q[ _RaQR_cQcm7ݷ AQXd]VVcbp5
cQ[_V _Rlh^_ UQa_] ^V `a_f_UYc7 ?iYR[Q5 [_c_ado ^V bcQ\Y _RaQRQ6
clSQcm S ^QUVWUV5 hc_ _^Q ^Y[_TUQ ^V `a_YX_ZUݷc5 `a_pSYcbp S bQ]lZ
^V`_Uf_UpjYZ ]_]V^c5 `aYhݷ] hV] UQ\miV ^Qf_UYcbp XQ[QXhY[ Y hV]
R_\miV UV^VT _^ XQ`\QcY\5 cV] SliV SVa_pc^_bcm5 hc_ ^QiQ `a_TaQ]]Q
b\_]QVcbp Y]V^^_ d ^VT_7 9]V^^_ `_nc_]d S_ ]^_TYf pXl[Qf `aVUdb]_c6
aV^l b`VgYQ\m^lV S_X]_W^_bcY U\p _RaQR_c[Y _iYR_h^lf bYcdQgYZ7
3 pXl[V BY44 b__cSVcbcSdojYZ ]VfQ^YX] ^QXlSQVcbp _RaQR_c[_Z
Yb[\ohV^YZ 1Q^T\7 5H35@D9?> 81>4<9>727
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:97>7;7 ?RjQp YUVp ]VfQ^YX]Q Yb[\ohV^YZ
?c]VcY] Vjݷ _UY^ ^VU_bcQc_[ Yb`_\mX_SQ^Yp b`VgYQ\m^lf S_XSaQ6

jQV]lf X^QhV^YZ U\p Y^UY[QgYY _iYR[Y7 3 ^V[_c_alf b\dhQpf baV6
UY SbVf X^QhV^YZ S_XSaQjQV]_T_ ed^[gYVZ cY`Q `a_bc_ ^Vc ^Y _U^_T_
^VYb`_\mXdV]_T_D _c\Yh^lZ `aY]Va nc_T_ ‑ ed^[gYp 1D?95 `VaVS_Up6
jQp bca_[_S_V `aVUbcQS\V^YV gV\_T_ hYb\Q S X^QhV^YV cY`Q 9>D7 3_X6
SaQjQVc _^Q5 VbcVbcSV^^_5 hYb\_ cY`Q 9>D5 Q `_b[_\m[d \oR_V cQ[_V
hYb\_ Y]VVc bca_[_S_V `aVUbcQS\V^YV5 c_ Y SVa^dcm 1`aY _cbdcbcSYY
[Q[Yf6\YR_ _iYR_[2 _^Q ]_WVc5 S__RjV T_S_ap5 \oR_V X^QhV^YV cY`Q
9>D7 3 c_ WV SaV]p S_X]_W^_5 hc_ S bca_[V5 `_UQ^^_Z 1D?9 ^Q Sf_U5
b_UVaWYcbp cV[bc5 ^V pS\pojYZbp `aVUbcQS\V^YV] [Q[_T_6\YR_ hYb\Q
1^Q`aY]Va5 b_bc_pjYZ YX Rd[S5 Q ^V YX gYea27 AQXaQR_chY[Y ed^[gYY
aViY\Y S cQ[_Z bYcdQgYY XQ ^VY]V^YV] \dhiVT_ S_XSaQjQcm ^_\m5 ^_
nc_ ^V aViQVc `a_R\V]d5 SVUm `_\dhQVcbp5 hc_ ed^[gYp S_XSaQjQVc _U6
^_ Y c_ WV Y U\p bca_[Y5 b_UVaWQjVZ RV\YRVaUd5 Y U\p bca_[Y 2925
[_c_aQp S`_\^V [_aaV[c^Q7 Nc_ `aYS_UYc ^Qb [ YUVV Yb[\ohV^Yp 5 [_6
c_a_V `aVUbcQS\pVc b_R_Z _b_RlZ b`_b_R XQSVaiV^Yp ed^[gYYC Vb\Y S
pXl[Qf5 ^V `_UUVaWYSQojYf ]VfQ^YX] Yb[\ohV^YZ5 ed^[gYp ]_T\Q
c_\m[_ SVa^dcm _U^_ YX S_X]_W^lf X^QhV^YZ5 c_ S pXl[Qf5 `_UUVa6
WYSQojYf Yb[\ohV^Yp5 ed^[gYp ]_WVc \YR_ SVa^dcm X^QhV^YV5 \YR_
S_XRdUYcm Yb[\ohV^YV7

>Q`_]^Y] 1]l dWV d`_]Y^Q\Y nc_ ^Q bca7 B:25 hc_ Yb[\ohV^Yp S_SbV
^V pS\pocbp b_bcQS^_Z hQbcmo `QaQUYT]l _RkV[c^_6_aYV^cYa_SQ^^_T_
`a_TaQ]]Ya_SQ^Yp5 [Q[ nc_ `_hV]d6c_ hQbc_ dcSVaWUQVcbp7 >Q`a_cYS5
_^Y b[_aVV _c^_bpcbp [ ed^[gY_^Q\m^_]d `a_TaQ]]Ya_SQ^YoD `_XU^VV
`aY _RbdWUV^YY pXl[Q \385=5 ]l aQbb]_caY] ed^[gYo 31<<833 Y
]VfQ^YX] [_^cY^dQgYZ5 [_c_alZ `aVUbcQS\pVc b_R_Z _R_RjV^YV ]V6
fQ^YX]Q Yb[\ohV^YZD S L?==?> U9C@5 Q cQ[WV S pXl[Qf @a_\_T Y ]3<5
b [_c_al]Y ]l c_WV Sb[_aV `_X^Q[_]Y]bp5 [_^cY^dQgYY ^V `_UUVaWY6
SQocbp5 ^_ `aY nc_] `aVUbcQS\V^l ]VfQ^YX]l5 `_ b]lb\d Q^Q\_TYh6
^lV baVUbcSQ] _RaQR_c[Y Yb[\ohV^YZ BY447 2_\miV c_T_5 S \385=5
Yb[\ohV^Yp c_WV Vbcm ‑ RVX_c^_bYcV\m^_ [_^cY^dQgYZ7

@aY S_XRdWUV^YY Yb[\ohV^Yp `a_TaQ]]Q `VaVf_UYc S _b_R_V b_bc_6
p^YV5 S [_c_a_] SbV Q[cYS^lV ^Q cV[djYZ ]_]V^c ed^[gYY U_ba_h^_
XQSVaiQocbp _U^Q XQ UadT_Z5 `_[Q ^V ^QZUݷcbp cQ[Qp5 [_c_aQp ]_WVc
b`aQSYcmbp b UQ^^l] cY`_] Yb[\ohYcV\m^lf bYcdQgYZ7 Hc_Rl `_^pcm5
_ hݷ] YUݷc aVhm5 Sb`_]^Y] `aY]Va5 `aYSVUݷ^^lZ S `aVUlUdjV] `Q6
aQTaQeVC ed^[gYp 6: SlXSQ\Q ed^[gYo 6;5 6; SlXSQ\Q ed^[gYo 6<
Y c7 U7 S`\_cm U_ 6:95 TUV Y S_X^Y[QVc _iYR[Q7 @aY nc_] ^Q] b_SVa6
iV^^_ ^V _RpXQcV\m^_ UV\Qcm [Q[YV6\YR_ `a_SVa[Y S ed^[gYpf 6B5 6A
Y c7 U75 S`_\^V U_bcQc_h^_ `_]VcYcm5 ^Q`aY]Va5 ed^[gYo 6: [Q[ d]Vo6
jdo b`aQS\pcmbp b UQ^^l] cY`_] _iYR_[7 C_TUQ `aY S_X^Y[^_SV^YY
_iYR[Y S_ SaV]p Yb`_\^V^Yp 6:9 RdUVc XQSVaiV^Q U_ba_h^_ Y _^Q bQ]Q5



:@; PXl[ BY445 ??@ Y 1C5

Y SlXSQSiQp Vݷ ed^[gYp 6B5 Y 6A5 Y cQ[ S`\_cm U_ 6:5 [_c_aQp Y _RaQ6
R_cQVc _iYR[d7 9^QhV T_S_ap5 Vb\Y ^V[Qp ed^[gYp 7 SlXlSQVc UadTdo
ed^[gYo 85 Q ncQ `_b\VU^pp S_XRdWUQVc Yb[\ohV^YV5 U\p [_c_a_T_ S
7 ^Vc _RaQR_chY[Q5 c_ nc_ n[SYSQ\V^c^_ c_]d5 [Q[ Vb\Y Rl ed^[gYp 7
bQ]Q S_XRdUY\Q c_ WV bQ]_V Yb[\ohV^YV7

9^_TUQ Sbo _RaQR_c[d _iYR_[ UV\Qoc S ed^[gYY =19>7 ?^Q U\p nc_6
T_ dU_R^Q5 `_b[_\m[d _bcQݷcbp Q[cYS^_Z Sbݷ SaV]p Yb`_\^V^Yp `a_TaQ]6
]l:@ Y5 [Q[ b\VUbcSYV5 ]_WVc _RaQR_cQcm Yb[\ohV^YV5 S_XRdWUݷ^^_V
`aQ[cYhVb[Y S \oR_Z hQbcY `a_TaQ]]l7

:97>7<7 3_XRdWUV^YV Yb[\ohV^YZ
@aY S_X^Y[^_SV^YY bYcdQgYY5 caQ[cdV]_Z [Q[ _iYR_h^Qp Y caVRdo6

jQp _RaQR_c[Y S [QhVbcSV Yb[\ohYcV\m^_Z5 b\VUdVc S_XRdUYcm Yb[\o6
hV^YV b `_]_jmo _`VaQc_aQ D8B?G 1Q^T\7 Ra_bYcm27 D nc_T_ _`VaQc_aQ
Y]VVcbp _UY^ `QaQ]Vca5 S [QhVbcSV [_c_a_T_ ]_WVc Slbcd`Qcm SlaQ6
WV^YV `_hcY hc_ `a_YXS_\m^_T_:A cY`Q5 S c_] hYb\V [Q[ \oR_T_ RQX_6
S_T_ 19>D5 6<?1D5 77725 cQ[ Y `a_YXS_U^_T_ 1d[QXQcV\m Y c7 `725 Q aQS^_
Y _`aVUV\ݷ^^_T_ `_\mX_SQcV\V]5 S[\ohQp5 hc_ ^V]Q\_SQW^_5 [\Qbbl Y
bcad[cdal7 CY` SlaQWV^Yp S _`VaQc_aV D8B?G RdUV] ^QXlSQcm cY`_]
Yb[\ohV^Yp 5 Q X^QhV^YV SlaQWV^Yp ‑ X^QhV^YV] Yb[\ohV^Yp 7

5\p `aY]VaQ aQbb]_caY] ed^[gYo5 [_c_aQp `aY^Y]QVc ^Q Sf_U Y]p
1cV[bc_S_T_2 eQZ\Q5 Q S_XSaQjQVc [_\YhVbcS_ bca_[ 1c7 V7 bY]S_\_S `V6
aVS_UQ bca_[Y2 S nc_] eQZ\V7 BYcdQgYp5 [_TUQ eQZ\ ^V dUQ\_bm _c6
[alcm5 U\p cQ[_Z ed^[gYY _[QXlSQVcbp XQSVU_]_ Yb[\ohYcV\m^_ZD S
nc_] b\dhQV S pXl[V BY ^Q] `aYi\_bm Rl S_XSaQjQcm b`VgYQ\m^_V
X^QhV^YV 1^Q`aY]Va5 6:25 Q `aY SlX_SV `a_SVapcm5 ^V VT_ \Y SVa^d\Q
ed^[gYp7 3 BY44 nc_ ]_W^_ bUV\Qcm `a_jVC
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:@Bca_T_ T_S_ap5 nc_ ^V b_SbV] cQ[5 `_b[_\m[d Vbcm Vjݷ [_^bcad[c_al Y UVbcad[6
c_al T\_RQ\m^lf _RkV[c_S5 [_c_alV _caQRQclSQoc U_ Y `_b\V ed^[gYY =19>5 ^_ S
^V[_c_a_] `aYR\YWV^YY ]_W^_ ncY] `aV^VRaVhm7

:A3 a_\Y _RkV[cQ Yb[\ohV^Yp ^V ]_Tdc Slbcd`Qcm cY`l5 U\p [_c_alf ^VU_bcd`6
^l [_^bcad[c_a [_`Ya_SQ^Yp Y8Y\Y UVbcad[c_aD `_hV]d nc_ cQ[5 bcQ^Vc `_^pc^_
`_XU^VV7
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3 nc_] `aY]VaV ]l S [QhVbcSV Yb[\ohV^Yp Ra_bY\Y bca_[d 1c_h^VV5
QUaVb Vݷ ^QhQ\Q5 c7 V7 X^QhV^YV cY`Q 3?>CD 381B327 =l ]_T\Y Rl Ra_6
bYcm SlaQWV^YV UadT_T_ cY`QD ^Q`aY]Va5 b\VUdojYZ _`VaQc_a Ra_bQVc
Yb[\ohV^YV cY`Q 9>DC

D8B?G ;@D

HQjV5 _U^Q[_5 S a_\Y Yb[\ohV^YZ Slbcd`Qoc _RkV[cl b`VgYQ\m^_ SSV6
Uݷ^^lf U\p nc_Z gV\Y [\Qbb_SD aQXT_S_a _R nc_] S`VaVUY7

:97>7=7 ?RaQR_c[Q Yb[\ohV^YZ
?RaQR_c[d Yb[\ohYcV\m^lf bYcdQgYZ b\VUdVc `aVUdb]QcaYSQcm5

VbcVbcSV^^_5 c_\m[_ S cVf ]VbcQf5 S [_c_alf ]l ]_WV] b cQ[_Z bYcdQgY6
VZ b`aQSYcmbp7 ; `aY]Vad5 Vb\Y UQ\m^VZiQp aQR_cQ `_b\V _R^QadWV^Yp
_iYR[Y caVRdVc _RaQjV^Yp [ `_\mX_SQcV\o5 c_ _RaQR_c[d nc_Z _iYR[Y
b\VUdVc SbcQSYcm S _U^d YX ed^[gYZ5 ^QUV\ݷ^^lf `aQS_] SVbcY UYQ\_T
b `_\mX_SQcV\V]7 ;Q[ dWV T_S_aY\_bm5 hQbc_ _RaQR_chY[ `_]VjQoc S
ed^[gYo =19>5 ^_5 [_^Vh^_5 ^V SbVTUQ7

?RjYZ `aY^gY` _aTQ^YXQgYY _RaQR_c[Y Yb[\ohV^YZ cQ[_S7 9X `a_6
TaQ]]l SlUV\pVcbp ^V[_c_alZ R\_[ [_UQ5 Yb`_\^V^YV [_c_a_T_ `aVU6
`_\_WYcV\m^_ ]_WVc `aYSVbcY [ S_X^Y[^_SV^Yo Yb[\ohYcV\m^lf bY6
cdQgYZ7 Nc_c R\_[ XQ[\ohQVcbp S b`VgYQ\m^_V bY^cQ[bYhVb[_V _RaQ]6
\V^YV Y b^QRWQVcbp _U^_Z Y\Y ^Vb[_\m[Y]Y Y^bcad[gYp]Y5 [Q[ b\VUd6
Vc UVZbcS_SQcm `aY S_X^Y[^_SV^YY Yb[\ohV^Yp c_T_ Y\Y Y^_T_ cY`Q7
@aY nc_] cQ[YV Y^bcad[gYY UVZbcSdoc S _c^_iV^YY Yb[\ohV^YZ b__c6
SVcbcSdojYf cY`_S5 S_X^Y[iYf S `a_TaQ]]V b ]_]V^cQ Sf_UQ S
`_]VhV^^lZ R\_[ Y U_ ]_]V^cQ Slf_UQ YX ^VT_5 S c_] hYb\V S
ed^[gYpf5 SlXSQ^^lf YX R\_[Q `ap]_ Y\Y [_bSV^^_7 4\dRY^Q SlX_S_S
S UQ^^_] b\dhQV a_\Y ^V YTaQVc7

5\p `_]Vc[Y R\_[Q b gV\mo _RaQR_c[Y Yb[\ohYcV\m^lf bYcdQgYZ S
BY44 Yb`_\mXdVcbp [\ohVS_V b\_S_ DBI 1Q^T\7 `_`lcQcmbp25 XQ [_c_6
al] b\VUdVc b_RbcSV^^_ R\_[5 c_ Vbcm `_b\VU_SQcV\m^_bcm _`VaQc_a_S5
XQ[\ohݷ^^Qp S eYTda^lV b[_R[Y7 BaQXd `_b\V DBI6R\_[Q `_]VjQoc
_UY^ Y\Y R_\miV _RaQR_chY[_S Yb[\ohV^YZ 7 ?RaQR_chY[ Yb[\o6
hV^YZ bY^cQ[bYhVb[Y ^Vb[_\m[_ ^Q`_]Y^QVc ed^[gYo b _U^Y] `QaQ6
]Vca_]5 f_cp nc_ c_\m[_ S^Vi^VV bf_UbcS_D ^Q bQ]_] UV\V _RaQR_chY[
^QhY^QVcbp b [\ohVS_T_ b\_SQ 31D38 1Q^T\7 `_Z]Qcm25 baQXd `_b\V ^VT_
bcQSpcbp [adT\lV b[_R[Y5 S^dcaY [_c_alf ‑ _`YbQ^YV e_a]Q\m^_T_ `Q6
aQ]VcaQ 1c_h^_ cQ[5 [Q[ nc_ UV\QVcbp `aY _`YbQ^YY ed^[gYY b _U^Y]
`QaQ]Vca_]27 CY` `QaQ]VcaQ XQUQݷc cY` _RaQRQclSQV]_T_ Yb[\ohV^Yp5
Q `_ Y]V^Y `QaQ]VcaQ ]_W^_ `_\dhYcm U_bcd` [ X^QhV^Yo Yb[\ohV^Yp7



:@= PXl[ BY445 ??@ Y 1C5

5\p `aY]VaQ `aY`_]^Y] ed^[gYo YX `aVUlUdjVT_ `QaQTaQeQ5
`_UbhYclSQojdo [_\YhVbcS_ bca_[ S eQZ\V5 Y ^Q _b^_SV nc_Z ed^[6
gYY ^Q`YiV] `a_TaQ]]d gV\Y[_]7 2dUV] bhYcQcm5 hc_ ed^[gYp
<9>5h3?E>Dh9>h69<5 ^Qf_UYcbp S _cUV\m^_] ]_Ud\V5 cQ[ hc_ S `a_TaQ]6
]V ^Q] `_caVRdVcbp c_\m[_ Vݷ `a_c_cY`7
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NcQ `a_TaQ]]Q5 Vb\Y Sbݷ RdUVc S `_apU[V5 ^Q`VhQcQVc Y]p eQZ\Q Y
[_\YhVbcS_ bca_[ S D[ݷ^ Vb\Y WV _c[alcm eQZ\ ^V dUQbcbp5 ed^[gYp
<9>5h3?E>Dh9>h69<5 `VaVSVUݷc `a_TaQ]]d S b_bc_p^YV Yb[\ohYcV\m6
^_Z bYcdQgYY5 Q b__cSVcbcSdojYZ _RaQR_chY[ RdUVc ^QZUV^ S ed^[gYY
=19>7 >Y _bcQc_[ ed^[gYY <9>5h3?E>Dh9>h69<55 ^Y _bcQc_[ DBI6R\_6
[Q S nc_] b\dhQV Sl`_\^pcmbp ^V RdUdc5 d`aQS\V^YV _[QWVcbp baQXd
`VaVUQ^_ S _RaQR_chY[ 131D386R\_[27

3 nc_] `aY]VaV Yb[\ohV^YV ]_WVc S_X^Y[^dcm S ed^[gYY5 ^V`_6
baVUbcSV^^_ SlXSQ^^_Z YX DBI6R\_[Q5 ^_ ^Q bQ]_] UV\V nc_ ^V SQW^_C
b cQ[Y] WV db`Vf_] _^_ ]_T\_ S_X^Y[^dcm S ed^[gYY5 SlXSQ^^_Z YX
<9>5h3?E>Dh9>h69<5 `ap]_ Y\Y [_bSV^^_ ^Q \oRdo T\dRY^d7

?RaQcYcV S^Y]Q^YV5 hc_ ]l S UQ^^_] b\dhQV \_SY] Yb[\ohV^YV
3?>CD 381B35 Q ^V `a_bc_ 381B35 `_b[_\m[d Y]V^^_ cQ[_Z cY` 1QUaVb
[_^bcQ^cl cY`Q 381B2 Y]VVc S BY Y BY44 bca_[_SlZ \YcVaQ\ ‑ bca_6
[Q5 XQ[\ohݷ^^Qp S US_Z^lV [QSlh[Y7 6b\Y dRaQcm ]_UYeY[Qc_a 3?>CD5
Yb[\ohV^YV `_Z]Q^_ ^V RdUVc7

3 aQbb]_caV^^_] `aY]VaV ]l `aVUdb]_caV\Y SbVT_ _UY^ _RaQR_c6
hY[ Yb[\ohV^Yp5 f_cp pXl[ BY44 U_`db[QVc `a_YXS_\m^_V Yf [_\Y6
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cY`Q 381B35 c_ _^_ ]_WVc Rlcm `_Z]Q^_ ^V c_\m[_ [Q[ 381B35 ^_ Y
[Q[ 3?>CD 381B37 3 _RaQc^do bc_a_^d `aV_RaQX_SQ^YV XQ`aVjV^_5 cQ[
hc_ _RaQR_chY[ cY`Q 381B3 1RVX ]_UYeY[Qc_aQ 3?>CD2 ^V ]_WVc `_Z6
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]Qcm SlaQWV^YV cY`Q 3?>CD 381B3 Y5 S hQbc^_bcY5 ^V ]_WVc _RaQR_6
cQcm Yb[\ohV^YV5 SlRa_iV^^_V b Yb`_\mX_SQ^YV] bca_[_S_T_ \YcVaQ\Q5
^Q`aY]Va cQ[_VC

D8B?G 2R 31>’D G?B;2D

@_b\VU^YZ 1Y5 S_X]_W^_5 bQ]lZ SQW^lZ2 SYU `aV_RaQX_SQ^YZ Y]VVc
_c^_iV^YV [ ^Qb\VU_SQ^Yo Y `_\Y]_aeYX]d7 ; _RbdWUV^Yo nc_Z cV]l
]l SVa^ݷ]bp `_b\V aQbb[QXQ _ ^Qb\VU_SQ^YY7

:97?7 >Qb\VU_SQ^YV Y `_\Y]_aeYX]
2_\miQp hQbcm S_X]_W^_bcVZ BY445 aQbb]_caV^^lf ^Q]Y SliV5

^V Y]VVc5 [Q[ nc_ ^V_U^_[aQc^_ `_Uhݷa[YSQ\_bm5 `ap]_T_ _c^_iV^Yp [
_RkV[c^_6_aYV^cYa_SQ^^_]d `a_TaQ]]Ya_SQ^Yo ‑ [a_]V aQXSV hc_ ]V6
c_U_S5 SlX_S [_c_alf aQbb]QcaYSQVcbp [Q[ cVf^YhVb[Qpݷ aVQ\YXQgYpݷ
`VaVUQhY b__RjV^Yp _RkV[cdD ^_5 [Q[ ]l _c]VcY\Y Vjݷ S `aVUlUdjVZ
hQbcY 1b]7 bca7 <A25 Vb\Y U\p `_UUVaW[Y _RkV[c_S _TaQ^YhYcmbp c_\m[_
]Vc_UQ]Y Y Y^[Q`bd\pgYVZ5 `_\dhYcbp ^V S`_\^V `_\^_gV^^lZ SQaYQ^c
??@5 [_c_alZ hQbc_ UQWV ^QXlSQoc Y^QhV ‑ ?2:53D621C54 @B?7B1==9>7
1Q ^V ?2:53D6?B95>D5427

>QbcQ\Q `_aQ `_X^Q[_]Ycmbp b eYa]V^^_Z _b_RV^^_bcmo ??@ ‑
^Qb\VU_SQ^YV] 5 Q XQ_U^_ Y b cV]Y SQaYQ^cQ]Y `_\Y]_aeYX]Q5 [_c_6
alV Y]Vocbp S SYUd `aY `VaVhYb\V^YY fݷcaݷ [Yc_S ݷ@?? 1S _c\YhYV5
_`pcm WV5 _c bcQcYhVb[_T_ `_\Y]_aeYX]Q5 b [_c_al] ]l ^V_U^_[aQc^_
bcQ\[YSQ\Ybm Y [_c_alZ ^Y[Q[_T_ _c^_iV^Yp [ ??@ ^V Y]VVc27

:97?7:7 9VaQafYhVb[YV `aVU]Vc^lV _R\QbcY
?hV^m hQbc_5 Y _b_RV^^_ S R_\VV6]V^VV [ad`^lf [_]`mocVa^lf `a_6

TaQ]]Qf5 _RkV[cl `aVU]Vc^_Z _R\QbcY ]_W^_ VbcVbcSV^^l] _RaQX_]
_RkVUY^Ycm S ^V[YV [QcVT_aYY5 `aYhݷ] _RkV[cl [QWU_Z [QcVT_aYY ]_6
Tdc `_UaQXUV\pcmbp ^Q `_U[QcVT_aYY Y c7 U75 _RaQXdp cQ[Y] _RaQX_]
YVaQafYo cY`_S _RkV[c_S 7 >Q`aY]Va5 S `a_TaQ]]V5 ]_UV\Yado6
jVZ U_a_W^_V USYWV^YV5 ]_Tdc aQbb]QcaYSQcmbp _RkV[cl [QcVT_aYY
]dhQbc^Yݷ U_a_W^_T_ USYWV^Yp5ݷ `aYhݷ] ncQ [QcVT_aYp `_UaQXUV\p6
Vcbp ^Q `_U[QcVT_aYY ݷViVf_Ul`ݷ Y caQ^b`_ac^lVݷ baVUbcSQݷD caQ^b6
`_ac^lV baVUbcSQ5 S bS_o _hVaVUm5 UV\pcbp ^Q 5ݷSV\_bY`VUlݷ TdWVSlVݷ
`_S_X[Yݷ Y VfQ^YhVb[YV[ݷ caQ^b`_ac^lV baVUbcSQ5ݷ ncY `_b\VU^YV ‑
^Q caQ]SQY5 c_\\VZRdbl Y QSc_]_RY\Y5 QSc_]_RY\Y ‑ ^Q TadX_SlV Y
\VT[_SlV Y c7 U7

3 cQ[_Z YVaQafYY [QWUQp [QcVT_aYp _RkV[c_S5 S c_] hYb\V Y cQ[Qp5
[_c_aQp bQ]Q `_UaQXUV\pVcbp ^Q [QcVT_aYY5 _R\QUQVc ^V[_c_al]Y bS_Z6
bcSQ]Y5 b`VgYeYh^l]Y U\p UQ^^_Z [QcVT_aYY5 `aYhݷ] ncY]Y WV bS_Z6



:A; PXl[ BY445 ??@ Y 1C5

bcSQ]Y _R\QUQoc Y SbV _RkV[cl Vݷ `_U[QcVT_aYZ7 CQ[5 SbV QSc_]_RY\Y
Y]Voc5 `_6SYUY]_]d5 fQaQ[cVaYbcY[Y [ݷRk_ݷ USYTQcV\p5ݷ `cYݷ c_`\Y6
SQ5ݷ [ݷRk_ݷ c_`\YS^_T_ RQ[Qݷ Y _YhVbcS\_]ݷ c_`\YSQ S RQ[V5ݷ d ^Yf
]_WVc XQ[Q^hYSQcmbp c_`\YS_5 ^QU ^Y]Y U_\W^Q Rlcm _`aVUV\V^Q _`V6
aQgYp XQ`aQS[Qݷ c_`\YSQ7ݷ 3bV ncY fQaQ[cVaYbcY[Y ^V Y]Voc ^Y[Q[_T_
b]lb\Q U\p _RkV[c_S5 ^V Sf_UpjYf S [QcVT_aYo ݷQSc_]_RY\Yݷ ‑ ^Y U\p
caQ]SQVS5 ^Y U\p SV\_bY`VU_S5 ^Y cV] R_\VV U\p `ViVf_U_S7 B UadT_Z
bc_a_^l5 d TadX_Slf QSc_]_RY\VZ Vbcm fQaQ[cVaYbcY[Q [ݷRk_ݷ [dX_6
SQݷ Y _`VaQgYY ݷTadX[Q_`ݷ Y 5ݷaQXTadX[Qݷ [_c_alf ^Vc d QSc_]_RY\VZ5
^V pS\pojYfbp TadX_Sl]Y7 >Q[_^Vg5 cQ[YV fQaQ[cVaYbcY[Y5 [Q[ cV[d6
jQp b[_a_bcm Y ^Q`aQS\V^YV USYWV^Yp5 _hVSYU^_5 `aYbdjY [QWU_]d
_RkV[cd aQbb]QcaYSQV]_Z YVaQafYY5 S`\_cm U_ `ViVf_U_S7

;Q[ SYUY]5 d ^Qb S_X^Y[Qoc bcad[cdal UQ^^lf5 Y]VojYV5 b _U^_Z
bc_a_^l5 aQX\Yh^lZ ^QR_a `_\VZ Y _RaQRQclSQojYf ed^[gYZ5 ^_5 b
UadT_Z bc_a_^l5 Y]VojYV Y ^V[_c_alV _RjYV `_\p5 Y _`aVUV\ݷ^^lV _R6
jYV _`VaQgYY7 BdjVbcSdoc SVbm]Q aQX\Yh^lV `_Uf_Ul [ aViV^Yo S_X6
^Y[iVT_ `a_cYS_aVhYp7 @aY aQR_cV ^Q pXl[V BY hQjV SbVT_ Slf_Upc YX
`_\_WV^Yp _`YbQ^YV] bcad[cda UQ^^lf5 d [_c_alf `VaSlV ^Vb[_\m[_
`_\VZ b_S`QUQocD `aY nc_] `aYf_UYcbp c_ Y UV\_ YX]V^pcm cY`l d[Q6
XQcV\VZ5 Q nc_5 [Q[ ]l X^QV]5 SVUݷc [ cadU^__R^QadWY]l] _iYR[Q]7
?RkV[c^_6_aYV^cYa_SQ^^lV pXl[Y `a_TaQ]]Ya_SQ^Yp `aVU\QTQoc R_6
\VV [_aaV[c^lZ `_Uf_U5 ^QXlSQV]lZ _Rlh^_ ^Qb\VU_SQ^YV]7

?Rkpb^Ycm ^Qb\VU_SQ^YV [Q[ cVf^YhVb[YZ `aYݷ] ^V cQ[ `a_bc_D ]l
`_`lcQV]bp `aY]V^Ycm ^V S`_\^V caQUYgY_^^lZ `_Uf_U5 ^QhQS b aQb6
b]_caV^Yp _RkV[cQ [Q[ `a_bc_Z bcad[cdal UQ^^lf 1[Q[_S_Z _^ ^Q bQ6
]_] UV\V Y pS\pVcbp5 `a_bc_ ]l _R nc_] ^V SbVTUQ `_]^Y]27 =Vc_Ul
]l `_U[\ohY] [ UV\d `_c_]7

:97?7;7 >Qb\VU_SQ^YV bcad[cda Y `_\Y]_aeYX]
QUaVb_S

9UV_\_TYhVb[Y ^Qb\VU_SQ^YV aQbb]QcaYSQVcbp [Q[ `VaVf_U _c
_RjVT_ [ hQbc^_]d5 Q S hQbc^lf b\dhQpf b _RkV[c_] _Rlh^_ ]_W^_
bSpXQcm R_\miV Y^e_a]QgYY5 ^VWV\Y S b\dhQV _RjV]7

3 cVa]Y^Qf bcad[cda UQ^^lf5 aQb`_\_WV^^lf S `Q]pcY5 ^Qb\VU_SQ6
^YV `aVUbcQS\pVc b_R_Z U_RQS\V^YV ^_Slf `_\VZ UQ^^lf [ aQ^VV _`Y6
bQ^^_Z bcad[cdaV b gV\mo dc_h^V^Yp bSVUV^YZ _R _`YblSQV]_] _Rk6
V[cV7 @dbcm5 ^Q`aY]Va5 d ^Qb Y]VVcbp bcad[cdaQ UQ^^lf5 _`YblSQo6
jQp `Vab_^d 1hV\_SV[Q2 Y b_UVaWQjQp `_\p U\p Y]V^Y5 `_\Q Y T_UQ
a_WUV^YpC

CDBE3D @5BC?> K
381B >1=5d?=fD
381B C5HD 88 ’=’ ?B ’6’
9>D I51Bh?6h29BD8D
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MD

@dbcm cV`Vam ^Q] `_^QU_RY\Qbm bcad[cdaQ UQ^^lf5 _`YblSQojQp bcd6
UV^cQ 1hQbc^lZ b\dhQZ `Vab_^l27 ?c^_bYcV\m^_ bcdUV^cQ ^Qb ]_WVc
Y^cVaVb_SQcm [_U b`VgYQ\m^_bcY5 ^_]Va [dabQ Y `_[QXQcV\m db`VSQV]_6
bcY 1baVU^YZ RQ\\27 3]VbcV b cV]5 ^Vb_]^V^^_5 bcdUV^c ‑ nc_ c_WV hV\_6
SV[5 cQ[ hc_ V]d `aYbdjY Y bS_ZbcSQ5 _RjYV U\p SbVf `Vab_^C Y]p5 `_\ Y
T_U a_WUV^YpD Y^QhV T_S_ap5 ]l ]_WV] `VaVZcY _c _RjVT_ 1`Vab_^Q2 [
hQbc^_]d 1bcdUV^c25 U_RQSYS dc_h^pojYV bSVUV^Yp5 Y bUV\Qcm nc_ ]_W6
^_ b `_]_jmo ]VfQ^YX]Q ^Qb\VU_SQ^Yp7 >Q BY44 nc_ XQ`YblSQVcbp
cQ[C

CDBE3D CDE45>D C @5BC?> K
9>D 3?45D
9>D I51BD 88 [dab
6<?1D 1F5B175D

MD

6b\Y cV`Vam _`YbQcm `VaV]V^^do cY`Q CDE45>D5 _^Q RdUVc Y]Vcm SbV
bS_ZbcSQ bcad[cdal @5BC?> `\ob U_`_\^YcV\m^lV `_\pC

CDE45>D C:D
CDB3@I1C:7>1=55 2S?8> M?522D
C:7C5H F ’=’D
C:7I51Bh?6h29BD8 F :BABD
C:73?45 F >:<::D
C:7I51B F ;D
C:71F5B175 F =7@>D

Bcad[cdaQ @5BC?> S UQ^^_] b\dhQV ^QXlSQVcbp RQX_S_Z Y\Y a_UY6
cV\mb[_Z 5 Q bcad[cdaQ CDE45>D ‑ d^Qb\VU_SQ^^_Z Y\Y `_a_W6
Uݷ^^_Z 5 Y^_TUQ U_hVa^VZ 7 CQ[WV d`_caVR\pocbp cVa]Y^l ݷ]_aVU`ݷ
Y ݷ]_[_c_`ݷ 1S UQ^^_] b\dhQV b__cSVcbcSV^^_ U\p @5BC?> Y CDE45>D27

AQb`_\_WV^YV `_\VZ `VaV]V^^_Z C: S `Q]pcY `_[QXQ^_ ^Q aYb7 :97<7
Bc_Yc b`VgYQ\m^_ _c]VcYcm5 hc_ `_\p5 _c^_bpjYVbp [ hQbcY bcad[cdal
CDE45>D5 d^Qb\VU_SQ^^_Z _c @5BC?>5 aQb`_\QTQocbp ^Q cVf WV ]VbcQf
1`_ cV] WV b]VjV^Yp] _c^_bYcV\m^_ ^QhQ\Q25 TUV _^Y aQb`_\QTQ\Ybm
Rl S bcad[cdaV @5BC?>7 @_\dhQVcbp5 hc_ ]l ]_WV] `aY ^V_Rf_UY]_bcY
aQR_cQcm b `VaV]V^^_Z C: c_h^_ cQ[5 [Q[ Vb\Y Rl _^Q Rl\Q `VaV]V^^_Z
cY`Q @5BC?>5 Q ^V cY`Q CDE45>D7 3QW^_ `_^Y]Qcm5 hc_ _RaQc^_V ^VSVa6
^_C S bcad[cdaV @5BC?> _cbdcbcSdoc `_\p5 [_c_alV _WYUQ\Ybm Rl _c
bcad[cdal CDE45>D7 3 bSpXY b ncY] BY44 aQXaViQVc ^VpS^_V `aV6
_RaQX_SQ^YV QUaVbQ `VaV]V^^_Z `_a_WUݷ^^_T_ cY`Q S QUaVb
_RkV[cQ a_UYcV\mb[_T_ cY`Q5 S ^QiV] `aY]VaV CDE45>D3 S @5BC?>37
B__cSVcbcSdojYV `aV_RaQX_SQ^Yp aQXaViV^l [Q[ U\p d[QXQcV\VZ5 cQ[
Y U\p bbl\_[7 >Q`aY]Va5 b\VUdojYV bca_[Y `_\^_bcmo [_aaV[c^lC
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name

sex

year_of_birth

code

year

average

st
u
d
en
t

p
er
so
n

AYb7 :97<7 D^Qb\VU_SQ^^Qp bcad[cdaQ UQ^^lf

CDE45>D C:D
@5BC?> 3@D
@ F 6C:D
@5BC?> 6B56 F C:D

6b\Y S `a_TaQ]]V _`YbQ^Q ed^[gYp5 `aY^Y]QojQp `QaQ]Vca_] d[QXQ6
cV\m Y\Y bbl\[d ^Q _RkV[c cY`Q @5BC?>5 VZ RVX [Q[Yf6\YR_ b\_W^_bcVZ
]_W^_ `VaVUQcm b__cSVcbcSV^^_ d[QXQcV\m Y\Y bbl\[d ^Q _RkV[c cY`Q
CDE45>DC

F?94 61@5BC?> 6@5BC2 K 777 M
88 777
CDE45>D C:D
88 777
61C:2D 88 [_aaV[c^_1

Nc_ bS_ZbcS_ `aVU[_S5 `_c_][_S Y Yf QUaVb_S ^QXlSQVcbp `_\Y]_a6
eYX]_] QUaVb_S 1aVWV ‑ `_\Y]_aeYX]_] bbl\_[2D S _c\YhYV _c
aQbb]_caV^^lf aQ^VV `a_pS\V^YZ `_\Y]_aeYX]Q5 nc_c ^_SlZ VT_ SYU
Y]VVc [ _RkV[c^_6_aYV^cYa_SQ^^_]d `a_TaQ]]Ya_SQ^Yo bQ]_V `ap]_V
_c^_iV^YV7 AQXaViݷ^^_V S _RkV[c^_6_aYV^cYa_SQ^^lf pXl[Qf ^VpS^_V
`aV_RaQX_SQ^YV QUaVb_S 1d[QXQcV\VZ2 Y bbl\_[ _c cY`Q6`_c_][Q [ cY6
`d6`aVU[d ]l RdUV] ^QXlSQcm `aV_RaQX_SQ^YV] `_ XQ[_^d `_\Y6
]_aeYX]Q 7

=l `_UaQXd]VSQV]5 hc_ `_\Y]_aeYX]5 [Q[_Z Rl VT_ SYU ]l ^Y aQbb]QcaY6
SQ\Y5 b_bc_Yc S c_]5 hc_ _`VaQgYp Y\Y UVZbcSYV5 _R_X^QhQV]lV _U^Y] Y cV] WV
bY]S_\_]5 [_aaV[c^_ Sl`_\^pocbp U\p _`VaQ^U_S Y\Y `QaQ]Vca_S aQX\Yh^lf
cY`_S7 HQbc_ SbcaVhQVcbp ^V]^_T_ Y^_V `_^Y]Q^YV `_\Y]_aeYX]QC hc_ _U^_ Y c_



ݷ :97?7 >Qb\VU_SQ^YV Y `_\Y]_aeYX] :A>

WV _R_X^QhV^YV Yb`_\mXdVcbp U\p aQX^lf UVZbcSYZ5 SlRYaQV]lf S XQSYbY]_bcY
_c cY`_S `QaQ]Vca_S7 6b\Y `_\Y]_aeYX] `_^Y]Qcm cQ[5 c_ ^Qi [Y]_aeYX\_`ݷ
QUaVb_Sݷ `VaVbcQ^Vc Rlcm5 b_RbcSV^^_ T_S_ap5 `_\Y]_aeYX]_]5 SVUm XUVbm5 ^Q6
`a_cYS5 UVZbcSYp 1cVf^YhVb[Y2 Sl`_\^pocbp b_SVaiV^^_ _UY^Q[_SlV S^V XQSY6
bY]_bcY _c cY`QD `aY nc_] aQbb]_caV^^lV aQ^VV SYUl `_\Y]_aeYX]Q cQ[_]d
`_^Y]Q^Yo S`_\^V b__cSVcbcSdoc7 CQ[ Y\Y Y^QhV5 `aY]V^pV]Qp cVa]Y^_\_TYp
]_WVc aQX\YhQcmbp _c Ybc_h^Y[Q [ Ybc_h^Y[d7

:97?7<7 =Vc_Ul Y XQjYcQ `aY ^Qb\VU_SQ^YY
@_b[_\m[d ^Qb\VU_SQ^YV5 ^Vb_]^V^^_5 pS\pVcbp b_bcQS^_Z hQbcmo

_RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp5 hQjV SbVT_ _^_ `aY]V6
^pVcbp U\p cY`_S5 Y]VojYf ed^[gYY6h\V^l 1]Vc_Ul25 Y S a_\Y cQ[Yf
cY`_S [\Qbbl Slbcd`Qoc ^Q]^_T_ hQjV5 hV] bcad[cdal7 CVf^YhVb[Y
nc_ ^Y[_Y] _RaQX_] ^V caVR_SQ^YV5 SVUm bcad[cdal _c [\Qbb_S5 [Q[ ]l
dWV X^QV] 1b]7 25<7>97:ݷ _c\YhQocbp c_\m[_ ]_UV\mo XQjYcl `_ d]_\6
hQ^Yo ‑ Y R_\VV ^YhV]7 6bcVbcSV^^_5 ^Qb\VU_SQ^YV S_X]_W^_ [Q[ U\p
bcad[cda5 cQ[ Y U\p [\Qbb_S5 `aYhݷ] [\Qbbl ]_W^_ ^Qb\VU_SQcm _c
bcad[cda Y ^Q_R_a_cD `a_bc_5 [Q[ ]l _c]VhQ\Y aQ^VV5 U\p _`YbQ^Yp
_RkV[c_S S b]lb\V ??@ `a_TaQ]]Ybcl bcQaQocbp Yb`_\mX_SQcm Y]V^6
^_ [\Qbbl5 Q ^V bcad[cdal5 hc_Rl `_[QXQcm5 hc_ XUVbm Y]VVcbp S SYUd
Y]V^^_ ncQ `QaQUYT]Q7 3 >B7:7ݷ ]l _c]VhQ\Y5 hc_ bQ]_ b\_S_ [\Qbb YX6
^QhQ\m^_ _c^_bYcbp [ cVa]Y^_\_TYY ??@ ‑ nc_ ]^_WVbcS_ _RkV[c_S5
dbca_V^^lf _UY^Q[_S_5 Q b `aQT]QcYhVb[_Z c_h[Y XaV^Yp ‑ _`YbQ^YV
dbca_ZbcSQ _RkV[cQD S cQ[_Z caQ[c_S[V5 UQWV Vb\Y U\p b_XUQ^Yp _Rk6
V[cQ 1S b]lb\V ??@2 ]l S_b`_\mXdV]bp bcad[cda_Z5 `_\dhV^^lZ cY`
b\VUdVc bhYcQcm Y]V^^_ [\Qbb_] ‑ Vb\Y ^V S cVa]Y^Qf pXl[Q BY445
c_ S cVa]Y^Qf ??@7 3 UQ\m^VZiV] YX\_WV^YY ]l RdUV] Yb`_\mX_SQcm
b\_S_ ݷQbb\]ݷ U\p _R_X^QhV^Yp SbVf cY`_S _RkV[c_S5 Vb\Y cQ[_SlV _c6
^_bpcbp [ `QaQUYT]V ??@5 ^V dc_h^pp5 hc_ nc_ 1S cVa]Y^Qf BY442
]_WVc Rlcm [Q[ [\Qbb5 cQ[ Y bcad[cdaQ7

BhYcQVcbp5 hc_ `_bca_V^YV [\QbbQ6`_c_][Q ^Q _b^_SV RQX_S_T_ [\Qb6
bQ ]_WVc Rlcm 1f_cp Y ^V _RpXQ^_5 Y S R_\miY^bcSV b\dhQVS ^V pS\p6
Vcbp2 hQbc^_Z UVcQ\mo aVQ\YXQgYY5 _ [_c_a_Z _[adWQojYZ ]Ya X^Qcm
^V U_\WV^7 3 bSpXY b ncY] S BY44 aQX\YhQoc ^Qb\VU_SQ^YV _c[al6
c_V 1@E2<932 Y XQ[alc_V 1@B9F1D527 =_UV\m XQjYcl U\p [_^[aVc^_T_
b\dhQp ^Qb\VU_SQ^Yp d[QXlSQVcbp S XQT_\_S[V [\QbbQ ^V`_baVUbcSV^^_
`VaVU ^QXSQ^YV] [\QbbQ6`aVU[Q5 ^Q`aY]VaC

3<1CC K C @E2<93 J K
8377738

MD

Y\Y
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3<1CC L C @B9F1D5 J K
8377738

MD

6b\Y S `VaS_] b\dhQV SbV bS_ZbcSQ [\QbbQ J 1VT_ _c[alclV ]Vc_Ul Y
`_\p5 Vb\Y cQ[_SlV S [ݷ^ Vbcm2 RdUdc U_bcd`^l U\p _RkV[c_S [\QbbQ
K _c_SboUd5 c_ S_ Sc_a_] b\dhQV ‑ c_\m[_ YX ]Vc_U_S [\QbbQ L5 Q Sbp
_bcQ\m^Qp `a_TaQ]]Q S__RjV ^V RdUVc X^Qcm5 hc_ [\Qbb L d^Qb\VU_SQ^
_c J7 3bݷ nc_ aQR_cQVc Y U\p bcad[cda7

=_UV\m XQjYcl U\p ^Qb\VU_SQ^Yp ]_W^_ ^V d[QXlSQcm5 [Q[ ]l
nc_ UV\Q\Y S `aY]VaV ^Q bca7 :A<7 3 nc_] b\dhQV RdUdc UVZbcS_SQcm
d]_\hQ^YpC U\p bcad[cdal ^Qb\VU_SQ^YV `_ d]_\hQ^Yo _c[alc_V5 U\p
[\QbbQ ‑ XQ[alc_V7 3 aVQ\m^_Z WYX^Y `_caVR^_bcm S XQ[alc_]
^Qb\VU_SQ^YY S_X^Y[QVc [aQZ^V aVU[_5 `_nc_]d `aY _`YbQ^YY ^Q6
b\VUdV]lf [\Qbb_S _Rlh^_ d[QXlSQoc @E2<935 Q `aY _`YbQ^YY ^Qb\V6
UdV]lf bcad[cda ^V d[QXlSQoc ^YhVT_5 `_\QTQpbm ^Q d]_\hQ^Yp7

8Q]VcY] cV`Vam5 hc_ U\p RQX_S_T_ [\QbbQ `_a_WUݷ^^lZ [\Qbb ^Y6
hdcm ^V ݷdhiV\ݷ SbVZ _bcQ\m^_Z `a_TaQ]]l Y5 [Q[ Y \oR_Z ^VUadWV6
bcSV^^lZ eaQT]V^c [_UQ5 ^V U_\WV^ Y]Vcm U_bcd`Q [ UVcQ\p] aVQ\Y6
XQgYY [\QbbQ7 @_nc_]d5 _hVSYU^_5 XQ[alclV `_\p Y ]Vc_Ul RQX_S_T_
[\QbbQ ^V RdUdc U_bcd`^l `_a_WUݷ^^l] [\QbbQ]7

3 aVQ\m^lf XQUQhQf hQbc_ S_X^Y[QVc `_caVR^_bcm S cQ[Yf UVcQ\pf
Y^cVaeVZbQ [\QbbQ5 [_c_alV `aVU^QX^QhV^l c_\m[_ Y Yb[\ohYcV\m^_
U\p VT_ `_c_][_S7 5\p cQ[Yf b\dhQVS ^QapUd b aVWY]Q]Y @E2<93 Y
@B9F1D5 SS_UYcbp Vjݷ Y caVcYZ aVWY] XQjYcl5 @B?D53D54 1XQjYj6^ݷ
^lZ27 @_\p Y ]Vc_Ul5 `_]VhV^^lV b\_S_] @B?D53D545 RdUdc U_bcd`6
^l S bQ]_] [\QbbV 1c_ Vbcm S VT_ ]Vc_UQf25 S UadWVbcSV^^lf ed^[gY6
pf5 Q cQ[WV S ]Vc_UQf `_c_][_S UQ^^_T_ [\QbbQ;9D S_ SbVZ _bcQ\m^_Z
`a_TaQ]]V U_bcd` [ ^Y] RdUVc XQ`aVj7^ݷ

3QW^_ `_^Y]Qcm5 hc_ `_\p Y ]Vc_Ul5 Y]VojYV aVWY] XQjYcl
@B?D53D545 ^V ]_Tdc bhYcQcmbp S `_\^_] b]lb\V b\_SQ UVcQ\p]Y aV6
Q\YXQgYY5 [_c_alV ^V [QbQocbp ^Y[_T_5 [a_]V UQ^^_T_ [\QbbQ7 AQX6
^YgQ XUVbm U_bcQc_h^_ `aY^gY`YQ\m^Q7 5VcQ\Y5 `_]Vjݷ^^lV S XQ[al6
cdo hQbcm [\QbbQ5 ]_W^_ RVXR_\VX^V^^_ YX]V^pcm5 Yb`aQS\pp `aY nc_]
c_\m[_ ]Vc_Ul bQ]_T_ [\QbbQ Y UadWVbcSV^^lV ed^[gYY5 [_c_alV
_`pcm6cQ[Y `VaVhYb\V^l S pS^_] SYUV S XQT_\_S[V [\QbbQ7 9^QhV T_6
S_ap5 `VaVUV\lSQp `aYSQc^do hQbcm [\QbbQ5 ]l SbVTUQ X^QV]5 TUV `a_6
f_UYc TaQ^YgQ [_UQ5 [_c_alZ ]_WVc `aY nc_] ݷb\_]Qcmbpݷ Y [_c_alZ
^Q]5 S_X]_W^_5 `aYUݷcbp Yb`aQS\pcm7 >Q`a_cYS5 _b_RV^^_bcY aVQ\YXQ6

;95\p ^V`_baVUbcSV^^lf `_c_][_S nc_ SVa^_ SbVTUQD Vb\Y WV aVhm YUݷc _ `_c_][V
`_c_][Q Y\Y _ Vjݷ R_\VV UQ\m^V] 5ݷa_UbcSVݷ ]_WVc _[QXQcmbp cQ[5 hc_ S gV`_h[V
^Qb\VU^Y[_S SbcaVcY\_bm ^Qb\VU_SQ^YV XQ[alc_V5 Y c_TUQ `_c_]_[ ]_WVc S__RjV
^V X^Qcm5 hc_ VT_ `aVU_[ `_bca_V^ ^Q _b^_SV UadT_T_ [\QbbQD VbcVbcSV^^_5 cQ[_Z
`_c_]_[ ^V RdUVc Y]Vcm U_bcd`Q ^Y [ [Q[Y] h\V^Q] ݷ_XQbV[aVhV^^_Tݷ UQ\m^VT_
`aVU[Q5 UQWV [ `dR\Yh^l] ‑ Y [ XQjYjݷ^^l] c_WV7
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gYY [\QbbQ5 `_]VhV^^lV [Q[ @B?D53D545 ]_Tdc Yb`_\mX_SQcmbp S bQ]lf
^V_WYUQ^^lf hQbcpf `a_TaQ]]lC U_bcQc_h^_ [_]d6c_ TUV6c_ _`YbQcm
Vjݷ _U^_T_ `_c_][Q ^QiVT_ [\QbbQ5 _ [_c_a_] ]l ^V `_U_XaVSQV]7 @_6
nc_]d5 S _c\YhYV _c `aYSQc^lf `_\VZ Y ]Vc_U_S5 `_\p Y ]Vc_Ul b aV6
WY]_] @B?D53D54 U_\W^l _RpXQcV\m^_ U_[d]V^cYa_SQcmbp5 Q [ Yf YX6
]V^V^Yo b\VUdVc `_Uf_UYcm bc_\m WV _bc_a_W^_5 [Q[ Y [ YX]V^V^Yo
_c[alc_Z 1`dR\Yh^_Z2 hQbcY [\QbbQ7 =_W^_ b[QXQcm5 hc_ @B?D53D54 ‑
nc_ f_cm Y _b_RlZ5 ^_ Sbݷ WV SYU _c[alclf _b_RV^^_bcVZ [\QbbQ7

6b\Y ]l aQR_cQV] b _RkV[c_]6`_c_][_]5 S VT_ [\QbbV6`aVU[V SSV6
Uݷ^ ^V[YZ ]Vc_U Y ^Q] nc_c ]Vc_U U_bcd`V^5 c_ Vbcm ^V b[alc _c ^Qb
XQjYc_Z5 ]l ]_WV] SlXlSQcm cQ[_Z ]Vc_U U\p _RkV[cQ6`_c_][Q c_h6
^_ cQ[ WV5 [Q[ Y U\p _RkV[cQ6`aVU[Q5 `aYh5[ݷ Vb\Y ^V `aVU`aY^pcm
b`VgYQ\m^lf ]Va5 ]Vc_Ul `aVU[Q ^V RdUdc ^YhVT_ X^Qcm _ c_]5 hc_ Yf
SlXlSQoc U\p _RkV[cQ6`_c_][Q5 c_ Vbcm RdUdc aQR_cQcm cQ[ WV5 [Q[ Y
U\p _RkV[c_S RQX_S_T_ [\QbbQ7 >Q`aY]Va5 Vb\Y ]l bUV\QV] [\Qbb QS6ݷ
c_]_RY\mݷ Y `aVUdb]_caY] U\p ^VT_ _`VaQgYo XQ`aQS[Qݷ RV^XY^_]5ݷ Q
`_c_] `_a_UY] _c ^VT_ [\Qbb ݷ]TadX_SYݷ b U_`_\^YcV\m^l]Y bS_ZbcSQ6
]Y5 c_ _`VaQgYp XQ`aQS[Qݷ RV^XY^_]ݷ RdUVc U_bcd`^Q Y U\p TadX_SY[Q5
`aYhݷ] aVQ\YXQgYp nc_Z _`VaQgYY ^V RdUVc ^YhVT_ X^Qcm `a_ _b_RV^6
^_bcY TadX_SY[_S Y RdUVc aQR_cQcm b _RkV[c_] cY`Q ݷ]TadX_SYݷ c_h^_
cQ[ WV5 [Q[ Y b _RkV[c_] cY`Q 7ݷQSc_]_RY\mݷ

8UVbm aQR_cQVc _`YbQ^^lZ S `aVUlUdjV] `QaQTaQeV QUaVb^lZ `_6
\Y]_aeYX] S `aY]V^V^YY [ `QaQ]Vcad D89C 1b]7 27;7>97:ݷ 3 bQ]_] UV\V5
`dbcm [\Qbb K d^Qb\VU_SQ^ _c [\QbbQ J5 S [_c_a_] Vbcm ed^[gYp 1]V6
c_U2 67 C_TUQ d[QXQcV\m D89C S ]Vc_UV 6 Y]VVc cY` J3 1Y\Y 3?>CD J35
Vb\Y ]Vc_U [_^bcQ^c^lZ27 @aY SlX_SV 6 U\p _RkV[cQ [\QbbQ K d[QXQ6
cV\m D89C U_\WV^ Y]Vcm cY` K35 ^_5 [Q[ ]l X^QV]5 K3 aQXaViV^_ ^VpS^_
`aV_RaQX_SlSQcm S J3 `_ XQ[_^d `_\Y]_aeYX]Q7

3 cVa]Y^Qf ??@ nc_ _X^QhQVc5 hc_ `_c_]_[ d]VVc _cSVhQcm ^Q SbV
SYUl b__RjV^YZ5 `aVUdb]_caV^^lV U\p VT_ `aVU[_SD hc_Rl _RkV[cd
]_W^_ Rl\_ _c`aQSYcm cQ[_V b__RjV^YV 1c7 V7 SlXSQcm ]Vc_U `aVU[Q25
U_bcQc_h^_ Y]Vcm U_bcd` [ nc_]d ]Vc_Ud5 c_ Vbcm hc_Rl _^ ^V Rl\ b[alc
XQjYc_Z7 9^QhV T_S_ap5 b _RkV[c_]6^Qb\VU^Y[_] ]_W^_ `aY WV\Q^YY
aQR_cQcm c_h^_ cQ[ WV5 [Q[ b _RkV[c_]6`aVU[_]5 S__RjV ^V _RaQjQp
S^Y]Q^Yp ^Q c_c eQ[c5 hc_ ]l Y]VV] UV\_ b _RkV[c_] UadT_T_ cY`Q7
HQbc_ ]_W^_ UQWV SbcaVcYcm dcSVaWUV^YV5 hc_ _RkV[c [\QbbQ6`_6
c_][Q pS\pVcbp cQ[WV Y _RkV[c_] [\QbbQ6`aVU[QD dhYclSQp5 hc_
^Q YUV_\_TYhVb[_] da_S^V5 [Q[ ]l dWV _c]VhQ\Y5 ^Qb\VU_SQ^YV Vbcm `V6
aVf_U _c _RjVT_ [ hQbc^_]d5 _RkV[c6`_c_]_[ _[QXlSQVcbp hQbc^l] b\d6
hQV] [\QbbQ6`aVU[Q7 3 bQ]_] UV\V5 aQXSV TadX_SY[ ^V pS\pVcbp hQbc^l]
b\dhQV] QSc_]_RY\pH

B UadT_Z bc_a_^l5 [Q[ SYU^_ YX aYb7 :97<5 _RkV[c `_a_WUݷ^^_T_ [\QbbQ b_6
UVaWYc S bVRV _RkV[c RQX_S_T_ [\QbbQ S [QhVbcSV bS_VZ hQbcY7 >Y[Q[_T_ `a_cY6
S_aVhYp cdc ^Vc5 nc_ `a_bc_ USV aQX^lV ]_UV\Y S_b`aYpcYp 1]_W^_ UQWV b[Q6
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XQcm5 hc_ nc_ aQX^lV `QaQUYT]l2 Y\Y5 Vb\Y dT_U^_5 aQX^lV c_h[Y XaV^YpC _U^Q
S_X^Y[QVc `aY aVQ\YXQgYY baVUbcS pXl[Q 1aVQ\YXQc_ab[Qp bV]Q^cY[Q25 Sc_aQp
SlcV[QVc YX SlcV[QVc YX \_TY[Y `a_V[cYa_SQ^Yp `a_TaQ]]l 1`_\mX_SQcV\mb[Qp
bV]Q^cY[Q27 ; nc_]d S_`a_bd ]l Vjݷ SVa^ݷ]bp7

:97?7=7 ;_^bcadYa_SQ^YV Y UVbcad[gYp ^Qb\VU^Y[Q
;_^bcad[c_al Y UVbcad[c_al XQb\dWYSQoc _b_R_T_ d`_]Y^Q^Yp

`aY `_pS\V^YY ^Qb\VU_SQ^Yp S `a_TaQ]]V7 B [Q[_Z Rl c_h[Y XaV^Yp
]l ^Y aQbb]QcaYSQ\Y `_a_WUݷ^^lZ _RkV[c5 _hVSYU^_5 hc_ S ]_]V^c VT_
b_XUQ^Yp cQ[WV b_XUQݷcbp Y _RkV[c RQX_S_T_ [\QbbQ5 `aYhݷ] ^VSQW^_5
bhYcQV] ]l VT_ hQbcmo `_a_WUݷ^^_T_ _RkV[cQ Y\Y WV VT_ UadT_Z Y`_6
bcQbmo7 CQ[Y] WV c_h^_ _RaQX_] `aY d^Yhc_WV^YY `_a_WUݷ^^_T_ _Rk6
V[cQ YbhVXQVc Y RQX_SlZ _RkV[c7 B\VU_SQcV\m^_5 `aY b_XUQ^YY _RkV[cQ
`_a_WUݷ^^_T_ [\QbbQ U_\WV^ _caQR_cQcm Y [_^bcad[c_a RQX_S_T_ [\Qb6
bQ5 Q `aY d^Yhc_WV^YY cQ[_T_ _RkV[cQ ‑ UVbcad[c_a RQX_S_T_ [\QbbQ7
@aY nc_]5 _hVSYU^_5 S cV\Qf [_^bcad[c_aQ Y UVbcad[c_aQ `_a_WU6_^^ݷ
T_ [\QbbQ U_\W^l Rlcm U_bcd`^l SbV hQbcY _RkV[cQ5 U\p [_c_a_T_ _^Y
SlXlSQocbp7 2QX_SlZ _RkV[c5 cQ[Y] _RaQX_]5 U_\WV^ Rlcm Y^YgYQ\Y6
XYa_SQ^ aQ^miV5 Q d^Yhc_WV^ ‑ `_XWV _RkV[cQ `_a_WUݷ^^_T_7 @_\d6
hQVcbp5 hc_ SaV]p bdjVbcS_SQ^Yp _RkV[cQ [\QbbQ6^Qb\VU^Y[Q S VT_ RQ6ݷ
X_S_Zݷ Y`_bcQbY [Q[ Rl hdcm6hdcm R_\miV5 hV] SaV]p bdjVbcS_SQ^Yp
VT_ WV S [QhVbcSV _RkV[cQ bS_VT_ b_RbcSV^^_T_ cY`Q7

B UVbcad[c_a_] UV\Q _Rbc_pc U_bcQc_h^_ `a_bc_C [_]`Y\pc_a QSc_6
]QcYhVb[Y SbcQS\pVc S [_U UVbcad[c_aQ `_a_WUݷ^^_T_ [\QbbQ 1S bQ]lZ
VT_ [_^Vg2 SlX_S UVbcad[c_aQ RQX_S_T_ [\QbbQ5 cQ[ hc_ b^QhQ\Q _caQR_6
cQVc cV\_ UVbcad[c_aQ `_a_WUݷ^^_T_ [\QbbQ5 Q XQcV] ‑ cV\_ UVbcad[6
c_aQ RQX_S_T_ [\QbbQ7 B [_^bcad[c_a_] Sbݷ c_WV ]_T\_ Rl Rlcm `a_bc_
1b^QhQ\Q SlXSQcm cV\_ [_^bcad[c_aQ RQX_S_T_ [\QbbQ5 `_c_] cV\_ [_^6
bcad[c_aQ [\QbbQ `_a_WUݷ^^_T_25 Vb\Y Rl ^V c_ _Rbc_pcV\mbcS_5 hc_
[_^bcad[c_al 1S _RjV] b\dhQV2 ]_Tdc caVR_SQcm Sf_U^lf `QaQ]Vca_S7
B `_f_WVZ `a_R\V]_Z ]l dWV bcQ\[YSQ\Ybm `aY aQbb]_caV^YY [\Qbb_S5
Y]VojYf `_\p cY`Q [\Qbb 1b]7 27<:7=97:ݷ AViQVcbp `a_R\V]Q S UQ^^_]
b\dhQV b_SVaiV^^_ Q^Q\_TYh^_C S _`YbQ^YY [_^bcad[c_aQ `_a_WU6_^^ݷ
T_ [\QbbQ ]VWUd XQT_\_S[_] Y cV\_] SbcQS\pVcbp b`Yb_[ Y^YgYQ\YXQc_6
a_S5 ^QhY^QojYZbp b Y^YgYQ\YXQc_aQ RQX_S_T_ [\QbbQ 1_R_X^QhQV]_T_
S UQ^^_] b\dhQV Y]V^V] [\QbbQ2 b d[QXQ^YV] SbVf ^dW^lf `QaQ]Vca_S
[_^bcad[c_aQ7 CQ[5 Vb\Y J ‑ RQX_SlZ [\Qbb5 [_^bcad[c_ad [_c_a_T_
caVRdocbp USQ `QaQ]VcaQ cY`Q 9>D5 K ‑ [\Qbb5 d^Qb\VU_SQ^^lZ _c J5
b^QRWݷ^^lZ [_^bcad[c_a_] `_ d]_\hQ^Yo Y Y]VojYZ `_\V 9>D 9C

3<1CC J K
88 777

@E2<93C
J19>D @5 9>D A2 K 83 777 38 M
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88 777

MD

‑ c_ _`YbQ^YV VT_ [_^bcad[c_aQ ]_WVc SlT\pUVcm cQ[C

KCCK12 C J1;5 <25 91=2
K

83 777 38
M

TUV ; Y < ‑ `QaQ]Vcal U\p [_^bcad[c_aQ RQX_S_T_ [\QbbQ5 = ‑ ^QhQ\m6
^_V X^QhV^YV `_\p 97

:97?7>7 3YacdQ\m^lV ed^[gYY
5_ bYf `_a ]l `aVU`_\QTQ\Y5 hc_ _RkV[c6`_c_]_[ RdUVc aVQTYa_SQcm

^Q b__RjV^Yp5 _`aVUV\ݷ^^lV U\p VT_ `aVU[Q5 c_h^_ cQ[ WV5 [Q[ ^Q ^Yf
aVQTYa_SQ\ Rl _RkV[c6`aVU_[7 3 apUV b\dhQVS nc_ ^V _cSVhQVc `_caVR6
^_bcp] ]_UV\YadV]_Z `aVU]Vc^_Z _R\QbcYC RlSQVc cQ[5 hc_ ^Q cV Y\Y
Y^lV b__RjV^Yp `_c_][d WV\QcV\m^_ aVQTYa_SQcm Y^QhV5 [Q[Y]6c_ bS_6
Y] b_RbcSV^^l] b`_b_R_]7 5_bcYhm nc_T_ `_XS_\pVc ]VfQ^YX] SYacd6
Q\m^lf ed^[gYZ D b VT_ `_]_jmo QSc_a [\QbbQ6`aVU[Q ]_WVc `aVU_6
bcQSYcm `_c_][Q] S_X]_W^_bcm ]_UYeY[QgYY `_SVUV^Yp _cUV\m^lf ]V6
c_U_S5 `aYhݷ] [Q[ `_\^_Z5 cQ[ Y hQbcYh^_Z7 Hc_Rl `_^pcm5 [Q[ nc_
`a_Ybf_UYc Y XQhV] Sbݷ nc_ ^dW^_5 ]l U\p ^QhQ\Q aQbb]_caY] `aY]Va5
Q XQcV] `_pb^Y]5 [Q[ b__cSVcbcSdojYZ ]VfQ^YX] dbca_V^7

9cQ[5 U_`dbcY]5 hc_ `VaVU ^Q]Y bc_Yc XQUQhQ5 bSpXQ^^Qp b [_]`mo6
cVa^_Z TaQeY[_Z5 Y ^dW^_ _`YbQcm bgV^d 1c_ Vbcm ^QR_a TaQeYhVb[Yf
n\V]V^c_S2 S SYUV ^V[_VT_ b`Yb[Q Y\Y ]QbbYSQ _RkV[c_S5 XQUQojYf TaQ6
eYhVb[YV _RkV[cl aQX\Yh^_T_ cY`Q5 ^Q`aY]Va5 _cUV\m^lV `Y[bV\Y5 \Y6
^YY5 _[adW^_bcY Y c7 `7 5\p ^QhQ\Q _`YiV] [\Qbb5 _RkV[cl [_c_a_T_
RdUdc `aVUbcQS\pcm S ^QiVZ bgV^V `a_bcVZiYV TaQeYhVb[YV `aY]YcY6
Sl ‑ _cUV\m^lV `Y[bV\Y7 Pb^_5 hc_ d `Y[bV\p Y]Vocbp USV [__aUY^Qcl
1Yf _Rlh^_ XQUQoc hYb\Q]Y b `\QSQojVZ c_h[_Z2 Y gSVc 1gV\_V hYb\_27
2dUV] bhYcQcm5 hc_ _b^_S^lV UVZbcSYp b TaQeYhVb[Y] _RkV[c_]5 S c_]
hYb\V Y b `Y[bV\p]Y ‑ nc_ `_[QXQcm _RkV[c ^Q n[aQ^V 1]l _R_X^QhY]
nc_ UVZbcSYV ed^[gYVZ \8?G25 dRaQcm VT_ b n[aQ^Q 1Q9452 Y `VaV]VbcYcm
VT_ S ^_Sdo `_XYgYo 1V?F527
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MD

;_^[aVcY[Q _`YbQ^Yp cV\ ed^[gYZ \8?G Y Q945 XQSYbYc _c Yb`_\mXdV6
]_Z TaQeYhVb[_Z RYR\Y_cV[Y5 `aQSY\ `VaVbhݷcQ [__aUY^Qc Y c7 `7D ]l ^Q
nc_] _bcQ^QS\YSQcmbp ^V RdUV]5 `a_bc_ `aVU`_\_WY]5 hc_ ncY ed^[gYY
TUV6c_ _`YbQ^l7 9b`_\mXdp Yf5 ]l _hV^m \VT[_ ]_WV] _`YbQcm ed^[gYo
V?F55 SVUm `VaV]VjV^YV b_bc_Yc S c_]5 hc_ _RkV[c b^QhQ\Q dRYaQoc b
n[aQ^Q5 `_c_] ]V^poc VT_ [__aUY^Qcl Y ^Q[_^Vg b^_SQ `_[QXlSQocC

F?94 Y9H5<CCV?F514?E2<5 >H5 4?E2<5 >I2
K

Q94512D
H F >HD
I F >ID
\8?G12D

M

@aVU`_\_WY] cV`Vam5 hc_ ^Q] ^dWV^ cQ[WV _RkV[c 7ݷadW^_bcm]_ݷ @_6
^pc^_5 hc_ cQ[_Z _RkV[c _R\QUQVc cV]Y WV bS_ZbcSQ]Y 1[__aUY^Qcl
Y gSVc2 Y S U_`_\^V^YV [ ^Y] fQaQ[cVaYXdVcbp Vjݷ aQUYdb_]7 @_nc_6
]d ]l S_b`_\mXdV]bp dWV Y]VojY]bp [\Qbb_] Y9H5< S [QhVbcSV RQX_6
S_T_;:5 Q [\Qbb L9B3<5 _c ^VT_ d^Qb\VUdV]7 ;_^Vh^_5 ]Vc_UQ] [\QbbQ
L9B3<5 `_caVRdVcbp X^Qcm [__aUY^Qcl Y gSVc5 f_cp Rl U\p c_T_5 hc_Rl
d]Vcm aYb_SQcm XQUQ^^do _[adW^_bcm ^Q n[aQ^V7 3 ^QiV] `aY]VaV ]l
aViY] S_`a_b U_bcd`Q bQ]l] `a_bcl] 1f_cp Y ^V bQ]l] \dhiY]2 b`_6
b_R_]C bUV\QV] `_\p RQX_S_T_ [\QbbQ XQjYjV^^l]Y 1@B?D53D5425 Q ^V
XQ[alcl]YD U\p nc_T_ SbcQSY] S bQ]_V ^QhQ\_ _`YbQ^Yp [\QbbQ Y9H5<
UYaV[cYSd @B?D53D54C

3<1CC Y9H5< K
@B?D53D54C

4?E2<5 HD
88777

;:8UVbm ]l ^Vb[_\m[_ ^QadiQV] `aY^gY`l _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_V[6
cYa_SQ^Yp5 `_b[_\m[d _[adW^_bcm5 _hVSYU^_5 ^V pS\pVcbp hQbc^l] b\dhQV] c_h[Y7
=l Yb`aQSY] ncd _`\_i^_bcm S _U^_] YX b\VUdojYf `QaQTaQe_S7
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CV`Vam ]l ]_WV] `VaVZcY [ _`YbQ^Yo [\QbbQ L9B3<5 Y U\p ^QhQ\Q _`Y6
iV] `_\V5 [_c_a_T_ ^Q] ^V fSQcQVc5 hc_Rl `aVSaQcYcm c_h[d S _[adW6
^_bcmC

3<1CC L9B3<5 C @E2<93 Y9H5< K
4?E2<5 B149ECD

@E2<93C

?`YiV] cV`Vam [_^bcad[c_a U\p [\QbbQ L9B3<57 @aY nc_] ^Q] `aYUݷc6
bp `aY^pcm ^Q _UY^ `QaQ]Vca R_\miV5 hV] S [_^bcad[c_aV [\QbbQ Y9H5<7
;a_]V c_T_5 `_b[_\m[d VUY^bcSV^^lZ [_^bcad[c_a RQX_S_T_ [\QbbQ caV6
RdVc d[QXQ^Yp caݷf `QaQ]Vca_S5 ^dW^_ RdUVc XQUQcm `QaQ]Vcal U\p Sl6
X_SQ [_^bcad[c_aQ RQX_S_T_ [\QbbQ5 [Q[ nc_ _RbdWUQ\_bm ^Q bca7 :AB7
?[_^hQcV\m^_ _`YbQ^YV SlZUVc cQ[Y]C

L9B3<514?E2<5 H5 4?E2<5 I5 4?E2<5 B145 9>D 3?<?B2
C Y9H5<1H5 I5 3?<?B25 B149EC1B142 KM

AQXd]VVcbp5 S _RkV[cV ^V_Rf_UY]_ _`YbQcm ed^[gYY \8?G Y Q9455 `aVU6
^QX^QhV^^lV U\p aYb_SQ^Yp Y bcYaQ^Yp b n[aQ^Q _[adW^_bcY5 [_c_alV
RdUdc _c\YhQcmbp _c ed^[gYZ5 `aVU^QX^QhV^^lf U\p _UY^_h^_T_ `Y[6
bV\pD ]l5 [Q[ Y `aY aQbb]_caV^YY [\QbbQ Y9H5<5 S_XUVaWY]bp _c _`Y6
bQ^Yp [_^[aVc^lf cV\ ncYf ed^[gYZ5 _TaQ^YhYSiYbm Yf XQT_\_S[Q]YC

F?94 \8?G12D
F?94 Q94512D

>VcVa`V\YSlZ hYcQcV\m ]_WVc `aVU`_\_WYcm5 hc_ bVZhQb ]l RdUV]
_`YblSQcm ed^[gYo V?F55 Q^Q\_TYh^do c_Z5 hc_ _`YbQ^Q SliV U\p
[\QbbQ Y9H5<7 3]Vbc_ nc_T_ ]l `aVU\_WY] ^V]^_T_ `_Ud]Qcm7 <VT[_
XQ]VcYcm5 hc_ ed^[gYp V?F5 U\p ^_S_T_ [\QbbQ _[QWVcbp QRb_\oc^_
cQ[_Z WV5 [Q[ Y U\p [\QbbQ RQX_S_T_5 c_ Vbcm ^Q] `_caVRdVcbp ^Q`Y6
bQcm ^V c_\m[_ c_h^_ cQ[_Z WV XQT_\_S_[5 ^_ Y c_h^_ cQ[_V WV5 b c_h6
^_bcmo U_ `_b\VU^VZ Rd[Sl5 cV\_ ed^[gYY1 Nc_ Y ^VdUYSYcV\m^_5 SVUm
S^V Sbp[_Z XQSYbY]_bcY _c e_a]l TaQeYhVb[_Z eYTdal Vݷ `VaV]VjV6
^YV `_ n[aQ^d `a_YXS_UYcbp QRb_\oc^_ _UY^Q[_S_5 S caY iQTQC bcVaVcm5
YX]V^Ycm [__aUY^Qcl5 ^QaYb_SQcm S ^_S_] ]VbcV7

3_X^Y[QVc VbcVbcSV^^lZ S_`a_b ‑ ^V\mXp \Y Yb`_\mX_SQcm U\p [\Qb6
bQ L9B3<5 cd WV bQ]do ed^[gYo V?F55 [_c_aQp dWV _`YbQ^Q U\p [\Qb6
bQ Y9H5<5 ^V b_XUQSQp ^_S_Z SVabYY nc_Z ed^[gYY U\p L9B3<57 <VT6
[_ XQ]VcYcm5 hc_ 1Vb\Y ^V `aY^pcm b`VgYQ\m^lf ]Va2 `a_bc_Z SlX_S
ed^[gYY V?F5 U\p _RkV[cQ [\QbbQ L9B3<55 [_^Vh^_5 S_X]_WV^ 1SVUm nc_
WV `dR\Yh^Qp ed^[gYp RQX_S_T_ [\QbbQ5 Q ^Qb\VU_SQ^YV `a_YXSVUV^_
`_ `dR\Yh^_Z bfV]V25 ^_ ^V `aYSVUݷc [ ^dW^l] ^Q] aVXd\mcQcQ]5
Y S_c `_hV]d7 3_ SaV]p caQ^b\pgYY cV\Q ed^[gYY Y9H5<CCV?F5 [_]6
`Y\pc_a ]_WVc ^YhVT_ ^V X^Qcm _ bdjVbcS_SQ^YY `_c_][_S d [\QbbQ
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Y9H5<5 [_c_alV [ c_]d WV SS_Upc bS_Y SVabYY ed^[gYZ \8?G Y Q9457
@_nc_]d [_]`Y\pc_a5 VbcVbcSV^^_5 SbcQS\pVc S ]QiY^^lZ [_U ed^[gYY
Y9H5<CCV?F5 _Rlh^lV SlX_Sl ed^[gYZ Y9H5<CC\8?G Y Y9H5<CCQ9455 c_
Vbcm Y^bcad[gYY 31<< b Wݷbc[_ XQUQ^^l]Y Yb`_\^YcV\m^l]Y QUaVbQ]Y5
^V `_UaQXd]VSQojYV ^Y[Q[Yf YX]V^V^YZ7

6b\Y cV`Vam SlXSQcm ed^[gYo V?F5 U\p _RkV[cQ [\QbbQ L9B3<55 _^Q
U\p bcYaQ^Yp b n[aQ^Q _RkV[cQ SlX_SVc ed^[gYo Q945 S c_Z Vݷ SVa6
bYY5 S [_c_a_Z _^Q _`YbQ^Q U\p [\QbbQ Y9H5<7 NcQ ed^[gYp Sl`_\^Yc
UVZbcSYp `_ bcYaQ^Yo b n[aQ^Q _RkV[cQ6c_h[Y5 c_TUQ [Q[ bcVaVcm ^Q
bQ]_] UV\V ^dW^_ _[adW^_bcm7 C_ WV bQ]_V `a_YX_ZUݷc b ed^[gYVZ
\8?GC S]Vbc_ _[adW^_bcY S ^_S_Z `_XYgYY ^Q n[aQ^V RdUVc _caYb_SQ^Q
c_h[Q7 Pb^_5 hc_ nc_ b_SbV] ^V c_5 hc_ ^Q] ^dW^_7

CV] ^V ]V^VV [QWVcbp bcaQ^^l] Y ^V`aQSY\m^l] _`YblSQcm U\p
[\QbbQ L9B3<5 ed^[gYo5 b\_S_ S b\_S_ `_Sc_apojdo UadTdo5 [_c_aQp
dWV Y]VVcbp S RQX_S_] [\QbbV7 9 XUVbm ^Q] ^Q `_]_jm `aYf_UYc ]VfQ6
^YX] SYacdQ\m^lf ed^[gYZ 7 ;aQc[_ T_S_ap5 SYacdQ\m^Qp ed^[gYp
1Y\Y SYacdQ\m^lZ ]Vc_U2 ‑ nc_ ed^[gYp5 _`YblSQojQp cQ[_V UVZbcSYV
^QU _RkV[c_]5 _c^_bYcV\m^_ [_c_a_T_ `aVU`_\QTQVcbp5 hc_ Q^Q\_TYh^_V
UVZbcSYV RdUVc _`aVUV\V^_ Y U\p _RkV[c_S [\Qbb_S6`_c_][_S5 ^_5 S_X6
]_W^_5 U\p `_c_][_S _^_ RdUVc Sl`_\^pcmbp Y^QhV5 hV] U\p RQX_S_T_
[\QbbQ7 3 cVa]Y^Qf cV_aYY ??@ ]_W^_ b[QXQcm5 hc_ SYacdQ\m^l] ]V6
c_U_] XQUQݷcbp aVQ[gYp _RkV[cQ [\QbbQ ^Q ^V[_c_alZ cY` b__RjV^YZ S
b\dhQV5 Vb\YC

∙ `aVU`_\QTQVcbp5 hc_ d UQ^^_T_ [\QbbQ RdUdc [\Qbbl6`_c_][YD
∙ _RkV[cl [\Qbb_S6`_c_][_S RdUdc b`_b_R^l `_\dhQcm b__RjV^Yp

c_T_ WV cY`QD
∙ _RkV[cl ^V[_c_alf Y\Y SbVf `_c_][_S RdUdc aVQTYa_SQcm ^Q ncY

b__RjV^Yp Y^QhV5 hV] nc_ UV\QVc _RkV[c [\QbbQ6`aVU[Q7
PXl[ BY44 `_XS_\pVc _RkpSYcm S [QhVbcSV SYacdQ\m^_Z \oRdo ed^[6
gYo6]Vc_U5 [a_]V [_^bcad[c_a_S Y bcQcYhVb[Yf ]Vc_U_S7 5\p nc_T_ `V6
aVU XQT_\_S[_] ed^[gYY bcQSYcbp [\ohVS_V b\_S_ F9BDE1<7 3 _c\YhYV
_c SlX_S_S _Rlh^lf ed^[gYZ5 SlX_Sl ed^[gYZ SYacdQ\m^lf _RaQRQ6
clSQocbp [_]`Y\pc_a_] S `aVU`_\_WV^YY5 hc_ cY` _RkV[cQ5 U\p [_c_6
a_T_ SlXlSQVcbp ed^[gYp5 ]_WVc _c\YhQcmbp _c RQX_S_T_ [\QbbQ5 Y hc_
U\p nc_T_ _RkV[cQ ]_WVc `_caVR_SQcmbp SlX_S b_SbV] UadT_Z ed^[gYY5
^VWV\Y U\p RQX_S_T_ [\QbbQ7 3 hQbc^_bcY5 Vb\Y S [\QbbV Y9H5< `_bcQ6
SYcm b\_S_ F9BDE1< `VaVU [QWU_Z YX ed^[gYZ \8?G Y Q9455 c_ `aY
[_]`Y\pgYY cV\Q ed^[gYY V?F5 [_]`Y\pc_a RdUVc X^Qcm5 hc_ _RkV[c5
^Q [_c_alZ d[QXlSQVc `QaQ]Vca D89C5 ]_WVc Rlcm [Q[ _RkV[c_] bQ6
]_T_ [\QbbQ Y9H5<5 cQ[ Y _RkV[c_] [Q[_T_6^YRdUm VT_ [\QbbQ6`_c_][Q5
`aYhݷ] U\p cQ[_T_ _RkV[cQ ]_WVc `_caVR_SQcmbp SlX_S UadTYf SVabYZ
ed^[gYZ \8?G Y Q9455 SSVUݷ^^lf S b__cSVcbcSdojV] `_c_][V7 ;_U5 bTV6
^VaYa_SQ^^lZ [_]`Y\pc_a_] S cQ[_Z bYcdQgYY5 RdUVc ^Vb[_\m[_ b\_W6
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^VV5 hV] U\p _Rlh^_T_ SlX_SQ ed^[gYY5 ^_ XQc_ _^ RdUVc SlXlSQcm
Y]V^^_ ed^[gYo5 b__cSVcbcSdojdo cY`d _RkV[cQ7

@_`a_RdV] `_^pcm5 [Q[ 1cVf^YhVb[Y2 nc_ U_bcYTQVcbp7 6b\Y S [\QbbV
_`YbQ^Q f_cp Rl _U^Q SYacdQ\m^Qp ed^[gYp5 c_ [_]`Y\pc_a SbcQS\p6
Vc S_ SbV _RkV[cl nc_T_ [\QbbQ ^VSYUY]_V `_\V5 ^QXlSQV]_V d[QXQ6
cV\V] ^Q cQR\Ygd SYacdQ\m^lf ]Vc_U_S 1Q^T\7 F9BDE1< =5D8?4
D12<5 @?9>D5B5 F=D@27 5\p SbVT_ [\QbbQ b_XUQݷcbp 1S _U^_] n[XV]`\paV2
^VYX]V^pV]Qp cQR\YgQ SYacdQ\m^lf ]Vc_U_S 5 b_UVaWQjQp d[Q6
XQcV\Y ^Q [QWUdo YX _`YbQ^^lf S [\QbbV SYacdQ\m^lf ed^[gYZ7 ;_6
TUQ [_]`Y\pc_a SbcaVhQVc SlX_S SYacdQ\m^_Z ed^[gYY5 _^ SbcQS\pVc
S _RkV[c^lZ [_U `a_TaQ]]l Y^bcad[gYo YXS\Vhm YX _RkV[cQ X^QhV^YV
`_\p F=D@5 XQcV] _RaQcYcmbp `_ `_\dhV^^_]d QUaVbd [ cQR\YgV SYa6
cdQ\m^lf ]Vc_U_S Y YX ^Vݷ SXpcm QUaVb ^dW^_Z ed^[gYY5 `_b\V hVT_
_RaQcYcmbp [ ed^[gYY5 Yb`_\mXdp QUaVb7

?RkV[c [\QbbQ6`_c_][Q b_UVaWYc5 [Q[ ]l X^QV]5 SbV `_\p5 `aYbd6
jYV [\Qbbd6`aVU[d7 Nc_ [QbQVcbp Y ^VSYUY]_T_ `_\p F=D@5 `aYhݷ] _Rk6
V[cl [\QbbQ6`_c_][Q Y]Voc S nc_] `_\V Y^_V X^QhV^YV5 ^VWV\Y _Rk6
V[cl [\QbbQ6`aVU[Q7 5\p [QWU_T_ [\QbbQ6`_c_][Q [_]`Y\pc_a b_XUQ6
cݷ 1_`pcm6cQ[Y S VUY^bcSV^^_] n[XV]`\paV2 bS_o b_RbcSV^^do cQR\Y6
gd SYacdQ\m^lf ]Vc_U_S5 b_UVaWQjdo QUaVbQ b__cSVcbcSdojYf SVabYZ
SYacdQ\m^lf ed^[gYZD Y]V^^_ QUaVb nc_Z cQR\Ygl XQ^_bYcbp S `_\V
F=D@7 8Q Y^YgYQ\YXQgYo F=D@ _cSVhQVc [_^bcad[c_a [\QbbQ5 S ^QhQ\_
[_c_a_T_ [_]`Y\pc_a SbcQS\pVc b__cSVcbcSdojYV [_]Q^Ul7

9cQ[5 _RkpSY] ]Vc_Ul \8?G Y Q945 SYacdQ\m^l]Y S RQX_S_] [\QbbVC

3<1CC Y9H5< K
88 777
F9BDE1< F?94 \8?G12D
F9BDE1< F?94 Q94512D
88 777

MD

Nc_ `_XS_\Yc Yb`_\mX_SQcm ed^[gYo V?F5 U\p \oR_T_ YX [\Qbb_S5 d^Q6
b\VU_SQ^^lf _c Y9H5<5 Vb\Y c_\m[_ U\p ncYf [\Qbb_S _`YbQ^l b_RbcSV^6
^lV 1`aQSY\m^_ aQR_cQojYV2 ed^[gYY \8?G Y Q9457

@aVWUV hV] XQSVaiYcm _`YbQ^YV [\Qbb_S Y9H5< Y L9B3<55 _c]VcY]5
hc_ S [\QbbV5 S [_c_a_] Y]VVcbp f_cp Rl _U^Q SYacdQ\m^Qp ed^[gYp5
aV[_]V^UdVcbp SbVTUQ pS^_ _`YblSQcm UVbcad[c_a Y _RkpS\pcm VT_ SYa6
cdQ\m^l]7 8QhV] nc_ ^dW^_5 ]l aQbb[QWV] S 7B7?97:ݷ BVZhQb `a_bc_
bUV\QV] nc_5 hc_Rl [_]`Y\pc_a ^V SlUQSQ\ `aVUd`aVWUV^Yp7 ?[_^hQ6
cV\m^_ XQT_\_S[Y ^QiYf [\Qbb_S `aY]dc b\VUdojYZ SYUC

3<1CC Y9H5< K
@B?D53D54C

4?E2<5 H5 ID
9>D 3?<?BD



:B= PXl[ BY445 ??@ Y 1C5

@E2<93C
Y9H5<14?E2<5 1H5 4?E2<5 1I5 9>D 13?<?B2

C H11H25 I11I25 3?<?B113?<?B2 KM
F9BDE1< NY9H5<12 KM
F9BDE1< F?94 \8?G12D
F9BDE1< F?94 Q94512D
F?94 V?F514?E2<5 >H5 4?E2<5 >I2D

MD

3<1CC L9B3<5 C @E2<93 Y9H5< K
4?E2<5 B149ECD

@E2<93C
L9B3<514?E2<5 H5 4?E2<5 I5 4?E2<5 B145 9>D 3?<?B2

C Y9H5<1H5 I5 3?<?B25 B149EC1B142 KM
F9BDE1< NL9B3<512 KM
F9BDE1< F?94 \8?G12D
F9BDE1< F?94 Q94512D

MD

?c]VcY]5 hc_ S _`YbQ^YY [\QbbQ L9B3<5 b\_S_ F9BDE1< ]_W^_ _`dbcYcmD
ed^[gYY5 b_S`QUQojYV `_ `a_eY\o b SYacdQ\m^l]Y ed^[gYp]Y RQX_6
S_T_ [\QbbQ5 _RkpS\pocbp SYacdQ\m^l]Y QSc_]QcYhVb[Y7

3YacdQ\m^lV ed^[gYY ]_W^_ SlXlSQcm ^V c_\m[_ YX UadTYf ]Vc_6
U_S c_T_ WV [\QbbQ5 [Q[ S ^QiV] `aY]VaVD [_]`Y\pc_a bTV^VaYadVc [_U
U\p SlX_SQ hVaVX cQR\Ygd SYacdQ\m^lf ]Vc_U_S `aY \oR_] _RaQjV^YY
[ SYacdQ\m^_Z ed^[gYY5 Vb\Y cY` _RkV[cQ5 U\p [_c_a_T_ Vݷ SlXlSQoc5
f_cp Rl cV_aVcYhVb[Y ]_WVc ]V^pcmbp;;7 ;_^Vh^_5 [_TUQ _RkV[c _`YbQ^
S SYUV _Rlh^_Z `VaV]V^^_Z cY`Q [\Qbb Y ]l _RaQjQV]bp [ VT_ ]Vc_Ud5
`dbcm Y SYacdQ\m^_]d5 ^Q`ap]do hVaVX Y]p nc_Z `VaV]V^^_Z Y c_h[d5
c_ Vbcm S `a_TaQ]]V ^Q`YbQ^_ hc_6c_ Sa_UV

J 1D
88 777
176E>312D 88 SbVTUQ SlXlSQVcbp JCC6E>3D ]VfQ^YX]

88 SYacdQ\m^_bcY ^V XQUVZbcS_SQ^

‑ c_ cQ[_V _RaQjV^YV5 _hVSYU^_5 RVbb]lb\V^^_ aVQ\YX_SlSQcm hVaVX
SYacdQ\m^_bcm5 SVUm cY` `VaV]V^^_Z YXSVbcV^ S_ SaV]p [_]`Y\pgYY
Y bcQcm UadTY] ^V ]_WVc7 9^_V UV\_5 Vb\Y _RaQjV^YV [ SYacdQ\m^_Z
ed^[gYY XQ`YbQ^_ hVaVX QUaVb _RkV[cQ 1bbl\[d Y\Y d[QXQcV\m27 Nc_
[QbQVcbp S c_] hYb\V SlX_S_S ]Vc_U_S YX cV\ UadTYf ]Vc_U_S5 TUV _Rk6
V[c5 [Q[ ]l X^QV]5 YUV^cYeYgYadVcbp d[QXQcV\V] D89C ‑ ^_ ^V _TaQ^Y6
hYSQVcbp ]Vc_UQ]Y7

CQ[5 Vb\Y aQbb]QcaYSQcm [\Qbbl YX ^QiVT_ `aY]VaQ5 c_ TUV Rl d
^Qb S `a_TaQ]]V ^Y `_pSY\bp [Q[_Z6^YRdUm d[QXQcV\m cY`Q Y9H5<3 Y\Y

;;>Q bQ]_] UV\V YX nc_T_ `aQSY\Q Vbcm _U^_ SQW^_V Yb[\ohV^YV5 [_c_a_V ]l
aQbb]_caY] `_XWV S 7>:7?97:ݷ
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L9B3<535 SlX_Sl hVaVX cQ[_Z d[QXQcV\m ed^[gYZ \8?G Y Q945 [_]`Y6
\pc_a _e_a]Yc [Q[ SYacdQ\m^lV5 `aVU`_\QTQp5 hc_ d[QXQcV\m S_ SaV]p
Yb`_\^V^Yp ]_WVc b_UVaWQcm QUaVb ^V c_\m[_ _RkV[cQ RQX_S_T_ [\Qb6
bQ5 ^_ Y [Q[_T_6^YRdUm VT_ `_c_][Q5 S c_] hYb\V cQ[_T_5 _ [_c_a_]
[_]`Y\pc_ad ^Q ]_]V^c [_]`Y\pgYY ^YhVT_ ^V YXSVbc^_D c_ WV bQ6
]_V [QbQVcbp bbl\_[ cY`Q Y9H5<6 Y L9B3<567 B[QWV]5 Vb\Y ]l `YiV]
[Q[do6^YRdUm ed^[gYo5 Y]Vojdo `QaQ]Vca @ cY`Q Y9H5<35 c_5 aViYS
`_[QXQcm `VaVUQ^^lZ ^Q] _RkV[c ^Q n[aQ^V5 ]l ]_WV] Sl`_\^Ycm

@6G\8?G12D

Y ^V S_\^_SQcmbp _ c_]5 QUaVb _RkV[cQ [Q[_T_ cY`Q ^Q] `VaVUQ\Y ‑
SVUm SlXSQ^ S \oR_] b\dhQV RdUVc ]Vc_U ^dW^_T_ [\QbbQ7

:97?7?7 HYbc_ SYacdQ\m^lV ]Vc_Ul Y QRbcaQ[c^lV
[\Qbbl

;Q[ _c]VhQ\_bm S b^_b[V ^Q bca7 :B95 ^Qb\VU_SQ^YV [\QbbQ adW6]_ݷ
^_bcmݷ _c [\QbbQ ݷc_h[Qݷ ^QadiQVc `aY^gY`l _RkV[c^_6_aYV^cYa_SQ^6
^_T_ `a_V[cYa_SQ^Yp5 `_b[_\m[d _[adW^_bcm ^V pS\pVcbp hQbc^l] b\d6
hQV] c_h[Y7 @_`a_RdV] Yb`aQSYcm bYcdQgYo7 5\p nc_T_ XQ]VcY]5 hc_ Y
c_h[Q5 Y _[adW^_bcm ‑ hQbc^lV b\dhQY TV_]VcaYhVb[Yf eYTda5 `aYhݷ]
]_W^_ bhYcQcm5 hc_ [QWUQp TV_]VcaYhVb[Qp eYTdaQ _R\QUQVc gSVc_]
Y Y]VVc [__aUY^Qcl c_h[Y `aYSpX[Y7 5\p _Rlh^_Z c_h[Y S [QhVbcSV
c_h[Y `aYSpX[Y Slbcd`QVc _^Q bQ]Q5 U\p _[adW^_bcY c_h[_Z `aYSpX6
[Y RdUVc Vݷ gV^ca7 5\p UadTYf eYTda c_h[d `aYSpX[Y ]_W^_ SlRaQcm
aQX^l]Y b`_b_RQ]YD cQ[5 U\p [Q[_T_6^YRdUm `ap]_dT_\m^Y[Q nc_ ]_WVc
Rlcm \YR_ gV^ca `VaVbVhV^Yp UYQT_^Q\VZ5 \YR_ _U^Q YX SVaiY^5 Y c7 `7

CQ[_V `aVUbcQS\V^YV _R QRbcaQ[c^_] `_^pcYY TV_]VcaYhVb[_Z eYTd6
al `_XS_\pVc ^Q] d[QXQcm VUY^lZ U\p SbVf eYTda Q\T_aYc] `VaVUSYWV6
^Yp eYTdal `_ n[aQ^dC bcVaVcm eYTdad b n[aQ^Q5 YX]V^Ycm [__aUY^Qcl
c_h[Y `aYSpX[Y5 _caYb_SQcm eYTdad S ^_S_] ]VbcV7 B ncY] Q\T_aYc]_]
]l dWV X^Q[_]l5 _^ Rl\ aVQ\YX_SQ^ S ed^[gYY V?F5 ^Q bca7 :B97

CV`Vam pb^_5 [Q[ ^dW^_ YX]V^Ycm QafYcV[cdad ^QiVZ RYR\Y_cV6
[Y [\Qbb_S5 hc_Rl `aYSVbcY Vݷ S b__cSVcbcSYV b _b^_S^l]Y `aY^gY`Q6
]Y _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp7 @_^pcYp ݷc_h[Qݷ Y
ݷadW^_bcm]_ݷ ^V pS\pocbp hQbc^l]Y b\dhQp]Y UadT UadTQ5 ^_ _RQ _^Y
pS\pocbp hQbc^l] b\dhQV] `_^pcYp TV_]VcaYhVb[Qpݷ eYTdaQ7ݷ @_nc_6
]d5 Vb\Y ]l _`YiV] [\Qbb U\p `aVUbcQS\V^Yp QRbcaQ[c^_Z TV_]VcaY6
hVb[_Z eYTdal Y _c ^VT_ d^Qb\VUdV] _RQ [\QbbQ Y9H5< Y L9B3<55 cQ6
[Qp QafYcV[cdaQ RdUVc `_\^_bcmo dU_S\VcS_apcm caVR_SQ^Yp] cV_aYY
_RkV[c^_6_aYV^cYa_SQ^^_T_ `a_V[cYa_SQ^Yp7

@aVWUV hV] `aYbcd`Qcm [ _`YbQ^Yo [\QbbQ5 `aVUbcQS\pojVT_ TV_6
]VcaYhVb[do eYTdad5 _c]VcY] Vjݷ _UY^ SQW^lZ ]_]V^c7 ?`YblSQp S
`aVUlUdjV] `QaQTaQeV [\Qbbl U\p c_hV[ Y _[adW^_bcVZ5 ]l ^V `Y6
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bQ\Y [_^[aVc^lf cV\ U\p ]Vc_U_S \8?G Y Q9455 ^_ `aVU`_\QTQ\Y `aY
nc_]5 hc_ S aQR_hVZ `a_TaQ]]V cV\Q ncYf ]Vc_U_S RdUdc _`YbQ^l 1b dh6ݷ
c_] [_^[aVc^_Z `\Qce_a]l aQXaQR_c[Y5 Yb`_\mXdV]_Z TaQeYhVb[_Z
RYR\Y_cV[Y Y c7 `727 >_ U\p QRbcaQ[c^_Z TV_]VcaYhVb[_Z eYTdal cV\Q
]Vc_U_S \8?G Y Q945 _`YbQcm ^VS_X]_W^_D UVZbcSYcV\m^_5 [Q[ ]_W^_
^QaYb_SQcm ^Q n[aQ^V eYTdad5 ^V X^Qp5 [Q[ _^Q SlT\pUYcH1

>Vb]_cap ^Q nc_5 ]l c_h^_ X^QV]5 [Q[ ^Q`YbQcm ed^[gYo V?F5 S
`aVU`_\_WV^YY5 hc_ U\p [\Qbb_S6`_c_][_S RdUdc `aQSY\m^_ _`YbQ^l
]Vc_Ul \8?G Y Q9457 9^QhV T_S_ap5 ]l X^QV]5 hc_ SbV _RkV[cl [\Qb6
b_S6`_c_][_S UQ^^_T_ [\QbbQ U_\W^l d]Vcm `_\dhQcm b__RjV^Yp _`aV6
UV\ݷ^^_T_ cY`Q5 ^_ ]l ^V ]_WV] `aY _`YbQ^YY RQX_S_T_ [\QbbQ _`YbQcm
[Q[do Rl c_ ^Y Rl\_ aVQ[gYo ^Q ncY b__RjV^Yp5 `_b[_\m[d cQ[Qp aV6
Q[gYp `_\^_bcmo XQSYbYc _c cY`Q ^QiVT_ `_c_][Q7 @aY nc_] U\p _`Y6
bQ^Yp ^V[_c_alf UadTYf 1R_\VV _RjYf2 ]Vc_U_S RQX_S_T_ [\QbbQ ^Q]
caVRdVcbp X^Q^YV _ c_]5 hc_ aVQ[gYp ^Q b__cSVcbcSdojYV b__RjV^Yp
RdUVc `aVUdb]_caV^Q S_ SbVf ^QiYf `_c_][Qf7

B`VgYQ\m^_ U\p cQ[Yf b\dhQVS S BY44 SSVUV^l cQ[ ^QXlSQV]lV
hYbc_ SYacdQ\m^lV ed^[gYY 1Q^T\7 @EB5 F9BDE1< 6E>3D9?>C27 ?`Y6
blSQp S [\QbbV hYbc_ SYacdQ\m^do ed^[gYo5 `a_TaQ]]Ybc Y^e_a]Y6
adVc [_]`Y\pc_a5 hc_ ed^[gYp b cQ[Y] `a_eY\V] RdUVc bdjVbcS_SQcm
S_ SbVf [\QbbQf6`_c_][Qf5 hc_ `_U ^Vݷ ^dW^_ XQaVXVaSYa_SQcm `_XYgYo
S cQR\YgV SYacdQ\m^lf ed^[gYZ5 ^_ `aY nc_] bQ]Q ed^[gYp 1Vݷ cV\_2
U\p RQX_S_T_ [\QbbQ _`YblSQcmbp ^V RdUVc5 cQ[ hc_ X^QhV^YV QUaVbQ nc_Z
ed^[gYY S cQR\YgV SYacdQ\m^lf ed^[gYZ b\VUdVc _bcQSYcm ^d\VSl]7
BY^cQ[bYb _`YbQ^Yp hYbc_ SYacdQ\m^_Z ed^[gYY cQ[_SC
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88 777
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88 777

MD

3YUp ^Q ]VbcV cV\Q ed^[gYY b`VgYQ\m^do \V[bYhVb[do `_b\VU_6
SQcV\m^_bcm Fݷ 9D5ݷ [_]`Y\pc_a S_b`aY^Y]QVc ed^[gYo [Q[ hYbc_
SYacdQ\m^do7

CQ[_Z bY^cQ[bYb cadU^_ ^QXSQcm dUQh^l]5 _b_RV^^_ Vb\Y dhVbcm5 hc_ ^Y[Q[_V
hYb\_5 [a_]V ^d\p5 Yb`_\mX_SQcmbp XUVbm ^V ]_WVcD cV] ^V ]V^VV bY^cQ[bYb S
pXl[V BY44 Y]V^^_ cQ[_Z7 3_`a_b _ `aYhY^Qf nc_T_ b\VU_SQ\_ Rl XQUQcm \Yh^_
2mݷa^d BcaQdbcad`d5 ^_5 b[_aVV SbVT_5 _^ ^Q ^VT_ ^V _cSVcYc7

;\Qbb5 S [_c_a_] Vbcm f_cp Rl _U^Q hYbc_ SYacdQ\m^Qp ed^[6
gYp5 ^QXlSQVcbp QRbcaQ[c^l] [\Qbb_] 7 @_\VX^_ RdUVc XQ`_]^Ycm5
hc_ [_]`Y\pc_a ^V `_XS_\pVc b_XUQSQcm _RkV[cl QRbcaQ[c^lf
[\Qbb_S7 6UY^bcSV^^_V ^QX^QhV^YV QRbcaQ[c^_T_ [\QbbQ ‑ b\dWYcm RQ6
XYb_] U\p `_a_WUV^Yp UadTYf [\Qbb_S5 S [_c_alf SbV hYbc_ SYacdQ\m6
^lV ed^[gYY RdUdc [_^[aVcYXYa_SQ^l7 6b\Y S `_a_WUݷ^^_] [\QbbV ^V
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_`YblSQVcbp f_cp Rl _U^Q YX ed^[gYZ5 _RkpS\V^^lf S RQX_S_] [\Qb6
bV [Q[ hYbc_ SYacdQ\m^lV5 [_]`Y\pc_a bhYcQVc5 hc_ ed^[gYp _bcQ\Qbm
hYbc_ SYacdQ\m^_ZD cQ[_Z [\Qbb6`_c_]_[ bhYcQVcbp QRbcaQ[c^l]5 [Q[
Y VT_ `aVU_[7

@_Ulc_WY] ^QiY aQbbdWUV^Yp7 Hc_Rl b__cSVcbcS_SQcm `aY^gY`Q]
_RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp5 ^Q] b\VUdVc _`YbQcm
[\Qbb5 `aVUbcQS\pojYZ QRbcaQ[c^do TV_]VcaYhVb[do eYTdad5 _R\Q6
UQojdo gSVc_] Y [__aUY^QcQ]Y c_h[Y `aYSpX[Y5 ^_ ^V _R\QUQojdo
[_^[aVc^_Z e_a]_ZD ^QX_Sݷ] nc_c [\Qbb PB1@8X2:53D7 ;\Qbbl Y9H5<
Y L9B3<5 ^dW^_ `VaV`YbQcm5 d^Qb\VU_SQS _c PB1@8X2:53D7 3 [\QbbV
PB1@8X2:53D ]Vc_Ul \8?G Y Q945 ]l _RkpSY] [Q[ hYbc_ SYacdQ\m^lV5
cQ[ hc_ bQ] nc_c [\Qbb RdUVc QRbcaQ[c^l]C
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?`YbQ^YV ed^[gYY V?F5 ]l ^V `aYS_UY]5 `_b[_\m[d _^_ b\_S_ S b\_S_
`_Sc_apVc _`YbQ^YV ]Vc_UQ Y9H5<CCV?F5 ^Q bca7 :B97 >Q`_]^Y]5 hc_
S cV\V ed^[gYY V?F5 SlXlSQocbp ed^[gYY \8?G Y Q9457 C_5 hc_ cV6
\Q U\p ncYf ed^[gYZ ^Q]Y ^V XQUQ^l5 ^V b_XUQݷc ^Y[Q[Yf `a_R\V]5
`_b[_\m[d U\p \oR_T_ [\QbbQ6`_c_][Q5 _RkV[cl [_c_a_T_ ]_W^_ Rd6
UVc b_XUQSQcm5 cQR\YgQ SYacdQ\m^lf ]Vc_U_S RdUVc b_UVaWQcm QUaVbQ
[_^[aVc^lf ed^[gYZ5 _`YbQ^^lf S nc_] [\QbbV6`_c_][V7

8QT_\_S[Y [\Qbb_S Y9H5< Y L9B3<5 RdUdc cV`Vam SlT\pUVcm cQ[C
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C PB1@8X2:53D1H5 I5 3?<?B25 B149EC1B142 KM
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F9BDE1< F?94 \8?G12D
F9BDE1< F?94 Q94512D
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5\p ncYf [\Qbb_S5 S _c\YhYV _c [\QbbQ PB1@8X2:53D5 ^V_Rf_UY]_ _`Y6
bQcm [_^[aVc^lV cV\Q ]Vc_U_S \8?G Y Q9455 Y^QhV `a_TaQ]]Q ^V `a_ZUݷc
ncQ` \Y^[_S[Y7

:97?7@7 3YacdQ\m^_bcm S [_^bcad[c_aQf Y
UVbcad[c_aQf

3lX_S SYacdQ\m^lf ed^[gYZ S cV\Qf [_^bcad[c_a_S Y UVbcad[c_a_S
b_`apWݷ^ b _U^_Z U_bcQc_h^_ ^VcaYSYQ\m^_Z _b_RV^^_bcmo5 bSpXQ^^_Z
b [_^bcadYa_SQ^YV] Y `_b\VUdojY] UVbcad[cYa_SQ^YV] S ^QiV] _Rk6
V[cV ^VSYUY]_T_ `_\p5 b_UVaWQjVT_ QUaVb cQR\Ygl SYacdQ\m^lf ed^[6
gYZ7 6bcVbcSV^^_5 nc_ `_\V XQ`_\^pVc [_^bcad[c_aD ^_5 [Q[ ^Vb\_W^_
U_TQUQcmbp5 _^ UV\QVc nc_ `_b\V c_T_5 [Q[ _bcQ\m^lV `_U_RkV[cl ^Q6
iVT_ _RkV[cQ dWV b[_^bcadYa_SQ^l5 S c_] hYb\V b[_^bcadYa_SQ^ Y
`aVU_[7 =VWUd cV] [_^bcad[c_a `aVU[Q c_WV5 VbcVbcSV^^_5 b_UVaWYc
[_U5 Y^YgYQ\YXYadojYZ d[QXQcV\m ^Q cQR\Ygd SYacdQ\m^lf ]Vc_U_S5
Q `_b[_\m[d `a_ `_c_][_S _^ ^YhVT_ ^V X^QVc5 S `_\V F=D@ _^ XQ^Vbݷc
QUaVb bS_VZ cQR\Ygl7

@_\dhQVcbp5 hc_5 [_\m b[_a_ S [\QbbV S__RjV Y]Vocbp SYacdQ\m^lV
]Vc_Ul5 S_ SaV]p Sl`_\^V^Yp cV\Q [_^bcad[c_aQ SlXlSQocbp
cV SYacdQ\m^lV ed^[gYY5 [_c_alV _`YbQ^l U\p UQ^^_T_ [\Qb6
bQ5 S^V XQSYbY]_bcY _c c_T_5 _RkV[c [Q[_T_ [\QbbQ ^Q bQ]_]
UV\V [_^bcadYadVcbp7 5\p bY]]VcaYY Q^Q\_TYh^lZ neeV[c `aYbdc6
bcSdVc cQ[WV Y S cV\Qf UVbcad[c_a_SD `_b\V XQSVaiV^Yp bS_VT_ cV\Q
UVbcad[c_a ݷUVY^YgYQ\YXYadVcݷ d[QXQcV\m ^Q SYacdQ\m^do cQR\Ygd ‑
eYXYhVb[Y nc_ _X^QhQVc5 hc_ S `_\V F=D@ XQ`YblSQVcbp QUaVb cQR\Ygl
SYacdQ\m^lf ]Vc_U_S `aVU[Q7

3 hQbc^_bcY5 YX [_^bcad[c_a_S Y UVbcad[c_a_S S__RjV ^V\mXp Sl6
XlSQcm ]Vc_Ul5 _`YbQ^^lV S UQ^^_] _RkV[cV [Q[ hYbc_ SYacdQ\m^lVC
SlXlSQcm RdUVc `_`a_bcd ^V[_T_7 >V bc_Yc5 [Q[ ]l SYUY]5 d`_SQcm Y ^Q
c_5 hc_ _RkV[c6`_c_]_[ b]_WVc [Q[6c_ b[_aaV[cYa_SQcm UVZbcSYp ^QiV6
T_ [_^bcad[c_aQ Y\Y UVbcad[c_aQ `dcݷ] `VaV_`aVUV\V^Yp SlXlSQV]lf
YX ^Yf SYacdQ\m^lf ]Vc_U_S7 @aY S_X^Y[^_SV^YY \oRlf b_]^V^YZ ^Q
nc_c bhݷc \dhiV S__RjV S_XUVaWQcmbp _c _RaQjV^Yp [ SYacdQ\m^l]
]Vc_UQ] YX [_^bcad[c_a_S Y UVbcad[c_a_S7
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:97?7A7 >Qb\VU_SQ^YV aQUY [_^bcad[c_aQ
3 `aQ[cYhVb[_] `a_TaQ]]Ya_SQ^YY hQbc_ `aY]V^poc _UY^ d`a_6

jݷ^^lZ b\dhQZ ^Qb\VU_SQ^Yp5 `aY [_c_a_] [\Qbb6`_c_]_[ _c\YhQVcbp
_c `aVU[Q c_\m[_ ^QR_a_] [_^bcad[c_a_S5 c_ Vbcm _^ ^V SS_UYc ^Y ^_6
Slf ]Vc_U_S5 ^Y ^_Slf `_\VZ7 ?RkV[cl cQ[_T_ [\QbbQ b_XUQocbp YX
b__RaQWV^YZ n[_^_]YY _Rkݷ]Q [_UQ5 hc_Rl ^V `_Sc_apcm _U^Y Y cV WV
UVZbcSYp `aY [_^bcadYa_SQ^YY _U^_cY`^lf _RkV[c_S7 Hc_Rl `a_Y\6
\obcaYa_SQcm b[QXQ^^_V ^Q `aY]VaV5 U\p ^QhQ\Q ]l SSVUݷ] Vjݷ _UY^
[\Qbb6`_c_]_[ [\QbbQ PB1@8X2:53D5 `aVUbcQS\pojYZ \_]Q^do \Y^Yo5
Q XQcV] _`YiV] TaQeYhVb[YZ _RkV[c ݷSQUaQc]ݷ [Q[ hQbc^lZ b\dhQZ
\_]Q^_Z \Y^YY7

>Q`_]^Y]5 hc_ [QWUQp TV_]VcaYhVb[Qp eYTdaQ S ^QiVZ bYbcV]V
Y]VVc c_h[d `aYSpX[YD \_]Q^do `aY nc_] `a_jV SbVT_ faQ^Ycm S SYUV
b`Yb[Q [__aUY^Qc^lf `Qa5 XQUQojYf b]VjV^YV [QWU_Z SVaiY^l \_6
]Q^_Z _c^_bYcV\m^_ c_h[Y `aYSpX[Y7 5\p _aTQ^YXQgYY cQ[_T_ b`Yb[Q
]l S XQ[alc_Z hQbcY [\QbbQ _`YiV] bcad[cdad5 XQUQojdo n\V]V^c
b`Yb[Q7 9bf_U^_ RdUV] b_XUQSQcm \_]Q^do5 ^V Y]Vojdo ^Y _U^_Z SVa6
iY^l5 Q U\p U_RQS\V^Yp ^_Slf SVaiY^ RdUV] Yb`_\mX_SQcm ]Vc_U5 [_6
c_alZ ^QX_Sݷ] J44_5BD5H7 Nc_ \dhiV5 hV] `lcQcmbp cV] Y\Y Y^l]
b`_b_R_] `VaVUQcm [__aUY^Qcl SVaiY^ S [_^bcad[c_a5 `_b[_\m[d ]l
^V X^QV] XQaQ^VV [_\YhVbcS_ SVaiY^5 cQ[ hc_ U\p `VaVUQhY Yf S [QhV6
bcSV `QaQ]VcaQ [_^bcad[c_aQ `aYi\_bm Rl S c_] ]VbcV5 TUV b_XUQݷcbp
_RkV[c5 e_a]Ya_SQcm ^V[do UY^Q]YhVb[do bcad[cdad UQ^^lf 1]QbbYS
\YR_ b`Yb_[25 hc_ `_caVR_SQ\_ Rl U_`_\^YcV\m^lf dbY\YZ7 >Q`YiV]
XQT_\_S_[ [\QbbQC
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Ed^[gYp J44_5BD5H RdUVc 1U\p n[_^_]YY dbY\YZ2 U_RQS\pcm ^_Sdo SVa6
iY^d S ^QhQ\_ b`Yb[Q5 Q ^V S [_^VgD \Y^Yp `aY nc_] RdUVc YX_RaQWQcmbp
^Q n[aQ^V S _RaQc^_] `_apU[V5 ^_ nc_5 VbcVbcSV^^_5 ^YhVT_ ^V YX]V^YcC
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@_b[_\m[d ^Qi _RkV[c Yb`_\mXdVc UY^Q]YhVb[do `Q]pcm5 V]d ^dWV^
UVbcad[c_a7 >Q`YiV] VT_C
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;Q[ Y aQ^miV5 ]l S_XUVaWY]bp _c ^Q`YbQ^Yp cV\ ed^[gYZ \8?G Y Q9455
^_ RdUV] `aVU`_\QTQcm5 hc_ nc_ bUV\Q^_7

@dbcm cV`Vam ^Q] ^dWV^ [\Qbb U\p `aVUbcQS\V^Yp [SQUaQcQ5 bc_a_6
^l [_c_a_T_ `QaQ\\V\m^l _bp] [__aUY^Qc5 Q U\Y^Q bc_a_^l XQUQݷcbp
`QaQ]Vca_] [_^bcad[c_aQ7 Pb^_5 hc_ cQ[_Z [SQUaQc `aVUbcQS\pVc b_R_Z
hQbc^lZ b\dhQZ \_]Q^_Z5 _`YblSQV]_Z [\Qbb_] Y?<I7?>1<L819>7 6b\Y
S [QhVbcSV c_h[Y `aYSpX[Y SlRaQcm \VSdo ^YW^oo SVaiY^d [SQUaQ6
cQ5 Q U\Y^d bc_a_^l [SQUaQcQ _R_X^QhYcm Rd[S_Z 𝑎5 c_ \_]Q^Qp U_\W^Q
^QhQcmbp S c_h[V `aYSpX[Y 1hc_ b__cSVcbcSdVc SV[c_ad (0, 0)25 `a_ZcY
hVaVX c_h[Y (𝑎, 0)5 (𝑎, 𝑎)5 (0, 𝑎) Y SVa^dcmbp S c_h[d (0, 0)D SbVT_5 cQ6
[Y] _RaQX_]5 \_]Q^Qp RdUVc b_UVaWQcm `pcm SVaiY^5 `aYhݷ] `VaSQp Y
`_b\VU^pp RdUdc b_S`QUQcm5 hc_Rl bUV\Qcm \_]Q^do XQ][^dc_Z7

Hc_Rl ^V `aYf_UY\_bm [QWUlZ aQX U\p `aVUbcQS\V^Yp [SQUaQcQ `Y6
bQcm iVbcm bca_[ [_UQ 1_U^d U\p _`YbQ^Yp _RkV[cQ Y?<I7?>1<L819>5
_bcQ\m^lV U\p U_RQS\V^Yp SVaiY^25 ]_W^_ _`YbQcm [\Qbb 1]l ^QX_Sݷ]
VT_ \AE1B525 [_c_alZ RdUVc d^Qb\VU_SQ^ _c Y?<I7?>1<L819>5 Q _c\Y6
hQcmbp RdUVc c_\m[_ [_^bcad[c_a_]C

3<1CC \AE1B5 C @E2<93 Y?<I7?>1<L819> K
@E2<93C

\AE1B514?E2<5 H5 4?E2<5 I5 9>D 3?<?B5 4?E2<5 12
C Y?<I7?>1<L819>1H5 I5 3?<?B2

K
J44_5BD5H195 92D
J44_5BD5H195 12D
J44_5BD5H115 12D
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J44_5BD5H115 92D
J44_5BD5H195 92D

M
MD

@_UhVa[^ݷ] Vjݷ aQX5 hc_ R_\miV ^YhVT_ _`YblSQcm U\p [SQUaQcQ ^V
^dW^_5 Sbݷ _bcQ\m^_V bUV\Qoc ]Vc_Ul RQX_S_T_ [\QbbQ7

:97?7B7 3YacdQ\m^lZ UVbcad[c_a
AQ^VV `aY _RbdWUV^YY SYacdQ\m^lf ed^[gYZ ^Q bca7 :B< ]l _c6

]VcY\Y5 hc_ S [\QbbV5 Y]VojV] f_cp Rl _U^d SYacdQ\m^do ed^[gYo5
UVbcad[c_a c_WV b\VUdVc bUV\Qcm 1_RkpSYcm2 SYacdQ\m^l]5 ^_ ^V _Rk6
pb^Y\Y `aYhY^l7 @_`a_RdV] bUV\Qcm nc_ bVZhQb7

@aY Q[cYS^_] Yb`_\mX_SQ^YY `_\Y]_aeYX]Q hQbc_ `aYf_UYcbp `aY6
]V^pcm 45<5D5 [ d[QXQcV\o5 Y]VojV]d cY` d[QXQcV\mݷ ^Q RQX_SlZ
[\Qbb5ݷ `aYc_] hc_ d[QXlSQcm _^ ]_WVc Y ^Q _RkV[c `_c_][Q7 3 nc_Z
bYcdQgYY caVRdVcbp5 VbcVbcSV^^_5 SlXSQcm UVbcad[c_a5 b__cSVcbcSdo6
jYZ cY`d d^Yhc_WQV]_T_ _RkV[cQ5 Q ^V d[QXQcV\p7 CQ[5 U_`dbcY]5 ]l
_`YbQ\Y d[QXQcV\m ^Q [\Qbb PB1@8X2:53DC

PB1@8X2:53D 3@DBD

3`_\^V [_aaV[c^l] RdUVc cQ[_V `aYbSQYSQ^YVC

@DB F >5G \AE1B51;@7<5 <@7@5 9H6699995 :9792D

;Q[ SYUY]5 @DB Y]VVc cY` d[QXQcV\mݷ ^Q PB1@8X2:53D5ݷ ^_ aVQ\m^_ d[Q6
XlSQVc ^Q _RkV[c [\QbbQ \AE1B57 6b\Y cV`Vam `_caVRdVcbp d^Yhc_WYcm
nc_c _RkV[c5 ]l ]_WV] RVX Sbp[Yf _`QbV^YZ Sl`_\^Ycm

45<5D5 @DBD

@_b[_\m[d d[QXQcV\m Y]VVc cY` PB1@8X2:53D35 Q UVbcad[c_a [\QbbQ
PB1@8X2:53D SYacdQ\m^lZ5 [_]`Y\pc_a `a_YXSVUݷc SlX_S UVbcad[c_6
aQ hVaVX cQR\Ygd SYacdQ\m^lf ]Vc_U_S d^Yhc_WQV]_T_ _RkV[cQ7 3 aV6
Xd\mcQcV nc_T_ RdUVc SlXSQ^ ^VpS^lZ UVbcad[c_a U\p [\QbbQ \AE1B55
[_c_alZ SlX_SVc UVbcad[c_a [\QbbQ Y?<I7?>1<L819>5 Q c_c S bS_o _hV6
aVUm ‑ UVbcad[c_a [\QbbQ PB1@8X2:53D7 6b\Y Rl ]l ^V _RkpSY\Y UV6
bcad[c_a [\QbbQ PB1@8X2:53D [Q[ SYacdQ\m^lZ5 [_]`Y\pc_a `a_YX6
Sݷ\ Rl Wݷbc[YZ SlX_S UVbcad[c_aQ `_ cY`d d[QXQcV\p5 c_ Vbcm Rl\
Rl SlXSQ^ c_\m[_ UVbcad[c_a [\QbbQ PB1@8X2:53D7 =VWUd cV] d^Y6
hc_WQV]lZ _RkV[c [\QbbQ \AE1B5 `_a_WUQVc Y Yb`_\mXdVc b`Yb_[ S
UY^Q]YhVb[_Z `Q]pcY5 Y Vb\Y UVbcad[c_a [\QbbQ Y?<I7?>1<L819> ^V
RdUVc SlXSQ^5 c_ ncY n\V]V^cl `aVSaQcpcbp S 5ݷdb_a[ݷ c_ Vbcm RdUdc
`_6`aVW^V]d XQ^Y]Qcm `Q]pcm5 ^V `aY^_bp ^Y[Q[_Z `_\mXl7
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?RkpS\V^YV UVbcad[c_aQ [Q[ SYacdQ\m^_T_ `aQ[cYhVb[Y ^V `aYS_6
UYc [ aQbf_Ud `Q]pcYC cQR\YgQ SYacdQ\m^lf ]Vc_U_S dSV\YhYSQVcbp
^Q _UY^ b\_c5 XQ^Y]Qp ^Vb[_\m[_ \Yi^Yf RQZc_S ^Q [QWUlZ ^_SlZ
[\Qbb 1^V _RkV[c127 @aY nc_] bQ] eQ[c ^Q\YhYp S [\QbbV SYacdQ\m6
^lf ed^[gYZ d[QXlSQVc ^Q c_5 hc_ `aY aQR_cV b _RkV[cQ]Y [\QbbQ
RdUVc Q[cYS^_ Yb`_\mX_SQcmbp `_\Y]_aeYX]7 @aY _`YbQ^YY [\QbbQ S
R_\miY^bcSV b\dhQVS cadU^_ `aVUb[QXQcm5 RdUdc \Y _RkV[cl `_c_][_S
cQ[_T_ [\QbbQ d^Yhc_WQcmbp _`VaQc_a_] 45<5D55 `aY]V^pV]l] [ d[Q6
XQcV\o5 Y]VojV]d cY` d[QXQcV\mݷ ^Q `aVU[Q7ݷ AViYS5 hc_ cQ[_V dUQ6
\V^YV ^Q] ^V `_^QU_RYcbp5 ]l aYb[dV] S UQ\m^VZiV] XQRlcm _R nc_]
Y `_\dhYcm cadU^do U\p _R^QadWV^Yp _iYR[d7 9]V^^_ `_nc_]d bhY6
cQVcbp5 hc_ UVbcad[c_a \oR_T_ [\QbbQ5 Y]VojVT_ f_cp Rl _U^d
SYacdQ\m^do ed^[gYo5 b\VUdVc _RkpS\pcm [Q[ SYacdQ\m^lZ5
^V XQUd]lSQpbm _ c_]5 `_^QU_RYcbp nc_ S `a_TaQ]]V Y\Y ^VcD
]^_TYV [_]`Y\pc_al SlUQoc `aVUd`aVWUV^YV5 Vb\Y nc_T_ ^V
bUV\Qcm7

:97?7:97 6jݷ _ `_\Y]_aeYX]V
@aYSVUݷ] Vjݷ _UY^ `aY]Va Yb`_\mX_SQ^Yp `_\Y]_aeYX]Q7 @dbcm

]l b_XUQݷ] TaQeYhVb[do bgV^d;<5 b_bc_pjdo YX aQX^lf TaQeYhV6
b[Yf _RkV[c_S ‑ c_hV[5 _[adW^_bcVZ5 ]^_T_dT_\m^Y[_S Y5 S_X]_W^_5
[Q[Yf6c_ UadTYf n\V]V^c_S5 `aVUbcQS\pV]lf _RkV[cQ]Y [\Qbb_S5 d^Q6
b\VU_SQ^^lf _c PB1@8X2:53D7 @aY nc_] ^Q ]_]V^c ^Q`YbQ^Yp `a_TaQ]6
]l ]l ^V X^QV]5 b[_\m[_ Y [Q[Yf Y]V^^_ _RkV[c_S RdUVc S bgV^VD cQ[
RlSQVc5 Vb\Y _`YbQ^YV bgV^l ^dW^_ `_\dhYcm YX S^Vi^VT_ Ybc_h^Y[Q
1^Q`aY]Va5 `a_hYcQcm YX eQZ\Q25 \YR_ Vb\Y bgV^Q TV^VaYadVcbp S_ SaV6
]p Yb`_\^V^Yp `a_TaQ]]l 1^Q`aY]Va5 b\dhQZ^l] _RaQX_]5 hc_ hQbc_
Yb`_\mXdVcbp S_ SbVS_X]_W^lf b[aY^bVZSVaQf27

5_`dbcY]5 S ^V[YZ ]_]V^c Sl`_\^V^Yp `a_TaQ]]l Sbݷ WV bcQ^_SYc6
bp YXSVbc^_5 b[_\m[_ _RkV[c_S RdUVc b_UVaWQcm bgV^Q7 Nc_ `_XS_\Yc Yb6
`_\mX_SQcm U\p faQ^V^Yp SbVZ bgV^l UY^Q]YhVb[Y b_XUQSQV]lZ ]QbbYS
d[QXQcV\VZ ^Q _RkV[cl `_c_][_S PB1@8X2:53D7 @dbcm5 ^Q`aY]Va5 [_\Y6
hVbcS_ _RkV[c_S bgV^l RdUVc faQ^Ycmbp S `VaV]V^^_Z C35>5h<5>7D85 Q
d[QXQcV\m ^Q bQ] ]QbbYS ]l ^QX_Sݷ] `a_bc_ C35>5C

9>D C35>5h<5>7D8D
PB1@8X2:53D 33C35>5D

;_TUQ `VaV]V^^Qp C35>5h<5>7D8 cV] Y\Y Y^l] b`_b_R_] `_\dhYc X^Q6
hV^YV 1^Q`aY]Va5 _^_ RdUVc `a_hYcQ^_ YX eQZ\Q25 ]_W^_ RdUVc XQSVbcY
]QbbYSC

;<>Q`_]^Y]5 hc_ `_U bgV^_Z S [_]`mocVa^_Z TaQeY[V _Rlh^_ `_^Y]QVcbp SVbm
^QR_a TaQeYhVb[Yf _RkV[c_S5 SYUY]lf _U^_SaV]V^^_7
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C35>5 F >5G PB1@8X2:53D3dC35>5h<5>7D8fD

CV`Vam R\QT_UQap `_\Y]_aeYX]d _[QXlSQocbp [_aaV[c^l5 ^Q`aY]Va5
b\VUdojYV `aYbSQYSQ^Yp 1`aY db\_SYY5 [_^Vh^_5 hc_ 9 ^V `aVSliQVc
C35>5h<5>7D82C

C35>5d9f F >5G Y9H5<1:7;>5 :>7@>5 9H6699992D
88 777
C35>5d9f F >5G L9B3<51;97B5 @7;>5 9H99>>995 <7>2D
88 777
C35>5d9f F >5G \AE1B51>>795 <97>5 9H99A9A95 :9792D
88 777

Y c_]d `_U_R^lV7 D ^Qb `_\dhY\bp ]QbbYS d[QXQcV\VZ cY`Q
PB1@8X2:53D35 [QWUlZ YX [_c_alf ^Q bQ]_] UV\V d[QXlSQVc ^Q ^V[_6
c_alZ _RkV[c [\QbbQ6`_c_][Q7 >Q] ]_WVc S_SbV ^Y[_TUQ R_\miV ^V
`_caVR_SQcmbp X^Qcm5 ^Q _RkV[cl [Q[_T_ cY`Q d[QXlSQoc [_^[aVc^lV
d[QXQcV\Y S ^QiV] ]QbbYSV7 3^V XQSYbY]_bcY _c [_^[aVc^lf cY`_S
]l S`_\^V ]_WV] `VaV]VjQcm _RkV[cl `_ n[aQ^d5 TQbYcm Yf Y b^_6
SQ _caYb_SlSQcm5 SVUm ]Vc_Ul \8?G5 Q945 Y V?F5 U_bcd`^l U\p [\Qb6
bQ PB1@8X2:53D5 Q X^QhYc5 ]_Tdc Rlcm SlXSQ^l `_ d[QXQcV\o cY`Q
PB1@8X2:53D3 RVX dc_h^V^Yp cY`Q _RkV[cQ7 C_h^_ cQ[Y] WV _RaQX_]
R\QT_UQap ^Q\YhYo SYacdQ\m^_T_ UVbcad[c_aQ ]_W^_ d^Yhc_WYcm SbV
_RkV[cl bgV^l5 Q `_c_] Y bQ]d bgV^dC

6?B19>D 9F9D 9EC35>5h<5>7D8D 9442
45<5D5 C35>5d9fD

45<5D5 df C35>5D

@_U_R^lV bYcdQgYY hQbc_ S_X^Y[Qoc S R_\VV6]V^VV b\_W^lf `a_TaQ]6
]Qf7 @_b[_\m[d [_^[aVc^lV ]Vc_Ul5 [_c_alV ^dW^_ SlXlSQcm5 bcQ^_6
Spcbp YXSVbc^l c_\m[_ S_ SaV]p Yb`_\^V^Yp `a_TaQ]]l5 cQ[_Z SYU `_6
\Y]_aeYX]Q ^QXlSQVcbp UY^Q]YhVb[Y] `_\Y]_aeYX]_] D _^ bcQ6
^_SYcbp S_X]_WV^ R\QT_UQap ]VfQ^YX]d SYacdQ\m^lf ed^[gYZ Y pS\p6
Vcbp S [_^Vh^_] Yc_TV Yf `aVU^QX^QhV^YV]7

:97?7::7 @aYSQc^lV Y XQjYjݷ^^lV UVbcad[c_al
DRYaQp UVbcad[c_a YX `dR\Yh^_T_ U_bcd`Q5 ]l ]_WV] `_\dhYcm

bS_V_RaQX^lV neeV[cl5 Y^_TUQ U_S_\m^_ `_\VX^lV ^Q `aQ[cY[V7 6b\Y
UVbcad[c_a _`YbQcm S bV[gYY @B9F1D5C5 nc_ RdUVc _X^QhQcm5 hc_ d^Yhc_6
WV^YV _RkV[cQ ^QiVT_ [\QbbQ S_X]_W^_ c_\m[_ S VT_ ]Vc_UQf Y UadWV6
bcSV^^lf ed^[gYpfD UVbcad[c_a S bV[gYY @B?D53D54C U_RQSYc [ nc_]d
Vjݷ `_c_][_S ^QiVT_ [\QbbQ7

?RkV[c [\QbbQ5 Y]VojVT_ `aYSQc^lZ UVbcad[c_a5 XQ `aVUV\Q]Y VT_
]Vc_U_S Y ݷUadXVZݷ ^V\mXp RdUVc b_XUQcm S SYUV `a_bc_Z 1\_[Q\m^_Z
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Y\Y T\_RQ\m^_Z2 `VaV]V^^_Z5 SVUm `aY nc_] [_]`Y\pc_a U_\WV^ RdUVc
SbcQSYcm S [_U SlX_S UVbcad[c_aQ 1U\p \_[Q\m^lf `VaV]V^^lf ‑ `aY
XQSVaiV^YY ed^[gYY5 U\p T\_RQ\m^lf ‑ `aY XQSVaiV^YY Sl`_\^V^Yp
`a_TaQ]]l25 ^_ ]l V]d nc_ UV\Qcm XQ`aVcY\Y7 Nc_c neeV[c Y^_TUQ
Yb`_\mXdoc5 hc_Rl b_XUQcm cY` _RkV[cQ5 SbVTUQ aQX]VjQV]_T_ S UY^Q6
]YhVb[_Z `Q]pcYD _Rlh^_ cQ[YV _RkV[cl `aY cVf Y\Y Y^lf _Rbc_pcV\m6
bcSQf dUQ\poc bVRp bQ]Y ‑ ^Q`aY]Va5 ]_W^_ `aVUdb]_caVcm U\p nc_T_
S [\QbbV b`VgYQ\m^lZ ]Vc_U5 hc_6c_ Sa_UV

3<1CC J K
NJ12 KM 88 >? 45CDBE3D9?>5 453DBE3D?B 9C @B9F1D5

@E2<93C
88 777
F?94 M9C1@@51B12 K 45<5D5 D89CD M

MD

?c]VcY]5 hc_ `aYSQc^lZ UVbcad[c_a `_\^_bcmo Yb[\ohQVc S_X6
]_W^_bcm ^Qb\VU_SQ^Yp _c cQ[_T_ [\QbbQ5 Vb\Y c_\m[_ XQaQ^VV ^V
_`YbQcm SbVf ^Qb\VU^Y[_S S [QhVbcSV UadXVZ7 >Q`a_cYS5 XQjYjݷ^^lZ
1@B?D53D542 UVbcad[c_a pS^l] _RaQX_] d[QXlSQVc ^Q c_5 hc_ ^Qi [\Qbb
XQUd]Q^ [Q[ XQT_c_S[Q U\p b_XUQ^Yp ^Qb\VU^Y[_S Y hc_ Yb`_\mX_SQ^YV
VT_ bQ]_T_ `_ bVRV ^V `aVU`_\QTQVcbpD [Q[ `_[QXlSQVc `aQ[cY[Q5 nc_
UVZbcSdVc ^QUݷW^VV5 hV] b__cSVcbcSdojQp eaQXQ S U_[d]V^cQgYY7

6b\Y SbV ^Qb\VU^Y[Y ^QiVT_ [\QbbQ c_WV RdUdc SS_UYcm bS_Y UV6
bcad[c_al S XQjYjݷ^^_Z hQbcY5 ]l `_\dhY] gV\do `_\Y]_ae^do
YVaQafYo [\Qbb_S5 _RkV[cl [_c_alf ]_Tdc bdjVbcS_SQcm Yb[\ohYcV\m6
^_ S UY^Q]YhVb[_Z `Q]pcY7

@aYSVbcY `aY]Va5 [_TUQ hc_6c_ `_U_R^_V ]_WVc `_caVR_SQcmbp5 ^V
cQ[ `a_bc_ ‑ U\p nc_T_ ^dW^_ `_Ua_R^_ _`YbQcm U_S_\m^_ b\_W^do
`aVU]Vc^do _R\Qbcm7 5V\Qcm nc_T_ ]l ^V RdUV]5 _TaQ^YhYSiYbm XQ]V6
hQ^YV]5 hc_ QSc_ad [^YTY cQ[YV bYcdQgYY SbcaVhQ\Ybm5 Y ^V_U^_[aQc6
^_D `_\VX^_ Y]Vcm S SYUd bQ] eQ[c bdjVbcS_SQ^Yp `_U_R^lf S_X]_W6
^_bcVZ5 hc_Rl bd]Vcm S_b`_\mX_SQcmbp Y]Y5 [_TUQ SQiQ `aQ[cYhVb[Qp
UVpcV\m^_bcm `_URa_bYc SQ] `_Uf_Upjdo XQUQhd7

:97?7:;7 @VaVTadX[Q ed^[gYZ Y b_[alcYV Y]ݷ^
5_`dbcY]5 ]l _`YbQ\Y [\Qbb J5 _c ^VT_ d^Qb\VU_SQ\Y [\Qbb K Y `aY

nc_] S _R_Yf [\QbbQf Vbcm `_\p Y\Y ]Vc_Ul5 ^QXSQ^^lV _U^Y] Y cV] WV
YUV^cYeY[Qc_a_] 1^Q`aY]Va5 H27 3__RjV6c_ cQ[ `YbQcm S R_\miY^bcSV
b\dhQVS ^V ^QU_ 1[a_]V b\dhQp `VaV_`aVUV\V^Yp SYacdQ\m^_Z ed^[6
gYY25 ^_ Vb\Y Sl Sb6ݷcQ[Y nc_ ^Q`YbQ\Y5 `_\VX^_ RdUVc `_]^Ycm _U^_
SQW^_V `aQSY\_ pXl[Q BY44C SSVUV^YV `_\p Y\Y ]Vc_UQ b Y]V6
^V] H S `_a_WUݷ^^_] [\QbbV b[alSQVc \oRlV `_\p Y\Y ]Vc_6
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Ul RQX_Slf [\Qbb_S5 Y]VojYV cQ[_V WV Y]p;=7 6b\Y aVhm YUݷc
S _R_Yf b\dhQpf _R Y]V^Y `_\p Y\Y _ ed^[gYpf6]Vc_UQf b _UY^Q[_6
Sl] `a_eY\V] 1c7 V7 _UY^Q[_Sl] [_\YhVbcS_] Y cY`Q]Y `QaQ]Vca_S25
`aQSY\_ b_[alcYp _[QXlSQVcbp U_bcQc_h^_ _hVSYU^l]7 ?hVSYU^_ _^_
Y U\p b\dhQp5 [_TUQ S RQX_S_] [\QbbV Y]VVcbp ed^[gYp b Y]V^V] H5 Q S
`_a_WUݷ^^_] SS_UYcbp `_\V H5 Y\Y ^Q_R_a_c ‑ SVUm U\p Y]ݷ^ `_\VZ S
BY44 `VaVTadX[Q ^V `aVUdb]_caV^Q7 >Q`aY]VaC

3<1CC J K 88 777
@E2<93C

F?94 619>D 15 9>D 22D
MD
3<1CC K C @E2<93 J K

4?E2<5 6D 88 ]Vc_U 619>D5 9>D2 cV`Vam b[alc
MD

6b\Y cV`Vam b_XUQcm _RkV[c [\QbbQ K5 SlXSQcm ]Vc_U 6 ]l b f_Ud ^V
b]_WV]C

K 2D
2761;5 <2D 88 ?I92;1111 =Vc_U 6 b[alc

?U^Q[_ ݷb[alcݷ ^V X^QhYc ݷ^VU_bcd`V^ݷ ‑ S [\QbbV K `_6`aVW^V]d
`aYbdcbcSdVc ]Vc_U 65 d^Qb\VU_SQ^^lZ _c [\QbbQ J5 `a_bc_ VT_ SlX_S
^dW^_ Sl`_\^pcm b pS^l] d[QXQ^YV] _R\QbcY SYUY]_bcYC

27JCC61;5 <2D 88 Sbݷ S `_apU[V

@_^QhQ\d cQ[Qp [_^bcad[gYp b_XUQݷc Wdc[_SQc_V S`VhQc\V^YV5 ^_ nc_
Rlbca_ `a_ZUݷcD S gV\_] XUVbm Sbݷ S`_\^V \_TYh^_5 SVUm5 [Q[ ]l _c]V6
hQ\Y S 5>:7=97:ݷ JCC6 ‑ nc_ ^V hc_ Y^_V5 [Q[ Y]p ed^[gYY7

>QYR_\VV ^V_hVSYU^l] `a_pS\V^YV] _`YbQ^^_T_ `aQSY\Q bcQ^_SYc6
bp c_5 hc_ `_pSYSiQpbp S `_a_WUݷ^^_] [\QbbV ed^[gYp6]Vc_U b cV]
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_c UadT_T_C

3<1CC J K 83 777 38 MD
3<1CC K C @E2<93 J K 83 777 38 MD

‑ c_ _RaQR_chY[ SYUQ

31D3813?>CD J6 5H2 K 83 777 38 M

b]_WVc \_SYcm Yb[\ohV^Yp _R_Yf cY`_S5 c7 V7 aVXd\mcQc [Q[ _`VaQc_aQ
D8B?Gݷ J17772D5ݷ cQ[ Y D8B?Gݷ K17772D7ݷ

Nc_ bS_ZbcS_ Yb`_\mXdVcbp U\p b_XUQ^Yp YVaQafYZ Yb[\ohYcV\m^lf
bYcdQgYZ7 >Q`aY]Va5 ]l ]_WV] `_UV\Ycm SbV _iYR[Y5 S_X^Y[QojYV S
[Q[_Z6\YR_ `a_TaQ]]V Y\Y RYR\Y_cV[V5 ^Q b\VUdojYV [QcVT_aYYC

∙ _iYR[Y5 S_X^Y[QojYV `_ SY^V `_\mX_SQcV\pC

‑ bY^cQ[bYhVb[YV _iYR[Y `aY SS_UV 1^Q`aY]Va5 Rd[Sl cQ]5 TUV
_WYUQVcbp hYb\_2D

‑ ^V`aQSY\m^_ d[QXQ^_ Y]p eQZ\QD
‑ ^V`aQSY\m^_ SSVUݷ^ `Qa_\mD



ݷ :97?7 >Qb\VU_SQ^YV Y `_\Y]_aeYX] ;::

‑ ^VU_`dbcY]Qp [_]RY^QgYp caVR_SQ^YZ 1^Q`aY]Va5 _U^_SaV6
]V^^_V caVR_SQ^YV d`_apU_hYSQ^Yp `_ S_XaQbcQ^Yo Y `_
dRlSQ^Yo2D

∙ _iYR[Y5 _Rdb\_S\V^^lV baVU_Z Sl`_\^V^YpC

‑ _cbdcbcSYV eQZ\_S5 ^dW^lf U\p aQR_clD
‑ `VaV`_\^V^YV UYb[QD
‑ `a_hYV _iYR[Y _`VaQgYZ SS_UQ6SlS_UQD
‑ ^VfSQc[Q _`VaQcYS^_Z `Q]pcYD
‑ _iYR[Y `aY aQR_cV b bVcmoD
‑ Y c7 `7

∙ _iYR[Y S bQ]_Z `a_TaQ]]V5 caVRdojYV Vݷ Yb`aQS\V^Yp 1^Q`aY6
]Va5 `VaV]V^^Qp `aY^Y]QVc X^QhV^YV5 [_c_a_V Sa_UV Rl `aY^Y6
]Qcm ^V U_\W^Q27

?`YiV] cV`Vam [\Qbb NBB?B5 b__cSVcbcSdojYZ `_^pcYo oRQp\ݷ _iYR6
[Q7ݷ 3 `_\^_] b__cSVcbcSYY b `aY^gY`Q]Y _RkV[c^_6_aYV^cYa_SQ^6
^_T_ `a_TaQ]]Ya_SQ^Yp `VaVZUݷ] _c _RjVT_ [ hQbc^_]d5 d^Qb\VU_6
SQS _c [\QbbQ NBB?B `_U[\Qbbl ^C5BNBB?B5 NHD5B>1<NBB?B Y KE7 U\p
_R_X^QhV^Yp b__cSVcbcSV^^_ `_\mX_SQcV\mb[Yf _iYR_[5 S^Vi^Yf _iY6
R_[ Y _iYR_[ S `a_TaQ]]V7 ?c [\QbbQ ^C5BNBB?B d^Qb\VUdV] [\Qbbl
R>3?BB53DR>@ED5 `B?>7O9<5W1=55 R>3?BB53DY1CCG?B4 Y c7 U7 @_b\V nc_T_
_RaQR_chY[ SYUQ

31D3813?>CD R>3?BB53DY1CCG?B46 5H2 K 83 777 38 M

RdUVc _RaQRQclSQcm c_\m[_ Yb[\ohV^Yp5 bSpXQ^^lV b ^V`aQSY\m^l]
`Qa_\V]5 c_TUQ [Q[ _RaQR_chY[ SYUQ

31D3813?>CD ^C5BNBB?B6 5H2 K 83 777 38 M

RdUVc aVQTYa_SQcm ^Q \oRlV _iYR[Y `_\mX_SQcV\p5 hc_ WV [QbQVcbp
_RaQR_chY[Q

31D3813?>CD NBB?B6 5H2 K 83 777 38 M

c_ _^ b]_WVc `_Z]Qcm S__RjV \oR_V Yb[\ohYcV\m^_V b_RlcYV YX ^QiVZ
YVaQafYY7 @_UhVa[^ݷ]5 hc_ cQ[_V `aV_RaQX_SQ^YV aQR_cQVc c_\m[_
U\p QUaVb_S5 Q ^V U\p _RkV[c_S [Q[ cQ[_SlfD Y]V^^_ `_nc_]d ]l S
XQT_\_S[Qf 31D38 Yb`_\mX_SQ\Y bbl\[Y7
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:97@7 IQR\_^l
3 `a_TaQ]]Ya_SQ^YY hQbc_ S_X^Y[Qoc bYcdQgYY5 S [_c_alf `a_6

bcVZiY] Y _hVSYU^l] aViV^YV] _[QXlSQVcbp ^Q`YbQ^YV ^Vb[_\m[Yf `_6
hcY _UY^Q[_Slf 1Q Y^_TUQ Y b_SbV] _UY^Q[_Slf2 eaQT]V^c_S [_UQ7 9X6
SVbc^_5 hc_ S cQ[Yf b\dhQpf `_ZcY ݷ[hVSYU^l_ݷ `dcݷ] ‑ YUVp [aQZ^V
^VdUQh^Qp5 SVUm cV[bcl `a_TaQ]] `aYf_UYcbp YX]V^pcm5 Yb`aQS\pcm
_iYR[Y5 U_RQS\pcm ^_SlV S_X]_W^_bcY5 Y Vb\Y ^V[YZ eaQT]V^c [_UQ
RdUVc bdjVbcS_SQcm R_\VV hV] S _U^_] n[XV]`\paV5 S^_bYcm YX]V^V^Yp
`aYUݷcbp bY^fa_^^_ S [QWUlZ YX n[XV]`\pa_S7 @aQ[cY[Q `_[QXlSQVc5
hc_ aQ^_ Y\Y `_XU^_ ]l `a_ [Q[_Z6^YRdUm YX n[XV]`\pa_S XQRdUV]5
Yb`aQSYS SbV5 [a_]V ^VT_D S`a_hV]5 UQWV Vb\Y Rl ^V nc_5 ]VfQ^YhV6
b[Y UdR\Ya_SQcm _U^Y Y cV WV `aQS[Y S ^Vb[_\m[Yf ]VbcQf `a_TaQ]]l
_[QXlSQVcbp UV\_] dc_]YcV\m^l] Y ^V`aYpc^l]7

6b\Y eaQT]V^cl5 [_c_alV f_hVcbp ^Q`YbQcm U\p Rlbca_T_ aViV^Yp
S_X^Y[iVZ XQUQhY5 aQX\YhQocbp c_\m[_ ^V[_c_al]Y X^QhV^Yp]Y 1Y\Y
^V aQX\YhQocbp S_SbV25 R_a_cmbp b UdR\Ya_SQ^YV] [_UQ \VT[_C U_bcQ6
c_h^_ _e_a]Ycm cQ[_Z eaQT]V^c S SYUV ed^[gYY5 Y S]Vbc_ ^Vb[_\m[Yf
`_hcY _UY^Q[_Slf [db[_S [_UQ S ^QiVZ `a_TaQ]]V `_pSpcbp SlX_Sl
nc_Z ed^[gYYD aQX\YhQcmbp _^Y RdUdc X^QhV^Yp]Y `QaQ]Vca_S5 `aYhݷ]
XQ]VcYcm _c\YhYp `aY hcV^YY cQ[_T_ [_UQ RdUVc5 aQXd]VVcbp5 T_aQXU_
`a_jV5 hV] Vb\Y Rl `aYf_UY\_bm [QWUlZ aQX bSVapcm R_\miYV eaQT6
]V^cl7 1^Q\_TYh^l] _RaQX_] _Rbc_pc UV\Q `aY aQX\YhYY `_ Y]V^Q]
`VaV]V^^lfC ]l ]_WV] S cQ[_] b\dhQV ^Q`YbQcm ed^[gYo5 S [_c_ado
RdUVc `VaVUQSQcmbp QUaVb b__cSVcbcSdojVZ `VaV]V^^_Z7

>_ hc_ UV\Qcm5 Vb\Y ^Q] `_caVR_SQ\Ybm `_hcY _UY^Q[_SlV eaQT]V^6
cl5 aQX\YhYp ]VWUd [_c_al]Y ^V bS_Upcbp [ X^QhV^Yp] SlaQWV^YZH
BQ]lZ `a_bc_Z Y hQbc_ SbcaVhQojYZbp `aY]Va cQ[_T_ a_UQ ‑ aQX\Y6
hYV cY`_S `VaV]V^^lf Y SlaQWV^YZD [Q[ `_bcd`Ycm5 Vb\Y ^Q] `_caV6
R_SQ\_bm Sl`_\^Ycm _U^Y Y cV WV UVZbcSYp5 ^_ S _U^_] b\dhQV ‑ ^QU
`VaV]V^^l]Y cY`Q 9>D5 Q S UadT_] ‑ ^QU `VaV]V^^l]Y cY`Q 4?E2<5H
3 pXl[V BY S cQ[Yf b\dhQpf `aYf_UYcbp `aYRVTQcm [ _`aVUV\V^Yo ]Q[6
a_b_S5 `aYhݷ] hQbc_ ‑ ]^_T_bca_h^lf7 ;QWUlZ `a_TaQ]]Ybc5 ^Q`Y6
bQSiYZ f_cp Rl _UY^ ]^_T_bca_h^lZ ]Q[a_b ^Q BY5 X^QVc5 [Q[_V nc_
dc_]YcV\m^_V Y ^VR\QT_UQa^_V XQ^pcYV7 6b\Y S _`aVUV\V^YV ]Q[a_bQ
S[aQ\Qbm _iYR[Q5 ^QZcY Vݷ RdUVc ^V`a_bc_5 `aYhݷ] UQWV ^V baQXd bcQ6
^_SYcbp `_^pc^_5 hc_ _iYR[Q [a_Vcbp TUV6c_ S ]Q[a_bV5 `_b[_\m[d [_]6
`Y\pc_a S b__RjV^YY _R _iYR[V d[QXlSQVc ^V ^Q cV\_ ]Q[a_bQ5 Q ^Q
c_ ]Vbc_5 TUV ]Q[a_b SlXSQ^7 3__RjV ]Q[a_`a_gVbb_a pXl[Q BY5 YX b_6
_RaQWV^YZ b_S]VbcY]_bcY S[\ohݷ^^lZ Y S BY445 `aVUbcQS\pVc b_R_Z
baVUbcS_ _`Qb^_V S `aY]V^V^YY Y [aQZ^V ^VdU_R^_V5 hc_ ]^_T_[aQc^_
_c]VhQoc ]^_TYV QSc_al5 S[\ohQp BcaQdbcad`Q7 ?U^Q[_ SaVU _c UdR6
\Ya_SQ^Yp [_UQ _[QXlSQVcbp Vjݷ R_\miV5 cQ[ hc_ `aY aQR_cV ^Q BY S
apUV b\dhQVS Y^_T_ Slf_UQ ^V _bcQݷcbp7
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3 pXl[V BY44 YX R_\miY^bcSQ cQ[Yf `_\_WV^YZ ]_W^_ SlZcY5 Yb6
`_\mXdp iQR\_^l 5 [_c_alV UV\pcbp ^Q iQR\_^l ed^[gYZ Y iQR\_^l
[\Qbb_S7 ?RjQp YUVp cVf Y UadTYf b_bc_Yc S c_]5 hc_ ]l `YiV] [Q[ Rl
XQT_c_S[d U\p ed^[gYY Y\Y [\QbbQ5 [_c_aQp `aY [_^[aVcYXQgYY ^V[_6
c_alf `QaQ]Vca_S ]_WVc `aVSaQcYcmbp S ^Qbc_pjdo ed^[gYo Y\Y5 b_6
_cSVcbcSV^^_5 [\Qbb7 3 [QhVbcSV `QaQ]Vca_S iQR\_^Q hQjV SbVT_ Sl6
bcd`Qoc Y]V^Q cY`_S SlaQWV^YZ5 ^_ nc_ ]_Tdc Rlcm Y X^QhV^Yp gV\_T_
cY`Q5 Q S ^V[_c_alf b`VgYeYhVb[Yf b\dhQpf Y QUaVb^lV SlaQWV^Yp7
AQXd]VVcbp5 _UY^ iQR\_^ ]_W^_ Yb`_\mX_SQcm U\p b_XUQ^Yp ^Vb[_\m6
[Yf aQX^lf ed^[gYZ Y\Y [\Qbb_S5 _c\YhQojYfbp UadT _c UadTQ c_\m[_
X^QhV^Yp]Y ^V[_c_alf `QaQ]Vca_S7 3QW^_ `_^Y]Qcm5 hc_ iQR\_^ ‑
nc_ Vjݷ ^V [_U5 nc_ \Yim XQT_c_S[Q U\p [_UQ7 3`_\^V U_`dbcY6
]_ S_b`aYpcYV iQR\_^_S [Q[ ncQ[Yf d]^lfݷ ]Q[a_b_Sݷ ‑ [Q[ ]Y^Y6
]d] S c_] b]lb\V5 hc_ nc_ eaQT]V^cl cV[bcQ `a_TaQ]]l5 YX [_c_alf
^V[Y] `aV_RaQX_SQ^YV] 1b `_UbcQ^_S[_Z `QaQ]Vca_S2 `_\dhQocbp Uad6
TYV eaQT]V^cl cV[bcQ `a_TaQ]]l5 [_c_alV dWV [_]`Y\Yadocbp [Q[
_Rlh^_7 >QU_ b[QXQcm5 hc_ BcaQdbcad` cjQcV\m^_ _caYgQVc bSpXm iQR6
\_^_S b ]Q[a_bQ]Y ‑ ^_5 SYUY]_5 _^ `_U ]Q[a_bQ]Y `_^Y]QVc c_\m[_
c_ bcaQ^^_V ^VU_UV\Q^^_V ^Vhc_5 [_c_a_V ]l Y]VV] S hYbc_] BY5 c_TUQ
[Q[ S UVZbcSYcV\m^_bcY ]Q[a_`a_gVbbYa_SQ^YV [Q[ pS\V^YV ^Q]^_T_
b\_W^VV7

=_W^_ bhYcQcm5 hc_ iQR\_^l `aVUbcQS\poc b_R_Z Vjݷ _UY^
SYU `_\Y]_aeYX]Q ‑ cQ[ ^QXlSQV]lZ `QaQ]VcaYhVb[YZ `_\Y6
]_aeYX] 7 @_b[_\m[d nc_c SYU `_\Y]_aeYX]Q aVQ\YXdVcbp ^Q bcQUYY
[_]`Y\pgYY5 VT_ b\VUdVc aQbb]QcaYSQcm [Q[ hQbc^lZ b\dhQZ bcQcYhV6
b[_T_ `_\Y]_aeYX]Q5 Y5 [Q[ Y UadTYV b\dhQY bcQcYhVb[_T_ `_\Y]_a6
eYX]Q5 [ ??@ _^ ^Y[Q[_T_ _c^_iV^Yp ^V Y]VVc5 hc_5 [_^Vh^_ WV5 ^V
UV\QVc VT_ ]V^VV SQW^l]7

;a_]V c_T_5 iQR\_^l ]_W^_ 1Y ^dW^_2 bhYcQcm `a_pS\V^YV] ]V6
cQ`a_TaQ]]Ya_SQ^Yp 1b]7 B7=7<25ݷ SVUm bQ] iQR\_^ ‑ Vjݷ ^V _[_^6
hQcV\m^lZ [_U5 _^ \Yim _`YbQ^YV c_T_5 [Q[ nc_c _[_^hQcV\m^lZ [_U
U_\WV^ SlT\pUVcm7 ;Q[ ]l dSYUY] hdcm `_XWV5 S_X]_W^_bcY iQR\_6
^_S ^Q]^_T_ iYaV5 ^VWV\Y caYSYQ\m^lV `_UbcQ^_S[Y _U^_T_ S]Vbc_
UadT_T_5 Y S ^V[_c_alf b\dhQpf _[_^hQcV\m^lZ [_U RdUVc SlT\pUVcm
b_SbV] ^V cQ[5 [Q[ SlT\pUV\ iQR\_^7 >_ ‑ _R_ Sbݷ] `_ `_apU[d7

:97@7:7 IQR\_^l ed^[gYZ
AQbb]_caY] U\p `aY]VaQ ed^[gYo5 b_acYadojdo ]QbbYS gV\lf

hYbV\ ]Vc_U_] C@;ݷdXlam[Q`ݷ

F?94 C?BDh9>D19>D 31BB1I5 9>D <5>2
;@;_^Vh^_5 nc_c ]Vc_U ^VneeV[cYSV^ U\p ]QbbYS_S XQ]Vc^_T_ aQX]VaQ5 ^_ U\p

`aY]VaQ _^ S`_\^V `_U_ZUݷc5 Y [ c_]d WV ^Q ]QbbYSQf YX UVbpc[Q n\V]V^c_S ^YhVT_
neeV[cYS^VV `a_bc_T_ ݷdXlam[Q`ݷ `_[Q hc_ ^V `aYUd]Q^_7
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K
6?B19>D CD1BDF9D D CD1BD442 K

2??< 4?>5 F DBE5D
6?B19>D 9F<5>6;D 9GFCD1BDD 9662

9611BB1Id94:f E 1BB1Id9f2 K
9>D D=@ F 1BB1Id9fD
1BB1Id9f F 1BB1Id94:fD
1BB1Id94:f F D=@D
4?>5 F 61<C5D

M
9614?>52

2B51;D
M

M

@dbcm cV`Vam ^Q] `_caVR_SQ\Qbm cQ[Qp WV ed^[gYp U\p b_acYa_S[Y
]QbbYSQ YX hYbV\ cY`Q 4?E2<57 9b`_\mX_SQcm Y]Vojdobp ed^[gYo ]l5
`_^pc^_V UV\_5 ^V b]_WV]C hYb\Q b `\QSQojVZ c_h[_Z b_SVaiV^^_ Y^Q6
hV baQS^YSQocbp Y Y]Voc UadT_Z aQX]Va7 6b\Y WV ]l Sb6ݷcQ[Y ^Q`YiV]
ed^[gYo C?BDh4?E2<55 _^Q RdUVc _c\YhQcmbp _c C?BDh9>D SbVT_ S USdf
]VbcQfC S cY`V `QaQ]VcaQ 1BB1I Y S cY`V SaV]V^^_Z `VaV]V^^_Z D=@5
R_\miV ^YTUV7 @_b[_\m[d UdR\Ya_SQcm [_U cQ[Y] _RaQX_] b_SVaiV^^_
^VU_`dbcY]_5 `aYf_UYcbp [Q[6c_ Sl[adhYSQcmbp7 3 pXl[V BY U\p nc_6
T_ `aYi\_bm Rl b_XUQcm b `_]_jmo UYaV[cYSl 34569>5 ]^_T_bca_h6
^lZ ]Q[a_b b _U^Y] `QaQ]Vca_]5 XQUQojY] [Q[ aQX cY` n\V]V^c_S
b_acYadV]_T_ ]QbbYSQ Y5 b__cSVcbcSV^^_5 cY` `VaV]V^^_Z D=@7

3 BY44 `a_R\V]l5 `_U_R^lV SliV_`YbQ^^_Z5 ]_W^_ aViYcm b `_6
]_jmo iQR\_^_S 7 ;Q[ dWV T_S_aY\_bm5 iQR\_^ ‑ nc_ bS_VT_ a_UQ
XQT_c_S[Q U\p ed^[gYYD bQ] `_ bVRV iQR\_^ ed^[gYVZ ^V pS\pVcbp5 ^_
]_WVc Rlcm S ^Vݷ `aVSaQj5^ݷ Vb\Y d[QXQcm X^QhV^Yp `QaQ]Vca_S7 3 UQ^6
^_] b\dhV `QaQ]Vca_] iQR\_^Q RdUVc cY` n\V]V^c_S ]QbbYSQ7 ?`YiV]
nc_c iQR\_^C

D5=@<1D5 E3<1CC ]G
F?94 C?BD1] 31BB1I5 9>D <5>2
K

6?B19>D CD1BDF9D D CD1BD442 K
2??< 4?>5 F DBE5D
6?B19>D 9F<5>6;D 9GFCD1BDD 9662

9611BB1Id94:f E 1BB1Id9f2 K
] D=@ F 1BB1Id9fD
1BB1Id9f F 1BB1Id94:fD
1BB1Id94:f F D=@D
4?>5 F 61<C5D

M
9614?>52

2B51;D
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M
M

;\ohVS_V b\_S_ D5=@<1D5 b__RjQVc [_]`Y\pc_ad5 hc_ UQ\VV `_b\VUdVc
iQR\_^7 8QcV] S dT\_Slf b[_R[Qf `VaVhYb\pocbp `QaQ]Vcal iQR\_6
^Q 5 `aYhݷ] b\_S_ 3<1CC _X^QhQVc ^Q bQ]_] UV\V `a_YXS_\m^lZ cY`5 Q ^V
c_\m[_ [\Qbb7 3 ^QiV] `aY]VaV iQR\_^ Y]VVc _UY^ `QaQ]Vca 1b Y]V^V]
]25 S [QhVbcSV [_c_a_T_ _WYUQVcbp d[QXQ^YV ^V[_VT_ cY`Q7 5Q\VV b\VUd6
Vc cV\_ ed^[gYY5 S [_c_a_] YUV^cYeY[Qc_a ] Yb`_\mXdVcbp S [QhVbcSV
cY`Q7 Pb^_5 hc_ cQ[_V cV\_ ^VS_X]_W^_ _c[_]`Y\Ya_SQcm S _RkV[c^lZ
[_U5 `_b[_\m[d ^VYXSVbc^_5 [Q[_Z cY` _R_X^QhQVcbp Y]V^V] ]5 [Q[ Sl6
`_\^pcm Y^UV[bYa_SQ^YV S ]QbbYSV YX cQ[Yf n\V]V^c_S 1SVUm aQX]Va
n\V]V^cQ c_WV ^VYXSVbcV^25 [Q[ Sl`_\^pcm `aYbSQYSQ^YV Y baQS^V^YV7
>_ [_]`Y\Ya_SQcm ^Q`YbQ^^_V ]l Y ^V b_RYaQV]bp ‑ SVUm ]l WV U_6
T_S_aY\Ybm5 hc_ `YiV] ^V ed^[gYo5 Q \Yim XQT_c_S[d U\p ^V7ݷ NcQ
XQT_c_S[Q 1iQR\_^2 Y]VVc Y]p C?BD7

Hc_Rl cV`Vam XQbcQSYcm [_]`Y\pc_a `_bca_Ycm ed^[gYo ^Q _b^_SV
iQR\_^Q5 U_bcQc_h^_ d[QXQcm [_^[aVc^lZ cY`5 [_c_alZ RdUVc Yb`_\m6
X_SQcmbp S]Vbc_ ]7 Nc_ UV\QVcbp c_WV b `_]_jmo dT\_Slf b[_R_[D SlaQ6
WV^YV C?BDE9>DG _R_X^QhQVc ed^[gYo U\p b_acYa_S[Y gV\_hYb\V^^lf
]QbbYS_S5 `_\dhV^^do YX iQR\_^Q C?BD b Yb`_\mX_SQ^YV] cY`Q 9>D S
[QhVbcSV X^QhV^Yp `QaQ]VcaQ ]C

9>D 1d<9fD
88 777
C?BDE9>DG115 <92D

CQ[Y] WV c_h^_ _RaQX_] C?BDE4?E2<5G _R_X^QhQVc ed^[gYo U\p b_acY6
a_S[Y ]QbbYS_S YX hYbV\ cY`Q 4?E2<57 2_\VV c_T_5 iQR\_^ T_UYcbp U\p
b_acYa_S[Y ]QbbYS_S YX n\V]V^c_S `a_YXS_\m^_T_ cY`Q5 ^dW^_ c_\m6
[_5 hc_Rl U\p nc_T_ cY`Q Rl\ U_bcd`V^ [_^bcad[c_a [_`Ya_SQ^Yp 1`_6
b[_\m[d `VaV]V^^Qp D=@ b_XUQݷcbp b VT_ `_]_jmo25 Rl\Y _`aVUV\V^l
_`VaQgYp E5 Yb`_\mXdV]Qp S ^QiV] iQR\_^V U\p baQS^V^Yp5 Y _`VaQgYp
`aYbSQYSQ^Yp7

@_\dhV^YV ed^[gYY YX iQR\_^Q ^QXlSQVcbp Y^bcQ^gYQgYVZ
iQR\_^Q7 ;_]`Y\pc_a Y^bcQ^gYYadVc [QWUdo ed^[gYo c_\m[_ _UY^
aQX5 c7 V7 Vb\Y S ^QiV] ]_Ud\V caYWUl SbcaVcYcbp SlX_S ed^[gYY
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c_]d5 [Q[ YX]V^p\ bS_o U\Y^d ]QbbYS R>DJBB1I5 aQbb]_caV^^lZ ^Q]Y
S 97;7=97:ݷ @_b[_\m[d ^Q] ]_Tdc `_^QU_RYcmbp 𝑁 6]Va^lV ]QbbYSl n\V6
]V^c_S aQX^lf cY`_S5 aVQ\YXdV] ^Qid XQUd][d S SYUV iQR\_^Q [\QbbQ
b caV]p `QaQ]VcaQ]YC `VaSlZ `QaQ]Vca RdUVc XQUQSQcm cY` n\V]V^c_S
]QbbYSQ5 Sc_a_Z `QaQ]Vca 1Y]VojYZ cY`5 b_S`QUQojYZ b cY`_] n\V6
]V^cQ2 d[QWVc5 [Q[_V Ybf_U^_V X^QhV^YV `aYbSQYSQcm n\V]V^cQ] ]QbbY6
SQ `aY Yf b_XUQ^YY5 Y5 ^Q[_^Vg5 caVcYZ `QaQ]Vca ‑ SlaQWV^YV cY`Q
9>D ‑ RdUVc XQUQSQcm [_\YhVbcS_ YX]VaV^YZ ]QbbYSQ7 IQR\_^ RdUVc
_`YblSQcm _`VaQgYo Y^UV[bYa_SQ^Yp5 [_c_aQp S_XSaQjQVc bbl\[d ^Q
_RkV[c5 XQUQ^^lZ cQ[Y] WV iQR\_^_] b cV]Y WV eQ[cYhVb[Y]Y `QaQ6
]VcaQ]Y5 c_\m[_ b d]V^miV^^l] ^Q VUY^Ygd [_\YhVbcS_] YX]VaV^YZ7
Pb^_5 hc_ cQ[_Z SQaYQ^c ^V `_Uf_UYc U\p _U^_]Va^_T_ ]QbbYSQ 1^V ]_6
WVc WV _^5 S bQ]_] UV\V5 S_XSaQjQcm ^_\m6]Va^lZ ]QbbYS5 SVUm cQ[_T_
^V RlSQVc25 ^_ XUVbm ^Q] `_]_WVc hQbcYh^Qp b`VgYQ\YXQgYpC U\p b\d6
hQp [_\YhVbcSQ YX]VaV^YZ5 aQS^_T_ _U^_]d5 ]l _`YiV] b`VgYQ\m^lZ
b\dhQZ ^QiVT_ iQR\_^Q5 S [_c_a_] _`VaQgYp Y^UV[bYa_SQ^Yp RdUVc
S_XSaQjQcm bbl\[d ^Q `a_bc_Z n\V]V^c 1cY` [_c_a_T_ XQUQ^ `VaSl]
`QaQ]Vca_] iQR\_^Q27

B aVQ\YXQgYVZ _U^_]Va^_T_ b\dhQp Sbݷ R_\VV6]V^VV `_^pc^_5 U_bcQ6
c_h^_ SXpcm dWV X^Q[_]lZ ^Q] R>DJBB1I Y `VaVUV\Qcm VT_ S iQR\_^7
Hc_ [QbQVcbp SbVf ]^_T_]Va^lf b\dhQVS5 c_ bQ]lZ `a_bc_Z b`_b_R Yf
aVQ\YXQgYY ‑ SXpcm Sbݷ c_c WV UY^Q]YhVb[Y aQbiYapV]lZ ]QbbYS5 n\V6
]V^cQ]Y [_c_a_T_ ^Q bVZ aQX RdUdc Slbcd`Qcm d[QXQcV\Y ^Q _RkV[cl5
`aVUbcQS\pojYV ]QbbYS ^Q VUY^Ygd ]V^miVZ aQX]Va^_bcYC USd]Va^lZ
]QbbYS RdUVc aVQ\YX_SQ^ [Q[ ]QbbYS d[QXQcV\VZ ^Q _RkV[cl _U^_]Va6
^lf ]QbbYS_S5 caݷf]Va^lZ ‑ [Q[ ]QbbYS d[QXQcV\VZ ^Q USd]Va^lV
Y c7 U7 5\p n[_^_]YY `Q]pcY d[QXQcV\Y Ybf_U^_ RdUdc ^d\VSl]YD b_6
_cSVcbcSdojYV _RkV[cl (𝑁 − 1)6]Va^lf ]QbbYS_S RdUdc b_XUQSQcmbp
c_\m[_ `aY `VaS_] _RaQjV^YY [ ^Y]7

9cQ[5 S _b^_SV _R_Yf b\dhQVS ^QiVT_ ]QbbYSQ 1[Q[ _U^_]Va^_T_5 cQ[
Y USd]Va^_T_2 _[QXlSQVcbp _U^_]Va^lZ ]QbbYS5 QSc_]QcYhVb[Y aQbiY6
apojYZbp `aY ^V_Rf_UY]_bcY7 5SQWUl aVQ\YX_SlSQcm ncd bdj^_bcm
b_SVaiV^^_ ^Y [ hV]d5 cV] R_\VV hc_ S ^QiV] aQb`_apWV^YY Y]VVcbp
]VfQ^YX] iQR\_^_S7 >Qh^ݷ] b aVQ\YXQgYY UY^Q]YhVb[Y aQbiYapojV6
T_bp ]QbbYSQ b `a_YXS_\m^l] cY`_] n\V]V^c_SC
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@_Ua_R^_ [_]]V^cYa_SQcm nc_c iQR\_^ ]l ^V RdUV]5 `_b[_\m[d aVQ\Y6
XQgYp `_hcY U_b\_S^_ `_Sc_apVc aVQ\YXQgYo [\QbbQ R>DJBB1I5 _bcQ^_6
SY]bp c_\m[_ ^Q _c\YhYpf7 3_6`VaSlf5 ]l U_RQSY\Y XUVbm `_\V 9>9D5
X^QhV^YV [_c_a_T_5 XQUQSQV]_V S [_^bcad[c_aV5 `aYbSQYSQVcbp ^_Sl]
1^V bdjVbcS_SQSiY] aQ^VV2 n\V]V^cQ] ]QbbYSQ `aY VT_ aQbiYaV^YY7
3_6Sc_alf5 aQX]Va ]QbbYSQ Ybf_U^_ `aY^Y]QVcbp ^d\VS_Z5 Q ^V :?5 [Q[
S R>DJBB1I7 >d Y5 [_^Vh^_5 [\Qbb `aV_RaQX_SQ^ S iQR\_^5 hc_ c_WV bd6
jVbcSV^^_7 9]Vp nc_c [\Qbb5 ]l ]_WV] \VT[_ aVQ\YX_SQcm _RjYZ b\d6
hQZ ^QiVT_ ]^_T_]Va^_T_ ]QbbYSQ7 >QX_Sݷ] nc_c iQR\_^ VE<D9V1DB9H
Y ^Q`_]^Y]5 hc_ _^ U_\WV^ aQR_cQcm U\p \oR_T_ [_\YhVbcSQ YX]VaV6
^YZ5 R�_\miVT_ VUY^Ygl5 Q _U^_]Va^lZ b\dhQZ ]l `_c_] _`YiV] `dcݷ]
b`VgYQ\YXQgYY7
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=l S_b`_\mX_SQ\Ybm XUVbm iQR\_^_] JBB1I U\p `_bca_V^Yp ]QbbYSQ
d[QXQcV\VZ ^Q n\V]V^cl cY`Q 𝑁)ݷ − 1)6]Va^lZ ]QbbYSݷD bQ] nc_c cY`
XQUQݷcbp hVaVX bQ] WV iQR\_^ VE<D9V1DB9H5 `aYhݷ] b cV]Y WV `QaQ]Vc6
aQ]Y5 hc_ Y d Ybf_U^_T_ iQR\_^Q5 _c\YhQVcbp \Yim caVcYZ `QaQ]Vca5
XQUQojYZ [_\YhVbcS_ YX]VaV^YZ7 @_\dhQVcbp5 hc_ _`YbQ^YV iQR\_^Q
VE<D9V1DB9H S _`aVUV\ݷ^^_] b]lb\V aV[dabYS^_7

?RkV[c ]QbbYSQ d[QXQcV\VZ ]l ^QXSQ\Y 1BB7 >Q`_]^Y]5 hc_ [\Qb6
bl5 `_bca_V^^lV `_ iQR\_^d JBB1I5 `aY^Y]Qoc S [QhVbcSV `QaQ]VcaQ
[_^bcad[c_aQ ^QhQ\m^_V X^QhV^YV5 Ybf_U^_ `aYbSQYSQV]_V n\V]V^cQ]
]QbbYSQD S UQ^^_] b\dhQV nc_c `QaQ]Vca ‑ [_^bcQ^cQ 95 hc_ _X^Q6
hQVc ^d\VS_Z d[QXQcV\m7 9bf_U^_ SbV n\V]V^cl ]QbbYSQ ^d\VSlV5 Y
c_\m[_ `aY `VaS_] _RaQjV^YY [ b__cSVcbcSdojV]d n\V]V^cd b_XUQݷc6
bp _RkV[c (𝑁 − 1)6]Va^_T_ ]QbbYSQ 1b]7 _`VaQc_a 96 S cV\V _`VaQgYY
Y^UV[bYa_SQ^Yp27

>Q[_^Vg5 _`YiV] RQXYb^lZ b\dhQZ ‑ _U^_]Va^lZ ]QbbYS5 c_ Vbcm
b`VgYQ\YXYa_SQ^^lZ SQaYQ^c iQR\_^Q VE<D9V1DB9H U\p b\dhQp5 [_TUQ
caVcYZ `QaQ]Vca iQR\_^Q aQSV^ VUY^YgV7 Nc_ ]_W^_ bUV\Qcm T_aQXU_
`a_jV5 `_b[_\m[d ^_SlZ [\Qbb eQ[cYhVb[Y `aVUbcQS\pVc b_R_Z _Rݷac[d
S_[adT b__cSVcbcSdojVT_ _RkV[cQ JBB1I 1_^5 [Q[ Y aQ^miV5 ^QXlSQVc6
bp 1BB27 BQ] _RkV[c [\QbbQ JBB1I ]_W^_ bUV\Qcm `aYSQc^l] `_\V]D
_Rݷac[Q SSVUݷc _`VaQgYo Y^UV[bYa_SQ^Yp5 aVQ\YX_SQ^^do hVaVX cQ[do
WV _`VaQgYo _RkV[cQ6]QbbYSQ5 Y XQUQbc QaTd]V^c VT_ [_^bcad[c_ad5
R_\miV _c ^Vݷ ^YhVT_ ^V caVRdVcbpC
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=_W^_ `_bcd`Ycm Vjݷ \dhiV ‑ d^Qb\VU_SQcm ^Qi hQbc^lZ b\dhQZ _c
JBB1IE]G5 c_TUQ Y _`VaQgYo Y^UV[bYa_SQ^Yp _`YblSQcm ^V `aYUݷcbpC
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@_\dhV^^lZ iQR\_^ ]_W^_ `a_SVaYcm5 ^Q`aY]Va5 b `_]_jmo cQ[_Z
ed^[gYY =19>C

9>D =19>12
K

VE<D9V1DB9HE9>D5 6:5 >G ==D
==d<fd=fd>fd;fd@f F :B<D
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B5DEB> 9D
M

@a_TaQ]]Q ^Q`VhQcQVc

:B< ;>: 6: 6:

@QaQ]Vca_] iQR\_^Q ]_WVc Rlcm [_^bcQ^cQ \oR_T_ gV\_T_ cY`Q5 YX6
SVbc^Qp ^Q ]_]V^c [_]`Y\pgYYD ^_ gV\l]Y hYb\Q]Y S_X]_W^_bcY `Q6
aQ]Vca_S iQR\_^_S ^V YbhVa`lSQocbp7 3 a_\Y `QaQ]VcaQ iQR\_^Q ]_6
Tdc Slbcd`Qcm QUaVb^lV SlaQWV^Yp 1d[QXQcV\Y25 ^_ XUVbm UVZbcSdVc
gV\lZ apU _TaQ^YhV^YZ7 EQ[cYhVb[Y] X^QhV^YV] QUaVb^_T_ `QaQ]VcaQ
iQR\_^Q ]_WVc Rlcm c_\m[_ QUaVb T\_RQ\m^_Z `VaV]V^^_Z Y\Y ed^[6
gYY;B5 `aYhݷ] c_\m[_ S e_a]V 6F1B5 66 Y\Y `a_bc_ 65 TUV F1B ‑ Y]p
T\_RQ\m^_Z `VaV]V^^_Z5 6 ‑ Y]p ed^[gYY7 >VU_`dbcY]_ Yb`_\mX_SQcm
b\_W^lV QUaVb^lV SlaQWV^Yp5 ^V\mXp Yb`_\mX_SQcm QUaVbQ \_[Q\m^lf
`VaV]V^^lf 1hc_ Y `_^pc^_5 SVUm Yf ^VS_X]_W^_ _`aVUV\Ycm S_ SaV6
]p [_]`Y\pgYY5 [_TUQ `a_Ybf_UYc Y^bcQ^gYQgYp iQR\_^_S25 ^V\mXp Yb6
`_\mX_SQcm bca_[_SlV \YcVaQ\l 1bca_[Y S US_Z^lf [QSlh[QfD nc_ c_WV
]_W^_ `_^pcm5 SVUm d USdf _UY^Q[_Slf bca_[_Slf \YcVaQ\_S b_SVaiV^6
^_ ^V _RpXQ^ b_S`QUQcm QUaVb5 Q Vb\Y _^Y `_pSY\Ybm S aQX^lf VUY^YgQf
caQ^b\pgYY5 c_ Yf QUaVbQ ^QSVa^p[Q RdUdc aQX^l]Y27 3`a_hV]5 S aV6
Q\m^_Z WYX^Y _hV^m aVU[_ `aY]V^pVcbp hc_6\YR_5 [a_]V cY`_SD UQWV
gV\_hYb\V^^lV `QaQ]Vcal iQR\_^_S ‑ nc_ b[_aVV n[X_cY[Q7

;B6jݷ ]_W^_ Yb`_\mX_SQcm cQ[ ^QXlSQV]lZ d[QXQcV\m ^Q h\V^ [\QbbQ5 ^_ ]l ncd
bdj^_bcm ^V aQbb]QcaYSQV]7



ݷ :97A7 B^_SQ _ `QaQUYT]Qf ;<:

:97A7 B^_SQ _ `QaQUYT]Qf
=l aQbb]_caV\Y SbV S_X]_W^_bcY BY445 [_c_alV `\Q^Ya_SQ\Y5 Y

bVZhQb bQ]_V SaV]p `aYSVbcY S `_apU_[ `_\dhV^^lV X^Q^Yp Y `_^pcm5
[dUQ ]l `aYi\Y7

:97A7:7 B`V[ca `QaQUYT] S BY44
3 :B7<7ݷ ]l `VaVhYb\Y\Y bV]m S_X]_W^lf da_S^VZ b_S]VbcY]_bcY

]VWUd pXl[_] `a_TaQ]]Ya_SQ^Yp Y XQUQ^^_Z `QaQUYT]_Z7 @_`a_RdV]
`_^pcm5 [Q[ b aQX\Yh^l]Y `QaQUYT]Q]Y b__c^_bYcbp BY447

@_WQ\dZ5 ]_W^_ b ^V[_c_a_Z ^QcpW[_Z b[QXQcm5 hc_ BY44 ^Y[Q[Yf
`QaQUYT] ^V ^QSpXlSQVc ‑ S_ Sbp[_] b\dhQV S c_] b]lb\V5 S [_c_a_]
nc_ b\_S_ Yb`_\mX_SQ\_bm S B7<7:7ݷ 3 bQ]_] UV\V5 S BY44 ]_W^_ _R_Z6
cYbm UQWV RVX Y]`VaQcYS^_T_ `a_TaQ]]Ya_SQ^Yp5 f_cp SapU \Y RdUVc
[_]e_ac^_7 6bcm c_\m[_ _UY^ ]_]V^cC BY44 ‑ pXl[5 `aVU`_\QTQojYZ
[_]`Y\pgYo5 cQ[ hc_ Vb\Y aQbb]QcaYSQcm [_]`Y\YadV]do ]_UV\m Yb6
`_\^V^Yp `a_TaQ]]l [Q[ `QaQUYT]d 1Q ]l R\YWV [ [_^gd [^YTY cQ[_V
aQbb]_caV^YV `a_SVU25[ݷ c_ ncd `QaQUYT]d ]_W^_ bhYcQcm ^QSpXQ^^_Z5
Y^_V S BY44 ^VS_X]_W^_7

3_X]_W^_5 BY44 ^YhVT_ ^V ^QSpXlSQVc5 ^_ `_^dWUQVc _^ [ `aY6
]V^V^Yo gV\_T_ apUQ `QaQUYT]5 Y `aVWUV SbVT_ ‑ Y]`VaQcYS^_T_ `a_6
TaQ]]Ya_SQ^Yp7 2VX `aYbSQYSQ^Yp S BY44 _R_ZcYbm b e_a]Q\m^_Z
c_h[Y XaV^Yp S_X]_W^_5 ^_ S aVQ\m^_bcY nc_ `aVSaQcYc `a_gVbb `a_6
TaQ]]Ya_SQ^Yp S QU7

9^cVaVb^VV SbVT_ RdUVc SlT\pUVcm b`Yb_[ `QaQUYT]5 `aY]V^V^YV [_6
c_alf BY44 `__japVc5 c_ Vbcm RVX ^Yf ]_W^_ _Rf_UYcmbp5 ^_ Vb\Y
^QhQcm Yf `aY]V^pcm5 c_ nc_ ^V]VU\V^^_ UQbc _jdcY]lZ SlYTali7
@aVWUV SbVT_ nc_5 [_^Vh^_5 _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ6
^YV Y QRbcaQ[c^lV cY`l UQ^^lfD Y] ]l `_bSpcY] _cUV\m^lZ `QaQTaQe7
;a_]V c_T_5 [ `__japV]l] `QaQUYT]Q] XUVbm _c^_bpcbp _RaQR_c[Q Yb6
[\ohV^YZ Y _R_Rjݷ^^_V `a_TaQ]]Ya_SQ^YV 175>5B93 @B?7B1==9>725
`aVUbcQS\V^^_V ]VfQ^YX]_] iQR\_^_S7

; `_UUVaWYSQV]l]5 ^_ ^V `__japV]l] S BY44 ]_W^_ _c^VbcY aQX6
SV hc_ ]Q[a_`a_gVbbYa_SQ^YV [Q[ cQ[_S_V 1Vb\Y ^V bhYcQcm iQR\_^l
]Q[a_bQ]Y27

@VaVhYb\Ycm `QaQUYT]l5 U_`db[QV]lV pXl[_] BY445 `_WQ\dZ5
^VS_X]_W^_ ‑ `a_bc_ `_c_]d5 hc_ S `aYa_UV ^V SbcaVhQVcbp b`Yb[_S
`QaQUYT]5 [_c_alV ]_T\Y Rl SbVamݷX `aVcV^U_SQcm ^Q `_\^_cd7 ;Q[do
Rl `QaQUYT]d ]l ^Y aQbb]QcaYSQ\Y5 b[_aVV SbVT_5 `aY ^V[_c_a_] bcQ6
aQ^YY Vݷ `aY]V^V^YV S BY44 _[QWVcbp S_X]_W^_5 S _b_RV^^_bcY Vb6
\Y cQ[_V `aY]V^V^YV `_UUVaWQcm [Q[_Z6^YRdUm b`VgYQ\m^_ U\p nc_T_
`aYUd]Q^^_Z RYR\Y_cV[_Z7
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Hc_ [QbQVcbp USdf _bcQSiYfbp da_S^VZ ‑ c_ `QaQUYT]5 `aY]V^V^Yo
[_c_alf BY44 Rl SbVamݷX `aV`pcbcS_SQ\ Y\Y cV] R_\VV ^QhYbc_ XQ6
`aVjQ\5 QSc_ad b f_Ud `aYUd]Qcm ^V dUQ\_bm7 3`a_hV]5 SapU \Y [c_6c_
aYb[^ݷc SbVamݷX dcSVaWUQcm5 hc_ cQ[Yf ^Vc7

:97A7;7 ??@ Y 1C5
;Q[ dWV T_S_aY\_bm5 ncY USV `QaQUYT]l \oUY hQbc_ Y RVX_b^_SQ6

cV\m^_ `dcQoc7 @aY^gY`YQ\m^lV aQX\YhYp ]VWUd ^Y]Y ]l dWV _RbdW6
UQ\Y 1b]7 bca7 <A2D `_`lcQV]bp `_^pcm5 TUV TaQ^Ygl `_UUVaW[Y _U^_T_
Y UadT_T_ S pXl[V BY447

3 `aY^gY`V Sb5ݷ hc_ S BY44 ]_W^_ UV\Qcm b [\QbbQ]Y Y bcad[cd6
aQ]Y cQ[_T_5 hc_ ^V Rl\_ `aVUdb]_caV^_ S hYbc_] BY5 _c^_bYcbp \YR_
[ ??@5 \YR_ [ 1C55 \YR_ Y [ c_]d5 Y [ UadT_]d7 BQ]lZ _hVSYU^lZ
`aY]Va SQaYQ^cQ Yݷ [ c_]d5 Y [ c_]dݷ ‑ ]VfQ^YX] XQjYcl5 `aVUbcQS6
\V^^lZ [\ohVSl]Y b\_SQ]Y @E2<935 @B9F1D55 @B?D53D54 Y 6B95>4D _^
WV Slbcd`QVc T\QS^_Z `aYhY^_Z `dcQ^Ygl7 CQ[WV [ `_UUVaW[V _RVYf
`QaQUYT] ]_W^_ _c^VbcY [_^bcad[c_al Y UVbcad[c_al 1bQ] eQ[c Yf
bdjVbcS_SQ^Yp27 3 c_ WV SaV]p ]^_T__RaQXYV SYU_S [_^bcad[c_a_S ‑
[_^bcad[c_al `_ d]_\hQ^Yo5 [_^bcad[c_al `aV_RaQX_SQ^Yp Y [_`Ya_6
SQ^Yp ‑ ^V Y]VVc ^Y[Q[_T_ _c^_iV^Yp [ _RkV[c^_6_aYV^cYa_SQ^^_]d
`a_TaQ]]Ya_SQ^Yo5 nc_ bdTdR_ Y^bcad]V^c [_^ca_\p XQ `_SVUV^YV] n[6
XV]`\pa_S QRbcaQ[c^_T_ cY`Q UQ^^lf 1^_ `aY nc_] Y^bcad]V^c5 ^QU_
b[QXQcm5 ]_j^VZiYZ Y _hV^m dU_R^lZ27 C_ WV bQ]_V ]_W^_ b[QXQcm Y
`a_ `VaV_`aVUV\V^YV bY]S_\_S _`VaQgYZ 1ed^[gYY Y ]Vc_Ul b_ b\_S_]
?@5B1D?B S ^QXSQ^YY2D ^Q\YhYV nc_T_ ]VfQ^YX]Q UV\QVc QRbcaQ[c^lV
cY`l UQ^^lf `_\^_gV^^l]Y5 SlS_UYc Yf ^Q _UY^ da_SV^m b 1C55 SSV6
Uݷ^^l]Y bQ]Y] pXl[_]5 cQ[ hc_ S_X]_W^_bcm `aY]V^V^Yp Y^eY[b^lf
_`VaQgYZ [ `_\mX_SQcV\mb[Y] UQ^^l] _hV^m SQW^Q 1Y b_SVaiV^^_ ^Q6
`aQb^_ ^V[_c_alV `a_TaQ]]Ybcl ncd S_X]_W^_bcm ^VU__gV^YSQoc25 ^_5
_`pcm6cQ[Y5 ^Y[Q[_T_ _c^_iV^Yp [ _RkV[c^_6_aYV^cYa_SQ^^_]d `a_6
TaQ]]Ya_SQ^Yo `VaV_`aVUV\V^YV _`VaQgYZ ^V Y]VVc7

Hc_ WV5 S cQ[_] b\dhQV5 _bcQݷcbp ^Q U_\o ??@H @aVWUV SbVT_5
[Q[ ^Y bcaQ^^_5 ]Vc_Ul5 c_ Vbcm bQ]Q S_X]_W^_bcm bUV\Qcm ed^[gYo
b_bcQS^_Z hQbcmo cY`Q UQ^^lf7 5\p QRbcaQ[c^lf cY`_S UQ^^lf ^Q6
\YhYV ]Vc_U_S ^V _RpXQcV\m^_5 S`_\^V fSQcY\_ Rl UYaV[cYSl 6B95>4
U\p _R_X^QhV^Yp ed^[gYZ5 [_c_al] aQXaViݷ^ U_bcd` [ S^dcaV^^V]d
dbca_ZbcSd cY`QD c_h^_ cQ[ WV S^Vi^Y]Y ed^[gYp]Y 1^V ]Vc_UQ]Y2
]_T\Y Rl Rlcm [_^bcad[c_al Y UVbcad[c_al7 >_ Vb\Y `aY `_bca_V6
^YY QRbcaQ[c^_T_ cY`Q UQ^^lf ]_W^_ _R_ZcYbm RVX ]Vc_U_S5 c_ S_b6
`aY^Y]Qcm ^Vhc_ [Q[ _RkV[c S b]lb\V ??@5 ^V Y]Vp ]Vc_U_S5 ]_W6
^_ \Yim `aY ^Q\YhYY dWV be_a]Ya_SQSiYfbp dbc_ZhYSlf ^QSl[_S
_RkV[c^_6_aYV^cYa_SQ^^_T_ ]li\V^Yp7 1Sc_a ncYf bca_[5 Y]Vp XQ `\V6
hQ]Y USQ UVbpc[Q \Vc `aV`_UQSQ^Yp5 Sb6ݷcQ[Y ^V SXp\bp Rl dhYcm
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[_T_6^YRdUm _RkV[c^_6_aYV^cYa_SQ^^_]d `a_TaQ]]Ya_SQ^Yo ^Q `aY6
]VaV pXl[Q5 ^V `_UUVaWYSQojVT_ ]Vc_Ul7

3`a_hV]5 ]Vc_Ul bQ]Y `_ bVRV ‑ nc_5 [Q[ Rl\_ b[QXQ^_ ^Q
bca7 <A5 Vjݷ ^V b_SbV] ??@D S_ SbVZ `_\^_cV ncQ `QaQUYT]Q aQb[al6
SQVcbp \Yim b SSVUV^YV] ^Qb\VU_SQ^Yp ‑ Y5 VbcVbcSV^^_5 SYacdQ\m6
^lf ed^[gYZ5 S\V[djYf XQ b_R_Z UY^Q]YhVb[YZ `_\Y]_aeYX]7 5\p
_RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp Sb5ݷ hc_ bSpXQ^_ b ^Q6
b\VU_SQ^YV] ‑ S_X]_W^_bcY [\ohVSlV5 c_TUQ [Q[ [ 1C5 ^Qb\VU_SQ^YV
S__RjV ^Y[Q[Y] _RaQX_] ^V _c^_bYcbp7

:97A7<7 @_\Y]_aeYX] RVX ]YbcY[Y
;Q[ _c]VhQ\_bm aQ^VV 1b]7 [_]]V^cQaYZ ^Q bca7 :A=25 S \YcVaQcd6

aV ]_W^_ SbcaVcYcm aQX\Yh^lV caQ[c_S[Y cVa]Y^Q 7ݷ[Y]_aeYX\_`ݷ
5_bcQc_h^_ hQbc_ `_\Y]_aeYX] Wݷbc[_ bSpXlSQoc b cY`Q]Y5 Q ^V _`V6
aQgYp]Y5 [Q[ nc_ UV\Q\Y ]l7 3 `aY^gY`V5 nc_ UV\_ S[dbQD S \oR_]
b\dhQV5 [Q[ Rl ^Y e_a]d\Ya_SQ\_bm ݷaVUV\V^YV`_ݷ `_\Y]_aeYX]Q5 S
`_pb^pojYf `aY]VaQf cdc WV S_X^Y[Qoc _`VaQgYY ‑ ed^[gYY5 ]Vc_6
Ul5 QaYe]VcYhVb[YV bY]S_\l ‑ `_b[_\m[d RVX ^Yf `_\Y]_aeYX] a_6`ݷ
pSYcmݷ ^VS_X]_W^_7 6b\Y Sb6ݷcQ[Y T_S_aYcm _R _`VaQgYpf5 c_ `_\Y]_a6
eYX] ]_W^_ `_^Y]Qcm S c_] b]lb\V5 hc_ _U^Q Y cQ WV _`VaQgYp [_a6
aV[c^_ aQR_cQVc b _RkV[cQ]Y<9 aQX\Yh^lf cY`_S5 ^_ ]_W^_ `_^Y]Qcm
Y Y^QhVC hc_ _U^_ Y c_ WV _R_X^QhV^YV _`VaQgYY b__cSVcbcSdVc aQX\Yh6
^l] _`VaQgYp]5 baVUY [_c_alf SlR_a `a_YXS_UYcbp S XQSYbY]_bcY _c
cY`_S _`VaQ^U_S7

>QU_ `aYX^Qcm5 hc_ Sc_a_Z SQaYQ^c SlT\pUYc \_TYh^VV7 3 bQ]_]
UV\V5 Vb\Y d ^Qb Vbcm bY]S_\ 5ݷ4ݷ _R_X^QhQojYZ b\_WV^YV gV\lf hY6
bV\5 b\_WV^YV hYbV\ b `\QSQojVZ c_h[_Z5 b\_WV^YV [_]`\V[b^lf hY6
bV\5 b\_WV^YV [Q[Yf6^YRdUm 1VbcVbcSV^^_5 SSVUݷ^^lf `_\mX_SQcV\V]2
SV[c_a_S Y ]QcaYg Y5 S U_SVaiV^YV [QacY^l5 [_^[QcV^QgYo cV[bc_Slf
bca_[ ‑ c_ nc_ _U^Q _`VaQgYp5 aQR_cQojQp `_6aQX^_]d U\p aQX^lf cY6
`_S5 Y\Y Sb6ݷcQ[Y ]^_T_ aQX^lf _`VaQgYZ5 _R_X^QhV^^lf _U^Y] bY]S_6
\_]H 3Vbm ^Qi _`lc caVRdVc bhYcQcm5 hc_ nc_ Y]V^^_ aQX^lV _`VaQgYY5
_^Y SVUm UQWV ]_Tdc Rlcm aVQ\YX_SQ^l S aQX^lf ]VbcQfC b\_WV^YV
hYbV\ 1[Q[ gV\lf5 cQ[ Y 2ݷQSdhYf\`ݷ Sbca_V^_ S pXl[5 [_^[QcV^QgYp
bca_[ ]_T\Q `aYZcY YX [Q[_Z6^YRdUm RYR\Y_cV[Y 1S c_] hYb\V bcQ^6ݷ
UQac^_Z5ݷ Vb\Y ^V dUVaWQcmbp Y Sb6ݷcQ[Y ^QhQcm Vݷ Yb`_\mX_SQcm25 Q
U\p SV[c_a_S b ]QcaYgQ]Y ]l _`VaQgYo b\_WV^Yp5 b[_aVV SbVT_5 SSV\Y
bQ]Y7

CQ[6c_ _^_ cQ[5 ^_ Vbcm _U^Q `a_R\V]Q7 6b\Y `_\Y]_aeYX] b_bc_Yc
S b`_b_R^_bcY caQ^b\pc_aQ [ SlR_ad 1S XQSYbY]_bcY _c cY`_S UQ^^lf2

<93 UQ^^_] b\dhQV b\_S_ ݷRkV[c_ݷ ^V `_UaQXd]VSQVc _RkV[c^_6_aYV^cYa_SQ^^_T_
`a_TaQ]]Ya_SQ^YpD S Q^T\YZb[_Z \YcVaQcdaV S cQ[Yf b\dhQpf Yb`_\mXdVcbp cVa]Y^
5>D9DI7
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_U^_Z YX ]^_TYf _`VaQgYZ5 Y]VojYf _UY^Q[_S_V _R_X^QhV^YV5 c_ `_\d6
hYcbp5 hc_ bS_ZbcS_ `aY]V^Y]_bcY SbVf _`VaQgYZ5 U_bcd`^lf U\p RQX_6
S_T_ [\QbbQ5 [ _RkV[cd [\QbbQ6`_c_][Q 1`a_pS\pojVVbp5 [Q[ ]l X^QV]5
RVX Sbp[_Z SYacdQ\m^_bcY5 `a_bc_ XQ bhݷc b_faQ^V^Yp aQb`_\_WV^Yp
`_\VZ2 ‑ `_\Y]_aeYX]_] ^V pS\pVcbp5 UQ Y S__RjV `_\Y]_aeYX]_]
`VaVbcQݷc Rlcm pS\V^YV5 [_c_a_V ]l ^QXlSQ\Y `_\Y]_aeYX]_] QU6
aVb_S 5 b_bc_pjVV S c_]5 hc_ d[QXQcV\m Y\Y bbl\[d ^Q _RkV[c6`_c_]_[
]_W^_ Yb`_\mX_SQcm SVXUV5 TUV caVRdVcbp d[QXQcV\m Y\Y bbl\[Q ^Q
_RkV[c6`aVU_[7 B ncY] ]_W^_ Rl\_ Rl `a_bc_ b]YaYcmbp5 ^_ `_\mX_6
SQcmbp cQ[_Z cVa]Y^_\_TYVZ RdUVc ^VdU_R^_5 ]l SVUm `_cVapV] XQ_U6
^_ cVa]Y^ ^_]XQݷ `_\Y]_aeYX]Q5ݷ _X^QhQojYZ U_`dbcY]_bcm ^VpS^_6
T_ `aV_RaQX_SQ^Yp QUaVb_S Y bbl\_[ _c cY`Q `_c_][Q [ cY`d `aVU[Q5 Q
nc_c cVa]Y^ ]l U_S_\m^_ Q[cYS^_ Yb`_\mX_SQ\Y7

AViV^YV U\p nc_Z cVa]Y^_\_TYhVb[_Z [_\\YXYY ]_W^_ `aVU\_WYcm
bQ]_V `a_bc_VC ^d Y hݷac b ^VZ7 >Y[c_ ^V ]ViQVc aQbb]QcaYSQcm _RQ
SQaYQ^cQ `_^Y]Q^Yp `_\Y]_aeYX]Q [Q[ U_`dbcY]lV5 R\QT_ YX [_^cV[6
bcQ SbVTUQ ]_W^_ `_^pcm5 _ hݷ] YUݷc aVhm7 3 [_^gV [_^g_S5 ^Y[_T_
SVUm ^V b]djQoc USQ b_SVaiV^^_ aQX^lf `_^Y]Q^Yp SS_UQ6SlS_UQ Y
USV ‑ _`pcm WV5 QRb_\oc^_ aQX^lV ‑ Y`_bcQbY eQZ\_S_Z bYbcV]l
1b]7 c7 <5 :7;7<ݷݷ Y A7=7:27

DS\ݷ[iYbm aQbb]_caV^YV] `_\Y]_aeYX]Q S aQX^__RaQX^lf ^_S_6
]_U^lf ݷUY^Q]YhVb[Yfݷ 1hYcQZ ‑ Y^cVa`aVcYadV]lf2 pXl[Qf5 ]^_TYV
QSc_al XQRlSQoc `a_ ed^UQ]V^cQ\m^lZ eQ[c_a [\QbbYeY[QgYY VT_
`a_pS\V^YZD ^_ `aY aQR_cV ^Q bcQcYhVb[Y [_]`Y\YadV]_] pXl[V5 [Q[Y]
pS\pVcbp BY445 ]l bVRV cQ[_Z XQRlShYS_bcY `_XS_\Ycm ^V ]_WV]7 @a_6
pS\V^Yp `_\Y]_aeYX]Q b\VUdVc _c^_bYcm [ b_SVaiV^^_ aQX^l] SYUQ]
S XQSYbY]_bcY _c c_T_5 [_TUQ 1^Q [Q[_] ncQ`V WYX^V^^_T_ gY[\Q `a_6
TaQ]]l2 `a_Ybf_UYc SlR_a ]VWUd aQX^l]Y SVabYp]Y _U^_Z _`VaQgYY
1Y\Y aQX^l]Y _`VaQgYp]Y5 _R_X^QhV^^l]Y _U^Y] bY]S_\_]27 ;_TUQ cQ6
[_Z SlR_a [_]`Y\pc_a ]_WVc bUV\Qcm bQ] S_ SaV]p [_]`Y\pgYY5 T_S_6
apc _ bcQcYhVb[_] `_\Y]_aeYX]V 5 Vb\Y WV S_ SaV]p [_]`Y\pgYY
SlR_a bUV\Qcm ^VS_X]_W^_ Y `aYf_UYcbp VT_ _c[\QUlSQcm U_ SaV]V^Y
Yb`_\^V^Yp `a_TaQ]]l5 aVhm YUݷc _ `_\Y]_aeYX]V UY^Q]YhVb[_] 7

5Y^Q]YhVb[YZ `_\Y]_aeYX] S BY44 `aVUbcQS\V^ c_\m[_ _U^Y] Y^6
bcad]V^c_] ‑ SYacdQ\m^l]Y ]Vc_UQ]YD Y]V^^_ `aY Yf SlX_SV `a_Yb6
f_UYc SlR_a [_^[aVc^_Z aVQ\YXQgYY ed^[gYY S XQSYbY]_bcY _c UVZ6
bcSYcV\m^_T_ cY`Q _RkV[cQ5 ^Qf_UpjVT_bp S `Q]pcY `_ XQUQ^^_]d QU6
aVbd7 B_ SbV]Y _bcQ\m^l]Y `a_pS\V^Yp]Y `_\Y]_aeYX]Q [_]`Y\pc_a
b`aQS\pVcbp bQ]5 ^V `aYS\V[Qp baVUbcSQ SaV]V^Y Yb`_\^V^Yp7

3 hQbc^_bcY5 [ bcQcYhVb[_]d `_\Y]_aeYX]d _c^_bYcbp `VaVTadX[Q
ed^[gYZ5 SQW^l] hQbc^l] b\dhQV] [_c_a_Z S BY44 Slbcd`QVc `V6
aV_`aVUV\V^YV bY]S_\_S _`VaQgYZ U\p `_\mX_SQcV\mb[Yf cY`_S7 Nc_c
SYU `_\Y]_aeYX]Q hQbc_ ^QXlSQoc `_\Y]_aeYX]_] 14 8?37 <Q6
cY^b[_V b\_S_b_hVcQ^YV 14 8?3 _Rlh^_ Yb`_\mXdVcbp U\p _R_X^QhV^Yp
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aViV^YZ5 `aVU^QX^QhV^^lf U\p _U^_Z [_^[aVc^_Z `a_R\V]l5 _U^_T_
hQbc^_T_ b\dhQp5 SaV]V^^lf aViV^YZ Y c7 `7D S `aY]V^V^YY [ `_\Y]_a6
eYX]d Yb`_\mX_SQ^YV nc_T_ b\_S_b_hVcQ^Yp ]_WVc Rlcm _`aQSUQ^_ cV]5
hc_ U\p _U^_T_ [_^[aVc^_T_ _R_X^QhV^Yp ed^[gYY Y\Y _`VaQgYY pS6
^l] _RaQX_] _`YblSQVcbp Vݷ aVQ\YXQgYp U\p [QWU_Z S_X]_W^_Z [_]6
RY^QgYY _`VaQ^U_S5 Y cQ[_V _`YbQ^YV ^V U_`db[QVc _R_RjV^YZC Vb\Y
U\p [Q[_Z6c_ [_]RY^QgYY cY`_S _`VaQgYp ^V _`YbQ^Q5 c_ _^Q [ nc_Z
[_]RY^QgYY cY`_S ^V`aY]V^Y]Q7

3c_a_Z SQW^lZ cY` bcQcYhVb[_T_ `_\Y]_aeYX]Q `aVUbcQS\V^ S
BY44 iQR\_^Q]Y ed^[gYZD _Rlh^_ VT_ ^QXlSQoc `QaQ]VcaYhV6
b[Y] `_\Y]_aeYX]_] 7 CQ[_V ^QXSQ^YV _b^_SQ^_ ^Q c_]5 hc_ ^V[YZ
cY`5 _`aVUV\pojYZ5 [Q[Qp _`VaQgYp 1Vb\Y dT_U^_5 [Q[Qp aVQ\YXQgYp
_`VaQgYY2 RdUVc `aY]V^pcmbp5 XQUQݷcbp `QaQ]Vca_]7 Nc_ c_c b\dhQZ5
[_TUQ `_\Y]_aeYX] UVZbcSYcV\m^_ f_hVcbp bSpXQcm `aVWUV SbVT_ b cY6
`_]5 Q ^V b _`VaQgYVZD S`a_hV]5 `_hV]d Rl Y ^Vc7 ;bcQcY5 Vb\Y baQS^Ycm
`_\Y]_aeYX] 14 8?3 b `_\Y]_aeYX]_] `QaQ]VcaYhVb[Y]5 b]lb\ b\_6
S_b_hVcQ^Yp 14 8?3 ]_WVc bcQcm pb^VVC _hVSYU^_5 hc_ `aY `QaQ]VcaYhV6
b[_] `_\Y]_aeYX]V ]^_WVbcS_ cY`_S5 [ [_c_al] `aY]V^Y]Q _`VaQgYp
1Y\Y5 Vb\Y dT_U^_5 Vݷ iQR\_^5 YX [_c_a_T_ `_c_] `_\dhQocbp aVQ\YXQ6
gYY25 _bcQݷcbp _c[alcl]5 ^Y[c_ ^V `VaVhYb\pVc pS^_ SbV S_X]_W^lV
b\dhQY Vݷ `aY]V^V^Yp7

; bcQcYhVb[_]d `_\Y]_aeYX]d _c^_bYcbp5 ^Vb_]^V^^_5 Y SSVUݷ^^lZ
^Q]Y `_\Y]_aeYX] QUaVb_S S]VbcV b `aV_RaQX_SQ^YV] QUaVb_S `_ XQ6
[_^d `_\Y]_aeYX]Q ‑ Vb\Y5 [_^Vh^_5 S__RjV aQbb]QcaYSQcm nc_ [Q[
`_\Y]_aeYX]7

:97A7=7 >Qb\VU_SQ^YV [Q[ bdWV^YV ]^_WVbcSQ
3bp[Qp bV\ݷU[Q ‑ alRQ5 ^_ ^V Sbp[Qp
alRQ ‑ bV\ݷU[Q7

17 >V[aQb_S7 @aY[\ohV^Yp [Q`YcQ^Q
3ad^TV\p7

;Q[ dWV T_S_aY\_bm5 `aY _`YbQ^YY _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_6
TaQ]]Ya_SQ^Yp ]_W^_ Yb`_\mX_SQcm aQX\Yh^lV SQaYQ^cl cVa]Y^_\_6
TYY7 CQ[5 cVa]Y^ SlX_Sݷ ]Vc_UQ _RkV[cQݷ n[SYSQ\V^cV^ cVa]Y^d c6_ݷ
`aQS[Q b__RjV^Yp _RkV[cd5ݷ `a_bc_ ncY cVa]Y^l _c^_bpcbp [ aQX^l]
cVa]Y^_\_TYhVb[Y] bYbcV]Q]C _ SlX_SQf ]Vc_U_S ]l T_S_aY] `aY YXd6
hV^YY `aQ[cYhVb[_T_ `aY]V^V^Yp ??@5 c_TUQ [Q[ `VaVUQhQ b__RjV6
^Yp ‑ cVa]Y^5 _c^_bpjYZbp [ cV_aYY ??@ Y [ cV] pXl[Q] `a_TaQ]6
]Ya_SQ^Yp5 [_c_alV `_\^_bcmo b__cSVcbcSdoc nc_Z cV_aYY 1[ cQ[Y]
pXl[Q] _c^_bYcbp5 ^Q`aY]Va5 \=1<<D1<;27

;\Qbb b cV_aVcYhVb[_Z c_h[Y XaV^Yp `aVUbcQS\pVc b_R_Z ]^_WV6
bcS_ _RkV[c_S5 dU_S\VcS_apojYf _`aVUV\ݷ^^l] db\_SYp]7 3 nc_]
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b]lb\V `_a_WUݷ^^lZ 1^Qb\VUdV]lZ5 Y\Y U_hVa^YZ2 [\Qbb `aVUbcQS\p6
Vc b_R_Z `_U]^_WVbcS_7 3 bQ]_] UV\V5 b_T\Qb^_ XQ[_^d `_\Y]_aeYX6
]Q _RkV[c `_a_WUݷ^^_T_ [\QbbQ ]_WVc Rlcm Yb`_\mX_SQ^ S [QhVbcSV
_RkV[cQ RQX_S_T_ [\QbbQ5 c_ Vbcm5 `_`a_bcd T_S_ap5 pS\pVcbp _U^_SaV6
]V^^_ Y _RkV[c_] `_a_WUݷ^^_T_5 Y _RkV[c_] RQX_S_T_ [\QbbQD S c_ WV
SaV]p _RkV[c RQX_S_T_ [\QbbQ S_SbV ^V _RpXQ^ Rlcm _RkV[c_] [\QbbQ
`_a_WUݷ^^_T_7

=_W^_ `aYZcY [ cV] WV SlS_UQ] Y Y^QhV7 >Qb\VU_SQ^YV `aVUbcQS6
\pVc b_R_Z dc_h^V^YV bS_ZbcS _RkV[cQ5 Y\Y5 Y^QhV T_S_ap5 `VaVf_U _c
_RjVT_ b\dhQp [ hQbc^_]d7 Pb^_5 hc_ ]^_WVbcS_ hQbc^lf b\dhQVS Vbcm
`_U]^_WVbcS_ ]^_WVbcSQ b\dhQVS _RjYf7 @_\dhQVcbp5 hc_ S cVa]Y^Qf
]^_WVbcS ^Qb\VU_SQ^YV _`YblSQVcbp _c^_iV^YV] S[\ohV^Yp 1𝐴 ⊇ 𝐵27
6bcVbcSV^^l] b\VUbcSYV] cQ[_T_ aQbb]_caV^Yp pS\pVcbp cVa]Y^ `_U6
[\Qbb 1Q^T\7 CE23<1CC2 U\p _R_X^QhV^Yp `_a_WUݷ^^_T_ [\QbbQ Y cVa6
]Y^ ^QU[\Qbb Y\Y bd`Va[\Qbb 1Q^T\7 CE@5B3<1CC2 ‑ U\p _R_X^QhV^Yp
RQX_S_T_7

CQ[Qp cVa]Y^_\_TYp b_XUQݷc _`aVUV\ݷ^^do `dcQ^Ygd7 5V\_ cdc S
c_]5 hc_ _RkV[c `_a_WUݷ^^_T_ [\QbbQ 1`_U[\QbbQ2 ]Q\_ c_T_5 hc_ `Q6
]pcY XQ^Y]QVc XQSVU_]_ ^V ]V^miV 1Q `aY U_RQS\V^YY ^_Slf `_\VZ ‑
b_SVaiV^^_ c_h^_ R_\miV25 ^VWV\Y _RkV[c [\QbbQ RQX_S_T_ 1bd`Va[6
\QbbQ25 ^_ Vjݷ Y b_UVaWYc S bVRV _RkV[c RQX_S_T_ [\QbbQ5 c7 V7 _RkV[c
bd`Va[\QbbQ _[QXlSQVcbp `_U_RkV[c_] _RkV[cQ `_U[\QbbQ7 @_\dhQVc6
bp5 hc_ ]l aQbb]QcaYSQV] _U^_SaV]V^^_ USQ _c^_iV^Yp S\_WV^^_bcY5
Y _^Y ]Q\_ c_T_ hc_ aQX^lV5 _^Y _[QXlSQocbp ^Q`aQS\V^l `a_cYS_`_6
\_W^_C _RkV[c RQX_S_T_ [\QbbQ S\_WV^ S _RkV[c `_a_WUݷ^^_T_ [\QbbQ
1hYbc_ cVf^YhVb[Y25 Q S_c bQ]Y [\Qbbl 1dWV [Q[ ]^_WVbcSQ _RkV[c_S2
S\_WV^l5 ^Q_R_a_c5 `_a_WUݷ^^lZ S RQX_SlZ7

3bp ncQ `dcQ^YgQ _Rdb\_S\V^Q `aY]V^V^YV] USdf aQX^lf cVa]Y^_6
\_TYhVb[Yf bYbcV] S _U^_] ]VbcV7 ;_TUQ aVhm YUݷc _ bd`Va[\QbbQf Y
`_U[\QbbQf ‑ nc_ X^QhYc5 hc_ Yb`_\mXdVcbp cV_aVcY[_6]^_WVbcSV^^Qp
cVa]Y^_\_TYp7 ;_TUQ WV aVhm XQf_UYc _R Yb`_\mXdV]_Z `Q]pcY Y `_6
U_RkV[cQf ‑ _hVSYU^_5 hc_ aQXT_S_a YUݷc S cVa]Y^Qf aVQ\YXQc_ab[_Z
1`aQT]QcYh^_Z2 c_h[Y XaV^Yp7 =l dWV SbcaVhQ\Ybm b ncY] UdQ\YX]_]
S >7?97:ݷ 1b]7 XQ]VhQ^YV ^Q bca7 :A@27 ?RV cVa]Y^_\_TYhVb[YV bYbcV]l
Q[cYS^_ Yb`_\mXdocbp Y Y]Voc `aQS_ ^Q bdjVbcS_SQ^YVD Sl ^Q `aQ[6
cY[V ]_WVcV bc_\[^dcmbp [Q[ b _U^Y] SQaYQ^c_] cVa]Y^_\_TYY5 cQ[ Y
b UadTY]5 Q S ^V[_c_alf b\dhQpf ‑ Y b Yf b]ViV^YV]5 [Q[ S SliV6
`aYSVUݷ^^_] `aY]VaV7 @_nc_]d WV\QcV\m^_ `_^Y]Qcm5 hc_ _X^QhQoc
cVa]Y^l _RVYf bYbcV]7
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:97B7:7 B_T\QiV^Yp _R Y]V^Qf
@VaS_^QhQ\m^_ S BY44 UVZbcS_SQ\Y cV WV b_T\QiV^Yp _R Y]V^Qf5

[_c_alV `aYSlh^l `a_TaQ]]YbcQ] ^Q hYbc_] BYC ]Q[a_bl Y]V^_SQ6
\Ybm R_\miY]Y Rd[SQ]Y5 Sbݷ _bcQ\m^_V ‑ ]Q\V^m[Y]Y7 B\VUl c_Z n`_fY
Sbݷ Vjݷ b_faQ^Y\Ybm S Y]V^_SQ^YY cY`_S Y `a_hYf bdj^_bcVZ bcQ^UQac6
^_Z RYR\Y_cV[YC SbV bcQ^UQac^lV [\Qbbl5 iQR\_^l Y c7 `7 `_Y]V^_SQ^l
b Yb`_\mX_SQ^YV] Rd[S ^YW^VT_ aVTYbcaQ7 B_ SaV]V^V]5 _U^Q[_5 caQUY6
gYY ^Vb[_\m[_ YX]V^Y\Ybm7 HYcQcV\m ^QSVa^p[Q _RaQcY\ S^Y]Q^YV5 hc_5
SSVUp S <7>97:ݷ b\_S_ 3<1CC5 ]l ^QhQ\Y S cV[bcV `aY]Va_S `aY]V^pcm S
YUV^cYeY[Qc_aQf b]ViQ^^lZݷ aVTYbca7ݷ BY]S_\l `_Uhݷa[YSQ^Yp `aY
nc_] _[QXlSQocbp ^V ^dW^l5 `_b[_\m[d b\_SQ S b_bcQSV U\Y^^_T_ YUV^6
cYeY[Qc_aQ _cUV\pocbp UadT _c UadTQ [Q[ aQX R_\miY]Y Rd[SQ]Y7 CQ6
[YV YUV^cYeY[Qc_al S `a_TaQ]]Qf ^Q BY44 _Rlh^_ Yb`_\mXdoc U\p
Y]5^ݷ bSpXQ^^lf b ^_S_SSVUV^Yp]Y BY44 ‑ [\QbbQ]Y Y Yf ]Vc_UQ]Y
1ed^[gYp]Y6h\V^Q]Y27

CV bdj^_bcY5 [_c_alV ^V XQcaQTYSQoc _c\YhYZ BY44 _c hYbc_T_
BY ‑ _Rlh^lV `VaV]V^^lV5 ed^[gYY5 [_c_alV ^V pS\pocbp h\V^Q]Y
[\Qbb_S Y c7 `7 ‑ `_6`aVW^V]d _R_X^QhQoc5 [Q[ Y S hYbc_] BY5 YUV^cY6
eY[Qc_aQ]Y5 b_bc_pjY]Y YX ]Q\V^m[Yf Rd[S Y `_Uhݷa[YSQ^YZ5 S ^V[_6
c_alf b\dhQpf U_RQS\poc gYeal5 ^d Q ]Q[a_bl ‑ a_S^_ `_ cV] WV
`aYhY^Q]5 hc_ Y S BY ‑ Y]V^doc `_\^_bcmo R_\miY]Y Rd[SQ]Y5 hc_6
Rl Yf Rl\_ f_a_i_ SYU^_7 >QU_ b[QXQcm5 hc_ ]Q[a_bl S BY44 bY\m^_
^V S `_hݷcVD VUY^bcSV^^_V Yf Yb`_\mX_SQ^YV5 _c [_c_a_T_ ^VS_X]_W6
^_ _c_ZcY ‑ nc_ XQjYcQ _c `_Sc_a^_T_ S[\ohV^Yp XQT_\_S_h^lf eQZ6
\_S Y S__RjV db\_S^Qp [_]`Y\pgYp S iYa_[_] b]lb\V 1b]7 c7 ;5 5?7?7=ݷݷ
=7@7=25 S_ SbVf WV _bcQ\m^lf b\dhQpf ]_W^_ 1Y ^dW^_12 Yb`_\mX_SQcm
iQR\_^l5 [_^bcQ^cl5 9><9>56ed^[gYY Y `a_hYV S_X]_W^_bcY5 ^V XQSp6
XQ^^lV ^Q ]Q[a_`a_gVbb_a7 5QWV U\p _R_X^QhV^Yp ^d\VS_T_ d[QXQcV6
\p5 [Q[ dWV T_S_aY\_bm S bQ]_] ^QhQ\V5 aV[_]V^UdVcbp Yb`_\mX_SQcm
QaYe]VcYhVb[YZ 95 Q ^V ]Q[a_b W^UU5 [Q[ S hYbc_] BY7

?bcQݷcbp5 S`a_hV]5 S_`a_b5 [Q[ Y]V^^_ Yb`_\mX_SQcm b]ViQ^^lZ
aVTYbca5 c_ Vbcm [Q[YV [_^[aVc^_ Rd[Sl UV\Qcm XQT\QS^l]Y5 Q [Q[YV
_bcQS\pcm bca_h^l]Y7 CQ[5 S YXSVbc^_Z [^YTV 4aQUY 2dhQ dBf S Y]V6
^Qf [\Qbb_S [QWU_V b\_S_ ^QhY^QVcbp b R_\mi_Z Rd[Sl5 Q UQ\miV YUdc
]Q\V^m[YV5 ^Q`aY]Va VIP??4L<1CC5 \DB1>75]89>75 L?=@<5H Y c7 `75 c_6
TUQ [Q[ U\p Y]V^_SQ^Yp ]Vc_U_S 1ed^[gYZ6h\V^_S2 Yb`_\mXdVcbp hdcm
R_\VV b\_W^Qp ^_cQgYpC Y]p ]Vc_UQ U_\W^_ b_bc_pcm ^V ]V^VV hV] YX
USdf b\_S5 `aYhݷ] `VaS_V b\_S_ `Yidc `_\^_bcmo ]Q\V^m[Y]Y Rd[SQ6
]Y5 Q [QWU_V b\VUdojVV ‑ b R_\mi_Z Rd[Sl5 `aY]Va^_ cQ[C 3<?C5O9<55
9C[514I5 4?\?=5D89>7^C56E<5 71=5\3?B55 75DaL??B45 C5DL?<?B777 @_\p
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[\Qbb_S Y bcad[cda 1h\V^l6UQ^^lV2 `_6`aVW^V]d ^QXlSQoc ]Q\V^m6
[Y]Y Rd[SQ]Y b Yb`_\mX_SQ^YV] `_Uhݷa[YSQ^Yp U\p aQXUV\V^Yp b\_S5
c_TUQ [Q[ S Y]V^Qf [\Qbb_S Y ]Vc_U_S `_Uhݷa[YSQ^YV ^V Yb`_\mXdVcbp
S__RjV7

6bcVbcSV^^_5 cQ[_Z bcY\m ‑ ^V VUY^bcSV^^lZ S_X]_W^lZ5 [ c_]d
WV ]_W^_ b f_Ud ^QXSQcm _`aVUV\ݷ^^lV ^VU_bcQc[Y5 bSpXQ^^lV b ^Y]C
[_^bcad[c_al Y UVbcad[c_al [\QbbQ c_WV pS\pocbp ]Vc_UQ]Y5 ^_ ^Q6
XlSQcmbp _^Y _RpXQ^l cQ[ WV5 [Q[ Y [\Qbb5 S aVXd\mcQcV `_\dhQVcbp5 hc_
^V SbV ]Vc_Ul ^QXlSQocbp VUY^__RaQX^_7 ;a_]V c_T_5 ^V SbVTUQ dU_R^_
^YW^VV _TaQ^YhV^YV ^Q [_\YhVbcS_ b\_S S Y]V^YC hQbc_ S_X^Y[QVc WV6
\Q^YV ^QXSQcm ]Vc_U _U^Y] b\_S_]5 ^_ bUV\Qcm nc_T_ ^V\mXp5 `_b[_\m[d
f_cp Rl _U^Q XQT\QS^Qp Rd[SQ S Y]V^Y U_\W^Q `aYbdcbcS_SQcm7 @_6
nc_]d hQbc_ ]_W^_ SbcaVcYcm `a_TaQ]]l ^Q BY445 TUV b_T\QiV^YV
QWU_V]ݷ b\_S_ b R_\mi_Z Rd[Slݷ Yb`_\mXdVcbp [Q[ U\p [\Qbb_S5 cQ[ Y
U\p ]Vc_U_SD S ^QiYf `aY]VaQf ]l Y]V^^_ cQ[ Y `_bcd`Q\Y7

:97B7;7 E_a]QcYa_SQ^YV XQT_\_S[_S [\Qbb_S
@aY _e_a]\V^YY [\Qbb_S 1Q cQ[WV bcad[cda5 Y]VojYf XQ[alcdo

hQbcm5 Vb\Y d SQb cQ[YV `aVUdb]_caV^l2 ]l bcQ\[YSQV]bp b U_`_\^Y6
cV\m^_Z b\_W^_bcmo YX6XQ UYaV[cYS @E2<93C5 @B9F1D5C Y @B?D53D54C7
3QaYQ^c_S b ^Y]Y a_S^_ USQC \YR_ bUSYTQcm Yf ^Q U_`_\^YcV\m^lZ aQX6
]Va _cbcd`Q5 \YR_ ^V bUSYTQcm7 3__RjV T_S_ap5 _RQ b\VUdojYf eaQT6
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3<1CC VIR>D575B K
9>D HD

@E2<93C
VIR>D575B19>D 1H F 92D
?@5B1D?B 9>D12 3?>CDD

MD

3<1CC VIR>D575B K
9>D HD

@E2<93C
VIR>D575B19>D 1H F 92D
?@5B1D?B 9>D12 3?>CDD

MD

CV] ^V ]V^VV5 `VaSlZ SQaYQ^c _Rlh^_ SbcaVhQVcbp c_\m[_ S `a_TaQ]]Qf
^QhY^QojYf5 Q `a_TaQ]]Ybcl R_\VV _`lc^lV Yb`_\mXdoc Sc_a_Z SQaY6
Q^c5 ^V `aVU`_\QTQojYZ U_`_\^YcV\m^_T_ bUSYTQ7 3 [QhVbcSV _U^_Z YX
`a_R\V] `VaS_T_ SQaYQ^cQ ]_W^_ ^QXSQcm c_5 hc_ _`YbQ^Yp5 YUdjYV
S ^QhQ\V XQT_\_S[Q [\QbbQ5 c7 V7 baQXd `_b\V _c[alSQojVZ eYTda^_Z
b[_R[Y5 _[QXlSQocbp bUSY^dcl ^Q USQ aQX]VaQ _cbcd`Q7 >QhY^QojYV
Y^_TUQ `lcQocbp R_a_cmbp b ncY] `aY]Va^_ cQ[C
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‑ ^_ S_c nc_ dWV b_SbV] ^Y[dUQ ^V T_UYcbp5 `_c_]d hc_ _`YbQ^Yp h\V^_S
[\QbbQ5 [_c_alV Y]Voc5 _hVSYU^_5 _UY^Q[_SlZ aQ^T S\_WV^^_bcY 1SVUm
_^Y S\_WV^l S [\Qbb Y R_\VV ^Y S_ hc_25 _[QXlSQocbp bUSY^dcl ^Q
aQX^lZ aQX]Va bUSYTQ7

:97B7<7 E_a]QcYa_SQ^YV XQT_\_S[Q [_^bcad[c_aQ
8QT_\_S_[ [_^bcad[c_aQ _c\YhQVcbp _c XQT_\_S[Q _Rlh^_Z ed^[gYY

^Q\YhYV] b`Yb[Q Y^YgYQ\YXQc_a_SD Vb\Y b`Yb[Q Y^YgYQ\YXQc_a_S ^Vc5
c_ ^Y[Q[Yf _b_RV^^_bcVZ [_^bcad[c_a `_ baQS^V^Yo b UadTY]Y ed^[6
gYp]Y ^V Y]VVc7 >_ S_c Vb\Y nc_c b`Yb_[ Vbcm5 S_X^Y[QVc5 S_6`VaSlf5
S_`a_b5 [dUQ VT_ `_]VbcYcm5 Y5 S_6Sc_alf5 hc_ UV\Qcm5 Vb\Y _^ ^V S\VX
^Q _U^d bca_[d7

@aVWUV SbVT_ _c]VcY]5 hc_ _Rlh^_ b`Yb_[ Y^YgYQ\YXQc_a_S b^_bpc
^Q _cUV\m^do bca_[d 1[a_]V b\dhQp5 [_TUQ [_^bcad[c_a _`YblSQVcbp
^V`_baVUbcSV^^_ S XQT_\_S[V [\QbbQ5 ^_ _R nc_] `_XWV25 `aYhݷ] hQjV
SbVT_ ‑ S]VbcV b US_Vc_hYV]7 NbcVcYh^VV b]_caYcbp SQaYQ^c b_ bUSYT_]
nc_Z bca_[Y ^Q aQX]Va _cbcd`Q5 ^Q`aY]VaC
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BaQXd f_cV\_bm Rl `aVU_bcVaVhm hYcQcV\p _c _U^_T_ SQaYQ^cQ5 [_c_6
alZ f_cp Y U_`dbcY] 1[a_]V b\dhQp Yb`_\mX_SQ^Yp cQRd\pgYY U\p _c6
bcd`_S25 ^_ Sbݷ WV ^V b\Yi[_] `aQSY\V^5 `_c_]d hc_ _hVaVU^Qp bca_[Q
_[QXlSQVcbp bUSY^dcQ ^Q ^V`_^pc^_ [Q[_Z da_SV^m _cbcd`QC
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5_S_\m^_ dUQh^l] _[QXlSQVcbp aViV^YV5 bcaQ^^_SQc_ SlT\pUpjVV ^Q
`VaSlZ SXT\pU5 [_TUQ XQ`pcdo bcQSpc ^V `_b\V Y^YgYQ\YXQc_aQ5 Q `VaVU
b\VUdojY]5 hc_ `_XS_\pVc `aVUbcQSYcm US_Vc_hYV Y XQ`pclV [Q[ bS_VT_
a_UQ bY]S_\ ^QhQ\Q Y^YgYQ\YXQc_aQ Y aQbbcQSYcm Yf S bc_\RY[C
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?cUV\m^_T_ aQbb]_caV^Yp XQb\dWYSQVc b\dhQZ5 [_TUQ aViV^_ Y^YgYQ6
\YXQc_al XQ`YblSQcm S bca_h[d5 ^_ `aY nc_] b`Yb_[ Y^YgYQ\YXQc_a_S
^V d]VjQVcbp ^Q _U^_Z bca_[V7 5\p nc_T_ b\dhQp ]_W^_ `_aV[_]V^U_6
SQcm aQX_aSQcm bca_[d5 `_ ^V_Rf_UY]_bcY S ^Vb[_\m[Yf ]VbcQfD SlRaQcm
[_^[aVc^lV ]VbcQ aQXalSQ ]_W^_ \YR_ YX b__RaQWV^YZ aQS^_]Va^_bcY5
\YR_ Ybf_Up YX ^V[_Z ݷTad``Ya_S_h^_Zݷ \_TY[Y 1^Q`aY]Va5 S `VaS_Z
bca_[V XQ`YbQcm Y^YgYQ\YXQc_al RQX_Slf [\Qbb_S5 Q Y^YgYQ\YXQc_al
`_\VZ b^VbcY ^Q b\VUdojdo ba_[d27 >dW^_ c_\m[_ `_]^Ycm5 hc_ Y^Y6
gYQ\YXQc_al U_\W^l `VaVhYb\pcmbp S c_] WV `_apU[V5 S [_c_a_] S
[\QbbV _RkpS\V^l b__cSVcbcSdojYV `_\p7 AQb`_\_WYcm cQ[YV bca_[Y5
Q cQ[WV X^Q[ US_Vc_hYp ]_W^_5 ^Q`aY]Va5 cQ[C
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:97B7=7 CV\Q ed^[gYZ S XQT_\_S[V [\QbbQ
CV\_ ed^[gYY6h\V^Q [\QbbQ ]_W^_ Sl^VbcY XQ `aVUV\l XQT_\_S[Q

[\QbbQ5 ^_ ]_W^_ ^Q`YbQcm Y S bQ]_] XQT_\_S[VD [_]`Y\pc_a `_`lcQ6
Vcbp 1^_ ^V _RpXQ^2 _RaQR_cQcm cQ[YV ed^[gYY [Q[ Y^\QZ^_SlV7

@aVWUV SbVT_ _c]VcY]5 hc_ `_\mX_SQcmbp nc_Z S_X]_W^_bcmo b\V6
UdVc _hV^m _bc_a_W^_7 3QW^VZiQp a_\m _`YbQ^Yp [\QbbQ b_bc_Yc S
c_]5 hc_Rl `aY SXT\pUV ^Q ^VT_ ]_W^_ Rl\_ `_^pcm5 [Q[ b\VUdVc aQ6
R_cQcm b _RkV[cQ]Y cQ[_T_ [\QbbQ5 c_ Vbcm [Q[_S VT_ ^QR_a ]Vc_U_S Y
[Q[ Y]Y b\VUdVc `_\mX_SQcmbp7 5\p nc_T_ WV\QcV\m^_ 1Vb\Y ^V b[QXQcm
^V_Rf_UY]_25 hc_Rl _`YbQ^YV [\QbbQ _bcQSQ\_bm [_]`Q[c^l]5 cQ[Y]5
hc_Rl _fSQcYcm VT_ ]_W^_ Rl\_ _U^Y] SXT\pU_]7 Pb^_5 hc_ ^Q\YhYV
cV\ ed^[gYZ6h\V^_S _c^oUm ^V b`_b_RbcSdVc \Q[_^Yh^_bcY _`YbQ^Yp
[\QbbQ7 ;a_]V c_T_5 Vb\Y [\Qbb ^V pS\pVcbp S^dcaV^^Y] U\p _cUV\m^_
SXpc_T_ ]_Ud\p5 c_ VT_ XQT_\_S_[ `aYf_UYcbp Sl^_bYcm S XQT_\_S_h6
^lZ eQZ\5 [_c_alZ b `_]_jmo UYaV[cYSl 39>3<E45 1c_ Vbcm cV[bcd6
Q\m^_2 RdUVc S[\ohQcmbp S UadTYV ]_Ud\YD [Q[ b\VUbcSYV5 _RkV[c^lZ
[_U SbVf ed^[gYZ6h\V^_S5 cV\Q [_c_alf _bcQS\V^l S XQT_\_S[V [\QbbQ5
RdUVc `aYbdcbcS_SQcm S [QWU_] YX cQ[Yf ]_Ud\VZ5 hc_ UQ\V[_ ^V \dh6
iY] _RaQX_] b[QXlSQVcbp [Q[ ^Q aQX]VaV Yb`_\^pV]_T_ eQZ\Q5 cQ[ Y
^Q b[_a_bcY [_]`Y\pgYY `a_V[cQ7 3bݷ nc_ `_XS_\pVc be_a]d\Ya_SQcm
U_S_\m^_ `a_bc_V `aQSY\_C S XQT_\_S[V [\QbbQ ]_Tdc `aYbdcbcS_6
SQcm cV\Q ed^[gYZ6h\V^_S5 SVbm [_U [_c_alf b_bc_Yc YX _U^_Z
bca_[Y5 aVWV ‑ YX USdf5 S Yb[\ohYcV\m^lf b\dhQpf ‑ YX caݷf
bca_[D _`YbQ^Yp ed^[gYZ6h\V^_S R�_\miVT_ _Rkݷ]Q b\VUdVc Sl^_bYcm
XQ `aVUV\l _`YbQ^Yp [\QbbQ7

?bcQݷcbp S_`a_b5 [Q[ _e_a]Ycm cV\_ ed^[gYY6h\V^Q5 Vb\Y VT_ Sbݷ
WV aViV^_ _bcQSYcm S XQT_\_S[V [\QbbQ7 <Q[_^Yh^_bcm _`YbQ^Yp [\QbbQ
[Q[ gV\_T_ ‑ nc_ bQ]_bc_pcV\m^Qp gV\m5 aQUY U_bcYWV^Yp [_c_a_Z Y]V6
Vc b]lb\ `_WVacS_SQcm ^V[_c_al]Y UadTY]Y `aY^gY`Q]Y7 CQ[5 Vb\Y
cV\_ ed^[gYY b_bc_Yc YX _U^_Z bca_[Y5 c_ hQbc_ cQ[_V cV\_ XQ`YblSQ6
oc ^Q _U^_Z bca_[V b Vݷ XQT_\_S[_] 1_b_RV^^_ hQbc_ cQ[_V SbcaVhQVcbp
U\p cQ[ ^QXlSQV]lf Q[bVbb_a_S2C

3<1CC Y93DEB5 K
88 777
9>D 3?<?BD

@E2<93C
88 777
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88 777

MD

2_\VV c_T_5 Vb\Y ed^[gYp6h\V^ b_bc_Yc YX R_\VV hV] _U^_T_ _`VaQc_aQ5
^_ SbV ncY _`VaQc_al b`_b_R^l d]VbcYcmbp ^Q _U^_Z bca_[V5 `a_TaQ]6
]Ybcl hQbc_ YUdc Y ^Q nc_5 f_cp S _Rlh^lf db\_SYpf cQ[ `YbQcm ^Y S
[_V] b\dhQV ^V b\VUdVcC

3<1CC O9<5\DB51= K
88 777
F?94 \5DO419>D 62 K 96 164 1F 6:2 3<?C51642D 64 F 6D M
88 777

MD

6b\Y cV\_ ^Y[Q[ ^V WV\QVc `_]VjQcmbp S _U^d bca_[d b XQT_\_S[_]5
VT_ ]_W^_ gV\Y[_] b^VbcY ^Q b\VUdojdo bca_[d5 `_6`aVW^V]d XQ`YbQS
_U^_Z bca_h[_Z7 3 nc_] b\dhQV _c[alSQojdo eYTda^do b[_R[d _Rlh^_
bUSYTQoc ^Q aQX]Va _cbcd`Q5 f_cp nc_5 bca_T_ T_S_ap5 ^V _RpXQcV\m^_C

3<1CC ]12<5 K
88 777
3?>CD 381B 3P5DW1=5KIR419>D 942 3?>CD

K B5DEB> YB?F945[53?B4KIR419426GP5DW1=512D M
88 777

MD

6b\Y Sb6ݷcQ[Y Sl aViY\Y5 hc_ cV\_ SQiVZ ed^[gYY RdUVc \dhiV b]_c6
aVcmbp5 RdUdhY aQb`YbQ^^l] ^Q ^Vb[_\m[_ bca_[5 c_ _bcQݷcbp Vjݷ S_X6
]_W^_bcm bn[_^_]Ycm _U^d bca_[d5 aQX]VbcYS _c[alSQojdo eYTda^do
b[_R[d ^Q _U^_Z bca_[V b XQT_\_S[_] ed^[gYY 1nc_ c_WV b`VgYeY[Q
bYcdQgYY cV\Q ed^[gYY S XQT_\_S[V [\QbbQD S Y^lf b\dhQpf cQ[ ^V
UV\Qoc2C

3<1CC O9<5\DB51= K
88 777
F?94 \5DO419>D 62 K

96 164 1F 6:2
3<?C51642D

64 F 6D
M
88 777

MD

HVT_ c_h^_ ^V b\VUdVc UV\Qcm5 cQ[ nc_ `aY^_bYcm \Q[_^Yh^_bcm XQT_\_S6
[Q [\QbbQ S WVacSd bcY\YbcYhVb[Y] [Q^_^Q]7 6b\Y cV\_ ]Vc_UQ XQ^Y6
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]QVc ^Vb[_\m[_ bca_[ Y ݷQcm][_]ݷ VT_ ^V f_hVcbp5 Y cV] R_\VV Vb\Y _^_
`aY nc_] bcQ^_SYcbp ^V`_^pc^l]5 RdUVc ^Q]^_T_ `aQSY\m^VV Sb6ݷcQ[Y
dRaQcm cQ[_V cV\_ YX XQT_\_S[Q [\QbbQ7 @aY nc_] Sl Sbݷ Vjݷ ]_WVcV
_Rkpb^Ycm [_]`Y\pc_ad5 hc_ SQi ]Vc_U WV\QcV\m^_ bUV\Qcm Y^\QZ^_6
Sl]5 `_bcQSYS b\_S_ 9><9>5 `VaVU VT_ _`YbQ^YV]5 [Q[ `VaVU _`YbQ^YV]
_Rlh^_Z 9><9>56ed^[gYY7

:97:97 @aY]VaC ]LY6bVaSVa
?RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV ]_W^_ db`Vi^_ `aY6

]V^Ycm `aQ[cYhVb[Y [ \oR_Z b[_\m[_6^YRdUm b\_W^_Z XQUQhV5 ^_ Vbcm
_U^_ bS_V_RaQX^_V 5ݷb\_S_6caYTTVaݷ `_pS\V^YV [_c_a_T_ pb^_ _R_X^QhQ6
Vc5 hc_ `aYi\_ SaV]p U\p ??@7 Nc_ b\_S_ ‑ Dݷb_RlcYVݷ Vb\Y [c_6c_
XQT_S_aY\ _ b_RlcYpf `aY _RbdWUV^YY RdUdjVZ `a_TaQ]]l5 c_5 b[_aVV
SbVT_5 XUVbm bc_Yc `_`a_R_SQcm _RkV[cl7

?b^_S^lf _R\QbcVZ5 n[b`\dQcYadojYf b_RlcYp5 USVC Y]YcQgY_^^_V
]_UV\Ya_SQ^YV Sa_UV d`_]Y^QSiVZbp S :7?97:ݷ ]_UV\Y U_a_W^_T_ USY6
WV^Yp Y f_a_i_ X^Q[_]_V ^Q] `_ caVcmV]d c_]d 1`_ ]LY6bVaSVaQ]2
b_RlcYZ^_6d`aQS\pV]_V `a_TaQ]]Ya_SQ^YV D nc_c SQaYQ^c ]l Y
SlRVaV] U\p UV]_^bcaQgYY ??@5 [Q[ T_S_aYcbp5 S UVZbcSYY7 3 [QhVbcSV
cQ[_Z UV]_^bcaQgYY ]l ^Q`YiV] `a_bcV^m[YZ ]LY6bVaSVa5 aVQ\YXdo6
jYZ hQcC `_\mX_SQcV\p]5 `_U[\ohYSiY]bp [ bVaSVad b `_]_jmo `a_6
TaQ]]l D5<>5D5 RdUVc b^QhQ\Q `aVU\QTQcmbp SSVbcY bS_ݷ Y]p5 Q XQcV]
SbV bca_[Y5 [_c_alV `_\mX_SQcV\m `VaVUQݷc bVaSVad5 RdUdc `VaVbl\Qcm6
bp SbV] `_\mX_SQcV\p]5 `_U[\ohݷ^^l] [ bVaSVad5 b d[QXQ^YV] Y]V^Y
c_T_5 [c_ ncd bca_[d `aYb\Q\7

Hc_Rl b_[aQcYcm _Rkݷ] `aY]VaQ5 ]l ^V bcQ^V] aVQ\YX_SlSlSQcm ^Y[Q[YV
[_]Q^Ul Sa_UV YX]V^Ycmݷ bS_ݷ Y]p5ݷ dX^Qcm5ݷ [c_ bVZhQb S hQcV5ݷ SlZcYݷ YX
hQcQݷ Y c7 `75 cQ[ hc_ ^Qi hQc _[QWVcbp b_SbV] ^VdU_R^l] S Yb`_\mX_SQ^YY7
>Q] bVZhQb SQW^VV `_[QXQcm _RjYZ `_Uf_U [ `_bca_V^Yo `_f_WYf `a_TaQ]] b
Yb`_\mX_SQ^YV] ??@5 _TaQ^YhYSiYbm `_ S_X]_W^_bcY ]V^miY] [_\YhVbcS_]
`a_TaQ]]^_T_ [_UQ7 B_SVaiV^^_ ^V b\_W^_ bUV\Qcm hQc dU_R^VV U\p `_\mX_SQ6
cV\VZ5 `aVUdb]_caVS5 ^Q`aY]Va5 bca_[Y5 ^QhY^QojYVbp b bY]S_\Q 5ݷ8ݷ [_c_6
alV bVaSVa ^Y[_]d ^V `VaVbl\QVc5 Q aQbb]QcaYSQVc [Q[ [_]Q^UlD Vb\Y dT_U^_5
bUV\QZcV nc_ bQ]Y7

@a_TaQ]]d ]l `_bca_Y] `_ b_RlcYZ^_6d`aQS\pV]_]d `aY^gY`d b
Yb`_\mX_SQ^YV] bYbcV]^_T_ SlX_SQ C5<53D 1b]7 c7 ;5 25=7=7?ݷ ^_5 S _c\Y6
hYV _c `aY]Va_S5 [_c_alV ]l `YbQ\Y S_ Sc_a_] c_]V ^Q hYbc_] BY5
XUVbm XQ `_bca_V^YV T\QS^_T_ gY[\Q 1S c_] hYb\V XQ _aTQ^YXQgYo Sl6
R_a[Y b_RlcYZ2 RdUVc _cSVhQcm b_XUQ^^lZ b`VgYQ\m^_ U\p nc_T_ _Rk6
V[c7 ݷdhQcV\p]Y\_@ݷ b_RlcYZ5 _R^QadWV^^lf S f_UV SlR_a[Y5 RdUdc
UadTYV _RkV[clD U\p Yf b_XUQ^Yp ]l c_WV _`YiV] b`VgYQ\m^lZ [\Qbb7

3 ^QiV] `aY]VaV ]l _TaQ^YhY]bp SlR_a[_Z Y _RaQR_c[_Z c_\m[_
USdf SYU_S b_RlcYZ ‑ T_c_S^_bcY UVb[aY`c_aQ [ hcV^Yo Y [ XQ`YbY5
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`aYhݷ] S_b`_\mXdV]bp S Yc_TV c_\m[_ T_c_S^_bcmo [ hcV^Yo7 5\p _RaQ6
R_c[Y _R_Yf SYU_S b_RlcYZ RdUVc Yb`_\mX_SQcmbp _UY^ Y c_c WV [\Qbb5
S _RkV[cV [_c_a_T_ b_UVaWYcbp eQZ\_SlZ UVb[aY`c_a7

6b\Y Rl ^Q] `_caVR_SQ\_bm _RaQRQclSQcm UadTYV b_RlcYp5 [_c_alV ]_W6
^_ _R^QadWYcm b `_]_jmo SlX_SQ C5<53D ‑ YbcVhV^YV XQUQ^^_T_ SaV]V^^�_T_
Y^cVaSQ\Q 1Y\Y ^Qbcd`\V^YV d[QXQ^^_T_ ]_]V^cQ SaV]V^Y2 Y8Y\Y `_bcd`\V^YV
bYT^Q\Q ‑ ^Q] U\p nc_T_ `aYi\_bm Rl SSVbcY UadTYV [\Qbbl5 Q `_b[_\m[d ncYf
USQ SYUQ b_RlcYZ bdjVbcSV^^_ _c\YhQocbp `_ bS_VZ `aYa_UV _c b_RlcYZ T_c_S6
^_bcY UVb[aY`c_a_S5 SXQY]_UVZbcSYV _RkV[cQ5 _cSVhQojVT_ XQ T\QS^lZ gY[\5 b
b__cSVcbcSdojY]Y _RkV[cQ]Y5 _RaQRQclSQojY]Y b_RlcYp5 SlT\pUV\_ Rl b_6
SbV] ^V cQ[5 [Q[ SXQY]_UVZbcSYV b _RaQR_chY[_] T_c_S^_bcY UVb[aY`c_aQ7 ?c^_6
bYcV\m^_ `a_bcl] `aY]Va_] _RkV[c^_6_aYV^cYa_SQ^^_Z RYR\Y_cV[Y5 _RaQRQcl6
SQojVZ SbV S_X]_W^lV b_RlcYp5 _R^QadWYSQV]lV C5<53D’_]5 ]_WVc b\dWYcm
^Q`YbQ^^Qp QSc_a_] [^YTY RYR\Y_cV[Q \E55 U_]Qi^pp bcaQ^Yh[Q [_c_a_Z aQb`_6
\_WV^Q `_ QUaVbd 8DD@C88GGG73B?3?7>5D8C?6DG1B58CE587 ?Rkݷ] Vݷ Ybf_U^_T_
[_UQ ]_W^_ bhYcQcm ]YXVa^l]5 Vb\Y baQS^YSQcm b ^V[_c_al]Y UadTY]Y RYR\Y_6
cV[Q]Y [\Qbb_S5 ^_ U\p `aY]VaQ5 `aYS_UY]_T_ S `VhQc^_Z [^YTV5 _^ Sb6ݷcQ[Y
b\Yi[_] SV\Y[7

>Qi hQc ]l aVQ\YXdV] S USQ b\_p7 @VaSlZ b\_Z RdUVc b_bc_pcm YX
[\QbbQ O4Q1>4<5B5 _RkV[cl [_c_a_T_ b_UVaWQc eQZ\_SlZ UVb[aY`c_a Y
_RaQRQclSQoc b_RlcYp VT_ T_c_S^_bcY5 Y [\QbbQ NF5>D\5<53D?B5 VUY^6
bcSV^^lZ _RkV[c [_c_a_T_ faQ^Yc d[QXQcV\Y ^Q SbV Q[cYS^lV _RkV[cl
[\QbbQ O4Q1>4<5B5 Q b`VgYQ\m^_ `aVU^QX^QhV^^lZ U\p nc_T_ ]Vc_U [E>
b_UVaWYc T\QS^lZ gY[\7

3c_a_Z b\_Z RdUVc b_bc_pcm YX [\Qbb_S5 _caQWQojYf `_^pcYp bVa6ݷ
SVaQݷ Y bVQ^bQݷ aQR_cl7ݷ 3 bQ]_] `VaS_] `aYR\YWV^YY bVaSVa ‑ nc_
b\diQojYZ b_[Vc5 Q bVQ^b aQR_cl ‑ b_[Vc5 bSpXQ^^lZ b [\YV^c_] 1`_\d6
hV^^lZ YX SlX_SQ 1335@D2D _RV bdj^_bcY XQY^cVaVb_SQ^l S b_RlcYpf
T_c_S^_bcY eQZ\_S_T_ UVb[aY`c_aQ5 cQ[ hc_ _RQ [\QbbQ Sc_a_T_ b\_p
RdUdc ^Qb\VU^Y[Q]Y [\QbbQ O4Q1>4<5B7 ;_^Vh^_5 Y bVQ^b5 Y bVaSVa ‑
nc_ ^Vb[_\m[_ R_\miV5 hV] `a_bc_ eQZ\_SlZ UVb[aY`c_aD S hQbc^_bcY5
U\p ^QiVZ XQUQhY ‑ hQc6bVaSVaQ ‑ _RkV[cl bVQ^b_S U_\W^l SXQY]_6
UVZbcS_SQcm UadT b UadT_]5 `VaVUQSQp aV`\Y[Y [QWU_T_ `_\mX_SQcV6
\p SbV] _bcQ\m^l] [\YV^cQ]5 `_U[\ohݷ^^l] [ bVaSVad7 3bݷ nc_ RdUVc
aVQ\YX_SQ^_ S ]Vc_UQf [\Qbb_S bVaSVaQ Y bVQ^b_S5 ^_ _R nc_] `_XWV7

>Qh^ݷ] b _`YbQ^Yp [\QbbQ O4Q1>4<5B7 ;Q[ _Rlh^_ S cQ[Yf b\dhQpf5
`_bcQaQV]bp XQRlcm `a_ aQX^__RaQX^lV Qb`V[cl bc_pjVZ `VaVU ^Q]Y
XQUQhY S_ Sbݷ] Vݷ SV\Y[_\V`YY Y b_baVU_c_hY]bp ^Q cVf hQbc^lf `a_6
R\V]Qf5 b [_c_al]Y U_\WV^ b`aQS\pcmbp nc_c _cUV\m^_ SXpclZ [\Qbb7
@aVU^QX^QhV^YV VT_ _RkV[c_S ‑ aVQTYa_SQcm ^Q b_RlcYp5 bSpXQ^^lV
b eQZ\_Sl] UVb[aY`c_a_]7 Pb^_5 hc_ cQ[Qp aVQ[gYpݷ aQUY aVQ[gYYݷ
^Y[_]d ^V ^dW^Q5 c_ Vbcm S UVZbcSYcV\m^_bcY aVQTYa_SQcm ^Q b_RlcYp
RdUVc _RkV[c [Q[_T_6c_ UadT_T_ [\QbbQ5 aViQojYZ cd Y\Y Y^do aVQ\m6
^_ SbcQSido XQUQhdD `_6SYUY]_]d5 cQ[_Z [\Qbb RdUVc d^Qb\VU_SQ^ _c
O4Q1>4<5B7
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? b_RlcYpf _RkV[cl ^QiVT_ [\QbbQ RdUVc _`_SVjQcm ^V[c_ 1]l X^Q6
V]5 hc_ nc_ RdUVc _RkV[c [\QbbQ NF5>D\5<53D?B5 ^_ `_[Q ^V RdUV] nc_
X^Q^YV `aY]V^pcm25 d]VojYZ _ cQ[Yf b_RlcYpf dX^QSQcm7 6]d U\p nc_6
T_ `_caVRdVcbp X^Qcm5 XQ [Q[_Z eQZ\_SlZ UVb[aY`c_a _cSVhQVc ^Qi _Rk6
V[c Y [Q[YV b_RlcYp V]d Y^cVaVb^l ‑ T_c_S^_bcm [ hcV^Yo5 T_c_S^_bcm
[ XQ`YbY Y\Y _RQ7 ?hVSYU^_5 hc_ b UVb[aY`c_a_] cQ[WV RdUdc aQR_cQcm
Y ]Vc_Ul [\QbbQ6^Qb\VU^Y[Q5 ^V `a_bc_ WV cQ[ nc_c UVb[aY`c_a bd6
jVbcSdVc Y [ c_]d WV `_a_WUQVc b_RlcYp ‑ V]d b__cSVcbcSdVc `_c_[
SS_UQ6SlS_UQ5 YX [_c_a_T_ ^dW^_ hYcQcm UQ^^lV5 S [_c_alZ ^dW^_ XQ6
`YblSQcm UQ^^lV Y c7 U7 ;Q[ b\VUbcSYV5 S _RkV[cV [\QbbQ O4Q1>4<5B
U_\WV^ `_ ]V^miVZ ]VaV faQ^Ycmbp nc_c bQ]lZ UVb[aY`c_a5 Y VT_ X^Q6
hV^YV U_\W^_ Rlcm U_bcd`^_ [Q[ U\p UadTYf _RkV[c_S 1f_cp Rl U\p
c_T_5 [_c_alZ UV\QVc SlR_a[d b_RlcYZ25 cQ[ Y U\p ]Vc_U_S ^Qb\VU^Y6
[Q7 3 c_ WV SaV]p YX]V^pcm nc_c UVb[aY`c_a5 hc_ ^QXlSQVcbp5 ^Q \Vcd
^Y[_]d `_XS_\pcm ^V b\VUdVc5 `_b[_\m[d SapU \Y [ cQ[_]d YX]V^V^Yo
RdUVc T_c_S _RkV[c5 aVQ\YXdojYZ T\QS^lZ gY[\ 1`aVUbcQSmcV bVRV5 hc_
S T\QS^_] gY[\V _R^QadWV^_ b_RlcYV5 bSpXQ^^_V b UVb[aY`c_a_] >5 Q
_RkV[c5 [_c_alZ c_\m[_ hc_ Sa_UV Rl XQ ^VT_ _cSVhQ\5 dWV b_UVaWYc
UVb[aY`c_a :@5 Y b_RlcYp ^Q `pc_] UVb[aY`c_aV VT_ R_\miV ^V S_\6
^docD [_aaV[c^_ SlZcY YX cQ[_Z bYcdQgYY RdUVc ^V`a_bc_27 @_nc_]d
`VaVUQSQcm _RkV[cd UVb[aY`c_a ]l RdUV] hVaVX `QaQ]Vca [_^bcad[c_6
aQ5 Q U\p U_bcd`Q [ ^V]d `aVUdb]_caY] ]Vc_U5 S_XSaQjQojYZ X^QhV^YV
UVb[aY`c_aQ5 ^_ ]Vc_UQ U\p VT_ YX]V^V^Yp d ^Qb ^V RdUVc7

?bcQݷcbp S_`a_b5 bhYcQcm \Y UVb[aY`c_a b_RbcSV^^_bcmo _RkV[cQ7
?c nc_T_ XQSYbYc5 b\VUdVc \Y XQ[alSQcm nc_c UVb[aY`c_a YX UVbcad[c_6
aQ _RkV[cQ `aY VT_ \Y[SYUQgYY7 6b\Y XQUVZbcS_SQcm eQ^cQXYo5 ]_W^_
`aVUbcQSYcm bVRV Y cQ[YV b`_b_Rl Yb`_\mX_SQ^Yp _RkV[cQ5 `aY [_c_alf
`aQSY\m^VV RdUVc bhYcQcm _RkV[c VUY^_\Yh^l] f_XpY^_] UVb[aY`c_aQ5
Y cQ[YV5 `aY [_c_alf5 ^Q_R_a_c5 `_c_[ SS_UQ6SlS_UQ _RkV[cd `aVU_6
bcQS\V^ S_ SaV]V^^_V `_\mX_SQ^YV Y ]^Ycm bVRp f_XpY^_] UVb[aY`c_aQ
V]d c_h^_ ^V b\VUdVc7 =l `aVUdb]_caY] _RQ SQaYQ^cQ5 SSVUp U\p nc_T_
b`VgYQ\m^_V Rd\VSb[_V `_\V5 `_[QXlSQojVV5 S\QUVVc _RkV[c UVb[aY`6
c_a_] Y\Y ^Vc7

8QY^cVaVb_SQ^^_bcm _RkV[cQ S [QWU_] YX USdf SYU_S T_c_S^_bcY
UVb[aY`c_aQ ‑ S _RjV] b\dhQV bdj^_bcm UY^Q]YhVb[QpD Vb\Y T_c_S6
^_bcm [ hcV^Yo hQjV SbVT_ Y\Y ^V Y^cVaVb^Q S__RjV 1Vb\Y `_c_[ _c6
[alc c_\m[_ ^Q SlS_U25 Y\Y ^dW^Q SbVTUQ5 c_ T_c_S^_bcm [ XQ`YbY5 Vb\Y
_^Q S__RjV `a_SVapVcbp5 Y^cVaVb^Q \Yim c_TUQ5 [_TUQ S aQb`_apWV^YY
_RkV[cQ Y]Vocbp UQ^^lV5 `_U\VWQjYV _c`aQS[V5 ^_ `_[Q ^V _c`aQS6
\V^^lV7 Hc_Rl ^V b_XUQSQcm \Yi^Yf aQ]_[5 `aVUdb]_caY] U\p Y^UY6
[QgYY XQY^cVaVb_SQ^^_bcY _RkV[cQ S T_c_S^_bcY [ XQ`YbY Y hcV^Yo USV
SYacdQ\m^lV ed^[gYY5 [_c_alV cQ[ Y ^QX_Sݷ] `1>D[514 Y `1>D`B9D57
@_ d]_\hQ^Yo `VaSQp RdUVc S_XSaQjQcm YbcY^d 1`_b[_\m[d hQjV SbV6
T_5 Vb\Y UVb[aY`c_a S__RjV `VaVUQݷcbp C5<53D’d5 T_c_S^_bcm [ hcV^Yo
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U\p ^VT_ _cb\VWYSQcm caVRdVcbp25 Q Sc_aQp XQ ^VY]V^YV] \dhiVT_ RdUVc
S_XSaQjQcm \_WmD [\Qbb6`_c_]_[ b]_WVc `VaV_`aVUV\Ycm ncY ed^[gYY
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R�_\mido hQbcm UVZbcSYZ `_\mX_SQcV\p ‑ ^Q] _bcQݷcbp \Yim d[QXQcm5
[Q[YV SYUWVcl ]l RdUV] Yb`_\mX_SQcm Y [Q[ Yf aQb`_\_WYcmD UQ\miV
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]l bQ]_bc_pcV\m^_ XQ`a_TaQ]]YadV] aVQ[gYo ^Q ^QYR_\VV bdjVbcSV^6
^lV b_RlcYp 1^Q`aY]Va5 ^Vc ^dWUl aVQTYa_SQcm ^Q [QWU_V YX]V^V^YV
cV[bcQ S `_\V SS_UQ Y\Y dbcQ^_S[d Y bRaQblSQ^YV TQ\_hV[5 U_bcQc_h^_
Sl`_\^Ycm ^V[do `a_gVUdad5 [_TUQ `_\mX_SQcV\m ^QW]ݷc ^Q[_^Vg ^Q
BQ]do 4\QS^do ;^_`[d2 ‑ Y `a_TaQ]]Q T_c_SQ7

:97::7:7 8^Q[_]Y]bp b RYR\Y_cV[_Z OU]T
2YR\Y_cV[ SYUWVc_S U_bcd`^_ U_S_\m^_ ]^_T_5 ^_ `_ cV] Y\Y Y^l]

`aYhY^Q] R_\miY^bcS_ YX ^Yf ^Q] ^Q a_\m dhVR^_T_ `_b_RYp ^V `_Uf_6
Upc7 3`a_hV]5 ^QdhYSiYbm _RaQjQcmbp b _U^_Z cQ[_Z RYR\Y_cV[_Z5 Sl5
b[_aVV SbVT_5 RVX _b_Rlf `a_R\V] b]_WVcV `VaVZcY ^Q \oRdo UadTdo7
2YR\Y_cV[Q5 [_c_ado ]l aQbb]_caY]5 ^QXlSQVcbp OU]T 1O1CD U978D
]??<;9D2D nc_ RYR\Y_cV[Q [\Qbb_S BY445 `_XS_\pojQp aQR_cQcm b_ SbV6
]Y _b^_S^l]Y SYUQ]Y SYUWVc_S Y b_XUQSQcm `_\^_gV^^lV `a_TaQ]]l b
TaQeYhVb[Y] Y^cVaeVZb_]5 ^_ `aY nc_] ^V Yb`_\mXdojQp ^YhVT_ YX cVf
^_S_]_U^lf Qb`V[c_S BY445 _c aQbb]_caV^Yp [_c_alf ]l _c[QXQ\Ybm7

>Q ]_]V^c `_UT_c_S[Y Sc_a_T_ YXUQ^Yp [^YTY S ^QhQ\V ;9;: T_UQ Q[6
cdQ\m^_Z U\p OU]T _bcQSQ\Qbm bcQRY\m^Qp SVabYp :7<7>7 9^cVaVb^_5 hc_
`_`lc[Y b_XUQ^Yp R_\VV ^_Slf SVabYZ ‑ ;7973 Y <7973 ‑ [_^hY\Ybm S Yc_6
TV ^YhV]C `a_V[c b_XUQ^Yp OU]T ;79 cYf_ XQT^d\bp S ;99A T_Ud5 `_`lc[Q
_RkVUY^Ycm S_X]_W^_bcY `VaS_Z Y Sc_a_Z SVabYZ ‑ OU]T <79 ‑ `a_6
U_\WQ\Qbm b ;9:9 U_ ;9:; T_UQ Y c_WV R\QT_`_\dh^_ XQT\_f\Q7 @aY nc_]
bcQRY\m^Qp SVabYp :7<73 Y n[b`VaY]V^cQ\m^Qp :7=73 `a_U_\WQoc Q[cYS6
^_ aQXSYSQcmbpC SVabYp :7<7>5 ^Q [_c_ado ]l RdUV] _aYV^cYa_SQcmbp5
Sli\Q S ]QacV ;9:B T_UQ7

2YR\Y_cV[Q Sf_UYc S R_\miY^bcS_ UYbcaYRdcYS_S U9>EH Y ]_WVc
Rlcm dbcQ^_S\V^Q YX aV`_XYc_aYVS7 3 UYbcaYRdcYSQf bV]VZbcSQ M5291>
U\p dbcQ^_S[Y eQZ\_S5 ^V_Rf_UY]lf U\p `a_TaQ]]Ya_SQ^Yp b Yb`_\m6
X_SQ^YV] OU]T5 ^dW^_ `_bcQSYcm `Q[Vc <926<D;:7<645F7 3`_\^V S_X6
]_W^_5 hc_ `aY nc_] RdUVc dbcQ^_S\V^Q ^V bQ]Qp `_b\VU^pp SVabYp5 ^Q6
`aY]Va5 :7<7=D nc_ ^V bcaQi^_5 SbV ^QiY `aY]Val RdUdc b ^VZ _c\Yh^_
aQR_cQcm7 @aY WV\Q^YY ]_W^_ b[QhQcm Ybf_U^lV cV[bcl RYR\Y_cV[Y b
Vݷ _eYgYQ\m^_T_ bQZcQ GGG76<D;7?B7 Y b_RaQcm RY^Qa^lV eQZ\l5 b\V6
Udp Y^bcad[gYY 1S `a_bcVZiV] b\dhQV U_bcQc_h^_ aQb[alcm QafYS Y
UQcm [_]Q^Ud =1;5 S `_\dhYSiVZbp UYaV[c_aYY27 3 UQ\m^VZiV] cV[6
bcV ]l `aVU`_\QTQV]5 hc_ RYR\Y_cV[Q OU]T dbcQ^_S\V^Q S bYbcV]V5 cQ[
hc_ [_]`Y\pc_a X^QVc5 TUV RaQcm XQT_\_S_h^lV eQZ\l Y eQZ\l RYR\Y_6
cV[D Vb\Y Sl aViY\Y RYR\Y_cV[d S bYbcV]^lV UYaV[c_aYY ^V dbcQ^QS6
\YSQcm ‑ ^Q`aY]Va5 _bcQSYcm Vݷ S bS_VZ U_]Qi^VZ UYaV[c_aYY ‑ `aY
XQ`db[V [_]`Y\pc_aQ `aYUݷcbp _Rkpb^Ycm V]d5 TUV Yb[Qcm XQT_\_S_h^Y6
[Y Y RYR\Y_cV[Y5 b `_]_jmo e\QT_S 6R Y 6U 1b]7 c7 ;5 `aY\_WV^YV :D
^Q`_]^Y]5 hc_ 733 Y 744 ‑ nc_ eYXYhVb[Y _U^Q Y cQ WV `a_TaQ]]Q27
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Hc_Rl `aV_U_\Vcm RQamVa Sf_WUV^Yp5 ]l bVZhQb ^Q`YiV] _hV^m
`a_bcdo `a_TaQ]]d b Yb`_\mX_SQ^YV] OU]T5 b_RVaݷ] Vݷ Y XQ`dbcY]5
^_ U\p nc_T_ ^Q] ^dW^_ _RbdUYcm _b^_Sl cVa]Y^_\_TYY7 9cQ[5 `aVW6
UV SbVT_5 _[^_ ‑ nc_ `ap]_dT_\m^Qp _R\Qbcm n[aQ^Q5 _`YblSQV]Qp
^V[Y] _RkV[c_] TaQeYhVb[_Z `_UbYbcV]l 1S ^QiV] b\dhQV ‑ bYbcV]l
a `9>4?G27 AQX\YhQoc _[^Q SVaf^VT_ da_S^p Y U_hVa^YV 7 ?[^_
SVaf^VT_ da_S^p 1D?@ <5F5< G9>4?G2 SlT\pUYc ^Q n[aQ^V [Q[ bQ]_bc_6
pcV\m^Qp bdj^_bcm5 _Rlh^_ b^QRWQVcbp XQT_\_S[_]5 aQ][_Z Y SbVS_X6
]_W^l]Y n\V]V^cQ]Y _e_a]\V^Yp5 `_XS_\pojY]Y `VaVUSYTQcm _[^_5
]V^pcm VT_ aQX]Va5 ݷSlcQb[YSQcmݷ VT_ `_SVaf UadTYf _[_^ Y\Y5 ^Q_R_6
a_c5 5ݷdcQ`\YSQcmݷ hc_Rl UadTYV _[^Q bcQ\Y SYU^lD [Q[ ]l X^QV]5 XQ
SbV ncY n\V]V^cl _e_a]\V^Yp S a `9>4?G _cSVhQVc _[_^^lZ ]V^V6
UWVa7 3^dcaY _[^Q SVaf^VT_ da_S^p ]_Tdc aQb`_\QTQcmbp U_hVa^YV
_[^Q 1389<4 G9>4?GC Y\Y `a_bc_ 389<4B5>25 `aYhݷ] _^Y c_WV ]_Tdc b_6
UVaWQcm UadTYV _[^Q 1e_a]Q\m^_ T_S_ap5 ^Q \oRdo T\dRY^d27 >QU_
b[QXQcm5 hc_ _[_^^lV ]V^VUWVal aQR_cQoc c_\m[_ b _[^Q]Y SVaf^VT_
da_S^p5 U_hVa^YV _[^Q _^Y `_\^_bcmo YT^_aYadoc5 cQ[ hc_ Yf S^Vi^YZ
SYU `_\^_bcmo _`aVUV\pVcbp `_a_UYSiVZ Yf `a_TaQ]]_Z7 3 `aY^gY`V
`a_TaQ]]Q ]_WVc _c[alcm b[_\m[_ dT_U^_ _[_^ SVaf^VT_ da_S^p5 Y U_6
S_\m^_ hQbc_ `a_TaQ]]l cQ[ Y `_bcd`QocD S hQbc^_bcY5 UYQ\_T_SlV
_[^Q hQjV SbVT_ _e_a]\pocbp Y]V^^_ [Q[ _[^Q SVaf^VT_ da_S^p5 f_cp
Y ^V SbVTUQ7 @_^pcm5 pS\pVcbp \Y `_pSYSiVVbp UYQ\_T_S_V _[^_ _[^_]
SVaf^VT_ da_S^p5 _hV^m `a_bc_C Vb\Y _^_ b^QRWV^_ cQ[_Z WV aQ][_Z Y
`a_hY]Y n\V]V^cQ]Y _e_a]\V^Yp5 [Q[ Y UadTYV _[^Q5 c_5 X^QhYc5 VT_
_e_a]\V^YV] XQ^Y]QVcbp _[_^^lZ ]V^VUWVa5 Q _^ aQR_cQVc5 [Q[ ]l
dWV _c]VcY\Y5 c_\m[_ b _[^Q]Y SVaf^VT_ da_S^p7

3c_a_Z SQW^VZiYZ U\p ^Qb cVa]Y^ ‑ SYUWVc 1G9475D27 ;Q[ hQbc_
RlSQVc S cQ[Yf b\dhQpf5 `lcQcmbp UQcm _`aVUV\V^YV nc_T_ cVa]Y^Q RVb6
`_\VX^_ ‑ Sbݷ aQS^_ ^YhVT_ QUV[SQc^_T_ ^V `_\dhYcbp7 >Q Y^cdYcYS^_]
da_S^V SYUWVc ‑ nc_ ^V[YZ _R_b_R\V^^lZ n\V]V^c TaQeYhVb[_T_ Y^cVa6
eVZbQD [ hYb\d SYUWVc_S _c^_bpcbp SbVS_X]_W^lV [^_`[Y5 5ݷTQ\_h[Yݷ
^QU`YbY5 `_\p SS_UQ cV[bcQ Y c7 `7 3YUWVcl ]_Tdc Rlcm S\_WV^l UadT
S UadTQD `aQ[cYhVb[Y \oRQp bYbcV]Q `aVUdb]QcaYSQVc S c_] Y\Y Y^_]
SYUV SYUWVc 5ݷTad``Qݷ [_c_alZ b`VgYQ\m^_ `aVU^QX^QhV^5 hc_Rl b_6
UVaWQcm UadTYV SYUWVcl5 ^_ RlSQoc Y UadTYV b\dhQY ‑ ^Q`aY]Va5
R_\VV b\_W^lZ SYUWVc ]_WVc Yb`_\mX_SQcm R_\VV `a_bclV SYUWVcl
[Q[ bS_Y b_bcQS^lV hQbcY7 =^_TYV RYR\Y_cV[Y SYUWVc_S `aVU`_hYcQoc
[QWUlZ SYUWVc _e_a]\pcm [Q[ _[^_5 hc_ `_XS_\pVc YXapU^do hQbcm
aQR_cl `_ Yf _caYb_S[V5 dUQ\V^Yo b n[aQ^Q5 `VaV]VjV^Yo Y c7 `7 `VaV6
\_WYcm ^Q TaQeYhVb[do `_UbYbcV]d7 OU]T `aY]V^pVc `a_cYS_`_\_W6
^lZ `_Uf_UC _[^_ XUVbm bhYcQVcbp hQbc^l] b\dhQV] SYUWVcQ5 `aY nc_]
S R_\miY^bcSV `a_TaQ]] `aY]V^pocbp c_\m[_ _[^Q SVaf^VT_ da_S^p7
2YR\Y_cV[Q `_XS_\pVc b_XUQSQcm U_hVa^YV _[^Q5 ^_ caVRdVcbp nc_ aVU6
[_ ‑ ^Q`aY]Va5 hc_Rl Yb`_\mX_SQcm S_X]_W^_bcY RYR\Y_cV[Y X@5>PU5
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U\p [_c_a_Z ^dW^_ _cUV\m^_V _[^_7 Hc_ [QbQVcbp _Rlh^lf SYUWVc_S5
c_ Sb5ݷ hc_ bSpXQ^_ b Yf S^Vi^Y] SYU_]5 `_XYgY_^Ya_SQ^YV]5 ^Q\_WV6
^YV] UadT ^Q UadTQ Y c7 `75 OU]T `_]^Yc Y _RaQRQclSQVc bQ]_bc_pcV\m6
^_D b c_h[Y XaV^Yp TaQeYhVb[_Z `_UbYbcV]l SYUWVcl OU]T _bcQocbp
`a_bc_ eaQT]V^cQ]Y YX_RaQWV^Yp S^dcaY _U^_T_ _[^Q5 c7 V7 SYUWVcl
OU]T ^V pS\pocbp _[^Q]Y7

@a_TaQ]]Q5 [_c_a_Z ]l S_b`_\mXdV]bp U\p `aY]VaQ5 RdUVc aQR_cQcm
_hV^m `a_bc_C ^QaYbdVc _[^_ b_ b\_S_] ݷ?>>85ݷ S XQT_\_S[V Y ^QU`Ybmo
Q5<<?5ݷ `?B<41ݷ S bQ]_] _[^V5 `_b\V hVT_ U_WUݷcbp ^QWQcYp [\QSY6
iY NC31@5 Y XQSVaiYcbp7 Hc_Rl aVQ\YX_SQcm nc_ b `_]_jmo OU]T5 ^Q]
`_caVRdocbp _RkV[cl USdf [\Qbb_S5 _`YbQ^^lf S RYR\Y_cV[V7 ?RkV[c
[\QbbQ O<h`9>4?G RdUVc _cSVhQcm XQ T\QS^_V _[^_ 1XQ VT_ aQX]Val Y
cV[bc XQT_\_S[Q25 Q U\p _c_RaQWV^Yp cV[bcQ S bQ]_] _[^V ^Q] `aYUݷcbp
b_XUQcm b__cSVcbcSdojYZ SYUWVc ‑ _RkV[c [\QbbQ O<hK?H7 ;a_]V c_T_5
U\p XQ`db[Q T\QS^_T_ gY[\Q5 [_c_alZ RYR\Y_cV[Q OU]T `aVU`_hYcQ6
Vc _aTQ^YX_SlSQcm bQ]Q<:5 ^Q] ^dW^_ RdUVc _RaQcYcmbp [ bcQcYhVb[_6
]d ]Vc_Ud [\QbbQ O<5 [_c_alZ _RkVUY^pVc R�_\mido hQbcm T\_RQ\m^lf
bdj^_bcVZ 1`VaV]V^^lf Y ed^[gYZ25 SS_UY]lf RYR\Y_cV[_Z7

;QWUlZ YX [\Qbb_S O<5 O<h`9>4?G Y O<hK?H _`YbQ^ S _cUV\m^_] XQ6
T_\_S_h^_] eQZ\V5 cQ[ hc_ ^Q] `aYUݷcbp `_U[\ohYcm Yf SbV7 8QcV] ]l
_`YiV] ed^[gYo =19>5 S cV\V [_c_a_Z b_XUQUY] _RkV[cl U\p T\QS^_6
T_ _[^Q Y S\_WV^^_T_ S ^VT_ SYUWVcQ5 `aY[QWV] RYR\Y_cV[V `_[QXQcm
1SlSVbcY ^Q n[aQ^2 T\QS^_V _[^_ Y XQ`dbcY] T\QS^lZ gY[\7 @_\^_bcmo
cV[bc `a_TaQ]]l RdUVc cQ[Y]C

88 6<D;885<<?73@@
39>3<E45 EOU8O<7QG
39>3<E45 EOU8O<h`9>4?G7QG
39>3<E45 EOU8O<hK?H7QG

9>D =19>19>D 1B735 381B 331B7F2
K

O<h`9>4?G 3G9> F >5G O<h`9>4?G1<995 :995 285<<?22D
O<hK?H 32 F >5G O<hK?H195 95 <995 :995 2Q5<<?5 `?B<4122D
26G<125<C9J51<?2D
G9>6G5>412D
G9>6GC8?G12D
B5DEB> O<CCBE>12D

M

8UVbm d]Vbc^l ^V[_c_alV `_pb^V^Yp7 @QaQ]Vcal [_^bcad[c_aQ [\QbbQ
O<h`9>4?G ‑ aQX]Va _[^Q `_ T_aYX_^cQ\Y5 `_ SVacY[Q\Y Y cV[bc U\p
XQT_\_S[Q _[^Q 1`_b\VU^YZ `QaQ]Vca ^V _RpXQcV\V^27 ;\Qbb O<h`9>4?G
pS\pVcbp S OU]T ^Qb\VU^Y[_] [\QbbQ O<hPB?E@D S ^QiV] `aY]VaV nc_

<:@_XWV ]l dX^QV]5 [Q[ _c_RaQcm T\QS^lZ gY[\ d OU]T Y _aTQ^YX_SQcm VT_
bQ]Y]5 YXSVjQp RYR\Y_cV[d _ cVf b_RlcYpf5 [_c_alV Vݷ [QbQocbp7
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SQW^_5 `_b[_\m[d _RkV[cl O<hPB?E@ _R\QUQoc Y^cVaVb^l] bS_ZbcS_]C
^QhY^Qp b ]_]V^cQ b_XUQ^Yp cQ[_T_ _RkV[cQ SbV UadTYV b_XUQSQV]lV
_RkV[cl6SYUWVcl QSc_]QcYhVb[Y bcQ^_Spcbp VT_ `_UhY^ݷ^^l]Y 1S[\o6
hQocbp S Tad``d25 Y `a_U_\WQVcbp nc_ U_ cVf `_a5 `_[Q ^V RdUVc SlXSQ^
]Vc_U 5>47 CQ[Y] _RaQX_]5 SYUWVc cY`Q O<hK?H5 [_c_alZ ]l b_XUQݷ]
b\VUdojVZ bca_[_Z ^QiVZ `a_TaQ]]l5 RdUVc bhYcQcmbp S\_WV^^l] S
T\QS^_V _[^_5 hc_ ^Q]5 b_RbcSV^^_5 Y caVRdVcbp7

@QaQ]Vcal [_^bcad[c_aQ [\QbbQ O<hK?H ‑ [__aUY^Qcl SVaf^VT_ \V6
S_T_ dT\Q SYUWVcQ _c^_bYcV\m^_ _[^Q5 S [_c_a_V Sf_UYc SYUWVc 1_c6
]VcY]5 hc_ XUVbm Y]VVcbp S SYUd Y]V^^_ _[^_5 Q ^V5 ^Q`aY]Va5 cQ[_Z
SYUWVc cY`Q O<hPB?E@5 [_c_alZ _[^_] ^V pS\pVcbp25 aQX]Val SYUWVcQ
Y cV[bc ^QU`YbY5 aQUY [_c_a_Z ]l5 b_RbcSV^^_5 nc_c K?H Y b_XUQ7[ݷ ;Q[
SYUY]5 ^Qi SYUWVc RdUVc XQ`_\^pcm b_R_Z Sbݷ `a_bcaQ^bcS_ T\QS^_T_
_[^Q7

3 b\VUdojVZ bca_[V U\p SYUWVcQ b ^QU`Ybmo SlXlSQVcbp ]Vc_U
<125<C9J55 [_c_alZ dbcQ^QS\YSQVc aQX]Va iaYecQ S <? `Y[bV\VZ5 hc_6
Rl ^QU`Ybm `_\dhY\Qbm `_[ad`^VV7

5Q\VV ]l b__RjQV] _RkV[cd T\QS^_T_ _[^Q5 hc_ R_\miV SYUWVc_S S
^VT_ U_RQS\pcm ^V b_RYaQV]bp 1]Vc_U 5>42 Y `aY[QXlSQV] SlSVbcY _[6
^_ ^Q n[aQ^ 1]Vc_U C8?G27 9]V^^_ nc_c ]Vc_U dbcQ^_SYc b_VUY^V^YV b
a6bVaSVa_]5 `_b[_\m[d _^_ Vjݷ ^V dbcQ^_S\V^_7 @_b\VU^pp bca_[Q `a_6
TaQ]]l XQ`db[QVc T\QS^lZ gY[\ _RaQR_c[Y b_RlcYZ5 SlXlSQp bcQcYhV6
b[YZ ]Vc_U BE> [\QbbQ O<D S_XSaQjQV]_V ncY] ]Vc_U_] X^QhV^YV aQS^_
^d\o5 Vb\Y Sbݷ S `_apU[V5 Y _c\YhQVcbp _c ^d\p5 Vb\Y hc_6c_ `_i\_ ^V
cQ[D nc_ `_XS_\pVc Yb`_\mX_SQcm aVXd\mcQc ]Vc_UQ BE> S [QhVbcSV [_6
UQ XQSVaiV^Yp `a_gVbbQ5 hc_ ]l Y UV\QV]5 `_]VbcYS VT_ SlX_S S cV\_
_`VaQc_aQ B5DEB>7

Hc_Rl _c[_]`Y\Ya_SQcm Y b_RaQcm ^Qid `a_TaQ]]d5 `_caVRdVcbp
`aY]Va^_ cQ[Qp [_]Q^UQC

744 6`1<< 67 85<<?73@@ 6<6<D; 6? 85<<?

8Q`dbcYS `a_TaQ]]d5 [Q[ _Rlh^_5 [_]Q^U_Z 5ݷ?>>7885ݷ ]l dSYUY] _[6
^_5 SlT\pUpjVV [Q[ `_[QXQ^_<; ^Q aYb7 :97=7 Hc_Rl XQSVaiYcm `a_TaQ]6
]d5 ]_W^_ ^QWQcm LDB<6L S cVa]Y^Q\V5 TUV ]l Vݷ XQ`dbcY\Y 1`_`a_bcd
T_S_ap5 `aYRYcm V25ݷ \YR_ ^QWQcm NC31@5 S Vݷ b_RbcSV^^_] _[^V7 CQ[do
aVQ[gYo ^Q NC31@5 RYR\Y_cV[Q OU]T `aVUdb]QcaYSQVc `_ d]_\hQ^YoD
`aY WV\Q^YY nc_ ]_W^_ _c]V^Ycm7

<;@_]^YcV5 hc_ S a `9>4?G XQ aYb_SQ^YV aQ][Y Y XQT_\_S[Q _[^Q _cSVhQVc ^V
bQ]Q _[_^^Qp `a_TaQ]]Q5 Q _[_^^lZ ]V^VUWVa7 1Sc_a [^YTY Yb`_\mXdVc 6FG=;5
[_c_alZ ]_W^_ Rl\_ ^QXSQcm U_S_\m^_ `_`d\pa^l] ‑ \Vc nUQ[ ;> ^QXQUD `aYSV6
Uݷ^^lV ^Q aYbd^[Qf b[aY^i_cl bUV\Q^l Y]V^^_ `_U ^Y]7 @_b[_\m[d Sl5 b[_aVV
SbVT_5 Yb`_\mXdVcV UadT_Z _[_^^lZ ]V^VUWVa5 S^Vi^YZ SYU _e_a]\V^Yp _[_iV[ d
SQb `_\dhYcbp ^V cQ[_Z5 [Q[ ^Q aYbd^[Qf7 B_S`QUQcm RdUVc c_\m[_ SYU S^dcaV^^VZ
_R\QbcY _[^Q7
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AYb7 :97=7 Q5<<?5 ?̀B<4 ^Q OU]T

?[^_ ^QiVZ `a_TaQ]]l _R\QUQVc _U^Y] ^Vb[_\m[_ ^V_WYUQ^^l]
bS_ZbcS_]C VT_ ]_W^_ `VaV]VjQcm `_ n[aQ^d5 Q S_c YX]V^Ycm VT_ aQX]Va
^V `_\dhYcbp7 5V\_ cdc S c_]5 hc_ VUY^bcSV^^lZ SYUWVc S ^QiV] _[^V
Y]VVc Wݷbc[_ XQUQ^^lZ aQX]Va Y ^V `aVUdb]QcaYSQVc VT_ YX]V^V^Yp7
; S_`a_bd _R YX]V^V^YY aQX]Va_S _[_^ ]l Vjݷ SVa^ݷ]bp7

@a_TaQ]]Q S cQ[_] SYUV5 S [_c_a_] ]l Vݷ S_b`a_YXSV\Y5 Y]VVc _UY^
SVbm]Q bVamݷX^lZ ^VU_hݷc S `\Q^V [QhVbcSQ [_UQC [_^bcQ^cl :995 <99 Y
<? S ^VZ XQ`YbQ^l pS^l] _RaQX_]5 RVX SSVUV^Yp Y]7^ݷ @_c_] ]l _Rp6
XQcV\m^_ Yb`aQSY]bp5 Q bVZhQb ^Qb R_\miV Y^cVaVb_SQ\Q ^QT\pU^_bcm
[_a_c[_T_ `aY]VaQ7

:97::7;7 @a_bclV [^_`[Y Y aVQ[gYp ^Q ^Yf
@a_TaQ]]Q5 aQbb]_caV^^Qp S `aVUlUdjV] `QaQTaQeV5 eQ[cYhVb[Y

^YhVT_ ^V UV\Q\Q ‑ VUY^bcSV^^l] UVZbcSYV] `_\mX_SQcV\p5 ^Q [_c_6
a_V _^Q aVQTYa_SQ\Q5 Rl\_ ^QWQcYV NC31@5 1U\p XQSVaiV^Yp aQR_cl25
UQ [ c_]d WV ncd aVQ[gYo ^Q NC31@5 `aVUdb]_caV\Y ^V ]l5 Q QSc_6
al OU]T7 6UY^bcSV^^l] SYUWVc_]5 [_c_alZ ]l XQUVZbcS_SQ\Y5 Rl\
O<hK?H5 [_c_alZ _c^_bYcbp [ `QbbYS^l] SYUWVcQ] Y\Y SYUWVcQ]
SlS_UQ 1?ED@ED G9475DC2 ‑ cQ[Y]5 b [_c_al]Y `_\mX_SQcV\m _Rlh^_ ^V
]_WVc ^YhVT_ bUV\Qcm5 [_c_alV bQ]Y `_ bVRV ^V _RaQRQclSQoc ^Y[Q[Yf
b_RlcYZ7 >Q bQ]_] UV\V Yf ]_W^_ XQbcQSYcm nc_ UV\Qcm ‑ ^Q`aY]Va5
Vb\Y `_\mX_SQcV\m SQ] hV]6c_ ^V dT_UY\ Y Sl `_bcQSY\Y bVRV gV\m XQ6
TQUQcm V]d aVRdbD ^_ S ^_a]Q\m^lf db\_SYpf SYUWVcl SlS_UQ c_\m6
[_ _c_RaQWQoc cd Y\Y Y^do Y^e_a]QgYo5 [_c_aQp ]_WVc _bcQSQcmbp
^VYX]V^^_Z5 Q ]_WVc ]V^pcmbp S f_UV aQR_cl `a_TaQ]]l7

3 _c\YhYV _c SYUWVc_S SlS_UQ5 SYUWVcl SS_UQ 5 Y^_TUQ ^QXl6
SQV]lV cQ[WV Q[cYS^l]Y<<5 `aVU`_\QTQoc5 hc_ `_\mX_SQcV\m RdUVc
b ^Y]Y hc_6c_ UV\Qcm ‑ cl[Qcm S ^Yf ]li[_Z5 ^QWY]Qcm [\QSYiY ^Q

<<Bca_T_ T_S_ap5 Q[cYS^lZݷ SYUWVcݷ ‑ nc_ cVa]Y^5 `aVU`_\QTQojYZ ^V `a_bc_
S_X]_W^_bcm U\p SYUWVcQ _RaQRQclSQcm b_RlcYp5 ^_ Y c_5 hc_ UQ^^lZ [_^[aVc^lZ
SYUWVc ^Q n[aQ^V S ^Qbc_pjYZ ]_]V^c U\p nc_T_ U_bcd`V^7 3YUWVcl SlS_UQ Q[cYS6
^l]Y ^V RlSQoc ^Y[_TUQ5 ^_ Y SYUWVc SS_UQ ^V _RpXQcV\m^_ pS\pVcbp Q[cYS^l] ‑
VT_ ]_W^_ UVQ[cYSYa_SQcm5 Y _^ c_TUQ ^Y[Q[YV b_RlcYp _RaQRQclSQcm ^V RdUVc5 `_[Q
VT_ b^_SQ ^V Q[cYSYadoc7 CQ[YV ݷUVQ[cYSYa_SQ^^lVݷ SYUWVcl5 `_6Q^T\YZb[Y hQjV
^QXlSQV]lV b\_S_] 49C12<545 _Rlh^_ _caYb_SlSQocbp [Q[Y]6^YRdUm bVal] gSVc_]
Y\Y `a_bc_ R_\VV cdb[\l]5 hV] _Rlh^_5 hc_Rl `_[QXQcm `_\mX_SQcV\o5 hc_ `ap]_
bVZhQb UQ^^lZ SYUWVc U\p SXQY]_UVZbcSYp ^VU_bcd`V^7
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[\QSYQcdaV5 ^Q hc_ SYUWVc U_\WV^ [Q[6c_ aVQTYa_SQcm7 9XdhV^YV cQ[Yf
SYUWVc_S Y Yf SXQY]_UVZbcSYp ]l ^Qh^ݷ] b bQ]_T_5 `_WQ\dZ5 `aY]Y6
cYS^_T_ YX ^Yf ‑ b `a_bc_Z [^_`[Y5 ^QaYb_SQ^^_Z ^Q n[aQ^V Y aVQTY6
adojVZ ^Q [\Y[ ]liY5 Vb\Y `aY nc_] ]liY^lZ [dab_a ^Qf_UY\bp ^QU
YX_RaQWV^YV] [^_`[Y7

=VWUd `a_hY]5 QSc_a \Yh^_ SYUV\ \oUVZ5 ^V `_^Y]QojYf5 hc_ ݷQ]`_^]ݷ
^Q n[aQ^V ^Q bQ]_] UV\V S_SbV ^V [^_`[Q5 hc_ _^Q ^QaYb_SQ^Q ‑ S _b_RV^^_bcY
[_TUQ aVhm YUݷc _ bV^b_a^lf n[aQ^Qf5 TUV ^Q [^_`[d ^QWY]Qoc ^V jV\h[_] ]l6
iY5 Q `ap]_ `Q\mgV]7 ;_^Vh^_5 hYcQcV\p ^QiVZ [^YTY S `_U_R^_] `_U_XaVSQcm
Rl\_ Rl `_ ]V^miVZ ]VaV bcaQ^^_5 ^_ aVhm ^V _R nc_]7 @a_V[cYadp bS_Z TaQ6
eYhVb[YZ Y^cVaeVZb5 `_]^YcV5 hc_ S_b`aYpcYV `_\mX_SQcV\p ]_WVc [QaUY^Q\m6
^_ _c\YhQcmbp _c SQiVT_ b_RbcSV^^_T_5 `aYc_] XQhQbcdo cadU^_ `aVUbcQSYcm5
^Qb[_\m[_7

3 RYR\Y_cV[V OU]T [^_`[Q `aVUbcQS\V^Q [\Qbb_] O<hKEDD?>7 ;Q[
^Y bcaQ^^_5 `QaQ]Vcal [_^bcad[c_aQ d ^VT_ c_h^_ cQ[YV WV5 [Q[ Y
d X^Q[_]_T_ ^Q] `_ `aVUlUdjV]d `QaQTaQed O<hK?HC hVclaV hYb\Q5
XQUQojYV [__aUY^Qcl \VS_T_ SVaf^VT_ dT\Q5 iYaY^d Y Slb_cd5 Y bca_6
[Q ‑ cV[bc5 [_c_alZ b\VUdVc `_[QXQcm7 3__RjV S OU]T cQ[_Sl `QaQ6
]Vcal VUSQ \Y ^V SbVf [_^bcad[c_a_S [\Qbb_S5 `aVUbcQS\pojYf SY6
UWVclD Yb[\ohV^Yp Sa_UV O<h`9>4?G aVU[Y Y `_T_Ul ^V UV\Qoc7 AQX6
\YhQVcbp aQXSV hc_ b`_b_R Y^cVa`aVcQgYY bca_[Y5 `VaVUQSQV]_Z `pcl]
`QaQ]Vca_]7

;Q[ ]l `_^Y]QV]5 [^_`[Q ‑ nc_ ^V `a_bc_ YX_RaQWV^YV ^Q n[aQ^VD
Vݷ `aVU^QX^QhV^YV ‑ hc_6c_ UV\Qcm5 [_TUQ `_\mX_SQcV\m `_ ^VZ j6]\ݷ
^Vc7 Hc_Rl `_\mX_SQcV\m _[_^hQcV\m^_ XQRl\5 hc_ Y]VVc UV\_ b ^Q6
aYb_SQ^^_Z [^_`[_Z5 Q ^V ^Qbc_pjVZ5 _^Q `aY jV\h[V ]limo ]V^p6
Vc bS_ݷ YX_RaQWV^YV cQ[5 hc_Rl SlT\pUVcm ^QWQc_ZD b ncY] RYR\Y_cV6
[Q b`aQS\pVcbp bQ]Q5 RVX ^QiVT_ dhQbcYp7 >_ SVUm Y ^QiQ `a_TaQ]]Q
c_WV U_\W^Q hc_6c_ bUV\Qcm5 [_TUQ `_\mX_SQcV\m bS_Y]Y UVZbcSYp]Y
Q[cYSYadVc [^_`[d1

3 RYR\Y_cV[V OU]T `aY^pc U_S_\m^_ ^V_WYUQ^^lZ `_Uf_U [ XQ6
UQ^Yo aVQ[gYY ^Q b_RlcYp5 S hYb\_ [_c_alf Sf_UYc Y ^QWQcYV [^_`6
[YC U\p nc_T_ Yb`_\mXdocbp ed^[gYY _RaQc^_T_ SlX_SQ5 R_\miV YX6
SVbc^lV `_U ^QXSQ^YV] 31<<213;6ed^[gYY 5 [_c_alV ]l _RbdWUQ\Y S
B7=7:7ݷ 6b\Y `aY`_]^Ycm5 [Q[do cVa]Y^_\_TYo ]l cQ] SSV\Y5 c_ S a_\Y
`_UbYbcV]l6bVaSVaQ d ^Qb _[QWVcbp RYR\Y_cV[Q OU]T5 Q S a_\Y [\YV^6
cQ ‑ T_\_S^Qp `a_TaQ]]Q5 ^Q`YbQ^^Qp ^Q]Y7 L1<<213;6ed^[gYp U_\W^Q
Y]Vcm cQ[_Z SYUC

F?94 31<<213;h6E>31O<h`9475D 3G5 F?94 3EC5B2
K

88 777
M

?c]VcY]5 hc_ [\Qbb O<h`9475D S RYR\Y_cV[V OU]T pS\pVcbp RQX_Sl]
U\p SbVf [\Qbb_S5 _`YblSQojYf SYUWVcl5 cQ[ hc_5 [Q[_S Rl ^Y Rl\
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AYb7 :97>7 ?[^_ `a_TaQ]]l C@51;

SQi SYUWVc5 VT_ QUaVb ]_W^_ RdUVc S cQ[do ed^[gYo `VaVUQcm `VaSl]
`QaQ]Vca_] 1`_]^YcV `a_ `aV_RaQX_SQ^YV QUaVb_S `_ XQ[_^d `_\Y]_a6
eYX]Q12

B_XUQS Y ^Qbca_YS _RkV[c [^_`[Y 1_RkV[c [\QbbQ O<hKEDD?>25 ]l b_6
_RjQV] V]d QUaVb ^QiVZ 31<<213;6ed^[gYY Y X^QhV^YV U\p Vݷ `QaQ]VcaQ
EC5B 1`_b\VU^VV `_XS_\pVc Yb`_\mX_SQcm _U^d ed^[gYo U\p _RaQR_c[Y
aQX^lf b_RlcYZ27 ;_TUQ `_\mX_SQcV\m Q[cYSYadVc [^_`[d ^Q n[aQ^V5
_RkV[c O<hKEDD?> SlX_SVc ^Qid 31<<213;6ed^[gYo5 `VaVUQS VZ `VaSl]
`QaQ]Vca_] QUaVb _RkV[cQ6[^_`[Y5 Q Sc_al] ‑ c_ X^QhV^YV5 [_c_a_V
]l d[QXQ\Y `aY aVTYbcaQgYY 31<<213;’Q7

5\p Y\\obcaQgYY aQbb]_caY] bdTdR_ Yb[dbbcSV^^do `a_TaQ]]d5 [_6
c_aQp `_ ^QWQcYo [^_`[Y RdUVc SlUQSQcm ^V[YV bca_[Y S bS_Z bcQ^6
UQac^lZ `_c_[ SlS_UQ ‑ c_ Vbcm ]l dSYUY] ncY bca_[Y S c_] cVa]Y^Q6
\V5 YX [_c_a_T_ XQ`dbcY\Y `a_TaQ]]d7 ?Rlh^_ cQ[ ^V UV\QocD `aVU`_\Q6
TQVcbp5 hc_ `a_TaQ]]Q5 Y]VojQp TaQeYhVb[YZ Y^cVaeVZb5 ]_WVc Rlcm
XQ`djV^Q cQ[5 hc_ `_\mX_SQcV\m ^V RdUVc SYUVcm Vݷ bcQ^UQac^lV `_c_[Y
1^Q`aY]Va5 hVaVX ]V^o Y\Y Y[_^_h^lV eQZ\_SlV ]V^VUWVal25 Y `_nc_6
]d Sbo Y^e_a]QgYo5 `aVU^QX^QhV^^do U\p `_\mX_SQcV\p5 _^Q U_\W^Q
SlUQSQcm hVaVX bS_Z TaQeYhVb[YZ Y^cVaeVZb7 BUV\Qcm nc_ ^VcadU^_5
^_ XUVbm Y bVZhQb ^Q] SQW^VV `a_Y\\obcaYa_SQcm cVf^Y[d _RaQR_c[Y
^QWQcYZ ^Q ^QaYb_SQ^^lV [^_`[Y ^Q [Q[ ]_W^_ R_\VV [_a_c[_Z `a_6
TaQ]]V5 Q SlS_U S bcQ^UQac^lZ `_c_[ 1S]Vbc_ Yb`_\mX_SQ^Yp U\p nc_6
T_ b`VgYQ\m^_T_ SYUWVcQ2 `_XS_\Yc bn[_^_]Ycm UVbpc_[ bca_[ U\Y^l
`aY]VaQ7

@a_TaQ]]Q5 [_c_ado ]l ^Q`YiV]5 _c_RaQXYc S bS_ݷ] _[^V caY [^_`6
[Y b ^QU`Ybp]Y 1I\ݷ 5ݷ?>>85 1I\ݷ 7??42I5ݷ Y ݷZE9Dݷ 1b]7 aYb7 :97>27
@_ ^QWQcYo ^Q `VaSlV USV YX ^Yf `a_TaQ]]Q RdUVc SlUQSQcm S
bcQ^UQac^lZ `_c_[ SlS_UQ b__cSVcbcSV^^_ eaQXl Q5<<?5ݷ G?B<41ݷ Y
P??42I55ݷ G?B<415ݷ Q `_ ^QWQcYo ^Q caVcmo ‑ XQSVaiQcmbp7 5\p nc_T_
^Q] `_caVRdocbp USV 31<<213;6ed^[gYYC _U^Q RdUVc `VhQcQcm b__RjV^YV5
QUaVb [_c_a_T_ `VaVUQ^ hVaVX `QaQ]Vca EC5B5 Q Sc_aQp ‑ XQSVaiQcm
`a_TaQ]]d5 YT^_aYadp bS_Y `QaQ]Vcal7 3lT\pUVcm _^Y RdUdc cQ[C
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=_W^_5 S`a_hV]5 XQSVaiQcm `a_TaQ]]d ]V^VV aQUY[Q\m^l] b`_b_R_]7
Ed^[gYp O<CCBE>5 aVQ\YXdojQp T\QS^lZ gY[\5 aQR_cQVc U_ cVf `_a5
`_[Q f_cp Rl _U^_ _[^_5 b_XUQ^^_V ^QiVZ `a_TaQ]]_Z5 _bcQݷcbp S b_6
bc_p^YY SYUY]_T_5 [_TUQ WV SYUY]lV _[^Q [_^hY\Ybm5 _^Q S_XSaQjQ6
Vc d`aQS\V^YV7 ?[^_ d ^Qb SbVT_ _U^_5 cQ[ hc_ U_bcQc_h^_ VT_ XQ6
[alcm ‑ Y UV\_ bUV\Q^_7 1UaVb T\QS^_T_ _[^Q ]_W^_ Rl\_ Rl `VaV6
UQcm S 5H9Dh31<<213; hVaVX Sc_a_Z `QaQ]Vca5 ^_ ]_W^_ bUV\Qcm Vjݷ
`a_jV7 @VaSlZ `QaQ]Vca XUVbm Vbcm SbVTUQ5 Y S UQ^^_] b\dhQV hVaVX
^VT_ RdUVc `VaVUQ^ QUaVb _RkV[cQ [^_`[Y ZE9D7 Q ]l c_h^_ X^QV]5 hc_
ncQ [^_`[Q aQb`_\_WV^Q ^V`_baVUbcSV^^_ S T\QS^_] _[^V5 c_ Vbcm T\QS6
^_V _[^_ pS\pVcbp Vݷ a_UYcV\mb[Y] SYUWVc_]5 cQ[ hc_ 5H9Dh31<<213;
]_WVc SlT\pUVcm cQ[C

CD1D93 F?94 5H9Dh31<<213;1O<h`9475D 3G5 F?94 32
K
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M

D cQ[_T_ aViV^Yp Vbcm _UY^ bVamݷX^lZ ^VU_bcQc_[C _^_ XQSpXQ^_ ^Q
c_c eQ[c5 hc_ [^_`[Q Slf_UQ ^V S\_WV^Q ^Y S_ hc_5 [a_]V T\QS^_T_
_[^Q7 Nc_ ]_WVc ^V SbVTUQ Rlcm cQ[ ‑ ^Q`aY]Va5 aQUY R_\VV nbcVcYh6
^_T_ SYUQ _[^Q Y\Y b gV\mo c_^[_Z ^Qbca_Z[Y `a_gVbbQ b]V^l aQX]VaQ
_[_^ ]l ]_WV] ncd [^_`[d S\_WYcm S Tad``d 1SYUWVc O<hPB?E@2 Y\Y
[dUQ6c_ Vj5ݷ `aYhݷ] aViV^YV _R nc_] ]l ]_WV] `aY^pcm dWV `_b\V c_6
T_5 [Q[ ed^[gYp 5H9Dh31<<213; RdUVc ^Q`YbQ^Q5 Y5 [_^Vh^_ WV5 XQRdUV]
Vݷ YX]V^Ycm7 @aQSY\m^VV RdUVc UadT_V aViV^YVC USYTQcmbp _c a_UYcV\p
[ a_UYcV\o U_ cVf `_a5 `_[Q ^V ^QZUݷ] SYUWVc5 a_UYcV\p ^V Y]VojYZ
1U\p ^VT_ @1B5>D SVa^ݷc ^d\VS_Z d[QXQcV\m2 ‑ nc_ Y RdUVc T\QS^_V _[^_7
3 cQ[_] SQaYQ^cV ^QiQ ed^[gYp `aY]Vc b\VUdojYZ SYUC

CD1D93 F?94 5H9Dh31<<213;1O<h`9475D 3G5 F?94 32
K

O<h`9475D 3@D
4? K
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9]Vp _RV 31<<213;6ed^[gYY5 ]l ]_WV] `aYbcd`Ycm [ e_a]Ya_SQ^Yo
^QiVT_ UYQ\_T_S_T_ _[^Q7 ?Rlh^_ S cQ[Yf b\dhQpf cadU^_ XQaQ^VV
`aVUdTQUQcm5 [Q[_Sl U_\W^l Rlcm aQX]Val SbVf ^QiYf SYUWVc_S5 hc_6
Rl `_\dhV^^_V _[^_ b]_caV\_bm Vb\Y ^V [aQbYS_5 c_ f_cp Rl ^V b\Yi6
[_] da_U\YS_D ]VWUd cV] Y]V^^_ nc_T_ ‑ d[QXQ^Yp aQb`_\_WV^Yp Y
aQX]Va_S b c_h^_bcmo U_ `Y[bV\p ‑ _c ^Qb caVRdoc [_^bcad[c_al SY6
UWVc_S OU]T7 ;Q[ `aQSY\_5 `aVWUV hV] _[^_ _RaVcݷc _[_^hQcV\m^lZ
SYU5 `aYf_UYcbp S^VbcY ^Vb[_\m[_ [_aaV[gYZ S SlRaQ^^lV aQX]Val7
@aY nc_] hYb\Q5 `VaVUQSQV]lV [_^bcad[c_aQ]5 XQSYbpc UadT _c Uad6
TQD ^Q`aY]Va5 ]l bVZhQb b_RYaQV]bp ^QaYb_SQcm caY [^_`[Y _U^d ^QU
UadT_Z5 cQ[ hc_ SVacY[Q\m^_V aQb`_\_WV^YV [QWU_Z YX ^Yf5 [a_]V `Va6
S_Z5 RdUVc XQSYbVcm _c Slb_cl `aVUlUdjYf [^_`_[D `\ob [ c_]d bQ]Y
[^_`[Y5 `_6SYUY]_]d5 bc_Yc bUV\Qcm _UY^Q[_S_T_ aQX]VaQ5 ^_ dTQUQcm5
[Q[_T_ Y]V^^_5 c_WV b `VaS_T_ aQXQ ^V `_\dhYcbp7 @_nc_]d ]l `aY6
]V^Y] bcQalZ U_RalZ `aY^gY`C ^Y[Q[YV hYb\Q ^V U_\W^l SbcaV6
hQcmbp S `a_TaQ]]V S pS^_] SYUV5 SbV] [_^bcQ^cQ] b\VUdVc
UQcm Y]V^Q7 ;_^bcQ^c d ^Qb RdUVc hVclaVC iYaY^Q [^_`[Y5 Slb_cQ
[^_`[Y5 aQbbc_p^YV ]VWUd [^_`[Q]Y5 Q cQ[WV ]VWUd [^_`[_Z Y [aQV]
_[^Q 1S__RjV T_S_ap5 ncY USQ aQbbc_p^Yp ^V _RpXQ^l b_S`QUQcm5 ^_ U\p
d`a_jV^Yp [QacY^l RdUV] bhYcQcm Yf _UY^Q[_Sl]Y25 Y aQX]Va iaYecQ
U\p ^QU`YbVZ ^Q [^_`[Qf7 @_\dhQV] b\VUdojVV<=C

5>E= K
C@139>7 F >5 88 `a_]VWdc[Y
2EDD?>hG F ;995 88 iYaY^Q [^_`[Y
2EDD?>h8 F =95 88 Slb_cQ [^_`[Y
6?>DhC9J5 F ;9 88 aQX]Va iaYecQ

MD

Hc_Rl b_XUQcm SbV caY _RkV[cQ [^_`_[ _U^Y] gY[\_]5 _`YiV] ^QU`YbY
^Q [^_`[Qf S SYUV ]QbbYSQC

CD1D93 3?>CD 381B 3=C7df F K
2\1I 85<<?25 2\1I 7??42I525 2ZE9D2

MD

CV`Vam ]_W^_ `aYbcd`Qcm [ ^Q`YbQ^Yo ed^[gYY =19>7 >Qh^ݷ] Vݷ b
b_XUQ^Yp _RkV[cQ T\QS^_T_ _[^Q5 ^_ `aVUSQaYcV\m^_ `_bhYcQV]5 [Q[_6
T_ _^_ U_\W^_ Rlcm aQX]VaQ7 @_ T_aYX_^cQ\Y d ^Qb `_\dhQVcbp _U^Q
[^_`[Q Y USQ `a_]VWdc[Q ‑ b\VSQ Y b`aQSQ _c [^_`[YD `_ SVacY[Q\Y ‑
caY [^_`[Y Y hVclaV `a_]VWdc[Q7 9]VV] b\VUdojVVC

<=8UVbm `_[QXQ^l _[_^hQcV\m^lV aQX]ValD _^Y `_\dhV^l ]Vc_U_] `a_R Y _iYR_[
XQ caY Y\Y hVclaV `_`lc[Y7
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_b_RV^^_bcY SVR6`aY\_WV^YZ5 bcQ\_ ]_U^_ _Rf_UYcmbp RVX [^_`[Y5 `_ [_c_a_Z
SlRaQ^^lV `_\mX_SQcV\V] SQaYQ^cl `aYS_Upcbp S Yb`_\^V^YV 1S ^QiV] b\dhQV
S nc_Z a_\Y Slbcd`QVc [^_`[Q \5D127 3]Vbc_ nc_T_ SbV YX]V^V^Yp `a_Ybf_Upc
baQXd5 [Q[ c_\m[_ `_\mX_SQcV\m f_cm hc_6c_ YX]V^Yc S UYQ\_TV7 =l c_WV ]_T6
\Y Rl cQ[ bUV\Qcm5 nc_ _hV^m `a_bc_C [^_`[d \5D1 dRaQcm5 Q 31<<213;6ed^[gYo
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AYb7 :97@7 5V]_^bcaQgYp `_\p SS_UQ

1b_RbcSV^^_ T_S_ap5 cd WV bQ]do5 [_c_aQp d ^Qb dWV Vbcm2 ^QX^QhYcm SbV] caݷ]
aQUY_[^_`[Q] Y [^_`[V6TQ\_h[V5 R\QT_ ]Vc_U 31<<213; d ^Yf d SbVf Vbcm Y UV6
\QVc c_ WV bQ]_V5 hc_ Y U\p _Rlh^_Z [^_`[Y7 CQ[ S_c5 ^V UV\QZcV nc_T_5 Y Vb\Y
[c_6^YRdUm b[QWVc SQ]5 hc_ cQ[ p[_Rl dU_R^VV U\p `_\mX_SQcV\p ‑ ^V _RaQjQZcV
S^Y]Q^Yp ^Q cQ[Yf b_SVchY[_S7

:97::7=7 3YUWVcl U\p SS_UQ cV[bcQ
5\p c_T_5 hc_Rl UQcm S_X]_W^_bcm `_\mX_SQcV\o SS_UYcm cV[bc5

OU]T `aVU_bcQS\pVc caY _b^_S^lf cY`Q SYUWVc_SC _U^_bca_h^_V `_6
\V SS_UQ 1[\Qbb O<hR>@ED25 ]^_T_bca_h^_V `_\V 1O<hVE<D9<9>5hR>@ED2
Y cV[bc_SlZ aVUQ[c_a 1O<h]5HDhN49D?B27

>Qh^ݷ] b _U^_bca_h^_T_ `_\p [Q[ bQ]_T_ `a_bc_T_7 ;_^bcad[c_a
[\QbbQ O<hR>@ED5 [Q[ Y [_^bcad[c_al R_\miY^bcSQ SYUWVc_S5 `aY^Y6
]QVc `pcm `QaQ]Vca_S ‑ [__aUY^Qcl5 aQX]Val Y cV[bc ]Vc[Y5 `aYhݷ]
`_b\VU^YZ `QaQ]Vca ]_W^_ ^V d[QXlSQcm7 6b\Y VT_ Sb6ݷcQ[Y d[QXQcm5
c_ bQ]_ `_\V SS_UQ b_XUQݷcbp S b__cSVcbcSYY b XQUQ^^l]Y [__aUY^QcQ6
]Y5 Q b\VSQ [ ^V]d U_RQS\pVcbp Vjݷ Y cV[bc ]Vc[Y5 hc_ ]_WVc _[QXQcmbp
U_S_\m^_ ^V_WYUQ^^l]7 Hc_Rl Sbݷ SlT\pUV\_ ]Q]ݷ ^dW^_5ݷ U\p ]Vc[Y
`aYf_UYcbp _bcQS\pcm XQ`QbD [ c_]d WV UQ\V[_ ^V SbVTUQ Vݷ `_\_WV^YV
b\VSQ _c `_\p SS_UQ dUQh^_ S`YblSQVcbp S _Rjdo [_^gV`gYo `_bca_V6
^Yp UYQ\_T_S_T_ _[^Q7 3 `aY^gY`V `_\_WV^YV ]Vc[Y ]_W^_ YX]V^YcmD
[Q[ ncY] d`aQS\poc5 ]l aQbb[QWV] S 7<7::97:ݷ CV] ^V ]V^VV hQbc_ RlSQ6
Vc `a_jV _bcQSYcm O<hR>@ED RVX ]Vc[Y5 Q SbV ^dW^lV ^QU`YbY SlSVbcY
b `_]_jmo UadTYf SYUWVc_S5 f_cp Rl dWV X^Q[_]_T_ ^Q] O<hK?H7

;\Qbb O<hR>@ED b^QRWݷ^ ]Vc_U_] F1<E5 RVX `QaQ]Vca_S5 [_c_alZ
S_XSaQjQVc X^QhV^YV cY`Q 3?>CD 381B3 ‑ QUaVb bca_[Y5 b__cSVcbcSdo6
jVZ cV[djV]d cV[bcd5 ^QRaQ^^_]d S `_\V SS_UQ7 =Vc_U b cQ[Y] WV Y]V6
^V]5 ^_ b `QaQ]Vca_] cY`Q 3?>CD 381B3 1Y ^YhVT_ ^V S_XSaQjQojYZ25
Yb`_\mXdVcbp U\p YX]V^V^Yp cV[djVT_ cV[bcQ7

BUV\QV] U\p ^QhQ\Q `a_bcVZido UV]_^bcaQgY_^^do `a_TaQ]]d5 [_6
c_aQp ^QaYbdVc _[^_ b _U^Y] `_\V] SS_UQ Y caV]p [^_`[Q]YD `_ ^QWQ6
cYo `VaS_Z YX ^Yf bca_[Q YX `_\p SS_UQ RdUVc SlUQSQcmbp S bcQ^UQac6
^lZ `_c_[ SlS_UQ5 ^QWQcYV Sc_a_Z [^_`[Y _hYbcYc `_\V SS_UQ5 caVcmp
[^_`[Q5 [Q[ _Rlh^_5 RdUVc XQSVaiQcm aQR_cd 1b]7 aYb7 :97@27 5\p _caQ6
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R_c[Y ^QWQcYZ `VaS_Z Y Sc_a_Z [^_`[Y `_caVRdVcbp U_bcd` [ _RkV[cd
SYUWVcQ `_\p SS_UQ5 cQ[ hc_ VT_ 1c_h^VV5 VT_ QUaVb2 ]l Y `VaVUQUY] S
31<<213;6ed^[gYY hVaVX `QaQ]Vca EC5B7

@aVWUV hV] `YbQcm cV[bc 31<<213;6ed^[gYZ5 bUV\QV] Vjݷ _U^_ XQ]V6
hQ^YV7 6b\Y ^QiQ `a_TaQ]]Q Yb`_\mXdVc ^Vb[_\m[_ Q[cYS^lf SYUWV6
c_S5 S [QWUlZ ]_]V^c c_\m[_ _UY^ YX ^Yf _R\QUQVc cQ[ ^QXlSQV]l]
e_[db_] SS_UQ 5 c_ Vbcm pS\pVcbp `_\dhQcV\V] SS_UQ b [\QSYQcdal7
>QU_ b[QXQcm5 hc_ [\QSYQcda^lV b_RlcYp ^dW^l ^V c_\m[_ `_\p] SS_6
UQ cV[bcQD S hQbc^_bcY5 _Rl[^_SV^^lV [^_`[Y c_WV d]Voc aVQTYa_SQcm
^Q [\QSYQcda^lZ SS_U ‑ ^Q`aY]Va5 ^QWQcm ^Q [^_`[d 1Q cQ[WV `_bcQ6
SYcm Y\Y b^pcm TQ\_h[d5 SlRaQcm aQUY_[^_`[d2 ]_W^_ [\QSYiVZ `a_6
RV\Q5 `aY db\_SYY5 [_^Vh^_5 hc_ Y]V^^_ ncQ [^_`[Q S ^Qbc_pjYZ ]_]V^c
S\QUVVc e_[db_] SS_UQ7 3l ]_WVcV `_n[b`VaY]V^cYa_SQcm b e_[db_]
SS_UQ5 XQ`dbcYS \oR_Z YX ^QiYf `aVUlUdjYf `aY]Va_SD SYUWVc5 _R\Q6
UQojYZ e_[db_] SS_UQ5 _c]VhQVcbp VUSQ XQ]Vc^_Z `d^[cYa^_Z aQ]_h6
[_Z5 Q `VaV]VbcYcm e_[db ]_W^_ ^QWQcYV] ^Q [\QSYid ]12 1`aY nc_]
[_]RY^QgYp \896D6]12 `VaV]VjQVc e_[db S _RaQc^_] ^Q`aQS\V^YY27

@aY Q[cYSQgYY \oR_T_ YX SYUWVc_S ]li[_Z ‑ S c_] hYb\V `aY
Yb`_\^V^^_] b `_]_jmo ]li[Y ^QWQcYY ^Q ^QaYb_SQ^^do [^_`[d ‑
e_[db _Rlh^_ _bcQݷcbp d c_T_ SYUWVcQ5 [_c_alZ Rl\ Q[cYSYa_SQ^7 3_
SbVf `aY]VaQf5 aQbb]_caV^^lf U_ bYf `_a5 ]l ^V _RaQjQ\Y ^Q nc_ S^Y6
]Q^Yp5 `_b[_\m[d S__RjV ^V b_RYaQ\Ybm ^YhVT_ SS_UYcm b [\QSYQcdal5
^_ [Q[ c_\m[_ d ^Qb `_pS\pVcbp `_\V U\p SS_UQ cV[bcQ5 `_cVap ncY]
`_\V] e_[dbQ SS_UQ b`_b_R^Q `_\mX_SQcV\p YXapU^_ UVX_aYV^cYa_SQcm5
Q XQcV] Y aQX_X\YcmC S_c c_\m[_ hc_ Sa_UV Rl ^_a]Q\m^_ ]_W^_ Rl\_
SS_UYcm cV[bc b [\QSYQcdal5 Q cV`Vam `_hV]d6c_ ^YhVT_ ^V aQR_cQVc7 ;_6
^Vh^_5 Yb`aQSYcm bYcdQgYo _hV^m `a_bc_5 U_bcQc_h^_ jݷ\[^dcm ]li6
[_Z S _R\QbcY `_\p SS_UQ5 Y e_[db b^_SQ _[QWVcbp cQ] ‑ ^_5 f_cYcV
SVamcV5 f_cYcV ^Vc5 ^V [QWUlZ `_\mX_SQcV\m U_ nc_T_ baQXd U_Ud]QVcbp7
@_nc_]d ]l `_bcd`Y] SVW\YS_C S f_UV _RaQR_c[Y ^QWQcYp ^Q [^_`[d
RdUV] `aY^dUYcV\m^_ S_XSaQjQcm e_[db SYUWVcd O<hR>@ED7 5V\QVc6
bp nc_ _hV^m `a_bc_ ‑ SlX_S_] ]Vc_UQ D1;5h6?3EC 1RVX `QaQ]Vca_S27
3 Yc_TV 31<<213;6ed^[gYY `_\dhQcbp cQ[Y]YC
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5\p `_bca_V^Yp UYQ\_T_S_T_ _[^Q5 `_[QXQ^^_T_ ^Q aYbd^[V5 ^Q] `_caV6
R_SQ\Ybm b\VUdojYV [_^bcQ^clC
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CV[bc ed^[gYY =19> gV\Y[_] ]l `aYS_UYcm ^V RdUV]5 _c]VcY] c_\m[_5
hc_ bQ]_ `_\V SS_UQ ]l b_XUQ\Y cQ[C

9>D 9>@hG F 2EDD?>hG 3 < 4 ; 3 C@139>7 6 <125<hGD
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9>@hG5 9>@EDh85 2]I@5C22D

Q `_b\V b_XUQ^Yp _RkV[c_S [^_`_[ ^QX^QhY\Y Y] 31<<213;6ed^[gYY S_c
cQ[C
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B_XUQ^YV _RkV[cQ T\QS^_T_ _[^Q Y _RkV[c_S [^_`_[5 SlS_U _[^Q ^Q
n[aQ^ Y XQ`db[ T\QS^_T_ gY[\Q `a_YXS_Upcbp c_h^_ cQ[ WV5 [Q[ S_
SbVf `aVUlUdjYf `aY]VaQf7 @_b\V nc_T_ Sbݷ XQaQR_cQVc5 ^_ d `a_TaQ]6
]l ]_W^_ RdUVc _R^QadWYcm bdjVbcSV^^lZ ^VU_bcQc_[C hc_Rl hc_6c_
bUV\Qcm b ^QRaQ^^l] cV[bc_]5 `aYf_UYcbp cp^dcmbp [ ]li[V5 Q SVUm
^QRYaQ\Y6c_ ]l cV[bc5 _hVSYU^_5 ^Q [\QSYQcdaV7 >V SbV `_]^pc5 hc_
^QaYb_SQ^^do [^_`[d ]_W^_ ^QWQcm b [\QSYQcdal b `_]_jmo ]12 Y
`a_RV\Q5 UQ Y S__RjV nc_ U_\T_ Y ^VdU_R^_D Sl Y bQ]Y ]_WVcV XQ]VcYcm5
hc_ ^V_b_X^Q^^_ _WYUQVcV S_X]_W^_bcY `_b\V SS_UQ ^dW^_T_ cV[bcQ ^Q6
WQcm ^Q [\QSYid N>D5B5 hc_Rl b ncY] cV[bc_] `a_YX_i\_ c_5 U\p hVT_
Sl VT_ SS_UY\Y7

8QbcQSYcm ^Qid `a_TaQ]]d QUV[SQc^_ aVQTYa_SQcm ^Q N>D5B `a_jV
`a_bc_T_7 3YWUVc O<hR>@ED c_WV d]VVc SlXlSQcm 31<<213;6ed^[gYYD
b_RbcSV^^_ T_S_ap5 nc_ d]Voc S__RjV SbV SYUWVcl OU]T5 b__cSVcbcSd6
ojQp ed^[gY_^Q\m^_bcm aVQ\YX_SQ^Q ]Vc_UQ]Y [\QbbQ O<h`9475D5 RQ6
X_S_T_ U\p SbVf SYUWVc_S7 @_ d]_\hQ^Yo SYUWVc `_\p SS_UQ SlXlSQVc
bS_Z 31<<213;5 [_TUQ YX ^VT_ df_UYc e_[db SS_UQ Y `aY nc_] SS_UY]lZ
cV[bc Rl\ YX]V^5^ݷ ^_ nc_ ^V b_SbV] c_5 hc_ ^Q] ^dW^_5 `_nc_]d ]l
XQUVZbcSdV] ]Vc_U G85> Y b__RjY] SYUWVcd5 hc_ 31<<213; ^dW^_ SlXl6
SQcm `aY ^QWQcYY ^Q N>D5B5 `aYhݷ] UQWV S c_] b\dhQV5 Vb\Y cV[bc ^V
]V^p\bp7 Hc_ [QbQVcbp bQ]_Z 31<<213;6ed^[gYY5 c_ ^Q] S`_\^V `_U_ZUݷc
dWV Y]VojQpbp C1Ih31<<213;7 9cQ[5 S cV[bc `a_TaQ]]l baQXd `_b\V
b_XUQ^Yp _RkV[cQ O<hR>@ED ]l SbcQSY] b\VUdojYV USV bca_[YC
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EQZ\ b cV[bc_] nc_Z `a_TaQ]]l ^QXlSQVcbp 6<D;8C1Ih9D73@@7
;\Qbb O<hR>@ED `aVUdb]QcaYSQVc gV\lZ ^QR_a ]Vc_U_S U\p d`aQS6

\V^Yp `a_Ybf_UpjY]7 CQ[5 S [\QbbV Y]VVcbp caY ]Vc_UQ b Y]V^V]
@?C9D9?>C RVX `QaQ]Vca_S5 b _U^Y] gV\_hYb\V^^l] `QaQ]Vca_] Y USd6
]pD ]Vc_U RVX `QaQ]Vca_S S_XSaQjQVc cV[djdo `_XYgYo [dab_aQ5 ]Vc_U
b _U^Y] `QaQ]Vca_] dbcQ^QS\YSQVc Vݷ 1[dab_a `aY nc_] `VaV]VjQVcbp
S d[QXQ^^_V ]Vbc_25 ]Vc_U b USd]p `QaQ]VcaQ]Y dbcQ^QS\YSQVc `_XY6
gYo U\p [dab_aQ Y U\p `a_cYS_`_\_W^_T_ [_^gQ SlUV\V^^_T_ cV[bcQ7
Nc_c `_b\VU^YZ ]Vc_U YXRlc_hV^5 `_b[_\m[d `_UUVaWYSQocbp cQ[WV
USQ ]Vc_UQ =1B; ‑ _UY^ b `QaQ]Vca_]5 UadT_Z RVXD [Q[ ]_W^_ U_TQ6
UQcmbp5 ]Vc_U =1B; RVX `QaQ]VcaQ S_XSaQjQVc TaQ^Ygd SlUV\V^Yp5 `a_6
cYS_`_\_W^do [dab_ad5 Q =1B; b `QaQ]Vca_] dbcQ^QS\YSQVc V7ݷ ;_TUQ
SlUV\V^Yp ^Vc5 ncQ `_XYgYp b_S`QUQVc b `_XYgYVZ [dab_aQ7

=Vc_U C9J5 RVX `QaQ]Vca_S S_XSaQjQVc cV[djdo U\Y^d cV[bcQ S
`_\V SS_UQ 1cV[bcQ5 S_XSaQjQV]_T_ ed^[gYVZ F1<E527 CQ[_V Y]V^_SQ6
^YV ^V S`_\^V dUQh^_5 `_b[_\m[d ]Vc_U C9J5 b USd]p `QaQ]VcaQ]Y ‑
^V c_\m[_ U\p nc_T_ SYUWVcQ5 Q S__RjV U\p SbVf ‑ `aVU^QX^QhV^ U\p
d`aQS\V^Yp iYaY^_Z Y Slb_c_Z bQ]_T_ SYUWVcQ7

=Vc_U B5@<1355 Y]VojYZ hVclaV `QaQ]VcaQ5 YX [_c_alf _Rlh^_ Yb6
`_\mXdocbp c_\m[_ caY `VaSlf5 `_XS_\pVc XQ]V^Ycm \oR_Z eaQT]V^c
cV[bcQ _c _U^_Z XQUQ^^_Z `_XYgYY U_ UadT_Z 1^V S[\ohQp V2ݷ ^Q ^_Sdo
bca_[dD `VaSlV USQ `QaQ]VcaQ XQUQoc `_XYgYY5 caVcYZ ‑ bca_[d7 6b\Y
`_XYgYY b_S`QUQoc5 ^YhVT_ ^V dUQ\pVcbp5 bca_[Q SbcQS\pVcbp `VaVU d[Q6
XQ^^_Z `_XYgYVZD Vb\Y bca_[Q `dbcQp Y\Y `VaVUQ^ ^d\VS_Z d[QXQcV\m5
cV[bc ]VWUd XQUQ^^l]Y `_XYgYp]Y `a_bc_ dUQ\pVcbp7 5SQ ]Vc_UQ5 b`V6
gYQ\m^_ `aVU^QX^QhV^^lV U\p dUQ\V^Yp Y SbcQS[Y ‑ 3ED Y 9>C5BD ‑ ^Q
bQ]_] UV\V `a_bc_ SlXlSQoc B5@<135 b b__cSVcbcSdojY]Y `QaQ]VcaQ6
]Y7 >QU_ b[QXQcm5 hc_ Y S f_UV ^_a]Q\m^_Z aQR_cl5 [_TUQ `_\mX_SQcV\m
SS_UYc Y\Y dUQ\pVc cV[bc5 _[_^hQcV\m^Qp VT_ ]_UYeY[QgYp `a_Ybf_6
UYc hVaVX ]Vc_U B5@<1355 hc_ `_XS_\pVc _RkV[cd SYUWVcQ `_]^Ycm Yb6
c_aYo aVUQ[cYa_SQ^YpD SlX_S_] ]Vc_UQ E>4? ]_W^_ `_b\VU_SQcV\m^_
_c]V^Ycm 1VbcVbcSV^^_5 S _RaQc^_] `_apU[V2 UVZbcSYp5 b_faQ^ݷ^^lV S
Ybc_aYY7

3 [\QbbV `aVUdb]_caV^l Y UadTYV ]Vc_UlD `_Ua_R^_bcY ]l _`db6
[QV]5 Yf SbVTUQ ]_W^_ ^QZcY S cVf^YhVb[_Z U_[d]V^cQgYY ^Q bQZcV
8DD@C88GGG76<D;7?B77

?c [\QbbQ O<hR>@ED d^Qb\VU_SQ^l b`VgYeYhVb[YV [\Qbbl
O<hR>DhR>@ED Y O<hO<?1DhR>@ED5 `_XS_\pojYV SS_UYcm b__cSVc6
bcSV^^_ c_\m[_ gV\lV hYb\Q 1b_bc_pjYV YX UVbpcYh^lf gYea \YR_
iVbc^QUgQcVaYh^lV5 ^QhY^QojYVbp b 9H2 Y hYb\Q b `\QSQojVZ c_h[_Z
1S c_] hYb\V S ^Qdh^_Z ^_cQgYY ‑ b Rd[S_Z N Y\Y 527 6jݷ _UY^
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^Qb\VU^Y[ ‑ O<h\53B5DhR>@ED ‑ `aY SS_UV S]Vbc_ cV[bcQ `_[QXl6
SQVc S XQSYbY]_bcY _c Yb`_\mXdV]_Z bYbcV]l c_ \Y XSݷXU_h[Y5 c_
\Y [adW_h[Y5 cQ[ hc_ VT_ ]_W^_ Yb`_\mX_SQcm U\p SS_UQ `Qa_\VZ7
3 _bcQ\m^_] aQR_cQ b ncY]Y SYUWVcQ]Y bca_Ycbp c_h^_ cQ[ WV5 [Q[ Y
b bQ]Y] O<hR>@ED7

BaVUY ^Qb\VU^Y[_S SlUV\pVcbp [\Qbb O<hVE<D9<9>5hR>@EDD [Q[
]_W^_ U_TQUQcmbp `_ VT_ ^QXSQ^Yo5 _^ `_XS_\pVc SS_UYcm Y aVUQ[cY6
a_SQcm cV[bc5 b_bc_pjYZ R_\VV hV] YX _U^_Z bca_[Y ‑ c_h^VV T_S_ap5
SS_UY]lZ cV[bc b `a_TaQ]]^_Z c_h[Y XaV^Yp `_6`aVW^V]d `aVUbcQS\V^
[Q[ bca_[Q pXl[Q BY5 ^_ S nc_Z bca_[V ]_Tdc `aYbdcbcS_SQcm bY]S_\l
`VaVS_UQ bca_[Y5 Y SYUWVc _c_RaQWQVc cQ[_Z cV[bc S bS_ݷ] _[_i[V aQX6
UV\ݷ^^l] ^Q _cUV\m^lV bca_[Y7 3 _bcQ\m^_] _^ U_S_\m^_ `aY]YcYSV^7
;_\YhVbcS_ bca_[5 SYUY]lf ^Q n[aQ^V5 _`aVUV\pVcbp Slb_c_Z SYUWVcQ
1b[_\m[_ `_]VbcY\_bm5 bc_\m[_ `_]VbcY\_bm2D cV[bc5 ^V `_]VbcYSiYZbp
S _cSVUݷ^^_V `_\V5 d`_\XQVc XQ n[aQ^5 [Q[ nc_ _Rlh^_ RlSQVc5 ^_ `aY
nc_] ^Y SVacY[Q\m^_Z5 ^Y T_aYX_^cQ\m^_Z `_\_bl `a_[adc[Y ^V `_6
pS\pVcbp5 Q U_TQUQcmbp5 hc_ bVZhQb SYUV^ ^V SVbm cV[bc5 `_\mX_SQcV\o
`aVU\QTQVcbp bQ]_bc_pcV\m^_5 SYUY]_5 ^Q _b^_SV iVbc_T_ hdSbcSQ7

>QR_a ]Vc_U_S d nc_T_ SYUWVcQ c_h^_ cQ[_Z WV5 [Q[ d O<hR>@ED5
SVUm nc_ VT_ RQX_SlZ [\Qbb7 ?c]VcY] aQXSV hc_ ]Vc_U GB1@ b _U^Y] gV6
\_hYb\V^^l] `QaQ]Vca_]D nc_c `QaQ]Vca5 S UVZbcSYcV\m^_bcY caQ[cd6
V]lZ [Q[ \_TYhVb[_V X^QhV^YV 1YbcY^Q8\_Wm25 _`aVUV\pVc5 [Q[ SYUWVc
RdUVc `_[QXlSQcm U\Y^^lV bca_[Y5 ^V S\VXQojYV S `_\V SS_UQ `_ T_aY6
X_^cQ\YC Vb\Y `QaQ]Vca XQUQcm YbcY^^l]5 cV] bQ]l] S[\ohYS aVWY]
`VaV^_bQ5 bca_[Y RdUdc `VaV^_bYcmbp `_ `a_RV\m^l] bY]S_\Q]5 cQ[ hc_
^V S\VXcm `_ T_aYX_^cQ\Y cV`Vam ]_WVc aQXSV hc_ b\Yi[_] U\Y^^_V
b\_S_5 ^d Q Vb\Y aVWY] Sl[\ohV^5 c_ [QWUQp bca_[Q cV[bcQ _c_RaQWQ6
Vcbp a_S^_ S _U^d bca_[d ^Q n[aQ^V 1U\Y^^lV bca_[Y _c_RaQWQocbp ^V
gV\Y[_]27

=Vc[d 1`_b\VU^YZ `QaQ]Vca [_^bcad[c_aQ2 U\p ]^_T_bca_h^lf
`_\VZ SS_UQ \dhiV ^V d[QXlSQcm5 `_b[_\m[d aQb`_\QTQVcbp _^Q
`_6`aVW^V]d b\VSQ _c _[_i[Q Y SlT\pUYc nc_ U_S_\m^_ ^V\V`_ ‑ `aQ6
SY\m^VV RdUVc aQX]VbcYcm ^V[do ^QU`Ybm bSVafd _c `_\p SS_UQ5 S_b6
`_\mX_SQSiYbm U\p nc_T_ _RkV[c_] O<hK?H7 ;a_]V c_T_5 U\p cQ[_T_ SY6
UWVcQ \dhiV ^V S[\ohQcm Sl`_\^V^YV 31<<213;’Q `_ ^QWQcYo N>D5B5
[Q[ ]l nc_ UV\Q\Y S `aY]VaV b _Rlh^l] `_\V] SS_UQD XUVbm [\QSYiQ
N>D5B SQ] `_caVRdVcbp5 hc_Rl SS_UYcm `VaVS_U bca_[Y7

1Sc_al OU]T S U_[d]V^cQgYY aV[_]V^Udoc Yb`_\mX_SQcm [\Qbb
O<h]5HDhN49D?B S]Vbc_ O<hVE<D9<9>5hR>@ED U\p \oRlf b\dhQVS5 [a_]V
bQ]lf `aY]YcYS^lf7 Nc_c SYUWVc `aVUdb]QcaYSQVc ^V c_\m[_ b[a_\\Y^T_6
SlV `_\_b[Y5 ^_ Y aQX^__RaQX^lV UadTYV S_X]_W^_bcY Y5 bdUp `_ SbV]d5
aQbbhYcQ^ ^Q aVUQ[cYa_SQ^YV cV[bc_S R_\mi_T_ _Rkݷ]Q7 3 hQbc^_bcY5 bQ]
aVUQ[cYadV]lZ cV[bc XUVbm `aVUbcQS\pVcbp ^V [Q[ caQUYgY_^^Qp bca_[Q5 Q [Q[
_b_RlZ _RkV[c 1cY`Q O<h]5HDhKE665B25 [_c_alZ5 `_6SYUY]_]d5 [QWUdo bca_h[d
aVUQ[cYadV]_T_ cV[bcQ faQ^Yc _cUV\m^_7 3`a_hV]5 `_\dhYcm YX ^VT_ SVbm cV[bc
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gV\Y[_] `a_R\V] ^V b_bcQS\pVc5 U\p nc_T_ Vbcm ]Vc_U D5HD5 S_XSaQjQojYZ
X^QhV^YV cY`Q 381B3 ‑ QUaVb Yb[_]_Z bca_[Y5 `aYhݷ] ncd bca_[d ]Vc_U
e_a]YadVc S UY^Q]YhVb[_Z `Q]pcY b`VgYQ\m^_ hc_Rl SVa^dcm `_ XQ`a_bd5 Y
SlXlSQojV]d `aVU\QTQVcbp Vݷ dUQ\Ycm bQ]_bc_pcV\m^_ b `_]_jmo ed^[gYY
6B55125 hc_ S__RjV6c_ ^V b\Yi[_] fQaQ[cVa^_ U\p BY44 ‑ ^_ S U_[d]V^cQgYY
b[QXQ^_ Y]V^^_ nc_5 Y5 `_6SYUY]_]d5 QSc_al OU]T U\p b_XUQ^Yp nc_Z bca_[Y
`_\mXdocbp c_ \Y =1<<?3’_]5 c_ \Y 31<<?3’_]7

@_UT_c_S[Q _RkV[cQ O<h]5HDhN49D?B [ aQR_cV SlT\pUYc `aY]Va^_ cQ[C

O<h]5HDhKE665B 32E6 F >5G O<h]5HDhKE665BD
O<h]5HDhN49D?B 354 F >5G O<h]5HDhN49D?B1H5 I5 G5 82D
546G2E665B12E62D

6b\Y Rl ^Q] `aYi\_ S T_\_Sd b `_]_jmo nc_T_ SYUWVcQ b_XUQcm UV]_5 `_U_R^_V
aQbb]_caV^^_]d SliV U\p O<hR>@ED5 c_ 31<<213;6ed^[gYY U\p SlUQhY cV[bcQ S
bcQ^UQac^lZ SlS_U Y _hYbc[Y cV[bcQ ]_T\Y Rl Rlcm cQ[Y]YC

CD1D93 F?94 C1Ih31<<213;1O<h`9475D 3G5 F?94 3EC5B2
K

381B 3C F 11O<h]5HDhN49D?B32EC5B26G2E665B126GD5HD12D
6@EDC1C5 CD4?ED2D
66<EC81CD4?ED2D
6B551C2D
11O<h]5HDhN49D?B32EC5B26GD1;5h6?3EC12D

M
CD1D93 F?94 3<51Bh31<<213;1O<h`9475D 3G5 F?94 3EC5B2
K

11O<h]5HDhN49D?B32EC5B26G2E665B126GD5HD1222D
11O<h]5HDhN49D?B32EC5B26GD1;5h6?3EC12D

M

3 U_[d]V^cQgYY ^V_U^_[aQc^_ `_Uhݷa[YSQVcbp5 hc_ _UY^ RdeVa ]_W^_ Yb`_\m6
X_SQcm _U^_SaV]V^^_ ^Vb[_\m[Y]Y _RkV[cQ]Y [\QbbQ O<h]5HDhN49D?B5 Q cQ[WV
VT_ RQX_S_T_ [\QbbQ O<h]5HDhM9C@<1I5 `aVU^QX^QhV^^_T_ U\p `a_b]_caQ cV[bcQ
RVX S_X]_W^_bcY VT_ YX]V^V^Yp7 3Va^_ Y UadT_VC ]_W^_ XQSVbcY ^Vb[_\m[_ cQ6
[Yf RdeVa_S Y `VaV[\ohQcm aVUQ[c_a ]VWUd ^Y]Y5 Yb`_\mXdp ]Vc_U 2E665B ‑
^Q`aY]Va5 `aY _U^_SaV]V^^_] aVUQ[cYa_SQ^YY ^Vb[_\m[Yf eQZ\_S7

2_\VV `_Ua_R^_ nc_c SYUWVc ]l aQbb]QcaYSQcm ^V RdUV]5 `_b[_\m[d ^dWV^
_^ baQS^YcV\m^_ aVU[_5 Y Vb\Y Sbݷ WV `_^QU_RYcbp5 U\p VT_ YXdhV^Yp ]_W^_
S_b`_\mX_SQcmbp cVf^YhVb[_Z U_[d]V^cQgYVZ7

:97::7>7 ?RaQ]\V^YV Y ]Vc[Y
;\Qbb O<h`9475D5 RQX_SlZ U\p SbVf SYUWVc_S OU]T5 `aVUdb]QcaY6

SQVc ]Vc_Ul5 XQUQojYV gSVc e_^Q Y cV[bcQ5 bcY\m _RaQ]\V^Yp<>5 Q cQ[6
WV cV[bc5 aQb`_\_WV^YV5 `QaQ]Vcal iaYecQ Y ^V[_c_alV UadTYV `QaQ6

<>3 _aYTY^Q\V ‑ `a_bc_ 2?H DI@5D `VaVSVbcY nc_ [Q[ `cYݷ R_[bQݷ e_a]Q\m^_
]_W^_5 ^_ ^V f_hVcbp7
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AYb7 :97A7 CY`l _RaQ]\V^Yp SYUWVc_S OU]T<?

]Vcal U\p ]Vc[Y7 @_b[_\m[d Sbݷ nc_ aVQ\YX_SQ^_ S RQX_S_] [\QbbV5
b__cSVcbcSdojY]Y S_X]_W^_bcp]Y _R\QUQoc `aQ[cYhVb[Y SbV SYUWV6
cl5 aVQ\YX_SQ^^lV S OU]T ‑ c_h^VV5 ^V[_c_alV SYUWVcl S bY\d bS_VZ
`aYa_Ul hQbcm S_X]_W^_bcVZ YT^_aYadoc 1^Q`aY]Va5 O<h`9>4?G Yb6
`_\mXdVc c_\m[_ cV[bc ]Vc[Y U\p XQT_\_S[Q _[^Q25 ^_ U\p R_\miY^bcSQ
Sbp ncQ ]VfQ^Y[Q aQR_cQVc b S`_\^V _WYUQV]l]Y neeV[cQ]Y7 @aY nc_]
SYUWVc O<hK?H5 b [_c_al] ]l dWV SbcaVhQ\Ybm S 7:5::97:ݷ c_\m[_ nc_
Y ]_WVc5 c_ Vbcm _^ b`VgYQ\m^_ `aVU^QX^QhV^5 hc_Rl ^QaYb_SQcm aQ]6
[d Y\Y R_[b Y5 S_X]_W^_5 aQX]VbcYcm S nc_Z aQ][V Y\Y apU_] b ^VZ
^V[YZ cV[bc7

>Qh^ݷ] b _RaQ]\V^Yp7 8UVbm d ^Qb USV _b^_S^lV S_X]_W^_bcY Sl6
R_aQ ‑ e_a]Q 1cY`2 aQ][Y8R_[bQ Y gSVc e_^Q7 =Vc_Ul5 `_XS_\po6
jYV Yf ^QbcaQYSQcm5 ^Q] dWV X^Q[_]l `_ `aY]Vad 6<D;8?@D9?>C73@@
1b]7 2D>7::97:ݷ S nc_] `aY]VaV ]l dbcQ^_SY\Y SYUWVcd [\QbbQ O<hK?H
cY` R_[bQ OUhOUJ]hKXa b `_]_jmo ]Vc_UQ 2?H5 Q S f_UV aQR_cl `a_TaQ]6
]l ]V^p\Y VT_ e_^_SlZ gSVc b `_]_jmo ]Vc_UQ 3?<?B7 5_bcd`^lV S
OU]T cY`l aQ]_[ Y R_[b_S `_[QXQ^l ^Q aYb7 :97A7 F_cp nc_c aYbd^_[
Y XQY]bcS_SQ^ ^Q]Y YX _eYgYQ\m^_Z U_[d]V^cQgYY `_ OU]T5 S c_Z WV
bQ]_Z U_[d]V^cQgYY Vbcm XQ]VhQ^YV5 hc_ U_bcd`^lV cY`l _RaQ]\V^Yp
^Q aYbd^[V `_[QXQ^l ^V SbVD S`a_hV]5 `_WQ\dZ5 cQ[_T_ Qbb_acY]V^cQ

<?9\\obcaQgYp YX _eYgYQ\m^_Z U_[d]V^cQgYY OU]T5 _aYTY^Q\ ^Qf_UYcbp ^Q
bcaQ^YgV 8DD@CC88GGG76<D;7?B784?36:7<8N>E=5B1D9?>ChAQ78D=<7
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aQ]_hV[ SQ] U_\W^_ fSQcYcm7 2_[bl5 [Q[ ]_W^_ XQ]VcYcm5 _c\YhQoc6
bp _c aQ]_[ cV]5 hc_ XQ[aQiYSQoc Sbݷ `a_bcaQ^bcS_ SYUWVcQ dbcQ^_S6
\V^^l] U\p ^VT_ e_^_Sl] gSVc_]5 c_TUQ [Q[ aQ][Y nc_T_ ^V UV\Qoc ‑
SYUWVc5 [_c_a_]d S [QhVbcSV cY`Q _e_a]\V^Yp SlRaQ\Y _U^d YX aQ]_[5
Yb`_\mXdVc gSVc e_^Q c_\m[_ `aY aYb_SQ^YY bQ]_Z aQ][Y5 Q S^dcaV^^VV
`a_bcaQ^bcS_ _bcQݷcbp Y]VojY] e_^_SlZ gSVc SliVbc_pjVT_ SYUWVcQ
1^Q`aY]Va5 T\QS^_T_ _[^Q27 =VWUd `a_hY]5 U\p SYUWVc_S b OUhWXhKXa
gSVc e_^Q S__RjV ^Y ^Q hc_ ^V S\YpVc ‑ _^ ^YTUV ^V Yb`_\mXdVcbp7

=Vc_U 3?<?B5 dbcQ^QS\YSQojYZ U\p SYUWVcQ e_^_SlZ gSVc5 bQ] `_
bVRV dbca_V^ `a_bc_ ‑ VT_ VUY^bcSV^^l] QaTd]V^c_] b\dWYc ^V[YZ
[_U gSVcQ5 Y SbݷD ^Vb[_\m[_ b\_W^VV bYcdQgYp b ncY]Y S_c [_UQ]Y gSV6
c_S Y S__RjV ]_UV\mo aQR_cl b gSVc_] RYR\Y_cV[Y OU]T7 @_Ua_R^_
]l Sbo ncd [_^bcad[gYo _RbdWUQcm ^V bcQ^V]5 _c]VcY] c_\m[_5 hc_
U\p _b^_S^lf gSVc_S Y]Vocbp _R_X^QhV^Yp OUh`QR]N 1RV\lZ25 OUhKUJLT
1hݷa^lZ25 OUh[NM 1[aQb^lZ25 OUhP[NNW 1XV\ݷ^lZ25 OUhbNUUX` 1W6\ݷ
clZ25 OUhKU^N 1bY^YZ25 OUhVJPNW]J 1`da`da^lZ25 OUhLbJW 1RYaoX_6
SlZ25 OUhMJ[Th[NM 1c6_^[ݷ[aQb^lZ25 OUhMJ[ThP[NNW5 OUhMJ[ThbNUUX`5
OUhMJ[ThKU^N5 OUhMJ[ThVJPNW]J5 OUhMJ[ThLbJWD ^Vb[_\m[_ b\_W^VV
b _ccV^[Q]Y bVa_T_5 ^_ OUhP[Jb5 b[_aVV SbVT_5 _[QWVcbp cV]5
hc_ SQ] caVRdVcbp7 ;a_]V c_T_5 gSVcQ5 Yb`_\mXdV]lV `_ d]_\hQ6
^Yo5 c_WV Y]Voc _R_X^QhV^YpC OUhOX[NP[X^WMhLXUX[ 1gSVc cV[bcQ25
OUhKJLTP[X^WMhLXUX[ 1gSVc e_^Q25 OUhRWJL]R_NhLXUX[ 1gSVc ^VQ[6
cYS^lf8Sl[\ohV^^lf SYUWVc_S25 OUh\NUNL]RXWhLXUX[ 1gSVc SlUV\V6
^Yp cV[bcQ Y `d^[c_S ]V^o27 6b\Y ncYf gSVc_S ^V fSQcY\_5 ]_W^_
S]Vbc_ [_UQ gSVcQ Yb`_\mX_SQcm aVXd\mcQc5 S_XSaQjQV]lZ ed^[gYVZ
6<hB72h3?<?BD ncQ ed^[gYp `aY^Y]QVc caY `QaQ]VcaQ ‑ gV\lf hYb6
\Q5 b__cSVcbcSdojYf [_]`_^V^cQ] [PK 1[aQb^lZ5 XV\ݷ^lZ5 bY^YZ25
Y S_XSaQjQVc hYb\_5 `_Uf_UpjVV S [QhVbcSV QaTd]V^cQ U\p ]Vc_U_S5
^QbcaQYSQojYf gSVcQ7

?c]VcY] XQ_U^_5 hc_ gSVc cV[bcQ5 Yb`_\mXdV]lZ U\p _c_RaQWV^Yp
]Vc[Y5 dbcQ^QS\YSQVcbp ]Vc_U_] <125<3?<?B7

B cV[bc_] ]Vc[Y S OU]T Y]Vocbp bS_Y fYca_bcY7 ;Q[ ]l dWV X^Q6
V]5 nc_c cV[bc ]_WVc Rlcm XQUQ^ hVaVX `QaQ]Vca [_^bcad[c_aQ `aY
b_XUQ^YY _RkV[cQ SYUWVcQ 1Vb\Y VT_ ^V d[QXQcm5 ]Vc[Y d SYUWVcQ ^V Rd6
UVc25 ^_ `_XWV cV[bc ]_W^_ YX]V^Ycm5 SlXSQS ]Vc_U <125<7 ;a_]V ^VT_5
Vbcm Vjݷ ]Vc_U 3?@Ih<125<5 `aY^Y]QojYZ c_h^_ cQ[ WV5 [Q[ Y <125<5
bca_[dD aQX^YgQ ]VWUd ^Y]Y S c_]5 hc_ 3?@Ih<125< b_XUQݷc [_`Yo
bca_[Y S^dcaY _RkV[cQ SYUWVcQ5 c_TUQ [Q[ <125< `a_bc_ `aYbSQYSQVc
d[QXQcV\m5 `aVU`_\QTQp5 hc_ `VaVUQ^^Qp V]d bca_[Q RdUVc `a_U_\WQcm
bdjVbcS_SQcm S ^VYX]V^^_] SYUV Sbݷ SaV]p5 `_[Q _RkV[c SYUWVcQ ^V Yb6
hVX^Vc Y\Y V]d ^V `_]V^poc cV[bc ]Vc[Y7 Pb^_5 hc_ `aY Yb`_\mX_SQ^YY
U\p ncYf gV\VZ bca_[_S_T_ \YcVaQ\Q gV\Vb__RaQX^VV `aY]V^Ycm ]Vc_U
<125< ‑ bca_[_SlZ \YcVaQ\ 1[Q[ _R\Qbcm `Q]pcY25 [Q[ YXSVbc^_5 S__R6
jV ^V\mXp `_]V^pcm S_ SaV]p aQR_cl `a_TaQ]]l5 cQ[ hc_ [_`Ya_SQcm
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AYb7 :97B7 @Y[c_TaQ]]l U\p cV[bc_Slf ]Vc_[ OU]T<@

VT_ XQSVU_]_ ^Vc b]lb\Q7 6b\Y WV Sl f_cYcV5 hc_Rl SYUWVc _c_RaQXY\
S [QhVbcSV ]Vc[Y bca_[d5 b[_]`_^_SQ^^do S_ SaV]p aQR_cl `a_TaQ]]l
1^Q`aY]Va5 b_UVaWQjdo [Q[YV6^YRdUm SlhYb\V^^lV aVXd\mcQcl5 b__R6
jV^Yp Y c7 `725 `_WQ\dZ5 `a_jV RdUVc `_`a_bYcm SYUWVc b_XUQcm [_6
`Yo5 Q bS_Y] n[XV]`\pa_] bca_[Y `_\mX_SQcmbp RVX _T\pU[Y ^Q ^dWUl
SYUWVcQ7

?c]VcY]5 hc_ bca_[Q5 `VaVUQSQV]Qp S [QhVbcSV cV[bcQ ]Vc6
[Y hVaVX [_^bcad[c_a5 ^V [_`YadVcbp5 c_ Vbcm b ^VZ _RkV[c SY6
UWVcQ _RaQjQVcbp cQ[ WV5 [Q[ Y b_ bca_[_Z5 `VaVUQ^^_Z hVaVX ]Vc_U
<125< ‑ `a_bc_ XQ`_]Y^QVc Vݷ QUaVbD [Q[ ^Y bcaQ^^_5 S U_[d]V^cQgYY
_R nc_] ^Vc ^Y b\_SQ5 ^_ nc_ \VT[_ `_^pcm YX Ybf_U^lf cV[bc_S [\QbbQ
O<h`9475D7

3c_aQp fYca_bcm b_bc_Yc S c_]5 hc_ bY]S_\ I S ]Vc[Qf SYUWVc_S
YTaQVc _b_Rdo a_\m5 cQ[ hc_ Vb\Y SQ] ^dWV^ bQ] nc_c bY]S_\5 VT_ `aY6
Uݷcbp DݷdUS_Ycmݷ ^Q`aY]Va5 QUaVb n\V[ca_^^_Z `_hcl b\VUdVc `VaVUQcm
`aY]Va^_ S cQ[_] SYUVC F1CI1II5H1=@<573?=7 BY]S_\ I Yb`_\mXdVcbp S

<@9\\obcaQgYp YX _eYgYQ\m^_Z U_[d]V^cQgYY OU]T5 _aYTY^Q\ ^Qf_UYcbp ^Q
bcaQ^YgV 8DD@CC88GGG76<D;7?B784?36:7<83?==?>78D=<7
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cV[bcV ]Vc_[5 hc_Rl SbcQS\pcm S ^Yf `Y[c_TaQ]]l YX `aVU_`aVUV\6^ݷ
^_T_ ^QR_aQ 1b]7 aYb7 :97B27

>QR_a U_bcd`^lf `Y[c_TaQ]]5 [Q[ ]_W^_ XQ]VcYcm5 U_S_\m^_ b[a_6
]V^D `aY R_\mi_] WV\Q^YY Y Vb\Y Sl ^V R_YcVbm b\_W^_bcVZ5 nc_c ^QR_a
]_W^_ aQbiYaYcm5 YXdhYS Sf_UpjYV S OU]T ed^[gYY aYb_SQ^Yp 1cQ]
Vbcm Y cQ[YVD S__RjV cQ] ]^_T_ hVT_ Vbcm5 ^_ `_\^lZ ^QR_a S_X]_W^_6
bcVZ OU]T S e_a]Qc ^QiVZ [^YTY ^Y[Q[ ^V S`YblSQVcbp2 Y `_b]_caVS5
[Q[ bUV\Q^l Y]VojYVbp `Y[c_TaQ]]l5 S eQZ\V CB386<hCI=2?<C73HH
S Ybf_U^lf cV[bcQf RYR\Y_cV[Y7 >_ Y Y]VojYVbp `Y[c_TaQ]]l ]_6
Tdc _[QXQcmbp _hV^m `_\VX^l5 _b_RV^^_ Vb\Y dhVbcm5 hc_ \oRdo YX ^Yf
]_W^_ `_SVa^dcm ^Q \oR_Z dT_\5 [aQc^lZ 1∘5 aQXSVa^dcm S_[adT T_aY6
X_^cQ\m^_Z Y\Y SVacY[Q\m^_Z _bY5 dSV\YhYcm Y d]V^miYcm7

@_b]_caY]5 [Q[ nc_ UV\QVcbp7 5\p `aY]VaQ aQbb]_caY] X^Qh_[
Rlbca_Z `VaV]_c[Y S`VaݷU5 [_c_alZ _R_X^QhQVcbp IGG7 BaQXd `_b\V
X^Q[Q I ]_W^_ SbcQSYcm 1S d[QXQ^^_] `_apU[V2C

∙ ]_UYeY[Qc_a aQX]VaQ _c 6B 1bQ]lZ ]Q\V^m[YZ2 U_ 4B 1bQ]lZ
R_\mi_Z2D dhcYcV5 hc_ X^Q[ 1]Y^db Y\Y `\ob2 cdc _RpXQcV\V^D

∙ X^Q[ 4 1_R_X^QhQVc ݷcaQWV^YV_ݷ S_[adT SVacY[Q\m^_Z _bY2 Y\Y 5
1S_[adT T_aYX_^cQ\m^_Z2D

∙ _U^d gYead5 _c\Yh^do _c ^d\p 1RVX X^Q[Q ]Y^dbQ Y\Y `\obQ25 \YR_
^_\m5 `_b\V [_c_a_T_ Vjݷ a_S^_ hVclaV gYeal ‑ U\p _R_X^QhV^Yp
dT\Q `_S_a_cQ7

@_b\VU^VV ^dWUQVcbp S ^V[_c_alf `_pb^V^Ypf7 6b\Y dT_\5 ^Q [_c_alZ
Sl f_cYcV `_SVa^dcm `Y[c_TaQ]]d5 [aQcV^ 45∘5 TaQUdbl ]_W^_ ^V Sl6
bhYclSQcmC dT_\ `_S_a_cQ XQUQݷcbp gYeVa[Q]Y S b__cSVcbcSYY b Yf aQb6
`_\_WV^YV] ^Q U_`_\^YcV\m^_Z [\QSYQcdaV5 `aYhݷ] XQ ^_\m `aY^Y]Q6
Vcbp caQUYgY_^^_V ^Q`aQS\V^YV `_ T_aYX_^cQ\Y S`aQS_5 cQ[ hc_ gYe6
aQ ? ^Y[Q[_T_ neeV[cQ ^V UQݷc 1[Q[ Y gYeaQ >25 gYeaQ B _R_X^QhQVc
`_S_a_c ^Q 45∘ `a_cYS hQb_S_Z bcaV\[Y5 gYeaQ A ‑ ^Q 90∘5 gYeaQ @ ‑
^Q 135∘5 gYeaQ = ‑ ^Q 180∘D `_S_a_cl `_ hQb_S_Z bcaV\[V XQUQocbp
gYeaQ]Y <5 ; Y : ‑ ^Q 45∘5 90∘ Y 135∘ b__cSVcbcSV^^_7 6b\Y WV dT_\
caVRdVcbp R_\VV fYcalZ5 ^Q`YbQcm `aYUݷcbp a_S^_ `pcm gYea5 `aYhݷ]
`VaSQp YX ^Yf U_\W^Q Rlcm ^d\ݷ]D Sc_aQp5 S`a_hV]5 c_WV5 b[_aVV SbVT_5
RdUVc ^d\5[ݷ Q S_c _bcQSiYVbp caY XQUQoc dT_\ S TaQUdbQf 1_c[\QUlSQ6
V]lZ5 _`pcm6cQ[Y5 `a_cYS hQb_S_Z bcaV\[Y _c ^Q`aQS\V^Yp S`aQS_5 [Q[
nc_ _Rlh^_ UV\QVcbp S ]QcV]QcY[V27

>Q`aY]Va5 IAGG SlUQbc Sbݷ c_c WV bY]S_\ Rlbca_Z `VaV]_c[Y5 ^_
`_Sݷa^dclZ ^Q 90∘ `a_cYS hQb_S_Z bcaV\[Y5 c7 V7 b]_capjYZ Sݷ `_c_6
7ݷ]_\ C_T_ WV neeV[cQ ]_W^_ U_RYcmbp Y bca_[_Z I999B9GG5 Q bca_[Y
I;GG Y I99;@9GG XQbcQSpc `Y[c_TaQ]]d5 ^Q_R_a_c5 b]_caVcm Sݷ 7ݷ\_`
Bca_[Q I4BGG SlUQbc `Y[c_TaQ]]d dSV\YhV^^_T_ aQX]VaQ 1`aY]Va^_ S
`_\c_aQ aQXQ2 S _Rlh^_] `_\_WV^YY5 Q5 ^Q`aY]Va5 bca_[Q I4B<GG ‑ dSV6
\YhV^^do `Y[c_TaQ]]d5 b]_capjdo S`aQS_6S^YX 1XUVbm 4B XQUQݷc aQX6
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AYb7 :97:97 5V]_^bcaQgYp ]Vc_[ b `Y[c_TaQ]]Q]Y

]XYhUNO] ]XY ]XYh[RPQ]
46666666666666666666666666664

UNO]h]XYL L[RPQ]h]XY
L L

UNO]L LNW]N[ L[RPQ]
L L

UNO]hKX]]XVL L[RPQ]hKX]]XV
46666666666666666666666666664
KX]]XVhUNO] KX]]XVh[RPQ]

KX]]XV

4666666666666666666666666666664
L]XYhUNO] ]XY ]XYh[RPQ]L
L L
LUNO] LNW]N[ [RPQ]L
L L
LKX]]XVhUNO] KX]]XVh[RPQ]L
466666666666KX]]XV6666666666664

AYb7 :97::7 ;_^bcQ^cl U\p _R_X^QhV^Yp `_\_WV^Yp ]Vc[Y

]Va5 < ‑ dT_\ `_S_a_cQ27 Bca_h[Q I466G `VaVSVa^ݷc bcaV\[d5 XQbcQSYS Vݷ
b]_caVcm S\VS_5 Q I569<5@B9>D SlUQbc X^Qh_[ `aY^cVaQ5 `VaVSݷa^dclZ
SSVaf c_a]Qi[Q]Y7

>Q aYb7 :97:9 `_[QXQ^ Vjݷ apU `aY]Va_S c_T_5 hc_ ]_W^_ bUV\Qcm b
ncY]Y `Y[c_TaQ]]Q]Y7 9bf_U^lZ cV[bc `a_TaQ]]l5 ^QaYb_SQSiVZ nc_
_[^_5 ^Qf_UYcbp S eQZ\V 6<D;8<125<@93C73@@7

AQR_cQ b `Y[c_TaQ]]Q]Y S ]Vc[Qf Y]VVc _U^d _b_RV^^_bcm5 _ [_6
c_a_Z5 _`pcm6cQ[Y5 ^Y b\_SQ ^V b[QXQ^_ S U_[d]V^cQgYYC `_b\VU_SQ6
cV\m^_bcm bY]S_\_S5 _R_X^QhQojQp `Y[c_TaQ]]d5 U_\W^Q ^Q6
f_UYcmbp \YR_ S bQ]_] ^QhQ\V bca_[Y ]Vc[Y5 \YR_ S bQ]_] Vݷ
[_^gV7 6b\Y bY]S_\ I pS\pVcbp `VaSl] bY]S_\_] S bca_[V5 c_ S [Q6
hVbcSV Y]V^Y `Y[c_TaQ]]l aQbb]QcaYSQocbp SbV bY]S_\l bca_[Y U_
`VaS_T_ `a_RV\Q 1Y\Y U_ [_^gQ bca_[Y5 Vb\Y ^Vc ^Y _U^_T_ `a_RV\Q2D
Vb\Y WV bY]S_\ SbcaVhV^ ^V S `VaS_Z `_XYgYY bca_[Y5 c_ OU]T S_b`aY6
]Vc SbV `_b\VUdojYV bY]S_\l bca_[Y [Q[ Y]p `Y[c_TaQ]]l5 Y ^Y[Q[YV
`a_RV\l dWV ^V `_]_Tdc7 HQjV SbVT_ nc_ ^Qb dbcaQYSQVcC `Y[c_TaQ]]Q
SlS_UYcbp \YR_ _U^Q5 RVX cV[bcQ5 \YR_ SVbm cV[bc ]Vc[Y aQb`_\_WV^
_c ^Vݷ b _U^_Z bc_a_^l ‑ 3\VSQ Y\Y b`aQSQ7 =_W^_ UQWV SlUQcm USV
`Y[c_TaQ]]l ‑ _U^Q RdUVc S ^QhQ\V5 UadTQp S [_^gV ‑ Q ]VWUd ^Y]Y
[Q[_Z6^YRdUm cV[bcD Vb\Y cV[bc SQ] ^V ^dWV^5 _bcQSmcV ]VWUd `Y[c_6
TaQ]]Q]Y f_cp Rl caY `a_RV\Q 1Y ^V b`aQiYSQZcV5 `_hV]d b ]V^miY]
Yf [_\YhVbcS_] ^YhVT_ aQR_cQcm ^V RdUVc27



ݷ :97::7? TaQeYhVb[Yf Y^cVaeVZbQf `_\mX_SQcV\p ;A>

8Q aQb`_\_WV^YV ]Vc[Y _c^_bYcV\m^_ TaQ^Yg SYUWVcQ _cSVhQVc ]V6
c_U 1<97>5 QaTd]V^c_] [_c_a_]d b\dWQc [_^bcQ^cl5 Y]VojYV `aVeY[b
7ݷOUhJURPWhݷ ?Rlh^_ SYUWVcl `_ d]_\hQ^Yo dbcQ^QS\YSQoc nc_ X^Q6
hV^YV S b__cSVcbcSYY b b_RbcSV^^_Z `aYa_U_ZC cQ[5 O<hK?H Y O<hKEDD?>
`_ d]_\hQ^Yo Yb`_\mXdoc OUhJURPWhLNW]N[ 1]Vc[Q aQb`_\QTQVcbp S
TV_]VcaYhVb[_] gV^caV SYUWVcQ2D O<hR>@ED `_ d]_\hQ^Yo Yb`_\mXd6
Vc OUhJURPWhUNO]5 hc_5 [Q[ ]l SYUV\Y5 b__cSVcbcSdVc aQb`_\_WV^Yo
]Vc[Y b\VSQ _c SYUWVcQ7

D[QXQ^YV [_^bcQ^cl OUhJURPWhRW\RMN XQUQݷc `_\_WV^YV ]Vc[Y
S^dcaY SYUWVcQD b `a_hY]Y [_^bcQ^cQ]Y _^Q [_]RY^YadVcbp hVaVX
_`VaQgYo `_RYc_S_T_ Y\Y7 >Q`aY]Va5

G@6G1<97>1OUhJURPWhRW\RMNLOUhJURPWhKX]]XV2D

aQb`_\_WYc ]Vc[d _RkV[cQ SYUWVcQ 3G@ SU_\m VT_ ^YW^VZ TaQ^Ygl
b S^dcaV^^VZ bc_a_^l SYUWVcQ 1c7 V7 ^QU ^YW^VZ TaQ^YgVZ25 c_TUQ
[Q[

G@6G1<97>1OUhJURPWhKX]]XV2D

aQb`_\_WYc ]Vc[d XQ `aVUV\Q]Y SYUWVcQ ‑ ^V`_baVUbcSV^^_ `_U VT_
^YW^VZ TaQ^YgVZ7 3bV _b^_S^lV [_^bcQ^cl `_[QXQ^l ^Q aYb7 :97::C b\V6
SQ ‑ `aY aQb`_\_WV^YY XQ `aVUV\Q]Y SYUWVcQ5 b`aQSQ ‑ `aY aQb`_\_6
WV^YY S^dcaY SYUWVcQ 1b Yb`_\mX_SQ^YV] OUhJURPWhRW\RMN27 ?RaQcY6
cV S^Y]Q^YV5 hc_5 ^Q`aY]Va5 OUhJURPWhUNO]hKX]]XV b OUhJURPWhRW\RMN
b_hVcQcm ^V\mXp5 ^dW^_ `aY]V^Ycm OUhJURPWhKX]]XVhUNO]7

6jݷ _U^Q [_^bcQ^cQ5 OUhJURPWh`[JY5 _R_X^QhQVc `VaV^_b bca_[5 ^V
`_]VbcYSiYfbp S _cSVUݷ^^_V `_ T_aYX_^cQ\Y ]Vbc_7 ?Rlh^_ _^Q Yb6
`_\mXdVcbp c_\m[_ `aY S^dcaV^^V] aQb`_\_WV^YY ]Vc[Y7 ?c]VcY]5 hc_
]^_T_bca_h^do ]Vc[d ]_W^_ bUV\Qcm Y RVX nc_T_ ‑ U_bcQc_h^_ S cV[bc
]Vc[Y SbcQSYcm bY]S_\l `VaVS_UQ bca_[Y7

GSVc cV[bcQ ]Vc[Y dbcQ^QS\YSQVcbp ]Vc_U_] <125<3?<?B5 b [_c_al]
]l dWV SbcaVhQ\Ybm S 7>7::97:ݷ 1aTd]V^c_] V]d b\dWYc [_U gSVcQ c_T_
WV SYUQ5 [Q[ U\p aQbb]_caV^^_T_ SliV ]Vc_UQ 3?<?B7 AQX]Va cV[bcQ
]Vc[Y 1Slb_cd Rd[S2 ]_W^_ YX]V^Ycm b `_]_jmo ]Vc_UQ <125<C9J55
[_c_alZ ]l c_WV dWV ^V_U^_[aQc^_ SYUV\YD _c]VcY]5 hc_ VUY^YgQ
YX]VaV^Yp XUVbm ‑ `Y[bV\m7

IaYec5 Yb`_\mXdV]lZ S cV[bcV ]Vc[Y5 c_WV ]_WVc Rlcm YX]V6
^ݷ^ ‑ b `_]_jmo5 [Q[ ]_W^_ U_TQUQcmbp5 ]Vc_UQ <125<6?>D7 ?b6
^_S^lV `_UUVaWYSQV]lV bV]VZbcSQ iaYec_S ‑ Q5<F5D9315 L?EB95B5
]9=5C Y ^V[YZ XQTQU_h^lZ \3B55>D _R_X^QhQocbp _^Y b__cSVcbcSV^6
^_ [_^bcQ^cQ]Y OUhQNU_N]RLJ5 OUhLX^[RN[5 OUh]RVN\ Y OUh\L[NNW7
;_ SbV] ncY] [_^bcQ^cQ] ]_W^_ U_RQSYcm 1S nc_c aQX ‑ b `_6
]_jmo `a_bc_T_ b\_WV^Yp5 c7 V7 bY]S_\_] `\obQ2 [_^bcQ^cd
OUhKXUM U\p S[\ohV^Yp _WYa^V^Yp5 Q [_ SbV]5 [a_]V OUh\L[NNW ‑ Vjݷ
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AYb7 :97:;7 ?b^_S^lV iaYecl OU]T

OUhR]JURL7 @aVUdb]_caV^l5 S`a_hV]5 Y]V^Q Sa_UV OUhQNU_N]RLJhKXUM5
OUhLX^[RN[hR]JURL5 OUh]RVN\hKXUMhR]JURL Y c7 `7D ^Q`aY]Va5 X^QhV^YV
OUh]RVN\hKXUMhR]JURL 1[Q[ S_UYcbp5 gV\_hYb\V^^_V2 S c_h^_bcY aQS6
^_ bd]]V [_^bcQ^c OUh]RVN\5 OUhKXUM Y OUhR]JURL7 OU]T `aVUdb]Qc6
aYSQVc S_X]_W^_bcm U_RQS\V^Yp U_`_\^YcV\m^lf iaYec_S5 ^_ _RbdW6
UV^YV nc_Z S_X]_W^_bcY `_caVR_SQ\_ Rl b^QhQ\Q _`YbQcm Sbo ]_UV\m
d`aQS\V^Yp iaYecQ]Y a `9>4?GD U\p ^QiVZ [^YTY nc_ b\Yi[_] U_\T_7

>Q`_]^Y]5 hc_ Q5<F5D931 ‑ nc_ iaYec RVX XQbVhV[5 ]9=5C ‑ iaYec b
XQbVh[Q]Y5 Q L?EB95B ‑ ]_^_iYaY^^lZ iaYec7 ;Q[ YXSVbc^_5 ^Q n[aQ^V
\dhiV SbVT_ b]_capcbp iaYecl RVX XQbVhV[5 ^Q Rd]QTV ‑ iaYecl b
XQbVh[Q]Y5 Q ]_^_iYaY^^lZ iaYec ^dWV^ U\p S_b`a_YXSVUV^Yp eaQT6
]V^c_S cV[bcQ ^Q e_a]Q\m^lf pXl[Qf 1^Q`aY]Va5 Ybf_U^lf cV[bc_S
`a_TaQ]]5 cV[bc_S S e_a]QcV Q]VU Y c7 `72

6b\Y SVaYcm U_[d]V^cQgYY5 iaYec \3B55> Sa_UV Rl U_\WV^ `aVUbcQS\pcm
b_R_Z ]_^_iYaY^^lZ iaYec5 Yb`_\mXdV]lZ 1XUVbm Y bVZhQb2 S _[^Qf n]d\pc_6
a_S cVa]Y^Q\Q5 ^_5 [Q[ `_[QXlSQVc `aQ[cY[Q5 S UVZbcSYcV\m^_bcY nc_c iaYec
_[QXlSQVcbp5 b\VUdp [\QbbY[V5 _^Yb[\ohYcV\mݷ hV] `_`Q\_7ݷ 6b\Y SQ] ^dWV^
]_^_iYaY^^lZ iaYec5 Yb`_\mXdZcV L?EB95B7

;Q[ _Rlh^_ SlT\pUpc _b^_S^lV U_bcd`^lV iaYecl5 `_[QXQ^_ ^Q
aYb7 :97:;D `a_TaQ]]d5 UV]_^bcaYadojdo nc_5 Sl ^QZUݷcV S eQZ\V
6<D;86?>DC73@@7 ; b_WQ\V^Yo5 ^Q] `aYUݷcbp `aVUd`aVUYcm hYcQcV\p5
hc_ RYR\Y_cV[Q Yb`_\mXdVc iaYecl5 U_bcd`^lV YX a `9>4?G 1Y\Y Uad6
T_Z TaQeYhVb[_Z `_UbYbcV]l25 cQ[ hc_ Yf S^Vi^YZ SYU ]_WVc aQX\Y6
hQcmbp _c ]QiY^l [ ]QiY^V5 _c baVUl [ baVUV Y c7 `7

@_b\VU^YZ YX ]Vc_U_S5 S\YpojYf ^Q S^Vi^YZ SYU cV[bcQ ]Vc[Y5 ^Q6
XlSQVcbp <125<DI@5D _^ `_XS_\pVc `aY]V^Ycm [ cV[bcd ]Vc[Y ^V[YZ SY6
XdQ\m^lZ neeV[c Sa_UV cV[bcQݷ b cV^mo5ݷ _SlTaQSYa_SQ^^_Tݷ cV[bcQݷ
Y\Y cV[bcQݷ RdT_a[_]ݷD [a_]V c_T_5 _^ WV `_XS_\pVc b_bcQSYcm b\_W6ݷ
^doݷ ]Vc[d5 b_UVaWQjdo YX_RaQWV^YV7 @_Ua_R^lZ aQbb[QX _ [ݷ^ ]l
_`db[QV]7

>V[_c_alV SYUWVcl5 S[\ohQp O<hR>@ED5 Yb`_\mXdoc `VaVhYb\V^^lV SliV
S_X]_W^_bcY U\p U_bcYWV^Yp bS_VT_ icQc^_T_ S^Vi^VT_ SYUQD hc_Rl `_^pcm5 _
hݷ] YUݷc aVhm5 `_`a_RdZcV [Q[6^YRdUm `_]V^pcm _RkV[cd [\QbbQ O<hR>@ED aQ][d
^Q [Q[do6^YRdUm Sa_UV OUhXOUJ]hKXa Y `_\oRdZcVbm aVXd\mcQc_]5 _b_RV^^_ S
f_UV aVUQ[cYa_SQ^Yp cV[bcQ7 ;_^Vh^_5 S ݷR_VSlfݷ `a_TaQ]]Qf5 Y cV] R_\VV S
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`a_TaQ]]Qf5 `aVU^QX^QhV^^lf U\p `VaVUQhY UadTY] \oUp]5 cQ[_T_ UV\Qcm ^Y S
[_V] b\dhQV ^V b\VUdVc7

:97::7?7 3YUWVcl U\p SlS_UQ
<oRQp Y^cVaQ[cYS^Qp `a_TaQ]]Q ‑ Q `a_TaQ]]l b P^R5 VbcVbcSV^6

^_5 UadTY]Y Rlcm ^V ]_Tdc ‑ ^dWUQVcbp S c_]5 hc_Rl U_^VbcY U_ `_\m6
X_SQcV\p Y^e_a]QgYo _ f_UV Y aVXd\mcQcQf aQR_cl7 ;_^Vh^_5 SlSVbcY
cV[bc ^Q n[aQ^ ]_W^_ b `_]_jmo ]Vc_[5 `_Ua_R^_ aQbb]_caV^^lf S
`aVUlUdjV] `QaQTaQeV5 `aYh5[ݷ [Q[ ]_W^_ XQ]VcYcm5 OU]T `_XS_\p6
Vc XUVbm UVZbcS_SQcm U_bcQc_h^_ TYR[_ ‑ `_`a_bcd T_S_ap5 ]l ]_WV]
XQbcQSYcm SlUQSQV]lZ cV[bc SlT\pUVcm `aQ[cYhVb[Y [Q[ dT_U^_5 ^QU_
c_\m[_ ^V XQRlSQcm `a_ aQX^Ygd ]VWUd ]Vc_UQ]Y <125< Y 3?@Ih<125<
1b]7 bca7 ;A:2 ‑ U\p Y^e_a]QgYY5 [_c_aQp c_\m[_ hc_ bTV^VaYa_SQ^Q5
_Rlh^_ `_Uf_UYc c_\m[_ Sc_a_Z SQaYQ^c7 ; b_WQ\V^Yo5 d ]Vc_[ OU]T
Vbcm _UY^ ed^UQ]V^cQ\m^lZ ^VU_bcQc_[C cV[bc ]Vc[Y ^VS_X]_W^_
SlUV\Ycm ]li[_Z Y b[_`Ya_SQcm S UadT_V _[^_7 5\p ]^_TYf
b\dhQVS SlS_UY]_Z Y^e_a]QgYY5 UQWV5 S_X]_W^_5 U\p R_\miY^bcSQ5
nc_c ^VU_bcQc_[ _[QXlSQVcbp eQcQ\m^l]7

B_XUQSQp SYUWVcl5 b`VgYQ\m^_ `aVU^QX^QhV^^lV U\p SlS_UQ Y5 S
_c\YhYV _c ]Vc_[5 U_`db[QojYV SlUV\V^YV cV[bcQ5 QSc_al OU]T `_6
i\Y SVbm]Q ^VXQ]lb\_SQcl] `dcݷ]C d^Qb\VU_SQ\Y Yf _c X^Q[_]_T_ ^Q]
[\QbbQ O<hR>@ED7 ;\Qbb O<hXED@ED aVQ\YXdVc `QbbYS^lZ SYUWVc5 `aVU6
^QX^QhV^^lZ U\p SlS_UQ cV[bcQ S _U^d bca_[dD `_ bdcY nc_ `a_bc_ c_
WV bQ]_V `_\V SS_UQ5 U\p [_c_a_T_ XQR\_[Ya_SQ^l b_RbcSV^^_ _`VaQ6
gYY SS_UQ 1aVUQ[cYa_SQ^Yp cV[bcQ27 ?c ^VT_ 1Y]V^^_ _c ^VT_5 Q ^V _c
O<hVE<D9<9>5hR>@ED5 [Q[ ]_W^_ Rl\_ Rl _WYUQcm2 ^Qb\VUdVcbp [\Qbb
O<hVE<D9<9>5hXED@ED5 `_XS_\pojYZ SlS_UYcm ]^_T_bca_h^lZ cV[bc7
6b\Y cV[bc S SYUWVc ^V `_]VjQVcbp5 VT_ ]_W^_ `a_\YbclSQcm bcaV\6
[Q]Y [Q[ `_ T_aYX_^cQ\Y5 cQ[ Y `_ SVacY[Q\YD [ b_WQ\V^Yo5 b[a_\\Y^6
T_Slf `_\_b_[ XUVbm ^V `aVUdb]_caV^_ c_h^_ cQ[ WV5 [Q[ Y S SYUWVcV
U\p SS_UQ7

3YUWVcl SlS_UQ ]_W^_ b^QRUYcm ]Vc[Q]Y5 hc_Rl5 ^Q`aY]Va5 `a_6
[_]]V^cYa_SQcm5 hc_ XQ Y^e_a]QgYp S ^Yf SlUQݷcbp5 ^_ ]Vc[Y RdUdc
^VU_bcd`^l U\p SlUV\V^Yp5 [Q[ Y ]Vc[Y SbVf _bcQ\m^lf SYUWVc_SD
cV[bc5 [_c_alZ ]_W^_ RdUVc SlUV\pcm5 XQUQݷcbp ^V [Q[ ]Vc[Q5 Q [Q[ X^Q6
hV^YV ‑ cV] WV ]Vc_U_] F1<E55 hc_ Y U\p RQX_S_T_ [\QbbQ 1b]7 bca7 ;@=27
@aY nc_] _RkV[c SbVTUQ b_XUQݷc [_`Yo bca_[Y5 `_UQ^^_Z S [QhVbcSV Qa6
Td]V^cQ 1Q^Q\_TYh^_ c_]d5 [Q[ nc_ UV\QVc ]Vc_U 3?@Ih<125< U\p ]Vc6
[Y25 cQ[ hc_ ]_W^_ ^V RVb`_[_Ycmbp _ b_faQ^^_bcY _R\QbcY `Q]pcY5
S [_c_a_Z aQX]VjQ\Qbm bca_[Q5 Y Yb`_\mX_SQcm Vݷ S UQ\m^VZiV] `_
bS_V]d db]_caV^Yo5 S c_] hYb\V _bS_R_UYcm7

; ^VU_bcQc[Q] ncYf SYUWVc_S S baQS^V^YY5 ^Q`aY]Va5 b `aY]V^V^Y6
V] O<hK?H Y VT_ ]Vc[Y ]_W^_ _c^VbcY ^VS_X]_W^_bcm SlR_aQ aQb`_\_6
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WV^Yp cV[bcQC [Q[ Y S _Rlh^lf `_\pf SS_UQ5 cV[bc SbVTUQ aQb`_\QTQVcbp
SU_\m \VS_Z TaQ^Ygl SYUWVcQ7 6UY^bcSV^^_V5 hV] cdc ]_W^_ d`aQS6
\pcm ‑ nc_ `VaV^_b_] bca_[5 ^V `_]VjQojYfbp S SYUWVc `_ T_aYX_^cQ6
\YD [Q[ ]_W^_ U_TQUQcmbp5 nc_ UV\QVcbp ]Vc_U_] GB1@5 X^Q[_]l] ^Q]
`_ [\Qbbd O<hVE<D9<9>5hR>@ED 1b]7 bca7 ;@A2D S UVZbcSYcV\m^_bcY nc_c
]Vc_U SS_UYcbp Vjݷ S QRbcaQ[c^_] [\QbbV O<hR>@EDh5 [_c_alZ b\dWYc
`aVU[_] [\Qbbd O<hR>@ED27 3YUWVcQ5 U_`db[QojVT_5 ^Q`aY]Va5 gV^caY6
a_SQ^YV SlUQSQV]_T_ cV[bcQ Y\Y VT_ SlaQS^YSQ^YV `_ `aQS_]d [aQo5
^_ `aY nc_] `_XS_\pojVT_ SlUV\pcm cV[bc Y [_`Ya_SQcm VT_5 OU]T ^V
`aVUdb]QcaYSQVc7

@_ d]_\hQ^Yo SYUWVcl SlS_UQ SlT\pUpc ^Q n[aQ^V c_h^_ cQ[
WV5 [Q[ `_\p SS_UQ5 hc_ `a_S_gYadVc `_\mX_SQcV\p `lcQcmbp aVUQ[cY6
a_SQcm Yf b_UVaWY]_V7 Nc_ ]_W^_ b[_aaV[cYa_SQcm5 dbcQ^_SYS Uad6
T_Z cY` _RaQ]\V^Yp Y gSVc e_^Q7 >Q`aY]Va5 ]_W^_ bUV\Qcm SY6
UWVc 5ݷb[Y]_\`ݷ `_bcQSYS b `_]_jmo ]Vc_UQ 2?H cY` _e_a]\V^Yp
OUhOUJ]hKXaD nc_T_ dWV fSQcYc5 hc_Rl ^V S_X^Y[Q\_ WV\Q^Yp ^QhQcm
aVUQ[cYa_SQcm SlUQ^^lZ cV[bc7 6b\Y U_RQSYcm [ nc_]d SlX_S ]Vc_6
UQ 3?<?B1OUhKJLTP[X^WMhLXUX[25 S aVXd\mcQcV `_\dhYcbp SYUWVc5 TaQ6
^Yg [_c_a_T_ ^V SYU^_5 Q cV[bc `_pS\pVcbp [Q[ RdUc_ `ap]_ S T\QS^_]
_[^V7 HVT_ c_h^_ ^V bc_Yc UV\Qcm ‑ nc_ dRYaQcm R_[b 1dbcQ^QS\YSQcm
cY` _e_a]\V^Yp OUhWXhKXa2 Y\Y XQ]V^pcm VT_ aQ][_Z7 5V\_ S c_]5 hc_
_hYbc[d SYUY]_T_ b_UVaWY]_T_ SbV ^Qb\VU^Y[Y O<hR>@EDh `a_YXS_Upc
`VaVaYb_SlSQ^YV] bS_VT_ R_[bQ5 cQ[ hc_ S _cbdcbcSYV R_[bQ `aY YX]V6
^V^Ypf cV[bcQ Y\Y5 ^Q`aY]Va5 `aY VT_ `a_[adc[V Sl dSYUYcV bcaQ^^lV
QacVeQ[cl5 ^Q\_WV^YV bcQa_T_ cV[bcQ ^Q ^_SlZ Y `a_hYV neeV[cl5
[_c_alf ^_a]Q\m^Qp `a_TaQ]]Q `a_pS\pcm ^V U_\W^Q7

3 SQiVZ XQUQhV ]_WVc `_caVR_SQcmbp SlSVbcY ^Q n[aQ^ U\p `a_b]_caQ R_\m6
i_Z _Rkݷ] cV[bcQ b S_X]_W^_bcmo VT_ `a_[adc[Y ‑ ^Q`aY]Va5 b_UVaWQ^YV cV[6
bc_S_T_ eQZ\Q Y\Y `_c_[ b__RjV^YZ _ `a_Ybf_UpjYf b_RlcYpf7 @aY nc_] aQR_6
cQcm RVX `_\_b `a_[adc[Y ]_WVc bcQcm b_SbV] ^VdU_R^_5 Y `_pSYcbp b]lb\ `aY6
]V^Ycm SYUWVc O<h]5HDhM9C@<1I5 [_c_alZ ]l dWV _RbdWUQ\Y ^Q bca7 ;@B7 >Q6
`_]^Y]5 hc_ bQ] cV[bc S nc_] b\dhQV faQ^Ycbp S _RkV[cV [\QbbQ O<h]5HDhKE665BD
YX]V^V^Yp cV[bcQ S nc_] ݷRdeVaVݷ ^V]VU\V^^_ bcQ^_Spcbp SYU^l S_ SbVf SY6
UWVcQf5 [_c_alV b ^Y] bSpXQ^l7 3 hQbc^_bcY5 ]Vc_U 1@@5>4 `_XS_\pVc U_RQSYcm
cV[bc 1bca_[d2 S [_^Vg Y]VojVT_bp S RdeVaV cV[bcQ5 hc_ _[QXlSQVcbp dU_R^_ `aY
SlS_UV `_b\VU_SQcV\m^lf b__RjV^YZ7

:97::7@7 ?[^Q5 U_`db[QojYV YX]V^V^YV aQX]VaQ
3bV aQbb]_caV^^lV ^Q]Y U_ bYf `_a `aY]Val aYb_SQ\Y ^Q n[aQ^V

_[^Q5 ^V U_`db[QojYV YX]V^V^Yp aQX]VaQ7 3 R_\miY^bcSV b\dhQVS cQ[
`a_jV U\p `a_TaQ]]YbcQ ‑ ^V ^dW^_ \_]Qcm T_\_Sd ^QU cV]5 S_ hc_
`aVSaQcYcbp SlSVaV^^_V aQb`_\_WV^YV SYUWVc_S5 [_TUQ `_\mX_SQcV\o
`aYUݷc S T_\_Sd bfSQcYcmbp XQ ]lim Y ^QhQcm aQbcpTYSQcm Y bWY6
]Qcm _[_i[_ `a_TaQ]]lD ^_ ^Q `aQ[cY[V cQ[YV `a_TaQ]]l SbcaVhQoc6
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bp [aQZ^V aVU[_5 `_c_]d hc_ _[^Q5 ^V U_`db[QojYV YX]V^V^Yp aQX]VaQ5
^VdU_R^l U\p `_\mX_SQcV\p7 6b\Y WV ]l `_XS_\Y] `_\mX_SQcV\o ]V6
^pcm aQX]Val _[^Q 1hc_ S R_\miY^bcSV b\dhQVS `_`a_bcd _RpXQcV\m^_25
^Q] S_\VZ6^VS_\VZ `aYUݷcbp _XQR_cYcmbp cV]5 [Q[ `aY nc_] U_\W^l
YX]V^Ycmbp 1Y\Y ^V YX]V^Ycmbp2 aQX]Val [QWU_T_ YX ^QiYf SYUWVc_S7

@_Uf_U5 `aY^pclZ [ nc_]d S RYR\Y_cV[V OU]T5 bQ]Y QSc_al RYR6
\Y_cV[Y aQb`YblSQoc [Q[ Yb[\ohYcV\m^_ TYR[YZ5 _hV^m `a_bc_Z S `_6
^Y]Q^YY5 d^YSVabQ\m^lZ ^Qbc_\m[_5 ^Qb[_\m[_ nc_ S__RjV S_X]_W^_5
Y S__RjV `a_bc_ XQ]VhQcV\m^lZ b_ SbVf c_hV[ XaV^Yp7 @aQSl _^Y S
nc_] Y\Y ^V _hV^m5 `aVU\_WY] hYcQcV\o aQbbdUYcm bQ]_bc_pcV\m^_ `_
Yc_TQ] `a_hcV^Yp nc_T_ `QaQTaQeQ7

8Q S_X]_W^_bcmo8^VS_X]_W^_bcmo U\p _cUV\m^lf SYUWVc_S ]V6
^pcm aQX]Val `_ T_aYX_^cQ\Y Y8Y\Y SVacY[Q\Y S RYR\Y_cV[V OU]T
b\VUpc _RkV[cl [\QbbQ O<hPB?E@D ^Q`_]^Y]5 hc_ nc_ SYUWVc5 XQUQhQ
[_c_a_T_ ‑ b_UVaWQcm UadTYV SYUWVcl7 ;\Qbb5 _RkV[cl [_c_a_T_ b_6
_cSVcbcSdoc _[^Q] ‑ O<h`9>4?G ‑ pS\pVcbp ^Qb\VU^Y[_] O<hPB?E@
Y5 [Q[ b\VUbcSYV5 _R\QUQVc SbVZ ed^[gY_^Q\m^_bcmo bS_VT_ a_UYcV\p5
S[\ohQp d]V^YV d`aQS\pcm YX]V^V^YV] aQX]Va_S _cUV\m^lf SYUWVc_S7

@aY^gY`5 `_ [_c_a_]d _`aVUV\pVcbp5 [Q[YV SYUWVcl Y SU_\m [Q6
[_Z _bY 1Y\Y _RVYf _bVZ2 ]_W^_ aQbcpTYSQcm Y bWY]Qcm5 _`YblSQVcbp
UVZbcSYcV\m^_ U_S_\m^_ `a_bc_7 ;QWU_]d _RkV[cd O<hPB?E@ ]_W^_ XQ6
UQcm _UY^ SYUWVc5 U\p [_c_a_T_ U_`db[QVcbp YX]V^V^YV aQX]VaQ 1Q^T\7
B5C9J12<527 5V\QVcbp nc_ ]Vc_U_] B5C9J12<5D `QaQ]Vca_] V]d b\dWYc
QUaVb _RkV[cQ cY`Q O<h`9475D7 3 [QhVbcSV cQ[_T_ SYUWVcQ ]_WVc Sl6
bcd`Qcm \oR_Z YX SYUWVc_S5 S\_WV^^lf S UQ^^do Tad``d5 Q cQ[WV Y
bQ] SYUWVc Tad``l7

3 [QhVbcSV `QaQ]VcaQ ]Vc_UQ B5C9J12<5 ]_W^_ d[QXQcm ^_\m5 c_TUQ
UQ^^Qp Tad``Q ^V RdUVc U_`db[Qcm YX]V^V^Yp aQX]Va_S5 `_b[_\m[d S ^VZ
^V RdUVc SYUWVcQ5 U_`db[QojVT_ YX]V^V^YV aQX]Va_S7 6b\Y B5C9J12<5
U\p Tad``l _RkpSYcm bQ] _RkV[c Tad``l5 c_ ]V^pcm aQX]Va 1Y `_\_WV6
^YV2 RdUdc SbV Sf_UpjYV S Tad``d SYUWVcl ‑ `a_`_agY_^Q\m^_ c_]d5
^Qb[_\m[_ 1c_h^VV5 S_ b[_\m[_ aQX2 `_\mX_SQcV\m bWQ\ Y\Y aQbcp^d\
_[^_D SVacY[Q\m Y T_aYX_^cQ\m `aY nc_] _RaQRQclSQocbp ^VXQSYbY]_7

>QYR_\VV Y^cVaVbV^ b\dhQZ5 [_TUQ `QaQ]Vca_] B5C9J12<5 Slbcd`QVc
^V[YZ SYUWVc5 Sf_UpjYZ S Tad``d7 C_TUQ Tad``Q RdUVc b`_b_R^Q ]V^pcm
aQX]Va5 Q b SYUWVcQ]Y S^dcaY ^Vݷ RdUVc `a_Ybf_UYcm S_c hc_7 3YUWVc5
d[QXQ^^lZ S [QhVbcSV B5C9J12<55 RdUVc ]V^pcm Y U\Y^d5 Y iYaY^dD SY6
UWVcl5 Y]VojYV b ^Y] ^V`dbc_V `VaVbVhV^YV `_ T_aYX_^cQ\m^_Z _bY5
RdUdc aQbcpTYSQcmbp Y bWY]Qcmbp c_\m[_ `_ T_aYX_^cQ\YD SYUWVcl5 `V6
aVbV[QojYVbp b cV]5 [_c_alZ B5C9J12<55 `_ SVacY[Q\m^_Z _bY5 RdUdc
]V^pcm c_\m[_ SVacY[Q\m^lZ aQX]Va7 Hc_ [QbQVcbp SYUWVc_S5 ^V Y]V6
ojYf b B5C9J12<5 `VaVbVhV^Yp ^Y `_ T_aYX_^cQ\Y5 ^Y `_ SVacY[Q\Y ‑
_^Y bS_Y aQX]Val ]V^pcm ^V RdUdc S__RjV7
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AYb7 :97:<7 5V]_^bcaQgYp YX]V^V^Yp aQX]Va_S _[^Q Y SYUWVc_S

>Q aYb7 :97:< `_[QXQ^ `aY]Va5 Y\\obcaYadojYZ nc_c `aY^gY`D
b`aQSQ SSVafd aQb`_\_WV^_ _[^_ `a_TaQ]]l6`aY]VaQ S VT_ _aYTY^Q\m6
^_] aQX]VaV5 _bcQ\m^lV _[^Q `_\dhV^l YX]V^V^YV] aQX]Va_S Ybf_U^_T_
_[^Q b `_]_jmo ]li[Y7 9bf_U^lZ cV[bc `aY]VaQ ^Qf_UYcbp S eQZ\V
6<D;8B5C9J573@@7 3 a_\Y B5C9J12<5 XUVbm Slbcd`QVc SYUWVc5 aQb`_\_6
WV^^lZ `_ gV^cad _[^Q5 _^ `_]VhV^ Rd[S_Z [7 ;Q[ ]_W^_ XQ]VcYcm5
SYUWVcl L Y P5 ^V Y]VojYV `VaVbVhV^Yp b [ ^Y `_ T_aYX_^cQ\Y5 ^Y `_
SVacY[Q\Y5 S_ SbVf b\dhQpf b_faQ^poc bS_Z _aYTY^Q\m^lZ aQX]Va7 3Y6
UWVcl J5 K Y Q ]_Tdc aQbcpTYSQcmbp Y bWY]Qcmbp `_ T_aYX_^cQ\Y5 ^_
Slb_cd 1aQX]Va `_ SVacY[Q\Y2 b_faQ^poc _U^d Y cd WVD b SYUWVcQ]Y
M5 N Y O bYcdQgYp bY]]VcaYh^Qp ‑ _^Y ]V^poc Slb_cd5 ^_ b_faQ^poc
^VYX]V^^do iYaY^d7

B_XUQcV\Y OU]T S U_[d]V^cQgYY dcSVaWUQoc5 hc_ b Yb`_\mX_SQ^Y6
V] nc_T_ ]VfQ^YX]Q ]_W^_ \oR_Z ^QR_a SYUY]lf SYUWVc_S XQbcQSYcm
]V^pcm bS_Y aQX]Val \oRl] b`_b_R_]5 [Q[_Z ^Q] c_\m[_ ]_WVc `aYZcY
S T_\_Sd ‑ ^dW^_ c_\m[_ `aQSY\m^_ `_bca_Ycm YVaQafYo S\_WV^^lf
UadT S UadTQ Tad`` Y [_V6TUV5 S_X]_W^_5 U_RQSYcm ^VSYUY]lV SYUWV6
cl 1_Rlh^_ nc_ O<hK?H’l b cY`_] _RaQ]\V^Yp OUhWXhKXa Y RVX ]Vc6
[Y27 >V RdUV] dcSVaWUQcm5 hc_ nc_ UVZbcSYcV\m^_ cQ[ 1[Q[ ^V RdUV] Y
dcSVaWUQcm `a_cYS_`_\_W^_T_25 _c]VcY] \Yim5 hc_ S ^V[_c_alf b\d6
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hQpf _[QXlSQVcbp U_S_\m^_ b\_W^_ b__RaQXYcm5 [Q[ Y]V^^_ U_RYcmbp
_c SYUWVc_S ^dW^_T_ `_SVUV^Yp7

@_\VX^_ RdUVc Y]Vcm S SYUd ^Vb[_\m[_ _b^_S^lf `aYݷ]_S7 CQ[5 hc_6
Rl XQbcQSYcm ^V[YZ SYUWVc SbVTUQ b_faQ^pcm aQX]Va5 hc_ Rl ^Y cS_aY6
\_bm S_[adT5 U_bcQc_h^_ b_XUQcm U\p ^VT_ _cUV\m^do Tad``d5 S [_c_ado
RdUVc Sf_UYcm c_\m[_ _^ bQ]5 Y XQ`aVcYcm nc_Z Tad``V YX]V^V^YV aQX6
]Va_S5 SlXSQS B5C9J12<5 _c ^d\p7 Hc_Rl XQUQ^^lZ SYUWVc XQbcQSYcm
]V^pcmbp c_\m[_ `_ T_aYX_^cQ\Y5 Q Slb_cd b_faQ^pcm5 ]_W^_ b_XUQcm
Tad``d5 S [_c_ado RdUVc Sf_UYcm nc_c SYUWVc Y S]VbcV b ^Y] ^VSYUY6
]lZ O<hK?H5 aQb`_\_WV^^lZ SliV Y\Y ^YWV ^QiVT_ SYUWVcQ 1[bcQ6
cY5 ]_W^_ VT_ aQb`_\_WYcm UQWV XQ `aVUV\Q]Y [__aUY^Qc Tad``l5 Sbݷ
aQS^_ VT_ ^V SYU^_25 Y]VojYZ cQ[do WV5 [Q[ _^5 iYaY^d5 Y `aY nc_]
^d\VSdo Slb_cdD Y]V^^_ nc_c O<hK?H ^dW^_ _RkpSYcm B5C9J12<5 U\p
Tad``l7 1^Q\_TYh^l] _RaQX_] ]_W^_ b_XUQcm SYUWVc5 YX]V^pojYZ
c_\m[_ Slb_cd5 ^_ ^V iYaY^d7

;_\m b[_a_ ]l bc_\[^d\Ybm b_ b\dhQV]5 caVRdojY] `_bca_V^Yp
YVaQafYY Tad`` SYUWVc_S5 d]Vbc^_ RdUVc aQbb[QXQcm5 [Q[ cQ[YV YVaQa6
fYY bca_pcbp7

@aVWUV SbVT_ ^Q`_]^Y]5 hc_ [\Qbb O<h`9>4?G d^Qb\VU_SQ^ _c
O<hPB?E@5 c_ Vbcm _[^_ pS\pVcbp hQbc^l] b\dhQV] Tad``l SYUWVc_S7
;QWUlZ _RkV[c6SYUWVc _Rlh^_ `aY^QU\VWYc [ c_Z Y\Y Y^_Z Tad`6
`V \YR_ ^V `aY^QU\VWYc ^Y [ [Q[_Z5 ^_ `_b\VU^VV Y]VVc b]lb\ c_\m6
[_ U\p _[_^ 1_RkV[c_S cY`Q O<h`9>4?G25 Q \oR_Z UadT_Z SYUWVc5 ^V
RdUdhY S[\ohݷ^^l] S Tad``d5 _[QWVcbp RVb`_\VXV^7 4ad``d5 [ [_c_6
a_Z `aY^QU\VWYc SYUWVc5 ]_W^_ dX^Qcm5 SlXSQS ]Vc_U @1B5>D 1RVX
`QaQ]Vca_S27

B\VUdojVV5 hc_ ^dW^_ `_]^Ycm `aY `_bca_V^YY YVaQafYY Tad`` ‑
nc_ hc_ S [QWUlZ ]_]V^c SaV]V^Y S ^QiVZ `a_TaQ]]V \YR_ Vbcm a_S^_
_U^Q Tad``Q5 ^QXlSQV]Qp cV[djVZ 13EBB5>D25 \YR_ cQ[_Z ^Vc ^Y _U^_Z7
6b\Y cV[djQp Tad``Q Vbcm5 SbV b_XUQSQV]lV SYUWVcl QSc_]QcYhVb[Y
`_]VjQocbp S ncd Tad``d 1bcQ^_Spcbp Vݷ U_hVa^Y]Y SYUWVcQ]Y27 @aY
b_XUQ^YY ^_S_Z Tad``l _^Q QSc_]QcYhVb[Y bcQ^_SYcbp cV[djVZ7 ;a_]V
c_T_5 Tad``d ]_W^_ bUV\Qcm cV[djVZ5 SlXSQS 1RVX `QaQ]Vca_S2 Vݷ ]Vc_U
2579>7 =^_T_[aQc^_ SbcaVhQSiYZbp ^Q] ]Vc_U 5>4 S UVZbcSYcV\m^_bcY
UV\QVc cV[djVZ Tad``d5 a_UYcV\mb[do U\p UQ^^_Z5 \YR_ _bcQS\pVc ^Q6
id `a_TaQ]]d RVX cV[djVZ Tad``l5 Vb\Y d c_Z Tad``l5 U\p [_c_a_Z
VT_ SlXSQ\Y5 ^Vc a_UYcV\p7 =_W^_ U\p `VaV[\ohV^Yp ]VWUd Tad``Q6
]Y S_b`_\mX_SQcmbp cQ[WV bcQcYhVb[Y] ]Vc_U_] O<hPB?E@CC3EBB5>D ‑
b_RbcSV^^_ T_S_ap5 2579> `a_bc_ SlXlSQVc 3EBB5>D1D89C25 Q 5>4 ‑
3EBB5>D1@1B5>D1227 >Q[_^Vg5 ]_W^_ SYUWVc ݷXQT^Qcmݷ S XQUQ^^do
Tad``d ^Q`ap]do b `_]_jmo ]Vc_UQ 1447

HQjV SbVT_ YVaQafYo Tad`` ^QhY^Qoc bca_Ycm b T\QS^_T_ _[^Q5 Q
baQXd `_b\V b_XUQ^Yp _RkV[cQ Tad``l b_XUQoc SbV SYUWVcl5 [_c_alV
U_\W^l S ^Vݷ Sf_UYcm 1c_TUQ _^Y _[QXlSQocbp S nc_Z Tad``V QSc_6
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]QcYhVb[Y25 SlXlSQoc U\p _RkV[cQ Tad``l ]Vc_U 5>4 Y `a_U_\WQoc
e_a]Ya_SQcm Vݷ a_UYcV\mb[do Tad``d7

N[b`VaY]V^cYadp b \oR_Z `a_TaQ]]_Z ^Q OU]T5 U_`db[QojVZ YX6
]V^V^YV aQX]Va_S _[^Q5 ]_W^_ b dUYS\V^YV] XQ]VcYcm5 hc_ _[^_ d`_a^_
^V WV\QVc bcQ^_SYcmbp ]V^miV _`aVUV\ݷ^^_T_ aQX]VaQ7 3 hQbc^_bcY5 S
`aY]VaV ^Q aYb7 :97:< Ybf_U^lZ aQX]Va [QWU_T_ YX ݷSQUaQcY[_S]ݷ b_6
bcQS\p\ 100× 100 `Y[bV\VZ5 Q `a_]VWdc[Y ]VWUd ^Y]Y ‑ > `Y[bV\VZD
[Q[ b\VUbcSYV5 SYUWVc [ Y]V\ Ybf_U^lZ aQX]Va 205× 2055 SYUWVc J ‑
205×100 Y c7 U7 AQX]Va _[^Q5 `_[QXQ^^lZ ^Q aYbd^[V S bVaVUY^V SVaf^V6
T_ apUQ5 _[QXQ\bp U\p ^QiVT_ `aY]VaQ ^QY]V^miY]5 _[^_ _c[QXlSQVc6
bp d]V^miQcmbp UQ\miVD baQXd WV _c]VcY]5 hc_ aQX]Va SYUWVcQ [ `aY
nc_] b_bcQSY\ a_S^_ 100× 100 `Y[bV\VZ5 ^_ nc_ b_SVaiV^^_ ^V `_c_]d5
hc_ UadTYV SYUWVcl Y]V\Y cQ[_Z Y\Y ݷQ^Q\_TYh^lZݷ aQX]Va7

@a_Ybf_UpjVV _Rdb\_S\V^_ _U^_Z _b_RV^^_bcmo `_SVUV^Yp _RkV[6
cQ _[^Q5 [_c_a_V5 f_cm Y pS\pVcbp hQbc^l] b\dhQV] Tad``l5 Sbݷ WV
`aVUbcQS\pVc b_R_Z b\dhQZ SVbm]Q b`VgYeYhVb[YZ7 3 [\QbbV O<h`9>4?G
1Y]V^^_ S 5[ݷ^ Q ^V S O<hPB?E@2 `aVUdb]_caV^ ]Vc_U C9J5hB1>755 Y]V6
ojYZ QW bV]m `QaQ]Vca_SC

C9J5hB1>7519>D =9>G5 9>D =9>85
9>D =1HGF95 9>D =1H8F95
9>D 4GF95 9>D 48F95
9>D 1C@53DF92D

; bhQbcmo5 S R_\miY^bcSV b\dhQVS ^dW^l c_\m[_ `VaSlV USQ `QaQ6
]VcaQ5 XQUQojYV ]Y^Y]Q\m^_ U_`dbcY]lV aQX]Val _[^Q `_ T_aYX_^6
cQ\Y Y SVacY[Q\Y7 ?RQ `QaQ]VcaQ _RpXQ^l Rlcm bca_T_ R_\miV ^d\pD
ݷSla_WUV^^lVݷ _[^Q5 Y]VojYV ^d\VSdo U\Y^d Y8Y\Y iYaY^d5 ^V U_6
`db[Qocbp7 @QaQ]Vcal =1HG Y =1H8 XQUQoc ]Q[bY]Q\m^_ S_X]_W^lZ
aQX]Va _[^Q 1Y Vb\Y _^ b_S`QUQVc b b__cSVcbcSdojY] ]Y^Y]d]_]5 _[6
^_ S__RjV ^V ]_WVc ]V^pcm aQX]Va `_ nc_Z _bY25 `QaQ]Vcal 4G Y 48
`_XS_\poc d[QXQcm iQT YX]V^V^Yp aQX]VaQ5 c7 V7 \oR_V YX]V^V^YV aQX6
]VaQ RdUVc [aQc^_ XQUQ^^_]d hYb\d 1^Q`aY]Va5 nc_ ]_WVc `aYT_UYcm6
bp U\p _[^Q cVa]Y^Q\Q5 S [_c_a_] SbVTUQ U_\W^_ Rlcm gV\_V hYb\_
X^Q[_]Vbc27 @QaQ]Vca 1C@53D S UVZbcSYcV\m^_bcY \_TYhVb[YZ<AD Vb\Y
VT_ XQUQcm ^V^d\VSl] 1YbcY^^l]25 _[^d ]_W^_ RdUVc YX]V^Ycm aQX]Va
c_\m[_ b b_faQ^V^YV] b__c^_iV^Yp U\Y^l Y iYaY^l7

3_XSaQjQpbm [ bcaQ^^_]d `_SVUV^Yo ^QiVT_ `aY]VaQ5 _c]VcY]5
hc_ S `a_TaQ]]V 6<D;8B5C9J573@@ ]l S__RjV ^V SlXlSQ\Y ]Vc_U
C9J5hB1>755 Q Vb\Y VT_ ^V SlXlSQcm5 _RkV[c _[^Q RdUVc UV]_^bcaYa_6
SQcm ^V[_c_a_V `_SVUV^YV `_ d]_\hQ^Yo5 XQSYbpjVV _c Ybf_U^lf aQX6
]Va_S SYUWVcQ5 _RkpS\V^^_T_ [Q[ B5C9J12<57 6b\Y `_ _U^_]d YX YX]V6

<AB_XUQcV\Y OU]T `aVU`_hYcQoc ^V Yb`_\mX_SQcm cY` 2??<D QSc_a [^YTY b _`aV6
UV\ݷ^^l] dU_S\VcS_aV^YV] f_cV\ Rl XQ]VcYcm5 hc_ S ]YaV bdjVbcSdoc \oUY Vjݷ
R_\VV [_^bVaSQcYS^lV5 hV] _^ bQ]7
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aV^YZ aQX]Va nc_T_ SYUWVcQ ]V^miV :995 c_ Y]V^^_ nc_c aQX]Va `aY6
^Y]QVcbp [Q[ ]Y^Y]Q\m^lZ 1U\p SYUWVcQ5 ^V U\p SbVT_ _[^Q25 Vb\Y WV
Ybf_U^lZ aQX]Va R_\miV :995 c_ XQ ]Y^Y]Q\m^_ U_`dbcY]lZ `aY^Y]Q6
Vcbp [Q[ aQX :997 Hc_5 b_RbcSV^^_5 ]l Y ^QR\oUQ\Y7 9^cVaVb^_5 hc_
Vb\Y aQX]Va B5C9J12<5 `_ UQ^^_Z _bY aQSV^ ^d\o5 c_ nc_c ^_\m `aY^Y6
]QVcbp XQ_U^_ Y XQ ]Q[bY]d]5 c_ Vbcm `_ nc_Z _bY _[^_ S__RjV ^V RdUVc
]V^pcm aQX]Va7

:97::7A7 ?RaQR_c[Q QaTd]V^c_S [_]Q^U^_Z bca_[Y
@a_TaQ]]l5 SXQY]_UVZbcSdojYV b a `9>4?G5 _Rlh^_ _RaQRQclSQ6

oc gV\lZ apU QaTd]V^c_S [_]Q^U^_Z bca_[Y5 S\YpojYf ^Q c_5 [ [Q6
[_]d a6bVaSVad b\VUdVc _RaQcYcmbp5 _[^_ [Q[_T_ aQX]VaQ b_XUQcm5 S
[Q[_] ]VbcV n[aQ^Q VT_ aQb`_\_WYcm Y c7 U7 2YR\Y_cV[Q OU]T b_UVa6
WYc ed^[gYY5 `_XS_\pojYV `a_Q^Q\YXYa_SQcm [_]Q^U^do bca_[d Y
_RaQR_cQcm `_\c_aQ UVbpc[Q _`gYZ5 baVUY [_c_alf 649C@<1I5 d[QXl6
SQojQp5 [ [Q[_]d YX a6bVaSVa_S b\VUdVc `_U[\ohQcmbp 1_Rlh^_ ncQ
Y^e_a]QgYp RVaݷcbp YX `VaV]V^^_Z _[adWV^Yp MR\YUJb2D 675?=5DBI5
`_XS_\pojQp XQUQcm `_\_WV^YV Y aQX]Va T\QS^_T_ _[^Q 1^Q`aY]Va5
675?=5DBI ;99H<99 _X^QhQVc aQX]Va _[^Q ;99 `Y[bV\VZ S iYaY^d5 <99
S Slb_cd5 675?=5DBI ;99H<994:994:>9 ‑ _[^_ c_T_ WV aQX]VaQ5 \VSlZ
SVaf^YZ dT_\ [_c_a_T_ RdUVc aQb`_\QTQcmbp S c_h[V 1:99D:>922D 6275 [_6
c_aQp ]V^pVc _b^_S^_Z gSVc e_^Q5 Y UadTYV7 @_\^lZ b`Yb_[ ^Qf_UYcbp
S U_[d]V^cQgYY [ ed^[gYY O<CC1B77

6b\Y SQiQ `a_TaQ]]Q ^V ^dWUQVcbp S bS_Yf b_RbcSV^^lf `QaQ]Vc6
aQf [_]Q^U^_Z bca_[Y5 ]_W^_ `_ZcY bQ]l] `a_bcl] `dcݷ]C `VaVUQcm
bQ[aQ]V^cQ\m^lV 1B73 Y 1B7F `QaQ]VcaQ]Y ]Vc_Ud C8?G T\QS^_T_ _[^QD
S _c\YhYV _c _RkV[c_S UadTYf SYUWVc_S5 O<h`9>4?G `_UUVaWYSQVc SVa6
bYo ]Vc_UQ C8?G b USd]p `QaQ]VcaQ]Y [Q[ aQX U\p nc_Z gV\Y7 3lT\pUYc
nc_ Sbݷ `aY]Va^_ cQ[C

9>D =19>19>D 1B735 381B 331B7F2
K

O<h`9>4?G 3G9> F >5G O<h`9>4?G1 83 777 38 2D

88 777 `_UT_c_S[Q SYUWVc_S 777

G9>6GC8?G11B735 1B7F2D
B5DEB> O<CCBE>12D

M

9]V^^_ cQ[ `_bcd`Qoc QSc_al R_\miY^bcSQ `aY]Va_S `a_TaQ]] YX U_6
[d]V^cQgYY [ OU]T7 ; b_WQ\V^Yo5 [Q[ aQX cQ[_Z SQaYQ^c `aY SbVZ VT_
`a_bc_cV `_hcY ^Y[_TUQ ^V T_UYcbp5 SVUm Vb\Y SQiQ `a_TaQ]]Q S__RjV
_RaQRQclSQVc `QaQ]Vcal [_]Q^U^_Z bca_[Y5 c_ `_hcY ^QSVa^p[Q baVUY



;B= PXl[ BY445 ??@ Y 1C5

^Yf RdUdc `QaQ]Vcal5 _Rdb\_S\V^^lV aViQV]_Z XQUQhVZ Y ^V Y]Vo6
jYV ^Y[Q[_T_ _c^_iV^Yp [ OU]T Y S__RjV `_UbYbcV]V TaQeYhVb[_T_
Y^cVaeVZbQ7

;_\m b[_a_ SQiQ `a_TaQ]]Q U_\W^Q _RaQRQclSQcm bS_Y b_RbcSV^6
^lV `QaQ]Vcal [_]Q^U^_Z bca_[Y5 ^_ Sl `aY nc_] f_cYcV5 hc_Rl OU]T
_RaQRQclSQ\Q `QaQ]Vcal5 QUaVb_SQ^^lV VZ 1Q Sl nc_T_5 `_6SYUY]_]d5
f_cYcV5 dW S_ Sbp[_] b\dhQV 649C@<1I Y 675?=5DBI ‑ nc_ _`gYY5 `_U6
UVaW[Y [_c_alf `_\mX_SQcV\m _WYUQVc _c \oR_Z _[_^^_Z `a_TaQ]6
]l25 d SQb Vbcm USQ _b^_S^lf SQaYQ^cQC _aTQ^YX_SQcm `a_b]_ca e\Q6
T_S [_]Q^U^_Z bca_[Y bQ]_bc_pcV\m^_5 Q cV YX ^Yf5 [_c_alV ^V aQb6
`_X^QVcV5 `VaVUQSQcm RYR\Y_cV[V OU]T 1U\p nc_T_ b\dWYc ed^[gYp
O<CC1B725 \YR_ U_SVaYcm _aTQ^YXQgYo `a_b]_caQ RYR\Y_cV[V5 b cV] hc_6
Rl dWV _^Q _RaQjQ\Qbm [ SQiV]d [_Ud U\p Q^Q\YXQ `QaQ]Vca_S5 [_c_6
alV ^V b]_T\Q aQb`_X^Qcm7 5\p nc_T_ Yb`_\mXdVcbp ed^[gYp O<CC1B7C
b hVclam]p `QaQ]VcaQ]Y5 _U^Y] YX [_c_alf `VaVUQݷcbp QUaVb SQiVZ
31<<213;6ed^[gYYD V6ݷc_ OU]T Y SlX_SVc7

B aQbb]_caV^Yp nc_T_ b`_b_RQ [Q[ R_\VV `a_bc_T_ ]l Y ^Qh^7[ݷ
Ed^[gYp O<CC1B7C Y]VVc b\VUdojYZ `a_eY\mC

9>D O<CC1B7C19>D 1B735 381B 331B7F5 9>D 695
O<hJB7ChQ1>4<5B 32 F 92D

9UV^cYeY[Qc_a_] O<hJB7ChQ1>4<5B _R_X^QhV^ cY` QUaVbQ ed^[gYY5
Y]VojVZ SYU

9>D 6E>319>D 1B735 381B 331B7F5 9>D 694H2D

1[Q[ Vb\Y Rl ]l ^Q`YbQ\Y D<9ݷ 1332219>D5 381B335 9>D6227ݷ >QX^Q6
hV^YV `VaSlf USdf `QaQ]Vca_S ed^[gYY O<CC1B7C _hVSYU^_C nc_ f_a_6
i_ X^Q[_]lV ^Q] `QaQ]Vcal ed^[gYY =19>5 hVaVX [_c_alV `VaVUQݷcbp
[_]Q^U^Qp bca_[Q7 HVaVX bS_Z caVcYZ `QaQ]Vca ed^[gYp S_XSaQjQVc
^Q] Y^UV[b 1^_]Va2 `VaS_T_ `QaQ]VcaQ [_]Q^U^_Z bca_[Y5 [_c_alZ _^Q
^V b]_T\Q Y\Y ^V bcQ\Q Q^Q\YXYa_SQcmD Ybf_U^_V X^QhV^YV `VaVUQSQV]_Z
`VaV]V^^_Z YT^_aYadVcbp7 HVcSݷacl] `QaQ]Vca_] ]l5 [Q[ ]_W^_ U_6
TQUQcmbp5 `VaVUQݷ] bS_o ed^[gYo5 _cSVhQojdo XQ _RaQR_c[d ^QiYf
b_RbcSV^^lf e\QT_S7

3 [QhVbcSV e\QT_S Q^Q\YXQc_a aQbb]QcaYSQVc c_\m[_ QaTd]V^cl5
^QhY^QojYVbp b_ X^Q[Q ݷ6ݷ Y b_UVaWQjYV f_cp Rl Vjݷ _UY^ bY]S_\7
CQ[_Z QaTd]V^c ]_WVc Y]Vcm `QaQ]Vcal5 Q ]_WVc Yf ^V Y]VcmD S [QhV6
bcSV `QaQ]Vca_S ]_Tdc aQbb]QcaYSQcmbp _UY^ Y\Y R_\miV QaTd]V^c_S5
b\VUdojYf S [_]Q^U^_Z bca_[V ^V`_baVUbcSV^^_ XQ e\QT_]7 3bcaVcYS
QaTd]V^c5 ^QhY^QojYZbp b 5ݷ6ݷ Q^Q\YXQc_a b^QhQ\Q 112 SlXlSQVc ^Q6
id ed^[gYo5 `VaVUQ^^do hVcSݷacl] `QaQ]Vca_]7 @QaQ]Vcal 1B73 Y
1B7F ^QiVZ ed^[gYY `VaVUQocbp RVX YX]V^V^YZD hVaVX caVcYZ `QaQ]Vca
194H2 ^QiQ ed^[gYp `_\dhYc bbl\[d ^Q `VaV]V^^do5 [_c_ado Q^Q\Y6
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XQc_a Yb`_\mXdVc [Q[ bhݷchY[ S gY[\V `a_b]_caQ QaTd]V^c_S7 5Q\VV
d ^Qb Vbcm USQ SQaYQ^cQC Vb\Y ]l ^V X^QV] Y ^V f_cY] _RaQRQclSQcm
cV[djYZ QaTd]V^c 1c_c5 [_c_alZ 1B7Fd94Hf25 `a_bc_ S_XSaQjQV] ^_\mD
Vb\Y WV ]l QaTd]V^c _RaQRQclSQV]5 c_ S_XSaQjQV] [_\YhVbcS_ QaTd6
]V^c_S [_]Q^U^_Z bca_[Y5 [_c_alV ݷbkV\Yݷ 1bQ] e\QT Y5 S_X]_W^_5
VT_ `QaQ]Vcal2D c_ WV bQ]_V hYb\_ b\VUdVc `aYRQSYcm [ `VaV]V^^_Z
94H7 ?c]VcY]5 hc_ cQ[Y] b`_b_R_] ]l ]_WV] SSVbcY QaTd]V^cl5 Y]V6
ojYV cQ[YV WV Y]V^Q5 [Q[ d _RaQRQclSQV]lf RYR\Y_cV[_Z ‑ d ^QiVZ
ed^[gYY S \oR_] b\dhQV `aY_aYcVc5 Vb\Y _^Q SVa^d\Q ^V ^_\m5 c_ nc_c
QaTd]V^c Q^Q\YXQc_a dWV _RaQRQclSQcm ^V RdUVc7

1^Q\YXQc_a `aV[aQjQVc aQR_cd S b\dhQV5 [_TUQ SbV QaTd]V^cl `a_6
b]_caV^l5 Q cQ[WV Vb\Y _^ SbcaVcY\ QaTd]V^c5 ^V ^QhY^QojYZbp b ]Y6
^dbQ5 \YR_ b_bc_pjYZ c_\m[_ YX ^VT_ _U^_T_5 \YR_ ^QhY^QojYZbp b ]Y6
^dbQ5 ^_ `aY nc_] ^V bkVUV^^lZ ^QiVZ ed^[gYVZ Y ^V X^Q[_]lZ bQ]_]d
Q^Q\YXQc_ad7 @_b\VU^pp bYcdQgYp bhYcQVcbp _iYR_h^_Z7 CQ[WV bhYcQ6
Vcbp _iYR_h^_Z bYcdQgYp5 [_TUQ S [_]Q^U^_Z bca_[V `_b\VU^Y] bc_Yc
e\QT5 `aVU`_\QTQojYZ `QaQ]Vca7 @aY S_X^Y[^_SV^YY _iYR[Y ed^[gYp
O<CC1B7C S_XSaQjQVc ^_\m5 Vb\Y WV Sbݷ 1b Vݷ c_h[Y XaV^Yp2 S `_apU[V5
S_XSaQjQV]_V X^QhV^YV b_S`QUQVc b_ X^QhV^YV] 94H7

@_UhVa[^ݷ]5 hc_5 SbcaVcYS `VaSlZ WV QaTd]V^c [_]Q^U^_Z bca_6
[Y5 [_c_alZ bQ] b ]Y^dbQ ^V ^QhY^QVcbp Y ^V pS\pVcbp `QaQ]Vca_]
U\p `aVUiVbcSdojVT_ QaTd]V^cQ b ]Y^db_]5 O<CC1B7C ^V]VU\V^^_ S_X6
SaQjQVc d`aQS\V^YV5 cQ[ hc_ UQWV Vb\Y UQ\miV RdUdc e\QTY5 _^Q Yf
_RaQRQclSQcm ^V bcQ^Vc5 Y `VaVUQ^^Qp VZ 31<<213;6ed^[gYp U\p ncYf
`QaQ]Vca_S SlXSQ^Q ^V RdUVc7

;Q[ ]_W^_ XQ]VcYcm5 _Rlh^_T_ S cQ[Yf b\dhQpf `QaQ]VcaQ U\p
`_\mX_SQcV\mb[Yf UQ^^lf XUVbm 31<<213;6ed^[gYp ^V `aVUdb]QcaYSQ6
Vc5 cQ[ hc_ _RjQcmbp b ^VZ `aYf_UYcbp hVaVX T\_RQ\m^lV `VaV]V^^lV7
Nc_ ]_W^_ aQbb]QcaYSQcm [Q[ SVb_]lZ ^VU_bcQc_[ `_Uf_UQ b Yb`_\m6
X_SQ^YV] O<CC1B7C7 ?^Q Y bQ]Q Yb`_\mXdVc T\_RQ\m^lV `VaV]V^^lV5
SVUm ^QU_ WV TUV6c_ b_faQ^Ycm Y^e_a]QgYo5 [QbQojdobp _[_^ Y Yf
_RkV[c_S5 [_c_alf `_[Q Vjݷ ^Vc7

1 cV`Vam bQ]_V bcaQ^^_VC `_b\V SbVT_ nc_T_ ]Vc_U C8?G U\p T\QS^_6
T_ _[^Q Sbݷ aQS^_ ^dW^_ SlXSQcm b `QaQ]VcaQ]Y 1B73 Y 1B7F5 `aYhݷ]
^QUVWUQ ^Q c_5 hc_ Q^Q\YX dWV `a_YXSVUݷ^ Y `_Sc_a^_ `a_S_UYcmbp
^V RdUVc5 ^V _`aQSUlSQVcbp ‑ ]Vc_U aVQ\m^_ hc_6c_ YX ncYf `QaQ]Vc6
a_S YXS\V[QVc5 UQcm V]d S]Vbc_ ^Yf [Q[do6^YRdUm Vad^Ud ^V `_\dhYc6
bp7 B`QbYR_ f_cm _^ ^V adTQVcbp ^Q V^ݷ bS_Yݷ `QaQ]Vcal ‑ SYUY]_5
O<CC1B7C Sb6ݷcQ[Y SlbcQS\pVc [Q[YV6c_ e\QW[Y7 6b\Y C8?G SlXSQcm RVX
`QaQ]Vca_S5 c_ cV YX QaTd]V^c_S [_]Q^U^_Z bca_[Y5 [_c_alV U_\W^l
Rlcm _RaQR_cQ^l RYR\Y_cV[_Z OU]T5 _RaQR_cQ^l ^V RdUdc Y ^Q aQR_cd
`a_TaQ]]l ^V `_S\Ypoc7

5\p `aY]VaQ ^Q`YiV] `a_TaQ]]d5 `_f_Wdo ^Q C@51;73@@
1b]7 bca7 ;?@27 ?^Q RdUVc _c_RaQWQcm S bc_\RY[ ^Vb[_\m[_ [^_`_[
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1`_ d]_\hQ^Yo ‑ caY25 [QWUdo b_ bS_VZ ^QU`Ybmo5 Q `aY ^QWQcYY ^Q
[^_`[d RdUVc ncd ^QU`Ybm SlUQSQcm ^Q bS_Z bcQ^UQac^lZ SlS_U7 >QU`Y6
bY RdUdc XQUQSQcmbp `QaQ]VcaQ]Y [_]Q^U^_Z bca_[Y5 aQb`_\_WV^^l]Y
S Vݷ [_^gV 1c_ Vbcm `_b\V QaTd]V^c_S5 ^QhY^QojYfbp b ]Y^dbQ27 >QiQ
`a_TaQ]]Q RdUVc `_UUVaWYSQcm SbVT_ _UY^ b_RbcSV^^lZ [\oh [_]Q^U6
^_Z bca_[Y ‑ 5ݷE>D?63ݷ `QaQ]Vca [_c_a_T_ RdUVc XQUQSQcm [_\YhVbcS_
[^_`_[7 @aY nc_] _^Q RdUVc _RaQRQclSQcm bcQ^UQac^lV [\ohY Sa_UV
649C@<1I5 675?=5DBI Y\Y 6277

5\p ^QhQ\Q XQUQUY] [_^bcQ^cl5 S\YpojYV ^Q aQX]Va Y aQb`_\_WV6
^YV SYUWVc_S 1b_RbcSV^^_ [^_`_[2C

5>E= K C@139>7 F >5 2EDD?>hG F ;995 2EDD?>h8 F =95 6?>DCJ F ;9 MD

@_b[_\m[d [_\YhVbcS_ aYbdV]lf [^_`_[ RdUVc dbcQ^QS\YSQcmbp YX 31<<6
213;6ed^[gYY5 ^V Y]VojVZ `QaQ]VcaQ U\p `VaVUQhY `_\mX_SQcV\mb[_Z
Y^e_a]QgYY5 U\p faQ^V^Yp nc_T_ [_\YhVbcSQ `aYUݷcbp Yb`_\mX_SQcm
T\_RQ\m^do `VaV]V^^doC

CD1D93 9>D 2EDD?>Ch3?E>D F <D

1^Q\YX c_T_ QaTd]V^cQ [_]Q^U^_Z bca_[Y5 S [_c_a_] U_\W^_ Rlcm
hYb\_5 Sl^VbV] U\p dU_RbcSQ S _cUV\m^do ed^[gYoC

CD1D93 F?94 C5Dh2EDD?>Ch3?E>D13?>CD 381B 31B72
K

381B 35BB@DBD
2EDD?>Ch3?E>D F CDBD?<11B75 65BB@DB5 :92D
9615BB@DB FF 1B7 LL 35BB@DB2 K

6@B9>D61CD45BB5 2R>F1<94 3?E>D 5Ce>25 1B72D
5H9D1:2D

M
M

CV`Vam ]_W^_ ^Q`YbQcm ed^[gYo5 [_c_aQp `_b\dWYc ^Q] 31<<213;’_]
U\p O<CC1B7C7 AQR_cQcm _^Q RdUVc _hV^m `a_bc_C Vb\Y cV[djYZ `QaQ6
]Vca ‑ nc_ bca_[Q 263?E>D25 ed^[gYp `a_SVaYc5 hc_ `QaQ]Vca_S S [_6
]Q^U^_Z bca_[V U_bcQc_h^_ 1U_\WV^ bdjVbcS_SQcm [Q[ ]Y^Y]d] Vjݷ
_UY^ `_b\V 263?E>D225 Y ݷbkVbcݷ cV[djYZ `QaQ]Vca Y b\VUdojYZ XQ
^Y]5 dbcQ^_SYS `aY nc_] ^dW^_V X^QhV^YV `VaV]V^^_Z 2EDD?>Ch3?E>DD
S_ SbVf _bcQ\m^lf b\dhQpf _^Q b__RjYc SlXlSQojV]d5 hc_ ^Y[Q[YV
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1\mcVa^QcYS_Z Yb`_\mX_SQ^Yo O<CC1B7C b\dWYc `_Uf_U5 `aY [_c_6
a_] ]l bQ]Y _aTQ^YXdV] gY[\ `a_b]_caQ `QaQ]Vca_S [_]Q^U^_Z bca_6
[Y5 S cV\V [_c_a_T_5 _R^QadWYS ^VYXSVbc^lZ ^Q] [\oh5 ^QhY^QojYZbp
b ]Y^dbQ5 _cUQݷ] VT_ U\p _RaQR_c[Y RYR\Y_cV[V OU]T hVaVX ed^[gYo
O<CC1B7 1_RaQcYcV S^Y]Q^YV ^Q _cbdcbcSYV Rd[Sl C ^Q [_^gV27 @a_eY\m
nc_Z ed^[gYY cQ[_SC

9>D O<CC1B719>D 1B735 381B 331B7F5 9>D 694H2D

B `VaSl]Y USd]p `QaQ]VcaQ]Y Sbݷ _hVSYU^_5 boUQ `VaVUQocbp ^QiY
1B73 Y 1B7F RVX YX]V^V^YZD `QaQ]Vca 94H ‑ bbl\[Q ^Q bhݷchY[5 faQ^p6
jYZ Y^UV[b cV[djVT_ aQbb]QcaYSQV]_T_ QaTd]V^cQ7 AQR_cQVc ed^[gYp
`aY]Va^_ cQ[ WV5 [Q[ S `aVUlUdjV] `aY]VaV aQR_cQ\ ^Qi 31<<213;C
Vb\Y _RaQRQclSQcm QaTd]V^c _^Q ^V bcQ\Q5 c_ S_XSaQjQV]_V X^QhV^YV
RdUVc aQS^_ ^d\o5 Vb\Y WV QaTd]V^c _RaQR_cQ^5 _^Q SVa^ݷc hYb\_ :
Y\Y ; S XQSYbY]_bcY _c c_T_5 _UY^ Y\Y USQ QaTd]V^cQ [_]Q^U^_Z bca_[Y
_^Q 5ݷd`_caVRY\Qݷ Y ^Q cQ[_V WV hYb\_ RdUVc dSV\YhV^_ X^QhV^YV `V6
aV]V^^_Z 94H7 >QU_ c_\m[_ _RpXQcV\m^_ `a_b\VUYcm5 Rl\Q \Y ed^[gYp
O<CC1B7 SlXSQ^Q f_cp Rl _UY^ aQXD c_TUQ ]Vc_U C8?G RdUVc X^Qcm5 hc_
Q^Q\YX [_]Q^U^_Z bca_[Y `a_YXSVUݷ^ T_\_S^_Z `a_TaQ]]_Z7 6b\Y WV
^Y _U^_T_ `QaQ]VcaQ5 _c^_bpjVT_bp [ [_]`VcV^gYY OU]T5 _R^QadWV^_
^V Rl\_5 b\VUdVc nc_c eQ[c XQ`_]^Ycm Y `_c_] SlXSQcm ed^[gYo C8?G
RVX `QaQ]Vca_S5 hc_Rl _^Q ^V adTQ\Qbm ^Q ݷVYXSVbc^lV^ݷ `QaQ]Vcal5
^V X^Qp5 hc_ Sl [_]Q^U^do bca_[d dWV `a_Q^Q\YXYa_SQ\Y7

AQXRYaQcm `aY]Va cQ[_T_ Q^Q\YXQ [_]Q^U^_Z bca_[Y ]l ^V RdUV] ‑
^QUVV]bp5 hc_ hYcQcV\m cV`Vam b`aQSYcbp bQ]D ^_ ^Q Sbp[YZ b\dhQZ _c6
]VcY]5 hc_ `aY]Va5 Q^Q\_TYh^lZ `aVUlUdjV]d `_ bS_VZ aQR_cV5 ^_
aVQ\YX_SQ^^lZ hVaVX O<CC1B75 `aYSVUݷ^ S eQZ\V 6<D;83=4<9>5;73@@7

:97::7B7 ?RX_a ^VaQbb]_caV^^lf S_X]_W^_bcVZ
?Rkݷ] [^YTY ^V `_XS_\pVc ^Q] aQbb]_caVcm S_X]_W^_bcY OU]T `_6

Ua_R^VV5 hV] ]l nc_ dWV bUV\Q\Y5 ^_ ^Q b\dhQZ5 Vb\Y hYcQcV\o `_caV6
RdVcbp hc_6c_ YX _bcQSiVT_bp XQ [QUa_]5 `_`lcQV]bp `a_SVbcY [aQc[YZ
_RX_a7

@_WQ\dZ5 _U^Q YX bQ]lf SQW^lf bdj^_bcVZ5 ^V `_]VbcYSiYfbp S
^Qid [^YTd ‑ nc_ `_UbYbcV]Q aVQ[gYY ^Q b_RlcYp7 B Vݷ `_]_jmo ]_W6
^_ `VaVfSQcYcm _RaQR_c[d ^QWQcYZ ^Q [\QSYiY [\QSYQcdal Y [^_`[Y
]liY5 `VaV]VjV^YV ]liY S `aVUV\Qf _[^Q ^QiVZ `a_TaQ]]l Y ]^_6
T_V UadT_V7 6b\Y hc_6c_ `_U_R^_V [QWVcbp `_Uf_UpjY] U\p SQiVZ `a_6
TaQ]]l5 ^Qh^YcV YXdhV^YV nc_Z `_UbYbcV]l b [_^bcQ^c `VaVhYb\Y]_T_
cY`Q O<hNF5>D Y ed^[gYZ O<CC144hCICD5=h81>4<5B5 O<CC144h81>4<5B
Y O<CC5F5>Dh49C@1D385 Q cQ[WV SYacdQ\m^_T_ ]Vc_UQ 81>4<55 _RkpS6
\V^^_T_ S [\QbbV O<h`9475D7
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;a_]V c_T_5 f_cp Rl [aQc[_T_ d`_]Y^Q^Yp XQb\dWYSQVc gV\lZ apU
^V _RbdWUQSiYfbp ^Q]Y SYUWVc_S7 CQ[5 ]l ^Y aQXd ^V `_\mX_SQ\Ybm
[\QbbYhVb[Y]Y ]V^o5 f_cp nc_ _hV^m SQW^lZ n\V]V^c TaQeYhVb[_T_
Y^cVaeVZbQ7 3 OU]T U\p b_XUQ^Yp ]V^o `aVUdb]_caV^ RQX_SlZ [\Qbb
O<hV5>Eh5 _c [_c_a_T_ d^Qb\VU_SQ^_ caY `_c_][QC O<hV5>EhK1B ‑ T_6
aYX_^cQ\m^_V ]V^o b Sl`QUQojY]Y S^YX `_U]V^o5 O<hV5>EhKEDD?> ‑
[^_`[Q5 `aY ^QWQcYY ^Q [_c_ado S^YX Sl`QUQVc ]V^o5 Y O<hL8?935 ‑
SYUWVc5 `_f_WYZ ^Q `aVUlUdjYZ5 `aVU^QX^QhV^^lZ U\p SlR_aQ YX
^Vb[_\m[Yf U_bcd`^lf SQaYQ^c_SD cV[djYZ SQaYQ^c `_[QXlSQVcbp S
_[_i[V5 b^QRWݷ^^_] [^_`[_Z5 `_ [_c_a_Z `_[QXlSQVcbp ]V^o b_ b`Yb6
[_] UadTYf U_bcd`^lf SQaYQ^c_S7 6jݷ _UY^ U_S_\m^_ `_\VX^lZ SY6
UWVc ‑ O<h]B557 Nc_ hc_6c_ Sa_UV ]V^o b UaVS_SYU^_Z bcad[cda_Z Y
S_X]_W^_bcmo b[alSQcm Y aQb[alSQcm _cUV\m^lV SVc[Y7

3Vbm]Q Y^cVaVbV^ SYUWVc O<h\3B?<<5 `_XS_\pojYZ b_XUQcm ^V[_V
SYacdQ\m^_V `a_bcaQ^bcS_5 b_UVaWQjVV SYUWVcl Y b`_b_R^_V `a_6
[adhYSQcmbp `_ T_aYX_^cQ\Y Y SVacY[Q\YD SYUWVc Yb`_\mXdVc `_\_6
bl `a_[adc[Y5 aVQ\YX_SQ^^lV [\Qbb_] O<h\3B?<<21B7 3 b_hVcQ^YY b
O<h\3B?<< `_\VXV^ SYUWVc O<hY13;5 `aVUbcQS\pojYZ b_R_Z Tad``d5
c7 V7 pS\pojYZbp `_c_][_] [\QbbQ O<hPB?E@7 NcQ SVabYp Tad``l QS6
c_]QcYhVb[Y aQb`_\QTQVc U_hVa^YV SYUWVcl S SVacY[Q\m^lZ Y\Y T_6
aYX_^cQ\m^lZ apU7 9^_TUQ SYUWVc O<hY13; RlSQVc `_\VXV^ Y bQ] `_
bVRV7

5\p Y^UY[QgYY `_bcV`V^^_T_ Yb`_\^V^Yp [Q[Yf6^YRdUm U\YcV\m^lf
SlhYb\V^YZ ]_W^_ `_[QXQcm `_\mX_SQcV\o b__cSVcbcSdojdo b6_\_`ݷ
[dݷ 1@B?7B5CC 21B2 b `_]_jmo SYUWVcQ O<hYB?7B5CC7

6b\Y SQ] ^dW^_5 hc_Rl `_\mX_SQcV\m XQUQ\ X^QhV^YV b `\QSQo6
jVZ c_h[_Z 1^Q`aY]Va5 [Q[_Z6^YRdUm [_neeYgYV^c25 U\p nc_T_ ]_W6
^_ S_b`_\mX_SQcmbp _U^Y] YX `_\dc_aQ UVbpc[_S `_c_][_S [\QbbQ
O<h_1<E1D?BD XUVbm _c[alSQVcbp U_S_\m^_ iYa_[YZ `a_bc_a U\p eQ^6
cQXYY ‑ `_]Y]_ `aYSlh^lf b\QZUVa_S5 ]_W^_ ^QaYb_SQcm hc_6c_ Sa_UV
[adT\_T_ gYeVaR\QcQ b_ bcaV\[_Z Y\Y caݷf]Va^_T_ bY[Q5ݷ\_] Y c7 `7

AQb`_\_WYcm Y^e_a]QgYo S SYUV cQR\Ygl `_]_WVc O<h]12<5D XUVbm
`aY WV\Q^YY ]_W^_ aQb`_\_WYcm `_ SYUWVcd S [QWU_Z [\Vc[V cQR\Y6
gl5 ^_ ]_W^_ _TaQ^YhYcmbp `a_bcl] cV[bc_]7 ?c nc_T_ [\QbbQ hQbc_
^Qb\VUdoc `_c_][_S5 `VaV_`aVUV\pp S ^Yf SYacdQ\m^lV ed^[gYY ‑ S
U_[d]V^cQgYY aV[_]V^U_SQ^_ `_bcd`Ycm Y]V^^_ cQ[7

;\Qbb O<h]9<5 `_XS_\pVc aQb`_\_WYcm S _[^V ^Vb[_\m[_ SYUWVc_S
1_RpXQcV\m^_ 5ݷ]Sbclݷ c_ Vbcm U_hVa^YV SYUWVcl U_\W^l aQb`_\Q6
TQcmbp RVX `VaV[alcYZ Y RVX `dbc_T_ ]VbcQ ]VWUd ^Y]Y2 Y `aVU_bcQ6
SYcm `_\mX_SQcV\o S_X]_W^_bcm ]V^pcm Yf aQX]Val5 ݷcQb[Qpݷ ]li[_Z
TaQ^Ygl ]VWUd SYUWVcQ]Y7

;\Qbb O<h]12C aVQ\YXdVc `aYSlh^_V ]^_TY] `_\mX_SQcV\p] _^]_ݷ
b S[\QU[Q]Y7ݷ >Q [QWU_Z S[\QU[V aQb`_\QTQVcbp bS_Z b_RbcSV^^lZ ^Q6
R_a U_hVa^Yf SYUWVc_S7 >Vb[_\m[_ `_f_W ^Q ^VT_ SYUWVc O<h`9J1B4 ‑
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c_\m[_ XUVbm `_\mX_SQcV\o ^V `aVU_bcQS\pVcbp S_X]_W^_bcY `VaV[\o6
hQcm S[\QU[Y5 nc_ UV\QVcbp c_\m[_ `a_TaQ]]^_D _Rlh^_ _^ Yb`_\mXd6
Vcbp U\p _aTQ^YXQgYY ݷT_bcd`V^hQclf_^[ݷ UYQ\_T_S b `_\mX_SQcV\V]5
[_c_alV `_6Q^T\YZb[Y cQ[ _Rlh^_ Y ^QXlSQocbp G9J1B4C 1QUV[SQc^_T_
adbb[_T_ `VaVS_UQ QSc_a ncYf bca_[ ^V SYUV\27

;\Qbb O<h]??<D9@5 b_bc_pjYZ c_\m[_ YX bcQcYhVb[Yf ed^[gYZ5 `_X6
S_\pVc d`aQS\pcm ݷUb[QX[Q]Y_`ݷ 1D??<D9@C25 [_c_alV `_pS\pocbp ^Q
n[aQ^V `aY ^QSVUV^YY [dab_aQ ]liY ^Q SYUWVc7 BQ] cV[bc ncYf `_U6
b[QX_[ XQUQݷcbp ]Vc_UQ]Y [\QbbQ O<h`9475D ‑ D??<D9@ Y 3?@IhD??<D9@7

OU]T `aVUdb]QcaYSQVc apU `aVU_`aVUV\ݷ^^lf UYQ\_T_Slf _[_^5
`_XS_\pojYf Rlbca_ XQUQcm `_\mX_SQcV\o c_c Y\Y Y^_Z S_`a_b Y\Y
`a_bc_ SlUQcm b__RjV^YV7 3bV ncY _[^Q pS\pocbp ]_UQ\m^l]Y 5 c_
Vbcm ^Q SaV]p Yf aQR_cl SbV `a_hYV SYUWVcl SQiVZ `a_TaQ]]l R\_[Y6
adocbp7 ?[^_ SlUQݷcbp ^Q n[aQ^ SlX_S_] b__cSVcbcSdojVZ ed^[gYYD
cQ[5 U\p SlUQhY Y^e_a]QgY_^^_T_ Y\Y `aVUd`aVWUQojVT_ b__RjV^Yp
Yb`_\mXdocbp ed^[gYY 6<h=5CC175 Y 6<h1<5BD5 `aY nc_] `_\mX_SQcV\m
dSYUYc UYQ\_T_S_V _[^_ b XQUQ^^l] cV[bc_] Y VUY^bcSV^^_Z [^_`[_Z
X;D `aVUdb]_caV^_ ^Vb[_\m[_ Q\mcVa^QcYS^lf SQaYQ^c_S U\p ed^[gYY
6<h=5CC1755 `_XS_\pojYf b^QRUYcm _[^_ Y[_^[_Z5 _c[alcm _[^_ cQ]5
TUV bVZhQb [dab_a ]liY Y c7 U7 Ed^[gYp 6<h1C; SlUQݷc _[^_ b XQUQ^6
^l] cV[bc_] Y USd]p [^_`[Q]Y ‑ b5C Y W?5 Y S_XSaQjQVc 9 Y\Y : S
XQSYbY]_bcY _c c_T_5 [Q[do YX [^_`_[ `_\mX_SQcV\m S Yc_TV ^QWQ\7
Ed^[gYp 6<h38?935 `_XS_\pVc SlSVbcY U_ caݷf [^_`_[ 1S_XSaQjQV]_V
X^QhV^YV5 b__cSVcbcSV^^_5 RdUVc _c 9 U_ ;27 3bV `VaVhYb\V^^lV ed^[gYY
`aVU`_\QTQoc e_a]Ya_SQ^YV b__RjV^Yp b `_]_jmo e_a]Qc^_Z bca_[Y
Y U_`_\^YcV\m^lf QaTd]V^c_S `_U_R^_ bcQ^UQac^_Z ed^[gYY @B9>D67

Ed^[gYp 6<h9>@ED SlUQݷc UYQ\_T_S_V _[^_ b `_\V] U\p SS_UQ cV[6
bcQD 6<h@1CCG?B4 UV\QVc c_ WV bQ]_V5 c_\m[_ cV[bc SS_UYcbp Sb\V`do7
Ed^[gYY 6<h69<5h38??C5B Y 6<h49Bh38??C5B SlUQoc UYQ\_T_S_V _[^_5
`aVU\QTQojVV `_\mX_SQcV\o SlRaQcm eQZ\ Y\Y UYaV[c_aYo ^Q UYb[V5
ed^[gYp 6<h3?<?Bh38??C5B ‑ SlRaQcm gSVc7 =V^pp X^QhV^YV T\_RQ\m6
^lf `VaV]V^^lf 6<hI5C5 6<h>?5 6<h?;5 6<h31>35< Y 6<h3<?C55 Sl ]_6
WVcV YX]V^Ycm cV[bcl [^_`_[ S_ SbVf ݷbcQ^UQac^lfݷ UYQ\_TQf 1[a_]V
cVf5 U\p [_c_alf cV[bc [^_`_[ XQUQݷcbp `QaQ]VcaQ]Y e_a]YadojVZ
Yf ed^[gYY27

?cUV\m^_T_ d`_]Y^Q^Yp XQb\dWYSQVc YVaQafYp5 be_a]Ya_SQ^6
^Qp QRbcaQ[c^l] [\Qbb_] O<hR=175 Y VT_ `_c_][Q]Y5 cQ[Y]Y [Q[
O<hK9D=1@5 O<hYWPhR=175 Y UadTY]Y7 ?RkV[cl ncYf [\Qbb_S `_XS_\poc
aQX]VbcYcm S `Q]pcY YX_RaQWV^YV S _U^_] YX `_UUVaWYSQV]lf e_a]Q6
c_SD cQ[_V YX_RaQWV^YV `_c_] ]_W^_ ^QX^QhYcm `aQ[cYhVb[Y \oR_]d
SYUWVcd ‑ nc_ UV\QVcbp ]Vc_UQ]Y 9=175 Y 459=1757

5QWV b dhݷc_] ^QiVT_ _RX_aQ ]l ^V aQbb]_caV\Y Y `pc_Z hQbcY SbV6
T_5 hc_ Vbcm S RYR\Y_cV[V OU]T7 ;Q[ SbVTUQ S cQ[Yf b\dhQpf5 `aVU\QTQ6
V] hYcQcV\o bQ]_bc_pcV\m^_ _RaQcYcmbp [ cVf^YhVb[_Z U_[d]V^cQgYY7
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:97::7:97 OU]T Y `QaQUYT]Q ??@
@_b[_\m[d ^QiY] _b^_S^l] `aVU]Vc_] aQbb]_caV^Yp S nc_] c_]V

[^YTY _bcQocbp `QaQUYT]l5 `_bSpcY] _cUV\m^lZ `QaQTaQe _RbdWUV6
^Yo OU]T b c_h[Y XaV^Yp _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_6
SQ^Yp7

>Vb]_cap ^Q c_5 hc_ OU]T ‑ nc_ RYR\Y_cV[Q [\Qbb_S pXl[Q
BY44 Y S ^VZ Q[cYS^_ Yb`_\mXdocbp YVaQafYY ^Qb\VU_SQ^Yp5 Vݷ Qa6
fYcV[cdaQ b`a_V[cYa_SQ^Q5 Vb\Y ]_W^_ cQ[ SlaQXYcmbp5 V^ݷ b_SbV]
_RkV[c^_6_aYV^cYa_SQ^^_7ݷ 3 `_\mXd nc_T_ bcaQ^^_T_ ^Q `VaSlZ SXT\pU
dcSVaWUV^Yp ]_W^_ `aYSVbcY USQ _b^_S^lf QaTd]V^cQ7 3_6`VaSlf5 S
OU]T _hV^m hQbc_ SbcaVhQVcbp bYcdQgYp5 [_TUQ RQX_SlZ [\Qbb aVQ\Y6
XdVc Sbo ed^[gY_^Q\m^_bcm bS_Yf RdUdjYf `_c_][_S5 Q bQ]Y `_c_]6
[Y c_\m[_ SlRYaQoc5 [Q[_Z hQbcmo nc_Z ed^[gY_^Q\m^_bcY S_b`_\mX_6
SQcmbp7 CQ[5 YXapU^Qp U_\p S_X]_W^_bcVZ SbVf SYUWVc_S aVQ\YX_SQ^Q S
RQX_S_] [\QbbV O<h`9475D5 `aY c_] hc_ ]^_TYV YX ncYf S_X]_W^_bcVZ S
XQ]Vc^_Z hQbcY SYUWVc_S ^V ^dW^l 1Y UQWV ^V U_bcd`^l27 6jݷ bY\m^VV
nc_ `a_pS\pVcbp b `_c_][Q]Y [\QbbQ O<hR>@EDh ‑ cQ] S RQX_S_] [\Qb6
bV aVQ\YX_SQ^_ Rd[SQ\m^_ Sb5ݷ S[\ohQp _U^_bca_h^_bcm Y ]^_T_bca_h6
^_bcm5 Q `_c_][Y S__RjV ^YhVT_ [ aVQ\YXQgYY ^V U_RQS\poc5 c_\m[_
SlRYaQoc aVWY] aQR_cl7

3c_a_Z QaTd]V^c ^Vb[_\m[_ b\_W^VV7 5V\_ S c_]5 hc_
31<<213;6ed^[gYY 5 [_c_alV5 [Q[ ]l SYUV\Y5 S OU]T `aY]V6
^pocbp ^Q [QWU_] iQTd5 U\p _RkV[c^_6_aYV^cYa_SQ^^_T_
`a_TaQ]]Ya_SQ^Yp ‑ `aYݷ] hdWUlZ7

3 bQ]_] UV\V5 _Rlh^lZ b`_b_R aQR_cl b 31<<213;6ed^[gYp]Y b_bc_Yc
S c_]5 hc_ ^V[_c_a_Z ݷRb\dWYSQojVZ_ݷ `_UbYbcV]V `VaVUQݷcbp QUaVb
ed^[gYY5 [_c_ado ^dW^_ SlXlSQcm `aY ^Qbcd`\V^YY _`aVUV\ݷ^^_T_
b_RlcYp5 Y QUaVb _R\QbcY `Q]pcY5 b_UVaWQjVZ `_\mX_SQcV\mb[YV UQ^6
^lV 1hQjV SbVT_ ‑ S SYUV F?94325 [_c_alZ ^dW^_ `VaVUQcm ed^[gYY
_U^Y] YX `QaQ]Vca_S `aY Vݷ SlX_SV7 L1<<213;6ed^[gYp5 RdUdhY SlXSQ6
^Q5 bQ]Q `aV_RaQXdVc QUaVb cY`Q F?943 S c_5 hV] _^ cQ] ^Q bQ]_] UV\V
pS\pVcbp5 Y UV\QVc bS_o aQR_cd5 Y]Vp U_bcd` [_ SbV] ^dW^l] UQ^^l]7

9b`_\mXdp baVUbcSQ _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ6
^Yp5 ]l ]_WV] U_RYcmbp b_SVaiV^^_ c_T_ WV neeV[cQ5 `VaVUQS _R6
b\dWYSQojVZ `_UbYbcV]V QUaVb _RkV[cQ5 d [_c_a_T_ Vbcm SYacdQ\m6
^Qp ed^[gYp7 A_\m `_\mX_SQcV\mb[Yf UQ^^lf S nc_] b\dhQV Yb`_\^Yc
bQ] _RkV[c5 S]Vbc_ 31<<213;6ed^[gYY _Rb\dWYSQojQp `_UbYbcV]Q Rd6
UVc SlXlSQcm VT_ 1_RkV[cQ2 SYacdQ\m^lZ ]Vc_U5 [_c_alZ ]l ]_WV]
bUV\Qcm [Q[Y] dT_U^_ ‑ U\p nc_T_ U_bcQc_h^_ d^Qb\VU_SQcm _c RQX_6
S_T_ [\QbbQ 1QUaVb _RkV[cQ [_c_a_T_ _c ^Qb _WYUQoc2 bS_Z b_RbcSV^6
^lZ [\Qbb6`_c_]_[ b_ bS_VZ b_RbcSV^^_Z SVabYVZ SYacdQ\m^_Z ed^[6
gYY7 B_T\QbYcVbm5 SlT\pUYc ^Q]^_T_ VbcVbcSV^^VVC S_c cVRV _RkV[c5 [_6
TUQ hc_6c_ b\dhYcbp ‑ b__RjY V]d7 9 SVUm5 T\QS^_V5 ^Y[Q[Yf RVbcY6
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`_Slf d[QXQcV\VZ Y pS^lf `aV_RaQX_SQ^YZ cY`Q QUaVbQ1 3]Vbc_ nc_T_
aQR_cQVc `aV_RaQX_SQ^YV QUaVbQ `_ XQ[_^d `_\Y]_aeYX]Q 1_c `_c_][Q
[ `aVU[d25 `aYhݷ] U\p ^VpS^_T_ d[QXQcV\p D89C5 [_c_alZ `aY WV\Q^YY
]_W^_ S__RjV Sl[Y^dcm YX T_\_Sl7

3 `aY]V^V^YY [ ^QiY] SYUWVcQ] Sbݷ nc_ U_\W^_ Rl\_ Rl SlT\p6
UVcm cQ[C S]Vbc_ c_T_5 hc_Rl _`YblSQcm bcaQ^^lV 31<<213;6ed^[gYY5
[Q[ ]l nc_ UV\Q\Y S 5=7::97:‑;7::97:ݷݷ ]l Rl b_XUQ\Y `_a_WUݷ^^lZ
[\Qbb5 d^Qb\VU_SQS VT_ _c [\QbbQ RYR\Y_cVh^_T_ SYUWVcQ5 `VaV_`aVUV6
\Y\Y Rl ^V[YZ SYacdQ\m^lZ ]Vc_U5 [_c_alZ S [\QbbV6`aVU[V SlXlSQ6
Vcbp `aY ^Qbcd`\V^YY b_RlcYp 1Y\Y5 S_X]_W^_5 ^Vb[_\m[_ aQX^lf ]V6
c_U_S5 b__cSVcbcSdojYf aQX^l] b_RlcYp]25 Q SbV bS_Y `_\mX_SQcV\m6
b[YV UQ^^lV faQ^Y\Y Rl S `_\pf bS_VT_ _RkV[cQ6^Qb\VU^Y[Q7 9 Sbݷ ‑
^Y[Q[Yf 31<<213;’_S7

>Q nc_] ]VbcV ]_W^_ b__RaQXYcm5 hc_ S__RjV6c_ ^Y[c_ ^V ]ViQVc
^Q] `_SVaf Y]VojYfbp S OU]T [\Qbb_S b_XUQcm `a_]VWdc_h^lZ b\_Z5
[_c_alZ _RVb`VhYc Y]V^^_ cQ[_Z5 [Q[ ]l f_cY]5 `_Uf_U [ aQR_cV7 @_6
[QWV] nc_ ^Q `aY]VaV [^_`_[ ‑ [\QbbQ O<hKEDD?>7 2QX_SlZ [\Qbb5
[_c_alZ ]l b_XUQUY] ^Q VT_ _b^_SV5 RdUVc `aVU`_\QTQcm b_XUQ^YV ^Q6
b\VU^Y[_S b gV\mo `VaV_`aVUV\V^Yp SYacdQ\m^lf ed^[gYZ7 @_b[_\m[d
nc_c [\Qbb dWV ^V pS\pVcbp hQbcmo RYR\Y_cV[Y OU]T5 `_UUVaWYSQcm
c_c WV bcY\m Y]V^_SQ^Yp ^Q] ^V ^dW^_D `aY]V] b_T\QiV^YV5 hc_ Y]V6
^Q SbVf [\Qbb_S ^QiVT_ `a_]VWdc_h^_T_ b\_p RdUdc ^QhY^Qcmbp b `aV6
eY[bQ ݷXXOUݷ Y ^V RdUdc b_UVaWQcm bY]S_\Q `_Uhݷa[YSQ^Yp7 3 `aY6
]VaV ]l _`YiV] c_\m[_ _UY^ cQ[_Z [\Qbb5 ^_ b]lb\ `a_Ybf_UpjVT_
Y]V^^_ S c_]5 hc_Rl S ݷR_VS_Zݷ `a_TaQ]]V _`YbQcm Q^Q\_TYh^lV [\Qb6
bl U\p SbVf Yb`_\mXdV]lf SYUWVc_SD ncY [\Qbbl [Q[ aQX Y b_bcQSpc
Yb[_]lZ `a_]VWdc_h^lZ b\_Z7 5\p Y]V^_SQ^Yp ]Vc_U_S5 SS_UY]lf S
^_Slf [\QbbQf5 ]l RdUV] `aYUVaWYSQcmbp bcY\p5 [_c_alZ Yb`_\mX_SQ6
\Y `aY aQbb[QXV _ BY44 ‑ [QWU_V b\_S_5 Sf_UpjVV S YUV^cYeY[Qc_a5
RdUV] ^QhY^Qcm b XQT\QS^_Z Rd[Sl7

5\p Y\\obcaQgYY b[QXQ^^_T_ `VaVUV\QV] `aY]Va 6<D;8C@51;73@@5
[_c_alZ ]l aQXRYaQ\Y S 7;7::97:ݷ >_SQp SVabYp nc_Z `a_TaQ]]l Rd6
UVc UV\Qcm QRb_\oc^_ c_ WV bQ]_V5 ^_ b QafYcV[cda^_Z c_h[Y XaV^Yp
1Y S `\Q^V Yb`_\mXdV]lf `QaQUYT]2 ]l `_bca_Y] Vݷ ^Vb[_\m[_ Y^QhV7

@aVWUV SbVT_ ^Q`YiV] [\Qbb XXOUKEDD?>5 [_c_alZ RdUVc `aVUbcQS6
\pcm c_c WV SYUWVc5 hc_ Y [\Qbb O<hKEDD?>5 ^_ b Y^_Z _aTQ^YXQgYVZ aQ6
R_cl7 6bcVbcSV^^_5 ^Qi [\Qbb ]l d^Qb\VUdV] _c O<hKEDD?>7 ;_^bcad[6
c_a ^QiVT_ [\QbbQ RdUVc baQXd WV dbcQ^QS\YSQcm 31<<213;6ed^[gYo5 Sl6
XSQS ]Vc_U 31<<213; [\QbbQ6`aVU[QD dbcQ^_S\V^^Qp 31<<213;6ed^[gYp
RdUVc SlXlSQcm SYacdQ\m^lZ ]Vc_U5 [_c_alZ ]l ^QX_Sݷ] X>YB5CC7
3 [\QbbV XXOUKEDD?> nc_c ]Vc_U ^V RdUVc UV\Qcm ^YhVT_ ‑ ]l b^QR6
UY] VT_ `dbcl] cV\_]D `_c_][Y ^QiVT_ [\QbbQ aVQ\YXdoc bS_o ed^[6
gY_^Q\m^_bcm5 `VaV_`aVUV\YS ]Vc_U X>YB5CC `_6bS_V]d7 @QaQ]Vca_S
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]Vc_U `aY^Y]Qcm ^V RdUVc ‑ Sb5ݷ hc_ `_caVRdVcbp VT_ SVabYp] S
[\QbbQf6`_c_][Qf5 ]_W^_ RdUVc aQX]VbcYcm S `_\pf _RkV[c_S7

=_WVc `_[QXQcmbp5 hc_ \_TYh^VV Rl\_ Rl bUV\Qcm ]Vc_U X>YB5CC hYbc_ SYa6
cdQ\m^l]7 >Q bQ]_] UV\V nc_ ^V b_SbV] cQ[7 ; hYbc_ SYacdQ\m^l] ]Vc_UQ]
]l `aYRVTQV] S b\dhQpf5 [_TUQ S `aY^gY`V ^V X^QV] Y ^V ]_WV] X^Qcm5 [Q[
^Q] _caVQTYa_SQcm ^Q b__RjV^YV 1S UQ^^_] b\dhQV ‑ ^Q b__RjV^YV _ ^QWQcYY
[^_`[Y2D ^_ nc_ ^V ^Qi b\dhQZ7 9^_TUQ RlSQVc `_\VX^_ b_XUQcm [^_`[d5 [_c_aQp
^YhVT_ ^V UV\QVc5 Y Y]V^^_ cQ[Qp aVQ[gYp ‑ ^YhVT_ ^V UV\Qcm ‑ _[QXlSQVcbp
S`_\^V \_TYh^_Z U\p RQX_S_T_ [\QbbQ7

?bcQݷcbp aViYcm5 [Q[ bUV\Qcm 31<<213;6ed^[gYo7 ?Rlh^lV ]Vc_Ul
[\QbbQ U\p nc_Z gV\Y ^V T_Upcbp YX6XQ ^Q\YhYp d ^Yf ^VpS^_T_ `QaQ6
]VcaQ D89C5 Q _bcQS\pcm ncd ed^[gYo S^Vi^VZ `_ _c^_iV^Yo [ [\Qbbd
^V f_hVcbp ‑ _^Q _hVSYU^_ `aVUbcQS\pVc b_R_Z UVcQ\m aVQ\YXQgYY5 [_6
c_aQp ^V U_\W^Q RVb`_[_Ycm ^Y[_T_5 [a_]V ^QiVT_ [\QbbQ7 3lf_U YX
`_\_WV^Yp VbcmC ]l ]_WV] Yb`_\mX_SQcm bcQcYhVb[YZ ]Vc_U [\Qb6
bQ 1b]7 27?;7=97:ݷ D[QXQcV\p D89C d bcQcYhVb[Yf ]Vc_U_S ^Vc5 cQ[ hc_
eQ[cYhVb[Y nc_ `a_bclV ed^[gYY b fYcal] Y]V^V] Y `aQSY\Q]Y SY6
UY]_bcY7 Ed^[gYo ]l ^QX_Sݷ] L1<<213;OE>3D9?> Y dRVaݷ] S `aYSQc6
^do hQbcm [\QbbQ7 @QaQ]Vcal nc_Z ed^[gYY ^Q] `aYUݷcbp bUV\Qcm
c_h^_ cQ[YV WV5 [Q[ d _Rlh^lf 31<<213;6_S5 hc_Rl `aY SlX_SV ]Vc_6
UQ 31<<213; ^V S_X^Y[Q\_ ^Vb__cSVcbcSYp cY`_S7 @aY nc_] `QaQ]Vca
EC5B ]l Yb`_\mX_SQcm ^V RdUV] ‑ S a_\Y `_\mX_SQcV\mb[Yf UQ^^lf
`_ ^QiV]d XQ]lb\d U_\WV^ Slbcd`Qcm bQ] _RkV[c SYUWVcQ5 c_h^VV ‑
^V[YZ ^Qb\VU^Y[ ^QiVT_ XXOUKEDD?>5 Q VT_ QUaVb Y cQ[ RdUVc `VaVUQ^
S L1<<213;OE>3D9?> Vݷ `VaSl] `QaQ]Vca_]7

@_b[_\m[d ]l SS_UY] ^_SlZ SYacdQ\m^lZ ]Vc_U5 ^V \Yi^Y] RdUVc
_`YbQcm pS^l] _RaQX_] SYacdQ\m^lZ UVbcad[c_a5 `dbcm UQWV ^Q] S [ݷ^
^VhVT_ hYbcYcm5 cQ[ hc_ VT_ cV\_ _[QWVcbp `dbcl]7 3 ^QiV] b\dhQV nc_
^Y ^Q hc_ ^V `_S\YpVc5 Y]V^^_ cQ[_Z UVbcad[c_a Rl\ Rl bTV^VaYa_SQ^
^VpS^_7 >_ S _RjV] b\dhQV ]l ]_WV] ^V X^Qcm5 Vbcm \Y S [\QbbV6`aVU[V
cQR\YgQ SYacdQ\m^lf ]Vc_U_SD Vb\Y Vݷ cQ] ^Vc5 c_ ^Vc Y SYacdQ\m^_6
T_ UVbcad[c_aQ5 Q ^Q] _^5 _hVSYU^_5 ^dWV^ ‑ [Q[ SbVTUQ S [\QbbQf5
Y]VojYf f_cp Rl _UY^ SYacdQ\m^lZ ]Vc_U7

@_\^_bcmo _`YbQ^YV [\QbbQ XXOUKEDD?> _[QWVcbp ^Q]^_T_ [_a_hV5
hV] aQbb[QX _ 7[ݷ^ CV\Q SbVf ]Vc_U_S XUVbm caYSYQ\m^l5 cQ[ hc_ ]l
_bcQS\pV] Yf S XQT_\_S[V [\QbbQC

3<1CC XXOUKEDD?> C @E2<93 O<hKEDD?> K
@E2<93C

XXOUKEDD?>19>D H5 9>D I5 9>D G5 9>D 85 3?>CD 381B 3<22
C O<hKEDD?>1H5 I5 G5 85 <22
K 31<<213;1L1<<213;OE>3D9?>5 92D M

F9BDE1< NXXOUKEDD?>12 KM
F9BDE1< F?94 X>YB5CC12 KM

@B9F1D5C
CD1D93 F?94 L1<<213;OE>3D9?>1O<h`9475D 3G5 F?94 3EC5B2
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K CD1D93h31CDEXXOUKEDD?>3G1G26GX>YB5CC12D M
MD

Nc_c [\Qbb ^V b_UVaWYc ^Y[Q[_Z b`VgYeY[Y5 `aYSpXQ^^_Z [ aViQV6
]_Z XQUQhVD VT_ ]_W^_ Yb`_\mX_SQcm S \oR_Z `a_TaQ]]V5 TUV caVRdVcbp
SYUWVc 7ݷQ]`_^]ݷ 3 ^QiV] `aY]VaV _^ _`YbQ^ `ap]_ S T\QS^_] eQZ\V
1`_b[_\m[d nc_ VUY^bcSV^^lZ eQZ\ `a_TaQ]]l25 ^_ S aVQ\m^_] `a_V[cV
`_U_R^lV [\Qbbl \dhiV Sl^_bYcm S _cUV\m^lV ]_Ud\Y7

9]Vp S bS_ݷ] aQb`_apWV^YY [\Qbb XXOUKEDD?>5 ]l ]_WV] `aYbcd6
`Ycm [ aViV^Yo `_bcQS\V^^_Z XQUQhY7 ;^_`_[ d ^Qb `aVU`_\QTQVcbp
USQ SYUQC cV5 ^QWQcYV ^Q [_c_alV `aYS_UYc [ `VhQcY b__RjV^Yp5 Y cQ5
[_c_aQp `_ ^QWQcYo XQSVaiQVc aQR_cd `a_TaQ]]l7 ;^_`[Y `VaS_T_
SYUQ ]l _`YiV] [\Qbb_] \1IKEDD?>5 [^_`[d Sc_a_T_ SYUQ ‑ [\Qbb_]
NH9DKEDD?> 1`_b[_\m[d nc_ dWV [\Qbbl5 b`VgYeYh^lV U\p XQUQhY5 ]l
^V RdUV] b^QRWQcm Yf Y]V^Q `aVeY[b_] XXOU5 [_c_alZ U_T_S_aY\Ybm
Yb`_\mX_SQcm U\p ^QiVT_ _RkV[c^_6_aYV^cYa_SQ^^_T_ b\_p27

3b`_]^Y]5 hc_ S Ybf_U^_] `aY]VaV ]l SbV] [^_`[Q] ^QX^QhQ\Y
aQX]Va iaYecQ ]Vc[Y5 aQS^lZ [_^bcQ^cV 6?>DhC9J57 5\p [aQc[_bcY
`a_TaQ]]l bUV\QV] nc_ S [_^bcad[c_aQf ^QiYf [\Qbb_S5 U\p hVT_ _`Y6
bQ^YV 5>E=’Q5 SS_UpjVT_ [_^bcQ^cl5 `aYUݷcbp `_]VbcYcm S `a_TaQ]]V
U_ _`YbQ^Yp [\Qbb_S \1IKEDD?> Y NH9DKEDD?>7 ;_\m b[_a_ _U^d YX ncYf
[_^bcQ^c ]l Sbݷ aQS^_ Yb`_\mXdV]5 ]_W^_ XQ]VcYcm5 hc_ S__RjV6c_ XQ6
UVZbcS_SQcm Yf ]_W^_ SbV5 SVUm d SbVf caݷf ^QiYf [^_`_[ b_S`QUQVc
iYaY^Q5 Slb_cQ Y T_aYX_^cQ\m^Qp [__aUY^QcQ5 ]V^pocbp c_\m[_ [__a6
UY^QcQ `_ SVacY[Q\Y5 cV[bc ]Vc[Y5 Q U\p [^_`_[ \1IKEDD?> Vjݷ Y cV[bc
SlUQSQV]_T_ b__RjV^Yp7 9cQ[5 SSVUݷ] [_^bcQ^clC

5>E= K C@139>7 F >5 2EDD?>hG F ;995 2EDD?>h8 F =95 6?>DCJ F ;9 MD

3bV _RjYV bS_ZbcSQ ^QiYf caݷf [^_`_[ ]l XQUQUY] `a_]VWdc_h^l]
[\Qbb_]5 [_c_alZ ^QX_Sݷ] KEDD?>L?==?>7 B_RbcSV^^_ T_S_ap5 nc_ RdUVc
`aY]Va Qb\VU_SQ^Yp^ݷ aQUY [_^bcad[c_aQ5ݷ [_c_a_]d ]l `_bSpcY\Y
7AC?97:ݷ

3<1CC KEDD?>L?==?> C @E2<93 XXOUKEDD?> K
@E2<93C

KEDD?>L?==?>19>D I5 3?>CD 381B 3<22
C XXOUKEDD?>1C@139>75 I5 2EDD?>hG5 2EDD?>h85 <22

K <125<C9J516?>DCJ2D M
MD

;\Qbbl \1IKEDD?> Y NH9DKEDD?> cV`Vam _[QWdcbp b_SbV] `a_bcl]Y 1^Q
Sbp[YZ b\dhQZ _c]VcY]5 hc_ cV[bcl SlUQSQV]lf b__RjV^YZ S ^QiVZ
`a_TaQ]]V SbVTUQ XQUQocbp bca_[_Sl]Y \YcVaQ\Q]Y5 cQ[ hc_ [_`Ya_6
SQcm Yf ^V caVRdVcbp5 ]_W^_ _TaQ^YhYcmbp XQ`_]Y^Q^YV] QUaVbQ2C
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MD
3<1CC NH9DKEDD?> C @E2<93 KEDD?>L?==?> K
@E2<93C

NH9DKEDD?>19>D I2 C KEDD?>L?==?>1I5 2ZE9D22 KM
F9BDE1< F?94 X>YB5CC12 K 5H9D192D M

MD

?c ed^[gYY =19>5 [_c_aQp S `aY]VaV 6<D;8C@51;73@@ Rl\Q U_S_\m^_
Ta_]_XU[_Z5 S ^_S_Z SVabYY5 `ap]_ b[QWV]5 ]Q\_ hc_ _bcQ\_bmC

9>D =19>19>D 1B735 381B 331B7F2
K

9>D G9>hG F 2EDD?>hG 4 C@139>7 3 ;D
9>D G9>h8 F 2EDD?>h8 3 < 4 C@139>7 3 =D
O<h`9>4?G 3G9> F >5G O<h`9>4?G1G9>hG5 G9>h85 22EDD?>C 45=?22D
>5G \1IKEDD?>1C@139>75 2\1I 85<<?25 2Q5<<?5 G?B<4122D
>5G \1IKEDD?>1; 3 C@139>7 4 2EDD?>h85

2\1I 7??42I525 2P??42I55 G?B<4122D
>5G NH9DKEDD?>1< 3 C@139>7 4 ; 3 2EDD?>h82D
G9>6G5>412D
G9>6GC8?G12D
B5DEB> O<CCBE>12D

M

@_\^lZ cV[bc `aY]VaQ hYcQcV\m ^QZUݷc S eQZ\V 6<D;8??hC@51;73@@7
3 baQS^V^YY b Ybf_U^_Z SVabYVZ eQZ\ bcQ\ U\Y^^VV ^Q S_bV]m bca_[5
^_ cQ[_V baQS^V^YV ^V b_SbV] [_aaV[c^_C [\Qbb XXOUKEDD?> `_ b]lb6
\d RYR\Y_cVh^lZ5 cQ[ hc_ VT_ _`YbQ^YV ^V U_\W^_ ^Qf_UYcmbp S cV[6
bcV ^QiVZ `a_TaQ]]l ‑ cQ[ WV5 [Q[ S [ݷ^ ^Vc [\Qbb_S RYR\Y_cV[Y
OU]T7 6b\Y WV SlhVbcm :: bca_[5 XQ^pclf _`YbQ^YV] nc_T_ [\QbbQ5 Y
`dbcdo bca_[d5 _cUV\pojdo VT_ _c _bcQ\m^_Z `a_TaQ]]l5 `_\dhYcbp5
hc_ cV[bc bcQ\ [_a_hV5 `dbcm UQWV SbVT_ ^Q hVclaV bca_h[Y 1`aY _RjVZ
U\Y^V _[_\_ >9 bca_[ nc_ ^V cQ[ dW ]Q\_27 >d Q hc_ `a_TaQ]]Q bcQ6
\Q pb^VV R\QT_UQap UV[_]`_XYgYY ‑ nc_ S__RjV S^V Sbp[_T_ b_]^V^Yp7
3_6`VaSlf5 cV\_ ed^[gYY =19> cV`Vam b_bc_Yc SbVT_ YX UVSpcY bca_[5
`a_cYS :@ bca_[ [_UQ Y caݷf `dbclf bca_[ 1Sl^dWUV^^_ SbcQS\V^^lf
U\p pb^_bcY2 S _aYTY^Q\m^_Z SVabYY7 3_6Sc_alf5 cV`Vam ^Q] ^V ^dW6
^_ `VaVUQSQcm UQ^^lV YX _U^_T_ ]VbcQ `a_TaQ]]l S UadT_V5 b^QhQ\Q
`aV_RaQXdp Yf QUaVb [ cY`d F?9435 Q `_c_] _RaQc^_ [ cY`YXYa_SQ^^_6
]d QUaVbd7 3 ^VR_\mi_Z `a_TaQ]]V db\VUYcm XQ [_aaV[c^_bcmo cQ[Yf
`aV_RaQX_SQ^YZ ^Vb\_W^_5 ^_ Vb\Y `a_TaQ]]Q `VaVSQ\Yc XQ ^Vb[_\m[_
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clbph bca_[ 1Y nc_5 XQ]VcY]5 b_SbV] ^V cQ[ ]^_T_25 `_U_R^lV S_\m^_bcY
]_Tdc bcQcm `aYhY^_Z YXapU^_Z T_\_S^_Z R_\Y7

:97::7::7 132 6b\Y ^dWV^ bS_Z T\QS^lZ gY[\
;Q[ Y R_\miY^bcS_ RYR\Y_cV[ SYUWVc_S5 OU]T b_XUQ^Q S `aVU`_\_WV^YY5

hc_5 [_\m b[_a_ S `a_TaQ]]V S__RjV Yb`_\mXdVcbp TaQeYhVb[YZ Y^cVaeVZb5 SVbm
]Ya U_\WV^ SaQjQcmbp Yb[\ohYcV\m^_ S_[adT ^VT_D nc_ SlaQWQVcbp S hYb\V `a_6
hVT_ S c_]5 hc_ RYR\Y_cV[Q bQ]Q _aTQ^YXdVc T\QS^lZ gY[\ Y ^V `aVUdb]QcaYSQVc
icQc^_Z S_X]_W^_bcY _bcQSYcm VT_ _aTQ^YXQgYo T_\_S^_Z `a_TaQ]]V7 ?c[dUQ
d aQXaQR_chY[_S RYR\Y_cV[ cQ[Qp WV\VX_RVc_^^Qp dSVaV^^_bcm S QRb_\oc^_ Yb6
[\ohYcV\m^_Z SQW^_bcY Y]V^^_ `_UbYbcV]l TaQeYhVb[_T_ Y^cVaeVZbQ ‑ ^V
S`_\^V `_^pc^_5 SVUm ]_W^_ \VT[_ `aVUbcQSYcm bVRV `a_TaQ]]d5 [_c_aQp S__R6
jV ^V SbVTUQ XQ`db[QVc TaQeYhVb[YZ Y^cVaeVZb ‑ ^Q`aY]Va5 UV\QVc nc_ c_\m[_
`aY d[QXQ^YY [Q[_T_6^YRdUm [\ohQ S [_]Q^U^_Z bca_[V7

CQ[ Y\Y Y^QhV5 hc_ UV\Qcm5 Vb\Y SQiQ `a_TaQ]]Q Q[cYS^_ aQR_cQVc b Yb6
c_h^Y[Q]Y b_RlcYZ5 _c\Yh^l]Y _c TaQeYhVb[_Z `_UbYbcV]lH B\_W^_5 [_^Vh6
^_5 `aVUbcQSYcm bVRV ]LY6bVaSVa b TaQeYhVb[Y] Y^cVaeVZb_] 1f_cp RlSQVc Y
cQ[_V25 ^_ Vb\Y SQiVZ `a_TaQ]]V `aYf_UYcbp ]^_T_ aQR_cQcm b bVcmo S a_\Y
[\YV^cQ5 c_ Y UV\_ _RaQjQpbm [ aQX^l] bVaSVaQ]5 Sbo Vݷ ݷb_[Vc^doݷ hQbcm
b\VUdVc5 ^Vb_]^V^^_5 aVQ\YX_SlSQcm S b_RlcYZ^_6d`aQS\pV]_] bcY\V5 _b_RV^^_
Vb\Y _^Q b^QRWV^Q Vjݷ Y TaQeYhVb[Y] Y^cVaeVZb_]7

3 `aY^gY`V5 ]_W^_ b]YaYcmbp b cV]5 hc_ OU]T dXda`Ya_SQ\Q T\QS6
^lZ gY[\5 R\QT_ _^Q `aVUdb]QcaYSQVc Q^Q\YX b_RlcYZ ^Q UVb[aY`c_aQf5
d[QXQ^^lf `_\mX_SQcV\V] 1`a_TaQ]]Ybc_]25 Y U_RQS\V^YV `_\mX_SQcV\mb[Yf
cQZ]6Qdc_SD [_TUQ b__cSVcbcSdojVV b_RlcYV `a_YX_ZUݷc5 OU]T SlX_SVc d[Q6
XQ^^do SQ]Y 31<<213;6ed^[gYo7 6b\Y cQ[_Z SQaYQ^c SQb dbcaQYSQVc5 `_b]_caY6
cV U_[d]V^cQgYo ^Q ed^[gYY O<CC144h645 O<CCB5=?F5h645 O<CC144hD9=5?ED5
O<CCB5=?F5hD9=5?ED Y O<CCB5@51DhD9=5?ED7

; b_WQ\V^Yo5 [_]`a_]Ybbl T_Upcbp _c^oUm ^V SbVTUQD UQ Y S__RjV5 T\QS6
^lZ gY[\ ‑ XQR_cQ T_\_S^_Z `a_TaQ]]l5 Y _aTQ^YX_SQcm VT_ Y]V^^_ S T_\_S^_Z
`a_TaQ]]V RdUVc `aQSY\m^VV S YUVZ^_] `\Q^V5 _b_RV^^_ Vb\Y Sl nc_ d]VVcV<B7
OU]T ^V `aVUdb]QcaYSQVc icQc^_T_ 1U_[d]V^cYa_SQ^^_T_2 b`_b_RQ SXQY]_UVZ6
bcSYp b T\QS^l] gY[\_]5 `_bca_V^^l] S^V V5ݷ ^_5 [Q[ _[QXQ\_bm `aY S^Y]Q6
cV\m^_] YXdhV^YY S_`a_bQ5 U_RYcmbp [_aaV[c^_Z aQR_cl S cQ[_Z [_^eYTdaQgYY
U_S_\m^_ `a_bc_7

?RjQp YUVp cdc S c_]5 hc_Rl bQ]_bc_pcV\m^_ dbcQ^_SYcm bSpXm b
a6bVaSVa_]5 `VaVUQcm `_\dhV^^lZ UVb[aY`c_a b_[VcQ RYR\Y_cV[V 1dSl5 Vb\Y `_X6
S_\Ycm VZ bSpXQcmbp b a6bVaSVa_]5 [Q[ _^Q nc_ _Rlh^_ UV\QVc5 UVb[aY`c_a YX ^Vݷ
`_c_] ^V U_Rlcm25 S T\QS^_] gY[\V _cb\VWYSQcm ^Q nc_] UVb[aY`c_aV T_c_S^_bcm
[ hcV^Yo5 Y Vb\Y cQ[_SQp `_pSY\Qbm ‑ SlXlSQcm ]Vc_U OU]T5 `aVUbcQS\pojYZ
b_R_Z c_h[d Sf_UQ S Vݷ UYb`VchVa b_RlcYZ7

9cQ[5 _`YblSQV] d[QXQcV\m cY`Q M9C@<1I35 Yb`_\mXdV]lZ RYR\Y_cV[_Z a<92
1`_ YUVV U\p nc_T_ ^QU_ Rl `_U[\ohYcm XQT_\_S_h^Y[ Ea::8a<92G5 ^_ Vb\Y Sl
Yb`_\mXdVcV OU]T5 c_ _^ d SQb dWV `_U[\ohݷ^ ‑ [_bSV^^_5 YX XQT_\_S_h^lf

<B;_^Vh^_5 U\p cVf5 [c_ `QUQVc S _R]_a_[ `aY SYUV SlX_SQ C5<53D5 S_X]_W^_bcm
b`Yf^dcm `_bca_V^YV T\QS^_T_ gY[\Q ^Q RYR\Y_cV[d ‑ ^Vb_]^V^^_V R\QT_5 ^_ SapU
\Y cQ[_Z `Vab_^QW U_hYcQVc ^Qid [^YTd U_ nc_T_ ]VbcQ7
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eQZ\_S bQ]_Z OU]T2 Y Yb`_\mXdV] ed^[gYo aX@5>M9C@<1I U\p b_VUY^V^Yp b
a6bVaSVa_]C

M9C@<1I 349C@D
49C@ F aX@5>M9C@<1I192D

?RpXQcV\m^_ `a_SVamcV5 hc_ aX@5>M9C@<1I SVa^d\Q ^V^d\VS_Z QUaVb ‑ ^_\m
XUVbm bSYUVcV\mbcSdVc _R _iYR[V5 Y cQ[Qp _iYR[Q b_SbV] ^V aVU[_bcm 1^Q`aY6
]Va5 ]_W^_ b\dhQZ^_ `_`lcQcmbp XQ`dbcYcm TaQeYhVb[do `a_TaQ]]d ^Q dUQ6
Z_^^ݷ\ ]QiY^V S bVQ^bV CC85 ^V `_UUVaWYSQojV] ݷa_Ra_b`ݷ b_VUY^V^Yp b
a6bVaSVa_]27 6b\Y Sbݷ S `_apU[V Y b_VUY^V^YV db`Vi^_ dbcQ^_S\V^_5 ]l ]_WV]
dX^Qcm UVb[aY`c_a VT_ b_[VcQC

9>D 64D
64 F L?>>53D9?>WE=25B149C@2D

B__RjQV] RYR\Y_cV[V OU]T5 hc_ b a6bVaSVa_] ]l dWV bSpXQ\Ybm Y VZ nc_T_
UV\Qcm ^V ^dW^_C

6<h?@5>h49C@<1I149C@2D

3b5ݷ ]l T_c_Sl [ aQR_cV7 CV`Vam U_RQS\pV] UVb[aY`c_a 64 [ ]^_WVbcSd cVf
UVb[aY`c_a_S5 ^Q [_c_alf ]l _cb\VWYSQV] T_c_S^_bcm [ hcV^Yo 1^Q`aY]Va5
S `a_TaQ]]V5 [_c_ado ]l aQbb]QcaYSQ\Y S 97:95:ݷ ]l ]_T\Y Rl U\p nc_T_
S_b`_\mX_SQcmbp ^Qb\VU^Y[_] [\QbbQ O4Q1>4<5B2 Y `aY ^Qbcd`\V^YY cQ[_Z T_6
c_S^_bcY SlXlSQV] ed^[gYo O<CCG19D19792D `QaQ]Vca 979 _X^QhQVc SVa^dcmݷ
d`aQS\V^YV ^V]VU\V^^_5 ^V U_WYUQpbm ^YhVT_ݷ ‑ S nc_] b\dhQV OU]T _RaQ6
R_cQVc b_RlcYp5 [_c_alV dWV `aYi\Y5 R_\miV ^YhVT_ UV\Qcm ^V bcQ^Vc5 Y nc_
Y]V^^_ c_5 hc_ caVRdVcbp7

; b_WQ\V^Yo5 [Q[ SbVTUQ `aY Yb`_\mX_SQ^YY ^VU_[d]V^cYa_SQ^^lf S_X]_W6
^_bcVZ5 ^V Yb[\ohV^_5 hc_ YX\_WV^^_V S nc_] `QaQTaQeV ^V RdUVc aQR_cQcm b_
b\VUdojY]Y SVabYp]Y OU]TD ^_5 S_X]_W^_5 S ^Yf Sb6ݷcQ[Y `_pSYcbp `_UUVaW[Q
aQR_cl b S^Vi^Y] T\QS^l] gY[\_]7

BY44C hc_ UQ\miV
=l _TaQ^YhY\Ybm YXdhV^YV] pXl[Q BY44 [Q[ cQ[_S_T_5 `_\^_bcmo

`a_YT^_aYa_SQS VT_ bcQ^UQac^do RYR\Y_cV[d5 Q bQ] pXl[ aQbb]QcaY6
SQ\Y S c_] SYUV5 S [_c_a_] _^ bdjVbcS_SQ\ U_ `_pS\V^Yp bcQ^UQac_S5
Y UQWV [\QbbYhVb[YV S_X]_W^_bcY BY44 aQbb]_caV\Y ^V SbVC XQ aQ]6
[Q]Y [^YTY _bcQ\Ybm ]^_WVbcSV^^_V ^Qb\VU_SQ^YV5 `a_bcaQ^bcSQ Y]5^ݷ
d[QXQcV\Y ^Q ]Vc_Ul [\Qbb_S Y ]^_T_V UadT_V7

>Vb_]^V^^_5 `aY `aYݷ]V ^Q aQR_cd VUSQ \Y ^V S \oRdo [_]]Va6
hVb[do _aTQ^YXQgYo _c SQb ^Q b_RVbVU_SQ^YY `_caVRdoc X^Q^Yp \]U7
@a_TaQ]]Ya_SQ^YV ^Q BY44 RVX \]U ^V c_\m[_ S_X]_W^_5 ^_ Y `_X6
S_\pVc `_\dhQcm R_\VV neeV[cYS^lV Y [QhVbcSV^^lV `a_TaQ]]l5 S_c
c_\m[_ SQ] SapU \Y dUQbcbp dRVUYcm SQiVT_ aQR_c_UQcV\p 1RdUdjVT_
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^QhQ\m^Y[Q2 _c[QXQcmbp _c \]U5 `_b[_\m[d _^5 b[_aVV SbVT_5 _c^_bYcbp
[ hYb\d `a_TaQ]]Ybc_S5 YXdhQSiYf BY44 `_b\V :BBB T_UQ7 2_\VV c_T_5
b ^V`\_f_Z SVa_pc^_bcmo _c SQb `_caVRdVcbp S\QUV^YV S_X]_W^_bcp]Y
BY445 [_c_alV ]l _bcQSY\Y XQ [QUa_]5 S c_] hYb\V b_]^YcV\m^l]Y
^_SiVbcSQ]Y5 [_c_alV S^Vb\Y S pXl[ `aVb\_SdclV bcQ^UQacYXQc_al7

6b\Y cQ[_V b_RVbVU_SQ^YV `aVUbc_Yc SQ] S cVhV^YV R\YWQZiYf USdf
^VUV\m5 c_ d SQb5 _hVSYU^_5 ^Vc Y^_T_ Slf_UQ5 [a_]V [Q[ ^V]VU\V^^_ _R6
aVbcY ^VU_bcQojYV X^Q^Yp7 5\p YXdhV^Yp \]U ]_W^_ S_b`_\mX_SQcm6
bp `aQ[cYhVb[Y \oR_Z [^YT_Z `_ BY44 1Vbcm UQWV [^YTY5 b`VgYQ\m^_
`_bSpjݷ^^lV \]U2 Y5 [_^Vh^_5 [_]`mocVa_]5 `_b[_\m[d RVX `aQ[cYhV6
b[Yf ^QSl[_S ^Y[Q[YV X^Q^Yp S _R\QbcY `a_TaQ]]Ya_SQ^Yp ^V RdUdc
^YhVT_ bc_Ycm7 @a_ S_X]_W^_bcY YX Slf_^ݷ bcQ^UQac_Sݷ c_WV ^V ^Q`Y6
bQ\ aQXSV hc_ \V^YSlZD XUVbm bc_Yc _c]VcYcm5 hc_ hV] ^_SVV bcQ^UQac5
cV] ]V^miV SVa_pc^_bcm5 hc_ _c SQb `_caVRdoc S\QUV^Yp S_X]_W^_6
bcp]Y YX ^VT_5 cQ[ hc_ L44::5 S_X]_W^_5 bc_Yc `_b]_caVcm `_Ua_R^_5
L44:= `a_RVWQcm _`ݷ SVafQ]5ݷ Q L44:@ Y cV] R_\VV L44;9 S__R6
jV `a_YT^_aYa_SQcmD [bcQcY5 Vb\Y aQR_c_UQcV\m `_caVRdVc `aY]V^pcm
L44:@5 bc_Yc `_Ud]Qcm5 ^dWV^ \Y SQ] cQ[_Z aQR_c_UQcV\m7

6b\Y WV ^V]VU\V^^_ dbcaQYSQcmbp ^Q aQR_cd `a_TaQ]]Ybc_] S SQ6
iY `\Q^l `_[Q ^V Sf_UYc5 RdUVc \dhiV ^V RaQcmbp XQ YXdhV^YV \]U Y
^V Yb`_\mX_SQcm VT_ `_ [aQZ^VZ ]VaV U_ cVf `_a5 `_[Q Sl ^V ^Q`YiVcV
^Q BY44 _U^d6USV `aQ[cYhVb[Y `aY]V^Y]lV `a_TaQ]]lD `_U cQ[_Sl6
]Y b\VUdVc `_^Y]Qcm `a_TaQ]]l5 [_c_alV aVQ\m^_ Yb`_\mXdVc [c_6c_
[a_]V Yf QSc_aQ7 @_b\V nc_T_ ]_W^_ RdUVc b[QXQcm5 hc_ _b^_Sl pXl[Q
BY44 Sl X^QVcV Y [ YXdhV^Yo \]U `_U_ZUݷcV _b_X^Q^^_ Y b U_bcQc_h6
^l] U\p nc_T_ _`lc_]7 Hc_ [QbQVcbp ^_SiVbcS _c bcQ^UQacYXQgY_^^_T_
[_]YcVcQ5 c_ ^Y _U^_ YX ^Yf ^V bUV\Q\_ pXl[ \dhiV ‑ ^_ hc_Rl nc_
_gV^Ycm5 _`pcm6cQ[Y ^dWV^ _`lc aQR_cl b [\QbbYhVb[Y]Y baVUbcSQ]Y
BY44 Y S__RjV _`lc `a_TaQ]]Ya_SQ^Yp7 @_[Q d SQb Vbcm cQ[Qp S_X6
]_W^_bcm5 ^V _RaQjQZcV S^Y]Q^Yp ^Q 7ݷbcQ^UQaclݷ HV] `_XU^VV SQ]
`aYUݷcbp bc_\[^dcmbp b RVXd]^l]Y bcQ^UQacQ]Y BY44 Y VT_ [_i]Qa6
^_Z bcQ^UQac^_Z RYR\Y_cV[_Z5 cV] gV\_bc^VV RdUVc SQiV S_b`aYpcYV
`a_Ybf_UpjVT_7

3 [QhVbcSV U_`_\^YcV\m^_T_ hcV^Yp ]_W^_ `_b_SVc_SQcm [^YTd
5WVeeQ N\UWVaQ5 [_c_aQp S _aYTY^Q\V ^QXlSQVcbp L44ݷ 6?B B51<
@B?7B1==5BC5ݷ Q S adbb[_] `VaVS_UV Sli\Q S bVaYY 2YR\Y_cV[Qݷ `a_6
TaQ]]YbcQݷ `_U XQT_\_S[_] ݷBY44ݷ d:9fD [dUQ `aY `VaVS_UV UV\Ybm
_bcQ\m^lV b\_SQ YX _aYTY^Q\m^_T_ ^QXSQ^Yp ‑ S_`a_b [ YXUQcV\p]7
6b\Y SQ] dUQbcbp `_^pcm ncd [^YTd5 SQb _bcQ^Vcbp c_\m[_ `_XUaQSYcmC
Sl UVZbcSYcV\m^_ `_^p\Y5 hc_ cQ[_V BY447 Bc_Yc _c]VcYcm5 hc_ N\6
UWVa ^Y b\_S_] ^V _R]_\SY\bp `a_ \]U5 f_cp [ c_]d SaV]V^Y \]U dWV
bdjVbcS_SQ\7



HQbcm ::
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`QaQUYT]l

3bV pXl[Y `a_TaQ]]Ya_SQ^Yp5 aQbb]QcaYSQSiYVbp ^Q]Y aQ^VV5 cQ[
Y\Y Y^QhV `aVU`_\QTQ\Y bdjVbcS_SQ^YV ^V[_VT_ b_bc_p^Yp5 [_c_a_V
YX]V^pVcbp b cVhV^YV] SaV]V^Y S aVXd\mcQcV ]_UYeYgYadojYf UVZ6
bcSYZD `QaQUYT]l5 ^V `aVU`_\QTQojYV ]_UYeY[QgYY b_bc_p^Yp5 ‑ S
_b^_S^_] ed^[gY_^Q\m^_V `a_TaQ]]Ya_SQ^YV ‑ ]l d`_]Y^Q\Y Y UQ6
WV `aYS_UY\Y `aY]Val `a_TaQ]]5 ^Q`YbQ^^lf S ed^[gY_^Q\m^_] bcY6
\V5 ^_ UV\Q\Y nc_ b `_]_jmo pXl[_S5 [_c_alV cQ[_Z `_Uf_U Vb\Y Y
U_`db[Qoc5 c_ ^V_f_c^_7

Ncd hQbcm [^YTY ]l `_\^_bcmo `_bSpcY] pXl[Q] `a_TaQ]]Ya_SQ6
^Yp5 S [_c_alf ]_UYeYgYadojYV UVZbcSYp S \dhiV] b\dhQV V^ݷ S `_6
hݷcV5ݷ Yf UQWV ^QXlSQoc ^V ]_UYeYgYadojY]Y5 Q aQXadiQojY]Y 7
2_\miV c_T_5 ]_UYeY[QgYY baVUl Sl`_\^V^Yp ]_Tdc Y S_SbV _[QXQcm6
bp ^VS_X]_W^l7 CQ[5 S <Yb`V Y VT_ R_\VV ]_\_U_] UYQ\V[cV5 [_c_alZ
^QXlSQVcbp \385=5:5 `aYSlh^_V ^Q] `aYbSQYSQ^YV bdjVbcSdVc5 ^_ VT_
_Rlh^_ `aVU`_hYcQoc ^V Yb`_\mX_SQcmD S @a_\_TV Y F_d`V `aYbSQYSQ6
^YV ^QhYbc_ _cbdcbcSdVc7 3 @a_\_TV Sbݷ WV `aVUdb]_caV^l aQXadiQ6
ojYV UVZbcSYp S SYUV `_R_h^lf neeV[c_S `aY SlhYb\V^Ypf ‑ nc_5
S_6`VaSlf5 SS_U6SlS_U5 Y S_6Sc_alf5 ]_UYeY[QgYp RQXl UQ^^lf7 Hc_
[QbQVcbp F_d`Q5 c_ _^ _c^_bYcbp [ ^V]^_T_hYb\V^^_Z [QcVT_aYY \V6
^YSlf pXl[_S5 S [_c_alf SlaQWV^YV SlhYb\pVcbp \Yim c_TUQ5 [_TUQ
[_]d6c_ `_caVR_SQ\_bm VT_ X^QhV^YV5 Y ^V aQ^miVD S cQ[Yf db\_SYpf
`_R_h^lV neeV[cl SlaQWV^YZ _[QXlSQocbp S__RjV ^VU_`dbcY]l5 `_6
b[_\m[d ^V\mXp 1^VS_X]_W^_12 `aVUb[QXQcm5 S [Q[_Z `_b\VU_SQcV\m^_6
bcY _^Y `a_pSpcbp Y `a_pSpcbp \Y S__RjV7

Hc_Rl `a_TaQ]]Ya_SQcm ^Q ncYf pXl[Qf5 `a_TaQ]]Ybcd5 `aYSl[iV6
]d [ caQUYgY_^^_Z Y]`VaQcYS^_Z ]_UV\Y5 `aYf_UYcbp Rd[SQ\m^_ Sl6

:@_ `_S_Ud ^QXSQ^Yp pXl[Q \385=5 b]7 b^_b[d = ^Q bca7 ;B7
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SVa^dcm b_RbcSV^^_V ]li\V^YV ^QYX^Q^[d7 ;c_6c_ `aV_U_\VSQVc nc_c
RQamVa \VT[_5 [c_6c_ cpWV\_5 U\p [_T_6c_ _^ Y S_SbV _[QXlSQVcbp b\Yi6
[_] Slb_[7 ?U^_ ]_W^_ b[QXQcm b dSVaV^^_bcmoC _RaVcݷ^^Qp S Yc_TV
TYR[_bcm ]li\V^Yp ^V aQX b_b\dWYc SQ] b\dWRd5 UQWV Vb\Y Sl ^Y[_TUQ
^V bc_\[^ݷcVbm b ݷVaQXadiQojY]Y^ݷ pXl[Q]Y ^Q `aQ[cY[V7

::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp

::7:7:7 >V]^_T_ Ybc_aYY
PXl[ <Yb`; _c^_bYcbp [ hYb\d ݷaV\Y[c_Sݷ ‑ nc_ _UY^ YX ^V]^_6

TYf pXl[_S `a_TaQ]]Ya_SQ^Yp5 `_pSYSiYfbp Vjݷ S :B>96V T_Ul7 BaV6
UY pXl[_S5 Yb`_\mXdV]lf S ^QiY U^Y5 bcQaiV <Yb`Q c_\m[_ E_acaQ^D
S`a_hV]5 _RQ pXl[Q XQ bS_o U_\Tdo WYX^m5 VbcVbcSV^^_5 `aVcVa`V\Y
bdjVbcSV^^lV YX]V^V^Yp7

5_S_\m^_ Y^cVaVb^Q Ybc_aYp `_pS\V^Yp `VaS_Z aQR_cQojVZ aVQ\YXQgYY
<Yb`Q7 6T_ QSc_a ‑ 5W_^ =Q[[QacY ‑ ^QhQ\ aQX]li\pcm ^QU _b^_S^l]Y `aY^6
gY`Q]Y RdUdjVT_ pXl[Q `a_TaQ]]Ya_SQ^Yp S :B>? T_Ud S aQ][Qf Ybb\VU_SQcV\m6
b[_T_ `a_V[cQ5 `_bSpjݷ^^_T_ Yb[dbbcSV^^_]d Y^cV\\V[cd7 GV\mo =Q[[QacY Rl6
\Q S_X]_W^_bcm ]QiY^^_Z _RaQR_c[Y bY]S_\YhVb[Yfݷ SlaQWV^YZ5ݷ cQ[Yf [Q[
]QcV]QcYhVb[YV e_a]d\l7 9UVo Yb`_\mX_SQ^Yp b`Yb[_S V]d `_Ub[QXQ\ pXl[
RYU5 aQXaQR_cQ^^lZ 17 >mon\\_] Y 47 BQZ]_^_]7 <Vc_] :B>A T_UQ =Q[[QacY
_`a_R_SQ\ b`Yb[Y S UV\V5 `_`lcQSiYbm `aY]V^Ycm OUYU ‑ aVQ\YXQgYo b`Yb6
[_S U\p E_acaQ^Q ‑ [ XQUQhV bY]S_\m^_T_ UYeeVaV^gYa_SQ^Yp5 c7 V7 SXpcYp
`a_YXS_U^_Z `_ XQUQ^^_Z e_a]d\V ed^[gYY7 ;Q[ dcSVaWUQVc bQ] =Q[[QacY5
UYeeVaV^gYadojQpݷ `a_TaQ]]Q ^V Rl\Q aVQ\YX_SQ^Q cV] \Vc_]5 `_b[_\m[d
OUYU ^V `_XS_\pVc ^Y db\_S^lf SlaQWV^YZ5 ^Y aV[dabYS^_T_ Yb`_\mX_SQ^Yp
`_U`a_TaQ]]ݷ d::f7

3 c_] WV T_Ud Rl\Q _RaQX_SQ^Q Ybb\VU_SQcV\mb[Qp Tad``Q `_U ad[_S_UbcS_]
=Q[[QacY Y =QaSY^Q =Y^b[Y5 ^_ <Yb` Vjݷ ^V[_c_a_V SaV]p _bcQSQ\bp ^QR_a_]
aQXa_X^V^^lf `_U`a_TaQ]]5 aVQ\YX_SQ^^lf ^Q pXl[V QbbV]R\VaQ U\p [_]`mo6
cVaQ RKV @9=7 B\VUdojVV X^QhYcV\m^_V b_RlcYV S Ybc_aYY <Yb`Q `_caVRdVc
^V[_c_alf `_pb^V^YZ7

3 cV_aYY Q\T_aYc]_S Q[cYS^_ n[b`\dQcYadVcbp `_^pcYV d^YSVabQ\m^_Z ]Q6
iY^l CmoaY^TQ 1D=C2 ‑ nc_ cQ[Qp ]QiY^Q CmoaY^TQ5 ^Q \V^cd [_c_a_Z ]_W^_
XQ`YbQcm S ^V[_c_a_Z ^_cQgYY UadTdo 1`a_YXS_\m^do2 ]QiY^d CmoaY^TQ ℳ Y
^V[_c_a_V b\_S_ 𝒲5 Y aVXd\mcQc_] aQR_cl D=C bcQ^Vc aVXd\mcYadojVV b\_6
S_5 [Q[ Vb\Y Rl ]QiY^d ℳ `aY]V^Y\Y [ b\_Sd 𝒲 S [QhVbcSV Sf_U^_T_7 9^l]Y
b\_SQ]Y5 D=C ‑ nc_ Y^cVa`aVcQc_a ]QiY^ CmoaY^TQ5 [_c_alZ bQ] ^Q`YbQ^
S SYUV ]QiY^l CmoaY^TQ7 9XSVbc^l U_S_\m^_ [_]`Q[c^lV aVQ\YXQgYY D=C5
^_ Yf U_bcQc_h^_ cpWV\_ `_^pcmD b\_W^_bcm cQ] SlcVb^V^Q S ^_cQgYoC hc_Rl
S_b`_\mX_SQcmbp [_]`Q[c^_Z aVQ\YXQgYVZ D=C5 cd ]QiY^d CmoaY^TQ5 [_c_ado
^dW^_ Y^cVa`aVcYa_SQcm5 `aYUݷcbp U\p ^QhQ\Q `aVUbcQSYcm S SYUV Sf_U^_T_
b\_SQ U\p D=C5 Y Y]V^^_ nc_ `aVUbcQS\V^YV `_caVRdVc R_\miYf dbY\YZ7 B ]Q6

;1^T\7 U9C@ _c b\_S <9CD @B?35CC9>75 c7 V7 _RaQR_c[Q b`Yb[_S7 >Vb[_\m[_ XQRQS^_5
hc_ S Q^T\YZb[_] pXl[V Vbcm b\_S_ <9C@5 _^_ _X^QhQVc 7ݷiV`V\pSlZݷ



ݷ ::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp <::

cV]QcYhVb[_Z c_h[Y XaV^Yp nc_ b_SVaiV^^_ ^V SQW^_5 T\QS^_V ‑ c_h^_ X^Qcm5
hc_ b__cSVcbcSdojVV `aV_RaQX_SQ^YV bdjVbcSdVc5 SVUm aVQ\m^_ Sl`_\^pcm VT_
U\p b[_\m[_6^YRdUm bVamݷX^_Z ]QiY^l CmoaY^TQ Sbݷ aQS^_ ^Y[_]d ^V `aYUݷcbp7

1^Q\_TYh^_V `_^pcYV ‑ d^YSVabQ\m^Qpݷ ed^[gYpݷ ‑ Vbcm Y S cV_aYY SlhYb6
\Y]lf ed^[gYZ7 =Q[[QacY S [Q[_Z6c_ ]_]V^c `_bcQSY\ `VaVU b_R_Z XQUQhd `a_6
UV]_^bcaYa_SQcm S_X]_W^_bcY aQXaQRQclSQV]_Z bYbcV]l5 aVQ\YX_SQS d^YSVa6
bQ\m^do ed^[gYoD U\p nc_T_ `_caVR_SQ\Qbm ^V[Qp e_a]Q\m^Qp ^_cQgYp5 `aVU6
bcQS\pojQp [Q[ 1S a_\Y [_c_alf Slbcd`Q\Y b`Yb[Y25 cQ[ Y ed^[gYY7 9]V^^_
c_TUQ =Q[[QacY `aYUd]Q\ b[_R_h^lZ bY^cQ[bYb5 [_c_alZ bVZhQb [Q[ aQX Y bhY6
cQoc [_]pXlݷ <Yb`7ݷ 5_S_\m^_ Y^cVaVbV^ c_c eQ[c5 hc_ aVQ\YX_SlSQcm <Yb` S
cQ[_] SYUV ^Q SlhYb\YcV\m^lf ]QiY^Qf Y Yb`_\mX_SQcm VT_ U\p aVQ\m^_T_ b_6
XUQ^Yp `a_TaQ]] =Q[[QacY ^V b_RYaQ\bp ‑ ^_Sdo ^_cQgYo _^ bhYcQ\ pS\V^YV]
bdTdR_ cV_aVcYhVb[Y]5 Sa_UV c_Z WV ]QiY^l CmoaY^TQ7 CQ[ Y\Y Y^QhV5 _b^_6
SlSQpbm ^Q dWV aVQ\YX_SQ^^lf ed^[gYpf Y Yb`_\mXdp b`Yb_h^_V `aVUbcQS\V^YV
`a_TaQ]]l Y UQ^^lf5 =Q[[QacY b]_T ^Q`YbQcm 1^Q Rd]QTV5 ^V ^Q [_]`mocVaV2
ed^[gYo N_JU7

5Q\VV BcYSV^ AQbbV\ ‑ _UY^ YX bcdUV^c_S5 Sf_UYSiYf S Ybb\VU_SQcV\mb[do
Tad``d ‑ `aVU\_WY\ `VaVSVbcY ncd ݷcV_aVcYhVb[doݷ aVQ\YXQgYo ^Q pXl[ Qb6
bV]R\VaQ5 [Q[ nc_ UV\Q\_bm b UadTY]Y ed^[gYp]Y5 b cV] hc_Rl `_\dhYcm aVQ\Y6
XQgYo pXl[Q <Yb` gV\Y[_]7 =Q[[QacY _c^ݷbbp [ YUVV b[V`cYhVb[Y5 ^_ AQbbV\Q
nc_ ^V _bcQ^_SY\_ ‑ _^ UVZbcSYcV\m^_ ^Q`YbQ\ cQ[do aVQ\YXQgYo5 `_\dhYS Y^6
cVa`aVcQc_a <Yb`Q5 bcQSiYZ5 [bcQcY5 `VaSl] S Ybc_aYY Y^cVa`aVcQc_a_] pXl6
[Q `a_TaQ]]Ya_SQ^Yp7 8Q_U^_ b[_R_h^Qp ^_cQgYp XQ`YbY b`Yb[_S5 `aYUd]Q^6
^Qp =Q[[QacY U\p cV_aVcYhVb[Yf gV\VZ5 _[QXQ\Qbm XQeY[bYa_SQ^Q S [QhVbcSV
bY^cQ[bYbQ aVQ\m^_T_ pXl[Q `a_TaQ]]Ya_SQ^Yp7

@aYhY^_Z b[V`bYbQ =Q[[QacY Rl\ [Q[ aQX nc_c bY^cQ[bYb ‑ `_`a_bcd T_S_6
ap5 =Q[[QacY ^V SVaY\5 hc_ [c_6c_ bcQ^Vc `_\mX_SQcmbp cQ[Y] bY^cQ[bYb_] U\p
^Q`YbQ^Yp ^Qbc_pjYf `a_TaQ]]7 BY^cQ[bYb UVZbcSYcV\m^_ SlT\pUYc ^Vb[_\m[_
^V_WYUQ^^_7 3 <Yb`V Sbݷ ‑ Y `a_TaQ]]l5 Y UQ^^lV ‑ b_bc_Yc YX b`Yb[_S5 [_c_6
alV XQ`YblSQocbp S [adT\lf b[_R[Qf5 Q Yf n\V]V^cl _cUV\pocbp UadT _c UadTQ
`a_RV\Q]Y7 3 SYUV b`Yb[_S XQ`YblSQocbp S c_] hYb\V Y _RaQjV^Yp [ ed^[gYp]5
`aY nc_] Y]p ed^[gYY d[QXlSQVcbp `VaSl] n\V]V^c_] b`Yb[Q5 Q _bcQ\m^lV VT_
n\V]V^cl XQUQoc X^QhV^Yp eQ[cYhVb[Yf `QaQ]Vca_S 1[_c_alV Vj5ݷ S_X]_W^_5
`aVUbc_Yc SlhYb\Ycm27 >Q`aY]Va5 SlaQWV^YV 14 13 > :92 16 >> >22 b_UVa6
WYc caY _RaQjV^Yp [ ed^[gYp] ‑ d]^_WV^Yp5 SlhYcQ^Yp Y b\_WV^Yp5 Q aVXd\m6
cQc_] VT_ RdUVc hYb\_ :995 `_\dhV^^_V [Q[ (5×10)+(55−5)7 Ed^[gYY S <Yb`V
^V _TaQ^YhYSQocbp QaYe]VcY[_Z5 b Yf `_]_jmo UV\QVcbp `_hcY SbݷD ^Q`aY]Va5
hc_Rl ^Q`VhQcQcm bQ[aQ]V^cQ\m^do eaQXd Q5<<?5ݷ G?B<41ݷ Y `VaVSVbcY bca_[d5
^dW^_ RdUVc SlhYb\Ycm `_UapU USQ SlaQWV^YpC 1@B9>3 2Q5<<?5 G?B<4122 Y
1D5B@B927

B[V`bYb =Q[[QacY ]_W^_ `_^pcm5 ^_ `aQ[cY[Q `_[QXQ\Q5 hc_ [ nc_Z n[X_cY[V
hV\_SV[ QUQ`cYadVcbp _hV^m Rlbca_7 8Q iVbcmUVbpc \Vc Ybc_aYY S <Yb`V ]^_T_V
]V^p\_bm5 SaV]V^Q]Y _hV^m bY\m^_5 ^_ RQX_SlZ `_Uf_U [ bY^cQ[bYbd ‑ b`Yb6
[Y S b[_R[Qf5 ]VWUd n\V]V^cQ]Y `a_RV\l5 Y]p ed^[gYY d[QXlSQVcbp `VaSl]
n\V]V^c_] b`Yb[Q ‑ cQ[ Y _bcQ\bp c_c5 hc_ `_UUVaWYSQ\bp S Y^cVa`aVcQc_aV
BcYSV^Q AQbbV\Q7

@_Ua_R^_V YX\_WV^YV Ybc_aYY `_pS\V^Yp Y aQ^^VT_ aQXSYcYp <Yb`Q `aYSV6
UV^_ S bcQcmV 4VaRVacQ Bc_p^Q d:<f5 cV[bc [_c_a_Z ]_W^_ ^QZcY S 9^cVa^VcV



<:; >VaQXadiQojYV `QaQUYT]l

hVaVX `_Yb[_SlV ]QiY^l7 ;a_]V c_T_5 ]_W^_ `_b_SVc_SQcm ^Ve_a]Q\m^do bcQ6
cmo @_\Q 4anfV]Q 5F5>75]ݷ ?6 D85 W5B4Cݷ d:=f5 S [_c_a_Z c_WV _RbdWUQocbp
SliV_`YbQ^^lV b_RlcYp7

>Qdh^_Z _RjVbcSV^^_bcY ^_SlZ pXl[ Rl\ `aVUbcQS\V^ S :B?9 T_Ud
S bcQcmV 5W_^Q =Q[[QacY BY]S_\YhVb[YVݷ SlaQWV^Yp Y Yf SlhYb6
\V^YV b `_]_jmo ]QiY^lݷ d:;f7 8Q `a_iVUiYV b cVf `_a RVX ]Q\_T_
iVbcmUVbpc \Vc S ]YaV `_pSY\Ybm UVbpc[Y5 Vb\Y ^V b_c^Y aQX^__RaQX^lf
UYQ\V[c_S <Yb`Q5 bdjVbcS_SQ\Y UQWV b`VgYQ\YXYa_SQ^^lV [_]`mocV6
al U\p Sl`_\^V^Yp `a_TaQ]] ^Q <Yb`V7 ;Q[ hQbc_ RlSQVc S cQ[Yf
b\dhQpf5 ^QXlSQcm bVZhQb ݷ[_`Yb>ݷ [Q[_Z6c_ [_^[aVc^lZ pXl[ Rl\_
Rl ^V`aQSY\m^_5 S ^QiV SaV]p nc_ b[_aVV bV]VZbcS_ pXl[_S5 `aYhݷ]
U_S_\m^_ ]^_T_hYb\V^^_V7

9XSVbc^Q `_`lc[Q b_XUQcm ^UY_ݷ <Yb` U\p SbVf5ݷ [_c_alZ cQ[ Y ^Q6
XSQ\Y ‑ L?==?> U9C@D aQR_cQ `_ b_XUQ^Yo nc_T_ UYQ\V[cQ ^QhQ\Qbm S
:BA: T_Ud5 Q S :BB= XQSVaiY\Qbm _eYgYQ\m^l] `aY^pcYV] Y `dR\Y[QgY6
VZ bcQ^UQacQ JW\R7 BVZhQb5 hVaVX hVcSVacm SV[Q5 R_\VV6]V^VV _hVSYU^_5
hc_ _hVaVU^_V [_]YcVcb[_V YXUV\YV5 [Q[ S_UYcbp5 `_\mXl ^V `aY^Vb6
\_7 B _U^_Z bc_a_^l5 ^Q\YhYV _eYgYQ\m^_T_ bcQ^UQacQ5 `dbcm UQWV _^
^QXlSQ\bp ^V `a_bc_ <Yb`5 Q Y]V^^_ L?==?> U9C@5 b_XUQ\_ d iYa_6
[_T_ [adTQ `a_TaQ]]Ybc_S _jdjV^YV5 hc_ c_\m[_ nc_ S_c Y Vbcm pXl[
<Yb`5 Q Sbݷ _bcQ\m^_V ‑ nc_ dWV ^V <Yb`7 B UadT_Z bc_a_^l5 b`VgY6
eY[QgYp5 `aY^pcQp S [QhVbcSV bcQ^UQacQ5 _Ta_]^Q `_ bS_V]d aQX]Vad Y
[_i]Qa^_ b\_W^Q5 ^_ `aY nc_]5 aQXd]VVcbp5 ^V S b_bc_p^YY dU_S\VcS_6
aYcm `_caVR^_bcY Y ݷf_cV\[Yݷ `_T_\_S^_ SbVf `_\mX_SQcV\VZ5 cQ[ hc_
[QWUQp aVQ\YXQgYp L?==?> U9C@ b_UVaWYc Vjݷ Y bS_Y b_RbcSV^^lV
aQbiYaV^Yp7 @_nc_]d `VaV^_bY]_bcY Ybf_U^lf cV[bc_S ]VWUd aQX^l6
]Y Y^cVa`aVcQc_aQ]Y ‑ c_ Vbcm Y]V^^_ c_T_5 hV] f_cm [Q[6c_ ]_W^_
_`aQSUQcm 5ݷbcQ^UQacYXQgYoݷ ‑ `aY^pcYV bcQ^UQacQ c_\[_] ^V _RVb`V6
hY\_7 8Qc_ `_UUVaWYSQV]lf aVQ\YXQgYZ <Yb`Q bcQ\_ T_aQXU_ ]V^miVC
b__cSVcbcS_SQcm b`VgYeY[QgYY L?==?> U9C@ cpWV\_ YX6XQ Vݷ _RjVZ ^Q6
S_a_hV^^_bcY5 cQ[ hc_ ]^_T_ cQ[Yf aVQ\YXQgYZ Rlcm `a_bc_ ^V ]_WVcD
^d Q cV5 hc_ b`VgYeY[QgYY b__cSVcbcS_SQcm ^V ]_T\Y Y ^V f_cV\Y5 Y S_6
SbV Sl]Va\Y7 2_\VV c_T_5 `aY^pcYV bcQ^UQacQ ^VTQcYS^_ `_S\Yp\_ cQ[6
WV Y ^Q hYb\_ bc_a_^^Y[_S <Yb`QC aQb`dfiYV b`VgYeY[QgYY ^aQSpcbp
UQ\V[_ ^V SbV]5 `aY nc_] ݷeYgYQ\m^lZ_ݷ bcQcdb UQ^^_Z [_^[aVc^_Z
b`VgYeY[QgYY XQhQbcdo `aVSaQjQVc dcSVaWUV^YV V^[ݷ ^V ^aQSYcbp ncQ
b`VgYeY[QgYpݷ S eQcQ\m^_V V^[ݷ ^V ^aQSYcbp nc_c SQi <Yb`7ݷ

B[QXQ^^_V5 S`a_hV]5 `_hcY ^V `_S\Yp\_ ^Q UYQ\V[cl <Yb`Q5 YX^Q6
hQ\m^_ b_XUQ^^lV U\p [_^[aVc^lf `aVU]Vc^lf _R\QbcVZ ‑ Vb\Y dT_U^_5
Slbcd`QojYf S a_\Y M\U<7 BaVUY cQ[Yf UYQ\V[c_S hQjV SbVT_ d`_]Y6
^Qocbp N=13C U9C@5 \VWQjYZ S _b^_SV X^Q]V^Yc_T_ cV[bc_S_T_ aVUQ[6

<M?=19> \@539fi3 U1>7E175 1Q^T\72D S nc_] [_^cV[bcV b\_S_ 4?=19> ^QYR_\VV [_a6
aV[c^_ `VaVS_UYcbp [Q[ aVU]Vc^Qp`ݷ _R\Qbcm5ݷ Q SVbm cVa]Y^ `aVSaQjQVcbp S [_ap6
S_V b`VgYeYhVb[YZݷ pXl[ U\p `aVU]Vc^_Z _R\QbcYݷD _Rlh^_ Yb`_\mXdVcbp ^V b_SbV]
c_h^lZ5 ^_ XQc_ ]V^VV [_apSlZ `VaVS_U aVU]Vc^_6_aYV^cYa_SQ^^lZ`ݷ pXl[7ݷ
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c_aQ N=13C5 Y JED?UR\Y5 [_c_alZ Yb`_\mXdVcbp S [QhVbcSV Sbca_V^^_T_
pXl[Q S JED?LJM Y UadTYf ݷa_Ud[cQf`ݷ [_]`Q^YY JED?45C;7

8QRVTQp S`VaݷU5 _c]VcY]5 hc_ _RQ UYQ\V[cQ Yb`_\mXdoc cQ[ ^QXlSQV]_V UY6
^Q]YhVb[_V bSpXlSQ^YV5 ^Vb]_cap ^Q c_5 hc_ ^Q ]_]V^c Yf b_XUQ^Yp `a_R\V6
]l5 SlcV[QojYV YX cQ[_T_ `_Uf_UQ5 Rl\Y UQS^_ YXSVbc^l Y f_a_i_ YXdhV^l7
@_Ua_R^_V _RbdWUV^YV b`_b_R_S bSpXlSQ^Yp bY]S_\Q b VT_ X^QhV^YV] Y cQ[
^QXlSQV]_Z ed^QaT6`a_R\V]l RdUVc `aYSVUV^_ S 7:7B7::ݷ

?U^Y] YX bQ]lf YXSVbc^lf Y `_`d\pa^lf UYQ\V[c_S <Yb`Q ]_W^_
bhYcQcm pXl[= \385=57 @VaSQp VT_ aVQ\YXQgYp `_pSY\Qbm S :B@> T_Ud5
`aYh5[ݷ bdUp `_ S_b`_]Y^Q^Yp] VT_ b_XUQcV\VZ5 `_\dhY\_bm nc_ ^V`aVU6
^Q]VaV^^_C YXdhQp S_X]_W^_bcY SlhYb\YcV\m^_Z ]_UV\Y5 _b^_SQ^^_Z
^Q ^_Slf [_^gV`gYpf ݷQ[c_a_Sݷ Y 5ݷa_U_\WV^YZ`ݷ Ybb\VU_SQcV\Y S
[Q[_Z6c_ ]_]V^c _R^QadWY\Y5 hc_ d ^Yf `_\dhY\bp [_]`Q[c^lZ Y ne6
eV[cYS^lZ UYQ\V[c <Yb`Q5 S_ ]^_T_] ^V`_f_WYZ ^Q UadTYV VT_ SQaY6
Q^cl7 3 b_SaV]V^^lf db\_SYpf pXl[ \385=5 `_`d\pa^VV L?==?> U9C@5
U\p ^VT_ ]_W^_ ^QZcY XQ]Vc^_ R_\miV Q[cYS^_ `_UUVaWYSQV]lf aVQ6
\YXQgYZ7 ݷAQb[adc[Vݷ nc_T_ UYQ\V[cQ SVbm]Q b`_b_RbcS_SQ\_ Yb`_\mX_6
SQ^YV \385=5 S [QhVbcSV Y\\obcaQcYS^_T_ pXl[Q S X^Q]V^Yc_] dhVR^Y6
[V DBE3DEB5\ݷ 1>4 R=@<5=5>D1D9?> ?6 L?=@ED5B YB?7B1=Cݷ d:>f 1^QXSQ^YV
hQbc_ b_[aQjQoc QRRaVSYQcda_Z 2DݷRLY\ݷ ncd [^YTd ^Q`YbQ\Y FQa_\mU
1RV\mb_^ 1Q1B?<4 J25<C?>25 5WVaQ\mU BQbb]Q^ 1P5B1<4 S1I \ECC=1>2 Y
VT_ WV^Q 5Wd\Yp5 `aY nc_] BQbb]Q^ cQ[WV pS\pVcbp _U^Y] YX USdf _b6
^_S^lf QSc_a_S \385=57 3c_al] QSc_a_] pXl[Q Rl\ dhV^Y[ BQbb]Q^Q
4QZ <moYb BcY\ ]\7 1PEI U5G9C \D55<5 SB725 YXSVbc^lZ cQ[WV [Q[ QSc_a
[^YTY <?==?Lݷ U9C@ D85 U1>7E1755ݷ _`YblSQojVZ bcQ^UQac L?==?>
U9C@5 Y XQ_U^_ [Q[ ad[_S_UYcV\m bcQ^UQacYXQgY_^^_T_ [_]YcVcQ a<S:<5
b_XUQSiVT_ nc_c `aVb\_SdclZ L?==?> U9C@7

4QZ BcY\ _c]VcY\bp cQ[WV S `a_gVbbV bcQ^UQacYXQgYY UadTYf pXl[_S5 S c_]
hYb\V NLVJ\3B9@D 1S1F1\3B9@D25 E_acaQ^Q Y5 hc_ _b_RV^^_ `VhQ\m^_5 pXl[Q BY7
?bcQSY] Sbݷ nc_ ^Q VT_ b_SVbcY7

PXl[d \385=5 RdUVc `_bSpjV^Q _cUV\m^Qp T\QSQ ^QiVZ [^YTYD b_6
SaV]V^^_V `_\_WV^YV SVjVZ cQ[_S_5 hc_5 SlRYaQp SVabYo <Yb`Q5 bc_Yc
_RpXQcV\m^_ _RaQcYcm S^Y]Q^YV ^Q \385=5 ‑ nc_c SQaYQ^c <Yb`Q bVZ6
hQb pS^_ hdSbcSdVc bVRp \dhiV5 hV] L?==?> U9C@ Y _b^_SQ^^lV ^Q [ݷ^
UYQ\V[cl7 >Vb]_cap ^Q nc_5 ^Qh^ݷ] ]l Y]V^^_ b _`YbQ^Yp `_U]^_WV6
bcSQ L?==?> U9C@5 `_b[_\m[d S_ ]^_T_] _^ R\YWV [ ݷQbbYhVb[Y]\]ݷ
SVabYp] <Yb`Q5 Q _^Y XQb\dWYSQoc c_T_5 hc_Rl b_bcQSYcm _ ^Yf f_cp
Rl _RjVV `aVUbcQS\V^YV7

; b_WQ\V^Yo5 SlSVacl bcQ^UQacYXQgYY ^V ]Y^_SQ\Y Y \385=57 E_a]Q\m6
^lZ bcQ^UQac5 `aY^pclZ RNNN5 [ bhQbcmo5 ^Y[_TUQ ^V Yb`_\mX_SQ\bpD XQc_ S
[QhVbcSV bcQ^UQacQ 1Y^_TUQ dc_h^pp5 hc_ _^5 SYUYcV \Y5 456613D?2 ]^_TYV S_b6
`aY^Y]Qoc b`VgYeY[QgYY `_U ^QXSQ^YV] 5F9C54𝑛]ݷ [5@?BD ?> D85 J<7?B9D8=93

=3_`a_b5 hV] Sb6ݷcQ[Y bhYcQcm \385=5 ‑ bQ]_bc_pcV\m^l] pXl[_] `a_TaQ]]Y6
a_SQ^Yp Y\Y UYQ\V[c_] <Yb`Q ‑ _c^_bYcbp [ beVaV RVb`\_U^lf Y RVbb]lb\V^^lf
cVa]Y^_\_TYhVb[Yf UYb[dbbYZ7 BhYcQZcV cQ[5 [Q[ SQ] dU_R^VV7



<:= >VaQXadiQojYV `QaQUYT]l

U1>7E175 5ݷ5=385\ S ^QXSQ^YY [_c_alf Y^UV[b ݷ𝑛ݷ _R_X^QhQVc `_apU[_SlZ ^_6
]Va7 >QXSQ^YV ncYf b`VgYeY[QgYZ _Rlh^_ b_[aQjQoc U_ [>[\5 [?[\ Y [@[\7
CV[bcl b`VgYeY[QgYZ nc_Z bVaYY5 S c_] hYb\V aQ^^Yf5 ]_W^_ ^QZcY ^Q bQZcV
8DD@C88GGG7C385=56B5@?BDC7?B787 [>[\ Sli\Q S :BB@ T_Ud5 Y _^Q _[QXQ\Qbm
`_b\VU^VZ5 [ [_c_a_Z ^V `aY\_WY\Y ad[d ^Y[Q[YV [_]YcVcl7

?R^_S\ݷ^^Qp SVabYp5 `_\dhYSiQp ^QXSQ^YV [?[\5 T_c_SY\Qbm S b__cSVcbcSYY
b e_a]Q\m^_Z `a_gVUda_Z5 p[_Rl dhYclSQojVZ ]^V^YV dhQbc^Y[_S b__RjVbcSQ5
b `a_SVUV^YV] T_\_b_SQ^YZ Y UadTYf cY`Yh^lf U\p [_]YcVcb[_Z aQR_cl ]Va_6
`aYpcYZ7 AVXd\mcQc _RVb[daQWYSQ\ _U^Y] c_\m[_ bS_Y] _Rkݷ]_]C _^ b_bc_p\
YX hVclaݷf _cUV\m^lf U_[d]V^c_S5 `aVUbcQS\pSiYf _`YbQ^YV bQ]_T_ pXl[Q ^Q
B9 bcaQ^Yg5 _`YbQ^YV bcQ^UQac^lf RYR\Y_cV[ ^Q @9 bcaQ^Yg5 V^_a]QcYS^lV^ݷ
`aY\_WV^Ypݷ ^Q ? bcaQ^Yg Y `_pb^YcV\m^do XQ`Yb[d 1B1D9?>1<52 ^Q ;9 bcaQ^Yg ‑
Sbݷ nc_ `aY c_]5 hc_ cV[bc [>[\ XQ^Y]Q\ SbVT_ >9 bcaQ^Yg7

3 gV\_] b`VgYeY[QgYp5 SliVUiQp S bS_ݷ] _[_^hQcV\m^_] SQaYQ^cV S ;99@
T_Ud5 ^V_`aQSUQ^^_ aQb`df\Q5 Vݷ b\_W^_bcm bcQ\Q ^VU_bcd`^Q QSc_ab[Y] [_\6
\V[cYSQ] ]^_TYf bdjVbcS_SQSiYf aVQ\YXQgYZ Y5 hc_ bQ]_V `VhQ\m^_V5 S cQ[_]
SYUV nc_ dWV b_SVaiV^^_ ^V Rl\_ `_f_WV ^Q c_c \Q[_^Yh^lZ pXl[ \385=55 [
[_c_a_]d ]Ya db`V\ `aYSl[^dcm7 B_SVaiV^^_ ^V dUYSYcV\m^_5 hc_ ]^_TYV YX6
SVbc^lV \oUY `_b`ViY\Y _c nc_T_ ݷbcQ^UQacQݷ UYbcQ^gYa_SQcmbp Y XQpSYcm _
c_]5 hc_ ^V b_RYaQocbp VT_ `aYX^QSQcm5 Q S]Vbc_ nc_T_ ^Q]VaV^l `a_U_\WQcm
_aYV^cYa_SQcmbp ^Q [>[\7

3 ;99B T_Ud cQ[ ^QXlSQV]lZ \385=5 \D55B9>7 L?==9DD555 b_XUQSiYZ [?[\5
^V ^Qiݷ\ ^YhVT_ \dhiVT_5 [Q[ aV[_]V^U_SQcm aQXUV\Ycm \385=5 ^Q USV aQX^lV
b`VgYeY[QgYY ‑ ݷR_\midoݷ p[_Rl U\p `a_]li\V^^_T_ `a_TaQ]]Ya_SQ^Yp Y
ݷQ\V^m[do[ݷ U\p Yb`_\mX_SQ^Yp S _RaQX_SQ^YY Y TUV6c_ cQ] Vj7ݷ 9X^QhQ\m^Qp
RaVU_S_bcm cQ[_T_ UV\V^Yp5 `aVU`_\QTQojQp5 hc_ RVX_RaQX^_ aQb`dfiYZ pXl[
]_WVc Rlcm hV]6c_ \dhiV ]Y^Y]Q\YbcYh^_T_ S Y^UdbcaYQ\m^lf db\_SYpf5 _bcQ6
\Qbm ^VXQ]VhV^^_Z7 CQ[ Y\Y Y^QhV5 U_[d]V^c [@[\5 SliVUiYZ S ;9:< T_Ud5 _`Y6
blSQVc [Q[ aQX ncd ݷd]V^miV^^doݷ SVabYo \385=5C dcSVaWUQVcbp5 hc_ [@[\ ^V
_c]V^pVc [?[\5 Q ݷU_`_\^pVcݷ V5ݷ Vb\Y ]_W^_ cQ[ SlaQXYcmbp S b\_WYSiVZbp
bYcdQgYY7

9^cVaVb^_5 hc_ [ ^Qbc_pjV]d ]_]V^cd bQ]_Z `_UUVaWYSQV]_Z YX b`VgYeY6
[QgYZ _bcQݷcbp `_6`aVW^V]d [>[\7 CQ[5 aVQ\YXQgYp L893;5> \385=55 [_c_ado
]l RdUV] Yb`_\mX_SQcm S [QhVbcSV ^QT\pU^_T_ `_b_RYp5 b_UVaWYc ^V[_c_alV
S_X]_W^_bcY YX [@[\ 1`aYhݷ] S_X]_W^_bcY5 ^QU_ _c]VcYcm5 `_\VX^lV ‑ ^Q6
bc_\m[_5 hc_ ]l RdUV] Yf Yb`_\mX_SQcm S `aY]VaQf25 ^_ `aY nc_] b_XUQcV\Y
L893;5> \385=5 S U_[d]V^cQgYY ^Qbc_ZhYS_ `_Uhݷa[YSQoc Y]Vojdobp `_U6
UVaW[d [>[\5 Q Sb5ݷ hc_ ^Qf_UYcbp XQ Vݷ `aVUV\Q]Y5 ^QXlSQoc aQbiYaV^Yp]YD
^Y [?[\5 ^Y [@[\ _^Y UQWV ^V d`_]Y^Qoc7

::7:7;7 \KLU5 PLU Y NLU
Hc_Rl `_`a_R_SQcm <Yb` S UV\V5 ]_W^_ S_b`_\mX_SQcmbp _U^Y] YX

bdjVbcSdojYf Y^cVa`aVcQc_a_S L?==?> U9C@D S baVUV ^>9H bVZhQb U_6
bcd`^l caY _b^_S^lf `_UUVaWYSQV]lf Y^cVa`aVcQc_aQC \KLU 1\D55<
K1>; L?==?> U9C@25 PLU 1PW^ L?==?> U9C@2 Y NLU 1N=254412<5
L?==?> U9C@27 DbcQ^_S_h^lV `Q[Vcl SbVf caݷf Y^cVa`aVcQc_a_S Y]V6
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ocbp S R_\miY^bcSV _b^_S^lf UYbcaYRdcYS_S U9>EHD S M5291>8^2E>DE
b__cSVcbcSdojYV `Q[Vcl cQ[ Y ^QXlSQocbp C23<5 73< Y 53<5 Y b f_6
a_iVZ bcV`V^mo SVa_pc^_bcY S SQiV] UYbcaYRdcYSV _^Y ^QXlSQocbp
c_h^_ cQ[ WV7

>QYR_\VV `a_bc_Z Y _RjV`aY^pclZ b`_b_R b_XUQ^Yp ^Q <Yb`V
1Y UadTYf Y^cVa`aVcYadV]lf pXl[Qf2 `a_TaQ]]l5 [_c_ado ]_W^_ XQ6
`db[Qcm5 b_bc_Yc S c_]5 hc_Rl _e_a]Ycm Vݷ S SYUV b[aY`cQ 5 aQb`_6
X^QSQV]_T_ bYbcV]_Z ^>9HD cQ[YV b[aY`cl ]l _RbdWUQ\Y Vjݷ S `Va6
S_] c_]V 1b]7 27<:7;7:ݷ 3bV caY aQbb]QcaYSQV]lf ^Q]Y Y^cVa`aVcQc_aQ
L?==?> U9C@ `aVUdb]QcaYSQoc b`VgYQ\m^do `_UUVaW[d U\p aQR_cl
S aVWY]V Y^cVa`aVcQc_aQ b[aY`cQC U\p \KLU nc_c aVWY] S[\ohQVcbp
e\QT_] [_]Q^U^_Z bca_[Y 66C3B9@D5 U\p PLU ‑ e\QT_] 665 U\p NLU ‑
e\QT_] 6C85<<7 3 hQbc^_bcY5 `a_TaQ]]Q Q5<<?5ݷ G?B<4ݷ ^Q \KLU RdUVc
SlT\pUVcm cQ[C

318ECB829>8C23< 66C3B9@D
1@B9>3 2Q5<<? G?B<4122
1D5B@B92

5\p PLU Y]VV] `_hcY c_ WV bQ]_VC

318ECB829>873< 66
1@B9>3 2Q5<<? G?B<4122
1D5B@B92

9 U\p NLUC

318ECB829>853< 6C85<<
1@B9>3 2Q5<<? G?B<4122
1D5B@B92

B[aY`c ]_W^_ RdUVc XQ`dbcYcm [Q[ _Rlh^do `a_TaQ]]d5 Vb\Y dbcQ^_6
SYcm V]d `aQSQ ^Q Yb`_\^V^YV b `_]_jmo [_]Q^Ul 38=?4C

38=?4 4H =I69<57<C@

@_b\V nc_T_ b[aY`c XQ`db[QVcbp `aYSlh^l] ^Q] b`_b_R_] ‑ [_]Q^U_Z
Sa_UV 78=I69<57<C@7

>Q Sbp[YZ b\dhQZ ^Q`_]^Y]5 hc_ U\p b[aY`c_S UVZbcSdVc gV\lZ
apU _TaQ^YhV^YZC S_6`VaSlf5 Y^cVa`aVcQc_a bQ] `_ bVRV ^V ]_WVc Rlcm
b[aY`c_]5 c_ Vbcm S a_\Y Y^cVa`aVcQc_aQ ]_WVc Slbcd`Qcm c_\m[_ RY6
^Qa^lZ Yb`_\^pV]lZ eQZ\>D S_6Sc_alf5 S R_\miY^bcSV ^>9H6bYbcV] ^Q
U\Y^d `VaS_Z bca_[Y b[aY`cQ ^Q\QTQVcbp _`aVUV\ݷ^^_V _TaQ^YhV^YV5
`aYhݷ] S ^V[_c_alf b\dhQpf U_bcQc_h^_ Wݷbc[_V ‑ SbVT_ <; bY]S_6

>3__RjV6c_ U\p U9>EH nc_ ^V cQ[5 _^ `_XS_\pVc Y^cVa`aVcQc_ad Rlcm b[aY`6
c_]5 ^_ S R_\miY^bcSV UadTYf ^>9H6bYbcV] Y^cVa`aVcQc_a _RpXQ^ Rlcm _Rlh^l]
Yb`_\^pV]l] eQZ\_]7



<:? >VaQXadiQojYV `QaQUYT]l

\QD Vjݷ _U^_ _TaQ^YhV^YV5 `_WQ\dZ5 bQ]_V ^VdU_R^_VC Y^cVa`aVcQc_6
ad 1bQ]_]d Y^cVa`aVcQc_ad [Q[ `a_TaQ]]V2 ]_W^_ d[QXQcm `QaQ]Vca
[_]Q^U^_Z bca_[Y5 ^_ ]Q[bY]d] _UY^ 1Sc_al] `_b\dWYc Y]p eQZ\Q
b[aY`cQ5 VT_ bYbcV]Q `_UbcQSYc bQ]Q27 ; bhQbcmo5 aQXaQR_chY[Y Y^6
cVa`aVcQc_a_S _R nc_] X^Qoc Y _Rlh^_ `aVUdb]QcaYSQoc b`VgYQ\m^lZ
e\QW_[ U\p ncYf gV\VZ ‑ [Q[ ]l c_\m[_ hc_ SYUV\Y5 nc_ _c^_bYcbp Y
[ ^QiY] caݷ] Y^cVa`aVcQc_aQ] L?==?> U9C@7

CaQUYgY_^^_ Y^cVa`aVcQc_al <Yb`Q `_UUVaWYSQoc Y^cVaQ[cYS6
^lZ aVWY] aQR_cl5 YXSVbc^lZ `_U ^QXSQ^YV] B51465F1<6@B9>D <??@ 1gY[\
hcV^Yp6SlhYb\V^Yp6`VhQcY25 b_[aQjݷ^^_ [NYU7 9]V^^_ S nc_c aV6
WY] Sl `_`QUݷcV5 UQS S cVa]Y^Q\V [_]Q^Ud C23<5 73< Y\Y 53<7

6b\Y Sl dWV ^Q`YbQ\Y [Q[YV6c_ ed^[gYY ^Q <Yb`V Y f_cYcV Yf `_6
`a_R_SQcm S Y^cVaQ[cYS^_] aVWY]V5 Y]VVc b]lb\ `aY XQ`db[V Y^cVa6
`aVcQc_aQ d[QXQcm V]d5 hc_ `VaVU Sf_U_] S [NYU b\VUdVc `a_hYcQcm
Y _RaQR_cQcm SQi eQZ\7 5\p \KLU nc_ UV\QVcbp e\QT_] 66<?14D U_6
RQSYS Vjݷ e\QT 66>?9>6?B=5 Sl bn[_^_]YcV ]Vbc_ ^Q n[aQ^V5 XQ`aV6
cYS Y^cVa`aVcQc_ad `VhQcQcm Y^e_a]QgYo _ bS_VZ SVabYY Y `aQS_S_]
bcQcdbVC

C23< 66>?9>6?B= 66<?14 =I69<57<C@

5\p PLU Y NLU eQZ\5 [_c_alZ ^dW^_ XQTadXYcm5 _R_X^QhQVcbp `_hcY
cQ[ WV5 c_\m[_ X^Q[ ]Y^dbQ S ^QhQ\V e\QTQ Yb`_\mXdVcbp _UY^5 Q ^V
USQC

73< 6<?14 =I69<57<C@

; b_WQ\V^Yo5 e\QTQ U\p _c]V^l `VhQcY Y^e_a]QgYY _ SVabYY ^Y PLU5
^Y NLU ^V `aVUdb]QcaYSQoc5 Sbp ncQ Y^e_a]QgYp `VhQcQVcbp SbVTUQ
`aY Sf_UV S Y^cVaQ[cYS^lZ aVWY]7

@aY aQR_cV S Y^cVaQ[cYS^_] aVWY]V _R^QadWYSQVcbp Vjݷ _U^_ bd6
jVbcSV^^_V aQX\YhYV ]VWUd aQX^l]Y Y^cVa`aVcQc_aQ]Y7 PLU hYcQVc
SS_UY]lV `_\mX_SQcV\V] bca_[Y b `_]_jmo RYR\Y_cV[Y PW^ B514<9>55
hc_ `_XS_\pVc aVUQ[cYa_SQcm SS_UY]do bca_[d bcaV\_h[Q]Y5 `_\mX_6
SQcmbp Ybc_aYVZ SS_UQ 1[\QSYiY bcaV\_[ SSVaf Y S^YX25 `_Yb[_] S Yb6
c_aYY 1LDB<6[25 QSc_U_`_\^V^YV] b\_S `_ ^QWQcYo ]12 ‑ b\_S_]5 SbV6
]Y S_X]_W^_bcp]Y Y^cVaQ[cYS^_T_ SS_UQ [_]Q^U5 [_c_alV `aYSlh^l
^Q] `_ Y^cVa`aVcQc_ad [_]Q^U^_Z bca_[Y7 \KLU Y NLU ^V S[\ohQoc
S bVRp PW^ B514<9>5 1S_X]_W^_5 YX6XQ \YgV^XY_^^lf _TaQ^YhV^YZ25 cQ[
hc_ bQ]Y `_ bVRV _^Y SS_UY]do bca_[d aVUQ[cYa_SQcm ^V `_XS_\poc5 ^V
`aVU_bcQS\poc ^Y Ybc_aYY [_]Q^U5 ^Y QSc_U_`_\^V^YpD Sbݷ nc_5 S`a_6
hV]5 ]_W^_ `_\dhYcm S bS_ݷ aQb`_apWV^YV5 Vb\Y S_b`_\mX_SQcmbp U\p
Yf XQ`db[Q `a_TaQ]]_Z B<GB1@C

B<GB1@ C23< 66>?9>6?B= 66<?14 =I69<57<C@
B<GB1@ 53< 6<?14 =I69<57<C@
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Nc_ ]_WVc Rlcm ^V bc_\m dU_R^_5 `_b[_\m[d B<GB1@ ^YhVT_ ^V X^QVc _R
Y]V^Qf bY]S_\_S <Yb`Q5 cQ[ hc_ QSc_U_`_\^V^YV] Y]ݷ^ bY]S_\_S S_b6
`_\mX_SQcmbp ^V dUQbcbpD ^_ S _bcQ\m^_] aQR_cQcm b Y^cVa`aVcQc_a_]
bcQ^Vc ^Q]^_T_ `aYpc^VV7

@a_TaQ]]Q B<GB1@ b`VgYQ\m^_ `aVU^QX^QhV^Q U\p aQR_cl b Y^cVaQ[cYS^l]Y
Y^cVa`aVcQc_aQ]Y5 [_c_alV ^V `_UUVaWYSQoc aVUQ[cYa_SQ^YV SS_UY]_Z bca_[Y
bQ]Y5 Y ^Q] _^Q Vjݷ ]^_T_ aQX `aYT_UYcbpD b[_aVV SbVT_5 S SQiVZ bYbcV]V _^Q
dWV Vbcm5 ^_ Vb\Y nc_ ^V cQ[ ‑ _RpXQcV\m^_ dbcQ^_SYcV V7ݷ ;a_]V b_RbcSV^^_
aVUQ[cYa_SQ^Yp SS_UY]_Z bca_[Y5 B<GB1@ cQ[WV `aVU_bcQSYc S SQiV aQb`_ap6
WV^YV S_X]_W^_bcY `_Sc_aQ `_b\VU^Yf SSVUݷ^^lf [_]Q^U5 faQ^V^Yp Ybc_aYY
[_]Q^U5 cV[bc_S_T_ `_Yb[Q `_ nc_Z Ybc_aYY Y c7 `7 9^cVaeVZb [_ SbV]d nc_]d SV6
\Y[_\V`Yo ‑ caQUYgY_^^lZ U\p PW^ [514<9>5C bcaV\[Y SSVaf Y S^YX `_XS_\poc
`a_b]QcaYSQcm Ybc_aYo5 LDB<6[ 1_c b\_SQ B5F5BC52 S[\ohQVc `_Yb[5 [\QSYiQ ]12
b\dWYc U\p QSc_U_`_\^V^Yp SS_UY]lf b\_S7 Hc_Rl S[\ohYcm QSc_U_`_\^V^YV
Y]ݷ^ eQZ\_S5 U_RQSmcV S [_]Q^U^_Z bca_[V e\QW_[ 637 @aY R_\mi_] WV\Q^YY
_c B<GB1@ ]_W^_ U_RYcmbp QSc_U_`_\^V^Yp Y]ݷ^ ed^[gYZ Y b`Vge_a] <Yb`Q
1[Q[ Y S__RjV \oRlf b\_S25 U\p hVT_ caVRdVcbp b_XUQcm b`VgYQ\m^lZ cV[bc_6
SlZ eQZ\ Y d[QXQcm VT_ S [_]Q^U^_Z bca_[V [\oh_] 66 Y\Y hVaVX `VaV]V^^lV
_[adWV^Yp7 @_Ua_R^_bcY Sl ^QZUݷcV S =1>6bcaQ^YgV ^Q B<GB1@7

AQX^YgQ ]VWUd PLU5 \KLU Y NLU `a_pS\pVcbp ^V c_\m[_ S c_]5
[Q[ XQ`db[Qcm Y^cVa`aVcQc_a5 ^_ Y S _b_RV^^_bcpf aVQ\YXdV]_T_ pXl6
[Q7 >Q`aY]Va5 PLU Y \KLU `aVU_bcQS\poc Sbca_V^^do T\_RQ\m^do
`VaV]V^^do U\p U_bcd`Q [ QaTd]V^cQ] [_]Q^U^_Z bca_[Y5 ^_ S \KLU
ncQ `VaV]V^^Qp ^QXlSQVcbp 3@?C9H61B7F3 1S_c `ap]_ cQ[5 b_ XSݷXU_h[Q6
]Y25 c_TUQ [Q[ S PLU ‑ ^Vb[_\m[_ b\_W^VVC C9CC33?==1>461B7C37 8^Q6
hV^YV nc_Z `VaV]V^^_Z ‑ b`Yb_[ bca_[5 b__cSVcbcSdojYf `aYSlh^l]
^Q] 1B7Fd9f5 1B7Fd:f Y c7 U75 S nc_] Qb`V[cV Y^cVa`aVcQc_al VUY^l7
>Q`aY]Va5 `a_TaQ]]Q 538?5 `VhQcQojQp bS_o [_]Q^U^do bca_[d5 ^Q
\KLU RdUVc SlT\pUVcm cQ[C

318ECB829>8C23< 66C3B9@D
1=1@31B

3’1<1=241 11B72 1@B9>3 1B72 1@B9>3 2 222
134B 3@?C9H61B7F32

2
1D5B@B92

Q ^Q PLU ‑ `_hcY cQ[ WV5 ^_ ^V b_SbV]C

318ECB829>873< 66
1=1@31B

3’1<1=241 11B72 1@B9>3 1B72 1@B9>3 2 222
134B C9CC33?==1>461B7C32

2
1D5B@B92

3 NLU S_X]_W^_bcm U_bcd`Q [ QaTd]V^cQ] [_]Q^U^_Z bca_[Y c_WV
Vbcm5 ^_ _aTQ^YX_SQ^Q _^Q ^Vb[_\m[_ bcaQ^^_C ^dW^_ SlXSQcm ed^[6



<:A >VaQXadiQojYV `QaQUYT]l

gYo b Y]V^V] 5HDC3?==1>461B7C 1RVX `QaQ]Vca_S25 Y _^Q SVa^ݷc b`Yb_[
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b[aY`c_S_T_ eQZ\Q 1c_5 hc_ ]l `aYSl[\Y bhYcQcm XQ 1B7Fd9f2 Y SbV
_bcQ\m^lV QaTd]V^cl5 Vb\Y _^Y Vbcm7 @_nc_]d 538? ^Q NLU SlT\pUYc
^Vb[_\m[_ b\_W^VV 1_RaQcYcV S^Y]Q^YV ^Q 3444B5 [_c_aQp _cRaQblSQVc
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318ECB829>853< 6C85<<
1=1@31B

3’1<1=241 11B72 1@B9>3 1B72 1@B9>3 2 222
13444B 15HDC3?==1>461B7C22

2
1D5B@B92

=VWUd aVQ\YX_SQ^^l]Y S \KLU5 PLU Y NLU UYQ\V[cQ]Y Vbcm Y Uad6
TYV5 R_\VV bdjVbcSV^^lV aQX\YhYpD ^V[_c_alV YX ^Yf ]l d`_]p^V] UQ6
\VV5 ^_ b R_\miY^bcS_] cQ[ Y ^V bc_\[^ݷ]bp5 `_b[_\m[d YXdhQcm Rd6
UV] ݷQbbYhVb[_V\]ݷ `_U]^_WVbcS_ <Yb`Q7 >YhVT_ YX c_T_5 hV] UYQ\V[c
\KLU _c\YhQVcbp _c UYQ\V[cQ PLU Y\Y NLU5 S nc_ `_U]^_WVbcS_ ^V
Sf_UYc7

?bcQSidobp hQbcm nc_T_ `QaQTaQeQ ]l `_bSpcY] `_`lc[Q] 1dSl5 ^V _hV^m
db`Vi^l]2 _c[_]`Y\Ya_SQcm `a_TaQ]]d ^Q <Yb`VD Vݷ ]_W^_ RVXR_\VX^V^^_ `a_6
`dbcYcm5 Vb\Y Sl ^V `\Q^YadVcV S R\YWQZiVV SaV]p ^Q`YbQcm ^Q <Yb`V `a_6
TaQ]]d5 [_c_ado `aYUݷcbp `VaVUQSQcm bc_a_^^Y] `_\mX_SQcV\p]7 9^e_a]QgYY5
`aYSVUݷ^^_Z SliV5 SQ] fSQcYc5 hc_Rl `_`a_R_SQcm S aVWY]V Y^cVa`aVcQgYY SbV
S_X]_W^_bcY Y `aY]Val5 [_c_alV ]l RdUV] _RbdWUQcm7

B_XUQcV\Y \KLU Y PLU S U_[d]V^cQgYY d`_a^_ ^QXlSQoc bS_Y aVQ\YXQgYY
[_]`Y\pc_aQ]Y5 hc_ ]_WVc b_XUQcm d SQb ^VSVa^_V `aVUbcQS\V^YV _R Yf S_X6
]_W^_bcpf7 >QhY^Qp b `VaS_T_ c_]Q ^QiVZ [^YTY5 ]l `_bc_p^^_ `_\mX_SQ\Ybm
[_]`Y\pc_aQ]Y Y ]_T\Y `aYSl[^dcm [ c_]d5 hc_ `_U [_]`Y\pgYVZ `_UaQXd]V6
SQVcbp UVZbcSYV5 UQojVV S aVXd\mcQcV Yb`_\^pV]lZ eQZ\5 c_ Vbcm cQ[_Z eQZ\5
[_c_alZ ]_W^_ XQ`dbcYcm5 Y S aVXd\mcQcV `a_YX_ZUݷc Sb5ݷ hc_ ^Q`YbQ^_ S ^QiVZ
`a_TaQ]]V7 @_b]_caY]5 [Q[ b ncY] _Rbc_pc UV\Q d \KLU5 PLU Y NLU7

>Qh^ݷ] b \KLU7 B_XUQcm b VT_ `_]_jmo Yb`_\^pV]lZ eQZ\ S_X]_W^_5 ^_
U\p nc_T_ caVRdocbp SVbm]Q ^VcaYSYQ\m^lV cV\_USYWV^YpD hc_Rl `_^pcm5 `_hV6
]d _^Y cQ[YV5 bc_Yc U\p ^QhQ\Q aQX_RaQcmbp5 hc�_ ^Q bQ]_] UV\V `aY nc_] `a_6
Ybf_UYc7 \KLU e_a]YadVc Yb`_\^pV]lZ eQZ\5 b_faQ^pp S ^VT_ _RaQX 1UQ]`2
SbVZ `Q]pcY bS_VT_ `a_gVbbQ ‑ Y nc_5 [ b_WQ\V^Yo5 ^V idc[Q Y ^V `aVdSV\YhV6
^YV7 Hc_Rl `_\dhYcm YX ^QiVZ `a_TaQ]]l Yb`_\^pV]lZ eQZ\5 ^dW^_ XQ`dbcYcm
Y^cVa`aVcQc_a \KLU 1`dbcm UadTYV5 S[\ohQp VT_ b_XUQcV\VZ5 b[_\m[_ dT_U^_
[aYhQc5 hc_ nc_ ^V Y^cVa`aVcQc_a5 aVQ\m^_bcY nc_ ^V YX]V^Yc25 XQTadXYcm S ^VT_
^Qid `a_TaQ]]d ^Q <Yb`V Y ‑ UQ1 ‑ S_b`_\mX_SQSiYbm b`VgYQ\m^_Z Sbca_V^^_Z
ed^[gYVZ5 XQ`YbQcm S eQZ\ baQXd Sb5ݷ hc_ bVZhQb Vbcm S `Q]pcY Y^cVa`aVcQc_aQ5
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S[\ohQp5 [a_]V ed^[gYZ ^QiVZ `a_TaQ]]l5 SVbm [_U bQ]_T_ Y^cVa`aVcQc_aQ Y
SbV VT_ b\dWVR^lV bcad[cdal UQ^^lf7
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1Y^QhV XQ hc_ ]l S__RjV R_aV]bp25 Q Sc_a_Z d[QWVc5 b [Q[_Z ed^[gYY ^QhQcm
Yb`_\^V^YV5 [_TUQ [c_6c_ nc_c ^Qi eQZ\ XQ`dbcYc7 6b\Y nc_c Sc_a_Z `QaQ]Vca ^V
d[QXQcm5 `_b\V XQ`db[Q eQZ\Q `_\mX_SQcV\m `_`QUݷc S [NYU Y dSYUYc Sbݷ c_ WV
bQ]_V5 hc_ Y `aY _Rlh^_] XQ`db[V \KLUC Y^e_a]QgYo _ SVabYY Y `aYT\QiV^YV
[ SS_Ud7

3 `aY^gY`V ]_W^_ SlXSQcm ed^[gYo C265HDCC1F56<9C@61>46495 `ap]_ YX
eQZ\Q ^QiVZ `a_TaQ]]l5 Y nc_5 `_WQ\dZ5 `a_jV5 hV] _bcQ\m^lV b`_b_Rl 1XQ6
UQcm Vݷ SlX_S S [_]Q^U^_Z bca_[V Y\Y S XQ`djV^^_] [NYU27 >Q`aY]Va5 hc_Rl
`_\dhYcm ݷc[_]`Y\Ya_SQ^^do_ݷ b `_]_jmo \KLU `a_TaQ]]d ?>>Q5ݷ G?B<45ݷ
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Y XQbcQSYcm \KLU _RaQR_cQcm nc_c eQZ\5 c7 V7 SlhYb\Ycm SbV VT_ e_a]lC
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3 aVXd\mcQcV S cV[djVZ UYaV[c_aYY `_pSYcbp Yb`_\^pV]lZ eQZ\
C23<h85<<?5 [_c_alZ ]_W^_ XQ`dbcYcm `aYSlh^l] ^Q] b`_b_R_]5 Y _^
UQWV ^Q`VhQcQVc Q5<<?5ݷ G?B<417ݷ 3_c
c_\m[_ Vbcm cdc5 [Q[ T_S_apc5 _UY^ ^oQ^bC VT_
aQX]Va7 3 bYbcV]V ^Q [_]`mocVaV QSc_aQ ncYf
bca_[ `_\dhYSiYZbp RY^Qa^Y[ SVbY\ R_\miV
?9 ]VTQRQZc7

B\VT[Q `_]_hm UV\d ]_WVc U_RQS\V^YV S
SlX_S C1F56<9C@61>46495 Vjݷ _U^_T_ [\ohV6
S_T_ `QaQ]VcaQ ‑ C3?=@B5CC9?> D7 @_b\V nc_T_ `_\dhQojYZbp Yb`_\^pV]lZ
eQZ\ RdUVc aQX]Va_] _SbVTݷ \Yimݷ :;VK5 ^_ aQU_SQcmbp5 `_WQ\dZ5 `aVWUV6
SaV]V^^_C S_6`VaSlf5 nc_ Sbݷ aQS^_ RVXd]^_ ]^_T_5 Q S_6Sc_alf5 `aY nc_] `a_6
TaQ]]Q RdUVc caQcYcm _jdcY]_V SaV]p ^Q aQb`Q[_S[d b_RbcSV^^_T_ [_UQ `VaVU
^QhQ\_] aQR_clC `_b\V XQ`db[Q _^Q5 `aVWUV hV] ^Q`VhQcQcm Q5<<?5ݷ G?B<415ݷ
`aY]Va^_ `_\bV[d^Ul `_c_a]_XYc7 3 _RjV] Y gV\_] nc_ ^V [_]`Y\pgYp5 Q
YXUVSQcV\mbcS_ [Q[_V6c_7
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PLU S nc_] `\Q^V ^Vb[_\m[_ `aYS\V[QcV\m^VV5 ^_ ^V bY\m^_7 D nc_T_ Y^cVa6
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bp _RkV[c^lZ eQZ\5 [_c_alZ5 [Q[ ]l X^QV]5 U\p XQ`db[Q ^QU_ Vjݷ b\Y^[_SQcm7
@lcQpbm dX^Qcm5 b hV] WV Y [Q[ VT_ \Y^[_SQcm5 ]l b\_S^_ ^Qcl[QV]bp ^Q T\dfdo
bcV^d7

ݷBV[aVcݷ XUVbm `a_bcC b_XUQcV\Y PLU S_SbV ^V nc_ Y]V\Y S SYUd7 ?RkV[c6
^lZ eQZ\5 `_\dhQV]lZ S aVXd\mcQcV 5ݷY\pgYY`[_]ݷ `aVU^QX^QhV^ ^V U\p c_T_5
hc_Rl b ^Y] \Y^[_SQcmbp Y `_\dhQcm Yb`_\^pV]lZ eQZ\5 Q U\p c_T_5 hc_Rl
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d[QXQ^YV] `QaQ]Vca_S [_]Q^U^_Z bca_[Y7

FYcalVݷ ]Valݷ b_bc_pc S c_]5 hc_ S ^QiVZ `a_TaQ]]V ^dW^_ _RpXQcV\m^_
`aVUdb]_caVcm ed^[gYo b Y]V^V] C9CD?@6<5F5< 1UQ5 S_c `ap]_ cQ[5 b US_Vc_hY6
V]2 Y Y]V^^_ YX ^Vݷ Sbݷ bUV\Qcm5 S_b`aY^Y]Qp Vݷ [Q[ T\QS^do ed^[gYo ^QiVZ
`a_TaQ]]l5 Sa_UV f_a_i_ X^Q[_]_T_ ^Q] =19>7 NcQ ed^[gYp XQ]V^Yc b_R_Z
[NYU5 c_ Vbcm `aY XQ`db[V `_\dhV^^_T_ Yb`_\^pV]_T_ eQZ\Q S]Vbc_ [NYU Rd6
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@_b\V `_b\VU^VZ [_]Q^Ul Y^cVa`aVcQc_a `_hV]d6c_ XQSVaiQVcbp5 ^_ S nc_] ^Y6
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QSc_aQ `_\dhY\_bm :;VK5 `aYhݷ] nc_5 SYUY]_5 RVX [_]`aVbbYY5 `_b[_\m[d `aY
VT_ XQ`db[V ^Y[Q[Yf XQUVaWV[ ^V XQ]Vc^_7
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hݷ] UQWV ^V _hV^m R_\mi_T_ aQX]VaQ ‑ ^Q ]QiY^V QSc_aQ ncYf bca_[ `_\dhY6
\_bm hdcm R_\miV <ATK7 @dbcm SQb5 S`a_hV]5 nc_ ^V _R]Q^lSQVc ‑ `_\dhV^^lZ
eQZ\ XQSYbYc _c aQXUV\pV]lf RYR\Y_cV[5 S[\ohQojYf Sbo aVQ\YXQgYo NLU7

5Q Y S__RjV aQU_SQcmbp pS^_ aQ^_7 6b\Y `_`a_R_SQcm `a_UV\Qcm c_ WV bQ]_V
b `aYSVUݷ^^_Z SliV `a_TaQ]]_Z 538? Y XQ`dbcYcm Vݷ b `QaQ]VcaQ]Y [_]Q^U^_Z
bca_[Y5 ]l ]_WV] b dUYS\V^YV] dRVUYcmbp5 hc_ `VaSlV USQ `QaQ]VcaQ _c_6c]ݷ
bkV\ݷC
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3`a_hV]5 ^VcadU^_ U_TQUQcmbp5 [c_ Y]V^^_ Yf bkV\ ‑ nc_ Rl\Q ed^[gYp 3444B5
[_c_aQp S `a_TaQ]]V6b[aY`cV UV\Q\Q Sbݷ `aQSY\m^_5 Sl[YUlSQp USQ ݷYi^Yf\ݷ
`QaQ]VcaQ5 Q S_c S _c[_]`Y\Ya_SQ^^_Z `a_TaQ]]V ncYf USdf `QaQ]Vca_S `a_bc_
^Vc5 cQ[ hc_ Sl[Y^dcl]Y _[QXlSQocbp `QaQ]Vcal _Rlh^lV5 c7 V7 ^dW^lV7 3bݷ
XQaQR_cQVc [_aaV[c^_5 Vb\Y XQ]V^Ycm 3444B _RaQc^_ ^Q 34B ‑ ^_5 VbcVbcSV^6
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^_5 `VaVbcQ^Vc aQR_cQcm b[aY`c_SQp SVabYp7 Hc_ ]ViQ\_ QSc_ad NLU Sl[Y^dcm
USQ `QaQ]VcaQ [_]Q^U^_Z bca_[Y YX SlUQhY ed^[gYY 5HDC3?==1>461B7C `aY
^Q\YhYY e\QTQ 6C85<< ‑ S_`a_b5 ^QSVa^_V5 aYc_aYhVb[YZ7

?c[a_SV^^_ T_S_ap5 [QWVcbp5 RdUc_ QSc_al aVQ\YXQgYZ L?==?> U9C@ S__R6
jV ^V `aVU`_\QTQoc Yb`_\mX_SQ^Yp Yf cS_aV^YZ U\p b_XUQ^Yp ^Qbc_pjYf `a_6
TaQ]]5 `VaVUQSQV]lf [_^Vh^l] `_\mX_SQcV\p]7 ; b_WQ\V^Yo5 nc_ S`VhQc\V^YV
c_\m[_ dbY\Ycbp5 [_TUQ ]l S =:7:7::ݷ U_RVaݷ]bp U_ _aTQ^YXQgYY SS_UQ6SlS_UQ7

::7:7<7 \6SlaQWV^YpC TVcVa_TV^^Qp ]_UV\m UQ^^lf
3 _b^_SV SlhYb\YcV\m^_Z ]_UV\Y pXl[Q <Yb` \VWQc cQ[ ^QXlSQV6

]lV \6SlaQWV^Yp 5 ^QgV\V^^lV `aVWUV SbVT_ ^Q `_bca_V^YV TVcVa_6
TV^^lf b`Yb[_S ‑ S _UY^ cQ[_Z b`Yb_[ ]_Tdc Sf_UYcm n\V]V^cl aQX^lf
cY`_S5 S c_] hYb\V Y UadTYV b`Yb[Y7 \6SlaQWV^Yp]Y S <Yb`V `aVUbcQS6
\pocbp [Q[ UQ^^lV5 cQ[ Y ed^[gYY5 b_bcQS\pojYV `a_TaQ]]d7

E_a]Q\m^_ T_S_ap5 \6SlaQWV^YV Vbcm \YR_ Qc_] 5 \YR_ c_hVh^Qp
`QaQ 7 @aY]VaQ]Y Qc_]_S b\dWQc `aVWUV SbVT_ [_^bcQ^cl 1\YcV6
aQ\l25 cQ[YV [Q[ hYb\Q 1:;5 :?>7<@5 6@25 bY]S_\m^lV \YcVaQ\l 1Q^6
T\7 381B13D5B 3?>CD1>DCC 3e15 3e>5 3e6 U\p `aVUbcQS\V^Yp b__cSVcbcSV^6
^_ Rd[Sl 15 gYeal > Y bY]S_\Q 65 3e\@1355 3eW5G<9>55 3e]12 Y c7 `7
U\p _R_X^QhV^Yp `a_RV\m^lf Y ^V_c_RaQWQV]lf bY]S_\_S2 Y bca_[_SlV
\YcVaQ\l 12]89C 9C 1 CDB9>7227

=^_TYV b_SaV]V^^lV UYQ\V[cl <Yb`Q d]Voc aQR_cQcm b aQgY_^Q\m^l]Y Y
[_]`\V[b^l]Y hYb\Q]Y7 CQ[5 c_[V^ ;8<5 SSVUݷ^^lZ5 hc_ _hV^m SQW^_5 RVX `a_6
RV\_S 1`_b[_\m[d nc_ Y]V^^_ _UY^ c_[V^5 Q ^V QaYe]VcYhVb[_V SlaQWV^YV25 S
R_\miY^bcSV aVQ\YXQgYZ _R_X^QhQVc aQgY_^Q\m^_V hYb\_ 2

3
5 `aYhݷ] eYXYhVb[Y

`aVUbcQS\V^^_V S SYUV hYb\YcV\p Y X^Q]V^QcV\p5 Q X^QhYc ‑ RVX `_cVam c_h^_6
bcY5 S _c\YhYV _c hYbV\ b `\QSQojVZ c_h[_Z7 5\p [_]`\V[b^lf hYbV\ Yb`_\m6
Xdocbp [_^bcad[gYY Sa_UV 3L1: 6;25 `aY nc_] UVZbcSYcV\m^Qp Y ]^Y]Qp hQbcY
]_Tdc Rlcm `aVUbcQS\V^l gV\l]Y5 aQgY_^Q\m^l]Y Y\Y ݷQSdhY]Y\`ݷ hYb\Q]Y7
5\p aQR_cl b gV\l]Y hYb\Q]Y R_\miY^bcS_ aVQ\YXQgYZ <Yb`Q Yb`_\mXdVc cQ[
^QXlSQV]do U\Y^^do QaYe]VcY[d5 `aVUbcQS\pp gV\lV S SYUV RYc_Slf ]QbbY6
S_S `a_YXS_\m^_Z U\Y^l5 hc_ `_XS_\pVc ^V XQR_cYcmbp _ ^VfSQc[V aQXapU^_bcY7
3 ^QiV] aQXT_S_aV _ `QaQUYT]Qf SbV ncY ]QcVaYY ^V `aVUbcQS\poc bVamݷX^_T_
Y^cVaVbQ5 ^_ Y]Vcm Yf S SYUd `_\VX^_7

5adT_Z `aY]Va Qc_]_S ‑ cQ[ ^QXlSQV]lV bY]S_\l 1Q^T\7
CI=2?<C2?5 a_\m [_c_alf S <Yb`V `aYR\YXYcV\m^_ b__cSVcbcSdVc a_\Y
YUV^cYeY[Qc_a_S S UadTYf pXl[Qf `a_TaQ]]Ya_SQ^Yp7 2_\miY^bcS_

?8UVbm ]l Sl^dWUV^l S _hVaVU^_Z aQX _RaQcYcm S^Y]Q^YV hYcQcV\p ^Q b\_W^_6
bcY `VaVS_UQ b Q^T\YZb[_T_7 1^T\YZb[YV cVa]Y^l 381B13D5B Y CI=2?< _RQ caQUYgY6
_^^_ `VaVS_Upcbp ^Q adbb[YZ pXl[ b\_S_] 5ݷ\_bY]Sݷ ^_ `_U b\_S_] 381B13D5B `_U6
aQXd]VSQVcbp bY]S_\5 _c_RaQWQV]lZ ^Q n[aQ^V5 SS_UY]lZ b [\QSYQcdal Y c7 `7 ‑
cQ[_Z bY]S_\5 YX [Q[Yf b[\QUlSQocbp b\_SQ5 bca_[Y Y cV[bclD Q^T\YZb[_V b\_S_
CI=2?< Y]VVc b_SVaiV^^_ Y^_Z b]lb\ ‑ nc_ ݷ\_bY]Sݷ S b]lb\V 5ݷ]X^Qݷ R_X^QhV6_ݷ
^YVݷ 1^Q`aY]Va5 db\_S^lVݷ _R_X^QhV^Yp ^Q [QacQf25ݷ 5ݷn]R\V]Qݷ \YR_ ݷ\_bY]Sݷ S_
SbphVb[Yf eY\_b_eb[Yf Y `a_hYf Td]Q^YcQa^lf [_^cV[bcQf Sa_UV eaQXl T_\dRmݷ ‑
bY]S_\ ]YaQݷ Y\Y YX_RaQWV^YVݷ hVaV`Q bY]S_\YXYadVc b]Vacm7ݷ
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UYQ\V[c_S <Yb`Q `_XS_\pVc Yb`_\mX_SQcm S Y]V^Qf bY]S_\_S ^V c_\m[_
Rd[Sl Y gYeal5 ^_ Y ]^_TYV X^Q[Y `aV`Y^Q^Yp5 Q cQ[WV X^Q[Y QaYe6
]VcYhVb[Yf UVZbcSYZD cQ[5 Y]V^Q a5 J\;:5 JK[JTJMJK[J5 PX6SXQWWb6PX5
FFgFF5 3\]MRW3 S L?==?> U9C@ Y R_\miY^bcSV UadTYf UYQ\V[c_S bhYcQ6
ocbp [_aaV[c^l]Y Y]V^Q]Y bY]S_\_S7 6b\Y ^V `aVU`aY^Y]Qcm b`VgY6
Q\m^lf ]Va5 \QcY^b[YV Rd[Sl S Y]V^Qf bY]S_\_S QSc_]QcYhVb[Y `aY6
S_Upcbp [ SVaf^V]d aVTYbcad5 cQ[ hc_ J\;:5 1C;:5 JC;: Y 1\;: ‑ nc_
aQX^lV b`_b_Rl XQ`YbY _U^_T_ Y c_T_ WV Y]V^Y bY]S_\Q7

BY]S_\l Yb`_\mXdocbp S [QhVbcSV Y]ݷ^ ed^[gYZ Y `VaV]V^^lf5
S c_] hYb\V e_a]Q\m^lf `QaQ]Vca_S cVf WV ed^[gYZ5 ^_ ncY] Yf a_\m
^V YbhVa`lSQVcbp7 BY]S_\ bQ] `_ bVRV pS\pVcbp X^QhV^YV]5 c7 V75 ^Q6
`aY]Va5 _UY^ bY]S_\ ]_WVc Rlcm X^QhV^YV] `VaV]V^^_Z5 _R_X^QhV^^_Z
UadTY] bY]S_\_] 1Y\Y UQWV cV] WV bQ]l]27 Nc_ `_XS_\pVc Yb`_\mX_6
SQcm bY]S_\l S a_\Y bS_V_RaQX^lf [_^bcQ^c5 aQS^lf c_\m[_ bQ]Y]
bVRV Y R_\VV ^YhV]dD `aYR\YXYcV\m^l] Q^Q\_T_] nc_T_ pS\V^Yp S X^Q6
[_]lf ^Q] pXl[Qf RdUdc YUV^cYeY[Qc_al5 Sf_UpjYV S ]^_WVbcS_ X^Q6
hV^YZ `VaVhYb\Y]_T_ cY`Q S @Qb[Q\V Y\Y cY`Q 5>E= S BY Y BY445
^_ S _cbdcbcSYV bcQcYhVb[_Z cY`YXQgYY S <Yb`V S_X]_W^_bcY bY]S_6
\_S _[QXlSQocbp ^Q]^_T_ iYaV7 >Q`aY]Va5 ]l ]_WV] ^Q`YbQcm ed^[6
gYo5 [_c_aQp `_ bS_V]d b]lb\d U_\W^Q S_XSaQjQcm gV\_V hYb\_5 ^_
Sl^dWUV^Q S ^V[_c_alf b\dhQpf eY[bYa_SQcm ^Qbcd`\V^YV _b_R_Z bY6
cdQgYY ‑ _iYR[Y Y\Y [Q[Yf6c_ Vjݷ fYcalf _Rbc_pcV\mbcS5 UV\QojYf
S_XSaQc hYb\Q RVbb]lb\V^^l]D S <Yb`V ]l ]_WV] U\p [QWU_Z cQ[_Z
bYcdQgYY `aVUdb]_caVcm bS_Z bY]S_\7 CQ[5 ed^[gYp5 `_UbhYclSQojQp
bd]]d gV\lf hYbV\5 XQ`YbQ^^lf S cV[bc_SlZ eQZ\ b XQUQ^^l] Y]V^V]5
]_WVc S_XSaQjQcm ncd bd]]d5 Vb\Y Sbݷ S `_apU[V5 S_XSaQjQcm bY]S_\
?@5>h5BB?B S b\dhQV5 Vb\Y eQZ\ ^V dUQ\_bm _c[alcm ^Q hcV^YV5 bY]S_\
GB?>7h41D1 ‑ Vb\Y eQZ\ _c[al\bp5 ^_ S^dcaY _R^QadWY\_bm ^Vhc_5 ^V
pS\pojVVbp `aVUbcQS\V^YV] gV\lf hYbV\5 Y bY]S_\ 5=@DI5 Vb\Y eQZ\
_[QXQ\bp `dbc7

?b_Rdo a_\m YTaQVc S <Yb`V bY]S_\5 Y]VojYZ Y]p >9<5 [_c_alZ Yb6
`_\mXdVcbp U\p _R_X^QhV^Yp \_TYhVb[_Z \WY5 Q cQ[WV `dbc_T_ b`Yb6
[Q D [_^bcad[gYp 12 bhYcQVcbp UadTY] b`_b_R_] XQ`YbY nc_T_ Qc_]Q7
8^QhV^YV] bY]S_\Q >9< SbVTUQ pS\pVcbp _^ bQ]7

BdjVbcSdVc ]^_T_ UadTYf SYU_S Qc_]_S5 b [_c_al]Y ]l `_bcV`V^^_
`_X^Q[_]Y]bpD ^Q`_]^Y]5 hc_ Qc_]_]5 bca_T_ T_S_ap5 bhYcQVcbp S__RjV
Sb5ݷ hc_ ^V pS\pVcbp XQTQU_h^_Z c_hVh^_Z `Qa_Z ‑ Y5 `_6SYUY]_]d5
^Q] `_aQ aQbb[QXQcm5 hc�_ WV nc_ XQ XSVam7

BY^cQ[bYhVb[Y c_hVh^Qp `QaQ `aVUbcQS\pVc b_R_Z USQ `a_YXS_\m6
^lf \6SlaQWV^Yp5 aQXUV\ݷ^^lf c_h[_Z5 Q Sbp [_^bcad[gYp `aY nc_]
RVaݷcbp S [adT\lV b[_R[Y7 BaQXd WV _c]VcY]5 hc_ c_h[Q ^V bhYcQVcbp
S <Yb`V aQXUV\YcV\V]5 `_b[_\m[d ]_WVc Sf_UYcm S b_bcQS Y]ݷ^ bY]6
S_\_S5 S XQ`Ybm Ua_R^lf hYbV\ Y ^V[_c_alf UadTYf Qc_]_S7 AQXUV\YcV6
\p]Y S [\QbbYhVb[_] b]lb\V S <Yb`V Slbcd`Qoc c_\m[_ [adT\lV b[_R6
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[Y5 US_Z^lV [QSlh[Y5 Yb`_\mXdV]lV U\p XQ`YbY bca_[_Slf [_^bcQ^c5 Y
Vjݷ _UY^_h^lZ Q`_bca_e5 _RaQc^lZ Q`_bca_e Y XQ`pcQp5 YTaQojYV S
<Yb`V _b_RlV a_\YD _c SbVT_ _bcQ\m^_T_ c_h[d S XQ`YbY c_hVh^_Z `Qal
^V_Rf_UY]_ _cUV\pcm `a_RV\Q]Y7 3 \VS_Z Y\Y `aQS_Z hQbcpf c_hVh^_Z
`Qal ]_Tdc bc_pcm b_SVaiV^^_ `a_YXS_\m^lV \6SlaQWV^Yp5 [Q[ Qc_]l5
cQ[ Y UadTYV c_hVh^lV `Qal7 CQ[5 [_aaV[c^_Z XQ`Ybmo c_hVh^lf `Qa
RdUdc b\VUdojYV SlaQWV^YpC

1: 7 ;2 112B1 7 ;1412B12 1:; 7 2\DB9>722 1@>7@ 7 :99792
11: 7 ;2 7 1< 7 =22 1: 7 1; 7 1< 7 12222 11:9 7 ;92 7 <92

BV]Q^cYhVb[Y c_hVh^do `Qad dU_R^_ `aVUbcQS\pcm [Q[ _R\Qbcm `Q]pcY
YX USdf d[QXQcV\VZ ‑ R\QT_ d hYcQcV\p5 ]_W^_ ^QUVpcmbp5 b `_^pcYV]
d[QXQcV\p ^Y[Q[Yf `a_R\V] dWV ^Vc7 5d]Qp _ \VS_Z Y `aQS_Z hQbcpf
c_hVh^_Z `Qal [Q[ _R d[QXQcV\pf 1Q ^V [Q[ _ X^QhV^Ypf25 RdUVc `a_6
jV _b_X^Qcm5 hc_ _U^_ Y c_ WV SlaQWV^YV ‑ c_ Vbcm eYXYhVb[Y
_UY^ Y c_c WV _RkV[c S `Q]pcY ‑ ]_WVc Sf_UYcm R_\VV hV] S _U6
^d c_hVh^do `Qad7 @_[Q S [QhVbcSV cQ[Yf SlaQWV^YZ Slbcd`Qoc
^VYX]V^pV]lV [_^bcQ^cl5 nc_ ^V cQ[ dW SQW^_5 ^_ ^V[_c_alV _RkV[cl
UQ^^lf S <Yb`V ]_Tdc S `a_gVbbV Sl`_\^V^Yp `a_TaQ]]l YX]V^pcm6
bp5 Y `aVWUV SbVT_ nc_ [QbQVcbp bQ]Yf c_hVh^lf `QaD Y S_c cdc dWV
bS_ZbcS_ aQXUV\pV]_bcY _RkV[c_S bcQ^_SYcbp SVbm]Q XQ]Vc^_7 @dbcm5
^Q`aY]Va5 _U^Q Y cQ WV c_hVh^Qp `QaQ 1: 7 ;2 Sf_UYc S b_bcQS SlaQ6
WV^YZ 12O??2 7 1: 7 ;22 Y 12K1B2 7 1: 7 ;22D Vb\Y cV`Vam5 S_b`_\m6
X_SQSiYbm _U^Y] YX ncYf SlaQWV^YZ5 XQ]V^Ycm S \VS_Z hQbcY `Qal :
^Q :995 nc_ _UY^Q[_S_ _caQXYcbp ^Q _R_Yf SlaQWV^Ypf7

@_b\VU_SQcV\m^_bcm YX ^Vb[_\m[Yf c_hVh^lf `Qa5 S [_c_a_Z [QW6
UQp b\VUdojQp `QaQ pS\pVcbp X^QhV^YV] `aQS_Z hQbcY `aVUlUdjVZ5 Q
`aQSQp hQbcm `_b\VU^VZ `Qal S `_b\VU_SQcV\m^_bcY Y]VVc X^QhV^YV]
`dbc_Z b`Yb_[ 1bY]S_\ >9<5 _^ WV 1225 ^QXlSQVcbp b`Yb[_] D n\V]V^6
cQ]Y cQ[_T_ b`Yb[Q bhYcQocbp X^QhV^Yp5 ^Qf_UpjYVbp S \VSlf hQbcpf
VT_ c_hVh^lf `Qa7 5\p b`Yb[Q `aVUdb]_caV^ b_[aQjݷ^^lZ b`_b_R XQ6
`YbYC S US_Z^lf b[_R[Qf `VaVhYb\poc SbV VT_ n\V]V^cl5 aQXUV\pp Yf
`a_RV\Q]Y7 >Q`aY]Va5 [_^bcad[gYp

1: 7 1; 7 1< 7 1= 7 122222

]_WVc Rlcm XQ`YbQ^Q ^Q]^_T_ [_a_hVC 1: ; < =27 6bcVbcSV^^_5 b`Y6
b_[ ]_WVc b_UVaWQcm n\V]V^cl aQX^lf cY`_S5 S c_] hYb\V n\V]V^c_]
b`Yb[Q S`_\^V ]_WVc Rlcm [Q[ `a_bcQp c_hVh^Qp `QaQ5 cQ[ Y b`Yb_[5 Y
_^Y5 S bS_o _hVaVUm5 ]_Tdc b_UVaWQcm n\V]V^cl `a_YXS_\m^lf cY`_S7
>Q`aY]Va5 SbV b\VUdojYV b`Yb[Y [_aaV[c^lC

1: 6?? 2K1B22 11: ;2 1< = >2 1? 7 @22 1111111122222222



ݷ ::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp <;>

@aQSQp hQbcm `_b\VU^VZ c_hVh^_Z `Qal b`Yb[Q ]_WVc b_UVaWQcm X^Q6
hV^YV5 _c\Yh^_V _c `dbc_T_ b`Yb[QD S nc_] b\dhQV T_S_apc _ ^V`aQ6
SY\m^_] Y\Y c_hVh^_] b`Yb[V 7 5\p cQ[_T_ b`Yb[Q c_WV Vbcm b`V6
gYQ\m^_V _R_X^QhV^YVD ^Q`aY]Va5 S]Vbc_ 1: 7 1; 7 1< 7 =222 ]_W^_
^Q`YbQcm 1: ; < 7 =27 C_hVh^lV b`Yb[Y S <Yb`V `aY]V^pocbp baQS^Y6
cV\m^_ aVU[_5 ^_ `_\^_bcmo YT^_aYa_SQcm Yf bdjVbcS_SQ^YV Rl\_ Rl
_iYR[_Z7

9X^QhQ\m^_ c_hVh^lV `Qal Y b_bc_pjYV YX ^Yf b`Yb[Y Rl\Y S <Yb`V VUY^6
bcSV^^l]Y ݷb\_W^l]Yݷ bcad[cdaQ]Y UQ^^lf5 ^_ U\p `aQ[cYhVb[_T_ `a_TaQ]6
]Ya_SQ^Yp nc_ b\Yi[_] ^VdU_R^_V _TaQ^YhV^YV7 2_\miY^bcS_ bdjVbcSdojYf
^l^V aVQ\YXQgYZ <Yb`Q ^QapUd b_ b`Yb[Q]Y `_UUVaWYSQVc cQ[WV f_a_i_ X^Q6
[_]lV ^Q] `_ @Qb[Q\o Y BY ]QbbYSl5 [ n\V]V^cQ] [_c_alf ]_W^_ _RaQjQcm6
bp `_ ^_]Vad 1Y^UV[bd2D bcad[cdal b Y]V^_SQ^^l]Y `_\p]YD b`VgYeY[QgYp
L?==?> U9C@ S[\ohQVc UQWV baVUbcSQ aQR_cl b d`_]Y^QSiY]Ybp S `VaS_]
c_]V fVi6cQR\YgQ]Y 1b]7 c7 :5 7:97A25;ݷ `aYhݷ] R\QT_UQap TVcVa_TV^^_Z ]_UV6
\Y UQ^^lf [Q[ [\oh_]5 cQ[ Y X^QhV^YV] S [QWU_] XSV^V cQ[_Z fVi6cQR\Ygl
]_Tdc b\dWYcm \6SlaQWV^Yp `a_YXS_\m^_T_ cY`Q7 B`VgYeY[QgYp L?==?> U9C@
S[\ohQVc S bVRp cQ[ ^QXlSQV]do LUX\ ‑ L?==?> U9C@ X2:53D \ICD5=5 [_c_aQp
`aVUbcQS\pVc b_R_Z `_UUVaW[d _RkV[c^_6_aYV^cYa_SQ^^_T_ `a_TaQ]]Ya_SQ^Yp
S SYUV _RkV[c_S5 b_UVaWQjYf [Q[ UQ^^lV5 cQ[ Y ed^[gYY6]Vc_Ul7

3bV ncY bdj^_bcY `aVUbcQS\poc b_R_Z \6SlaQWV^Yp5 [_c_alV ]_Tdc Sf_UYcm
S UadTYV \6SlaQWV^Yp ^Q `a_YXS_\m^do T\dRY^d S\_WV^^_bcY7 <oR_`lc^_ _c]V6
cYcm5 hc_ `_b[_\m[d ^Y SV[c_al5 ^Y bcad[cdal5 ^Y fVi6cQR\Ygl5 ^Y _RkV[cl ^V
pS\pocbp bQ]Y `_ bVRV c_hVh^l]Y `QaQ]Y 1f_cp Y ]_Tdc b_UVaWQcm S bVRV `ap]_
Y\Y [_bSV^^_ ^V_TaQ^YhV^^_V Yf [_\YhVbcS_25 SbV _^Y bhYcQocbp Qc_]Q]Y7

AQbb]QcaYSQcm aQR_cd b ^Vb`Yb_h^l]Y bcad[cdaQ]Y UQ^^lf S <Yb`V ]l ^V
RdUV]5 `_b[_\m[d _^Y ^V `aYS^_bpc ^Y[Q[Yf `aY^gY`YQ\m^_ ^_Slf `QaQUYT]5 ^_
Y]Vcm S SYUd Yf bdjVbcS_SQ^YV ]_WVc Rlcm `_\VX^_7

::7:7=7 3lhYb\V^YV \6SlaQWV^YZ
\6SlaQWV^Yp [Q[ bcad[cdal UQ^^lf b Yf TVcVa_TV^^_bcmo5 RVbb`_a6

^_5 b\VUdVc bhYcQcm _b^_S_Z <Yb`Q5 ^_ UQ^^lV bQ]Y `_ bVRV Vjݷ ^V
b_bcQS\poc SlhYb\YcV\m^_Z ]_UV\Y7 Hc_Rl b `_]_jmo \6SlaQWV^YZ
]_W^_ Rl\_ XQ`YbQcm `a_TaQ]]d5 S <Yb`V SS_UYcbp _`VaQgYp SlhYb6
\V^Yp \6SlaQWV^YZ ‑ U_S_\m^_ _RiYa^lZ bS_U `aQSY\5 `_ [_c_6
al] R_\miY^bcSd \6SlaQWV^YZ bcQSYcbp S b__cSVcbcSYV aVXd\mcQc Yf
SlhYb\V^YpD Y]V^^_ ncY SlhYb\V^Yp Y b_bcQS\poc Sl`_\^V^YV `a_6
TaQ]]l5 ^Q`YbQ^^_Z ^Q <Yb`V7 @aQSY\Q SlhYb\V^YZ hQbc_ XQSYbpc _c
[_^cV[bcQC _U^_ Y c_ WV \6SlaQWV^YV S aQX\Yh^lf b\dhQpf ]_WVc `aY
SlhYb\V^YY UQSQcm aQX^lV X^QhV^Yp7

@a_jV SbVT_ _Rbc_Yc UV\_ b `a_bcVZiY]Y Qc_]Qa^l]Y [_^bcQ^cQ6
]Y ‑ hYb\Q]Y5 Q\eQSYc^l]Y bY]S_\Q]Y 1381B13D5BCD ^V `dcQZcV Yf b
bY]S_\Q]Y6YUV^cYeY[Qc_aQ]Y25 bca_[Q]Y Y ^V[_c_al]Y UadTY]Y Qc_6
]Q]YC _^Y SlhYb\pocbp bQ]Y S bVRp7 >Q`aY]Va5 hYb\_ ;> pS\pVcbp5 [Q[
]l X^QV]5 \6SlaQWV^YV]D aVXd\mcQc_] VT_ SlhYb\V^Yp RdUVc _^_ bQ]_7
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C_h^_ cQ[ WV _Rbc_Yc UV\_5 ^Q`aY]Va5 b XQT\QS^_Z \QcY^b[_Z Rd[S_Z J5
[_c_aQp S <Yb`V _R_X^QhQVcbp [Q[ 3eJC `aY SlhYb\V^YY _^Q UQݷc bQ]Q
bVRp7 Bca_[Q 2\9=@<5 CDB9>72 c_WV `aY SlhYb\V^YY `aVSaQcYcbp bQ]Q
S bVRp7

>Vb[_\m[_ b\_W^VV _Rbc_pc UV\Q b bY]S_\Q]Y 1YUV^cYeY[Qc_aQ]Y27
BaVUY ^Yf Vbcm ]Y^Y]d] USQ5 [_c_alV SbVTUQ SlhYb\pocbp bQ]Y S bV6
RpC nc_ dWV X^Q[_]lZ ^Q] >9< 1_^ WV `dbc_Z b`Yb_[2 Y Vjݷ bY]S_\
D5 _R_X^QhQojYZ \_TYhVb[do YbcY^d@7 9X]V^Ycm X^QhV^Yp ncYf bY]6
S_\_S ^VS_X]_W^_7 B[_aVV SbVT_5 S \oR_Z aVQ\YXQgYY <Yb`Q ^QZUdcbp
Y UadTYV bY]S_\l5 X^QhV^YV [_c_alf ^VYX]V^^_ ‑ ^Q`aY]Va5 X^QhV^Y6
V] bY]S_\Q @9 SbVTUQ RdUVc ^QY\dhiVV ^Q UQ^^_Z QafYcV[cdaV 1Y\Y S
UQ^^_Z aVQ\YXQgYY <Yb`Q5 hc_ ^V SbVTUQ c_ WV bQ]_V2 `aYR\YWV^YV [
hYb\d 𝜋7

?bcQ\m^lV bY]S_\l S XQSYbY]_bcY _c [_^cV[bcQ ]_Tdc Y]Vcm Y\Y
^V Y]Vcm X^QhV^YVD Vb\Y X^QhV^YV d bY]S_\Q Vbcm5 c_ SlhYb\V^YV bY]6
S_\Q [Q[ \6SlaQWV^Yp UQbc nc_ X^QhV^YV5 S `a_cYS^_] b\dhQV S R_\m6
iY^bcSV aVQ\YXQgYZ `_`lc[Q SlhYb\V^Yp `aYSVUݷc [ _iYR[VD bdjV6
bcSdoc5 S`a_hV]5 UYQ\V[cl <Yb`Q5 S [_c_alf \oR_Z bY]S_\ SbVTUQ Y]V6
Vc c_ Y\Y Y^_V X^QhV^YV 1S cQ[Yf aVQ\YXQgYpf5 [Q[ `aQSY\_5 bY]S_\5
X^QhV^YV [_c_a_T_ ^V Rl\_ XQUQ^_ pS^_5 Y]VVc S [QhVbcSV X^QhV^Yp >9<
Y\Y bQ] bVRp25 ^_ cQ[_V SbcaVhQVcbp aVU[_7 B\VUdVc _c]VcYcm5 hc_ Sl6
hYb\V^YV bY]S_\_S XQSYbYc _c [_^cV[bcQ hQjV5 hV] SlhYb\V^YV UadTYf
SlaQWV^YZD [_^cV[bcQ] ]l `_XWV `_bSpcY] _cUV\m^lZ `QaQTaQe7

B\_W^VV SbVT_ SlT\pUpc `aQSY\Q U\p SlhYb\V^Yp b`Yb[_S ‑ Y\Y
SlhYb\Y]lf e_a] 5 [Q[ _Rlh^_ ^QXlSQoc b`Yb[Y5 `aVU^QX^QhV^^lV
[ SlhYb\V^Yo7 ?c]VcY] `aVWUV SbVT_5 hc_ S a_\Y SlhYb\Y]lf e_a]
_Rlh^_ Slbcd`Qoc ݷaQSY\m^lV`ݷ b`Yb[Y5 c_ Vbcm b`Yb[Y5 XQ[Q^hYSQ6
ojYVbp Qc_]_] >9<D `_`lc[Q SlhYb\Ycm S [QhVbcSV e_a]l c_hVh^lZ
b`Yb_[ Y\Y `a_bcdo c_hVh^do `Qad5 `aQSQp hQbcm [_c_a_Z ^V b_UVaWYc
b`Yb[Q 1^Y _Rlh^_T_5 ^Y `dbc_T_25 [Q[ `aQSY\_5 `aYS_UYc [ _iYR[V7

5Q\m^VZiYZ f_U SlhYb\V^Yp e_a]l XQSYbYc _c c_T_5 hc�_ nc_c b`Y6
b_[ b_UVaWYc S bS_ݷ] `VaS_] n\V]V^cV7 3 R_\miY^bcSV b\dhQVS `Va6
Sl] n\V]V^c_] e_a]l U_\WV^ Rlcm bY]S_\D [aQZ^V aVU[_ Yb`_\mXd6
Vcbp Y]VojQpbp S_ ]^_TYf UYQ\V[cQf5 S[\ohQp L?==?> U9C@5 S_X]_W6
^_bcm5 `aY [_c_a_Z `VaSl] n\V]V^c_] e_a]l Slbcd`QVc cQ[ ^QXlSQ6
V]lZ \p]RUQ6b`Yb_[ D ncd bdj^_bcm ]l aQbb]_caY] `_XWV5 Q `_[Q
]_W^_ ^V _RaQjQcm S^Y]Q^Yp ^Q nc_c n[X_cYhVb[YZ b\dhQZ7

BY]S_\5 bc_pjYZ S e_a]V `VaSl] n\V]V^c_]5 _`aVUV\pVc UQ\m^VZ6
iYZ SlR_a bcaQcVTYY SlhYb\V^Yp nc_Z e_a]l7 3_X]_W^_bcVZ cdc caY7
@aVWUV SbVT_5 b bY]S_\_] ]_WVc Rlcm bSpXQ^Q ed^[gYp ‑ RYR\Y_6
cVh^Qp 1Sbca_V^^Qp S aVQ\YXQgYo <Yb`Q2 Y\Y _`YbQ^^Qp S `a_TaQ]]V7

@3__RjV6c_ \_TYhVb[_Z YbcY^_Z S <Yb`V bhYcQVcbp \oR_V \6SlaQWV^YV5 _c\Yh6
^_V _c >9<5 ^_ ed^[gYY5 `_ bS_V]d b]lb\d S_XSaQjQojYV \_TYhVb[_V X^QhV^YV5 S
[QhVbcSV `aVUbcQS\V^Yp ݷYbcY^lݷ Yb`_\mXdoc SbVTUQ Y]V^^_ bY]S_\ D7
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Nc_c b\dhQZ ]_W^_ bhYcQcm _b^_S^l]D `a_TaQ]]Q ^Q <Yb`V b_bc_Yc
YX ed^[gYZ5 Q `aY]V^V^YV ed^[gYZ [ QaTd]V^cQ] ‑ bS_VT_ a_UQ ed^6
UQ]V^c5 ^Q [_c_a_] `_bca_V^_ Vݷ Yb`_\^V^YV7 BcaQcVTYp SlhYb\V^Yp
XUVbm bQ]Qp `a_bcQp Y `_^pc^QpC SbV n\V]V^cl e_a]l5 [a_]V `VaS_6
T_5 SlhYb\pocbp5 `_b\V hVT_ ed^[gYp5 YUV^cYeYgYa_SQ^^Qp `VaSl]
n\V]V^c_] e_a]l5 `aY]V^pVcbp [ aVXd\mcQcQ] ncYf SlhYb\V^YZ [Q[
[ `QaQ]VcaQ]7 AQbb]_caY] U\p `aY]VaQ SlhYb\V^YV \6SlaQWV^Yp

13 14 < @2 > 16 ? =22

@VaSlZ n\V]V^c nc_Z e_a]l ‑ bY]S_\ b Y]V^V] ݷ3ݷ 1^Q`_]^Y]5 hc_
S R_\miY^bcSV UYQ\V[c_S <Yb`Q nc_ U_`dbcY]lZ YUV^cYeY[Qc_a25 b
[_c_al] bSpXQ^Q Sbca_V^^Qp S <Yb` ed^[gYp d]^_WV^YpC _^Q `aY^Y6
]QVc `a_YXS_\m^_V hYb\_ hYb\_Slf QaTd]V^c_S Y S_XSaQjQVc Yf `a_YX6
SVUV^YV7 @_b[_\m[d nc_ `a_bcQp ed^[gYp5 b^QhQ\Q \Yb`6SlhYb\YcV\m
U_\WV^ SlhYb\Ycm _bcQ\m^lV n\V]V^cl e_a]lC b`Yb_[ 14 < @25 [_^6
bcQ^cd > Y b`Yb_[ 16 ? =27 ;Q[ ]_W^_ U_TQUQcmbp5 bY]S_\l b Y]V^Q]Y
ݷ4ݷ Y ݷ6ݷ bSpXQ^l b_ Sbca_V^^l]Y ed^[gYp]Y b\_WV^Yp Y SlhYcQ6
^YpD Sb`_]^YS5 hc_ [_^bcQ^cl5 S c_] hYb\V hYb\_SlV5 SlhYb\pocbp
bQ]Y S bVRp5 ]l dSYUY]5 hc_ aVXd\mcQc_] SlhYb\V^Yp n\V]V^c_S Yb6
f_U^_Z e_a]l RdUdc hYb\Q :95 > Y ;D Y]V^^_ [ ncY] QaTd]V^cQ] Rd6
UVc `aY]V^V^Q ed^[gYp d]^_WV^Yp5 Q aVXd\mcQc_] bcQ^Vc5 _hVSYU^_5
hYb\_ :997

B\dhQZ5 [_TUQ `VaSlZ n\V]V^c e_a]l YUV^cYeYgYadVc ed^[gYo5
_U^_SaV]V^^_ bQ]lZ `a_bc_Z Y bQ]lZ SQW^lZ5 ^_ `aY nc_] ^Y[_Y] _R6
aQX_] ^V VUY^bcSV^^lZ7 B bY]S_\_] ]_WVc Rlcm bSpXQ^ cQ[WV ]Q[a_bD
[a_]V c_T_5 bY]S_\ ]_WVc XQUQSQcm b`VgYQ\m^do e_a]d 7

BYbcV]Q ]Q[a_b_S S <Yb`V bdjVbcSV^^_ _c\YhQVcbp _c cVf ]Q[a_`a_gVbb_6
a_S5 [_c_alV ]l SYUV\Y S pXl[V QbbV]R\VaQ5 BY Y BY44C `_ bdcY \Yb`_Sb[YZ
]Q[a_b ‑ nc_ `aQSY\_5 ^Q`YbQ^^_V ^Q <Yb`V 1Y ]_TdjVV5 S hQbc^_bcY5 Yb`_\mX_6
SQcm ed^[gYY YX ^QiVZ `a_TaQ]]l25 b_T\Qb^_ [_c_a_]d U_\W^Q Rlcm `_bca_V^Q
e_a]Q5 [_c_aQp dWV RdUVc SlhYb\V^Q U\p `_\dhV^Yp aVXd\mcQcQ7 =Q[a_b bS_Y
`QaQ]Vcal `_\dhQVc S c_] SYUV5 S [_c_a_] _^Y Sf_Upc S ]Q[a_SlX_S5 c_ Vbcm
]Q[a_`QaQ]Vcal ^V SlhYb\pocbpD ]Q[a_aQbiYaV^YV `aVUbcQS\pVc b_R_Z Sl6
hYb\V^YV cV\Q ]Q[a_bQ `_U_R^_ c_]d5 [Q[ SlhYb\pVcbp cV\_ _Rlh^_Z ed^[gYY5
^_ aVXd\mcQc_] SlhYb\V^Yp cV\Q ]Q[a_bQ bcQ^_SYcbp ^V [_^Vh^lZ aVXd\mcQc5 Q
e_a]Q5 [_c_aQp Y RdUVc S Yc_TV SlhYb\V^Q5 hc_Rl UQcm aVXd\mcQc7 @_ S_X]_W6
^_bcY Y^cVa`aVcQc_a <Yb`Q SlhYb\pVc ]Q[a_bl 1`a_YXS_UYc ]Q[a_aQbiYaV^YV2
_UY^ aQX S_ SaV]p `VaSYh^_T_ Q^Q\YXQ `a_TaQ]]l5 ^_ cQ[Qp S_X]_W^_bcm d ^VT_
Vbcm ^V SbVTUQC ^Q`aY]Va5 ^VS_X]_W^_ `a_YXSVbcY ]Q[a_aQbiYaV^YV5 [_TUQ _R6
aQR_cQ^l Vjݷ ^V SbV ed^[gYY5 SlXlSQV]lV S cV\V ]Q[a_bQ7 3 cQ[Yf b\dhQpf
]Q[a_aQbiYaV^YV _c[\QUlSQVcbp U_ `VaS_T_ SlhYb\V^Yp e_a]l5 b_UVaWQjVZ
]Q[a_SlX_S7 @_b[_\m[d `QaQ]Vcal ]Q[a_bQ SlhYb\V^Yo ^V `_U\VWQc5 ]Q[a_6
aQbiYaV^YV ]_W^_ `a_YXSVbcY _UY^ aQX5 `_b\V hVT_ XQ]V^Ycm S cV\V `a_TaQ]]l
]Q[a_SlX_S ^Q aVXd\mcQc ]Q[a_aQbiYaV^Yp7

@_Ua_R^_V aQbb]_caV^YV ]Q[a_b_S <Yb`Q ]l _bcQSY] XQ aQ][Q]Y ^QiVZ
[^YTYD _c]VcY] c_\m[_5 hc_ ncQ bYbcV]Q ]_WVc b\dWYcm SVbm]Q ^QT\pU^_Z Y\\o6
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bcaQgYVZ _U^_T_ `a_bc_T_ eQ[cQC ]Q[a_bl b_SVaiV^^_ ^V _RpXQ^l Rlcm cQ[Y]Y
_`Qb^l]Y5 [aYSl]Y Y `a_cYS^l]Y5 [Q[ S pXl[V BY7 Cdc S_`a_bl ^V [ ]Q[a_`a_6
gVbbYa_SQ^Yo [Q[ pS\V^Yo5 Q [ [_^[aVc^_]d pXl[d Y [_^[aVc^_]d S_`\_jV^Yo
nc_T_ pS\V^Yp7

6b\Y bY]S_\ S `VaS_] n\V]V^cV e_a]l d[QXlSQVc ^Q c_5 hc_ ncQ
e_a]Q ‑ b`VgYQ\m^Qp5 ]l Y]VV] UV\_ b bQ]l] XQ[_SlaYbcl] Y ^V[aQ6
bYSl] b\dhQV]7 >Y[Q[Yf VUY^lf `aQSY\ U\p nc_T_ b\dhQp ^V bdjVbcSd6
Vc7 @aQSY\Q SlhYb\V^Yp d [QWU_Z b`Vge_a]l bS_YC ^V[_c_alV
n\V]V^cl e_a]l ]_Tdc SlhYb\pcmbp5 UadTYV `aY nc_] SlhYb\pcmbp
^V RdUdc5 b`Vge_a]Q ]_WVc `_UaQXd]VSQcm ^V[YV S\_WV^^lV b`Yb[Y5
n\V]V^cl [_c_alf Yb`_\mXdocbp `_ ^V[Y] fYcal] `aQSY\Q]5 _UY^ Y
c_c WV n\V]V^c _U^_Z Y c_Z WV e_a]l ]_WVc SlhYb\pcmbp Y\Y ^V
SlhYb\pcmbp S XQSYbY]_bcY _c aVXd\mcQc_S UadTYf SlhYb\V^YZ5 b`Vg6
e_a]l ]_Tdc ]Q^Y`d\Ya_SQcm [_^cV[bcQ]Y5 cQ[ hc_ hQbcm SlhYb\V^YZ
`a_ZUݷc S _U^_] [_^cV[bcV5 hQbcm ‑ S UadT_]7 ?`YbQ^YV [QWU_Z `_U6
UVaWYSQV]_Z b`Vge_a]l b_UVaWYc `_Ua_R^lV d[QXQ^Yp ^Q c_5 [Q[ Rd6
UVc `a_Ybf_UYcm Vݷ SlhYb\V^YV7 ?c]VcY]5 hc_ ^QR_a b`Vge_a] U\p
[QWU_T_ UYQ\V[cQ <Yb`Q XQ[alclZ5 c_ Vbcm ^Q`YbQcm ^Q <Yb`V
^_Sdo b`Vge_a]d ^VS_X]_W^_7 B `_]_jmo b`Vge_a] b_XUQcV\Y <Yb`Q
Y VT_ UYQ\V[c_S aViQoc `a_R\V]l5 [_c_alV ^V `_\dhQVcbp aViYcm ^Y
ed^[gYp]Y5 ^Y ]Q[a_bQ]Y7 =_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ b`Vg6
e_a]Q] S <Yb`V _cSVUV^Q a_\m5 [_c_ado S UadTYf pXl[Qf YTaQVc bY^6
cQ[bYbD `aY nc_] _Rlh^_ XQ]VhQoc5 hc_ bY^cQ[bYbQ S <Yb`V S__RjV6c_
^Vc ‑ ^V ^QXlSQcm WV bY^cQ[bYb_] `aQSY\Q XQ`YbY b`Yb[_S7

3 UQ\m^VZiV] YX\_WV^YY ^Q] `_caVRdocbp ^V[_c_alV YX b`Vge_a]
Y Sbca_V^^lf ed^[gYZ <Yb`QD `_`lcQV]bp _ ^Yf aQbb[QXQcm7 ;Q[ _Rlh6
^_ S cQ[Yf b\dhQpf5 ^V RdUV] `lcQcmbp _Rkpcm ^V_Rkpc^_V Y `VaVhYb6
\Ycm5 ^Q`aY]Va5 ^Vb[_\m[_ b_cV^ 112 ed^[gYZ5 Sbca_V^^lf S c_c WV
L?==?> U9C@ ‑ _TaQ^YhY]bp \Yim cV]Y5 [_c_alV ^Q] `_^QU_Rpcbp S
`aY]VaQf5 Y U_RQSY] [ ^Y] ^V[_c_alV YX cVf5 hc_ ]_Tdc d\dhiYcm ^QiV
`_^Y]Q^YV `a_Ybf_UpjVT_7

>Qh^ݷ] b_ b`Vge_a]l5 [_c_aQp `aY]V^pVcbp bc_\m hQbc_5 hc_ U\p
^Vݷ SSVUV^_ b`VgYQ\m^_V [aQc[_V _R_X^QhV^YV7 NcQ b`Vge_a]Q ^QXlSQ6
Vcbp AE?D55 `aVU`_\QTQVc _UY^ QaTd]V^c5 Q b\dWYc _^Q U\p R\_[Ya_S[Y
SlhYb\V^YpD `_`a_bcd T_S_ap5 bS_Z VUY^bcSV^^lZ QaTd]V^c _^Q S_X6
SaQjQVc S [QhVbcSV X^QhV^Yp5 ^V SlhYb\YS VT_7 >Q`aY]Va5 X^QhV^YV]
SlaQWV^Yp 1AE?D5 1: ; <22 RdUVc b`Yb_[ 1: ; <2D Vb\Y5 b[QWV]5 ^Q]
^dW^_ `VaVUQcm cQ[_Z b`Yb_[ S ed^[gYo 1`dbcm _^Q ^QXlSQVcbp O25
c_ RVX b`Vge_a]l AE?D5 ^Q] `aYUݷcbp cdT_C SlhYb\V^YV SlaQWV^Yp
16 1: ; <22 1Vb\Y 6 ‑ `a_bcQp ed^[gYp2 SlX_SVc _iYR[d5 `_b[_\m[d
Y^cVa`aVcQc_a U\p ^QhQ\Q `_`lcQVcbp SlhYb\Ycm SlaQWV^YV 1: ; <2
[Q[ e_a]d5 Q `VaSlZ n\V]V^c b`Yb[Q ‑ [_^bcQ^cQ : ‑ b_SbV] ^V `_f_6
WQ ^Q bY]S_\5 Y]V^dojYZ ed^[gYo Y\Y b`Vge_a]d7 @_nc_]d5 hc_Rl
`aY]V^Ycm ed^[gYo 6 [ b`Yb[d 1: ; <25 [_^bcad[gYp `_caVRdVcbp R_6
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\VV b\_W^QpC 16 1AE?D5 1: ; <222 Y\Y5 Vb\Y Yb`_\mX_SQcm [aQc[do
XQ`Ybm5 16 ’1: ; <227 ;_^bcad[gYp SYUQ ’H [Q[ aQX Y Vbcm c_ [aQc6
[_V _R_X^QhV^YV U\p 1AE?D5 H27 ;a_]V b`Yb[_S5 XQjYcd _c SlhYb\V^Yp
hQbc_ `aY]V^poc [ bY]S_\Q]5 Vb\Y f_cpc Yb`_\mX_SQcm Yf ^V S a_\Y
`VaV]V^^lf5 Q S a_\Y X^QhV^YZ7

1aYe]VcYhVb[YV ed^[gYY b\_WV^Yp5 SlhYcQ^Yp Y d]^_WV^Yp ]l
dWV SYUV\Y5 _c]VcY] c_\m[_5 hc_ SbV ncY ed^[gYY `aY^Y]Qoc `a_YX6
S_\m^_V [_\YhVbcS_ QaTd]V^c_S5 `aYhݷ] ed^[gYp SlhYcQ^Yp5 Vb\Y VZ
UQcm _UY^ QaTd]V^c5 ]V^pVc VT_ X^Q[ ^Q `a_cYS_`_\_W^lZ5 c7 V7 aQR_cQ6
Vc [Q[ d^Qa^lZ ]Y^db7 Ed^[gYp UV\V^Yp _R_X^QhQVcbp5 [Q[ ]l Y ]_T\Y
_WYUQcm5 bY]S_\_] ݷ8ݷ 1XUVbm bQ]_V SaV]p Sb`_]^Ycm _ aQgY_^Q\m^lf
hYb\Qf5 hc_Rl aVXd\mcQc SlhYb\V^Yp5 b[QWV]5 e_a]l 18 ; <2 ^V bcQ\
U\p ^Qb boa`aYX_]27 Ed^[gYY QaYe]VcYhVb[_T_ baQS^V^Yp hYbV\ _R_6
X^QhQocbp bY]S_\Q]Y 5ݷEݷ 5ݷGݷ 5ݷFݷ 5ݷEFݷ DݷGFݷ U\p _c^_iV^Yp V^ݷ aQS6
ݷ_^ _Rlh^_ Yb`_\mXdVcbp bY]S_\ 5ݷ8Fݷ f_cp XUVbm S_X]_W^l SQaYQ^cl7
NcY ed^[gYY ]_Tdc SVa^dcm \YR_ >9<5 \YR_ D7

;_\m b[_a_ d ^Qb `_pSY\Ybm \_TYhVb[YV X^QhV^Yp5 bc_Yc d`_]p^dcm
ed^[gYo \_TYhVb[_T_ _caYgQ^Yp >?D7 8UVbm Sbݷ `a_bc_C d ^Vݷ _UY^ QaTd6
]V^c5 Y Vb\Y nc_c QaTd]V^c >9<5 _^Q S_XSaQjQVc D5 Q U\p \oR_T_ UadT_T_
X^QhV^Yp QaTd]V^cQ S_XSaQjQVc >9<7 B_ bSpX[Q]Y U\p [_^ko^[gYY Y
UYXko^[gYY UV\Q _Rbc_pc b\_W^VV7 ?R_X^QhQocbp _^Y5 [Q[ ]_W^_ U_6
TQUQcmbp5 bY]S_\Q]Y 1>4 Y ?B5 ^_ SlhYb\pocbp `aY nc_] `_ _b_Rl]
`aQSY\Q]7 E_a]Q 1>4 SlhYb\pVc bS_Y QaTd]V^cl `_ _U^_]d b\VSQ ^Q6
`aQS_5 Y Vb\Y X^QhV^YV] _hVaVU^_T_ QaTd]V^cQ _[QXQ\Qbm \_Wm 1c7 V7
>9<25 SlhYb\V^Yp ^V]VU\V^^_ `aV[aQjQocbp5 S_XSaQjQVcbp \_WmD Vb\Y
SbV QaTd]V^cl SlhYb\Y\Ybm S YbcY^d5 S_XSaQjQVcbp X^QhV^YV `_b\VU^V6
T_ QaTd]V^cQ 1nc_ ^V _RpXQcV\m^_ D5 SVUm \_TYhVb[_Z YbcY^_Z bhYcQVcbp
hc_ dT_U^_5 [a_]V >9<27 1^Q\_TYh^l] _RaQX_] aQR_cQVc Y ?BC _^Q Sl6
hYb\pVc bS_Y QaTd]V^cl `_ _U^_]d b\VSQ ^Q`aQS_5 Y Vb\Y _hVaVU^_V
X^QhV^YV ‑ YbcY^Q5 c_ SlhYb\V^Yp `aV[aQjQocbp5 e_a]Q S_XSaQjQ6
Vc [Q[ aQX nc_ `_b\VU^VV X^QhV^YVD Vb\Y WV SbV SlhYb\V^^lV X^QhV^Yp
Rl\Y \_W^l5 S_XSaQjQVcbp \_Wm7

3^Y]QcV\m^lZ hYcQcV\m dWV ]_T XQ]VcYcm `_US_fC ]l ^Y aQXd ^V
^QXSQ\Y 1>4 Y ?B ed^[gYp]Y7 3 bQ]_] UV\V5 ed^[gYp]Y _^Y Rlcm ^V ]_6
Tdc5 SVUm `aY SlhYb\V^YY e_a]l b SlX_S_] _Rlh^_Z ed^[gYY \Yb`6Sl6
hYb\YcV\m b^QhQ\Q SlhYb\pVc X^QhV^Yp SbVf QaTd]V^c_S5 Y \Yim `_b\V
nc_T_ `_\dhQVc d`aQS\V^YV b_RbcSV^^_ ed^[gYp5 c_TUQ [Q[ U\p 1>4 Y ?B
SbV QaTd]V^cl5 [a_]V `VaS_T_5 ]_Tdc cQ[ Y _bcQcmbp ^VSlhYb\V^^l]Y
1nc_ SQW^_5 ^Q`aY]Va5 Vb\Y d ^Yf Vbcm `_R_h^lV neeV[cl27

=_W^_ aQbb]QcaYSQcm 1>4 Y ?B [Q[ b`Vge_a]l5 f_cp5 ^Q`aY]Va5 S b`VgYeY6
[QgYY L?==?> U9C@ _^Y _R_X^QhV^l [Q[ Sbca_V^^lV ]Q[a_blD Yf UVZbcSYcV\m^_
]_W^_ aVQ\YX_SQcm [Q[ ]Q[a_bl5 Yb`_\mXdp RQX_Sdo b`Vge_a]d 965 _ [_c_a_Z
aVhm `_ZUݷc ^YWV7
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5\p Q^Q\YXQ Y bY^cVXQ bcad[cda UQ^^lf5 b_bcQS\V^^lf YX c_hVh^lf
`Qa 1S c_] hYb\V b`Yb[_S25 <Yb` c_WV b_UVaWYc apU Sbca_V^^lf ed^[6
gYZ7 5\p b_XUQ^Yp ^_S_Z c_hVh^_Z `Qal Yb`_\mXdVcbp ed^[gYp 3?>C5
_^Q `aY^Y]QVc USQ QaTd]V^cQ Y S_XSaQjQVc c_hVh^do `Qad5 b_bcQS\V^6
^do YX Yf X^QhV^YZ7 CQ[5 b`Yb_[ 1: ; <2 ]_W^_ b_bcQSYcm b\VUdojY]
SlaQWV^YV]C

13?>C : 13?>C ; 13?>C < >9<222

>QXSQ^YV 3?>C `a_Ybf_UYc _c b\_SQ 3?>CDBE3D7 9^cVaVb^_5 hc_ S Q^T\YZ6
b[Yf cV[bcQf c_hVh^lV `Qal hQbc_ ^QXlSQocbp `a_bc_ 3?>C5CD ]_W^_
SbcaVcYcm _R_a_cl Sa_UV D85ݷ <1CD 3?>C ?6 D85 <9CD7ݷ

B Y]V^Q]Y USdf _b^_S^lf ed^[gYZ U\p Q^Q\YXQ b`Yb[_S Sbݷ
^Vb[_\m[_ b\_W^VV7 Ed^[gYp 31B YXS\V[QVc YX c_hVh^_Z `Qal X^Q6
hV^YV \VS_Z hQbcY5 ed^[gYp 34B ‑ X^QhV^YV `aQS_Z hQbcY7 >Q6
`aY]Va5 SlaQWV^YV 131B ’1: ; <22 SVa^ݷc X^QhV^YV :5 SlaQWV^YV
134B ’1: ; <22 ‑ X^QhV^YV 1; <2A7

Hc_Rl `_^pcm5 `_hV]d U\p ncYf ed^[gYZ Yb`_\mXdocbp bc_\m bcaQ^^lV Y]V6
^Q5 ^dW^_ _RaQcYcmbp [ Ybc_aYY 1b]7 7:7:27::ݷ =QiY^^_V b\_S_ RKV6@9= b_bcQS6
\p\_ <? RYc5 S a_\Y _`VaQcYS^_Z `Q]pcY Yb`_\mX_SQ\Ybm faQ^Y\YjQ ^Q ]QT6
^Yc^lf bVaUVh^Y[Qf ^Q =9B? phVV[ `_ <? RYc [QWUQp7 CQ[Yf dbca_ZbcS [ _U^_Z
]QiY^V ]_W^_ Rl\_ `_U[\ohYcm ^Vb[_\m[_ 1^Q`aY]Va5 [_^[aVc^lZ n[XV]`\pa
RKV6@9=5 ^Q [_c_a_] aQR_cQ\ 5W_^ =Q[[QacY5 Y]V\ USQ cQ[Yf RQ^[Q `Q]pcY2D
QUaVb^Qp iY^Q Rl\Q :>6aQXapU^_Z5 cQ[ hc_ cV_aVcYhVb[Y ]QiY^Q ]_T\Q Rl aQR_6
cQcm b S_bV]mo RQ^[Q]Y `Q]pcY5 ^_ ^Q `aQ[cY[V [ _U^_Z ]QiY^V bc_\m[_ `Q]pcY
^Y[_TUQ ^V `_U[\ohQ\Y SSYUd Vݷ U_a_T_SYX^l5 UQ Y `_caVR^_bcY S _`VaQcYS^_Z
`Q]pcY S cV SaV]V^Q Rl\Y SVbm]Q b[a_]^l]Y7

=QiY^^lV [_Ul5 SbVTUQ XQ^Y]QSiYV a_S^_ _U^d <?6RYc^do phVZ[d `Q]pcY5
Y]V\Y USQ _b^_S^lf e_a]QcQ ‑ b <6RYc^l]Y Y :;6RYc^l]Y [_UQ]Y _`VaQgYZ7
?RQ e_a]QcQ [_]Q^U `aVUdb]QcaYSQ\Y ]Vbc_ U\p :>6RYc^_T_ QUaVbQ Y <6RYc^_T_
`_\p D17 U\p SlR_a[Y Y^UV[b^lf aVTYbca_S 1bQ]Yf ncYf aVTYbca_S Rl\_ SbVT_
caY5 cQ[ hc_ [QWUlZ YX RYc_S `_\p D17 `_U[\ohQ\ _UY^ YX aVTYbca_SD Vb\Y Yf
`_U[\ohQ\_bm R_\miV _U^_T_5 Yf b_UVaWY]_V XQhV]6c_ `_USVaTQ\_bm `_RYc_S_Z
UYXko^[gYY27 3 [_]Q^UQf b :;6RYc^l] [_U_] _`VaQgYY `_b\V nc_T_ _bcQSQ\_bm
SbVT_ iVbcm bS_R_U^lf RYc5 USQ YX ^Yf Yb`_\mX_SQ\Ybm U\p ^V[Yf e\QT_S5 hVclaV
_bcQSQ\Ybm RVX `aY]V^V^Yp7 5\p ^Qb bVZhQb ^Q]^_T_ Y^cVaVb^VV UadT_Z e_a]Qc
[_]Q^Ul5 S [_c_a_] ^Q [_U _`VaQgYY _cS_UY\_bm SbVT_ caY RYcQ7 ?bcQSiYVbp :>
RYc Yb`_\mX_SQ\Ybm5 hc_Rl XQUQcm ^V[_V X^QhV^YV 1[Q[ ]l b[QXQ\Y Rl bVZhQb5
V`_baVUbcSV^^lZ^ݷ _`VaQ^U2ݷ `ap]_ S [_UV [_]Q^Ul7 3 [_]Q^UQf5 aQR_cQSiYf
b QUaVbQ]Y5 nc_ `_\V Yb`_\mX_SQ\_bm5 hc_Rl SlhVbcm VT_ YX X^QhV^Yp QUaVbQ5 Y
^QXlSQ\_bm 453B5=5>D7

;_bSV^^_Z QUaVbQgYY S b_SaV]V^^_] Vݷ `_^Y]Q^YY S cV SaV]V^Q Vjݷ ^V Rl6
\_5 `_nc_]d S `a_TaQ]]Qf iYa_[_ Yb`_\mX_SQ\bp `aY5[ݷ ^l^V ^VS_X]_W^lZ
S `aY^gY`V ‑ `ap]Qp ]_UYeY[QgYp ]QiY^^lf Y^bcad[gYZ S_ SaV]p Yb`_\^V6

A6b\Y cdc hc_6c_ _[QXQ\_bm ^V`_^pc^_5 bQ]_V SaV]p SVa^dcmbp hdcm ^QXQU Y
Sb`_]^Ycm5 hc_ cQ[_V b`Yb_[ Y [Q[ _^ bca_Ycbp YX _cUV\m^lf c_hVh^lf `Qa7 @_[Q
^V RdUVc U_bcYT^dc_ `_^Y]Q^YV `a_Ybf_UpjVT_5 USYTQcmbp UQ\miV b]lb\Q ^Vc7
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^Yp7 ; QbbV]R\Vad `aY\QTQ\Qbm RYR\Y_cV[Q ]Q[a_b_S5 S[\ohQSiQp S c_] hYb\V
baVUbcSQ U\p Q^Q\YXQ Y ]_UYeY[QgYY Y^bcad[gYZ S _R_Yf e_a]QcQfD S hQbc^_6
bcY5 ]Q[a_b U\p YXS\VhV^Yp QUaVb^_Z hQbcY Y^bcad[gYY 1U\p _R_Yf e_a]Qc_S
Y^bcad[gYY5 `_b[_\m[d QUaVb^Qp hQbcm ^Qf_UY\Qbm S _U^Yf Y cVf WV RYcQf2 ^Q6
XlSQ\bp LJ[ 1L?>D5>DC ?6 D85 J44B5CC @1BD ?6 D85 [579CD5B25 Q ]Q[a_b U\p YXS\V6
hV^Yp UV[aV]V^c^_Z hQbcY YX Y^bcad[gYY b caݷfRYc^l] [_U_] ^QXlSQ\bp5 [Q[
]_W^_ U_TQUQcmbp5 LM[ 1L?>D5>DC ?6 D85 M53B5=5>D @1BD ?6 D85 [579CD5B27 B\_S_]
ݷ579CD5B]ݷ S nc_] [_^cV[bcV _R_X^QhQ\Qbm5 [Q[ ^Y bcaQ^^_5 phVZ[Q `Q]pcY7 AV6
TYbca_S S b_SaV]V^^_] `_^Y]Q^YY ^Q RKV6@9= Rl\_ iVbcm ‑ Q[[d]d\pc_a 1JL25
]^_WYcV\m6UV\YcV\m 1VZ25 caY Y^UV[b^lf aVTYbcaQ Y aVTYbca RUL 1R>CDBE3D9?>
U?31D9?> L?E>D5B25 faQ^YSiYZ QUaVb cV[djVZ 1c_h^VV5 b\VUdojVZ2 ]QiY^^_Z
[_]Q^UlD ^_ bQ]_ b\_S_ ݷaVTYbcaݷ S c_ SaV]p Vjݷ ^V `aY_RaV\_ bca_T_T_ dX[_T_
X^QhV^Yp5 Yb`_\mXdV]_T_ S ^QiY U^Y7

@_b[_\m[d c_hVh^Qp `QaQ `aVUbcQS\pVc b_R_Z eQ[cYhVb[Y XQ`Ybm YX USdf
d[QXQcV\VZ5 b_XUQcV\p] <Yb`Q S_ T\QSV b =Q[[QacY `_[QXQ\_bm S`_\^V VbcV6
bcSV^^l] aQb`_\QTQcm USQ QUaVbQ S _U^_Z phVZ[V `Q]pcY c_h^_ cQ[ WV5 [Q[ aQb6
`_\QTQ\Ybm QUaVb^Qp Y UV[aV]V^c^Qp hQbcY S ]QiY^^lf Y^bcad[gYpf b caݷfRYc6
^l] _`[_U_]C [Q[ ]Y^Y]d] nc_ `_XS_\p\_ `aY]V^pcm dWV Y]VojYVbp ]Q[a_bl
U\p ]Q^Y`d\pgYZ b hQbcp]Y <?6RYc^_T_ b\_SQ7 3 hVbcm ncYf ]Q[a_b_S Y ^QXSQ6
\Y \Yb`_Sb[YV ed^[gYY 31B Y 34BD S`a_hV]5 Vb\Y dW T_S_aYcm b_SbV] c_h^_5
YX^QhQ\m^_ ncY USV ed^[gYY `_`a_bcd `aVUbcQS\p\Y b_R_Z a_S^_ c_ WV5 hc_ Y
b__cSVcbcSdojYV ]Q[a_bl5 `_c_]d XQ ^Y]Y Y XQ[aV`Y\Ybm ^QXSQ^Yp ]Q[a_b_S7
3 \YcVaQcdaV hQbc_ ]_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ LJ[ Y LM[ ‑ nc_ ]Q6
iY^^lV [_]Q^Ul YX bYbcV]l [_]Q^U RKV6@9=D [Q[ SYUY]5 nc_ ^V b__cSVcbcSdVc
UVZbcSYcV\m^_bcY5 [_]Q^U b cQ[Y]Y Y]V^Q]Y ^Q RKV6@9= ^V Rl\_7

3 aQX\Yh^lf UYQ\V[cQf <Yb`Q ^V_U^_[aQc^_ `aVU`aY^Y]Q\Ybm `_`lc[Y YX6
RQSYcmbp _c bc_\m ݷbcaQ^^lfݷ Y]ݷ^ ed^[gYZ7 CQ[5 S L?==?> U9C@ Vbcm ed^[gYY
69BCD Y B5CD5 UV\QojYV a_S^_ c_ WV bQ]_V5 Q S UadTYf UYQ\V[cQf SbcaVhQocbp
ed^[gYY b Y]V^Q]Y 8514 Y D19<D `_f_WV5 _U^Q[_5 hc_ `a_TaQ]]Ybcl5 aQR_cQo6
jYV ^Q <Yb`V5 `_`a_bcd ^V f_cpc ^Y ^Q hc_ XQ]V^pcm 31B Y 34B5 aQbb]QcaYSQp
Yf 1S]VbcV b_ SbVZ Ybc_aYVZ `a_ RKV6@9=2 [Q[ ^V[do hQbcm d\mcdal]ݷ <Yb`Qݷ
Y bS_VT_ a_UQ X^Q[ b_RbcSV^^_Z `_bSpjݷ^^_bcY7

6b\Y U\p `_bca_V^Yp b`Yb[Q YX ^Vb[_\m[Yf n\V]V^c_S Sl`YblSQcm
pS^_ SbV SlX_Sl 3?>C5 [_U `_\dhQVcbp U_S_\m^_ Ta_]_XU[YZ Y ^VdU_6
R_hYcQV]lZ7 Ed^[gYp <9CD `_XS_\pVc bUV\Qcm c_ WV bQ]_V ^QT\pU^VVC
_^Q bca_Yc b`Yb_[ YX bS_Yf QaTd]V^c_S7 >Q`aY]Va5 SlhYb\V^YV e_a]l
1<9CD ’1 ’2 ’32 UQbc S [QhVbcSV aVXd\mcQcQ b`Yb_[ 1J K L27

@aY aQR_cV b_ b`Yb[Q]Y ]_Tdc Rlcm `_\VX^l ^Vb[_\m[_ `aVUY[Q6
c_S 5 c7 V7 ed^[gYZ5 `a_SVapojYf ^V[_c_a_V db\_SYV Y S_XSaQjQojYf
\_TYhVb[_V 1YbcY^^_bc^_V2 X^QhV^YV7 Ed^[gYp <9CD@ `a_SVapVc5 pS\p6
Vcbp \Y Vݷ VUY^bcSV^^lZ QaTd]V^c b`Yb[_] 1S_X]_W^_5 `dbcl]2C S_X6
SaQjQVc D U\p `a_YXS_\m^lf c_hVh^lf `Qa Y Qc_]Q >9<5 S `a_cYS^_]
b\dhQV S_XSaQjQVc >9<7 Ed^[gYp 1D?= S_XSaQjQVc YbcY^d5 [_TUQ Vݷ Qa6
Td]V^c ‑ Qc_]5 c_ Vbcm ^V c_hVh^Qp `QaQ7 Ed^[gYp >E<< `a_SVapVc5
pS\pVcbp \Y Vݷ QaTd]V^c `dbcl] b`Yb[_]D ^Q bQ]_] UV\V _^Q aQR_cQVc
c_h^_ cQ[ WV5 [Q[ Y >?D5 ^_ U\p ^QT\pU^_bcY S b\dhQpf5 [_TUQ `_ b]lb\d
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Y]VVcbp S SYUd Y]V^^_ `a_SVa[Q b`Yb[Q ^Q `dbc_cd5 \dhiV Yb`_\mX_SQcm
Y]p >E<<7

@a_TaQ]]Ya_SQcm ^Q <Yb`V b_SVaiV^^_ ^VS_X]_W^_ RVX _`VaQ6
gYp1db\_S^Qpdb\_S^lf _`VaQgYZ5 `aYh5[ݷ `_f_WV5 =Q[[QacY `aYUd6
]Q\ db\_S^do _`VaQgYo `VaSl]7 @_XWV ncQ _`VaQgYp S_i\Q S_ ]^_TYV
pXl[Y `a_TaQ]]Ya_SQ^Yp5 S c_] hYb\V S BY Y BY44 ‑ nc_ cQ bQ]Qp
cVa^Qa^Qp _`VaQgYp5 XQ`YblSQV]Qp hVaVX X^Q[ S_`a_bQ Y US_Vc_hYV7
3 <Yb`V cQ WV _`VaQgYp XQUQݷcbp b`VgYQ\m^_Z e_a]_Z 967 NcQ b`Vg6
e_a]Q `aY^Y]QVc caY QaTd]V^cQ 1`_b\VU^YZ ]_W^_ _`dbcYcm25 SlhYb6
\pVc `VaSlZ YX ^Yf5 XQcV]5 Vb\Y `_\dhY\_bm hc_6c_5 _c\Yh^_V _c >9<5
c_ Vbcm YbcY^Q5 SlhYb\pVc Sc_a_Z QaTd]V^c5 Vb\Y WV aVXd\mcQc_] Sl6
hYb\V^Yp `VaS_T_ bcQ\Q \_Wm 1>9<25 c_ SlhYb\pVc caVcYZ QaTd]V^c7 AV6
Xd\mcQc_] SlhYb\V^Yp SbVZ e_a]l bcQ^_SYcbp aVXd\mcQc SlhYb\V^Yp
Sc_a_T_ Y\Y caVcmVT_ QaTd]V^cQ7 6b\Y caVcmVT_ QaTd]V^cQ ^Vc5 Q `aY Sl6
hYb\V^YY `VaS_T_ `_\dhY\bp >9<5 aVXd\mcQc_] SbVZ e_a]l bcQ^_SYcbp
>9<7 >Q`aY]Va5 e_a]Q

196 1G H 92 16 H2 17 16 H222

U\p bca_T_ `_\_WYcV\m^lf X^QhV^YZ 𝑥 SlhYb\Yc X^QhV^YV 𝑓(𝑥)5 Q U\p
^V`_\_WYcV\m^lf ‑ X^QhV^YV 𝑔(−𝑥)7

;Q[ ^Y bcaQ^^_5 `a_TaQ]]Ybcl5 `YidjYV ^Q <Yb`V5 Yb`_\mXdoc
e_a]d 96 _hV^m aVU[_5 `aQ[cYhVb[Y SbVTUQ `aVU`_hYcQp VZ R_\VV b\_W6
^lZ5 ^_ Y R_\VV d^YSVabQ\m^lZ SQaYQ^c SVcS\V^Yp5 `aVUbcQS\V^^lZ
b`Vge_a]_Z 3?>4B7 NcQ e_a]Q `_XS_\pVc _aTQ^YX_SQcm SVcS\V^YV ^Q
`a_YXS_\m^_V [_\YhVbcS_ b\dhQVS5 `_U_R^_ _`VaQc_aQ] SlR_aQ ‑ `Qb6
[Q\VSb[_]d 31C5 Y CG9D38 YX BYD [a_]V c_T_5 U\p [QWU_T_ SQaYQ^cQ Sl6
R_aQ ]_W^_ d[QXQcm `_b\VU_SQcV\m^_bcm YX `a_YXS_\m^_T_ [_\YhVbcSQ
e_a]5 `_U\VWQjYf Sl`_\^V^Yo7

E_a]Q 3?>4 _R\QUQVc U_S_\m^_ fYca_Z bcad[cda_Z7 @VaSl] n\V]V^6
c_] e_a]l5 VbcVbcSV^^_5 b\dWYc bY]S_\ 3?>4D Sc_a_Z Y `_b\VUdojYV
n\V]V^cl U_\W^l `aVUbcQS\pcm b_R_Z b`Yb[Y5 ^QXlSQV]lV 3?>46`aVU6
\_WV^Yp]Y 13?>4 3<1EC5C25 [_c_alV RdUdc aQbb]QcaYSQcmbp _UY^ XQ Uad6
TY]5 ^QhY^Qp b `VaS_T_7 ;QWU_V `aVU\_WV^YV S bS_o _hVaVUm b_bc_Yc
YX SlhYb\Y]lf SlaQWV^YZD `VaSlZ n\V]V^c `aVU\_WV^Yp SlhYb\p6
Vcbp S [QhVbcSV db\_SYpC Vb\Y aVXd\mcQc_] bcQ\Q YbcY^Q 1hc_ dT_U^_5
[a_]V >9<25 c_ 3?>4 SlRYaQVc nc_ `aVU\_WV^YV5 S `a_cYS^_] b\dhQV
_^ `VaVf_UYc [ aQbb]_caV^Yo b\VUdojVT_ `aVU\_WV^Yp7 6b\Y ^Y _U6
^_ YX `aVU\_WV^YZ ^V Rl\_ SlRaQ^_5 aVXd\mcQc_] SbVZ e_a]l 3?>4
bcQ^_SYcbp >9<7 6b\Y WV _U^_ YX `aVU\_WV^YZ `_U_i\_5 c_ Vbcm VT_
XQT\QS^lZ n\V]V^c SlhYb\Y\bp S YbcY^d5 c_ _bcQ\m^lV e_a]l YX nc_T_
`aVU\_WV^Yp5 Vb\Y cQ[_SlV Vbcm5 RdUdc SlhYb\pcmbp _U^Q XQ UadT_Z5 Q

BBca_T_ T_S_ap5 `aY ^Q\YhYY ]Q[a_b_S e_a]Q 3?>4 ]_WVc Rlcm aVQ\YX_SQ^Q
hVaVX 96 S SYUV ]Q[a_bQD [Q[ b\VUbcSYV5 S R_\miY^bcSV aVQ\YXQgYZ 3?>4 ‑ nc_ ^V
b`Vge_a]Q5 Q Sbca_V^^lZ ]Q[a_b7
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aVXd\mcQc_] SbVT_ 3?>4 RdUVc _RkpS\V^ aVXd\mcQc SlhYb\V^Yp `_b\VU6
^VZ YX ^Yf7 6b\Y `aVU\_WV^YV b_bc_p\_ c_\m[_ YX XQT\QS^_T_ n\V]V^cQ5
aVXd\mcQc_] 3?>4 RdUVc aVXd\mcQc SlhYb\V^Yp nc_T_ n\V]V^cQ7

HQbc_ S `_b\VU^V] `aVU\_WV^YY e_a]l 3?>4 XQT\QS^l] n\V]V^c_]
bcQSpc Qc_] DD cQ[_V `aVU\_WV^YV baQRQclSQVc5 Vb\Y ^Y _U^_ YX `aVUl6
UdjYf ^V SlRaQ^_ ‑ Q^Q\_TYh^_ 5<C5 YX `Qb[Q\VSb[_T_ 31C5 Y\Y ]Vc[V
4561E<D YX _`VaQc_aQ CG9D38 pXl[Q BY7

CQ[5 S]Vbc_ `aYSVUݷ^^_Z SliV e_a]l 96 ]_W^_ ^Q`YbQcmC

13?>4
11G H 92 16 H22
1D 17 16 H222

2

@_hV]d `a_TaQ]]Ybcl hQjV SbVT_ `aVU`_hYcQoc Y]V^^_ cQ[ Y `YbQcm5
UQWV Vb\Y SVcSVZ SbVT_ USV Y S [QWU_Z a_S^_ _U^Q e_a]Q ‑ S_`a_b5 ^Q
[_c_alZ QSc_a ncYf bca_[ _cSVcQ ^V ^Qi7\ݷ

3 XQSVaiV^YV aQXT_S_aQ _ Sbca_V^^lf S_X]_W^_bcpf <Yb`Q _`Y6
iV] `aVUY[Qcl5 `aVU^QX^QhV^^lV U\p baQS^V^Yp `a_YXS_\m^lf SlaQ6
WV^YZ7 BQ]lZ `a_bc_Z YX ^Yf ‑ 5AC _^ S_XSaQjQVc YbcY^d c_TUQ Y
c_\m[_ c_TUQ5 [_TUQ _RQ VT_ QaTd]V^cQ `aY SlhYb\V^YY UQoc eYXYhVb[Y
_UY^ Y c_c WV _RkV[c ‑ ^V USQ _UY^Q[_Slf5 Q _UY^ Y c_c WV7 4QaQ^cY6
adVcbp nc_ _Rlh^_ c_\m[_ U\p bY]S_\_SC USdf bY]S_\_S b _UY^Q[_Sl]Y
Y]V^Q]Y S baVUV Sl`_\^V^Yp Rlcm ^V ]_WVc7

@aVUY[Qc 5A< hdcm b\_W^VVC _^ SlUQݷc YbcY^d S cVf WV b\dhQpf5
hc_ Y 5A5 ^_ S U_`_\^V^YV [ nc_]d ‑ Vjݷ Y Vb\Y _RQ VT_ QaTd]V^cQ
`aVUbcQS\poc b_R_Z _U^_ Y c_ WV hYb\_ 1_U^_T_ cY`Q2 Y\Y _UY^ Y c_c
WV Q\eQSYc^lZ bY]S_\7 ;Q[ ^Y bcaQ^^_5 aVQ\m^_ bdjVbcSdojYV aVQ6
\YXQgYY <Yb`Q hQbc_ UV\Qoc cQ[5 hc_ S_ SbVf b\dhQpf5 [_TUQ USQ _Rk6
V[cQ aQS^l S b]lb\V 5A< 1^Q`aY]Va5 aVXd\mcQcl SlhYb\V^Yp 14 > @2 Y
16 := ;225 _^Y _[QXlSQocbp aQS^l cQ[WV Y S b]lb\V 5A7 3 ^V[_c_alf
UYQ\V[cQf _UY^Q[_SlV bca_[Y aQS^l S b]lb\V 5A<5 UQWV Vb\Y nc_ eY6
XYhVb[Y aQX^lV _RkV[cl 1USV [_`YY _U^_Z bca_[Y25 ^_ S L?==?> U9C@
nc_ ^V cQ[7

B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ 5A< ‑ nc_ ^V c_ WV bQ]_V5 hc_ QaYe6
]VcYhVb[_V baQS^V^YV 1bY]S_\ F27 CQ[5 hYb\Q ; Y ;79 aQS^l S QaYe]VcY6
hVb[_] b]lb\V ‑ SlaQWV^YV 1F ; ;792 UQbc YbcY^d5 ^_ ncY USQ hYb\Q
^V RdUdc aQS^l ^Y S b]lb\V 5A<5 ^Y cV] R_\VV S b]lb\V 5A5 `_b[_\m[d
nc_ b_SVaiV^^_ aQX^lV _RkV[cl5 Y]VojYV aQX^lV cY`l7

>QYR_\VV b\_W^l] ]_W^_ bhYcQcm `aVUY[Qc 5AE1<C [a_]V baQS6
^V^Yp _RkV[c_S S b]lb\V 5A<5 _^ cQ[WV baQS^YSQVc 1aV[dabYS^_2 Yf
`_U_RkV[clC \VSdo Y `aQSdo hQbcY c_hVh^_Z `Qal5 b__cSVcbcSdojYV
n\V]V^cl ]QbbYS_S _UY^Q[_S_Z U\Y^l Y c7 `7
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9X UQ\m^VZiVT_ cV[bcQ ]l dX^QV] Vjݷ ^V[_c_a_V [_\YhVbcS_ Sbca_6
V^^lf S <Yb` b`Vge_a] Y ed^[gYZ5 ^_ `_[Q aQXT_S_a _ ^Yf XQ[Q^hY6
SQV] ‑ U\p `aY]Va_S ^Q] fSQcYc c_T_5 hc_ dWV SSVUV^_7

::7:7>7 @_\mX_SQcV\mb[YV ed^[gYY
@a_TaQ]]Q ^Q <Yb`V `aVUbcQS\pVc b_R_Z `_b\VU_SQcV\m^_bcm e_a]

SVaf^VT_ da_S^p 1Q^T\7 D?@6<5F5< 6?B=C25 [_c_alV S f_UV Sl`_\^V^Yp
`_b\VU_SQcV\m^_ SlhYb\pocbp _U^Q XQ UadT_Z7 ?Rlh^_ R_\miQp hQbcm
ncYf e_a] `aVUbcQS\pVc b_R_Z _`YbQ^Yp ed^[gYZ7

5\p _`YbQ^Yp ed^[gYY5 Y]VojVZ Y]p 1S SYUV bY]S_\Q25 `aY]V^pVc6
bp b`Vge_a]Q 456E>:97 3c_al] n\V]V^c_] nc_Z e_a]l bcQSpc bY]S_\5
[_c_alZ RdUVc b\dWYcm Y]V^V] U\p ^_S_Z ed^[gYYD caVcYZ n\V]V^c ‑
b`Yb_[ e_a]Q\m^lf `QaQ]Vca_S5 c_ Vbcm5 _`pcm WV5 bY]S_\_S5 [_c_alV
`_b\dWQc S cV\V ed^[gYY Y]V^Q]Y5 bSpXQ^^l]Y b_ X^QhV^Yp]Y eQ[cY6
hVb[Yf `QaQ]Vca_S5 d[QXQ^^lf `aY SlX_SVD UQ\VV _UY^ Y\Y ^Vb[_\m[_
n\V]V^c_S `aVUbcQS\poc b_R_Z cV\_ ed^[gYY ‑ `a_YXS_\m^lV e_a]l5
[_c_alV b\VUdVc SlhYb\YcmD X^QhV^YV] ed^[gYY QSc_]QcYhVb[Y bcQ6
^_SYcbp X^QhV^YV5 S_XSaQjݷ^^_V `_b\VU^VZ YX ncYf e_a]7 >Q`aY]Va5
b\VUdojQp ed^[gYp SlhYb\pVc UYb[aY]Y^Q^c [SQUaQc^_T_ daQS^V^YpC

1456E> CA5645D 11 2 32
16 13 2 22 13 = 1 322

2

8UVbm CA5645D ‑ Y]p ed^[gYY5 bY]S_\l 15 2 Y 3 ‑ e_a]Q\m^lV `QaQ6
]Vcal5 SlaQWV^YV 16 13 2 22 13 = 1 322 ‑ cV\_5 b_bc_pjVV S UQ^^_]
b\dhQV YX _U^_Z e_a]l7

BUV\QV] _U^_ SQW^_V XQ]VhQ^YV7 3 _c\YhYV _c ed^[gYZ Y e_a]5
aQbb]_caV^^lf ^Q]Y aQ^VV5 e_a]Q 456E> Y]VVc `_R_h^lZ neeV[cC
_^Q bSpXlSQVc bY]S_\ ‑ Y]p ed^[gYY ‑ b _RkV[c_] ed^[gYY5 Y ncQ
bSpXm5 aQXd]VVcbp5 `a_U_\WQVc bdjVbcS_SQcm `_b\V c_T_5 [Q[ SlhYb\V6
^YV e_a]l 456E> dWV XQSVaiV^_7

AQbb]_caY] R_\VV b\_W^lZ `aY]Va7 B\VUdojQp ed^[gYp SlhYb6
\pVc U\Y^d b`Yb[Q 1]l ^QX_Sݷ] Vݷ <5>7D8:5 `_b[_\m[d S R_\miY^bcSV
aVQ\YXQgYZ <Yb`Q ed^[gYp <5>7D8 Sbca_V^Q2C

1456E> <5>7D8: 1<CD2
13?>4

11>E<< <CD2 92
1D 14 : 1<5>7D8: 134B <CD2222

2
2

:9B_T\Qb^_ b`VgYeY[QgYY L?==?> U9C@5 456E> ‑ nc_ Sbca_V^^lZ ]Q[a_bD `VaV6
hYb\pcm `aY]YcYSl5 hVaVX [_c_alV _^ aVQ\YXdVcbp5 ]l ^V RdUV]7
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2QXYb_] aV[dabYY ]l XUVbm SlRaQ\Y b\dhQZ `dbc_T_ b`Yb[Q5 `aY nc_]
ed^[gYp S_XSaQjQVc ^_\mD S_ SbVf _bcQ\m^lf b\dhQpf ]l SlhYb\pV]
U\Y^d fS_bcQ ^QiVT_ b`Yb[Q Y `aYRQS\pV] VUY^Ygd7 D nc_Z aVQ\YXQ6
gYY Vbcm _`aVUV\ݷ^^lZ ^VU_bcQc_[C Vb\Y UQcm VZ `QaQ]Vca_] c_hVh^lZ
b`Yb_[ 1^Q`_]^Y]5 nc_ cQ[_Z b`Yb_[5 [_c_alZ XQ[Q^hYSQVcbp hV]6c_ _c6
\Yh^l] _c >9<25 `a_YX_ZUݷc _iYR[Q7 Nc_c ^VU_bcQc_[ \VT[_ Yb`aQSYcm5
XQ]V^YS SlX_S `aVUY[QcQ >E<< ^Q 1D?=C

1456E> <5>7D8: 1<CD2
13?>4

111D?= <CD2 92
1D 14 : 1<5>7D8: 134B <CD2222

2
2

?RV SVabYY ed^[gYY ]_W^_ `VaV`YbQcm S__RjV RVX 3?>45 Yb`_\mXdp R_\VV `a_6
bcdo e_a]d 96C

1456E> <5>7D8: 1<CD2
196 11D?= <CD2 9 14 : 1<5>7D8: 134B <CD2222

2

@aY]V^pcm cQ[_Z SQaYQ^c Y\Y SbVTUQ Yb`_\mX_SQcm 3?>4 ‑ aViQZcV bQ]Y7
3 cQ[_] SYUV ed^[gYp RdUVc bhYcQcm \oR_Z Qc_] b`Yb[_] ^d\V6

S_Z U\Y^l7 @_`a_RdV] ^Q`YbQcm cQ[_Z SQaYQ^c5 [_c_alZ RdUVc U\p
b`Yb[_S 1S c_] hYb\V c_hVh^lf2 S_XSaQjQcm Yf U\Y^d5 c_ Vbcm [_\Y6
hVbcS_ _RaQXdojYf b`Yb_[ c_hVh^lf `Qa5 U\p `dbclf b`Yb[_S ‑ 95 Q
U\p `a_YXS_\m^lf Qc_]_S ‑ b`VgYQ\m^_V X^QhV^YV5 S a_\Y [_c_a_T_ d
^Qb Slbcd`Yc >9<7 CQ[Qp aVQ\YXQgYp _[QWVcbp ^Vb[_\m[_ b\_W^VV5 XQc_
]l b]_WV] `a_UV]_^bcaYa_SQcm5 [Q[ SlT\pUYc 3?>4 R_\VV hV] ^Q USQ
`aVU\_WV^YpC

1456E> <5>7D8; 1<CD2
13?>4

11>E<< <CD2 92
111D?= <CD2 >9<2
111D?= 134B <CD22 :2
1D 14 : 1<5>7D8; 134B <CD2222

2
2

CQ[_V `_bca_V^YV ed^[gYY5 [_TUQ cV\_] Slbcd`QVc e_a]Q 3?>45 U\p
<Yb`Q cY`Yh^_7 AV[dabYp S nc_] pXl[V Slbcd`QVc S a_\Y _b^_S^_T_
Y^bcad]V^cQ5 Q `aY aV[dabYY5 [Q[ ]l X^QV]5 caVRdVcbp SlUV\V^YV Vݷ
RQXYbQD [a_]V c_T_5 hQbc_ caVRdVcbp _RaQR_cQcm _b_RlV b\dhQY5 [Q[ nc_
`_\dhY\_bm S ^QiV] `aY]VaV7
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3 =B7;7ݷ ]l `_Ua_R^_ _RbdUY\Y _`cY]YXQgYo _bcQc_h^_Z aV[dabYY5
bUV\QS XQ]VhQ^YV5 hc_ U\p pXl[Q BY cQ[Qp _`cY]YXQgYp cVf^YhVb[Y
S_X]_W^Q5 ^_ `_hcY ^Y[_TUQ ^V `aY]V^pVcbp5 `_b[_\m[d ]_WVc `aYSV6
bcY [ `a_YTalid S Rlbca_UVZbcSYY5 `aY nc_] aV[dabYp S BY Yb`_\m6
XdVcbp ^V bc_\m Q[cYS^_7 5\p <Yb`Q bYcdQgYp `ap]_ `a_cYS_`_\_W^QC
aV[dabYp XUVbm Yb`_\mXdVcbp `_SbV]Vbc^_5 `aY nc_] SlX_Sl ed^[gYZ
Y Yf Yb`_\^V^YV aVQ\YX_SQ^l cQ[5 hc_ _`cY]YXQgYp _bcQc_h^_Z aV[da6
bYY ^V c_\m[_ ^V b^YXYc _RjVT_ Rlbca_UVZbcSYp5 ^_ ]_WVc VT_ UQWV
`_SlbYcm7

3bV ^QiY aVQ\YXQgYY `_UbhݷcQ U\Y^l b`Yb[Q ^Q`YbQ^l cQ[5 hc_
aV[dabYp S ^Yf ^V pS\pVcbp _bcQc_h^_Z ‑ `_b\V aV[dabYS^_T_ SlX_SQ
`aYf_UYcbp Vjݷ `aYRQS\pcm VUY^Ygd [ `_\dhV^^_]d aVXd\mcQcd7 B`_b_R
R_amRl b nc_Z `a_R\V]_Z ^Q] dWV YXSVbcV^C XQUVZbcS_SQcm ^Q[Q`\Y6
SQojYZ `QaQ]Vca 1b]7 B7;7=27ݷ @VaV`YiV] ed^[gYo <5>7D8; cQ[5
hc_Rl _^Q U_`db[Q\Q _`cY]YXQgYo _bcQc_h^_Z aV[dabYYC

1456E> <5>7D8;h4? 1<CD <5>2
13?>4

111D?= 134B <CD22 <5>2
1D 1<5>7D8;h4? 134B <CD2 14 : <5>222

2
2
1456E> <5>7D8; 1<CD2

13?>4
11>E<< <CD2 92
111D?= <CD2 >9<2
1D 1<5>7D8;h4? <CD :22

2
2

CVf^Y[Q b ^Q[Q`\YSQojY] `QaQ]Vca_]5 [Q[ ]l X^QV]5 ^dW^Q ^V c_\m[_
U\p `aVSaQjV^Yp aV[dabYY S _bcQc_h^do7 >Q`aY]Va5 ed^[gYo5 VaV6`ݷ
S_aQhYSQojdoݷ b`Yb_[5 RVX ^Q[_`YcV\p S `aY^gY`V U_bcQc_h^_ cadU^_
aVQ\YX_SQcm5 c_TUQ [Q[ b VT_ Yb`_\mX_SQ^YV] aVQ\YXQgYp _[QXlSQVcbp
caYSYQ\m^_ZC

1456E> B5F5BC5:h4? 1<CD B5C2
13?>4

11>E<< <CD2 B5C2
1D 1B5F5BC5:h4? 134B <CD2 13?>C 131B <CD2 B5C222

2
2
1456E> B5F5BC5: 1<CD2 1B5F5BC5h4? <CD 1222

>Q`aY]Va5 U\p b`Yb[Q 1: ; <2 ed^[gYp B5F5BC5:h4? RdUVc SlXSQ^Q
`_b\VU_SQcV\m^_ b_ b\VUdojY]Y `QaQ]Y QaTd]V^c_SC



ݷ ::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp <<@

1: ; <2 12
1; <2 1:2
1<2 1; :2
12 1< ; :2

‑ Y `_b\VU^YZ SlX_S SVa^ݷc bS_Z Sc_a_Z `QaQ]Vca S [QhVbcSV aVXd\m6
cQcQ7

::7:7?7 AQXadiQojYV ed^[gYY
;Q[ ]l _RbdWUQ\Y S B7:7<5ݷ `aY _`YbQ^YY ed^[gY_^Q\m^lf pXl6

[_S `a_TaQ]]Ya_SQ^Yp S]Vbc_ cVa]Y^Q UYeYgYadojVV_[ݷ UVZbcSYVݷ
_Rlh^_ Yb`_\mXdVcbp cVa]Y^ aQXadiQojVVݷ UVZbcSYVݷ 1Y\Y aQX6
adiQojQp _`VaQgYp Y c7 `727 >Q`_]^Y]5 hc_ `aY]VaQ]Y cQ[Yf UVZ6
bcSYZ b\dWQc SS_U6SlS_U5 Q cQ[WV f_a_i_ X^Q[_]_V ^Q] `_ @Qb[Q\o Y
BY `aYbSQYSQ^YV7

AQXd]VVcbp5 \oRQp aVQ\YXQgYp <Yb`Q `aVUdb]QcaYSQVc baVUbcSQ
SS_UQ6SlS_UQ5 ^_ ncY] Qbb_acY]V^c aQXadiQojYf UVZbcSYZ ^V YbhVa6
`lSQVcbp7 4_S_ap _ bY]S_\Qf <Yb`Q5 ]l ^V_U^_[aQc^_ d`_]Y^Q\Y5 hc_
_^Y ]_Tdc Yb`_\mX_SQcmbp S a_\Y `VaV]V^^lfD R_\miV c_T_5 ]l UQWV
SYUV\Y Yf S nc_Z a_\Y5 ^_ `_[Q c_\m[_ S b`VgYeYhVb[_] b\dhQV e_a6
]Q\m^lf `QaQ]Vca_S `_\mX_SQcV\mb[Yf ed^[gYZ7 @aY cQ[_] Yb`_\m6
X_SQ^YY `VaV]V^^Qp bSpXlSQVcbp b_ bS_Y] X^QhV^YV] ‑ eQ[cYhVb[Y]
`QaQ]Vca_] ed^[gYY ‑ ^V`_baVUbcSV^^_ `VaVU Sl`_\^V^YV] cV\Q
ed^[gYY5 Q `_ XQSVaiV^YY Sl`_\^V^Yp cV\Q bSpXm e_a]Q\m^_T_ `QaQ6
]VcaQ b eQ[cYhVb[Y] X^QhV^YV] YbhVXQVc7 3 pXl[Qf Sa_UV @Qb[Q\p Y BY
e_a]Q\m^lV `QaQ]Vcal `aVUbcQS\poc b_R_Z \_[Q\m^lV `VaV]V^^lV5
cQ[ hc_ `_\dhV^YV Y]Y X^QhV^YZ `aY bcQacV `_U`a_TaQ]]l 1`a_gVUd6
al Y\Y ed^[gYY2 ^V _c^_bYcbp [ aQXadiQojY] UVZbcSYp]C S bQ]_]
UV\V5 aVhm XUVbm YUݷc ^V _R YX]V^V^YY 1aQXadiV^YY2 X^QhV^Yp bdjV6
bcSdojVZ `VaV]V^^_Z5 Q _ e_a]Ya_SQ^YY ^QhQ\m^_T_ X^QhV^Yp U\p `V6
aV]V^^_Z5 [_c_aQp S_c c_\m[_ bVZhQb ^QhY^QVc bdjVbcS_SQcm7 ;Q[ ]l
dSYUY] `_XWV5 Q^Q\_TYh^Qp bYcdQgYp Y]VVc ]Vbc_ Y S R_\miY^bcSV b_6
SaV]V^^lf aVQ\YXQgYZ <Yb`QC bSpXlSQ^YV e_a]Q\m^_T_ `QaQ]VcaQ b
VT_ eQ[cYhVb[Y] X^QhV^YV] ^YhVT_ ^V aQXadiQVc Y ^V YX]V^pVc7

E_a]Q\m^_ T_S_ap5 `_[Q ]l SYUV\Y S <Yb`V \Yim _U^_ aQXadiQ6
ojVV UVZbcSYVC SlhYb\V^YV e_a]l 456E> 1_`pcm6cQ[Y5 b bdTdR_ e_a6
]Q\m^_Z c_h[Y XaV^Yp2 YX]V^pVc bSpXQ^^do b bY]S_\_] ed^[gYo5 Y
c_5 hc_ S R_\miY^bcSV b\dhQVS U_ SlX_SQ 456E> b bY]S_\_] ^Y[Q[_Z
ed^[gYY bSpXQ^_ ^V Rl\_5 e_a]Q\m^_ bYcdQgYo ^V ]V^pVc7 >Q cQ[_Z
SQaYQ^c aQXadiQojVZ _`VaQgYY ]_W^_ ^V _RaQjQcm S^Y]Q^Yp5 SVUm
_R^QadWYcm5 hc_ 456E> aVQ\m^_ hc_6c_ ]_UYeYgYadVc5 ]_W^_ \Yim S
b\dhQV5 Vb\Y ]l ^Qh^ݷ] SlhYb\pcm [Q[YV6c_ `_bc_a_^^YV e_a]l aQ^m6
iV5 hV] RdUdc SlhYb\V^l SbV 456E>’lD S `_UQS\pojV] R_\miY^bcSV
`a_TaQ]] ^YhVT_ `_U_R^_T_ ^V `a_Ybf_UYc7 >_ c_5 hc_ ]l ^V SYUV\Y
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UadTYf aQXadiQojYf UVZbcSYZ5 _c^oUm ^V _X^QhQVc5 hc_ Yf XUVbm ^VcC
S <Yb`V `aYbdcbcSdVc ^V c_\m[_ `aYbSQYSQ^YV 1S[\ohQp `aYbSQYSQ6
^YV X^QhV^YZ T\_RQ\m^l] `VaV]V^^l]25 ^_ Y baVUbcSQ5 `_XS_\pojYV
]_UYeYgYa_SQcm bdjVbcSdojYV \6SlaQWV^Yp5 S c_] hYb\V YX]V^pcm
b`Yb[Y7

>Qh^ݷ] b `aYbSQYSQ^Yp7 3 <Yb`V _^_ UV\QVcbp b `_]_jmo b`Vge_a6
]l C5DAD Rd[SQ A S ^QXSQ^YY `a_Ybf_UYc _c b\_SQ AE?D5 Y d[QXlSQVc ^Q
c_5 hc_ `VaSlZ QaTd]V^c e_a]l C5DA [Q[ Rl ^VpS^_ ݷ^XQ[S_cYa_SQݷ
1hV]6c_ Sa_UV e_a]l AE?D5::25 c_ Vbcm ^V SlhYb\pVcbp7 9X^QhQ\m^_
e_a]Q C5DA `aVU`_\QTQ\Q USQ QaTd]V^cQC bY]S_\5 X^QhV^YV [_c_a_T_
YX]V^pVcbp5 Y b_RbcSV^^_ X^QhV^YVD `VaSlZ QaTd]V^c ^V SlhYb\pVcbp5
Sc_a_Z5 VbcVbcSV^^_5 SlhYb\pVcbp5 Y^QhV Rl\_ Rl ^V Y^cVaVb^_7 >Q6
`aY]Va5 1C5DA H ;>2 `aYbSQYSQVc `VaV]V^^_Z H X^QhV^YV ;>D Vb\Y `_6
b\V nc_T_ bUV\Qcm 1C5DA H 14 H :225 b c_Z WV `VaV]V^^_Z _[QWVcbp
bSpXQ^_ X^QhV^YV ;?7

5\p `_\^_cl [QacY^l bUV\QV] USQ XQ]VhQ^Yp7 3_6`VaSlf5 S b`VgYeY[QgYY
L?==?> U9C@5 Q Sb\VU XQ ^VZ ‑ Y S R_\miY^bcSV aVQ\YXQgYZ e_a]Q C5DA `aY6
^Y]QVc `a_YXS_\m^_V hݷc^_V [_\YhVbcS_ `QaQ]Vca_SD `VaSl]5 caVcmY]5 `pcl]
Y c7 U7 `QaQ]VcaQ]Y d[QXlSQocbp Y]V^Q `VaV]V^^lf5 Q Sc_al]5 hVcSݷacl]5 iV6
bcl] Y c7 U7 ‑ `aYbSQYSQV]lV X^QhV^Yp7 2_\miV c_T_5 L?==?> U9C@ ^QapUd b
e_a]_Z C5DA S[\ohQVc Vjݷ Y e_a]d @C5DA5 [_c_aQp UV\QVc Sbݷ c_ WV bQ]_V5
^_ ]Q]ݷ RdUc_ `QaQ\\V\m^_ݷ ‑ c_ Vbcm _^Q b^QhQ\Q SlhYb\pVc SbV `aYbSQY6
SQV]lV X^QhV^Yp 1c7 V7 Vb\Y S ^Yf Yb`_\mXdocbp X^QhV^Yp `VaV]V^^lf YX hYb\Q
`aYbSQYSQV]lf5 c_ Yb`_\mXdocbp Yf bcQalV X^QhV^Yp25 Y \Yim XQcV] `aYbSQYSQ6
Vc SlhYb\V^^lV X^QhV^Yp `VaV]V^^l]7 >Q`aY]Va5 1@C5DA H I I H2 `_]V^pVc
]VbcQ]Y X^QhV^Yp `VaV]V^^lf H Y I7

3c_a_V XQ]VhQ^YV ^V bc_\m _hVSYU^_7 3 ^V[_c_alf 1_c^oUm ^V S_ SbVf2 bd6
jVbcSdojYf aVQ\YXQgYpf `aYbSQYSQcm X^QhV^Yp aQXaViQVcbp c_\m[_ \_[Q\m^l]
`VaV]V^^l]5 Q cQ[WV cV] T\_RQ\m^l]5 [_c_alV XQaQ^VV _RkpS\V^l7 ; aVQ\Y6
XQgYp]5 [_c_alV nc_T_ caVRdoc5 _c^_bYcbp5 ^Q`aY]Va5 \KLU5 ^_ ^V _c^_bpcbp
PLU5 NLU Y LUR\YD `_b\VU^YV ]_\hQ `_XS_\poc `aYbSQYSQcm X^QhV^Yp \oRl]
bY]S_\Q]5 c_TUQ [Q[ \KLU SlUQݷc `aVUd`aVWUV^YV5 Vb\Y `_`lcQcmbp `aYbS_6
Ycm X^QhV^YV ^V_RkpS\V^^_Z T\_RQ\m^_Z `VaV]V^^_Z7 ?RkpS\V^YV UV\QVcbp b
`_]_jmo e_a]l 456F1B ‑ ^Q`aY]Va5 1456F1B 3=I7<?2F1B3 :992 _RkpS\pVc
T\_RQ\m^do `VaV]V^^do b Y]V^V] 3=I7<?2F1B3 Y ^QhQ\m^l] X^QhV^YV] :997
8SݷXU_h[Y5 _RaQ]\pojYV Y]p ‑ nc_ UQ^m caQUYgYYD f_cp <Yb` nc_T_ ^V caVRd6
Vc5 bhYcQVcbp5 hc_ T\_RQ\m^lV `VaV]V^^lV ^dW^_ ^QXlSQcm Y]V^^_ cQ[5 hc_Rl
_^Y SlUV\p\Ybm YX _RjVT_ cV[bcQ7

?c]VcY]5 XQRVTQp S`VaݷU5 hc_ 456F1B ^V c_\m[_ ݷRkpS\pVc_ݷ T\_RQ\m^do
`VaV]V^^do5 ^_ Y dbcQ^QS\YSQVc U\p bY]S_\Q5 b\dWQjVT_ Vݷ Y]V^V]5 UY^Q]Y6
hVb[YZ aVWY] bSpXlSQ^YpD `_Ua_R^_V _RbdWUV^YV nc_T_ d ^Qb S`VaVUY7

8^QhV^YV bY]S_\Q ‑ UQ\V[_ ^V VUY^bcSV^^_V5 hc_ ]_WVc Rlcm YX]V6
^V^_ S <Yb`V7 6jݷ S aQ^^Yf UYQ\V[cQf `_pSY\Ybm ed^[gYY5 `_XS_\po6

::;Q[ ]l dSYUY] `_XWV5 ^Q bQ]_] UV\V `aY]V^V^YV e_a]l AE?D5 ^Qb Rl5 [Q[
T_S_aYcbp5 ^V b`Qb\_D ^_ hc_Rl `_^pcm `aYhY^d nc_T_5 ^dW^_ `aVUbcQS\pcm5 [Q[
aQR_cQoc \V[bYhVb[YV [_^cV[bcl5 aQXT_S_a _ [_c_alf d ^Qb S`VaVUY7
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jYV YX]V^Ycm \VSdo Y `aQSdo hQbcY bdjVbcSdojVZ c_hVh^_Z `QalD ncY
ed^[gYY5 bdjVbcSdojYV U_ bYf `_a5 caQUYgY_^^_ ^QXlSQocbp B@<131
Y B@<134 1B5@<135 31B5 B5@<135 34B27 >Q`aY]Va5 Vb\Y ]l `_b\VU_SQcV\m^_
SlhYb\Y] e_a]l

1C5DA H ’1: ; <22
1B@<131 H :92
1B@<134 134B H2 <92

‑ c_ b`Yb_[5 Slbcd`QojYZ X^QhV^YV] H5 bcQ^Vc cQ[Y]C 1:9 ; 7 <927
9^cVaVb^_5 hc_ bQ]_ `_ bVRV X^QhV^YV `VaV]V^^_Z H5 c_ Vbcm c_5 hc_ eY6
XYhVb[Y faQ^Ycbp S _RkV[cV H5 ]l `aY nc_] ^V YX]V^Y\YC `VaV]V^^Qp H
S [QhVbcSV bS_VT_ X^QhV^Yp `_6`aVW^V]d bbl\QVcbp ^Q cd WV bQ]do 1c_
Vbcm eYXYhVb[Y cd WV bQ]do2 c_hVh^do `Qad5 `a_bc_ \VSQp hQbcm nc_Z
c_hVh^_Z `Qal XQ]V^V^Q X^QhV^YV] :95 `aQSQp _bcQ\Qbm `aVW^VZ5 ^_
nc_ c_WV c_hVh^Qp `QaQ5 Y S_c Vݷ `aQSQp hQbcm XQ]V^V^Q X^QhV^YV] <97

6jݷ R_\VV bcaQ^^lZ neeV[c `_\dhYcbp5 Vb\Y bUV\Qcm cQ[C

1C5DA 3 ’1: ; <22
1B@<134 134B 134B 322 32

3laQWV^YV 134B 134B 322 S_XSaQjQVc `_b\VU^oo c_hVh^do `Qad
b`Yb[Q 1: ; <2 ‑ cd5 TUV b\VSQ bc_Yc <5 Q b`aQSQ ‑ `dbc_Z b`Yb_[7 3_c
nc_c bQ]lZ `dbc_Z b`Yb_[ ed^[gYp B@<134 S ^QiV] `aY]VaV XQ]V^Yc
^Q X^QhV^YV `VaV]V^^_Z 35 c7 V7 ^Q bQ] Ybf_U^lZ b`Yb_[ ‑ c_h^VV5 ^Q
bbl\[d ^Q `VaSdo VT_ c_hVh^do `Qad7 AVXd\mcQc_] bcQ^Vc XQ[_\mg_6ݷ
SQ^^lZݷ 1Y\Y gY[\YhVb[YZ2 b`Yb_[D _^ `_6`aVW^V]d b_bc_Yc YX caݷf
c_hVh^lf `Qa5 ^_ `_b\VU^pp YX ^Yf bS_VZ `aQS_Z hQbcmo bbl\QVcbp ^Q
`VaSdo7 @aY `_`lc[V ^Q`VhQcQcm cQ[_Z b`Yb_[ ^V[_c_alV Y^cVa`aVcQ6
c_al5 aVQ\YX_SQ^^lV U_bcQc_h^_ fYca_5 SlUQoc hc_6c_ Sa_UV

1: ; < : ; < : ; < : ; < : ; < : ; < : ; < : ; < 777

Y _bcQ^QS\YSQocbp5 ^_ R_\miY^bcS_5 dSl5 ^V bc_\m ݷb__RaQXYcV\m^lݷ
Y `a_U_\WQoc `VhQcQcm `_Sc_apojVVbp :ݷ ; 5ݷ> `_[Q Yf ^V `aVaSdc7

3_X]_W^_bcm YX]V^Ycm b_UVaWY]_V bdjVbcSdojVT_ b`Yb[Q caVRdVc
dhYclSQcm S aQR_cV X^Q^YV _ c_]5 [Q[ S UVZbcSYcV\m^_bcY aVQ\YX_SQ^l
b`Yb[Y <Yb`Q ‑ S hQbc^_bcY5 c_c eQ[c5 hc_ b`Yb[Y ^Y[_TUQ ^V [_`Yad6
ocbp5 Vb\Y `a_TaQ]]Ybc nc_T_ ^V `_caVRdVc S pS^_] SYUV7 >Q`aY]Va5
Vb\Y bUV\Qcm cQ[C

1C5DA 1 ’1: ; < =22
1C5DA 2 13?>C :9 134B 1222

‑ c_ X^QhV^YV] `VaV]V^^_Z 1 RdUVc b`Yb_[ 1: ; < =25 X^QhV^YV] `VaV6
]V^^_Z 2 ‑ b`Yb_[ 1:9 ; < =25 Y Vb\Y Rl ^V B@<131 Y B@<1345 ]l



<=9 >VaQXadiQojYV `QaQUYT]l

]_T\Y Rl b_SVaiV^^_ ^V XQUd]lSQcmbp _ c_]5 hc_ ݷfS_bcݷ 1; < =2
d ncYf USdf b`Yb[_S _RjYZ ‑ nc_ ^V [_`YY5 nc_ Y]V^^_ eYXYhVb[Y
_U^Q bcad[cdaQ UQ^^lf7 3_X]_W^_bcm ]_UYeY[QgYY b`Yb[_S `_XS_6
\pVc nc_c eQ[c _RkV[cYS^_ _R^QadWYcmC Vb\Y5 ^Q`aY]Va5 ]l bUV\QV]
1B@<134 134B 12 >9<25 cV] bQ]l] ]l _RaVWV] b`Yb_[ 1C cV`Vam X^QhV6
^YV] 1 RdUVc b`Yb_[ 1: ;27 >_ SVUm b`Yb_[ 2 b_bc_Yc 1Y\Y b[_aVV b_bc_6
p\2 YX cVf WV c_hVh^lf `Qa5 XQ Yb[\ohV^YV] bQ]_Z `VaS_Z5 Q YX]V^Y\Y
]l X^QhV^YV 1`aQS_V2 S_ Sc_a_Z `QaVD cQ[ hc_5 Vb\Y cV`Vam `_b]_caVcm
^Q X^QhV^YV `VaV]V^^_Z 25 ]l ‑ S_X]_W^_5 b ^V[_c_al] dUYS\V^YV] ‑
_R^QadWY] cQ] b`Yb_[ 1:9 ;27

?c]VcY]5 hc_ b_XUQcm [_`Yo b`Yb[Q ]_W^_5 ^Q`aY]Va5 cQ[C

1456E> 3?@I<9CD 1<CD2
13?>4

111D?= <CD2 <CD2
1D 13?>C 131B <CD2 13?@I<9CD 134B <CD2222

2
2

3 L?==?> U9C@ U\p nc_T_ `aVUdb]_caV^Q Sbca_V^^Qp ed^[gYp
3?@I6<9CD7

B_SaV]V^^lV aVQ\YXQgYY <Yb`Q5 [Q[ ]l dWV T_S_aY\Y5 ^V _TaQ^YhYSQoc6
bp S `\Q^V b\_W^lf bcad[cda UQ^^lf _U^Y]Y c_\m[_ b`Yb[Q]Y ‑ XUVbm ]_W6
^_ _R^QadWYcm Y ]QbbYSl5 Y XQ`YbY b `_\p]Y5 Y fVi6cQR\Ygl5 Y UQWV _RkV[6
cl7 @_ ]VaV a_bcQ [_\YhVbcSQ YX]V^pV]lf bdj^_bcVZ S <Yb`V a_b\_ Y hYb6
\_ ed^[gYZ5 _bdjVbcS\pojYf YX]V^V^Yp5 `_[Q S [Q[_Z6c_ ]_]V^c ^V `_pSY6
\_bm `_^pcYV Z_^^ݷR_Rj_ݷ `VaV]V^^_Zݷ ‑ `a_YXS_\m^_Z _R\QbcY `Q]pcY5 b_6
UVaWQjVZ bbl\[d5 [_c_ado ]_W^_ YX]V^YcmD U\p `aYbSQYSQ^Yp cQ[Y] R_R6_ݷ
jݷ^^l] `VaV]V^^l]ݷ ^_Slf X^QhV^YZ SSV\Y VUY^do b`Vge_a]d C5D67 ;Q[ Y
C5DA5 C5D6 `aY^Y]QVc `a_YXS_\m^_V hݷc^_V hYb\_ QaTd]V^c_S5 `aYhݷ] ^Q Sc_6
a_]5 hVcSݷac_] Y _bcQ\m^lf hݷc^lf ]VbcQf bc_pc SlaQWV^Yp5 [_c_alV b\V6
UdVc `aYbS_Ycm7 >Q `VaS_]5 caVcmV] Y `a_hYf ^Vhݷc^lf ]VbcQf aQb`_\QTQoc6
bp SlaQWV^Yp5 [_c_alV5 Vb\Y Rl Yf SlhYb\Ycm5 UQ\Y Rl X^QhV^YV c_Z `_XY6
gYY S `Q]pcY5 [_c_ado b\VUdVc YX]V^Ycm7 >Q`aY]Va5 1C5D6 131B H2 F2 n[SY6
SQ\V^c^_ 1B@<131 H F25 1C5D6 134B 134B 134B H222 F2 UV\QVc c_ WV5 hc_ Y
1B@<134 134B 134B H22 F25 Q 1C5D6 H I2 XQ]V^pVc 1C5DA H I27 >_ U\p R_\m6
iY^bcSQ S_X]_W^lf `aY]V^V^YZ C5D6 ^Y[Q[Yf Q^Q\_T_S ^V `aVUdb]_caV^_7 CQ[5
S L?==?> U9C@ ]l ]_WV] b_XUQcm ]QbbYS YX :9 n\V]V^c_SC

1C5DA 1BB 1=1;561BB1I :922

?RaQjV^YV [ n\V]V^cQ] cQ[_T_ ]QbbYSQ `a_Ybf_UYc b `_]_jmo ed^[gYY 1B56
11BB1I B565B5>352 ‑ ^Q`aY]Va5 n\V]V^c b Y^UV[b_] @ 1Y^UV[bYa_SQ^YV YUݷc b
^d\p2 ]_W^_ `_\dhYcm b `_]_jmo 11B56 1BB @2D U\p `aYbSQYSQ^Yp n\V]V^cQ]
]QbbYSQ Yb`_\mXdVcbp C5D65 ^Q`aY]VaC

1C5D6 11B56 1BB <2 ’112B1 ;1412B122
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1^Q\_TYh^l] _RaQX_] ed^[gYp 381B `_XS_\pVc SlUV\Ycm _cUV\m^lZ bY]S_\
YX bca_[Y5 Q b `_]_jmo C5D6 nc_c bY]S_\ ]_W^_ YX]V^YcmD ^Q`aY]Va5 `_b\V
SlhYb\V^Yp e_a]

1C5DA CDB 26??21B22
1C5D6 1381B CDB =2 3eE2

X^QhV^YV] CDB RdUVc bca_[Q 26??2EB2 ‑ eYXYhVb[Y nc_ c_c WV _RkV[c S `Q]pcY5
`a_bc_ S [ݷ^ YX]V^Y\bp _UY^ n\V]V^c7 9]V^^_ b `_]_jmo C5D6 ]_W^_ `_]V6
bcYcm X^QhV^YV S fVi6cQR\Ygd Y\Y YX]V^Ycm S ^VZ dWV Y]VojVVbp X^QhV^YV5
YX]V^Ycm `_\V XQ`YbY Y\Y _RkV[cQ Y ]^_T_V UadT_V7 >V[_c_a_V `aVUbcQS\V^YV _
]QbicQRV [QcQbca_el ]_W^_ b_bcQSYcm ^Q `aY]VaV ed^[gYY CI=2?<66E>3D9?>5
UQojVZ U_bcd` [ c_Z _R\QbcY `Q]pcY S^dcaY bY]S_\Q5 [_c_aQp _cSVhQVc XQ Qbb_6
gYYa_SQ^^do b bY]S_\_] ed^[gYo7 CQ[5 SlaQWV^YV 1CI=2?<66E>3D9?> ’31B2
SVa^ݷc ed^[gY_^Q\m^lZ _RkV[c5 b__cSVcbcSdojYZ f_a_i_ X^Q[_]_Z ^Q] Sbca_6
V^^_Z ed^[gYY 31BD Q cV`Vam bUV\QV] cQ[C

1C5D6 1CI=2?<66E>3D9?> ’31B:2 1CI=2?<66E>3D9?> ’31B22

@_b\V nc_T_ bY]S_\ 31B: RdUVc Qbb_gYYa_SQ^ b c_Z WV bQ]_Z ed^[gYVZ5 c_ Vbcm
bcQ^Vc Vݷ Sc_al] Y]V^V]7 ;Q[ ]l dSYUY] `_XWV5 S <Yb`V ]_W^_ b_XUQSQcm
RVXl]p^^lV ed^[gYYD S b_hVcQ^YY b C5D6 Y CI=2?<66E>3D9?> nc_ `_XS_\pVc
`aY WV\Q^YY _R_ZcYbm RVX e_a]l 456E>7

9UVp e_a]l C5D6 bQ]Q `_ bVRV Y^cVaVb^QC ^Q`aY]Va5 S_X]_W^Q aVQ\YXQ6
gYp:; \Yb`6SlhYb\YcV\p5 [_c_aQp5 `_[Q nc_ S_X]_W^_5 faQ^Yc aVXd\mcQcl Sl6
hYb\V^YZ S SYUV d[QXQcV\VZ ^Q bdjVbcSdojYV S `Q]pcY bbl\[Y ^Q _RkV[cl5 Y
`VaVf_UYc [ b_XUQ^Yo ^_Slf bbl\_[ Y\Y [_`Ya_SQ^Yo bbl\_[ \Yim S b\dhQV5
[_TUQ aVXd\mcQc c_\m[_ hc_ b_XUQ^ 1^V pS\pVcbp hQbcmo _RkV]\ojVZ bcad[cdal
UQ^^lf2 Y\Y Vb\Y ]V^pcm b_UVaWY]_V bbl\[Y ^Y[c_ ^V b_RYaQVcbp7 @a_R\V6
]Q S c_]5 hc_ S L?==?> U9C@ ^Q da_S^V b`VgYeY[QgYY XQ[aV`\ݷ^ b_SVaiV^6
^_ UadT_Z `_Uf_U [ aVQ\YXQgYY C5D65 ^Q dUYS\V^YV cd`_Z `_ bS_VZ bdcYC U\p
[QWU_Z ed^[gYY5 [_c_aQp ]_WVc Slbcd`Qcm ݷbV\V[c_a_]ݷ S `VaS_] QaTd]V^6
cV C5D65 `_`a_bcd `YiVcbp b__cSVcbcSdojQp ݷYX]V^pojQpݷ ed^[gYp5 Q a_\m
bQ]_T_ C5D6 bS_UYcbp [ c_]d5 hc_Rl ^dW^do ed^[gYo ^QZcY Y SlXSQcm7 NcY
UYgYeYadojYV_[ݷ ed^[gYYݷ S L?==?> U9C@ Y]Voc bcaQ^^lV Y]V^Q S SYUV
b`Yb[Q 112 YX USdf n\V]V^c_S5 `VaSl] YX [_c_alf Slbcd`QVc bY]S_\ C5D6C ^Q6
`aY]Va5 U\p ed^[gYY 6E>3 b__cSVcbcSdojQp YX]V^pojQp ed^[gYp ^QXlSQ\Qbm
Rl 1C5D6 6E>32:<7 CQ[Y] _RaQX_]5 C5D6 S c_] SYUV5 S [_c_a_] _^ SSVUݷ^ S
L?==?> U9C@5 S_SbV ^V b^Y]QVc `_caVR^_bcY S _cUV\m^_Z ed^[gYY U\p [QWU_T_
b\dhQp ]_UYeYgYadV]_Z bbl\[Y S^dcaY bdjVbcSdojVZ bcad[cdal UQ^^lfD `a_6
bc_ SbV _^Y b^QRWQocbp ^V_hVSYU^l]Y Y]V^Q]Y5 Q U\p Yf SlX_SQ Yb`_\mXdVcbp
VUY^lZ ݷY^cVaeVZbݷ 1b_RbcSV^^_ e_a]Q C5D627

B_T\Qb^_ b`VgYeY[QgYY L?==?> U9C@ e_a]Q C5D6 Y]VVc gV\lZ apU Sbca_6ݷ
V^^lfݷ b\dhQVS5 [_c_alV _^Q p[_Rl _RaQRQclSQVc bQ]Q RVX _RaQjV^Yp [ U_6

:;9]V^^_ cQ[ Rl\Q aVQ\YX_SQ^Q e_a]Q C5D6 S RYR\Y_cV[V R>D5U925 [_TUQ6c_
UQS^_ ^Q`YbQ^^_Z QSc_a_] ncYf bca_[D `_Ua_R^_bcY hYcQcV\m ^QZUݷc ^Q bQZcV
8DD@C88GGG79>D5<927?B77

:<9^cVaVb^_5 hc_ PLU ncd S_X]_W^_bcm ^V `_UUVaWYSQVcD S \KLU Sbݷ nc_ aQR_6
cQVc S b__cSVcbcSYY b_ b`VgYeY[QgYVZ7
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`_\^YcV\m^l] ed^[gYp]5 Y nc_ [QbQVcbp SbVf ^QYR_\VV _hVSYU^lf `aY]V^V6
^YZ C5D65 S[\ohQp b\dhQY 31B5 34B5 1B56 Y ]^_TYV UadTYV7 ?c[a_SV^^_ T_S_ap5
XUVbm UQWV ^V S`_\^V `_^pc^_5 bcQ^_SYcbp \Y _c nc_T_ \dhiV Y\Y fdWV5 SVUm
nc_ _X^QhQVc5 hc_ aVQ\YXQgYp C5D6 U_\W^Q _R_ SbVf ncYf b\dhQpf X^Qcm ‑ Y
Y]Vcm5 [Q[ b\VUbcSYV5 b__cSVcbcSdojYZ _Rkݷ] aVQ\YXQgYYD Vb\Y `aVUbcQSYcm
bVRV [_]`Y\YadV]lZ SQaYQ^c L?==?> U9C@5 aVQ\YX_SQ^^lZ cQ[5 hc_Rl S Yb6
`_\^pV]lZ eQZ\ SbcQS\pcm c_\m[_ aVQ\m^_ Yb`_\mXdV]lV S UQ^^_Z `a_TaQ]]V
hQbcY RYR\Y_cV[Y5 c_ [_U C5D6 `aYUݷcbp SbcQSYcm VUSQ \Y ^V S \oR_Z Yb`_\^p6
V]lZ eQZ\ ‑ Y5 aQXd]VVcbp5 gV\Y[_]5 SVUm nc_ _U^Q ed^[gYp7 3`a_hV]5 S Uad6
T_] ]VbcV b`VgYeY[QgYY ‑ S _`YbQ^YY b`Vge_a]l 6E>3D9?> ‑ pS^l] _RaQX_]
d`_]Y^QVcbp ed^[gYp b Y]V^V] 1C5D6 314B25 Y S \KLU aVQ\m^_ `aYbdcbcSdoc
ed^[gYY b `_U_R^l]Y Y]V^Q]Y 1S c_] hYb\V Y 1C5D6 31B25 Y 1C5D6 34B25 Y
1C5D6 381B2 Y c7 `72

?b^_S^_Z SlS_U5 [_c_alZ ]_W^_ bUV\Qcm `_b\V _X^Q[_]\V^Yp b iY6
a_[Y] Qbb_acY]V^c_] aQXadiQojYf _`VaQgYZ <Yb`Q5 _hVSYUV^C <Yb`5
^Vb_]^V^^_5 U_`db[QVc Y UQWV `__japVc ed^[gY_^Q\m^_V `a_TaQ]]Y6
a_SQ^YV5 ^_ ^QXSQcm VT_ pXl[_] ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp
Rl\_ Rl _iYR[_Z7 ?b^_S^Qp `QaQUYT]Q <Yb`Q5 [Q[ b\VUdVc YX VT_ ^Q6
XSQ^Yp 1^Q`_]^Y]5 _^_ `a_Ybf_UYc _c <9CD @B?35CC9>72 ‑ nc_ TVcVa_6
TV^^lV \6SlaQWV^Yp5 Vb\Y dT_U^_5 b\QR_bcad[cdaYa_SQ^^lV UQ^^lV Y
baVUbcSQ U\p Yf _RaQR_c[YD S_X]_W^_bcm `YbQcm `a_TaQ]]l S ed^[gY6
_^Q\m^_] bcY\V _[QXlSQVcbp \Yim U_`_\^V^YV]5 f_cp Y `aYpc^l]7

::7:7@7 Ed^[gYp 5F1<

\6SlaQWV^Yp S a_\Y VUY^_T_ `aVUbcQS\V^Yp U\p `a_TaQ]]l Y UQ^6
^lf _c[alSQoc U_S_\m^_ Y^cVaVb^do S_X]_W^_bcmC S <Yb`V Vbcm Sbca_6
V^^Qp ed^[gYp5 [_c_aQp SlhYb\pVc `a_YXS_\m^_V \6SlaQWV^YV7 NcQ
ed^[gYp ^QXlSQVcbp 5F1<D _^Q `aY^Y]QVc _UY^ `QaQ]Vca ‑ b_RbcSV^6
^_ SlaQWV^YV5 [_c_a_V U_\W^_ Rlcm SlhYb\V^_7 EQ[cYhVb[Y `QaQ]Vca
ed^[gYY 5F1< SlhYb\pVcbp USQWUlC b^QhQ\Q5 [Q[ Y U\p \oR_Z ed^[6
gYY5 Y^cVa`aVcQc_a SlhYb\pVc SlaQWV^YV5 d[QXQ^^_V eQ[cYhVb[Y] `Q6
aQ]Vca_] `aY SlX_SV 5F1<5 Q XQcV] [ `_\dhV^^_]d X^QhV^Yo `aY]V^p6
Vcbp bQ]Q ed^[gYp 5F1<5 cQ[ hc_ nc_ X^QhV^YV b^_SQ SlhYb\pVcbp Y dWV
aVXd\mcQc nc_T_ SlhYb\V^Yp bcQ^_SYcbp aVXd\mcQc_] 5F1<7 >Q`aY]Va5
`aY SlhYb\V^YY e_a]l

15F1< 1<9CD ’34B ’1<9CD : ; <222

b^QhQ\Q SlaQWV^YV 1<9CD ’34B ’1<9CD : ; <22 RdUVc SlhYb\V^_ S [Q6
hVbcSV QaTd]V^cQ e_a]l SlX_SQ ed^[gYY7 AVXd\mcQc_] SlhYb\V^Yp
bcQ^Vc b`Yb_[ 134B 1<9CD : ; <22D Y]V^^_ VT_ ed^[gYp 5F1< `_\d6
hYc eQ[cYhVb[Y] `QaQ]Vca_] Y Y]V^^_ VT_ SlhYb\Yc S b__cSVcbcSYY
b_ bS_Y] ^QX^QhV^YV]7 @aY nc_] `VaVU _RaQjV^YV] [ ed^[gYY 34B5
`_b[_\m[d nc_ _Rlh^Qp ed^[gYp5 `_USVaT^Vcbp SlhYb\V^Yo Vݷ eQ[cY6
hVb[YZ `QaQ]Vca 1S UQ^^_] b\dhQV 1<9CD : ; <225 aVXd\mcQc_] SlhYb6
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\V^Yp RdUVc b`Yb_[ 1: ; <25 [ ^V]d RdUVc `aY]V^V^Q ed^[gYp 34B5 cQ[
hc_ [_^Vh^l] aVXd\mcQc_] bcQ^Vc b`Yb_[ 1; <27

Ed^[gYp 5F1< ]_WVc ^V `a_YXSVbcY U_\W^_T_ S`VhQc\V^Yp ^Q hYcQ6
cV\p5 Vb\Y ^V _RaQcYcm S^Y]Q^YV ^Q c_5 hc_ \6SlaQWV^YV5 b\dWQjVV
QaTd]V^c_] U\p 5F1<5 SlhYb\pVcbp S_ SaV]p aQR_cl `a_TaQ]6
]l7 B UadT_Z bc_a_^l5 ^Yhc_ ^V ]ViQVc SlaQWV^Yo5 `VaVUQ^^_]d Qa6
Td]V^c_] S ed^[gYo 5F1<5 b_UVaWQcm cd WV e_a]d 456E> Y\Y _RaQ6
jV^Yp [ C5D6 b CI=2?<66E>3D9?> S a_\Y bV\V[c_aQ 1b]7 `aVUlUdjYZ
`QaQTaQe2D Sbݷ nc_ _X^QhQVc5 hc_ `a_TaQ]]Q ^Q <Yb`V ]_WVc S_
SaV]p Yb`_\^V^Yp ]V^pcm bQ]Q bVRp7

NcQ S_X]_W^_bcm Rl\Q Rl U_ _`aVUV\ݷ^^_Z bcV`V^Y _TaQ^YhV^^_Z5
Vb\Y Rl S \6SlaQWV^Ypf5 [_^bcadYadV]lf S_ SaV]p Sl`_\^V^Yp `a_6
TaQ]]l5 ]_T\Y Yb`_\mX_SQcmbp c_\m[_ bY]S_\l5 d`_]Y^QV]lV S bQ]_Z
`a_TaQ]]V7 ?U^Q[_ S <Yb`V ]_W^_ ^QZcY `a_YXS_\m^lZ bY]S_\ `_ VT_
cV[bc_S_]d Y]V^Y ‑ nc_ UV\QVcbp Sbca_V^^_Z ed^[gYVZ 9>D5B>5 QaTd6
]V^c_] [_c_a_Z b\dWYc bca_[QD Vb\Y bY]S_\Q b XQUQ^^l] Y]V^V] ^Vc5
_^ b_XUQݷcbp5 Y S nc_] XQ[\ohQVcbp Ybf_U^lZ b]lb\ 9>D5B>5 ^_ Vb\Y
bY]S_\ b cQ[Y] Y]V^V] dWV Vbcm5 S [QhVbcSV X^QhV^Yp S_XSaQjQVcbp
Y]V^^_ _^7 Ed^[gYY 5F1< Y 9>D5B>5 Vb\Y aQbb]_caVcm Yf b_S]Vbc^_5
`aVU_bcQS\poc aQR_cQojVZ `a_TaQ]]V U_bcd` [_ SbV] S_X]_W^_bcp]
<Yb`Q5 `aVUdb]_caV^^l] S UQ^^_Z aVQ\YXQgYY5 Y b^Y]Qoc `aQ[cYhV6
b[Y \oRlV _TaQ^YhV^Yp `_ `aY]V^V^Yo ]VcQ`a_TaQ]]Ya_SQ^Yp
1b]7 B7=7<27ݷ 3 bQ]_] UV\V5 b Yb`_\mX_SQ^YV] 5F1< Y 9>D5B> `a_TaQ]6
]Q ^Q <Yb`V ]_WVc S_ SaV]p Yb`_\^V^Yp `_a_UYcm b_SVaiV^^_ `a_YX6
S_\m^lZ [_U ^Q c_] WV <Yb`V ‑ SlaQWV^YV5 ed^[gYo5 b[_\m dT_U^_
R_\mi_Z ^QR_a ed^[gYZ ‑ Y ^V]VU\V^^_ Yf Yb`_\^Ycm7

Pb^_5 hc_ ]VcQ`a_TaQ]]Ya_SQ^YV5 ^V bSpXQ^^_V ^Y[Q[Y]Y aQ][Q6
]Y ‑ Y^bcad]V^c _hV^m ]_j^lZ5 ^_ cQ[Qp ]_jm Y]VVc bS_o gV^d5 c_WV5
dSl5 ^V]Q\do7 4\pUp ^Q `a_TaQ]]d ^Q <Yb`V5 S [_c_a_Z Yb`_\mXdVcbp
9>D5B>5 ^VS_X]_W^_ `aVUb[QXQcm5 [Q[YV bca_[Y RdUdc `_UQ^l VZ ^Q Sf_U
Y5 b\VU_SQcV\m^_5 [Q[Y]Y bY]S_\Q]Y `a_TaQ]]Q S Yc_TV S_b`_\mXdVc6
bpD S _RjV] b\dhQV nc_ Q\T_aYc]YhVb[Y ^VaQXaViY]Qp `a_R\V]Q5 UQWV
Vb\Y ^V `aY^Y]Qcm bca_[Y YX S^Vi^Yf Ybc_h^Y[_S5 Q c_\m[_ bY^cVXYa_6
SQcm Yf S^dcaY `a_TaQ]]l7 ;_^Vh^_5 S_ ]^_TYf 1`a_bclf2 hQbc^lf b\d6
hQpf cQ[_Z Q^Q\YX S_X]_WV^5 ^_ Vb\Y XQUQcmbp b__cSVcbcSdojVZ gV\mo5
]_W^_ RdUVc RVX _b_Rlf `a_R\V] bRYcm b c_\[d \oR_Z Q^Q\YXQc_a7

5_SVaiQVc UV\_ ^Q\YhYV Sbca_V^^_Z ed^[gYY B5145 `_XS_\pojVZ
`a_hYcQcm YX bcQ^UQac^_T_ `_c_[Q SS_UQ 1Y\Y YX \oR_T_ UadT_T_ cV[6
bc_S_T_ `_c_[Q2 `a_YXS_\m^_V \6SlaQWV^YV5 XQ Yb[\ohV^YV] ^VR_\m6
i_T_ hYb\Q ݷVhYcQV]lf^ݷ \6SlaQWV^YZ5 cQ[Yf [Q[ dWV X^Q[_]lV ^Q]
_RkV[cl ed^[gYZ7 @aY hcV^YY B514 QSc_]QcYhVb[Y `aV_RaQXdVc `a_6
hYcQ^^lV Y]V^Q bY]S_\_S S _RkV[cl bY]S_\_S 1cQ[ WV5 [Q[ nc_ UV\QVc
9>D5B>27 6b\Y `a_TaQ]]Q5 [_c_ado ]l aQbb]QcaYSQV]5 `_\dhQVc Y]V^Q
bY]S_\_S YXS^V5 S c_] hYb\V b `_]_jmo B5145 _ [Q[Yf6\YR_ `a_T^_XQf



<== >VaQXadiQojYV `QaQUYT]l

TaQ^Yg Vݷ `_SVUV^Yp ]_W^_ XQRlcm7 CQ[Y] _RaQX_]5 ^Q\YhYV 5F1< Y
9>D5B> 1Y cV] R_\VV B5142 _X^QhQVc5 hc_ S_ SaV]p Yb`_\^V^Yp `a_6
TaQ]]l ^Q <Yb`V S `Q]pcY U_\WV^ ^Qf_UYcmbp gV\Y[_] SVbm
Y^cVa`aVcQc_a <Yb`Q7

;Q[ ]l dRVUY\Ybm S 5;7:7::ݷ ]^_TYV aVQ\YXQgYY <Yb`Q5 S[\ohQp
\KLU Y PLU5 `_XS_\poc `a_TaQ]]d ݷc[_]`Y\Ya_SQcm_ݷ S c_] b]lb\V5
hc_ aVXd\mcQc_] [_]`Y\pgYY bcQ^_SYcbp Yb`_\^pV]lZ eQZ\5 ^V caVRd6
ojYZ `aYbdcbcSYp `_a_UYSiVT_ VT_ Y^cVa`aVcQc_aQ5 ^_ ^Q bQ]_] UV\V
SVbm Y^cVa`aVcQc_a `aY nc_] _[QXlSQVcbp S^dcaY `_\dhV^^_T_ Yb`_\6
^pV]_T_ eQZ\Q5 aQX]Val [_c_a_T_ b_bcQS\poc UVbpc[Y ]VTQRQZc5 UQWV
Vb\Y SQiQ `a_TaQ]]Q ‑ `a_bcVZiYZ Q5<<?5ݷ G?B<4ݷD Yb`_\^pV]lV eQZ6
\l5 `_a_WUQV]lV b `_]_jmo NLU5 ^V bc_\m SV\Y[Y5 ^_ XQSYbpc _c UY6
^Q]YhVb[Y XQTadWQV]lf RYR\Y_cV[5 [_c_alV [Q[ aQX Y b_UVaWQc SVbm
Y^cVa`aVcQc_a7

>Vb]_cap ^Q nc_5 ^Q`aY]Va5 S =1>6bcaQ^YgV [ Y^cVa`aVcQc_ad \KLU
]_W^_ ^QZcY b\VUdojdo eaQXdC

NF5> D?41I5 C?=5 <9 I51BC 16D5B D85 V13U9C@ 3?=@9<5B5 @5?@<5
G9<< D5<< I?E D81D U9C@ 9C 1> 9>D5B@B5D54 <1>7E1757 R7>?B5 D85=:=7

CQ] WV ]_W^_ ^QZcY Y _Rkpb^V^YV bc_\m RVXQ`V\\pgY_^^_T_ XQpS\V^YpC

\KLU 3?=@9<5C 2I 4561E<DC 5F5> 6E>3D9?>C 5>D5B54 9> D85
B51465F1<6@B9>D <??@ 1B5 3?=@9<54 D? >1D9F5 3?45777

9cQ[5 `aVWUV hV] Sl`_\^pcm `a_TaQ]]d Y Vݷ eaQT]V^cl5 \KLU `V6
aVS_UYc Yf S UadT_V `aVUbcQS\V^YV5 `aYhݷ] ^V `a_bc_ S UadT_V5 Q S
]QiY^^lZ [_U7 >Q nc_] _b^_SQ^YY QSc_al \KLU XQpS\poc5 hc_ Yf aV6
Q\YXQgYp [_]`Y\YadojQpD `aY nc_] Yf ^Yb[_\m[_ ^V b]djQVc ^V_Rf_6
UY]_bcm ^Q\YhYp S `Q]pcY S_ SaV]p Yb`_\^V^Yp `a_TaQ]]l ^Q <Yb`V
^V c_\m[_ Y^cVa`aVcQc_aQ <Yb`Q5 ^_5 [Q[ ]l SYUY]5 Vjݷ Y [_]`Y\pc_6
aQ 1Q cQ[WV5 U_RQSY]5 Y _c\QUhY[Q5 Y UYXQbbV]R\VaQ5 Y SbVf _bcQ\m^lf
`_UbYbcV]5 S[\ohݷ^^lf S \KLU27

8UVbm S^Y]QcV\m^lZ hYcQcV\m ]_WVc db]_caVcm ^V[_V `a_cYS_aVhYV b cV]5
hc_ ]l dcSVaWUQ\Y aQ^miV ‑ hc_ aQR_cQojQp `a_TaQ]]Q S ^l^Vi^Yf db\_6
SYpf ^V ]_WVc YX]V^pcm b_RbcSV^^lZ ]QiY^^lZ [_U7 Nc_ UVZbcSYcV\m^_ cQ[5
Vb\Y T_S_aYcm _ [_UV5 [_c_alZ _`VaQgY_^^Qp bYbcV]Q `a_hYcQ\Q YX Yb`_\^pV6
]_T_ eQZ\Q Y aQX]VbcY\Q S `Q]pcYC bV[gYp [_UQ5 [Q[ ]l X^QV]5 ^VU_bcd`^Q U\p
XQ`YbY7 AQX]VjQcm bSVWVbTV^VaYa_SQ^^lZ ]QiY^^lZ [_U S bV[gYpf UQ^^lf c_6
WV RVb`_\VX^_5 `_b[_\m[d ncY _R\QbcY `Q]pcY ^VU_bcd`^l U\p `VaVUQhY S ^Yf
d`aQS\V^Yp5 ^d Q hc_ [QbQVcbp bcV[Q5 c_ UQWV Vb\Y _^ U\p Sl`_\^V^Yp U_bcd6
`V^ 1hc_ UQ\V[_ ^V SbVTUQ cQ[25 c_ aQX]VjQcm cQ] _c[_]`Y\Ya_SQ^^lV ed^[gYY
^VdU_R^_ ‑ bcV[ Y]VVc bS_ZbcS_ dSV\YhYSQcmbp Y d]V^miQcmbp `_ ]VaV SlX_S_S

:=3 `VaVS_UV ^Q adbb[YZC 5QWVݷ bVT_U^p5 b`dbcp _[_\_ <9 \Vc `_b\V [_]`Y\pc_aQ
V13U9C@5 d^V[_c_alVf \oUY b[QWdc SQ]5 hc_ <Yb` ‑ pXl[ Y^cVa`aVcYadV]lZ7 >V
_RaQjQZcV ^Q ^Yf S^Y]Q^Yp7ݷ
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`_U`a_TaQ]] Y S_XSaQc_S YX ^Yf5 cQ[ hc_ aQX]Vjݷ^^lZ S bcV[V ]QiY^^lZ [_U
b]_WVc `a_U_\WQcm bdjVbcS_SQcm \Yim U_ cVf `_a5 `_[Q `_U`a_TaQ]]Q5 bTV^V6
aYa_SQSiQp VT_5 ^V XQSVaiYcbp7 9^_Z S_`a_b5 hc_ S R_\miY^bcSV _`VaQgY_^^lf
bYbcV] `a_gVbb ]_WVc XQ`a_bYcm d pUaQ ^_Sdo _R\Qbcm `Q]pcY Y d[QXQcm U\p
^Vݷ aVWY] U_bcd`Q ‑ S c_] hYb\V Y U_bcd`^_bcm _U^_SaV]V^^_ U\p hcV^Yp5
XQ`YbY Y Sl`_\^V^Yp [_UQ7 3 bYbcV]Qf bV]VZbcSQ ^>9H U\p nc_T_ Yb`_\mXdVcbp
bYbcV]^lZ SlX_S ==1@ 1b]7 c7 ;5 27@7;7<ݷ

@_6SYUY]_]d5 `aYhY^Q bc_\m S_\m^_T_ _RaQjV^Yp b cVa]Y^_\_TYVZ
[a_Vcbp S dRVWUV^YY5 hc_ VUY^bcSV^^lZ ^VU_bcQc_[ Y^cVa`aVcYadV]_6
T_ Yb`_\^V^Yp b_bc_Yc S VT_ ^YX[_Z neeV[cYS^_bcY ‑ `_`a_bcd T_S_6
ap5 ݷhVbc^lVݷ Y^cVa`aVcQc_al aQR_cQoc ]VU\V^^_5 Q Vb\Y Yf XQbcQ6
SYcm aQR_cQcm Rlbca_ ‑ ^Q`aY]Va5 Sbca_YS S ^Yf 5ݷY\pc_a`[_]ݷ `aV6
_RaQXdojYZ eaQT]V^cl `a_TaQ]]l S ]QiY^^lZ [_U5 Y Yb`_\^pcm ncY
eaQT]V^cl dWV S `aV_RaQX_SQ^^_] SYUV ‑ c_ VUY^bcSV^^lZ ^VU_bcQ6
c_[ Y^cVa`aVcQgYY RdUVc cV] bQ]l] `aV_U_\5^ݷ Y S__RjV nc_ R_\VV ^V
RdUVc Y^cVa`aVcQgYVZ7 >V_U^_[aQc^_ _c]VhV^^do ^Q]Y ^V_Rf_UY]_bcm
^Q\YhYp Y^cVa`aVcQc_aQ S `Q]pcY S_ SaV]p Yb`_\^V^Yp `a_TaQ]]l
`aVU\QTQVcbp YT^_aYa_SQcm [Q[ ^VbdjVbcSV^^lZ eQ[c_a5 Y S `_\mXd
nc_T_ `aVU\_WV^Yp5 [Q[ `aQSY\_5 Slb[QXlSQVcbp Sbݷ c_c WV cVXYb _R
neeV[cYS^_bcY5 UQWV Vb\Y `a_ neeV[cYS^_bcm ^Y[c_ ^V b`aQiYSQ\7

3_X]ݷ] ^Q bVRp b]V\_bcm ^V b_T\QbYcmbp b_ bc_\m _U^_R_[Y] caQ[6
c_SQ^YV] `_^pcYp ݷ_Y^cVa`aVcYadV]_Tݷ Y\Y ݷ_Y\YadV]_T`[_]ݷ Yb`_\6
^V^YpD [ nc_]d S_`a_bd ]l SVa^ݷ]bp S b\VUdojVZ hQbcY ^QiVZ [^YTY7

::7:7A7 Ed^[gYY [Q[ _RkV[cl _RaQR_c[Y
;Q[ dWV _c]VhQ\_bm 1b]7 B7:7<25ݷ _U^Q YX _b^_S_`_\QTQojYf _b_6

RV^^_bcVZ ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp ‑ aQR_cQ b ed^[gYp6
]Y [Q[ _RkV[cQ]Y `VaS_T_ [\QbbQD nc_ _X^QhQVc5 hc_ ed^[gYp ^QaQS^V b
_RkV[cQ]Y UQ^^lf ]_WVc Rlcm `VaVUQ^Q [Q[ `QaQ]Vca S UadTdo ed^[6
gYo5 ]_WVc Rlcm S_XSaQjV^Q YX ed^[gYY S [QhVbcSV S_XSaQjQV]_T_
X^QhV^Yp Y5 S U_SVaiV^YV [QacY^l5 ]_WVc Rlcm b_XUQ^Q S_ SaV]p Sl6
`_\^V^Yp `a_TaQ]]l7 Ed^[gYY5 _U^Y] Y\Y ^Vb[_\m[Y]Y `QaQ]VcaQ]Y
[_c_alf b\dWQc UadTYV ed^[gYY5 hQbc_ ^QXlSQoc ed^[gY_^Q\Q]Y
Y\Y ed^[gYp]Y SlbiVT_ `_apU[Q:>7

5\p ^QhQ\Q5 hc_Rl Y]Vcm ]QcVaYQ\ U\p `aY]Va_S5 aQXRVaݷ]bp5
[Q[ U_RaQcmbp U_ _RkV[c_S5 b__cSVcbcSdojYf Sbca_V^^l] S <Yb`
ed^[gYp]7 ?UY^ b`_b_R U\p nc_T_ ]l dWV X^QV]C `aY]V^Ycm ed^[6
gYo CI=2?<66E>3D9?> [ bY]S_\d5 b\dWQjV]d Y]V^V] Sbca_V^^_Z
ed^[gYY7 >Q`aY]Va5 SlhYb\YS SlaQWV^YV 1CI=2?<66E>3D9?> ’3?>C25
]l `_\dhY] _RkV[c ed^[gYY 3?>C7 CV[bc_S_V `aVUbcQS\V^YV nc_6
T_ _RkV[cQ XQSYbYc _c Y^cVa`aVcQc_aQ ‑ cQ[5 \KLU SlUQbc bca_[d
3E6E>3D9?> 3?>CG5 Q PLU ‑ bca_[d 3E3?=@9<5466E>3D9?> 3?>CG7

:>B]7 b^_b[d @ ^Q bca7 =@7



<=? >VaQXadiQojYV `QaQUYT]l

HVaVX ^V[_c_a_V SaV]p ^Qb WUݷc `_Ua_R^lZ aQXT_S_a _ SS_UV6SlS_UV5 S c_]
hYb\V Y _ c_]5 hc_ _Rlh^_ \6SlaQWV^Yp ]_Tdc Rlcm `a_hYcQ^l YX cV[bc_S_T_
`_c_[Q SS_UQ icQc^l]Y baVUbcSQ]Y <Yb`Q7 Nc_ `_XS_\pVc SlUQcm 1^Q`aY]Va5
S eQZ\ Y\Y ^Q [_^b_\m2 ^V[do b\_W^do bcad[cdad UQ^^lf5 Y _^Q RdUVc `aVU6
bcQS\V^Q S SYUV cV[bcQ S b__cSVcbcSYY b bY^cQ[bYhVb[Y]Y `aQSY\Q]Y <Yb`Q5
cQ[ hc_ `_XU^VV ]_W^_ RdUVc `aY]V^Ycm [ ^VZ Sbca_V^^lV S_X]_W^_bcY U\p
hcV^Yp Y `_\dhYcm S `Q]pcY c_h^do [_`Yo Ybf_U^_Z bcad[cdal5 `aYhݷ] nc_
]_W^_ bUV\Qcm TUV dT_U^_ Y [_TUQ dT_U^_ ‑ ^Q b\VUdojYZ UV^m Y\Y hVaVX T_U5
S UadT_] T_a_UV Y\Y ^Q UadT_] [_^cY^V^cV ‑ Vb\Y nc_ `aVUbcQS\V^YV5 ^Q`aY]Va5
b_faQ^Ycm S eQZ\V Y\Y `VaVUQcm `_ bVcY7

?RkV[c ed^[gYY S nc_] `\Q^V ^V_RlhV^C VT_ cV[bc_S_V `aVUbcQS\V^YV5 Sl6
UQSQV]_V Y^cVa`aVcQc_a_]5 ^V `_XS_\pVc nc_c _RkV[c S RdUdjV] aV[_^bcadY6
a_SQcm5 cQ[ hc_ a_hYcQcm`ݷ VT_ _RaQc^_ݷ ^V `_\dhYcbp7 5\p SbVf cQ[Yf _RkV[6
c_S5 ^QXlSQV]lf ݷVhYcQV]l]Y^ݷ 1E>B51412<525 S L?==?> U9C@ XQaVXVaSYa_SQ^_
`aVUbcQS\V^YV SYUQ 3E[_]]V^cQaYZG7

3 UQ\m^VZiYf `aY]VaQf ]l `aVU`_hcݷ] UadT_Z b`_b_R U_bcd`Q [
_RkV[cQ] ed^[gYZ5 bSpXQ^^lf b bY]S_\Q]Y ‑ b`Vge_a]d 6E>3D9?>7
NcQ b`Vge_a]Q5 ^V SlhYb\pp bS_Z VUY^bcSV^^lZ QaTd]V^c5 Sl`_\^p6
Vc ^QU ^Y] cQ[_V UVZbcSYV5 [Q[_V Sl`_\^Y\ Rl Y^cVa`aVcQc_a <Yb6
`Q5 Vb\Y Rl SbcaVcY\ nc_c QaTd]V^c S a_\Y `VaS_T_ n\V]V^cQ e_a]l
SlX_SQ ed^[gYYD U\p bY]S_\_S nc_ UVZbcSYV ‑ YXS\Vhm b__cSVcbcSdo6
jYZ ed^[gY_^Q\m^lZ _RkV[c5 hc_Rl ]_W^_ Rl\_ `aY]V^Ycm [ ^V]d
QaTd]V^cl7 ;Q[ ]l dWV d`_]Y^Q\Y `aY _RbdWUV^YY _`VaQgYY SlhYb6
\V^Yp \6SlaQWV^Yp5 `VaSl] n\V]V^c_] ed^[gY_^Q\m^_Z e_a]l ]_6
WVc Rlcm ^V c_\m[_ bY]S_\ ‑ Y S nc_] b\dhQV UVZbcSYV b`Vge_a]l
6E>3D9?> ]_WVc _[QXQcmbp b_SbV] ^V `_f_WV ^Q c_5 hc_ UV\QVc ed^[6
gYp CI=2?<66E>3D9?>7 3 ^V[_c_alf n[X_cYhVb[Yf bYcdQgYpf aVXd\mcQ6
cl CI=2?<66E>3D9?> Y 6E>3D9?> ^V b_S`QUQoc UQWV U\p bY]S_\Q 1cQ[
`a_Ybf_UYc `aY Yb`_\mX_SQ^YY b`Vge_a]l 6<5D5 SS_UpjVZ \_[Q\m^lV
ed^[gYYD ]l ncd S_X]_W^_bcm _RbdWUQcm ^V RdUV]27 CQ[ Y\Y Y^QhV5 ^Q6
`aY]Va5 U_RaQcmbp U_ _RkV[cQ ed^[gYY 3?>C ]_W^_5 SlhYb\YS e_a]d
16E>3D9?> 3?>C27

B`Vge_a]Q 6E>3D9?> `aY]V^pVcbp ^Qbc_\m[_ hQbc_5 hc_ U\p ^Vݷ Vbcm
b_[aQjݷ^^_V _R_X^QhV^YV ‑ 3’ 1`_6Q^T\YZb[Y nc_ _R_X^QhV^YV ^QlSQ6
Vcbp 6E>AE?D527 9]V^^_ VT_ ]l Y RdUV] Yb`_\mX_SQcm S UQ\m^VZiV]
cV[bcVD ^Q`aY]Va5 hc_Rl U_Rlcm _RkV[c Sbca_V^^_Z ed^[gYY b\_WV6
^Yp5 ]l ^Q`YiV] 3’45 Q hc_Rl U_bcQcm ed^[gYo 3?>C5 S_b`_\mXdV]bp
[_^bcad[gYVZ 3’3?>C7

Ed^UQ]V^cQ\m^Qp S_X]_W^_bcm _RkV[cQ6ed^[gYY5 aQUY [_c_a_Z _^5
b_RbcSV^^_ T_S_ap5 Y bdjVbcSdVc ‑ nc_ VT_ `aY]V^Y]_bcm [ QaTd]V^6
cQ]7 ?b^_S^lf b`_b_R_S `aY]V^Ycm ed^[gY_^Q\m^lZ _RkV[c S <Yb`V
USQ ‑ nc_ Sbca_V^^lV ed^[gYY 1@@<I Y 6E>31<<7 AQX\YhYV ]VWUd ^Y]Y
^Q `VaSlZ SXT\pU [QWVcbp [_b]VcYhVb[Y]C _RV ed^[gYY `VaSl] QaTd6
]V^c_] `aY^Y]Qoc _RkV[c ed^[gYY5 [_c_ado ^dW^_ `aY]V^Ycm [ Qa6
Td]V^cQ]5 ^_ `aY nc_] 1@@<I `aVUdb]QcaYSQVc Sc_a_Z QaTd]V^c 1_UY^25
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[_c_alZ U_\WV^ `aVUbcQS\pcm b_R_Z b`Yb_[ QaTd]V^c_S U\p `aY]V^p6
V]_Z ed^[gYY5 c_TUQ [Q[ 6E>31<< `aY^Y]QVc `a_YXS_\m^_V [_\YhVbcS_
QaTd]V^c_S5 Y SbV5 [a_]V `VaS_T_5 Yb`_\mXdVc S [QhVbcSV QaTd]V^c_S
U\p `aY]V^pV]_Z ed^[gYY7 >Q`aY]Va5 Vb\Y ]l f_cY] b\_WYcm `pcm
hYbV\5 ]l ]_WV] b _UY^Q[_Sl] db`Vf_] ^Q`YbQcmC

11@@<I 3’4 ’1: ;9 <99 =999 >999922
16E>31<< 3’4 : ;9 <99 =999 >99992

AVXd\mcQc_] S _R_Yf b\dhQpf RdUVc hYb\_ >=<;:7 @aY R_\VV S^Y]QcV\m6
^_] aQbb]_caV^YY ncYf USdf ed^[gYZ aQX\YhYV ]VWUd ^Y]Y `VaVbcQ6
cݷ SlT\pUVcm CݷVcYhVb[Y][b_]ݷ b`Yb_[ QaTd]V^c_S5 `VaVUQSQV]lZ S
1@@<I5 ]l ]_WV] be_a]Ya_SQcm S_ SaV]p aQR_cl `a_TaQ]]l5 Y `aY
nc_] S XQSYbY]_bcY _c _Rbc_pcV\mbcS `_]V^pcm VT_ U\Y^d7 Nc_ `_XS_6
\pVc `aY]V^pcm SQaYQUYhVb[YV:? ed^[gYY [ b`Yb[d QaTd]V^c_S5 U\Y6
^Q [_c_a_T_ ^V Rl\Q YXSVbc^Q ^Q ]_]V^c ^Q`YbQ^Yp `a_TaQ]]l7 6b\Y
Rl U\p nc_T_ `aYi\_bm `aY]V^pcm 6E>31<<5 U_bcYhm ^dW^_T_ neeV[6
cQ ]_W^_ Rl\_ Rl5 aQXSV hc_ be_a]Ya_SQS S_ SaV]p Sl`_\^V^Yp bQ]d
e_a]d SlX_SQ 6E>31<< Y SlhYb\YS Vݷ b `_]_jmo 5F1<7

B`VgYeY[QgYp L?==?> U9C@ U_`db[QVc ed^[gY_^Q\m^l] QaTd]V^c_] `VaV6
UQSQcm S 1@@<I5 6E>31<< Y UadTYV Sbca_V^^lV ed^[gY_^Q\l ^V c_\m[_ b_RbcSV^6
^_ _RkV[c ed^[gYY5 ^_ Y Y]p ed^[gYY ‑ bY]S_\7 Ed^[gY_^Q\l bQ]Y aQXRY6
aQocbp5 hc�_ Y] `VaVUQ\Y5 Y Vb\Y nc_ bY]S_\5 c_ YXS\V[Qoc YX ^VT_ ed^[gYo
bQ]_bc_pcV\m^_7 3 ^QiYf `aY]VaQf5 cQ[Y] _RaQX_]5 ^V _RpXQcV\m^_ Rl\_ `Y6
bQcm 3’45 U_bcQc_h^_ Rl\_ Rl _U^_T_ bY]S_\Q 47 =l nc_Z S_X]_W^_bcmo `_\m6
X_SQcmbp ^V RdUV]D `_`dbcYcV\mbcS_ `_U_R^_T_ a_UQ b_ bc_a_^l [_]`_^V^c_S
bYbcV]l `a_TaQ]]Ya_SQ^Yp5 `_XS_\pojVV RVXQ\QRVa^_bcm S aQR_cV Y ^Q`YbQ6
^YV `a_TaQ]]^_T_ [_UQ RVX `_^Y]Q^Yp `a_Ybf_UpjVT_5 b ^QiVZ c_h[Y XaV^Yp
_U^_X^Qh^_ Y RVX_T_S_a_h^_ SaVU^_7

6jݷ _UY^ hQbc_ `aY]V^pV]lZ Sbca_V^^lZ ed^[gY_^Q\ ^QXlSQVcbp
=1@31BD `VaSl] VT_ QaTd]V^c_] b\dWYc ed^[gYp5 Q Sc_a_Z Y `_b\VUd6
ojYV QaTd]V^cl 1SbVT_ Yf ]_WVc Rlcm b[_\m[_ dT_U^_5 ^_ ^V ]V^miV
USdf2 `aVUbcQS\poc b_R_Z ^V[YV b`Yb[YD =1@31B `aY]V^pVc XQUQ^^do
ed^[gYo b^QhQ\Q [ `VaSl] n\V]V^cQ] b`Yb[Q5 `_c_] [_ Sc_al]5 XQcV]
[ caVcmY] Y cQ[ UQ\VV7 >Q`aY]Va5 aVXd\mcQc_] SlhYb\V^Yp

1=1@31B 3’4 ’1: ; < =2 ’1:9 ;9 <9 =92 ’1:99 ;99 <99 =9922

RdUVc b`Yb_[ 1::: ;;; <<< ===25 Q aVXd\mcQc_]

1=1@31B 3’<9CD ’1: ; < =2 ’1:9 ;9 <9 =92 ’1:99 ;99 <99 =9922

bcQ^Vc b`Yb_[ b`Yb[_SC

:?>Q`_]^Y]5 hc_ SQaYQUYhVb[Y]Y ^QXlSQocbp ed^[gYY 1Y5 T_S_ap iYaV5 `_U`a_6
TaQ]]l25 [_c_alV ]_W^_ SlXlSQcm U\p aQX^_T_ hYb\Q QaTd]V^c_S 1eQ[cYhVb[Yf
`QaQ]Vca_S27
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11: :9 :992 1; ;9 ;992 1< <9 <992 1= =9 =9922

@aVUbcQSY] cV`Vam5 hc_ ^Q] `_caVR_SQ\_bm b `_]_jmo c_T_ WV =1@31B
Sl`_\^Ycm ^QU [QWUl] n\V]V^c_] Y]VojVT_bp b`Yb[Q [Q[do6^YRdUm
`a_bcdo _`VaQgYo5 U\p [_c_a_Z S <Yb`V ^Vc Sbca_V^^_Z ed^[gYYD `aV6
[aQb^l] `aY]Va_] cQ[_Z _`VaQgYY ]_WVc b\dWYcm dSV\YhV^YV ^Q caY7
9cQ[5 Vbcm b`Yb_[ hYbV\5 ^dW^_ `_\dhYcm cQ[_Z WV b`Yb_[5 S [_c_6
a_] b__cSVcbcSdojYV n\V]V^cl `_\dhV^l YX Ybf_U^lf `aYRQS\V^YV]
ca_Z[YD hc_ UV\QcmH

AQXd]VVcbp5 ]_W^_ ^Q`YbQcm `_\mX_SQcV\mb[do ed^[gYo Sa_UV

1456E> @<EC< 1H2 14 H <22

Y Yb`_\mX_SQcm Vݷ [Q[ QaTd]V^c U\p =1@31BC SlhYb\YS e_a]d

1=1@31B 3’@<EC< ’1:9 ;9 <9 =9 >922

]l `_\dhY] b`Yb_[ 1:< ;< << =< ><27 >_ b ncY] aViV^YV] S_X^Y[Q6
oc USV `a_R\V]l7 3_6`VaSlf5 cQ[Yf ]V\[Yf ed^[gYZ S `a_TaQ]]V ]_6
WVc `_caVR_SQcmbp _hV^m ]^_T_5 cQ[ hc_ ]l XQ`dcQV]bp S Yf Y]V^Qf7
3_6Sc_alf5 hc_ UV\Qcm5 Vb\Y5 b[QWV]5 hYb\_5 ^Q [_c_a_V ^dW^_ dSV6
\YhYcm [QWUlZ n\V]V^c b`Yb[Q5 ^V YXSVbc^_5 [Q[ S ^QiV] `aY]VaV5
XQaQ^VV 1^Q ]_]V^c ^Q`YbQ^Yp `a_TaQ]]l25 Q SlhYb\pVcbp dWV S f_UV
Sl`_\^V^YpH

>Q `_]_jm XUVbm `aYf_Upc cQ[ ^QXlSQV]lV \p]RUQ6ed^[gYY ‑
RVXl]p^^lV ed^[gY_^Q\m^lV _RkV[cl5 b_XUQSQV]lV Q^ݷ \Vcdݷ S_ SaV6
]p Yb`_\^V^Yp `a_TaQ]]l7 <p]RUQ6ed^[gYY _R\QUQoc USd]p `aYS\V6
[QcV\m^l]Y _b_RV^^_bcp]YC S_6`VaSlf5 _^Y ^V caVRdoc Y]V^Y Y5 [Q[
b\VUbcSYV5 ^V XQTa_]_WUQoc ]^_WVbcS_ Yb`_\mXdV]lf YUV^cYeY[Qc_6
a_SD S_6Sc_alf5 cV\_ \p]RUQ6ed^[gYY ]_WVc b_UVaWQcm bS_R_U^lV
`VaV]V^^lV 5 X^QhV^YV [_c_alf RVaݷcbp YX _[adWV^Yp7

?b^_S_Z U\p [_^bcadYa_SQ^Yp \p]RUQ6ed^[gYY b\dWYc cQ[ ^QXl6
SQV]lZ \p]RUQ6b`Yb_[ 7 @VaSl] n\V]V^c_] cQ[_T_ b`Yb[Q U_\WV^
Rlcm bY]S_\ <1=241 ‑ `aYhݷ] nc_ ^V `_c_]d5 hc_ b ^Y] Qbb_gYYa_6
SQ^Q [Q[Qp6^YRdUm ed^[gYp Y\Y b`Vge_a]Q5 Y ^V `_c_]d5 hc_ d ^VT_
[Q[_V6c_ X^QhV^YV5 Q Yb[\ohYcV\m^_ `_c_]d5 hc_ nc_ S_c [_^[aVc^lZ
bY]S_\ <1=241:@7 ?bcQc_[ \p]RUQ6b`Yb[Q `_f_W ^Q fS_bc e_a]l 456E>C
Sc_al] n\V]V^c_] S [ݷ^ Slbcd`QVc b`Yb_[ bY]S_\_S ‑ e_a]Q\m^lf
`QaQ]Vca_S5 Q UQ\miV b\VUdVc cV\_ ed^[gYY5 b_bc_pjVV YX _U^_Z Y\Y
^Vb[_\m[Yf e_a]7 9^cVaVb^_5 hc_ \p]RUQ6b`Yb_[ 1gV\Y[_]2 ]_W^_ `_6
bcQSYcm `VaSl] n\V]V^c_] e_a]l ‑ ^Q`aY]Va5 aVXd\mcQc_] SlhYb\V6
^Yp e_a]l

:@5_ bVZ `_al ]l SYUV\Y c_\m[_ _UY^ `_U_R^lZ bY]S_\5 a_\m [_c_a_T_ _`aVUV6
\pVcbp ^V X^QhV^YV] Y ^V ed^[gYVZ5 Q bQ]Y] `_ bVRV _RkV[c_] bY]S_\Q ‑ >9<7 >Q
bQ]_] UV\V L?==?> U9C@ SS_UYc U_S_\m^_ ]^_T_ cQ[Yf bY]S_\_S5 ^_ ]l `_bcQaQV]bp
RVX ^Yf _R_ZcYbm7



ݷ ::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp <=B

11<1=241 11 2 32 14 1 13 2 3222 :9 < >2

bcQ^Vc hYb\_ ;>D cQ[Y] b`_b_R_] \p]RUQ6b`Yb[Y `aY]V^pocbp aVU[_5
^_ U\p ^Qb XUVbm SQW^VV b__RaQWV^YV5 hc_ [_\m b[_a_ ^Vhc_ ]_WVc
Rlcm `VaSl] n\V]V^c_] e_a]l5 [ ^V]d U_\W^Q Rlcm `aY]V^Y]Q b`Vg6
e_a]Q 6E>3D9?>7 Nc_ UVZbcSYcV\m^_ cQ[C Y]V^^_ 6E>3D9?> 1_Rlh^_
b_[aQjQV]Qp U_ 3’2 Yb`_\mXdVcbp U\p `aVSaQjV^Yp \p]RUQ6b`Yb[Q S
ed^[gY_^Q\m^lZ _RkV[c7 >Q`aY]Va5 Vb\Y ^Q] `_caVRdVcbp `aYRQSYcm
< [ [QWU_]d YX n\V]V^c_S XQUQ^^_T_ b`Yb[Q5 nc_ ]_W^_ RdUVc bUV\Qcm
cQ[C

1=1@31B 3’1<1=241 1H2 14 < H22 ’1:9 ;9 <9 =9 >922

AVXd\mcQc_] SlhYb\V^Yp nc_T_ SlaQWV^Yp bcQ^Vc b`Yb_[ 1:< ;< << =<
><27 6b\Y WV hYb\_5 [_c_a_V `_caVRdVcbp `aYRQS\pcm5 S_ SaV]p ^Q`Y6
bQ^Yp `a_TaQ]]l Vjݷ ^V YXSVbc^_5 ]_W^_ ^Q`YbQcm ed^[gYo5 [_c_aQp
RdUVc `aYRQS\pcm [_ SbV] n\V]V^cQ] b`Yb[Q `a_YXS_\m^_V hYb\_C

1456E> 1446D?6<9CD 1>E= <CD2
1=1@31B 3’1<1=241 1H2 14 H >E=22 <CD2

2

CV`Vam5 ^Q`aY]Va5 SlhYb\V^YV SlaQWV^Yp

11446D?6<9CD @ ’1:9 ;9 <922

UQbc b`Yb_[ 1:@ ;@ <@27 Nc_c `aY]Va `aY]VhQcV\V^ cV]5 hc_ S cV\V
\p]RUQ6ed^[gYY Yb`_\mXdVcbp bS_R_U^Qp `VaV]V^^Qp >E=D S c_] ]V6
bcV `a_TaQ]]l5 TUV b_XUQݷcbp \p]RUQ6ed^[gYp5 ncQ `VaV]V^^Qp `aY6
bdcbcSdVc 1nc_ Y]p `VaS_T_ YX USdf e_a]Q\m^lf `QaQ]Vca_S ed^[6
gYY 1446D?6<9CD25 Y ed^[gYp5 b_XUQ^^Qp YX \p]RUQ6b`Yb[Q5 Yb`_\mXdVc
Y]V^^_ V7ݷ

@_b[_\m[d ed^[gYY S <Yb`V Slbcd`Qoc VaS_[\Qbb^l]Y`ݷ _RkV[6
cQ]Y5ݷ c_ Vbcm _RaQRQclSQocbp ^QaQS^V b \oRl]Y UadTY]Y UQ^^l]Y5
Yf ]_W^_ ^V c_\m[_ `VaVUQSQcm S UadTYV ed^[gYY `QaQ]VcaQ]Y5 ^_ Y
S_XSaQjQcm YX ed^[gYZ S [QhVbcSV X^QhV^YZ7 >Q`aY]VaC

1456E> =1;561445B 1>2
3’1<1=241 1H2 14 > H22

2

Ed^[gYp =1;561445B5 `_\dhQp `QaQ]Vca_] `a_YXS_\m^_V hYb\_5 RdUVc
b_XUQSQcm ed^[gYo5 `aYRQS\pojdo nc_ hYb\_ [ bS_V]d 1VUY^bcSV^^_6
]d2 QaTd]V^cd D cQ[5 aVXd\mcQc_] SlhYb\V^Yp 1=1;561445B :<2 bcQ^Vc
ed^[gYp5 `aYRQS\pojQp :<7 6b\Y `_b\VU_SQcV\m^_ SlhYb\Ycm e_a]l

1C5DA @<EC:< 1=1;561445B :<22
16E>31<< @<EC:< @@2



<>9 >VaQXadiQojYV `QaQUYT]l

‑ c_ aVXd\mcQc_] Sc_a_Z YX ^Yf bcQ^Vc B97 ?RaQcYcV S^Y]Q^YV5 hc_
XUVbm ]l ^V `aY]V^pV] [ bY]S_\d @<EC:< ^Y[Q[Yf fYcalf _`VaQgYZ
Sa_UV ݷ’ݷ Y\Y 5ݷ’3ݷ `_b[_\m[d _RkV[c ed^[gYY pS\pVcbp VT_ X^QhV^Y6
V]7 6b\Y Sl aViYcV `_`a_R_SQcm nc_c `aY]Va ^Q \KLU5 `aVUSQaYcV\m^_
_RkpSYcV @<EC:< T\_RQ\m^_Z `VaV]V^^_Z b `_]_jmo 456F1BD S PLU Y
NLU nc_ UV\Qcm ^V _RpXQcV\m^_7

3`a_hV]5 `aY WV\Q^YY ]_W^_ XQ^VbcY ed^[gYo ^V S X^QhV^YV bY]6
S_\Q5 Q S bbl\[d5 `aVU^QX^QhV^^do U\p ed^[gYZ7 B\VUdojYV USV e_a6
]l UQUdc c_c WV aVXd\mcQc5 hc_ Y `aVUlUdjYV5 c_\m[_ U\p bY]S_\Q
@<EC:< RdUVc XQUVZbcS_SQ^Q bbl\[Q ^Q Qbb_gYYa_SQ^^do ed^[gYo5 `aY
nc_] X^QhV^Yp d ^VT_ ^V `_pSYcbpC

1C5D6 1CI=2?<66E>3D9?> ’@<EC:<2 1=1;561445B :<22
1@<EC:< @@2

3 gV\_] \p]RUQ6ed^[gYY dbca_V^l ^Vb[_\m[_ b\_W^VV5 hV] ]_WVc `_6
[QXQcmbp ^Q `VaSlZ SXT\pUD nc_]d S_`a_bd ]l gV\Y[_] `_bSpcY] b\VUd6
ojYZ `QaQTaQe7 @_[Q WV `_`a_RdV] S `VaS_] `aYR\YWV^YY _cSVcYcm
^Q S_`a_b5 `_hV]d Sb6ݷcQ[Y baVUbcSQ]Y <Yb`Q ^V\mXp ^Q`YbQcm ^_Sdo
b`Vge_a]d7

?Rlh^_ ^_SYh[Y5 XQUQojYVbp ncY] S_`a_b_]5 aQbbdWUQoc `aY]Va6
^_ cQ[C Ed^[gYpݷ _c\YhQVcbp _c b`Vge_a]l cV]5 hc_ SbV Vݷ QaTd]V^cl
SlhYb\pocbpD ^_ Vb\Y Rl Vݷ QaTd]V^cl ^V SlhYb\p\Ybm5 _^Q ]_T\Q Rl
nc_ bUV\Qcm bQ]Q ‑ ^Q`aY]Va5 b `_]_jmo 5F1<5 cQ[ hc_5 ^QSVa^_V5 Rl6
\_ Rl UQWV `aQSY\m^VV5 Vb\Y Rl QSc_]QcYhVb[Y ^Y[Q[YV QaTd]V^cl ^V
SlhYb\p\Ybm5 SVUm c_TUQ ]_W^_ Rl\_ Rl `YbQcm Y _Rlh^lV ed^[gYY5 Y
cQ[YV5 [_c_alV bS_Y QaTd]V^cl ^V SlhYb\poc Y\Y SlhYb\poc ^V SbV7ݷ
;Q[ `aQSY\_5 hV\_SV[5 aQbbdWUQojYZ `_U_R^l] _RaQX_]5 `a_bc_ ^V XQ6
Ud]lSQ\bp _ c_]5 [Q[ `a_Ybf_UYc `aY]V^V^YV ed^[gYY [ QaTd]V^cQ]
S^dcaY ed^[gY_^Q\_S5 RdUm c_ =1@31B5 1@@<I Y\Y \oRQp UadTQp ed^[6
gYp5 Sl^dWUV^^Qp `aY]V^pcm ed^[gY_^Q\m^lZ _RkV[c ‑ `_\dhV^^lZ
hVaVX `QaQ]Vcal Y\Y \oRl] UadTY] b`_b_R_] ‑ [ XQUQ^^l] QaTd]V^6
cQ]7 ?`aVUV\pojY] cdc _[QWVcbp c_c _hVSYU^lZ eQ[c5 hc_ ed^[gY_6
^Q\m^lZ _RkV[c S^dcaY ed^[gY_^Q\_S `aY]V^pVcbp [ dWV SlhYb\V^6
^l] QaTd]V^cQ]D ed^[gYp5 b\VU_SQcV\m^_5 ^Y[Q[ ^V ]_WVc bQ]Q Sl6
hYb\pcm bS_Y QaTd]V^cl5 SVUm _^Q ^V X^QVc5 SlXSQ\Y Vݷ YX ed^[gY_^Q\Q
Y\Y `aY SlhYb\V^YY _Rlh^_Z e_a]l7

9]V^^_ `_nc_]d `aY SlhYb\V^YY `a_bc_Z ed^[gY_^Q\m^_Z e_a]l
Y^cVa`aVcQc_a bQ] SlhYb\pVc SbV Vݷ n\V]V^cl5 [a_]V `VaS_T_5 Q XQcV]
dWV `aY]V^pVc [ ^Y] 1c_ Vbcm [ T_c_Sl] XQhV^Yp] QaTd]V^c_S2 ed^[6
gYo ‑ c_h^_ cQ[ WV5 [Q[ nc_ `a_Ybf_UYc Y S^dcaY ed^[gY_^Q\_S7 @_
c_Z WV `aYhY^V ed^[gY_^Q\l ^V ]_Tdc aQR_cQcm ^Y b_ b`Vge_a6
]Q]Y5 ^Y b ]Q[a_bQ]Y ‑ c_\m[_ b ed^[gYp]YC S bQ]_] UV\V5 Y
b`Vge_a]l5 Y ]Q[a_bl cQ[ Y\Y Y^QhV d`aQS\poc SlhYb\V^YV] bS_Yf
QaTd]V^c_S5 c_TUQ [Q[ `aY `aY]V^V^YY ed^[gYY [ QaTd]V^cQ] S^dcaY
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ed^[gY_^Q\Q Sbݷ dWV UQS^_ SlhYb\V^_D Vb\Y ]Q[a_b Y\Y b`Vge_a]Q
`_`lcQocbp SlhYb\Ycm hQbcm bS_Yf QaTd]V^c_S 1cQ[5 [Q[ _^Y UV\Qoc
nc_ S _Rlh^lf db\_SYpf25 c_ aVXd\mcQcl `_\dhQcbp b_SbV] ^V cQ[YV5
[Q[Yf ]_W^_ Rl\_ Rl _WYUQcm7

::7:7B7 Ed^QaT6`a_R\V]Q Y \V[bYhVb[_V bSpXlSQ^YV
AQ^^YV SVabYY <Yb`Q Yb`_\mX_SQ\Y `a_bcVZiYZ S_X]_W^lZ `_U6

f_U [ faQ^V^Yo X^QhV^Yp bY]S_\QC bbl\[Q ^Q nc_ X^QhV^YV faQ^Y\Qbm
S bQ]_] _RkV[cV5 `aVUbcQS\pojV] bY]S_\7 CQ[Qp bbl\[Q S _RkV[cQf
bY]S_\_S bdjVbcSdVc Y bVZhQb5 Q S L?==?> U9C@ Vbcm UQWV b`VgYQ\m6
^Qp Sbca_V^^Qp ed^[gYp5 `_XS_\pojQp U_ nc_Z bbl\[Y U_RaQcmbp ‑
CI=2?<6F1<E5 1`_ Q^Q\_TYY b aQbb]_caV^^_Z SliV CI=2?<66E>3D9?>2D
[Q[ ^Y bcaQ^^_5 X^QhV^YV] bY]S_\Q S b_SaV]V^^lf SVabYpf <Yb`Q UQ6
\V[_ ^V SbVTUQ bhYcQVcbp c_c _RkV[c5 ^Q [_c_alZ bbl\QVcbp nc_ S_c
5ݷF1<E5ݷ Y c_]d Vbcm ^VcaYSYQ\m^Qp5 ^_ SVbm]Q SQW^Qp `aYhY^Q7

Hc_Rl `_^pcm5 S hݷ] cdc UV\_5 ^Q] `aYUݷcbp `a_U_\WYcm Ybc_aY6
hVb[YZ n[b[dab Y `_b]_caVcm5 [Q[ `_bcd`Q\Y Y^cVa`aVcQc_al <Yb`Q5
[_TUQ cQ Y\Y Y^Qp `VaV]V^^Qp 1c7 V7 bY]S_\25 dWV Y]VSiQp X^QhV^YV5
Yb`_\mX_SQ\Qbm S a_\Y \_[Q\m^_Z `VaV]V^^_Z ‑ ^Q`aY]Va5 Slbcd`Q\Q
e_a]Q\m^l] `QaQ]Vca_] ed^[gYY7 @a_bc_Z `_Uf_U5 [_c_alZ `VaSl]
`aYf_UYc S T_\_Sd ‑ nc_ b_faQ^Ycm TUV6^YRdUm 1db\_S^_ T_S_ap5 S bcV6
[V5 f_cp nc_ b_SVaiV^^_ ^V _RpXQcV\m^_ Q``QaQc^lZ bcV[2 bcQalV X^Q6
hV^Yp \_[Q\m^lf `VaV]V^^lf5 `aYbS_Ycm Y] ^_SlV 1\_[Q\m^lV2 X^QhV6
^Yp ‑ ^Q`aY]Va5 X^QhV^Yp eQ[cYhVb[Yf `QaQ]Vca_S5 [ [_c_al] `aY6
]V^pVcbp ed^[gYp5 `_c_] Sl`_\^Ycm cV\_ ed^[gYY5 Q `VaVU S_XSaQ6
c_] d`aQS\V^Yp S_bbcQ^_SYcm _RaQc^_ bcQalV X^QhV^Yp `VaV]V^^lf5
Yb`_\mX_SQSiYfbp S [QhVbcSV \_[Q\m^lf7

CQ[_Z `_Uf_U ^QXlSQVcbp UY^Q]YhVb[Y] bSpXlSQ^YV] 7 >V\mXp
b[QXQcm5 hc_Rl _^ Rl\ b_SbV] ^V`aQSY\m^l]C [Q[ ]l dWV _c]VhQ\Y
1b]7 7:7:25::ݷ U_ ^QiVT_ SaV]V^Y b_faQ^Y\Ybm USQ YXSVbc^lf UYQ\V[cQ
<Yb`Q ‑ N=13C U9C@ Y JED?UR\Y 1Sbca_V^^lV Y^cVa`aVcQc_al S aVUQ[6
c_aV N=13C Y S JED?LJM25 Yb`_\mXdojYV UY^Q]YhVb[_V bSpXlSQ^YV7
AQ^^YV aVQ\YXQgYY <Yb`Q `aV[aQb^_ bdjVbcS_SQ\Y `_hcY UVbpcm \Vc5
`_[Q ^V _R^QadWY\_bm5 hc_ S ^V[_c_alf b\dhQpf _^Y SVUdc bVRp ^V cQ[5
[Q[ _c ^Yf _WYUQVcbp7

Bdcm `a_R\V]l ]_W^_ `a_Y\\obcaYa_SQcm ^Q `aY]VaQf7 5\p ^Q6
hQ\Q aQbb]_caY] dWV X^Q[_]do ^Q] ed^[gYo5 b_XUQojdo ed^[gYY b
_U^Y] QaTd]V^c_]5 `aYRQS\pojYV [ bS_V]d QaTd]V^cd XQUQ^^_V hYb\_D
S _c\YhYV _c aQ^VV aQbb]_caV^^_T_ `aY]VaQ5 `VaV]V^^do5 ^Q [_c_ado
^dW^_ _RaQcYcm _b_R_V S^Y]Q^YV5 ]l ^QX_Sݷ] D85F1BC

1456E> =1;561445B 1D85F1B2
3’1<1=241 1H2 14 D85F1B H22
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<>; >VaQXadiQojYV `QaQUYT]l

CV`Vam U\p `a_bc_cl [QacY^l XQ^Vbݷ] S D85F1B T\_RQ\m^_V X^QhV^YV
:99C

1C5DA D85F1B :992

@_b\V nc_T_ S_b`_\mXdV]bp ed^[gYVZ =1;561445B5 hc_Rl b_XUQcm aY6`ݷ
RQS\p\[d `pcYݷC

1C5DA @<EC> 1=1;561445B >22

Y `_`lcQV]bp ncd ݷaYRQS\p\[d`ݷ XQUVZbcS_SQcmC

16E>31<< @<EC> :92

6b\Y S ^QiV] Y^cVa`aVcQc_aV <Yb`Q Yb`_\mXdVcbp UY^Q]YhVb[_V bSp6
XlSQ^YV5 aVXd\mcQc ]_WVc ^Qb ^Vb[_\m[_ dUYSYcmC S]Vbc_ _WYUQV]_T_
X^QhV^Yp :> ]l `_\dhY] ::97 =VWUd `a_hY]5 nc_ UQWV ]_W^_ `_`a_6
R_SQcm S \oR_] Y^cVa`aVcQc_aV <Yb`Q5 S[\ohQp NLU5 PLU Y \KLU ‑
U_bcQc_h^_ dbcQ^_SYcm U\p D85F1B UY^Q]YhVb[YZ b`_b_R bSpXlSQ^Yp5
Sl`_\^YS 1456F1B D85F1B27

@_`a_RdV] `_^pcm5 hc_ `a_YX_i\_7 ;_TUQ ]l SlXSQ\Y ed^[gYo
=1;561445B 3 `QaQ]Vca_] >5 `VaV]V^^Qp D85F1B5 Slbcd`QojQp S ^VZ
e_a]Q\m^l] `QaQ]Vca_]5 SaV]V^^_ ‑ c_ Vbcm ^Q SaV]p Sl`_\^V^Yp
=1;561445B ‑ `_\dhY\Q X^QhV^YV >D `aY nc_] bcQa_V X^QhV^YV D85F1B ‑
hYb\_ :99 ‑ Y^cVa`aVcQc_a TUV6c_ b_faQ^Y\5 Q `_b\V XQSVaiV^Yp ed^[6
gYY S_bbcQ^_SY\ VT_ _RaQc^_7 B\VU_SQcV\m^_5 [_TUQ ]l ‑ dWV5 aQXd]V6
Vcbp5 `_b\V XQSVaiV^Yp =1;561445B ‑ aViY\Y ^Q[_^Vg S_b`_\mX_SQcmbp
b_XUQ^^_Z 5ݷaYRQS\p\[_Z`ݷ `VaV]V^^Qp D85F1B Y]V\Q X^QhV^YV :995 Q
S_SbV ^V >7 CV\_] ^QiVZ ݷaYRQS\p\[V`ݷ b\dWYc cV\_ \pR]UQ6b`Yb[Q5
YX [_c_a_T_ _^Q Rl\Q b_XUQ^Q5 Q _^_5 [Q[ ]l `_]^Y]5 b_bc_Yc YX VUY^6
bcSV^^_Z e_a]l 14 D85F1B H2D `VaV]V^^Qp H cdc _R_X^QhQVc e_a]Q\m6
^lZ `QaQ]Vca5 c_ Vbcm _^Q \_[Q\m^_ `_\dhY\Q X^QhV^YV5 `VaVUQ^^_V
eQ[cYhVb[Y] `QaQ]Vca_]5 S ^QiV] b\dhQV nc_ hYb\_ :95 XUVbm Sbݷ S `_6
apU[VD ^_ `VaV]V^^Qp D85F1B XUVbm bS_R_U^Qp5 c_ Vbcm5 S_ Sbp[_] b\dhQV5
_^Q ^V pS\pVcbp \_[Q\m^_Z `_ _c^_iV^Yo [ ed^[gYY6ݷ`aYRQS\p\[V5ݷ
cQ[ hc_ Y^cVa`aVcQc_a _RaQcY\bp [ ^VZ Y `_\dhY\ Vݷ cV[djVV X^QhV6
^YV5 Q _^_ Rl\_ ^Q nc_c ]_]V^c aQS^_ :99D ]V^pcm VT_ ^Q > Y _RaQc^_
Rl\_ S nc_c aQX ^V[_]d7

=VWUd `a_hY]5 Vb\Y Rl ]l ^V `aYbS_Y\Y `VaV]V^^_Z T\_RQ\m^_V
X^QhV^YV5 Sbݷ `_\dhY\_bm Rl Vjݷ Y^cVaVb^VVC `_`lc[Q Yb`_\mX_SQ^Yp
ݷaYRQS\p\[Y`ݷ SlXSQ\Q Rl _iYR[d5 `_b[_\m[d D85F1B `VaVU ^QhQ\_]
Sl`_\^V^Yp =1;561445B ^Y[Q[_T_ X^QhV^Yp ^V Y]V\Q5 Y `_b\V _[_^hQ6
^Yp Sl`_\^V^Yp Y]V^^_ nc_ b_bc_p^YV `VaV]V^^_Z ‑ _cbdcbcSYV X^QhV6
^Yp ‑ RdUVc S_bbcQ^_S\V^_7

@aYSVUݷ^^lZ `aY]Va UV]_^bcaYadVc cQ[ ^QXlSQV]do S_bf_Up6
jdo ed^QaT6`a_R\V]d 1Q^T\7 E@G1B4C 6E>1B7 @B?2<5=25 ^_ nc_ ^V
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VUY^bcSV^^lZ ^VU_bcQc_[ UY^Q]YhVb[_T_ bSpXlSQ^Yp7 @_`a_RdV] `aY6
SVbcY UadT_Z `aY]Va7 @dbcm ^V[Qp ed^[gYp5 `_\dhYS X^QhV^YV hVaVX
e_a]Q\m^lZ `QaQ]Vca5 S a_\Y [_c_a_T_ Slbcd`QVc Sbݷ c_c WV bY]S_\
D85F1B5 b_XUQݷc cd WV bQ]do 5ݷaYRQS\p\[d`ݷ ^_ ^V S_XSaQjQVc V5ݷ Q
`VaVUQݷc `QaQ]Vca_] S UadTdo ed^[gYo5 TUV c_WV XQUVZbcS_SQ^Q `V6
aV]V^^Qp D85F1B7 5\p `a_bc_cl [QacY^l ^QiQ Sc_aQp ed^[gYp RdUVc
`_\dhQcm USQ X^QhV^Yp ‑ ed^[gYo Y QaTd]V^c U\p ^V5ݷ Y Sb5ݷ hc_ _^Q
RdUVc UV\Qcm ‑ nc_ `aY]V^pcm XQUQ^^do ed^[gYo [ XQUQ^^_]d QaTd6
]V^cdD SQW^_ cdc \Yim c_5 hc_ e_a]Q\m^lZ `QaQ]Vca5 hVaVX [_c_alZ
`_\dhQVcbp QaTd]V^c5 RdUVc ^QXlSQcmbp5 _`pcm WV5 D85F1B ‑ c_h^VV
T_S_ap5 _^ RdUVc _R_X^QhV^ Sbݷ cV] WV bY]S_\_] D85F1BC

1456E> 6; 16E>3 D85F1B2 16E>31<< 6E>3 D85F1B22

Hc_ [QbQVcbp _b^_S^_Z ed^[gYY5 c_ _^Q ]_WVc Rlcm5 ^Q`aY]Va5 cQ[_ZC

1456E> C1=@<5 1D85F1B2
16; 3’1<1=241 1H2 14 H D85F1B22 :9992
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AQbb]_caY] S^Y]QcV\m^_5 hc_ RdUVc `a_Ybf_UYcm `aY SlhYb\V^YY
1C1=@<5 @2 `aY db\_SYY5 hc_ Y^cVa`aVcQc_a Yb`_\mXdVc UY^Q]YhVb[_V
bSpXlSQ^YV 1[Q[ ]Y^Y]d] U\p `VaV]V^^_Z D85F1B27 >Q SaV]p Sl`_\^V6
^Yp cV\Q ed^[gYY C1=@<5 ncQ `VaV]V^^Qp `_\dhQVc X^QhV^YV @D UQ\miV
U\p SlX_SQ 6; Y^cVa`aVcQc_a U_\WV^ SlhYb\Ycm X^QhV^Yp Vݷ `QaQ]Vc6
a_S5 `aY nc_] [_^bcQ^cQ :999 SlhYb\pVcbp bQ]Q S bVRp5 Q `VaSlZ Qa6
Td]V^c ‑ b`Vge_a]Q 6E>3D9?>5 `aY]V^ݷ^^Qp [ \p]RUQ6b`Yb[d ‑ `aY
SlhYb\V^YY UQݷc _RkV[c ed^[gYY5 _c [_c_a_Z ]l _WYUQV]5 hc_ _^Q5
`aY^Y]Qp _UY^ QaTd]V^c5 RdUVc S_XSaQjQcm hYb\_5 R�_\miVV ^Q X^QhV^YV
D85F1B5 c_ Vbcm S ^QiV] b\dhQV ^Q @7

; `_\dhV^^l] X^QhV^Yp] `QaQ]Vca_S `aY]V^pVcbp ed^[gYp 6;5 `a_
[_c_ado ]l `_]^Y]5 hc_ Sa_UV Rl _^Q U_\W^Q bS_Z `VaSlZ QaTd]V^c
`aY]V^Ycm [_ Sc_a_]d7 ;_\m b[_a_ `VaSlZ QaTd]V^c ‑ aYRQS\p\6`ݷ
[Q bV]Y5ݷ Q Sc_a_Z ‑ clbphQ5 `_\dhYcmbp U_\W^_5 `_ YUVV5 hYb\_ :99@7
6b\Y Rl S _`YbQ^YY 6; e_a]Q\m^lV `QaQ]Vcal ^QXlSQ\Ybm [Q[6^YRdUm
Y^QhV5 Y]V^^_ cQ[ Rl Sbݷ Y Rl\_5 c_ Vbcm ]l UVZbcSYcV\m^_ `_\dhY6
\Y Rl :99@D ^_ S ^QiV] _`aVUV\V^YY 6; Y]p D85F1B Yb`_\mXdVcbp U\p
Sc_a_T_ e_a]Q\m^_T_ `QaQ]VcaQ7 ;Q[ b\VUbcSYV5 ^Q SaV]p Sl`_\^V6
^Yp 6; bY]S_\ D85F1B `_\dhQVc X^QhV^YV :9995 Y S_c cdc6c_ [Q[ aQX Y
SlhYb\pVcbp cV\_ ^QiVZ 5ݷaYRQS\p\[Y`ݷ bbl\QojVVbp ^Q D85F1B [Q[
^Q bS_R_U^do `VaV]V^^do7 @_\dhV^^_V S Yc_TV X^QhV^YV ;999 1S]Vbc_
_WYUQSiVT_bp :99@2 ]_WVc bcQcm U\p `a_TaQ]]YbcQ `_\^l] boa`aY6
X_]7

=VWUd `a_hY]5 ^Qbc_pcV\m^_ aV[_]V^UdV] hYcQcV\o `_`a_R_6
SQcm SRYcm d[QXQ^^lV e_a]l 1_`YbQ^Yp ed^[gYZ 6;5 C1=@<5 Y Sl6



<>= >VaQXadiQojYV `QaQUYT]l

X_S ed^[gYY C1=@<52 S Y^cVa`aVcQc_a <Yb`Q5 `_\dhYcm X^QhV^YV
:99@5 XQcV] XQ[alcm Y^cVa`aVcQc_a5 b^_SQ XQ`dbcYcm VT_5 Sl`_\^Ycm
1456F1B D85F1B25 cV] bQ]l] bUV\QS bSpXlSQ^YV U\p D85F1B UY^Q]YhV6
b[Y]5 b^_SQ SlhYb\Ycm cV WV bQ]lV caY e_a]l Y dRVUYcmbp5 hc_ `_6
\dhV^^_V X^QhV^YV S nc_c aQX ‑ ;9997 Nc_c ^VfYcalZ n[b`VaY]V^c `_X6
S_\Yc YXRQSYcmbp _c _bcQc_h^_T_ ^VSVaYp S `a_Ybf_UpjVV5 [_c_a_V ‑
]_WVcV ^V b_]^VSQcmbp ‑ d SQb `_[Q Vjݷ Vbcm7

8UVbm ]l `a_UV]_^bcaYa_SQ\Y ^Ybf_Upjdo ed^QaT6`a_R\V]d 7
Bc_Yc `aYX^Qcm5 hc_ nc_c SQaYQ^c ed^QaT6`a_R\V]l R_\VV dRVUYcV\V^
Y S gV\_] R_\VV neeV[cV^5 ^VWV\Y `aVUlUdjYZ7 3_6`VaSlf5 XUVbm `_6
\dhQVcbp5 hc_ aVXd\mcQc XQSYbYc _c Y]V^Y \_[Q\m^_Z `VaV]V^^_Z S
UadT_Z ed^[gYY5 Q nc_ YUݷc SaQXaVX b bQ]_Z YUVVZ \_[Q\m^lf `VaV]V^6
^lfC Yf Y]V^Q ^V U_\W^l ^Y[_T_ S_\^_SQcm XQ `aVUV\Q]Y c_Z hQbcY
`a_TaQ]]l5 TUV _^Y \_[Q\YX_SQ^l7 3_6Sc_alf5 Y]V^^_ S ^Ybf_UpjV]
b\dhQV ^QT\pU^_ SYU^_5 hc_ `_`a_bcd SXpcm Y XQ`aVcYcm bS_R_U^lV `V6
aV]V^^lV S \p]RUQ6b`Yb[Qf5 [Q[ nc_ Y^_TUQ `aVU\QTQoc bUV\Qcm5 ‑ X^Q6
hYc `_cVapcm _hV^m SQW^lV S_X]_W^_bcY 1Sb`_]^Y]5 [Q[ ]l b `_]_6
jmo =1@31B dSV\YhYSQ\Y ^Q XQUQ^^_V hYb\_ SbV n\V]V^cl b`Yb[Q27

6b\Y ^V aQbb]QcaYSQcm ]QaTY^Q\m^lV b\dhQY Sa_UV d`_]Y^QSiYf6
bp SliV Sbca_V^^lf UYQ\V[c_S <Yb`Q5 b_SaV]V^^lV aVQ\YXQgYY5 VbcV6
bcSV^^_5 b ed^QaT6`a_R\V]_Z b`aQS\pocbpD U_bcYTQVcbp nc_ `aY]V^V^Y6
V] \V[bYhVb[_T_ bSpXlSQ^Yp 7 3 UYQ\V[cQf5 _b^_SQ^^lf ^Q L?==?>
U9C@5 \V[bYhVb[_V bSpXlSQ^YV Yb`_\mXdVcbp `_ d]_\hQ^Yo5 ^_ U\p _c6
UV\m^lf `VaV]V^^lf5 [Q[ ]l SYUV\Y5 VT_ ]_W^_ _c[\ohYcm5 SVa^dS6
iYbm [ bSpXlSQ^Yo UY^Q]YhVb[_]d7 5adTYV UYQ\V[cl di\Y UQ\miV
Y S__RjV _cRa_bY\Y S_X]_W^_bcm UY^Q]YhVb[_T_ bSpXlSQ^YpD `aY]Va
c_]d ‑ \385=57

Hc_Rl `_^pcm bV]Q^cY[d \V[bYhVb[_T_ bSpXlSQ^Yp5 ]_W^_ `aVUbcQ6
SYcm bVRV ^V[YV cQR\Ygl YX USdf [_\_^_[C S `VaS_Z [_\_^[V ‑ bbl\[Q
^Q bY]S_\5 S_ Sc_a_Z ‑ bbl\[Q ^Q VT_ X^QhV^YV5 Q S [_^gV cQR\Ygl ‑
Vjݷ Y bbl\[Q 1S_X]_W^_5 `dbcQp2 ^Q SliVbc_pjdo cQR\Ygd cQ[_T_ WV
SYUQ7 CQ[Qp cQR\YgQ ^QXlSQVcbp \V[bYhVb[Y] [_^cV[bc_] 5 [QW6
UQp Vݷ bca_h[Q ‑ \V[bYhVb[_Z bSpXmo Y\Y RY^UY^T_] 1`_b\VU^VV
Vbcm caQ^b\YcVaQgYp Q^T\YZb[_T_ 29>49>725 Q bbl\[Q S [_^gV cQR\Ygl
^dW^Q5 hc_Rl b_XUQSQcm S\_WV^^lV [_^cV[bcl5 S [_c_alf [ dWV Y]V6
ojY]bp bSpXp] _RkV]\ojVT_ [_^cV[bcQ U_RQS\pocbp U_`_\^YcV\m^lV
bSpXY5 [Q[ aQX Y _RaQXdojYV S\_WV^^lZ [_^cV[bcD bbl\[Q Yb`_\mXdVc6
bp S cQR\YgV S\_WV^^_T_ [_^cV[bcQ5 hc_Rl ^V `_cVapcm [_^cV[bc _RkV]6
\ojYZ7 CV`Vam5 SlhYb\pp bY]S_\ [Q[ \6SlaQWV^YV5 c_ Vbcm Sl`_\^pp
_RaQjV^YV [ X^QhV^Yo `VaV]V^^_Z5 Y^cVa`aVcQc_a b^QhQ\Q Y^cVaVbdVc6
bp5 ^Vc \Y U\p nc_T_ bY]S_\Q bSpXY S cV[djV] \V[bYhVb[_] [_^cV[bcV5 Q
Vb\Y d cV[djVT_ [_^cV[bcQ Vbcm [_^cV[bc _RkV]\ojYZ ‑ c_ ^Vc \Y b_6
_cSVcbcSdojVZ bSpXY cQ] 1Y cQ[ `_[Q gV`_h[Q S\_WV^^lf [_^cV[bc_S
^V [_^hYcbp25 Y \Yim c_\m[_ S b\dhQV5 Vb\Y S [_^cV[bcQf cQ[ ^YhVT_
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Y ^V ^Qi\_bm5 _RaQjQVcbp [ UY^Q]YhVb[_]d 1T\_RQ\m^_]d2 X^QhV^Yo5
[_c_a_V5 [Q[ ]l `_]^Y]5 faQ^Ycbp S bQ]_] bY]S_\V7

B\VUdVc `_UhVa[^dcm5 hc_ cQ[Qp [_^bcad[gYp b `_Yb[_] `_ cQR\YgQ] \V[6
bYhVb[Yf [_^cV[bc_S `aYSVUV^Q ^Q]Y \Yim U\p Y\\obcaQgYY bV]Q^cY[Y7 6b\Y
UVZbcSYcV\m^_ 1Rd[SQ\m^_2 aVQ\YX_SQcm cQ[do bfV]d5 Y^cVa`aVcQc_a RdUVc aQ6
R_cQcm ^VU_`dbcY]_ ]VU\V^^_5 SVUm V]d `aYUݷcbp Sl`_\^pcm \Y^VZ^lZ `_Yb[
bY]S_\Q S [_^cV[bcQf [QWUlZ aQX `aY _RaQjV^YY [ `VaV]V^^_Z 1\oR_Z127 ;Q[
^Q bQ]_] UV\V aVQ\YXdocbp \V[bYhVb[YV X^QhV^Yp `VaV]V^^lf ‑ S_`a_b b\_W6
^lZ Y XQSVU_]_ Slf_UpjYZ XQ aQ][Y ^QiVZ [^YTY7 >Q] U_bcQc_h^_ X^Qcm5 hc_
aQR_cQVc nc_ Sbݷ bV]Q^cYhVb[Y c_h^_ cQ[ WV5 [Q[ Vb\Y Rl [_^cV[bcl Y S`ap]m
`aVUbcQS\p\Ybm cQR\YgQ]Y \V[bYhVb[Yf bSpXVZ ‑ c_\m[_ ^Q]^_T_ RlbcaVV7

CV`Vam5 [_TUQ `VaV]V^^Qp U_\W^Q `_\dhYcm \_[Q\m^_V X^QhV^YV5 ^Vc
^Y[Q[_T_ aVX_^Q hc_6c_ UV\Qcm b_ X^QhV^YV]5 faQ^Y]l] S^dcaY _RkV[cQ
bY]S_\QC S]Vbc_ nc_T_ S [_^cV[bc U_RQS\pVcbp \V[bYhVb[Qp bSpXm U\p
UQ^^_Z `VaV]V^^_Z7

>QU_ _c]VcYcm5 hc_ _RkV[cl \V[bYhVb[Yf bSpXVZ Yb`_\mXdocbp ^V
c_\m[_ `aY _RaQjV^YY [ `VaV]V^^_Z5 ^_ Y `aY `aYbSQYSQ^YpfC ^Q`aY6
]Va5 C5DA `aY ^Q\YhYY UQ^^_T_ bY]S_\Q S Q[cYS^_] \V[bYhVb[_] [_^6
cV[bcV YX]V^Yc Y]V^^_ X^QhV^YV S^dcaY [_^cV[bcQ5 Q ^V c_ X^QhV^YV5
[_c_a_V S bQ]_] bY]S_\V7

@a_Y\\obcaYa_SQcm ^Q\YhYV d bY]S_\Q R_\VVݷ hV] _U^_T_ X^QhV6
^Ypݷ ‑ c_h^VV5 X^QhV^Yp5 [_c_a_V ^V b_S`QUQVc b faQ^Y]l] S bQ]_]
bY]S_\V ‑ ]_W^_ ^Q b\VUdojV] `aY]VaV7 3b`_]^Y]5 hc_ [ c_Z bbl\6
[V5 [_c_aQp faQ^Ycbp S bY]S_\V5 ]_W^_ _RaQcYcmbp b `_]_jmo ed^[gYY
CI=2?<6F1<E57 >Q`YiV] cV`Vam ed^[gYo5 [_c_aQp RdUVc Yb`_\mX_SQcm
bY]S_\ F1B S a_\Y e_a]Q\m^_T_ `QaQ]VcaQ Y b_XUQSQcm c_hVh^do `Qad
YX UVZbcSdojVT_ X^QhV^Yp nc_T_ bY]S_\Q Y UY^Q]YhVb[_T_ X^QhV^Yp
c_T_ WV bY]S_\QC

1456E> F1B6F1<E5C 1F1B2
13?>C F1B 1CI=2?<6F1<E5 ’F1B22

2

CV`Vam U\p R_\miVZ ^QT\pU^_bcY S^V ed^[gYZ XQ^Vbݷ] S ncd `VaV6
]V^^do X^QhV^YV 27<?21<25 Q `_c_] SlX_SV] ed^[gYo F1B6F1<E5C b
`QaQ]Vca_] 2<?31<2C

1C5DA F1B 27<?21<22
1F1B6F1<E5C 2<?31<22

AVXd\mcQc _RaQjV^Yp [ ed^[gYY RdUVc cQ[_ZC 12<?31<2 7 27<?21<227
\KLU `aY Sl`_\^V^YY C5DA SlUQbc `aVUd`aVWUV^YV5 ^_ Sl ]_WVcV
VT_ R\QT_`_\dh^_ `a_YT^_aYa_SQcmD PLU Y NLU `aVUd`aVWUV^Yp ^V
SlUQUdc7

3SVUp \V[bYhVb[YV [_^cV[bcl Y R_\VV6]V^VV b__RaQXYS5 [Q[ _^Y Rd6
Udc aQR_cQcm5 ]l5 ]_W^_ ^QUVpcmbp5 T_c_Sl [ _Rkpb^V^Yo _U^_T_ YX bQ6



<>? >VaQXadiQojYV `QaQUYT]l

]lf ^VcaYSYQ\m^lf `_^pcYZ ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp ‑
XQ]l[Q^YZ 1Q^T\7 3<?CEB5C27 @_ bdcY XQ]l[Q^YV ‑ nc_ cV\_ ed^[gYY5
b^QRWݷ^^_V \V[bYhVb[Y] [_^cV[bc_]5 Y\Y5 Y^QhV T_S_ap5 ^QR_a_] \V[6
bYhVb[Yf bSpXVZ5 UVZbcS_SQSiYf ^Q ]_]V^c b_XUQ^Yp ed^[gYY7 ;_\m
b[_a_ aVQ\YXQgYp <Yb`Q `_UUVaWYSQVc \V[bYhVb[_V bSpXlSQ6
^YV5 [QWUlZ _RkV[c ed^[gYY S cQ[_Z aVQ\YXQgYY ^Q bQ]_]
UV\V `aVUbcQS\pVc b_R_Z XQ]l[Q^YV7 Nc_ [QbQVcbp S c_] hYb\V
Y Sbca_V^^lf ed^[gYZ5 `a_bc_ Yf [_^cV[bc `dbc_Z ‑ [Q[ Y [_^cV[bc
ed^[gYZ5 SSVUݷ^^lf b `_]_jmo 456E> ^Q SVaf^V] da_S^VD ^_ `dbc_Z
[_^cV[bc ^V _X^QhQVc _cbdcbcSYp [_^cV[bcQ7

@aY Sl`_\^V^YY \oR_Z ed^[gYY `VaVU `VaVUQhVZ d`aQS\V^Yp Vݷ
cV\d Y^cVa`aVcQc_a b^QhQ\Q UV\QVc Vݷ [_^cV[bc cV[djY] 1Q[cYS^l]25
XQ`_]^YS `aY nc_]5 [Q[_Z [_^cV[bc Rl\ Q[cYS^l] aQ^miV5 hc_Rl `_
_[_^hQ^YY Sl`_\^V^Yp ed^[gYY SVa^dcm [_^cV[bcl _RaQc^_7 Nc_ [QbQ6
Vcbp S c_] hYb\V Y `dbclf [_^cV[bc_SD b\VU_SQcV\m^_5 ed^[gYp 1Vb\Y
nc_ Y]V^^_ ed^[gYp5 Q ^V ]Q[a_b Y ^V b`Vge_a]Q2 ^V ]_WVc
^Y[Q[Y] b`_b_R_] `_\dhYcm U_bcd` [ \_[Q\m^l] `VaV]V^^l]
c_T_5 [c_ Vݷ SlXSQ\C d ^Vݷ bS_Z [_^cV[bc5 d SlXlSQojVT_ ‑
bS_Z7 >Q b`Vge_a]l nc_ `aQSY\_ ^V aQb`a_bcaQ^pVcbp5 _^Y SVUm ^V
ed^[gYY Y bS_VT_ [_^cV[bcQ ^V Y]Voc5 UQ Y S__RjV _^Y aVQ\YX_SQ^l
^V ^Q <Yb`V5 Q ^Q c_] pXl[V5 ^Q [_c_a_] ^Q`YbQ^ Y^cVa`aVcQc_a5 Y
pS\pocbp hQbcmo pUaQ Y^cVa`aVcQc_aQD b`Vge_a]l5 S hQbc^_bcY5 bQ6
]Y ]_Tdc ]Q^Y`d\Ya_SQcm [_^cV[bcQ]Y ‑ b_XUQSQcm Yf5 YX]V^pcm Y
`VaV[\ohQcm7

=Q[a_bl ]l ^V aQbb]QcaYSQV]5 ^_ ^Q Sbp[YZ b\dhQZ ‑ [ `aY]Vad5 Vb\Y
hYcQcV\m XQf_hVc _bS_Ycm Yf bQ]_bc_pcV\m^_ ‑ _c]VcY]5 hc_ bS_Y [_^cV[bcl
d ^Yf VbcmD `aY nc_] cV\_ ]Q[a_bQ 1[_c_a_]d5 ^Q`_]^Y]5 `QaQ]Vcal `VaVUQ6
^l ^VSlhYb\V^^l]Y2 aQR_cQVc S bS_ݷ] [_^cV[bcV5 ^_ aVXd\mcQc VT_ SlhYb\V6
^Yp 1c7 V7 ]Q[a_aQbiYaV^Yp2 ‑ `_\dhV^^lZ [_U5 [_c_alZ [Q[ aQX Y U_\WV^
Sl`_\^Ycmbp ‑ RdUVc Sl`_\^V^ dWV S [_^cV[bcV SlXlSQojVT_7

E_a]Q 6E>3D9?>5 _Rlh^_ _R_X^QhQV]Qp bY]S_\_] 3’5 ^Q bQ6
]_] UV\V b_XUQݷc Y]V^^_ XQ]l[Q^YV5 Q ^V hc_6c_ Y^_VD S`a_hV]5 c_
WV bQ]_V ]_W^_ b[QXQcm Y `a_ 456E>7 Nc_ _hVSYU^l] _RaQX_] _Rkpb6
^pVc5 [Q[ aQR_cQoc cV WV ݷaYRQS\p\[Y`ݷ YX `aY]Va_S5 `aYS_UYSiYfbp
SliV7 >Q`_]^Y]5 hc_ ]l b_XUQSQ\Y Yf b `_]_jmo ed^[gYY

1456E> =1;561445B 1D85F1B2
3’1<1=241 1H2 14 D85F1B H22

2

6b\Y5 ^Q`aY]Va5 SlXSQcm Vݷ b `QaQ]Vca_] <<5 c_ `aY SlhYb\V^YY Vݷ cV6
\Q e_a]Q 6E>3D9?> 13’2 b_XUQbc XQ]l[Q^YV5 b_bc_pjVV YX5 S_6`VaSlf5
cV\Q \p]RUQ6b`Yb[Q 1S[\ohQp b`Yb_[ `QaQ]Vca_S2 Y5 S_6Sc_alf5 YX
[_^cV[bcQ5 S [_c_a_] Y]VVcbp \V[bYhVb[Qp bSpXm 1RY^UY^T2 bY]S_\Q
D85F1B b_ X^QhV^YV] <<7 ;_TUQ `_\dhV^^do cQ[Y] _RaQX_] aYRQS6`ݷ
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\p\[dݷ 1c_ Vbcm ed^[gYo6XQ]l[Q^YV2 ]l `aY]V^pV]5 b[QWV]5 [ hYb6
\d ;@5 c_ Y^cVa`aVcQc_a b^QhQ\Q UV\QVc Q[cYS^l] [_^cV[bc YX ^QiVT_
XQ]l[Q^Yp5 Q XQcV] b_XUQݷc S\_WV^^lZ [_^cV[bc U\p bSpXY e_a]Q\m6
^lf `QaQ]Vca_S b eQ[cYhVb[Y]Y X^QhV^Yp]Y ‑ S ^QiV] b\dhQV XUVbm
RdUVc bSpXm `VaV]V^^_Z a b_ X^QhV^YV] ;@7 @_b\V nc_T_ dWV S ^_S_]
[_^cV[bcV SlhYb\pVcbp VUY^bcSV^^Qp e_a]Q YX cV\Q \p]RUQ6b`Yb[Q ‑
14 D85F1B a2D X^QhV^Yp _R_Yf bY]S_\_S Y^cVa`aVcQc_a S_Xm]ݷc YX [_^6
cV[bcQ ‑ c_h^VV5 H YX Q[cYS^_T_ [_^cV[bcQ5 Q D85F1B ‑ YX _RkV]\ojVT_7

B[QXQ^^_V `_XS_\pVc `a_U_\WYcm ^QhQclZ S `aVUlUdjV] `QaQTaQ6
eV aQXT_S_a _ c_]5 `_hV]d ed^[gYp ^V ]_WVc bQ]Q SlhYb\pcm bS_Y b_R6
bcSV^^lV `QaQ]Vcal7 ?[QXlSQVcbp5 UQWV Vb\Y Rl _^Q [Q[Y]6c_ _RaQX_]
]_T\Q dX^Qcm5 [_TUQ Yf ^dW^_ SlhYb\pcm5 Q [_TUQ ‑ ^Vc5 Sbݷ aQS^_ Rl
^YhVT_ ^V `_\dhY\_bm5 SVUm U\p SlhYb\V^Yp X^QhV^YZ eQ[cYhVb[Yf `Q6
aQ]Vca_S ^dWV^ U_bcd` [ \V[bYhVb[_]d [_^cV[bcd SlXlSQojVT_5 Q
nc_T_ U_bcd`Q d ed^[gYY5 _[QXlSQVcbp5 ^Vc5 SVUm S_ SaV]p SlhYb\V^Yp
cV\Q ed^[gYY Q[cYSV^ [_^cV[bc nc_Z ed^[gYY5 Q ^V [Q[_Z6c_ UadT_Z7

@aQSY\Q b]V^l \V[bYhVb[Yf [_^cV[bc_S `aYf_UYcbp dhYclSQcm cQ[6
WV5 ^Q`aY]Va5 Y `aY Yb`_\mX_SQ^YY ed^[gYY 5F1<7 @_b[_\m[d e_a6
]Q\m^_ nc_ Y]V^^_ ed^[gYp5 Q ^V b`Vge_a]Q Y ^V ]Q[a_b5 U_bcd`Q
[ [_^cV[bcd SlXlSQojVT_ d ^Vݷ ^Vc7 @_nc_]d5 ^Q`aY]Va5 b\VUdojQp
ed^[gYp

1456E> 45=?65F1<6CI=2 1H2 15F1< ’H22

SVa^ݷc T\_RQ\m^_V X^QhV^YV H5 Vb\Y cQ[_S_V Vbcm5 Vb\Y WV VT_ ^Vc ‑ `a_6
YX_ZUݷc _iYR[QD `aY nc_] X^QhV^YV `QaQ]VcaQ5 b [_c_al] ]l SlXSQ\Y
ed^[gYo5 S__RjV ^Y ^Q hc_ ^V `_S\YpVc7

6jݷ _UY^ f_a_iYZ Y\\obcaQcYS^lZ `aY]Va ^Q ncd cV]d ‑ ed^[gYp C5DD
S _c\YhYV _c C5DA5 _^Q bS_Z `VaSlZ QaTd]V^c ^V n[aQ^YadVc5 hc_ `_XS_\pVc5
^Q`aY]Va5 dWV S_ SaV]p Yb`_\^V^Yp _`aVUV\Ycm5 [Q[_]d bY]S_\d `aYbSQYSQcm
X^QhV^YV7 B UadT_Z bc_a_^l5 C5D ‑ nc_ ed^[gYp5 Q ^V b`Vge_a]QD `_nc_]d YX6
]V^Ycm \_[Q\m^_V 1\V[bYhVb[_V2 X^QhV^YV `VaV]V^^_Z _^Q ^V ]_WVc5 Vݷ _R\Qbcm
`aY]V^V^Yp _TaQ^YhV^Q T\_RQ\m^l]Y `VaV]V^^l]Y7

5\p Yb`_\mX_SQ^Yp S UQ\m^VZiYf `aY]VaQf ^Q] WV\QcV\m^_ aQb6
b]_caVcm b`Vge_a]d <5D5 `_XS_\pojdo SS_UYcm U_`_\^YcV\m^lV \_6
[Q\m^lV `VaV]V^^lVD eQ[cYhVb[Y ncQ e_a]Q b_XUQݷc S\_WV^^lZ \V[6
bYhVb[YZ [_^cV[bc7 @VaSlZ n\V]V^c nc_Z e_a]l ‑ VbcVbcSV^^_5 bY]S_\
<5DD Sc_a_Z n\V]V^c `aVUbcQS\pVc b_R_Z b`Yb_[ SS_UY]lf \_[Q\m^lf
`VaV]V^^lf5 `aYhݷ] nc_c b`Yb_[ ]_WVc b_UVaWQcm n\V]V^cl USdf SY6
U_SC bY]S_\l 1S nc_] b\dhQV bY]S_\ SS_UYcbp S [QhVbcSV \_[Q\m^_Z
`VaV]V^^_Z RVX ^QhQ\m^_T_ X^QhV^Yp2 Y b`Yb[Y YX USdf n\V]V^c_S ‑
bY]S_\ Y ^QhQ\m^_V X^QhV^YV U\p ^VT_7 ?bcQ\m^lV n\V]V^cl e_a]l
<5D `aVUbcQS\poc b_R_Z SlhYb\Y]lV e_a]l5 [_c_alV RdUdc _U^Q XQ
UadT_Z SlhYb\V^l S ^_S_] \V[bYhVb[_] [_^cV[bcVD aVXd\mcQc SlhYb6



<>A >VaQXadiQojYV `QaQUYT]l

\V^Yp `_b\VU^VZ YX ^Yf5 [Q[ S_UYcbp S cQ[Yf b\dhQpf5 _RkpS\pVcbp
aVXd\mcQc_] SbVZ e_a]l <5D7

>Q`aY]Va5 S [Q[_]6^YRdUm [_^cV[bcV5 TUV D85<9CD Vbcm ^V[YZ b`Yb_[
hYbV\5 b\VUdojQp e_a]Q SlhYb\Yc XQ _UY^ `a_f_U bd]]d Y `a_YXSV6
UV^YV VT_ n\V]V^c_S Y SVa^ݷc b_bcQS\V^^do YX aVXd\mcQc_S c_hVh^do
`QadC

1<5D 11C 92 1@ :22
1=1@31B

3’1<1=241 1H2 1C5DA C 14 C H22 1C5DA @ 13 @ H222
D85<9CD

2
13?>C C @2

2

C_ WV bQ]_V ]_W^_ bUV\Qcm hdcm `_6UadT_]d ‑ ^V Y^YgYQ\YXYa_SQcm
`VaV]V^^lV5 Q `aYbS_Ycm Y] ^QhQ\m^lV X^QhV^YpC

1<5D 1C @2
1C5DA C 92
1C5DA @ :2
1=1@31B

D 777

>QhQ\m^lV X^QhV^Yp \_[Q\m^lf `VaV]V^^lf ]_W^_ XQUQcm5 VbcVbcSV^6
^_5 ^V c_\m[_ [_^bcQ^cQ]Y5 ^_ Y `a_YXS_\m^l]Y SlhYb\Y]l]Y e_a6
]Q]Y7 9^cVaVb^_5 hc_ ^QhQ\m^lV X^QhV^Yp U\p `VaV]V^^lf S
e_a]V <5D SlhYb\pocbp S _RkV]\ojV] e_a]d \V[bYhVb[_]
[_^cV[bcV5 cQ[ hc_ ݷSlV_^ݷ `VaV]V^^lV S_ SaV]p nc_T_ SlhYb\V^Yp
^VU_bcd`^lD S hQbc^_bcY5 Vb\Y [Q[Qp6\YR_ YX `VaV]V^^lf5 SS_UY]lf S
[QhVbcSV \_[Q\m^lf e_a]_Z <5D5 Y]VVc X^QhV^YV S _RkV]\ojV] [_^6
cV[bcV5 c_ `aY SlhYb\V^YY ^QhQ\m^lf X^QhV^YZ Yb`_\mXdVcbp Vݷ X^QhV6
^YV YX _RkV]\ojVT_ [_^cV[bcQ7 >_SlZ [_^cV[bc5 b_UVaWQjYZ SbV ^_6
S_SSVUݷ^^lV `VaV]V^^lV5 b_XUQݷcbp Y Q[cYSYadVcbp \Yim `_b\V c_T_5
[Q[ SlhYb\V^Yp SbVf Y^YgYQ\YXYadojYf e_a] RdUdc _[_^hV^l7

<Yb` cQ[WV `aVUdb]QcaYSQVc e_a]d b Y]V^V] <5D35 [_c_aQp UVZbcSdVc Y^Q6
hVC `VaV]V^^lV YX b`Yb[Q _RaQRQclSQocbp `_b\VU_SQcV\m^_ ‑ U\p [QWU_Z YX
^Yf SlhYb\pVcbp e_a]Q5 XQUQojQp ^QhQ\m^_V X^QhV^YV5 `_b\V hVT_ `VaV]V^^Qp
XQ^_bYcbp S [_^cV[bc5 Q ^QhQ\m^_V X^QhV^YV b\VUdojVZ `VaV]V^^_Z SlhYb\pVcbp
dWV S aQ][Qf nc_T_ [_^cV[bcQ7 3 \385=5 Vbcm SQaYQ^cl Vjݷ R_\VV Y^cVaVb^lV7

;a_]V c_T_5 \_[Q\m^l]Y ]_Tdc Rlcm ^V c_\m[_ X^QhV^Yp5 ^_ Y ed^[gYY5 Y
UQWV ]Q[a_blD U\p Yf SSVUV^Yp Yb`_\mXdocbp e_a]l 6<5D Y =13B?<5D7 9f ]l
aQbb]QcaYSQcm ^V RdUV]7

9]Vp S bS_ݷ] aQb`_apWV^YY e_a]d <5D5 ]l b]_WV] `a_Y\\obcaY6
a_SQcm _U^d SQW^do _b_RV^^_bcm XQ]l[Q^YZ5 Q Y]V^^_ c_c eQ[c5 hc_
`aY b_XUQ^YY XQ]l[Q^YZ [_^cV[bcl Y bSpXY ^V [_`Yadocbp7
Nc_ _X^QhQVc5 hc_5 [_\m b[_a_ USV 1Y\Y R_\miV2 ed^[gYY b_XUQ^l S _U6
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^_] Y c_] WV [_^cV[bcV 1Y\Y S [_^cV[bcQf5 S\_WV^^lf S _UY^ Y c_c WV
_RkV]\ojYZ [_^cV[bc25 d `_\dhV^^lf XQ]l[Q^YZ ]_Tdc Rlcm _RjYV
1eYXYhVb[Y _RjYV12 bSpXY7

5\p `aY]VaQ b_XUQUY] b `_]_jmo <5D \V[bYhVb[YZ [_^cV[bc5 b_6
bc_pjYZ YX _U^_Z `VaV]V^^_Z 3?E>D5B5 Y S [ݷ^ `_bca_Y] USV ed^[gYY5
[_c_alV RdUdc b nc_Z `VaV]V^^_Z aQR_cQcm7 @aY nc_] S_b`_\mXdV]bp
cV]5 hc_ S <Yb`V 456E> ^V _RpXQ^Q Rlcm e_a]_Z SVaf^VT_ da_S^pC

1<5D 113?E>D5B 922
1456E> C5A6>5HD 12 1C5DA 3?E>D5B 14 : 3?E>D5B222
1456E> C5A6B5C5D 12 1C5DA 3?E>D5B 922

2

9cQ[5 cV`Vam d ^Qb Vbcm USV ed^[gYY ‑ C5A6>5HD Y C5A6B5C5D5 _RV
SlXlSQocbp RVX `QaQ]Vca_S7 @VaSQp5 [Q[ SYUY]5 dSV\YhYSQVc `VaV]V^6
^do 3?E>D5B ^Q VUY^Ygd Y S_XSaQjQVc `_\dhV^^_V X^QhV^YV 1^Q`_]^Y]5
C5DA S_XSaQjQVc `_b\VU^VV YX `aYbS_V^^lf X^QhV^YZ5 Q Vb\Y _^_ SbVT_
_U^_5 [Q[ hQjV SbVT_ Y RlSQVc ‑ c_ nc_ _U^_2D Sc_aQp ed^[gYp XQ^_bYc
S 3?E>D5B ^_\m7 CV`Vam d ^Qb ]_WVc b_bc_pcmbp b\VUdojYZ UYQ\_T b
Y^cVa`aVcQc_a_] 1bY]S_\ G XUVbm ‑ `aYT\QiV^YV Y^cVa`aVcQc_aQ2C

G1C5A6>5HD2
:
G1C5A6>5HD2
;
G1C5A6>5HD2
<
G1C5A6>5HD2
=
G1C5A6>5HD2
>
G1C5A6B5C5D2
9
G1C5A6>5HD2
:
G1C5A6>5HD2
;
G1C5A6>5HD2
<

Nc_c `aY]Va ^QT\pU^_ `_[QXlSQVc5 hc_ ed^[gYY C5A6>5HD Y C5A6B5C5D
Yb`_\mXdoc _U^d Y cd WV 1eYXYhVb[Y12 bSpXm `VaV]V^^_Z 3?E>D5B b Vݷ
X^QhV^YV]7

5\p ^QiVT_ aQXT_S_aQ _ `QaQUYT]Qf nc_c `aY]Va Y^cVaVbV^ cV]5
hc_ `_\dhYSiQpbp bdj^_bcm bY\m^_ ^Q`_]Y^QVc _RkV[c b USd]p ]Vc_6
UQ]Y7 >Q ncd cV]d QSc_a ncYf bca_[ _c _U^_T_ YX bS_Yf bcdUV^c_S UQWV
b\liQ\ [Q[6c_ aQX ^V[do `aYchd S S_bc_h^_] bcY\VC
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;Q[6c_ aQX [ =QbcVad `aYiݷ\ VT_ dhV^Y[ Y b[QXQ\C DhY6ݷ
cV\m5 p YXdhY\ _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ6
^YV1 =^V [QWVcbp5 _RkV[cl ‑ nc_ `aV[aQb^lZ Y^bcad6
]V^c5 [_c_alZ `_XS_\Yc ]_V]d Yb[dbbcSd `a_TaQ]]Ya_6
SQ^Yp bcQcm Vjݷ \dhiV1ݷ‑ ^Q hc_ =QbcVa bcd[^d\ VT_
`Q\[_Z Y ^VU_S_\m^_ _cSVcY\C _]B[_\mݷ aQX cVRV T_S_aYcm5
`dbcQp T_\_SQ5 hc_ _RkV[cl ‑ nc_ `a_bc_ ^VU_UV\Q^^lV
XQ]l[Q^Yp1ݷ

DhV^Y[ SVa^d\bp S bS_o [V\mo Y U_\T_ XQ^Y]Q\bp S _UY6
^_hVbcSV5 `_[Q ^V aViY\5 hc_ T_c_S [ b\VUdojVZ RVbVUV
b ^QbcQS^Y[_]7 C_TUQ _^ b^_SQ `aYiݷ\ [ =QbcVad Y b[Q6
XQ\C DhYcV\m5ݷ p YXdhY\ ed^[gY_^Q\m^_V `a_TaQ]]Ya_SQ6
^YV5 Y ]^V [QWVcbp5 hc_ XQ]l[Q^Yp ‑ nc_ _U^Q YX bQ]lf
YXpj^lf [_^gV`gYZ5 hc_ p X^Qo1ݷ‑ ^Q hc_ =QbcVa bcd[6
^d\ VT_ `Q\[_Z Y ^VU_S_\m^_ `a_RdahQ\C _]B[_\mݷ aQX cV6
RV T_S_aYcm5 `dbcQp T_\_SQ5 hc_ XQ]l[Q^Yp ‑ nc_ `a_bc_
^VU_UV\Q^^lV _RkV[cl1ݷ

@_b\V nc_T_ dhV^Y[ U_bcYT `a_bSVc\V^Yp7

?aYTY^Q\_] nc_T_ 5ݷQ^Q_]ݷ `_6SYUY]_]d5 `_b\dWY\_ `Ybm]_ QSc_aQ J>D?>
F1> \DB11D5> S b`Yb[V aQbbl\[Y <<:649C3ECC 18DD@CC88@5?@<573C19<7=9D754E8
7B57C8<<:649C3ECC61B389F568D=<8=C79<;@@78D=<27 >Q bV]Y^QaV QaQUYT6@ݷ
]l `a_TaQ]]Ya_SQ^Ypݷ VT_ S S_\m^_] `VaVS_UV ^Q adbb[YZ `VaVb[QXQ\
37=V\Vi[Y^5 [_c_a_T_ QSc_a f_cV\ Rl XQ nc_ `_R\QT_UQaYcm7 C_c cV[bc5 hc_
`aYSVUݷ^ XUVbm5 ^Q bQ]_] UV\V b_SbV] ^V `_f_W ^Y ^Q Q^T\YZb[YZ _aYTY^Q\5
^Y ^Q c_5 hc_ `a_XSdhQ\_ ^Q bV]Y^QaV ‑ _bcQ\Qbm \Yim _b^_S^Qp YUVp `a_
dhYcV\p5 dhV^Y[Q Y XQ]l[Q^Yp b _RkV[cQ]Y5 ^_ S_bc_h^lV Ybc_aYY hQbc_ YX6
]V^pocbp `_U_R^l] _RaQX_]C QSc_ad `_`QUQ\_bm R_\miV UVbpc[Q SVabYZ _U^_Z
c_\m[_ `aYchY `a_ bQ]daQp Y ]QbcVaQ hQZ^_Z gVaV]_^YY7 8Q_U^_ QSc_a f_cV\
Rl `_R\QT_UQaYcm 97;_bcQaVSQ5 [_c_alZ `_]_T ^QZcY bbl\[d ^Q Q^T\YZb[YZ
_aYTY^Q\7

::7:7:97 ? ed^QaT6`a_R\V]V S UadTYf pXl[Qf
F_cp ed^QaT6`a_R\V]Q Rl\Q S`VaSlV _R^QadWV^Q Y]V^^_ S <Yb`V5

_^Q U\p nc_T_ pXl[Q ^Y[_Y] _RaQX_] ^V b`VgYeYh^Q7 5\p Vݷ S_X^Y[^_6
SV^Yp U_bcQc_h^_ SbVT_ USdf db\_SYZC S pXl[V U_\W^_ Rlcm ]_W^_ aQ6
R_cQcm b `_U`a_TaQ]]Q]Y [Q[ b_ X^QhV^Yp]Y 1^Q`aY]Va5 d[QXQcV\VZ ^Q
ed^[gYY5 [Q[ S BY5 S`_\^V fSQcYc25 Q bQ]Y `_U`a_TaQ]]l UV\Qcm S\_6
WV^^l]Y 1UadT S UadTQ Y\Y S [Q[do6c_ Y^do bdj^_bcm2 ‑ cQ[5 hc_Rl
_^Y Y]V\Y U_bcd` [ \_[Q\m^l] `VaV]V^^l] _RkV]\ojVT_ [_^cV[bcQ5
[Q[_S_Z [_^cV[bc Y]VVc bS_ZbcS_ S_X^Y[Qcm Y YbhVXQcm7

3 ed^[gY_^Q\m^lf pXl[Qf `VaV]V^^lV Y _RaQjV^Yp [ ^Y] _Rlh^_
YX^QhQ\m^_ aVQ\YXdocbp b dhݷc_] ed^QaT6`a_R\V]lD `aY nc_] `VaV6
]V^^Qp bcQ^_SYcbp U_bcQc_h^_ b\_W^l] _RkV[c_] ‑ S_ Sbp[_] b\dhQV5
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`a_ `VaV]V^^lV c_T_ WV <Yb`Q ^Y[Q[ ^V\mXp b[QXQcm5 hc_ nc_ `a_bc_
Y]V^Q5 [_c_alV YUV^cYeYgYadoc _R\QbcY `Q]pcY7

B_SVaiV^^_ Y^QhV _Rbc_pc UV\Q b e_^^VZ]Q^_Sb[Y]Y pXl[Q]Y5 `Q6
aQUYT]QcYhVb[YV bS_ZbcSQ [_c_alf R\YX[Y [ bS_ZbcSQ] pXl[Q QbbV]6
R\VaQ ‑ b cQ[Y]Y5 ^Q`aY]Va5 [Q[ @Qb[Q\m Y BY7 8UVbm Y]V^_SQ^^lV `V6
aV]V^^lV RlSQoc a_S^_ USdf SYU_S ‑ T\_RQ\m^lV 1Yf Y]V^Q Vbcm c_ WV
bQ]_V5 hc_ ]Vc[Q S pXl[Qf QbbV]R\Va_S5 c_ Vbcm T\_RQ\m^Qp `VaV]V^^Qp
Vbcm Y]V^_SQ^^Qp _R\Qbcm `Q]pcY S b__cSVcbcSdojV] bVT]V^cV2 Y \_6
[Q\m^lV 1[Q[ ]l X^QV]5 Y]V^Q \_[Q\m^lf `VaV]V^^lf S @Qb[Q\V Y BY
_R_X^QhQoc `_bc_p^^lV b]VjV^Yp _c^_bYcV\m^_ aV`Va^_Z c_h[Y bcV[_6
S_T_ eaVZ]Q27 NcY pXl[Y U_`db[Qoc aQR_cd b d[QXQcV\p]Y5 ^V b[alSQp
c_T_ eQ[cQ5 hc_ d[QXQcV\m faQ^Yc QUaVb _R\QbcY `Q]pcYD Sbp[Qp `VaV6
]V^^Qp Y]VVc QUaVb5 [_c_alZ ]_W^_ dX^Qcm Y `_]VbcYcm S d[QXQcV\m5
Y c7 U7 9^QhV T_S_ap5 bV]Q^cY[Q ncYf pXl[_S _`YbQ^Q cQ[5 hc_ `VaV6
]V^^Qp ]_WVc Rlcm c_\m[_ _R\Qbcmo `Q]pcY Y R_\VV ^YhV]7 3 cQ[_Z
bYcdQgYY ^Vc _hVSYU^lf b`_b_R_S U\p aVQ\YXQgYY XQ]l[Q^YZD ^_ Vb\Y
d`_]p^dclV SliV USQ db\_SYp _[QWdcbp Sl`_\^V^^l]Y5 aVQ\YXQgYp
XQ]l[Q^YZ `_caVRdVcbp7 PXl[ @Qb[Q\m U_`db[QVc S\_WV^^lV `a_gVUd6
al Y ed^[gYYD aQbb[QXlSQp _ @Qb[Q\V S `VaS_] c_]V5 ]l ^V d`_]Y^Q\Y
ncd S_X]_W^_bcm5 Y bVZhQb hYcQcV\m5 S_X]_W^_5 `_Z]ݷc5 `_hV]d7

3 b`VgYeY[QgYY @Qb[Q\p5 Ybf_U^_ `aVU\_WV^^_Z >Y[\Qdb_] 3Ya6
c_]5 ed^[gYY Y `a_gVUdal ^Y S [Q[_] SYUV ^V Rl\Y ݷVaS_[\Qbb^l]Y`ݷ
Y\Y S__RjV [Q[Y]Y Rl c_ ^Y Rl\_ _RkV[cQ]Y5 [_c_alV ]_W^_ _RaQ6
RQclSQcm7 >QU_ b[QXQcm5 hc_ UQWV `aY nc_] aVQ\YXQgYp S\_WV^^lf
`_U`a_TaQ]] aVX[_ db\_W^pVc aQR_cd b_ bcV[_]5 SVUm `_U`a_TaQ]]Q5
S\_WV^^Qp S UadTdo `_U`a_TaQ]]d5 caVRdVc U_bcd`Q ^V c_\m[_ [ bS_V]d
bcV[_S_]d eaVZ]d5 ^_ Y [ eaVZ]Q] SbVf `_U`a_TaQ]]5 S [_c_alV _^Q
S\_WV^Q ‑ U\p _RaQjV^Yp [ Yf \_[Q\m^l] `VaV]V^^l]7 @a_bcaQ^bcS_
bcV[Q `aY nc_] `VaVbcQݷc Rlcm `a_bc_Z `_b\VU_SQcV\m^_bcmo eaVZ]_S5
`_b[_\m[d eaVZ]l Sb\VU XQ `_U`a_TaQ]]Q]Y `_\dhQoc S_X]_W^_bcm
S\_WV^^_bcY UadT S UadTQ7 ;bcQcY5 Y]V^^_ U\p _aTQ^YXQgYY cQ[Yf S_c
eaVZ]_Sݷ S_ eaVZ]Qfݷ `aVU^QX^QhV^ XQTQU_h^lZ Sc_a_Z `QaQ]Vca ]Q6
iY^^_Z [_]Q^Ul 5>D5B YX bYbcV]l [_]Q^U 9<A?7

BcQ^UQac @Qb[Q\p SSݷ\ a_gVUda^lV`ݷ `QaQ]Vcal5ݷ c_ Vbcm S_X]_W6
^_bcm `VaVUQcm `a_gVUdad Y\Y ed^[gYo hVaVX `QaQ]Vca UadT_Z `a_gV6
UdaV Y\Y ed^[gYY7 B_XUQcV\Y bcQ^UQacQ `__bc_a_W^YhQ\Y Y ^V bcQ6
\Y SS_UYcm `VaV]V^^lV `a_gVUda^_T_ cY`Q5 UQ Y S__RjV `a_gVUda^lZ
cY` [Q[ cQ[_S_ZD S hQbc^_bcY5 `a_gVUdad Y\Y ed^[gYo b_T\Qb^_ nc_Z
b`VgYeY[QgYY ]_W^_ Rl\_ `VaVUQcm S `_U`a_TaQ]]d `QaQ]Vca_]5 ^_
^V\mXp Rl\_ SVa^dcm YX ed^[gYY ‑ ^Y hVaVX S_XSaQjQV]_V X^QhV^YV5
^Y hVaVX F1B6`QaQ]Vca7 Nc_ _c[alSQ\_ S_X]_W^_bcm U\p S_X^Y[^_SV6
^Yp ^Ybf_UpjVZ ed^QaT6`a_R\V]l5 ^_ `_\^_bcmo Yb[\ohQ\_ `_pS\V^YV
`a_R\V]l S Vݷ S_bf_UpjV] SQaYQ^cV7



<?; >VaQXadiQojYV `QaQUYT]l

3`a_hV]5 Sbݷ nc_ _bc_a_W^YhQ^mV U\Y\_bm ^VU_\T_C QSc_al aVQ\Y6
XQgYZ @Qb[Q\p _R_RjY\Y S_X]_W^_bcm5 SSVUݷ^^do S bcQ^UQacV ‑ S aV6
Q\YXQgYpf `_pSY\Ybm ݷa_gVUda^lZ`ݷ Y ݷed^[gY_^Q\m^lZݷ cY` `VaV6
]V^^lf7 3 `VaS_] c_]V ]l Yf ^V aQbb]QcaYSQ\Y5 `_b[_\m[d cadU^_
`aYUd]Qcm XQUQhd5 S [_c_a_Z _^Y `_caVRdocbp5 `aY nc_] U_bcQc_h^_
`a_bcdo5 hc_Rl Vݷ ]_T `_^pcm ^QhY^QojYZ `a_TaQ]]Ybc ‑ Q `VaSlZ
c_] Rl\ aQbbhYcQ^ Y]V^^_ ^Q nc_c da_SV^m7 CQ[ Y\Y Y^QhV5 S @Qb[Q\V
cQ[YV `VaV]V^^lV Vbcm Y dbca_V^l Rd[SQ\m^_ cQ[ WV5 [Q[ d[QXQcV\Y ^Q
ed^[gYY S BY ‑ c_ Vbcm eYXYhVb[Y nc_ d[QXQcV\Y5 b_UVaWQjYV QUaVbQ
`_U`a_TaQ]] S `Q]pcY7

>QU_ b[QXQcm5 hc_ ^Ybf_UpjQp ed^QaT6`a_R\V]Q5 Vb\Y aQbb]QcaY6
SQcm Vݷ S [_^cV[bcV [_]`Y\pgYY e_^^VZ]Q^_Sb[Yf pXl[_S5 ^V bc_\m
bcaQi^Q5 [Q[ S_bf_UpjQpC ^Q ]_]V^c SlX_SQ `_U`a_TaQ]]l ‑ `dbcm
UQWV nc_ S\_WV^^Qp `_U`a_TaQ]]Q5 `VaVUQ^^Qp S UadTdo `_U`a_TaQ]6
]d5 Y `dbcm UQWV S Vݷ cV\V Vbcm _RaQjV^Yp [ \_[Q\m^l] `VaV]V^^l]
_RkV]\ojVT_ [_^cV[bcQ ‑ Sbݷ Vjݷ bdjVbcSdVc bcV[_SlZ eaVZ]5 b_6
UVaWQjYZ X^QhV^Yp SbVf ncYf \_[Q\m^lf `VaV]V^^lf [_^cV[bcQ7 6b6
\Y S\_WV^^Qp `_U`a_TaQ]]Q `VaVUQݷcbp `QaQ]Vca_] S UadTdo `_U`a_6
TaQ]]d5 S\_WV^^do S c_c WV [_^cV[bc5 c_ XQ]l[Q^YV S pS^_] SYUV ]_W6
^_ ^V bca_Ycm5 Q `a_R\V]l U_bcd`Q [ _RkV]\ojV]d [_^cV[bcd aViQoc6
bp c_h^_ cQ[ WV5 [Q[ Y `aY _Rlh^lf SlX_SQf S\_WV^^lf `_U`a_TaQ]]D
S`a_hV]5 ^V\mXp b[QXQcm5 hc_ nc_ _hV^m `a_bc_ ‑ ^_ [Q[6c_ nc_ bUV\Qcm
Sbݷ WV ]_W^_7

B_SbV] Y^QhV _Rbc_pc UV\Q5 [_TUQ \_[Q\m^do `_U`a_TaQ]]d ^VXQ6
UQh\YSlZ `a_TaQ]]Ybc `lcQVcbp SVa^dcm YX ed^[gYY 1Y\Y YX `a_gV6
Udal hVaVX F1B6`QaQ]Vca5 \VThV _c nc_T_ ^V bcQ^Vc25 Q bQ]Q ncQ `_U`a_6
TaQ]]Q Yb`_\mXdVc \_[Q\m^lV `VaV]V^^lV _RkV]\ojVZ `_U`a_TaQ]6
]l ‑ c_Z5 _c[dUQ Vݷ S_XSaQjQoc7 8UVbm dWV5 [Q[ T_S_aYcbp5 acS_]dݷ[
`aY`Qa[Q]Y ^V `_]_WVimC `aY S_XSaQcV YX `_U`a_TaQ]]l Vݷ bcV[_SlZ
eaVZ] YbhVXQVc S]VbcV b_ SbV]Y \_[Q\m^l]Y `VaV]V^^l]Y7 >Q nc_]
]VbcV Y^_TUQ b\diQcV\Y b`aQiYSQoc5 `_hV]d Rl ^V Slbca_Ycm Q^Q\_T
XQ]l[Q^Yp ‑ ^_ `_XS_\mcV5 TUV VT_ SlbcaQYSQcmH B_XUQcm VT_ S bcV[V ^V
`_\dhYcbp5 ]l SVUm S_XSaQjQV]bp5 c_ Vbcm bcV[ bVZhQb U_\WV^ dRlSQcm5
Q ^V aQbcY7 >d Q UY^Q]YhVb[do `Q]pcm [_]`Y\pc_al bcQcYhVb[Yf pXl6
[_S5 S[\ohQp @Qb[Q\m5 caQUYgY_^^_ ^Y[_TUQ ^V `aY]V^poc U\p bS_Yf
^dWU7 3 BY5 [Q[ ]l X^QV]5 [_]`Y\pc_a S__RjV ^V X^QVc _ bdjVbcS_6
SQ^YY UY^Q]YhVb[_Z `Q]pcY5 ^_ Y @Qb[Q\m bQ] `_ bVRV dbca_V^ cQ[5
hc_ [_]`Y\pc_ad UY^Q]YhVb[Qp `Q]pcm ^V ^dW^Q5 _^Q XQUVZbcSdVcbp
c_\m[_ `_ pS^_ SlaQWV^^_Z S_\V `a_TaQ]]YbcQ7 ;_a_hV T_S_ap5 `_`lc6
[Q aViYcm S_bf_Upjdo ed^QaT6`a_R\V]d S bcQcYhVb[Y [_]`Y\YadV]lf
pXl[Qf `a_cYS_aVhYc Yf bdcY7

3 aVQ\m^_ bdjVbcSdojYf aVQ\YXQgYpf @Qb[Q\p ncd cadU^_bcm _R_6
i\Y `a_bc_ Y gY^Yh^_C S\_WV^^lV `_U`a_TaQ]]l ^VS_X]_W^_ Yb`_\m6
X_SQcm S a_\Y X^QhV^Yp `a_gVUda^_T_ Y\Y ed^[gY_^Q\m^_T_ cY`Q5 [_]6
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`Y\pc_a `aY cQ[_Z `_`lc[V SlUQݷc _iYR[d7 3 aVXd\mcQcV Yf ^VS_X6
]_W^_ ^Y SVa^dcm YX `_U`a_TaQ]]l5 ^Y `VaVUQcm `QaQ]Vca_] S UadTdo
`_U`a_TaQ]]d7 RkV[cQ]Y?ݷ `VaS_T_ [\QbbQݷ Slbcd`Qoc c_\m[_ `_U`a_6
TaQ]]l SVaf^VT_ da_S^p5 ^d Q d ^Yf [_^cV[bc SbVTUQ _UY^ Y c_c WV ‑
T\_RQ\m^lZ5 cQ[ hc_ ݷXQ]l[Qcmݷ `_U`a_TaQ]]l5 `aYb_VUY^pp [ cV\d
[_^cV[bc5 ^V ^dW^_5 [_^cV[bc Y cQ[ YXSVbcV^7

B_XUQcV\Y pXl[Q BY b bQ]_T_ ^QhQ\Q `_bcd`Y\Y `a_jVC d[QXQcV\Y
^Q ed^[gYY cQ] `aYbdcbcS_SQ\Y SbVTUQ5 ^_ XQc_ ^V Rl\_ S\_WV^^lf
ed^[gYZ5 cQ[ hc_ \oR_V Sf_WUV^YV bS_R_U^_Z `VaV]V^^_Z S ed^[gYY
]_T\_ `_UaQXd]VSQcm c_\m[_ _RaQjV^YV [ T\_RQ\m^_Z `VaV]V^^_Z5 R_6
\VV ^YhVT_7 ;Q[ Y S b\dhQV b `_U`a_TaQ]]Q]Y SVaf^VT_ da_S^p S @Qb6
[Q\V5 [_^cV[bc cdc _UY^ ^Q SbVf5 Q XQ]l[Q^Yp _[QXlSQocbp XQSVU_]_
^V ^dW^l7 ?U^Q[_5 `_6SYUY]_]d5 ]Ya dbca_V^ cQ[5 hc_ `aY ^Q\YhYY S
[ݷ^ ^V[Yf TaQR\VZ SbVTUQ ^Qf_Upcbp WV\QojYV `_ ncY] TaQR\p] `a_6
Td\pcmbp7 ;_]`Y\pc_a PLL5 [_c_alZ ]l Yb`_\mX_SQ\Y `aY YXdhV^YY
BY Y BY445 `_UUVaWYSQVc apU aQbiYaV^YZݷ PW^ݷ 1PW^ 5HD5>C9?>C25
S hYb\_ [_c_alf Sf_Upc S\_WV^^lV ed^[gYY7 >Q Sbp[YZ b\dhQZC ^Y[_6
TUQ5 ^Y U\p hVT_5 ^Y XQ hc_ ^V Yb`_\mXdZcV S\_WV^^lV ed^[6
gYY S BY5 UQWV Vb\Y SQi [_]`Y\pc_a nc_ `_XS_\pVc1 6b\Y b_6
]^VSQVcVbm5 bVZhQb ]l `_`lcQV]bp SQb dRVUYcm7

AQbb]_caY] U\p ^QhQ\Q `a_bcV^m[YZ `aY]Va ‑ ed^[gYo5 [_c_aQp
`_UbhYclSQVc bd]]d Y `a_YXSVUV^YV n\V]V^c_S XQUQ^^_T_ gV\_hYb\V^6
^_T_ ]QbbYSQ7 3_XSaQjQcm _RQ X^QhV^Yp ncQ ed^[gYp RdUVc hVaVX `Q6
aQ]VcalD Yc_T_ d ^Vݷ RdUVc hVclaV `QaQ]VcaQ ‑ QUaVb ^QhQ\Q ]QbbYSQ5
U\Y^Q ]QbbYSQ Y USQ d[QXQcV\p ‑ ^Q `VaV]V^^lV5 [dUQ ^dW^_ XQ`YbQcm
bd]]d Y `a_YXSVUV^YV7 8QUQhQ Sa_UV Rl `a_bcQp Y ]_WVc Rlcm aViV6
^Q _hVSYU^l] b`_b_R_] hVaVX gY[\ Y\Y hdcm ]V^VV _hVSYU^l] b`_b_6
R_] hVaVX aV[dabYo5 ^_ ]l S_b`_\mXdV]bp ]Vc_U_] b_SbV] ^V _hVSYU6
^l]C _aTQ^YXdV] `a_b]_ca ]QbbYSQ [Q[ aVUd[gYo `_b\VU_SQcV\m^_bcY5
`aYhݷ] U\pݷ `djVZ gV^^_bcYݷ U\p faQ^V^Yp ݷXQcaQS[Yݷ Y cV[djVT_
aVXd\mcQcQ aVUd[gYY S_b`_\mXdV]bp `VaV]V^^_Z5 ݷT\_RQ\m^_Zݷ `_ _c6
^_iV^Yo [Q[ [ ed^[gYY5 Sl`_\^pojVZ aVUd[gYo5 cQ[ Y [ ed^[gY6
p]5 YX ^Vݷ SlXlSQV]l] 1SlhYb\pojY] bd]]d Y `a_YXSVUV^YV27 >Q bQ6
]_] UV\V `VaV]V^^Qp5 [_^Vh^_5 RdUVc ^V T\_RQ\m^Qp5 Q \_[Q\m^Qp ‑ S
_RkV]\ojVZ ed^[gYYC
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;_]`Y\pc_a 733 cQ[do ed^[gYo S`_\^V `aY]Vc 1[_^Vh^_5 Vb\Y ^V XQ6
`aVcYcm PW^ 5HD5>C9?>C b__cSVcbcSdojY] e\QT_] [_]Q^U^_Z bca_[Y25
Y _^Q UQWV RdUVc aQR_cQcm ‑ S_`a_b S c_]5 [Q[_Z gV^_Z nc_ U_bcYTQVc6
bp7 6b\Y S\_WV^^Qp ed^[gYp ^V _RaQjQVcbp [ \_[Q\m^l] `VaV]V^^l]
_RkV]\ojVZ ed^[gYY5 c_ Vݷ aQR_c_b`_b_R^_bcm U_bcYTQVcbp RVb`\Qc6ݷ
5ݷ_^ `_b[_\m[d `_ bS_VZ aQR_cV _^Q ^YhV] _c _Rlh^_Z 1^V6S\_WV^^_Z2
ed^[gYY ^V _c\YhQVcbpD ^_ nc_ ^V ^Qi b\dhQZ5 d ^Qb SbV caY ed^[gYY
_RaQjQocbp [ `VaV]V^^_Z 133E=7 Nc_ dWV b\_W^VV5 ^_ c_WV ^V eQcQ\m6
^_C ^Q`aY]Va5 ]_W^_ Rl\_ Rl S_b`_\mX_SQcmbp cV]Y bQ]l]Y S\_WV^^l6
]Y eaVZ]Q]Y5 `aY nc_] [QWUQp ed^[gYp X^Q\Q Rl5 [Q[_V `_\_WV^YV
XQ^Y]QVc _RkV]\ojYZ eaVZ] _c^_bYcV\m^_ Vݷ b_RbcSV^^_T_ S\_WV^6
^_T_7 3`a_hV]5 PLL `_bcd`QVc `a_jVC `aY SlX_SV S\_WV^^_Z ed^[6
gYY ^V`_baVUbcSV^^_ YX _RkV]\ojVZ `VaVUQݷc VZ QUaVb _RkV]\ojVT_
eaVZ]Q hVaVX aVTYbca 1S [_^SV^gYY LMNLU Yb`_\mXdVcbp aVTYbca NLa27

>Qbc_pjYV `a_R\V]l ^QhY^Qocbp5 \Yim [_TUQ [c_6c_ RVaݷc QUaVb
S\_WV^^_Z ed^[gYY7 3 nc_c ]_]V^c [_]`Y\pc_a dcaQhYSQVc [_^ca_\m
XQ cV]5 [c_ Y [_TUQ ed^[gYo RdUVc SlXlSQcmD ^_ SVUm `VaVU cV]5 [Q[ Vݷ
cV\_ `_\dhYc d`aQS\V^YV5 ^dW^_5 hc_Rl S aVTYbcaV NLa _[QXQ\_bm `aQ6
SY\m^_V X^QhV^YV7 AViQVcbp nc_c S_`a_b SVbm]Q ^VcaYSYQ\m^l] b`_6
b_R_]7 CQ]5 TUV S cV[bcV `a_TaQ]]l SbcaVhV^_ SlaQWV^YV5 `_UaQXd6
]VSQojVV SXpcYV QUaVbQ S\_WV^^_Z ed^[gYY5 [_]`Y\pc_a SbcQS\pVc
]QiY^^lZ [_U5 b_XUQojYZ S bcV[V 112 eaQT]V^c ]QiY^^_T_ [_UQ 1125
_RpXQ^^_bcm [_c_a_T_ ‑ XQ^VbcY `aQSY\m^_V X^QhV^YV S NLa 1^Q UadTYf
QafYcV[cdaQf ‑ S [Q[_Z6c_ UadT_Z aVTYbca25 `_b\V hVT_ `VaVUQcm d`aQS6
\V^YV ^Q ^QhQ\_ cV\Q SlXlSQV]_Z ed^[gYY7 Hc_ [QbQVcbp SlaQWV^Yp
b SXpcYV] QUaVbQ5 c_ _^_ S]Vbc_ ^Qbc_pjVT_ QUaVbQ cV\Q ed^[gYY S_X6
SaQjQVc QUaVb nc_T_ S_c eaQT]V^cQ S bcV[VD bQ] nc_c eaQT]V^c ^QXl6
SQVcbp caQ]`\Y^_] 1DB1=@?<9>527 9]V^^_ cQ[YV caQ]`\Y^l b_XUQoc6
bp `aY [_]`Y\pgYY ^QiVT_ `aY]VaQ5 [_TUQ [_]`Y\pc_a _RaQRQclSQVc
SlaQWV^Yp 6@<EC Y 6D9=5C7

?b^_S^_Z ]_]V^c5 [_c_alZ b\VUdVc _b_X^Qcm _c^_bYcV\m^_ caQ]`\Y6
^_S5 b_bc_Yc S c_]5 hc_ _^Y b_XUQocbp S bcV[_S_] eaVZ]V c_Z ed^[6
gYY5 TUV `a_YX_i\_ SXpcYV QUaVbQ S\_WV^^_Z ed^[gYY ‑ Y5 [Q[ b\VU6
bcSYV5 bdjVbcSdoc \Yim U_ ]_]V^cQ Vݷ XQSVaiV^Yp5 `_b\V hVT_ YbhV6
XQoc S]VbcV b Vݷ eaVZ]_] c_h^_ cQ[ WV5 [Q[ Y Vݷ \_[Q\m^lV `VaV6
]V^^lV7 3 nc_] ^Vb\_W^_ dRVUYcmbp5 _bcQ^_SYS [_]`Y\pc_a ^Q bcQ6
UYY TV^VaQgYY QbbV]R\Va^_T_ [_UQ 1^Q`_]^Y]5 U\p PLL nc_ U_bcY6
TQVcbp e\QW[_] 6\27 >Q `a_bc_aQf 9^cVa^VcQ Sl ]_WVcV SbcaVcYcm
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dcSVaWUV^YV5 RdUc_ PLL ^Q`YbQ^ bc_\m YX_ja5_^^ݷ hc_ d]VVc aViQcm
ed^QaT6`a_R\V]d U\p S\_WV^^lf ed^[gYZ S _RV bc_a_^l5 ^_ ^Q bQ]_]
UV\V nc_ ^V `a_bc_ ^V cQ[5 Sbݷ T_aQXU_ fdWVC Vb\Y Sl `_`lcQVcVbm SVa6
^dcm YX ed^[gYY QUaVb Vݷ S\_WV^^_Z ed^[gYY5 ^Y[c_ SQ] ^V SlUQbc
UQWV `aVUd`aVWUV^Yp5 Y5 R_\VV c_T_5 `aY ^V[_c_alf db\_SYpf ncQ [_^6
bcad[gYp UQWV RdUVc ݷaQR_cQcmݷ ‑ ^_ \Yim `_ c_Z `aYhY^V5 hc_ YXhVX6
^_SV^YV bcV[_S_T_ eaVZ]Q bQ]_ `_ bVRV ^V SVUݷc [ _hYbc[V XQ^Y]QV]_Z
Y] `Q]pcY7

>Q`aY]Va5 b\VUdojQp `a_TaQ]]Q `_hcY ^QSVa^p[Q _caQR_cQVc [_a6
aV[c^_ Y SlUQbc _WYUQSiVVbp hYb\_ :<C
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Hc_Rl dX^Qcm5 ^Qb[_\m[_ ncQ `a_TaQ]]Q UQ\V[Q _c c_T_5 hc_Rl Rlcm
[_aaV[c^_Z ^Q bQ]_] UV\V5 U_bcQc_h^_ `a_T^Qcm Vݷ `_U d`aQS\V^YV]
F1<7B9>47 >Q [_^b_\Y Sl `aY nc_] dSYUYcV gV\do `a_bcl^o `aVUd6
`aVWUV^YZ _R _RaQjV^YY [ _bS_R_WUݷ^^_Z _R\QbcY bcV[Q Y _ c_]5 hc_
S [_UV `aY^Y]Qocbp aViV^Yp _R db\_S^lf `VaVf_UQf ^Q _b^_SQ^YY ^VY6
^YgYQ\YXYa_SQ^^lf X^QhV^YZ7 =_W^_ `_bcd`Ycm ^QT\pU^VVC b_XUQcm S
=19> Vjݷ _U^d 5ݷU_RQS\p\[dݷ S_c cQ[C

9>D =19>12
K
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NcQ `a_TaQ]]Q c_WV db`Vi^_ _c[_]`Y\YadVcbp Y _caQR_cQVc RVX QSQ6
aYZ5 S_c c_\m[_ S]Vbc_ _WYUQSiYfbp hYbV\ :< :@ _^Q5 b[_aVV SbVT_:A5

:A?R_a_c b[_aVVݷ SbVT_ݷ cdc Yb`_\mX_SQ^ `_ c_Z `aYhY^V5 hc_ SbVamݷX `aVUb[Q6
XlSQcm aVXd\mcQcl Sl`_\^V^Yp bc_\m S_`YojV _iYR_h^_Z `a_TaQ]]l Rl\_ Rl ^V
b_SbV] [_aaV[c^_ ‑ e_a]Q\m^_ T_S_ap5 Vݷ aVXd\mcQc ^V_`aVUV\7^ݷ



<?? >VaQXadiQojYV `QaQUYT]l

^Q`VhQcQVc :@ :@7 @a_Ybf_UYc nc_ `_ SVbm]Q5 Vb\Y `_Ud]Qcm5 `a_bc_Z
`aYhY^VC [_TUQ =1;5h1445B aQR_cQVc Sc_a_Z aQX5 bcV[_SlZ eaVZ] _c
Vݷ `VaS_T_ SlX_SQ [Q[ aQX c_\m[_ hc_ d^Yhc_WV^5 cQ[ hc_ Vݷ ^_SlZ
eaVZ] aQb`_\QTQVcbp c_h^_ ^Q c_] WV ]VbcV5 Y ^Q c_] WV ]VbcV b_XUQ6
cbpݷ caQ]`\Y^5 S_c c_\m[_ S `VaV]V^^_Z 1 ‑ [_c_aQp c_WV aQb`_\_WV^Q
^Q c_] WV ]VbcV5 hc_ Y aQ^miV ‑ cV`Vam dWV @5 Q ^V <7 D[QXQcV\Y 1< Y
1@ b_UVaWQc5 _hVSYU^_5 _UY^ Y c_c WV QUaVb ‑ c_c QUaVb S ^l^V ^VYb6
`_\mXdV]_Z 112 _R\QbcY bcV[Q5 TUV S_ SaV]p _R_Yf SlX_S_S =1;5h144B
aQb`_\QTQ\Ybm caQ]`\Y^l7

Hc_Rl Sbp ncQ iQc[Qp [_^bcad[gYp adf^d\Q5 U_bcQc_h^_ SSVbcY
[Q[do6^YRdUm `a_]VWdc_h^do ed^[gYo5 [_c_aQp R\QT_`_\dh^_ XQcaݷc
bS_Y]Y \_[Q\m^l]Y `VaV]V^^l]Y ^VbhQbc^lZ caQ]`\Y^5 ^Q`aY]Va5
cQ[C
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D QSc_aQ ncYf bca_[ bVZ SQaYQ^c bSQ\Y\bp b UYQT^_bcY[_Z >R<<571ݷ
9>CDBE3D9?> 13?B5 4E=@542ݷD d SQb _^ ]_WVc d`Qbcm [Q[6^YRdUm Y^QhV5
^_ _caQR_cQcm [_aaV[c^_ d nc_Z `a_TaQ]]l iQ^b_S ^Vc ^Y[Q[Yf _c
b\_SQ 7ݷ[b_SbVݷ

9cQ[5 S_bf_Upjdo ed^QaT6`a_R\V]d PLL ^V aViQVc Y ^Y[Q[YV Q^Q6
\_TY XQ]l[Q^YZ b_XUQSQcm ^V d]VVc5 nc_ ]Ye ‑ Y5 hc_ _b_RV^^_ ^V`aYpc6
^_5 [_]`Y\pc_a ^Y[Q[ ^V b_`a_cYS\pVcbp `_`lc[Q] SVa^dcm YX ed^[6
gYY QUaVb \_[Q\m^_T_ caQ]`\Y^Q5 _RaVhݷ^^_T_ ^Q YbhVX^_SV^YV 1`aY
c_] hc_ `_`lc[Q SVa^dcm QUaVb \_[Q\m^_Z `VaV]V^^_Z Sbݷ WV SlXlSQ6
Vc `aVUd`aVWUV^YV27 >_ UQWV Vb\Y ^V `lcQcmbp SVa^dcm YX ed^[gYY
QUaVb caQ]`\Y^Q5 [Q[ ]l c_\m[_ hc_ bUV\Q\Y5 Q Yb`_\mX_SQcm caQ]6
`\Y^ \Yim U_ cVf `_a5 `_[Q ed^[gYp5 `_a_UYSiQp VT_5 _bcQݷcbp Q[6
cYS^Q 1c_ Vbcm bcV[_SlZ eaVZ]5 b_UVaWQjYZ caQ]`\Y^5 `a_U_\WQVc
bdjVbcS_SQcm25 Sbݷ aQS^_ _bcQݷcbp _U^Q `a_R\V]Q7 AQXaViQcm Yb`_\6
^V^YV [_UQ S _R\QbcY bcV[Q ‑ ^VdUQh^Qp YUVp b c_h[Y XaV^Yp
RVX_`Qb^_bcY5 Y S b_SaV]V^^lf db\_SYpf nc_ U_S_\m^_ hQbc_ _[QXl6
SQVcbp XQ`aVjV^_7 PLL `_b\VU^Yf SVabYZ `aVU\QTQVc Q\mcVa^QcYS^do
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1Y Vjݷ R_\VV XQ]_a_hV^^do2 cVf^Y[d5 _b^_SQ^^do ^Q ^V[Yf UVb[aY`6ݷ
c_aQf ed^[gYZ5ݷ `aY nc_] bQ]Y b_XUQcV\Y PLL `_UcSVaWUQoc5 hc_ ncQ
cVf^Y[Q b_S]VbcY]Q UQ\V[_ ^V b \oRl] [_U_]7

3lS_U YX ^QiVT_ _RbdWUV^Yp ^Q`aQiYSQVcbp U_S_\m^_ `a_bc_ZC aQ6
R_cQp ^Q bcQcYhVb[Y [_]`Y\YadV]lf 1e_^^VZ]Q^_Sb[Yf2 pXl6
[Qf5 XQRdUmcV _ S_X]_W^_bcY S\_WV^^lf `_U`a_TaQ]]7 NcQ Yb6
c_aYp5 hc_ ^QXlSQVcbp5 YX UadT_Z b[QX[Y7

5_S_\m^_ XQRQS^_V `a_pS\V^YV ed^QaT6`a_R\V]l ]_W^_ ^QR\oUQcm
S BY44 b ]Vc_UQ]Y [\Qbb_S7 6b\Y SaV]V^^_ QRbcaQTYa_SQcmbp _c ^Q6
iVT_ X^Q^Yp _ `QaQ]VcaV D89C5 ]_W^_ XQ]VcYcm5 hc_ ]Vc_Ul [\Qbb_S
S\_WV^l S [\Qbb S c_] hYb\V Y [Q[ S [_^cV[bc ‑ Y] U_bcd`^l `_\p
_RkV[cQ5 `aY nc_] _RkV[cl Y]Voc bS_ZbcS_ `_pS\pcmbp Y YbhVXQcm7 @a_6
U_\WQp YT^_aYa_SQcm D89C 1hc_ S gV\_] `_\^_bcmo Q^Q\_TYh^_ c_]d5
[Q[ ]l YT^_aYa_SQ\Y \_[Q\m^lV `VaV]V^^lV ed^[gYY5 `lcQpbm `aY
nc_] SXpcm QUaVb S\_WV^^_Z ed^[gYY25 ]l ]_WV]5 `_WQ\dZ5 XQf_cVcm
SXpcm QUaVb ed^[gYY6]Vc_UQ Y `aYbS_Ycm VT_ d[QXQcV\o ^Q ed^[gYo b
cQ[Y] WV `a_eY\V]5 [Q[ d nc_T_ ]Vc_UQ 1_`pcm WV5 RVX dhݷcQ bdjVbcS_6
SQ^Yp D89C27 @_[Q ]l SlXlSQV] _U^Y ]Vc_Ul YX UadTYf5 ]l _bcQݷ]bp S
[_^cV[bcV _U^_T_ Y c_T_ WV _RkV[cQ5 ^_ Vb\Y ]l _cUQUY] QUaVb ]Vc_UQ
[dUQ6c_ Vj5ݷ Y TUV6c_ _^ RdUVc SlXSQ^5 c_ _c[dUQ5 b`aQiYSQVcbp5 `aY
nc_] S_Xm]ݷcbp ^dW^lZ ]Vc_Ud [_^cV[bc 1c7 V7 _RkV[c2H1

3 BY44 ncQ `a_R\V]Q aViV^Q bQ]l] \_R_Sl] YX S_X]_W^lf b`_6
b_R_SC SXpcYV QUaVbQ ]Vc_UQ 1Vb\Y c_\m[_ _^ ^V bcQcYhVb[YZ ‑ ^_ d
bcQcYhVb[Yf ]Vc_U_S ^Vc _RkV[cQ5 U\p [_c_a_T_ _^Y SlXlSQocbp2 UQݷc
QUaVb^_V SlaQWV^YV5 cY` [_c_a_T_ ^V Y]VVc ^YhVT_ _RjVT_ b d[QXQcV6
\V] ^Q _Rlh^do ed^[gYo7 @_\dhV^^Qp bdj^_bcm ^QXlSQVcbp d[QXQ6ݷ
cV\m ^Q ed^[gYo6h\V^ݷ 1=5=25B 6E>3D9?> @?9>D5B25 Y `aQSY\Q aQR_cl b
^VZ b_SVaiV^^_ Y^lV5 ^VWV\Y U\p _Rlh^lf ed^[gY_^Q\m^lf d[QXQcV6
\VZD SlX_S ]Vc_UQ hVaVX d[QXQcV\m ^Q ]Vc_U `a_YXS_UYcbp b`VgYQ\m^_Z
_`VaQgYVZ 735 `aVU`_\QTQojVZ d[QXQ^YV 1pS^_V2 _RkV[cQ5 U\p [_c_a_T_
SlXlSQVcbp ]Vc_U7 =l ^V aQbb]QcaYSQ\Y ncd bdj^_bcm5 `_b[_\m[d _^Q
[aQZ^V aVU[_ RlSQVc ^dW^QD XQY^cVaVb_SQ^^lZ hYcQcV\m \VT[_ ^QZUݷc
^dW^do Y^e_a]QgYo `_ d[QXQ^^l] [\ohVSl] b\_SQ]7 CQ[ Y\Y Y^QhV5
^Y _ [Q[Yf XQ]l[Q^Ypf XUVbm c_WV aVhY ^V YUݷcC [_^cV[bc 1S UQ^^_]
b\dhQV ‑ _RkV[c2 `a_TaQ]]Ybcd `aYf_UYcbp d[QXlSQcm bQ]_]d7

::7:7::7 AVUd[gYp b`Yb[_S
AVUd[gYo 1bSݷac[d2 `_b\VU_SQcV\m^_bcVZ ]l dWV _RbdWUQ\Y [Q[

`aY]Va S_X]_W^_bcVZ aV[dabYY 1b]7 B7;7<25ݷ ^_ `_[Q ]l Rl\Y Sl^dW6
UV^l _Rf_UYcmbp S_X]_W^_bcp]Y hYbc_T_ BY5 aQXRYaQV]lV `aY]Val
_bcQSQ\Ybm ^VdRVUYcV\m^l]Y7 @_XWV5 `aY]V^YS U\p aVUd[gYY iQR\_6
^l BY445 ]l b]_T\Y `aYSVbcY `aY]Val R_\VV neeV[c^lV5 ^_ Y nc_
Rl\Q b[_aVV UV]_^bcaQgYp S_X]_W^_bcVZ iQR\_^_S5 Q ^V bSݷac[Y [Q[



<?A >VaQXadiQojYV `QaQUYT]l

`aYݷ]Q7 3b6ݷcQ[Y bSݷac[Q _c^_bYcbp b[_aVV [ _R\QbcY ed^[gY_^Q\m^_T_
`a_TaQ]]Ya_SQ^Yp5 Y S `_\^_Z ]VaV Vݷ S_X]_W^_bcY aQb[alSQocbp S
`a_TaQ]]Qf ^Q b__cSVcbcSdojYf pXl[Qf7 CV`Vam5 X^Qp <Yb`5 ]l ]_WV]
^Q[_^Vg `a_UV]_^bcaYa_SQcm bSݷac[d S V5ݷ Vb\Y ]_W^_ cQ[ SlaQXYcmbp5
VbcVbcSV^^_Z baVUV _RYcQ^Yp7

5\p ^QhQ\Q ^Q`YiV] ed^[gYY5 aVQ\YXdojYV \VSdo Y `aQSdo aV6
Ud[gYo7 3 L?==?> U9C@ Vbcm ed^[gYp B54E355 b`_b_R^Qp UV\Qcm Y c_
Y UadT_V5 ^_ Vݷ ]l ca_TQcm ^V RdUV]D bS_Y ed^[gYY ^QX_Sݷ] <B54E35 Y
BB54E35 ‑ cQ[Yf Y]ݷ^ b`VgYeY[QgYp L?==?> U9C@ ^V `aVUdb]QcaYSQVc7
9cQ[C

D B54E357<C@
1456E> <B54E35 16E> <CD 9>9D2

13?>4
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1D

1<5D 11>5HD 16E>31<< 6E> 9>9D 131B <CD2222
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BaQXd WV bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ aVQ\YXQgYp <B54E35 ‑ fS_bc_6
SQp5 Q aVQ\YXQgYp BB54E35 ‑ ^VcD [Q[ b\VUbcSYV5 `aY `a_hYf aQS^lf
bc�_Yc `aQS_Z bSݷac[V `aVU`_hVbcm \VSdo7 Ncd aQX^Ygd ]VWUd \VS_Z Y
`aQS_Z bSݷac[_Z ]l _c]VcY\Y Vjݷ `aY _RbdWUV^YY `aY]Va_S bSݷac[Y
^Q hYbc_] BY 1b]7 bca7 >:2D _^Q ^V XQSYbYc _c pXl[Q aVQ\YXQgYY7

>Qh^ݷ] b `a_bclf `aY]Va_S Yb`_\mX_SQ^Yp7 AVXd\mcQc_] SlhYb\V6
^Yp e_a]l

1BB54E35 3’3?>C ’1: ; <2 122

bcQ^Vc [_`Yp aVUdgYadV]_T_ b`Yb[Q ‑ c7 V7 b`Yb_[ 1: ; <25 eYXYhVb[Y
b_bcQS\V^^lZ YX ^_Slf c_hVh^lf `Qa5 d[QXlSQojYf ^Q cV WV bQ]lV
n\V]V^cl :5 ; Y <7 >Q Sbp[YZ b\dhQZ `_`a_RdV] bSݷac[d Sݷ UadTdo
bc_a_^dݷC SlhYb\V^YV e_a]l

1<B54E35 3’3?>C ’1: ; <2 122
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UQbc aVXd\mcQc 111>9< 7 :2 7 ;2 7 <27 @_apU[_] `_U^QU_VSiYV
QaYe]VcYhVb[YV `aY]Val c_WV `aV[aQb^_ baQR_cQocC `aY]V^V^YV aV6
Ud[gYY [ b`Yb[d 1: ; < =2 Y ed^[gYY b\_WV^Yp 13’42 SVa^ݷc :95 Q
ed^[gYY d]^_WV^Yp 13’32 ‑ ;=5 `aYh5[ݷ VbcVbcSV^^_5 [Q[ U\p \VS_Z5
cQ[ Y U\p `aQS_Z aVUd[gYYD `_ `aQSUV T_S_ap5 S <Yb`V nc_ UV\Qcm
^Vc ^Y[Q[_T_ b]lb\Q5 SVUm _RV ed^[gYY d]Voc aQR_cQcm b `a_YXS_\m6
^l] [_\YhVbcS_] QaTd]V^c_S5 U_bcQc_h^_ XQUVZbcS_SQcm JYYUb5 Y Sbݷ
`_\dhYcbp RVX Sbp[_Z bSݷac[Y7

@_`a_RdV] hc_6^YRdUm `_b\_W^VV7 B `_]_jmo RVXl]p^^_Z ed^[6
gYY5 b_XUQojVZ c_hVh^do `Qad ݷQ_R_a_c^ݷ 1Sc_a_Z QaTd]V^c S [QhV6
bcSV 31B5 `VaSlZ ‑ S a_\Y 34B25 Y \VS_Z aVUd[gYY ]_W^_ ݷaQXSVa^dcmݷ
b`Yb_[5 c_h^VV ‑ b_XUQcm ^_SlZ b`Yb_[5 b_bc_pjYZ YX cVf WV n\V]V^c_S5
^_ aQbbcQS\V^^lf S _RaQc^_] `_apU[VC cQ[5 SlhYb\V^YV

1<B54E35 3’1<1=241 11 22 13?>C 2 122 ’1: ; <2 122

`aYSVUݷc [ aVXd\mcQcd 1< ; :27 5\p `_\^_cl [QacY^l `_`a_RdV] `aQ6
Sdo aVUd[gYoC

1BB54E35 3’1<1=241 11 22 13?>C 2 122 ’1: ; <2 122

SlhYb\Ycbp S 111>9< 7 <2 7 ;2 7 :27
9]Vp ed^[gYY U\p bSݷac[Y5 ]l ]_WV] `_Yb[ ]Q[bY]Q\m^_T_ n\V6

]V^cQ S b`Yb[V aVQ\YX_SQcm cQ[C

1456E> =1Hh9>h<9CD 1<C2
1<B54E35 3’1<1=241 1H I2 196 1E H I2 I H22 134B <C2 131B <C22

2

5\p b\VUdojVT_ n[b`VaY]V^cQ ^Q] `_caVRdVcbp ed^[gYp5 SbcQS\po6
jQp ^_SlZ n\V]V^c 1hYb\_2 S b`Yb_[5 [_c_alZ dWV _cb_acYa_SQ^ `_
S_XaQbcQ^Yo7 @_b[_\m[d ncQ ed^[gYp U_S_\m^_ 5ݷQp\ݷcpWݷ _`YiV] Vݷ
_Rlh^l] 456E>’_]5 ^V `lcQpbm XQ`Yf^dcm S \p]RUQ6b`Yb_[C

1456E> 9>C;<9CD 19 <9CD2
13?>4

11>E<< <9CD2 13?>C 9 1222
11E 9 131B <9CD22 13?>C 9 <9CD22
1D 13?>C 131B <9CD2 19>C;<9CD 9 134B <9CD2222

2
2

CV`Vam ]l ]_WV] ‑ Vb\Y5 [_^Vh^_5 ^V RdUV] bY\m^_ `VaVWYSQcm `_
`_S_Ud neeV[cYS^_bcY ‑ ^Q`YbQcm SVbm]Q [_]`Q[c^do aVQ\YXQgYo
b_acYa_S[Y b`Yb[Q `_ S_XaQbcQ^YoC

1456E> B54C?BD 1<CD2 1BB54E35 3’9>C;<9CD <CD 1222
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3b`_]^Y] cV`Vam5 hc_ \VSQp aVUd[gYp neeV[cYS^VV `aQS_Z7 @VaVZcY
[ \VS_Z aVUd[gYY XUVbm _hV^m `a_bc_5 ^QU_ RdUVc c_\m[_ `VaVbcQSYcm
]VbcQ]Y QaTd]V^cl SlXlSQV]_Z ed^[gYYC

1456E> B54C?BD; 1<CD2
1<B54E35 3’1<1=241 1<C 5<2 19>C;<9CD 5< <C22 <CD 122

2

@_`a_RdV] cV`Vam aVQ\YX_SQcm hc_6c_ Sa_UV =1@31B5 ^_ `_b[a_]^VV ‑
U\p ed^[gYZ _U^_T_ QaTd]V^cQC

1456E> B54=1@ 16E> <CD2
1BB54E35 3’1<1=241 1H B5C2 13?>C 16E>31<< 6E> H2 B5C22 <CD 122

2

>Q`aY]Va5 aVXd\mcQc_] 1B54=1@ 3’6 ’1: ; <22 RdUVc 16: 6; 6<25 Q
aVXd\mcQc_]

1B54=1@ 3’1<1=241 1H2 13 :9 H22 ’1: ; <22

bcQ^Vc 1:9 ;9 <927
3 XQSVaiV^YV ^QiVZ `_b\VU_SQcV\m^_bcY `aY]Va_S ^Q`YiV] ed^[6

gYo5 [_c_aQp `_ Ybf_U^_]d b`Yb[d bca_Yc b`Yb_[ YX n\V]V^c_S5 dU_S\V6
cS_apojYf XQUQ^^_]d db\_SYo 1`aVUY[Qcd2C

1456E> C5<53D 1<CD @B542
1BB54E35

3’1<1=241 1H <C2 196 16E>31<< @B54 H2 13?>C H <C2 <C22
<CD 12

2
2

AVXd\mcQc_] SlhYb\V^Yp 1C5<53D ’1: ; 21232 D :>2 3’>E=25B@2 bcQ6
^Vc b`Yb_[ 1: ; :>25 n\V]V^cl 21232 Y ] RdUdc `a_YT^_aYa_SQ^l5 `_6
b[_\m[d ^V pS\pocbp hYb\Q]Y 1^V dU_S\VcS_apoc `aVUY[Qcd >E=25B@27
3laQWV^YV 1C5<53D <CD 3’1<1=241 1H2 1G H 9222 SlRVaVc YX b`Yb[Q
hYbV\ <CD c_\m[_ bca_T_ `_\_WYcV\m^lV n\V]V^cl Y c7 U7

::7:7:;7 4adX dbcQaVSiYf `QaQUYT]
3 Ybc_aYhVb[Yf SVabYpf <Yb`Q ^V `aVUdb]QcaYSQ\_bm _cUV\m^_T_

cY`Q Qc_]_S U\p YX_RaQWV^Yp bca_[ ‑ `aYSlh^lf ^Q] \YcVaQ\_S
S US_Z^lf [QSlh[Qf7 3 a_\Y b\_S Yb`_\mX_SQ\Ybm bY]S_\l5 S a_\Y
eaQX ‑ b`Yb[Y bY]S_\_S5 hc_6c_ Sa_UV 1LJ]\ NJ] VRLN27 CQ n`_fQ UQS6
^_ `a_i\QD Sb6ݷcQ[Y YUV^cYeY[Qc_a ‑ nc_ b[_aVV Y^bcad]V^c `a_TaQ]6
]YbcQ5 Q bca_[_SlV [_^bcQ^cl _c^_bpcbp [ `aVU]Vc^_Z _R\QbcY5 U\p
[_c_a_Z ^Q`YbQ^Q `a_TaQ]]Q ‑ `_`a_bcd T_S_ap5 Yf cQ[ Y\Y Y^QhV SY6



ݷ ::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp <@:

UYc `_\mX_SQcV\m7 3 n`_fd5 [_TUQ [_]`mocVal Rl\Y R_\miY]Y5 Q `a_6
TaQ]]l ‑ ]Q\V^m[Y]Y5 `_\mX_SQcV\m Y `a_TaQ]]Ybc `aQ[cYhVb[Y SbV6
TUQ Rl\Y VUY^l S _U^_] \YgV5 c_ Vbcm b ]QiY^Q]Y aQR_cQ\Y c_\m[_
`a_TaQ]]Ybcl5 [_^Vh^lf `_\mX_SQcV\VZ S b_SaV]V^^_] `_^Y]Q^YY ^V
bdjVbcS_SQ\_5 cQ[ hc_ YUVp aQXUV\pcm ݷmX_SQcV\mb[_V\_`ݷ Y a_TaQ]6`ݷ
]Ybcb[_Vݷ ^Y[_]d ^V `aYf_UY\Q S T_\_SdD ^_ b cVf `_a5 [Q[ T_S_aYcbp5
]^_T_ S_Ul dcV[\_7

3_ SbVf SVabYpf <Yb`Q5 ^QhY^Qp b :B@96f Y `_XWV5 bca_[_SlV \YcV6
aQ\l [Q[ _cUV\m^Qp bdj^_bcm5 [_^Vh^_ WV5 `aYbdcbcS_SQ\YD ^_ _cT_6
\_b[Y ݷRVbbca_h^_Zݷ n`_fY ]_W^_ ^QZcY S <Yb`V Y bVZhQb7 >Q`aY]Va5
^Q `VaSlZ SXT\pU <Yb` Sa_UV Rl ^V hdSbcSYcV\V^ [ aVTYbcad Rd[S S
Y]V^Qf bY]S_\_SC LJ[5 31B5 L1[ Y\Y 3JB ‑ nc_ aQX^Qp XQ`Ybm _U^_T_
Y c_T_ WV Y]V^Y5 [_c_a_V Y^cVa`aVcQc_a U\p bVRp _R_X^QhQVc Rd[SQ6
]Y SVaf^VT_ aVTYbcaQ ‑ LJ[D `_\mX_SQcV\VZ aQ^^Yf UYQ\V[c_S <Yb`Q
nc_ S`_\^V dbcaQYSQ\_5 [ c_]d WV ]^_TYV bcQalV [_]`mocVal S__R6
jV ^V d]V\Y aQR_cQcm b Rd[SQ]Y ^YW^VT_ aVTYbcaQ7 ;_TUQ WV [_]d6c_
`_caVR_SQ\_bm 1Ybf_Up YX caVR_SQ^YZ aViQV]_Z XQUQhY ‑ ^Q`aY]Va5
`aY _RaQR_c[V [Q[Yf6^YRdUm U_[d]V^c_S2 Yb`_\mX_SQcm S bca_[Qf Rd[6
Sl _R_Yf aVTYbca_S5 aQXaQR_chY[Y _hVaVU^_T_ Y^cVa`aVcQc_aQ <Yb`Q
^V ^Qi\Y ^YhVT_ \dhiV5 hV] `aVUdb]_caVcm b`VgYQ\m^lV baVUbcSQ U\p
S^VUaV^Yp S Y]V^Q bY]S_\_S Rd[S ^YW^VT_ aVTYbcaQ Y X^Q[_S `aV`Y6
^Q^Yp5 [_c_alV S ^_a]V S Y]V^Y bY]S_\Q SbcaVhQcmbp ^V U_\W^l7 Nc_
]aQ[_RVbYV `a_\VX\_ S c_] hYb\V Y S L?==?> U9C@C S [ݷ^ Y]p bY]S_6
\Q ]_W^_ XQ`YbQcm ]VWUd USd]p SVacY[Q\m^l]Y `Q\_h[Q]Y5 XQbcQSYS
b_UVaWQcm \oRdo Vad^Ud7 >Q`aY]Va5 LS?8>L ‑ nc_ bY]S_\ b Y]V^V]
5ݷ<S?8ݷ b_UVaWQjY] caY Rd[Sl ^YW^VT_ aVTYbcaQ5 Y nc_ b_SbV] ^V c_
WV bQ]_V5 hc_ SXQW 1Q RVX ݷ]Q\_hV`ݷ `_\dhY\_bm Rl Y]V^^_ nc_27 BQ6
]Y ݷQ\_h[Y`ݷ S Y]p ^V Sf_Upc5 _^Y YTaQoc XUVbm `aY]Va^_ cQ[do WV
a_\m5 [Q[ [QSlh[Y S _Rlh^lf bca_[_Slf \YcVaQ\Qf7 B Yf `_]_jmo S
Y]p bY]S_\Q ]_W^_ XQT^Qcm Y `a_RV\l5 Y SbVS_X]_W^lV b[_R[Y ‑ S__R6
jV `aQ[cYhVb[Y hc_ dT_U^_5 S_`a_b cdc \Yim S c_]5 XQhV] cQ[ UV\QcmD
^_ _cSVc ^Q nc_c S_`a_b bcQ^Vc _hVSYUV^5 Vb\Y `aVUbcQSYcm bVRV5 hc_ d
^Qb _c_RaQ\Y _Rlh^lV bca_[Y5 XQ`YblSQV]lV S [QSlh[Qf5 Y _bcQSY\Y
^Q] c_\m[_ bY]S_\l7

2_\miV c_T_5 [_TUQ bca_[_SlV [_^bcQ^cl Sb6ݷcQ[Y `_pSY\Ybm5 S]V6
bcV b ^Y]Y S pXl[ ݷa_`_\X\Y`ݷ baVUbcSQ `aV_RaQX_SQ^Yp bY]S_\_S S
bca_[Y Y _RaQc^_D S L?==?> U9C@ Y]p bY]S_\Q 1S SYUV bca_[Y2 ]_W^_
`_\dhYcm b `_]_jmo ed^[gYY CI=2?<6>1=55 Q ed^[gYp 9>D5B> `_X6
S_\pVc b_XUQcm 1S_ SaV]p Yb`_\^V^Yp `a_TaQ]]l12 bY]S_\5 XQUQS VT_
bca_[_S_V Y]pD c_h^VV5 ^_SlZ bY]S_\ b_XUQݷcbp5 Vb\Y bY]S_\Q b cQ[Y]
Y]V^V] S bYbcV]V `_[Q ^Vc5 S `a_cYS^_] b\dhQV S_XSaQjQVcbp bdjV6
bcSdojYZ bY]S_\7

3 b_SaV]V^^lf db\_SYpf `_U_R^lV Sl[adcQbl SlT\pUpc5 ]pT[_ T_6
S_ap5 bcaQ^^_7 9UV^cYeY[Qc_al ‑ nc_ \Yh^Qp [df^p `a_TaQ]]YbcQ5
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_^ ]_WVc SlRYaQcm Yf `_ bS_V]d db]_caV^Yo Y ^Q bS_Z S[db5 c_TUQ
[Q[ bca_[Y S R_\miY^bcSV b\dhQVS _Rdb\_S\V^l aViQV]_Z XQUQhVZD `_
YUVV5 `VaVY]V^_SQ^YV YUV^cYeY[Qc_a_S S__RjV ^V U_\W^_ ^Y[Q[ S\Y6
pcm ^Q SYUY]_V 1`_\mX_SQcV\o2 `_SVUV^YV `a_TaQ]]l7 AQR_cQ b bY]6
S_\Q]Y [Q[ b_ bca_[Q]Y nc_]d pS^_ `a_cYS_aVhYc7 =_W^_ ^QUVpcmbp5
hc_ X^Q^YV Ybc_aYY `_pS\V^Yp S <Yb`V cQ[Yf S_X]_W^_bcVZ `_XS_\Yc
hYcQcV\o S_XUVaWQcmbp _c Yf Yb`_\mX_SQ^Yp7

BY]S_\l S a_\Y bca_[ ‑ nc_5 RVXdb\_S^_5 ^V VUY^bcSV^^Qp dbcQaVS6
iQp Tad``Q S_X]_W^_bcVZ L?==?> U9C@7 >Q`aY]Va5 bVZhQb ]Q\_ [c_
`_]^Yc `a_ cQ[ ^QXlSQV]lV b`Yb[Y bS_ZbcS bY]S_\_S Y ed^[gYo 75D5
`_XS_\pojdo b ^Y]Y aQR_cQcmD ]_W^_ `aYSVbcY Y UadTYV `aY]Val7
BY]S_\lݷ [Q[ bca_[Yݷ XUVbm `aY]VhQcV\m^l Y]V^^_ cV]5 hc_ nc_ `Q6
aQUYT]Q5 c_ Vbcm `_Uf_U [ _b]lb\V^Yo S_X]_W^_bcVZ Y^bcad]V^cQ5 Y
`aY nc_] `QaQUYT]Q dbcQaVSiQp5 `_[QXQSiQp bS_o ^Vb_bc_pcV\m^_bcm7

::7:7:<7 3_X]_W^_bcY5 [_c_alf \dhiV Rl ^V Rl\_
DbcQaVSiY]Y `QaQUYT]Q]Y ^VTQcYS^lV _b_RV^^_bcY L?==?> U9C@

^V YbhVa`lSQocbp7 =l dWV d`_]Y^Q\Y S [QhVbcSV _b^_S^_T_ ^VU_6
bcQc[Q nc_Z b`VgYeY[QgYY Vݷ _Ta_]^lZ _Rkݷ]C [^YTQ <?==?Lݷ U9C@
D85 U1>7E175ݷ b_UVaWYc R_\miV clbphY bcaQ^YgD U\p `_U_R^lf b\d6
hQVS S Q^T\YZb[_Z `a_TaQ]]Ybcb[_Z \V[bY[V S `_b\VU^YV T_Ul ^QhQ6
\_ Q[cYS^_ Yb`_\mX_SQcmbp b\_S_ 2<?1D:B Y VT_ `a_YXS_U^lV5 cQ[YV [Q[
2<?1DG1B57 >V[_TUQ `_`d\pa^lZ cVXYb5 hc_ U_RQS\V^YV] ^_Slf S_X]_W6
^_bcVZ S `a_TaQ]]d5 pXl[ Y\Y Vjݷ [dUQ6c_ p[_Rl ^V\mXp ^YhVT_ Yb`_a6
cYcm5 `_bcV`V^^_ df_UYc S Ybc_aYo ‑ f_cp5 [Q[ ]l X^QV] 1S _b_RV^^_bcY
^Q `aY]VaV BY4425 `aVb\_SdclV bcQ^UQacYXQc_al `aVU`_hYcQoc nc_T_
^V XQ]VhQcm7

2�_\mido hQbcm _Rkݷ]Q b`VgYeY[QgYY L?==?> U9C@ XQ^Y]QVc _`Y6
bQ^YV Sbca_V^^lf ed^[gYZ5 c7 V75 Vb\Y ]_W^_ cQ[ SlaQXYcmbp5 Q^Q\_TQ
bcQ^UQac^_Z RYR\Y_cV[Y7 B ncY] Vjݷ ]_W^_ Rl\_ Rl b]YaYcmbpC Vb6
\Y `aVUbcQSYcm bVRV `aQSY\m^do _c[alcdo aVQ\YXQgYo5 c_ _^Q S`_\^V
]_T\Q Rl 1Q Vb\Y `_Ud]Qcm ‑ `a_bc_ _RpXQ^Q2 `_XS_\pcm Sl[Y^dcm SbV
^V^dW^lV8^VYb`_\mXdV]lV ed^[gYY5 `aYh5[ݷ hc_ SQW^_5 S]VbcV b _R_6
X^QhQojY]Y Yf _RkV[cQ]Y bY]S_\_S5 [_c_alV S <Yb`V c_WV XQ^Y]Qoc
`Q]pcm7 5\p [_]`Y\YadV]_T_ Yb`_\^V^Yp nc_ _X^QhQ\_ Rl5 hc_ S Yc_T_6
SlZ Yb`_\^pV]lZ eQZ\ `_`QUQVc c_\m[_ [_U Yb`_\mXdV]lf ed^[gYZ Y
_RkV[cl ^dW^lf bY]S_\_S5 Q U\p Y^cVa`aVcYadV]_T_5 SYUY]_5 `_caV6
R_SQ\Qbm Rl S_X]_W^_bcm Rlbca_Z `VaVbR_a[Y Y^cVa`aVcQc_aQ Y\Y VT_
Ybf_U^_ ]_Ud\m^Qp bcad[cdaQ 1^Q`aY]Va5 b SlR_a_] ]_Ud\VZ `QaQ]Vc6
aQ]Y [_]Q^U^_Z bca_[Y2D cQ[ Y\Y Y^QhV5 nc_ ]_W^_ dbca_Ycm7

:B2d[SQ\m^lZ `VaVS_U nc_T_ b\_SQ [Q[ T\QT_\Q ‑ 5ݷaQXUdSQcmbpݷ 5ݷdf^dcm`ݷ Q6^ݷ
UdSQcm1bp2ݷD Vbcm Y `VaV^_b^lV X^QhV^Yp ‑ ݷc_\bcVcmݷ 1_ hV\_SV[V25 ݷcYcm`_]ݷ 1al6
Rd27 Hc_ _b_RV^^_ XQRQS^_5 S [QhVbcSV bdjVbcSYcV\m^_T_ b\_S_ 2<?1D ^Q Q^T\YZb[_]
WQaT_^V _R_X^QhQVc dc_`\V^^Y[Q5 Q ^Q Q]VaY[Q^b[_] ‑ `mp^Ygd7
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>Q]^_T_ fdWV bYcdQgYp b cQ[Y]Y S_X]_W^_bcp]Y5 [_c_alV caVRdoc
`_UUVaW[Y b_ bc_a_^l RQX_S_T_ Y^cVa`aVcQc_aQ ‑ Yf Sl[Y^dcm ^VS_X6
]_W^_7 ?U^Y] YX bQ]lf _UY_X^lf `aY]Va_S nc_T_ ]_WVc b\dWYcm
`aVUdb]_caV^^lZ S L?==?> U9C@ RjYZ_ݷ SYUݷ b`Yb[Q `QaQ]Vca_S
ed^[gYY ‑ [Q[ _Rlh^_Z Y]V^_SQ^^_Z5 cQ[ Y XQUQ^^_Z \p]RUQ6b`Yb[_]7
?Rlh^lZ b`Yb_[ bY]S_\_S ‑ Y]ݷ^ e_a]Q\m^lf `QaQ]Vca_S5 cQ[_Z5 [Q6
[_Z Yb`_\mX_SQ\bp S_ SbVf ^QiYf `aY]VaQf ‑ `_[QXQ\bp b_XUQcV\p]
L?==?> U9C@ b\Yi[_] `aY]YcYS^l]5 Y _^Y SSV\Y U\p ^VT_ S_X]_W6
^_bcm Yb`_\mX_SQ^Yp gV\_T_ apUQ [\ohVSlf b\_SC 6?@D9?>1< U\p ^V_Rp6
XQcV\m^lf `QaQ]Vca_S5 6B5CD U\p _R_X^QhV^Yp e_a]Q\m^_T_ `QaQ]Vc6
aQ5 b [_c_al] bSpXlSQVcbp b`Yb_[ ݷYi^Yf\ݷ eQ[cYhVb[Yf `QaQ]Vca_S5
6;5I U\p ݷohVSlf\]ݷ `QaQ]Vca_S 1ncY `QaQ]Vcal `aY SlX_SV ed^[6
gYY b^QRWQocbp Vjݷ _U^Y] SYU_] [\ohVSlf b\_S ‑ bY]S_\Q]Y5 Y]V^Q
[_c_alf ^QhY^Qocbp b US_Vc_hYp25 UQ SU_RQS_[ Vjݷ Y 61EH ‑ ncY]
bY]S_\_] _R_X^QhQocbp e_a]Q\m^lV `QaQ]Vcal5 [_c_alV S__RjV ^V
pS\pocbp `QaQ]VcaQ]Y5 Yf SS_Upc S a_\Y `a_bclf \_[Q\m^lf `VaV]V^6
^lf7 3 U_SVaiV^YV b`Yb_[ `QaQ]Vca_S ]_W^_ b^QRUYcm Vjݷ Y UV[\Q6
aQgYp]Y cY`_S5 [_c_alV caQ^b\pc_a Y]VVc `aQS_ YT^_aYa_SQcm 1Y SbV
cQ[ Y UV\Qoc25 ^_ [c_6c_ [_TUQ6c_ RdUc_ Rl b Yf `_]_jmo `_SliQ\
neeV[cYS^_bcm Yb`_\^V^Yp7

?U^_ c_\m[_ _`YbQ^YV SbVT_ nc_T_ SV\Y[_\V`Yp caVRdVc YXapU^lf
dbY\YZ5 hc_Rl `a_bc_ `_^pcm5 hc�_ Y]VVcbp S SYUd Y [Q[ SbV] ncY] `_\m6
X_SQcmbp7 6bcVbcSV^^_5 S R_\miY^bcSV `a_TaQ]] ncY S_X]_W^_bcY _bcQ6
ocbp ^VXQUVZbcS_SQ^^l]Y5 ^_ SVUm caQ^b\pc_a6c_ 1Vb\Y5 [_^Vh^_5 U\p
^VT_ UV[\QaYadVcbp b__cSVcbcSYV b`VgYeY[QgYY L?==?> U9C@2 Sl^dW6
UV^ Yf `_UUVaWYSQcm ‑ Q Vb\Y dhVbcm bdjVbcS_SQ^YV ed^[gYY 5F1<5
c_ Sbo ncd `_UUVaW[d S \oR_] b\dhQV `aYUݷcbp cQb[Qcm XQ b_R_Z ^Q
b\dhQZ5 Vb\Y `_U_R^_V \p]RUQ6SlaQWV^YV `_bcd`Yc 5F1<’d ^Q Sf_U5 c7 V7
UQWV S c_] b\dhQV5 Vb\Y `a_TaQ]]Q [_]`Y\YadVcbp Y `aY nc_] S ^VZ b_6
_cSVcbcSdojYV [\ohVSlV b\_SQ ^V SbcaVhQocbp7 ?c]VcY]5 hc_ db\_W6
^pVcbp ^V c_\m[_ Q^Q\YX b`Yb[_S `QaQ]Vca_S 1S b`Vge_a]V 456E> Y
\p]RUQ6SlaQWV^Ypf25 ^_ Y _RjYZ SYU Q^Q\YXQ e_a]l5 SlXlSQojVZ
ed^[gYo7

>Q e_^V SbVf ncYf b\_W^_bcVZ b_SVaiV^^_ cVapVcbp _UY^ S UVZbcSY6
cV\m^_bcY SQW^lZ ]_]V^cC [_\m b[_a_ caQ^b\pc_a XQSpXQ^ ^Q Yb`_\m6
X_SQ^YV [\ohVSlf bY]S_\_S5 SbV ncY bY]S_\l 1[Q[ _RkV[cl5 aQb`_\QTQ6
ojYVbp S `Q]pcY2 U_\W^l `aYbdcbcS_SQcm S baVUV Sl`_\^V^Yp7 Nc_c
neeV[c `a_pS\pVcbp Sbp[YZ aQX5 [_TUQ U\p d`aQS\V^Yp aQR_c_Z c_Z Y\Y
Y^_Z `_UbYbcV]l5 b`Vge_a]l Y\Y UQWV `a_bc_Z ed^[gYY Yb`_\mXdoc6
bp _RkV[cl bY]S_\_S S a_\Y X^QhV^YZ7 @aV[aQb^l] `aY]Va_] nc_T_
]_WVc b\dWYcm ed^[gYp 3?5B355 `aVU^QX^QhV^^Qp U\p `aV_RaQX_SQ^Yp
`a_YXS_\m^lf \6SlaQWV^YZ S SlaQWV^Yp UadT_T_ cY`Q7 ?^Q `aY^Y]QVc
USQ `QaQ]VcaQC b_RbcSV^^_ Ybf_U^_V SlaQWV^YV Y cY`5 [ [_c_a_]d Sl6
aQWV^YV b\VUdVc `aYSVbcY5 `aYhݷ] `_b\VU^YZ XQUQݷcbp \YR_ bY]S_\_]
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Sa_UV CDB9>75 F53D?B5 6<?1D5 \YR_ b`Yb[_]5 b__cSVcbcbSdojY] b\_W^_6
]d cY`d5 ^Q`aY]Va 1F53D?B 9>D575B27 3bVT_ XUVbm XQUVZbcS_SQ^_ R_\VV
b_a_[Q bY]S_\_S5 _R_X^QhQojYf cY`lD b[_\m Rl `aQSY\m^_Z ^Y Rl\Q
aVQ\YXQgYp5 Vb\Y Sl f_cp Rl aQX `aY]V^Y\Y S `a_TaQ]]V ed^[gYo
3?5B355 SQiQ baVUQ Yb`_\^V^Yp RdUVc ^VYXRVW^_ b_UVaWQcm Yf SbV7

CQ[_Z WV Ta_]_XU[_bcmo TaViYc Y aQbb]QcaYSQSiQpbp SliV e_a6
]Q C5D65 Y ]^_TYV UadTYV n\V]V^cl b`VgYeY[QgYY L?==?> U9C@7 CQ[5
Q^Q\_TYh^lV `a_R\V]l bSpXQ^l b_ b`Vge_a]_Z 1c_h^VV5 e_a]Q\m^_ T_6
S_ap5 Sbca_V^^l] ]Q[a_b_]2 <??@5 `aVU^QX^QhV^^_Z U\p _aTQ^YXQgYY
gY[\_S7 5\p ^QhQ\Q XQ]VcY]5 hc_ nc_Z e_a]V S [^YTV <?==?Lݷ U9C@ D85
U1>7E175ݷ `_bSpjV^Q gV\Qp T\QSQ5 b_bc_pjQp YX USV^QUgQcY `QaQTaQ6
e_S7 Hc_Rl b_bcQSYcm _RjVV S`VhQc\V^YV _ c_]5 [Q[ Sbݷ nc_ SlT\pUYc5
`aYSVUݷ] `aY]Va5 `_XQY]bcS_SQS VT_ ^Q`ap]do YX [^YTY 9C;2>7?;ݷ1
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3bV ncY 6?B5 6B?=5 D?5 G89<55 3?<<53D5 4?5 G85>5 69>1<<I ‑ ^V hc_ Y^_V
[Q[ bY]S_\l5 b `_]_jmo [_c_alf `a_TaQ]]Ybc b__RjQVc aVQ\YXQgYY
<??@5 hVT_ _^ _c ^Vݷ f_hVc U_RYcmbp7 @VaVhYb\V^^l]Y bY]S_\Q]Y UV\_
^V _TaQ^YhYSQVcbpD _RjVV Yf [_\YhVbcS_ U_S_\m^_ b\_W^_ b_bhYcQcm5
`_b[_\m[d _^Y aQbbVp^l `_ SbV]d cV[bcd T\QSl5 `_bSpjݷ^^_Z e_a]V
<??@5 ^_ ]_W^_ dSVaV^^_ XQpSYcm5 hc_ Yf cQ] ^V ]V^miV `pcYUVbpcY5 Y
b [QWUl] bSpXQ^l cV Y\Y Y^lV S_X]_W^_bcY5 `aVU_bcQS\pV]lV aVQ\Y6
XQgYVZ <??@7 3bݷ nc_ SlT\pUYc _b_RV^^_ `aV\Vbc^_ ^Q e_^V c_T_5 hc_
S__RjV6c_ gY[\l S <Yb`V5 [Q[ ]l X^QV]5 b_SVaiV^^_ ^V S `_hݷcV7

@_WQ\dZ5 cV`Vam ]l ]_WV] be_a]d\Ya_SQcm T\QS^lZ5 Vb\Y dT_U^_5
bYbcV]^lZ ^VU_bcQc_[ L?==?> U9C@ Y UadTYf `_U_R^lf b`VgYeY[QgYZ5
hQjV SbVT_ bSpXQ^^lf b Y^cVa`aVcYadV]l]Y Y\Y `_\dY^cVa`aVcYadV6
]l]Y pXl[Q]Y7 CQ[YV b`VgYeY[QgYY ^V `_XS_\poc ‑ Ybf_U^_
^V `aVUdb]QcaYSQoc S_X]_W^_bcY ‑ b_[aQcYcm baVUd Yb`_\6
^V^Yp5 UQWV Vb\Y `_\mX_SQcV\o 1QSc_ad `a_TaQ]]l2 R�_\miQp
Vݷ hQbcm ^YXQhV] ^V ^dW^Q7

;Q[ ]l dSYUY] `_XWV `aY _RbdWUV^YY ed^[gYZ SS_UQ6SlS_UQ5
L?==?> U9C@ b_`a_cYS\pVcbp ^V c_\m[_ TY`_cVcYhVb[Y] `_`lc[Q] b_6
[aQcYcm baVUd Yb`_\^V^Yp 1c7 V7 daVXQcm ^QR_a S_X]_W^_bcVZ5 S[\ohQ6
V]lf S Y^cVa`aVcQc_a25 ^_ Y a_R[Y] `_`_\X^_SV^Yp] `a_TaQ]]YbcQ
aViYcm5 hc_ ^V[_c_alV hQbcY b`VgYeY[QgYY V]d ^V ^aQSpcbp5 Y _TaQ6
^YhYcmbp YXdhV^YV] c_T_ Y\Y Y^_T_ Vݷ `_U]^_WVbcSQ7 3aV]V^Q]Y b_6

;9=l b_faQ^Y\Y _cbcd`l5 [Q[ S _aYTY^Q\V `aY]VaQ7 >Y[_TUQ cQ[ ^V `YiYcV1
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XUQݷcbp _jdjV^YV5 hc_ QSc_al L?==?> U9C@ XQUQ\Ybm gV\mo `_`a_bcd
XQbcQSYcm [QWU_T_5 [c_ nc_c Y^bcad]V^c S_Xm]ݷc S ad[Y5 YXdhYcm SbV
VT_ S_X]_W^_bcY U_ VUY^_Z7

::7:7:=7 3S_U6SlS_U
>Q _RbdWUV^YV ]_UV\Y SS_UQ6SlS_UQ5 `aVU\QTQV]_Z S b`VgYeY[Q6

gYY L?==?> U9C@5 ^Q] `_caVRdVcbp U_S_\m^_ ]^_T_ SaV]V^YD _R_ZcY
bc_a_^_Z ncd cV]d ]l ^Y[Q[ ^V ]_WV] ‑ S `a_cYS^_] b\dhQV _bcQ^Vc6
bp ^V`_^pc^_5 [Q[ WV ^Q nc_] `YbQcm `a_TaQ]]l5 Q ^V _cUV\m^lV Y
^Y[_]d ^V ^dW^lV ed^[gYY7 ; b_WQ\V^Yo5 ]l Sl^dWUV^l `aVUd`aV6
UYcm hYcQcV\p5 hc_5 b[_aVV SbVT_5 ]QcVaYQ\ nc_T_ `QaQTaQeQ S__RjV
_c_Rmݷc d ^VT_ Sbp[_V WV\Q^YV Y]Vcm UV\_ b L?==?> U9C@D Y cV] ^V
]V^VV S [_^cV[bcV aQXT_S_aQ _ `QaQUYT]Qf nc_c ]QcVaYQ\ `_\VXV^ f_cp
Rl [Q[ `aY]Va c_T_5 [Q[ UV\Qcm ^V ^QU_5 Y5 T\QS^_V5 `_hV]d cQ[ UV\Qcm
^V ^QU_7

9XdhQp BY Y BY445 ]l ]_T\Y `aYSl[^dcm 1Y ^QSVa^p[Q `aYSl[\Y2
[ _`aVUV\ݷ^^_]d S_b`aYpcYo _`VaQgYZ SS_UQ6SlS_UQ7 3 _b^_SV ]_UV\Y5
[_c_ado bVZhQb ]_W^_ bhYcQcm _RjV`aY^pc_Z5 \VWYc `_^pcYV `_c_[Q
SS_UQ Y\Y SlS_UQ 1Q S ^V[_c_alf b\dhQpf ‑ c_T_ Y UadT_T_ baQXd25 `aY
nc_] `_c_[Y SS_UQ Y]Voc ed^UQ]V^cQ\m^_V bS_ZbcS_ XQ[Q^hYSQcmbp5
c7 V7 bYT^Q\YXYa_SQcm _ ^Qbcd`\V^YY bYcdQgYY Vg^_]ݷ eQZ\QݷD [a_]V
c_T_5 \oRQp _`VaQgYp SS_UQ6SlS_UQ 1S _b_RV^^_bcY _`VaQgYp b_XUQ^Yp
^_S_T_ `_c_[Q5 S c_] hYb\V `dcݷ] _c[alcYp eQZ\Q ^Q hcV^YV Y\Y XQ6
`Ybm2 ]_WVc bcQcm `aYhY^_Z _iYR[Y5 Y ncQ _iYR[Q b c_h[Y XaV^Yp
`a_TaQ]]l b_SVaiV^^_ ^V _RpXQ^Q Rlcm eQcQ\m^_Z5 c_ Vbcm d aQR_cQ6
ojVZ `a_TaQ]]l U_\W^Q Rlcm S_X]_W^_bcm _ `a_YbiVUiYf _iYR[Qf
dX^QSQcm Y _RaQRQclSQcm Yf cQ[5 [Q[ f_hVc Vݷ QSc_a5 Q ^V [c_6c_ UadT_Z
1^Q`aY]Va5 b_XUQcV\m caQ^b\pc_aQ27

NcQ ]_UV\m `aY SbVZ Vݷ `aYSlh^_bcY ^Q bQ]_] UV\V ^VcaYSYQ\m^Q Y
UQWV ]_WVc5 `_WQ\dZ5 aQbb]QcaYSQcmbp [Q[ `QaQUYT]QD Y5 [_^Vh^_ WV5
_^Q b\_WY\Qbm ^V baQXd Y ^V SUadT5 Y cV] R_\VV _c^oUm ^V baQXd bcQ6
\Q _RjV`aY^pc_Z7 PXl[ <Yb` bQ] `_ bVRV ]^_T_ bcQaiV5 _^ `_pSY\bp5
Vjݷ [_TUQ ^V bdjVbcS_SQ\_ `_^pcYp eQZ\_S_Z bYbcV]l ‑ UQ hc_ cQ]5 S
:B>96V T_Ul ^V Rl\_ _`VaQgY_^^lf bYbcV] [Q[ pS\V^Yp7 3 UQS^YV SaV6
]V^Q b\_WY\bp Y ^QR_a _b^_S^lf Sbca_V^^lf ed^[gYZ5 Y nc_c ^QR_a
Ybf_U^_ ^Y[Q[ ^V dhYclSQ\5 ^Q`aY]Va5 eV^_]V^ bYcdQgYY [_^gQ eQZ\Q7
5V\Ycm _iYR[Y5 [Q[ nc_ _Rlh^_ `a_Ybf_UYc bVZhQb5 ^Q `a_TaQ]]Ybc6
b[YV 1^Q [_c_alV ]_WVc Y U_\WV^ baVQTYa_SQcm caQ^b\pc_a2 Y `_\m6
X_SQcV\mb[YV 1^Q [_c_alV aVQTYa_SQcm U_\W^Q Sl`_\^pojQpbp `a_6
TaQ]]Q2 S c_ SaV]p c_WV ^Y[_]d ^V `aYf_UY\_ S T_\_Sd `_ `aYhY^Q]5
[_c_alV ]l dWV _RbdWUQ\Y S 7;:7:7::ݷ

B`VgYeY[QgYp L?==?> U9C@ b_XUQSQ\Qbm `_XU^VV5 [ nc_]d SaV]V^Y
_RjYZ `_Uf_U [ SS_Ud6SlS_Ud db`V\ 5ݷdbcQ[Q^Ycmbpݷ ^_ c_5 [Q[ Y]V^^_
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Rl\Y YX]V^V^l 1U_`_\^V^l2 _`YbQ^Yp Sbca_V^^lf ed^[gYZ U\p b__c6
SVcbcSYp ^_Sl] aVQ\Yp]5 SlXlSQVc ^V[_V ^VU_d]V^YV7 CQ[5 Vb\Y ]l f_6
cY] _RaQRQclSQcm bYcdQgYo Vg^_]ݷ eQZ\Qݷ‑ Q ]l5 VbcVbcSV^^_5 nc_T_
f_cY]5 [Q[ S__RjV ]_WVc Rlcm Y^QhV5 ‑ c_ ^Q] `aYUݷcbp [QWU_Z ed^[6
gYY SS_UQ `VaVUQSQcm caY U_`_\^YcV\m^lf QaTd]V^cQC _UY^ YX ^Yf ‑
\_TYhVb[_V X^QhV^YV >9< 1\_Wm2 ‑ d[QXlSQVc5 hc_ ed^[gYp SS_UQ ^V
U_\W^Q Vg^_]ݷ eQZ\Qݷ _RaQRQclSQcm bQ]Q 1[Q[H _hV^m `a_bc_C Vb\Y
Y] nc_T_ ^V XQ`aVcYcm5 _^Y Vg^_]ݷ eQZ\Qݷ `aYaQS^YSQoc [ _iYR[Q]5
`aY nc_] UYQT^_bcY[d SlUQoc bQ]Y5 Q S U_SVaiV^YV XQ`db[Qoc _c\QU6
hY[25 UadT_Z XQUQݷc c_ X^QhV^YV5 [_c_a_V ^dW^_ SVa^dcm YX ed^[gYY5
Vb\Y Vg^_]ݷ eQZ\Qݷ Sb6ݷcQ[Y b\dhY\bp5 Q caVcYZ 1Y\Y b[_aVV `VaSlZ5
Vb\Y Y]Vcm S SYUd VT_ aQb`_\_WV^YV2 ‑ nc_ YUV^cYeY[Qc_a `_c_[QD VT_
]_W^_ Rl\_ Rl _`dbcYcm5 [_TUQ SS_U YUݷc YX bcQ^UQac^_T_ `_c_[Q5 UQ
c_\m[_ _^5 dSl5 U_\WV^ bc_pcm `VaVU cV]Y USd]p5 cQ[ hc_ cV`Vam VT_
_`dbcYcm ^V `_\dhYcbp7

BYcdQgYp bcQ^Vc Vjݷ XQRQS^VV5 [Q[ c_\m[_ ^Q] `aYUݷc S T_\_Sd _c6
[alcm eQZ\7 3 <?==?Lݷ U9C@ D85 U1>7E175ݷ Vbcm T\QSQ5 `_bSpjݷ^^Qp
`_c_[Q] 1_^Q Y]VVc ^_]Va ;: Y cQ[ Y ^QXlSQVcbp 25ݷDB51=C\ݷ Q S ^VZ
`QaQTaQe5 _XQT\QS\V^^lZ LB51D9>7ݷ W5G \DB51=CݷD ed^[gYY b Y]V^V]
?@5> S nc_] `QaQTaQeV ^Vc5 cQ[ hc_ ]_WVc b\_WYcmbp S`VhQc\V^YV5 hc_
Vݷ ^Vc S__RjV7 >Q bQ]_] UV\V _^Q Sb6ݷcQ[Y Vbcm5 c_\m[_ ^QU_ [Q[ b\VUdVc
`_Yb[Qcm ‑ Y c_TUQ _R^QadWYcbp5 hc_ bQ]lZ `aYSlh^lZ Y _hVSYU^lZ
b`_b_R b_XUQ^Yp ^_Slf `_c_[_S SS_UQ6SlS_UQ S nc_Z [^YTV _c^Vbݷ^ ^V
[ _R\QbcY b_XUQ^Ypݷ ^_Slf `_c_[_S5ݷ Q [ _R\QbcY Y^cVaeVZbQݷ [ eQZ6
\_S_Z bYbcV]V7ݷ >QU_ b[QXQcm5 hc_ nc_ c_WV _cUV\m^Qp T\QSQ5 _`Ybl6
SQojQp5 [Q[ SlT\pUYc eQZ\_SQp bYbcV]Q 1Y]V^Q eQZ\_S5 Yf bS_ZbcSQ
Y c7 `72 S c_Z bcaQ^^_Z Q\mcVa^QcYS^_Z aVQ\m^_bcY5 [_c_ado XQhV]6c_
`aYUd]Q\Y b_XUQcV\Y L?==?> U9C@7 ?clb[QS ^dW^do ed^[gYo5 ]l
aYb[dV] ^V `_^pcm _`YbQ^YV `QaQ]Vca_S5 [_c_alV _^Q `aY^Y]QVcC

?@5> 69<5>1=5 6;5I C49B53D9?> C5<5=5>D6DI@5 C9665H9CDC
C9664?5C6>?D65H9CD C5HD5B>1<66?B=1D

B_ SaV]ݷ^ `_pS\V^Yp <Yb`Q [Q[ cQ[_S_T_ U_ Slf_UQ b`VgYeY[QgYY
L?==?> U9C@ d `dR\Y[Y R_\VV6]V^VV _e_a]Y\_bm `_^Y]Q^YV5 [Q[ ^Q6
U_ aQR_cQcm b SS_U_]6SlS_U_]5 _U^Q[_ S_X^Y[\Q UadTQp `a_R\V]Q5 [_6
c_ado b_XUQcV\Y L?==?> U9C@5 aQXd]VVcbp5 ^V bhYcQ\Y `a_R\V]_ZC S
b`VgYeY[QgYo `a_b_hY\Ybm SbVS_X]_W^lV `aV\VbcY YX cVf5 hc_ ]l _R6
bdWUQ\Y S `aVUlUdjV] `QaQTaQeV5 S c_] hYb\V [\ohVSlV `QaQ]Vcal
ed^[gYZ7 @_pSY\Ybm Y S `aY^gY`V `_\VX^lV S_X]_W^_bcY Sa_UV _RaQ6
R_c[Y Yb[\ohV^YZ ‑ ^_ `_\VX^lV5 `_WQ\dZ5 \Yim U_ cVf `_a5 `_[Q ^Q]
Yf ^V ^QSpXlSQoc7

5_ _`aVUV\ݷ^^_T_ ]_]V^cQ ]_W^_ `a_bc_ YT^_aYa_SQcm SbV ncY Sl6
SVacl [_]YcVcb[_T_ ]li\V^YpD ^_ S_c ^Q] `_caVR_SQ\_bm _c[alcm
eQZ\5 Y S _`YbQ^YY ed^[gYY5 [_c_aQp nc_ UV\QVc5 ]l SYUY] `aVb\_6
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SdclV [\ohVSlV `QaQ]Vcal5 `aYhݷ] Sbݷ dbca_V^_ cQ[5 hc_ RVX Yf `aY6
]V^V^Yp ]l S__RjV ^V b]_WV] aQR_cQcm ‑ ^Q`aY]Va5 _c[alcm eQZ\ ^Q
hcV^YV RVX ^Yf Vjݷ ]_W^_5 Q S_c ^Q XQ`Ybm dWV ^V `_\dhYcbp7 B _RaQ6
R_c[_Z _iYR_[ c_WV SVbݷ\Qp bYcdQgYpC Y\Y ]l `_[_a^_ YUݷ] _bSQYSQcm
Sbca_V^^lV S L?==?> U9C@ Yb[\ohV^Yp 1S U_[d]V^cQgYY _^Y ^QXlSQ6
ocbp 3?>49D9?>C5 c7 V7 Dݷdb\_SYpݷ hQb _c hQbd ^V \VThV2 Y S U_SVb_[ [
^Y] Vjݷ _RkV[c^_6_aYV^cYa_SQ^^do `_UbYbcV]d5 [_c_aQp ^QXlSQVcbp
LUX\ 1L?==?> U9C@ X2:53D \ICD5=2 ‑ Y\Y ^Q] `aYUݷcbp b]YaYcmbp b
cV]5 hc_5 [ `aY]Vad5 `a_TaQ]]Q5 [_c_a_Z ^V fSQcY\_ `_\^_]_hYZ U\p
_c[alcYp eQZ\Q5 QSQaYZ^_ XQSVaiQVcbp b ^VS^pc^_Z UYQT^_bcY[_Z5 Q
c_ Y S_SbV XQ`db[QVc _c\QUhY[7

BdUp `_ SbV]d5 QSc_al L?==?> U9C@ cQ[ Y ^V `aV_U_\V\Y ^Qb\VUYV
c_Z 1^V_U^_[aQc^_ dWV d`_]Y^QSiVZbp2 n`_fY5 [_TUQ ^V Rl\_ [_^Vh6
^lf `_\mX_SQcV\VZ5 Q `_c_]d ^Y[_]d ^V `aYf_UY\_ S T_\_Sd aQXUV\pcm
ݷa_TaQ]]Ybcb[_V`ݷ Y 7ݷmX_SQcV\mb[_V\_`ݷ CQ[_Z SlS_U dWV ^Q`aQiY6
SQVcbp5 [_TUQ ]l SYUY]5 b[_\m cadU^_ SXpcm S bS_Y ad[Y XQR_cd _ Sl6
UQSQV]_Z UYQT^_bcY[V5 ^V U_S_\mbcSdpbm 1`_hV]d Rl nc_2 b__RjV^Yp]Y
Y^cVa`aVcQc_aQ7 >_ Vbcm Y UadTYV `aYX^Q[Y7 CQ[5 S cV[bcV <?==?Lݷ
U9C@ D85 U1>7E175ݷ R�_\mido hQbcm T\QSl _ SS_UV6SlS_UV XQ^Y]QVc _`Y6
bQ^YV ed^[gYY B5145 `_XS_\pojVZ hYcQcm `a_YXS_\m^lV \6SlaQWV^Yp5
`aVUbcQS\V^^lV S SYUV cV[bcQ7 5Q5 `aY nc_] XQUVZbcSdocbp \V[bYhV6
b[YZ Y bY^cQ[bYhVb[YZ Q^Q\YXQc_al5 Y]VojYVbp S Y^cVa`aVcQc_aV5 c_
Vbcm S__RjV6c_ Y^bcad]V^cl bdTdR_ `a_TaQ]]Ybcb[YVD UQ5 `aY nc_] UY6
QT^_bcY[Q SlUQݷcbp c_WV Yb[\ohYcV\m^_ `a_TaQ]]Ybcb[Qp5 _Rlh^lZ
`_\mX_SQcV\m SbVT_ nc_T_ `a_bc_ ^V `_Z]ݷcD `aY nc_] bQ]Y Q^Q\YXQ6
c_al ]_W^_ _hV^m TYR[_ `VaV^QbcaQYSQcm5 Y U\p `_UUVaW[Y nc_Z ^Q6
bca_Z[Y b`VgYeY[QgYp `aVUdb]QcaYSQVc gV\lZ S_a_f b\_W^lf Y^bcad6
]V^c_S7 =VWUd cV] Sbݷ nc_ `aY^gY`YQ\m^_ ^V T_UYcbp U\p `a_TaQ]]5
`VaVUQSQV]lf [_^Vh^_]d `_\mX_SQcV\o5 `_b[_\m[d Sa_UV Rl _hVSYU^_5
hc_ [_^Vh^lZ `_\mX_SQcV\m ^V _RpXQ^ X^Qcm <Yb` Y d]Vcm5 ^Q`aY]Va5
SS_UYcm Y^e_a]QgYo b [\QSYQcdal S SYUV \6SlaQWV^YZ5 b_R\oUQp Yf
bY^cQ[bYb7 9^QhV T_S_ap5 Y^cVa`aVcQc_a L?==?> U9C@ b_UVaWYc S bVRV
1Q [^YTQ ‑ U_\T_ Y d`_a^_ aQb`YblSQVc2 `a_aSd cQ[Yf S_X]_W^_bcVZ5
[_c_alV S bY\d ed^UQ]V^cQ\m^lf `aYhY^ S__RjV ^V\mXp `aY]V^pcm5
Vb\Y d `a_TaQ]]l `aVU`_\QTQocbp [Q[YV6c_ Vjݷ `_\mX_SQcV\Y5 [a_]V
Vݷ QSc_aQ7

@_bcQaQV]bp U\p ^QhQ\Q _Rkpb^Ycm5 [Q[ _aTQ^YX_SQcm S L?==?>
U9C@ _Rl[^_SV^^lZ Y `aYSlh^lZ eQZ\_S_6`_c_[_SlZ SS_U6SlS_U5 Y
`aY nc_] hc_Rl bYcdQgYp Vg^_]ݷ eQZ\Qݷ aQbb]QcaYSQ\Qbm [Q[ icQc6
^Qp5 Q ^V [Q[ _iYR_h^Qp7 ; R_\VV cpWݷ\l] baVUbcSQ] _RaQR_c[Y _iY6
R_[ ]l SVa^ݷ]bp `_XWV7

>Qh^ݷ] b XQ]VhQ^Yp _ bcQ^UQac^lf `_c_[Qf SS_UQ6SlS_UQ7 5\p
Yf _R_X^QhV^Yp L?==?> U9C@ `aVUdb]QcaYSQVc T\_RQ\m^lV `VaV]V^6
^lV 3CD1>41B469>@ED35 3CD1>41B46?ED@ED3 Y 35BB?B6?ED@ED35 [_c_6



<@A >VaQXadiQojYV `QaQUYT]l

alV `_ YUVV U_\W^l b__cSVcbcS_SQcm `aYSlh^l] ^Q] `_c_[Q] SS_6
UQ5 SlS_UQ Y UYQT^_bcY[Y7 ;Q[ S_UYcbp5 nc_ c_\m[_ ^QhQ\_ Ybc_aYY7
;a_]V ncYf caݷf `VaV]V^^lf5 b`VgYeY[QgYp `aVUdb]QcaYSQVc Vjݷ
3DB1356?ED@ED35 3AE5BI69?35 3452E769?3 Y 3D5B=9>1<69?35 `aYhݷ] `_6
b\VU^YV caY U_\W^l U_`db[Qcm [Q[ SS_U5 cQ[ Y SlS_U7 B_T\Qb^_ b`V6
gYeY[QgYY5 3AE5BI69?3 `aVU^QX^QhQVcbp U\p UYQ\_TQ b `_\mX_SQcV\V]
1p[_Rl UQWV S b\dhQV5 Vb\Y bcQ^UQac^lV `_c_[Y SS_UQ Y SlS_UQ `VaV6
^Q`aQS\V^l25 3D5B=9>1<69?3 U_\WV^ SbVTUQ `_XS_\pcm aQR_cd b cVa]Y6
^Q\_] 1S _RV bc_a_^l25 3DB1356?ED@ED3 Y 3452E76?ED@ED3 c_WV Y]Voc
bS_Y _b_RlV a_\Y7

9^cVaVb^_5 hc_ S__RjV6c_ aVQ\YX_SQcm SbV ncY _b_RV^^_bcY `_SVUV6
^Yp S_X]_W^_7 9^cVa`aVcQc_a ]_T Rl5 ^Q`aY]Va5 _c[alSQcm dbca_Z6
bcS_ 845F8DDI5 hc_Rl U_RaQcmbp U_ d`aQS\pojVT_ cVa]Y^Q\Q5 Vb\Y
bcQ^UQac^lV `_c_[Y `VaV^Q`aQS\V^lD S ^V[_c_alf b\dhQpf ]_W^_
Rl\_ Rl `VaV`a_TaQ]]Ya_SQcm UaQZSVa cVa]Y^Q\Q Y Sbݷ cQ[_V `a_6
hVV7 3 aVQ\m^_bcY nc_T_ ^Y[c_ ^V UV\QVc7 6b\Y ^Q`YbQcm `a_bcV^m[YZ
b[aY`c5 [_c_alZ RdUVc `VhQcQcm _U^d eaQXd S 3CD1>41B46?ED@ED35 Uad6
Tdo ‑ S 3D5B=9>1<69?35 caVcmo ‑ S 3AE5BI69?35 Q `_c_] `VaV^Q`aQSYcm
SlUQhd cQ[_T_ b[aY`cQ S eQZ\5 c_ SbV caY eaQXl _[QWdcbp S nc_] eQZ6
\V5 Y nc_ SVa^_ U\p SbVf caݷf aQbb]QcaYSQV]lf ^Q]Y Y^cVa`aVcQc_a_SD
`ap]_ b[QWV]5 XQ]_aQhYSQcmbp Yf QSc_al ^V bcQ\Y7 5Q\miV SbVf `_iݷ\
73<C `aY aQR_cV b `_c_[_] 35BB?B6?ED@ED3 _^ eYXYhVb[Y `a_YXS_UYc
SlS_U Sbݷ S c_c WV CD4?ED 1UVb[aY`c_a :25 c_TUQ [Q[ C23< Y 53< f_cp Rl
X^Qoc _ bdjVbcS_SQ^YY UVb[aY`c_aQ ; 1CD45BB27

3 R_\miY^bcSV b\dhQVS `_c_[ ]_W^_ ^V d[QXlSQcm \YR_ d[QXQcm
S]Vbc_ `_c_[Q >9< Y\Y D7 @aY nc_] 1Vb\Y Rd[SQ\m^_ b\VU_SQcm b`VgYeY6
[QgYY2 _cbdcbcSYV pS^_T_ d[QXQ^Yp `_c_[Q \YR_ d[QXQ^YV >9< _X^QhQVc
U\p ed^[gYZ SS_UQ aQR_cd b 3CD1>41B469>@ED35 U\p ed^[gYZ SlS_6
UQ ‑ aQR_cd b 3CD1>41B46?ED@ED3D d[QXQ^YV D S _R_Yf b\dhQpf _X^Q6
hQVc Yb`_\mX_SQ^YV 3D5B=9>1<69?37 Nc_5 [_^Vh^_5 _hV^m SQW^_5 Vb\Y
dhVbcm5 hc_ S_ SbVf caݷf aQbb]QcaYSQV]lf ^Q]Y 1Y5 S_X]_W^_5 S__RjV
S_ SbVf bdjVbcSdojYf2 Y^cVa`aVcQc_aQf ]VWUd ncY]Y `_c_[Q]Y ^Vc
^Y[Q[_Z aQX^Ygl7 CQ[ Y\Y Y^QhV5 Vb\Y `_c_[ `aVU`_\QTQVcbp bcQ^UQac6
^lZ5 ^_ VT_ `_hV]d6c_ _RpXQcV\m^_ ^QU_ d[QXQcm5 _Rlh^_ Yb`_\mXdoc
D ‑ SYUY]_5 `_c_]d hc_ cQ[ [_a_hV7

5\p SlS_UQ Y^e_a]QgYY S [\QbbYhVb[Yf UYQ\V[cQf <Yb`Q `aVUd6
b]QcaYSQ\Ybm hVclaV `_f_WYV UadT ^Q UadTQ ed^[gYYC @B9>D5 @B9>:5
@B9>3 Y @@B9>D7 ;Q[ hQbc_ RlSQVc5 _c ed^[gYY b ^QYR_\VV `_^pc^l]
Y]V^V] ‑ @B9>D ‑ [Q[ aQX ]V^miV SbVT_ c_\[d5 ^_ _R nc_] hdcm `_XWV7
3bV hVclaV ed^[gYY `aY^Y]Qoc _UY^ Y\Y USQ QaTd]V^cQC _RpXQcV\m6
^lZ ‑ hc�_ ^dW^_ ^Q`VhQcQcm5 Y _`gY_^Q\m^lZ ‑ `_c_[5 S [_c_alZ nc_
^QU_ `VhQcQcmD [Q[ ]_W^_ U_TQUQcmbp5 S [\QbbYhVb[Yf UYQ\V[cQf nc_6
T_ _`gY_^Q\m^_T_ `QaQ]VcaQ ^V Rl\_5 _^ `_pSY\bp `_XWV7 >Q`aY]Va5
1@B9>: H2 SlUQbc cV[djVV X^QhV^YV `VaV]V^^_Z H S bcQ^UQac^lZ `_6
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c_[ SlS_UQ ‑ 3CD1>41B46?ED@ED3D 1@B9>: H D2 SlUQbc X^QhV^YV dWV S
`_c_[ 3D5B=9>1<69?35 ^_5 [Q[ ]l X^QV]5 eYXYhVb[Y `aY nc_] `a_YX_Z6
Uݷc c_ WV bQ]_VD Q S_c SlaQWV^YV 1@B9>: H 35BB?B6?ED@ED32 U_\W^_
`VhQcQcm dWV S UYQT^_bcYhVb[YZ `_c_[5 Y S USdf YX caݷf ^QiYf Y^cVa6
`aVcQc_a_S nc_ UVZbcSYcV\m^_ `a_YX_ZUݷcD bclU Y `_X_a QSc_aQ] 73<5
TUV nc_c `_c_[ ^V _c\YhQVcbp _c bcQ^UQac^_T_ SlS_UQ7

AQX\YhQocbp ncY ed^[gYY cV]5 hc�_ [_^[aVc^_ _^Y SlUQoc5 `_\dhYS
`QaQ]Vca_] c_ Y\Y Y^_V X^QhV^YV7 3bV5 [a_]V @B9>35 `VhQcQoc cV[bc_6
S_V `aVUbcQS\V^YV `_\dhV^^_T_ \6SlaQWV^Yp5 `aYT_U^_V U\p hcV^Ypݷ
_RaQc^_5ݷ c_ Vbcm b__cSVcbcSdojVV bY^cQ[bYhVb[Y] `aQSY\Q] <Yb`QD
^Q`aY]Va5 Vb\Y `_`lcQcmbp ^Q`VhQcQcm hYb\_5 c_ hYb\_ Y RdUVc ^Q`V6
hQcQ^_5 Q S_c Vb\Y `_`a_R_SQcm ^Q`VhQcQcm bca_[d5 c_ ^Q `VhQcm RdUVc
SlSVUV^_ `aVUbcQS\V^YV bca_[Y S <Yb`V5 S[\ohQp [QSlh[Y7 6b\Y `_`l6
cQcmbp ^Q`VhQcQcm [Q[_Z6^YRdUm _b_RlZ bY]S_\5 S `_c_[V ]l dSYUY]
VT_ \Yb`_Sb[_V _R_X^QhV^YV5 ^Q`aY]Va 1@B9>: 1381B63?45 ?>22 ^Q`V6
hQcQVc ݷ3eJݷ 1?> ‑ nc_ J\LRR6[_U XQT\QS^_Z \QcY^b[_Z Rd[Sl J25 Q
1@B9>: 1381B63?45 :922 ^Q`VhQcQVc Ta_]_XU[_V 3eW5G<9>57

Ed^[gYp @B9>: _TaQ^YhYcbp c_\m[_ `VhQcmo `aVUbcQS\V^Yp XQUQ^6
^_T_ SlaQWV^YpD ed^[gYp @@B9>D b^QhQ\Q SlSVUVc `VaVS_U bca_[Y5 Y
c_\m[_ `_b\V ^VT_ ‑ `aVUbcQS\V^YV SlaQWV^YpD @B9>D bUV\QVc c_ WV
bQ]_V5 c_\m[_ Vjݷ U_RQSYc S [_^gV `a_RV\7 8UVbm ]_WVc S_X^Y[^dcm
S`_\^V aVX_^^lZ S_`a_b5 XQhV] U\p nc_T_ Rl\_ `aYUd]lSQcm _cUV\m6
^do ed^[gYoD UV\_ S c_]5 hc_5 aQXd]VVcbp5 ed^[gYp @B9>D `_pSY\Qbm
`VaS_Z5 _bcQ\m^lV Rl\Y `aYUd]Q^l `_XWV7 3 cV SaV]V^Q5 [_TUQ Yf `aY6
Ud]lSQ\Y5 `aY^gY` UV\QZݷ hc_6c_ _U^_ݷ Vjݷ ^V bcQ\ _RjV`aYX^Q^^l]7

Ed^[gYp @B9>3 _c\YhQVcbp _c _bcQ\m^lf cV]5 hc_ `VhQcQVc bca_[Y
RVX [QSlhV[5 Q bY]S_\l 1[_c_alV 381BC2 SlUQݷc5 Vb\Y ]_W^_ cQ[ SlaQ6
XYcmbp5 S SYUV bY]S_\_S5 Q ^V S SYUV Yf \Yb`_Sb[Yf Y]7^ݷ >Q`aY]Va5
1@B9>3 3eW5G<9>52 SlUQbc bY]S_\ `VaVS_UQ bca_[Y5 c_ Vbcm `VaVSVUݷc
bca_[d ^Q `VhQcYD 1@B9>3 2Q5<<? G?B<422 ^Q`VhQcQVc Q5<<? G?B<4 ‑
RVX Sbp[Yf [QSlhV[7 ?hVSYU^_5 hc_ ncQ ed^[gYp YX SbVf hVclaݷf ‑
bQ]Qp `_\VX^QpD `_ R_\mi_]d bhݷcd5 S `a_TaQ]]V5 `aVU^QX^QhV^^_Z
U\p [_^Vh^lf `_\mX_SQcV\VZ5 _bcQ\m^lV caY ed^[gYY S__RjV Rl\_ Rl
U_bcQc_h^_ bcaQ^^_ SbcaVcYcm7

@VaVS_U bca_[Y ]_W^_ SlUQcm Vjݷ b `_]_jmo D5B@B95 [_c_aQp \YR_
SlXlSQVcbp RVX QaTd]V^c_S5 \YR_ b _U^Y] QaTd]V^c_]5 XQUQojY] `_c_[
SlS_UQ7

1`_\_TVcl L?==?> U9C@ hQbc_ aV[_]V^Udoc U\p SlS_UQ Yb`_\mX_6
SQcm ed^[gYo 6?B=1D5 `_ bS_V]d `aY^gY`d UVZbcSYp ^Q`_]Y^Qojdo
6@B9>D6 YX bcQ^UQac^_Z RYR\Y_cV[Y BY ‑ _^Q c_WV `aY^Y]QVc QaTd6
]V^cQ]Y YUV^cYeY[Qc_a `_c_[Q5 e_a]Qc^do bca_[d 1c_\m[_ S ^VZ
Yb`_\mXdocbp ^V 5ݷa_gV^cY[Y`ݷ Q bY]S_\ N2 Y UQ\VV `a_YXS_\m^_V hYb\_
QaTd]V^c_S5 `aVU^QX^QhV^^lf [ SlUQhVD aQbb[QXlSQcm `a_ ^Vݷ `_Ua_R6
^_ ]l ^V RdUV]5 bn[_^_]Y] ]Vbc_7 ?c]VcY] c_\m[_ _U^_ Vݷ \oR_`lc^_V



<A9 >VaQXadiQojYV `QaQUYT]l

bS_ZbcS_C Vb\Y S [QhVbcSV `_c_[Q d[QXQcm >9<5 _^Q `aVSaQjQVcbp S Q^Q6
\_T C@B9>D65 c_ Vbcm e_a]YadVc bca_[d5 [_c_ado Y^QhV SlUQ\Q Rl ^Q
`VhQcm5 Y S_XSaQjQVc ncd bca_[d [Q[ bS_ݷ X^QhV^YV7

B SS_U_] bYcdQgYp ^Vb[_\m[_ b\_W^VV7 3liV ]l dWV d`_]Y^Q\Y
ed^[gYo B5145 [_c_aQp `_XS_\pVc XQUVZbcS_SQcm \V[bYhVb[YZ Y bY^6
cQ[bYhVb[YZ Q^Q\YXQc_al5 Yb`_\mXdV]lV Y^cVa`aVcQc_a_] U\p aQXR_aQ
cV[bcQ `a_TaQ]]l7 3_Xm]ݷ] ^Q bVRp b]V\_bcm `_b_SVc_SQcm hYcQcV\o
XQRlcm `a_ bQ]d S_X]_W^_bcm Yb`_\mX_SQ^Yp nc_Z ed^[gYY7 9^_TUQ
S_X^Y[QVc b_R\QX^ XQUVZbcS_SQcm V5ݷ hc_Rl5 ^Q`aY]Va5 `a_hYcQcm hYb\_
b [\QSYQcdalD ^V UV\QZcV nc_T_1 1 Vb\Y b_]^VSQVcVbm5 ^Q`YiYcV [_a_6
cV^m[do `a_TaQ]]d5 [_c_aQp5 ^Q`aY]Va5 XQ`aQiYSQVc hYb\_ Y `VhQcQVc
d[QXQ^^_V [_\YhVbcS_ XSݷXU_hV[5 Y\Y UV\QVc Vjݷ hc_6^YRdUm bc_\m WV
`aY]YcYS^_V5 XQ`dbcYcV Vݷ Y5 `aVUbcQSYS bVRp ^Q ]VbcV `_\mX_SQcV\p5
SSVUYcV _`ݷ _iYR[Vݷ _c[alSQojdo [adT\do b[_R[d ‑ Y `_b\V nc_6
T_ `_`lcQZcVbm SlRaQcmbp _ccdUQ5 [dUQ `_`Q\Y7 AYb[dp Yb`_acYcm SQ]
boa`aYX5 _c]VcY]5 hc_ Y^cVa`aVcQc_a RdUVc `aY nc_] WUQcm5 hc_Rl V]d
SSV\Y `Qa^do XQ[alSQojdo b[_R[d5 hc_Rl be_a]Ya_SQcm [_aaV[c^lZ
b`Yb_[5 Q SbVS_X]_W^lV `aYSlh^lV ^Q] LDB<6L Y LDB<6M S R_\miY^6
bcSV b\dhQVS _c`aQSpc SQb S aVWY] _c\QU[Y7 DhcYcV5 `_\mX_SQcV\m S
^_a]V ^V Y]VVc ^Y[Q[_T_ `_^pcYp ^Y _ <Yb`V5 ^Y _ c_]5 hc_ SQiQ `a_6
TaQ]]Q hYcQVc [Q[_V6c_ cQ] 5ݷ6SlaQWV^YV\ݷ S [_c_a_]5 SYUYcV \Y5 RQ6
\Q^b b[_R_[ U_\WV^ b_R\oUQcmbpC VT_ `a_bY\Y SSVbcY hYb\_5 _^ _iYRbp
Y SSݷ\ b[_R[d5 ^_ `aY hݷ] cdc cV`Vam [Q[_Z6c_ cQ] RQ\Q^bH1 >d Q [_TUQ
S]Vbc_ _WYUQV]_T_ XQSVaiV^Yp `_\mX_SQcV\m5 XQT^Q^^lZ S b_bc_p^YV
Sl`dbcYcVݷ ]V^p _cboUQ5ݷ dSYUYc `aYT\QiV^YV _c\QUhY[Q5 [_c_a_]d
`aVUiVbcSdVc `a_bcl^p ^V`_^pc^lf b__RjV^YZ5 ]_WVcV Rlcm dSVaV^l5
hc_ QSc_aQ cQ[_Z `a_TaQ]]l _^ `_]p^Vc _c^oUm ^V U_Ral] b\_S_]7

3__RjV T_S_ap5 `_UbYbcV]Q5 ^QXlSQV]Qp _Rlh^_ <9C@ B5145B Y XQ[\ohݷ^^Qp S
ed^[gYY B5145 S ^V[_c_alf b\dhQpf UQWV ]_WVc _[QXQcmbp `_\VX^_ZD ^Q`aY]Va5
S bcQcmV d:?f `aYSVUݷ^ gV\lZ apU `aY]Va_S5 [Q[ `aYb`_b_RYcm Vݷ U\p hcV^Yp
eQZ\_S S aQX^__RaQX^lf e_a]QcQf5 S[\ohQp5 ^Q`aY]Va5 S\XW7 8UVbm Y]VVc6
bp _U^_ bVamݷX^_V _TaQ^YhV^YV7 @_[Q aVhm YUݷc _R Q^Q\YXV eQZ\_S5 S c_] Y\Y
Y^_] b]lb\V bhYcQojYfbp hQbcmo SQiVZ `a_TaQ]]l ‑ Sbݷ S `_apU[V5 b UYQT^_6
bcY[_Z Y^cVa`aVcQc_aQ Sl bQ]Y [Q[6^YRdUm b`aQSYcVbm5 Q [_^Vh^_]d `_\mX_SQ6
cV\o `aVU_bcQSYcV T_c_SlV ݷSl\YXQ^^lVݷ eQZ\l5 ^Q [_c_alV B5145B adTQcmbp
dWV ^V RdUVc7 >_ Vb\Y eQZ\5 [_c_alZ Sl b_RaQ\Ybm Q^Q\YXYa_SQcm5 `_ b]lb\d
XQUQhY SQ] U_\WV^ `aVU_bcQSYcm `_\mX_SQcV\m Y\Y [c_6c_ Vj5ݷ ^_ ^V Sl bQ6
]Y5 c_ TQaQ^cYa_SQcm VT_ [_aaV[c^_bcm XQSVU_]_ ^VS_X]_W^_ ‑ Y5 bcQ\_ Rlcm5
`_\mX_SQcV\o `_cV^gYQ\m^_ `aYUݷcbp Y]Vcm UV\_ b UYQT^_bcY[_Z5 SlUQSQV]_Z
Y^cVa`aVcQc_a_]7 5_`db[Qcm cQ[_V5 `_`a_bcd T_S_ap5 ^V`aY\Yh^_7

;_\m b[_a_ ]l XQ`aVcY\Y bVRV Yb`_\mX_SQcm <9C@ B5145B5 Sb5ݷ hc_ ^Q]
_bcQݷcbp ‑ nc_ bcQalZ U_RalZ `_bY]S_\m^lZ SS_U5 U\p [_c_a_T_ `aVUd6
b]_caV^Q ed^[gYp B5146381B7 NcQ ed^[gYp Y]VVc hVclaV ^V_RpXQcV\m6
^lf QaTd]V^cQ5 YX [_c_alf ^Q] _RpXQcV\m^_ 1`QaU_^ XQ ^VS_\m^lZ [Q6
\Q]Rda2 `_caVRdocbp `VaSlV caYC `_c_[ SS_UQ5 d[QXQ^YV ^V bhYcQcm
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[_^Vg eQZ\Q _iYR[_Z Y X^QhV^YV5 [_c_a_V b\VUdVc S_XSaQcYcm S]Vbc_
_hVaVU^_T_ bY]S_\Q5 [_TUQ bYcdQgYp [_^gQ eQZ\Q ^QbcQ^VcD [Q[ ]l dWV
_c]VhQ\Y ^Q bca7 <@?5 `aY hcV^YY YX bcQ^UQac^_T_ `_c_[Q SS_UQ ]l ]_T6
\Y Rl ^V d[QXlSQcm b__cSVcbcSdojYZ QaTd]V^c5 ^_ RVUQ S c_]5 hc_ _^
bc_Yc `VaSl]5 Q USQ `_b\VUdojYf ]l d[QXQcm `a_bc_6cQ[Y _RpXQ^l ‑
]l WV ^V f_cY]5 hc_Rl `aY _R^QadWV^YY [_^gQ eQZ\Q Y^cVa`aVcQc_a
_T\diY\ ^QiVT_ `_\mX_SQcV\p [dhVZ UYQT^_bcY[Y5 [_c_ado `_\mX_SQ6
cV\m XQSVU_]_ ^V `_Z]ݷc5 cV] R_\VV hc_ ^Y[Q[Qp nc_ ^V _iYR[Q7 9cQ[5
U\p hcV^Yp bY]S_\Q b [\QSYQcdal `aYUݷcbp S_b`_\mX_SQcmbp SlX_S_]
Sa_UV 1B5146381B D >9< ’5?62 ‑ S nc_] b\dhQV U\p Y^UY[QgYY [_^gQ
eQZ\Q RdUVc S_XSaQjݷ^ bY]S_\ 1^Q nc_c aQX CI=2?<5 ^V 381B13D5B2 5?67
=_W^_5 S`a_hV]5 `_bcd`Ycm `a_jVC 1B5146381B D >9< >9<25 Y `dbcm
S _cSVc ^Q [_^Vg eQZ\Q S_XSaQjQVcbp `aYSlh^_V U\p Sbp[Yf _b_Rlf
b\dhQVS >9<7

>Q`aY]Va5 f_a_i_ X^Q[_]Qp ^Q] `_ @Qb[Q\o Y BY XQUQhQ hYcQcmݷ
cV[bc YX bcQ^UQac^_T_ `_c_[Q SS_UQ5 `_[Q _^ ^V [_^hYcbp5 Y S _cSVc ^Q
[QWUdo bca_[d `VhQcQcm Vݷ U\Y^dݷ ^Q <Yb`V aViQVcbp cQ[C

318ECB829>8C23< 66C3B9@D
D D5HD2I381B7<C@
1456E> =19> 1<5>2

1<5D 113 1B5146381B D >9< >9<222
13?>4

115A 3 >9<2 D2
115A 3 3eW5G<9>52 1@B9>: <5>2 1D5B@B92 1=19> 922
1D 1=19> 14 : <5>222

2
2

2
1=19> 92

AQR_cQcm ncQ `a_TaQ]]Q RdUVc b \oRl] YX ^QiYf Y^cVa`aVcQc_6
a_S5 U_bcQc_h^_ XQ]V^Ycm b__cSVcbcSdojY] _RaQX_] `VaSdo bca_h[d
1b]7 27;7:7::ݷ

6b\Y b_RVaݷcVbm nc_c `aY]Va `_`a_R_SQcm5 XQ_U^_ ]_WVcV `_\oR_SQcmbp ^Q
neeV[c _c ^QWQcYp LDB<6LD U\p cVf5 [c_ ^V f_hVc `a_R_SQcm5 b[QWV]5 hc_ SbV caY
^QiYf Y^cVa`aVcQc_aQ bhYcQoc bS_Y] U_\T_] aQbb]QcaYSQcm nc_ [Q[ ^Qbc_pjdo
[QcQbca_ed ‑ C23< SlSQ\YSQVc `a_bcl^o UYQT^_bcY[Y5 ^_ f_cp Rl Sb6ݷcQ[Y
XQSVaiQVcbp5 c_TUQ [Q[ 53< Y 73< `VaVf_Upc S aVWY] _c\QU[Y5 [Q[ RdUc_ Yf
gV\m ‑ U_SVbcY `_\mX_SQcV\p U_ Y^eQa[cQ7 Hc_Rl b`aQSYcmbp b ncY] ]QaQX]_]5
`_caVRdVcbp _RaQR_c[Q Yb[\ohV^YZD ]l SVa^ݷ]bp [ nc_Z `a_R\V]V R\YWV [ [_^gd
`QaQTaQeQ7

3_ ]^_TYf b\dhQpf ]_WVc `_[QXQcmbp `aYS\V[QcV\m^_Z cQ[WV ed^[6
gYp B5146<9>55 [_c_aQp5 `_U_R^_ bYi^_Z 675DC5 hYcQVc YX XQUQ^^_T_
`_c_[Q bca_[d U_ bY]S_\Q [_^gQ bca_[Y7 @QaQ]Vcal d ^Vݷ c_h^_ cQ[YV
WV5 [Q[ Y d B5146381B7 @a_R\V]l b nc_Z ed^[gYVZ ^QhY^Qocbp5 [_TUQ



<A; >VaQXadiQojYV `QaQUYT]l

Sl f_cYcV _c\YhYcm b\dhQZ `_\^_bcmo `a_hYcQ^^_Z bca_[Y 1hcV^YV XQ6
SVaiV^_ YX6XQ `_\dhV^Yp bY]S_\Q `VaVS_UQ bca_[Y2 _c ^V b_SbV] [_a6
aV[c^_T_ b\dhQp5 [_TUQ bca_[Q Rl\Q `aVaSQ^Q ^Qbcd`\V^YV] bYcdQgYY
Vg^_]ݷ eQZ\Q7ݷ @_^pcm5 hc_ `a_YX_i\_5 S_X]_W^_5 ^_ U\p nc_T_ `_6
caVRdVcbp _bS_Ycm ]^_T_X^Qh^lV 1c_ Vbcm S_XSaQjQojYV R_\miV _U^_T_
X^QhV^Yp2 ed^[gYY7 Nc_5 S `aY^gY`V5 ^V _hV^m b\_W^_D Vb\Y d hYcQcV\p
S_X^Y[^Vc cQ[_V WV\Q^YV5 `_aV[_]V^UdV] V]d _RaQcYcmbp [ U_[d]V^cQ6
gYY Y `a_hYcQcm _`YbQ^Yp b`Vge_a] F1<E5C Y =E<D9@<56F1<E56<9CD5
nc_T_ RdUVc U_bcQc_h^_7

; nc_]d SaV]V^Y d hYcQcV\p ^QSVa^p[Q b_XaV\ S_`a_b5 [Q[ WV
Sb6ݷcQ[Y b_XUQcm ^_SlZ `_c_[7 9X ]QcVaYQ\Q Sc_a_T_ c_]Q ]l X^Q6
V]5 hc_ S ?B ^>9H Y]VVcbp U_S_\m^_ R_TQclZ Qbb_acY]V^c `_c_[_SC
eQZ\l5 Y]V^_SQ^^lV Y ^VY]V^_SQ^^lV [Q^Q\l5 b_[Vcl777 dSl5 b_XUQcV6
\Y L?==?> U9C@ U_ SbVT_ nc_T_ ^V b^YX_i\Y5 cQ[ hc_5 `VaVeaQXYadp
YXSVbc^do o]_aYbcYhVb[do `VbV^[d 3lb_g[_T_5 [a_]V eQZ\_S ‑ ^Y6
[Q[Yf hdUVbD ^Y [Q^Q\l5 ^Y b_[Vcl b`VgYeY[QgYp UQWV ^V d`_]Y^QVc5
f_a_i_ f_cm Vbcm S_X]_W^_bcm _c[alcm eQZ\7 Ed^[gYo ?@5> ]l dWV
^QhQ\Y _RbdWUQcm ^Q bca7 <@?5 ^Q`_]^Y] Vݷ _eYgYQ\m^_V _`YbQ^YVC

?@5> 69<5>1=5 6;5I C49B53D9?> C5<5=5>D6DI@5 C9665H9CDC
C9664?5C6>?D65H9CD C5HD5B>1<66?B=1D

;Q[ ]_W^_ _WYUQcm5 ncQ ed^[gYp _c[alSQVc eQZ\ Y S_XSaQjQVc b_6
XUQ^^lZ `_c_[ SS_UQ Y\Y SlS_UQ7 3 `a_bcVZiV] b\dhQV ‑ Vb\Y ^V
Yb`_\mX_SQcm [\ohVSlV `QaQ]Vcal ‑ ?@5> _c[a_Vc ^Q hcV^YV eQZ\5
Y]p [_c_a_T_ d[QXQ^_ VUY^bcSV^^l] QaTd]V^c_]7 @aY nc_] Vb\Y f_cm
hc_6^YRdUm `_ZUݷc ^V cQ[ 1Q hYcQcV\m `aV[aQb^_ X^QVc5 b[_\m[Y]Y b`_6
b_RQ]Y hc_6c_ ]_WVc `_ZcY ^V cQ[ `aY `_`lc[V _c[alcm eQZ\25 Y^cVa6
`aVcQc_a S bS_VZ _Rlh^_Z ]Q^VaV dUQaYcbp S `Q^Y[d7

?c]VcY] Vjݷ _UY^ bcaQ^^lZ ]_]V^c7 9]p eQZ\Q ]_WVc Rlcm XQUQ^_ bca_6
[_Z5 _RkV[c_] b`VgYQ\m^_T_ cY`Q @1D8>1=5 1U\p aQR_cl b ^Y]Y Y]VVcbp _b_RlZ
^QR_a ed^[gYZ2 Y\Y UQWV UadTY] 1bdjVbcSdojY]2 `_c_[_]7 ;Q[ hQbc_ T_S_apc
Q]VaY[Q^gl5 Sl ^V f_cYcV X^Qcm _R nc_] R_\miV7

Hc_Rl U_RYcmbp _c ?@5> f_cm b[_\m[_6^YRdUm _b]lb\V^^_T_ `_SVUV6
^Yp5 `aYUݷcbp Sb6ݷcQ[Y aQX_RaQcmbp5 [Q[ Yb`_\mX_SQcm [\ohVSlV `QaQ6
]Vcal `aY SlX_SV ed^[gYZ7 BcaQ^^lV YUV^cYeY[Qc_al5 ^QhY^QojYV6
bp b US_Vc_hYp5 b__cSVcbcSdoc [QWUlZ bS_V]d `QaQ]Vcad5 d [QWU_T_ cQ6
[_T_ `QaQ]VcaQ Vbcm X^QhV^YV `_ d]_\hQ^Yo ^Q b\dhQZ5 Vb\Y `aY SlX_SV
VT_ ^V XQUQUdc5 Q hc_Rl VT_ XQUQcm5 ^dW^_ S e_a]V SlX_SQ ^Q`YbQcm b^Q6
hQ\Q Y]p [\ohVS_T_ `QaQ]VcaQ5 Q XQcV] ^dW^_V X^QhV^YV U\p ^VT_7 >Q6
`aY]Va5 Vb\Y [Q[Qp6^YRdUm ed^[gYp 6 `aY^Y]QVc [\ohVS_Z `QaQ]Vca
CG59B4>E=5 c_ XQUQcm V]d X^QhV^YV ]_W^_ cQ[C 16 CG59B4>E= :<27

@a_Ybf_UpjVV Vjݷ R_\miV XQ`dclSQVcbp cV]5 hc_ S a_\Y X^QhV6
^YZ U\p [\ohVSlf `QaQ]Vca_S ed^[gYp ?@5> Yb`_\mXdVc Sbݷ cV WV
[\ohVSlV b\_SQ5 c7 V7 YUV^cYeY[Qc_al5 ^QhY^QojYVbp b US_Vc_hYp7



ݷ ::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp <A<

3__RjV6c_ nc_ S`_\^V ^_a]Q\m^_5 Vb\Y dhVbcm5 hc_ S UVZbcSYcV\m^_6
bcY \oR_Z cQ[_Z YUV^cYeY[Qc_a ‑ nc_ `a_bc_ [_^bcQ^cQ5 aQS^Qp bQ]_Z
bVRV Y R_\miV ^YhV]dD [ b_WQ\V^Yo5 _U^Y ed^[gYY S L?==?> U9C@ Yb6
`_\mXdoc S nc_Z a_\Y [\ohVSlV b\_SQ5 UadTYV 1Sa_UV c_Z WV 3?5B352 ‑
_Rlh^lV bY]S_\l5 Y gV\_bc^_bcY S_b`aYpcYp `a_Ybf_UpjVT_ Sbݷ nc_
_c^oUm ^V b`_b_RbcSdVc7

3Va^ݷ]bp [ ed^[gYY ?@5>7 Hc_Rl _c[alcm ^V[YZ eQZ\ ^Q XQ`Ybm5
]_W^_ `_`a_R_SQcm bUV\Qcm hc_6c_ Sa_UV b\VUdojVT_C

1C5DA 6 1?@5> 269<57DHD2 C49B53D9?> C?ED@ED22

8UVbm X^QhV^YV] U\p `QaQ]VcaQ C49B53D9?> d[QXQ^Q [_^bcQ^cQ
C?ED@ED7 @_ d]_\hQ^Yo5 [Q[ ]_W^_ U_TQUQcmbp5 Yb`_\mXdVcbp C9>@ED5
Q Vjݷ `aVUdb]_caV^l C9? ‑ _c[alcm U\p aQR_cl S _R_Yf ^Q`aQS\V^Ypf
1[c_ R Vjݷ _Rkpb^Y\5 [Q[ nc_ ]_W^_ `aY]V^Ycm S c_Z Q\mcVa^QcYS^_Z
aVQ\m^_bcY5 [_c_ado `aYUd]Q\Y b_XUQcV\Y b`VgYeY[QgYY2 Y C@B?25 ‑
S__RjV ^V _c[alSQcm eQZ\5 `a_bc_ dX^Qcm5 bdjVbcSdVc \Y _^7

8UVbm ^VS_X]_W^_ dUVaWQcmbp _c Vjݷ _U^_T_ XQ]VhQ^Yp7 3 cV[bcV b`VgY6
eY[QgYY pS^l] _RaQX_] b[QXQ^_5 hc_ `aY nc_] eQZ\ _c[alSQVcbp Y baQXd WV
XQ[alSQVcbp7 @_6SYUY]_]d5 `aVU`_\QTQ\_bm Yb`_\mX_SQcm nc_ `aY]Va^_ cQ[C `_6
b]_caVcm5 bdjVbcSdVc \Y eQZ\5 Y Vb\Y UQ5 c_ c_TUQ dW VT_ _c[alSQcm5 hc_Rl
YXRVWQcm _iYR[Y7 @a_R\V]Q S c_]5 hc_ `_U_R^Qp `_b\VU_SQcV\m^_bcm UVZbcSYZ
`_a_WUQVc `ap]_6cQ[Y [Q^_^YhVb[YZ B135 3?>49D9?> 1^Q`_]^Y]5 hc_ _eYgYQ\m6
^lZ adbb[YZ cVa]Y^ ‑ bYcdQgYp T_^_[ 1b_bcpXp^YZ2D b]7 c7 ;5 5=7>7<ݷݷ @7:7:2C
^Y[c_ ^V ]_WVc TQaQ^cYa_SQcm5 hc_ eQZ\ ^V RdUVc dUQ\ݷ^ [V]6^YRdUm UadTY] XQ
SaV]p5 [_c_a_V `a_ZUݷc ]VWUd SlX_S_] ?@5> S SQaYQ^cV b C@B?25 Y SlX_S_]5
_c[alSQojY] eQZ\ 7ݷQbc_pjV]d^6_`ݷ

6b\Y Sbݷ `a_ZUݷc f_a_i_ Y eQZ\ _c[a_Vcbp5 c_ b `VaV]V^^_Z 6 Rd6
UVc bSpXQ^ _RkV[c `_c_[Q SlS_UQ5 [_c_alZ ]_W^_ RdUVc `VaVUQSQcm S_
Sbp[YV ed^[gYY Sa_UV @B9>35 D5B@B95 6?B=1D Y c7 U7 >_5 [Q[ dWV T_6
S_aY\_bm5 Vb\Y f_cm hc_6c_ `_ZUݷc ^V cQ[5 Y^cVa`aVcQc_a _[QWVcbp S
b_bc_p^YY YbcVaY[Y5 Q `_\mX_SQcV\m ‑ S `aVUl^eQa[c^_]7

HQbcYh^_ b^pcm _bca_cd cS_apjVT_bp ]QaQX]Q `_]_Tdc Vjݷ USQ
[\ohVSlf `QaQ]VcaQ ‑ C9664?5C6>?D65H9CD Y C9665H9CDC7 >Qh^ݷ]
b C9665H9CDC5 [_c_alZ Y]VVc b]lb\ c_\m[_ `aY _c[alcYY eQZ\Q ^Q
XQ`Ybm5 Q S_ SbVf _bcQ\m^lf b\dhQpf YT^_aYadVcbp7 6T_ X^QhV^YV `_
d]_\hQ^Yo ‑ C5BB?B5 _^_ `_UaQXd]VSQVc [Q[ aQX cQ[_V `_SVUV^YV5 [_6
c_a_V U_`db[Qcm ^V b\VUdVc 1SlUQcm b_RbcSV^^do UYQT^_bcY[d Y^cVa6
`aVcQc_aQ5 SlSQ\Ycmbp S aVWY] _c\QU[Y Y Sbݷ cQ[_V `a_hVV27 BaVUY
`a_hYf S_X]_W^lf X^QhV^YZ5 [Q[_Slf U_S_\m^_ ]^_T_5 ]_W^_ `_aV[_6
]V^U_SQcm C?F5BGB9D5 1eQZ\ `VaVXQ`YblSQVcbp b ^d\p25 C1@@5>4 1XQ6
`Ybm RdUVc `a_YXS_UYcmbp S [_^Vg bdjVbcSdojVT_ eQZ\Q2 Y >9< 1eQZ\
^V _c[a_Vcbp5 ?@5> SVa^ݷc X^QhV^YV >9<27 @aY]Va5 `aYSVUݷ^^lZ SliV5
b\VUdVc b dhݷc_] nc_T_ b[_aaV[cYa_SQcm5 b[QWV]5 S_c cQ[C

1C5DA 6
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@QaQ]Vca C9664?5C6>?D65H9CD5 [Q[ \VT[_ U_TQUQcmbp5 XQUQݷc `_SVUV6
^YV ^Q b\dhQZ5 Vb\Y eQZ\Q b XQUQ^^l] Y]V^V] ^Vc7 8UVbm `aVUdb]_caV6
^_ SbVT_ caY S_X]_W^lf X^QhV^YpC C5BB?B 1b]7 SliV25 C3B51D5 1b_XUQcm
eQZ\2 Y >9< 1^YhVT_ ^V _c[alSQcm5 SVa^dcm >9<27 ; bhQbcmo5 `aY _c6
[alcYY eQZ\Q ^Q XQ`Ybm d]_\hQ^YV] Slbcd`QVc C3B51D55 Q ^V C5BB?B5
cQ[ hc_ nc_c `QaQ]Vca SbVamݷX ^dWV^ c_\m[_ `aY _c[alcYY ^Q hcV6
^YVD XQc_ dW S nc_] b\dhQV _^ bcQ^_SYcbp `a_bc_6cQ[Y ^V_Rf_UY]l]5
Y VUY^bcSV^^_V _b]lb\V^^_V X^QhV^YV U\p ^VT_ ‑ Y]V^^_ >9<5 cQ[ hc_
_c[alSQcm eQZ\l ^Q hcV^YV ^QU_ `aY]Va^_ cQ[C

1C5DA 6 1?@5> 269<57DHD2 C9664?5C6>?D65H9CD >9<22

>Q Sbp[YZ b\dhQZ `_UhVa[^ݷ] Vjݷ aQX5 hc_ SbV R_\VV ݷb\_W^lVݷ _iYR6
[Y Sa_UV ^VfSQc[Y `_\^_]_hYZ5 _cbdcbcSYp ^dW^_Z UYaV[c_aYY Y c7 `7
RVX SQaYQ^c_S SlXlSQoc _iYR[d b c_h[Y XaV^Yp Y^cVa`aVcQc_aQ5 Q
hc_Rl Vݷ `VaVfSQcYcm5 `_caVRdVcbp _bS_Ycm Vjݷ Y ]VfQ^YX] _RaQR_c[Y
Yb[\ohV^YZ7

; bhQbcmo5 b XQ[alcYV] `_c_[_S Sbݷ ^Vb[_\m[_ `a_jVC U\p nc_T_
Vbcm ed^[gYp 3<?C55 `aY^Y]QojQp _UY^ QaTd]V^c ‑ b_RbcSV^^_ `_6
c_[ ‑ Y XQ[alSQojQp VT_7 3`a_hV]5 L?==?> U9C@ Y XUVbm ^V ]_WVc
_R_ZcYbm RVX boa`aYXQ ‑ d 3<?C5 Vbcm U_`_\^YcV\m^lZ [\ohVS_Z `Q6
aQ]Vca5 [_c_alZ ^QXlSQVcbp C12?BD7 =l ^V bcQ^V] caQcYcm ^Q ^VT_
SaV]p7

?c]VcY] Vjݷ _UY^ Y^cVaVb^lZ [QXdb7 CV_aVcYhVb[Y L?==?> U9C@
`_UUVaWYSQVc ^V c_\m[_ cV[bc_SlV `_c_[Y5 ^_ Y RY^Qa^lVD hc_Rl _c6
[alcm eQZ\ [Q[ RY^Qa^lZ5 ^dW^_ U_RQSYcm S SlX_S ?@5> Vjݷ _UY^
[\ohVS_Z `QaQ]Vca ‑ C5<5=5>D6DI@5 b_ X^QhV^YV] C97>5462ID5 Y\Y
E>C97>5462ID57 5Q5 S nc_c aQX X^QhV^Yp `aVU`_\QTQocbp RVX US_Vc_6
hYp5 cQ[ hc_ nc_ _Rlh^lV bY]S_\l5 Y ^QU_ ^V XQRlcm [S_cYa_SQcm Yf
Q`_bca_e_]5 hc_Rl ^V UQcm Y] SlhYb\Ycmbp5 `aY]Va^_ cQ[C

1C5DA 6
1?@5> 269<57DHD2

C49B53D9?> C?ED@ED
C9664?5C6>?D65H9CD >9<
C5<5=5>D6DI@5 ’E>C97>5462ID5
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>QR_a _`VaQgYZ U\p aQR_cl b RY^Qa^l]Y `_c_[Q]Y5 `ap]_ b[QWV]5
^V S`VhQc\pVc bS_Y] aQX^__RaQXYV]C `aVUdb]_caV^l SbVT_ USV _`VaQ6
gYY ‑ hcV^YV RQZcQ Y XQ`Ybm RQZcQ7 8Q`Ybm `a_YXS_UYcbp ed^[gYVZ
GB9D562ID55 [_c_aQp `aY^Y]QVc USQ `QaQ]VcaQC gV\_V hYb\_5 b__cSVc6



ݷ ::7:7 PXl[ <Yb` Y VT_ \6SlaQWV^Yp <A>

bcSdojVV X^QhV^Yo RQZcQ5 [_c_alZ ^QU_ XQ`YbQcm5 Y `_c_[5 [dUQ nc_c
RQZc XQ`YblSQcm7 Ed^[gYp U\p hcV^Yp RQZcQ ^QXlSQVcbp B51462ID55
`QaQ]Vcal d ^Vݷ S gV\_] cV WV5 hc_ Y d B5146381B ‑ `_c_[5 XQcV] >9<5
hc_Rl ^V bhYcQcm Vg^_]ݷ eQZ\Qݷ _iYR[_Z5 Y X^QhV^YV5 [_c_a_V ^dW^_
SVa^dcm5 Vb\Y Vg^_]ݷ eQZ\Qݷ Sbݷ WV ^QbcQ\7 @QaQ]Vca5 XQUQojYZ `_6
c_[5 cdc _RpXQcV\V^ 1S _c\YhYV _c B5146381B5 TUV VT_ Sa_UV Rl ]_W^_
_`dbcYcm25 ^_ ]l S \oR_] b\dhQV U_T_S_aY\Ybm d[QXlSQcm VT_ SbVTUQ7

@_`a_RdV] cV`Vam `_^pcm5 [Q[ WV Sb6ݷcQ[Y _RaQR_cQcm S_X]_W^lV _iYR[Y
bQ]_bc_pcV\m^_5 ^V U_`db[Qp [ nc_]d ^QX_Z\YSlZ Y^cVa`aVcQc_a7 5\p nc_T_5 [Q[
dWV T_S_aY\_bm5 `_caVRdVcbp f_cp Rl ]Y^Y]Q\m^_V `aVUbcQS\V^YV _ c_]5 [Q[ S
L?==?> U9C@ dbca_V^Q _RaQR_c[Q Yb[\ohV^YZ7

B_XUQcV\Y L?==?> U9C@ ^QXlSQoc Yb[\ohV^Yp b\_S_] 3?>49D9?>C 1c_ Vbcm
5ݷdb\_SYVݷ Y\Y5 Vb\Y dT_U^_5 27ݷ_Rbc_pcV\mbcS_ݷ B[_\m[_6^YRdUm `_Ua_R^lZ
aQbb[QX _R nc_Z `_UbYbcV]V Y]V\ Rl cQ[_Z _Rk5[ݷ hc_ [ [_^gd ]l Rl XQRl\Y5
XQhV] S__RjV ^QhQ\Y Sbo ncd [Q^YcV\mD `_nc_]d ]l _`dbcY] _RbdWUV^YV c_T_5
[Q[ cQ[YV Yb[\ohV^Yp b_XUQSQcm Y S_XRdWUQcm5 [Q[ Yf Q^Q\YXYa_SQcm Y c7 `75 Y
cV] R_\VV ^V RdUV] aQbb[QXlSQcm5 [Q[ S Y^cVaQ[cYS^_] aVWY]V hc_6c_ Yb`aQSYcm
Y SVa^dcm d`aQS\V^YV S c_h[d5 TUV Yb[\ohV^YV Rl\_ SlRa_iV^_ 1UQ5 L?==?>
U9C@ Y cQ[_V `_XS_\pVc2D _TaQ^YhY]bp \Yim aQbb]_caV^YV] RQX_S_T_ baVUbcSQ
U\p `VaVfSQcQ Yb[\ohV^YZ ‑ b`Vge_a]_Z 81>4<5B631C57

@VaSl] QaTd]V^c_] U\p 81>4<5B631C5 b\dWYc SlaQWV^YV5 [_c_a_V ^dW6
^_ SlhYb\YcmD S `aY^gY`V XUVbm ]_WVc bc_pcm hc_ dT_U^_5 ^_ _Rlh^_ nc_ Sbݷ
WV b`Yb_[ ‑ _RaQjV^YV [ ed^[gYY Y\Y b`Vge_a]V5 Y U_bcQc_h^_ hQbc_ XUVbm
Yb`_\mXdVcbp e_a]Q @B?7>5 `_XS_\pojQp `_b\VU_SQcV\m^_ SlhYb\Ycm bS_Y Qa6
Td]V^cl ‑ Q^Q\_T b_bcQS^_T_ _`VaQc_aQ Y]`VaQcYS^lf pXl[_S7 5Q\VV S e_a]V
81>4<5B631C5 ]_W^_ d[QXQcm `a_YXS_\m^_V [_\YhVbcS_ _RaQR_chY[_S U\p aQX6
^lf SYU_S Yb[\ohYcV\m^lf bYcdQgYZ7 3bݷ nc_ S]VbcV YUV_\_TYhVb[Y ^Vb[_\m[_
^Q`_]Y^QVc X^Q[_]do ^Q] `_ BY44 [_^bcad[gYo DBI831D385 S`\_cm U_ c_6
T_5 hc_ S [QWU_] _RaQR_chY[V d[QXlSQVcbp Y]p `VaV]V^^_Z5 X^QhV^YV] [_c_6
a_Z ^Q SaV]p Sl`_\^V^Yp _RaQR_chY[Q bcQ^Vc _RkV[c Yb[\ohV^Yp7 3bݷ S]VbcV
SlT\pUYc `aY]Va^_ cQ[C
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8UVbm ]l `lcQV]bp SlXSQcm ed^[gYo =I6CIC@939?EC66E>35 `VaVUQS VZ [Q[YV6c_
QaTd]V^clD Vb\Y `a_YX_ZUݷc Yb[\ohYcV\m^Qp bYcdQgYp cY`Q 69<565BB?B5 c_
_RkV[c Yb[\ohYcV\m^_Z bYcdQgYY RdUVc bSpXQ^ b `VaV]V^^_Z 5B5 `_b\V hVT_
RdUdc SlhYb\V^l e_a]l 16?B=: 77725 16?B=; 7772 Y cQ[ UQ\VV7 CQ[Yf _R6
aQR_chY[_S S _U^_] 81>4<5B631C5 ]_WVc Rlcm ^Vb[_\m[_ U\p aQX^lf cY`_S
Yb[\ohV^YZ7

3 a_\Y _RkV[cQ Yb[\ohV^Yp Slbcd`QVc Qc_]Qa^_V \6SlaQWV^YV b`VgYQ\m6
^_T_ cY`QD _R ncYf SlaQWV^Ypf c_WV `aYUݷcbp b[QXQcm ^Vb[_\m[_ b\_S7 B`V6
gYeY[QgYp L?==?> U9C@ `_UaQXd]VSQVc _RkV[c^_6_aYV^cYa_SQ^^lZ `_Uf_U [
[\QbbYeY[QgYY `aVb\_Sdclf 3?>49D9?>C5 `_U_R^lZ c_]d5 hc_ ]l aQbb]QcaYSQ\Y
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S <:7?97:ݷ U\p BY447 BQ] `_ bVRV nc_c `_Uf_U5 `_XS_\pojYZ `_bca_Ycm YVaQa6
fYo _b_Rlf bYcdQgYZ5 ^YhV] ^V `\_fD ^_5 hc_ Rl ^Y T_S_aY\Y Q`_\_TVcl L?==?>
U9C@5 _RkV[c^_6_aYV^cYa_SQ^^Qp `QaQUYT]Q U\p <Yb`Q hdWVa_U^Q7 3 L?==?>
U9C@ _RkV[c^_6_aYV^cYa_SQ^^_V `a_TaQ]]Ya_SQ^YV `aVUbcQS\V^_ `_UbYbcV]_Z
LUX\ 1L?==?> U9C@ ?2:53D CICD5=25 [_c_aQp bQ]Q `_ bVRV U_bcQc_h^_ b\_W^Q7
B ^Q\YhYV] nc_Z `_UbYbcV]l ]_W^_ Rl\_ Rl b]YaYcmbp5 Vb\Y Rl `a_TaQ]]Ybcd
f_cp Rl _bcQSY\Y S_X]_W^_bcm Vݷ YT^_aYa_SQcm5 [_\m b[_a_ d ^VT_ ^V S_X^Y[QVc
WV\Q^Yp XQ^Y]Qcmbp ??@ ^Q <Yb`VD dSl5 [_]YcVc a<S:< ncd S_X]_W^_bcm \Y[6
SYUYa_SQ\5 `aY^pS 1pS^l] _RaQX_]12 aViV^YV ^Q]VacS_ bSpXQcm ]VWUd b_R_Z
LUX\ Y bYbcV]d _RaQR_c[Y _b_Rlf bYcdQgYZ7

LUX\ ]l _RbdWUQcm Sb6ݷcQ[Y ^V bcQ^V]5 nc_ b\Yi[_] U_\T_5 cV] R_\VV S
`\Q^V _RaQR_c[Y _iYR_[ SS_UQ6SlS_UQ nc_ ^Q] `aQ[cYhVb[Y ^YhVT_ ^V UQbcD Sb5ݷ
hVT_ ]l ]_WV] U_RYcmbp _c _RkV[cQ Yb[\ohV^Yp5 Y]VojVT_ cY` 69<565BB?B
1Q `aY ^VS_X]_W^_bcY _c[alcm eQZ\ Yb[\ohV^YV RdUVc Y]V^^_ cQ[_V2 ‑ nc_
YXS\Vhm YX ^VT_ b `_]_jmo ed^[gYY 69<565BB?B6@1D8>1=5 Y]p eQZ\Q5 bcQS6
iVT_ `aYhY^_Z _iYR[Y ‑ [Q[ RdUc_ ]l bQ]Y ^V X^QV]5 [Q[_Z eQZ\ _c[alSQ\Y7
<_TYh^_ Rl\_ Rl _WYUQcm5 hc_ S _RkV[cV ^QZUݷcbp [Q[Qp6c_ Vjݷ Y^e_a]QgYp5
S c_] hYb\V bQ]_V U\p ^Qb Y^cVaVb^_V ‑ hc_5 b_RbcSV^^_ T_S_ap5 `a_YX_i\_D
S_c c_\m[_ b`VgYeY[QgYp L?==?> U9C@5 S Y^lf ]VbcQf `_Ua_R^Qp U_ XQ^dU6
bcSQ5 nc_c ]_]V^c _R_i\Q bc_a_^_Z5 cQ[ hc_ [QWUQp aVQ\YXQgYp UV\QVc Sbݷ
`_6bS_V]d5 Y ^V b[QXQcm hc_Rl dUQh^_ ‑ Q Vb\Y T_S_aYcm `ap]_5 c_ `a_bc_
da_U\YS_7 >Qh^ݷ] b \KLU5 [_c_alZ S[\ohQVc S _RkV[c cY`Q 69<565BB?B Y^6
e_a]QgYo5 [Q[ ^QU_ 1`_ ]^V^Yo \KLU2 `VhQcQcm b__RjV^YV _ `a_YbiVUiVZ
_iYR[VD boUQ Sf_UYc5 `_]Y]_ `a_hVT_5 cV[bc_S_V _`YbQ^YV bQ]_Z _iYR[Y 1^Q6
`aY]Va5 2Y5B=9CC9?> 45>954227 9XS\Vhm VT_ ]_W^_ cQ[ 1XUVbm 5H ‑ `VaV]V^^Qp5
X^QhV^YV] [_c_a_Z pS\pVcbp `_Z]Q^^lZ _RkV[c Yb[\ohV^Yp2C

1D89B4 1C<?D6F1<E5 5H ’C26;5B>5<CC6?B=1D61B7E=5>DC22

@_`a_R_SQcm nc_ ]_W^_5 ^Q`aY]Va5 `_`lcQSiYbm _c[alcm ^Q hcV^YV eQZ\
85D38C814?G 1^Y[_]d5 [a_]V `_\mX_SQcV\p B??D5 nc_ bUV\Qcm ^V dUQbcbp5 `_6
\dhYcbp [Q[ aQX 2Y5B=9CC9?> 45>95422C
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>QU_ b[QXQcm5 hc_ XQ[\Y^Q^YV C26;5B>5<CC6?B=1D61B7E=5>DC 1Y]p b\_cQ _Rk6
V[cQ Yb[\ohV^Yp2 ^YTUV ^V U_[d]V^cYa_SQ^_5 [Q[ Y c_5 hc_ X^QhV^YV S nc_]
b\_cV `aVUbcQS\pVc b_R_Z b`Yb_[5 Q ^dW^_V ^Q] _`YbQ^YV _iYR[Y ^Qf_UYcbp S
VT_ caVcmV] n\V]V^cV7 Hc_Rl bYV aQb[_`Qcm5 d QSc_aQ [^YTY di\_ _[_\_ hQbQD
S UadTYf Y^cVa`aVcQc_aQf Sbݷ nc_5 VbcVbcSV^^_5 aQR_cQcm ^V RdUVc5 Y R_\VV c_T_5
^Y[c_ ^V TQaQ^cYadVc5 hc_ ^QZUV^^_V XQ[\Y^Q^YV baQR_cQVc S UadT_Z SVabYY c_T_
WV \KLU7 @aY nc_] bQ] cV[bc _`YbQ^Yp YX]V^Ycbp5 Vb\Y S bYbcV]V dbcQ^_S6
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\V^ UadT_Z pXl[5 hc_ _[_^hQcV\m^_ UV\QVc ^VS_X]_W^l] `a_TaQ]]^lZ Q^Q\YX
`aYhY^ _iYR[Y `_ b cQ[Y] cadU_] YXS\Vhݷ^^_Z bca_[VD ^d Q ^Y[Q[_Z UadT_Z
Y^e_a]QgYY ‑ ^Q`aY]Va5 [_UQ _iYR[Y ‑ S _RkV[cV `a_bc_ ^Vc7

3`a_hV]5 b\dhQZ \KLU Vjݷ ^V bQ]lZ fdUiYZ7 3 NLU _RkV[c Yb[\ohV^Yp
U\p 69<565BB?B ^V b_UVaWYc UQWV nc_T_5 ^d Q PLU S__RjV ^V X^QVc e_a]l b
Y]V^V] 81>4<5B631C5 ‑ c_h^VV5 ]VfQ^YX] QSc_U_`_\^V^Yp _ Vݷ bdjVbcS_SQ^YY
X^QVc5 ^_ `_`lc[Q [ ^VZ _RaQcYcmbp SlXlSQVc _iYR[d7 N[b`VaY]V^cl b PLU
]_W^_ ^Q nc_] XQ[_^hYcm5 _[_^hQcV\m^_ b`YbQS nc_c Y^cVa`aVcQc_a S [QcVT_aYo
\QR_aQc_a^lf YTadiV[5 ^V`aYT_U^lf U\p `aQ[cYhVb[_Z aQR_cl7

3__RjV6c_ SlUQcm `_\mX_SQcV\o b__RjV^YV5 b_UVaWQjVV `aYhY^l S_X^Y[6
iVZ _iYR[Y5 ]_W^_ 1b_T\Qb^_ b`VgYeY[QgYY2 S`_\^V U_[d]V^cYa_SQ^^l] b`_6
b_R_]5 [_c_alZ `_ YUVV 1[_c_aQp5 [ b_WQ\V^Yo5 SVbm]Q UQ\V[Q _c aVQ\m^_bcY2
U_\WV^ aQR_cQcm S_ SbVf Y^cVa`aVcQc_aQf L?==?> U9C@C `a_bc_6^Q`a_bc_ ^Q`V6
hQcQcm _RkV[c Yb[\ohV^Yp5 S_b`_\mX_SQSiYbm U\p nc_T_ ed^[gYVZ @B9>3 1Y\Y
6?B=1D b UYaV[cYS_Z NJ27 CQ[5 \KLU ^Q`VhQcQVc hc_6c_ Sa_UV

5BB?B ?@5>9>7 3Y285D38C814?G2C Y5B=9CC9?> 45>954

‑ Q `aY S[\ohݷ^^_Z adbb[_Z \_[Q\YXQgYY ]l `_\dhY] b\VUdojVVC

5BB?B ?@5>9>7 3Y285D38C814?G2C ?c[QXQ^_ S U_bcd`V

;c_ R b_]^VSQ\bp5 hc_ `VaVSVUV^_ _[QWVcbp ^V SbݷD \_[Q\Y S__RjV baVUbcS_
SVbm]Q b_]^YcV\m^_V7 3`a_hV]5 NLU ^V ]_WVc Y nc_T_ ‑ S Q^Q\_TYh^_Z bYcdQgYY
_^ `VhQcQVc b\VUdojVVC
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3E1 ORUN6N[[X[G

;Q[ SYUY]5 XUVbm S__RjV ^Vc ^Y[Q[_Z Y^e_a]QgYY _ c_]5 hc_ WV XQ _iYR[Q
b\dhY\Qbm7 >_ Y b cV]5 hc_ SlUQݷc \KLU5 Y]VVcbp `_ ]V^miVZ ]VaV USV `a_6
R\V]l7 3_6`VaSlf5 `a_TaQ]]Q bQ]_bc_pcV\m^_ ^V ]_WVc `aVU`aY^pcm ^Y[Q[Yf
UVZbcSYZ `_ Yb`aQS\V^Yo _iYR[Y7 @aVUbcQSmcV bVRV5 ^Q`aY]Va5 hc_ `aY c_] WV
bQ]_] _c[QXV S U_bcd`V ]l XQf_cV\Y Rl `_`lcQcmbp YX]V^Ycm `aQSQ U_bcd`Q
[ eQZ\d Y `_c_] b^_SQ VT_ _c[alcm ‑ Vb\Y eQZ\ ^Qi5 nc_ S`_\^V `_\dhYcbpD
`aY `_`lc[V b_XUQcm eQZ\ S ^VbdjVbcSdojVZ UYaV[c_aYY ]l ]_T\Y Rl `_`l6
cQcmbp b_XUQcm ncd UYaV[c_aYo Y c7 U7D ^_ L?==?> U9C@ ^Q] ^YhVT_ `_U_R^_T_
^V `_XS_\Yc5 ^QhYbc_ XQ[alS `a_TaQ]]V U_bcd` [ ^dW^_Z U\p nc_T_ Y^e_a]Q6
gYY7 3_6Sc_alf5 QSc_a `a_TaQ]]l ^V ]_WVc bQ] aViYcm5 [Q[ U_\W^_ SlT\pUVcm
b__RjV^YV _R _iYR[V ‑ VT_ [_^[aVc^lZ SYU ^QSpXQ^ Y^cVa`aVcQc_a_]7

@_`a_RdV] Sbݷ WV ^Q`YbQcm `a_TaQ]]d5 aQR_cQojdo b eQZ\Q]Y5 `aYR\YXYS6
iYbm5 ^Qb[_\m[_ S_X]_W^_5 [ ^QiV]d `_^Y]Q^Yo [_aaV[c^_Z aQR_cl7 @aY]Va
]l U\p nc_T_ SlRVaV] b_SbV] `a_bcV^m[YZ ‑ aViY] XQUQhd5 [_c_ado aQ^miV
aViQ\Y U\p `_c_[Q bcQ^UQac^_T_ SlS_UQC hYcQcm YX XQUQ^^_T_ eQZ\Q cV[bc5 Sl6
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UQSQp S `_c_[ bcQ^UQac^_T_ SlS_UQ U\Y^l `a_hYcQ^^lf bca_[5 Y cQ[ `_[Q eQZ\
^V [_^hYcbp7

9X aQbb]QcaYSQSiYfbp ^Q]Y caݷf Y^cVa`aVcQc_a_S c_\m[_ _UY^ ‑ \KLU ‑
`_XS_\pVc XUVbm bUV\Qcm f_cm hc_6c_ ^V b_SbV] `_X_a^_V5 Y] ]l Y _TaQ^YhY]bpD
`a_TaQ]]d _e_a]Y]5 [Q[ S_UYcbp5 S SYUV b[aY`cQ 1b]7 25;7:7::ݷ ^QhQS Vݷ b_
b\VUdojYf bca_[C

318ECB829>8C23< 66C3B9@D
D CDB<5>Ch69<57<C@

;_U `a_TaQ]]l ^Qh^ݷ] b ed^[gYY 4?69D5 [_c_aQp RdUVc _c\YhQcmbp _c ed^[gYY
=19> `aY]VaQ5 aQX_RaQ^^_T_ ^Q bca7 <A:5 ^Q\YhYV] Sc_a_T_ `QaQ]VcaQ ‑ `_c_[Q5
YX [_c_a_T_ b\VUdVc hYcQcmC
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>QiQ `a_TaQ]]Q RdUVc `_\dhQcm Y]p eQZ\Q hVaVX `QaQ]Vca [_]Q^U^_Z bca_[Y5
Vb\Y WV `QaQ]VcaQ ^Vc ‑ Yb`_\mX_SQcm `_c_[ bcQ^UQac^_T_ SS_UQ7 5\p nc_T_ ^Q6
`YiV] USV Sb`_]_TQcV\m^lV ed^[gYY5 [_c_alV RdUdc SlXlSQcm ed^[gYo 4?69D5
`aVUSQaYcV\m^_ Sbݷ U\p nc_T_ `_UT_c_SYS7 5\p b\dhQp Yb`_\mX_SQ^Yp bcQ^UQac6
^_T_ SS_UQ T_c_SYcm _b_R_ ^VhVT_5 cQ[ hc_ ed^[gYp `_\dhQVcbp caYSYQ\m^QpC
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B_ b\dhQV]5 [_TUQ ^dW^_ _c[alSQcm eQZ\5 Sbݷ ^Vb[_\m[_ b\_W^VV7 ;Q[ dWV d`_6
]Y^Q\_bm SliV5 b_XUQcV\Y L?==?> U9C@ ^Qbc_pcV\m^_ b_SVcdoc ^V Yb`_\mX_SQcm
?@5> Y 3<?C5 ^Q`ap]do7 BSpXQ^_ nc_ Sbݷ b cV] WV `_Uf_U_] [ _RaQR_c[V _iYR_[
SS_UQ6SlS_UQ 1Yb[\ohV^YV ^Q \oR_Z hYf2D `_`a_RdV] `_pb^Ycm5 hc_ Y]VVcbp S
SYUd7

5_`dbcY]5 S SQiVZ `a_TaQ]]V _aTQ^YX_SQ^Q [_aaV[c^Qp _RaQR_c[Q _iY6
R_[ SS_UQ6SlS_UQ5 _b^_SQ^^Qp ^Q Yb[\ohV^Ypf7 6b\Y cV`Vam Sl S [Q[_Z6^YRdUm
YX bS_Yf ed^[gYZ db`Vi^_ _c[a_VcV eQZ\5 ^_ XQ ncY] Sb[_aV `_b\VUdVc
[Q[Qp6^YRdUm Yb[\ohYcV\m^Qp bYcdQgYp ‑ f_cp Rl UQWV `a_bc_ [Q[_Z6c_ Uad6
T_Z eQZ\ ^V _c[a_Vcbp ‑ c_ YX ed^[gYY SQiQ `a_TaQ]]Q5 _hVSYU^_5 Sl\VcYc
`_ Yb[\ohV^Yo5 cQ[ Y ^V XQ[alS c_c eQZ\5 [_c_alZ _c[al\bp db`Vi^_7

2_a_cmbp b ncY] `aVU\QTQVcbp b `_]_jmo [_^bcad[gYY G9D86?@5>669<5D
XUVbm Sl baQXd WV d[QXlSQVcV5 [Q[_Z eQZ\ _c[alcm Y S [Q[_] aVWY]V 1b_RbcSV^6
^_ T_S_ap5 SbV `QaQ]Vcal [Q[ U\p ?@5>25 Q cQ[WV b [Q[_Z `VaV]V^^_Z bSpXQcm
b_XUQ^^lZ `_c_[ Y [Q[YV XQcV] e_a]l b\VUdVc SlhYb\Ycm 1VbcVbcSV^^_5 Y]p SQ6
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iVZ eQZ\_S_Z `VaV]V^^_Z ]_WVc S ^Yf Yb`_\mX_SQcmbp27 EQZ\ QSc_]QcYhVb[Y
XQ[alSQVcbp `_ XQSVaiV^YY SlhYb\V^Yp SbVf e_a]5 Q aQS^_ Y `aY U_ba_h^_]
`aV[aQjV^YY Yf SlhYb\V^Yp YX6XQ S_X^Y[iVT_ Yb[\ohV^YpD nc_ a_S^_ c_5 aQUY
hVT_ `aVU\QTQVcbp _c[QXQcmbp _c ?@5> S `_\mXd G9D86?@5>669<57 ;_^Vh^_5 nc_
Y]VVc b]lb\ \Yim S c_] b\dhQV5 Vb\Y SQiQ `a_TaQ]]Q [_aaV[c^_ _RaQRQclSQVc
Yb[\ohYcV\m^lV bYcdQgYY7

@_`a_RdV] `aY]V^Ycm nc_c `_Uf_U S ^QiVZ `a_TaQ]]V7 Ed^[gYp5 [_c_aQp
_c[alSQVc eQZ\ `_ XQUQ^^_]d Y]V^Y Y XQcV] U\p `_\dhV^^_T_ `_c_[Q SlXlSQVc
4?69D5 `_\dhYcbp cQ[QpC
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CV`Vam ^Q] _bcQݷcbp \Yim ^Q`YbQcm T\QS^do `a_TaQ]]d ‑ e_a]d5 SlhYb\V^YV
[_c_a_Z5 b_RbcSV^^_ T_S_ap5 Y bUV\QVc c_5 aQUY hVT_ ^Q`YbQ^Q `a_TaQ]]Q7 >Q6
`_]^Y]5 hc_ S \KLU `QaQ]Vcal [_]Q^U^_Z bca_[Y U_bcd`^l 1S SYUV b`Yb[Q
bca_[2 hVaVX T\_RQ\m^do `VaV]V^^do 3@?C9H61B7F37 6b\Y nc_c b`Yb_[ b_bc_Yc
YX _U^_T_ n\V]V^cQ ‑ X^QhYc5 Y]V^Y eQZ\Q ^Q] `aY XQ`db[V ^V d[QXQ\Y Y ]_W^_
SlXSQcm @B?35CChCD49>5 S `a_cYS^_] b\dhQV ^dW^_ `aY]V^Ycm @B?35CCh69<5 [_
Sc_a_]d n\V]V^cd b`Yb[Q7 3bݷ nc_ ]_W^_ _aTQ^YX_SQcm `a_bc_Z e_a]_Z 965 Q
hc_Rl _RaQR_cQcm Yb[\ohYcV\m^lV bYcdQgYY5 ]l Vݷ e_a]d `_]VbcY] S `VaSlZ
QaTd]V^c e_a]l 81>4<5B631C57 @VaSlZ _RaQR_chY[ b_]^V^YZ ^V SlXlSQVc ‑
VT_ ]l ^Q`YiV] U\p Yb[\ohV^YZ cY`Q 69<565BB?B7 >_ `aVWUV hV] XQSVaiYcm
^Q`YbQ^YV SlX_SQ 81>4<5B631C55 Sb`_]^Y]5 [ [Q[Y] `a_cYS^l] `_b\VUbcSY6
p] `aYS_UYc ^QWQcYV S_ SaV]p aQR_cl `a_TaQ]]l [_]RY^QgYY LDB<6L5 bc_\m
`aYSlh^_Z \oR_]d `_\mX_SQcV\o ^>9H7 9^cVa`aVcQc_a nc_ c_WV _c^_bYc [ Yb6
[\ohYcV\m^l] bYcdQgYp]5 cQ[ hc_ UQSQZcV XQ_U^_ b`aQSY]bp Y b ncY]D S \KLU
cY` Yb[\ohV^Yp U\p nc_T_ ‑ C26CICC9>D5B13D9F569>D5BBE@D 1UQ5 b`VgYeY[Q6
gYp L?==?> U9C@ Y cdc `aVU`_h\Q `a_]_\hQcm5 `_nc_]d Y]p cQ[_V bcaQ^^_V ‑
Yb`_\mXdVcbp bY]S_\ YX ݷQ[VcQ`ݷ C26CIC27 9X _RkV[cQ Yb[\ohV^Yp cQ[_T_ cY`Q
^Q] S__RjV ^YhVT_ ^V YXS\Vhm5 cQ[ hc_ Y]p `VaV]V^^_Z ]l S VT_ _RaQR_chY[V
_`dbcY]7 3 Yc_TV `_\dhYcbp S_c hc_C
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@a_TaQ]]Q5 ^Q`YbQ^^Qp cQ[Y] _RaQX_]5 RdUVc `aY cadU^_bcpf b _c[alcYV] eQZ6
\Q `VhQcQcm \Q[_^Yh^_V b__RjV^YV _R _iYR[V Y XQSVaiQcmbp5 Q `aY ^QWQcYY
LDB<6L ‑ `a_bc_ XQSVaiQcmbp5 ^YhVT_ ^V T_S_ap5 [Q[5 b_RbcSV^^_5 Y U_\W^l
`_bcd`Qcm SbV `_apU_h^lV `a_TaQ]]l7 HYcQcV\o5 U_hYcQSiV]d U_boUQ Y ^V
b\_]QSiV]dbp aQ^miV5 `aVU\_WY] `aY^pcm ^QiV S_bfYjV^YV5 Q XQ_U^_ _gV^Ycm
_Rkݷ] `_\dhYSiVT_bp d ^Qb `QaQTaQeQD Q SVUm R�_\miQp VT_ hQbcm `_bSpjV^Q5
b[QWV] ^QhYbc_cd5 R_amRV b ]aQ[_RVbYV] b_XUQcV\VZ b`VgYeY[QgYY L?==?>
U9C@ Y [_^[aVc^lf Vݷ aVQ\YXQgYZ7 =l Sl^dWUV^l Rl\Y SbV] ncY] XQ^Y]Qcmbp
`a_bc_ hc_Rl `_\dhYcm ^_a]Q\m^do `a_TaQ]]d ‑ c_5 hc_ `aY aQR_cV b UadTY]Y
pXl[Q]Y S_b`aY^Y]QVcbp [Q[ bQ]_ b_R_Z aQXd]VojVVbp7

::7:7:>7 >VdcViYcV\m^_V XQ[\ohV^YV
; b_WQ\V^Yo5 YX `_b\VU^Yf caݷf `QaQTaQe_S b\VUdVc b_SVaiV^^_

^VYXRVW^lZ SlS_UC SbV aVQ\m^_ bdjVbcSdojYV aVQ\YXQgYY bcQ^UQa6ݷ
cQݷ L?==?> U9C@ [QcVT_aYhVb[Y ^V T_Upcbp U\p `aQ[cYhVb[_T_ Yb`_\m6
X_SQ^Yp5 UQWV Vb\Y U_`dbcYcm5 hc_ bQ] nc_c bcQ^UQac f_cm hV]6c_ `_6
\VXV^7 B[QWV] R_\miVC _^Y ^V _b_RV^^_ `_Uf_Upc UQWV S a_\Y dhVR6
^lf `_b_RYZ U\p YXdhV^Yp <Yb`Q5 ^_5 dSl5 ^YhVT_ UadT_T_ `a_bc_ ^Vc5
SbV Q\mcVa^QcYS^lV UYQ\V[cl <Yb`Q \YR_ d]Va\Y5 \YR_ bdjVbcSdoc
S a_\Y `aVU]Vc^_6_aYV^cYa_SQ^^lf pXl[_S 1SliV ]l dWV d`_]Y^Q\Y
JED?U9C@ Y N=13C U9C@2 Y SU_RQS_[ _[QXlSQocbp b\Yi[_] [dgl]Y7

1Sc_a [^YTY `a_U_\WQVc ^QUVpcmbp ^Q \dhiVV5 SVUm Vb\Y _cRa_bYcm
Sbݷ ]aQ[_RVbYV5 `aYUd]Q^^_V b_XUQcV\p]Y L?==?> U9C@5 c_ _bcQSiYZ6
bp <Yb` ]Q]ݷ cQ[_S_Zݷ ‑ nc_ _U^Q YX bQ]lf [aQbYSlf [_^gV`gYZ S
Ybc_aYY aQXSYcYp pXl[_S `a_TaQ]]Ya_SQ^Yp7 3_X]_W^_5 [_TUQ6^YRdUm
]l Vjݷ dSYUY] `aQSY\m^lV Y `aYT_U^lV U\p aQR_cl UYQ\V[cl nc_T_
pXl[Q5 b_XUQcV\Y [_c_alf ^QZUdc S bVRV bY\l ^Q`\VSQcm ^Q QSc_aY6ݷ
cVcݷ [_]YcVcQ a<S:<5 `_a_UYSiVT_ RQbcQaUQ `_ Y]V^Y L?==?> U9C@ Y
eQ[cYhVb[Y d^Yhc_WYSiVT_ <Yb` [Q[ pS\V^YV7

CQ[ Y\Y Y^QhV5 S [_^cV[bcV ^QiVT_ aQXT_S_aQ _ `QaQUYT]Qf5 c_ Vbcm
_ c_]5 [Q[ Y b [Q[Yf c_hV[ XaV^Yp ]_W^_ _b]lb\YSQcm `a_TaQ]]Ya_6
SQ^YV5 `_\VX^_ `_`lcQcmbp be_a]d\Ya_SQcm ‑ `_ S_X]_W^_bcY [aQc6
[_ Y pb^_ ‑ ^V[YZ `aY^gY`5 [_c_alZ b\VUdVc b_R\oUQcm5 ^_ [_c_alZ
^QadiY\Y b_XUQcV\Y L?==?> U9C@7 @aY^gY` _hV^m `a_bcC `_SVUV^YV
`a_TaQ]]l5 ^Q`YbQ^^_Z ^Q pXl[V `a_TaQ]]Ya_SQ^Yp _RjVT_
^QX^QhV^Yp5 U_\W^_ gV\Y[_] Y `_\^_bcmo _`aVUV\pcmbp cV[6
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bc_] nc_Z `a_TaQ]]l5 Q ^V _b_RV^^_bcp]Y pXl[Q `a_TaQ]]Y6
a_SQ^Yp Y\Y `aY]V^pV]_T_ caQ^b\pc_aQ7

::7;7 \385=5C <Yb`5 ^_ ^V b_SbV]
9bc_aYp `_pS\V^Yp pXl[Q \385=5 ^Q] dWV X^Q[_]Q 1b]7 7:7:2D::ݷ

]l ^V_U^_[aQc^_ d`_]Y^Q\Y _U^_ YX _b^_S^lf U_bc_Y^bcS \385=5 ‑
\Q[_^Yh^_bcm b`VgYeY[QgYY7 B_XUQcV\Y [?[\ `_`lcQ\Ybm ncd \Q[_6
^Yh^_bcm ^QadiYcm5 ^_ `_b\VU_SQSiYV XQ ncY] b_RlcYp `_[QXQ\Y5 hc_
S R] Vjݷ _bcQ\Ybm \oUY5 b_faQ^pojYV _bcQc[Y XUaQS_T_ b]lb\Q7

NcQ T\QSQ ^QiVZ [^YTY RdUVc [_a_hV5 hV] `aVUlUdjQp5 `_b[_\m[d
S_ ]^_T_] \385=5 Sbݷ WV _bcQݷcbp <Yb`_]5 cQ[ hc_ ^Q] ^dW^_ \Yim
`_[QXQcm Vݷ [\ohVSlV _c\YhYp _c ݷcaQUYgY_^^lfݷ UYQ\V[c_S <Yb`Q7

::7;7:7 L893;5> \385=5
@_ caQUYgYY `aVU\_WY] hYcQcV\o _UY^ YX SQaYQ^c_S aVQ\YXQgYY

\385=55 hc_Rl Rl\_ ^Q hݷ] `_`a_R_SQcm _`YblSQV]lV S_X]_W^_bcYD
U\p nc_T_ ]l SlRVaV] _U^d YX bQ]lf `_`d\pa^lf bVZhQb bS_R_U^lf
aVQ\YXQgYZ ‑ L893;5> \385=57

@_b\V dbcQ^_S[Y S bYbcV]V b__cSVcbcSdojVT_ `Q[VcQ 1S bYbcV]Qf
bV]VZbcSQ M5291> `Q[Vc ^QXlSQVcbp 3893;5>629>2 Sl `_\dhYcV S bS_ݷ
aQb`_apWV^YV USV [_]Q^UlC 3C9 ‑ Y^cVaQ[cYS^lZ Y^cVa`aVcQc_a pXl6
[Q \385=5 Y 3C3 ‑ [_]`Y\pc_a;:7 >QXSQ^Yp [_]Q^U `aVUbcQS\poc b_R_Z
b_[aQjV^Yp _c L893;5> \385=5 R>D5B@B5D5B Y L893;5> \385=5 L?=@9<5B7

;_]`Y\pc_a 3893;5> dbca_V^ U_S_\m^_ ^V_WYUQ^^l] _RaQX_]C _^
`VaVS_UYc Ybf_U^lZ cV[bc5 ^Q`YbQ^^lZ ^Q pXl[V \385=55 S cV[bc ^Q
pXl[V BY7 5\p \385=5 nc_ bQ]lZ aQb`a_bcaQ^ݷ^^lZ b`_b_R caQ^b6
\pgYY7 3lT\pUYc nc_c cV[bc cQ[5 hc_ hYcQcV\o SapU \Y XQf_hVcbp S
[ݷ^ aQXRYaQcmbpD [_]`Y\pc_a BY Yb`_\mXdVcbp XUVbm [Q[ `a_]VWd6
c_h^_V XSV^_5 ^_ _R dU_RbcSV hcV^Yp bTV^VaYa_SQ^^_T_ [_UQ ^Y[c_5
`_6SYUY]_]d5 ^V XQUd]lSQ\bp7 3`a_hV]5 dSYUVcm nc_c [_U ]_W^_ \Yim
Vb\Y b`VgYQ\m^_ nc_T_ U_RYSQcmbp5 Q S _Rlh^_] aVWY]V [_]Q^UQ 3C35
`a_T^QS [_]`Y\pc_a 3893;5> Y `_\dhYS eQZ\ ^Q BY5 cdc WV `aY]V^pVc
[ ^V]d [_]`Y\pc_a BY 1f_a_i_ YXSVbc^lZ ^Q] 73325 Q SbV SaV]V^^lV
eQZ\l bcYaQVc7

BaQXd WV _c]VcY] _U^d _b_RV^^_bcm \3893;5> \385=55 bVamݷX^_ `a_6
cYS_aVhQjdo [Q[ b`VgYeY[QgYp]5 cQ[ Y `aYSlh[Q] ]^_TYf bc_a_^6
^Y[_S \Yb`_`_U_R^lf pXl[_SC `_ d]_\hQ^Yo ncQ aVQ\YXQgYp hdSbcSY6
cV\m^Q [ aVTYbcad Rd[S S Y]V^Qf bY]S_\_S5 `aY]Va^_ [Q[ S BY5 c_TUQ
[Q[ caQUYgY_^^_ S \Yb`_`_U_R^lf pXl[Qf aVTYbca S Y]V^Qf bY]S_6
\_S SbVTUQ YT^_aYa_SQ\bp7 6b\Y SQ] nc_ ^V ^aQSYcbp5 Y [_]`Y\pc_a5 Y

;:Bca_T_ T_S_ap5 [_]`Y\pc_a [Q[ cQ[_S_Z ^QXlSQVcbp `a_bc_ 3893;5>5 Q 3C3 ‑
nc_ `a_TaQ]]Q5 XQ`db[QojQp b^QhQ\Q VT_5 Q XQcV] f_a_i_ YXSVbc^lZ ^Q] 7337
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Y^cVa`aVcQc_a `_XS_\poc ncd hdSbcSYcV\m^_bcm _c[\ohYcm5 `aY]V^YS
e\QW_[ 697

6b\Y Y^cVa`aVcQc_a 3C9 XQ`dbcYcm RVX `QaQ]Vca_S5 _^ S_ZUݷc S caQ6
UYgY_^^lZ Y^cVaQ[cYS^lZ aVWY]5 S [_c_a_] b [\QSYQcdal hYcQocbp
\6SlaQWV^Yp Y baQXd WV SlhYb\pocbp 1Sl`_\^pocbp25 Q aVXd\mcQc `V6
hQcQVcbp ‑ dWV YXSVbc^lZ ^Q] [NYU 1b]7 bca7 <:?27 BaVUbcSQ]Y aVUQ[6
cYa_SQ^Yp SS_UY]_Z bca_[Y Y^cVa`aVcQc_a ^V _b^Qj5^ݷ cQ[ hc_ Vbcm
b]lb\ XQ`db[Qcm VT_ hVaVX dcY\Ycd B<GB1@ 1b]7 bca7 <:@25 aQR_cQcm cQ[
RdUVc dU_R^VV7 6b\Y `aY XQ`db[V 3C9 d[QXQcm S QaTd]V^cQf [_]Q^U^_Z
bca_[Y _UY^ Y\Y ^Vb[_\m[_ eQZ\_S5 b_UVaWQjYf cV[bc ^Q \385=55 ncY
eQZ\l RdUdc XQTadWV^l S Y^cVa`aVcQc_a5 b_UVaWQjYVbp S ^Yf e_a6
]l SVaf^VT_ da_S^p ‑ SlhYb\V^l5 `_b\V hVT_ Y^cVa`aVcQc_a S_ZUݷc S
aVWY] [NYU5 Y S [ݷ^ RdUdc U_bcd`^l ed^[gYY5 _`YbQ^^lV S eQZ\Qf7
8QTadXYcm eQZ\ S Y^cVa`aVcQc_a ]_W^_ Y `_b\V VT_ XQ`db[Q ‑ b `_6
]_jmo `bVSU_ed^[gYY <?14 1hc_6c_ Sa_UV 1<?14 2=I69<57C3=222 Y\Y
[_]Q^Ul 5< 15< =I69<57C3=27

9^cVa`aVcQc_a 3C9 ]_W^_ Yb`_\mX_SQcm U\p b_XUQ^Yp caQUYgY_^6
^lf b[aY`c_S5 `aYhݷ] U\p nc_T_ _^ `aVUdb]QcaYSQVc USQ e\QTQ [_]Q^U6
^_Z bca_[Y5 aQR_cQojYf `_6aQX^_]d7 3 `a_bc_] SQaYQ^cV ]_W^_ S_b6
`_\mX_SQcmbp e\QW[_] 6C Y\Y5 hc_ c_ WV bQ]_V5 66C3B9@D7 >Q`aY]Va5
bQ[aQ]V^cQ\m^_V Q5<<?5ݷ G?B<4ݷ ]_WVc SlT\pUVcm cQ[C
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3 _c\YhYV _c [\QbbYhVb[Yf \Yb`_S5 \385=5 S bca_[_Slf \YcVaQ\Qf `_6
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^Q`YbQcm Y [_a_hVC
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@_Ua_R^_V aQbb]_caV^YV ed^[gYZ U\p SS_UQ6SlS_UQ ]l _bcQSY]
U\p _cUV\m^_T_ `QaQTaQeQ 1b]7 27>7;7::ݷ 5\p U_bcd`Q [ `QaQ]Vc6
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aQ] [_]Q^U^_Z bca_[Y L893;5> \385=5 `aVUdb]QcaYSQVc ed^[gYo
3?==1>46<9>561B7E=5>DC ‑ `QaQ]Vca_S _^Q ^V `aY^Y]QVc5 Q S_XSaQjQ6
Vc b`Yb_[ bca_[ ‑ n\V]V^c_S [_]Q^U^_Z bca_[Y RVX 1B7Fd9f5 c7 V7 Y]V^Y
`a_TaQ]]l7 6b\Y Y]p `a_TaQ]]l Sbݷ WV `_^QU_RYcbp5 VT_ ]_W^_ `_6
\dhYcm b `_]_jmo UadT_Z ed^[gYY ‑ @B?7B1=6>1=57 >QU_ b[QXQcm5
hc_ ncY ed^[gYY ^V Sf_Upc S b`VgYeY[QgYY [𝑛[\ Y pS\pocbp _b_RV^6
^_bcmo Y]V^^_ L893;5>D [ `aY]Vad5 S P1=29D \385=5 cQ[Yf ed^[gYZ
^Vc5 XQc_ Vbcm ed^[gYp 3?==1>46<9>55 [_c_aQp c_WV S_XSaQjQVc b`Y6
b_[ bca_[5 ^_ nc_c b`Yb_[ S[\ohQVc SbV QaTd]V^cl [_]Q^U^_Z bca_[Y5
S c_] hYb\V Y]p `a_TaQ]]l7

5_bcd`^_bcm ed^[gYZ5 [_c_alV QSc_al L893;5> _c^_bpc [ aQbiY6ݷ
aV^Yp]5ݷ S c_] hYb\V Y ed^[gYZ U_bcd`Q [ QaTd]V^cQ] [_]Q^U^_Z
bca_[Y5 XQSYbYc _c c_T_5 [Q[do SVabYo L893;5> Sl RdUVcV Yb`_\mX_6
SQcm7 >Q ]_]V^c ^Q`YbQ^Yp nc_Z [^YTY `_b\VU^YV SVabYY Y]V\Y ^_]V6
aQ >735 ^_ S UYbcaYRdcYSQf U9>EH 1Y S__RjV ]^_T_ TUV2 Vjݷ SbcaVhQ6
ocbp Y U_S_\m^_ U_\T_ RdUdc SbcaVhQcmbp dbcQ^_S[Y L893;5> `aVUl6
UdjYf5 hVcSݷaclf 1=732 SVabYZ7 6b\Y Sl Yb`_\mXdVcV hVcSݷacdo SVa6
bYo5 ed^[gYp 3?==1>46<9>561B7E=5>DC RdUVc U_bcd`^Q RVX U_`_\^Y6
cV\m^lf dfYjaV^YZ5 Q S_c Vb\Y d SQb dWV `pcQp SVabYp5 c_5 hc_Rl `_6
\dhYcm ncd ed^[gYo S bS_ݷ aQb`_apWV^YV5 S ^QhQ\_ `a_TaQ]]l `aYUݷc6
bp U_RQSYcm bca_[d 19=@?BD 13893;5> @B?35CC63?>D5HD227 >Q`aY]Va5
[_]Q^Ud 538? ]_W^_ ^Q L893;5> \385=5 SVabYZ =73 aVQ\YX_SQcm cQ[C
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3`_\^V S_X]_W^_5 hc_ [ c_]d SaV]V^Y5 [_TUQ Sl nc_ RdUVcV hYcQcm5
SlZUdc Vjݷ R_\VV ^_SlV SVabYY L893;5> \385=55 Y [Q[ S ^Yf RdUVc _R6
bc_pcm UV\_5 bVZhQb ^Y[c_ `aVUb[QXQcm ^V S_Xm]ݷcbpD S_ Sbp[_] b\dhQV5
[ _RaQc^_Z b_S]VbcY]_bcY b_XUQcV\Y L893;5> _c^_bpcbp5 [Q[ SYUY]5 ^V
b\Yi[_] bVamݷX^_7
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6jݷ S L893;5> \385=5 `aVUdb]_caV^Q ed^[gYp5 [_c_aQp cQ[ Y ^QXlSQVc6
bp 1B7F5 ^_ _^Q aQR_cQVc `_6aQX^_]d U\p b[aY`c_S Y U\p _c[_]`Y\Ya_SQ^^lf
Yb`_\^pV]lf eQZ\_S5 hc_ UV\QVc Vݷ U_S_\m^_ ^VdU_R^_Z7

2_\VV b\_W^lZ b`_b_R b_XUQ^Yp b[aY`c_S ^Q L893;5> \385=5 caV6
RdVc e\QTQ 6CC 1S _c\YhYV _c 6C27 3 nc_] b\dhQV SQiQ `a_TaQ]]Q
1b[aY`c2 U_\W^Q b_UVaWQcm ed^[gYo b Y]V^V] =19> Y _U^Y] `QaQ6
]Vca_]D Y^cVa`aVcQc_a SlX_SVc ncd ed^[gYo5 `VaVUQS VZ S [QhVbcSV
eQ[cYhVb[_T_ `QaQ]VcaQ b`Yb_[ QaTd]V^c_S [_]Q^U^_Z bca_[Y ‑ a_S6
^_ cQ[_Z5 [Q[ S_XSaQjQVc ed^[gYp 3?==1>46<9>561B7E=5>DC7 Q5<<?5ݷ
G?B<4ݷ b Yb`_\mX_SQ^YV] nc_T_ ]Vc_UQ RdUVc SlT\pUVcm cQ[C
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Q [_]Q^Ud 538? ]_W^_ aVQ\YX_SQcm cQ[C
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@a_TaQ]]l 1b[aY`cl25 _e_a]\V^^lV b `_]_jmo e\QTQ 6CC5 dU_R^l
cV]5 hc_ Yf ]_W^_ XQTadXYcm S Y^cVaQ[cYS^lZ Y^cVa`aVcQc_a 1d[QXQS S
[_]Q^U^_Z bca_[V b `_]_jmo ed^[gYY <?14 Y\Y [_]Q^Ul 5<25 `aY nc_]
^V XQ`db[Qp `a_TaQ]]dD nc_ `_XS_\Yc `_`a_R_SQcm S aQR_cV _cUV\m^lV
ed^[gYY YX ^V7ݷ

?c[_]`Y\Ya_SQcm cQ[_Z b[aY`c ^Vb[_\m[_ b\_W^VV5 hV]
_Rlh^lZ 1[_c_alZ b e\QT_] 6C Y RVX ed^[gYY =19>27 @aY
XQ`db[V [_]`Y\pc_aQ 3C3 ^dW^_ U_RQSYcm S [_]Q^U^do bca_6
[d 6@?CD<E45 ’1=19> 13?==1>46<9>561B7E=5>DC22’5 Y\Y `a_bc_
6@?CD<E45 ’1=19> 122’5 Vb\Y SQiQ ed^[gYp =19> ^V `_\mXdVcbp bS_Y]
`QaQ]Vca_]7

@_\dhQojYVbp b `_]_jmo 3C3 Yb`_\^pV]lV eQZ\l U_S_\m^_
b[a_]^l `_ bS_Y] aQX]VaQ] ‑ SbVT_ ^Vb[_\m[_ UVbpc[_S [Y\_RQZc5 ^_
_^Y `aY nc_] XQSYbpc _c aQXUV\pV]lf 1UY^Q]YhVb[Yf2 RYR\Y_cV[5 Q bQ6
]Y ncY RYR\Y_cV[Y U_S_\m^_ _Rkݷ]^l7 6b\Y caVRdVcbp Sl`_\^pcm `_\d6
hV^^do `a_TaQ]]d ^Q ]QiY^V5 ^Q [_c_a_Z ^Vc L893;5> \385=55 ]_W^_
S_b`_\mX_SQcmbp e\QT_] 6CD1D935 hc_Rl 3C3 b_XUQ\ `_\^_bcmo QSc_6
^_]^lZ Yb`_\^pV]lZ eQZ\5 ^V XQSYbpjYZ ^Y _c [Q[Yf RYR\Y_cV[7 ?b_6
RV^^_ `aYpc^Q S_X]_W^_bcm dRaQcm `aY nc_] YXapU^do hQbcm bcQ^UQac6
^lf ed^[gYZ5 hc_Rl b_[aQcYcm aQX]Va Yb`_\^pV]_T_ eQZ\Q7 @_ d]_\6
hQ^Yo 3C3 `_U[\ohQVc ]_Ud\Y <92B1BI Y 5F1<D RVX `VaS_T_ ^V _R_ZUݷc6
bp UQWV bQ]Qp `a_bcV^m[Qp `a_TaQ]]Q5 c_TUQ [Q[ Sc_a_Z _[QXlSQVcbp



ݷ ::7;7 \385=5C <Yb`5 ^_ ^V b_SbV] <B>

^V ^dWV^5 Vb\Y SQiQ `a_TaQ]]Q ^V Yb`_\mXdVc `aY]YcYS 5F1<7 E\QT
6H _c]V^pVc Yb`_\mX_SQ^YV _R_Yf ]_Ud\VZ5 Q `QaQ]Vca 6EC5C <92B1BI
pS^l] _RaQX_] `_U[\ohQVc <92B1BI _RaQc^_7 >Q[_^Vg5 e\QT 6CDB9@
dRYaQVc YX T_c_S_T_ Yb`_\^pV]_T_ eQZ\Q _c\QU_h^do Y^e_a]QgYo7
9c_T_SlZ SlX_S [_]`Y\pc_aQ ]_WVc SlT\pUVcm cQ[C

3C3 6CD1D93 6CDB9@ 6H 6EC5C <92B1BI 538?7C3= e
6@?CD<E45 ’1=19> 13?==1>46<9>561B7E=5>DC22’

>Q ]QiY^V SQiVT_ `_[_a^_T_ b\dTY aVXd\mcQc cQ[_Z [_]`Y\pgYY `a_6
TaQ]]l 538? ݷ\SVbYݷ hdcm R_\miV ; V2 ‑ SVbm]Q ^V`\_f_ ^Q e_^V ]_^6
bca_S5 `_a_WUQV]lf aQX^l]Y aVQ\YXQgYp]Y L?==?> U9C@5 ^_5 [_^Vh^_5
]^_T_SQc_5 Vb\Y Sb`_]^Ycm5 hc_ nc_ SbVT_ \Yim Q5<<?5ݷ G?B<47ݷ

::7;7;7 3YUY]lV _c\YhYp \385=5 _c _Rlh^_T_ <Yb`Q
5\p ^QhQ\Q `VaVhYb\Y] ^QYR_\VV _hVSYU^lV _c\YhYp5 [_c_alV `aY

R\YWQZiV] aQbb]_caV^YY _[QXlSQocbp bdTdR_ [_b]VcYhVb[Y]Y7 3 caQ6
UYgY_^^lf UYQ\V[cQf <Yb`Q bY]S_\ b Y]V^V] >9<5 [Q[ ]l SYUV\Y5 bd6
jVbcSV^^_ `VaVTadWV^ ‑ nc_ Y `a_bc_ bY]S_\5 Y `dbc_Z b`Yb_[ 1cQ[ hc_
12 `aYf_UYcbp bhYcQcm bY^_^Y]_] >9<25 Y \_TYhVb[Qp \_Wm7 3 \385=5
`dbc_Z b`Yb_[ _R_X^QhQVcbp c_\m[_ `dbcl]Y [adT\l]Y b[_R[Q]Y5 Y
R_\miV ^Y[Q[D U\p \_TYhVb[Yf SlaQWV^YZ SSVUV^l b`VgYQ\m^lV Qc_6
]Qa^lV SlaQWV^Yp 1XQ]VcY]5 ^V pS\pojYVbp bY]S_\Q]Y12 ‑ 3D 1YbcY6
^Q2 Y 36 1\_Wm2D YbcY^_Z5 S`a_hV]5 bhYcQVcbp Sb5ݷ hc_ ^V 367 9b`_\m6
X_SQcm bY]S_\ b Y]V^V] >9<5 [_^Vh^_5 ]_W^_5 ^_ ^Y[Q[_Z _b_R_Z a_\Y
U\p ^VT_ ^V `aVUdb]_caV^_5 nc_ `a_bc_ _Rlh^lZ bY]S_\7

; [_b]VcYhVb[Y] _c\YhYp] b\VUdVc _c^VbcY cQ[WV `_Uf_U [ Y]V^_6
SQ^Yo Sbca_V^^lf 1Vb\Y dT_U^_5 RYR\Y_cVh^lf2 ed^[gYZ7 3 \385=5
SbV `aVUY[Qcl5 c_ Vbcm cQ[YV ed^[gYY5 [_c_alV `a_SVapoc ^V[_V
db\_SYV Y S_XSaQjQoc \_TYhVb[_V X^QhV^YV5 Y]Voc Y]V^Q b S_`a_bY6
cV\m^l] X^Q[_] ^Q [_^gVC >E<<H5 5A<H5 1D?=H5 >E=25BH Y c7 `7D aQX6
adiQojYV `aY]YcYSl _R_X^QhV^l S_b[\YgQcV\m^l] X^Q[_]C C5D15
C5D631B15 C5D634B15 F53D?B669<<17 1^Q\_TQ Ta_]_XU[_Z ed^[gYY
3?5B35 YX L?==?> U9C@ 1b]7 bca7 <@<2 XUVbm ^Vc5 S]Vbc_ nc_T_ `aVUd6
b]_caV^ gV\lZ apU ed^[gYZ `aV_RaQX_SQ^Yp5 cQ[Yf [Q[ CDB9>76G<9CD5
>E=25B6GCDB9>75 381B6G9>D575B Y c7 `7 Ed^[gYY baQS^V^Yp U\p hYbV\
SlT\pUpc S`_\^V `aYSlh^_C F5 E5 G5 EF5 GF 1`aY nc_]5 [Q[ ^Y bcaQ^^_5
_cbdcbcSdVc ed^[gYp V^ݷ aQS^_2ݷD `aVUdb]_caV^l _`VaQgYY baQS^V^Yp
Y U\p ^VhYb\_Slf cY`_S5 ^_ SlT\pUpc _^Y ^Vb[_\m[_ ^V`aYSlh^_C U\p
bY]S_\_S nc_ 381BFH5 381BEFH5 U\p bca_[ ‑ CDB9>7GH Y c7 `7

@aY `VaVf_UV b <Yb`Q ^Q \385=5 ^QhY^QojYV hQbc_ Yjdc X^Q[_]do
ed^[gYo =1@31BD _^Q XUVbm Vbcm5 ^_ ^QXlSQVcbp `a_bc_ =1@7 ;a_]V c_6
T_5 `aYbdcbcSdVc Vjݷ ed^[gYp 6?B651385 `aVU^QX^QhV^^Qp U\p SlX_SQ
aQUY `_R_h^_T_ neeV[cQD _^Q aQR_cQVc c_h^_ cQ[ WV5 [Q[ =1@5 ^_ ^V



<B? >VaQXadiQojYV `QaQUYT]l

e_a]YadVc b`Yb[Q YX aVXd\mcQc_S SlX_S_S5 n[_^_]p ^V]^_T_ SaV]V^Y5
Vb\Y cQ[_Z b`Yb_[ ^V ^dWV^7

6jݷ _UY^ U_S_\m^_ XQRQS^lZ ]_]V^c b_bc_Yc S c_]5 hc_ S \385=5
ed^[gYY ^V SbVTUQ S_XSaQjQoc X^QhV^YVD c_h^VV T_S_ap5 S \385=5
X^QhV^YV U\p ^V[_c_alf Sbca_V^^lf ed^[gYZ5 e_a] Y ]Q[6
a_b_S ^V _`aVUV\V^_7 ;\QbbYhVb[YZ `aY]Va nc_T_ ‑ e_a]Q C5D1D
Sb`_]^Y]5 hc_ Vݷ \Yb`_Sb[YZ Q^Q\_T ‑ C5DA ‑ S_XSaQjQVc `aYbS_V^6
^_V X^QhV^YV 1c_h^VV5 `_b\VU^VV YX `aYbS_V^^lf X^QhV^YZ5 `_b[_\m[d
Yf ]_WVc Rlcm R_\miV _U^_T_2D c_h^_ cQ[ WV ^V S_XSaQjQoc ^Y[Q[_T_
X^QhV^Yp e_a]Q 4569>55 ed^[gYY 49C@<1I5 6?B65138 Y ^V[_c_alV Uad6
TYV `aY]YcYSl7 Hc_ ^Vb[_\m[_ bcaQ^^_5 e_a]Q 965 S [_c_a_Z _cbdcbcSd6
Vc caVcYZ QaTd]V^c 1SVc[Q 5<C525 `aY YbcY^^_] db\_S^_] SlaQWV^YY
SVa^ݷc X^QhV^YV5 `_\dhV^^_V [Q[ aVXd\mcQc Sl`_\^V^Yp Sc_a_T_ QaTd6
]V^cQ5 Q `aY \_W^_] db\_SYY ‑ ^YhVT_ ^V SVa^ݷcD YX nc_T_ b\VUdVc5 hc_
96 b _cbdcbcSdojY] SlaQWV^YV] U\p 5<C5 S__RjV ^V\mXp Yb`_\mX_SQcm
[Q[ b_bcQS^do hQbcm R_\VV b\_W^lf SlaQWV^YZ7

3lT\pUV\_ Rl ^Q]^_T_ \_TYh^VV5 Vb\Y Rl 965 RdUdhY SlXSQ^^_Z S ^V`_\^_]
SYUV5 ^V S_XSaQjQ\Q ^Y[Q[_T_ X^QhV^Yp S^V XQSYbY]_bcY _c aVXd\mcQcQ db\_6
SYp7 CQ[_T_ ^V bUV\Q\Y5 `_c_]d hc_ nc_ `_caVR_SQ\_ Rl \Yi^Yf USYWV^YZ7 ;Q[
]l `_]^Y]5 S \385=5 Sl`_\^V^YV _`cY]YXQgYY ݷfS_bc_Slfݷ SlX_S_S pS\pVc6
bp _U^Y] YX [\ohVSlf caVR_SQ^YZ [ aVQ\YXQgYY7 ;Q[ b\VUbcSYV5 SlhYb\V^YV
\oR_Z e_a]l5 [Q[ ed^[gY_^Q\m^_Z5 cQ[ Y b`VgYQ\m^_Z5 ]_WVc XQSVaiYcmbp
^V eY[bQgYVZ S_XSaQjQV]_T_ X^QhV^Yp5 Q SlUQhVZ SlaQWV^Yp5 [_c_a_V ^dW^_
SlhYb\Ycm U\p `_\dhV^Yp aVXd\mcQcQ7 Nc_ [Q[ aQX Y `_XS_\pVc \Y[SYUYa_SQcm
bcV[_SlZ eaVZ] cV[djVZ ed^[gYY U_ c_T_5 [Q[ RdUVc SlhYb\V^Q Vݷ `_b\VU^pp
e_a]Q5 S [_c_a_Z ]_WVc Rlcm aV[dabYS^lZ SlX_S 1^_ ^V _RpXQcV\m^_27

3lhYb\V^YV 96 _Rlh^_ aVQ\YXdVcbp b_SVaiV^^_ _hVSYU^l] b`_b_R_]C ncQ
e_a]Q b^QhQ\Q SlhYb\pVc db\_SYV5 Q XQcV] S XQSYbY]_bcY _c `_\dhV^^_T_ aV6
Xd\mcQcQ _cUQݷc Y^cVa`aVcQc_ad bS_Z Sc_a_Z Y\Y caVcYZ QaTd]V^c 1b__cSVcbcSV^6
^_ SVc[d D85> Y\Y SVc[d 5<C52 b d[QXQ^YV]5 hc_ nc_ SlaQWV^YV ^dW^_ Vjݷ SlhYb6
\Ycm7 6b\Y e_a]Q 96 SlXSQ^Q S ^V`_\^_] SYUV Y `aY SlhYb\V^YY db\_SYp `_\d6
hY\Qbm \_Wm5 e_a]Q ^V]VU\V^^_ S_XSaQjQVc d`aQS\V^YV5 d[QXQS Y^cVa`aVcQc_6
ad5 hc_ aVXd\mcQc ^V _`aVUV\ݷ^ 1E>C@539fi54 F1<E525 ^_ Vb\Y `_\dhY\Qbm YbcY^Q5
96 UVZbcSdVc _Rlh^l] U\p bVRp b`_b_R_]5 ^V U_WYUQpbm _[_^hQ^Yp SlhYb\V^Yp
bS_VT_ Sc_a_T_ QaTd]V^cQ7

Ed^[gYp5 SSVUݷ^^Qp b `_]_jmo 4569>5 Y\Y [Q[ aVXd\mcQc
\p]RUQ6b`Yb[Q5 c_WV ]_WVc ^V S_XSaQjQcm X^QhV^Yp7 ?hVSYU^lZ b`_6
b_R nc_T_ U_RYcmbp ‑ XQSVaiYcm Vݷ cV\_ [Q[_Z6c_ e_a]_Z5 [_c_aQp
bQ]Q ^YhVT_ ^V S_XSaQjQVcD ^_ Vbcm Y baVUbcS_ b`VgYQ\m^_ U\p nc_6
T_ ‑ `bVSU_ed^[gYp F?94C SlaQWV^YV 1F?942 b`VgYQ\m^_ `aVU^QX^Q6
hV^_5 hc_Rl `_a_WUQcm bQ[aQ]V^cQ\m^_V E>C@539fi54 F1<E55 [_c_a_V S
UVZbcSYcV\m^_bcY _hV^m UQWV 7ݷ_^aVUV\V`_ݷ

6bcm Y Vjݷ _UY^5 ]V^VV caYSYQ\m^lZ b`_b_R ^V SVa^dcm X^QhV^YV YX ed^[6
gYY7 3 \385=5 1[Q[5 S`a_hV]5 Y S L?==?> U9C@2 Vbcm baVUbcSQ U\p b_XUQ^Yp
ed^[gYZ5 S_XSaQjQojYf ^Vb[_\m[_ X^QhV^YZD cQ[do ed^[gYo ^dW^_ SlXlSQcm
b`VgYQ\m^l] _RaQX_] ‑ b `_]_jmo =E<D9@<56F1<E56<9CD S L?==?> U9C@ Y\Y



ݷ ::7;7 \385=5C <Yb`5 ^_ ^V b_SbV] <B@

31<<6G9D86F1<E5C S \385=57 3 L?==?> U9C@ ed^[gYo5 S_XSaQjQojdo ^Vb[_\m6
[_ X^QhV^YZ5 ]_W^_ SlXSQcm Y _Rlh^l] `dc5[ݷ c_TUQ SbV X^QhV^Yp5 [a_]V `Va6
S_T_5 RdUdc `a_YT^_aYa_SQ^lD S \385=5 aVXd\mcQc cQ[_T_ SlX_SQ ^V _`aVUV\7^ݷ
9^cVaVb^_5 hc_ `aY]YcYS U\p b_RbcSV^^_ S_XSaQcQ ^Vb[_\m[Yf X^QhV^YZ S _R_Yf
UYQ\V[cQf ^QXSQVcbp _UY^Q[_S_C F1<E5CD nc_ Sbca_V^^Qp ed^[gYp5 `aY^Y]QojQp
`a_YXS_\m^_V [_\YhVbcS_ `QaQ]Vca_S5 [_c_alV Y bcQ^dc S Yc_TV X^QhV^Yp]Y7
3`_\^V \_TYh^_5 hc_ SlX_S F1<E5C RVX `QaQ]Vca_S `aYS_UYc [ S_XSaQjV^Yo
^d\p `QaQ]Vca_S5 c_ Vbcm ed^[gYp S Yc_TV ^YhVT_ ^V S_XSaQjQVc7

=VWUd `a_hY]5 SlXSQcm F1<E5C RVX `QaQ]Vca_S ]_W^_ Y S <Yb`V5 `aYc_] b
cV] WV neeV[c_]5 ^_ cQ] nc_ SlT\pUYc hdWVa_U^l]5 `_b[_\m[d SbV Sbca_V^^lV
ed^[gYY5 e_a]l Y ]Q[a_bl cQ] f_cm hc_6^YRdUm UQ S_XSaQjQoc7

>Q nc_] [_b]VcYhVb[YV _c\YhYp XQ[Q^hYSQocbp Y ^QhY^QVcbp c_5
hV] \385=5 UVZbcSYcV\m^_ _c\YhQVcbp _c caQUYgY_^^lf UYQ\V[c_S7

;Q[ ^Y bcaQ^^_5 VUSQ \Y ^V _b^_S^_V Y UQ\V[_ YUdjVV _c\YhYV
b_bc_Yc S c_]5 hc_ S \385=5 d bY]S_\_S ^Vc Qbb_gYYa_SQ^^_Zݷ
ed^[gYYݷ [Q[ _cUV\m^_Z bdj^_bcYD Vb\Y bY]S_\ b\dWYc Y]V^V]
U\p ed^[gYY 1^VSQW^_5 Sbca_V^^_Z Y\Y SSVUݷ^^_Z `a_TaQ]]Ybc_]25
c_ _RkV[c ed^[gYY pS\pVcbp U\p nc_T_ bY]S_\Q X^QhV^YV]7 Nc_ ]_WVc
`_[QXQcmbp ^V bc_\m bVamݷX^_Z aQX^YgVZ5 ^_ c_a_`Ycmbp ^V bc_YcD bVZhQb
]l aQbb]_caY] _U^_ XQ UadTY] SlcV[QojYV _cboUQ b\VUbcSYp5 Y [
[_^gd nc_T_ aQbb]_caV^Yp hYcQcV\m5 ]_W^_ ^QUVpcmbp5 R_\VV ^V RdUVc
`_\QTQcm [_^gV`gYo ed^[gYpݷ [Q[ X^QhV^YV bY]S_\Qݷ ^VX^QhYcV\m^_Z7

9cQ[5 b\VUbcSYV `VaS_V7 ;Q[ ]l `_]^Y]5 Y^cVa`aVcQc_ad `aY Sl6
hYb\V^YY e_a]l b^QhQ\Q ^dW^_ `_^pcm5 ^V _R_X^QhQVc \Y Vݷ `VaSlZ
n\V]V^c ^Vhc_ b`VgYeYhVb[_V 1U\p caQUYgY_^^lf \Yb`_S ‑ b`Vge_a]d
Y\Y ]Q[a_b27 6b\Y `VaSlZ n\V]V^c b`Yb[Q XQUQݷc _Rlh^do ed^[gYo ‑
RdUdhY \YR_ bY]S_\_]5 Y]V^dojY] ed^[gYo5 \YR_ \p]RUQ6b`Yb[_] ‑
c_ S caQUYgY_^^lf UYQ\V[cQf <Yb`Q b\VUdojY] iQT_] RdUVc SlhYb6
\V^YV SbVf n\V]V^c_S e_a]l5 [a_]V `VaS_T_5 Q YX `VaS_T_ n\V]V^cQ
ed^[gY_^Q\m^lZ _RkV[c YXS\V[QVcbp 1Y\Y bca_Ycbp2 b `_]_jmo c_T_
WV ]VfQ^YX]Q5 [_c_alZ XQUVZbcSdVc b`Vge_a]Q 6E>3D9?> 1^Q`_]^Y]5
hc_ Vݷ SlX_S ]_WVc Rlcm b_[aQjݷ^^_ XQ`YbQ^ S SYUV 3’D YX bY]S_\_S
_^Q YXS\V[QVc _RkV[c Qbb_gYYa_SQ^^_Z ed^[gYY5 YX \p]RUQ6b`Yb[_S ‑
bca_Yc ^_S_V XQ]l[Q^YV27 CQ[ S_c5 S \385=5 SlhYb\pocbp SbV n\V6
]V^cl e_a]l SlX_SQ ed^[gYY5 S[\ohQp `VaSlZD ^Y[Q[YV b`V6
gYQ\m^lV baVUbcSQ [ `VaS_]d n\V]V^cd e_a]l ^V `aY]V^pocbp5 Vb\Y
c_\m[_ _^ ^V bSpXQ^ b_ b`Vge_a]_Z Y\Y ]Q[a_b_]7

9X nc_T_ SlcV[Qoc Vjݷ USQ b\VUbcSYp7 3_6`VaSlf5 S \385=5
\p]RUQ6b`Yb_[ 1XQ]VcY]5 bca_pjYZbp `aQ[cYhVb[Y `_ cV] WV `aQ6
SY\Q]5 hc_ Y S caQUYgY_^^lf \Yb`Qf2 ^V `aVUbcQS\pVc b_R_Z ^YhVT_
S_\iVR^_T_5 nc_ `a_bc_ b`Vge_a]Q5 [_c_aQp SlhYb\pVcbp5 Q `_\dhV^^_V
XQ]l[Q^YV S_XSaQjQVc S [QhVbcSV bS_VT_ X^QhV^YpD ^YhVT_ _b_RV^^_T_
^V `aVUbcQS\pVc b_R_Z Y bQ] bY]S_\ <1=2415 _^ `a_bc_ Y]V^dVc b`Vg6
e_a]d ‑ cQ[ WV5 [Q[ 96 Y\Y 4569>57 3_6Sc_alf5 S \385=5 _cbdcbcSd6
Vc XQ ^V^QU_R^_bcmo [Q[_Z Rl c_ ^Y Rl\_ Q^Q\_T \Yb`_Sb[_Z e_a]l



<BA >VaQXadiQojYV `QaQUYT]l

6E>3D9?> Y Vݷ b_[aQjV^Yp 3’ ‑ _RQ aVWY]Q Vݷ aQR_cl S <Yb`V 1YXS\VhV6
^YV ed^[gY_^Q\m^_T_ _RkV[cQ YX bY]S_\Q Y b_XUQ^YV ^_S_T_ XQ]l[Q^Yp
YX \p]RUQ6b`Yb[Q2 `aVSaQjQocbp S \385=5 S `a_bc_V SlhYb\V^YV7

?cbdcbcSdVc S \385=5 cQ[WV Y `aY]YcYS 6E>31<< ‑ _^ `a_bc_
^V ^dWV^5 SVUm S bYcdQgYY5 TUV S <Yb`V ]l U_\W^l Rl\Y ^Q`YbQcm
hc_6c_ Sa_UV 16E>31<< 6 1 2 325 S \385=5 ]l ]_WV] ^Q`YbQcm `a_6
bc_ 16 1 2 325 `_b[_\m[d ed^[gYp Vbcm X^QhV^YV bY]S_\Q5 Q `VaSlZ
n\V]V^c e_a]l SlhYb\pVcbp7 ?c]VcY]5 hc_ ed^[gYp 1@@<I S \385=5
Vbcm5 Y aQR_cQVc _^Q c_h^_ cQ[ WV5 [Q[ S caQUYgY_^^lf \Yb`Qf7

;_\m b[_a_ X^QhV^YV Y Qbb_gYYa_SQ^^Qp ed^[gYp U\p bY]S_\Q ^V
aQX\YhQocbp5 S`_\^V \_TYh^_ SlT\pUYc Y c_5 hc_ U\p Yf XQUQ^Yp S
\385=5 Yb`_\mXdVcbp _U^Q Y cQ WV b`Vge_a]Q 4569>57 CQ[5

14569>5 =IF1B ;@>2

_`aVUV\pVc `VaV]V^^do =IF1B b ^QhQ\m^l] X^QhV^YV] ;@>5 Q

14569>5 1@<EC< H2 14 < H22

‑ ed^[gYo @<EC<5 [_c_aQp `aYRQS\pVc < [ bS_V]d QaTd]V^cd7 8UVbm
^QR\oUQVcbp Vjݷ _U^_ [_b]VcYhVb[_V aQX\YhYVC S <Yb`V e_a]Q 456E>
`_UaQXd]VSQVc5 hc_ `VaSl] QaTd]V^c_] YUݷc Y]p ed^[gYY5 c_TUQ [Q[
XUVbm Y]p Y e_a]Q\m^lV `QaQ]Vcal b_bcQS\poc VUY^lZ b`Yb_[7 CQ[
bUV\Q^_5 hc_Rl nc_c SQaYQ^c ]_W^_ Rl\_ _c\YhYcm _c `aVUlUdjVT_5
TUV XQUQݷcbp ^QhQ\m^_V X^QhV^YV7 3 `aY^gY`V ]l ]_T\Y Rl c_ WV bQ]_V
^Q`YbQcm Y Y^QhVC

14569>5 @<EC< 1<1=241 1H2 14 < H222

3QaYQ^c b_ b`Yb[_] S `VaS_] `QaQ]VcaV bhYcQVcbp b_[aQjݷ^^_Z e_a6
]_Z cQ[_Z XQ`YbY7

AQX dW ]l XQcVp\Y _RbdWUV^YV e_a]l 4569>55 _c]VcY] Vjݷ USV
Vݷ _b_RV^^_bcY7 3_6`VaSlf5 ncQ e_a]Q ]_WVc Slbcd`Qcm \YR_ e_a]_Z
SVaf^VT_ da_S^p 1D?@6<5F5< 6?B=25 c7 V7 ^Qf_UYcmbp ^Q SVaf^V] da_S^V `a_6
TaQ]]l5 ^V RdUdhY ^Y S_ hc_ S\_WV^^_Z5 \YR_ Vݷ ]_W^_ `_bcQSYcm
S ^QhQ\V R\_[Q ‑ c_ Vbcm S ^QhQ\V cV\Q ed^[gYY \YR_ cV\Q _U^_Z YX
e_a] bV]VZbcSQ <5D7 3 `VaS_] b\dhQV `VaV]V^^Qp _RkpS\pVcbp T\_6
RQ\m^Qp5 S_ Sc_a_] ‑ \_[Q\m^Qp 1cQ[ hc_ Vb\Y S _RkV]\ojV] Y\Y T\_6
RQ\m^_] [_^cV[bcV Vbcm `VaV]V^^Qp b cQ[Y] WV Y]V^V]5 ^_SQp `VaV]V^6
^Qp Vݷ XQcV^pVc5 [Q[ nc_ _Rlh^_ RlSQVc b \_[Q\m^l]Y `VaV]V^^l]Y27
AQb`_\_WYcm SlX_S 4569>5 TUV6c_ Vjݷ bhYcQVcbp _iYR[_Z5 f_cp ^V SbV
aVQ\YXQgYY nc_ `a_SVapoc7

3_6Sc_alf5 b`Yb_[5 b\dWQjYZ `VaSl] QaTd]V^c_] 4569>55 ]_WVc
Rlcm ^V`aQSY\m^l] 1c_hVh^l]27 Nc_ Yb`_\mXdVcbp U\p _RkpS\V^Yp SQ6
aYQUYhVb[Yf ed^[gYZ 7 >Q`aY]Va5
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14569>5 1=IF1B6E>3 H I 7 B5CD2
D 777

2

SS_UYc ed^[gYo =IF1B6E>35 [_c_aQp `aY^Y]QVc ^V ]V^VV USdf `QaQ6
]Vca_S5 c_ Vbcm USQ5 caY5 `pc^QUgQcm5 `pcmb_c ‑ b[_\m[_ dT_U^_5 \Yim
Rl ^V ]V^miV USdf7 @VaSlV USQ eQ[cYhVb[Yf `QaQ]VcaQ bSpXlSQoc6
bp b `VaV]V^^l]Y H Y I5 YX _bcQ\m^lf e_a]YadVcbp b`Yb_[5 [_c_alZ
bSpXlSQVcbp b `VaV]V^^_Z B5CD7

3 L?==?> U9C@ cQ[_V c_WV S_X]_W^_C

1456E> =IF1B6E>3 1H I 6B5CD B5CD2
D 777

2

3_XSaQjQpbm [ aQbb[QXd _ [\ohVSlf b\_SQf L?==?> U9C@ 1b]7 bca7 <@<25 XQ]V6
cY]5 hc_ SQaYQUYhVb[YV ed^[gYY ‑ nc_ VUY^bcSV^^_V aVQ\m^_ `_\VX^_V `aY]V6
^V^YV SbVT_ nc_T_ [_i]Qa^_T_ 7ݷf_XpZbcSQݷ B_XUQcV\Y \385=55 [Q[ SYUY]5 ncd
VUY^bcSV^^do ^dW^do S_X]_W^_bcm `aVU_bcQSY\Y5 Yb`_\mXdp c_hVh^lV b`Yb[Y5
[_c_alV Y cQ[ Vbcm5 Y YXRVWQ\Y SSVUV^Yp Ta_]_XU[Yf Y ^V[aQbYSlf [\ohVSlf
b\_S Y\Y [Q[Yf6\YR_ Yf Q^Q\_T_S7

8Q_U^_ ]_W^_ XQ]VcYcm5 hc_ S \385=5 ^Vc S__RjV ^YhVT_ YX c_T_5 hc_ ]l
d`_]Y^Q\Y S [QhVbcSV ^VWV\QcV\m^lf n\V]V^c_S L?==?> U9C@ S C>:7:7::ݷ ^Y
Q^Q\_TQ ed^[gYY 3?5B355 ^Y _R_Rjݷ^^_T_ `aYbSQYSQ^Yp Sa_UV C5D65 ^Y d`aQS6
\pojYf [_^bcad[gYZ5 XQSpXQ^^lf ^Q ]^_WVbcS_ aQX^__RaQX^lf bY]S_\_S5 cQ[Yf
[Q[ L?==?> U9C@’_Sb[YZ <??@7

; b_WQ\V^Yo5 _c TadXQ dbcQaVSiYf `QaQUYT]5 [_c_alV ]l d`_]Y^Q\Y S
::7:7:;5 \385=5 ^Y[_Y] _RaQX_] ^V YXRQS\V^Q5 hc_ Y `_^pc^_C S bVaVUY^V :B@96f5
[_TUQ _^Q `_pSY\Qbm5 ncY `QaQUYT]l dbcQaVSiY]Y ^V Rl\Y7 @_\dhYcm bca_[_S_V
Y]p U\p UQ^^_T_ bY]S_\Q ]_W^_ b `_]_jmo ed^[gYY CI=2?<6GCDB9>75 Q ^QZcY
1Y\Y b_XUQcm5 Vb\Y ^QZcY ^V dUQ\_bm2 bY]S_\ `_ XQUQ^^_]d Y]V^Y ‑ ed^[gY6
VZ CDB9>76GCI=2?<7 BY]S_\l b `a_YXS_\m^l]Y X^Q[Q]Y S Y]V^Qf UV\Qocbp S
\385=5 c_h^_ cQ[ WV5 [Q[ S L?==?> U9C@ ‑ XQ[\ohV^YV] Y]V^Y bY]S_\Q ]VWUd
SVacY[Q\m^l]Yݷ `Q\_h[Q]Y5ݷ hc_6c_ Sa_UV LR’= J \IV2XU5 D??L7

B bY]S_\Q]Y Y Yf X^QhV^Yp]Y S \385=5 3SpXQ^l Vjݷ USQ ]_]V^6
cQ5 [_c_alV b\VUdVc dhYclSQcm7 3_6`VaSlf5 S \385=5 YX^QhQ\m^_
bdjVbcS_SQ\_ c_\m[_ \V[bYhVb[_V bSpXlSQ^YV 1Vb\Y Sl ^V dSVaV6
^l5 hc_ `_^Y]QVcV5 _ hݷ] YUݷc aVhm5 `VaVhYcQZcV 7:7B27::ݷ 3_6Sc_alf5
b_T\Qb^_ b`VgYeY[QgYY bY]S_\ U_\WV^ Rlcm b^QhQ\Q _`aVUV\ݷ^ b `_6
]_jmo 4569>5 Y\Y [Q[_T_6c_ YX SQaYQ^c_S <5D5 Y \Yim `_b\V nc_T_ VT_
]_W^_ `aYbSQYSQcm b `_]_jmo C5D15 Q U_ cVf `_a bY]S_\Q [Q[ Rl ^V
bdjVbcSdVc7 3`a_hV]5 nc_ _TaQ^YhV^YV _cb\VWYSQoc UQ\V[_ ^V SbV aVQ6
\YXQgYYD S hQbc^_bcY5 L893;5> ^Y[Q[_T_ S_X]djV^Yp `aY `aYbSQYSQ^YY
X^QhV^Yp ^_S_]d bY]S_\d ^V Slb[QXlSQVc7

[@[\ `aVUdb]QcaYSQVc Q^Q\_T UY^Q]YhVb[_T_ bSpXlSQ^YpC e_a]l
6<E946<5D5 =1;56@1B1=5D5B Y @1B1=5D5B9J5D L893;5> Sbݷ nc_ `_UUVaWYSQVc5
f_cp S [>[\ ncYf baVUbcS ^V Rl\_7 3 b_hVcQ^YY b [_^cY^dQgYp]Y UY^Q]YhVb[_V
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bSpXlSQ^YV `aVSaQjQVcbp S ]QcVaYo U_S_\m^_ bcaQ^^do ‑ S hQbc^_bcY5
UY^Q]YhVb[_V SaV]p bdjVbcS_SQ^Yp 1Q^T\7 4I>1=93 5HD5>D2 `VaVbcQݷc Rlcm
`a_]VWdc[_] SaV]V^Y ]VWUd Sf_U_] S ^V[do `a_gVUdad Y Slf_U_] YX ^V5ݷ
`_b[_\m[d [ Sl`_\^V^Yo nc_Z `a_gVUdal `_XU^VV S_X]_WV^ S_XSaQc7 =l ^V
RdUV] aQbb]QcaYSQcm UY^Q]YhVb[_V bSpXlSQ^YV S \385=5C U\p nc_T_ pXl[Q _^_
hdWVa_U^_7

3 [QhVbcSV eYa]V^^lf _b_RV^^_bcVZ \385=5 S U_RQS_[ [ Vݷ \Q[_6
^Yh^_bcY _Rlh^_ ^QXlSQoc5 S_6`VaSlf5 bYbcV]d TYTYV^YhVb[Yf ]Q[a_6
b_S5 Y5 S_6Sc_alf5 cQ[ ^QXlSQV]lV [_^cY^dQgYY 1Q^T\7 3?>D9>E1D9?>CD
S apUV adbb[_pXlh^lf Ybc_h^Y[_S nc_c cVa]Y^ `VaVSVUݷ^ `a_bc_ [Q[
27ݷa_U_\WV^Yp`ݷ =Q[a_bl ]l aQbb]QcaYSQcm ^V RdUV] c_h^_ cQ[ WV5
[Q[ ^V aQbb]QcaYSQ\Y Yf U\p L?==?> U9C@D hc_ [QbQVcbp [_^cY^dQgYZ5
c_ _^Y XQb\dWYSQoc `_Ua_R^_T_ _RbdWUV^Yp5 [_c_a_]d ]l hdcm `_XWV
`_bSpcY] _cUV\m^lZ `QaQTaQe7

::7;7<7 3S_U6SlS_U S \385=5
AQbb[QXlSQp S :7;7::ݷ _ L893;5> \385=55 ]l S `aY]VaQf ^V_U^_6

[aQc^_ Yb`_\mX_SQ\Y ed^[gYo 49C@<1I5 [_c_aQp5 RdUdhY SlXSQ^^_Z b
_U^Y] `QaQ]Vca_]5 SlUQݷc nc_c bS_Z `QaQ]Vca S `_c_[ bcQ^UQac^_6
T_ SlS_UQD cQ] WV SbcaVhQocbp Y SlX_Sl ed^[gYY >5G<9>55 [_c_aQp
SlUQݷc `VaVS_U bca_[Y7

;a_]V ed^[gYY 49C@<1I5 U\p SlS_UQ S \385=5 `aVUdb]_caV^Q ed^[6
gYp GB9D57 NcY USV ed^[gYY Q^Q\_TYh^l ed^[gYp] @B9>3 Y @B9>:
YX <Yb`Q 1b]7 bca7 <@A2C [_TUQ aVhm YUݷc _ SlS_UV bY]S_\_S Y bca_[5
49C@<1I SlS_UYc bQ]Y XQUQ^^lV bca_[Y Y bY]S_\l5 c_TUQ [Q[ GB9D5
`VhQcQVc Yf `aVUbcQS\V^YV `_ `aQSY\Q] \385=5 ‑ XQ[\ohQVc bca_[Y
S US_Z^lV [QSlh[Y5 Q U\p _UY^_h^lf bY]S_\_S SlS_UYc Yf _R_X^QhV6
^Yp5 cQ[YV [Q[ 3eJ5 3e>5G<9>5 Y c7 `7D SlaQWV^Yp _bcQ\m^lf cY`_S ncY
ed^[gYY SlUQoc _UY^Q[_S_7 ;Q[ Y S <Yb`V5 S \385=5 `aVUdb]_caV6
^Q ed^[gYp B5145 `_XS_\pojQp `a_hYcQcm \6SlaQWV^YV 1S c_] hYb\V
aQ^VV SlUQ^^_V b `_]_jmo GB9D55 ^_ ^V 49C@<1I2D Y5 [Q[ Y aQ^VV `aY _R6
bdWUV^YY <Yb`Q5 ]l ^Qbc_pcV\m^_ aV[_]V^UdV] baQXd WV Sl[Y^dcm ncd
S_X]_W^_bcm YX T_\_SlD b]7 _RbdWUV^YV nc_T_ S_`a_bQ Y [_]]V^cQaYZ
^Q bca7 <A97

?c[QXQSiYbm _c B5145 ]l5 [Q[ Y U\p <Yb`Q5 _bcQS\pV] bVRV c_\m[_
S_X]_W^_bcm `_bY]S_\m^_T_ SS_UQD S \385=5 U\p nc_T_ `aVUdb]_caV^Q
ed^[gYp5 ^QXlSQojQpbp5 [Q[ Y S <Yb`V5 B5146381B5 Y XUVbm ^Qb _WY6
UQVc `aYpc^lZ boa`aYXC S _c\YhYV _c <Yb`Q5 TUV ^Q] `aYi\_bm YXapU6
^_ `_`_cVcm5 hc_Rl ed^[gYp ^V \_]Q\Qbm ^Q bYcdQgYY [_^gQ eQZ\Q5 S
\385=5 Sbݷ YX^QhQ\m^_ bUV\Q^_ `aQSY\m^_C B5146381B S_XSaQjQVc \Y6
R_ `a_hYcQ^^lZ bY]S_\5 \YR_ ^V[YZ b`VgYQ\m^lZ _RkV[c5 bY]S_\YXY6
adojYZ ^Qbcd`\V^YV [_^gQ eQZ\Q7 Hc_ nc_ XQ _RkV[c5 b`VgYeY[QgYY
d]Q\hYSQocD cQ[Yf _RkV[c_S cV_aVcYhVb[Y UQWV ]_WVc Rlcm R_\miV
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_U^_T_7 Hc_Rl _`_X^Qcm [_^Vg eQZ\Q5 b\VUdVc S_b`_\mX_SQcmbp ed^[6
gYVZ 5?66?2:53D5 [_c_aQp `_\dhQVc _UY^ QaTd]V^c Y S_XSaQjQVc YbcY6
^d 13D25 Vb\Y Vݷ QaTd]V^c ‑ nc_ RkV[c_ݷ [_^gQ eQZ\Q5ݷ S `a_cYS^_]
b\dhQV S_XSaQjQVc \_Wm 13627

?c]VcY]5 hc_ S \385=5 `aVUdb]_caV^Q cQ[WV Y ed^[gYp GB9D56381B U\p Sl6
S_UQ _cUV\m^_ SXpc_T_ bY]S_\Q5 f_cp 49C@<1I c_WV `_XS_\pVc nc_ bUV\Qcm7 Bca_6
T_ T_S_ap5 b_T\Qb^_ b`VgYeY[QgYY GB9D56381B ‑ nc_ `a_gVUdaQ5 Q 49C@<1I ‑
RYR\Y_cVh^Qp `a_gVUdaQD cQ[Y] cVa]Y^_] S [>[\ _R_X^QhQocbp ed^[gYY5 [_6
c_alV ]_Tdc Rlcm ^Q`YbQ^l ^Q \385=5 Y S _`aVUV\ݷ^^_Z bcV`V^Y YXRlc_h^l
1SSVUV^l `a_bc_ U\p dU_RbcSQ25 c_TUQ [Q[ `a_bclV 5ݷa_gVUdal`ݷ RVX b\_SQ
5ݷRYR\Y_cVh^Qpݷ `aVUbcQS\poc b_R_Z `aY]YcYSl5 _RVb`VhYSQojYV ed^[gY_6
^Q\m^do `_\^_cdC Vb\Y Rl Yf ^V Rl\_5 c_ ^Q`YbQcm Yf Rl\_ Rl ^V\mXp5 S_ Sbp[_]
b\dhQV5 RVX Yb`_\mX_SQ^Yp [_UQ ^Q pXl[Qf5 _c\Yh^lf _c \385=57

<oR_`lc^_ ^Q\YhYV S \385=5 ed^[gYZ @55;6381B Y 381B6B514IH7 @VaSQp
`_XS_\pVc dX^Qcm5 [Q[_Z bY]S_\ RdUVc `a_hYcQ^ b\VUdojY]5 RVX b_RbcSV^^_ hcV6
^Yp bY]S_\QD Sc_aQp b__RjQVc ^QiVZ `a_TaQ]]V5 Vbcm \Y dWV S XQUQ^^_] `_c_[V
2ݷacV_`ݷ1 bY]S_\5 T_c_SlZ [ `a_hcV^Yo7 3`a_hV]5 aQU_SQcmbp aQ^_C b_T\Qb6
^_ U_[d]V^cQgYY L893;5> \385=55 381B6B514IH SbVTUQ S_XSaQjQVc 3D 1YbcY^d2
U\p cVa]Y^Q\m^lf `_ac_S5 cQ[ hc_ db\dT `_ `VaV`a_TaQ]]Ya_SQ^Yo cVa]Y^Q6
\Q 1b]7 c7 2>7=7<ݷ5; ^Q] L893;5> \385=5 ^V `aVU_bcQS\pVc7 ;bcQcY5 nc_ aViV^YV5
`_WQ\dZ5 b\VUdVc `aYX^Qcm `aQSY\m^l] ‑ ^V UV\_ pXl[Q `a_TaQ]]Ya_SQ^Yp
XQ^Y]Qcmbp cQ[Y]Y SVjQ]Y7

@_[Q ]l _TaQ^YhYSQV]bp S aQR_cV bcQ^UQac^l] SS_U_] Y SlS_6
U_]5 Sbݷ R_\VV6]V^VV `a_bc_5 ^_ ^V_Rf_UY]_bcm aQR_cl b eQZ\Q]Y5 [Q[
S_UYcbp5 [QacY^d aVX[_ db\_W^pVc7 B`VgYeY[QgYp [>[\ S__RjV ^V
`aVUdb]QcaYSQVc ^Y[Q[_Z _RaQR_c[Y _iYR_[ `aY _c[alcYY eQZ\Q5 S Vݷ
cV[bcV b[QXQ^_ c_\m[_5 hc_ S_X^Y[QVcݷ _iYR[Qݷ 11> 5BB?B 9C C97>1<5427
=VWUd `a_hY]5 cQ] WV T_S_aYcbp5 hc_ `aY _c[alcYY eQZ\Q ^Q XQ6
`Ybm5 Vb\Y eQZ\ `aY nc_] dWV bdjVbcSdVc5 aVXd\mcQc ^V_`aVUV\ݷ^ 1D85
5ff53D 9C E>C@539fi5425 Y ^V b`aQiYSQZcV5 [Q[YV SVjVbcSQ b_XUQcV\Y nc_Z
b`VgYeY[QgYY d`_caVR\p\Y S^dcam7

[@[\ `aVUdb]QcaYSQVc _RaQR_c[d Yb[\ohV^YZD b_XUQcV\Y L893;5>
\385=5 S bS_VZ U_[d]V^cQgYY ^V d`_]Y^Qoc [@[\5 ^_ _RaQR_c[d Yb6
[\ohYcV\m^lf bYcdQgYZ5 _hV^m `_f_Wdo ^Q cd5 hc_ _`YbQ^Q S [@[\5
Sbݷ WV aVQ\YX_SQ\Y5 cQ[ hc_ `VaVfSQcYcm _iYR[d5 ^V `_XS_\YS aVQ\Y6
XQgYY _RaQRQclSQcm Vݷ `_6bS_V]d5 S L893;5> \385=5 ]_W^_D `aY nc_]
`_bca_Ycm b_RbcSV^^do `_\^_gV^^do _RaQR_c[d _iYR_[5 dSl5 `aQ[cY6
hVb[Y ^VS_X]_W^_7 ?bcQc_[ `QaQTaQeQ ]l `_bSpcY] c_]d5 [Q[ bUV\Qcm
S nc_] `\Q^V f_cp Rl c_5 hc_ S ^QiYf bY\Qf7

?c]VcY] `aVWUV SbVT_5 hc_ S cVa]Y^_\_TYY5 `aY^pc_Z S _`YbQ^Ypf
\385=55 `_c_[Y SS_UQ6SlS_UQ `_hV]d6c_ ^QXlSQocbp `_acQ]Y 1@?BDC27
8QhV] cQ[ _RaQjQcmbp b cVa]Y^Q]Y ‑ S_`a_b5 SYUY]_5 [ b_XUQcV\p]
aQ^^Yf b`VgYeY[QgYZ \385=57 9^cVaVb^_5 hc_ ncY ݷacl_`ݷ ]_Tdc aQ6
R_cQcm \YR_ ^Q SS_U5 \YR_ ^Q SlS_U5 ^_ USd^Q`aQS\V^^lf `_ac_S b`V6
gYeY[QgYY ^V `aVUdb]QcaYSQoc7
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@_\dhYcm _RkV[cl `_ac_S5 b__cSVcbcSdojYV bcQ^UQac^l]
`_c_[Q]5 ]_W^_ b `_]_jmo ed^[gYZ 3EBB5>D69>@ED6@?BD Y
3EBB5>D6?ED@ED6@?BDD b_XUQcV\Y L893;5> \385=5 U_RQSY\Y Vjݷ
ed^[gYo 3EBB5>D65BB?B6@?BD5 [_c_aQp S_XSaQjQVc _RkV[c `_acQ5
b__cSVcbcSdojVT_ UYQT^_bcYhVb[_]d `_c_[d 1CD45BB27 @_UhVa[^ݷ]5 hc_
ncY 3EBB5>D67776@?BD ‑ Y]V^^_ ed^[gYY5 Q ^V hc_6c_ UadT_V5 Y Yf5
hc_Rl `_\dhYcm ^dW^lZ _RkV[c5 b\VUdVc SlXSQcm 1RVX QaTd]V^c_S27
>Q`aY]Va5 SlUQcm UYQT^_bcYhVb[_V b__RjV^YV S L893;5> \385=5 ]_W^_
cQ[ 1_RaQcYcV S^Y]Q^YV ^Q b[_R[Y S_[adT 3EBB5>D65BB?B6@?BD2C

149C@<1I 2`5’B5 ?> 69B5e>2 13EBB5>D65BB?B6@?BD22

B\_S_ 3EBB5>D S Y]V^Qf ed^[gYZ5 [_c_a_V `VaVS_UYcbp [Q[ 5ݷcV[djYZݷ ^QS_6
UYc ^Q ]lb\m5 hc_ ncY `_acl U_\W^_ Rlcm S_X]_W^_ [Q[6c_ `_]V^pcm7 ;Q[ ^Y
bcaQ^^_5 QSc_ad ^V dUQ\_bm `_^pcm5 [Q[ nc_ bUV\Qcm7

?RkV[c `_acQ d[QXlSQVcbp `aY SlX_SV ed^[gYZ SS_UQ Y SlS_UQ U_6
`_\^YcV\m^l] QaTd]V^c_] ‑ U\p >5G<9>5 Y B5146381B _^ RdUVc VUY^6
bcSV^^l]5 U\p 49C@<1I5 GB9D5 Y GB9D56381B ‑ Sc_al]7

?c[alcm eQZ\ ^Q hcV^YV Y\Y XQ`Ybm ]_W^_ b `_]_jmo ed^[gYZ
?@5>69>@ED669<5 Y ?@5>6?ED@ED669<57 ;QWUQp YX ^Yf `aY^Y]QVc a_S6
^_ _UY^ QaTd]V^c ‑ Y]p eQZ\Q S SYUV bca_[YD X^QhV^YV5 [_c_a_V ncY
ed^[gYY S_XSaQjQoc5 SbVTUQ `aVUbcQS\pVc b_R_Z _RkV[c _c[alc_T_
`_acQ7 6b\Y `a_YX_i\Q _iYR[Q \oR_T_ a_UQ5 ed^[gYY d`aQS\V^YV ^V
S_XSaQjQoc5 Q bYbcV]Q Sl`_\^V^Yp ‑ RdUm c_ Y^cVa`aVcQc_a Y\Y RYR6
\Y_cV[Q SaV]V^Y Yb`_\^V^Yp U\p b\dhQp _c[_]`Y\Ya_SQ^^_Z `a_TaQ]6
]l ‑ dUQapVcbp S `Q^Y[d 1^d Q [Q[ Vjݷ nc_ Sbݷ ^QXSQcmH2

@aVWUV hV] `lcQcmbp b nc_Z `Q^Y[_Z b`aQSYcmbp5 _c]VcY] Vjݷ _U^d
U_S_\m^_ bcaQ^^do _b_RV^^_bcm \385=57 5\p XQ[alcYp `_ac_S SS_UQ
Y `_ac_S SlS_UQ `aVUdb]_caV^l aQX^lV ed^[gYYC 3<?C569>@ED6@?BD
Y 3<?C56?ED@ED6@?BD7 9X [Q[Yf b__RaQWV^YZ Yf aQXUV\Y\Y5 _bcQݷcbp
^V`_^pc^l]7

3Va^ݷ]bp [ Yb[\ohV^Yp]5 S_X^Y[QojY] S aVXd\mcQcV _iYR[Y `aY
_c[alcYY eQZ\Q7 L893;5> \385=5 `_XS_\pVc _RaQRQclSQcm Yb[\ohV^Yp
S b__cSVcbcSYY b_ b`VgYeY[QgYVZ CBfi6:;;;7 BQ]lZ `a_bc_Z `aY]YcYS
U\p `VaVfSQcQ Yb[\ohV^YZ ^QXlSQVcbp G9D865H35@D9?>681>4<5B7 ?^
SlXlSQVcbp b USd]p QaTd]V^cQ]Y7 @VaSlZ QaTd]V^c `aVUbcQS\pVc b_6
R_Z ed^[gYo6_RaQR_chY[5 c_ Vbcm cd ed^[gYo5 [_c_aQp U_\W^Q Rlcm
SlXSQ^Q5 Vb\Y Yb[\ohV^YV S_X^Y[^Vc7 NcQ ed^[gYp U_\W^Q Y]Vcm a_S6
^_ _UY^ `QaQ]Vca5 b [_c_al] RdUVc bSpXQ^ _RkV[c Yb[\ohV^Yp7 3c_6
a_Z QaTd]V^c `aVUbcQS\pVc b_R_Z5 _`pcm WV5 ed^[gYo 1nc_c ]_]V^c
hQbc_ b\dWYc Ybc_h^Y[_] ^V`_^Y]Q^Yp25 c_\m[_ dWV b `dbcl] b`Yb[_]
`QaQ]Vca_S7 @aY]YcYS G9D865H35@D9?>681>4<5B `aY]V^pVc bS_Z Sc_6

;;CV[bcl bVaYY \[OR `aVUbcQS\poc b_R_Z `aVU\_WV^Yp `_ c_]d5 [Q[YV Vjݷ
S_X]_W^_bcY f_a_i_ Rl S[\ohYcm S pXl[D QRRaVSYQcdaQ aQbiYea_SlSQVcbp [Q[
\385=5 [5AE5CD O?B R=@<5=5>D1D9?>5 c7 V7 XQ`a_bݷ ^Q aVQ\YXQgYo S 7ݷ5=385\
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a_Z QaTd]V^c [ `dbc_]d b`Yb[d eQ[cYhVb[Yf `QaQ]Vca_S5 `aY nc_] ^Q
Sbݷ SaV]p VT_ SlhYb\V^Yp `VaSlZ QaTd]V^c dbcQ^QS\YSQVcbp S [QhVbcSV
_RaQR_chY[Q Yb[\ohV^YZ7

?Rlh^_ _R_Y]Y QaTd]V^cQ]Y G9D865H35@D9?>681>4<5B b\dWQc
<1=2416SlaQWV^Yp7 5_S_\m^_ ^V_hVSYU^l] _[QXlSQVcbp b\VUdojYZ
]_]V^cC _RaQR_chY[ Yb[\ohV^Yp ^V U_\WV^ S_XSaQjQcm d`aQS\V^YV
_Rlh^l] `dc5[ݷ S `a_cYS^_] b\dhQV c_ WV bQ]_V Yb[\ohV^YV S_X6
^Y[^Vc b^_SQ7 5\p Slf_UQ YX ^VT_ ]_W^_ S_b`_\mX_SQcmbp ]VfQ^YX]_]
[_^cY^dQgYZ5 [_c_alZ RdUVc aQbb]_caV^ S b\VUdojV] `QaQTaQeVD S ^Q6
iV] `aY]VaV ]l `_bcd`Y] `a_jV ‑ XQSVaiY] Sl`_\^V^YV `a_TaQ]]l
b `_]_jmo 5H9D7 3bݷ S]VbcV U_\W^_ SlT\pUVcm `aY]Va^_ cQ[C

1G9D865H35@D9?>681>4<5B
1<1=241 15H2 D ed^[gYp6_RaQR_chY[

D hc_ UV\Qcm5 Vb\Y `a_YX_i\Q _iYR[Q
D 5H 66 _RkV[c Yb[\ohV^Yp
15H9D :2

2
1<1=241 12 D ed^[gYp5 b_UVaWQjQp _b^_S^_Z [_U

D XUVbm `YiVcbp [_U5 S [_c_a_] ]_WVc
D S_X^Y[^dcm Yb[\ohYcV\m^Qp bYcdQgYp

2
2

?cUV\m^_V `a_YbiVbcSYV ‑ `aVb\_SdclZ RkV[c_ݷ Yb[\ohV^Yp7ݷ DSl5 b
ncY] Sbݷ `\_f_5 ^_ `_b\V L?==?> U9C@ ^Qb SapU \Y ]_W^_ hV]6c_ dUY6
SYcm7 CQ[ Y\Y Y^QhV5 ^YhVT_ `_\VX^_T_ ‑ S_ Sbp[_] b\dhQV5 U\p _iYR6
[Y5 bSpXQ^^_Z b _c[alcYV] eQZ\Q ‑ nc_c _RkV[c ^V b_UVaWYc5 YX ^VT_
]_W^_ aQXSV hc_ SlcQjYcm bca_[_S_V b__RjV^YV5 [_c_a_V5 [Q[ ]_W6
^_ U_TQUQcmbp5 bQ]_bc_pcV\m^_ `a_Q^Q\YXYa_SQcm ^QiQ `a_TaQ]]Q Sbݷ
aQS^_ ^V b]_WVc5 `_b[_\m[d _^_ XQSYbYc _c cV[djVZ \_[Q\Y7 8QY^cVaV6
b_SQ^^_]d hYcQcV\o ]l `aVU\_WY] `aY]V^Ycm [ _RkV[cd Yb[\ohV^Yp
ed^[gYo 3?>49D9?>6G<9CD Y `_\oR_SQcmbp ^Q `_\dhYSiYZbp aQXSVbY6
bclZ b`Yb_[5 b_UVaWQjYZ ]Qbbd Sbp[_Z Vad^Ul5 S[\ohQp caQbbd SlX_6
S_S ed^[gYZ b d[QXQ^YV] Yf Y]ݷ^ Y ^_]Va_S bca_[ eQZ\Q Ybf_U^_T_
cV[bcQ `a_TaQ]]l5 Y ^V b_UVaWQjYZ ^YhVT_ YX c_T_5 hc_ ^dW^_7

@a_`a_RdV] `VaV`YbQcm ^Q L893;5> \385=5 `a_TaQ]]d5 [_c_ado ]l
aQ^miV `YbQ\Y ^Q L?==?> U9C@ ‑ hYcQojdo cV[bc_SlZ eQZ\ Y `VhQ6
cQojdo U\Y^l `a_hYcQ^^lf bca_[ 1b]7 bca7 <AA27 ;Q[ ]l X^QV]5 `a_6
TaQ]]d ^Q L893;5> \385=5 ]_W^_ Y [_]`Y\Ya_SQcm5 Y Sl`_\^pcm Y^6
cVa`aVcQc_a_] 1[Q[ b[aY`c27 Hc_Rl bUV\Qcm b[aY`c_S_V Sl`_\^V^YV
S_X]_W^l]5 ^Qh^ݷ] `a_TaQ]]d 1eQZ\ CDB<5>Ch69<57C3=2 b_ bca_[Y

318ECB829>83C9 6C
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;_]`Y\Ya_SQcm `a_TaQ]]d ^Q] nc_ ^V `_]ViQVc ‑ [_]`Y\pc_a 3C3 ncd
bca_[d `a_bc_ `a_YT^_aYadVc7

5Q\m^VZiVV XQSYbYc _c c_T_5 [Q[do SVabYo L893;5> Sl RdUVcV Yb6
`_\mX_SQcm 1b]7 XQ]VhQ^YV ^Q bca7 <B<27 6b\Y Sl Yb`_\mXdVcV hVcSݷacdo
SVabYo5 USV b\VUdojYV bca_[Y SQ] ^V `_caVRdocbp5 Q S_c Vb\Y d SQb dWV
`pcQp SVabYp5 c_5 hc_Rl `_\dhYcm S bS_ݷ aQb`_apWV^YV USQ aQbiYaV6ݷ
^Ypݷ L893;5> ‑ Q Y]V^^_ e_a]d G9D865H35@D9?>681>4<5B Y ed^[gYo
5H9D ‑ `aYUݷcbp bUV\Qcm cQ[C

19=@?BD 13893;5> 3?>49D9?>22
19=@?BD 13893;5> @B?35CC63?>D5HD22

@VaV`YiV] cV`Vam ^Q \385=5 ed^[gYo 4?h9DC

14569>5 14?h9D @?BD <5>2
1<5D 113 1B5146381B @?BD222

13?>4
115?66?2:53DH 32 3D2
115AFH 3 3e>5G<9>52

149C@<1I <5>2
1>5G<9>52
14?h9D @?BD 92

2
15<C5 14?h9D @?BD 14 : <5>222

2
2

2

CV`Vam ^QbcQݷc hVaݷU ^V`aYpc^_Z hݷa^_Z ]QTYY ‑ e_a]l
G9D865H35@D9?>681>4<5B7 ?RaQR_chY[ ]l bUV\QV] `aY]YcYS^l]C
XQbcQSY] VT_ ^Q`VhQcQcm b`Yb_[5 `_\dhV^^lZ YX _RkV[cQ Yb[\ohV^Yp
b `_]_jmo 3?>49D9?>6G<9CD5 XQcV] `VaVSVUݷ] bca_[d Y SlSVUV] dWV
bS_ݷ b_RbcSV^^_V b__RjV^YV _R _iYR[VD Sbݷ nc_ ^Q`aQSY] S UYQT^_bcY6
hVb[YZ `_c_[7 Hc_ [QbQVcbp _b^_S^_Z ed^[gYY5 c_5 hc_Rl ^V `YbQcm
^Vb[_\m[_ aQX Ta_]_XU[_V 13?==1>46<9>561B7E=5>DC25 ]l b `_]_jmo
<5D bSpWV] `_\dhV^^lZ _c ^Vݷ b`Yb_[ `QaQ]Vca_S b `VaV]V^^_Z5 Q
XQcV]5 Vb\Y b`Yb_[ `dbc_Z5 SlX_SV] 4?h9D U\p bcQ^UQac^_T_ `_c_[Q
SS_UQ5 Vb\Y WV b`Yb_[ ^V `dbc5 S_b`_\mXdV]bp `VaSl] VT_ n\V]V^c_] S
[QhVbcSV Y]V^Y eQZ\Q5 _c[a_V] nc_c eQZ\ ^Q hcV^YV5 SlX_SV] 4?h9D5
XQcV] XQ[a_V] eQZ\7 @_\dhYcbp `aY]Va^_ b\VUdojVVC

1G9D865H35@D9?>681>4<5B
1<1=241 15H2

1GB9D5 13?>49D9?>6G<9CD 5H2 13EBB5>D65BB?B6@?BD22
1>5G<9>5 13EBB5>D65BB?B6@?BD22
149C@<1I 2C?=5D89>7 GB?>7 1619<54 D? ?@5>H2e>2

13EBB5>D65BB?B6@?BD22
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15H9D :2 D G9D8?ED D89C5 5>4<5CC <??@ ?33EBC
2
1<1=241 12

1<5D 111B7C 13?==1>46<9>561B7E=5>DC222
196 1>E<<H 1B7C2

14?h9D 13EBB5>D69>@ED6@?BD2 92
1<5D 11@?BD 1?@5>69>@ED669<5 131B 1B7C2222

14?h9D @?BD 92
13<?C569>@ED6@?BD @?BD2

2
2

2
2

2

;Q[ ^Y bcaQ^^_5 SVbm nc_c5 _c[a_SV^^_ T_S_ap5 RaVU ‑ Vjݷ ^V `aYT_6
S_a pXl[d \385=57 2\QT_UQap caQ^b\pgYY hVaVXݷ BYݷ `a_TaQ]]l ^Q
\385=5 ]_Tdc \VT[_ _RaQjQcmbp [ ed^[gYp]5 ^Q`YbQ^^l] ^Q BY5 Y ^Q6
_R_a_cD nc_ `_XS_\pVc Sbݷ SXQY]_UVZbcSYV b S^Vi^Y] ]Ya_] 1c_5 b hV]
d \385=55 [Q[ SYUY]5 `a_bc_ RVUQ2 S_X\_WYcm ^Q ]_Ud\Y5 ^Q`YbQ^^lV
^Q BY5 Q U\p [_UQ ^Q \385=5 _bcQSYcm SbVS_X]_W^do ^VcaYSYQ\m^do
\_TY[d7 3_X]_W^_5 _chQbcY `_nc_]d \385=5 S ^QiV SaV]p `aY]V^pVcbp
^Q `aQ[cY[V ^Q]^_T_ hQjV5 hV] L?==?> U9C@7

::7;7=7 ;_^cY^dQgYY 1`a_U_\WV^Yp2
;_^cY^dQgYo5 Y\Y `a_U_\WV^YV 1Q^T\7 3?>D9>E1D9?>25 `a_jV

SbVT_ S_b`aY^Y]Qcm [Q[ ^V[YZ ]_b`Ybݷ c_T_5 hc_ _bcQ\_bm bUV\Qcm5 hc_6
Rl XQ[_^hYcm SlhYb\V^Yp7ݷ ;_^Vh^_5 _U^_Z eaQX_Z _Rkpb^Ycm nc_c
cVa]Y^ ^V `_\dhYcbp5 `_nc_]d `_`a_RdV] [_^[aVcYXYa_SQcm SS_U^lV7
@aVUbcQSmcV bVRV5 hc_ SQiQ `a_TaQ]]Q Sl`_\^pVc cV\_ ^V[_c_a_Z
ed^[gYY7 3b5ݷ hc_ Vjݷ db`VVc `a_YX_ZcY U_ ]_]V^cQ5 [_TUQ ed^[gYp
SVa^ݷc d`aQS\V^YV5 ^Qb 1db\_S^_2 ^V S_\^dVcD ^_ [_TUQ6c_ _^Q Sbݷ WV
SVa^ݷc d`aQS\V^YV c_]d5 [c_ Vݷ SlXSQ\ ‑ Y 1XQ Yb[\ohV^YV] ^V[_c_alf
_b_Rlf bYcdQgYZ2 SVa^ݷc `aY nc_] X^QhV^YV7

C_c5 [c_ ^Qid ed^[gYo SlXSQ\5 `_\dhYc nc_ X^QhV^YV5 `_b\V hVT_
1S_X]_W^_5 baQXd5 Q ]_WVc Rlcm5 Y _hV^m bY\m^_ ^V baQXd2 XQSVaiYc Sl6
hYb\V^YV bS_VT_ cV\Q Y c_WV SVa^ݷc X^QhV^YVD VT_ SlXlSQojYZ5 S bS_o
_hVaVUm5 U_\WV^ RdUVc XQSVaiYcm Sl`_\^V^YV bS_VT_ cV\Q Y c7 U75 Y cQ[
`_[Q ^V XQ[_^hYcbp `a_TaQ]]Q7 3bp ncQ `_b\VU_SQcV\m^_bcm UVZbcSYZ
S_ Sbݷ] Vݷ SV\Y[_\V`YY ‑ c_ Vbcm cV UVZbcSYp5 [_c_alV RdUdc Sl`_\^V6
^l b ]_]V^cQ S_XSaQcQ YX cV[djVZ ed^[gYY U_ _[_^hQ^Yp Sl`_\^V^Yp
`a_TaQ]]l ‑ Y Vbcm5 b_RbcSV^^_ T_S_ap5 [_^cY^dQgYpD _Rlh^_ T_S_apc _
[_^cY^dQgYY cV[djVZ ed^[gYY5 Y\Y `a_bc_ _ cV[djVZ [_^cY^dQgYY7

8UVbm b\VUdVc _RaQcYcm S^Y]Q^YV ^Q c_5 hc_ aQR_cQ [_^cY^dQ6
gYY XQSYbYc _c c_T_5 [Q[_V X^QhV^YV SVa^ݷc cV[djQp ed^[gYp7



=9? >VaQXadiQojYV `QaQUYT]l

Nc_c eQ[c `_^QU_RYcbp ^Q] ^Vb[_\m[Y]Y QRXQgQ]Y ^YWV5 `_[Q `a_bc_
XQ`_]^Y] VT_7

; nc_]d ]_]V^cd d hYcQcV\p ]_T\_ b\_WYcmbp S`VhQc\V^YV5 hc_ [_^6
cY^dQgYp `aVUbcQS\pVc b_R_Z ^V[do hYbc_ d]_XaYcV\m^do QRbcaQ[gYo5
^_ nc_ S`VhQc\V^YV _R]Q^hYS_7 @aY`_]^YS5 [Q[ dbca_V^ Q``QaQc^lZ
bcV[ Y [Q[ VT_ Yb`_\mXdoc `a_TaQ]]l5 ^Q`YbQ^^lV ^Q [_]`Y\YadV]lf
e_^^VZ]Q^_Sb[Yf pXl[Qf5 cQ[Yf [Q[ @Qb[Q\m5 BY Y\Y BY445 ]l ]_6
WV] XQ]VcYcm5 hc_ [_^cY^dQgYp Y]VVc U_bcQc_h^_ _hVSYU^_V `aVUbcQS6
\V^YV S SYUV [_^[aVc^_Z Y^e_a]QgYY5 faQ^pjVZbp S `Q]pcY7 CQ[5 Vb\Y
Rl ]l `_`lcQ\Ybm aVQ\YX_SQcm [_^cY^dQgYY S hYbc_] BY5 c_ ^Q] fSQ6
cY\_ Rl b_UVaWY]_T_ bcV[Q _c VT_ ݷU^_WYp_`ݷ ‑ QUaVbQ5 TUV ^QhY^Q6
Vcbp bV[gYp bcV[Q S `a_bcaQ^bcSV ^QiVT_ `a_gVbbQ ‑ U_ c_T_ ]VbcQ5 TUV
aQb`_\QTQ\Qbm SVaiY^Q bcV[Q `VaVU SlX_S_] cV[djVZ ed^[gYY7 3 bQ6
]_] UV\V5 S bcV[V faQ^pcbp QUaVbQ S_XSaQcQ S cV\Q SbVf ed^[gYZ5 [_c_6
alV [ ^Qbc_pjV]d ]_]V^cd Rl\Y SlXSQ^l5 ^_ Vjݷ ^V XQSVaiY\Ybm5 cQ[
hc_ Y]V^^_ b_UVaWY]_V bcV[Q _`aVUV\pVc5 [Q[YV Vjݷ UVZbcSYp RdUdc
Sl`_\^V^l S [QWU_Z YX ncYf ed^[gYZ5 `aVWUV hV] _^Q SVa^ݷc d`aQS6
\V^YV7 ;_^Vh^_5 bQ]Y ncY UVZbcSYp _`aVUV\pocbp b[_aVV ]QiY^^l] [_6
U_]5 aQb`_\_WV^^l] ^QhY^Qp b QUaVb_S S_XSaQcQ5 ^_ SVUm ]QiY^^lZ
[_U S f_UV aQR_cl `a_TaQ]]l ^V ]V^pVcbp7

3l`_\^V^YV `a_TaQ]]l5 ^Q`YbQ^^_Z ^Q \385=5 Y UadTYf ^Ve_^^VZ6
]Q^_Sb[Yf pXl[Qf5 ]_WVc Rlcm _aTQ^YX_SQ^_ b_SVaiV^^_ ^V cQ[5 [Q[
Sl`_\^V^YV `a_TaQ]]l ^Q `a_gVUda^_] pXl[VD S hQbc^_bcY5 Q``QaQc6
^lZ bcV[ ]_WVc \YR_ ^V Yb`_\mX_SQcmbp S_SbV5 \YR_ Yb`_\mX_SQcmbp5
^_ ^V cQ[5 [Q[ ]l ]_T\Y Rl _WYUQcm 1[ nc_]d S_`a_bd S `aY]V^V^YY
[ \385=5 ]l Vjݷ SVa^ݷ]bp2D cdc SQW^_ UadT_VC [_^cY^dQgYp ^V `aVU6
bcQS\pVc b_R_Z ^YhVT_ cQ[_T_5 hc_ Rl\_ Rl b\Yi[_] b\_W^_ _`YbQcm
S SYUV UQ^^lf5 SVUm nc_ SbVT_ \Yim ^QR_a [_^cV[bc_S SlhYb\V^Yp cVf
ed^[gYZ5 [_c_alV [ ^Qbc_pjV]d ]_]V^cd ^QhQ\Ybm5 ^_ ^V XQ[_^hY\Ybm7

3 \385=5 [_^cY^dQgYp `aVUbcQS\V^Q `VaS_[\Qbb^l] _RkV[c_]5 c_
Vbcm Vݷ ]_W^_5 [Q[ Y \oR_V _Rlh^_V X^QhV^YV5 `aYbSQYSQcm `VaV]V^6
^l]5 UV\Qcm hQbcmo R_\VV b\_W^lf SlaQWV^YZ5 `VaVUQSQcm S ed^[gYY
[Q[ `QaQ]Vca Y S_XSaQjQcm YX ed^[gYZ S [QhVbcSV S_XSaQjQV]_T_ X^Q6
hV^Yp7 @aY nc_] `aVUdb]_caV^Q \Yim _U^Q _`VaQgYp ^QU [_^cY^dQgY6
VZ5 Sb[alSQojQp Vݷ bdcmC _RkV[c [_^cY^dQgYY ]_W^_ ݷSlXSQcmݷ
[Q[ _Rlh^do ed^[gYo _U^_T_ QaTd]V^cQ Y\Y5 Vb\Y dT_U^_5 `aY6
]V^Ycm [ _U^_]d `QaQ]Vcad ‑ c_h^_ cQ[ WV5 [Q[ ]_W^_ `aY]V^Ycm [
`QaQ]Vcad ed^[gYo _U^_T_ QaTd]V^cQ7

Nc_c QaTd]V^c [_^cY^dQgYY ^dWUQVcbp S U_`_\^YcV\m^lf `_pb^V6
^Ypf7 3 \oR_Z ]_]V^c Sbݷ _bcQSiVVbp Sl`_\^V^YV `a_TaQ]]l ]_W^_
aQXUV\Ycm ^Q c_5 hc_ `a_YX_ZUݷc U_ S_XSaQcQ YX cV[djVZ ed^[gYY Y
c_5 hc_ `a_YX_ZUݷc `_b\V 1b_RbcSV^^_ [_^cY^dQgYo27 NcY USQ `VaY_UQ
SlhYb\V^YZ bSpXQ^l ]VWUd b_R_Z X^QhV^YV]5 [_c_a_V SVa^ݷc ed^[6
gYp5 c_ Vbcm aQR_cQ [_^cY^dQgYY ^QhY^QVcbp b c_T_5 hc_ _^Q `_\dhQ6
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Vc 1^Q Sf_U12 X^QhV^YV5 S_XSaQjݷ^^_V `_a_UYSiVZ Vݷ ed^[gYVZ7 9]V^6
^_ nc_ X^QhV^YV Y `VaVUQݷcbp VUY^bcSV^^l] `QaQ]Vca_] `aY SlX_SV
[_^cY^dQgYY [Q[ ed^[gYY7

9cQ[5 `_\dhQVcbp5 hc_ ]l ]_WV] `aVUbcQSYcm S SYUV ^V[_c_a_T_
_RkV[cQ Sbo cd `_b\VU_SQcV\m^_bcm UVZbcSYZ5 [_c_alV `a_YX_ZUdc
`_b\V S_XSaQcQ YX cV[djVZ ed^[gYY7 >QU_ _c]VcYcm5 hc_ SaV]p WYX6
^Y nc_T_ _RkV[cQ ^Y[Q[ ^V XQSYbYc _c SaV]V^Y SlhYb\V^Yp cV[djVZ
ed^[gYY5 _RkV[c ]_WVc Rlcm U_bcd`V^ [Q[ S ed^[gYpf5 SlXSQ^^lf YX
cV[djVZ ed^[gYY 1c_ Vbcm fa_^_\_TYhVb[Y U_ ]_]V^cQ Vݷ XQSVaiV^Yp25
cQ[ Y `_b\V XQSVaiV^Yp cV[djVZ ed^[gYY7 ?c bQ]_Z cV[djVZ ed^[6
gYY _RkV[cd [_^cY^dQgYY ^dW^_ c_\m[_ X^QhV^YVD ^_ nc_ X^QhV^YV5 [Q[
]l dWV `_^p\Y5 ^V _RpXQcV\m^_ `_\dhQcm caQUYgY_^^l] `dc5[ݷ c_ Vbcm
U_WUQSiYbm ]_]V^cQ XQSVaiV^Yp cV[djVZ ed^[gYYC S \oR_Z ]_]V^c
[_^cY^dQgYo ]_W^_ `aY]V^Ycm [ \oR_]d X^QhV^Yo5 `_\dhV^^_]d _c6
[dUQ dT_U^_ Y [Q[Y] dT_U^_ b`_b_R_]7 5Q\m^VZiYZ f_U SlhYb\V^YZ
`aY nc_] SlT\pUYc cQ[5 [Q[ Vb\Y Rl nc_ 1`VaVUQ^^_V [_^cY^dQgYY [Q[
`QaQ]Vca2 X^QhV^YV Rl\_ c_\m[_ hc_ S_XSaQjV^_ c_Z ed^[gYVZ5 hmp
[_^cY^dQgYp SlXSQ^Q7 3lXlSQp [_^cY^dQgYo [_TUQ6c_ `_c_] 1`_XWV5
hV] _^Q Rl\Q XQ[_^bVaSYa_SQ^Q S _RkV[cV25 ]l cV] bQ]l] S_XSaQjQV]
`a_TaQ]]d S b_bc_p^YV5 S [_c_a_] _^Q ^Qf_UY\Qbm S ]_]V^c b_XUQ^Yp
_RkV[cQ [_^cY^dQgYY5 Y XQbcQS\pV] Vݷ ^QhQcm b^QhQ\Q Sbo `_b\VU_6
SQcV\m^_bcm SlhYb\V^YZ5 b_bcQS\pojYf [_^cY^dQgYo ‑ S_X]_W^_5 b
UadTY] X^QhV^YV]5 ^VWV\Y c_5 hc_ Rl\_ S_XSaQjV^_ S ncd [_^cY^dQ6
gYo ed^[gYVZ 1Vb\Y cQ[_V X^QhV^YV S__RjV bdjVbcS_SQ\_5 hc_5 [Q[ ]l
dSYUY] YX UQ\m^VZiYf `aY]Va_S5 b_SVaiV^^_ ^V eQ[c27

; ^l^Vi^V]d ]_]V^cd d hYcQcV\p S ]lb\pf ]_WVc _RaQX_SQcmbp
`_\^lZ RQaUQ[ ‑ Y nc_5 dSl5 ^_a]Q\m^_5 `_b[_\m[d [_^cY^dQgYY ‑ ]Q6
cVaYp U\p `_bcYWV^Yp SVbm]Q b\_W^Qp5 Q ]l `_[Q ^V c_\m[_ ^V `aYS_6
UY\Y `aY]Va_S5 ^_ UQWV ^V aQbb[QXQ\Y5 [Q[ S__RjV ݷXQ[_^bVaSYa_SQcmݷ
[_^cY^dQgYo7 @_`lcQV]bp Yb`aQSYcmbp7

6UY^bcSV^^lZ b`_b_R _e_a]Ycm [_^cY^dQgYo S SYUV _RkV[6
cQ ‑ SlXSQcm Sbca_V^^do ed^[gYo5 [_c_aQp YX^QhQ\m^_ ^QXlSQ\Qbm
31<<6G9D863EBB5>D63?>D9>E1D9?>D `YbQcm bc_\m U\Y^^_V ^QXSQ^YV \o6
Up] ^V f_cV\_bm5 cQ[ hc_ Y]p ed^[gYY Sb[_aV b_[aQcY\_bm U_ \Q[_^Yh6
^_T_ 31<<8335 f_cp bcQa_V Y]p `aY WV\Q^YY c_WV ]_W^_ Yb`_\mX_SQcm7
Ed^[gYp 31<<833 `_\dhQVc _UY^ `QaQ]Vca5 [_c_alZ bQ] U_\WV^ Rlcm
ed^[gYVZ _c _U^_T_ QaTd]V^cQD 31<<833 SlX_SVc ncd ed^[gYo 1bS_Z
b_RbcSV^^lZ `QaQ]Vca25 `VaVUQS VZ `QaQ]Vca_] _RkV[c [_^cY^dQgYY7

?Rlh^_ `QaQ]Vca U\p 31<<833 `_\dhQoc SlhYb\V^YV]
\p]RUQ6b`Yb[Q5 c_ Vbcm UV\Qoc hc_6c_ Sa_UV

131<<833 1<1=241 1332 777 22

?RkV[c [_^cY^dQgYY _[QXlSQVcbp bSpXQ^ b `QaQ]Vca_] 335 [_c_alZ U_6
bcd`V^ S cV\V \p]RUQ6b`Yb[Q7 ?cUV\m^lZ S_`a_b5 [_^cY^dQgYo [Q[_Z
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ed^[gYY 31<<833 `VaVUQbc `QaQ]Vca_] S SlXlSQV]do Y] ed^[gYo5
Y\Y5 Y^QhV T_S_ap5 UVZbcSYp ^QhY^Qp b [Q[_T_ S_ZUdc S ncd [_^cY^d6
QgYo7 ?cSVc ^Q nc_c S_`a_b U_S_\m^_ `a_bcC nc_ RdUVc [_^cY^dQgYp
bQ]_T_ 31<<8335 c_ Vbcm _^Q RdUVc b_UVaWQcm SbV UVZbcSYp5 ^QhY^Qp b
bQ]_T_ `VaS_T_ `_b\V _RaQjV^Yp [ 31<<8337

9X nc_T_ b\VUdVc5 hc_ SlX_S [_^cY^dQgYY5 ݷXQ[_^bVaSYa_SQ^^_Zݷ
cQ[Y] b`_b_R_]5 S `aY]V^V^YY [ `a_YXS_\m^_]d `QaQ]Vcad H bUV\QVc
Sbݷ cQ[5 RdUc_ nc_ X^QhV^YV H Rl\_ S_XSaQjV^_ e_a]_Z SlX_SQ 31<<8335
c_ Vbcm [Q[ RdUc_ Rl nc_ bQ]_ _RaQjV^YV [ 31<<833 SVa^d\_ X^QhV^YV7

E_a]Q _RaQjV^Yp [ 31<<833 ]_WVc SVa^dcm X^QhV^YV Y R_\VVݷ icQc6
^l]ݷ b`_b_R_]C Vb\Y ed^[gYp5 `VaVUQ^^Qp S 31<<8335 XQSVaiYcbp Y
SVa^ݷc X^QhV^YV5 c_ nc_ X^QhV^YV bcQ^Vc S_XSaQjQV]l] X^QhV^YV] Y U\p
bQ]_T_ 31<<833D ^_ S_ ]^_TYf b\dhQpf U_ nc_T_ ^V U_f_UYcC `a_TaQ]6
]Ybcl hQbc_ `aVU`_hYcQoc S_XSaQjQcm d`aQS\V^YV YX^dcaY 31<<833
`dcݷ] SlX_SQ [_^cY^dQgYY7 >Q`aY]Va5 SlaQWV^YV

131<<833 1<1=241 1332 ;>22

SVa^ݷc5 VbcVbcSV^^_5 hYb\_ ;>5 `_b[_\m[d nc_ hYb\_ bcQ^Vc aVXd\mcQc_]
ed^[gYY5 `_\dhV^^_Z YX \p]RUQ6b`Yb[QD SlaQWV^YV
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c_WV SVa^ݷc ;>5 ^_ S nc_] b\dhQV S_XSaQc `a_Ybf_UYc hVaVX _RaQjV^YV
[ [_^cY^dQgYY 1`aY]V^V^YV _RkV[cQ [_^cY^dQgYY [ X^QhV^Yo ;>25 ^d
Q bQ]Q `_ bVRV ed^[gYp5 [_c_aQp XUVbm `_\dhV^Q YX <1=2415 S__RjV ^V
S_XSaQjQVc d`aQS\V^Yp ‑ _^Q `aV[aQjQVc Sl`_\^pcmbp5 [_TUQ S^dcaY
^Vݷ `a_Ybf_UYc _RaQjV^YV [ [_^cY^dQgYY7

>Vb_]^V^^_5 _RQ `aYSVUݷ^^lf `aY]VaQ QRb_\oc^_ RVbb]lb\V^^l ^Q `aQ[6
cY[VD ]l `aYSV\Y Yf c_\m[_ U\p Y\\obcaQgYY c_T_5 [Q[ aQR_cQVc 31<<8337

;_^cY^dQgYY `aY S^Y]QcV\m^_] aQbb]_caV^YY _[QXlSQocbp bS_VT_
a_UQ _R_RjV^YV] ^Vb[_\m[Yf X^Q[_]lf ^Q] Y^bcad]V^c_S5 bSpXQ^^lf
b `VaVUQhVZ d`aQS\V^Yp7 B Yf `_]_jmo ]_W^_ bUV\Qcm Q^Q\_T _`VaQ6
c_aQ B5DEB>5 X^Q[_]_T_ ^Q] `_ BY Y BY44D ]_W^_ _aTQ^YX_SQcm _RaQ6
R_c[d Yb[\ohYcV\m^lf bYcdQgYZ5 SVbm]Q ^Q`_]Y^Qojdo c_5 hc_ `_U
ncY] cVa]Y^_] `_^Y]QVcbp S BY44D S U_SVaiV^YV SbVT_ [_^cY^dQgYY
]_W^_ Yb`_\mX_SQcm U\p `a_bc_Z `VaVUQhY d`aQS\V^Yp Sa_UV c_Z5 hc_
UV\QVc bc_\m ^V\oRY]lZ `a_TaQ]]YbcQ]Y _`VaQc_a 7?D? 1f_cp5 [_^Vh6
^_5 7?D? c_\m[_ `VaVUQݷc d`aQS\V^YV5 c_TUQ [Q[ [_^cY^dQgYY ]V^poc
Sbݷ b_bc_p^YV SlhYb\V^Yp `a_TaQ]]l27 >_ ^Q bQ]_] UV\V S_X]_W^_6
bcY [_^cY^dQgYZ Vjݷ iYaV ‑ Vbcm cQ[YV b`_b_Rl _aTQ^YXQgYY aQR_cl
`a_TaQ]]l5 [_c_alV ]_Tdc Rlcm bUV\Q^l c_\m[_ ^Q [_^cY^dQgYpf7

>Qh^ݷ] b `a_bc_T_ ‑ `_[QWV]5 [Q[ b `_]_jmo [_^cY^dQgYZ _aTQ^Y6
X_SQcm U_ba_h^lZ Slf_U YX cV\Q ed^[gYY 1Y S__RjV \oR_Z d`aQS\po6
jVZ [_^bcad[gYY27 CV\_ ed^[gYY Y\Y UadT_Z eaQT]V^c `a_TaQ]]l5
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YX [_c_a_T_ f_hVcbp Y]Vcm S_X]_W^_bcm ^V]VU\V^^_ 5ݷSl`alT^dcmݷ
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3 \oR_] ]VbcV _e_a]\V^^_T_ cQ[Y] _RaQX_] eaQT]V^cQ [_UQ ]l ]_6
WV] SbcQSYcm SlX_S 1B5DEB> F1<2 1S [QhVbcSV F1< ]_WVc Slbcd`Qcm
`a_YXS_\m^_V X^QhV^YV2 ‑ Y nc_ `aYSVUݷc [ ^V]VU\V^^_]d XQSVaiV^Yo
Sl`_\^V^Yp ^QiVT_ eaQT]V^cQ5 `_b\V hVT_ Sbp ncQ e_a]Q 1Y]VojQp
31<<833 ^Q bS_ݷ] SVaf^V] da_S^V2 SVa^ݷc X^QhV^YV F1<7 ;_^Vh^_5 Y]p
B5DEB> ]l SlRaQ\Y YX b__RaQWV^YZ ^QT\pU^_bcY5 _^_ cdc ^Y ^Q hc_
^V S\YpVc ‑ nc_ `a_bc_ `VaV]V^^Qp5 b [_c_a_Z bSpXlSQVcbp X^QhV^YV
[_^cY^dQgYY5 Y _^Q ]_T\Q Rl ^QXlSQcmbp [Q[ dT_U^_ Y^QhV7

@dbcm5 ^Q`aY]Va5 d ^Qb Y]VVcbp ^V[YZ 1U_bcQc_h^_ U\Y^^lZ2 b`Yb_[
Y ]l f_cY] _clb[Qcm S [ݷ^ `VaSlZ n\V]V^c5 dU_S\VcS_apojYZ ^V[_c_6
a_]d db\_SYo5 _e_a]\V^^_]d S SYUV ed^[gYY6`aVUY[QcQ7 CQ[_Z `_Yb[
]_W^_ _e_a]Ycm S SYUV ed^[gYY USdf QaTd]V^c_S5 `VaSlZ RdUVc ^QXl6
SQcmbp G1>D54H Y XQUQSQcm `aVUY[Qc5 hVaVX Sc_a_Z 1<CD2 RdUVc `VaVUQ6
SQcmbp b`Yb_[7 5\p `a_b]_caQ b`Yb[Q S_b`_\mXdV]bp Sbca_V^^_Z ed^[6
gYVZ 6?B651385 Y Vb\Y _hVaVU^_Z n\V]V^c _RaQcY\ ^Qi `aVUY[Qc S Yb6
cY^d5 SVa^ݷ] nc_c n\V]V^c5 S_b`_\mX_SQSiYbm ]VfQ^YX]_] d`aQS\V^Yp
[_^cY^dQgYp]YC
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eaQT]V^cQ `a_TaQ]]l5 [_c_alZ ^dW^_ U_ba_h^_ XQSVaiYcm 1[Q[ nc_
bUV\Q^_ S ^QiV] `aY]VaV25 ^_ Y YX \oR_Z ed^[gYY5 [_c_ado nc_c eaQT6
]V^c `ap]_ Y\Y [_bSV^^_ SlXlSQVc ‑ \Yim Rl S ^VZ _[QXQ\bp U_bcd`V^
^dW^lZ _RkV[c [_^cY^dQgYY7 @dbcm5 [ `aY]Vad5 d ^Qb dWV Vbcm ed^[6
gYp5 [_c_aQp `a_b]QcaYSQVc b`Yb_[ Y U\p SbVf n\V]V^c_S5 dU_S\VcS_ap6
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SYo ‑ cQ5 [_c_ado ]l aViQ\Y S `aVUlUdjV] `aY]VaV ‑ R\QT_UQap
]VfQ^YX]d [_^cY^dQgYZ ]_WVc Rlcm aViV^Q b `_]_jmo nc_Z ed^[6
gYY5 hc_ U\p \oUVZ5 ^VX^Q[_]lf b [_^cY^dQgYp]Y5 SlT\pUYc ^Vb[_\m6
[_ ^V_WYUQ^^_7 5\p nc_T_ ^Q] `_caVRdVcbp ݷXQ[_^bVaSYa_SQcmݷ [_^6
cY^dQgYo Y `VaVUQcm Vݷ ‑ S_c `ap]_ bQ]d [_^cY^dQgYo1 ‑ ed^[gYY
DB1F5BC5 S a_\Y 31<<213; 6ed^[gYYC
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4\pUp ^Q nc_c `aY]Va5 \VT[_ U_TQUQcmbp5 [Q[ b `_]_jmo [_^cY^dQ6
gYZ _aTQ^YX_SQcm _RaQR_c[d Yb[\ohV^YZ 7 3bV ed^[gYY5 [_c_alV
`_ ^QiVZ XQUd][V U_\W^l Rlcm b`_b_R^l 1`ap]_ Y\Y [_bSV^^_2 SlRa_6
bYcm Yb[\ohV^YV5 ^QU_ b^QRUYcm U_`_\^YcV\m^l] `QaQ]Vca_]7 HVaVX
nc_c `QaQ]Vca RdUVc `VaVUQSQcmbp _RkV[c [_^cY^dQgYY b c_T_ da_S6
^p S\_WV^^_bcY SlX_S_S5 TUV aQb`_\QTQVcbp _RaQR_chY[ Yb[\ohV^YZ7
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B\_S_ D8B?G ]l5 VbcVbcSV^^_5 SlRaQ\Y U\p R_\miVZ ^QT\pU^_bcY ‑ nc_
1[Q[ Y B5DEB> S `aY]VaQf5 `aYSVUݷ^^lf SliV2 `a_bc_ `QaQ]Vca5 hVaVX
[_c_alZ `VaVUQݷcbp [_^cY^dQgYp7 ;Q[ SYUY]5 ed^[gYp aViQVc [SQU6
aQc^_V daQS^V^YV 1S UVZbcSYcV\m^lf hYb\Qf25 `aY nc_] S _R_Yf f_a_i_
YXSVbc^lf _b_Rlf b\dhQpf ‑ Vb\Y daQS^V^YV ^Q bQ]_] UV\V ^V [SQU6
aQc^_V Y Vb\Y _^_ ^V Y]VVc UVZbcSYcV\m^lf [_a^VZ ‑ XQbcQS\pVc `V6
aVUQ^^do `QaQ]Vca_] [_^cY^dQgYo ^V]VU\V^^_ SVa^dcm b`VgYQ\m^_V
X^QhV^YV 1bY]S_\ W?DJZE14B1D93NA Y\Y W?[51<[??DC27

3lXSQcm ed^[gYo5 _e_a]\V^^do cQ[Y] _RaQX_]5 ]l ]_WV] \YR_
YX cQ[_T_ ]VbcQ5 TUV ]l T_c_Sl _RaQRQclSQcm _b_RlV b\dhQY5 \YR_ YX
UadT_Z ed^[gYY5 [_c_aQp _e_a]\V^Q cQ[ WV5 c_ Vbcm Y]VVc `QaQ]Vca5
hVaVX [_c_alZ `VaVUQݷcbp _RkV[c [_^cY^dQgYY6_RaQR_chY[Q7 @VaSlZ
SQaYQ^c Y\\obcaYadVcbp b\VUdojY] UYQ\_T_] b Y^cVa`aVcQc_a_] 3C9C

3D:G 1<?14 2AE14h5A7C3=22
D <?149>7 AE14h5A7C3= 777
3D;G 131<<833 1<1=241 1332 1AE1465A : 6; : 33222
1:79 :792
3D<G 131<<833 1<1=241 1332 1AE1465A : : 6;9 33222
16>79 =792
3D=G 131<<833 1<1=241 1332 1AE1465A 9 : 6;9 33222
W?DJZE14B1D93NA
3D>G 131<<833 1<1=241 1332 1AE1465A : : :9 33222
W?[51<[??DC

8UVbm ^V `a_Ybf_UYc ^YhVT_ YX c_T_5 hc_ ]l _Rlh^_ _WYUQV] _c _R6
aQR_c[Y Yb[\ohV^YZC [_^bcad[gYp b 31<<833 S_XSaQjQVc \YR_ b`Yb_[
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CV\_ \p]RUQ6b`Yb[Q XUVbm YTaQVc a_\m DBI6R\_[Q5 Q Q\mcVa^QcYSl e_a6
]l 3?>4 XQ]V^poc 31D386R\_[Y 1b]7 27=7<97:ݷ 6UY^bcSV^^_V bdjVbcSV^6
^_V _c\YhYV _c BY44 b_bc_Yc S c_]5 hc_ X^QhV^YV [_^cY^dQgYY 1D8B?G2
^Q] `aYUݷcbp `VaVUQSQcm S ed^[gYY S pS^_] SYUV7 >_ _RjQp YUVp _R6
aQR_c[Y Yb[\ohV^YZ _[QXlSQVcbp S `_\^_Z ]VaV aVQ\YX_SQ^QC ]l ]_6
WV] YX ^QiVT_ Q^Q\_TQ DBI6R\_[Q SlXSQcm [Q[do6^YRdUm ed^[gYo 65
YX ^Vݷ ‑ ed^[gYo 75 YX ^Vݷ ‑ ed^[gYo 85 [_c_aQp RdUVc aViQcm
[SQUaQc^_V daQS^V^YV b `_]_jmo AE1465A5 Y _Rlh^l] aVXd\mcQc_] ‑
b`Yb[_] SlhYb\V^^lf [_a^VZ ‑ b]_WVc S_b`_\mX_SQcmbp bQ]Q5 c_TUQ
[Q[ Vb\Y S_X^Y[^Vc _U^Q YX USdf _b_Rlf bYcdQgYZ 1AE1465A Sl`_\6
^Yc _U^d YX SVc_[ b D8B?G5 `_ b]lb\d Q^Q\_TYh^lf _`VaQc_ad D8B?G YX
BY4425 Sl`_\^V^YV ed^[gYZ 85 7 Y 6 1Y bQ]_Z AE1465A5 VbcVbcSV^^_5 c_6
WV2 ^V]VU\V^^_ `aV[aQcYcbp5 Q d`aQS\V^YV `_\dhYc b__cSVcbcSdojYZ
_RaQR_chY[7

@_WQ\dZ5 cV`Vam bQ]_V SaV]p SVa^dcmbp [ [_]]V^cQaYo ^Q bca7 :@:5
TUV ]l _c]VhQ\Y5 hc_ _RaQR_c[Q Yb[\ohV^YZ ^V Y]VVc ^Y[Q[_T_ _c^_6
iV^Yp [ _RkV[c^_6_aYV^cYa_SQ^^_]d `a_TaQ]]Ya_SQ^Yo7 =_W^_ ^Q6
UVpcmbp5 hc_ cV`Vam b_]^V^YZ S nc_] d hYcQcV\p ^V _bcQ\_bm7

5\p [_^caQbcQ aQbb]_caY] Vjݷ _UY^ `aY]Va;<D S _c\YhYV _c SbVT_
aQbb]_caV^^_T_ SliV5 XUVbm _RaQjV^YV [ [_^cY^dQgYY RdUVc `a_Ybf_6
UYcm dWV `_b\V c_T_5 [Q[ ݷXQ[_^bVaSYa_SQSiYZݷ Vݷ SlX_S 31<<833 XQ6
SVaiY\bp7 5\p ^QhQ\Q _`aVUV\Y] ed^[gYo B978D6>?G5 [_c_aQp RdUVc
S_XSaQjQcm cV[djdo [_^cY^dQgYoC

14569>5 1B978D6>?G2 131<<833 1<1=241 1332 133 332222

;Q[ SYUY]5 XUVbm YX cV\Q \p]RUQ6b`Yb[Q baQXd WV `a_YXS_UYcbp _RaQ6
jV^YV [ `_\dhV^^_Z [_^cY^dQgYY5 `aY nc_] _^Q WV bQ]Q b\dWYc `Q6
aQ]Vca_]5 cQ[ hc_ e_a]Q5 SlXlSQojQp 31<<8335 S_XSaQjQVc cd bQ]do
[_^cY^dQgYo5 [_c_ado `aVUbcQSY\Q S SYUV _RkV[cQ7 >QXSQ^YV B978D >?G
_`aQSUlSQVcbp cV]5 hc_ ed^[gYp [Q[ Rl eY[bYadVc 1S SYUV _RkV[cQ2
cV[djYZ ]_]V^c SlhYb\V^YZ7

3c_aQp ed^[gYp5 [_c_ado ]l _`YiV]5 RdUVc ^QXlSQcmbp 7?6G85>D
_^Q RdUVc `a_YXS_UYcm S_XSaQc [ ]_]V^cd5 aQ^VV XQeY[bYa_SQ^^_]d

;<@aY]Va SXpc YX bcQcmY d:@fD QSc_a ‑ =ncmo =QZc 1V1DD5G V978D27



ݷ ::7;7 \385=5C <Yb`5 ^_ ^V b_SbV] =:<

b `_]_jmo B978D6>?G7 6bcVbcSV^^_5 nc_ `aYSVUݷc [ c_]d5 hc_ e_a]Q5
b_UVaWQjQp SlX_S B978D6>?G5 ݷcݷ^SVaݷ Vjݷ aQXD hc_Rl _^Q SbVTUQ S_X6
SaQjQ\Q _U^_ Y c_ WV X^QhV^YV ‑ Q Y]V^^_ Sbݷ c_c WV _RkV[c [_^cY6
^dQgYY ‑ ]l `aY _RaQjV^YY [ [_^cY^dQgYY 1[_c_a_V [Q[ aQX Y SVa6
cݷ^ ^Qb _RaQc^_ [ aQ^VV `_]VhV^^_]d ]_]V^cd2 S_b`_\mXdV]bp bQ]_Z
[_^cY^dQgYVZ S [QhVbcSV `QaQ]VcaQC

14569>5 17?6G85> D85>2 1D85> D85>22

CV`Vam ]_W^_ S \oR_Z ]_]V^c SlXSQcm B978D6>?G5 XQ`_]^Ycm S_X6
SaQjݷ^^_V Vo X^QhV^YV5 Q XQcV] SlXSQcm 7?6G85>5 hc_Rl SVa^dcmbp
^QXQU5 cdUQ6c_TUQ5 TUV SlXlSQ\Qbm B978D6>?G7 >Q`aY]Va5 SlhYb\V^YV
[_^bcad[gYY

1<5D 11D8562579>>9>7 1B978D6>?G222
149C@<1I 2Q5<<?5 G?B<4e>22
17?6G85> D8562579>>9>72

2

`aYSVUݷc [ RVb[_^Vh^_]d gY[\d5 `VhQcQojV]d bQ[aQ]V^cQ\m^_V Q5<<?5
G?B<47 GY[\5 S`a_hV]5 ^V _RpXQ^ Rlcm RVb[_^Vh^l]D [_^bcad[gYp

1<5D 11B5CD >22
1<5D 11D8562579>>9>7 1B978D6>?G222

149C@<1I 2Q5<<?5 G?B<4e>22
1C5D1 B5CD 16 B5CD :22
196 1G B5CD 92 17?6G85> D8562579>>9>722

2
2

^Q`VhQcQVc Q5<<?5 G?B<4 a_S^_ `pcm aQX7 B_SVaiV^^_ ^V eQ[c5 hc_ cQ[
bc_Yc UV\Qcm ^Q `aQ[cY[V 1eQ[cYhVb[Y XUVbm S _R_Yf `aY]VaQf b_XUQ6
cbpݷ gY[\ b `_]_jmo RVXdb\_S^_T_ `VaVf_UQ ^QXQU25 ^_ ncY `aY]Val
`_XS_\poc b_bcQSYcm `VaS_V S`VhQc\V^YV _ S_X]_W^_bcpf [_^cY^dQgYZ7

>Q UV\V [_^cY^dQgYY ‑ Y^bcad]V^c ^Q]^_T_ R_\VV ]_j^lZ5
hV] ]_W^_ dSYUVcm ^Q `a_bcV^m[Yf `aY]VaQf7 8QY^cVaVb_SQ^^_]d
hYcQcV\o `_aV[_]V^UdV] bcQcmo =nccQ =QZcQ L?>D9>E1D9?>Cݷ 2I
5H1=@<5ݷ d:@f5 S [_c_a_Z aQX_RaQ^l `aY]Val ^Q]^_T_ R_\VV b\_W^lV
Y [aQbYSlVC QSc_a bcQcmY n]d\YadVc ^Q [_^cY^dQgYpf cQ[ ^QXlSQV]lV
b_`a_TaQ]]l5 _aTQ^YXdVc `_Yb[ aViV^Yp b S_XSaQcQ]Y YX cd`Y[_Slf
SVabYZ5 aViQVc XQUQhd _Rf_UQ UVaVSQ b SlUQhVZ aVXd\mcQc_S `_ _U^_]d
1hc_6c_ `_U_R^_V ]l UV\Q\Y S B7;7:5ݷ ^_ ^Q [_^cY^dQgYpf nc_ SlT\pUYc
^Q]^_T_ YXpj^VV2 Y `aYS_UYc ]^_T_ UadTYf Y^cVaVb^lf `aY]Va_S7



=:= >VaQXadiQojYV `QaQUYT]l

::7;7>7 132 L?>D9>E1D9?>6@1CC9>7 CDI<5
;_\m b[_a_ S ^QiV] aQb`_apWV^YY _[QXQ\Ybm [_^cY^dQgYY5 aVQ\YX_SQ^^lV

b U_bcQc_h^_Z bcV`V^mo neeV[cYS^_bcY ‑ c_ Vbcm cQ[5 hc_Rl ]l ]_T\Y `aY6
]V^pcm Yf5 ^V _`QbQpbm haVX]Va^lf `_cVam `_ `Q]pcY Y SaV]V^Y Sl`_\^V^Yp ‑
bcQ^_SYcbp S_X]_W^l] [QhVbcSV^^_ Y^_Z 1S baQS^V^YY b_ SbV]5 [ hV]d ]l `aY6
Sl[\Y U_ bYf `_a2 `_Uf_U [ _aTQ^YXQgYY `VaVUQhY d`aQS\V^Yp ]VWUd `_U`a_6
TaQ]]Q]Y7 3]Vbc_ c_T_5 hc_Rl S_XSaQjQcm d`aQS\V^YV SlXSQSiV]d5 `_U`a_6
TaQ]]l `_\dhQoc ^Q Sf_U \Yi^YZ `QaQ]Vca ‑ [_^cY^dQgYo5 _X^QhQojdo5 hc_
U_\W^_ `a_Ybf_UYcm `_b\V Yf XQSVaiV^Yp5 Y5 XQ[_^hYS bS_Y SlhYb\V^Yp5 _c6
UQoc d`aQS\V^YV hVaVX [_^cY^dQgYo5 ^V XQUd]lSQpbm _ c_]5 [_]d d`aQS\V^YV
RdUVc `VaVUQ^_7

5\p Y\\obcaQgYY `aYSVUݷ] `aY]Va5 XQY]bcS_SQ^^lZ YX Q^T\YZb[_Z 3Y[Y6
`VUYY;=7 3 nc_] `aY]VaV U\Y^Q TY`_cV^dXl `ap]_dT_\m^_T_ caVdT_\m^Y[Q Sl6
hYb\pVcbp `_ cV_aV]V @YeQT_aQ ^Q _b^_SQ^YY XQUQ^^lf U\Y^ USdf [QcVc_S7
3 _Rlh^lf db\_SYpf U\p nc_T_ RdUVc `aY]V^V^Q `aY]Va^_ cQ[Qp ed^[gYpC

14569>5 1@ID8 H I2
1CABD 14 13 H H2 13 I I222

2

Hc_Rl `VaVUV\Qcm nc_ aViV^YV S b__cSVcbcSYY b_ bcY\V] `VaVUQhY [_^cY^dQgYZ5
U\p ^QhQ\Q b^QRUY] bVRp ^dW^l]Y `aY]YcYSQ]YD ^Q] `_caVRdocbp b__cSVc6
bcSdojY] _RaQX_] _e_a]\V^^lV ed^[gYY d]^_WV^Yp5 b\_WV^Yp Y YXS\VhV^Yp
[SQUaQc^_T_ [_a^p5 `aY^Y]QojYV [_^cY^dQgYo U_`_\^YcV\m^l] `QaQ]Vca_]7
>Q`YbQcm cQ[YV ed^[gYY ^Vb\_W^_C

14569>5 146 H I ;2 1; 14 H I222
14569>5 136 H I ;2 1; 13 H I222
14569>5 1CABD6 H ;2 1; 1CABD H222

1XUVbm Y UQ\VV SVabYY ed^[gYZ5 _e_a]\V^^lV S b__cSVcbcSYY b
3?>D9>E1D9?>6@1CC9>7 CDI<55 _R_X^QhV^l bY]S_\_] Q]`VabQ^UQ 5ݷ6ݷ Q `QaQ6
]Vca5 hVaVX [_c_alZ `VaVUQݷcbp [_^cY^dQgYp5 ^QXlSQVcbp ;27 CV`Vam ]l ]_WV]
`VaV`YbQcm ed^[gYo @ID8 b\VUdojY] _RaQX_]C

14569>5 1@ID86 H I ;2
136 H H

1<1=241 1H;2 136 I I
1<1=241 1I;2 146 H; I;

1<1=241 1H;@I;2 1CABD6 H;@I; ;22
22

22
2

2

;=BcQcmp L?>D9>E1D9?>6@1CC9>7ݷ CDI<55ݷ 8DD@CC885>7G9;9@54917?B78G9;98
L?>D9>E1D9?>6@1CC9>7hCDI<5



ݷ ::7<7 ?R _e_a]\V^YY [_UQ ^Q \Yb`_`_U_R^lf pXl[Qf =:>

>Vb_]^V^^_5 hV\_SV[ S caVXS_] d]V Y cSݷaU_Z `Q]pcY cQ[ `YbQcm ^V bcQ^Vc5
nc_ \Yim Y\\obcaQgYp [_^gV`gYYD U\p aVQ\m^_T_ `a_TaQ]]Ya_SQ^Yp S bcY\V
`VaVUQhY [_^cY^dQgYZ ^dW^Q b`VgYQ\m^Qp `_UUVaW[Q b_ bc_a_^l Yb`_\mXdV]_6
T_ pXl[Q5 [_c_a_Z5 XQ]VcY]5 ^YTUV ^VcD cQ WV bcQcmp Q^T\YZb[_Z 3Y[Y`VUYY
d`_]Y^QVc ^V[do RYR\Y_cV[d U\p pXl[Q FQb[V\m5 ^_ ^Q nc_]5 `_f_WV5 Sb7ݷ

@aQ[cYhVb[_V `aY]V^V^YV nc_c bcY\m ^Qiݷ\ S _R\QbcY aVQ\YXQgYY ^V[_c_6
alf pXl[_S `a_TaQ]]Ya_SQ^Yp5 Y `aVWUV SbVT_ ‑ bQ]_T_ pXl[Q \385=57 =^_TYV
caQ^b\pc_al \385=55 S[\ohQp aQbb]_caV^^lZ ^Q]Y L893;5> \385=55 `VaVS_Upc
`a_TaQ]]d b pXl[Q \385=5 ^Q pXl[ BY5 ^_ `_\dhQojQpbp `a_TaQ]]Q _aTQ^YX_6
SQ^Q U_S_\m^_ n[X_cYhVb[YC ed^[gYY S nc_Z `a_TaQ]]V ^Y[_TUQ ^V S_XSaQjQoc
d`aQS\V^YV _Rlh^l] b`_b_R_]5 S]Vbc_ nc_T_ _^Y SlXlSQoc Sbݷ ^_SlV Y ^_6
SlV ed^[gYY5 cQ[ hc_ Q``QaQc^lZ bcV[ c_\m[_ aQbcݷcD S [ݷ^ aQb`_\QTQocbp
SbV `_a_WUQV]lV ed^[gYp]Y bcad[cdal UQ^^lf5 cQ[ hc_ [dhQ _[QXlSQVcbp U_
`_al U_ SaV]V^Y ^V ^dW^Q7 ;_TUQ aQX]Va bcV[Q U_bcYTQVc ^V[_c_a_T_ XQaQ^VV
XQUQ^^_T_ `aVUV\Q5 S[\ohQVcbp bR_ajY[ ]db_aQ5 [_c_alZ `VaV^_bYc bcad[cdal
UQ^^lf5 Sbݷ Vjݷ U_bcd`^lV `a_TaQ]]V5 YX bcV[Q S [dhd5 Q cV5 hc_ dWV ^V U_bcd`6
^l 1di\Y S ]db_a25 `a_bc_ YT^_aYadVcD `_b\V XQSVaiV^Yp aQR_cl bR_ajY[Q bcV[
bRaQblSQVcbp S Ybf_U^_V `_\_WV^YV Y b^_SQ ^QhY^QVc aQbcY ‑ U_ b\VUdojVT_
S[\ohV^Yp bR_ajY[Q7 @_Ua_R^_ ncQ cVf^Y[Q YX\_WV^Q S bcQcmV d:Af7

8QY^cVaVb_SQ^^_]d hYcQcV\o ]l ]_WV] `_b_SVc_SQcm bcQcmo 5W_^Q AVZ6
^_\UbQ 1S?8> L7 [5I>?<4C2 85[ݷ M9C3?F5B95C ?6 L?>D9>E1D9?>Cݷ d:Bf7 3 nc_Z bcQ6
cmV `aYSVUݷ^ _RX_a Ybc_aYY S_X^Y[^_SV^Yp [_^cY^dQgYZ [Q[ cQ[_Slf Y bcY\p
`VaVUQhY [_^cY^dQgYZ [Q[ `_Uf_UQ [ _aTQ^YXQgYY `VaVUQhY d`aQS\V^Yp ]VWUd
hQbcp]Y `a_TaQ]]l7 @_\^lZ cV[bc bcQcmY ]_W^_ ^QZcY S 9^cVa^VcV b `_]_jmo
`_Yb[_Slf bVaSYb_S7

::7<7 ?R _e_a]\V^YY [_UQ ^Q
\Yb`_`_U_R^lf pXl[Qf

;_^Vh^_5 `aY b_XUQ^YY `a_TaQ]] ^Q <Yb`V Y \385=5 `aY]V^V^YV
bcad[cda^lf _cbcd`_S bcQ^_SYcbp ^Qbdj^_Z ^V_Rf_UY]_bcmo5 `aYhݷ]
UQWV S R_\miVZ bcV`V^Y5 hV] `aY aQR_cV ^Q UadTYf pXl[Qf ‑ Y^QhV5
`_WQ\dZ5 S ncYf b[_`\V^Ypf b[_R_[ aQX_RaQcmbp Rl\_ Rl b_SVaiV^^_
^VS_X]_W^_7 BcY\m5 `aY]V^pSiYZbp ^Q]Y S `aVUiVbcSdojYf `QaQTaQ6
eQf5 bdjVbcSV^^_ _c\YhQVcbp _c c_T_5 [_c_alZ Ybc_aYhVb[Yݷ b\_WY\6
bpݷ S_[adT <Yb`Q Y b [_c_al] Sl5 b[_aVV SbVT_5 bc_\[^ݷcVbm `aY YXd6
hV^YY cV[bc_S UadTYf QSc_a_S7 >QU_ b[QXQcm5 hc_ nc_c bcY\m SlXlSQVc
^V[_c_a_V ^VU_d]V^YV7 AQbb]_caY] U\p `aY]VaQ cY`Yh^do ed^[gYo
^Q <Yb`V5 ^Q`YbQS Vݷ S ݷ[_^^_caQUYgYݷ U\p \oRYcV\VZ <Yb`Q bcY\VC

1456E> 9C?=?B@893 1DB55: DB55;2
13?>4 111D?= DB55:2 11D?= DB55;22

111D?= DB55;2 WRU2
1D 11>4 19C?=?B@893 131B DB55:2 131B DB55;22

19C?=?B@893 134B DB55:2 134B DB55;222222



=:? >VaQXadiQojYV `QaQUYT]l

?RaQjQoc ^Q bVRp S^Y]Q^YV USQ SQW^lf ]_]V^cQ7 3_6`VaSlf5 aQX]Va
_cbcd`Q pS^_ CݷQSQVc\`ݷ e_a]Q 3?>4 bUSY^dcQ _c^_bYcV\m^_ _RkV]\o6
jVZ e_a]l ^Q bV]m `a_RV\_S5 _cUV\m^lV `aVU\_WV^Yp nc_T_ 3?>4’Q
bUSY^dcl dWV ^Q iVbcm `a_RV\_S5 Q Sc_a_Z QaTd]V^c 1>4 bUSY^dc ^Q
S_bV]m `a_RV\_S `aQSVV `aVUlUdjVT_ da_S^p _cbcd`Q7 ?Rdb\_S\V^_ nc_
T\QSV^bcSdojY] `_Uf_U_] [ e_a]QcYa_SQ^Yo b`Yb[QC Vb\Y b`Yb_[ d]V6
jQVcbp S bca_[d5 c_ VT_ XQ`YblSQoc ^Q _U^_Z bca_[V5 Vb\Y WV _^ ^V
d]VjQVcbp5 c_ ^Q _U^_Z bca_[V `Yidc VT_ ^QhQ\_ ‑ `VaSlZ n\V]V^c5
[_c_alZ hQjV `aVUbcQS\pVc b_R_Z Y]p ed^[gYY Y\Y e_a]l5 Y Sc_a_Z
n\V]V^c5 c_ Vbcm `VaSlZ QaTd]V^c ed^[gYY Y\Y e_a]lD _bcQ\m^lV Qa6
Td]V^cl aQb`_\QTQoc `_U `VaSl] S bc_\RY[7 6b\Y `VaSlZ QaTd]V^c ^V
`_]VbcY\bp S bca_[d5 VT_ aQXRYSQoc Q^Q\_TYh^l] _RaQX_]5 `aYhݷ] VT_
^QhQ\_ ^Q b\VUdojdo bca_[d ^V `VaV^_bpc 1Y]V^^_ cQ[ S `aYSVU6^ݷ
^_] `aY]VaV `_\dhY\_bm b SlX_S_] 1>4 `_b\V bY]S_\Q D27 3 aVXd\mcQcV
aQX]Va bUSYTQ _`aVUV\pVcbp U\Y^_Z Y]V^Y bY]S_\Q5 bc_pjVT_ S e_a]V
`VaSl]C b\_S_ 456E> S]VbcV b_ b[_R[_Z Y `a_RV\_] UQݷc bV]m bY]S_6
\_S 1_cboUQ bV]m `a_RV\_S ^Q `VaS_] da_S^V _cbcd`Q25 3?>4 S]VbcV b_
b[_R[_Z Y `a_RV\_] UQݷc iVbcm bY]S_\_S ‑ nc_ aQX]Va Sc_a_T_ da_S^p
_cbcd`Q5 ^d Q D5 1>45 USV b[_R[Y Y USQ `a_RV\Q ‑ nc_ Yb[_]lV S_bV]m
`a_RV\_S ^Q caVcmV] da_S^V7

E_a]Q 456E> 1Y\Y 4569>55 Vb\Y aVhm YUݷc _ \385=52 `aVUbcQS\pVc
b_R_Z _U^_ YX ^Vb[_\m[Yf Yb[\ohV^YZ YX _RjVT_ `aQSY\QC XUVbm bcQaQ6
ocbp ^Q _U^_Z bca_[V aQX]VbcYcm bQ]_ Y]p e_a]l5 XQcV] Y]p ed^[gYY
Y b`Yb_[ `QaQ]Vca_S5 Q cV\_ ed^[gYY _Rlh^_ b^_bpc ^Q b\VUdojdo
bca_[d5 UQWV Vb\Y _^_ d]VbcY\_bm Rl S _U^_Z bca_[V b 7ݷ[_]XQT_\_Sݷ

3c_aQp fQaQ[cVa^Qp _b_RV^^_bcm5 `_[QXQ^^Qp S `aY]VaV ‑ nc_ Tad`6
`Q YX iVbcY XQ[alSQojYf b[_R_[ S [_^gV7 @_hV]d `_[\_^^Y[Y <Yb`Q
`aVU`_hYcQoc XQ[alSQcm S\_WV^^lV b`Yb[Y Y]V^^_ cQ[Y] S_c _RaQ6
X_]5 ^V S`_\^V `_^pc^_5 SVUm b[_R[Y `aYf_UYcbp bhYcQcm5 _^Y b\Y6
SQocbp UadT b UadT_]5 _hVSYU^_ bcQ^_Spbm Ybc_h^Y[_] cadU^__R^Qad6
WY]lf _iYR_[7 CV] ^V ]V^VV cQ[_Z bcY\m ^Qbc_\m[_ `_`d\paV^5 hc_
bdjVbcSdoc UQWV UYQ\V[cl <Yb`Q5 S [_c_alf Vbcm b`VgYQ\m^lZ bY]6
S_\5 _R_X^QhQojYZ bc_\m[_ XQ[alSQojYf b[_R_[5 b[_\m[_ Vbcm ^VXQ6
[alclf b`Yb[_SD cQ[5 S UYQ\V[cV =EUR\Y ]_W^_ Rl\_ XQ`YbQcm ^Qi
`aY]Va b\VUdojY] _RaQX_]C

1456E> 9C?=?B@893 1DB55: DB55;2
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1D 11>4 19C?=?B@893 131B DB55:2 131B DB55;22
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3_X]_W^_bcm XQ[alcm baQXd SbV _c[alclV b[_R[Y dU_R^Q \Yim ^Q `Va6
SlZ SXT\pUC Yb`_\mXdp V5ݷ ]l bQ]Y bVRp \YiQV] baVUbcSQ `a_SVa[Y
[_aaV[c^_bcY bcad[cdal ^QiVT_ b`Yb[Q7



ݷ ::7<7 ?R _e_a]\V^YY [_UQ ^Q \Yb`_`_U_R^lf pXl[Qf =:@

=VWUd cV] ^Y[c_ ^V ]ViQVc `YbQcm ^Q <Yb`V cQ[5 [Q[ nc_ UV\Q\Y
]l S `aVUlUdjYf T\QSQf ‑ 5ݷQb[Q\VSb[Y`6_`ݷ b `_bc_p^^l] aQX]Va_]
_cbcd`Q Y aQb`_\_WV^YV] XQ[alSQojVZ b[_R[Y c_h^_ `_U ^QhQ\_] b_6
_cSVcbcSdojVZ [_^bcad[gYYD ^dW^_ c_\m[_ aQXalSQcm b`Yb_[5 ^V `_6
]VbcYSiYZbp S bca_[d5 ^V `_b\V Sc_a_T_ n\V]V^cQ5 Q `_b\V `VaS_T_7
Ed^[gYp 9C?=?B@893 cV`Vam RdUVc SlT\pUVcm cQ[C
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;_^Vh^_5 cQ[_Z [_U XQ^Y]QVc R_\miV bca_[5 ^_ nc_ _[d`QVcbp pb^_bcmo
VT_ bcad[cdal7 3 hQbc^_bcY5 aQb`_\_WV^YV ^Vb[_\m[Yf YUdjYf `_U6
apU XQ[alSQojYf [adT\lf b[_R_[ SU_\m UYQT_^Q\Y n[aQ^Q `_[QXlSQVc5
hc_ RQ\Q^b b[_R_[5 b[_aVV SbVT_5 b_R\oU5^ݷ c_TUQ [Q[ ^QadiV^YV cQ[_6
T_ aQb`_\_WV^Yp _U^_X^Qh^_ bSYUVcV\mbcSdVc _ c_]5 hc_ TUV6c_ ]l b_
b[_R[Q]Y XQ`dcQ\Ybm7

3 R_\miY^bcSV b\dhQVS bY^cQ[bYhVb[Qp bcad[cdaQ S <Yb`V ‑ nc_
`a_bc_ b`Yb_[5 [_c_alZ ^QhY^QVcbp Y XQ[Q^hYSQVcbp b[_R[_Z5 cQ[ hc_
_c[alSQojdo Y XQ[alSQojdo [adT\lV b[_R[Y `aYf_UYcbp aQb`_\Q6
TQcm c_h^_ UadT ^QU UadT_] 1[_^Vh^_5 Vb\Y _^Y ^V _bcQ\Ybm ^Q _U^_Z
bca_[V27 9X nc_T_ `aQSY\Q Vbcm ^Vb[_\m[_ Yb[\ohV^YZ5 bSpXQ^^lf b b_6
[aQjݷ^^_Z XQ`Ybmo [S_cYa_SQ^Yp 1Q`_bca_e25 ed^[gY_^Q\m^_T_ [S_6
cYa_SQ^Yp 1[_]RY^QgYp 3’25 b bY^cQ[bYb_] SV[c_aQ 1bY]S_\ 325 `_\d[6
S_cYa_SQ^YV] 1C5=9AE?D1D9?>2 Y VT_ b_bcQS\pojY]Y5 [_c_alV Yb`_\mXd6
ocbp S ]Q[a_bQf5 Y cQ[ UQ\VV7 3_ SbVf ncYf b\dhQpf `VaVU _c[alSQojVZ
b[_R[_Z _[QXlSQVcbp _UY^ Y\Y USQ bY]S_\Q5 XQUQojYf Y^_Z b]lb\ SbVZ
[_^bcad[gYYD `aY nc_] `_\dhQVcbp5 hc_ _c[alSQojQp b[_R[Q ‑ ^V `Va6
SlZ bY]S_\ [_^bcad[gYY5 ^_ XQ[alSQojQp ‑ `_6`aVW^V]d `_b\VU^YZ
bY]S_\7 6bcVbcSV^^_5 Vb\Y cQ[Qp [_^bcad[gYp _[QXQ\Qbm aQX^VbV^Q ^Q
^Vb[_\m[_ bca_[5 b\VUdVc aQb`_\QTQcm XQ[alSQojdo b[_R[d c_h^_ `_U
^QhQ\_] [_^bcad[gYY5 Q ^V `_U _c[alSQojVZ b[_R[_ZC

1=1@31B
3’1<1=241 1CDB 5<5=2

1<9CD 1’B53 CDB 5<5= ’5>4B5322
2



=:A >VaQXadiQojYV `QaQUYT]l

<9CD
3I3<546<125<C

2

3 nc_] `aY]VaV cQ[WV SYU^_5 hc_ \p]RUQ6b`Yb_[ `aVUbcQS\pVc b_R_Z
Vjݷ _U^_ Yb[\ohV^YV YX `aQSY\ ‑ VT_ _e_a]\V^YV ^Q`_]Y^QVc _e_a]6
\V^YV e_a]l 456E>D Ybc_h^Y[ cQ[_T_ Yb[\ohV^Yp S`_\^V `_^pcV^5 SVUm
\p]RUQ6b`Yb_[ ‑ nc_ RVXl]p^^Qp ed^[gYp5 Q U\p ed^[gYY ^Q] `aY6
Slh^VV SYUVcm XQT_\_S_[5 S [_c_alZ S[\ohݷ^ b`Yb_[ `QaQ]Vca_S7

6jݷ _UY^ SQW^lZ _b_RlZ b\dhQZ5 XQb\dWYSQojYZ S^Y]Q^Yp ‑
nc_ e_a]Q <5D5 Q cQ[WV SbVS_X]_W^lV <5D35 <5DB535 6E><5D5 =13B?<5D
Y c7 `7 6b\Y b`Yb_[ \_[Q\m^lf `VaV]V^^lf5 SS_UY]lf b `_]_jmo <5D5
d]VjQVcbp ^Q _U^_Z bca_[V b bQ]Y] b\_S_] <5D5 b\VUdVc cQ] VT_ Y
_bcQSYcmC

1<5D 11C 92 1@ :22
1=1@31B

3’1<1=241 1H2 1C5DA C 14 C H22 1C5DA @ 13 @ H222
<CD

2
2

BYcdQgYp aVX[_ _b\_W^pVcbp5 Vb\Y `VaSlZ n\V]V^c e_a]l <5D `aY6
f_UYcbp aQb`_\_WYcm ^Q ^Vb[_\m[Yf bca_[Qf5 Q cQ[_V caVRdVcbp _hV^m
hQbc_ ‑ U_bcQc_h^_ S _U^_] YX Y^YgYQ\YXQc_a_S `_pSYcmbp b\_W^_]d
SlaQWV^Yo7 ݷ_aQSY\m^_T@ݷ aViV^Yp U\p nc_Z bYcdQgYY `a_bc_ ^Vc5 SbV
bdjVbcSdojYV SQaYQ^cl cQ[ Y\Y Y^QhV _[QXlSQocbp `\_fY7 @a_TaQ]6
]Ybcl S cQ[Yf b\dhQpf YX_RaVcQoc bQ]lV aQX^__RaQX^lV [_^bcad[gYY5
^Q`aY]VaC

1<5D 11C5A 12E9<46C5AE5>35B 922
13?<C5D ’1B54 ?B1>75 I5<<?G 7B55> 2<E5 F9?<5D22
1<C >9<22
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>VU_bcQc[Y cQ[_T_ e_a]QcYa_SQ^Yp 1[ b_WQ\V^Yo5 caQUYgY_^^_T_ U\p
<Yb`Q2 ]l dWV _c]VhQ\Y SliV7 Hc_Rl S cQ[_Z bYcdQgYY b_R\obcY
bcY\m b eY[bYa_SQ^^l] aQX]Va_] _cbcd`Q5 ^dW^_ UVZbcS_SQcm b_SVa6
iV^^_ Y^QhVC

1<5D
1
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1C5DA <C 1=1@31B 3’<9CD C5A 3?<C5D D856<9CD22
1CD?B5 <C2
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2

?RaQcYcV S^Y]Q^YV ^Q bY]S_\ [_]]V^cQaYp S [_^gV b`Yb[Q bSpXlSQ^YZD
`aY]V^pcm VT_5 [_^Vh^_5 ^V _RpXQcV\m^_5 ^_ _^ `_XS_\pVc pb^VV _cUV\Ycm
XQT_\_S_[ e_a]l <5D _c Vݷ cV\Q7 3 `aY^gY`V5 ]_W^_ ^QZcY Y UadT_Z
U_`dbcY]lZ bcY\m5 ^Q`aY]VaC

1<5D 1
1C5A 12E9<46C5AE5>35B 922
13?<C5D ’1B54 ?B1>75 I5<<?G 7B55> 2<E5 F9?<5D22
1<C >9<2

2 DD
1C5DA <C 1=1@31B 3’<9CD C5A 3?<C5D D856<9CD22
1CD?B5 <C2
1B5F5BC5 <C2

2

; cQ[_]d bcY\o `aYUݷcbp ^V[_c_a_V SaV]p `aYSl[Qcm5 _hV^m dW ^V`aY6
Slh^_ SlT\pUpc USV XQ[alSQojYV b[_R[Y ^Q _U^_] da_S^V S db\_SY6
pf _cbdcbcSYp _c[alSQojVZ b[_R[YD ^_5 [Q[ ^Y bcaQ^^_5 nc_ Sbݷ WV
\dhiV5 hV] `_[QXQ^^lZ SliV ݷcaQUYgY_^^lZݷ SQaYQ^c5 S [_c_a_]
^V b_R\oUQVcbp `_bc_p^bcS_ aQX]VaQ _cbcd`Q Y XQ[alSQojYV b[_R[Y
b[Q`\YSQocbp S [_^gV [_^bcad[gYY5 _RaQXdp ^Vhc_ ^VdU_R_SQaY]_V7

::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V
`a_TaQ]]Ya_SQ^YV

@_^pcYp \_TYhVb[_T_ Y UV[\QaQcYS^_T_ `a_TaQ]]Ya_SQ^Yp hQbc_
d`_caVR\pocbp S bSpX[V5 ^_ _X^QhQoc S UVZbcSYcV\m^_bcY b_SVaiV^^_
aQX^lV SVjY7 ;Q[ dWV _c]VhQ\_bm 1b]7 bca7 <;25 \_TYhVb[Qp `a_TaQ]6
]Q e_a]d\YadVcbp S SYUV ^QR_aQ `aQSY\5 _`YblSQojYf `aVU]Vc^do
_R\Qbcm5 Q Yb`_\^V^YV b_bc_Yc S `_`lc[V U_[QXQcm Y\Y _`a_SVaT^dcm
^V[_V dcSVaWUV^YVD Y^QhV T_S_ap5 _`YbQ^YV aQR_cl `a_TaQ]]l 1c7 V7
bQ]Q `a_TaQ]]Q5 SVUm nc_ c_ WV bQ]_V2 bca_Ycbp YX [_^bcad[gYZ5 fQ6
aQ[cVa^lf U\p e_a]Q\m^_Z \_TY[Y ‑ `aVUY[Qc_S5 `aQSY\5 \_TYhVb[Yf
bSpX_[ Y c7 `7 >Q`a_cYS5 UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV Ybf_U6
^_ S__RjV ^V Y]VVc `ap]_T_ _c^_iV^Yp [ n\V]V^cQ] e_a]Q\m^_Z \_TY6
[YC cVa]Y^ UV[\QaQcYS^_Vݷ `a_TaQ]]Ya_SQ^YVݷ bQ] `_ bVRV _X^QhQVc5
hc_ S `a_TaQ]]V cV] Y\Y Y^l] b`_b_R_] XQUQocbp fQaQ[cVaYbcY[Y Y^6
e_a]QgY_^^_T_ _RkV[cQ5 [_c_alZ U_\WV^ Rlcm ^QZUV^ Y\Y `_bca_V^5



=;9 >VaQXadiQojYV `QaQUYT]l

Q c_5 [Q[ Y]V^^_ VT_ RdUdc Yb[Qcm Y\Y bca_Ycm ‑ nc_ dWV `a_R\V]l
Yb`_\^YcV\p7

6bcVbcSV^^_5 e_a]Q\m^Qp \_TY[Q ‑ nc_ _UY^ YX ^QYR_\VV _hVSYU6
^lf [Q^UYUQc_S ^Q a_\m pXl[Q U\p cQ[_T_ YbQ^Yp`_ݷ bS_ZbcS _RkV[cQ5ݷ
Y nc_ `aYS_UYc [ S_X^Y[^_SV^Yo bS_V_RaQX^_T_ bY]RY_XQ \_TYhVb[_T_
`a_TaQ]]Ya_SQ^Yp b UV[\QaQcYS^l]D R_\miV c_T_5 USQ ^QYR_\VV YX6
SVbc^lf pXl[Q \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp ‑ @a_\_T Y 5nZcQ\_T ‑
_RQ pS\pocbp _U^_SaV]V^^_ Y \_TYhVb[Y]Y5 Y UV[\QaQcYS^l]Y7 B Uad6
T_Z bc_a_^l5 pXl[ \ZU5 [Q[ ]l _c]VhQ\Y aQ^VV5 pS\pVcbp UV[\QaQcYS6
^l]5 ^_ ^Y[_Y] _RaQX_] ^V \_TYhVb[Y]7 1Sc_ad ^V `_`QUQ\Ybm pXl[Y5
[_c_alV ^V Rl\Y Rl UV[\QaQcYS^l]Y5 `aY nc_] RdUdhY \_TYhVb[Y]Y5
^_ _^ ^V aYb[^ݷc dcSVaWUQcm5 hc_ cQ[_V ^VS_X]_W^_7

3 >B7:7ݷ 1bca7 <;‑<>2 ]l _RbdUY\Y `QaQUYT]l \_TYhVb[_T_ Y UV[\Q6
aQcYS^_T_ `a_TaQ]]Ya_SQ^Yp Y UQWV `aYSV\Y `a_bcV^m[YV `aY]Val
[_UQ ^Q @a_\_TV5 hc_Rl b_XUQcm ^V[_V _RjVV S`VhQc\V^YV5 cQ[ hc_ bVZ6
hQb ]l ]_WV] bVRV `_XS_\Ycm `VaVZcY ^V`_baVUbcSV^^_ [ `aQ[cY[VD
hYcQcV\o5 S_X]_W^_5 Y]VVc b]lb\ _bSVWYcm S `Q]pcY `aYS_UYSiYZbp
aQ^VV ]QcVaYQ\7

::7=7:7 PXl[ @a_\_T Y VT_ Ybc_aYp
9bc_aYhVb[Y `VaSl] pXl[_] b_RbcSV^^_ \_TYhVb[_T_ `a_TaQ]]Y6

a_SQ^Yp bcQ\ pXl[ @a_\_T5 Y _^ WV `_ bVZ UV^m _bcQݷcbp ^QYR_\VV
`_`d\pa^l]7 @aVU\_WV^ nc_c pXl[ Rl\ S ^QhQ\V :B@96f S_ EaQ^gYY
Ybb\VU_SQcV\mb[_Z Tad``_Z `_U ad[_S_UbcS_] 1\Q^Q ;_\]Va_n 1J<19>
L?<=5B1E5B2D `VaSdo YXSVbc^do aVQ\YXQgYo @a_\_TQ ;_\]Va_n Sl`_\6
^Y\ SUS_ݷ] b EY\Y``_] AdbbV\V] 1Y89<9@@5 [?ECC5<2 S :B@; T_Ud7

5_ nc_T_ \_TYhVb[_V `a_TaQ]]Ya_SQ^YV `aY]V^p\_bm S pXl[V @\n^6
^Va5 [_c_alZ5 bdUp `_ SbV]d5 blTaQ\ _`aVUV\ݷ^^do a_\m S e_a]Ya_SQ6
^YY _b^_S^lf YUVZ @a_\_TQD ^_ @\n^^Va Rl\ b[_aVV `_`lc[_Z be_a]Y6
a_SQcm ݷa_USY^dclZ`ݷ UYQ\V[c <Yb`Q5 S_X]_W^_bcY \_TYhVb[_T_ SlS_6
UQ YTaQ\Y S [ݷ^ a_\m `dbcm Y XQ]Vc^do5 ^_ ^V T\QS^do7 BY^cQ[bYb5 YX6
^QhQ\m^_ _b^_SQ^^lZ ^Q \_TYhVb[Yf _R_X^QhV^Ypf5 S`VaSlV Rl\ SSVUݷ^
Y]V^^_ S @a_\_TV7

?cUV\m^_T_ XQ]VhQ^Yp XQb\dWYSQVc S^dcaV^^VV dbca_ZbcS_
`a_\_T6aViQcV\p7 3 ]YaV U_S_\m^_ `_`d\paV^ ]Ye _ c_]5 hc_ p[_Rl
S aVQ\YXQgYY @a_\_TQ [Q[6c_ Yb`_\mXdVcbp ]Vc_U aVX_\ogYZ YX ]QcV6
]QcYhVb[_Z \_TY[YD S UVZbcSYcV\m^_bcY nc_5 ]pT[_ T_S_ap5 ^V b_SbV]
cQ[7 BV]Q^cY[d @a_\_TQ S__RjV ^V\mXp QUV[SQc^_ _`YbQcm S cVa]Y^Qf
\_TY[Y5 `_b[_\m[d SlhYb\V^YV gV\VZ 1YX [_c_alf b_bc_pc `aVU\_WV6
^Yp @a_\_TQ Y S [_^Vh^_] bhݷcV Sbp `a_TaQ]]Q ^Q nc_] pXl[V2 ]_WVc
`_a_WUQcm `_R_h^lV neeV[cl7 ;a_]V c_T_5 @a_\_T U_`db[QVc cQ[YV
`aVUY[Qcl 1c_h^VV5 XQ`a_bl [ ^Y]25 ]^_WVbcS_ aViV^YZ [_c_alf
RVb[_^Vh^_D `aY nc_] RVb[_^Vh^lZ apU aViV^YZ aQbb]QcaYSQVcbp S



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =;:

[Q[_]6c_ _`aVUV\ݷ^^_] `_apU[V5 _U^_ aViV^YV XQ UadTY]5 Y nc_c
`_apU_[ ]_WVc _[QXQcmbp cQ[Y]5 hc_ U_ ^V[_c_alf 1^Vb_]^V^^_
`aQSY\m^lf2 aViV^YZ UV\_ ^V U_ZUݷc ^Y[_TUQ ‑ ^Q`aY]Va5 Vb\Y Sbݷ
]^_WVbcS_ aViV^YZ b_bc_Yc YX USdf Y R_\VV `_b\VU_SQcV\m^_bcVZ5
[QWUQp YX [_c_alf RVb[_^Vh^Q bQ]Q `_ bVRV5 Q ^dW^_V aViV^YV
^Qf_UYcbp S \oR_Z YX ncYf `_b\VU_SQcV\m^_bcVZ5 [a_]V bQ]_Z `VaS_Z7

5_ ^V[_c_a_Z bcV`V^Y SVa^l] RdUVc dcSVaWUV^YV5 hc_ Vb\Y aQb6
b]QcaYSQV]_V `aVU\_WV^YV `a_\_T6`a_TaQ]]l ^V b_UVaWYc _RaQjV6
^YZ ^Y [ [Q[Y] ݷ[fYcalݷ `aVUY[QcQ] ‑ ^Y [ cV]5 [_c_alV SlUQoc
RVb[_^Vh^_V ]^_WVbcS_ aViV^YZ5 ^Y [ cV]5 hc_ Y]Voc `_R_h^lZ ne6
eV[c5 ^Y [ cV]5 [_c_alV d`aQS\poc bQ]Y] `a_gVbb_] SlhYb\V^YZ5 ^Y5
^Q[_^Vg5 [ cV]5 [_c_alV aQbb]QcaYSQoc ^V[_c_alV Y\Y SbV bS_Y QaTd6
]V^cl S [QhVbcSV QaYe]VcYhVb[Yf SlaQWV^YZ Y SlhYb\poc Yf5 `aVWUV
hV] `a_U_\WYcm aQR_cd ‑ c_ S nc_] b\dhQV `_SVUV^YV `a_\_T6aViQcV\p
b__cSVcbcSdVc hQbc^_]d b\dhQo \UM6aVX_\ogYY7 3 UVZbcSYcV\m^_bcY
nc_ dcSVaWUV^YV dS_UYc ^Qb _c S bc_a_^d _c `_^Y]Q^Yp aVQ\m^_bcYD
aVQ\YXdp @a_\_T5 VT_ QSc_al b_SVaiV^^_ ^V Ud]Q\Y ^Y `a_ [Q[YV ]V6
c_Ul aVX_\ogYZ7 >Q]^_T_ `aQSY\m^VV aQbb]QcaYSQcm `a_\_T6aViQcV\m
[Q[ ]QiY^[d 1`dbcm Y SVbm]Q `a_USY^dcdo2 U\p `VaVR_aQ S_X]_W^lf
SQaYQ^c_S7 ݷa_USY^dc_bcm@ݷ cdc XQ[\ohQVcbp S SVbm]Q ^VcaYSYQ\m^_Z
\_TY[V aQR_cl b [_^cV[bcQ]Y5 c_ Vbcm b cV]Y bcad[cdaQ]Y UQ^^lf5 [_6
c_alV _cSVhQoc S^dcaY `a_\_T6aViQcV\p XQ bSpXm Y]ݷ^ `VaV]V^^lf b
Yf \_[Q\m^l]Y 1Q ^Y[Q[Yf UadTYf S @a_\_TV ^Vc2 X^QhV^Yp]Y7

CQ[ Y\Y Y^QhV5 UQ\V[_ ^V S_ SbVf b\dhQpf ]_W^_ `_^pcm aQR_cd `a_6
TaQ]]l ^Q @a_\_TV5 `_\mXdpbm c_\m[_ UV[\QaQcYS^l]Y Y \_TYhVb[Y6
]Y cVa]Y^Q]YD _hV^m hQbc_ 1^Q bQ]_] UV\V5 S_X]_W^_5 ^Q]^_T_ hQjV5
hV] f_cV\_bm Rl2 `aYf_UYcbp _cSVhQcm ^Q S_`a_b5 [Q[ 1[Q[Y]Y bS_Y]Y
UVZbcSYp]Y2 `a_\_T6aViQcV\m aViQVc `_bcQS\V^^do XQUQhdC S [Q[_Z
`_b\VU_SQcV\m^_bcY _^ aQbb]QcaYSQVc gV\Y S `aVU\_WV^YY Y `aVU\_6
WV^Yp S b_bcQSV `a_gVUdal5 S [Q[_] `_apU[V ‑ _cUV\m^lV aViV^Yp
YX ]^_WVbcSQ S_X]_W^lf5 S [Q[_Z ]_]V^c `VaV]V^^lV bSpXlSQocbp b_
bS_Y]Y X^QhV^Yp]Y Y S [Q[_Z ]_]V^c ncY bSpXY YbhVXQoc5 Y c7 `7 3bݷ
nc_ ^QXlSQVcbp `a_gVUda^_Z bV]Q^cY[_Z @a_\_TQD Vݷ `a_cYS_`_6
bcQS\poc bV]Q^cY[V UV[\QaQcYS^_Z 5 Y\Y \_TYhVb[_Z 7 3 aQXT_S_aV
_ `QaQUYT]Qf5 c_ Vbcm _ c_]5 [Q[ hV\_SV[ ]_WVc S_b`aY^Y]Qcm Sl`_\6
^V^YV `a_TaQ]]l5 \_TYhVb[Qp bV]Q^cY[Q U\p ^Qb ^Q]^_T_ Y^cVaVb^VV5
^_5 [ b_WQ\V^Yo5 `aYf_UYcbp `aYX^Qcm _UY^ `a_bc_Z eQ[cC S cVa]Y^Qf
`a_gVUda^_Z bV]Q^cY[Y aQR_cd @a_\_TQ _`YbQcm ]_W^_ SbVTUQ5 Q S_c S
cVa]Y^Qf \_TYhVb[_Z8UV[\QaQcYS^_Z ‑ c_\m[_ Vb\Y `_SVXݷc7

@aY^gY`l dbca_ZbcSQ aQ^^Yf SVabYZ `a_\_T6aViQcV\p YX\_WY\Y
bQ]Y VT_ QSc_al S_ T\QSV b 1\Q^_] ;_\]Va_n S bcQcmV d;9f5 [_c_aQp
_`dR\Y[_SQ^Q ^Q eaQ^gdXb[_] pXl[V5 ^_ `VaVSVUV^Q S c_] hYb\V Y ^Q
adbb[YZ7 ; b_WQ\V^Yo5 S adbb[_] `VaVS_UV UYQTaQ]]l Yb`_\mXdV]lf
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bcad[cda UQ^^lf Rl\Y S_b`a_YXSVUV^l U_S_\m^_ `_baVUbcSV^^_5 cQ[
hc_ `_ ^V]d cadU^_ `_^pcm5 [Q[ Sbݷ S UVZbcSYcV\m^_bcY Rl\_ dbca_V^_7

3 :BA< T_Ud 5nSYU D_aaV^ aQXaQR_cQ\ e_a]Q\m^lZ QSc_]Qc5 [_c_6
alZ cQ[ Y ^QXlSQoc QRbcaQ[c^_Z ]QiY^_Z D_aaV^Q 7 ?`YbQ^YV
nc_T_ QSc_]QcQ5 Yb`_\mXdojVT_ bcV[5 [dhd Y cQ[ ^QXlSQV]do ca_`Y^6ݷ
[dݷ 1DB19<25 faQ^pjdo Y^e_a]QgYo U\p _c[QcQ [ `aVUlUdjY] b_bc_6
p^Yp]5 D_aaV^ `aYSݷ\ S bS_ݷ] cVf^YhVb[_] b__RjV^YY d;:fD VT_ cV[bc
bc_\m b[d` ^Q _Rkpb^V^Yp5 hc_ S ]YaV ^Qi\_bm ^V cQ[ ]^_T_ \oUVZ5
b`_b_R^lf `_^pcm5 [Q[ nc_ Sbݷ dbca_V^_ Y [Q[ _^_ aQR_cQVc7 =VWUd
cV] `a_TaQ]]l ^Q @a_\_TV S ^QiY U^Y _Rlh^_ `VaVS_Upcbp [Q[ aQX
S Y^bcad[gYY U\p ]QiY^l D_aaV^Q Y\Y Vݷ SQaYQgYZ ‑ nc_ `_XS_\pVc
Yb`_\^pcm Yf b R�_\miVZ neeV[cYS^_bcmo7

3 :BB: T_Ud FQbQ^ 1Zc6;QbY 1Q1CC1> J�đD6T1392 _`dR\Y[_SQ\ [^YTd
ݷ 1̀BB5>’C J2CDB13D V1389>5C J ]ED?B91< [53?>CDBE3D9?>ݷ 1RbcaQ[c^Qpݷ1
]QiY^Q D_aaV^QC dhVR^Qp aV[_^bcad[gYp2ݷ d;;f5 [_c_aQp5 Vb\Y SVaYcm
Vݷ `aVUYb\_SYo5 U_\W^Q Rl\Q U_^VbcY `aY^gY`l dbca_ZbcSQ ]QiY^l
D_aaV^Q U_ R_\VV iYa_[Yf [adT_S `dR\Y[Y7 ?Rkݷ] nc_Z [^YTY `aVSl6
iQVc _Rkݷ] b__RjV^Yp D_aaV^Q `_hcY S `pcm aQX5 ^_ `a_R\V]l5 Vb\Y
b_SbV] hVbc^_5 cQ[ Y ^V aViQVcC `_^pcm `a_Ybf_UpjVV _[QXlSQVcbp Sbݷ
Vjݷ b\Yi[_] b\_W^_7 >Q adbb[YZ pXl[ ^Y b__RjV^YV D_aaV^Q5 ^Y [^YTQ
1Zc6;QbY ^V `VaVS_UY\Ybm5 hc_ SVbm]Q b`_b_RbcSdVc UQ\m^VZiV]d ]Y6
e_cS_ahVbcSd _c^_bYcV\m^_ S^dcaV^^VT_ dbca_ZbcSQ `a_\_T6aViQcV\p7

::7=7;7 \`R6YB?<?7
>Q ]_]V^c ^Q`YbQ^Yp nc_Z [^YTY VUY^bcSV^^_Z S ]YaV Q[cYS^_

`_UUVaWYSQV]_Z Y aVQ\m^_ ݷWYS_Zݷ aVQ\YXQgYVZ @a_\_TQ b\VUdVc5
`_6SYUY]_]d5 bhYcQcm \`R6YB?<?7D VT_ Y^cVa`aVcQc_a Sf_UYc S R_\m6
iY^bcS_ UYbcaYRdcYS_S U9>EH5 cQ[ hc_ Sl b]_WVcV VT_ dbcQ^_SYcm ^Q
bS_Z [_]`mocVa RVX \Yi^Yf b\_W^_bcVZ7 B[_aVV SbVT_5 ^dW^lZ SQ] `Q6
[Vc RdUVc ^QXlSQcmbp CG96@B?<?7D Yb`_\^pV]lZ eQZ\ Y^cVa`aVcQc_aQ
_Rlh^_ Y]VVc Y]p CG9@<5 f_cp S ^V[_c_alf UYbcaYRdcYSQf nc_ Y]p _c6
\YhQVcbp7 6b\Y Sl nc_c Y^cVa`aVcQc_a `a_bc_ XQ`dbcYcV RVX d[QXQ^Yp
`QaQ]Vca_S5 _^ SlSQ\Yc ^Q SQi cVa]Y^Q\ ^Vb[_\m[_ bca_[ Y^e_a]QgYY
_ bS_VZ SVabYY Y `aQS_S_] bcQcdbV Y S_ZUݷc S Y^cVaQ[cYS^lZ aVWY]5 S
[_c_a_] `_\mX_SQcV\o `aVU\QTQVcbp SS_UYcm XQ`a_bl7 3 [QhVbcSV `aY6
T\QiV^Yp [ SS_Ud XUVbm `VhQcQVcbp X^Q[ H67 9^cVa`aVcQc_a Yb`_\mXdVc
c_ \Y PW^ [514<9>55 c_ \Y [Q[_Z6c_ Vݷ Q^Q\_T5 cQ[ hc_ SQ] baQXd WV U_6
bcd`^_ Y aVUQ[cYa_SQ^YV SS_UY]lf XQ`a_b_S5 Y Yf Ybc_aYp7 B_bcQSYcm
`VaS_V S`VhQc\V^YV SQ] `_]_Tdc ^Vb[_\m[_ `a_bclf XQ`a_b_S5 _b^_SQ^6
^lf ^Q Sbca_V^^lf S_X]_W^_bcpf Y^cVa`aVcQc_aQ7 >Q`aY]Va5 UQSQZcV
U\p ^QhQ\Q b`a_bY] d Y^cVa`aVcQc_aQ5 b[_\m[_ RdUVc USQWUl USQC

H6 a 9C ; 3 ;7
a F =7
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H6

8UVbm ݷaViV^YVݷ U\p ^QiVT_ XQ`a_bQ S_X]_W^_ c_\m[_ _U^_5 `aYhݷ]
`aVUY[Qc 9C S `aY^gY`V ^V U_`db[QVc ]^_WVbcSV^^_bcY aViV^YZ5 cQ[
hc_ Sbݷ b_SbV] `a_bc_C Y^cVa`aVcQc_a SlUQ\ ^Q] nc_ VUY^bcSV^^_V aV6
iV^YV Y baQXd WV5 ^V U_WYUQpbm UQ\miVZiYf d[QXQ^YZ5 ^Q`VhQcQ\
`aYT\QiV^YV [ ^_S_]d SS_Ud7

5QSQZcV cV`Vam `_`a_RdV] R_\VV b\_W^lZ b\dhQZ5 [_TUQ aViV^YZ
1f_cp Rl `_cV^gYQ\m^_2 ]_WVc Rlcm ^Vb[_\m[_7 5\p ^QhQ\Q _c]VcY]5
hc_ S @a_\_TV Y]Vocbp TVcVa_TV^^lV b`Yb[Y5 _hV^m `_f_WYV ^Q \Yb`_S6
b[YV5 c_\m[_ XQ`YblSQocbp _^Y S [SQUaQc^lf b[_R[Qf5 Q ^V S [adT\lf5
Y n\V]V^cl aQXUV\pocbp ^V `a_RV\Q]Y5 Q XQ`pcl]Y7 @aVUY[Qc =5=25B
Sbca_V^ S @a_\_T Y XQUQݷc _c^_iV^YV5 S [_c_a_] ^Qf_UYcbp \oR_Z n\V6
]V^c b`Yb[Q b bQ]Y] b`Yb[_]5 c7 V7 nc_c `aVUY[Qc S_XSaQjQVcݷ YbcY6
^d5<;ݷ Vb\Y `VaSlZ VT_ QaTd]V^c pS\pVcbp n\V]V^c_] b`Yb[Q5 XQUQ^^_T_
Sc_al] QaTd]V^c_]7 5QSQZcV `_`a_RdV] nc_c `aVUY[Qc S UV\V7 >Qh^ݷ]
b `a_bc_T_ b\dhQp5 [_TUQ XQUQ^^lV ^Q]Y QaTd]V^cl ^V ^Qf_Upcbp S c_]
_c^_iV^YY5 [_c_a_V `aVU`_\QTQVc `aVUY[QcC

H6 =5=25B1:995 d:5 ;5 <f27
61<C57

H6

8UVbm c_WV Sbݷ `a_bc_5 @a_\_T b[QXQ\ ^Q]5 hc_ ]l ^V`aQSl5 Y ^Q
nc_] db`_[_Y\bp7 1 S_c Vb\Y ]l _[QWV]bp `aQSl5 Sbݷ RdUVc SlT\pUVcm
^Vb[_\m[_ Y^QhVC

H6 =5=25B1;5 d:5 ;5 <f27
DBE5

Y777 Y Sb5ݷ Y^cVa`aVcQc_a [Q[ RdUc_ Rl XQSYb7 >Q bQ]_] UV\V5 [_^Vh^_5
_^ S_SbV ^V SYbYc5 _^ `a_bc_ WUݷc ^QiVZ aVQ[gYY7 5V\_ XUVbm S c_]5
hc_ `_cV^gYQ\m^_ XQ`a_bl5 _b^_SQ^^lV ^Q `aVUY[QcV =5=25B5 ]_Tdc
Y]Vcm R_\miV _U^_T_ aViV^Yp5 cQ[ hc_ [_\m b[_a_ _U^_ aViV^YV ^QZ6
UV^_5 c_5 S_X]_W^_5 bc_Yc `a_SVaYcm5 ^V ^QZUݷcbp \Y Vjݷ [Q[Yf6^YRdUm
aViV^YZD Y bVZhQb @a_\_T [Q[ aQX b`aQiYSQVc ^Qb5 f_cY] \Y ]l nc_
`a_SVapcm7 3QaYQ^c_S d ^Qb USQC SSVbcY bY]S_\ c_h[Y fSQcYc5ݷ1 R_\miV
^V ^QU_2ݷ Y\Y WV c_h[Y b XQ`pc_Z [f_cYݷ1 UadTYf aViV^YZ27ݷ 3 XQSYbY6
]_bcY _c c_T_5 [Q[do [^_`[d ]l ^QW]5[ݷ UQ\m^VZiVV RdUVc SlT\pUVcm
`_6aQX^_]dC

;>;Q[ ]l dRVUY]bp UQ\VV5 _ `aVUY[QcQf @a_\_TQ ^V b\VUdVc Ud]Qcm [Q[ _ ed^[6ݷ
gYpf5 S_XSaQjQojYf YbcY^d Y\Y \_Wmݷ ‑ e_a]Q\m^_ nc_ `aQSY\m^_5 ^_ dS_UYc ^Qb
_c ^QU\VWQjVT_ bcY\p ]li\V^Yp7
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H6 =5=25B1:5 d:5 ;5 <f27
DBE5 D
61<C57

H6

H6 =5=25B1:5 d:5 ;5 <f27
DBE5 7

H6

;_^Vh^_5 ^Y[Q[_T_ _UadT_Tݷ aViV^Ypݷ Y^cVa`aVcQc_a ^V ^Qi5\ݷ ^_ `_6
b\V SS_UQ c_h[Y _^ baQXd WV db`_[_Y\bp Y SlUQ\ ^Q] _hVaVU^_V `aY6
T\QiV^YV5 c_TUQ [Q[ `_b\V ^QWQcYp c_h[Y b XQ`pc_Z _^ b^QhQ\Q Rl\
Sl^dWUV^ U_SVbcY U_ ^QiVT_ bSVUV^Yp5 hc_ caVRdV]lf ^Q]Y _cSVc_S
^Q ^Qi XQ`a_b5 _c\Yh^lf _c dWV SlUQ^^lf5 ^V Y]VVcbp7

Hc_Rl `_^pcm5 [ hV]d Sbݷ nc_5 UQSQZcV `_`a_bY] Y^cVa`aVcQc_a
`VaVhYb\Ycm n\V]V^cl b`Yb[Q d:5 ;5 <fC

H6 =5=25B1a5 d:5 ;5 <f27
a F : D
a F ; D
a F <7

H6

8UVbm [QWUlZ aQX5 [_TUQ ]l SS_UY\Y c_h[d b XQ`pc_Z5 caVRdp Vjݷ aViV6
^YZ5 @a_\_T S_XSaQjQ\bp ^Q iQT ^QXQU S^dcaY aVQ\YXQgYY `aVUY[QcQ
=5=25B Y ^Q ݷaQXSY\[Vݷ `a_R_SQ\ `_ZcY `_ ^_S_]d `dcY5 Y cQ[ U_ cVf
`_a5 `_[Q aViV^Yp ^V Ybbp[\Y7

@aY]VhQcV\m^_5 hc_5 SlUQS `_b\VU^VV aViV^YV5 _^ XQSVaiY\ _RaQR_c[d ^Q6
iVT_ XQ`a_bQ5 ^V U_WYUQpbm ^Y[Q[_Z aVQ[gYY7 Nc_ _Rdb\_S\V^_ aVQ\YXQgYVZ
`aVUY[QcQ =5=25BD ^Q`aY]Va5 XQ`a_b =5=25B1<5 d:5 ;5 <f2 c_WV RdUVc _RaQR_6
cQ^ RVX [Q[Yf6\YR_ XQUVaWV[5 Q ^QiY SliV_`YbQ^^lV b\_W^_bcY S_X^Y[\Y \Yim
`_c_]d5 hc_ ^Q ]_]V^c ^Qf_WUV^Yp XQUQ^^_T_ n\V]V^cQ 1S ^QiV] `aY]VaV ‑
n\V]V^cQ ;2 b`Yb_[ Vjݷ ^V YbhVa`Q^7

3lZcY YX Y^cVa`aVcQc_aQ ]_W^_ USd]p b`_b_RQ]YC ݷXQ`a_bYSݷ
Sbca_V^^lZ `aVUY[Qc 81<D 1^V XQRdUmcV `a_ c_h[d5 _X^QhQojdo [_6
^Vg XQ`a_bQ12 Y\Y dbca_YS f_a_i_ X^Q[_]lZ ^Q] Vg^_]ݷ eQZ\Q5ݷ c7 V7
^QWQS LDB<6M7

BaVUY U_S_\m^_ R_\mi_T_ [_\YhVbcSQ _`gYZ [_]Q^U^_Z bca_[Y Y^6
cVa`aVcQc_aQ CG9@< b\VUdVc baQXd WV SlUV\Ycm [\oh 6C7 @_[Q Sl `Y6
iVcV eaQT]V^cl SQiVZ RdUdjVZ `a_TaQ]]l Y\Y `a_bc_ _cUV\m^lV `aV6
UY[Qcl5 nc_c [\oh bn[_^_]Yc SQ] YXapU^_V [_\YhVbcS_ SaV]V^Y7 5V\_
cdc S c_]5 hc_5 hc_Rl `_`a_R_SQcm S UV\V bSVWV^Q`YbQ^^lZ [_U ^Q
@a_\_TV5 VT_ ^dW^_ XQTadXYcm S Y^cVa`aVcQc_a7 =_W^_ bUV\Qcm nc_
YX^dcaY b `_]_jmo Sbca_V^^_T_ `aVUY[QcQ 3?>CE<D5 ^Q`aY]Va5 cQ[C

H6 3?>CE<D1’=I@B?77@<’27
5 =I@B?77@< 3?=@9<54 9799 C535 :: 3<1EC5C
DBE57

H6
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>V]^_T_ bn[_^_]Ycm SaV]p `_XS_\pVc b_[aQjݷ^^Qp XQ`Ybm _RaQjV^Yp
[ `aVUY[Qcd 3?>CE<D b `_]_jmo [SQUaQc^lf b[_R_[C

H6 d’=I@B?77@<’f7

^_ ‑ f_cYcV SVamcV5 f_cYcV `a_SVamcV ‑ ^Q]^_T_ RlbcaVV RdUVc d[QXQcm
Y]p eQZ\Q S [_]Q^U^_Z bca_[V `aY XQ`db[V Y^cVa`aVcQc_aQC

CG9@< 6C =I@B?77@<

@aY nc_] Y^cVa`aVcQc_a XQ`dbcYcbp5 [Q[ _Rlh^_5 S Y^cVaQ[cYS^_] aV6
WY]V5 ^_ dWV RdUVc ݷX^Qcmݷ SbV SQiY `aVUY[Qcl5 _`YbQ^^lV S d[Q6
XQ^^_] eQZ\V 1S ^QiV] `aY]VaV =I@B?77@<25 Y Sl b]_WVcV baQXd WV
Yb`_\mX_SQcm Yf S bS_Yf XQ`a_bQf7

;_\m b[_a_ S ^QiV] _RbdWUV^YY `_pSY\Ybm Y]V^Q eQZ\_S5 b_UVaWQjYf `a_6
TaQ]]l ^Q @a_\_TV5 _c]VcY]5 hc_ QSc_al \`R6@a_\_TQ bhYcQoc ݷ[aQSY\m^l`ݷ
U\p cQ[Yf eQZ\_S bdeeY[b 1Y\Y5 Vb\Y dT_U^_5 2ݷaQbiYaV^YVݷ 7@<7 Nc_c SlR_a
cadU^_ ^QXSQcm dUQh^l]5 S_ Sbp[_] b\dhQV5 S b_SaV]V^^lf db\_SYpf5 `_b[_\m[d
cQ[_Z WV bdeeY[b `aYSl[\Y Yb`_\mX_SQcm U\p bS_Yf b[aY`c_S \oRYcV\Y pXl[Q
@Va\ 1Y5B<25 Q S `_SbVU^VS^_Z WYX^Y b[aY`cl ^Q @Va\V SbcaVhQocbp ^Q]^_T_
hQjV5 hV] `a_TaQ]]l ^Q @a_\_TV7

1Sc_a ncYf bca_[ SbVTUQ `aVU`_hYcQ\ U\p @a_\_TQ bdeeY[b 7@<75 `_[Q S
f_UV n[b`VaY]V^c_S b_ \`R6@a_\_T_] ^V dRVUY\bp5 hc_ S ^V[_c_alf 1`dbcm Y
U_S_\m^_ aVU[Yf5 ^_ ^V`aYpc^lf2 b\dhQpf Y^cVa`aVcQc_a _WYUQVc Y]V^^_ 7@<
Y ^Y _ hݷ] UadT_] b\liQcm ^V WV\QVc ‑ S`\_cm U_ c_T_5 hc_ [ Y]V^Y Sa_UV
@B?7B1=7@<7 bQ]_S_\m^_ U_RQS\pVc 7@<5 cQ[ hc_ `_\dhQVcbp @B?7B1=7@<77@<5
`aYhݷ] UV\QVc nc_ b_SVaiV^^_ ScYfQap5 ^V SlUQSQp ^Y[Q[Yf b__RjV^YZ ‑ S
c_] hYb\V Y _ ^VYXRVW^_ S_X^Y[QojVZ _iYR[VD hc�_ S UVZbcSYcV\m^_bcY `a_Yb6
f_UYc5 dUQ\_bm `_^pcm \Yim b `_]_jmo dcY\Ycl CDB1355 _ [_c_a_Z aQbb[QXQ^_
S `aY\_WV^YY [_ Sc_a_]d c_]d7

8UVbm Y UQ\VV S cV[bcV ^QiVZ [^YTY SbV Y]V^Q eQZ\_S b [_U_] ^Q @a_\_6
TV RdUdc XQ[Q^hYSQcmbp ^Q 7@<D QSc_a Sl^dWUV^ `_ZcY ^Q nc_5 f_cp Y `a_cYS
b_RbcSV^^_Z S_\Y7

BQ]lZ `a_bc_Z b`_b_R bUV\Qcm ^Q @a_\_TV `_\^_gV^^do `a_TaQ]6
]d ‑ nc_5 [Q[ S_UYcbp5 _e_a]Ycm Vݷ S SYUV b[aY`cQ7 5\p nc_T_ ^dW^_
RdUVc ^QhQcm SQi eQZ\ b ݷQTYhVb[_Z[ݷ bca_[Y 318ECB829>8CG9@< 1Y\Y
TUV cQ] Vjݷ S SQiVZ bYbcV]V aQb`_\_WV^ Y^cVa`aVcQc_a \`R6@a_\_TQ2D
Vb\Y ncY] Y _TaQ^YhYcmbp5 aVXd\mcQc SQb ]_WVc ^Vb[_\m[_ dUYSYcmC Sl6
`_\^YS Sb5ݷ hc_ b_UVaWYcbp S SQiV] eQZ\V5 Y^cVa`aVcQc_a5 S]Vbc_ c_T_
hc_Rl db`_[_Ycmbp5 S_ZUݷc S Y^cVaQ[cYS^lZ aVWY]7

9^cVa`aVcQc_a `aY^Y]QVc ^Q Sf_U gV\lZ apU _`gYZ5 [_c_alV Sa_6
UV Rl U_\W^l `_]_hm aViYcm ncd `a_R\V]d5 S_c c_\m[_ cdc Vbcm _U6
^Q b\_W^_bcmC [Q[ ]l X^QV]5 S eQZ\V b[aY`cQ Y^cVa`aVcQc_ad ]_W^_
`VaVUQcm \Yim _UY^ QaTd]V^c 1b]7 bca7 <:>25 Y [Q[ aQX ^YhVT_ `_Uf_Up6
jVT_ U\p nc_Z gV\Y QSc_aQ \`R6@a_\_TQ ^V `aVUdb]_caV\Y7 ?bcQݷcbp
U_S_\m^_ bcaQ^^_V aViV^YVC bUV\QS Sb5ݷ hc_ f_cV\Y5 `aY^dUYcV\m^_ XQ6
SVaiYcm Sl`_\^V^YV b `_]_jmo dWV d`_]Y^QSiVT_bp 81<D7 >Q`aY]Va5
bQ[aQ]V^cQ\m^_V Q5<<?5ݷ G?B<4ݷ ]_W^_ aVQ\YX_SQcm cQ[C
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318ECB829>8CG9@<
C6 GB9D51’Q5<<?5 G?B<41’25 ><5 81<D7

Y\Y cQ[C

318ECB829>8CG9@<
C6 GB9D51’Q5<<?5 G?B<41e>’25 81<D7

3 _R_Yf SQaYQ^cQf b[aY`c5 b[_aVV SbVT_5 RdUVc aQR_cQcm cQ[5 [Q[ Sl
_c ^VT_ _WYUQVcV ‑ ^_5 [Q[ ^Y bcaQ^^_5 b dSVaV^^_bcmo nc_T_ b[QXQcm
^V\mXp7 3 ^V[_c_alf 1QSc_a ^V S_Xm]ݷcbp b[QXQcm5 S [Q[Yf [_^[aVc^_2
b\dhQpf CG9@< `aY XQ`db[V b[aY`cQ XQhV]6c_ SlUQݷc Y^e_a]QgY_^^_Vݷ
b__RjV^YVݷ _ c_]5 hc_ eQZ\ Rl\ ݷ^c[_]`Y\Ya_SQ_ݷ 1hYcQZ ‑ `VaVSV6
Uݷ^ S_ S^dcaV^^VV `aVUbcQS\V^YV2 XQ cQ[_V6c_ SaV]p7 Nc_ ]_W^_ aQb6
b]QcaYSQcm [Q[ `_S_U `_caQcYcm ^Qi VUY^bcSV^^lZ QaTd]V^c [_]Q^U6
^_Z bca_[Y5 d[QXQS [\oh ݷ6Aݷ 1AE95D25 XQ`aVjQojYZ SlUQhd \Yi^Yf
b__RjV^YZ7 @VaSQp bca_[Q b[aY`cQ c_TUQ RdUVc SlT\pUVcm cQ[C

318ECB829>8CG9@< 6A

9^cVaVb^_5 hc_ bQ]Y QSc_al \`R6@a_\_TQ aV[_]V^Udoc SlXlSQcm Y^cVa`aVcQ6
c_a YX b[aY`cQ hVaVX bcQ^UQac^do `a_TaQ]]d 8ECB829>85>F S_c cQ[C

318ECB829>85>F CG9@<

D nc_T_ `_Uf_UQ Vbcm _U^_ ^Vb_]^V^^_V U_bc_Y^bcS_C _^ ^V `aYSpXQ^ [ ]Vbc_6
`_\_WV^Yo CG9@< S SQiVZ bYbcV]V5 Q nc_ ]Vbc_`_\_WV^YV ]_WVc _c\YhQcmbp
_c 8ECB829> ‑ Y^cVa`aVcQc_a ]_WVc _[QXQcmbp S UYaV[c_aYY 8ECB8<?31<829>5
8ECB8CG9@<829>5 8?@D8CG9@< Y c7 `75 SQaYQ^c_S ]QbbQ7 3_c c_\m[_ e\QT 6A `aY
nc_] d[QXlSQcm RdUVc dWV ^VTUV7 ?bcQݷcbp aYc_aYhVb[YZ S_`a_b5 _ hݷ] Ud]Qoc
\oUY5 aVQ\YX_SQSiYV b\_W^VZido `a_TaQ]]d 1Q Y^cVa`aVcQc_a @a_\_TQ ^Vb_6
]^V^^_ _c^_bYcbp Y]V^^_ [ cQ[Y]2 Y `aY nc_] ^V UQSiYV bVRV cadUQ `_Ud]cm5
[Q[ nc_Z `a_TaQ]]_Z `_c_] `_\mX_SQcmbp ‑ Q SlUQhQ ^V`a_iV^_T_ Y^e_a]Q6ݷ
gY_^^_T_ b__RjV^Ypݷ _U^_X^Qh^_ _R nc_] bSYUVcV\mbcSdVc7

;Q[ S_UYcbp5 Sbݷ nc_ _c^oUm ^V [_^Vg Ybc_aYY5 Q \Yim Vݷ ^QhQ\_7 1S6
c_al \`R6@a_\_TQ d[QXlSQoc5 hc_ ݷaQSY\m^VV`ݷ 1bdUp `_ SbV]d5 b c_h6
[Y XaV^Yp `VaV^_bY]_bcY5 f_cp `VaV^_bYcm `a_\_T_Sb[YV `a_TaQ]]l S
bVT_U^pi^Yf db\_SYpf c_\[_] ^V[dUQ2 SlUV\Ycm S `a_TaQ]]V T\QS^do
`a_gVUdad ‑ V5ݷ ^V ]dUabcSdp \d[QS_5 _Rlh^_ ^QXlSQoc f_a_i_ X^Q6
[_]l] ^Q] b\_S_] =19> ‑ Y d[QXQcm Y^cVa`aVcQc_ad ^Q Vݷ ^Q\YhYV b
`_]_jmo UYaV[cYSl 9>9D91<9J1D9?> `aY]Va^_ cQ[C

C6 9>9D91<9J1D9?>1=19>27

8UVbm Vbcm USQ SQaYQ^cQ7 3l ]_WVcV _e_a]Ycm bS_o `a_gVUdad =19>
[Q[ ^V Y]Vojdo `QaQ]Vca_S 1c7 V7 ^Q`YbQcm `a_gVUdad =19>892 \YR_
[Q[ Y]Vojdo _UY^ `QaQ]Vca5 [_c_alZ _Rlh^_ ^QXlSQoc JB7FD ^Q nc_c



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =;@

b\dhQZ S U_[d]V^cQgY T_S_aYcbp5 hc_ RYR\Y_cV[Q \`R6@a_\_TQ bQ]Q
`aVU_bcQS\pVc `a_gVUdad =19>895 [_c_aQp dWV SlXlSQVc `a_gVUdad
=19>8:5 `VaVUQS VZ VUY^bcSV^^l] `QaQ]Vca_] b`Yb_[ QaTd]V^c_S [_6
]Q^U^_Z bca_[Y7 Cdc5 _`pcm WV5 Vbcm _UY^5 [Q[ T_S_apc5 ^oQ^bC XQhV]6c_
c_c n\V]V^c5 [_c_alZ ]l `aYSl[\Y ^QXlSQcm 1B7Fd9f ‑ c7 V7 Y]p5 `_
[_c_a_]d XQ`djV^Q `a_TaQ]]Q ‑ YX b`Yb[Q `aY nc_] dUQ\poc 1XQhV]H
b`a_bYcV d ^Yf27 3_b`_\mX_SQSiYbm cV]5 hc_ `a_gVUdaQ GB9D5 d]VVc
`VhQcQcm b\_W^lV cVa]l5 S c_] hYb\V b`Yb[Y5 ]l ]_WV] _`a_R_SQcm
b[QXQ^^_V S UV\V7 @a_TaQ]]Q YX caݷf bca_[

318ECB829>8CG9@< 6A
C6 9>9D91<9J1D9?>1=19>27
=19>1JB7F2 C6 GB9D51JB7F25 ><7

‑ RdUdhY XQ`djV^^_Z b `QaQ]VcaQ]Y [_]Q^U^_Z bca_[Y5 ^Q`VhQcQVc Yf
b`Yb_[C

1FCDI8?CDCN4 78538?hC9=@<57@< 12B1 C38G12B1 ;1412B1
d12B15C38G12B15;1412B1f

=l S_b`_\mX_SQ\Ybm XUVbm S_X]_W^_bcmo `VhQcY b`Yb[Q5 hc_Rl ^V XQTa_]_W6
UQcm `aY]Va aV[dabYS^_Z `a_gVUda_Z5 S [_c_a_Z ]^_T_V _[QWVcbp ^V`_^pc^_ ‑
SVUm YXdhV^YV `aQ[cYhVb[Y SbVT_ @a_\_TQ d ^Qb Vjݷ S`VaVUY7 >Y[_TUQ cQ[ ^V UV6
\QZcV S aVQ\m^lf `a_TaQ]]QfC SQi SlR_a Y^bcad]V^cQ 1S UQ^^_] b\dhQV pXl[Q
@a_\_T2 ^V U_\WV^ S\Ypcm ^Q c_5 hc_ SYUYc `_\mX_SQcV\m5 Q S UQ^^_] b\dhQV
`a_TaQ]]Q RVX_b^_SQcV\m^_ ^QSpXlSQVc `_\mX_SQcV\o `a_\_T_Sb[YZ bY^cQ[bYb
`aVUbcQS\V^Yp b`Yb[_S7

6bcm Vjݷ _UY^ b`_b_R U_bcd`Q [ QaTd]V^cQ] [_]Q^U^_Z bca_[YC
Sbca_V^^Qp `a_gVUdaQ 3EBB5>Dh@B?<?7h6<175 Vb\Y `VaSl] YX USdf `Q6
aQ]Vca_S VZ `VaVUQcm Qc_] 1B7F5 bSpWVc b_ bS_Y] Sc_al] `QaQ]Vca_]
Sbݷ c_c WV WV b`Yb_[C

318ECB829>8CG9@< 6A
C6 9>9D91<9J1D9?>1=19>27
=19> C6 3EBB5>Dh@B?<?7h6<1711B7F5 JB7F25 GB9D51JB7F25 ><5 81<D7

3^Y]QcV\m^lZ hYcQcV\m ]_WVc _RaQcYcm S^Y]Q^YV5 hc_ S `aVUlUdjV]
`aY]VaV ]l ^V SlXlSQ\Y 81<D pS^_D UV\_ S c_]5 hc_ cQ] nc_ XQ ^Qb
bUV\Q\Q RYR\Y_cVh^Qp SVabYp =19>895 c_TUQ [Q[ XUVbm ]l bQ]Y ^Q`YbQ6
\Y =19>897 3`a_hV]5 U_Rlcm Y]p b[aY`cQ ^Q] nc_ ^V `_]_WVc;? ‑ YX
`aYSlh^_T_ 1B7F \`R6@a_\_T `_6`aVW^V]d RdUVc dRYaQcm ݷd\VS_Z^ݷ
n\V]V^c7

@a_Ybf_UpjVV aVX[_ db\_W^pVcbp5 Vb\Y SQ] `aYUݷc S T_\_Sd ^Q`Y6
bQcm ^Q @a_\_TV `a_TaQ]]d5 hYcQojdo hc_6c_ b [\QSYQcdal7 8UVbm Sl

;?1Sc_a Sl^dWUV^ `aVU`_\_WYcm5 hc_ nc_ `_SVUV^YV ]_WVc Rlcm Yb`aQS\V^_
S RdUdjYf SVabYpf \`R6@a_\_TQ5 cQ[ hc_ ^Q ]_]V^c `a_hcV^Yp [^YTY hYcQcV\m
S`_\^V ]_WVc _`YbQ^^_Z `a_R\V]l ^V _R^QadWYcm7



=;A >VaQXadiQojYV `QaQUYT]l

]_WVcV bc_\[^dcmbp baQXd b USd]p b_SVaiV^^_ ^VbdaQX^l]Y Y [aQZ^V
^V`aYpc^l]Y _b_RV^^_bcp]Y `_SVUV^Yp Y^cVa`aVcQc_aQ7 3_6`VaSlf5 _^
XQ [Q[Y]6c_ UmpS_\_] d`_a^_ `VhQcQVc `aYT\QiV^YV [ SS_Ud 1bY]S_6
\l LC25 f_cp _R nc_] VT_ ^Y[c_ ^V `a_bYc7 3_6Sc_alf5 `a_TaQ]]d _[QXl6
SQVcbp ^VS_X]_W^_ `aY[_^hYcm `aYSlh^_Z ^Q] [_]RY^QgYVZ LDB<6L ‑
S]Vbc_ c_T_5 hc_Rl `a_bc_ XQSVaiYcmbp5 Y^cVa`aVcQc_a @;ݷ_db\dW\YSݷ

`VaVf_UYc S aVWY] _c\QU[Y5 YX [_c_a_T_ UQWV `a_TaQ]]Ybc ^V baQXd
Sl`dcQVcbp5 Q _ [_^Vh^_] `_\mX_SQcV\V Y T_S_aYcm ^VhVT_7

B ^QSpXhYSl] ݷ[aYT\QiV^YV`ݷ b`aQSYcmbp _[QXlSQVcbp U_S_\m6
^_ `a_bc_C ^dW^_ _Rkpb^Ycm d`ap]_]d Y^cVa`aVcQc_ad5 hc_ bca_6
[Q `aYT\QiV^Yp _c^l^V `dbcQpD nc_ UV\QVcbp SlhYb\V^YV] gV\Y
@B?=@D1h5 ’’27 B ^VaQR_cQojY] 1c_h^VV5 aQR_cQojY] b_SbV] ^V cQ[5
[Q[ ^QU_2 LDB<6L hdcm b\_W^VV5 `aYUݷcbp aQX_RaQcmbp5 hc_ WV `a_Ybf_6
UYc7 ?[QXlSQVcbp5 Y^cVa`aVcQc_a \`R6@a_\_TQ YX [Q[Yf6c_ bS_Yf b__R6
aQWV^YZ `VaVfSQclSQVc gV\lZ apU bYT^Q\_S;A5 S[\ohQp Y c_c5 hc_ TV^V6
aYadVcbp `_ ^QWQcYo LDB<6L ‑ \RPRW]7 ?c]V^Ycm nc_ ]_W^_ `QaQ]Vc6
aQ]Y [_]Q^U^_Z bca_[Y5 S_c c_\m[_ YX XQT_\_S_h^_Z bca_[Y b[aY`cQ ]l
Yf5 dSl5 `VaVUQcm ^V ]_WV]7 ?bcQݷcbp aQXSV hc_ _c]V^Ycm dWV b_bc_pS6
iYZbp `VaVfSQc bYT^Q\Q5 SlhYb\YS gV\m ?>hC97>1<19>D5 h5 4561E<D27
CQ[Y] _RaQX_]5 Vb\Y SQiQ `a_TaQ]]Q U_\W^Q hc_6c_ hYcQcm Y\Y S__R6
jV Sl`_\^pcmbp U_\miV5 hV] S cVhV^YV ^Vb[_\m[Yf b_clf U_\VZ bV[d^6
Ul5 b\VUdVc5 `_6SYUY]_]d5 ^QhQcm Vݷ cQ[C

=19> C6 ?>hC97>1<19>D5 h5 4561E<D25 @B?=@D1h5 ’’25 777

Y dWV UQ\miV ^Q`YbQcm bS_Z cV[bc7 =VWUd `a_hY]5 ?>hC97>1< ]_WVc
`_hV]d6c_ ^V aQR_cQcm5 Vb\Y Sl S_b`_\mXdVcVbm SQaYQ^c_]5 `aY [_c_a_]
SQi =19> Y]VVc QaTd]V^c ‑ S_ Sbp[_] b\dhQV5 b SVabYVZ \`R6@a_\_TQ
?7?7? Sbݷ Sli\_ Y]V^^_ cQ[7 @a_TaQ]]Q5 ^QhY^QSiQpbp b_ bca_[

=19>1JB7F2 C6
?>hC97>1<19>D5 h5 4561E<D25

aQR_cQcm ^V f_cV\Q ^Y S [Q[do5 SlUQSQp ^VS^pc^do UYQT^_bcY[d5 ^_
Sbݷ XQaQR_cQ\_5 [_TUQ S]Vbc_ nc_T_ Rl\_ ^Q`YbQ^_

=19> C6
?>hC97>1<19>D5 h5 4561E<D25
3EBB5>Dh@B?<?7h6<1711B7F5 JB7F25

CV_aVcYhVb[Y CG9@< `_XS_\pVc _c[_]`Y\Ya_SQcm `a_TaQ]]d ^Q @a_\_TV5 `_\d6
hYS Yb`_\^pV]lZ eQZ\7 >QZcY Y^e_a]QgYo _R nc_] dUQ\_bm b R_\miY] cadU_]5
`aYhݷ] b^QhQ\Q Y^bcad[gYp Rl\Q _R^QadWV^Q ^Q [Q[_]6c_ e_ad]V S 9^cVa^VcV5
Y \Yim `_c_]5 dWV c_h^_ X^Qp5 [Q[YV e\QTY ^dW^_ Yb[Qcm5 SQi `_[_a^lZ b\d6

;@8UVbm Sb`_]Y^QVcbp `aYchQ5 bcQSiQp _b^_S_Z SlaQWV^Yp VUSVWmp[ݷ db\dTQ7ݷ
;A=VfQ^YX] bYT^Q\_S S ^>9H ]l aQbb]QcaYSQ\Y S_ Sc_a_] c_]V5 b]7 7=:7>7<ݷ
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TQ b]_T ^Q[_^Vg ^QZcY ^dW^_V ]Vbc_ S _eYgYQ\m^_Z U_[d]V^cQgYY7 8UVbm SQb
_WYUQVc gV\lZ apU boa`aYX_S7

3_6`VaSlf5 nc_ [Q[ aQX c_c b\dhQZ5 [_TUQ bdeeY[b 2ݷaQbiYaV^YVݷ1 Ybf_U^_6
T_ eQZ\Q _[QXlSQVcbp QafYSQW^l]C Vb\Y d[QXQcm eQZ\ b bdeeY[b_]5 _c\Yh^l]
_c 7@<5 CG9@< ݷcbpݷiYR_ݷ 1`_`a_bcd ^V bUV\QS ^YhVT_ `_\VX^_T_ Y\Y f_cp Rl
_b]lb\V^^_T_25 ^_ `aY nc_] ^Y b\_SQ SQ] ^V b[QWVc7

3_6Sc_alf5 XQRdUmcV Sbݷ c_5 hc_ T_S_aY\_bm `a_ UYaV[cYSd 9>9D91<9J1D9?> Y
RYR\Y_cVh^do SVabYo =19>89D bdUp `_ SbV]d5 aVWY] [_]`Y\pgYY b ^Y]Y ^Vb_S6
]VbcY]7 3]Vbc_ nc_T_ ^dW^_ ^Q`YbQcm bS_o `a_gVUdad =19>895 Q Vݷ Y]p d[QXQcm
T_aV6[_]`Y\pc_ad S [_]Q^U^_Z bca_[V [Q[ X^QhV^YV e\QTQ 667?1<7

5_RaQcmbp U_ `QaQ]Vca_S [_]Q^U^_Z bca_[Y cV`Vam ]_W^_ RdUVc c_\m[_ hV6
aVX 3EBB5>Dh@B?<?7h6<1711B7F5 JB7F25 [Q[ `_[QXQ^_ SliV7 9 ‑ _ hdU_ ‑ S
nc_c aQX b `VaV]V^^_Z JB7F _[QWVcbp bSpXQ^ b`Yb_[ SbVf `QaQ]Vca_S5 S[\ohQp
^d\VS_Z 1Y]p `a_TaQ]]l27 ;bcQcY5 ^V XQRdUmcV dRaQcm YX ^QhQ\Q SQiVT_ Ybf_U6
^Y[Q bca_[d5 `aVSaQjQSido VT_ S b[aY`c 1cd5 hc_ ^QhY^QVcbp b 312 ‑ _^Q RdUVc
]ViQcmbp5 Q ^Q`YbQcm `a_TaQ]]d cQ[5 hc_Rl _^Q ]_T\Q b\dWYcm Y b[aY`c_]5
Y Ybf_U^Y[_] U\p [_]`Y\pgYY5 QSc_ad ^V dUQ\_bm 1^_5 S_X]_W^_5 dUQbcbp SQ]D
dcSVaWUQcm5 hc_ nc_ b_SbV] ^VS_X]_W^_5 _b^_SQ^YZ Sa_UV Rl ^Vc27

@_\^_bcmo [_]Q^U^Qp bca_[Q U\p [_]`Y\pgYY RdUVc SlT\pUVcm cQ[C

CG9@< 6>?452E7 67 DBE5 6X 667?1<F=19> 66CD1>4h1<?>5FDBE5 e
6? =I@B?7 63 =I@B?77@<

8UVbm `aVU`_\QTQVcbp5 hc_ eQZ\ b SQiVZ `a_TaQ]]_Z ^QXlSQVcbp =I@B?77@<5
Yb`_\^pV]lZ eQZ\ Sl f_cYcV SYUVcm `_U Y]V^V] =I@B?77 ?b^_S^do QTY6[ݷ
hVb[doݷ ^QTadX[d ^Vbݷc _`gYp 66CD1>4h1<?>5FDBE55 nc_ Y]V^^_ _^Q d[QXlSQVc
[_]`Y\pc_ad5 hc_ ]l f_cY] `_\dhYcm Yb`_\^pV]lZ eQZ\ 1UQ5 nc_]d [_]`Y\pc_6
ad ^QU_ _R nc_] T_S_aYcm27 E\QT 667?1<F=19> d[QXlSQVc5 [Q[ d SQb S `a_TaQ]]V
^QXlSQVcbp cQ `a_gVUdaQ5 [_c_aQp Slbcd`QVc S a_\Y c_h[Y Sf_UQ5 Y\Y5 c_h^VV
T_S_ap5 b [Q[_Z gV\Y ^dW^_ ^QhQcm Sl`_\^V^YV `a_TaQ]]l ‑ c_ Vbcm XUVbm ]_W6
^_ d[QXQcm b\_W^lZ cVa] b `QaQ]VcaQ]Y5 Q ^V `a_bc_ Y]p7 8QTQU_h^_V 67 DBE5
_c[\ohQVc `VhQcm cV[bcQ _ SVabYY \`R6@a_\_TQ5 `_`a_bcd XQ]V^YS Y^YgYQ\Y6ݷ
XQgY_^^doݷ gV\m ^Q SlhYb\V^YV \Q[_^Yh^_T_ DBE57 ? ^QX^QhV^YY _bcQSiYfbp
USdf [\ohVZ `aVU\_WY] hYcQcV\o U_TQUQcmbp bQ]_bc_pcV\m^_7 ;bcQcY5 XQ`aV6
cYcm `VaVfSQc bYT^Q\_S YX [_]Q^U^_Z bca_[Y [_]`Y\pc_aQ SQiV]d `_[_a^_]d
b\dTV ^V dUQ\_bm5 f_cp cQ[Qp S_X]_W^_bcm S U_[d]V^cQgYY UV[\QaYadVcbp ‑ cQ[
hc_ ^V XQRdUmcV Sl`_\^Ycm S ^QhQ\V bS_VZ `a_TaQ]]l `aYSVUݷ^^lZ SliV XQ`a_b
[ ?>hC97>1<7

1Sc_a Sl^dWUV^ `aYX^Qcm5 hc_ [ [_^gd aQbb[QXQ _ c_]5 [Q[ WV Sb6ݷcQ[Y
`_RVUYcm CG9@<5 d ^VT_ b\_WY\_bm hݷc[_V _jdjV^YV5 hc_ b_XUQcV\Y \`R6@a_\_TQ
`_`a_bcd YXUVSQocbp7

::7=7<7 =_UV\m UQ^^lf S @a_\_TV
;Q[ Y S <Yb`V5 S @a_\_TV Yb`_\mXdocbp TVcVa_TV^^lV UY^Q]YhV6

b[YV bcad[cdal UQ^^lf5 `aYhݷ] `_ bS_VZ bdcY _^Y _hV^m `_f_WY ^Q
\Yb`_Sb[YV \6SlaQWV^Yp7 <oR_V [_aaV[c^_V SlaQWV^YV @a_\_TQ ^Q6
XlSQVcbp cVa]_] 7 ;Q[ Y S <Yb`V5 S @a_\_TV Y]VVcbp ^Vb[_\m[_ cY`_S
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Qc_]Qa^lf UQ^^lf5 `aYh5[ݷ ^QU_ b[QXQcm5 Qbb_acY]V^c ncYf cY`_S ]_6
WVc `_[QXQcmbp _hV^m RVU^l]5 _b_RV^^_ S baQS^V^YY b <Yb`_]D XQc_5
[Q[ ]l dSYUY] `_XWV5 baVUbcSQ b_XUQ^Yp b\_W^lf bcad[cda UQ^^lf
^Q RQXV Qc_]Qa^lf S @a_\_TV ^Vb[_\m[_ R_\VV 7ݷaQXSVbYbclVݷ

; Qc_]Qa^l] _RkV[cQ] S @a_\_TV _c^_bpcbp5 S_6`VaSlf5 hYb\_6
SlV [_^bcQ^cl ‑ gV\lV Y b `\QSQojVZ c_h[_Z7 8UVbm bc_Yc _c]VcYcm5
hc_ Y^cVa`aVcQc_a CG9@< S R_\miY^bcSV b\dhQVS [_]`Y\YadVcbp b `_U6
UVaW[_Z ݷU\Y^^lfݷ gV\lf hYbV\5 hc_ _X^QhQVc _cbdcbcSYV _TaQ^YhV6
^Yp ^Q Yf aQXapU^_bcm5 ^_ ^Vb[_\m[_ b^YWQVc neeV[cYS^_bcm gV\_6
hYb\V^^_Z QaYe]VcY[YD S`a_hV]5 `aVUdb]_caV^Q S_X]_W^_bcm [_]`Y6
\pgYY RVX nc_Z `_UUVaW[Y5 S nc_] b\dhQV gV\lV RdUdc ?=6RYc^l]Y7
Hc_ [QbQVcbp ݷQSdhYf\`ݷ hYbV\5 c_ S U_[d]V^cQgYY UV[\QaYadVcbp Yb6
`_\mX_SQ^YV e_a]QcQ5 [_c_alZ ^Q UQ^^_Z Q``QaQc^_Z `\Qce_a]V b_6
_cSVcbcSdVc cY`d 4?E2<5 pXl[Q BY 1`_6SYUY]_]d5 Yb`_\mXdVcbp `a_bc_
cY` 4?E2<5 c_T_ [_]`Y\pc_aQ5 [_c_al] Rl\Q _c[_]`Y\Ya_SQ^Q hQbcm
Y^cVa`aVcQc_aQ5 ^Q`YbQ^^Qp ^Q BY27

3c_a_Z ed^UQ]V^cQ\m^lZ Qc_]Qa^lZ cY` S @a_\_TV ‑ cQ[ ^QXlSQ6
V]lV Qc_]l D ncY] cVa]Y^_] _R_X^QhQVcbp bdj^_bcm5 _hV^m `_f_WQp
^Q \Yb`_Sb[YV bY]S_\l 1b]7 bca7 <;;27 1c_] S bS_ݷ] Y]V^Y ]_WVc b_UVa6
WQcm `aQ[cYhVb[Y hc_ dT_U^_5 c_\m[_ U\p nc_T_ VT_ ^QU_ XQ[\ohYcm S
_UY^_h^lV Q`_bca_el 1UQ5 bca_[Q ’Q5<<?5 G?B<4e>’ S _U^_] YX `aY6
]Va_S SliV ‑ Y]V^^_ Qc_]5 [Q[ nc_ ^Y `VhQ\m^_27 6b\Y Y]p Qc_]Q
b_bc_Yc c_\m[_ YX Rd[S5 gYea5 X^Q[Q `_Uhݷa[YSQ^Yp Y `aY nc_] ^QhY6
^QVcbp b_ bca_h^_Z 2ݷQ\V^m[_Z[ݷ1 Rd[Sl5 Q`_bca_el ]_W^_ _`dbcYcm7
>Q`aY]Va5 b c_h[Y XaV^Yp @a_\_TQ ݷG?B<4ݷ Y ݷ’G?B<4’ݷ ‑ USQ SQaYQ^6
cQ XQ`YbY _U^_T_ Y c_T_ WV5 Q S_c Vb\Y ^Q] `_caVRdVcbp Qc_] ’Q5<<?’5
c_ _`dbcYcm Q`_bca_el ]l ^V b]_WV]5 `_b[_\m[d b\_S_ XUVbm ^QhY^Q6
Vcbp b XQT\QS^_Z Rd[Sl 1cQ[ S @a_\_TV _R_X^QhQocbp `VaV]V^^lV5 _R
nc_] ]l `_T_S_aY] ^YWV27 6bcm Y Vjݷ _UY^ SQaYQ^c Qc_]_S5 [_c_alV
]_W^_ XQ`YblSQcm RVX XQ[\ohV^Yp S Q`_bca_elC nc_ \oRQp `_b\VU_6
SQcV\m^_bcm YX bY]S_\_S 5ݷIݷ 5ݷ3ݷ 5ݷ4ݷ 5ݷgݷ 5ݷ6ݷ 5ݷ3ݷ 5ݷ4ݷ 5ݷ6ݷ 5ݷFݷ
5ݷEݷ 5ݷGݷ 5ݷ7ݷ 5ݷHݷ 5ݷ8ݷ 5ݷeݷ ݷCݷ Y DݷNݷ S_X]_W^_5 Vbcm Y Vjݷ [Q[YV6c_
bY]S_\l5 U_`dbcY]lV S Y]V^Qf Qc_]_S cQ[_T_ a_UQ7 3 c_ WV SaV]p
bY]S_\l 5ݷ1ݷ 5ݷ5ݷ 5ݷ5ݷ 5ݷLݷ Q cQ[WV [adT\lV5 [SQUaQc^lV Y eYTda^lV
b[_R[Y5 [QSlh[Y5 Q`_bca_el S cQ[Yf Qc_]Qf Yb`_\mX_SQcm ^V\mXpD S_X6
]_W^_bcm Yb`_\mX_SQ^Yp _RaQc^_T_ Q`_bca_eQ 2ݷ‘ݷ1 XQSYbYc _c SVabYY
Y^cVa`aVcQc_aQ Y VT_ ^Qbca_V[7 ?Rlh^_ cQ[YV [_]RY^QgYY bY]S_\_S
Yb`_\mXdoc U\p _R_X^QhV^Yp SbVS_X]_W^lf ]QcV]QcYhVb[Yf5 \_TYhV6
b[Yf Y hݷac X^QVc Vjݷ [Q[Yf _`VaQgYZ7 ?c]VcY] XQ_U^_5 hc_ bY]S_\
ݷeݷ S^dcaY Q`_bca_e_S Y]VVc b`VgYQ\m^_V X^QhV^YV5 `aY]Va^_ cQ[ WV5
[Q[ S BY7

1c_]l S @a_\_TV YTaQoc5 S_6`VaSlf5 X^Q[_]do ^Q] `_ \Yb`_Sb[Y]
bY]S_\Q] a_\m RkV[c_S5_ݷ [_c_alV ^V aQS^l ^YhV]d5 [a_]V bQ]Yf bV6
RpݷD [a_]V c_T_5 Qc_]l Yb`_\mXdocbp S [QhVbcSV bS_V_RaQX^lf [_^6



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =<:

bcad[c_a_S b\_W^lf UQ^^lfD Vjݷ b Qc_]Q]Y ]_Tdc bSpXlSQcmbp `aV6
UY[Qcl 5 ^QXlSQV]lV cQ[WV `a_\_T6`a_gVUdaQ]Y 7 3 U_SVaiV^YV5
RdUc_ nc_T_ ]Q\_5 S caQUYgY_^^lf SVabYpf @a_\_TQ Qc_]l Yb`_\mXd6
ocbp Vjݷ Y S a_\Y bca_[_Slf [_^bcQ^c5 [Q[ nc_ Rl\_ bUV\Q^_ S ^QiV]
`aY]VaV Q5<<?5ݷ G?B<47ݷ

>Vb]_cap ^Q nc_5 Qc_] ‑ \Yim hQbc^lZ b\dhQZ Qc_]Qa^_T_ cVa]QD
Yb`_\mX_SQ^YV cVa]Y^Q ݷ[_Qcݷ S @a_\_TV `_a_WUQVc `_bc_p^^do `d6
cQ^Ygd5 Y hc_Rl ^V bcQcm _hVaVU^_Z WVacS_Z nc_Z `dcQ^Ygl5 b\VUdVc
dpb^YcmC Qc_] S @a_\_TV ‑ nc_ Y]V^^_ YUV^cYeY[Qc_a5 a_\m [_c_a_T_ ‑
Rlcm d^Y[Q\m^l]5 c_TUQ [Q[ Qc_]Qa^l]Y cVa]Q]Y pS\pocbp5 ^QapUd b
Qc_]Q]Y5 Vjݷ Y UadTYV ݷVUV\Y]lV^ݷ _RkV[cl5 S c_] hYb\V hYb\Q7 6jݷ
_UY^ Qc_]Qa^lZ _RkV[c 1^_ ^V Qc_]2 ‑ nc_ X^Q[ df5 _R_X^QhQojYZ
`dbc_Z b`Yb_[7

@_]Y]_ `VaVhYb\V^^_T_5 \`R6@a_\_T SS_UYc bca_[Y 1CDB9>7C25 [_c_6
alV ]l `_Ua_R^_ _RbdUY] hdcm `_XWV5 Y cQ[ ^QXlSQV]lV R\_Rl 12<?2C25
`aVU^QX^QhV^^lV U\p faQ^V^Yp `a_YXS_\m^lf US_Yh^lf UQ^^lf `aY
SXQY]_UVZbcSYY b `_UbYbcV]Q]Y5 aVQ\YX_SQ^^l]Y ^Q UadTYf pXl[Qf
1_Rlh^_ ^Q BY2D R\_Rl ]l aQbb]QcaYSQcm ^V RdUV]7 2_\miV Qc_]Qa^lf
cY`_S UQ^^lf S @a_\_TV ^Vc7

5\p [_^bcadYa_SQ^Yp R_\VV b\_W^lf bcad[cda UQ^^lf YX R_6
\VV `a_bclf S @a_\_TV `aY]V^pocbp cQ[ ^QXlSQV]lV b\_W6
^lV cVa]l 1Q^T\7 3?=@?E>4 D5B=C2D cQ[_Z cVa] b_bc_Yc YX Qc_6
]Q5 ^QXlSQV]_T_ T\QS^l] ed^[c_a_] cVa]Q5 Y b`Yb[Q QaTd6
]V^c_S 7 @_ bS_V]d b]lb\d b\_W^lV cVa]l b__cSVcbcSdoc f_6
a_i_ X^Q[_]l] ^Q] XQ`Ybp]5 bcad[cdaQ] Y `a_hY] `_U_R^l]
bdj^_bcp]5 `aY nc_] T\QS^lZ ed^[c_a b__cSVcbcSdVc ݷcY`dݷ XQ6
`YbY5 Q QaTd]V^cl ‑ X^QhV^Yp] `_\VZD ^Q`aY]Va5 ]_W^_ Rl6
\_ Rl Yb`_\mX_SQcm U\p XQ`YbY UQcl cVa] 41D51;9:B5 =1I5 <:25
U\p `aVUbcQS\V^Yp bSVUV^YZ _ hV\_SV[V ‑ hc_6^YRdUm Sa_UV
@5BC?>1’S?8> M?5’5 =5 :B@A25 Q TV_TaQeYhVb[YV [__aUY^Qcl d`Q[_6
SQcm S [Q[_V6^YRdUm @<1351>5 >=7A<A=<5 55 <@7>B>>?27 3 a_\Y T\QS6
^lf ed^[c_a_S d ^Qb XUVbm Slbcd`Qoc Qc_]l 41D55 @5BC?> Y @<1355
`VaSlV USQ cVa]Q Y]Voc `_ caY QaTd]V^cQ5 `_b\VU^YZ ‑ hVclaV7 ;bcQ6
cY5 [_\YhVbcS_ QaTd]V^c_S b\_W^_T_ cVa]Q ^QXlSQVcbp VT_ Qa^_bcmo
1Q^T\7 1B9DI2D Vb\Y nc_ b\_S_ [QWVcbp SQ] bcaQ^^l]5 `aY`_]^YcV cVa6
]Y^l 5ݷd^Qa^lZݷ ݷRY^Qa^lZݷ Y ݷcVa^Qa^lZݷ ‑ ]_W^_ ^QUVpcmbp5 hc_
_^Y U\p SQb SlT\pUpc dWV S`_\^V `aYSlh^_7

3 a_\Y [QWU_T_ YX QaTd]V^c_S ]_WVc Slbcd`Qcm `a_YXS_\m^lZ
cVa]5 [Q[ Qc_]Qa^lZ5 cQ[ Y b\_W^lZ7 >Q`aY]Va5 ]l ]_T\Y Rl S
[Q[_Z6^YRdUm `a_TaQ]]V5 bSpXQ^^_Z b TV_]VcaYVZ5 _R_X^QhYcm c_h[d
^Q `\_b[_bcY hVaVX Vݷ [__aUY^Qcl5 `aY]V^YS S a_\Y ed^[c_aQ b\_6
S_ @?9>DC @?9>D195 925 @?9>D1:@7<5 6;:<7;@2 Y c7 `7D _[adW^_bcm cV6
`Vam ]_W^_ XQUQcm5 Y]Vp c_h[d Y aQUYdb ‑ `_\dhYcbp hc_6c_ Sa_UV
39B3<51@?9>D1;5 ;25 :27 3 nc_] cVa]V b_RbcSV^^_ ed^[c_a_S USQ ‑



=<; >VaQXadiQojYV `QaQUYT]l

@?9>D Y 39B3<55 ^_ c_\m[_ 39B3<5 bhYcQVcbp T\QS^l] 1f_cp Vb\Y aQb6
b]_caVcm _cUV\m^_ `VaSlZ QaTd]V^c5 c_ Vbcm cVa] @?9>D1;5 ;25 c_ S
[ݷ^ @?9>D dWV RdUVc5 VbcVbcSV^^_5 T\QS^l] ed^[c_a_]27

3_XSaQjQpbm [ Q^Q\_TYY b XQ`Ybp]Y Y bcad[cdaQ]Y5 _c]VcY]5 hc_
_UY^ Y c_c WV ed^[c_a ]_W^_ Yb`_\mX_SQcm U\p `_bca_V^Yp b\_W^lf
cVa]_S aQX\Yh^_Z Qa^_bcY Y ‑ `a_U_\WQp ^Qid Q^Q\_TYo ‑ cVa]l
aQX^_Z Qa^_bcY5 `dbcm Y b[_^bcadYa_SQ^^lV _U^Y] Y cV] WV ed^[c_6
a_]5 RdUdc5 [_^Vh^_5 b__cSVcbcS_SQcm XQ`Ybp] aQX^lf cY`_S7 5\p _R_6
X^QhV^Yp SbVT_ ]^_WVbcSQ S_X]_W^lf cVa]_S XQUQ^^_Z Qa^_bcY5 _RaQ6
X_SQ^^lf [_^[aVc^l] Qc_]_]5 _Rlh^_ `Yidc nc_c Qc_]5 Q hVaVX b\ni
_c ^VT_ ‑ Qa^_bcm5 hc_6c_ Sa_UV @?9>D8;5 41D58<5 @<1358= Y c7 `7

?c]VcY] Vjݷ _UY^ [QXdb7 1a^_bcm S`_\^V ]_WVc Rlcm ^d\VS_Z5 c_
Vbcm @a_\_T U_`db[QVc cVa]l5 ^V b_UVaWQjYV ^Y _U^_T_ QaTd]V^cQ7
;adT\lV b[_R[Y U\p cQ[_T_ cVa]Q ^V `Yidcbp5 cQ[ hc_ `_ S^Vi^V]d
SYUd ݷ96Qa^lZݷ cVa] ^YhV] ^V _c\YhQVcbp _c c_T_ Qc_]Q5 [_c_alZ Yb6
`_\mX_SQ^ S a_\Y VT_ T\QS^_T_ ed^[c_aQ7 >V aQX\YhQocbp _^Y Y `_
bS_V]d b]lb\dD ]_W^_ b[QXQcm5 hc_ S__RjV \oR_Z Qc_] ]_WVc S @a_6
\_TV aQbb]QcaYSQcmbp [Q[ Sla_WUV^^lZ 196Qa^lZ2 b\dhQZ ݷ_b\_W^_Tݷ
cVa]Q7 @_UhVa[^ݷ]5 hc_ nc_ SVa^_ U\p Qc_]_S5 ^_ _c^oUm ^V U\p SbVf
Qc_]Qa^lf cVa]_SD ^Q`aY]Va5 hYb\_SlV [_^bcQ^cl Slbcd`Qcm S a_\Y
ed^[c_a_S ^V ]_Tdc5 cQ[ hc_ S Yf _c^_iV^YY ^Y _ [Q[_] [_^b\_Wݷ
96Qa^_] cVa]Vݷ aVhY ^V YUݷc7

@_WQ\dZ5 bQ]_V SaV]p `aVU_bcVaVhm ^QhY^QojYf
`a_\_T6`a_TaQ]]Ybc_S _c _U^_Z U_S_\m^_ aQb`a_bcaQ^ݷ^^_Z baV6
UY ^_SYh[_S _iYR[Y7 =VWUd Y]V^V] Qc_]Q5 Slbcd`QojVT_
S a_\Y ed^[c_aQ5 Y _c[alSQojVZ b[_R[_Z5 b [_c_a_Z ^Q6
hY^QVcbp b`Yb_[ VT_ QaTd]V^c_S5 ^V\mXp bcQSYcm `a_RV\l1
6b\Y cQ[_Z `a_RV\ Sl Sbݷ WV `_bcQSYcV5 Y^cVa`aVcQc_a `_`lcQVcbp
`a_Q^Q\YXYa_SQcm SQi Qc_]6ed^[c_a Y SQi b`Yb_[ S [adT\lf b[_R[Qf
[Q[ USQ _cUV\m^lf cVa]QD b[_aVV SbVT_5 d ^VT_ ^YhVT_ ^V SlZUVc5 ^_
Vb\Y Y SlZUVc5 c_ dW c_h^_ ^V c_5 hVT_ Sl f_cV\Y7

3 [QhVbcSV ed^[c_a_S ]_Tdc Slbcd`Qcm ^V c_\m[_ ݷaQSY\m^lV`ݷ
YUV^cYeY[Qc_al5 [Q[ S ^QiYf `aY]VaQfD S`_\^V ]_W^_ ^Q`YbQcm
hc_6^YRdUm Sa_UV

’b5C5 D89C 9C 1 6E>3D?B5 D??’1:5 ;5 <2

Y @a_\_T nc_ `_Z]ݷc5 ^_ S_c ^QU_ \Y cQ[_V `YbQcm ‑ S_`a_b _cUV\m^lZD
`_WQ\dZ5 Sb6ݷcQ[Y ^V bc_Yc7 >Vb[_\m[_ Y^QhV _Rbc_pc UV\Q b Qc_]Q6
]Y5 hmY Y]V^Q b_bc_pc YX b`VgbY]S_\_SC Yf [Q[ aQX `aY]V^poc S a_\Y
ed^[c_a_S U_S_\m^_ Q[cYS^_7 5V\_ S c_]5 hc_ d^Qa^lV Y RY^Qa^lV
ed^[c_al @a_\_T `_XS_\pVc _RkpSYcm _`VaQc_aQ]Y;B5 cQ[ hc_ RdUVc
]_W^_5 ^Q`aY]Va5 S]Vbc_ 1125 32 ^Q`YbQcm 2 1 3 1hc_ SapU \Y _b]lb6

;B3 _aYTY^Q\V XUVbm Yb`_\mXdVcbp b\_S_ ?@5B1D?B5 b [_c_al] d ^Qb ^QhQ\Ybm
`a_R\V]l Vjݷ `aY YXdhV^YY BY44D [ bhQbcmo5 S @a_\_TV ^Vc cVf Y]`VaQcYS^lf



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =<<

\V^^_25 Y\Y S]Vbc_ <?F5C1:?8>5 =1BI2 ^Q`YbQcm :?8> <?F5C =1BI5 hc_
dWV f_cp Rl `_^pc^_7 CQ[do XQ`Ybm bUV\QVc [_aaV[c^_Z b c_h[Y XaV^Yp
@a_\_TQ SlhYb\V^YV Sbca_V^^_Z gV\Y ?@C

H6 ?@1:9995 H6H5 <?F5C27

@a_SVaYcm ^_Sdo b`VgYQ\m^do a_\m Qc_]Q <?F5C ]_W^_ cQ[C

H6 a F :?8> <?F5C =1BI7
a F :?8> <?F5C =1BI7

H6 a F <?F5C1:?8>5 =1BI27
a F :?8> <?F5C =1BI7

Bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ Y^cVa`aVcQc_a cV`Vam bQ] aVU`_hYcQ6`ݷ
Vcݷ Y]V^^_ cQ[do 2ݷY^eY[b^doݷ1 e_a]d cVa]Q b Qc_]_] <?F5C S a_\Y
T\QS^_T_ ed^[c_aQ7

@_Ua_R^lZ aQbb[QX _R _`VaQc_aQf ]l _`dbcY]D _c]VcY] \Yim5 hc_ S ^Q6
iV] `aY]VaV :999 ‑ nc_ `aY_aYcVc _`VaQc_aQ5 [_c_alZ cV] SliV5 hV] hYb\_
]V^miV5 Q H6H ‑ bS_V_RaQX^Qp bfV]Qݷ `aY]V^V^Yp5ݷ _X^QhQojQp RY^Qa^do
_`VaQgYo5 ^V U_`db[Qojdo S SlaQWV^YY 1RVX b[_R_[2 _`VaQgYZ c_T_ WV `aY6
_aYcVcQD Y^eY[b^lV _`VaQc_al5 U\p [_c_alf d[QXQ^Q bfV]Q I6H5 `aY]V^pocbp
b\VSQ ^Q`aQS_5 bfV]Q H6I d[QXlSQVc ^Q `aY]V^V^YV b`aQSQ ^Q\VS_ 1[Q[5 ^Q`aY6
]Va5 _`VaQgYp `aYbSQYSQ^Yp S pXl[V BY25 H6 Y I6 XQUQoc _Rlh^lV 1`aVeY[b6
^lV2 d^Qa^lV _`VaQgYY5 6H Y 6I ‑ `_bceY[b^lV7 @_Ua_R^_bcY hYcQcV\m ^QZUݷc
S \oR_] dhVR^Y[V `_ @a_\_Td5 ^Q`aY]Va5 S [^YTV 97 2aQc[_ d;<f7

Bc_Yc XQ]VcYcm5 hc_5 ^Q`aY]Va5 QaYe]VcYhVb[YV SlaQWV^Yp bca_6
pcbp S @a_\_TV YX cVf WV b\_W^lf cVa]_S5 Q ed^[c_aQ]Y S ^Yf Sl6
bcd`Qoc X^Q[Y _`VaQgYZ7 >Q`aY]Va5 ]l ^QhQ\Y X^Q[_]bcS_ b Y^cVa6
`aVcQc_a_] CG9@< b S_`a_bQ _]b[_\mݷ RdUVc USQWUl USQ5ݷ XQ`YbQS VT_
S SYUV a 9C ; 3 ;7 B cQ[Y] WV db`Vf_] ]l ]_T\Y Rl ^Q`YbQcm Y
a 9C 31;5 ;25 Y 9C1a5 31;5 ;22 ‑ Sbݷ nc_ [_aaV[c^lV b`_b_Rl XQ`YbY
_U^_T_ Y c_T_ WV cVa]Q5 S [_c_a_] T\QS^l] ed^[c_a_] Slbcd`QVc b\_6
S_ 9C5 Q Sc_a_Z QaTd]V^c bca_Ycbp b `_]_jmo ed^[c_aQ 37 CV`Vam ]l5
`_WQ\dZ5 ]_WV] U_TQUQcmbp5 hc_ S__RjV \oR_Z XQ`a_b Y^cVa`aVcQc_6
ad @a_\_TQ `aVUbcQS\pVc b_R_Z ^V hc_ Y^_V5 [Q[ cVa]5 `_b\V [_c_a_T_
bc_Yc c_h[Q7

8QRVTQp S`VaݷU5 XQ]VcY]5 hc_ cQ[ SlT\pUpc ^V c_\m[_ XQ`a_bl5 ^_ Y `aVU6
\_WV^Yp 13<1EC5C25 YX [_c_alf5 b_RbcSV^^_5 Y b_bc_Yc `a_TaQ]]Q ^Q @a_\_TV7
Nc_ _b_X^Qoc `_hV]d6c_ UQ\V[_ ^V SbV5 [c_ ^Q @a_\_TV `a_TaQ]]YadVcC ]^_6
TYV `a_U_\WQoc SVaYcm S ^V[do ݷb_Rdo_ݷ bY^cQ[bYhVb[do a_\m bY]S_\Q C65
Q cQ[WV XQ`pc_Z5 [_c_ado bcQSpc ]VWUd gV\p]Y S `aVU\_WV^YY5 Y c_h[Y b XQ6
`pc_Z5 [_c_aQp bSpXlSQVc ]VWUd b_R_Z ^Vb[_\m[_ S_X]_W^lf SQaYQ^c_S Sl6
hYb\V^Yp7 3 UVZbcSYcV\m^_bcY Sbݷ nc_ ^V R_\VV hV] ed^[c_al5 U\p [_c_alf

5ݷVaQc_a_S`_ݷ [_c_alV `_6Q^T\YZb[Y ^QXlSQocbp CD1D5=5>D5 Q b\_S_ ݷVaQgYp`_ݷ cdc
SlT\pUV\_ Rl ^Vb[_\m[_ ^Vd]Vbc^_7



=<= >VaQXadiQojYV `QaQUYT]l

ݷVaQc_a^Qp`_ݷ bdj^_bcm _`aVUV\V^Q bQ]Y] Y^cVa`aVcQc_a_] 1]_W^_ b[QXQcm5
Sbca_V^^lVݷ _`VaQc_al27ݷ

D XQ`pc_Z5 S`a_hV]5 _b_RQp bY^cQ[bYhVb[Qp a_\m Sbݷ WV `aYbdcbcSdVc5 SVUm
Y]V^^_ _^Q aQXUV\pVc5 ^Q`aY]Va5 n\V]V^cl S b`Yb[V QaTd]V^c_S cVa]Q Y\Y5 [Q[
]l bVZhQb dSYUY]5 n\V]V^cl b`Yb[Q S [aQc[_Z XQ`YbY b`Yb[Q7 6bcm _b_RQp a_\m
Y d c_h[Y ‑ _^Q XQSVaiQVc `aVU\_WV^Yp5 hc_ ^V ]ViQVc Yb`_\mX_SQcm Vݷ WV S
a_\Y ed^[c_aQ7 NcY] ‑ Yb`_\mX_SQ^YV] c_h[Y S a_\Y ed^[c_aQ ‑ ]l bVZhQb
Y XQZ]ݷ]bp7

3liV ]l dWV ^Vb[_\m[_ aQX d`_]Y^Q\Y ^Q\YhYV S @a_\_TV b`Yb6
[_S7 @_6SYUY]_]d5 QSc_al @a_\_TQ f_a_i_ X^Q\Y <Yb` Y d]V\Y ^Q [ݷ^
`a_TaQ]]Ya_SQcmD _R nc_] bSYUVcV\mbcSdVc c_c eQ[c5 hc_ b`Yb[Y S
@a_\_TV b_bc_pc YX c_hVh^lf `Qa ‑ c_h^_ cQ[ WV5 [Q[ S <Yb6
`V5 b `_`aQS[_Z ^Q bY^cQ[bYb7 C_hVh^lV `Qal S @a_\_TV ‑ nc_ b\_W6
^lV cVa]l5 _RaQX_SQ^^lV T\QS^l] ed^[c_a_] ݷ7ݷ 1c_h[Q2 Y Y]Vo6
jYV USQ QaTd]V^cQ5 c_ Vbcm RY^Qa^lV7 @aY]VaQ]Y cQ[Yf cVa]_S ]_6
Tdc b\dWYcm 71:5 ;25 71:?8>5 75?B752 Y c7 `7 >QU_ b[QXQcm5 hc_ Y]V6
ojYZbp S @a_\_TV b`VgYQ\m^lZ bY^cQ[bYb U\p b`Yb[_S aQR_cQVc Y
U\p c_hVh^lf `Qa ‑ `aYSVUݷ^^lV `aY]Val ]_W^_ XQ`YbQcm Y^QhVC
d:L;f Y d:?8>L75?B75f7 BQ] Y^cVa`aVcQc_a SlUQݷc Yf Y]V^^_ S cQ6
[_] SYUV7 5Q\m^VZiYZ e_[db ^Q] dWV YXSVbcV^ `_ <Yb`dC U\p c_hVh6
^_Z `Qal5 S `aQS_Z hQbcY [_c_a_Z bc_Yc c_hVh^Qp `QaQ 1Y cQ[ b[_\m6
[_ dT_U^_ aQX2 Y]VVcbp b`VgYQ\m^Qp e_a]Q XQ`YbY7 >Q`aY]Va5 [_]6
RY^QgYp d:Ld;Ld<L=fff XQ`YblSQVcbp [_a_hVC d:5 ;5 <L=f7 6b\Y `aY6
`_]^Ycm5 hc_ S a_\Y `dbc_T_ b`Yb[Q Slbcd`QVc Qc_]Qa^Qp [_^bcQ^cQ
df5 ]_W^_ U_TQUQcmbp5 hc_5 Vb\Y `_bcQSYcm Y]V^^_ Vݷ S `aQSdo hQbcm
`_b\VU^VZ `Qal b`Yb[Q5 ]l `_\dhY] aQSY\m^lZ`ݷ b`Yb_[ݷC SlaQWV6
^YV d:Ld;Ld<Ldffff n[SYSQ\V^c^_ SlaQWV^Yo d:5 ;5 <f7 B`Yb[Y5 S
[_c_alf `_b\VU^YZ n\V]V^c _cUV\ݷ^ X^Q[_] L5 Q^Q\_TYh^l c_hVh^l]
b`Yb[Q] <Yb`Q7

?c]VcY]5 hc_ S \`R6@a_\_TV5 ^QhY^Qp b bVUm]_Z SVabYY5 c_h[d S_\o^cQ6
aYbcb[Y \YiY\Y a_\Y Qc_]Q ‑ [_^bcad[c_aQ c_hVh^lf `QaD S`a_hV]5 cQ[ ^Q
@a_\_TV Sbݷ aQS^_ `_hcY ^Y[_TUQ ^V `YbQ\Y7 3liV`aYSVUݷ^^lZ aQbb[QX _ c_6
hVh^lf `QaQf `aYXSQ^ `_[QXQcm bf_UbcS_ ]VWUd `a_\_T_Sb[_Z Y \Yb`_Sb[_Z ]_6
UV\p]Y UQ^^lf7 CQ[ Y\Y Y^QhV5 Vjݷ S iVbc_Z SVabYY \`R6@a_\_TQ c_h[Q S nc_Z
a_\Y `aV[aQb^_ aQR_cQ\QD ^d Q ^QhY^Qp b bVUm]_Z SVabYY S nc_Z a_\Y Yb`_\m6
XdVcbp ed^[c_a ’dLf’8;5 `a_ [_c_alZ b_XUQcV\Y \`R6@a_\_TQ T_aU_ XQpS\poc5
hc_ _^ SlT\pUYc da_U\YS_ 1E7<I2 Y nc_ cQ[ Y XQUd]Q^_5 c_TUQ [Q[ _f_a_iݷ Sl6
T\pUpjdoݷ c_h[d cV`Vam ]_W^_ Yb`_\mX_SQcm S UadT_Z a_\Y7 1c_] ’dLf’ UVZ6
bcSYcV\m^_ b]_caYcbp cQ[ bVRV5 _b_RV^^_ b dhݷc_] c_T_5 hc_ XQ`YblSQcm VT_ `aY6
f_UYcbp S Q`_bca_eQf7 >Q`aY]Va5 b`Yb_[ d:5 ;f S bSVWYf SVabYpf \`R6@a_\_TQ
]_W^_ XQ`YbQcm cQ[C ’dLf’1:5 ’dLf’1;5 df227

@a_bcY] b_XUQcV\p] \`R6@a_\_TQ nc_c ^VR_\mi_Z YUY_cYX]5 cV] R_\VV hc_
_c b]V^l _R_X^QhV^YZ bdcm5 [Q[ \VT[_ U_TQUQcmbp5 ^V ]V^pVcbpC c_hVh^Qp `QaQ ^V
`VaVbcQݷc Rlcm cQ[_S_Z5 ^Vb]_cap ^Q c_5 hc_ Y]p Vݷ T\QS^_T_ ed^[c_aQ cV`Vam
S_SbV ^V c_h[Q5 Q bcaQ^^_V ’dLf’7
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;Q[ Y S <Yb`V5 b`Yb[Y S @a_\_TV TVcVa_TV^^l Y U_`db[Qoc `a_6
YXS_\m^_V [_\YhVbcS_ da_S^VZ S\_WV^^_bcY7 @aY YXSVbc^_Z b^_a_S[V
]_W^_ `_\dhYcm Y ݷXQ[_\mg_SQ^^lZݷ b`Yb_[7

B _Rl[^_SV^^l]Y bca_[Q]Y5 c_ Vbcm eaQT]V^cQ]Y cV[bc_Slf UQ^6
^lf5 S @a_\_TV bYcdQgYp b\_WY\Qbm U_S_\m^_ bcaQ^^Qp7 3 aQ^^Yf UYQ6
\V[cQf @a_\_TQ5 [Q[ ]l dWV _c]VhQ\Y5 S nc_Z a_\Y Yb`_\mX_SQ\Ybm
Qc_]lD d]Vbc^_ RdUVc Sb`_]^Ycm5 hc_ S <Yb`V [_TUQ6c_ UV\Q _Rbc_p\Y
cQ[ WV 1b]7 25;:7:7::ݷ ^_ Vb\Y S <Yb`V bca_[_SlV [_^bcQ^cl [Q[ _cUV\m6
^Qp bdj^_bcm `_pSY\Ybm U_S_\m^_ Rlbca_5 c_ S [d\mcdad @a_\_TQ Y]
`_hV]d6c_ `aYi\_bm `a_^Y[Qcm ^Q]^_T_ U_\miV7 ;Q[ ]l X^QV]5 _UY6
^_h^lV [QSlh[Y 1Q`_bca_el2 XUVbm Yb`_\mXdocbp U\p e_a]Ya_SQ^Yp
Qc_]_S7 5_ baQS^YcV\m^_ ^VUQS^Yf `_a R_\miY^bcS_ UYQ\V[c_S @a_6
\_TQ f_cp Y `_UUVaWYSQ\_ Vjݷ bca_[_SlV \YcVaQ\l5 XQ`YblSQV]lV S
US_Z^lf [QSlh[Qf5 ^_ _R_X^QhQ\Ybm ncY]Y \YcVaQ\Q]Y ^V Qc_]Qa^lV
SlaQWV^Yp _b_R_T_ 1bca_[_S_T_2 cY`Q5 [Q[ ]_W^_ Rl\_ Rl _WYUQcm5
Q b`Yb[Y5 `aYc_] UQWV ^V YX Rd[S5 Q YX hYbV\5 b__cSVcbcSdojYf
[_UQ] Rd[SD cQ[5 SlaQWV^Yp 2Q5<<?2 Y d@;5 :9:5 :9A5 :9A5 :::f S
b__cSVcbcSYY b ncY] `aQSY\_] ‑ `a_bc_ bY^_^Y]l7

>QhY^Qp b SVabYZ <735 \`R6@a_\_T SSݷ\ _cUV\m^do bdj^_bcm
1Qc_]Qa^lZ cY`2 U\p aQR_cl b_ bca_[Q]Y5 ^_5 [Q[ ^Y bcaQ^^_5
S`\_cm U_ SVabYZ ?73 U\p nc_Z bdj^_bcY `_ d]_\hQ^Yo ^V Rl6
\_ _R_X^QhV^Yp5 c_ Vbcm ^V\mXp Rl\_ S `a_TaQ]]V XQUQcm [_^6
bcQ^cd nc_T_ cY`Q7 Hc_Rl aQR_cQcm b ݷSl]Y_^ݷ bca_[Q]Y5 ^dW6
^_ Rl\_ YX]V^Ycm ^Qbca_Z[Y Y^cVa`aVcQc_aQ5 SlhYb\YS `bVSU_gV\m
C5Dh@B?<?7h6<1714?E2<5hAE?D5C5 CDB9>72 Y `aY[QXQS cV] bQ]l] Y^6
cVa`aVcQc_ad S_b`aY^Y]Qcm \YcVaQ\l S US_Z^lf [QSlh[Qf [Q[ _R_6
X^QhV^YV Y]V^^_ bca_[Y5 Q ^V b`Yb[Q [_U_S bY]S_\_S7 <Yim S bVUm6
]_Z SVabYY \`R6@a_\_TQ cQ[Y] bcQ\_ `_SVUV^YV `_ d]_\hQ^Yo5 `aY
nc_] Rl\Q5 VbcVbcSV^^_5 hQbcYh^_ dcaQhV^Q b_S]VbcY]_bcm b_ bcQal]Y
cV[bcQ]Y `a_TaQ]]7 ?U^_SaV]V^^_ S \`R6@a_\_TV SSV\Y Vjݷ \YcVaQ6
\l S _RaQc^lf Q`_bca_eQf U\p _R_X^QhV^Yp ݷcaQUYgY_^^lfݷ b`Yb[_S
[_U_S7

6b\Y T_S_aYcm b_SbV] bca_T_ ‑ Y US_Z^lV [QSlh[Y5 Y _RaQc^lV Q`_bca_6
el S ^_Slf SVabYpf \`R6@a_\_TQ Y^cVa`aVcQc_a S_b`aY^Y]QVc S b__cSVc6
bcSYY b ^Qbca_Z[Q]Y5 [_c_alV XQUQocbp b `_]_jmo SliVd`_]p^dc_Z `a_gVUd6
al C5Dh@B?<?7h6<177 ݷE\QTݷ U\p US_Z^lf [QSlhV[ ^QXlSQVcbp 4?E2<5hAE?D5CD
V]d ]_W^_ `aY`YbQcm X^QhV^YV CDB9>7 1US_Z^lV [QSlh[Y `_a_WUQoc Qc_]Qa6
^do bca_[d25 3?45C 1`_a_WUQVcbp ݷcaQUYgY_^^lZݷ b`Yb_[ [_U_S bY]S_\_S25
381BC 1`_a_WUQVcbp b`Yb_[ bY]S_\_S2 Y 1D?= 1b_XUQݷcbp _Rlh^lZ Qc_]5 cQ[_Z
WV5 [Q[ b `_]_jmo Q`_bca_e_S27 1^Q\_TYh^lZ e\QT U\p _RaQc^lf Q`_bca_6
e_S ^QXlSQVcbp 213;hAE?D5CD ^QR_a S_X]_W^lf X^QhV^YZ U\p ^VT_ _c\YhQVc6
bpC `_]Y]_ CDB9>75 3?45C Y 381BC5 U_`db[QVcbp Vjݷ SQaYQ^c CI=2?<h381B5 S
nc_] b\dhQV _RaQc^lZ Q`_bca_e bcQ^_SYcbp _U^Y] YX bY]S_\_S5 `aY]V^Y]lf
S Y]V^Qf Qc_]_S5 b_bc_pjYf YX X^Q[_S `aV`Y^Q^Yp5 ^QapUd b_ Sbp[Y]Y `\o6
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bQ]Y Y ]Y^dbQ]Y 1Y]V^^_ cQ[Y] bY]S_\_] _^ Rl\ S`\_cm U_ iVbc_Z SVabYY
\`R6@a_\_TQ27

>QhY^Qp b bVUm]_Z SVabYY5 [QSlh[Y `_ d]_\hQ^Yo _R_X^QhQoc Qc_]Qa^do
bca_[d5 _RaQc^lV Q`_bca_el ‑ b`Yb_[ [_U_S bY]S_\_SD ]_W^_ `aY XQ`db[V Y^6
cVa`aVcQc_aQ d[QXQcm S [_]Q^U^_Z bca_[V [\oh 66DB149D9?>1<5 c_TUQ [QSlh6
[Y RdUdc _R_X^QhQcm b`Yb_[ [_U_S5 Q _RaQc^lZ Q`_bca_e `aVSaQcYcbp S X^Q[
`aV`Y^Q^Yp U\p b__cSVcbcSdojYf Qc_]_S7

3 ^QiV] aQXT_S_aV _ `QaQUYT]Qf d]Vbc^_ d`_]p^dcm cV[bc5 S[\ohݷ^^lZ
b_XUQcV\p]Y \`R6@a_\_TQ S U_[d]V^cQgYo S [QhVbcSV `QaQTaQeQ >7=7;5 _XQ6
T\QS\V^^_T_ 8I`ݷ 81C D85 B5@B5C5>D1D9?> ?6 4?E2<5 AE?D54 D5HD 381>754Hݷ 1b]7
8DD@C88GGG7CG96@B?<?77?B78@<4?38=1>HC53D9?>F5HD64AE?D5C6=?D9F1D9?>27
1Sc_al cV[bcQ _c]VhQoc5 b _U^_Z bc_a_^l5 caY `aYhY^l5 `_hV]d Yb`_\mX_SQ^YV
Qc_]_S U\p `aVUbcQS\V^Yp cV[bcQ 7ݷ_^VQUV[SQc^ݷ 3_6`VaSlf5 nc_ b[alSQVcݷ
[_^gV`cdQ\m^do aQX^Ygdݷ ]VWUd cV[bc_] Y bY]S_\Q]Y `a_TaQ]]lD b_UVa6
WY]_V cV[bcQ5 [Q[ `aQSY\_5 SQW^_5 `_b[_\m[d Yb`_\mXdVcbp S_ SS_UV6SlS_UV5
c_TUQ [Q[ bY]S_\l `a_TaQ]]l Yb`_\mXdocbp [Q[ YUV^cYeY[Qc_al5 c_ Vbcm Yf
a_\m b_bc_Yc S c_]5 hc_Rl b_S`QUQcm b cQ[Y]Y WV YUV^cYeY[Qc_aQ]Y S UadTYf
]VbcQf `a_TaQ]]lD SlR_a [_^[aVc^lf Y]ݷ^ U\p ^Yf ^V U_\WV^5 `_ YUVV5 ^Y
^Q hc_ S\Ypcm7 3_6Sc_alf5 Qc_]l5 Yb`_\mXdV]lV S a_\Y T\_RQ\m^_6d^Y[Q\m^lf
YUV^cYeY[Qc_a_S5 `_a_WUQoc U_`_\^YcV\m^lV XQcaQcl SaV]V^Y ‑ `aYf_UYcbp
[QWUlZ aQX `aY b_XUQ^YY Qc_]Q `a_SVapcm5 ^Vc \Y S `Q]pcY Y^cVa`aVcQc_aQ
Qc_]Q b cQ[Y] WV Y]V^V]7 36caVcmYf5 ]^_TYV `a_\_T6bYbcV]l _TaQ^YhYSQoc
U\Y^d Y]ݷ^ Qc_]_S 1f_cp \`R6@a_\_T S Yf hYb\_ Y ^V Sf_UYc27

B UadT_Z bc_a_^l5 `aVUbcQS\V^YV bca_[Y S SYUV b`Yb[Q [_U_S Y]VVc bS_Y
`a_R\V]l7 3_6`VaSlf5 cQ[YV ݷbca_[Yݷ ^VS_X]_W^_ _c\YhYcm _c ݷRlh^lf_ݷ
b`Yb[_S hYbV\5 `_U [_c_al]Y5 S_X]_W^_5 ^Y[c_ Y ^V b_RYaQ\bp `_UaQXd]VSQcm
[_Ul bY]S_\_SD S_6Sc_alf5 b`Yb[Y _[QXlSQocbp b\Yi[_] U_a_T_bc_pjY] b`_6
b_R_] faQ^V^Yp bca_[C ^Q [QWUlZ bY]S_\ `aYf_UYcbp faQ^Ycm S `Q]pcY gV\lZ
b\_W^lZ cVa]5 cQ[ hc_ `Q]pcY aQbf_UdVcbp S UVbpc[Y aQX R_\miV5 hV] `aY faQ^V6
^YY bca_[Y b`_b_R_]5 `aYSlh^l] `_ @Qb[Q\o Y\Y BY5 Y5 [a_]V c_T_5 `a_b]_ca
b`Yb[_S `a_Ybf_UYc ^Q]^_T_ ]VU\V^^VV7 3U_RQS_[ `aYf_UYcbp caQcYcm SaV]p ^Q
bR_a[d ]db_aQ5 _bcQojVT_bp `_b\V aQR_cl b ^Y]Y7

@a_hYcQS nc_c `QaQTaQe YX U_[d]V^cQgYY `_ \`R6@a_\_Td Y b_T\QbYSiYbm
b ^Y]5 ]_W^_ aQXSV hc_ dUYSYcmbp5 `_hV]d bc_\m _hVSYU^lV SVjY U_i\Y U_
Q`_\_TVc_S @a_\_TQ bc_\m `_XU^_ 1SVabYp @7: Rl\Q Sl`djV^Q S ;9:= T_Ud27

?cUV\m^_T_ S^Y]Q^Yp XQb\dWYSQoc b`VgYeYhVb[YV `a_\_T_Sb[YV
`VaV]V^^lV 5 [_c_alV XQ`YblSQocbp [Q[ YUV^cYeY[Qc_al5 _RpXQcV\m6
^_ ^QhY^QojYVbp b XQT\QS^_Z \QcY^b[_Z Rd[Sl Y\Y b `_Uhݷa[YSQ^YpD
a5 Y5BC?>5 h<9CD5 O:> Y c7 `7 =_W^_ ^Q`YbQcm Y hc_6^YRdUm Sa_UV h@>
1^V UV\QZcV cQ[27

C_5 ^Qb[_\m[_ `a_\_T_Sb[YV `VaV]V^^lV ^V `_f_WY ^Q `VaV]V^^lV
YX UadTYf pXl[_S5 ^Q] `aVUbc_Yc _b_X^Qcm `_XU^VV5 `_b\V _RbdWUV^Yp
_`VaQgYY d^YeY[QgYY cVa]_S Y Q\T_aYc]Q aQR_cl `a_\_T6aViQ6
cV\p7 @_[Q _c]VcY] \Yim ^Vb[_\m[_ _b^_S^lf ]_]V^c_SC S_6`VaSlf5
`VaV]V^^lV S @a_\_TV SbVTUQ \_[Q\m^l S _U^_] `aVU\_WV^YY `a_6
TaQ]]lD S_6Sc_alf5 `VaV]V^^Qp S [QWUlZ ]_]V^c SaV]V^Y ]_WVc Rlcm
bSpXQ^Q5 Q ]_WVc Y ^V Rlcm bSpXQ^Q b ^V[Y] X^QhV^YV]5 Y X^QhV^YV] `V6
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aV]V^^_Z ]_WVc Rlcm `a_YXS_\m^lZ cVa]5 S c_] hYb\V b_UVaWQjYZ `V6
aV]V^^lV 1UadTYV5 Q RlSQVc5 hc_ Y cd WV bQ]do2D Y5 ^Q[_^Vg5 `_b[_\m[d
@a_\_T YjVc `_Uf_UpjVV aViV^YV ]Vc_U_] `a_R Y _iYR_[5 `VaV]V^^lV
S f_UV aQR_cl ]_Tdc [Q[ bSpXlSQcmbp b_ X^QhV^Yp]Y5 cQ[ Y cVapcm X^Q6
hV^Yp 1`aY S_XSaQcV YX cd`Y[Q27 @VaV]V^^Qp5 b [_c_a_Z S ^Qbc_pjYZ
]_]V^c ^V bSpXQ^_ ^Y[Q[_V X^QhV^YV5 ^QXlSQVcbp bS_R_U^_Z D S `a_cYS6
^_] b\dhQV5 [Q[ ]_W^_ U_TQUQcmbp5 `VaV]V^^do ^QXlSQoc bSpXQ^^_Z 7

@_UhVa[^ݷ]5 hc_ `VaV]V^^Qp S @a_\_TV Y]V^^_ bSpXlSQVcbp
b_ bS_Y] X^QhV^YV]5 Q ^V `aYbSQYSQVcbpD `aYbSQYSQ^YV XUVbm S__R6
jV _cbdcbcSdVc [Q[ WQ^a7 6b\Y Sl ^V dSVaV^l5 hc_ `_^Y]QVcV aQX^Ygd5
`_`a_RdZcV SXT\p^dcm ^Q `a_Ybf_UpjVV `_U cQ[Y] dT\_]C bSpXQcm ]_W6
^_ c_\m[_ cQ[do `VaV]V^^do5 [_c_aQp U_ nc_T_ Rl\Q bS_R_U^Q5 c_TUQ
[Q[ YX]V^Ycm X^QhV^YV `VaV]V^^_Z S @a_\_TV ^V\mXpD cQ[Y] _RaQX_]5
`a_\_T_Sb[_V bSpXlSQ^YV ‑ S _c\YhYV _c `aYbSQYSQ^Yp ‑ ^V pS\pVcbp
UVbcad[cYS^_Z _`VaQgYVZ5 SVUm `aY bSpXlSQ^YY b_XUQݷcbp ^_SlZ _Rk6
V[c 1b_RbcSV^^_ bSpXm `VaV]V^^_Z b Vݷ X^QhV^YV]25 ^_ ^Y[Q[Yf bcQalf
_RkV[c_S ^V d^Yhc_WQVcbp7

::7=7=7 ?`VaQgYp d^YeY[QgYY cVa]_S
@_^pcYV d^YeY[QgYY cVa]_S YTaQVc haVXSlhQZ^_ SQW^do a_\m

S aQR_cV `a_\_T6aViQcV\p7 BQ]Q `_ bVRV d^YeY[QgYp ^V b\Yi[_] b\_W6
^QC d^YeYgYa_SQcm USQ cVa]Q X^QhYc `_U_RaQcm 1[_^Vh^_5 Vb\Y nc_ S_X6
]_W^_2 cQ[YV X^QhV^Yp U\p Sf_UpjYf S ncY cVa]l `VaV]V^^lf5 hc_6
Rl `aY `_UbcQ^_S[V ^QZUV^^lf X^QhV^YZ S]Vbc_ `VaV]V^^lf d ^Qb _RQ
d^YeYgYadV]lf cVa]Q `aVSaQjQ\Ybm S _U^_ Y c_ WV SlaQWV^YV7 @_6
`lc[Q d^YeY[QgYY ]_WVc XQ[_^hYcmbp ^VdUQhVZ5 Vb\Y cVa]l d^YeYgY6
a_SQcm ^V\mXpD Vb\Y WV d^YeY[QgYp db`Vi^Q5 c_ Vݷ aVXd\mcQc_] bcQ^_6
Spcbp ^_SlV X^QhV^Yp U\p `VaV]V^^lf5 Y\Y5 Y^QhV T_S_ap5 ^_SlV bSpXY
`VaV]V^^lf b_ X^QhV^Yp]Y7

?`VaQgYp d^YeY[QgYY S @a_\_TV caQUYgY_^^_ _R_X^QhQVcbp X^Q6
[_] aQSV^bcSQC F1]:5 ];2 Y\Y `a_bc_ ]: F ];D ^Q`aY]Va5 d^YeY[QgYp
d:5 af F db5 ;f5 Vb\Y `VaV]V^^lV a Y b Rl\Y bS_R_U^l5 `aYSVUݷc [
c_]d5 hc_ b `VaV]V^^_Z a RdUVc bSpXQ^_ X^QhV^YV ;5 Q b `VaV]V^^_Z b ‑
X^QhV^YV :C

H6 F1d:5 af5 db5 ;f27
a F ;5
b F :7

H6 d:5af F db5;f7
a F ;5
b F :7

2_\VV `_Ua_R^_ _`YbQcm d^YeY[QgYo ]_W^_ cQ[7 1c_]Qa^lV cVa]l5
cQ[YV [Q[ Qc_]l Y hYb\Q5 d^YeYgYadocbp c_\m[_ b bQ]Y]Y b_R_Z5 ^V
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b_XUQSQp `aY nc_] ^_Slf X^QhV^YZ7 BSpXQ^^do `VaV]V^^do `aY d^Y6
eY[QgYY _RaQRQclSQoc cQ[5 [Q[ RdUc_ S]Vbc_ ^Vݷ `_UbcQS\V^_ b__cSVc6
bcSdojVV X^QhV^YV7 BS_R_U^Qp `VaV]V^^Qp db`Vi^_ d^YeYgYadVcbp b
`a_YXS_\m^l] cVa]_]5 Y nc_c cVa] bcQ^_SYcbp Vݷ X^QhV^YV]7 Hc_ [QbQ6
Vcbp b\_W^lf cVa]_S 1S[\ohQp5 VbcVbcSV^^_5 Y b`Yb[Y5 SVUm nc_ c_WV
b\_W^lV cVa]l25 c_ _^Y d^YeYgYadocbp b\VUdojY] _RaQX_]7 6b\Y d
d^YeYgYadV]lf cVa]_S _c\YhQVcbp T\QS^lZ ed^[c_a Y8Y\Y aQX\YhQ6
Vcbp Qa^_bcm5 d^YeY[QgYp XQ[Q^hYSQVcbp ^VdUQhVZD S `a_cYS^_] b\d6
hQV `a_gVUdaV d^YeY[QgYY `_b\VU_SQcV\m^_ `_USVaTQocbp `VaSlV Qa6
Td]V^cl cVa]_S5 XQcV] Sc_alV5 caVcmY Y cQ[ UQ\VV5 `aY nc_] X^QhV^Yp5
`_\dhQV]lV `VaV]V^^l]Y5 ^Q[Q`\YSQocbp7 6b\Y _hVaVU^Qp d^YeY[Q6
gYp QaTd]V^c_S 1`a_YXS_UY]Qp b dhݷc_] dWV `_\dhV^^lf `VaV]V^^l]Y
X^QhV^YZ2 _[Q^hYSQVcbp ^VdUQhVZ5 c_ ^VdUQh^_Z bhYcQVcbp Y `_`lc[Q
d^YeY[QgYY Ybf_U^lf cVa]_SD Vb\Y WV SbV QaTd]V^cl db`Vi^_ `_`Qa^_
d^YeYgYa_SQ\Ybm5 d^YeY[QgYp Ybf_U^lf cVa]_S _RkpS\pVcbp db`Vi6
^_Z5 Q Vݷ aVXd\mcQc_] bcQ^_SYcbp Sbݷ ]^_WVbcS_ bSpXVZ `VaV]V^^lf b
Yf X^QhV^Yp]Y5 `_\dhV^^lf `_ ]VaV d^YeY[QgYY QaTd]V^c_S7

8QRVTQp S`VaݷU5 `a_T_S_aY] Vjݷ _UY^ ]_]V^c5 hQbc_ `_a_WUQojYZ
`dcQ^Ygd7 =l SYUV\Y5 hc_ S f_UV SlhYb\V^YZ `a_\_T6`a_TaQ]]l RlSQ6
oc bYcdQgYY b ]^_WVbcSV^^_bcmo aViV^YZ5 c_ Vbcm [_TUQ U\p _U^_T_ Y
c_T_ WV XQ`a_bQ @a_\_T ]_WVc `aVU\_WYcm ^Vb[_\m[_ aQX^lf SQaYQ^6
c_S7 CQ[ S_c5 d^YeY[QgYp USdf cVa]_S \YR_ `a_f_UYc5 \YR_ ^Vc5 ^_ Vb\Y
`a_f_UYc ‑ c_ a_S^_ _U^Y] b`_b_R_]5 c_ Vbcm ^Vb[_\m[Yf aQX^lf aV6
iV^YZ U\p _U^_Z d^YeY[QgYY ^V RlSQVc7 4UV S UVZbcSYcV\m^_bcY
^Qf_UYcbp Ybc_h^Y[ ]^_WVbcSV^^_bcY aViV^YZ5 ]l dSYUY] `_XU^VV7

?cUV\m^_T_ d`_]Y^Q^Yp XQb\dWYSQoc hQbc_ S_X^Y[QojYV bSpXY `V6
aV]V^^lf UadT b UadT_]7 @a_bcVZiYZ `aY]Va cQ[_Z bSpXY ‑ aVXd\mcQc
d^YeY[QgYY a F b `aY db\_SYY5 hc_ _RV `VaV]V^^lV `VaVU Vݷ Sl`_\^V^Y6
V] Rl\Y bS_R_U^l7 3 nc_] b\dhQV5 e_a]Q\m^_ T_S_ap5 _RV `VaV]V^^lV
_bcQocbp bS_R_U^l]Y S c_] b]lb\V5 hc_ b \oR_Z YX ^Yf ]_W^_ bSpXQcm
X^QhV^YV5 ^_ `aY nc_] _^Y bSpXQ^l UadT b UadT_]C Vb\Y _U^Q YX ^Yf
_[QXlSQVcbp bSpXQ^Q5 Sc_aQp `_\dhQVc c_ WV bQ]_V X^QhV^YV7

3 UVZbcSYcV\m^_bcY bS_R_U^_Z _bcQݷcbp c_\m[_ _U^Q YX USdf `VaV]V^^lf5 Y
Y]V^^_ _^Q 1[Q[ cVa]2 bcQ^_SYcbp X^QhV^YV] Sc_a_Z `VaV]V^^_Z7 <VT[_ SYUVcm5
hc_ bYcdQgYp XUVbm bY]]VcaYh^Q5 c_ Vbcm ^Q] Sbݷ aQS^_5 [Q[do YX `VaV]V^^lf
@a_\_T _bcQSY\ bS_R_U^_Z5 Q [Q[do bSpXQ\7

PS^_V bSpXlSQ^YV USdf `VaV]V^^lf 1[_^bcad[gYp aݷ F b2ݷ _Rlh^_
^V `aY]V^pVcbp5 `_b[_\m[d S cQ[_] b\dhQV _c _U^_Z YX ncYf USdf `VaV6
]V^^lf ]_W^_ `_`a_bcd YXRQSYcmbp ‑ ^Q`aY]Va5 XQ]V^Ycm S `aVU\_6
WV^YY SbV Sf_WUV^Yp b ^Q a7 CV] ^V ]V^VV USV `VaV]V^^lV U_bcQc_h6
^_ hQbc_ _[QXlSQocbp bSpXQ^l UadT b UadT_] ‑ ^Q`aY]Va5 [_TUQ _^Y
b\dWQc QaTd]V^cQ]Y U\p d^YeYgYadV]lf b\_W^lf cVa]_S7

6jݷ Y^cVaVb^VV b\dhQZ5 [_TUQ `VaV]V^^Qp _[QXlSQVcbp bSpXQ^Q b_
b\_W^l] cVa]_]5 S^dcaY [_c_a_T_ Vbcm bS_R_U^Qp `VaV]V^^Qp ‑ hc_6c_



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =<B

Sa_UV a F 61b2D XUVbm a `_\dhYc X^QhV^YV 61b25 Q b _bcQ^Vcbp bS_R_U6
^_Z7 >QU_ b[QXQcm5 hc_ `_U_R^lV b\dhQY SbcaVhQocbp UQWV hQjV5 hV]
`a_bcQp bSpXm USdf `VaV]V^^lf UadT b UadT_]7

@_WQ\dZ5 bQ]Qp \oR_`lc^Qp bYcdQgYp b_XUQݷcbp5 [_TUQ `VaV]V^^Qp
bSpXlSQVcbp b_ b\_W^l] cVa]_]5 S [_c_alZ Sf_UYc _^Q bQ]Q7 @a_6
bcVZiYZ b\dhQZ cQ[_Z bSpXY ‑ aVXd\mcQc d^YeY[QgYY a F 61a27 BcQ6
alV SVabYY @a_\_TQ S cQ[Yf b\dhQpf S [QhVbcSV X^QhV^Yp a `VhQcQ\Y
hc_6c_ Sa_UV

aF616161616161616161616161616161616161616161616161777

B_SaV]V^^lV SVabYY \`R6@a_\_TQ ncd bYcdQgYo _c\QS\YSQoc Y `V6
hQcQoc `a_bc_ a F 61a25 hc_5 [ b_WQ\V^Yo5 b^YWQVc bcV`V^m ^QT\pU6
^_bcYC ]_W^_ SVUm Y ^V XQ]VcYcm5 hc_ bcad[cdaQ bSpXVZ `_\dhY\Qbm
gY[\YhVb[_Z7 >_ nc_ Y]V^^_ cQ[D ^Q`aY]Va5 aVXd\mcQc_] d^YeY[QgYY
a F d:5;Laf RdUVc gY[\YhVb[YZ b`Yb_[ SYUQ d:5;5:5;5:5;5777f7 3QW6
^_ `_^Y]Qcm5 hc_ nc_ Y]V^^_ gY[\YhVb[YZ 2ݷRVb[_^Vh^lZݷ1 b`Yb_[5
Q ^V hc_6c_ UadT_VD cQ[5 `_\dhV^^lZ _RkV[c `aV[aQb^_ d^YeYgYadVcbp
b cVa]_] d:5;5:LbfC

H6 a F d:5;Laf5 a F d:5;5:Lbf7
a F d:5 ;Laf5
b F d;5 :Lbf7

::7=7>7 ?c^_iV^Yp5 `aVUY[Qcl Y eQ[cl
GV^caQ\m^l] `_^pcYV] `a_\_T_Sb[_Z 1Y S__RjV \oR_Z \_TYhVb[_Z2

SlhYb\YcV\m^_Z ]_UV\Y ]_W^_ bhYcQcm _c^_iV^YV 1Q^T\7 B5<1D9?>25
Y XUVbm Vbcm _`aVUV\ݷ^^Qp `a_R\V]Q ‑ ^dW^_ `_^pcm5 hc_ WV nc_ cQ[_V7

9X [dabQ SlbiVZ Q\TVRal hYcQcV\m5 b[_aVV SbVT_5 ]_WVc `aY`_]6
^Ycm `_^pcYV RY^Qa^_T_ _c^_iV^Yp ^Q XQUQ^^_] ]^_WVbcSV7 Bca_6
T_ T_S_ap5 ]^_WVbcS cQ] ]_WVc Rlcm USQ5 ^V[YV 𝒜 Y ℬD T_S_apc5 hc_
^QU ^Y]Y XQUQ^_ RY^Qa^_V _c^_iV^YV 𝑅5 Vb\Y U\p `a_YXS_\m^_Z `Qal
(𝑎, 𝑏), 𝑎 ∈ 𝒜, 𝑏 ∈ ℬ ]_W^_ pb^_ Y ^VUSdb]lb\V^^_ b[QXQcm5 Sl`_\^V6
^_ ^QU ^Y]Y bYV _c^_iV^YV Y\Y ^VcD Vb\Y _c^_iV^YV Sl`_\^V^_5 nc_
XQ`YblSQVcbp [Q[ 𝑎𝑅𝑏7

6b\Y XQUQcmbp gV\mo `aYSVbcY `aY]Va Y]V^^_ YX ]QcV]QcY[Y Y Y]V^^_ RY6
^Qa^_T_ _c^_iV^Yp ^QU aQX\Yh^l]Y ]^_WVbcSQ]Y5 c_ ]_W^_ SXpcm ]^_WVbcS_
n\\Y`b_S Y ]^_WVbcS_ caVdT_\m^Y[_S5 Q S [QhVbcSV `aY]VaQ _c^_iV^YZ aQb6
b]_caVcm f_a_i_ YXSVbc^lV U\p _[adW^_bcVZ 1^_ ^Yhdcm ^V R_\VV b\_W^_V U\p
`a_YXS_\m^lf n\\Y`b_S2 ^YbQ`_ݷ ݷ_\_]_ Y ^S`YbQݷ S7ݷ 5\p [QWU_T_ caVdT_\m6
^Y[Q ^QZUݷcbp RVb[_^Vh^_V ]^_WVbcS_ _`YbQ^^lf _[_\_ ^VT_ n\\Y`b_S5 [Q[ Y
RVb[_^Vh^_V ]^_WVbcS_ n\\Y`b_S5 S`YbQ^^lf S ^VT_5 Y S nc_] `\Q^V `aY]Va b
n\\Y`bQ]Y Y^cVaVb^VV5 hV] b _[adW^_bcp]Y5 SVUm cQ] Sݷ _U^d bc_a_^dݷ `_6
\dhQVcbp _Rlh^Qp ed^[gYp ‑ [QWU_]d caVdT_\m^Y[d b__cSVcbcSdVc a_S^_ _U^Q
_[adW^_bcm5 S`YbQ^^Qp S ^VT_5 Y a_S^_ _U^Q _`YbQ^^Qp7 3ݷ UadTdo bc_a_^d5ݷ



==9 >VaQXadiQojYV `QaQUYT]l

[_^Vh^_5 Sbݷ Y^cVaVb^VV5 `_b[_\m[d S [QWUdo _[adW^_bcm ]_W^_ S`YbQcm RVb6
[_^Vh^_V ]^_WVbcS_ aQX\Yh^lf caVdT_\m^Y[_S5 [Q[ Y _`YbQcm RVb[_^Vh^_V Yf
]^_WVbcS_ _[_\_ ^VݷD ^_ Vb\Y aQbb]QcaYSQcm Y]V^^_ n\\Y`bl5 c_ _c^_iV^YV
`_\dhQVcbp RVb[_^Vh^_bcmݷ [ RVb[_^Vh^_bcYݷ S _R_Yf ^Q`aQS\V^Ypf7

>Q]^_T_ hQjV SbcaVhQVcbp RY^Qa^_V _c^_iV^YV5 U\p [_c_a_T_ ]^_6
WVbcSQ 𝒜 Y ℬ b_S`QUQocC Vb\Y5 b[QWV]5 SXpcm ]^_WVbcS_ hYbV\5 c_ ^QU
^Y] RY^Qa^l]Y _c^_iV^Yp]Y RdUdc aQSV^bcS_5 ^VaQSV^bcS_5 SbVS_X6
]_W^lV baQS^V^Yp 1S c_] hYb\V 𝑎 < 𝑏5 ^QXlSQV]_V _c^_iV^YV] `_apU6
[Q25 Vb\Y aQbb]QcaYSQcm ]^_WVbcS_ gV\lf hYbV\ ‑ UV\Y]_bcm _U^_T_ ^Q
UadT_V Y c7 `7 3QW^_ cdc _c]VcYcm USQ ]_]V^cQ7 3_6`VaSlf5 bQ] cVa]Y^
Cݷc^_iV^YV_ݷ \oUY hQbc_ XQRlSQoc5 hc_ 3ݷ < ݷ7 S UVZbcSYcV\m^_bcY
_X^QhQVc caYݷ Y bV]m ^Qf_Upcbp S _c^_iV^YY ‑]V^miV‑7ݷ

3_6Sc_alf5 RY^Qa^_V _c^_iV^YV 𝑅 ^QU ]^_WVbcSQ]Y 𝒜 Y ℬ
Vbcm `_U]^_WVbcS_ UV[Qac_SQ `a_YXSVUV^Yp ]^_WVbcS 𝒜 Y ℬ5
c_ Vbcm ]l ]_WV] XQ`YbQcm hc_6c_ Sa_UV 𝑅 ⊆ 𝒜 × ℬ5 Vb\Y WV ]^_6
WVbcSQ b_S`QUQoc ‑ c_ 𝑅 ⊆ 𝒜27 >QR\oUV^Yp `_[QXlSQoc5 hc_ U\p
[_T_6c_ nc_ _hVSYU^_5 Q U\p [_T_6c_5 ^Q`a_cYS5 b_SVaiV^^VZiYZ c6[ݷ
^lZ \Vb7 6b\Y nc_ SQi b\dhQZ ‑ c_ aQX_RaQcmbp b\VUdVc `ap]_ bVZhQb5
cV] R_\VV hc_ ^YhVT_ b\_W^_T_ cdc ^Vc7 3 bQ]_] UV\V5 𝒜 × ℬ ‑ nc_
]^_WVbcS_ SbVS_X]_W^lf `Qa (𝑎, 𝑏), 𝑎 ∈ 𝒜, 𝑏 ∈ ℬ5 c_TUQ [Q[ RY^Qa^_V
_c^_iV^YV5 [Q[_S_ Rl _^_ ^Y Rl\_5 Sl`_\^pVcbp \Yim ^Q ^V[_c_alf
YX ncYf `Qa5 Y5 hc_ ^V]Q\_SQW^_5 U\p [QWU_Z `Qal5 U\p [_c_a_Z _^_
Sb6ݷcQ[Y Sl`_\^pVcbp5 ^V\mXp b[QXQcm ^YhVT_ UadT_T_5 [a_]V c_T_5 hc_
S_c UQ5 U\p nc_Z [_^[aVc^_Z `Qal RY^Qa^_V _c^_iV^YV Sl`_\^pVcbp
1`QaQ ^Qf_UYcbp S _c^_iV^YY27 CQ[Y] _RaQX_]5 hc_Rl XQUQcm RY^Qa^_V
_c^_iV^YV5 Y `aYc_] XQUQcm YbhVa`lSQojV5 cQ[5 hc_Rl [ b[QXQ^^_]d
^V ^dW^_ Rl\_ ^YhVT_ `aYRQS\pcm5 U_bcQc_h^_ RdUVc `a_bc_ cV] Y\Y
Y^l] b`_b_R_] d[QXQcm SbV `Qal X^QhV^YZ5 ^Qf_UpjYfbp S _`YblSQV6
]_] _c^_iV^YY ‑ c_ Vbcm RQ^Q\m^_ d[QXQcm5 hc_ SbV S_c ncY `Qal S
_c^_iV^YV Sf_Upc5 Q SbV _bcQ\m^lV ‑ ^V Sf_Upc7 Nc_ Y Vbcm5 b_RbcSV^^_
T_S_ap5 `_U]^_WVbcS_ UV[Qac_SQ `a_YXSVUV^Yp7

?c^_iV^Yp RlSQoc ^V c_\m[_ RY^Qa^l]Y7 3 ]QcV]QcY[V aQbb]QcaY6
SQocbp cVa^Qa^lV5 [SQcVa^Qa^lV 1hVclaݷf]Vbc^lV2 Y S__RjV 𝑛6Qa^lV
_c^_iV^Yp U\p `a_YXS_\m^lf ^QcdaQ\m^lf 𝑛 > 25 ^_ _Rlh^_ Sb6ݷcQ[Y
^V aQbb]QcaYSQocbp Sla_WUV^^lV b\dhQY 𝑛 = 1 Y cV] R_\VV 𝑛 = 0D [Q[
]l dSYUY] hdcm `_XWV5 ^Qb cQ[YV _TaQ^YhV^Yp ^V _bcQ^_Spc7 3QW^_
`_^Y]Qcm5 hc_ S \oR_] b\dhQV _c^_iV^YV Vbcm `_U]^_WVbcS_ ]^_6
WVbcSQ [_acVWVZ5 b[_\m[_ Rl n\V]V^c_S ^Y Sf_UY\_ S [_acVW ‑ USQ5
`pc^QUgQcm5 _UY^ Y\Y UQWV ^_\mD b\_S_ [_acVW b\dWYc _R_RjV^Y6
V] SbVS_X]_W^lf cVa]Y^_S 5ݷQaQ`ݷ ݷca_Z[Qݷ 1n\V]V^c_S25 ݷa[Qݷpc`ݷ
1_`pcm WV n\V]V^c_S2 Y c7 `7D ]_W^_ bhYcQcm5 hc_ nc_ bY^_^Y] ^V[QXY6
bc_Z b\_S_e_a]l ݷn^[Qݷ 1𝑛6[Q27 @_\VX^_ X^Qcm5 hc_ S aQbb]QcaYSQV]_]
[_^cV[bcV Q^T\YZb[YZ n[SYSQ\V^c cVa]Y^Q ݷacVW_]ݷ ‑ b\_S_ DE@<55 Q



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV ==:

S_SbV ^V 3?BD575 Y cV] R_\VV ^V DB19>5 [Q[ YXaVU[Q `Yidc adbb[_pXlh^lV
QSc_al5 XQT\p^dS S b\_SQam7

=^_WVbcS_ [_acVWVZ5 aQbb]QcaYSQV]_V S a_\Y _c^_iV^Yp5 ]_WVc Rlcm [_6
^Vh^l]5 RVb[_^Vh^l]5 [Q[Y] dT_U^_ ‑ bca_T_ T_S_ap5 ]QcV]QcYhVb[_V `_^pcYV
_c^_iV^Yp ^V _RpXlSQVc nc_ _c^_iV^YV UQWV Rlcm b[_\m[_6^YRdUm [_^bcad[cYS6
^l]7 >Y[c_5 [ `aY]Vad5 ^V `_]ViQVc ^Q] aQbb]_caVcm ]^_WVbcS_ SbVS_X]_W6
^lf Q\T_aYc]_S Y SSVbcY ^Q [ݷ^ RY^Qa^_V _c^_iV^YV 𝐴ݷ [adhV 𝐵5ݷ `aYhݷ]
bhYcQcm ݷadhV]ݷ c_c Q\T_aYc]5 U\p [_c_a_T_ _[QWVcbp R_\miV ]Y^Y]Q\m^Qp
U\Y^Q gV`_h[Y5 [ [_c_a_Z _^ ^V`aY]V^Y]7 =l UQWV b]_WV] XQpSYcm5 hc_ SSV6
Uݷ^^_V _c^_iV^YV Vbcm _c^_iV^YV hQbcYh^_T_ `_apU[Q5 Y RdUV] `aQSlD ^Qb `aY
nc_] b_SVaiV^^_ ^V b]dcYc5 hc_ S__RjV6c_ XQUQhQ _`aVUV\V^Yp _c]ݷ [adhVݷ
_[QWVcbp Q\T_aYc]YhVb[Y ^VaQXaViY]Q7

?c]VcY] Vjݷ _UY^ cVa]Y^_\_TYhVb[YZ ]_]V^c7 HYcQcV\o ^QSVa^p6
[Q f_a_i_ X^Q[_]_ b\_S_ DݷaVUY[Qc`ݷ [c_6c_ UQWV5 S_X]_W^_5 b f_Ud
`aY`_]^Yc5 hc_ `aVUY[Qc S dhVR^Y[Qf ]QcV]QcYhVb[_Z \_TY[Y hQbc_
_`aVUV\poc [Q[ Rd\VSdݷ ed^[gYo ^QU `a_YXS_\m^_Z _R\Qbcmo _`aV6
UV\V^Yp5ݷ c_ Vbcm cQ[do ed^[gYo5 [_c_aQp U\p \oR_Z c_h[Y 1c_h^VV5
\oR_T_ n\V]V^cQ2 bS_VZ _R\QbcY _`aVUV\V^Yp UQݷc \YR_ X^QhV^YV 05 \Y6
R_ X^QhV^YV 15 `_UaQXd]VSQp \_Wm Y\Y YbcY^d7 CQ[ S_c5 `a_ `aVUY[Q6
cl ]l b[QWV] baQXd USV SVjY7 3_6`VaSlf5 ^V ^QU_ S_b`aY^Y]Qcm
`aVUY[Qc [Q[ Rd\VSd ed^[gYo Y S _b_RV^^_bcY [Q[ ed^[gYo S `a_6
TaQ]]Ybcb[_] b]lb\V5 S_XSaQjQojdo 1S c_] Y\Y Y^_] SYUV2 YbcY^d
Y\Y \_WmD cQ[_V S_b`aYpcYV dS_UYc S bc_a_^d _c e_a]Ya_SQ^Yp `QaQ6
UYT]l \_TYhVb[_T_ `a_TaQ]]Ya_SQ^Yp7 3_6Sc_alf5 `aVUY[Qc Y _c^_6
iV^YV ‑ nc_ _U^_ Y c_ WV5 c_ Vbcm ncY cVa]Y^l ‑ `_`a_bcd bY^_^Y6
]l7 3 bQ]_] UV\V5 hc_ cQ[_V n\V]V^c _R\QbcY _`aVUV\V^Yp `aVUY[QcQ5
[Q[ ^V [_acVWH >_ Vb\Y nc_ [_acVW5 c_ Yf ]^_WVbcS_5 ^Q [_c_a_] `aV6
UY[Qc _RaQjQVcbp S YbcY^d 1Q Vb\Y T_S_aYcm `aQSY\m^_ ‑ ]^_WVbcS_
[_acVWVZ5 [_c_alV b__cSVcbcSdoc `aVUY[Qcd2 Vbcm Rd[SQ\m^_ c_
WV bQ]_V5 hc_ Y _c^_iV^YV7

3 \YcVaQcdaV ]_W^_ SbcaVcYcm [_^bcad[gYY Sa_UV aVUY[Qc`ݷ _`aV6
UV\pVc _c^_iV^YVݷ Y\Y5 ^Q_R_a_c5 c^_iV^Yo_ݷ b__cSVcbcSdVc `aVUY6
[Qcݷ 1S `_b\VU^V] b\dhQV VT_5 hc_R WYX^m [_Uݷ[ ^V [QXQ\Qbm5 _RXlSQ6
oc ݷfQaQ[cVaYbcYhVb[Y]ݷ `_ Q^Q\_TYY b fQaQ[cVaYbcYhVb[_Z ed^[gY6
VZ27 >V\mXp b[QXQcm5 hc_Rl cQ[YV b\_SVb^lV [_^bcad[gYY Rl\Y b_SbV]
^VU_`dbcY]lD UV\_ cdc S c_]5 hc_ cVa]Y^l ݷc^_iV^YV_ݷ Y ݷaVUY[Qc`ݷ
_c^_bpcbp [ aQX^l] `aVU]Vc^l] _R\Qbcp]C `VaS_V `aYi\_ YX Q\TVRal5
Sc_a_V ‑ YX \_TY[Y 1S c_] hYb\V ]QcV]QcYhVb[_Z27 BQ]_ b\_S_ aV6`ݷ
UY[Qcݷ Ybf_U^_ _X^QhQVc ݷbdWUV^YVݷ Y\Y 7ݷdcSVaWUV^YVݷ >_ Sbݷ nc_
^Y[Q[ ^V _c]V^pVc c_T_ eQ[cQ5 hc_ aVhm S UVZbcSYcV\m^_bcY YUݷc _R
_U^_] Y c_] WV `aVU]VcV ‑ ^V _ USdf 5ݷb__cSVcbcSdojYfݷ Q Y]V^^_ _R
_U^_]7

5\p `_\^_cl cVa]Y^_\_TYhVb[_Z [QacY^l ^Q`_]^Y] Vjݷ _UY^ ]_6
]V^c7 3 cV_aYY RQX UQ^^lf cQR\Ygd hQbc_ ^QXlSQoc _c^_iV^YV]5
_cboUQ `a_Ybf_UYc bQ]_ ^QXSQ^YV aV\pgY_^^lf RQX UQ^^lfC `_b[_\m6



==; >VaQXadiQojYV `QaQUYT]l

[d B5<1D9?> `_6Q^T\YZb[Y 5ݷc^_iV^YV_ݷ aV\pgY_^^Qp RQXQ UQ^^lf ‑ nc_
RQXQ UQ^^lf5 `_bca_V^^Qp ^Q _c^_iV^Ypf7 Hc_Rl Yb[\ohYcm b_]^V6
^Yp ^Q cV]d _cݷ \Y nc_ ‑_c^_iV^YV‑ Y\Y Sb6ݷcQ[Y [Q[_V6c_ UadT_V5ݷ
^Q`_]^Y]5 hc_ bca_[Y cQR\Yg ‑ _`pcm WV S cV_aYY ‑ ^QXlSQoc [_a6
cVWQ]Y7 HV] ݷcQR\YgQݷ _c\YhQVcbp _c 5ݷaVUY[QcQ`ݷ cQ[ nc_ cV]5 hc_ S
bY\d bdTdR_ cVf^YhVb[Yf _TaQ^YhV^YZ cQR\YgQ SbVTUQ [_^Vh^Q5 Q `aV6
UY[Qcl 1S c_] hYb\V aVQ\YX_SQ^^lV ^Q @a_\_TV2 S`_\^V ]_Tdc UQSQcm
RVb[_^Vh^do `_b\VU_SQcV\m^_bcm aViV^YZ5 c7 V7 S _c^_iV^YY5 XQUQ^^_]
S `a_\_T6`a_TaQ]]V5 ]_WVc Rlcm RVb[_^Vh^_V ]^_WVbcS_ [_acVWVZ7
3 _bcQ\m^_] cQR\YgQ5 _c^_iV^YV Y `aVUY[Qc ‑ nc_ _U^_ Y c_ WV7

?cUV\m^_T_ d`_]Y^Q^Yp XQb\dWYSQoc5 `_6SYUY]_]d5 Sla_WUV^^lV
b\dhQY7 B d^Qa^l] _c^_iV^YV] Sbݷ R_\VV6]V^VV `_^pc^_D T_S_aYcm _R
n\V]V^cQf5ݷ ^Qf_UpjYfbp S _c^_iV^YY5ݷ [QWVcbp ^V S`_\^V d]Vbc^_5
SVUm n\V]V^c SbVT_ _UY^D ^_ Sbݷ _bcQ\m^_V _bcQݷcbp S bY\VC _UY^ n\V]V^c
]_W^_ aQbb]QcaYSQcm [Q[ d^Qa^lZ [_acVW5 YX ncYf [_acVWVZ ]_W^_
_RaQX_SQcm ]^_WVbcS_5 cQ[ hc_ Y `aVUY[Qc5 Y cQR\YgQ U\p d^Qa^_T_ b\d6
hQp SlT\pUpc S`_\^V VbcVbcSV^^_7 9^_V UV\_ ‑ b\dhQZ 96Qa^lZ7 8UVbm
`aYf_UYcbp aQbb]QcaYSQcm ^V[YZ dbc_Z`ݷ [_acVWݷ 1[_acVW5 b_bc_pjYZ
YX n\V]V^c_S S [_\YhVbcSV ^_\m icd[2D S `aY^gY`V VT_ aQbb]_caVcm ^Y6
[c_ ^V ]ViQVc5 S_c c_\m[_ _^ ‑ dSl ‑ bdjVbcSdVc SbVT_ _UY^5 SVUm Vb\Y
`_`lcQcmbp cQ[Yf ݷ]dbcliV`ݷ `_bca_Ycm R_\miV _U^_Z5 c_ [Q[ ]l Yf
RdUV] UadT _c UadTQ _c\YhQcmH Nc_5 S`a_hV]5 ^V ]ViQVc bdjVbcS_SQcm
gV\l] USd] 96Qa^l] `aVUY[QcQ]5 Q aQS^_ Y USd] cQR\YgQ]5 Y]VojY]
^_\m bc_\Rg_SC `VaSlZ `aVUY[Qc ^Q [_dbc`ݷ [_acVWVݷ YbcY^V^5 Q b__c6
SVcbcSdojQp V]d cQR\YgQ b_bc_Yc YX _U^_Z bca_[Y ‑ b_RbcSV^^_ T_S_6
ap5 `dbc_ZD Sc_a_Z `aVUY[Qc \_WV^5 Q cQR\YgQ `dbcQ5 c_ Vbcm d ^Vݷ ^V
c_\m[_ ^_\m bc_\Rg_S5 ^_ Vjݷ Y ^_\m bca_[7

3 @a_\_TV _RQ _hVSYU^lf 96Qa^lf `aVUY[QcQ Sbca_V^lD c_c5 hc_ YbcY^V^5
^QXlSQVcbp DBE55 Q c_c5 hc_ \_WV^5 ]_W^_ _R_XSQcm 61<C5 Y\Y 619<7 >_ nc_
\Yim ^QhQ\_ Ybc_aYYD S @a_\_TV Vbcm Vjݷ _UY^ 96Qa^lZ `aVUY[Qc5 [_c_alZ ^V
`a_bc_ 5ݷ^YbcY^Vݷ ^_ YbcY^V^ RVb[_^Vh^_V hYb\_ aQX5 c_ Vbcm _^5 Vb\Y [ ^V]d
_RaQcYcmbp5 ^V `a_bc_ SlUQbc YbcY^d5 ^_ Y `a_Y^e_a]YadVc aViQcV\m5 hc_ S nc_Z
c_h[V SlhYb\V^YZ S_X]_W^_ UadT_V aViV^YV5 Y RdUVc SlUQSQcm YbcY^d bc_\m[_
aQX5 b[_\m[_ aQX aViQcV\m S f_UV SlhYb\V^YZ S ncd c_h[d SVa^ݷcbp7 >QXlSQVcbp
nc_c `aVUY[Qc B5@51DD `_hV]d Y]V^^_ cQ[ ‑ bcQ^Vc pb^_ S _U^_] YX b\VUdojYf
`QaQTaQe_S7

?c]VcY]5 hc_ \oR_Z YX ncYf 96Qa^lf `aVUY[Qc_S ]_W^_ Rl\_ Rl aVQ\YX_6
SQcm baVUbcSQ]Y @a_\_TQ5 Vb\Y Rl _^Y ^V Rl\Y S ^VT_ Sbca_V^l7 CQ[5 Q^Q\_T
DBE5 1^QX_Sݷ] VT_ CE335CC2 aVQ\YXdVcbp _U^Y] eQ[c_]C

CE335CC7

>V]^_TY] b\_W^VV RdUVc aVQ\YXQgYp Q^Q\_TQ 61<C5C

619<EB5 C6 : F ;7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV ==<

8UVbm SQW^_ `_^Y]Qcm aQX^Ygd ]VWUd SbVTUQ \_W^l] `aVUY[Qc_] Y `aVUY[Qc_]
^V_`aVUV\ݷ^^l]7 3lhYb\V^YV XQ`a_bQ 619<EB5 UQbc ^Vdb`Vf5 c_TUQ [Q[ SlhYb6
\V^YV hVT_6^YRdUm Sa_UV ݷ12B1;1412B1ݷ ‑ `aY db\_SYY5 [_^Vh^_5 hc_ ]l VT_
^V _`aVUV\Y\Y S `a_TaQ]]V ‑ `aYSVUݷc [ _iYR[V Y QSQaYZ^_]d XQSVaiV^Yo
`a_TaQ]]l7

1^Q\_T B5@51D aVQ\YXdVcbp hdcm b\_W^VV ‑ USd]p `aVU\_WV^Yp]YC

6?B5F5B7
6?B5F5B C6 6?B5F5B7

>QU_ b[QXQcm5 hc_ ]^_WVbcS_ Sbca_V^^lf 96Qa^lf `aVUY[Qc_S 1Y\Y5 \dhiV b[Q6
XQcm5 `a_gVUda2 ncY] ^V YbhVa`lSQVcbpC @a_\_T `aVUdb]QcaYSQVc U_S_\m^_ ]^_6
T_ cQ[Yf `a_gVUda5 Y]VojYf `_R_h^lZ neeV[c5 Y S Yf hYb\_ Sf_UYc cQ[ ^QXl6
SQV]_V _cbVhV^YV5 YTaQojVV haVXSlhQZ^_ SQW^do a_\m7

5\p YUV^cYeY[QgYY _c^_iV^Yp S @a_\_TV Yb`_\mXdVcbp `QaQ YX
Y]V^Y Y Qa^_bcYD S a_\Y Y]V^Y5 hc_ S`_\^V VbcVbcSV^^_5 ]_WVc Slbcd6
`Qcm `a_YXS_\m^lZ Qc_] 1^Q`_]Y^QV]5 hc_ Qc_]l ‑ S c_] X^QhV^YY
b\_SQ5 [_c_a_V `aY^pc_ S @a_\_TV ‑ ^V b\VUdVc `dcQcm b Qc_]Qa^l]Y
_RkV[cQ]YD Vb\Y XUVbm S_X^Y[\Q XQ]Y^[Q5 SVa^YcVbm [ bca7 =<:27 B `Q6
a_Z Y]p+ Qa^_bcm ]l dWV SbcaVhQ\Ybm `aY _RbdWUV^YY ed^[c_a_S
1b]7 bca7 =<;25 Y cQ[_V bf_UbcS_ ^V b\dhQZ^_C Y]V^^_ b\_W^lV cVa]l5
_RaQX_SQ^^lV cV] WV Qc_]_] `aY c_Z WV Qa^_bcY5 b\dWQc Y U\p _`Y6
bQ^Yp `aVUY[QcQ5 Y U\p _RaQjV^Yp [ ^V]d ‑ ^_ `aY nc_]5 hc_ SQW^_5
]_Tdc cQ[WV aQR_cQcm Y [Q[ `a_bclV UQ^^lV5 S _RjV] b\dhQV ^Y[Q[ b
`aVUY[Qc_] ^V bSpXQ^^lV7

@a_\_T5 [Q[ Y <Yb`5 `aVUbcQS\pVc b_R_Z pXl[ cY`YXYa_SQ^^lf X^QhV^YZ Y
^VcY`YXYa_SQ^^lf `VaV]V^^lfD S pXl[V _cbdcbcSdoc baVUbcSQ U\p d[QXQ^Yp5
[Q[_T_ cY`Q U_\WV^ Rlcm c_c Y\Y Y^_Z QaTd]V^c7 ;Q[ b\VUbcSYV5 ]_W^_ bhYcQcm5
hc_ SbV _c^_iV^Yp S @a_\_TV _`aVUV\V^l ^QU _U^Y] Y cV] WV ]^_WVbcS_] ‑ Q
Y]V^^_5 ]^_WVbcS_] S_X]_W^lf SlaQWV^YZ7 6b\Y _R_X^QhYcm ]^_WVbcS_ SbVf
[_aaV[c^lf cVa]_S @a_\_TQ5 ^V b_UVaWQjYf `VaV]V^^lf5 hVaVX T5 `_\dhYcbp5
hc_ U\p \oR_T_ `aVUY[QcQ 𝑃𝑘 SVa^_ b\VUdojVVC 𝑃𝑘 ⊆ T𝑛, 𝑛 = 0, 1, 2, ...7

;Q[ ^Y bcaQ^^_5 \oUY5 `aYhQbc^lV [ aVQ\YXQgYY @a_\_TQ5 _Rlh6
^_ S__RjV ^V d`_caVR\poc b\_S_ 5ݷaVUY[Qc`ݷ Q U\p _R_X^QhV^Yp c_Z
bdj^_bcY5 [_c_aQp \VWYc S _b^_SV `a_TaQ]]l 1b_RbcSV^^_5 `a_TaQ]]Q
YX ^Yf b_bc_Yc25 [ [_c_a_Z ]_W^_ _RaQcYcmbp Y [_c_aQp `aY nc_] Sl6
hYb\pVcbp5 `aY]V^poc b\_S_ `a_gVUdaQ 7 @_`lcQV]bp cQ[ `_bcd`Ycm Y
]l5 cV] R_\VV hc_ @a_\_T5 [Q[ dWV Rl\_ b[QXQ^_5 ^V\mXp aQbb]QcaYSQcm
[Q[ pXl[ hYbc_ \_TYhVb[YZ5 cQ[ hc_5 S_X]_W^_5 aQbb]_caV^YV _cUV\m^_
SXpc_T_ ݷYa`YhY[Q]ݷ `a_\_T6`a_TaQ]]l Y]V^^_ S SYUV _R_b_R\V^^_T_
eaQT]V^cQ `a_TaQ]]l5 Q ^V S SYUV ^V[_VT_ ݷc^_iV^Yp_ݷ ]VWUd _Rk6
V[cQ]Y UQ^^lf ‑ R_\VV QUV[SQc^_ Y \dhiV b__cSVcbcSdVc aVQ\m^_bcY7
CV] ^V ]V^VV _c b\_SQ ݷaVUY[Qc`ݷ ]l c_WV ^V bcQ^V] _c[QXlSQcmbp5
Q SlR_a ]VWUd USd]p cVa]Y^Q]Y RdUV] UV\Qcm5 _b^_SlSQpbm ^Q c_]5
[Q[_Z YX ^Yf dUQh^VV b]_caYcbp S c_] Y\Y Y^_] [_^cV[bcV7



=== >VaQXadiQojYV `QaQUYT]l

BQ]lZ `a_bc_Z b`_b_R XQUQ^Yp `aVUY[QcQ b_bc_Yc5 _hVSYU^_5 S pS6
^_] `VaVhYb\V^YY cVf [_acVWVZ5 [_c_alV V]d dU_S\VcS_apoc7 1^Q\_6
TYh^_ cQR\Ygd RQXl UQ^^lf `a_jV SbVT_ XQUQcm5 `VaVhYb\YS SbV Vݷ
bca_[Y 1b_RbcSV^^_ T_S_ap5 S _R\QbcY RQX UQ^^lf c_\m[_ cQ[ SbVTUQ Y
`_bcd`Qoc27 3 @a_\_TV U\p cQ[_T_ pS^_T_ `VaVhYb\V^Yp Yb`_\mXdVcbp
^QR_a eQ[c_S ‑ `a_bcVZiYf dcSVaWUV^YZ SYUQ UQ^^_]dݷ `aVUY[Qcd
dU_S\VcS_apoc UQ^^lV X^QhV^Yp QaTd]V^c_S7ݷ

B\VT[Q SYU_YX]V^YS `aY]Va5 `aYS_UYSiYZbp S _RX_aV _b^_S^lf `Q6
aQUYT]5 ]l `_\dhY] b\VUdojYV eQ[clC

@1B5>D12V1BI25 2J>>227
@1B5>D12V1BI25 2S?8>227
@1B5>D12P5?B7525 2S?8>227
=1<512P5?B75227
=1<512S?8>227
65=1<512V1BI227
65=1<512J>>227

9cQ[5 hc_Rl be_a]Ya_SQcm eQ[c5 ]l Sl`YblSQV] S cV[bcV `a_TaQ]6
]l b\_W^lZ cVa]5 b__cSVcbcSdojYZ 1`_ T\QS^_]d ed^[c_ad Y Qa^_6
bcY2 ^dW^_]d ^Q] `aVUY[Qcd5 `aY nc_]5 hc_ SQW^_5 ^V b_UVaWQjYZ
`VaV]V^^lf5 Y bcQSY] `_b\V cQ[_Z XQ`YbY c_h[d7

@a_gVUdal5 hmݷ _`YbQ^YV b_bc_Yc YX _U^Yf eQ[c_S5 YTaQoc S @a_6
\_TV ^Vb[_\m[_ _b_Rdo a_\m7 >VpS^_ `aVU`_\QTQVcbp5 hc_ R_\VV b\_W6
^lV `a_gVUdal b_bcQS\poc 5ݷa_TaQ]]d`ݷ hV] Rl _^Q ^Y pS\p\Qbm5 Y ^V
`aVU`_\QTQoc YX]V^V^Yp S_ SaV]p Yb`_\^V^Yp5 c_TUQ [Q[ eQ[cl ]_W6
^_ U_RQS\pcm Y dRYaQcm `ap]_ S_ SaV]p aQR_cl5 c_ Vbcm nc_ b[_aVV ^V
hQbcm `a_TaQ]]l5 Q ^V[YV UQ^^lV5 ^QU [_c_al]Y `a_TaQ]]Q aQR_cQVc7

?c]VcY]5 hc_ \`R6@a_\_T `_XS_\pVc S_ SaV]p aQR_cl YX]V^pcm \oRlV `a_6
gVUdal5 Q ^V c_\m[_ b_bc_pjYV YX eQ[c_S5 c_ Vbcm U_RQS\pcm S `a_TaQ]]d Y
dRYaQcm YX ^Vݷ `a_YXS_\m^lV `aVU\_WV^Yp7 =l Rl ^V b_SVc_SQ\Y hYcQcV\o
ncY] `_\mX_SQcmbpD `a_TaQ]]Q ‑ nc_ `a_TaQ]]Q5 UQ^^lV ‑ nc_ UQ^^lV7 ;_TUQ
`a_TaQ]]Q ^QhY^QVc c_ Y UV\_ ]V^pcm bQ]Q bVRp5 dUVaWQcm [_^ca_\m XQ `a_6
Ybf_UpjY] XQhQbcdo _[QXlSQVcbp aViYcV\m^_ ^VS_X]_W^_7 CQ[ Y\Y Y^QhV5 `_
YX^QhQ\m^_Z XQUd][V ]_UYeYgYa_SQcm S_ SaV]p aQR_cl ]_W^_ Rl\_ c_\m[_
_c^_iV^Yp5 _c^_bpjYVbp [ RQXV UQ^^lf5 c_ Vbcm b_bc_pjYV Yb[\ohYcV\m^_ YX
eQ[c_S7

::7=7?7 @aQSY\Q Y `a_gVUdal
@a_U_\WQp cV]d _c^_iV^YZ ]VWUd `Vab_^Q]Y5 `_`lcQV]bp be_a6

]Ya_SQcm `aVUY[Qc <?F5C1J5 K25 `_[QXlSQojYZ5 [c_ [_T_ \oRYc S ^Q6
iV] ^VR_\mi_] d^YSVabd]V7 AQXd]VVcbp5 eQ[cl ^Y[c_ ^V _c]V^p\5 cQ[
hc_ ]_W^_5 ^Q`aY]Va5 `aVU`_\_WYcm5 hc_ V1BI Y P5?B75 S ^QiV] `aY6
]VaV \oRpc UadT UadTQC
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<?F5C12V1BI25 2P5?B75227
<?F5C12P5?B7525 2V1BI227

3__RjV6c_ ]l bUV\Q\Y cQ[_V `aVU`_\_WV^YV5 X^Qp5 hc_ d ncYf USdf
`Vab_^QWVZ Vbcm _RjYV UVcYD @a_\_T `_XS_\pVc `aY WV\Q^YY bUV\Qcm
cQ[_Z SlS_U QSc_]QcYhVb[YC

<?F5C1a5 b2 C6 @1B5>D1a5 c25 @1B5>D1b5 c27

8UVbm <?F5C RdUVc bhYcQcm5 hc_ USQ _RkV[cQ 1a Y b2 V]d dU_S\VcS_apoc5
Vb\Y ^QZUݷcbp ^V[YZ c5 cQ[_Z5 hc_ Y a5 Y b pS\pocbp VT_ a_UYcV\p]Y7
>_ ]l cQ[5 `_WQ\dZ5 Sb6ݷcQ[Y UV\Qcm ^V RdUV] ‑ SbV `aV[aQb^_ X^Qoc5
hc_ nc_ U_`djV^YV haVX]Va^_ YUVQ\YbcYh^_7 CV] ^V ]V^VV U\p `aV6
UY[QcQ <?F5C `aQSY\Q 1S _c\YhYV _c T_\lf eQ[c_S2 ]_Tdc _[QXQcmbp
`_\VX^l7 5\p ^QhQ\Q `aY`_]^Y] YXSVbc^_T_ `Vab_^QWQ `_ Y]V^Y 5_^
7dQ^5 [_c_alZ 1`aVU`_\_WYcV\m^_2 \oRYc `_T_\_S^_ SbVf WV^jY^C

<?F5C12M?> SE1>25 a2 C6 65=1<51a27

5Q\miV ‑ R_\miVC S bcQa_] ]d\mceY\m]V oRhYSQp\3ݷ S_a_^Qݷ T\QS6
^Qp TVa_Y^p ‑ b_RbcSV^^_ 3_a_^Q ‑ \oRYc S__RjV SbVf7 Nc_ ]_W^_
XQUQcm cQ[C

<?F5C12_?B?>125 a27

?RaQcYcV S^Y]Q^YV5 hc_ nc_ ^Y[Q[_Z ^V eQ[c5 f_cp Y SlT\pUYc `_6
f_WV ‑ ^_ ^V b\VUdVc XQRlSQcm `a_ db\_SYV _R _cbdcbcSYY S eQ[cQf
`VaV]V^^lfD XUVbm `VaV]V^^Qp `aYbdcbcSdVc5 Y5 b\VU_SQcV\m^_5 nc_ ^V
eQ[c5 Q `aQSY\_5 `dbcm Y _hV^m `a_bc_V7 1 Vjݷ ncQ XQ`Ybm b_UVaWYc
^V[do `a_R\V]d5 cQ[ hc_ Y^cVa`aVcQc_a @a_\_TQ UQWV SlUQbc `aVUd6
`aVWUV^YV7 5V\_ S c_]5 hc_ `VaV]V^^Qp a Sf_UYc S nc_ `aVU\_WV^YV
a_S^_ _UY^ aQX5 c_ Vbcm ^QZUV^^_V U\p ^Vݷ X^QhV^YV ^V ]_WVc Rlcm
^Y[Q[ Yb`_\mX_SQ^_ 1Sb`_]^Y]5 SVUm `VaV]V^^lV @a_\_TQ \_[Q\YX_SQ6
^l S `aVU\_WV^YY27 3 cQ[Yf b\dhQpf b\VUdVc `_[QXQcm Y^cVa`aVcQc_ad
pS^l] _RaQX_]5 hc_ X^QhV^YV ^Qb ^V Y^cVaVbdVcD UV\QVcbp nc_ b `_]_6
jmo Q^_^Y]^_Z `VaV]V^^_Z 5 [_c_aQp _R_X^QhQVcbp _U^Y] X^Q[_]
`_Uhݷa[YSQ^YpC

<?F5C12_?B?>125 h27

?hV^m SQW^_ `_^Y]Qcm5 hc_ nc_ ^V `a_bcQp `VaV]V^^QpC Sl ]_WVcV S
bS_ݷ] `aVU\_WV^YY Yb`_\mX_SQcm Y]p ݷhݷ b[_\m[_ dT_U^_ aQX5 Y [QW6
U_V Sf_WUV^YV RdUVc bhYcQcmbp bS_R_U^l]5 c_ Vbcm ncY ^Vb[_\m[_ n[6
XV]`\pa_S Q^_^Y]^_Z `VaV]V^^_Z ^Y[Q[_T_ S\Yp^Yp UadT ^Q UadTQ ^V
_[QWdc7

CV`Vam ]l5 ]_W^_ ^QUVpcmbp5 T_c_Sl [ e_a]Q\m^_]d _`YbQ^Yo
bcad[cdal `a_TaQ]]l ^Q @a_\_TV7 @a_TaQ]]Q bca_Ycbp YX _cUV\m6



==? >VaQXadiQojYV `QaQUYT]l

^lf `aVU\_WV^YZ 1Q^T\7 3<1EC5C27 @aVU\_WV^YV b_bc_Yc YX ݷT_\_Slݷ
185142 Y ݷfS_bcQݷ 1D19<25 aQXUV\ݷ^^lf X^Q[_] C6D [Q[ ]l SYUV\Y5 fS_bc
1S]VbcV b aQXUV\YcV\m^l] X^Q[_]2 ]_WVc _cbdcbcS_SQcmD _cbdcbcS_SQcm
]_WVc Y T_\_SQ5 S nc_] b\dhQV X^Q[ C6 bcQSYcbp S ^QhQ\V `aVU\_WV6
^Yp ‑ cQ[_V `aVU\_WV^YV XQUQݷc XQ`a_b5 c_ Vbcm ^Q bQ]_] UV\V ^Vhc_
cQ[_V5 hc_ U_\W^_ Rlcm SlhYb\V^_ 1Yb`_\^V^_2 baQXd `_b\V `a_hcV^Yp
Y^cVa`aVcQc_a_]7 8Q[Q^hYSQVcbp `aVU\_WV^YV SbVTUQ c_h[_Z7

4_\_SQ `aVU\_WV^Yp5 Vb\Y _^Q Vbcm5 `aVUbcQS\pVc b_R_Z a_S^_ _UY^
b\_W^lZ cVa]7 4\QS^lZ ed^[c_a Y Qa^_bcm nc_T_ cVa]Q `_XS_\poc
Y^cVa`aVcQc_ad _c^VbcY `aVU\_WV^YV [ _U^_Z YX `a_gVUdaD _Rlh^_ `a_6
TaQ]]Ybcl `Yidc `aVU\_WV^Yp5 b_bcQS\pojYV `a_gVUdad5 `_UapU5 ^_
@a_\_T nc_T_ ^V caVRdVc 1f_cp5 [_^Vh^_5 nc_ b_SVaiV^^_ ^V `_S_U aQb6
bVYSQcm `aVU\_WV^Yp _U^_Z `a_gVUdal `_ SbV]d cV[bcd ‑ hYcQcm Y
Q^Q\YXYa_SQcm cQ[do `a_TaQ]]d RdUVc b_SVaiV^^_ ^VS_X]_W^_27 ;Q[
]l Sb[_aV dSYUY]5 `_apU_[ `aVU\_WV^YZ S `a_gVUdaV SQWV^D @a_\_T
aQb`_\QTQVc Yf S^dcaY `a_gVUdal S c_] WV `_apU[V5 S [_c_a_] _^Y
Rl\Y SbcaVhV^l S cV[bcV7

B ݷ[_fS_bcݷ `aVU\_WV^Yp Sbݷ ^V bc_\m `a_bc_7 5_ bVZ `_al S ^QiYf
`aY]VaQf _^ \YR_ _cbdcbcS_SQ\5 \YR_ b_bc_p\ YX `_b\VU_SQcV\m^_bcY
cVa]_S5 XQ`YbQ^^lf hVaVX XQ`pcdo7 3 UVZbcSYcV\m^_bcY XQ`pcQp ‑ nc_
_`VaQc_a5 _RkVUY^pojYZ USQ cVa]Q Y `_UaQXd]VSQojYZ [_^ko^[gYo5
c_ Vbcm bhYcQVcbp5 hc_ ]VWUd ncY]Y cVa]Q]Y `_bcQS\V^Q \_TYhVb[Qp
bSpX[Q 7ݷYݷ Nc_ ^V VUY^bcSV^^Qp S_X]_W^Qp bSpX[QD ^QapUd b XQ`pc_Z
Yb`_\mXdVcbp Vjݷ Y c_h[Q b XQ`pc_Z 5ݷDݷ _X^QhQojQp 7ݷY\Yݷ ݷ6 `aY_6
aYcVc5 hc_ S`_\^V VbcVbcSV^^_5 ^YWV5 hV] `aY_aYcVc XQ`pc_Z5 ^d Q TUV
`_pS\pocbp `aY_aYcVcl ‑ cQ] _RpXQcV\m^_ S_X^Y[QVc ^dWUQ S Tad`6
`Ya_S_h^lf bY]S_\Qf5 S a_\Y [_c_alf Yb`_\mXdocbp _Rlh^lV [adT\lV
b[_R[Y7

CVa]l5 YX [_c_alf b_bcQS\V^Q fS_bc_SQp hQbcm `aVU\_WV^Yp5 XQ6
UQoc _RaQjV^Yp [ `a_gVUdaQ] 1^Q`YbQ^^l] ^Q @a_\_TV Y\Y Sbca_V^6
^l] S ^VT_2D _RaQjV^YV [ `a_gVUdaV5 XQ`YbQ^^_V S SYUV cVa]Q5
^QXlSQVcbp gV\mo 1Q^T\7 7?1<27 3lhYb\V^YV gV\VZ S b_bcQSV `aVU\_6
WV^Yp `a_Ybf_UYc b dhݷc_] `aY_aYcVcQ bSpX_[ ]VWUd ^Y]Y5 Vb\Y WV
`aY_aYcVcl _UY^Q[_Sl ‑ c_ b\VSQ ^Q`aQS_7

;Q[ ]l dWV X^QV]5 aVXd\mcQc_] SlhYb\V^Yp _cUV\m^_ SXpc_Z gV\Y
]_WVc bcQcm ^Vdb`Vf5 db`Vf 1`aY [_c_a_] ^V[_c_alV `VaV]V^^lV5 aQ^VV
bS_R_U^lV5 ]_Tdc `_\dhYcm X^QhV^Yp25 Q cQ[WV db`Vf b `_cV^gYQ\m^_Z
S_X]_W^_bcmo UadTYf aViV^YZ7 3 `_b\VU^V] b\dhQV `a_\_T6aViQcV\m
b_XUQݷc aQXSY\[d 5 c_ Vbcm XQ`_]Y^QVc b_bc_p^YV SlhYb\V^Yp UQ^^_Z
gV\Y5 hc_Rl ]_W^_ Rl\_ [ nc_Z c_h[V SlhYb\V^YZ SVa^dcmbp5 `_\d6
hYcm b\VUdojVV aViV^YV Y b^_SQ 1dWV b ^_Sl]Y X^QhV^Yp]Y `VaV]V^6
^lf2 `_`a_R_SQcm _bcQ\m^lV gV\Y7 1^Q\_TYh^Qp aQXSY\[Q b_XUQݷcbp
`aY SlhYb\V^YY UYXko^[gYY 1c_h[Y b XQ`pc_Z25 c_\m[_ XUVbm `aVU6



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV ==@

\QTQVcbp `a_R_SQcm ^V UadT_V aViV^YV5 Q UadTdo 1b\VUdojdo2 SVc[d
UYXko^[gYY7

@_\dhYS `aY SlhYb\V^YY _hVaVU^_Z gV\Y ^Vdb`Vf5 aViQcV\m S_XSaQ6
jQVcbp [ R\YWQZiVZ aQXSY\[V5 `aY nc_] SbV `VaV]V^^lV5 `_\dhYSiYV
X^QhV^YV S c_h[V aQXSY\[Y Y\Y `_XU^VV5 b^_SQ bcQ^_Spcbp bS_R_U^l6
]Y7 CQ[_Z S_XSaQc [ aQXSY\[V b _bS_R_WUV^YV] `VaV]V^^lf ^QXlSQVcbp
RV[caV[Y^T_] 1Q^T\7 213;DB13;9>727

6b\Y _hVaVU^Qp gV\m5 [_c_ado `aYi\_bm SlhYb\pcm
`a_\_T6aViQcV\o5 b__cSVcbcSdVc Sbca_V^^_Z `a_gVUdaV5 c_ UQ\m6
^VZiVV Vݷ SlhYb\V^YV `_\^_bcmo XQSYbYc _c gV\YD ]^_TYV Sbca_V^^lV
`a_gVUdal SlhYb\pocbp `_ _RjY] `aQSY\Q] Y S__RjV ]_T\Y Rl Rlcm
^Q`YbQ^l ^Q @a_\_TV5 Vb\Y Rl Yf ^V Sbca_Y\Y5 ^_ ^V[_c_alV UV\Qoc
hc_6c_ cQ[_V5 hVT_ ^Q`YbQcm ^Q @a_\_TV ^V\mXp5 ^Q`ap]do S\Ypoc
^Q RQXd UQ^^lf Y ^Q f_U SlhYb\V^YZ7 6b\Y WV _RaQjV^YV YUݷc [
`a_gVUdaV5 [_c_aQp ^Q`YbQ^Q ^Q @a_\_TV S SYUV `_b\VU_SQcV\m^_bcY
`aVU\_WV^YZ5 c_ cdc ]_W^_ U_S_\m^_ hݷc[_ aQb`YbQcm5 hc�_ RdUVc
`a_Ybf_UYcm UQ\miV7

@VaS_V5 hc_ aViQcV\m UV\QVc `aY _RaQjV^YY [ _Rlh^_Z `a_gVUd6
aV5 ‑ `_b\VU_SQcV\m^_ `lcQVcbp d^YeYgYa_SQcm gV\m 1b dhݷc_] X^QhV6
^YZ bSpXQ^^lf `VaV]V^^lf2 b T_\_S^_Z hQbcmo [QWU_T_ YX `aVU\_WV6
^YZ `a_gVUdal7 6b\Y _hVaVU^Qp d^YeY[QgYp `a_f_UYc db`Vi^_5 aViQ6
cV\m SlhYb\pVc fS_bc_Sdo hQbcm b__cSVcbcSdojVT_ `aVU\_WV^YpD `aY
nc_]5 Vb\Y S `a_gVUdaV Vjݷ _bcQ\Ybm ^VaQbb]_caV^^lV `aVU\_WV^Yp5
b_XUQݷcbp aQXSY\[QC boUQ aViQcV\m ]_WVc SVa^dcmbp Y `_`a_R_SQcm
_bcQSiYVbp `aVU\_WV^Yp5 Vb\Y cV[djVV d`aݷcbp S ^Vdb`Vf5 \YR_ Vb\Y
S ^Vdb`Vf d`aݷcbp SliVbc_pjVV SlhYb\V^YV 1Y `_caVRdVc _c cV[djVZ
`a_gVUdal UadT_T_ aViV^Yp27 3__RjV ]^_WVbcSV^^_bcm `aVU\_WV6
^YZ S `a_gVUdaV ‑ _b^_S^_Z Ybc_h^Y[ aQXSY\_[7

6b\Y gV\m dUQ\_bm d^YeYgYa_SQcm b `_b\VU^Y] 1Y\Y VUY^bcSV^^l]2
`aVU\_WV^YV] `a_gVUdal5 c_ aQXSY\[Q ^V b_XUQݷcbp5 Q Vb\Y _^Q dWV
Rl\Q b_XUQ^Q ‑ _^Q dUQ\pVcbp5 `_b[_\m[d XUVbm R�_\miV]d [_\YhVbcSd
aViV^YZ SXpcmbp ^V_c[dUQ7

NeeV[c _c ^Vdb`VfQ d^YeY[QgYY gV\Y b T_\_S^_Z hQbcmo `aVU\_6
WV^Yp c_WV XQSYbYc _c c_T_5 `_b\VU^VV \Y nc_ `aVU\_WV^YVC Vb\Y ^Vc5
aViQcV\m aQbb]QcaYSQVc b\VUdojVV `aVU\_WV^YV5 Y cQ[ `_[Q \YR_ b
[Q[Y]6c_ YX ^Yf ^V `_\dhYcbp5 \YR_ `_[Q _^Y ^V [_^hQcbpD Vb\Y WV `aVU6
\_WV^YV `_b\VU^VV5 SlhYb\V^YV SbVZ gV\Y _RkpS\pVcbp ^Vdb`Vi^l]7

>QU_ b[QXQcm5 hc_ `_R_h^lV neeV[cl S @a_\_TV ^V S `_hݷcV5 f_6
cp S_ ]^_TYf b\dhQpf RVX ^Yf ^V _R_ZcYbm7 ;Q[ ]l dWV _RbdWUQ\Y5
RVX `_R_h^lf neeV[c_S gY[\l ^V Y]Voc b]lb\Q5 Y Yf ]Vbc_ XQ^Y]QVc
aV[dabYpD S @a_\_TV nc_ c_WV cQ[5 `aVUY[Qcl hQbc_ `aYf_UYcbp SlaQ6
WQcm hVaVX bQ]Yf bVRp5 Y\Y5 Vb\Y dT_U^_5 `a_gVUdal `ap]_ Y [_bSV^^_
_RaQjQocbp bQ]Y [ bVRV7 @aY nc_] `VaV]V^^lV ]_Tdc _RaQX_SlSQcm
U_bcQc_h^_ b\_W^lV SXQY]_bSpXY5 Y S _b_RV^^_bcY bYcdQgYo XQ`dcl6



==A >VaQXadiQojYV `QaQUYT]l

SQoc bSpXY ]VWUd `VaV]V^^_Z Y Vo WV bQ]_Z5 ^_ ^Q UadT_] da_S^V
S\_WV^^_bcY SlhYb\V^YZ7

::7=7@7 ?RaQjV^Yp [ `a_gVUdaQ]5 `a_c_cY`l Y
Y^SVabYp

9X `aVUlUdjVT_ `QaQTaQeQ ]l X^QV]5 hc_ b\_W^lZ cVa]5 aQb`_\_6
WV^^lZ S `aQS_Z hQbcY `a_\_T6`aVU\_WV^Yp5 `aVUbcQS\pVc b_R_Z gV\m
1Q^T\7 7?1<25 c_ Vbcm `_`a_bcd _RaQjV^YV [ `a_gVUdaV7 ?RaQcY] S^Y]Q6
^YV5 hc_ QaTd]V^cQ]Y cVa]Q6gV\Y ]_Tdc Slbcd`Qcm [Q[ _Rlh^lV 1[_^6
bcQ^c^lV2 SlaQWV^Yp5 cQ[ Y `VaV]V^^lV5 Y SlaQWV^Yp5 b_UVaWQjYV
`VaV]V^^lV7 6b\Y ^Q ]_]V^c _RaQjV^Yp [ `a_gVUdaV 1SlhYb\V^Yp gV6
\Y2 `VaV]V^^Qp bSpXQ^Q b_ X^QhV^YV]5 gV\m RdUVc SlhYb\pcmbp cQ[5 [Q[
Vb\Y Rl S]Vbc_ `VaV]V^^_Z `_UbcQSY\Y Vݷ X^QhV^YV7 4_aQXU_ Y^cVaVb^VV
bYcdQgYp5 [_TUQ gV\m b_UVaWYc bS_R_U^lV `VaV]V^^lVC S nc_] b\dhQV S
f_UV SlhYb\V^Yp gV\Y `VaV]V^^lV ]_Tdc `_\dhYcm 1Q ]_Tdc5 S`a_hV]5
Y ^V `_\dhYcm2 X^QhV^Yp7

?bcQSQpbm S aQ][Qf \_TYhVb[_Z bV]Q^cY[Y5 ]l ]_WV] b[QXQcm5 hc_
`VaV]V^^l] RdUdc `_U_RaQ^l cQ[YV X^QhV^Yp5 [_c_alV dU_S\VcS_ap\Y
Rl _c^_iV^Yo5 XQUQ^^_]d SlhYb\pV]_Z gV\moD Vb\Y WV SVa^dcmbp [
R_\VV `aYSlh^_Z ^Q] `a_gVUda^_Z bV]Q^cY[V5 Sbݷ _[QWVcbp 1S_ Sbp[_]
b\dhQV5 ^Q `VaSlZ SXT\pU2 YXapU^_ `a_jVC hVaVX bS_R_U^lV `VaV]V^^lV
`a_gVUdaQ ]_WVc SVa^dcm X^QhV^YV 7

=l dWV SbcaVhQ\Ybm b cQ[_Z bYcdQgYVZ S `aY]VaQfD `_`a_RdV] `aY6
SVbcY Vjݷ _UY^ `aY]Va5 [_c_alZ `_XS_\Yc ^Q] `a_Y\\obcaYa_SQcm Y^6
cVaVb^_V bS_ZbcS_ `VaV]V^^lf S gV\pf7 3b`_]^Y] ^Qi `aY]Va b _c6
^_iV^YV] @1B5>D pS\pVcbpݷ1 a_UYcV\V]2ݷ Y _`YiV] b VT_ `_]_jmo
^VR_\mi_V TV^VQ\_TYhVb[_V UaVS_<9C

@1B5>D12UE31C25 2V1BI227
@1B5>D12UE31C25 2S1C?>227
@1B5>D12UE31C25 2Y5D5B227
@1B5>D12V1BI25 2OB54227
@1B5>D12V1BI25 2S1>5227
@1B5>D12S1C?>25 2\51>227
@1B5>D12S1C?>25 2S5CC931227
@1B5>D12S1C?>25 2Q1>>18227
@1B5>D12S5CC93125 2S?C5@8227
@1B5>D12S5CC93125 2S?8>227
@1B5>D12S5CC93125 2U1EB1227

?`YiV] cV`Vam R_\VV b\_W^_V _c^_iV^YV pS\pVcbpݷ `aVU[_]7ݷ ?hV6
SYU^_5 hc_ a pS\pVcbp `aVU[_] b5 Vb\Y pS\pVcbp VT_ a_UYcV\V]5 \YR_
Vb\Y pS\pVcbp a_UYcV\V] [_T_6c_ UadT_T_5 [c_ dWV pS\pVcbp `aVU[_] bD
_T_6c_]ݷ UadT_T_ݷ _R_X^QhY] c7 @_\dhY] b\VUdojVVC

<9@aY]Va YX bcQcmY O1=9<Iݷ DB55ݷ Q^T\YZb[_Z 3Y[Y`VUYY7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV ==B

1>35CD?B1a5 b2 C6 @1B5>D1a5 b27
1>35CD?B1a5 b2 C6 @1B5>D1a5 c25 1>35CD?B1c5 b27

6b\Y Sl Yb`_\mXdVcV SVabYo \`R6@a_\_TQ bcQaiV5 hV] @735 SbcQSmcV S ^QhQ\_
SQiVT_ eQZ\Q XQ`a_b

C6 C5Dh@B?<?7h6<1714?E2<5hAE?D5C5 CDB9>727

?c^_iV^Yo \`R6@a_\_TQ [ bca_[Q] ]l `_bSpcY\Y aQbbdWUV^YV ^Q bca7 ::7=7<7
3 UadTYf aVQ\YXQgYpf @a_\_TQ5 ^V `_UUVaWYSQojYf `_^pcYV bca_[_S_Z [_^6
bcQ^cl5 SQ] ]_WVc `_caVR_SQcmbp Yb`_\mX_SQcm Q`_bca_el S]Vbc_ US_Z^lf [Q6
SlhV[5 c7 V7 Qc_]l S]Vbc_ bca_[7 Nc_ ^V b\Yi[_] YXpj^_5 ^_5 dSl5 [\QbbYhVb[YV
SQaYQ^cl @a_\_TQ ^Q] ^V _bcQS\poc UadT_T_ Slf_UQC bca_[Y5 XQUQ^^lV S US_Z6
^lf [QSlh[Qf5 Y^cVa`aVcQc_a `_c_] `VhQcQVc [Q[ b`Yb[Y [_U_S Rd[S7 3 ^V[_c_6
alf aVQ\YXQgYpf 1S[\ohQp \`R6@a_\_T2 nc_ `_SVUV^YV ]_WVc Rlcm YX]V^V^_
^Qbca_Z[Q]Y5 ^_ ^V S_ SbVf7

9cQ[5 cV`Vam ]l ]_WV] XQUQcm @a_\_Td `a_bcVZiYZ S_`a_b ‑ pS6
\pVcbp \Y [c_6c_ `aVU[_] [_T_6c_ Vj5ݷ ^Q`aY]VaC

H6 1>35CD?B12UE31C25 2U1EB1227
DBE5 7

H6 1>35CD?B12S1C?>25 2S?C5@8227
DBE5 7

H6 1>35CD?B12S1C?>25 2OB54227
61<C57

Bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ `_b\V `VaSlf USdf XQ`a_b_S ^Q] `aYi\_bm bQ]Y]
`_bcQSYcm c_h[d5 `_b[_\m[d @a_\_T aSQ\bp ^QZcY UadTYVݷ aViV^YpݷD _^ Rl Yf5
S`a_hV]5 ^V ^Qiݷ\ ‑ S_ Sbp[_] b\dhQV5 U\p `aYSVUݷ^^_T_ ^Q]Y `aY]VaQ7 6b\Y
Rl d ^Qb ^V[YZ 1S_X]_W^_5 UQ\m^YZ2 `aVU_[ ^V[_VT_ `_c_][Q Rl\ cQ[_Sl] `_
^Vb[_\m[Y] \Y^Yp] 1U\p nc_T_ TUV6c_ U_\WV^ Rlcm aVRݷ^_[ _c a_UbcSV^^_T_
RaQ[Q25 @a_\_T ]_T Rl SlUQcm bS_ݷ DBE5 ^Vb[_\m[_ aQX7

Be_a]d\YadV] R_\VV b\_W^lZ XQ`a_bC [c_ pS\pVcbp 1YXSVbc^l]Y
@a_\_Td2 `aVU[Q]Y 5W_^QH

H6 1>35CD?B1a5 2S?8>227
a F 2S5CC9312 D
a F 2UE31C2 D
a F 2S1C?>2 D
61<C57

@_`a_RdV] cV`Vam ݷVaVSVa^dcm`ݷ XQUQhd Y dX^Qcm5 [c_ pS\pVcbp `_6
c_][Q]Y 5WVZb_^QD U\p nc_T_ b`a_bY] d @a_\_TQ5 U\p [_T_ SVa^_5 hc_
5WVZb_^ pS\pVcbp Yf `aVU[_]7 @a_\_T `aV[aQb^_ b`aQSYcbp Y b ncY]C



=>9 >VaQXadiQojYV `QaQUYT]l

H6 1>35CD?B12S1C?>25 a27
a F 2\51>2 D
a F 2S5CC9312 D
a F 2Q1>>182 D
a F 2S?C5@82 D
a F 2S?8>2 D
a F 2U1EB12 D
61<C57

=l ]_WV] Y S_SbV d[QXQcm USV `VaV]V^^lV5 b`a_bYS cV] bQ]l]5 _c]ݷ
XUVbm hVZ `aVU_[7ݷ 3 _cSVc ]l `_\dhY] SbV ;; S_X]_W^lV `Qal X^Q6
hV^YZ5 U\p [_c_alf 1_`pcm WV5 `aY XQUQ^^lf eQ[cQf2 Sl`_\^pVcbp
_c^_iV^YV 1>35CD?BC

H6 1>35CD?B1a5 b27
a F 2UE31C25
b F 2V1BI2 D
a F 2UE31C25
b F 2S1C?>2 D
a F 2UE31C25
b F 2Y5D5B2 D
a F 2V1BI25
b F 2OB542 D

777

1b `_XS_\V^Yp hYcQcV\p ]l _RaVWV] SlUQhd Y^cVa`aVcQc_aQ Y ^V RdUV]
`_[QXlSQcm SbV ;; SQaYQ^cQ27

9cQ[5 ^Q`YbQ^^lZ ^Q]Y `aVUY[Qc 1>35CD?B b`_b_RV^ _cSVhQcm ^Q
XQ`a_b b YXSVbc^l]Y UQ^^l]Y5 `_URYaQcm U\p XQUQ^^_T_ `VaS_T_ Qa6
Td]V^cQ `_Uf_UpjYV X^QhV^Yp Sc_a_T_ QaTd]V^cQ Y ^Q_R_a_c5 Y5 ^Q6
[_^Vg5 ^Qf_UYcm SbV S_X]_W^lV 1dU_S\VcS_apojYV _c^_iV^Yo2 `Qal
X^QhV^YZ U\p _R_Yf QaTd]V^c_S7 4_S_apc5 hc_ `a_gVUdaQ 1>35CD?B b`_6
b_R^Q aQR_cQcm S aQX^lf `a_c_cY`Qf C 1>35CD?B1+5 +25 1>35CD?B1+5
−25 1>35CD?B1−5 +2 Y 1>35CD?B1−5 −2D XUVbm ݷ+ݷ _X^QhQVc5 hc_ b__c6
SVcbcSdojYZ QaTd]V^c XQUQ^5 ݷ−ݷ ‑ hc_ Yb`_\mXdVcbp bS_R_U^Qp `V6
aV]V^^Qp7 CQ[_V bS_ZbcS_ `a_\_T_Sb[Yf `aVUY[Qc_S hQbc_ ^QXlSQoc
Y^SVabYVZ<:7

9^SVabYp `aVUY[Qc_S ‑ nc_ bS_VT_ a_UQ SYXYc^Qp [Qac_h[Q \_TYhV6
b[_T_ `a_TaQ]]Ya_SQ^Yp5 ^V_ckV]\V]Qp Y _hV^m SQW^Qp hQbcm UV[\Q6

<:3 adbb[_pXlh^lf Ybc_h^Y[Qf5 `_bSpjݷ^^lf @a_\_Td5 S c_] hYb\V `VaVS_U^lf5
hQbc_ Yb`_\mXdocbp cVa]Y^l 5ݷRaQjV^YV_ݷ ݷRaQcY]_bcm_ݷ Y c7 `7 B_T\QiQpbm b cV]5
hc_ nc_c SQaYQ^c U\p adbb[_T_ pXl[Q R\QT_XSdh^VV5 hV] Y^_bcaQ^^Qp 1Y hdWVa_U6
^Qp2 5ݷY^SVabYpݷ ]l5 cV] ^V ]V^VV5 aViY\Y VT_ ^V Yb`_\mX_SQcm7 @aYhY^Q cdc S
_]_^Y]Yh^_bcY b\_SQ DݷRaQjV^YV_ݷ S ^QiV] cV[bcV nc_ b\_S_ hQbc_ Yb`_\mXdVc6
bp [Q[ bY^_^Y] cVa]Y^Q ݷSlX_Sݷ 1`_U`a_TaQ]]l5 `a_gVUdal5 ed^[gYY5 `aVUY[QcQ
Y c7 `72D b_bVUbcS_ S cV[bcV b\_S_b_hVcQ^YZ RaQjV^YV_ݷ `aVUY[QcQݷ Y RaQjV^YV_ݷ
[ `aVUY[Qcd5ݷ _X^QhQojYf `aY nc_] SVjY b_SVaiV^^_ aQX^lV Y UadT b UadT_] ^V
bSpXQ^^lV5 ^V U_RQSYc cV[bcd `_^pc^_bcY7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =>:

aQcYS^_Z bV]Q^cY[Y7 3_X]_W^_bcm d[QXlSQcm bS_R_U^lV `VaV]V^^lV
\oRl] QaTd]V^c_] gV\Y `_XS_\pVc Ud]Qcm _ gV\Y [Q[ `a_bmRV ^QZ6
cY _RkV[cl5 b_bc_pjYV S XQUQ^^_] _c^_iV^YY ‑ ]VWUd b_R_Z Y\Y b
UadTY]Y _RkV[cQ]Y5 Q c_5 [Q[ Y]V^^_5 S b__cSVcbcSYY b [Q[_Z `a_gVUd6
a_Z aViQcV\m RdUVc ncY _RkV[cl Yb[Qcm ‑ Yb[\ohYcm YX aQbb]_caV^Yp5
hc_Rl ^V _cS\V[Qcmbp7

Hc_Rl `aYSVbcY R_\VV neeV[c^lZ `aY]Va Y^SVabYY5 _RaQcY]bp [
b`Yb[Q] Y `_`a_RdV] ^Q`YbQcm `a_gVUdad5 dUQ\pojdo YX XQUQ^^_T_
b`Yb[Q ^_\m Y\Y R_\VV n\V]V^c_S5 aQS^lf UQ^^_]d7 9^l]Y b\_SQ]Y5 d
^Qb Vbcm n\V]V^c5 Vbcm b`Yb_[5 Y ^dW^_ `_bca_Ycm cQ[_Z b`Yb_[5 [_c_6
alZ `_\dhV^ YX Ybf_U^_T_ dUQ\V^YV] [Q[_T_6c_ 1S_X]_W^_5 ^d\VS_T_2
[_\YhVbcSQ XQUQ^^lf n\V]V^c_S7 Pb^_5 hc_ aViV^YZ ]_WVc Rlcm R_\m6
iV _U^_T_D c_h^VV T_S_ap5 Vb\Y S Ybf_U^lZ b`Yb_[ Sf_UYc 𝑛 n\V]V^c_S5
aQS^lf XQUQ^^_]d5 c_ aViV^YZ `_\dhYcbp 2𝑛5 SVUm [QWUlZ YX `_Uf_Up6
jYf n\V]V^c_S ]_W^_ dUQ\Ycm5 Q ]_W^_ Y ^V dUQ\pcm7 Nc_ Sl`_\^pVcbp
Y U\p b\dhQp5 [_TUQ S b`Yb_[ ^V Sf_UYc S__RjV ^Y _U^_T_ `_Uf_UpjV6
T_ n\V]V^cQC 20 = 15 Y aViV^YV UVZbcSYcV\m^_ RdUVc _U^_ ‑ aQS^_V
Ybf_U^_]d b`Yb[d7

=l ^QX_Sݷ] ncd `a_gVUdad 45<h1>ID _hVSYU^_5 hc_ _^Q RdUVc cVa^Qa6
^_Z7 @VaSl] QaTd]V^c_] RdUV] XQUQSQcm dUQ\pV]lZ n\V]V^c5 Sc_al] ‑
Ybf_U^lZ b`Yb_[5 Q caVcYZ QaTd]V^c Yb`_\mXdV] U\p S_XSaQcQ aVXd\m6
cQcQD S cVa]Y^Qf \_TYhVb[_Z bV]Q^cY[Y ]l `YiV] _c^_iV^YV ]VWUd
n\V]V^c_] Y USd]p b`Yb[Q]Y5 [_c_a_V Sl`_\^V^_ c_TUQ Y c_\m[_ c_6
TUQ5 [_TUQ Sc_a_Z b`Yb_[ `_\dhV^ YX `VaS_T_ `dcݷ] dUQ\V^Yp [Q[_T_6c_
1S_X]_W^_5 ^d\VS_T_2 [_\YhVbcSQ n\V]V^c_S5 aQS^lf XQUQ^^_]d7

AVQ\YXQgYp5 VbcVbcSV^^_5 `_\dhYcbp aV[dabYS^_Z5 SVUm b`Yb[Y ]_6
Tdc Rlcm b[_\m dT_U^_ U\Y^^l]Y5 Q S _cbdcbcSYV gY[\_S d ^Qb U\p
R_amRl b cQ[Y]Y bYcdQgYp]Y _bcQݷcbp c_\m[_ aV[dabYp7 @a_bcVZiYZ
S_X]_W^lZ b\dhQZ U_bcYTQVcbp ^Q `dbclf b`Yb[QfC `_`lc[Q V_RpXQ6^ݷ
cV\m^_T_ dUQ\V^Ypݷ hVT_ dT_U^_ YX `dbc_T_ b`Yb[Q UQݷc `dbc_Z b`Yb_[D
ncY] b\dhQV] ]l Y S_b`_\mXdV]bp [Q[ RQXYb_] U\p ^QiVZ aV[dabYY7
@aY nc_] b_SVaiV^^_ ^VSQW^_5 [Q[_Z n\V]V^c dUQ\pVcbp5 cQ[ hc_ U\p
^VT_ ]l Yb`_\mXdV] Q^_^Y]^do `VaV]V^^do7 @_\dhY] b\VUdojVVC

45<h1>I1h5 df5 df27

B\VUdojYZ SQW^lZ b\dhQZ ‑ [_TUQ XQUQ^^lZ n\V]V^c pS\pVcbp `Va6
Sl] n\V]V^c_] XQUQ^^_T_ b`Yb[Q7 6T_ ]_W^_ YX b`Yb[Q Sl[Y^dcm5 c_TUQ
aVXd\mcQc `_\dhYcbp `_b\V c_T_5 [Q[ ]l ^Qid _`VaQgYo V_RpXQcV\m6^ݷ
^_T_ dUQ\V^Ypݷ `a_YXSVUݷ] ^QU _bcQc[_] b`Yb[QC

45<h1>I1N<5=5 dN<5=L]19<f5 [5C2 C6 45<h1>I1N<5=5 ]19<5 [5C27

>Q[_^Vg5 `_b\VU^YZ b\dhQZ ‑ [_TUQ ]l `VaSlZ n\V]V^c YX b`Yb[Q ^V
dUQ\pV]5 `aYhݷ] ^Q] S _RjV] Sbݷ aQS^_5 aQSV^ _^ XQUQ^^_]d Y\Y ^Vc5



=>; >VaQXadiQojYV `QaQUYT]l

SVUm ]l Y n\V]V^c5 aQS^lZ XQUQ^^_]d5 [Y]VVݷ `aQS_ݷ _bcQSYcm5 Q c_c
b\dhQZ5 [_TUQ ]l VT_ ^V _bcQS\pV] 1dUQ\pV]25 ]l dWV aQbb]_caV\Y7
>Q] `_6`aVW^V]d ^QU_ `a_YXSVbcY V_RpXQcV\m^_V^ݷ dUQ\V^YVݷ ^QU fS_6
bc_] b`Yb[Q5 ^_ `_\dhV^^lZ SlZ_^ݷ fS_bcݷ `_b\dWYc ^V aVXd\mcQc_]5
Q fS_bc_] aVXd\mcQcQD T_\_S_Z RdUVc T_\_SQ Ybf_U^_T_ b`Yb[QC

45<h1>I1N<5=5 daL]19<f5 daLW5G]f2 C6 45<h1>I1N<5=5 ]19<5 W5G]27

@_`a_RdV] `_\dhV^^do `a_gVUdad5 hc_ ^QXlSQVcbp5 S UV\VC

H6 45<h1>I1:5 d:5;5:5<5:f5 U27
U F d;5 <f D
U F d;5 <5 :f D
U F d;5 :5 <f D
U F d;5 :5 <5 :f D
U F d:5 ;5 <f D
U F d:5 ;5 <5 :f D
U F d:5 ;5 :5 <f D
U F d:5 ;5 :5 <5 :f D
61<C57

;Q[ ]_W^_ XQ]VcYcm5 @a_\_T SlUQ\ SbV aViV^Yp5 S [_c_alf `VaSQp VUY^Yh[Q
YX b`Yb[Q dUQ\V^Q5 Y c_\m[_ `_c_] ‑ cV aViV^Yp5 TUV _^Q _bcQ\QbmD S^dcaY
[QWU_Z Tad``l aViV^YZ b^QhQ\Q `_[QXQ^l cV5 TUV dUQ\V^Q Sc_aQp VUY^Yh[QD
^d Y b caVcmVZ c_ WV bQ]_VC b^QhQ\Q `_[QXlSQVcbp aViV^YV5 TUV Vݷ dUQ\Y\Y5
Q `_c_] c_5 S [_c_a_] Vݷ _bcQSY\Y7 6b\Y `_]V^pcm ]VbcQ]Y Sc_a_V Y caVcmV
`aVU\_WV^YV ^QiVZ `a_gVUdal5 `_apU_[ SlUQhY b]V^Ycbp ^Q _RaQc^lZC b^QhQ\Q
RdUdc `_[QXlSQcmbp aViV^Yp5 TUV dUQ\V^Yp ^V `a_YX_i\_7 5V\_ cdc5 _hVSYU^_5 S
c_]5 hc_ @a_\_T aQbb]QcaYSQVc `aVU\_WV^Yp _U^_Z `a_gVUdal S c_] `_apU[V5
S [_c_a_] _^Y SbcaVcY\Ybm S `a_TaQ]]V ‑ Y5 [Q[ b\VUbcSYV5 ^Qf_UYc b^QhQ\Q
cV aViV^Yp5 [_c_alV `_\dhY\Ybm YX Sc_a_T_ `aVU\_WV^Yp5 Y \Yim `_c_] ‑ cV5
hc_ YX caVcmVT_7

AQXd]VVcbp5 ^QiQ `a_gVUdaQ RdUVc aQR_cQcm Y `aY SbVf caݷf XQUQ^6
^lf QaTd]V^cQfC

H6 45<h1>I1:5 d:5;5:5<5:f5 d:5;5<f27
DBE5 7

H6 45<h1>I1:5 d:5;5:5<5:f5 d:5;5<5=f27
61<C57

>_ T_aQXU_ Y^cVaVb^VV UadT_VC ]l ]_WV] XQUQcm Sc_a_Z Y caVcYZ Qa6
Td]V^c5 b`a_bYS5 ^V b]_WVc \Y @a_\_T `_U_RaQcm U\p ^Qb `_Uf_UpjYZ
`VaSlZC

H6 45<h1>I1a5 d:5;5:5<5:f5 d:5;5<f27
a F : 7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =><

H6 45<h1>I1a5 d:5;5:5<5:f5 d:5;5=f27
61<C57

H6 45<h1>I1a5 d:5;5<f5 d:5;f27
a F < 7

=_W^_ Y S_SbV XQUQcm c_\m[_ Sc_a_Z QaTd]V^c7 B__cSVcbcSdojYZ XQ6
`a_b S `VaVS_UV ^Q adbb[YZ RdUVc X^QhYcm Q[YV]ݷ b`Yb[Y ]_W^_ `_6
\dhYcm YX Ybf_U^_T_ dUQ\V^YV] _U^_T_ Y\Y R_\VV Sf_WUV^Yp [Q[_T_6c_
_U^_T_ n\V]V^cQݷC

H6 45<h1>I1a5 d:5;5:f5 U27
a F :5
U F d;f D
a F :5
U F d;5 :f D
a F ;5
U F d:5 :f D
a F :5
U F d:5 ;f D
U F d:5 ;5 :f7

Bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ S `_b\VU^V] aViV^YY ^V d[QXQ^_ X^Q6
hV^YV U\p aD UV\_ S c_]5 hc_ ncQ `VaV]V^^Qp _bcQ\Qbm bS_R_U^_Z5
SVUm YX b`Yb[Q ^YhVT_ dUQ\V^_ ^V Rl\_5 cQ[ hc_ Y bSpXlSQcm a _[Q6
XQ\_bm ^V b hV]7

=_W^_ bVRV `aVUbcQSYcm Vjݷ _UY^ SQaYQ^c Y^SVabYY nc_T_ `aVUY6
[QcQC XQUQcm n\V]V^c Y aVXd\mcYadojYZ b`Yb_[ Y `_b]_caVcm5 hc_ Rd6
UVc7 >_ XUVbm ]^_WVbcS_ aViV^YZ _[QXlSQVcbp RVb[_^Vh^l]5 Q `_\^lZ
`VaVR_a `_ RVb[_^Vh^_]d ]^_WVbcSd SQaYQ^c_S ‑ YUVp b_]^YcV\m^Qp7
3 hQbc^_bcY5 XQ`a_b 45<h1>I1:5 U5 d;5<f2 dZUݷc S RVb[_^Vh^do aV6
[dabYo5 cQ[ Y ^V ^QZUp ^Y _U^_T_ aViV^YpD Vb\Y WV Sb6ݷcQ[Y `_]V^pcm
]VbcQ]Y Sc_a_V Y caVcmV `aVU\_WV^YV S ^QiV] `aY]VaV5 `_\dhYcbp S_c
hc_C

H6 45<h1>Ih9>F1:5 a5 d;5<f27
a F d;5 <f D
a F d;5 <5 :f D
a F d;5 <5 :5 :f D
a F d;5 <5 :5 :5 :f D
a F d;5 <5 :5 :5 :5 :f D

7 7 7

‑ Y cQ[ `_[Q ^Q] ^V ^QU_Vbc7 E_a]Q\m^_ cdc Sbݷ SVa^_5 SVUm [QWUlZ
YX ncYf b`Yb[_S dU_S\VcS_apVc XQ`a_iV^^_]d _c^_iV^YoD ^d Q hc_ ]l5
S_X]_W^_5 `aVU`_h\Y Rl SYUVcm UadTYV aViV^Yp ‑ nc_ ^QiY `a_R\V]l7
5V\_ S c_]5 hc_ b c_h[Y XaV^Yp @a_\_TQ ]^_WVbcS_ aViV^YZ pS\pVcbp



=>= >VaQXadiQojYV `QaQUYT]l

d`_apU_hV^^l]D ^Q`aY]Va5 b`Yb_[ d:5;5<f Sf_UYc S ]^_WVbcS_ aViV6
^YZ5 ^_ _^ Sf_UYc S ^VT_ `_b\V SbVf aViV^YZ5 _RaQX_SQ^^lf U_RQS\V^Y6
V] `a_YXS_\m^_T_ hYb\Q VUY^Yg S [_^Vg5 Q ncYf aViV^YZ ‑ RVb[_^Vh^_V
[_\YhVbcS_7 B\VU_SQcV\m^_5 U_ d:5;5<f ]l `a_bc_ ^Y[_TUQ ^V U_RVa6[ݷ
bp5 f_cm _^_ ݷ[cQݷ 1S TY`_cVcYhVb[_] ]^_WVbcSV S_X]_W^lf aViV^YZ2
Y 7ݷVbcmݷ

@VaVR_a `_ RVb[_^Vh^_bcY ‑ ^V VUY^bcSV^^Qp `aYhY^Q5 `_ [_c_a_Z
Y^SVabYp `aVUY[QcQ ]_WVc b\_]Qcmbp7 3 b\VUdojYf USdf `QaQTaQeQf
]l `_X^Q[_]Y]bp b Sbca_V^^l]Y `a_gVUdaQ]Y @a_\_TQ5 [_c_alV ^QhY6
bc_ dRYSQoc UV[\QaQcYS^do 1\_TYhVb[do2 bV]Q^cY[d5 _bcQS\pp c_\m[_
bV]Q^cY[d `a_gVUda^doD Yf `aY]V^V^YV c_WV ]ViQVc ݷRVb`\Qc^_Zݷ Y^6
SVabYY `aVUY[Qc_S7 ; b_WQ\V^Yo5 _R_ZcYbm RVX ncYf Y^bcad]V^c_S ^Q
`aQ[cY[V ^V `_\dhQVcbp5 Y ]l nc_ _RpXQcV\m^_ `a_UV]_^bcaYadV]D ^_
`aVWUV hV] df_UYcm YX \_TYhVb[_Z bV]Q^cY[Y5 aQbb]_caY] Vjݷ USQ
`aY]VaQ5 neeV[c^_ UV]_^bcaYadojYf Vݷ ^Vb_]^V^^lV U_bc_Y^bcSQ7

>Qh^ݷ] b `aVUY[QcQ :?9>8<<;7 @_\mXdpbm `aYSlh^l]Y cVa]Y^Q]Y5
]l ]_WV] b[QXQcm5 hc_ nc_c `aVUY[Qc 1Y\Y5 Vb\Y dW ^Q c_ `_i\_5 `a_6
gVUdaQ2 _RkVUY^pVc USQ b`Yb[Q5 b_XUQSQp caVcYZD ^_ `aQSY\m^VV Rd6
UVc UadT_V ‑ \_TYhVb[_V ‑ _`YbQ^YV c_T_5 hc�_ ]l f_cY] `_\dhYcm7
9cQ[5 `aVUY[Qc 1Y]V^^_ `aVUY[Qc5 Q ^V `a_gVUdaQ2 :?9> U_\WV^ XQUQ6
SQcm _c^_iV^YV ]VWUd caV]p b`Yb[Q]Y 1c7 V7 cVa^Qa^_V _c^_iV^YV25
Sl`_\^V^^_V c_TUQ Y c_\m[_ c_TUQ5 [_TUQ caVcYZ b`Yb_[ b_bc_Yc YX n\V6
]V^c_S5 Sf_UpjYf S `VaSlV USQ b`Yb[Q5 `aYhݷ] b^QhQ\Q S [ݷ^ bc_pc
n\V]V^cl `VaS_T_ b`Yb[Q5 Q XQcV] ‑ Sc_a_T_5 c7 V7 caVcYZ QaTd]V^c Vbcm
[_^[QcV^QgYp USdf `VaSlf7

; b_WQ\V^Yo5 U\p neeV[cYS^_Z aVQ\YXQgYY nc_T_ `aVUY[QcQ ^Q]
Sb6ݷcQ[Y `aYUݷcbp `aY`_]^Ycm [_V6hc_ XQ `aVUV\Q]Y \_TYhVb[_Z bV]Q^6
cY[Y ‑ Q Y]V^^_ c_5 [Q[ dbca_V^l b`Yb[Y5 Y hc_ U_RQS\pcm n\V]V^cl
b\VUdVc S Yf ^QhQ\_5 Y YXl]Qcm ‑ c_WV YX ^QhQ\Q7 9X nc_T_ b\VUdVc5
hc_ Sc_a_Z b`Yb_[ S__RjV ^V ^QU_ Q^Q\YXYa_SQcmD S]Vbc_ nc_T_ ^dW6
^_ c_ \Y aQbjV`Ycm `VaSlZ b`Yb_[5 U_RQSYcm VT_ n\V]V^cl `_ _U^_]d
S ^QhQ\_ Sc_a_T_ Y `_b]_caVcm5 `_\dhY\bp \Y caVcYZ5 c_ \Y5 ^Q_R_6
a_c5 baQS^YSQcm n\V]V^cl `VaS_T_ Y caVcmVT_5 Q c_5 hc_ _c caVcmVT_
_bcQ^Vcbp5 baQS^Ycm b_ Sc_al]7

6b\Y Sbݷ nc_ aQbbdWUV^YV ^V`_^pc^_5 ]_W^_ `_XS_\Ycm bVRV _c6
S\Vhmbp _c \_TYhVb[Y6UV[\QaQcYS^_T_ ]li\V^Yp Y Sb`_]^Ycm5 [Q[ ]l
b_VUY^p\Y USQ b`Yb[Q S UadTYf pXl[Qf5 SlbcaQYSQp aV[dabYo `_ `Va6
S_]d YX b_VUY^pV]lf b`Yb[_S7 @_b\V nc_T_ aVQ\YXQgYp _[QXlSQVcbp
b_SbV] caYSYQ\m^_ZC RQXYb_] aV[dabYY `_b\dWYc Sla_WUV^^lZ b\d6
hQZ5 [_TUQ `VaSlZ b`Yb_[ `dbc ‑ c_TUQ aVXd\mcQc_] bcQ^_SYcbp Sc_a_Z
b`Yb_[D ^d Q aV[dabYS^lZ `VaVf_U cdc S c_]5 hc_Rl aQbjV`Ycm `Va6
SlZ b`Yb_[ ^Q T_\_Sd Y fS_bc5 b_VUY^Ycm `_\dhV^^lZ fS_bc b_ Sc_al]

<;3 @a_\_TV dWV Vbcm Sbca_V^^lZ `aVUY[Qc5 [_c_alZ UV\QVc Y]V^^_ nc_D _^
^QXlSQVcbp 1@@5>47



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =>>

b`Yb[_]5 Q `_c_] [ c_]d5 hc_ `_\dhY\_bm5 U_RQSYcm Vjݷ Y T_\_Sd7 CQ[_V
aQbbdWUV^YV5 b _U^_Z bc_a_^l5 `\_f_ cV]5 hc_ pS^l] _RaQX_] _R_X^Q6
hQVc `VaSlV USQ b`Yb[Q [Q[ Ybf_U^lV UQ^^lV5 Q caVcYZ b`Yb_[ ‑ [Q[
`_\dhQV]lZ aVXd\mcQc5 c_TUQ [Q[ S \_TYhVb[_] `a_TaQ]]Ya_SQ^YY ^Vc
^Y[Q[Yf UQ^^lfݷ Y aVXd\mcQc_S5ݷ Vbcm \Yim _c^_iV^Yp ]VWUd _Rk6
V[cQ]YD XQc_5 b UadT_Z bc_a_^l5 _^_ ]T^_SV^^_ `VaVS_UYcbp S [_U ^Q
@a_\_TVC

:?9>1df5 U5 U27
:?9>1dQL]f5 U5 [5C2 C6 :?9>1]5 U5 V25 [5C F dQLVf7

NcQ aVQ\YXQgYp SVa^Q Y RdUVc aQR_cQcm5 ^_ _`lc^lZ `_\mX_SQcV\m @a_6
\_TQ ^Q`YiVc Y^QhVC

:?9>1df5 U5 U27
:?9>1dQL]f5 U5 dQLVf2 C6 :?9>1]5 U5 V27

>VcadU^_ SYUVcm5 hc_ bV]Q^cYhVb[Y nc_ b_SVaiV^^_ c_ WV bQ]_V Y Sl6
hYb\pcmbp RdUVc QRb_\oc^_ cQ[ WVD aQX^YgQ ]VWUd ncY]Y USd]p eaQT6
]V^cQ]Y S c_]5 hc_ `VaSlZ `_[QXlSQVc ^VU_bcQc_h^_V S\QUV^YV ]li6
\V^YV] S cVa]Y^Qf _c^_iV^YZ 1S `a_cYS_`_\_W^_bcm aVXd\mcQcQ]5ݷ
`_\dhQV]l] YX UQ^^lf27ݷ

1 cV`Vam `_`a_RdV] nc_c `aVUY[Qc Y^SVacYa_SQcm7 3QaYQ^cl
:?9>1+5 −5 +2 Y :?9>1−5 +5 +2 `a_`dbcY]D _^Y c_WV aQR_cQoc5 `a_bc_
_^Y ^V bc_\m Y^cVaVb^lD XQ`dbcY] baQXd SQaYQ^c :?9>1−5 −5 +2C

H6 :?9>1a5 b5 d15253f27
a F df5
b F d15 25 3f D
a F d1f5
b F d25 3f D
a F d15 2f5
b F d3f D
a F d15 25 3f5
b F df D
61<C57

;bcQcY5 nc_ RdUVc aQR_cQcm U\p _RVYf `aYSVUݷ^^lf aVQ\YXQgYZ ‑
[Q[ RVX `VaV]V^^_Z [5C5 cQ[ Y b ^VZD nc_ Y `_^pc^_5 SVUm bV]Q^6
cYhVb[Y ncY aVQ\YXQgYY n[SYSQ\V^c^l7 6b\Y d hYcQcV\p Vbcm \Yi6
^YV ;96<9 ]Y^dc5 aV[_]V^UdV] `_`a_R_SQcm `a_b\VUYcm5 [Q[ Y]V^^_
`a_\_T6aViQcV\m SlhYb\pVc gV\m :?9>1a5 b5 d15253f2 U\p aVQ\YXQ6
gYY b `VaV]V^^_Z [5C7

@_`a_RdV] cV`Vam _`YbQcm `aVUY[Qc <9CDB5F8;5 [_c_alZ Sl`_\^V^
c_TUQ Y c_\m[_ c_TUQ5 [_TUQ _RQ VT_ QaTd]V^cQ pS\pocbp b`Yb[Q]Y5 Y]V6
oc _UY^Q[_Sdo U\Y^d Y `VaSlZ b`Yb_[ `_\dhV^ YX n\V]V^c_S Sc_a_6



=>? >VaQXadiQojYV `QaQUYT]l

T_ 1Y\Y Sc_a_Z ‑ YX n\V]V^c_S `VaS_T_5 hc_ c_ WV bQ]_V25 aQb`_\_6
WV^^lf S _RaQc^_] `_apU[V<<7 @aY aVQ\YXQgYY ^Q] XUVbm `aYUݷcbp
S_\VZ6^VS_\VZ SlZcY XQ `aVUV\l ^V c_\m[_ \_TYhVb[_Z `QaQUYT]l5 ^_
UQWV Y aV[dabYS^_T_ ]li\V^YpC [Q[ ]l X^QV] 1b]7 =B7;7ݷݷ Y B7;7>25 V6`ݷ
aVS_a_cݷ b`Yb[Q neeV[cYS^VV SbVT_ aVQ\YXdVcbp b `_]_jmo ^Q[Q`\YSQ6
ojVT_ `QaQ]VcaQ5 ^_ cVf^Y[Q ^Q[Q`\YSQojVT_ `QaQ]VcaQ `aVU`_\QTQ6
Vc Y]`VaQcYS^_V5 Q ^V aV[dabYS^_V ]li\V^YV7 @_b[_\m[d `a_\_T_Sb[YV
`a_gVUdal ]_Tdc Y]Vcm _UY^Q[_SlV Y]V^Q5 Vb\Y `aY nc_] aQX\YhQoc6
bp Qa^_bcmo5 ]l ^V RdUV] SS_UYcm U_`_\^YcV\m^lf YUV^cYeY[Qc_a_S
U\p Sb`_]_TQcV\m^_Z cVa^Qa^_Z `a_gVUdal5 ^QXSQS Vݷ c_WV <9CDB5F7
>Q[_`YcV\V] RdUVc Slbcd`Qcm Vݷ caVcYZ QaTd]V^cC

<9CDB5F1U5 [2 C6 <9CDB5F1U5 [5 df27

<9CDB5F1df5 J5 J27
<9CDB5F1dQL]f5 [5 J2 C6 <9CDB5F1]5 [5 dQLJf27

3 c_] `a_c_cY`V5 U\p [_c_a_T_ ]l ncd `a_gVUdad ^Q`YbQ\Y5 _^Q5 VbcV6
bcSV^^_5 aQR_cQVc baQXd WV Y RVX `a_R\V]C

H6 <9CDB5F1d:5 ;5 <5 =f5 a27
a F d=5 <5 ;5 :f7

@_`a_RdV] dbca_Ycm Y^SVabYoC

H6 <9CDB5F1a5 d:5;5<5=f27
a F d=5 <5 ;5 :f

>Qb dWV ^V dUYS\pVc bYcdQgYp5 [_TUQ @a_\_T5 SlUQS VUY^bcSV^^_V aV6
iV^YV5 b`aQiYSQVc ^Qb5 Yb[Qcm Vjݷ aViV^Yp Y\Y ^VcC VUY^bcSV^^_bcm
aViV^Yp ]_WVc Rlcm _hVSYU^Q U\p ^Qb5 ^_ ^V _hVSYU^Q U\p @a_\_6
TQ7 6b\Y XUVbm `_bcQSYcm c_h[d5 Sbݷ RdUVc S `_apU[V ‑ Y^SVabYp `a_6
i\Q5 SlhYb\V^YV gV\Y `aYSV\_ [ ^Qf_WUV^Yo aViV^Yp 1VUY^bcSV^^_6
T_25 ]_W^_ [Q[ RdUc_ Rl aQU_SQcmbp7 >_ nc_c `aY]Va [Q[ aQX Y Y^6
cVaVbV^ cV]5 hc_ XUVbm ^V Sbݷ cQ[ `a_bc_7 @_`lcQV]bp ^QWQcm c_h[d b
XQ`pc_Z5 aQXaViYS @a_\_Td `_Yb[ UadTYf aViV^YZ ‑ Y aViQcV\m dZUݷc
S RVb[_^Vh^do aV[dabYo7

B bdTdR_ \_TYhVb[_Z c_h[Y XaV^Yp cdc Sbݷ [_aaV[c^_C `aQSY\m^_V
aViV^YV ^QZUV^_5 ^Y[Q[Yf ݷV`aQSY\m^lf^ݷ ^V S_X^Y[\_5 ^d Q hc_ S
RVb`\_U^lf `_Yb[Qf ^VbdjVbcSdojYf aViV^YZ aViQcV\m adf^d\ ‑ nc_
dWV _c^_bYcbp ^V [ \_TY[V5 Q [ `a_gVUda^_Z aVQ\YXQgYY7 5Q Y S__RjV5
aQXSV cQ[ b\_W^_ ^QWQcm c_h[dH

3b`_]^Y] cV`Vam5 hc_ S__RjV6c_ `aVUY[Qcl `aVU^QX^QhV^l ^V U\p
c_T_5 hc_Rl Yf SlXlSQcm YX [_]Q^U^_Z bca_[Y Y^cVa`aVcQc_aQ5 Q

<<2l\_ Rl VbcVbcSV^^VV ^QXSQcm nc_c `aVUY[Qc `a_bc_ B5F5BC5D b_XUQcV\Y @a_6
\_TQ cQ[ Y bUV\Q\Y5 Sbca_V^^lZ `aVUY[Qc b ncY] Y]V^V] aQR_cQVc Y]V^^_ cQ[7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =>@

U\p Yb`_\mX_SQ^Yp S `a_TaQ]]Qf S [QhVbcSV `_U`a_TaQ]]7 6b\Y ^Qi
<9CDB5F RdUVc SlXSQ^ YX [Q[_Z6c_ UadT_Z `a_gVUdal5 `aYhݷ] Y]V^^_ S
`a_c_cY`V <9CDB5F1−5 +25 QWY]Qcm^ݷ c_h[dݷ cQ] RdUVc ^V[_]d5 Q Yc_6
T_] bcQ^Vc QSQaYZ^_V XQSVaiV^YV `a_TaQ]]l `_b\V YbhVa`Q^Yp bcV[Q7
=VWUd cV] SlX_S Y]V^^_ S cQ[_] ݷ[_^Y^SVabݷ `a_c_cY`V ]_WVc `_\d6
hYcmbp ^V`aVU^Q]VaV^^_ ‑ YX6XQ c_T_5 hc_ [c_6c_ aViY\ `_`a_R_SQcm
Y^SVacYa_SQcm [Q[_Z6c_ YX ݷSliVbc_pjYfݷ `aVUY[Qc_S7

?R^QadWV^^Qp ^Q]Y `a_R\V]Q _[QXlSQVcbp ^V_WYUQ^^_ Y^cVaVb^_Z
S [_^cV[bcV _RbdWUV^Yp \_TYhVb[_Z Y `a_gVUda^_Z bV]Q^cY[Y @a_\_TQD
Vݷ _b_RQp `aV\Vbcm b_bc_Yc S c_]5 hc_ b`_b_R^_bcm `aVUY[QcQ <9CDB5F [
[_aaV[c^_Z aQR_cV S \oRlf `a_c_cY`Qf S_bbcQ^QS\YSQVcbp _U^Y] USY6
WV^YV] ‑ ^_ nc_ ݷUSYWV^YVݷ ^V Y]VVc ^Y[Q[_T_ _c^_iV^Yp [ \_TYhV6
b[_Z bV]Q^cY[V Y S Vݷ cVa]Y^Qf ^V _`YblSQVcbp7 =l SVa^ݷ]bp [ ^QiVZ
aVQ\YXQgYY <9CDB5F S [_^gV b\VUdojVT_ `QaQTaQeQ7

::7=7A7 ?caYgQ^YV Y _cbVhV^YVC dRYZgl \_TY[Y
?cbVhV^YV] S @a_\_TV ^QXlSQVcbp U_S_\m^_ b`VgYeYhVb[_V UVZ6

bcSYVC bca_T_ T_S_ap5 `aY VT_ Sl`_\^V^YY d^Yhc_WQocbp SbV aQX6ݷ
SY\[Yݷ 1c_h[Y5 [dUQ ]_W^_ SVa^dcmbp S ^QUVWUV ^QZcY ^_S_V aViV6
^YV25 b_XUQ^^lV b ]_]V^cQ Sf_UQ S cV[djdo `a_gVUdad7 ?R_X^QhQVcbp
ncQ bcaQi^Qp icd[Q S_b[\YgQcV\m^l] X^Q[_] 1e_a]Q\m^_ T_S_ap5 nc_
_hVaVU^_Z Sbca_V^^lZ m6Qa^lZ\_^ݷ b\_W^lZ cVa]27ݷ B c_h[Y XaV^Yp
\_TYhVb[_Z 1UV[\QaQcYS^_Z2 bV]Q^cY[Y _cbVhV^YV _[QXlSQVcbp V^ݷ YX
nc_Z b[QX[Y5ݷ nc_ baVUbcS_ ^Y[Q[_T_ _c^_iV^Yp [ `aVUY[QcQ] `VaS_6
T_ `_apU[Q ^V Y]VVcD Vb\Y `aY]V^Ycm `a_gVUda^do bV]Q^cY[d5 c_ Vbcm
aQbb]QcaYSQcm `a_\_T_Sb[do `a_gVUdad S cVa]Y^Qf `_b\VU_SQcV\m^_
Sl`_\^pV]lf iQT_S5 _cbVhV^YV ]_W^_ `a_hYcQcm Vjݷ Y [Q[ l[ݷ ^Q SVa6
^_] `dcY5 _cRa_bYcm SbV b_]^V^Yp1ݷ ‑ `aYhݷ] _cRa_bYcm U_ cQ[_Z bcV6
`V^Y5 hc_ XQRlcm _ ^Yf ^QhYbc_5 cQ[ hc_5 Vb\Y SVa^lZݷ `dcmݷ Sb6ݷcQ[Y
^V `aYSVUݷc [ aViV^Yo5 `a_gVUdaQ _[_^hYcbp ^Vdb`Vf_] 1[ bhQbcmo5
nc_ [QbQVcbp c_\m[_ cV[djVZ `a_gVUdal27

?c[a_SV^^_ T_S_ap5 _cbVhV^YV ^V U_RQS\pVc `a_TaQ]]Q] `_^pc^_6
bcY Y b_SVaiV^^_ ^V b`_b_RbcSdVc ]li\V^Yo S `QaQUYT]V \_TYhVb[_T_
`a_TaQ]]Ya_SQ^YpD [a_]V c_T_5 _^_ SVbm]Q neeV[cYS^_ dRYSQVc Y^6
SVacYadV]_bcm5 [_c_ado ]l aQbb]QcaYSQ\Y S `aVUlUdjV] `QaQ6
TaQeV7 3 ^V[_c_alf b\dhQpf _cbVhV^YV `_XS_\pVc bUV\Qcm `a_gVUdal
neeV[cYS^VV XQ bhݷc _cRaQblSQ^Yp ^V^dW^lf SVcSVZ `VaVR_aQ5 ^_ nc_
SapU \Y ]_T\_ Rl _`aQSUQcm VT_ bdjVbcS_SQ^YV7 @a_R\V]Q S c_]5 hc_
S ^V[_c_alf b\dhQpf RVX _cbVhV^Yp S @a_\_TV ^VS_X]_W^_ _R_ZcYbm7
?bcQSiYVbp S bcV[V ݷYi^YV\ݷ aQXSY\[Y ]_Tdc `aYS_UYcm ^V c_\m[_
[ b^YWV^Yo neeV[cYS^_bcY5 ^_ Y [ RVb[_^Vh^l] RVb`\_U^l] `_`lc6
[Q] ^QZcY aViV^YV 1cQ[_Z b\dhQZ ]l ^QR\oUQ\Y S [_^gV `aVUlUdjVT_
`QaQTaQeQ ^Q `aY]VaV `aVUY[QcQ <9CDB5F25 c7 V7 UV\Qcm \_TYhVb[Y `aQ6



=>A >VaQXadiQojYV `QaQUYT]l

SY\m^do `a_TaQ]]d ^V[_aaV[c^_Z b `a_gVUda^_Z c_h[Y XaV^Yp7 ;a_]V
c_T_5 `_`lc[Y _R_ZcYbm RVX _cbVhV^Yp hQbc_ `aYS_Upc [ Yb`_\mX_SQ^Yo
^Yhdcm ^V \dhiVT_ aViV^Yp S SYUV _caYgQ^Yp7

?caYgQ^YV S @a_\_TV XQ`YblSQVcbp [Q[ >?D1𝑇25 TUV 𝑇 ‑ `a_YX6
S_\m^Qp gV\m7 ?caYgQ^YV Y]VVc bS_Y b_RbcSV^^lV `a_R\V]lD [aQc[_ T_6
S_ap5 _^_ c_WV aQXadiQVc \_TYhVb[do bV]Q^cY[d `a_TaQ]]l7 5V\_ cdc
S_c S h7[ݷ GV\m >?D1𝑇2 RdUVc YbcY^^_Z 1hc_ S`_\^V VbcVbcSV^^_2 c_TUQ
Y c_\m[_ c_TUQ5 [_TUQ `_`lc[Q SlhYb\Ycm gV\m 𝑇 `_cVa`V\Q ^VdUQhd5
c_ Vbcm ^V UQ\Q ^Y _U^_T_ aViV^Yp7 ;_\m b[_a_ nc_ cQ[5 S f_UV SlhYb6
\V^Yp _caYgQ^Yp ^V ]_Tdc S_X^Y[^dcm ^_SlV X^QhV^Yp `VaV]V^^lf7
3 bQ]_] UV\V5 _caYgQ^YV ^V b_UVaWYc ^Y[Q[Yf `VaV]V^^lf5 [a_]V Sf_6
UpjYf S gV\m 𝑇 D ^_ Vb\Y 𝑇 SlhYb\Ycbp db`Vi^_ 1cV] bQ]l]5 S_X]_W^_5
bSpXQS ^V[_c_alV `VaV]V^^lV25 c_ >?D1𝑇2 `_cVa`Yc ^VdUQhd Y SlhYb6
\V^Yp UQ\miV ^V `_ZUdc 1@a_\_T5 [Q[ SbVTUQ `aY ^VdUQhQf5 `_`lcQVcbp
SVa^dcmbp [ R\YWQZiVZ aQXSY\[V2D Vb\Y WV SlhYb\Ycm 𝑇 ^V dUQ\_bm5
c_ >?D1𝑇25 [_^Vh^_5 `a_ZUݷc db`Vi^_5 ^_ X^QhV^Yp] `VaV]V^^lf `aY
nc_] SXpcmbp ^V_c[dUQ7

6b\Y Sl Vjݷ ^V dSYUV\Y XUVbm `a_R\V]d5 `_`a_RdZcV `_Ud]Qcm
_ `a_Ybf_UpjV] S_c b [Q[_Z c_h[Y XaV^Yp7 >VpS^_ \oR_Z XQ`a_b [
`a_\_T6aViQcV\o SlT\pUYc cQ[C c_3ݷ cVRV cVa]D ^V\mXp \Y `_U_RaQcm
cQ[YV X^QhV^Yp Sf_UpjYf S ^VT_ `VaV]V^^lf5 hc_Rl _^ _[QXQ\bp YbcY^6
^l]H7ݷ ; gV\p]5 _RaQX_SQ^^l] b `_]_jmo >?D5 nc_ ^V _c^_bYcbp7

@dbcm5 [ `aY]Vad5 `VaV]V^^lV a Y b _RV bS_R_U^l Y @a_\_T SlhYb6
\pVc cQ[_Z eaQT]V^c `aVU\_WV^YpC

777 a F 12B1;1412B15 >?D1a F b25 777

B \_TYhVb[_Z c_h[Y XaV^Yp cdc Sbݷ `a_bc_5 U\p b `_Uf_UYc \oR_V X^QhV6
^YV5 [a_]V 12B1;1412B1D ^_ @a_\_T5 XQ ^VY]V^YV] \dhiVT_5 `_`lcQVcbp
SlhYb\Ycm gV\m a F b5 nc_ d ^VT_5 VbcVbcSV^^_5 `aV[aQb^_ `_\dhYcbp5
SVUm b 1`_ db\_SYo2 bS_R_U^Q5 cQ[ hc_ Vݷ ]_W^_ bSpXQcm b cV] WV X^QhV6
^YV]5 hc_ Y a 1Q c_h^VV5 `a_bc_ b bQ]_Z `VaV]V^^_Z a27 ;Q[ b\VUbcSYV5
cQ[_V SlhYb\V^YV S @a_\_TV SbVTUQ [_^hYcbp ^VdUQhVZ7 3 hQbc^_bcY5
`_`lc[Q SlhYb\Ycm XQ`a_b

C6 a F 12B15 b F ;1412B15 >?D1a F b27

RaVhV^Q_ݷ ^Q db`Vf5ݷ aViV^YV cdc _hVSYU^_ ‑ X^QhV^Yp U\p _RVYf `VaV6
]V^^lf pS^l] _RaQX_] XQUQ^l5 gV\m >?D `aV[aQb^_ `a_ZUݷc5 `_b[_\m[d
[ ]_]V^cd Vݷ SlhYb\V^Yp a Y b bSpXQ^l5 Q Yf X^QhV^Yp ]VWUd b_R_Z ^V
d^YeYgYadocbp7 6b\Y WV ]l `_]V^pV] gV\Y ]VbcQ]YC

C6 a F 12B15 >?D1a F b25 b F ;1412B17

‑ c_ nc_c XQ`a_b5 ^Q`a_cYS5 XQSVU_]_ ^V `a_ZUݷcC U_ `_b\VU^VZ VT_ gV\Y
S__RjV ^V U_ZUݷc d`aQS\V^YV7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =>B

?c]VcY]5 hc_ `aQ[cYhVb[Y S \oR_Z SVabYY @a_\_TQ Y]VVcbp Sbca_6
V^^lZ `aVUY[Qc5 `_ b]lb\d `a_cYS_`_\_W^lZ `aVUY[Qcd F5 c7 V7 n[6
SYSQ\V^c^lZ gV\Y >?D1𝐴 F𝐵 25 TUV 𝐴 Y 𝐵 ‑ `a_YXS_\m^lV cVa]l7
8Q`YblSQVcbp nc_ bY]S_\_] eFC ^Q`aY]Va5 a eF b7

3 \`R6@a_\_TV Y]VVcbp ݷQ\mcVa^QcYS^_Vݷ _R_X^QhV^YV U\p >?DC e47 >Q`aY6
]Va5 ]_W^_ ^Q`YbQcm e4 a F b Y\Y e4 1>35CD?B12_1CI125 2Y5DI1227 B_XUQ6
cV\Y \`R6@a_\_TQ `_hV]d6c_ `aVU`_hYcQoc nc_ _R_X^QhV^YV5 cQ[ hc_ S U_[d6
]V^cQgYY `_ \`R6@a_\_Td Sl SbcaVcYcV Y]V^^_ VT_D _cSVc ^Q S_`a_b ݷhV]d_`ݷ
QSc_ad [^YTY ^VYXSVbcV^7 CQ[ Y\Y Y^QhV5 ^YhVT_ `aYS\V[QcV\m^_T_ QSc_a S _R_6
X^QhV^YY e4 ^V SYUYc Y Yb`_\mX_SQcm VT_ S UQ\m^VZiV] cV[bcV ^V RdUVc5 _cUQS
`aVU`_hcV^YV caQUYgY_^^_]d >?D7

?RbdWUV^YV _cbVhV^Yp Y _caYgQ^Yp ]l ^Qh^ݷ] b `a_bc_T_ `aY]V6
aQ7 @_`lcQV]bp `VaVUV\Qcm ^VUVcVa]Y^Ya_SQ^^lZ `aVUY[Qc 45<h1>I
YX `aVUlUdjVT_ `QaQTaQeQ S 45<h1<<5 [_c_alZ RdUVc _U^_X^Qh^_ Y
RVX [_\VRQ^YZ dUQ\pcm YX XQUQ^^_T_ b`Yb[Q SbV Sf_WUV^Yp XQUQ^^_6
T_ n\V]V^cQ7 @VaSQp bca_h[Q ^QiVZ `a_gVUdal RdUVc cQ[Qp WV5 [Q[
Y S 45<h1>I5 `_b[_\m[d dUQ\V^YV hVT_ dT_U^_ YX `dbc_T_ b`Yb[Q UQݷc5
VbcVbcSV^^_5 `dbc_Z b`Yb_[C

45<h1<<1h5 df5 df27

1 S_c UQ\miV d ^Qb S_X^Y[^dc `a_R\V]l7 @VaS_V5 hc_ `aYf_UYc S T_6
\_Sd ‑ nc_ ^Q`YbQcm

45<h1<<1N<5=5 dN<5=L]19<f5 [5C2 C6 45<h1<<1N<5=5 ]19<5 [5C27
45<h1<<1N<5=5 daL]19<f5 daLW5G]f2 C6 45<h1<<1N<5=5 ]19<5 W5G]27

‑ ^_ S aVXd\mcQcV d ^Qb `_\dhYcbp dWV X^Q[_]Qp ^Q] `a_gVUdaQ
45<h1>IC S bQ]_] UV\V5 Vb\Y _hVaVU^_Z n\V]V^c aQSV^ XQUQ^^_]d5 c_
baQR_cQoc _RV ncY bca_[Y5 UQSQp S [QhVbcSV aViV^Yp [Q[ b`Yb_[ RVX
dUQ\pV]_T_ n\V]V^cQ5 cQ[ Y b`Yb_[5 S [_c_a_] n\V]V^c _bcQ\bp ^Q ]VbcV7

Hc_Rl `_b\VU^VV `aVU\_WV^YV ^V baQRQclSQ\_ U\p b\dhQVS5 [_TUQ
T_\_SQ b`Yb[Q 1a2 b_S`QUQVc b dUQ\pV]l] n\V]V^c_] 1N<5=25 `aYUݷcbp
SSVbcY U_`_\^YcV\m^_V db\_SYV5 Y ^Q] U\p nc_T_ `_caVRdVcbp S c_Z Y\Y
Y^_Z e_a]V XQ`YbQcm _c^_iV^YV V^ݷ aQS^_ݷ 1c_h^VV5 _^U_ݷ ^V d^YeY6
gYadVcbp b_ Sc_al]27ݷ Nc_ ]_W^_ bUV\Qcm hVaVX _caYgQ^YV5 c_ Vbcm ^Q6
`YbQcm >?D1a F N<5=2 Y\Y a eF N<5=7 9c_T_SQp aVQ\YXQgYp `_\dhYcbp
cQ[_ZC

45<h1<<1h5 df5 df27
45<h1<<1N<5=5 dN<5=L]19<f5 [5C2 C6

45<h1<<1N<5=5 ]19<5 [5C27
45<h1<<1N<5=5 daL]19<f5 daLW5G]f2 C6

a eF N<5=5
45<h1<<1N<5=5 ]19<5 W5G]27



=?9 >VaQXadiQojYV `QaQUYT]l

3 `a_c_cY`V5 [_c_alZ ]l Ybf_U^_ Y]V\Y S SYUd ‑ 45<h1<<1+5 +5 −2 ‑
ncQ `a_gVUdaQ RdUVc aQR_cQcm `aQSY\m^_5 [Q[ Y S `a_c_cY`V 45<h1<<1+5
+5 +27 @a_R\V]l ^Qh^dcbp5 Vb\Y ]l `_`lcQV]bp nc_c `aVUY[Qc Y^SVa6
cYa_SQcm7 3 `a_c_cY`V 45<h1<<1−5 +5 +2 ^QiQ `a_gVUdaQ `_SVUݷc bV6
Rp `aY]Va^_ [Q[ `_\YgVZb[Qp ]YTQ\[Q YX YXSVbc^_T_ Q^V[U_cQ ‑ _cݷ
aQR_cQVc5 c_ ^V aQR_cQVc7ݷ 5\p ^QhQ\Q `_`a_RdV] cQ[C

H6 45<h1<<1a5 d:5;f5 d;f27
a F : D
61<C57

3bݷ Sa_UV Rl `aV[aQb^_5 ^_ aQU_SQcmbp ^Q] pS^_ aQ^_SQc_C

H6 45<h1<<1a5 d:5;f5 d:f27
61<C57

;Q[ T_S_aYcbp5 _``Q^m[Y7 9 nc_ ^Vb]_cap ^Q b_SVaiV^^VZido _hVSYU6
^_bcm aViV^YpC

H6 45<h1<<1;5 d:5;f5 d:f27
DBE5 D
61<C57

<VT[_ SYUVcm5 hc_ `aYhY^_Z bc_\m bcaQ^^_Z aQR_cl ^QiVZ `a_gVUd6
al _[QXlSQVcbp Y]V^^_ >?D7 6b\Y `VaSlZ QaTd]V^c ^V XQUQ^5 c_ caVcmV
`aVU\_WV^YV `a_gVUdal ^Y[_TUQ ^V UQbc db`Vi^_T_ aViV^YpD `_\dhYcm
bS_ݷ X^QhV^YV `VaSlZ QaTd]V^c ]_WVc S_ Sc_a_] `aVU\_WV^YY5 Y c_6
TUQ SbV aV[dabYS^lV SlX_Sl 1U\p b`Yb[_S ]V^miVZ U\Y^l2 dWV _caQ6
R_cQoc db`Vi^_7 >_ U\p nc_T_ ^dW^_5 hc_Rl Yb[_]_V X^QhV^YV _[QXQ6
\_bm S T_\_SV b`Yb[Q5 hc_ ]l5 b_RbcSV^^_ T_S_ap5 Y ^QR\oUQV]C Vb\Y
caVcYZ QaTd]V^c `_\dhQVcbp YX Sc_a_T_ `dcݷ] dUQ\V^Yp SbVf Sf_WUV6
^YZ VT_ 1Sc_a_T_ QaTd]V^cQ2 T_\_S^_T_ n\V]V^cQ5 c_ `a_gVUdaQ ^Qf_UYc
`aQSY\m^lZ _cSVc5 S `a_cYS^_] b\dhQV ‑ ^V ^Qf_UYc7

8QbcQSYcm 45<h1<< [_aaV[c^_ Y^SVacYa_SQcmbp S_X]_W^_ ‑ ^Q`aY6
]Va5 XQUVZbcS_SQS Sbca_V^^lV `a_gVUdal F1B Y >?>F1B5 `_XS_\pojYV
dX^Qcm5 bSpXQ^Q cQ Y\Y Y^Qp `VaV]V^^Qp Y\Y bS_R_U^QD eQ[cYhVb[Y `aY
nc_] ^Q] `aYUݷcbp ^Q`YbQcm U\p `a_c_cY`Q 45<h1<<1−5 +5 +2 _cUV\m6
^_V aViV^YV5 [ [_c_a_]d _b^_S^Qp `a_gVUdaQ RdUVc _RaQjQcmbp c_\m[_
S b\dhQV5 Vb\Y X^QhV^YV `VaS_T_ QaTd]V^cQ ^V XQUQ^_7 >_ nc_ dWV5 [Q[
T_S_aYcbp5 V^ݷ c_7ݷ 9^SVabYp `aVUY[Qc_S bc_\m `aYS\V[QcV\m^Q \Yim
U_ cVf `_a5 `_[Q _^Q 5ݷRVb`\Qc^Qݷ c_ Vbcm `_\dhQVcbp bQ]Q b_R_ZD b
45<h1<< cQ[_T_ ^V `_\dhYcbp5 [Q[ ^Y [adcYbm7

@_ nc_]d `_S_Ud ]_W^_ aQXSV hc_ SXU_f^dcmD ^_ Vb\Y \_TYhVb[Qp
bV]Q^cY[Q d ^Qb Sbݷ aQS^_ dWV dRYcQ Y `a_gVUdaQ ^V ]_WVc XQUQSQcm
\_TYhVb[_V _c^_iV^YV5 bcQS Y]V^^_ hc_ `a_gVUda_Z 1Q ^V `aVUY[Qc_]25
c_ f_cp Rl S nc_] [QhVbcSV ]l ]_WV] bUV\Qcm Vݷ ^Vb[_\m[_ \dhiV7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =?:

;_\m b[_a_ `aY SlhYb\V^YY `a_gVUdal db`Vi^_ `a_i\Q d^YeY[QgYp
XQ`a_bQ b T_\_S^l] cVa]_] Sc_a_T_ `aVU\_WV^Yp 1c7 V7 Vb\Y `VaSlZ
n\V]V^c b`Yb[Q `_U\VWYc dUQ\V^Yo25 c_ ^Q] _bcQݷcbp \Yim Sl`_\^Ycm
aV[dabYS^lZ SlX_S5 Y SbݷD bQ] nc_c aV[dabYS^lZ SlX_S cV_aVcYhVb[Y
]_WVc SlUQcm R_\miV _U^_T_ aViV^Yp 1f_cp S ^QiV] b\dhQV ‑ ^V ]_6
WVc5 ^_ nc_ ^V bc_\m SQW^_25 ^_ ^Q cV[djV] da_S^V SlX_S_S ^Y[Q[Yf
U_`_\^YcV\m^lf SQaYQ^c_S dW c_h^_ ^V `aVUSYUYcbp5 caVcmV `aVU\_6
WV^YV XQSVU_]_ ^V baQR_cQVc YX6XQ >?D7 9cQ[5 `_XQUY d ^Qb aQXSY\[Q5
_RaQX_SQ^^Qp ]^_WVbcSV^^_bcmo `aVU\_WV^YZ `a_gVUdal 1]l SlhYb6
\pV] Sc_a_V `aVU\_WV^YV5 Q Vbcm Vjݷ caVcmV25 ^_ `aY nc_] ]l c_h^_
X^QV]5 hc_ caVcmV dWV SlhYb\pcm ^V ^dW^_5 `_b[_\m[d _^_ XQSVU_]_
^V UQbc U_`_\^YcV\m^lf aViV^YZ7 AQXSY\[Q Vbcm5 ^_ _^Q RVb`_\VX^Q Y
Rl\_ Rl5 SYUY]_5 `aQSY\m^_ Vݷ dRaQcmD Sb`_]^YS ^QhQ\_ `QaQTaQeQ5
]l U_TQUQV]bp5 hc_ XUVbm [Q[ aQX bQ]_V SaV]p `aY]V^Ycm _cbVhV^YV7
8Q]VcY] [bcQcY5 hc_ Vb\Y d^YeY[QgYp `a_i\Q b T_\_S_Z `VaS_T_ `aVU6
\_WV^Yp5 c_ UadTYf aViV^YZ c_WV dWV ^V RdUVc5 `_b[_\m[d T_\_S^lV
cVa]l _bcQ\m^lf `aVU\_WV^YZ XQSVU_]_ ^V ]_Tdc d^YeYgYa_SQcmbp b
XQ`a_b_]5 d [_c_a_T_ S_ Sc_a_] QaTd]V^cV `dbc_Z b`Yb_[7 9cQ[5 ^Q`Y6
iV] ^_Sdo SVabYo 45<h1<<5 S_b`_\mX_SQSiYbm S USdf ]VbcQf _cbVhV6
^YV]D >?D S caVcmV] `aVU\_WV^YY ^Q] cV`Vam ^V ^dWV^5 dRVaݷ] VT_7
@_\dhY] b\VUdojVVC

45<h1<<h3ED1h5 df5 df2 C6 17
45<h1<<h3ED1N<5=5 dN<5=L]19<f5 [5C2 C6

15 45<h1<<h3ED1N<5=5 ]19<5 [5C27
45<h1<<h3ED1N<5=5 daL]19<f5 daLW5G]f2 C6

45<h1<<h3ED1N<5=5 ]19<5 W5G]27

?R^QadWYcm5 hV] nc_c SQaYQ^c \dhiV `aVUlUdjVT_5 ]_W^_ baQXd WV7
@aVUlUdjQp SVabYp 45<h1<<5 S [Q[_] Rl `a_c_cY`V _^Q ^Y aQR_cQ6
\Q5 SbVTUQ `lcQ\Qbm ^QZcY R_\miV aViV^YZ cQ]5 TUV Yf ^Vc Y Rlcm
^V ]_WVc ‑ ^Q] Sbݷ SaV]p `aYf_UY\_bm ^QWY]Qcm c_h[d b XQ`pc_Z
1Y\Y `a_bcdo c_h[d25 hc_Rl XQSVaiYcm SlhYb\V^Yp7 >_SQp SVabYp ‑
45<h1<<h3ED ‑ ^Q`a_cYS5 ^V caVRdVc nc_T_ ^Y[_TUQ5 _^Q SlUQݷc VUY^6
bcSV^^_V aViV^YV5 Vb\Y _^_ Vbcm5 Y XQSVaiQVc SlhYb\V^Yp RVX ^QiV6
T_ S]ViQcV\mbcSQ5 `_b[_\m[d cV`Vam `a_\_T6aViQcV\m c_h^_ X^QVc5 hc_
XUVbm ^Y[Q[Yf U_`_\^YcV\m^lf aViV^YZ ^V RdUVc7 >d Q X^QVc _^ nc_5 `_6
b[_\m[d ^Q ]_]V^c SlUQhY aViV^Yp ݷXQUY_`ݷ ^Vc ^Y _U^_Z aQXSY\[Y ‑
]l Yf SbV YX^Yhc_WY\Y bS_Y]Y _cbVhV^Yp]Y7

3Va^ݷ]bp cV`Vam [ `aVUY[Qcd <9CDB5F5 [_c_alZ ]l `lcQ\Ybm ^Q`Y6
bQcm S [_^gV `aVUlUdjVT_ `QaQTaQeQC

<9CDB5F1U5 [2 C6 <9CDB5F1U5 [5 df27
<9CDB5F1df5 J5 J27
<9CDB5F1dQL]f5 [5 J2 C6 <9CDB5F1]5 [5 dQLJf27



=?; >VaQXadiQojYV `QaQUYT]l

Y `_`a_RdV] `_^pcm5 `_hV]d Y^SVacYa_SQ^^lV XQ`a_bl `aYS_Upc [
RVb[_^Vh^_Z aV[dabYY7 5\p nc_T_ `_`lcQV]bp `a_b\VUYcm SlhYb\V6
^Yp ^Q `aY]VaV bQ]_T_ `a_bc_T_ XQ`a_bQ5 `aYS_UpjVT_ [ QSQaYYC
<9CDB5F1a5 df27

8UVbm ^Q] `aYUݷcbp Sb`_]^Ycm5 hc_ `VaV]V^^lV S @a_\_TV \_[Q\m6
^l S UQ^^_] `aVU\_WV^YY ^Q UQ^^_] da_S^V S\_WV^^_bcY SlX_S_S7
Hc_Rl ^V XQ`dcQcmbp `aY _U^_SaV]V^^_] Yb`_\mX_SQ^YY `VaV]V^^lf5
Y]VojYf _UY^Q[_SlV Y]V^Q5 ^_ ^Qf_UpjYfbp ^Q aQX^lf da_S^pf Sl6
hYb\V^YZ5 SSVUݷ] U\p ncYf da_S^VZ b`VgYQ\m^_V _R_X^QhV^YV ‑ ^_]Va
da_S^p S ^YW^V] Y^UV[bV7 >Q`aY]Va5 a0 RdUVc b__cSVcbcS_SQcm `VaV6
]V^^_Z a YX Ybf_U^_T_ XQ`a_bQ5 Q [7 ‑ `VaV]V^^_Z [ ^Q bVUm]_] da_S^V
S\_WV^^_bcY7

5\p aQbb]_caV^Yp ^QiVT_ `a_bcV^m[_T_ `aY]VaQ nc_T_ RdUVc U_bcQc_h^_7
>Q bQ]_] UV\V S _RjV] b\dhQV `VaV]V^^Qp S @a_\_TV ]_WVc `a_U_\WQcm bdjV6
bcS_SQcm `_b\V c_T_5 [Q[ SlhYb\V^Yp ^Q da_S^V5 `_a_UYSiV] ncd `VaV]V^^do5
dWV XQ[_^hY\YbmD ]VWUd cV] UadTQp SVcSm SlhYb\V^YZ ]_WVc b^_SQ U_ZcY U_
c_T_ WV da_S^p Y UQ\miV7 @_ ]VaV Slf_UQ YX S\_WV^^lf SlhYb\V^YZ @a_\_T
Sl^dWUV^ `VaV^_bYcm XQUVZbcS_SQ^^lV `VaV]V^^lV S [dhd 1S ^V[do _R\Qbcm
UY^Q]YhVb[_Z `Q]pcY25 Q Vb\Y T_S_aYcm b_SbV] c_h^_5 nc_ `a_Ybf_UYc5 [_TUQ
X^QhV^YV] _U^_Z `VaV]V^^_Z bcQ^_SYcbp b\_W^lZ cVa]5 b_UVaWQjYZ UadTdo
`VaV]V^^do7 5\p b\dhQp bSpXY USdf `VaV]V^^lf ]VWUd b_R_Z5 UQWV Vb\Y _^Y
_c^_bpcbp [ aQX^l] da_S^p] SlhYb\V^YZ5 `VaV^_b S [dhd ^V caVRdVcbp7

;QWUQp aVQ\YXQgYp @a_\_TQ cV] Y\Y Y^l] b`_b_R_] aViQVc S_`a_b5 [Q[
`_[QXQcm ^Q `VhQcY `VaV]V^^do YX [dhY5 Vb\Y _^Q cQ[ Y _bcQ\Qbm bS_R_U^_Z7
5\p `aY]VaQ ]_W^_ aQbb]_caVcm `a_gVUdad5 b_bc_pjdo YX _U^_T_ `aVU\_WV6
^Yp B541a5@ݷ b2 C6 a F 61b277ݷ 6b\Y `aY SlX_SV nc_Z `a_gVUdal Sc_a_Z `Q6
aQ]Vca _bcQSYcm bS_R_U^l] 1^Q`aY]Va5 `_bcQSYcm cQ] Q^_^Y]^do `VaV]V^^do25
]l b]_WV] dSYUVcm5 [Q[ \`R6@a_\_T `VhQcQVc bS_R_U^lV `VaV]V^^lV YX bS_VZ
[dhYC

H6 @B541a5 h27
a F 61hPAB=27

3_c nc_ S_c hPAB= ‑ [Q[ aQX _^_ Y Vbcm7 >V dUYS\pZcVbm5 [_TUQ dSYUYcV hc_6c_
`_U_R^_V `aY _c\QU[V bS_Yf `a_TaQ]] ^Q @a_\_TV7

9cQ[5 `_b]_caY]5 hc_ `a_Ybf_UYc `aY SlhYb\V^YY gV\Y
<9CDB5F1a5 df27 >Q ݷ[_d\VS^ݷ da_S^V ‑ c7 V7 ^Q da_S^V XQ`a_6
bQ ‑ d ^Qb SbVT_ _U^Q `VaV]V^^Qp5 a07 AViQcV\m ^QhY^QVc SlhYb\V^YV
gV\Y5 c_ Vbcm `a_YXS_UYc _RaQjV^YV [ `a_gVUdaV <9CDB5F8;D ncQ
`a_gVUdaQ b_bc_Yc YX VUY^bcSV^^_T_ `aVU\_WV^Yp

<9CDB5F1U5 [2 C6 <9CDB5F1U5 [5 df27

B\VU_SQcV\m^_5 d ^Qb ^Q `VaS_] da_S^V S\_WV^^_bcY SlhYb\V^YZ `_6
pSpcbp `VaV]V^^lV U1 Y [17 AViQcV\m `a_YXS_UYc d^YeY[QgYo SlhYb6
\pV]_Z gV\Y b T_\_S_Z `aVU\_WV^YpD d^YeY[QgYp5 VbcVbcSV^^_5 `a_6
f_UYc db`Vi^_5 Q Vݷ aVXd\mcQc_] bcQ^_Spcbp bSpXY U1 F a0 Y [1 F df7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =?<

9]Vp nc_c [_^cV[bc5 aViQcV\m `VaVf_UYc [ aQbb]_caV^Yo `aQS_Z hQbcY
`aVU\_WV^Yp5 TUV bc_Yc VUY^bcSV^^Qp gV\m <9CDB5F1U5 [5 df25 `aY6
hݷ] _RV Sf_UpjYV S ^Vݷ `VaV]V^^lV d ^Qb bSpXQ^l5 cQ[ hc_ ncQ gV\m
SlhYb\pVcbp cQ[ WV5 [Q[ SlhYb\p\Qbm Rl gV\m <9CDB5F1a05 df5 df27

8UVbm ]l Y]VV] dWV _RaQjV^YV [ `a_gVUdaV <9CDB5F8<5 SlhYb6
\pcmbp _^Q RdUVc ^Q Sc_a_] da_S^V S\_WV^^_bcY7 @aVU\_WV^YZ S nc_Z
`a_gVUdaV5 ^Q`_]^Y]5 USQC

<9CDB5F1df5 J5 J27
<9CDB5F1dQL]f5 [5 J2 C6 <9CDB5F1]5 [5 dQLJf27

D^YeY[QgYp Q[cYS^_Z gV\Y b T_\_S_Z `VaS_T_ `aVU\_WV^Yp `a_f_UYc
db`Vi^_5 U_RQS\pp S ^Qi [_^cV[bc Vjݷ USV bSpXYC a0 F df Y J2 F df7
@aQSQp hQbcm `aVU\_WV^Yp `dbcQ5 cQ[ hc_ `a_gVUdaQ bVZhQb SVa6ݷ
cݷ^ d`aQS\V^YVݷ ^Q SliVbc_pjYZ da_SV^mD b\_SQ cݷ^SVaݷ d`aQS\V6
^YVݷ ]l Sl^dWUV^l SXpcm S [QSlh[Y5 `_b[_\m[d SlhYb\V^YV gV\Y
<9CDB5F1a05 df5 df2 ^Q nc_] ^V XQ[_^hYcbp5 SVUm S ^QiVZ `a_gVUd6
aV Vbcm Vjݷ Y Sc_a_V `aVU\_WV^YV5 cQ[ hc_ XUVbm S_X^Y[^Vc 1^Q bQ6
]_] UV\V dWV S_X^Y[\Q ‑ `VaVU ^QhQ\_] SlhYb\V^Yp `VaS_T_ `aVU6
\_WV^Yp2 aQXSY\[Q5 [ [_c_a_Z `_XWV ]_W^_ RdUVc SVa^dcmbp7 @_6
[Q XQ`_]^Y]5 hc_ ^Q Sc_a_] da_S^V S\_WV^^_bcY SlhYb\pVcbp gV\m
<9CDB5F1a05 df5 df25 SlXSQ^^Qp YX VUY^bcSV^^_T_ `aVU\_WV^Yp `a_6
gVUdal <9CDB5F8; b [_^cV[bc_] U1 F a0 Y [1 F df5 Y `VaS_V `aVU\_6
WV^YV `a_gVUdal <9CDB5F8< dWV aQbb]_caV^_5 _WYUQVc aQbb]_caV^Yp
Sc_a_V `aVU\_WV^YV7

B\VUdojYV ^Vb[_\m[_ iQT_S aViQcV\p U_S_\m^_ _hVSYU^lC ^Q `Va6
S_] da_S^V 1S `a_gVUdaV <9CDB5F8;2 `aVU\_WV^YV XQ[_^hY\_bm5 eY[6
bYadVcbp db`Vf SlhYb\V^Yp gV\Y ^d\VS_T_ da_S^p <9CDB5F1a5 df25 `aY
nc_] S [_^cV[bcV Y]VVcbp bSpXm a0 F df5 cQ[ hc_ aViQcV\m `VhQcQVc
`VaS_V aViV^YV ‑ cd bQ]do bca_[d

a F df

@_[Q hc_ Sbݷ YUݷc f_a_i_5 ^_ ]l `_]^Y]5 hc_ QSQaYp `a_Ybf_UY\Q [Q[
aQX `_b\V nc_T_5 Y hc_Rl Vݷ S_b`a_YXSVbcY5 ^QWY]QV] c_h[d b XQ`pc_Z5
caVRdp _c @a_\_TQ `a_U_\WYcm `_Yb[ aViV^YZ7 AQXSY\[Q S f_UV SlhYb6
\V^YZ S_X^Y[\Q SbVT_ _U^Q5 [ ^VZ aViQcV\m Y SVa^ݷcbpD ]l b^_SQ _[Q6
WV]bp ^Q Sc_a_] da_S^V SlhYb\V^YZ S `a_gVUdaV <9CDB5F8<5 Q bSpXY5
`_`QSiYV S [_^cV[bc `_XWV b_XUQ^Yp nc_Z aQXSY\[Y5 YbhVX^dc5 cQ[ hc_
d ^Qb [_^cV[bc b^_SQ b_bc_Yc SbVT_ YX USdf bSpXVZ ‑ U1 F a0 Y [1 F dfD
gV\m <9CDB5F1a05 df5 df2 S nc_c aQX RdUVc d^YeYgYa_SQcmbp b cVa6
]_] <9CDB5F1dQL]f5 [5 J25 Y ncQ d^YeY[QgYp5 [Q[ ^Y bcaQ^^_5 `a_Z6
UݷcD ^_SlV bSpXY RdUdc SlT\pUVcm cQ[C a0 F dQ2L]2f5 [2 F df5 J2 F df7
@_b[_\m[d d^YeY[QgYp b T_\_S_Z `aVU\_WV^Yp `a_i\Q db`Vi^_5 aV6
iQcV\m Sl^dWUV^ aQbb]_caVcm `aQSdo hQbcm nc_T_ `aVU\_WV^Yp5 TUV
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bc_Yc VUY^bcSV^^Qp gV\m <9CDB5F1]5 [5 dQLJf27 B dhݷc_] bSpXVZ `VaV6
]V^^lf ncQ gV\m RdUVc SlhYb\pcmbp [Q[ <9CDB5F1]25 df5 dQ2Ldff2<=D
d ^Qb5 cQ[Y] _RaQX_]5 Y]VVcbp aV[dabYS^_V _RaQjV^YV [ `a_gVUdaV
<9CDB5F8<5 S nc_c aQX _^Q RdUVc SlhYb\pcmbp ^Q caVcmV] da_S^V S\_6
WV^^_bcY7 D^YeY[QgYp gV\Y b T_\_S_Z `VaS_T_ `aVU\_WV^Yp ^V `a_Z6
Uݷc YX6XQ caVcmVT_ QaTd]V^cQ5 S gV\Y nc_c QaTd]V^c `aVUbcQS\pVc b_R_Z
b`Yb_[5 f_cm Y ^VU_bca_V^^lZ5 ^_ dW c_h^_ ^V `dbc_Z7 CQ[ hc_ _bcQ6
cbpݷ SbVT_ _U^_ `aVU\_WV^YV ‑ Sc_a_VD aQXSY\[Y ^Y[Q[_Z `aY nc_] ^V
S_X^Y[^Vc 1c_h^VV T_S_ap5 _^Q5 b[_aVV SbVT_5 RdUVc b_XUQ^Q `VaVU `_6
`lc[_Z d^YeYgYa_SQcm gV\m b `VaS_Z T_\_S_Z5 Q `_b\V ^VdUQhY nc_Z
d^YeY[QgYY ‑ \Y[SYUYa_SQ^Q27

D^YeY[QgYp Q[cYS^_Z gV\Y b T_\_S_Z Sc_a_T_ `aVU\_WV^Yp5 [Q[
^Y bcaQ^^_5 `a_ZUݷc5 dbcQ^_SYS bSpXY ]2 F dQ3L]3f5 [3 F df5 J3 F df7
GV\m S `aQS_Z hQbcY `aVU\_WV^Yp ^Q nc_] da_S^V SlhYb\V^YZ RdUVc
aQbb]_caV^Q [Q[ <9CDB5F1]35 df5 dQ3Ldff25 ]l nc_ dWV SYUV\Y5 c_\m6
[_ da_SV^m SlhYb\V^YZ Y]V\ ^_]Va ^Q VUY^Yh[d ]V^miV 1Sc_a_Z27 3l6
hYb\V^YV nc_Z gV\Y `aYSVUݷc [ _RaQjV^Yo <9CDB5F1]45 df5 dQ4Ldff2
Y cQ[ UQ\VV U_ RVb[_^Vh^_bcY ‑ c_h^VV T_S_ap5 U_ QSQaYY5 SVUm S bcV[V
_hV^m b[_a_ [_^hYcbp ]Vbc_7

;Q[ SYUY]5 `a_R\V]Q cdc S c_]5 hc_5 SlUQS aViV^YV5 `_\dhV^^_V YX
`VaS_T_ `aVU\_WV^Yp <9CDB5F8<5 aViQcV\m `lcQVcbp ^QZcY [Q[YV6c_
Vjݷ aViV^Yp5 SlhYb\pp Sc_a_V `aVU\_WV^YV `a_gVUdal5 [_c_a_V5 [_6
^Vh^_ WV5 ^Y[Q[Yf ^_Slf aViV^YZ UQcm ^V ]_WVc5 ^_ `aY nc_] df_UYc
S RVb[_^Vh^do aV[dabYo5 `aYS_Up [ QSQaYY SbVT_ SlhYb\V^Yp7 >_ SVUm
Vb\Y d ^Qb S `a_gVUdaV <9CDB5F8< `a_i\Q d^YeY[QgYp gV\Y b T_\_6
S_Z `VaS_T_ `aVU\_WV^Yp5 c_ 1]l5 S _c\YhYV _c @a_\_TQ5 nc_ `aV[aQb6
^_ `_^Y]QV]2 ^Y[Q[Yf UadTYf aViV^YZ ^QZcY dWV ^V\mXp7 @_`a_RdV]
_caQXYcm nc_ `_^Y]Q^YV S cV[bcV `a_gVUdal5 `_bcQSYS X^Q[ _cbVhV^YpC

<9CDB5F1df5 J5 J2 C6 17
<9CDB5F1dQL]f5 [5 J2 C6 <9CDB5F1]5 [5 dQLJf27

B `_]_jmo Y^cVa`aVcQc_aQ \VT[_ dRVUYcmbp5 hc_ S nc_] SQaYQ^cV `a_6
gVUdaQ `aV[aQb^_ aQR_cQVc S _R_Yf `a_c_cY`Qf5 ^Y S [Q[do RVb[_^Vh6
^do aV[dabYo ^V df_Up1

AVXd\mcQc ^QiVT_ n[b`VaY]V^cQ ]_WVc `_[QXQcmbp `a_cYS_aVhQjY]
c_]d5 hc_ ]l dWV db`V\Y ^QT_S_aYcm `a_ _cbVhV^YV ‑ SVUm XUVbm _cbV6
hV^YV ^V c_\m[_ ^V ݷdRYSQVcݷ Y^SVabYo `aVUY[QcQ5 ^_5 ^Q`a_cYS5 XQ6
bcQS\pVc Vݷ aQR_cQcm7 CQ[ S bQ]_] UV\V RlSQVc5 Y UQWV U_S_\m^_ hQbc_5
<9CDB5F XUVbm b_SVaiV^^_ ^V d^Y[Q\V^D ]l5 S`a_hV]5 Y ^V dcSVaWUQ6
\Y5 hc_ _cbVhV^YV SbVTUQ dRYSQVc Y^SVacYadV]_bcm5 aVhm i\Q \Yim _
S_X]_W^_bcY cQ[_T_ dRYV^Yp7

<=5\p ^QT\pU^_bcY XUVbm Y UQ\VV ]l _bcQS\pV] XQ`Ybm dQ𝑛Ldff [Q[ Vbcm5 f_cp
nc_ c_ WV bQ]_V5 hc_ Y dQ𝑛f7



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =?>

?c]VcY]5 hc_ bYcdQgYY5 S [_c_alf `aY]V^pVcbp _cbVhV^YV S
45<h1<<h3ED Y <9CDB5F5 `aY^gY`YQ\m^_ aQX\Yh^l7 3 `a_gVUdaV
45<h1<<h3ED aQXSY\[Q5 d^Yhc_WQV]Qp _cbVhV^YV]5 `aYSV\Q Rl 1Vb\Y
Rl Vݷ ^V dRaQ\Y2 [ R�_\miV]d hYb\d ^QZUV^^lf aViV^YZ5 f_cm Y ^V`aQ6
SY\m^lf `_ db\_SYo aViQV]_Z XQUQhY7 9^QhV T_S_ap5 _cbVhV^YV S
45<h1<<h3ED ]V^pVc `a_Ybf_UpjVV b \_TYhVb[_Z c_h[Y XaV^Yp7

5adT_V UV\_ ‑ `a_gVUdaQ <9CDB5FD XUVbm ]l _cbVhV^YV] d^Yhc_WQ6
V] aQXSY\[d5 [_c_aQp Sbݷ aQS^_ ^V ]_T\Q Rl UQcm ^Y[Q[Yf aViV^YZ5 Y
^V SQW^_5 b]_WVc \Y `a_\_T6aViQcV\m S [Q[_Z6c_ ]_]V^c _R^QadWYcm
cd`Y[_S_bcm UQ\m^VZiYf SlhYb\V^YZ Y\Y5 [Q[ S ^QiV] `aY]VaV5 dZUݷc
S RVb[_^Vh^_bcm7 B \_TYhVb[_Z c_h[Y XaV^Yp ]l5 `_bcQSYS _cbVhV^YV5
S__RjV XUVbm ^YhVT_ ^V YX]V^Y\Y5 aViV^YZ ^V `aYRQSY\_bm Y ^V dRQSY6
\_bm5 ]l `a_bc_ _cbV[\Y XQSVU_]_ RVb`\_U^do SVcSm SlhYb\V^YZ ‑ ^_
nc_ dWV ^V \_TYhVb[Qp bV]Q^cY[Q5 Q `a_gVUda^Qp7 ?cbVhV^YV XUVbm ‑
nc_ hYbcQp _`cY]YXQgYp5 Y S cQ[_Z bS_VZ Y`_bcQbY _cbVhV^YV _Rlh^_ ^Y
[ [Q[Y] `\_fY] `_b\VUbcSYp] ^V `aYS_UYc7

::7=7B7 1aYe]VcY[Q
B\_W^_ `aVUbcQSYcm bVRV pXl[ `a_TaQ]]Ya_SQ^Yp RVX S_X]_W^_bcY

SlhYb\V^Yp QaYe]VcYhVb[Yf SlaQWV^YZ5 Y S @a_\_TV5 aQXd]VVcbp5 ncQ
S_X]_W^_bcm Vbcm7 3 QaYe]VcYhVb[Yf SlhYb\V^Ypf dhQbcSdoc gV\lV
hYb\Q5 hYb\Q b `\QSQojVZ c_h[_Z Y aQgY_^Q\m^lV hYb\Q5 XQ`YblSQV]lV
b `_]_jmo ed^[c_aQ B49F5 [_c_alZ ]_W^_ Yb`_\mX_SQcm [Q[ _`VaQc_aD
^Q`aY]Va5 B49F1;5 <2 Y\Y ; B49F < ‑ nc_ XQ`Ybm hYb\Q 2

3 7
3laQWV^Yp _RaQXdocbp b `_]_jmo ed^[c_a_S 48;5 68;5 38;5

88;5 68:5 48: Y gV\_T_ apUQ UadTYfD [a_]V hYbV\ caݷf `VaVhYb\V^6
^lf cY`_S5 S SlaQWV^Ypf ]_W^_ Yb`_\mX_SQcm `VaV]V^^lV7 ; `aY]V6
ad5 6: 3 1< 3 a 6 ;>2 ‑ nc_ b c_h[Y XaV^Yp @a_\_TQ c_ WV bQ]_V5 hc_
Y 3161:25 6131<5 a25 ;>225 c_ Vbcm bQ]lZ _Rl[^_SV^^lZ b\_W^lZ
cVa]7 ?^5 b_RbcSV^^_ T_S_ap5 cQ[ Y _bcQ^Vcbp `a_bc_ cVa]_]5 c_ Vbcm
_Rlh^_Z `a_\_T_Sb[_Z bcad[cda_Z UQ^^lf5 [_c_ado ]_W^_ d^YeYgY6
a_SQcm b UadTY]Y cVa]Q]Y5 SbcQS\pcm S UadTYV cVa]l5 S c_] hYb\V S
b`Yb[Y5 bSpXlSQcm b `VaV]V^^l]Y Y c7 `75 Y ^Y[Q[Yf SlhYb\V^YZ `aY
nc_] `a_Ybf_UYcm ^V RdUVc7

3lhYb\V^YV cVa]Q [Q[ QaYe]VcYhVb[_T_ SlaQWV^Yp ‑ nc_ _b_R_V
bS_ZbcS_ ^V[_c_alf Sbca_V^^lf `a_gVUda5 `a_bcVZiQp YX [_c_alf ^Q6
XlSQVcbp 9C5 `aVU`_\QTQVc USQ QaTd]V^cQ Y Yb`_\mXdVcbp _Rlh^_ [Q[
Y^eY[b^lZ _`VaQc_a7 ; `aY]Vad5 Vb\Y cVa] a 9C =3> SlhYb\Ycm S [Q6
hVbcSV gV\Y5 b `VaV]V^^_Z a RdUVc bSpXQ^_ X^QhV^YV ;9D Vb\Y `_b\V nc_6
T_ SlhYb\Ycm gV\m J 9C 6: 3 1< 3 a 6 ;>25 J `_\dhYc X^QhV^YV 6<>7
3 _RjV] b\dhQV `a_gVUdaQ 9C8; SlhYb\pVc bS_Z Sc_a_Z 1`aQSlZ2
QaTd]V^c [Q[ QaYe]VcYhVb[_V SlaQWV^YV Y `_\dhV^^lZ aV6
Xd\mcQc d^YeYgYadVc b_ bS_Y] `VaSl] 1\VSl]2 QaTd]V^c_]7



=?? >VaQXadiQojYV `QaQUYT]l

Pb^_5 hc_ ^Q ]_]V^c SlhYb\V^Yp QaYe]VcYhVb[_T_ SlaQWV^Yp SbV `V6
aV]V^^lV5 Sf_UpjYV S ^VT_5 U_\W^l Y]Vcm X^QhV^YpD bS_R_U^Qp `VaV6
]V^^Qp SlX_SVc _iYR[d5 `aYhݷ] nc_ RdUVc Y]V^^_ _iYR[Q5 Q ^V ^Vdb`Vf7
3 [QhVbcSV \VS_T_ QaTd]V^cQ 9C _Rlh^_ Yb`_\mXdoc `VaV]V^^do5 Y _^Q
^Q ]_]V^c SlX_SQ 9C S R_\miY^bcSV b\dhQVS bS_R_U^Q7 9^QhV T_S_6
ap5 UQ^^Qp `a_gVUdaQ `aVU^QX^QhV^Q U\p Yb`_\mX_SQ^Yp S `a_c_cY`V
9C1−5 +27

5\p `aY]VaQ aQbb]_caY] `a_gVUdad5 SlhYb\pojdo U\Y^d b`Yb[Q7
3 @a_\_TV dWV Vbcm Sbca_V^^Qp `a_gVUdaQ U\p nc_T_5 _^Q ^QXlSQVc6
bp <5>7D85 cQ[ hc_ ^Qid `a_gVUdad ]l ^QX_Sݷ] Y^QhV5 hc_Rl _^Y ^V
`dcQ\YbmC

<9CD<5>1df5 927
<9CD<5>1dhL]f5 U2 C6 <9CD<5>1]5 ]U25 U 9C ]U 4 :7

;a_]V `a_gVUdal 9C5 SlhYb\V^YV SlaQWV^YZ `aVU`_\QTQoc `aVUY[Q6
cl baQS^V^Yp hYbV\5 Q Y]V^^_ E5 G5 GF5 FE 1]V^miV \YR_ aQS^_D _RaQ6
cYcV S^Y]Q^YV ^Q ^V`aYSlh^lZ `_apU_[ bY]S_\_S ‑ UV\_ cdc S c_]5
hc_ Qc_] EF S @a_\_TV Yb`_\mXdVcbp U\p UadTYf gV\VZ5 ^V bSpXQ^^lf
b QaYe]VcY[_Z25 FCF Y FeF ݷ_^aQSݷ1 Y V^ݷ aQS^_ݷ S QaYe]VcYhVb[_]
b]lb\V5 c7 V7 QaYe]VcYhVb[_V baQS^V^YV USdf hYbV\ ^Q aQSV^bcS_ Y ^VaQ6
SV^bcS_27 3bV ncY `aVUY[Qcl b^QhQ\Q SlhYb\poc _RQ bS_Yf QaTd]V^cQ5
bhYcQp Yf QaYe]VcYhVb[Y]Y SlaQWV^Yp]Y5 Y c_\m[_ `_b\V nc_T_ Sl6
`_\^poc baQS^V^YV USdf `_\dhV^^lf hYbV\7 ;QWU_V YX USdf hYbV\ ]_6
WVc Rlcm \oR_T_ YX caݷf cY`_S5 `a_R\V] b_ baQS^V^YV] hYbV\ aQX^lf
cY`_S d @a_\_TQ ^V S_X^Y[QVc7

CaVR_SQ^YV bSpXQ^^_bcY `VaV]V^^lf5 Sf_UpjYf S SlhYb\pV]_V QaYe]VcY6
hVb[_V SlaQWV^YV5 ]_W^_ be_a]d\Ya_SQcm Y^QhVC @a_\_T ^V d]VVc aViQcm
daQS^V^Yp7 @aYhY^Q nc_T_ _hVSYU^Q5 Vb\Y Sb`_]^Ycm5 hc_ U\p `_\Y^_]YQ\m6
^lf daQS^V^YZ `VaS_Z Y Sc_a_Z bcV`V^Y e_a]d\l aViV^Yp `a_f_Upc S i[_\V5
U\p daQS^V^YZ caVcmVZ Y hVcSݷac_Z bcV`V^Y e_a]d\l bdjVbcSdoc5 ^_ ]Q\_ [c_
Yf `_]^Yc5 `a_ daQS^V^Yp `pc_Z bcV`V^Y Y SliV U_[QXQ^_5 hc_ S _RjV] SYUV
Yf ^VS_X]_W^_ aQXaViYcm S aQUY[Q\Qf5 `aY nc_] U\p daQS^V^YZ `pc_Z bcV`V6
^Y _RjYZ Q^Q\YcYhVb[YZ ]Vc_U aViV^Yp Sb6ݷcQ[Y Vbcm 1^V S aQUY[Q\Qf25 Vb6
\Y WV aQbb]QcaYSQcm R_\VV Slb_[YV bcV`V^Y5 c_ U\p ^Yf _RjYV Q^Q\YcYhVb[YV
aViV^Yp ^VYXSVbc^l7 8Q]VcY]5 aVhm `_[Q hc_ YUݷc c_\m[_ _ `_\Y^_]YQ\m^lf
daQS^V^Ypf5 Q @a_\_T S QaYe]VcYhVb[Yf SlaQWV^Ypf `_XS_\pVc Yb`_\mX_SQcm Y
n[b`_^V^cd5 Y caYT_^_]VcaYhVb[YV ed^[gYY5 Y ]^_T_ hVT_ Vj7ݷ ?hVSYU^_5 hc_
Sbca_Ycm S @a_\_T aViQcV\mݷ \oRlf daQS^V^YZݷ XQSVU_]_ ^VS_X]_W^_5 [Q[ Y
S__RjV `_bca_Ycm cQ[_Z aViQcV\m7 6bcVbcSV^^_5 aViQcm ^VaQSV^bcSQ @a_\_T Y
`_UQS^_ ^V d]VVc7

ݷV_RaQcY]_bcm<ݷ 1^VS_X]_W^_bcm Y^SVabYY2 `a_gVUdal 9C Y Uad6
TYf `a_gVUda5 SlhYb\pojYf QaYe]VcYhVb[YV SlaQWV^Yp5 bcQSYc ncY
`a_gVUdal S _UY^ apU b _caYgQ^YV] Y _cbVhV^YV] S c_] b]lb\V5 hc_ Yf
Yb`_\mX_SQ^YV adiYc \_TYhVb[do bV]Q^cY[d `a_\_T_Sb[Yf `a_TaQ]]7
AQbb]_caY] U\p `aY]VaQ `a_gVUdad @B569H5 [_c_aQp YX XQUQ^^_T_



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =?@

b`Yb[Q SlUV\pVc `VaSlV 𝑁 n\V]V^c_S Y bca_Yc YX ^Yf b`Yb_[7 >Q`Y6
bQcm cQ[do `a_gVUdad ^Vb\_W^_7 2QXYb_] aV[dabYY `_b\dWYc d\V6^ݷ
S_Zݷ b\dhQZ5 [_TUQ aVXd\mcQc U_\WV^ Rlcm `dbcl]5 Q Ybf_U^lZ b`Yb_[
^Qb S__RjV ^V S_\^dVcD Vb\Y WV ^dW^_ SlUV\Ycm R_\miV ^d\p n\V]V^6
c_S5 c_ aVXd\mcQc bca_Ycbp YX `VaS_T_ n\V]V^cQ Ybf_U^_T_ b`Yb[Q Y fS_6
bcQ5 [_c_alZ `_\dhQVcbp [Q[ `aVeY[b U\Y^l 𝑁 − 1 fS_bcQ Ybf_U^_T_
b`Yb[QC

@B569H1df5 h5 927
@B569H1dQL];f5 dQL]f5 W2 C6 W; 9C W 6 :5 @B569H1];5 ]5 W;27

3 c_] `a_c_cY`V5 [_c_alZ ]l YX^QhQ\m^_ `aVU`_\QTQ\Y `_ db\_SYo ‑
@B569H1−5 +5 +2 ‑ ^QiQ `a_gVUdaQ RdUVc `aV[aQb^_ aQR_cQcmC

H6 @B569H1U5 d15253545556f5 <27
U F d15 25 3f

‑ ^_ ^Q nc_]5 b_RbcSV^^_ T_S_ap5 Sb5ݷ Y^SVacYa_SQcm Vݷ ^V `_\dhYcbp5
UQWV Vb\Y U\Y^Q ^Qb S__RjV ^V S_\^dVcC

H6 @B569H1d15253f5 d15253545556f5 h27
N[[X[C @B569H8<C JB7E=5>DC 1B5 >?D CE669395>D<I 9>CD1>D91D54

>VcadU^_ SYUVcm5 hc_ `aY cQ[_] _RaQjV^YY `VaV]V^^Qp W ^Q ]_]V^c
SlhYb\V^Yp gV\Y W; 9C W 6 : _[QWVcbp bS_R_U^_Z5 _cboUQ _iYR[QD Q
WQ\m5 SVUm S_`a_b5 pS\pVcbp \Y _UY^ b`Yb_[ `aVeY[b_] UadT_T_5 S`_\^V
]_WVc S_X^Y[^dcm5 Y `aYUݷcbp U\p ^VT_ `YbQcm UadTdo `a_gVUdad7

BaVUbcS5 SSVUݷ^^lf [ ^Qbc_pjV]d ]_]V^cd5 ^Q] U\p aViV^Yp nc_Z `a_R\V]l
^V fSQcYc7 @_XWV5 S 5::7=7::ݷ ]l SVa^ݷ]bp [ `aVUY[Qcd @B569H Y XQbcQSY] VT_ aQ6
R_cQcm S aQX^lf `a_c_cY`Qf5 S_b`_\mX_SQSiYbm Y^bcad]V^cQ]Y5 ^V Y]VojY]Y
_c^_iV^Yp [ \_TY[V7

AQbb]_caY] Vjݷ _UY^ bS_V_RaQX^lZ Y U_S_\m^_ `_[QXQcV\m^lZ `aY6
]Va7 @dbcm ^Q] `_caVR_SQ\bp `aVUY[Qc D5>8:5 YbcY^^lZ U\p gV\lf
hYbV\ _c : U_ :9 Y \_W^lZ U\p SbVf _bcQ\m^lf hYbV\7 ݷR_S_Z_>ݷ b`_b_R

D5>1:27
D5>1;27

777
D5>1:927

]l `aY]V^pcm _c[QWV]bp5 [Q[ Y UadTYV `_Uf_Ul5 _b^_SQ^^lV ^Q pS^_]
`VaVhYb\V^YY SbVf S_X]_W^lf aViV^YZ5 cQ[YV [Q[

D5>1a2 C6 =5=25B1a5 d:5;5<5=5>5?5@5A5B5:9f27



=?A >VaQXadiQojYV `QaQUYT]l

3 bQ]_] UV\V5 cQ[YV aViV^Yp `_Uf_Upc5 `_[Q ]^_WVbcS_ aViV^YZ baQS6
^YcV\m^_ ^VSV\Y[_5 ^_ Vb\Y aViV^YZ RdUVc5 b[QWV]5 ^Vb[_\m[_ clbph5
c_ SapU \Y ^Q] XQf_hVcbp `VaVhYb\pcm Yf SbV S pS^_] SYUVD `_nc_]d `_6
`a_RdV] ^Q`YbQcm aViV^YV5 _b^_SQ^^_V ^Q SlhYb\V^Ypf7 @aY nc_] ]l
bc_\[^ݷ]bp b ^Vb[_\m[_ ^V_WYUQ^^l]Y `a_R\V]Q]Y7 >Qbc_pcV\m^_ aV6
[_]V^UdV] hYcQcV\o aQX_RaQcmbp5 [Q[_SQ `aYhY^Q `a_R\V] S [QWU_]
YX aQbb]_caV^^lf ^YWV b\dhQVS ‑ nc_ `_XS_\Yc \dhiV `a_hdSbcS_SQcm
aQR_cd `a_\_T6aViQcV\p7

>Qh^ݷ] b `a_bc_T_ SQaYQ^cQC VUY^YgQ Sf_UYc S ]^_WVbcS_ 1RQXYb
aV[dabYY25 Q `a_YXS_\m^_V hYb\_ Sf_UYc S ]^_WVbcS_5 Vb\Y S ]^_WV6
bcS_ Sf_UYc hYb\_5 ^Q VUY^Ygd ]V^miVV5 hV] nc_5 Y `aY nc_] bQ]_
hYb\_ ^V `aVS_bf_UYc :97 >Q @a_\_TV nc_ ]_W^_ XQ`YbQcm cQ[C

D5>1:27
D5>1a2 C6 D5>1b25 a 9C b4:5 a FE :97

@_`a_R_SQS nc_ aViV^YV S UV\V5 ]l _R^QadWY]5 hc_ `aY XQUQ^^_] Qa6
Td]V^cV _c : U_ :9 _RaQjV^YV [ `aVUY[Qcd XQSVaiQVcbp db`Vf_]5 Y nc_
Sa_UV Rl `aQSY\m^_5 ^_ S_c Vb\Y XQUQcm hYb\_5 ^V Sf_UpjVV S ]^_WV6
bcS_5 c_ SlhYb\V^YV dZUݷc S RVb[_^Vh^do aV[dabYo7 2_\miV c_T_5 Y
ݷdb`Vfݷ c_WV SlT\pUYc ^V _hV^m dRVUYcV\m^_C Y^cVa`aVcQc_a SlUQݷc
_cSVc DBE5 Y WUݷc5 hc�_ ]l V]d b[QWV] UQ\miV ‑ Y Vb\Y ^QWQcm c_h[d
b XQ`pc_Z5 ]l `_\dhY]5 _`pcm WV5 RVb[_^Vh^_V SlhYb\V^YV7 6jݷ Y^cV6
aVb^VV SlT\pUpc aVXd\mcQcl XQ`a_bQ D5>1a2C Y^cVa`aVcQc_a hVbc^_ Sl6
UQݷc SbV UVbpcm S_X]_W^lf aViV^YZ5 `_b\V hVT_ df_UYc S RVb[_^Vh^lV
SlhYb\V^Yp7

?c]VcY]5 hc_ `VaV^VbcY baQS^V^YV YX [_^gQ `aVU\_WV^Yp S VT_ ^Q6
hQ\_ ]l ^V ]_WV]C S nc_] b\dhQV `aVUY[Qc `VaVbcQ^Vc XQgY[\YSQcmbp
^Q QaTd]V^cQf5 R�_\miYf UVbpcY5 ^_ U\p ^VXQUQ^^_T_ QaTd]V^cQ _^ aQ6
R_cQcm ^V RdUVc S__RjV5 `_b[_\m[d baQS^V^Yo ^dW^_5 hc_Rl SbV `VaV6
]V^^lV Rl\Y bSpXQ^^l]Y7 6b\Y WV baQS^V^YV aQX]VbcYcm S bVaVUY^V
`aVU\_WV^Yp5 c7 V7 baQXd `_b\V aV[dabYS^_T_ SlX_SQ5 c_ S `_SVUV^YY
^QiVZ `a_gVUdal ^V YX]V^Ycbp a_S^l] bhݷc_] ^YhVT_7

?cbVhV^YV XUVbm c_WV5 ^Q `VaSlZ SXT\pU5 ^V `_]_TQVc7 6b\Y `_bcQ6
SYcm VT_ S ^QhQ\_ `aVU\_WV^YpC

D5>1a2 C6 15 D5>1b25 a 9C b4:5 a FE :97

‑ c_ ]l `_\dhY] dWV `_apU[_] `_U^QU_VSiVV Ybf_U^_V `_SVUV^YVC XQ6
gY[\YSQ^YV `_b\V SlUQhY SbVf aViV^YZ `aY XQ`a_bV D5>1a25 Q cQ[WV
`aY XQ`a_bQf ^Q hYb\Qf5 ^V Sf_UpjYf S ]^_WVbcS_ aViV^YZD Q S [Q[_V
Rl ]Vbc_ `_b\V aV[dabYS^_T_ SlX_SQ D5> ]l ^Y SbcQSY\Y _cbVhV^YV ‑
\oRl] YX b\VUdojYf b`_b_R_SC

D5>1a2 C6 D5>1b25 15 a 9C b4:5 a FE :97
D5>1a2 C6 D5>1b25 a 9C b4:5 15 a FE :97
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ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =?B

‑ `aVUY[Qc S^VXQ`^_ ^Qh^ݷc UV\Qcm SYU5 hc_ aViV^YZ bdjVbcSdVc SbVT_
USQ 1: Y ;25 c_\m[_ U\p ^Yf RdUVc XQSVaiQcmbp db`Vi^_ Y Yf WV Rd6
UVc SlUQSQcm `aY XQ`a_bV b_ bS_R_U^_Z `VaV]V^^_Z5 [Q[ RdUc_ ^Y[Q[Yf
UadTYf aViV^YZ XUVbm ^Vc Y ^Y[_TUQ ^V Rl\_7

@_`a_RdV] dgV`Ycmbp XQ c_c eQ[c5 hc_ cV`Vam `a_gVUdaQ5 SlUQSQp
^V SbV ^dW^lV aViV^Yp5 `aY nc_] f_cp Rl ^V XQgY[\YSQVcbp5 cQ[ hc_
]l S`_\^V ]_WV] _[QXQcmbp ^Q SVa^_] `dcY7 >Vb\_W^_ `_^pcm5 hc_5 `_6
bcQSYS _cbVhV^YV `_b\V aV[dabYS^_T_ SlX_SQ5 ]l _cRaQblSQV] SVa^lV
aViV^Yp7 >Q`aY]Va5 `aY XQ`a_bV D5>1<2 1bQ]_] `a_bc_] YX aQR_cQ6
ojYf ^V`aQSY\m^_2 `a_\_T6aViQcV\m `_`a_RdVc `VaS_V `aVU\_WV^YV5
d^YeY[QgYp ^V `a_ZUݷc5 _^ `_`a_RdVc Sc_a_V `aVU\_WV^YV5 `_\dhYc
YX aV[dabYS^_T_ SlX_SQ X^QhV^YV b F :5 `_b\V hVT_ b\VUdojQp gV\m
1a 9C b4:2 `aY `_UbcQ^_S[V `VaV]V^^lf `aVSaQcYcbp S < 9C :4: Y Sl6
UQbc ^Vdb`Vf7 6b\Y _cbVhV^YV bc_Yc `VaVU ^VZ5 c_ ^Q nc_] Sbݷ [_^hYcbpD
Vb\Y _^_ bc_Yc `_b\V ^Vݷ 1`VaVU baQS^V^YV] Y\Y S [_^gV `aVU\_WV6
^Yp25 c_5 [Q[ ^Y bcaQ^^_5 `_\dhYcbp db`Vf5 hc_ SVa^_7 >_ aQU_SQcmbp
aQ^_C XQ`a_b b_ bS_R_U^_Z `VaV]V^^_Z `_6`aVW^V]d ^V RdUVc SlUQSQcm
aViV^YV <7 3 bQ]_] UV\V5 S _cSVc ^Q nc_c XQ`a_b `aVUY[Qc b_XUQbc aQX6
SY\[d5 SlUQbc aViV^YV :5 `_b\V S_XSaQcQ [ aQXSY\[V `_`a_RdVc Sc_a_V
`aVU\_WV^YV5 `_\dhYc b F : YX aV[dabYS^_T_ SlX_SQ5 `dcݷ] SlhYb\V6
^YZ `_\dhYc a F ; Y SlUQbc VT_5 ^_ `VaVU cV]5 [Q[ _^_ RdUVc SlUQ^_5
_cbVhV^YV \Y[SYUYadVc aQXSY\[d5 Q b ^VZ Y SbV _bcQ\m^lV aViV^Yp7
;Q[ b\VUbcSYV5 XQ`a_bl b XQUQ^^l] X^QhV^YV] `_6`aVW^V]d ^V RdUdc
bhYcQcm SVa^l] aViV^YV = Y SbV `_b\VUdojYV7

FYca_bcm XUVbm S c_]5 hc_ ݷadRYcmݷ aQXSY\[d ^dW^_ \Yim c_TUQ5
[_TUQ SbV `aQSY\m^lV aViV^Yp dWV SlUQ^l5 c_ Vbcm _cbVhV^YV U_\W^_
`a_YX_ZcY ^V aQ^miV5 hV] _hVaVU^_V hYb\_5 `_\dhV^^_V YX aV[dabYS^_6
T_ SlX_SQ5 _[QWVcbp aQS^l] :9 Y\Y R_\miV7 @_[Q hYb\_5 eYTdaYado6
jVV S a_\Y X^QhV^Yp b5 ]V^miV5 _cbVhV^YV `a_Ybf_UYcm ^V U_\W^_7

8UVbm bQ]_V SaV]p Sb`_]^Ycm5 hc_ ^QapUd b XQ`pc_Z ]l U\p bSp6
XlSQ^Yp gV\VZ S `aQSlf hQbcpf `aVU\_WV^YZ SSV\Y 1b]7 bca7 ==?2 Vjݷ
Y c_h[d b XQ`pc_Z 25ݷDݷ1 [_c_aQp _X^QhQVc _`VaQgYo ݷY\Yݷ 1S _c\Y6
hYV _c XQ`pc_Z5 [_c_aQp bY]S_\YXYadVc 27ݷYݷ 5_ bYf `_a ]l c_h[_Z b
XQ`pc_Z ^Y aQXd ^V S_b`_\mX_SQ\Ybm Y S`_\^V ]_T\Y dWV XQRlcm _ Vݷ
bdjVbcS_SQ^YY5 _U^Q[_ RVX ^Vݷ Yb`aQSYcm ^Qid `a_gVUdad D5> RdUVc
U_S_\m^_ XQcadU^YcV\m^_7 >Q`_]^Y]5 hc_ `aY_aYcVc d c_h[Y b XQ`pc_Z
^YWV5 hV] d XQ`pc_Z5 cQ[ hc_ ^Q] ]_Tdc `_caVR_SQcmbp 1Y `_caVRdocbp2
b[_R[Y7 @aQSY\m^Qp SVabYp `a_gVUdal D5> SlT\pUYc cQ[C

D5>1:27
D5>1a2 C6 D5>1b25 11b GF :95 15 619<2 D a 9C b 4 :27

8UVbm ]l5 `_\dhYS YX aV[dabYS^_T_ SlX_SQ ^V[_V hYb\_5 `a_SVapV]5
]_W^_ \Y YX ^VT_ bUV\Qcm aViV^YV5 Y Vb\Y ^V\mXp ‑ \Y[SYUYadV] aQX6
SY\[d Y [_^bcQcYadV] ^Vdb`VfD S `a_cYS^_] b\dhQV SlhYb\pV] ^_S_V



=@9 >VaQXadiQojYV `QaQUYT]l

aViV^YV5 Q aQXSY\[d `aY nc_] ^V ca_TQV]7 >QU_ b[QXQcm5 hc_ S R_\VV
b\_W^lf b\dhQpf c_h[Q b XQ`pc_Z RlSQVc ^dW^Q U_S_\m^_ hQbc_D `a_6
gVUdaQ D5> Y^cVaVb^Q aQXSV hc_ bS_VZ `aY]YcYS^_bcmo5 `aY [_c_a_Z5
cV] ^V ]V^VV5 c_h[Q b XQ`pc_Z ^Q] `_caVR_SQ\Qbm7

=_W^_5 S`a_hV]5 `aY]V^Ycm b_SbV] UadT_V aViV^YV Y Sb6ݷcQ[Y _R_Z6
cYbm RVX ^V7ݷ >Q`aY]Va5 ^Q`YiV] `aVUY[Qc =25DG55>5 SlUQojYZ SbV
gV\lV hYb\Q YX XQUQ^^_T_ _caVX[QD `VaSlZ QaTd]V^c XQUQݷc ^QhQ\_
_caVX[Q5 Sc_a_Z ‑ [_^Vg _caVX[Q5 caVcYZ ‑ b_RbcSV^^_ hYb\_5 [_c_6
a_V U_\W^_ nc_]d _caVX[d `aY^QU\VWQcm7 CQ[_Z `aVUY[Qc S @a_\_TV
dWV Vbcm Y ^QXlSQVcbp 25DG55>5 cQ[ hc_ ^Q] `aYi\_bm S_b`_\mX_SQcmbp
UadTY] Y]V^V]C

=25DG55>1J5 K5 h2 C6 J G K5 15 619<7
=25DG55>1J5 h5 J27
=25DG55>1J5 K5 a2 C6 J: 9C J 4 :5 =25DG55>1J:5 K5 a27

@aVUY[Qc D5> cV`Vam aVQ\YXdVcbp caYSYQ\m^_ ‑ [Q[ hQbc^lZ b\dhQZ
=25DG55>C

D5>1W2 C6 =25DG55>1:5 :95 W27

::7=7:97 3S_U6SlS_U
AQbb[QXlSQp _ baVUbcSQf SS_UQ6SlS_UQ S L?==?> U9C@ Y \385=5

1b]7 5=:7:7::ݷݷ ::7;7<25 ]l ]^_T_[aQc^_ _c]VhQ\Y5 hc_ ncY baVUbcSQ ^Vbdc
^Q bVRV _c`VhQc_[ c_Z n`_fY5 [_TUQ S `aYa_UV ^V bdjVbcS_SQ\_ [_^Vh6
^lf `_\mX_SQcV\VZ5 Q _RjVV `_^Y]Q^YV SS_UQ6SlS_UQ5 _b^_SQ^^_V ^Q
`_c_[Qf RQZc_S5 ^V db`V\_ be_a]Ya_SQcmbpD [a_]V c_T_5 ^Q] `_bc_p^6
^_ `aYf_UY\_bm [_^bcQcYa_SQcm ^V`a_Ud]Q^^_bcm `aVU\_WV^^lf ^Q]
Y^bcad]V^c_S Y Yf _c_aSQ^^_bcm _c aVQ\m^_bcY7

3 @a_\_TV b_ SbV] ncY] UV\Q _Rbc_pc U_S_\m^_ XQRQS^_7 9]VVcbp
hݷc[_V aQXUV\V^YV baVUbcS SS_UQ6SlS_UQ5 `aVUbcQS\V^^lf S @a_\_TV5 ^Q
5ݷQbbYhVb[YV\]ݷ [_c_alV S gV\_] ^V `_Uf_Upc U\p bVamݷX^lf `a_TaQ]]5
Y 5ݷSlV_^ݷ U_RQS\V^^lV S aVQ\YXQgYpf5 hc_Rl `a_TaQ]]l ^Q @a_\_6
TV R_\VV6]V^VV S`YblSQ\Ybm S Y]VojVVbp dbca_ZbcS_ aVQ\m^_T_ ]YaQ7
3 U_[d]V^cQgYY `_ \`R6@a_\_Td ݷbcQadoݷ ]_UV\m SS_UQ6SlS_UQ ^Q6
XlSQoc NUY^RdaTb[Y]ݷ bcY\V]5ݷ Q ݷSdo_^ݷ ‑ [bcY\Vݷ R\X7ݷ 3`a_hV]5
nc_ [QbQVcbp c_\m[_ aQR_cl b ]^_WVbcS_] `_c_[_S SS_UQ6SlS_UQ 1^Q6
`aY]Va5 eQZ\_S25 Q `_[Q ]l aQR_cQV] b_ bcQ^UQac^l] SS_U_] Y bcQ^6
UQac^l] SlS_U_]5 aQX^Ygl ]VWUd ncY]Y USd]p ]_UV\p]Y ^V SYU^_7
B aQR_cl b_ bcQ^UQac^l]Y `_c_[Q]Y ]l Y ^Qh^7[ݷ

;Q[ Y S <Yb`V5 S @a_\_TV `aVUdb]_caV^ SlS_U `a_YXS_\m^lf Sl6
aQWV^YZ S SYUV5 U_`db[QojV] Yf _RaQc^_V `a_hcV^YV5 Y b_RbcSV^^_
hcV^YV b[_\m dT_U^_ b\_W^lf `a_\_T_Sb[Yf SlaQWV^YZ YX cV[bc_S_T_
`_c_[Q5 S [_c_a_] _^Y U_\W^l Rlcm `aVUbcQS\V^l S b__cSVcbcSYY b



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =@:

`a_\_T_Sb[Y] bY^cQ[bYb_]7 ;Q[ _Rlh^_5 ]l ^Qbc_pcV\m^_ aV[_]V^Ud6
V] hYcQcV\o baQXd WV XQRlcm _ bQ]_Z S_X]_W^_bcY `aY]V^V^Yp cQ[Yf
baVUbcS 1b]7 bca7 <A927 6UY^bcSV^^lZ `_\VX^lZ Sbca_V^^lZ `aVUY[Qc
YX nc_Z Tad``l ‑ GB9D55 _^ `aYT_UYcbp U\p `VhQcY hYbV\5 Q cQ[WV
bca_[5 `aVUbcQS\V^^lf S SYUV Qc_]_S Y\Y Qc_]Qa^lf bca_[_Slf _Rk6
V[c_S 1b]7 bca7 =<>27 Nc_c `aVUY[Qc ]l dWV SbcaVhQ\Y S D;7=7::ݷ cQ] WV
aQbb[QXQ^_5 [Q[ `_RVUYcm ^QSpXhYSlZ bVaSYb Y^cVa`aVcQc_aQ ‑ `aYT\Q6
iV^YV [ SS_Ud Y `VaVfSQc LDB<6L7 >Q`_]^Y]5 hc_ SlUQcm `VaVS_U bca_6
[Y ]_W^_ `aVUY[Qc_] ><5 ^_ ]_W^_ SbcQSYcm bY]S_\ `VaVS_UQ bca_[Y
S `VhQcQV]do bca_[d ‑ [Q[ WV5 [Q[ S BY5 b `_]_jmo [_]RY^QgYY 7ݷ<eݷ

?cRa_bYS baVUbcSQ U\p hcV^Yp SlaQWV^YZ5 ]l5 [Q[ S_UYcbp5 _bcQ6
bp[ݷ b _U^Y] `_bY]S_\m^l] SS_U_]7 9X^QhQ\m^_ U\p nc_T_ S @a_\_TV
`aVU^QX^QhQ\bp `aVUY[Qc 75D8:5 VUY^bcSV^^l] QaTd]V^c_] [_c_a_T_
_Rlh^_ Slbcd`QVc bS_R_U^Qp `VaV]V^^QpD `_ bS_VZ bdcY 75D ^Q`_]Y^Q6
Vc ed^[gYo 75D381B12 YX BY ‑ hYcQVc bY]S_\ YX bcQ^UQac^_T_ `_c_[Q
SS_UQ Y S_XSaQjQVc 1S UQ^^_] b\dhQV ‑ bSpXlSQVc b `VaV]V^^_Z2 VT_
[_U _c 9 U_ ;>>5 6: S b\dhQV ^Qbcd`\V^Yp [_^gQ eQZ\Q7 ;Q[ S_UYcbp5
cdc c_WV ^V _R_i\_bm RVX ^oQ^bQC 75D `a_`db[QVc SbV `a_RV\m^lV bY]6
S_\lD [_TUQ6c_ [_]d6c_ `_[QXQ\_bm5 hc_ ]cQݷ dU_R^VV7ݷ @_XU^VV bcQ\_
pb^_5 hc_ 5ݷ]cQݷ aQXd]VVcbp5 ^V `a_bc_ ^VdU_R^_5 Q S__RjV ^VS_X]_W^_
aQR_cQcm5 Y `_pSY\bp Vjݷ _UY^ Sbca_V^^lZ `aVUY[Qc ‑ 75D98:5 [_c_6
alZ [Q[ aQX _Rlh^_ Y Yb`_\mXdVcbp7 5V\QVc _^ Sbݷ c_ WV bQ]_V5 XQ
Yb[\ohV^YV] `a_`db[Q `a_RV\_S7

;Q[ ]_W^_ U_TQUQcmbp5 U\p SlS_UQ bY]S_\Q `_ VT_ [_Ud Yb`_\mXdVc6
bp `aVUY[Qc b ^QXSQ^YV] @EDD ^Q`aY]Va5 @ED1?>2 ^Q`VhQcQVc XQT\QS^do
\QcY^b[do Rd[Sd J7

;QacY^d b`_b_R^l YXapU^_ XQ`dcQcm bY]S_\l5 ^V Sf_UpjYV S J\LRR7 5QWV
Vb\Y S SQiVZ bYbcV]V Yb`_\mXdVcbp _U^_RQZc_SQp [_UYa_S[Q5 ^Q`aY]Va ;?9A6B5
\`R6@a_\_T bhYcQVc bS_Y] U_\T_] `VaVSVbcY `a_hYcQ^^lZ bY]S_\5 ^V Sf_UpjYZ
S J\LRR5 S_ S^dcaV^^VV `aVUbcQS\V^YV5 S [_c_a_] U\p [_UYa_SQ^Yp bY]S_\_S Yb6
`_\mXdocbp Yf ^_]VaQ YX aVVbcaQ ^>93?457 >Q`aY]Va5 Vb\Y Sl SSVUݷcV bca_h^do
Rd[Sd 5ݷpݷ 75D9 ݷa_hYcQVc`ݷ [_U ::9<5 [Q[Qp Rl \_[Q\m ^Y Rl\Q ^Qbca_V^Q S
SQiVZ bYbcV]V7

@_ YUVV aViYcm `a_R\V]d U_\WV^ Rl Rl\ `aVUY[Qc 75Dh2ID5 ‑ b_T\Qb^_
_`YbQ^Yo _^ aQR_cQVc c_h^_ cQ[ WV5 [Q[ 75D95 ^_ hYcQVc YX `_c_[Q Y]V^^_ RQZc5
Q ^V hc_6c_ Y^_V7 >_ ^V cdc6c_ Rl\_C `_`lcQSiYbm VT_ `aY]V^Ycm [ bcQ^UQac6
^_]d SS_Ud5 Sl5 b[_aVV SbVT_5 `_\dhYcV b__RjV^YV5 hc_5 ]_\5 cV[bc_SlZ `_c_[
`_RQZc_S_ hYcQcm ^V\mXp7 BYcdQgYo ]_W^_ Yb`aQSYcm5 Vb\Y pS^l] _RaQX_] `_6
caVR_SQcm5 hc_Rl bcQ^UQac^lZ SS_U 1Y\Y UadT_Z `_c_[2 aQbb]QcaYSQ\bp [Q[
`a_bc_Z RY^Qa^lZD U\p nc_T_ ^dW^_ YX]V^Ycm QcaYRdc 5>3?49>7 U\p UQ^^_T_
`_c_[Q5 dbcQ^_SYS X^QhV^YV ?3D5DC

C6 C5DhCDB51=13EBB5>Dh9>@ED5 5>3?49>71?3D5D227

@_b\V nc_T_ 75Dh2ID5 R\QT_`_\dh^_ XQaQR_cQVcD S`a_hV]5 ]l cdc WV _R^QadWY]5
hc_ _^ ^Q] dWV ^V ^dWV^ ‑ 75D9 cV`Vam c_WV hYcQVc `a_bclV RQZcl7 >Q`aY]Va5
U\p Rd[Sl ݷpݷ `aY Yb`_\mX_SQ^YY ;?9A6B `a_hYcQ^^_V X^QhV^YV RdUVc ;9B7



=@; >VaQXadiQojYV `QaQUYT]l

\`R6@a_\_T `aVUdb]QcaYSQVc Vjݷ 75Dh3?45 Y 75Dh381BD XQhV] ^dWV^
75Dh3?45 ‑ _bcQݷcbp XQTQU[_Z5 `_b[_\m[d aQR_cQVc _^5 ^Qb[_\m[_ ]_W^_ bdUYcm5
c_h^_ cQ[ WV5 [Q[ 75D97 Hc_ [QbQVcbp 75Dh381B5 c_ _^ `aVSaQjQVc `a_hYcQ^^do
Rd[Sd S Qc_] b Y]V^V] YX _U^_Z nc_Z Rd[Sl5 Q `aY ^Qbcd`\V^YY bYcdQgYY Vg^_]ݷ
eQZ\Qݷ S_XSaQjQVc Qc_] 5>4h?6h69<57

1^Q\_TYh^l] _RaQX_] U\p SlS_UQ `aVUbcQS\V^l5 [a_]V @ED5 cQ[WV
@EDh381B 1`VhQcQVc bY]S_\5 `aVUbcQS\V^^lZ Qc_]_] b Y]V^V] YX _U^_T_ bY]S_6
\Q25 @EDh3?45 1UV\QVc a_S^_ c_ WV5 hc_ Y @ED2 Y @EDh2ID5D hc_Rl nc_c `_b\VU^YZ
XQbcQSYcm aQR_cQcm5 `aYUݷcbp b]V^Ycm 1c_h^VV T_S_ap5 _c[\ohYcm2 [_UYa_S[d
dWV ^Q bcQ^UQac^_] SlS_UVC

C6 C5DhCDB51=13EBB5>Dh?ED@ED5 5>3?49>71?3D5D227

NUY^RdaTb[YZ bcY\m aQR_cl b `_c_[Q]Y `aVU`_\QTQVc5 hc_ S [QW6
UlZ ]_]V^c SaV]V^Y `a_TaQ]]Q aQR_cQVc b _U^Y] `_c_[_] SS_UQ Y
_U^Y] `_c_[_] SlS_UQ7 9X^QhQ\m^_ nc_ bcQ^UQac^lZ SS_U Y bcQ^UQac6
^lZ SlS_U7 Hc_Rl ^QhQcm hcV^YV YX eQZ\Q5 `aY]V^pVcbp `aVUY[Qc C555
QaTd]V^c_] [_c_a_]d b\dWYc Y]p eQZ\Q 1S SYUV5 [Q[ ^Y bcaQ^^_5 Qc_6
]Q5 c_ Vbcm cdc UQWV bca_[_SlV _RkV[cl ^V aQR_cQoc2D eQZ\_S ]_W^_
cQ[Y] b`_b_R_] `_^Q_c[alSQcm b[_\m[_ dT_U^_5 `VaV[\ohQpbm ]VWUd
^Y]Y cV] WV `aVUY[Qc_] C55 ‑ `aY nc_] eQZ\l ^V XQ[alSQocbp Y
`_Sc_a^_ ^V _c[alSQocbp5 Y]p Yb`_\mXdVcbp U\p YUV^cYeY[QgYY `_c_6
[Q7 3l`_\^V^YV gV\Y C55> 1RVX QaTd]V^c_S2 XQ[alSQVc cV[djYZ eQZ\
Y S_XSaQjQVc Q[cYS^do a_\m bcQ^UQac^_]d SS_Ud7 3aV]V^^_ `VaV[\o6
hYcmbp ^Q bcQ^UQac^lZ `_c_[ SS_UQ5 ^V XQ[alSQp cV[djYZ Q[cYS^lZ
hYcQV]lZ eQZ\5 ]_W^_ SlhYb\V^YV] gV\Y C551EC5B27 =VWUd `a_hY]5
nc_ _X^QhQVc5 hc_ UYb[_SlZ eQZ\ b Y]V^V] EC5B cQ[ ^V `a_hYcQcm7

Hc_Rl `aYSVbcY `aY]Va aQR_cl b SS_U_] S nc_] bcY\V5 `aY`_]6
^Y]5 hc_ Sbca_V^^lZ `aVUY[Qc B5@51D SlUQݷc db`Vf ^V_TaQ^YhV^^_V
[_\YhVbcS_ aQX5 hc_ `_XS_\pVc Yb`_\mX_SQcm VT_ U\p _aTQ^YXQgYY gY[6
\_S7 B dhݷc_] nc_T_ ]_W^_5 ^Q`aY]Va5 aQb`VhQcQcm b_UVaWY]_V eQZ\Q
69<57DHD b\VUdojY] XQ`a_b_]C

H6 C551’69<57DHD’25
B5@51D5 75D91a25 1a F 6:D @ED1a25 61<C525 15
C55>7

HYcQcV\m b ^V`aYSlh[Y ]_WVc ^V baQXd `_^pcm5 [Q[ XUVbm aQR_cQVc
gY[\5 ^_ ^Q bQ]_] UV\V Sbݷ U_S_\m^_ `a_bc_C `_b\V hcV^Yp _hVaVU^_T_
bY]S_\Q b `_]_jmo 75D9 ]l `_`QUQV] S b[_R[Y5 TUV `a_hYcQ^^_V X^QhV6
^YV baQS^YSQVcbp b 6:D Vb\Y baQS^V^YV db`Vi^_5 c_ aViQcV\m aQbb]QcaY6
SQVc Sbݷ SlaQWV^YV S b[_R[Qf [Q[ db`Vi^_V Y YUݷc UQ\miV S`aQS_5 TUV
_cbVhV^YV _caVXQVc `dcm ^QXQU7 6b\Y WV baQS^V^YV ^V `a_i\_5 c_ S^dc6
aY b[_R_[ Sl`_\^pVcbp Sc_aQp SVc[Q 1cQ5 hc_ `_b\V c_h[Y b XQ`pc_Z25
[_c_aQp `VhQcQVc `a_hYcQ^^lZ bY]S_\ Y b `_]_jmo 61<C5 dbcaQYSQVc
^Vdb`Vf5 S aVXd\mcQcV [_c_a_T_ aViQcV\m S_XSaQjQVcbp ^QXQU [ R\Y6



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =@<

WQZiVZ aQXSY\[VD S a_\Y nc_Z aQXSY\[Y Slbcd`QVc B5@51D5 [_c_alZ
^V]VU\V^^_ SlUQݷc _hVaVU^_Z db`Vf Y Sbݷ `_Sc_apVcbp b^QhQ\Q7

5\p `VaV[\ohV^Yp SlS_UQ Q^Q\_TYh^l] _RaQX_] `aY]V^pocbp `aV6
UY[Qcl D5<< 1_c[alcm XQUQ^^lZ eQZ\ ^Q XQ`Ybm Y bUV\Qcm Q[cYS^l]
`_c_[_] SlS_UQ2 Y D?<4 1XQ[alcm cV[djYZ `_c_[ SlS_UQ5 SVa^dcm Q[6
cYS^do a_\m bcQ^UQac^_]d SlS_Ud27 ;a_]V c_T_5 `_c_[ SlS_UQ ]_W^_
_c[alcm ^Q U_RQS\V^YV `aVUY[Qc_] 1@@5>47 DX^Qcm5 [Q[_Z `_c_[ Q[cY6
SV^ `ap]_ bVZhQb5 ]_W^_ b `_]_jmo `aVUY[Qc_S C559>7 1U\p SS_UQ2
Y D5<<9>7 1U\p SlS_UQ2D nc_5 S hQbc^_bcY5 `_XS_\pVc XQ`_]^Ycm cV[d6
jYZ `_c_[5 YX]V^Ycm VT_5 `_aQR_cQcm b UadTY] eQZ\_]5 Q XQcV] b^_SQ
Q[cYSYa_SQcm XQ`_]^V^^lZ `_c_[7 >Q`aY]Va5 b\VUdojYZ eaQT]V^cC

D5<<9>71\1F525
1@@5>41’69<57DHD’25 GB9D51’Q5<<?5 G?B<4e>’25 D?<45
D5<<1\1F525

XQ`YiVc bca_[d Q5<<?5 G?B<4 S [_^Vg eQZ\Q 69<57DHD5 XQ[a_Vc nc_c
eQZ\ Y S_bbcQ^_SYc cV[djYZ `_c_[7

?b^_S^_Z ^VU_bcQc_[ SbVZ nc_Z ݷnUY^RdaTb[_Zݷ ]VfQ^Y[Y ‑ Yb`_\m6
X_SQ^YV Y]ݷ^ eQZ\_S U\p YUV^cYeY[QgYY `_c_[_SD ^Q`aY]Va5 _c[alcm
_UY^ eQZ\ USQWUl ^V `_\dhYcbp5 Y nc_ ]_WVc Y]Vcm U_bcQc_h^_ bcaQ^6
^lV `_b\VUbcSYp5 [ `aY]Vad5 Vb\Y T_\_S^Qp `a_TaQ]]Q _c[a_Vc ^V[YZ
eQZ\5 ^Qh^ݷc b ^Y] aQR_cQcm5 `_b\V hVT_ _RaQcYcbp [ [Q[_]d6^YRdUm
]_Ud\o Y\Y RYR\Y_cV[V5 Q _^Y5 S bS_o _hVaVUm5 `_`lcQocbp aQR_cQcm b
cV] WV eQZ\_]5 ^V X^Qp5 hc_ b ^Y] dWV aQR_cQVc T_\_S^Qp `a_TaQ]]Q7

;a_]V c_T_5 `aVUY[Qcl nUY^RdaTb[_T_ bcY\p ^V _R_i\_ f_a_i_ YXSVbc^_V
^Q] ^Q `aY]VaV <Yb`Q a_U_S_V `a_[\pcYV SbVf ݷQbbYhVb[Yf\]ݷ `_Uf_U_S [
SS_Ud6SlS_Ud ‑ `_\^_V _cbdcbcSYV S_X]_W^_bcY _RaQR_cQcm _iYR[Y bQ]_bc_6
pcV\m^_5 Q ^V _cUQSQcm `a_Ybf_UpjVV ^Q _c[d` Y^cVa`aVcQc_ad7 C_h^VV T_S_ap5
[_^[aVc^_ S \`R6@a_\_TV _RaQR_cQcm cQ[YV _iYR[Y S_X]_W^_D [Q[ S_UYcbp5 U\p
nc_T_ `_caVRdVcbp YXdhYcm _RaQR_c[d Yb[\ohV^YZ7 ; Yb[\ohV^Yp] ]l SVa^ݷ]bp
`_XWV7

AQbb]_caY] cV`Vam R_\VV ^_SlZ ^QR_a `aY]YcYS_S U\p aQR_6
cl b eQZ\Q]Y5 _b^_SQ^^lZ ^Q caQUYgY_^^lf U\p YX\Ra `_c_6
[Qf SS_UQ6SlS_UQ7 ?c]VcY]5 hc_ \`R6@a_\_T `_XS_\pVc U\p YUV^6
cYeY[QgYY `_c_[_S Yb`_\mX_SQcm bQ]Y _RkV[cl `_c_[_S5 Y]Vo6
jYV bcaQ^^lZ SYU `aY `_`lc[V Yf ^Q`VhQcQcm 1hc_6^YRdUm Sa_UV
ECDB51=G19H:;A1=4922 Y ^V U_`db[QojYV5 hc_ S`_\^V VbcVbcSV^^_5 _R6
aQc^_T_ `a_hcV^Yp b `_]_jmo B5147 ;a_]V c_T_5 ]_W^_ Yb`_\mX_SQcm
_Rlh^lV Qc_]l 25ݷYUV^cYeY[Qc_alݷ1 ^Q`aY]Va5 =I69<55 41D1hC?EB35
Y c7 `7 8UVbm SQW^_ `_^Y]Qcm USV SVjYC S_6`VaSlf5 cQ[YV YUV^cYeY[Qc_6
al `_c_[_S ^V Y]Voc ^Y[Q[_T_ _c^_iV^Yp [ Y]V^Q] eQZ\_S 1S _c\YhYV
_c nUY^RdaTb[_Z ]_UV\Y25 Y5 S_6Sc_alf5 [ bQ]Y] `_c_[Q] _^Y c_WV _c6
^_iV^Yp ^V Y]Voc5 @a_\_T `a_bc_ `_]^Yc5 [Q[_Z Qc_] bSpXQ^ b [Q[Y]
`_c_[_]7
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\`R6@a_\_T bQ] _`aVUV\pVc `pcm cQ[Yf Qc_]_SC EC5Bh9>@ED5
EC5Bh?ED@ED5 EC5Bh5BB?B5 3EBB5>Dh9>@ED Y 3EBB5>Dh?ED@ED7 1c_]l b
`aVeY[b_] EC5Bh _R_X^QhQoc f_a_i_ X^Q[_]lV ^Q] bcQ^UQac^lV `_6
c_[Y ‑ S_ Sbp[_] b\dhQV5 nc_ cQ[ ^Q ]_]V^c bcQacQ `a_TaQ]]l7 1c_6
]l 3EBB5>Dh9>@ED Y 3EBB5>Dh?ED@ED Ybf_U^_ Qbb_gYYadocbp b cV]Y
WV `_c_[Q]Y5 hc_ Y Qc_]l EC5Bh9>@ED Y EC5Bh?ED@ED5 ^_ Yb`_\mXd6
ocbp Y^QhVC `a_gVUdal SS_UQ6SlS_UQ5 `aY SlX_SV [_c_alf ^V d[QXQ^
`_c_[ S pS^_] SYUV5 aQR_cQoc Y]V^^_ b ncY]Y `_c_[Q]Y5 Q nUY^RdaT6ݷ
b[YVݷ `a_gVUdal C555 D5<<5 C55>5 D?<4 Y `aY][^dSiYV [ ^Y] ݷSlV_^ݷ
`a_gVUdal C5Dh9>@ED5 C5Dh?ED@ED Y G9D8h?ED@EDhD? ]V^poc `_c_[Y5
Qbb_gYYa_SQ^^lV b ncY]Y Qc_]Q]Y7 @_UhVa[^ݷ]5 hc_ `aY nc_] ^V ]V6
^pocbp ^Y Qc_]l5 ^Y Yfݷ X^QhV^Ypݷ 1S @a_\_TV d Qc_]_S S__RjV ^Vc
X^QhV^YZ25 ^Y bQ]Y `_c_[Y [Q[ _RkV[cl7 =V^pVcbp c_\m[_ Y^e_a]QgYp
_ bSpXY Qc_]Q b `_c_[_]7

3bV `a_gVUdaQ SS_UQ6SlS_UQ5 S c_] hYb\V aQbb]_caV^^lV ^Q]Y 75D95
@ED5 GB9D5 Y ><5 S @a_\_TV `aVUbcQS\V^l S USdf SQaYQ^cQf ‑ RVX d[QXQ6
^Yp `_c_[Q 1Y]V^^_ S cQ[_] SYUV ]l Yf Y Yb`_\mX_SQ\Y2 Y b d[QXQ^YV]
`_c_[Q5 `_U_R^_ c_]d5 [Q[ S BY Vbcm @B9>D6 Y 6@B9>D67 9]V^Q d c_h6_`ݷ
^lfݷ `a_gVUda c_h^_ cQ[YV WV5 Y^cVa`aVcQc_a _c\YhQVc Yf `_ \Yi^V]d
QaTd]V^cd5 XQUQojV]d `_c_[D nc_c QaTd]V^c SbVTUQ bcQSYcbp `VaSl]7
>Q`aY]Va5

GB9D51EC5Bh?ED@ED5 ’Q5<<?5 G?B<4e>’2

SbVTUQ RdUVc SlUQSQcm ^QU`Ybm S `_c_[ bcQ^UQac^_T_ SlS_UQ5 hc�_ Rl ]l
^Y UV\Q\Y b cV[djY] `_c_[_] b `_]_jmo D5<<8D?<4 Y UadTYf baVUbcSD
^d Q

GB9D51EC5Bh5BB?B5 ’Re’= 9> DB?E2<5e>’2

SlUQbc XQUQ^^do bca_[d S `_c_[ UYQT^_bcY[Y7
B_XUQcm ^_SlZ `_c_[ ]_W^_ b `_]_jmo `a_gVUdal ?@5>5 d [_c_a_Z

]_WVc Rlcm caY Y\Y hVclaV `QaQ]VcaQ7 @VaSlZ `QaQ]Vca d[QXlSQVc
Y]p eQZ\Q5 `aYhݷ] S nc_c aQX ]_W^_ Yb`_\mX_SQcm \oR_Z YX caݷf SQaY6
Q^c_S `aVUbcQS\V^Yp bca_[Y ‑ Qc_]5 b`Yb_[ [_U_S Y bca_[_SlZ _RkV[c7
;a_]V c_T_5 bdjVbcSdoc b`VgYQ\m^lV SYUl X^QhV^YZ5 U_`dbcY]lV S
a_\Y nc_T_ `QaQ]VcaQD ^Q`aY]Va5 cVa] @9@512<C22 _X^QhQVc5 hc_ caV6
RdVcbp XQ`dbcYcm S^Vi^oo `a_TaQ]]d 1S UQ^^_] b\dhQV <C25 Q _UY^ YX
Vݷ bcQ^UQac^lf `_c_[_S `VaVfSQcYcm7 ;Q[_Z YX USdf ‑ XQSYbYc _c c_T_5
^Q hcV^YV Y\Y ^Q XQ`Ybm ]l RdUV] _c[alSQcm `_c_[7

3c_a_Z `QaQ]Vca ?@5> ]_WVc `aY^Y]Qcm _U^_ YX hVclaݷf X^QhV^YZC
B5145 GB9D55 1@@5>4 Y E@41D57 B B514 Y 1@@5>4 Sbݷ _hVSYU^_5 c_TUQ [Q[
E@41D5 _c\YhQVcbp _c GB9D5 cV]5 hc_ ^V d^Yhc_WQVc bcQa_V b_UVaWY]_V
eQZ\Q5 ^_S_V b_UVaWY]_V RdUVc XQ`YblSQcmbp `_SVaf bcQa_T_D GB9D5
SbVTUQ ^QhY^QVc XQ`Ybm S eQZ\ bݷ hYbc_T_ \YbcQ7ݷ
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CaVcYZ `QaQ]Vca `aVU^QX^QhV^ U\p `_\dhV^Yp aVXd\mcQcQ5 c_ Vbcm
b_RbcSV^^_ _c[alc_T_ `_c_[Q7 8UVbm S_X]_W^_ USQ SQaYQ^cQC d[QXQcm
bS_R_U^do `VaV]V^^do5 c_TUQ b ^VZ RdUVc bSpXQ^ _RkV[c `_c_[QD \YR_
d[QXQcm Qc_]5 c_TUQ ^_SlZ `_c_[ _[QWVcbp b ncY] Qc_]_] bSpXQ^ S c_]
WV b]lb\V5 S [Q[_] bcQ^UQac^lV `_c_[Y bSpXQ^l b aQbb]_caV^^l]Y
SliV Qc_]Q]Y EC5Bh37 6b\Y b UQ^^l] Qc_]_] dWV Rl\ bSpXQ^ `_c_[5
ncQ bcQaQp bSpXm RdUVc aQXadiV^Q7

5\p Qc_]_S EC5Bh3 nc_ c_WV aQR_cQVc5 cQ[ hc_5 [Q[ SYUY]5 UQWV Vb\Y ^V[Qp
`a_gVUdaQ5 `_UbYbcV]Q Y c7 `75 ^Q`aY]Va5 `a_YXS_UYc SlS_U5 [QWUlZ aQX pS6
^_ d[QXlSQp5 hc_ SlS_UYcm ^dW^_ S EC5Bh?ED@ED5 VZ Sbݷ aQS^_ ]_W^_ `_U]V6
^Ycm `_c_[7 5\p nc_T_5 S`a_hV]5 _c[alSQcm ^_SlZ eQZ\ ^V _RpXQcV\m^_5 ]_W^_
SlhYb\Ycm gV\m

C5DhCDB51=1\DB51=5 1<91C1EC5Bh?ED@ED22

TUV \DB51= ‑ `a_YXS_\m^lZ `_c_[ SlS_UQ5 Y UV\_ bUV\Q^_7
HVcSݷaclZ `QaQ]Vca `aVUbcQS\pVc b_R_Z b`Yb_[ _`gYZD cV_aVcYhV6

b[Y VT_ ]_W^_ _bcQSYcm `dbcl] Y S__RjV ^V d[QXlSQcm5 ^_ ]l S_Xm6
[ݷ[ ^Q bVRp b]V\_bcm `_aV[_]V^U_SQcm SbVTUQ d[QXlSQcm f_cp Rl _U6
^d _`gYo ‑ 5>3?49>71?3D5D27 Nc_ b^YXYc [_\YhVbcS_ bcaQ^^lf boa6
`aYX_S7 @_]^YcV c_\m[_5 hc_ hVcSݷaclZ `QaQ]Vca ?@5> ‑ nc_ Y]V^^_
b`Yb_[5 cQ[ hc_ UQWV Vb\Y _`gYp a_S^_ _U^Q5 Vݷ b\VUdVc XQ[\ohYcm S
[SQUaQc^lV b[_R[Y5 `aVSaQcYS S b`Yb_[ YX _U^_T_ n\V]V^cQ7

8Q[alcYV `_c_[Q `a_YXS_UYcbp `a_gVUda_Z 3<?C5D cdc Sbݷ `a_bc_5
d ^Vݷ _UY^ `QaQ]Vca ‑ XQ[alSQV]lZ `_c_[7 3`a_hV]5 RVX boa`aYX_S
^V _R_i\_bm Y cdcC bcQ^UQac^lV `_c_[Y XQ[alcYo ^V `_UUQocbp7 @_6
`lc[Q XQ[alcm bcQ^UQac^lZ SS_U `_`a_bcd cYf_ YT^_aYadVcbp 1c_ Vbcm
^V UV\QVc S__RjV ^YhVT_25 `_`lc[Q XQ[alcm bcQ^UQac^lZ SlS_U Y\Y
UYQT^_bcYhVb[YZ `_c_[ SlcVb^pVc Y^e_a]QgYo YX VT_ RdeVaQ7 6b\Y
WV Sl S [Q[_Z6c_ ]_]V^c YX]V^Y\Y `_c_[Y5 Qbb_gYYa_SQ^^lV b Qc_]Q6
]Y EC5Bh9>@ED5 EC5Bh?ED@ED Y\Y EC5Bh5BB?B5 c_ cQ[_Z `_c_[ ]_W^_
XQ[alcm5 Y Y^cVa`aVcQc_a SVa^ݷc ^Q ]Vbc_ `_c_[5 RlSiYZ bcQ^UQac6ݷ
^l]ݷ YX^QhQ\m^_ 1^Q ]_]V^c XQ`db[Q `a_TaQ]]l27 9^QhV T_S_ap5 aV6
Q\m^lV 1^YX[_da_S^VSlV2 `_c_[Y b UVb[aY`c_aQ]Y 95 : Y ; @a_\_T ^V
`_XS_\pVc ^Y XQ[alcm5 ^Y `_U]V^Ycm ‑ S__RjV ^Y[Q[Y] b`_b_R_]5 f_6
cp `_U]V^Ycm Slb_[_da_S^VSlV bcQ^UQac^lVݷ `_c_[Yݷ S c_] SYUV5 S
[_c_a_] _ ^Yf X^Qoc `a_gVUdal @a_\_TQ5 ]_W^_ 1ncQ `_U]V^Q SbVTUQ
_bcQݷcbp _RaQcY]_Z27

3 gV\_] ݷSlV_^ݷ baVUbcSQ eQZ\_S_T_ SS_UQ6SlS_UQ `_[Q Sa_UV Rl
`a_YXS_Upc `aYpc^_V S`VhQc\V^YVC cV5 [c_ nc_ `aYUd]lSQ\Y5 pS^_ X^Q6
\Y ]_UV\m YX\Ra Y U_S_\m^_ R\YX[_ [ ^VZ `_U_i\Y ‑ ^d5 Vb\Y ^V bhY6
cQcm RQaUQ[Q b [_UYa_S[Q]Y5 [_c_alZ \VT[_ `_RVUYcm5 ^_ ^V`aYpc^Q
bQ]Q ^V_Rf_UY]_bcm VT_ 7ݷRVWUQcm_`ݷ DSl5 Vb\Y ]l `aY`_]^Y] ^Qi
_`lc b Y^cVa`aVcQc_aQ]Y <Yb`Q Y \385=55 ]_W^_ RdUVc U_TQUQcmbp5 hc_
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^V`aYpc^_bcY d ^Qb S`VaVUY ‑ ]l `_[Q Vjݷ ^V `lcQ\Ybm _RaQRQclSQcm
_iYR[Y7

;_`^dS S ncd bc_a_^d5 ]l ^V]VU\V^^_ _R^QadWY]5 hc_ @a_\_T
1S c_] hYb\V \`R6@a_\_T2 b_UVaWYc `_UbYbcV]d U\p dWV YXapU^_ `_U6
^QU_VSiVZ ^Q] _RaQR_c[Y Yb[\ohV^YZ ‑ Y _iYR[Y SS_UQ6SlS_UQ ]_W6
^_ `VaVfSQcYcm c_\m[_ hVaVX ^V7ݷ 3 `aY^gY`V nc_ UQWV U_ _`aVUV6
Z_^^ݷ\ bcV`V^Y \_TYh^_5 SVUm Vb\Y XQbcQSYcm `aVUY[Qcl5 bSpXQ^^lV b
SS_U_]6SlS_U_]5 TV^VaYa_SQcm ^Vdb`Vf [Q[ `_[QXQcV\m _iYR[Y5 c_ Y^6
e_a]QgYo _ bQ]_Z _iYR[V `aYUݷcbp `VaVUQSQcm [Q[Y]6c_ ^VcaQUYgY6
_^^l] b`_b_R_]5 SVUm `VaV]V^^lV S b\dhQV ^Vdb`VfQ ^V ]_Tdc `_\dhYcm
X^QhV^YpD Vb\Y ݷVcaQUYgY_^^lV^ݷ 1hYcQZ ‑ ^V`a_\_T_Sb[YV2 baVUbcSQ
Sbݷ aQS^_ ^VYXRVW^l5 c_ `_hV]d Rl ^V S_b`_\mX_SQcmbp _RaQR_c[_Z Yb6
[\ohV^YZ5 [_c_aQp f_cm Y hdWVa_U^Q U\p @a_\_TQ5 ^_ `_ [aQZ^VZ ]VaV
f_a_i_ YXSVbc^Q `a_TaQ]]YbcQ]7

?RaQR_c[Q Yb[\ohV^YZ S \`R6@a_\_TV dbca_V^Q U_S_\m^_ `a_bc_7
5\p SlRaQblSQ^Yp Yb[\ohV^Yp Yb`_\mXdVcbp Sbca_V^^Qp `a_gVUdaQ
D8B?G5 Y]VojQp _UY^ QaTd]V^c ‑ `a_YXS_\m^lZ cVa]D nc_c cVa] Slbcd6
`QVc S a_\Y _RkV[cQ Yb[\ohV^Yp7 Hc_Rl Sl\_SYcm Y _RaQR_cQcm Yb[\o6
hV^YV5 `aY]V^pVcbp `a_gVUdaQ 31D38 b caV]p `QaQ]VcaQ]YC `VaSlZ ‑
gV\m5 S_ SaV]p SlhYb\V^Yp [_c_a_Z ]l _WYUQV] S_X]_W^_T_ S_X^Y[6
^_SV^Yp Yb[\ohYcV\m^_Z bYcdQgYY5 Sc_a_Z ‑ iQR\_^5 b [_c_al] RdUVc
d^YeYgYa_SQcmbp _RkV[c Yb[\ohV^Yp5 Y caVcYZ ‑ gV\m5 SlXlSQV]Qp
S [QhVbcSV _RaQR_chY[Q Yb[\ohV^Yp7 6b\Y Yb[\ohV^YV5 S_XRdWUݷ^^_V
`aY `_`lc[V SlhYb\Ycm `VaSlZ QaTd]V^c5 ^V ]_WVc Rlcm d^YeYgYa_6
SQ^_ b_ Sc_al] QaTd]V^c_]5 _^_ _bcQݷcbp ^V_RaQR_cQ^^l] ‑ Sl[YUl6
SQVcbp SliV `_ bcV[d SlX_S_SD Vb\Y WV d^YeY[QgYp `a_i\Q db`Vi6
^_5 c_ `VaV]V^^lV5 `_\dhYSiYV X^QhV^YV S f_UV nc_Z d^YeY[QgYY5 ]_6
Tdc Rlcm Yb`_\mX_SQ^l S caVcmV] QaTd]V^cV7 @a_bcVZiYZ b`_b_R `_Z6
]Qcm _iYR[d _c[alcYp eQZ\Q5 ^V UQS Y^cVa`aVcQc_ad _RaQR_cQcm Vݷ
`_6bS_V]d5 SlT\pUYc `aY]Va^_ cQ[C

31D381?@5>1O>1=55 B5145 \DB51=5 dDI@5129>1BI2f25 N5 5BB1N22

8UVbm `_UaQXd]VSQVcbp5 hc_ b `VaV]V^^_Z O>1=5 bSpXQ^_ Y]p eQZ\Q5
`VaV]V^^Qp N bS_R_U^Q 1cQ[ hc_ b ^VZ ]_WVc Rlcm d^YeYgYa_SQ^ \o6
R_Z _RkV[c Yb[\ohV^Yp25 Q 5BB ‑ ^V[Qp ^Q`YbQ^^Qp ^Q]Y `a_gVUdaQ
_RaQR_c[Y7

?RkV[cl Yb[\ohV^YZ5 TV^VaYadV]lV Sbca_V^^l]Y `a_gVUdaQ]Y
@a_\_TQ5 Y]Voc SYU cVa]Q b T\QS^l] ed^[c_a_] 5BB?B Y Qa^_bcmo
8;D ^Q`aY]Va5 Vb\Y `_`lcQcmbp _c[alcm ^Q hcV^YV ^VbdjVbcSdojYZ
eQZ\5 `_\dhY] hc_6c_ Sa_UV b\VUdojVT_C

5BB?B15H9CD5>35h5BB?B1C?EB35hC9>;5 ’12B1;1412B17DHD’25
3?>D5HD1CICD5=C?@5>8<5 ’W? CE38 69<5 ?B 49B53D?BI’22



ݷ ::7=7 <_TYhVb[_V Y UV[\QaQcYS^_V `a_TaQ]]Ya_SQ^YV =@@

8UVbm U\p ^Qb ^QYR_\VV \oR_`lcV^ T\QS^lZ ed^[c_a `VaS_6
T_ QaTd]V^cQ cVa]Q5 _R_X^QhQojYZ cY` _iYR[Y 1S UQ^^_] b\d6
hQV nc_ Qc_] 5H9CD5>35h5BB?B5 c_ Vbcm iYR[Q_ݷ bdjVbcS_SQ6
^Yp25ݷ Q cQ[WV Sc_a_Z QaTd]V^c cVa]Q5 Slbcd`QojVT_ Sc_al] Qa6
Td]V^c_] _RkV[cQ Yb[\ohV^Yp ‑ S UQ^^_] b\dhQV bca_[Q6Qc_]
’W? CE38 69<5 ?B 49B53D?BI’7 ;a_]V 5H9CD5>35h5BB?B5 ^Qb ]_WVc
cQ[WV XQY^cVaVb_SQcm @5B=9CC9?>h5BB?B 1`aY _c[alcYY eQZ\Q _X^QhQ6
Vc ^VU_bcQc_[ `_\^_]_hYZ2 Y 9?h5BB?B 1QSc_ad dUQ\_bm `a_pSYcm nc_c
SYU _iYR[Y5 _c[alS ^Q hcV^YV UYaV[c_aYo5 `aYhݷ] ?@5> `aY nc_] `a_6
iݷ\ db`Vi^_5 Q _iYR[Q SlSQ\Y\Qbm YX 75D9D nc_ ^V bc_\m dUYSYcV\m6
^_5 bYbcV]^lZ SlX_S ?@5> S cQ[Yf b\dhQpf UVZbcSYcV\m^_ _caQRQclSQ6
Vc db`Vi^_27 ; b_WQ\V^Yo5 ^Y[Q[_T_ ݷ_eYgYQ\m^_T_ݷ b`Yb[Q _iYR_[
^Q bQZcV \`R6@a_\_TQ ^V ^Qi\_bm ‑ S_X]_W^_5 _^ cQ] TUV6c_ Y Vbcm5
^_ cjQcV\m^_ XQ[_`Q^5 cQ[ hc_ adhQcmbp XQ `_\^_cd `aVUbcQS\V^^_T_
b`Yb[Q ^VS_X]_W^_7

F_a_iQp ^_S_bcm b_bc_Yc S c_]5 hc_ b__RjV^YV _R _iYR[V5 YXS\Vhݷ^^_V YX
Sc_a_T_ QaTd]V^cQ cVa]Q6Yb[\ohV^Yp5 Sa_UV Rl ^V `_USVaWV^_ S\Yp^Yo dbcQ6
^_S\V^^_Z \_[Q\Y ‑ S_ Sbp[_] b\dhQV5 S SVabYY5 Y]VSiVZbp d QSc_aQ ncYf bca_[7
@\_fQp ‑ S c_]5 hc_ nc_ c_WV ^YTUV ^V U_[d]V^cYa_SQ^_7 6b\Y S [Q[_Z6^YRdUm
YX RdUdjYf SVabYZ \`R6@a_\_TQ5 S c_] hYb\V c_Z5 [_c_ado RdUVcV Yb`_\mX_6
SQcm Sl5 hYcQp ncd [^YTd5 Sbݷ _[QWVcbp b_SbV] Y^QhV ‑ nc_ ^Y[_T_5 dSl5 dWV ^V
dUYSYc7

5\p `aY]VaQ `_`a_RdV] aViYcm cd WV XQUQhd5 [_c_ado ]l aViQ\Y
^Q <Yb`V Y \385=5 ‑ hYcQcm cV[bc YX bcQ^UQac^_T_ SS_UQ Y\Y YX XQ6
UQ^^_T_ S [_]Q^U^_Z bca_[V eQZ\Q Y `VhQcQcm 1SbVTUQ S bcQ^UQac^lZ
SlS_U2 U\Y^l `a_hYcQ^^lf bca_[7 5\p `a_bc_cl [QacY^l _e_a]Y]
`a_TaQ]]d S SYUV b[aY`cQ5 ^QhQS b_ bca_[

318ECB829>8CG9@< 6A
C6 9>9D91<9J1D9?>1=19>27

HcV^YV cV[bcQ `_ _U^_]d bY]S_\d aVQ\YXdV] USd]p SXQY]^_aV[dabYS6
^l]Y `a_gVUdaQ]YC B5149>75 b_bc_pjQp YX _U^_T_ `aVU\_WV^Yp5 Rd6
UVc hYcQcm bY]S_\5 ^Q Sbp[YZ b\dhQZ dRYaQcm aQXSY\[Y 1f_cp Yf cdc
Y cQ[ Rlcm ^V U_\W^_2 Y SlXlSQcm `a_gVUdad 81>4<55 [_c_aQp RdUVc
aQXRYaQcmbp5 hc_ cQ] Rl\_ `a_hYcQ^_ 1Y\Y ^YhVT_ ^V `a_hYcQ^_25 Vb6
\Y S]Vbc_ [_UQ bY]S_\Q _R^QadWY\Qbm 6: ‑ `aV[aQjQcm aQR_cd5 Vb\Y
`a_hYcQ^ [_^Vg bca_[Y ‑ `VhQcQcm ^Q[_`\V^^_V X^QhV^YV bhݷchY[Q5 _R6
^d\pcm bhݷchY[ Y b^_SQ SlXlSQcm B5149>75 Vb\Y WV `a_hYcQ^ \oR_Z
UadT_Z bY]S_\ ‑ SlXlSQcm B5149>75 `VaVUQSQp V]d X^QhV^YV bhݷchY6
[Q5 ^Q VUY^Ygd R_\miVV cV[djVT_7 D _RVYf `a_gVUda RdUdc `QaQ]Vcal
\DB51= 1U\p `VaVUQhY `_c_[Q5 YX [_c_a_T_ hYcQcm2 Y W 1cV[djVV X^Q6
hV^YV bhݷchY[Q2D `a_gVUdaQ 81>4<5 RdUVc U_`_\^YcV\m^_ `_\dhQcm Vjݷ
aVXd\mcQc aQR_cl 75D97 3bݷ nc_ RdUVc SlT\pUVcm `aY]Va^_ cQ[C

81>4<51h5 6:5 h2 C6 17
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81>4<51\DB51=5 :95 W2 C6 15 GB9D51W25 ><5 B5149>71\DB51=5 927
81>4<51\DB51=5 h5 W2 C6 W: 9C W4:5 B5149>71\DB51=5 W:27

B5149>71\DB51=5 W2 C6 75D91\DB51=5 L25 15 81>4<51\DB51=5 L5 W27

?RaQR_chY[ Yb[\ohV^YZ ^Q`YiV] bQ]lZ `a_bc_Z Y cd`_ZC _^ RdUVc
aQb`VhQclSQcm Qc_]5 _R_X^QhQojYZ cY` Yb[\ohV^Yp5 U_RQS\pcm [ ^V]d
YXS\Vhݷ^^_V YX _RkV[cQ b__RjV^YV Y `_b\V nc_T_ XQSVaiQcm Sl`_\^V6
^YV `a_TaQ]]l 1XUVbm ]l ]_T\Y Rl bn[_^_]Ycm _Rkݷ] [_UQ5 Vb\Y Rl
aQbb[QXQ\Y `a_ e_a]Qc^lZ SlS_U5 ^_ bQ] aQbb[QX Rl5 dSl5 XQcp^d\bp2C

5BB15BB?B1N5 L22 C6 15
N F77 dNBB?B[51C?>Lhf5 L F77 dh5 h5 V5CC175f5
GB9D51EC5Bh5BB?B5 NBB?B[51C?>25
GB9D51EC5Bh5BB?B5 ’ 1’25
GB9D51EC5Bh5BB?B5 V5CC17525
GB9D51EC5Bh5BB?B5 ’2e>’25
81<D7

5BB1NH2 C6
GB9D51EC5Bh5BB?B5 ’NH35@D9?> E>;>?G>C ’25
GB9D51EC5Bh5BB?B5 NH25
><1EC5Bh5BB?B25
81<D7

9]Vp nc_c _RaQR_chY[5 ^Q`YiV] USV Sb`_]_TQcV\m^lV `a_gVUdalC _U^Q
YX ^Yf RdUVc _c[alSQcm eQZ\ b XQUQ^^l] Y]V^V] ^Q hcV^YV5 `_b\V hVT_
SlXlSQcm B5149>7 b ^QhQ\m^l] X^QhV^YV] bhݷchY[Q5 aQS^l] ^d\oC

@B?35CCh69<5h?>1O>1=52 C6
?@5>1O>1=55 B5145 \DB51=5 d5>3?49>71?3D5D2f25
B5149>71\DB51=5 927

3c_aQp RdUVc SlXlSQcm `VaSdo5 ݷRSVbYS_ݷ Vݷ SlX_S _RaQR_chY[_] Yb6
[\ohV^YZC

@B?35CCh69<51O>1=52 C6 31D381@B?35CCh69<5h?>1O>1=525 NH5 5BB1NH227

?bcQ\_bm c_\m[_ ^Q`YbQcm ed^[gYo =19>89D Vb\Y hc_6c_ XUVbm _[QWVcbp
^V`_^pc^_5 `VaVhYcQZcV C;7=7::ݷ

=19> C6
?>hC97>1<19>D5 h5 4561E<D25
@B?=@D1h5 ’’25
3EBB5>Dh@B?<?7h6<1711B7F5 JB7F25
1JB7F F dO>1=5Lhf5
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@_\^_bcmo cV[bc ^QiVT_ `aY]VaQ Sl ^QZUݷcV S eQZ\V
CDB<5>Ch69<57@<7

::7=7::7 1^Q\YX Qc_]_S Y cVa]_S
AQbb]_caY] ^Vb[_\m[_ Sbca_V^^lf `aVUY[Qc_S5 `_XS_\pojYf U_6

RaQcmbp U_ [_V6[Q[_Z Y^e_a]QgYY _ cVa]Qf5 [_c_a_Z aQb`_\QTQVc Y^6
cVa`aVcQc_a7

5\p ^QhQ\Q d`_]p^V] `aVUY[Qcl F1B8: Y >?>F1B8:7 GV\m SYUQ
F1B1a2 RdUVc YbcY^^_Z 1Vݷ SlhYb\V^YV XQSVaiYcbp db`Vf_]2 c_TUQ Y
c_\m[_ c_TUQ5 [_TUQ Vݷ VUY^bcSV^^lZ QaTd]V^c ‑ `VaV]V^^Qp5 Y ncQ
`VaV]V^^Qp S ^Qbc_pjYZ ]_]V^c ^V Y]VVc X^QhV^Yp5 c_ Vbcm ^V pS\pVc6
bp bSpXQ^^_Z7 8UVbm bc_Yc bUV\Qcm XQ]VhQ^YV5 hc_ `VaV]V^^Qp a ]_WVc
Rlcm bSpXQ^Q b UadT_Z `VaV]V^^_Z 1^Q`aY]Va5 b25 Q cQ dWV _[QWVc6
bp bS_R_U^_ZD S nc_] b\dhQV SlhYb\V^YV F1B1a2 c_WV `a_ZUݷc db`Vi6
^_5 [Q[5 S`a_hV]5 Y SlhYb\V^YV F1B1b27 ?`aVUV\pojY] cdc pS\pVc6
bp c_5 hc_ d^YeY[QgYp SYUQ a F D5B= 1[Q[ Y b F D5B=2 S ^Qbc_pjYZ
]_]V^c RaVhV^Q_ݷ ^Q db`Vf5ݷ [Q[_S Rl ^Y Rl\ D5B=7 B UadT_Z bc_a_6
^l5 hc_6^YRdUm Sa_UV F1B161a22 ^Y[_TUQ YbcY^^l] ^V RdUVc5 UQWV Vb\Y
`VaV]V^^Qp a bS_R_U^Q7

@aVUY[Qc >?>F1B8: `_ b]lb\d `ap]_ `a_cYS_`_\_WV^C _RaQjV^YV
[ ^V]d _[QXlSQVcbp db`Vi^_ c_TUQ Y c_\m[_ c_TUQ5 [_TUQ VT_ QaTd]V^c
`aVUbcQS\pVc b_R_Z hc_ dT_U^_5 [a_]V bS_R_U^_Z `VaV]V^^_Z7

NcY USQ `aVUY[QcQ5 VbcVbcSV^^_5 ^V Y]Voc ^Y[Q[_T_ _c^_iV^Yp [
\_TY[V5 ^_ `aY TaQ]_c^_] Yf Yb`_\mX_SQ^YY `_XS_\poc `_SlbYcm SY6ݷ
UY]do \_TYh^_bcmݷ SQiVZ `a_TaQ]]l7 5V\_ S c_]5 hc_ b Yf `_]_6
jmo ]_W^_ _RVb`VhYcm _RaQcY]_bcm 1Y^SVacYadV]_bcm2 cQ[Yf `a_gV6
Uda5 [_c_alV ^Y[Q[Y] Y^l] b`_b_R_] ^VS_X]_W^_ XQbcQSYcm aQR_cQcm
S aQX^lf `a_c_cY`Qf7

3Va^ݷ]bp5 b[QWV]5 [ `aVUY[Qcd @B569H 1b]7 bca7 =?@25 ^Q `aY]VaV [_6
c_a_T_ ]l `_[QXQ\Y5 [Q[ 9C ݷdRYSQVcݷ _RaQcY]_bcm `aVUY[Qc_S7 9]Vp
S QabV^Q\V F1B Y >?>F1B5 ]l ]_WV] \VT[_ `_`aQSYcm bYcdQgYoC

@B569H1df5 h5 927
@B569H1dQL];f5 dQL]f5 W2 C6

>?>F1B1W25 W; 9C W 6 :5 @B569H1];5 ]5 W;27
@B569H1dQL];f5 dQL]f5 W2 C6

F1B1W25 @B569H1];5 ]5 W;25 W 9C W; 4 :7

3 cQ[_] SQaYQ^cV `aVUY[Qc RdUVc aQR_cQcm S_ SbVf _b]lb\V^^lf `a_6
c_cY`Qf ‑ ^Q`aY]Va5 VT_ ]_W^_ `_`a_bYcm `_bca_Ycm SbV S_X]_W^lV
`aVeY[bl XQUQ^^_T_ b`Yb[QC

H6 @B569H1Y5 d:5;5<f5 W27
Y F df5
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W F 9 D
Y F d:f5
W F : D
Y F d:5 ;f5
W F ; D
Y F d:5 ;5 <f5
W F < D

B\_W^lZ cVa] ]_W^_ `_bca_Ycm S_ SaV]p aQR_cl `a_TaQ]]l YX _c6
UV\m^lf n\V]V^c_S ‑ T\QS^_T_ ed^[c_aQ Y ^QR_aQ QaTd]V^c_SD ]_W^_
Y UV[_]`_XYa_SQcm cVa] ^Q _cUV\m^lV n\V]V^cl7 ?RV _`VaQgYY Sl`_\6
^pocbp Sbca_V^^l] `aVUY[Qc_] F77D nc_c `aVUY[Qc XQUQݷc _c^_iV^YV5
S [_c_a_] ^Qf_Upcbp b\_W^lZ cVa] Y b`Yb_[5 `VaSlZ n\V]V^c [_c_6
a_T_ ‑ T\QS^lZ ed^[c_a cVa]Q5 Q _bcQ\m^lV n\V]V^cl ‑ QaTd]V^cl
cVa]Q7 CQ[5 RdUVc YbcY^^_Z gV\m

<?F5C12P5?B7525 2V1BI22 F77 d<?F5C5 2P5?B7525 2V1BI2f

Y\Y5 hc_ c_ WV bQ]_V5

F771<?F5C12P5?B7525 2V1BI225 d<?F5C5 2P5?B7525 2V1BI2f2

Nc_c `aVUY[Qc _RaQcY]5 c_ Vbcm b`_b_RV^ aQR_cQcm Sݷ _RV bc_a_^l7ݷ
CQ[5 `aY SlhYb\V^YY gV\Y a F77 d15253f `VaV]V^^Qp a `_\dhYc X^Q6
hV^YV 1125325 Q SlhYb\V^YV gV\Y @1:5;5<2 F77 b bSpWVc b `VaV]V^6
^_Z b X^QhV^YV d@5:5;5<f7 9^QhV T_S_ap5 b `_]_jmo F77 ]_W^_ [Q[
bY^cVXYa_SQcm5 cQ[ Y Q^Q\YXYa_SQcm b\_W^lV cVa]l7

6jݷ _UY^ `_\VX^lZ Sbca_V^^lZ `aVUY[Qc ‑ >1=58; ‑ `_XS_\pVc
[_^SVacYa_SQcm Qc_]l Y hYb\Q S Yf bca_[_SlV `aVUbcQS\V^Yp Y ^Q_R_6
a_cD `_U bca_[_Sl]ݷ `aVUbcQS\V^YV]ݷ XUVbm `_UaQXd]VSQVcbp b`Yb_[
[_U_S7 @VaSl] QaTd]V^c_] `aVUY[QcQ b\dWYc Qc_] Y\Y hYb\_5 Sc_6
al] ‑ b`Yb_[ [_U_SD nc_c `aVUY[Qc c_WV _RaQcY] Y ]_WVc b\dWYcm
[Q[ U\p b_XUQ^Yp5 cQ[ Y U\p Q^Q\YXQ Qc_]_S5 Q cQ[WV U\p `VaVS_UQ
hYbV\ S bca_[_S_V `aVUbcQS\V^YV Y _RaQc^_7 >Q`aY]VaC

H6 >1=51F1CI15 a27
a F d::A5 B@5 ::>5 :;:5 B@f7

H6 >1=51’J>>1’5 a27
a F d?>5 ::95 ::95 B@f7

H6 >1=51a5 d@?5 :9>5 :;;5 B@f27
a F ’U9J1’7

H6 >1=51:;<;:5 a27
a F d=B5 >95 >:5 >95 =Bf7

H6 >1=51a5 d>>5>>5>>f27
a F @@@7
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@a_\_T b_UVaWYc apU UadTYf Sbca_V^^lf `aVUY[Qc_S U\p `aV_RaQX_SQ6
^Yp aQX\Yh^lf cY`_S UQ^^lf UadT S UadTQ7 3 hQbc^_bcY5 bc_Yc Sb`_]6
^Ycm5 hc_ b_SaV]V^^lV SVabYY @a_\_TQ Sb6ݷcQ[Y `_UUVaWYSQoc bca_[Y
[Q[ _cUV\m^do Qc_]Qa^do bdj^_bcm 1b]7 bca7 =<>27 5\p `VaVS_UQ bca_[Y
YX cQ[_T_ `aVUbcQS\V^Yp S b`Yb_[ [_U_S Y _RaQc^_ Yb`_\mXdVcbp `aV6
UY[Qc CDB9>7h3?45C8;5 U\p `VaVS_UQ YX Qc_]Q S bca_[d Y _RaQc^_ ‑
1D?=hCDB9>78; Y c7 U7 @_\^lZ b`Yb_[ cQ[Yf 1Q cQ[WV Y SbVf UadTYf2
Sbca_V^^lf `aVUY[Qc_S ]_W^_ ^QZcY S cVf^YhVb[_Z U_[d]V^cQgYY7

::7=7:;7 B`Yb[Y aViV^YZ
@dbcm d ^Qb Y]VVcbp ^VUVcVa]Y^Ya_SQ^^Qp gV\m5 c_ Vbcm cQ[Qp gV\m5

[_c_aQp ]_WVc UQcm R_\miV _U^_T_ aViV^Yp ‑ ^_ `aY nc_] _RpXQcV\m^_
[_^Vh^_V Yf [_\YhVbcS_7 @a_\_T b_UVaWYc ^Vb[_\m[_ Sbca_V^^lf `a_6
gVUda5 `_XS_\pojYf `_\dhYcm baQXd SbV aViV^Yp U\p XQUQ^^_Z gV\Y
Y _e_a]Ycm Yf S SYUV b`Yb[Q7 BQ]Qp `a_bcQp YX ncYf `a_gVUda ^QXl6
SQVcbp 69>41<< Y `aVU`_\QTQVc d[QXQ^YV caݷf `QaQ]Vca_S ‑ iQR\_^Q5
gV\Y Y b`Yb[QD `VaSlV USQ bhYcQocbp Sf_U^l]Y5 caVcYZ ‑ Slf_U^l]5
b ^Y] 69>41<< d^YeYgYadVc `_\dhV^^lZ b`Yb_[ aViV^YZ7 B_ Sc_al]
`QaQ]Vca_] Sa_UV Rl c_WV Sbݷ `_^pc^_ ‑ nc_ cQ bQ]Qp gV\m5 [ [_c_6
a_Z ^dW^_ _RaQcYcmbp bc_\m[_ aQX5 b[_\m[_ _^Q RdUVc SlUQSQcm ^_Slf
aViV^YZ7

B\_W^VV SbVT_ XUVbm `_^pcm5 XQhV] ^dWV^ `VaSlZ `QaQ]Vca7 ?Rlh6
^_ S \YcVaQcdaV VT_ a_\m `lcQocbp _Rkpb^Ycm `aY]Va^_ cQ[Y]Y XQ[\Y6
^Q^Yp]YC ^_ݷ XQUQݷc S^Vi^YZ SYU aVXd\mcQc_S5 S[\ohQV]lf S b`Yb_[
aVXd\mcQc_S5ݷ b\V_`ݷ `_\dhV^Yp [QWU_T_ aViV^Yp ^Q _b^_SV `_\dhV^6
^lf bSpXVZ `VaV]V^^lf YX iQR\_^Q bca_Ycbp cVa]ݷ Y c7 `7 6b\Y Sl
^YhVT_ ^V `_^p\Y5 ^YhVT_ bcaQi^_T_C ^V Sl `VaSlV5 ^V Sl `_b\VU^YV7
@_`lcQV]bp _Rkpb^Ycm `a_Ybf_UpjVV ^Q `aY]VaQf7

@a_bcVZiYZ SQaYQ^c `VaS_T_ QaTd]V^cQ ‑ nc_ `_`a_bcd cQ `VaV]V^6
^Qp 1VUY^bcSV^^Qp25 S_X]_W^lV X^QhV^Yp [_c_a_Z ^Qb Y^cVaVbdoc7 5\p
Y\\obcaQgYY ^Q`YiV] `a_bcV^m[YZ _U^_]Vbc^lZ `aVUY[Qc5 b_bc_pjYZ
c_\m[_ YX eQ[c_SC

3?<?B1B5427
3?<?B17B55>27
3?<?B12<E527

8Q`a_b 3?<?B1a2 SlUQbc5 VbcVbcSV^^_5 caY aViV^YpC

H6 3?<?B1a27
a F B54 D
a F 7B55> D
a F 2<E57

Hc_Rl `_bca_Ycm b`Yb_[ YX ^Yf5 ]_W^_ UQcm cQ[_Z XQ`a_bC
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H6 69>41<<1a5 3?<?B1a25 [5CE<D27
[5CE<D F dB545 7B55>5 2<E5f7

3 a_\Y iQR\_^Q cdc Slbcd`QVc `VaV]V^^Qp a ‑ VUY^bcSV^^Qp bS_R_U6
^Qp `VaV]V^^Qp S Yb[_]_Z gV\Y7 =_W^_ YX ^QZUV^^lf aViV^YZ bUV6
\Qcm hc_6^YRdUm `_b\_W^VV5 `aY]V^YS iQR\_^ S SYUV b\_W^_T_ cVa]Q5
^Q`aY]VaC

H6 69>41<<1daf5 3?<?B1a25 [5C27
[5C F ddB54f5 d7B55>f5 d2<E5ff7

H6 69>41<<161a25 3?<?B1a25 [5C27
[5C F d61B5425 617B55>25 612<E52f7

H6 69>41<<1a4a5 3?<?B1a25 [5C27
[5C F dB544B545 7B55>47B55>5 2<E542<E5f7

H6 ]F<978D5 69>41<<1]8a5 3?<?B1a25 [5C27
] F <978D5
[5C F d<978D8B545 <978D87B55>5 <978D82<E5f7

=_W^_ bUV\Qcm Y cQ[ 1^V`_^pc^_ XQhV]2C

H6 69>41<<112B1;1412B15 3?<?B1a25 [5C27
[5C F d12B1;1412B15 12B1;1412B15 12B1;1412B1f7

5\p hVT_ S UVZbcSYcV\m^_bcY Yb`_\mXdVcbp iQR\_^ S 69>41<<5 ]_W^_
\VT[_ `_^pcm5 Vb\Y Sb`_]^Ycm5 hc_ aViV^YV U\p XQ`a_bQ ]_WVc b_bc_pcm
YX R_\VV hV] _U^_Z bSpXY `VaV]V^^_Z b_ X^QhV^YV]7 5\p Y\\obcaQgYY
SVa^ݷ]bp [ `aVUY[Qcd 1>35CD?B5 _`YbQ^^_]d ^Q bca7 ==B7 @dbcm ^Q]
XQhV]6c_ `_^QU_RY\_bm ^QZcY SbV `Qal 5ݷ]_aVU_[6`_c_]`ݷ `aYbdcbcSd6
ojYV S bYbcV]V Y `aY nc_] ^V ^Qf_UpjYVbp S _c^_iV^YY @1B5>D ‑ Y^Q6
hV T_S_ap5 ^Qb Y^cVaVbdoc SbV `Qal 5ݷ]UVU6S^dݷ ݷ]UVU6`aQS^dݷ Y `a7
@_bca_Ycm b`Yb_[ cQ[Yf `Qa ]_W^_ b `_]_jmo 69>41<<5 _bcQ\_bm c_\m6
[_ `aYUd]Qcm5 S [Q[_] SYUV ]l f_cY] `_\dhYcm [QWUdo YX ^QZUV^^lf
`Qa7 >Q`aY]Va5 ]_W^_ `_bca_Ycm b`Yb_[ b`Yb[_S YX USdf n\V]V^c_SC

H6 69>41<<1dJ5 Mf5 11>35CD?B1J5 M25 >?D1@1B5>D1J5 M2225 U27
U F dd2UE31C25 2OB542f5 d2UE31C25 2S1>52f5 d2UE31C25 2\51>2f5 d
2UE31C25 2S5CC9312f5 d2UE31C25 2Q1>>182f5 d2UE31C25 2S?C5@82f5
d2UE31C25 2S?8>2f5 d2UE31C2L777f5 d777L777fL777f7

1 ]_W^_ Yb`_\mX_SQcm [Q[_Z6^YRdUm Y^eY[b^lZ _`VaQc_aC

H6 69>41<<1J8M5 11>35CD?B1J5 M25 >?D1@1B5>D1J5 M2225 U27
U F d2UE31C282OB5425 2UE31C282S1>525 2UE31C282\51>25 2UE31C28
2S5CC93125 2UE31C282Q1>>1825 2UE31C282S?C5@825 2UE31C282S?8>2
5 2UE31C282U1EB125 777 8 777L777f7
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; b_WQ\V^Yo5 S _R_Yf b\dhQpf @a_\_T bhݷ\ X^QhV^YV U b\Yi[_] U\Y^^l]5 hc_Rl
`VhQcQcm VT_ gV\Y[_]5 Y R\QT_`_\dh^_ _RaVXQ\ b`Yb[Y7 3`a_hV]5 Sbݷ S ^QiYf
ad[QfC

H6 69>41<<1J8M5 11>35CD?B1J5M25>?D1@1B5>D1J5M2225 U25 GB9D51U25 ><5 12?BD7
dUE31C8OB545UE31C8S1>55UE31C8\51>5UE31C8S5CC9315UE31C8Q1>>185UE31C8S?C5@85
UE31C8S?8>5UE31C8U1EB15S1C?>8S?C5@85S1C?>8S?8>5S1C?>8U1EB1f

8UVbm ]l `_caVR_SQ\Y _c @a_\_TQ Sl`_\^Ycm XQ`a_b [ 69>41<<5 ^Q`VhQcQcm `_6
\dhV^^_V X^QhV^YV U5 `VaVSVbcY bca_[d 1eYXYhVb[Y `VhQcQV]_V X^QhV^YV `_`Q\_
^Q n[aQ^ c_\m[_ S nc_c ]_]V^c2 Y `_b\V nc_T_ `aV[aQcYcm SlhYb\V^YV XQ`a_6
bQ ‑ hc_Rl `_b\V b`Yb[Q5 [_c_alZ dWV ^Q`VhQcQ^5 @a_\_T ^V `VhQcQ\ Vjݷ Y
`_\dhV^^_V aViV^YV U\p SbVT_ XQ`a_bQ 1[Q[ _^_ SlT\pUYc5 ]l dWV SYUV\Y27

B\VUdojVZ ]l aQbb]_caY] Sbca_V^^do `a_gVUdad 217?67 CQ[ WV
[Q[ Y 69>41<<5 217?6 `aY^Y]QVc caY QaTd]V^cQ ‑ iQR\_^5 gV\m Y
aVXd\mcQc7 2_\VV c_T_5 Vb\Y SbV bS_R_U^lV `VaV]V^^lV5 `aYbdcbcSdo6
jYV S gV\Y5 cQ[WV `aYbdcbcSdoc Y S iQR\_^V5 217?6 aQR_cQVc c_h^_
cQ[ WV5 [Q[ 69>41<<D aQX\YhYV ]VWUd ^Y]Y `a_pS\pVcbp5 \Yim [_TUQ
[Q[Qp6c_ YX `VaV]V^^lf gV\Y S iQR\_^ ^V S[\ohV^Q7 3Va^ݷ]bp [ ^Q6
iY] S^d[Q]6`aQS^d[Q] Y XQ]V^Y] 69>41<< ^Q 217?67 6b\Y nc_ RdUVc
VUY^bcSV^^l] _c\YhYV] ^_S_T_ XQ`a_bQ5 c_ aVXd\mcQc `_\dhYcbp a_S^_
c_c WV bQ]lZ5 hc_ Y aQ^miV5 ^_ S_c Vb\Y ]l YX iQR\_^Q dRVaݷ] `VaV6
]V^^do5 b__cSVcbcSdojdo `aVU[d5 Y _bcQSY] c_\m[_ `_c_][Q5 `_\dhY]
S_c hc_C

H6 217?61M5 11>35CD?B1J5 M25 >?D1@1B5>D1J5 M2225 U27
J F 2S1C?>25
U F d2S?C5@825 2S?8>25 2U1EB12f D
J F 2UE31C25
U F d2OB5425 2S1>525 2\51>25 2S5CC93125 2Q1>>1825 2S?C5@825
2S?8>25 2U1EB12f7

;Q[ SYUY]5 aViV^YZ cV`Vam USQ ‑ `_ _U^_]d ^Q [QWU_T_ `aVU[Q5 d [_6
c_a_T_ S `aY^gY`V Vbcm f_cp Rl _UY^ Yb[_]lZ `_c_]_[ 1S^d[5 `aQS^d[
Y c7 U727 ?RjVV `aQSY\_ cQ[_VC 217?6 e_a]YadVc _cUV\m^_V aViV^YV
U\p [QWU_Z S_X]_W^_Z [_]RY^QgYY X^QhV^YZ bS_R_U^lf `VaV]V^^lf5
Sf_UpjYf S gV\m5 ^_ ^V Sf_UpjYf S iQR\_^7

6jݷ _U^Q `_\VX^Qp Sbca_V^^Qp `a_gVUdaQ ^QXlSQVcbp C5D?6 Y _c6
\YhQVcbp _c 217?6 cV]5 hc_ b`Yb_[ aVXd\mcQc_S S [QWU_] `_\dhV^^_]
aViV^YY _^Q b_acYadVc Y dRYaQVc `_Sc_apojYVbp n\V]V^cl7

::7=7:<7 AQR_cQ b RQX_Z UQ^^lf
9bf_U^_ `_U RQX_Z UQ^^lf S @a_\_TV `_^Y]Q\_bm ]^_WVbcS_ SbVf

`aVUY[Qc_S5 _`aVUV\V^YV [_c_alf b_bc_p\_ Yb[\ohYcV\m^_ YX eQ[6
c_S 5 c_ Vbcm `aVU\_WV^YZ5 b_bc_pjYf YX _U^_Z ݷT_\_Slݷ Y ^V b_6
UVaWQjYf `VaV]V^^lf7 3 ^l^V bdjVbcSdojYf SVabYpf @a_\_TQ5 S\o6



=A= >VaQXadiQojYV `QaQUYT]l

hQp \`R5 RQX_Z UQ^^lf bhYcQocbp `aVUY[Qcl5 pS^_ Y\Y ^VpS^_ _Rk6
pS\V^^lV [Q[ UY^Q]YhVb[YV 7 5\p pS^_T_ _RkpS\V^Yp Yb`_\mXdVcbp
UYaV[cYSQ 4I>1=938:D ^Q`aY]Va5 Vb\Y ]l f_cY] S_ SaV]p Yb`_\^V^Yp
`a_TaQ]]l ]V^pcm S ^VZ Y^e_a]QgYo YX ^QiYf ݷTV^VQ\_TYhVb[Yfݷ
`aY]Va_S5 bc_Yc 1f_cp Y ^V b_SbV] _RpXQcV\m^_5 ^_ _R nc_] `_XWV2
`aVUdb]_caVcm S cV[bcV `aY]Va^_ cQ[do bca_h[dC

C6 4I>1=93 @1B5>D8;5 =1<58:5 65=1<58:7

3_ SaV]p aQR_cl `a_TaQ]]l ]_W^_ U_RQS\pcm S RQXd UQ^^lf ^_SlV
eQ[cl Y YXl]Qcm YX ^Vݷ Y]VojYVbp7 5_RQS\V^YV `a_YXS_UYcbp Sbca_6
V^^l]Y `a_gVUdaQ]Y 1CC5BD5 1CC5BD1 Y 1CC5BDJ7 Hc_Rl `_^pcm5 S hݷ]
b_bc_Yc _c\YhYV ]VWUd ^Y]Y5 ^dW^_ Sb`_]^Ycm5 hc_ eQ[cl 1Y S__RjV
`aVU\_WV^Yp25 Sf_UpjYV S `aVUY[Qc5 b c_h[Y XaV^Yp @a_\_TQ d`_apU_6
hV^l5 Y _c nc_T_ `_apU[Q ]_WVc XQSYbVcm `_\dhQV]_V aViV^YV5 `aYhݷ]
S _b_R_ cpWݷ\lf b\dhQpf S_`a_b b_bc_Yc ^V S c_]5 [Q[_S RdUVc `_apU_[
SlUQSQV]lf aViV^YZ U\p [Q[_T_6^YRdUm XQ`a_bQ5 Q S c_]5 ^Q`aY]Va5
RdUVc \Y aViV^YV S__RjV ^QZUV^_ Y\Y aViQcV\m dZUݷc S RVb[_^Vh^do
aV[dabYo7 CQ[ S_c5 1CC5BD1 U_RQS\pVc ^_SlZ eQ[c S ^QhQ\_ Yf gV`_h6
[Y5 c_ Vbcm `VaVU SbV]Y UadTY]Y eQ[cQ]Y c_T_ WV `aVUY[QcQD 1CC5BDJ5
^Q_R_a_c5 U_RQS\pVc S [_^VgD ^d Q U\p _Rlh^_T_ 1CC5BD `_XYgYp5 S [_6
c_ado RdUVc U_RQS\V^ eQ[c5 ^V b`VgYeYgYa_SQ^Q 1f_cp ^Q bQ]_] UV\V
S \`R6@a_\_TV 1CC5BD aQR_cQVc c_h^_ cQ[ WV5 [Q[ 1CC5BDJ27

DUQ\V^YV eQ[c_S YX RQXl UQ^^lf `a_YXS_UYcbp `a_gVUdaQ]Y
B5DB13D Y B5DB13D1<<7 B B5DB13D1<< Sbݷ `a_bc_C `QaQ]Vca_] VZ b\dWYc
b\_W^lZ cVa]5 S_X]_W^_5 b_UVaWQjYZ bS_R_U^lV `VaV]V^^lV 1^_ S
nc_] b\dhQV _Rlh^_ Yb`_\mXdVcbp Q^_^Y]^Qp `VaV]V^^Qp2D YX RQXl UQ^6
^lf `aY nc_] dUQ\pocbp SbV eQ[cl5 [_c_alV ]_W^_ d^YeYgYa_SQcm b
UQ^^l] cVa]_]7 >Q`aY]Va5 B5DB13D1<<1@1B5>D12S5CC93125 h22 dRV6
aݷc YX _c^_iV^Yp @1B5>D bSVUV^Yp _R_ SbVf UVcpf 5WVbbY[Y5 Q
B5DB13B1<<1=1<512S?8>222 dRVaݷc XQ`Ybm _ c_]5 hc_ 5W_^ pS\pVcbp
]dWhY^_Z7 6b\Y d[QXQcm h S [QhVbcSV SbVf QaTd]V^c_S cVa]Q5 b__cSVc6
bcSdojVV _c^_iV^YV 1Vb\Y dT_U^_5 cQR\YgQ2 RQXl UQ^^lf _`dbcVVc7
Bc_Yc _c]VcYcm5 hc_ _RaQjV^YV [ B5DB13D1<< SbVTUQ db`Vi^_5 UQWV
Vb\Y ^V dUQ\V^_ ^Y _U^_T_ eQ[cQ7

@_^pcm5 [Q[ aQR_cQVc `a_bc_Z B5DB13D5 ^Vb[_\m[_ b\_W^VV7 B]lb\
VT_ `QaQ]VcaQ c_h^_ cQ[_Z WV5 [Q[ Y d B5DB13DB1<<5 c_ Vbcm V]d `VaV6
UQݷcbp cVa] Y _^ dUQ\pVc YX RQXl UQ^^lf eQ[cl5 [_c_alV b ncY] cVa6
]_] d^YeYgYadocbpD ^_ UV\QVc _^ nc_ `_ _U^_]d eQ[cd5 `_b\V [QWU_T_
db`Vi^_T_ dUQ\V^Yp B5DB13D SlUQݷc db`Vf5 Q bS_R_U^lV `VaV]V^^lV YX
VT_ `QaQ]VcaQ _[QXlSQocbp bSpXQ^l b_ X^QhV^Yp]Y5 `_\dhV^^l]Y `aY
d^YeY[QgYY7 ;_TUQ eQ[c_S R_\miV ^V _bcQݷcbp5 B5DB13D XQSVaiQVcbp
^Vdb`Vi^_7 >Q`aY]VaC

H6 1CC5BD13?<?B1B54225 1CC5BD13?<?B17B55>225 1CC5BD13?<?B12<E5227
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DBE57

H6 B5DB13D13?<?B1a227
a F B54 D
a F 7B55> D
a F 2<E57

?c]VcY] _UY^ Y^cVaVb^lZ ]_]V^c7 6b\Y S [QhVbcSV QaTd]V^cQ \oR_]d
YX SQaYQ^c_S 1CC5BD Y\Y `a_gVUdaV B5DB13D1<< `VaVUQcm cVa] b cQ[Y]
T\QS^l] ed^[c_a_] Y Qa^_bcmo5 [_c_al] S RQXV UQ^^lf 1Y S__RjV
S baVUV Sl`_\^V^Yp2 ^V b__cSVcbcSdVc ^Y _UY^ eQ[c5 c_ Vbcm cQ[_T_
`aVUY[QcQ `_`a_bcd `_[Q hc_ ^Vc5 c_ _^ RdUVc b_XUQ^ Y _RkpS\V^ UY^Q6
]YhVb[Y]7 CQ[Y] _RaQX_]5 Vb\Y SQiQ `a_TaQ]]Q bQ]Q `_ bVRV 1S bS_ݷ]
cV[bcV2 ^V S^_bYc S _c^_iV^YV RQXl UQ^^lf ^Y _U^_T_ eQ[cQ5 `aVU6
`_\QTQp5 hc_ nc_ `a_YX_ZUݷc dWV S_ SaV]p Yb`_\^V^Yp5 c_ UYaV[cYSd
4I>1=93 d[QXlSQcm ^V _RpXQcV\m^_7 3`a_hV]5 \dhiV Vݷ Sb6ݷcQ[Y ^Q`Y6
bQcm5 hc_Rl `_[QXQcm RdUdjY] hYcQcV\p] `a_TaQ]]l5 hc�_ ]l Y]V\Y S
SYUd7

>l^Vi^YV aVQ\YXQgYY @a_\_TQ `_XS_\poc UV\Qcm UY^Q]YhVb[Y]Y 1Y ]_UY6
eYgYa_SQcm S_ SaV]p Yb`_\^V^Yp2 \oRlV `a_gVUdal5 Q ^V c_\m[_ `aVUY[Qcl5
b_bc_pjYV c_\m[_ YX eQ[c_S7 3_Xm]ݷ] ^Q bVRp b]V\_bcm ^Qbc_pcV\m^_ aV[_]V^6
U_SQcm ^V `_\mX_SQcmbp nc_Z S_X]_W^_bcmo7 >V bc_Yc `dcQcm _RaQRQclSQV]lV
UQ^^lV b `aQSY\Q]Y5 `_ [_c_al] `a_YXS_UYcbp ncQ _RaQR_c[QD cQ[YV SVjY _Rlh6
^_ `\_f_ [_^hQocbp7 >Q`aY]Va5 Vb\Y ^V _hV^m _`lc^lZ `a_TaQ]]Ybc ^Q`YiVc
`a_TaQ]]d cQ[5 hc_ _^Q RdUVc b_XUQSQcm UY^Q]YhVb[YV `a_gVUdal 1b_bc_pjYV
YX b\_W^lf `aVU\_WV^YZ2 ^Q _b^_SQ^YY Y^e_a]QgYY5 `a_hYcQ^^_Z YX S^Vi^Yf
Ybc_h^Y[_S 1b[QWV]5 YX eQZ\Q5 [_c_alZ [c_6c_ `aYb\Q\ hVaVX 9^cVa^Vc25 c_ ncd
`a_TaQ]]d ]_W^_ RdUVcm XQbcQSYcm UV\Qcm hc_ dT_U^_5 c7 V7 _^Q RdUVc XQSVU_]_
dpXSY]Q [ QcQ[V5 [_c_ado _Rlh^_ ^QXlSQoc 3?45 9>:53D9?>7

@_ nc_Z WV `aYhY^V ^V b\VUdVc Yb`_\mX_SQcm U\p hcV^Yp eQZ\_S b UQ^6
^l]Y ^Y 3?>CE<D5 ^Y B5145 UQ Y `aVUbcQS\pcm UQ^^lV 1S `a_cYS_`_\_W^_bcm
`a_TaQ]]Q]2 S SYUV cV[bcQ ^Q @a_\_TV c_WV ^V bc_Yc7

2QXd UQ^^lf S `aY^gY`V ]_W^_ Yb`_\mX_SQcm U\p Y]YcQgYY T\_6
RQ\m^lf `VaV]V^^lf7 >Q`aY]Va5 ]_W^_ `aVUdb]_caVcm UY^Q]YhVb[YZ
`aVUY[Qc 7<?21<hF1BC b USd]p QaTd]V^cQ]YC

C6 4I>1=93 7<?21<hF1BC8;7

5\p `aYbSQYSQ^Yp cV`Vam ]_W^_ RdUVc ^Q`YbQcm cQ[do `a_gVUdadC

1CC97>hF1B1_1B5 _1<E52 C6
B5DB13D1<<17<?21<hF1BC1_1B5 h225
1CC5BD117<?21<hF1BC1_1B5 _1<E5227

>d Q _RaQjQcmbp [ `VaV]V^^_Z ]_W^_ RdUVc ^Q`ap]do hVaVX `aVUY[Qc
7<?21<hF1BC `aY]Va^_ cQ[C

7775 7<?21<hF1BC1=IF1B912<55 a25 777



=A? >VaQXadiQojYV `QaQUYT]l

@aVWUV hV] UV\Qcm hc_6c_ `_U_R^_V5 f_a_i_ `_Ud]QZcV7 @a_TaQ]]Y6
a_SQ^YV ^Q @a_\_TV `_\VX^_ \Yim c_TUQ5 [_TUQ `a_TaQ]]Ybc d]VVc Y
f_hVc `aY]V^pcm \_TYhVb[do `QaQUYT]d5 c_TUQ [Q[ `VaV]V^^lV5 [ c_6
]d WV Vjݷ Y T\_RQ\m^lV ‑ nc_ Y]`VaQcYSjY^Q S _U^_] YX fdUiYf Vݷ
`a_pS\V^YZ7

::7=7:=7 ?e_a]\V^YV [_UQ ^Q @a_\_TV
@a_\_T ]_W^_ bhYcQcm fQaQ[cVa^l] `aVUbcQSYcV\V] U_S_\m^_ ]^_6

T_hYb\V^^_T_ bV]VZbcSQ pXl[_S `a_TaQ]]Ya_SQ^Yp5 S [_c_alf `a_6
TaQ]]Q b_bc_Yc YX `aVU\_WV^YZ5 [QWU_V YX [_c_alf Y]VVc XQT_\_S_[<>

Y ^V[_V cV\_5 S_X]_W^_5 `dbc_VD cV\_ _cUV\pVcbp _c XQT_\_S[Q [Q[Y]6c_
b`VgYQ\m^l] X^Q[_] 1S @a_\_TV nc_ 27ݷC6ݷ @aVU\_WV^Yp5 XQT_\_S[Y [_6
c_alf S [Q[_]6c_ b]lb\V ݷU_R^l_`ݷ 1U\p @a_\_TQ nc_ _X^QhQVc b_S`Q6
UQojYV T\QS^lZ ed^[c_a Y Qa^_bcm25 e_a]Yadoc `_U`a_TaQ]]l5 RdUm
c_ ݷa_gVUdal`ݷ 1`aVUY[Qcl2 S @a_\_TV Y\Y ed^[gYY S c_] WV FQb[V6
\V Y Na\Q^TVD _^Y [Q[ aQX Y bcQ^_Spcbp T\QS^l]Y R_VSl]Yݷ VUY^YgQ6
]Yݷ `a_TaQ]]l S gV\_]7 @_XWV ]l aQbb]_caY] pXl[ F_d`5 S [_c_a_]
ed^[gYY c_WV bca_pcbp `_ nc_]d `aY^gY`d5 f_cp 1S _c\YhYV _c @a_\_6
TQ2 Sb6ݷcQ[Y `aVU`_\QTQoc [Q[_V6c_ `_U_RYV XQT_\_S[QD ^_ ^Q `aQ[cY[V
hYcQcV\m S`_\^V ]_WVc bc_\[^dcmbp b UadTY]Y pXl[Q]Y5 S [_c_alf
cV[bc b_bc_Yc YX `aVU\_WV^YZ7 @_Uf_U [ _e_a]\V^Yo [_UQ ^Q pXl[Qf5
Yb`_\mXdojYf bY^cQ[bYb nc_T_ cY`Q5 Y]VVc _`aVUV\ݷ^^lV _b_RV^^_bcY7

@_[Q `aVU\_WV^YV d]VjQVcbp S _U^_Z bca_[V5 VT_ hQbc_ cQ[ S _U^d
bca_[d Y XQ`YblSQocC

>?h1DD13;1h5 df27
>?h1DD13;1Z5 daLUf2 C6 >?D11DD13;C1Z5 a225 >?h1DD13;1Z5 U27

‑ f_cp S ^V[_c_alf ad[_S_UbcSQf Y `aY]VaQf `aY]V^pVcbp UadT_Z
bcY\m5 `aVU`_\QTQojYZ5 hc_ ^Q _U^_Z bca_[V b XQT_\_S[_] `aVU\_WV6
^Yp ^V `YiVcbp R_\miV ^YhVT_5 UQWV Vb\Y `aQSQp hQbcm `aVU\_WV^Yp
b_bc_Yc SbVT_ YX _U^_Z DݷgV\Yݷ `aQSQp hQbcm SbVTUQ XQ`YblSQVcbp5 ^Q6
hY^Qp b_ b\VUdojVZ bca_[Y5 b_ bUSYT_] S`aQS_5 `aYhݷ] _Rlh^_ cQ[_Z
bUSYT SlRYaQoc aQS^l] cQRd\pgYYC

AE55>C1W5 [5CE<D2 C6
4?hAE55>C1W5 95 df5 [5CE<D27

3 nc_] b\dhQV _bcQݷcbp S_`a_b5 [Q[ aQb`_\_WYcm gV\Y `aQS_Z hQbcY5
Vb\Y Yf R_\miV _U^_Z5 ^_ _^Y5 S `aY^gY`V5 d]VjQocbp S _U^d bca_[d7
5_`dbcY]Q [Q[ XQ`Ybm Sݷ bc_\RY[ݷC

>?h1DD13;1Z5 daLUf2 C6
>?D11DD13;C1Z5 a225
>?h1DD13;1Z5 U27

<>3 Q^T\YZb[_] _aYTY^Q\V ‑ `a_bc_ 85145 c_ Vbcm 7ݷT_\_SQݷ
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‑ cQ[ Y XQ`Ybm Sݷ \Y^VZ[dݷC

>?h1DD13;1Z5 daLUf2 C6
>?D11DD13;C1Z5 a225 >?h1DD13;1Z5 U27

;Q[do YX ^Yf `aVU`_hVbcm5 aViQZcV bQ]YD [Q[ _Rlh^_5 VUY^bcSV^^_Z
aV[_]V^UQgYVZ XUVbm RdUVc `aYUVaWYSQcmbp [Q[_T_6c_ _U^_T_ bcY\p S_
SbVZ `a_TaQ]]V7 6b\Y WV `aVU\_WV^YV S _U^d bca_[d ^V d]VjQVcbp5
c_ _bcQݷcbp eQ[cYhVb[Y c_\m[_ _UY^ SQaYQ^c5 Q Y]V^^_ ‑ XQ`YbQcm VT_
Cݷ[_]bc_\RYݷ

C1=5C5D1df5 df27
C1=5C5D1daLUf5 V2 C6

=5=25B1a5 V25
45<5D5h1<<1a5 V5 V:25
45<5D5h1<<1a5 U5 U:25
C1=5C5D1U:5 V:27

=^_TYV QSc_al `a_TaQ]] ^Q @a_\_TV UV\Qoc _U^d Y cd WV fQaQ[cVa6
^do _iYR[d `aY _e_a]\V^YY cQ[Yf ]^_T_bca_h^lf `aVU\_WV^YZ5 Q
Y]V^^_ ‑ XQ`YblSQoc `VaSdo gV\m `aQS_Z hQbcY S _U^_Z bca_[V b XQT_6
\_S[_]5 Q `_b\VUdojYV gV\Y aQX]VjQoc c_h^_ `_U `VaS_Z7 @_\dhQVcbp
`aY]Va^_ cQ[C

C1=5C5D1df5 df27
C1=5C5D1daLUf5 V2 C6 =5=25B1a5 V25

45<5D5h1<<1a5 V5 V:25
45<5D5h1<<1a5 U5 U:25
C1=5C5D1U:5 V:27

>VU_bcQc_[ cQ[_T_ aViV^Yp ]l dWV ^V_U^_[aQc^_ _RbdWUQ\YC aQX]Va
_cbcd`Q _[QXlSQVcbp XQSYbpjY] _c ^V[Yf _Rbc_pcV\mbcS5 S UQ^^_] b\d6
hQV ‑ _c U\Y^l XQT_\_S[Q `aVU\_WV^Yp7

BYcdQgYo ]_WVc bY\m^_ _b\_W^Ycm `_pS\V^YV S `aVU\_WV^Ypf c_h6
[Y b XQ`pc_Z 1^Q`_]^Y]5 _^Q YX_RaQWQVc S @a_\_TV UYXko^[gYo27 6b\Y
`aVU\_WV^YV b_bc_Yc YX ^Vb[_\m[Yf Q\mcVa^QcYS5 aQXUV\ݷ^^lf c_h[_Z
b XQ`pc_Z5 Y [QWUQp Q\mcVa^QcYSQ d]VjQVcbp S bca_[d5 `a_jV SbVT_ cQ[
Y `YbQcm `_ _U^_Z Q\mcVa^QcYSV S bca_[VC
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=AA >VaQXadiQojYV `QaQUYT]l

6b\Y S Q^Q\_TYh^_Z bYcdQgYY ^V[_c_alV Q\mcVa^QcYSl S bca_[d ^V
`_]VjQocbp5 ]_W^_ `_b_SVc_SQcm hc_6c_ Sa_UV b\VUdojVT_C

<5H93h@B?35CCh381B1L85 U9>55 W5GCD1D55 \?61B5 [2 C6
9CC@1351L825 15

[ F \?61B5
W5GCD1D5 F 8?=5

D
dL8f F 2525 15

[ F d3?==1L\?61Bf5
W5GCD1D5 F 8?=5

D
dL8f F 2C25 15

[ F d3?<?>L\?61Bf5
W5GCD1D5 F 8?=5

D
5 7 7 7

8UVbm ]l S_b`_\mX_SQ\Ybm cV]5 hc_ S `aY]VaV b_`_bcQS\V^YV S]VbcV b
_cbVhV^YV] `aVUbcQS\pVc b_R_Z hc_6c_ Sa_UV ݷXQT_\_S[Qݷ U\p Q\mcVa6
^QcYSl5 `_b[_\m[d XQUQݷc db\_SYV5 `aY [_c_a_] UQ^^Qp Q\mcVa^QcYSQ
RdUVc Yb`_\^V^Q5 Q _bcQ\m^lV Yb`_\^V^l ^V RdUdc7 >d Q U\p R_\VV b\_W6
^lf b\dhQVS5 S _b_RV^^_bcY `aY Yb`_\mX_SQ^YY b[_R_[ U\p Tad``Ya_S6
[Y gV\VZ5 ]_W^_ `aVU\_WYcm b\VU_SQcm _RjY] `aY^gY`Q] _e_a]\V^Yp
S\_WV^^lf [_^bcad[gYZC ^QhQ\_ Y [_^Vg [_^bcad[gYY aQX]VjQcm bca_6
T_ UadT ^QU UadT_]5 Q Sbݷ S\_WV^^_V ‑ bUSYTQcm S`aQS_ ^Q `_bc_p^^lZ
aQX]Va bUSYTQ7

::7>7 <V^YSlV SlhYb\V^Yp

::7>7:7 5SV S_X]_W^lV bcaQcVTYY SlhYb\V^Yp
SlaQWV^YZ

3bV pXl[Y `a_TaQ]]Ya_SQ^Yp5 [_c_alV ]l aQbb]QcaYSQ\Y U_ bYf
`_a5 _RkVUY^pVc n^VaTYh^Qp bcaQcVTYp SlhYb\V^YZ 1Q^T\7 5175B
5F1<E1D9?>2<?C Vb\Y aVXd\mcQc SlhYb\V^Yp SlaQWV^Yp U_\WV^ Rlcm bSp6
XQ^ b `VaV]V^^_Z5 S c_] hYb\V b e_a]Q\m^l] `QaQ]Vca_] `aY SlX_6
SV ed^[gYY Y\Y `_U`a_TaQ]]l5 c_ SlaQWV^YV ^V]VU\V^^_ SlhYb\pVc6
bp7 ݷN^VaTYh^doݷ bcaQcVTYo hQbc_ ^QXlSQoc cQ[WV ݷbca_T_Zݷ 1Q^T\7
CDB93D2D S Q^T\_pXlh^_Z \YcVaQcdaV ]_W^_ SbcaVcYcm Vjݷ cVa]Y^ 7B554I
1Rd[SQ\m^lZ `VaVS_U ‑ 27ݷa_W_a\YSlZ`ݷ =l ^Qbc_\m[_ `aYSl[\Y [

<?1^T\YZb[_V b\_S_ 5175B ]_WVc Rlcm `VaVSVUV^_ [Q[ ݷn^VaTYh^lZݷ c_\m[_ S
U_S_\m^_ b`VgYeYhVb[Yf [_^cV[bcQf5 Q S `aY]V^V^YY [ SlhYb\V^Yo SlaQWV^YZ
Rl\_ Rl5 ^QSVa^_V5 `aQSY\m^_ Yb`_\mX_SQcm UadT_Z `VaVS_U ‑ 5ݷVcVa`V\YSlZ^ݷ nc_
\dhiV `VaVUQݷc b]lb\ cVa]Y^Q7



ݷ ::7>7 <V^YSlV SlhYb\V^Yp =AB

cQ[_]d `_Uf_Ud [ SlhYb\V^Yp]5 hc_ _Rlh^_ UQWV ^V XQUd]lSQV]bp _
S_X]_W^lf Q\mcVa^QcYSQf7

;_^Vh^_5 U\p [\QbbYhVb[Yf e_^^VZ]Q^_Sb[Yf pXl[_S `a_TaQ]]Ya_6
SQ^Yp5 cQ[Yf [Q[ BY Y\Y @Qb[Q\m5 TUV `VaV]V^^Qp Vbcm _R\Qbcm `Q]pcY
eY[bYa_SQ^^_T_ aQX]VaQ5 b`_b_R^Qp faQ^Ycm X^QhV^YV XQUQ^^_T_ cY`Q
Y c_\m[_5 ^Y[Q[_Z Q\mcVa^QcYSl ^V]VU\V^^_]d SlhYb\V^Yo5 b_RbcSV^6
^_ T_S_ap5 ^Vc7 9^_V UV\_ ‑ pXl[Y R_\VV Slb_[_T_ da_S^p7 Bca_TQp
cY`YXQgYp `VaV]V^^lf XUVbm ]_WVc _cbdcbcS_SQcm5 [Q[ ]l nc_ SYUV\Y
S \Yb`Qf Y @a_\_TV5 ^_ UQWV Vb\Y cY`YXQgYp Vbcm 1Q S_ ]^_TYf pXl[Qf
hV^m_ݷ Slb_[_T_ݷ da_S^p `VaV]V^^lV bca_T_ cY`YXYa_SQ^l25 c_ _^Q
Y]VVc _c^_iV^YV b[_aVV [ bV]Q^cY[V `a_TaQ]]l5 SYUY]_Z `a_TaQ]]Y6
bcd5 ^VWV\Y [ c_]d5 [Q[ `VaV]V^^lV Y Yf X^QhV^Yp RdUdc `aVUbcQS6
\V^l ^Q da_S^V ]QiY^^_T_ [_UQ7 9^QhV T_S_ap5 Vb\Y ^V _TaQ^YhYSQcm
da_SV^m pXl[Q pS^_Z aQR_c_Z b e_^^VZ]Q^_Sb[_Z `Q]pcmo5 c_ _U^_ Y
c_ WV ݷSYUY]_Vݷ X^QhV^YV5 `dbcm Y eY[bYa_SQ^^_T_ cY`Q5 ]_W^_ faQ6
^Ycm aQX^l]Y b`_b_RQ]Y5 ^Q`aY]Va5 S aQX^lf `aVUbcQS\V^Ypf5 SVUm
aQX]Va_] `Q]pcY5 eYXYhVb[Y _cSVUݷ^^l] `_U `VaV]V^^do5 ]l XUVbm
^V _TaQ^YhV^l7 >d Q S hYb\_ S_X]_W^lf `aVUbcQS\V^YZ _U^_T_ Y c_T_
WV X^QhV^Yp Sf_UYc5 [Q[ ]_W^_ S^VXQ`^_ U_TQUQcmbp5 ^VSlhYb\V^^_V
1`_[Q2 SlaQWV^YV5 aVXd\mcQc_] [_c_a_T_ bcQ^Vc Yb[_]_V X^QhV^YV7

9]V^^_ nc_ b__RaQWV^YV _c[alSQVc `dcm [ \V^YSl] SlhYb\V^Y6
p] 7 Bdcm Yf S c_]5 hc_ \oR_V X^QhV^YV5 [_c_a_V U_\W^_ `_\dhYcmbp
[Q[ aVXd\mcQc SlhYb\V^Yp SlaQWV^Yp5 cQ[ Y faQ^Ycbp S SYUV SlaQWV6
^Yp5 `_[Q S [Q[_Z6c_ ]_]V^c S SlhYb\V^Ypf nc_ X^QhV^YV ^V `_caVRdVc6
bp S pS^_] SYUV7 <Yim c_TUQ faQ^pjVVbp S `Q]pcY SlaQWV^YV ^Q[_^Vg
SlhYb\pVcbp Y XQ]V^pVcbp b_RbcSV^^l] aVXd\mcQc_]7

BQ]_V _hVSYU^_V U_bc_Y^bcS_ \V^YS_Z bcaQcVTYY SlhYb\V^YZ b_bc_6
Yc S c_]5 hc_ ^V[_c_alV SlaQWV^Yp S__RjV ^V RdUdc SlhYb\V^l ^Y6
[_TUQ7 >Q`aY]Va5 ^V[Qp ed^[gYp 1^QX_Sݷ] Vݷ 62 ]_WVc `aY^Y]Qcm USQ
`QaQ]VcaQ5 ^_ `VaSlZ Yb`_\mX_SQcm SbVTUQ5 Q Sc_a_Z ‑ c_\m[_ [_TUQ
`VaSlZ `QaQ]Vca aQSV^ ^d\oC

4?E2<5 614?E2<5 H5 4?E2<5 I2
K

B5DEB> H FF 9 H ;3I C H8;D
M

@aVUbcQSmcV bVRV cV`Vam SlaQWV^YV Sa_UV 61:5 7115 2225 `aYh5[ݷ hc_6
Rl dbY\Ycm neeV[c _c `aY]VaQ5 `aVU`_\_WYcV5 hc_ ed^[gYp 7 ‑
[Q[Qp6^YRdUm b\_W^Qp Y SlhYb\pVcbp _hV^m U_\T_7 ;_^Vh^_5 Vb\Y ]l
Y]VV] UV\_ b pXl[_] BY5 ed^[gYp 7 RdUVc SlhYb\V^Q5 _c nc_T_ ^Y6
[dUQ ^V UVcmbp5 ^_ S_c Vb\Y Q^Q\_TYh^Qp `a_TaQ]]Q RdUVc ^Q`YbQ^Q
^Q [Q[_]6^YRdUm YX pXl[_S b \V^YS_Z bcaQcVTYVZ SlhYb\V^YZ5 c_ U_
aVQ\m^_T_ SlX_SQ ed^[gYY 7 UV\_ cQ[ Y ^V U_ZUݷcC b e_a]Q\m^l]
`QaQ]Vca_] I ed^[gYY 6 RdUVc bSpXQ^_ X^QhV^YV S SYUV ^VSlhYb\V^6
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^_T_ SlaQWV^Yp 7115 225 S cV\V ed^[gYY 6 ncY] SlaQWV^YV] ^Y[c_
^V S_b`_\mXdVcbp5 cQ[ hc_ _^_ R\QT_`_\dh^_ YbhVX^Vc S]VbcV b bQ]_Z
`VaV]V^^_Z I S ]_]V^c _[_^hQ^Yp aQR_cl ed^[gYY 67

=_W^_ bUV\Qcm ^Qi `aY]Va Vjݷ R_\VV dRVUYcV\m^l]5 Vb\Y `aVUbcQSYcm5 hc_
ed^[gYp 7 SaV]p _c SaV]V^Y 1^Q`aY]Va5 `aY _`aVUV\ݷ^^lf X^QhV^Ypf `QaQ]Vc6
a_S2 S__RjV ^V XQSVaiQVc bS_o aQR_cd ‑ ^Q`aY]Va5 XQgY[\YSQVcbp Y\Y df_UYc
S RVb[_^Vh^do aV[dabYo7 @aY n^VaTYh^lf SlhYb\V^Ypf cQ WV dhQbcm `_bcYT^Vc
Y Sbo ^Qid `a_TaQ]]d5 c_TUQ [Q[ `aY SlhYb\V^Ypf \V^YSlf ^YhVT_ bcaQi^_T_
^V `a_YX_ZUݷc7

HQbc_ ]_W^_ SbcaVcYcm dcSVaWUV^YV5 hc_ p[_Rl \V^YSQp bcaQcV6
TYp SlhYb\V^YZ db[_apVc aQR_cd `a_TaQ]] S gV\_] XQ bhݷc _c[QXQ _c
SlhYb\V^Yp ^V^dW^lf X^QhV^YZ7 3 UVZbcSYcV\m^_bcY nc_5 ]pT[_ T_S_6
ap5 `aVdSV\YhV^YV7 B _U^_Z bc_a_^l5 \Yi^Yf SlhYb\V^YZ SbVTUQ ]_W6
^_ YXRVWQcm `dcݷ] TaQ]_c^_T_ ^Q`YbQ^Yp `a_TaQ]]lD cQ[5 S ^QiV]
`aY]VaV U_bcQc_h^_ Rl\_ Rl ed^[gYo 6 XQ]V^Ycm ]Q[a_b_] b cV] WV
Y]V^V]5 Q `aY db\_SYY `_UUVaW[Y [_]`Y\pc_a_] _`aVUV\ݷ^^lf SYU_S
_`cY]YXQgYY ‑ UQWV ^V XQ]V^pcm V5ݷ Q _RkpSYcm [Q[ `_UbcQS\pV]do
19><9>527 B UadT_Z bc_a_^l5 Y nc_ ^Q]^_T_ SQW^VV5 faQ^V^YV ^VSlhYb6
\V^^lf SlaQWV^YZ bQ]_ `_ bVRV _Rf_UYcbp U_bcQc_h^_ U_a_T_5 hc_Rl
S R_\miY^bcSV b\dhQVS bSVbcY ^Q ^Vc \oRdo n[_^_]Yo Y UQWV5 b[_aVV
SbVT_5 `VaVSVbYcm V7ݷ >_ \V^YSlV SlhYb\V^Yp Y^cVaVb^l5 [_^Vh^_ WV5
b_SbV] ^V b[_a_bcmo aQR_cl7

@_WQ\dZ5 _U^_ YX bQ]lf dUYSYcV\m^lf bS_ZbcS \V^YSlf SlhYb\V6
^YZ ‑ nc_ Yf b`_b_R^_bcm aQR_cQcm b RVb[_^Vh^l]Y bcad[cdaQ]Y UQ^6
^lf7 EYXYhVb[Y `aY nc_] hQbcm _RaQRQclSQV]_Z bcad[cdal UQ^^lf ‑
^Q`aY]Va5 RVb[_^Vh^_T_ b`Yb[Q ‑ faQ^Ycbp S SYUV ^VSlhYb\V^^_T_ Sl6
aQWV^Yp7 @_ ]VaV _RaQjV^Yp [ n\V]V^cQ] cQ[_T_ b`Yb[Q SlhYb\V^Yp
`a_USYTQocbp Sbݷ UQ\miV Y UQ\miV5 cQ[ hc_ ݷd`VaVcmbpݷ S [_^Vg b`Yb6
[Q _[QXlSQVcbp ^VS_X]_W^_C b[_\m[_ Rl n\V]V^c_S ]l ^Y XQ`a_bY\Y5
_^Y SbV _[QWdcbp bdjVbcSdojY]Y7

?U^Q YX ed^UQ]V^cQ\m^lf _b_RV^^_bcVZ \V^YS_Z bcaQcVTYY ‑ Vݷ
`aY^gY`YQ\m^Qp ^Vb_S]VbcY]_bcm b `_R_h^l]Y neeV[cQ]Y Y5 [Q[
b\VUbcSYV5 b ]_UYeYgYadojY]Y UVZbcSYp]Y [Q[ cQ[_Sl]Y5 SVUm S
ed^[gY_^Q\m^_] `a_TaQ]]Ya_SQ^YY ]_UYeYgYadojVV UVZbcSYV ]_6
WVc Rlcm c_\m[_ `_R_h^l] neeV[c_]7 3 bQ]_] UV\V5 S c_Z c_h[V `a_6
TaQ]]l5 TUV XQ`YbQ^_ ^V[_V SlaQWV^YV5 S _RjV] b\dhQV ^VYXSVbc^_
1Y ^V ]_WVc Rlcm YXSVbc^_125 [_TUQ nc_ SlaQWV^YV RdUVc SlhYb\V^_
Y RdUVc \Y _^_ SlhYb\V^_ S__RjV7 6b\Y U_`dbcYcm S SlaQWV^Ypf `_6
R_h^lV neeV[cl5 c_ `_b\VU_SQcV\m^_bcm5 S [_c_a_Z b__cSVcbcSdojYV
neeV[cl `a_pSpcbp5 RdUVc ^VS_X]_W^_ `aVUb[QXQcm5 `aYhݷ] ^V[_c_alV
YX _WYUQV]lf `_R_h^lf neeV[c_S S__RjV ^V `a_YX_ZUdc7 @aVUbcQSm6
cV bVRV5 [ `aY]Vad5 `a_TaQ]]d5 [_c_aQp Sa_UV Rl U_\W^Q SlSVbcY ^Q
n[aQ^ ^Vb[_\m[_ eaQX5 ^_ `_b\V XQ`db[Q hQbcm eaQX ^V `_pS\pVcbp ^Q
n[aQ^V b_SbV]5 Q _bcQ\m^lV SlS_Upcbp S bQ]_] ^V_WYUQ^^_] `_apU[V5



ݷ ::7>7 <V^YSlV SlhYb\V^Yp =B:

cQ[ hc_ Yc_T_SlZ cV[bc _[QXlSQVcbp b_SVaiV^^_ fQ_cYhV^7 3_`a_b _
S_X]_W^_bcY Yb`_\mX_SQ^Yp cQ[_Z `a_TaQ]]l [QWVcbp aYc_aYhVb[Y]7

::7>7;7 F_d` Y UadTYV ݷV^YSlV\ݷ pXl[Y
8Q`aVc ^Q \oRlV ]_UYeYgYadojYV UVZbcSYp ‑ ^Qbc_pjYZ XQ`aVc5

Q ^V c_5 hc_ ]l ^QR\oUQ\Y S UadTYf pXl[Qf Vb\Yݷ1 _hV^m ^QU_5 c_ ]_W6
2ݷ_^ ‑ `_a_WUQVc S`_\^V _hVSYU^lV `a_R\V]l7 ?Rf_UYcmbp RVX T\_6
RQ\m^lf `VaV]V^^lf5 `aYbSQYSQ^YZ5 gY[\_S Y `a_hVZ Y]`VaQcYSjY^l
]l5 ]_W^_ ^QUVpcmbp5 dWV ^QdhY\Ybm Y UQWV5 S_X]_W^_5 S_i\Y S_ S[db7
3 `a_TaQ]]Qf5 hmp XQUQhQ ‑ YX Ybf_U^lf UQ^^lf5 `_\^_bcmo U_bcd`6
^lf ^Q ]_]V^c bcQacQ `a_TaQ]]l5 `_\dhYcm ^V[YV aVXd\mcYadojYV
UQ^^lV ‑ c_WV ]_W^_ Sbݷ bUV\Qcm 5ݷ_^ed^[gY_^Q\mݷ ^Q`aY]Va5 _U^Y]
USYWV^YV] SlUQcm SbV aVXd\mcQcl5 `_bca_V^^lV SlXSQ^^_Z ed^[gYVZ5
[Q[ ]l bUV\Q\Y S >B7:7ݷ 1b]7 `aY]Va ^Q bca7 <:27 HVT_ c_h^_ ^V SlZ6
UVc ‑ cQ[ nc_ ^Q`YbQcm RVX caQUYgY_^^_T_ SS_UQ6SlS_UQ `a_TaQ]]d
Y^cVaQ[cYS^do5 c_ Vbcm cQ[do5 aQR_cQ [_c_a_Z XQSYbYc _c Sf_U^lf
UQ^^lf5 S_X^Y[QojYf S _cSVc ^Q Vݷ b_RbcSV^^lV UVZbcSYpD ncd `a_R\V6
]d ]l dWV d`_]Y^Q\Y ‑ b]7 XQ]VhQ^YV ^Q bca7 <;7 3 ݷV^YSlf\ݷ pXl[Qf
b ncY] `aYf_UYcbp [Q[6c_ b`aQS\pcmbp5 YX_RaVcQp SVbm]Q YX_jaݷ^^lV
[_^gV`gYYD S_X]_W^_5 _chQbcY `_nc_]d ݷV^YS_V\ݷ `a_TaQ]]Ya_SQ^YV
^V bc_\m `_`d\pa^_5 [Q[ ]_W^_ Rl\_ Rl _WYUQcm7 9X aVQ\m^_ Yb`_\m6
XdV]lf S ^QiV SaV]p pXl[_S `a_TaQ]]Ya_SQ^Yp eQ[cYhVb[Y c_\m[_
_UY^ ‑ FQb[V\m ‑ _R\QUQVc ݷV^YS_Z\ݷ bV]Q^cY[_Z7

; b_WQ\V^Yo5 b ncY] pXl[_] Vbcm _U^Q `a_R\V]QC _^ ^Qbc_\m[_ b\_6
WV^5 hc_ R_\miY^bcS_ `a_TaQ]]Ybc_S5 `YidjYf ^Q [ݷ^ 1S c_] hYb\V
XQ UV^mTY25 ^QhY^Qoc nc_ UV\Qcm5 ^V `_^Y]Qp c_\[_]5 hc�_ ^Q bQ]_]
UV\V UV\Qoc5 Y \Yim `_ `a_iVbcSYY XQ]Vc^_T_ SaV]V^Y U_bcYTQoc `_6
^Y]Q^Yp `a_Ybf_UpjVT_D XQhQbcdo ^Q nc_ df_UYc `_\c_aQ6USQ T_UQ7 6b6
\Y ^QhQcm _`YblSQcm FQb[V\m cQ[5 [Q[ nc_ _Rlh^_ UV\QVcbp5 `_^QhQ\d
nc_c pXl[ RdUVc [QXQcmbp hdcm \Y ^V Y]`VaQcYS^l]5 `_b[_\m[d c_5 hc_
cQ] `a_Ybf_UYc ^Q bQ]_] UV\V5 _[QWVcbp b[alc_ XQ bY^cQ[bYhVb[Y] bQ6
fQa_]5 [_c_alZ5 `_f_WV5 b`VgYQ\m^_ bUV\Q^ cQ[5 hc_Rl ed^[gY_^Q\m6
^_Z bdcY ^V Rl\_ SYU^_7 AQbb[QXQcm _ FQb[V\V [aQc[_5 ^_ `aY nc_]
cQ[5 hc_Rl `a_UV]_^bcaYa_SQcm VT_ `aYa_Ud b c_h[Y XaV^Yp `QaQUYT]
`a_TaQ]]Ya_SQ^Yp ‑ bdUp `_ SbV]d5 XQUQhQ ^VSl`_\^Y]Qp<@7

5\p Y\\obcaQgYY S_X]_W^_bcVZ \V^YSlf SlhYb\V^YZ ]l S_b`_\m6
XdV]bp UadTY] pXl[_] `a_TaQ]]Ya_SQ^Yp ‑ UQ\ݷ[Y] `aVU[_] FQb[V6
\p5 [_c_alZ ^QXlSQVcbp F_d` 1Q?@5<A27 BVZhQb nc_c pXl[ `_\^_bcmo

<@1Sc_a ^V dcSVaWUQVc5 hc_ bYV eYXYhVb[Y ^VS_X]_W^_5 eQ[c `_[Q \Yim S c_]5
hc_ bUV\Qcm cQ[_V SSVUV^YV S FQb[V\m ^V ]_WVc ^Y bQ] QSc_a5 ^Y [c_6\YR_ YX
cVf5 b hmY]Y cV[bcQ]Y `_ nc_]d pXl[d QSc_ad U_S_UY\_bm bcQ\[YSQcmbp7 3_X]_W^_5
[_]d6^YRdUm cQ[_Z aQbb[QX _ FQb[V\V dUQbcbp S RdUdjV]7

<AB\_S_ 8?@5 S `VaVS_UV b Q^T\YZb[_T_ X^QhYc 5ݷQUVWUQ^ݷ ^_5 Vb\Y SVaYcm 3Y[Y6
`VUYY5 S UQ^^_] b\dhQV pXl[ `_\dhY\ bS_ݷ Y]p S hVbcm `\_jQUY Q?@5 Y1B; \AE1B5
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SliV\ YX d`_caVR\V^Yp5 Rl\_ U_bcQc_h^_ b\_W^_ ^QZcY VT_ aQR_cQo6
jdo aVQ\YXQgYo7 B UadT_Z bc_a_^l5 Y]V^^_ nc_c pXl[ Yb`_\mX_SQ\bp S
[QhVbcSV Y\\obcaQcYS^_T_ S YXSVbc^_Z ]_^_TaQeYY EY\UQ Y FQaaYb_6
^Q5 `_bSpjݷ^^_Z ed^[gY_^Q\m^_]d `a_TaQ]]Ya_SQ^Yo d;=fD bQ] pXl[
U_bcQc_h^_ ]Y^YQcoaV^5 cQ[ hc_ VT_ _`YbQ^YV ]^_T_ ]VbcQ ^V XQZ]ݷc5
Y `aY nc_] _^ `_XS_\Yc `a_UV]_^bcaYa_SQcm USQ _b^_S^lf bS_ZbcSQ
SbVT_ bV]VZbcSQ pXl[_S5 _c ^VT_ `a_YX_iVUiYf ‑ S_6`VaSlf5 \V^Y6
Sdo bcaQcVTYo SlhYb\V^YZ5 Y5 S_6Sc_alf5 bca_Tdo cY`YXQgYo S[d`V
b QSc_]QcYhVb[Y] SlS_U_] cY`_S7

?c]VcY]5 hc_ cV_aVcYhVb[Y bdjVbcSdoc Vjݷ USQ \V^YSlf pXl[Q ‑
=YaQ^UQ 1V9B1>412 Y ;\Y^ 1L<51>27 ; b_WQ\V^Yo5 VUY^bcSV^^Qp aVQ\Y6
XQgYp =YaQ^Ul U_ Sc_a_Z `_\_SY^l ;9:B T_UQ _bcQSQ\Qbm `a_`aYVcQa6
^_Z5 hc_ ^V \dhiY] _RaQX_] b[QXQ\_bm ^Q Vݷ `_`d\pa^_bcYD S[\QUlSQcm
bS_ݷ SaV]p S YXdhV^YV Y^bcad]V^cQ5 ^Qf_UpjVT_bp S hmVZ6c_ b_RbcSV^6
^_bcY5 ^Vb[_\m[_ bcaQ^^_5 cQ[ hc_ U_ ^VUQS^VT_ SaV]V^Y _R nc_] pXl6
[V ]^_TYV b\liQ\Y5 ^_ ^Y[c_ c_\[_] ^V SYUV\5 [_TUQ WV aVQ\YXQgYo
Sb6ݷcQ[Y aViY\Y _c[alcm5 Rl\_ dWV `_XU^_7 Hc_ [QbQVcbp ;\Y^Q5 c_ YX
^VT_5 S_X]_W^_5 hc_6c_ Y `_\dhYcbpD S _bS_V^YY _^ Sbݷ WV `a_jV5 hV]
FQb[V\m7 CV] ^V ]V^VV5 U\p ^QiYf dhVR^lf gV\VZ _^ b\Yi[_] b\_WV^5
cQ[ hc_ ]l _bcQ^_SY]bp ^Q F_d`V7

::7>7<7 9^cVa`aVcQc_a Q?@5<5CC
9bf_U^Qp SVabYp aVQ\YXQgYY5 [_c_a_Z ]l S_b`_\mXdV]bp5 Rl\Q ^Q6

`YbQ^Q A_bb_] @QcVab_^_] 1[?CC Y1D5BC?>2D bdUp `_ c_]d5 hc_ SbV ]Q6
cVaYQ\l `_ pXl[d F_d` Rl\Y b VT_ \Yh^_Z bcaQ^Ygl dUQ\V^l 1Vb\Y
SVaYcm QafYSQ] bQZcQ G5271B389F57?B75 S ;9:< T_Ud25 QSc_a aVQ\Y6
XQgYY `_cVap\ [ ^VZ Y^cVaVb7 >V[_c_a_V SaV]p aVQ\YXQgYo `lcQ\bp
`_UUVaWYSQcm 1\V[bQ^Ua IQRQaiY^5 _^ [Q[ aQX Y `aYUd]Q\ ^QXSQ^YV
Q?@5<5CC ‑ ^_ [ ^Qbc_pjV]d ]_]V^cd VT_ bQZc5 `_bSpjݷ^^lZ F_d`d5 Yb6
hVX5 U_]V^^_V Y]p U_bcQ\_bm [YRVab[S_ccVaQ]5 bcaQ^YgQ ^Q P9DQE25 b_6
UVaWQSiQp R_\VV bSVWYV SVabYY Ybf_U^lf cV[bc_S5 c_WV dUQ\V^Q5 f_cp
]_W^_ ^QZcY ^V[_c_a_V [_\YhVbcS_ [\_^_S ^Q c_] WV P9DQE27

@aY ^Q`YbQ^YY nc_Z [^YTY QSc_a `aVU`_hݷ\ b_XUQcm bS_o bcaQ^Yh6
[d5 `_bSpjݷ^^do Sbݷ c_Z WV aVQ\YXQgYY ‑ Vbcm iQ^b5 hc_ ncQ bcaQ^Yh[Q
f_cp Rl ^V YbhVX^Vc5 [Q[ _bcQ\m^lV7 3 Ybf_U^Y[Y S^VbV^l ^VX^QhYcV\m6
^lV `aQS[Y5 S hQbc^_bcY5 U_RQS\V^Q S_X]_W^_bcm `a_YXS_UYcm hcV^YV
YX bcQ^UQac^_T_ `_c_[Q SS_UQ5 d[QXQS S]Vbc_ Y]V^Y eQZ\Q `dbcdo bca_6
[d 1Q ^V 845F8CD49>5 [Q[ `aVU\QTQ\_bm S Ybf_U^_Z aVQ\YXQgYY27 BcaQ6
^YgQ U_bcd`^Q `_ QUaVbd 8DD@C88GGG7CD?<I1B?F79>6?8=9C388?@5<5CC7
B[QhQS `_ bbl\[V b nc_Z bcaQ^Ygl QafYS Ybf_U^lf cV[bc_S5 aQb`Q[dZcV
VT_ [_]Q^U_Z

S NUY^RdaTV5 Q _^Q S bS_o _hVaVUm ^QXSQ^Q `_ Y]V^Y i_c\Q^Ub[_T_ QaYbc_[aQcQ
C_]QbQ F_d`Q5 WYSiVT_ S a_RRR SV[V7
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D1B 6HJ6 8?@5<5CC9?1FCD99;7D7J

‑ `_b\V hVT_ XQZUYcV S `_pSYSidobp UYaV[c_aYo 8?@5<5CC Y UQZ6
cV [_]Q^Ud =1;57 5V\Qcm nc_ ^Qbc_pcV\m^_ aV[_]V^UdVcbp S
bVQ^bV aQR_cl _Rlh^_T_ `_\mX_SQcV\p5 ^V QU]Y^YbcaQc_aQ1
6b\Y Sbݷ b_RaQ\_bm5 XQZUYcV S bYbcV]d b `aQSQ]Y bd`Va`_\mX_SQcV6
\p5 XQZUYcV S UYaV[c_aYo5 TUV b_RYaQ\Y Y^cVa`aVcQc_a5 Y UQZcV [_6
]Q^Ud =1;5 9>CD1<<7 9^cVa`aVcQc_a RdUVc dbcQ^_S\V^ S UYaV[c_aYo
8ECB8<?31<829>5 =1>6bcaQ^Yh[Q U\p ^VT_ ‑ S 8ECB8<?31<8=1>8=1>:5
Q RYR\Y_cVh^lV eQZ\l ‑ S 8ECB8<?31<8C81B588?@5<5CC8 1ncQ Y^e_a6
]QgYp `aYT_UYcbp5 Vb\Y Sl XQf_cYcV dRaQcm Y^cVa`aVcQc_a YX bS_VZ
bYbcV]l27 6b\Y hc_6c_ `_ZUݷc ^V cQ[5 bSpWYcVbm b QSc_a_]7

>Q ]_]V^c ^Q`YbQ^Yp [^YTY `_b\VU^pp SVabYp ^QXlSQ\Qbm
8?@5<5CC9?1FCD99;7D7J5 ^_ [ c_]d SaV]V^Y5 [_TUQ Sl ncd [^YTd RdUVcV
hYcQcm5 ^_]Va Q[cdQ\m^_Z SVabYY ]_WVc S_XaQbcY7

@a_TaQ]]l ^Q F_d`V `a_jV SbVT_ _e_a]\pcm f_a_i_ X^Q[_]l]
^Q] b`_b_R_] ‑ S SYUV b[aY`c_SD U\p nc_T_ 1c_h^VV5 S__RjV U\p hcV6
^Yp `a_TaQ]]l YX eQZ\Q2 Y^cVa`aVcQc_a `_UUVaWYSQVc e\QT 667 >Q6
`aY]Va5 `a_TaQ]]Q5 `VhQcQojQp bS_Y QaTd]V^cl [_]Q^U^_Z bca_[Y5
RdUVc SlT\pUVcm cQ[C

318ECB8<?31<829>88?@5<5CC 66
GB9D5 1B7FD

E\QT 66 S UVZbcSYcV\m^_bcY _X^QhQVc hYcQcmݷ cV[bc `a_TaQ]]l YX eQZ6
\Q5ݷ Q Y]p SQiVT_ b[aY`cQ5 [Q[ ]l X^QV]5 _`VaQgY_^^Qp bYbcV]Q `_U6
bcQSYc QSc_]QcYhVb[Y `aY XQ`db[V7 9^cVa`aVcQc_a ]_W^_ XQ`dbcYcm Y
RVX nc_T_ e\QTQ ‑ S aVWY]V Y^cVaQ[cYS^_T_ UYQ\_TQ b `_\mX_SQcV\V]5
[_c_alZ `_\VXV^ `aY _c\QU[V5 Q cQ[WV `aY YXdhV^YY pXl[Q F_d`5 hc_6
Rl ]_W^_ Rl\_ baQXd WV `_`a_R_SQcm ^VR_\miYV ed^[gYY7 BaVUbcSQ]Y
aVUQ[cYa_SQ^Yp bca_[ Y faQ^V^Yp Ybc_aYY Y^cVa`aVcQc_a ^V _b^Qj5^ݷ
cQ[ hc_ XQ`db[Qcm VT_ aV[_]V^UdVcbp hVaVX dcY\Ycd B<GB1@7

@aYT\QiV^YV Y^cVa`aVcQc_aQ [ SS_Ud b_bc_Yc YX USdf bY]S_\_S GC7
Bc_Yc baQXd WV XQ`_]^Ycm5 hc_ \oR_V `aVU\_WV^YV F_d`Q XQSVaiQVcbp
c_h[_Z b XQ`pc_Z5 cQ[ hc_5 `_[Q Sl Vݷ ^V SSVUݷcV5 Y^cVa`aVcQc_a RdUVc
bhYcQcm5 hc_ Sl Vjݷ ^V XQ[_^hY\Y SS_U7 6b\Y Sl ^QWQ\Y N>D5B5 ^_ ^YhV6
T_ ^V `a_YX_i\_ Y5 bQ]_V T\QS^_V5 ^V `_pSY\_bm _hVaVU^_V `aYT\QiV^YV
[ SS_Ud ‑ b[_aVV SbVT_5 Sl `a_bc_ XQRl\Y `a_ c_h[d b XQ`pc_ZD nc_ ^V
bcaQi^_5 `a_bc_ SSVUYcV Vݷ Y ^QW]YcV N>D5B Vjݷ aQX7

6UY^bcSV^^l] Yb[\ohV^YV] YX nc_T_ `aQSY\Q pS\pVcbp `_hV]d6c_ [_]Q^UQ
549D5 _ [_c_a_Z aVhm `_ZUݷc ^YWV7 @_]^Ycm nc_ ^V _RpXQcV\m^_5 c_h[d b XQ`pc_Z
]_W^_ SSVbcY Y cdc7

9^cVa`aVcQc_a _WYUQVc _c SQb SS_UQ [_]Q^U5 S hYb\_ [_c_alf Sf_6
UYc \oR_V SlaQWV^YV ‑ S nc_] b\dhQV SlaQWV^YV RdUVc SlhYb\V^_5 Q
U\p `_\dhV^^_T_ aVXd\mcQcQ Y^cVa`aVcQc_a ^Q`VhQcQVc X^QhV^YV Y cY`5
`aVUSQaݷ^^lV XQhV]6c_ bY]S_\_] GGC
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GC ; 4 < D
GG > C >E=

>Qf_Upbm S Y^cVa`aVcQc_aV5 ]_W^_ _`YblSQcm T\_RQ\m^lV Y]V^Q 1[_^6
bcQ^cl Y ed^[gYY2 b `_]_jmo [_]Q^U 453 Y 666 1Sbݷ `aQSY\m^_5 caY
cYaV ‑ nc_ c_WV [_]Q^UQ25 ^Q`aY]VaC

GC 453 3E25 C >E= 6G >E=D
GC 666 3E25 H EF H 3 H3 HD
GC 3E25 >D
GG :;> C >E=
GC 3E25 :9D
GG :999 C >E=

@_Ua_R^_bcY _ c_]5 [Q[ S F_d`V _`YblSQocbp ed^[gYY5 Sl ^QZUݷcV S
7?7<7::ݷ

6b\Y d SQb dWV Vbcm eQZ\ b ed^[gYp]Y ^Q F_d`V5 Sl ]_WVcV XQTad6
XYcm VT_ YX Y^cVa`aVcQc_aQ [_]Q^U_Z EC55 `QaQ]Vca_] [_c_a_Z b\dWYc
Y]p ]_Ud\p7 ; b_WQ\V^Yo5 XUVbm ^Qi Y^cVa`aVcQc_a `a_pS\pVc U_S_\m6
^_ ^V`aYpc^do _b_RV^^_bcmC [ Y]V^Y ]_Ud\p _^ U_RQS\pVc bdeeY[b
78?@ Y `lcQVcbp ^QZcY eQZ\ b cQ[Y] Y]V^V] S cV[djVZ UYaV[c_aYY7
8QbcQSYcm VT_ `a_hYcQcm eQZ\ b UadTY] bdeeY[b_] Y8Y\Y YX UadT_Z
UYaV[c_aYY ^VS_X]_W^_5 Y\Y5 S_ Sbp[_] b\dhQV5 SQi `_[_a^lZ b\dTQ
^V `_^p\ [Q[7

B\VUdojQp S_X]_W^_bcm Y^cVa`aVcQc_aQ ^Q `VaSlZ SXT\pU SlT\p6
UYc U_S_\m^_ bcaQ^^_5 ^_5 ^QU_ `aYX^Qcm5 _[QXlSQVcbp dU_R^Q7 ;_]Q^UQ
549D `_XS_\pVc _caVUQ[cYa_SQcm Ybf_U^lZ eQZ\5 ^Q`YbQ^^lZ ^Q F_6
d`V5 ^V Slf_Up `aY nc_] YX Y^cVa`aVcQc_aQD `aQSY\Q Y _TaQ^YhV^Yp
cdc cV WV5 hc_ Y U\p [_]Q^Ul EC5 YX `aVUlUdjVT_ `QaQTaQeQ7 9^6
cVa`aVcQc_a XQ`db[QVc cV[bc_SlZ aVUQ[c_a5 d[QXQ^^lZ S `VaV]V^^_Z
_[adWV^Yp NMR]X[5 Q Vb\Y nc_Z `VaV]V^^_Z S _[adWV^YY ^Vc ‑ aVUQ[6
c_a F97 6b\Y 5ݷUd\m_[ݷ [_c_alZ Sl _c[al\Y ^Q aVUQ[cYa_SQ^YV5 Rl\
`_U[\ohݷ^ [_]Q^U_Z EC55 c_ `_b\V Slf_UQ YX aVUQ[c_aQ Y^cVa`aVcQc_a
_R^_SYc SVabYY Sf_UpjYf S ^VT_ ed^[gYZ7

6bcm cdc5 S`a_hV]5 Y _`aVUV\ݷ^^_V ^VdU_RbcS_7 6b\Y Sl `aY aVUQ[6
cYa_SQ^YY bUV\Q\Y _iYR[d5 c_ Y^cVa`aVcQc_a5 _R^QadWYS nc_5 SVa^ݷc
SQb _RaQc^_ S aVUQ[c_a5 TUV S cV[bcV Sl ^QZUݷcV bca_[Y5 ^QhY^QojYVbp
b bY]S_\Q I5 b_UVaWQjYV b__cSVcbcSdojdo UYQT^_bcY[d7 9UVp5 Rlcm
]_WVc5 Ybf_U^_ ^V`\_fQp5 S_c c_\m[_ cV`Vam SQ] ^V dUQbcbp cQ[ `a_bc_
dZcY ‑ Y^cVa`aVcQc_a RdUVc aQX XQ aQX_] S_XSaQjQcm SQb S aVUQ[c_a5
`_[Q Sl ^V Yb`aQSYcV SbV _iYR[Y7 1\mcVa^QcYS_Z nc_]d _bcQݷcbp aQXSV
hc_ `aYRYcm Y^cVa`aVcQc_a [_]Q^U_Z ;9<< YX UadT_T_ _[_i[Q7 6b\Y
nc_T_ UV\Qcm ^V f_hVcbp5 ^_ Y Yb`aQS\pcm _iYR[d `ap]_ bVZhQb Sl `_
[Q[Y]6c_ `aYhY^Q] ^V f_cYcV5 ]_W^_ `_`a_R_SQcm ݷXQ[_]]V^cQaYcmݷ
_iYR_h^lZ eaQT]V^c `a_TaQ]]l5 `_bcQSYS `VaVU [QWU_Z bca_h[_Z
bY]S_\ 7ݷ1ݷ
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=VWUd `a_hY]5 c_ WV bQ]_V `a_YX_ZUݷc5 Vb\Y _iYR[Y RdUdc _R^Qad6
WV^l S eQZ\V5 [_c_alZ Sl `_caVR_SQ\Y XQTadXYcm [_]Q^U_Z EC5 ‑ Sl
_[QWVcVbm S aVUQ[c_aV Y Y^cVa`aVcQc_a SQb _ccdUQ ^V Sl`dbcYc5 `_[Q
Sl ^V Yb`aQSYcV _iYR[Y7

;_]Q^UQ 49C@<1I `_XS_\pVc dSYUVcm SbV Y]V^Q 1ed^[gYY Y [_^bcQ^6
cl25 [_c_alV Sl SSV\Y XQ SaV]p cV[djVT_ bVQ^bQ5 S]VbcV b Yf _`YbQ6
^Yp]YD ^Q _RkV[cl5 XQTadWV^^lV YX eQZ\_S b `_]_jmo EC55 nc_ ^V
aQb`a_bcaQ^pVcbp ‑ Y^cVa`aVcQc_a c_\m[_ d[QWVc5 hc_ b__cSVcbcSdo6
jYZ ]_Ud\m Rl\ `_U[\ohݷ^ 1b_RbcSV^^_ T_S_ap5 ^Q`VhQcQVc UYaV[cYSd
EC5 S cQ[_] SYUV5 S [_c_a_] Vݷ ^QU_ UQcm5 hc_Rl `_U[\ohYcm ]_Ud\m27
;_]Q^UQ C1F5 `_XS_\pVc aVXd\mcQcl bS_VZ aQR_cl 1`_`a_bcd T_S_ap5
Sb5ݷ hc_ `_[QXlSQVc 49C@<1I2 b_faQ^Ycm S XQUQ^^_] eQZ\V 1bdeeY[b
78?@ d[QXlSQcm ^V ^QU_5 Y^cVa`aVcQc_a VT_ U_RQSYc QSc_]QcYhVb[Y27
6bcm Y UadTYV [_]Q^Ul5 ^_ aQbb[QX _ ^Yf ]l _`dbcY]7

; b_WQ\V^Yo5 Y^cVa`aVcQc_a Q?@5<5CC ‑ _c[a_SV^^_ n[b`VaY]V^6
cQ\m^lZ5 Y YX `QaQTaQeQ5 `_bSpjݷ^^_T_ SS_Ud6SlS_Ud5 nc_ RdUVc f_a_6
i_ SYU^_7 DSl5 UadT_T_ Y^cVa`aVcQc_aQ F_d`Q d ^Qb ^Vc5 Q `a_Y\\o6
bcaYa_SQcm \V^YSlV SlhYb\V^Yp hV]6c_ Sb6ݷcQ[Y ^QU_7

::7>7=7 <V[bY[Q Y bY^cQ[bYb pXl[Q F_d`
@a_TaQ]]Q ^Q F_d`V b_bc_Yc YX `aVU\_WV^YZ5 [QWU_V YX [_c_alf

^QhY^QVcbp b Y]V^Y UYaV[cYSl 1Vb\Y dT_U^_5 [_]Q^Ul2 Y XQ[Q^hYSQVc6
bp c_h[_Z b XQ`pc_Z7 @aVU\_WV^YV ]_WVc XQ^Y]Qcm `a_YXS_\m^_V [_6
\YhVbcS_ bca_[5 f_cp hQjV SbVT_ VT_ bcQaQocbp d]VbcYcm S _U^d bca_[d5
Vb\Y5 [_^Vh^_5 nc_ ^V `aYS_UYc [ Slf_Ud XQ TaQ^Ygd U_`dbcY]_Z iYaY6
^l cV[bcQ 1^Q`_]^Y]5 hc_ nc_ A9 bY]S_\_SD [Q[ S_UYcbp5 Y^cVa`aVcQc_6
ad b_SVaiV^^_ Sbݷ aQS^_5 [Q[_Z iYaY^l RdUVc ^Qi cV[bc5 ^_ U\p ^Qb
SQW^_5 hc_Rl VT_5 `_]Y]_ `a_hVT_5 Rl\_ \VT[_ hYcQcm27

<V[bYhVb[YZ Q^Q\YXQc_a aQR_cQVc XUVbm U_S_\m^_ `a_bc_7 ;_]]V^6
cQaYY ^QhY^Qocbp b S_b[\YgQcV\m^_T_ X^Q[Q 1`aY db\_SYY5 hc_ _^ ^V
Rl\ S^dcaY Q`_bca_e_S Y [QSlhV[2 Y `a_U_\WQocbp U_ [_^gQ bca_6
[Y7 BY]S_\_S6aQXUV\YcV\VZ cdc SbVT_ iVbcmC XQ`pcQp5 c_h[Q b XQ`pc_Z5
[adT\lV Y [SQUaQc^lV b[_R[Y7 ;a_]V ^Yf Y^cVa`aVcQc_a SlUV\pVc S
[QhVbcSV \V[bV] hYb\_SlV5 bY]S_\m^lV Y bca_[_SlV \YcVaQ\l 1`aQ[cY6
hVb[Y `_ `aQSY\Q] BY ‑ bY]S_\l S _UY^_h^lf Q`_bca_eQf5 bca_[Y S
US_Z^lf [QSlh[Qf5 SbVS_X]_W^lV e>5 eD Y `a_hYV c_WV aQR_cQoc27 >Q6
[_^Vg5 b\_SQ 1[Q[ [\ohVSlV5 cQ[ Y YUV^cYeY[Qc_al2 ]_Tdc _c^_bYcmbp
[ _U^_]d YX USdf SYU_S7 B\_SQ `VaS_T_ SYUQ hcY_`ݷ bYi^lVݷ ‑ ^Q6
hY^Qocbp b \QcY^b[_Z Rd[Sl Y\Y X^Q[Q `_Uhݷa[YSQ^Yp5 UQ\miV ]_WVc
Rlcm \oRQp `_b\VU_SQcV\m^_bcm Rd[S5 gYea5 cVf WV `_Uhݷa[YSQ^YZ5
`\ob S [_^gV ]_W^_ U_RQSYcm _UY^ Y\Y R_\miV Q`_bca_e_S ‑ icaY6ݷ
f_S5ݷ `_\dhYS hc_6c_ Sa_UV H’ Y\Y <978D:;’’’7 B\_SQ Sc_a_T_ SYUQ Sl6
T\pUpc ^Vb[_\m[_ ^V_WYUQ^^_C S ^Yf ]_Tdc Sf_UYcm \oRlV bY]S_\l5
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[a_]V `a_RV\_S5 Rd[S5 gYea5 `_Uhݷa[YSQ^Yp5 S_b[\YgQcV\m^_T_ X^Q[Q5
[QSlhV[ Y Q`_bca_e_S7 @aY]VaQ]Y cQ[Yf b\_S ]_Tdc b\dWYcm X^Q[Y
QaYe]VcYhVb[Yf _`VaQgYZ Y baQS^V^YZ5 ^_ cQ[WV Y Sbp[YV n[X_cYhV6
b[YV [_]RY^QgYY Sa_UV 4445 gLg5 6F3F65 56I34 Y `a_hVV S cQ[_] UdfV7
@_b[_\m[d b\_SQ `VaS_T_ Y Sc_a_T_ cY`Q ^V `VaVbV[Qocbp `_ U_`dbcY6
]l] bY]S_\Q]5 Yf ]_W^_ ^V aQXUV\pcm `a_RV\Q]Y ‑ Y^cVa`aVcQc_a
bQ] X^QVc5 [Q[ Yf _cUV\Ycm UadT _c UadTQ5 Q b\_SQ Sc_a_T_ cY`Q ‑ Vjݷ
Y _c hYb\_Slf \YcVaQ\_S7 @_nc_]d5 ^Q`aY]Va5 1426;> ]_W^_ ^Q`YbQcm
RVX `a_RV\_S7

B\VUdojYV b\_SQ pS\pocbp [\ohVSl]Y Y Yb`_\mXdocbp Y]VojVZbp
SVabYVZ Y^cVa`aVcQc_aQC

44 666 C EF FF FG L
12CDI@5 41D1 453 49C@<1I 5<C5 549D 5H9D 96 9> 9>69H 9>69HB
<1=241 <5D <5DB53 @B9F1D5 C1F5 D85> DI@5 DI@5F1B EC5C
G85B5 G85B5B53 GB9D5

;a_]V c_T_5 b\_SQ

5>4 =?4E<5 >?>?@ @E23?>CD @E26E> @E2DI@5

XQaVXVaSYa_SQ^l5 ^_ ^V Yb`_\mXdocbpD Yf _b_RlZ bcQcdb _`aQSUlSQVc6
bp b_S]VbcY]_bcmo b [Q[Y]Y6c_ UadTY]Y aVQ\YXQgYp]Y F_d`Q5 [_c_6
alV [ ^QiV]d SaV]V^Y UQS^_ Y `a_h^_ di\Y S `a_i\_V7 >Q[_^Vg5 b\_6
SQ e5 EC5 Y 9>69HB< c_WV XQaVXVaSYa_SQ^l Y bhYcQocbp bY^_^Y]Q]Y
b__cSVcbcSV^^_ U\p <1=2415 EC5C Y 9>69HB7

B `_]_jmo UYaV[cYS 9>69H Y 9>69HB ]_W^_ \oRlV b\_SQ5 ^V pS\p6
ojYVbp [\ohVSl]Y5 _RkpSYcm Y^eY[b^l]Yݷ _`VaQgYp]Yݷ Y e_a]Ya_6
SQcm b Yf `_]_jmo SlaQWV^Yp5 `_U_R^lV QaYe]VcYhVb[Y]D `_Ua_R^_
]l nc_c ]_]V^c aQbb]QcaYSQcm ^V RdUV]7

1aYe]VcYhVb[YV _`VaQgYY Y _`VaQgYY baQS^V^Yp
4 6 3 8 =?4 49F F 8F E FE G GF

1Y UadTYV2 SS_Upcbp [Q[ Y]V^Q RYR\Y_cVh^lf ed^[gYZ5 c_ Vbcm [\ohV6
Sl]Y b\_SQ]Y ^V pS\pocbp ‑ ^Q`aY]Va5 ]_W^_ Yf Yb`_\mX_SQcm [Q[
Y]V^Q \_[Q\m^lf `VaV]V^^lf7 ?c]VcY] _UY^ ]_]V^cC d^Qa^_T_ ]Y6
^dbQ S F_d`V ^Vc 1[Q[5 aQXd]VVcbp5 Y d^Qa^_T_ `\obQ25 `aYf_UYcbp
`YbQcm hc_6c_ Sa_UV 9 6 J7

;Q[ ^Y bcaQ^^_5 ^V pS\pocbp [\ohVSl]Y cQ[WV Y Y]V^Q Sbca_V^^lf
cY`_S5 Y ]^_TYV UadTYV b\_SQ5 SS_UY]lV Y^cVa`aVcQc_a_] S T\_RQ\m^_Z
_R\QbcY SYUY]_bcY7

::7>7>7 =_UV\m UQ^^lf Y bYbcV]Q cY`_S
F_d` ‑ pXl[ bca_T_ cY`YXYa_SQ^^lZD nc_ _X^QhQVc5 hc_ ed^[gYY

`aY^Y]Qoc ^Q Sf_U `QaQ]Vcal bca_T_ _`aVUV\ݷ^^lf cY`_S5 b`Yb[Y b_6
bc_pc YX X^QhV^YZ _U^_T_ Y c_T_ WV cY`Q Y c7 U7 ;Q[ _Rlh^_ S cQ[Yf
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b\dhQpf5 bYbcV]Q cY`_S _b^_SlSQVcbp ^Q ^Vb[_\m[Yf 1S UQ^^_] b\dhQV
hVclaݷf2 Sbca_V^^lf cY`Qf 5 YX [_c_alf ]_W^_ [_^bcadYa_SQcm
cY`l R_\VV b\_W^lV ‑ `_\mX_SQcV\mb[YV 7

A_\m Sbca_V^^lf cY`_S S F_d`V YTaQoc >E= ‑ hYb\_ 1S Y]VojVZbp
d ^Qb aVQ\YXQgYY U\p hYbV\ Yb`_\mXdVcbp `aVUbcQS\V^YV5 YXSVbc^_V S
BY [Q[ cY` 4?E2<525 DBEF1< ‑ \_TYhVb[_V X^QhV^YV DBE5 Y\Y 61<C55
Y 381B ‑ `a_bc_Z _U^_RQZc_SlZ bY]S_\ 1[Q[ Y S R_\miY^bcSV UadTYf
pXl[_S5 S F_d`V [_^bcQ^cl nc_T_ cY`Q XQ`YblSQocbp S Q`_bca_eQf27

3VabYp F_d`Q5 _`YblSQV]Qp S d`_]Y^QSiVZbp SliV ]_^_TaQeYY d;=f5 b_6
UVaWQ\Q Vjݷ cY` B51<5 Q cY` >E= _TaQ^YhYSQ\Q gV\l]Y hYb\Q]Y7

?U^Y] YX _b^_S^lf SYU_S `_\mX_SQcV\mb[Yf cY`_S Slbcd`QVc [_a6
cVW5 `_ bS_VZ bdcY `_f_WYZ ^Q `Qb[Q\VSb[do XQ`Ybm Y\Y bcad[cd6
ad YX BYC nc_ d`_apU_hV^^lZ ^QR_a XQUQ^^_T_ [_\YhVbcSQ X^QhV^YZ5
[QWU_V YX [_c_alf Y]VVc bS_Z 1_`pcm WV XQUQ^^lZ2 cY`7 BQ]Y [_a6
cVWY XQ`YblSQocbp S SYUV `_b\VU_SQcV\m^_bcY X^QhV^YZ5 XQ[\oh6^ݷ
^lf S [adT\lV b[_R[Y Y aQXUV\ݷ^^lf XQ`pcl]Y5 Q cY` [_acVWQ XQUQ6
cbpݷ `VaVhYb\V^YV] cY`_S VT_ n\V]V^c_S hVaVX bY]S_\ 37 >Q`aY]Va5
1;>5 <?5 =B2 ‑ nc_ [_acVW YX caݷf gV\lf hYbV\5 Q >E=3>E=3>E= ‑
VT_ cY`D 1;>5 ’1’5 DBEF1<2 ‑ nc_ [_acVW YX caݷf n\V]V^c_S aQX^lf
cY`_S5 Q VT_ cY`5 [Q[ ^Vb\_W^_ U_TQUQcmbp5 _R_X^QhQVcbp SlaQWV^Y6
V] >E=3381B3DBEF1<7 Ed^[gYY S F_d`V `aY^Y]Qoc ^Q Sf_U Y
S_XSaQjQoc `a_YXS_\m^lV [_acVWYD S _`aVUV\ݷ^^_] b]lb\V ]_W6
^_ b[QXQcm5 hc_ d ed^[gYZ S nc_] pXl[V SbVTUQ a_S^_ _UY^ `QaQ]Vca5
^_ nc_c `QaQ]Vca ‑ [_acVW5 cQ[ hc_ `VaVUQcm ]_W^_ b[_\m[_ dT_U^_
X^QhV^YZD c_ WV [QbQVcbp Y S_XSaQjQV]_T_ X^QhV^Yp7

6jݷ _UY^ ݷb\_W^lZݷ cY` ‑ b`Yb_[D S _c\YhYV _c [_acVWQ b`Y6
b_[ ]_WVc Rlcm `a_YXS_\m^_Z U\Y^l5 c7 V7 U\Y^Q b`Yb[Q ^Y[Q[ ^Q VT_
cY` ^V S\YpVcD ^_ n\V]V^cl b`Yb[Q _RpXQ^l Y]Vcm _UY^ Y c_c WV cY`7
; b`Yb[Q] ]l Vjݷ SVa^ݷ]bp7

2_\VV b\_W^lZ U\p `_^Y]Q^Yp b`_b_R b_XUQ^Yp ^_Slf cY`_S
^Vb[_\m[_ ^Q`_]Y^QVc c_5 [Q[ ]l S @a_\_TV bca_Y\Y cVa]l b `_]_6
jmo ed^[c_a_S5 c_\m[_ XUVbm S]Vbc_ b\_SQ ݷed^[c_aݷ Yb`_\mXdVcbp
cVa]Y^ 7ݷbcad[c_a^_]ݷ 3 a_\Y [_^bcad[c_aQ ]_WVc Slbcd`Qcm \o6
R_Z YUV^cYeY[Qc_a7 ;_^bcad[c_a `aY]V^pVcbp [ `a_YXS_\m^_]d [_a6
cVWd5 ^Q`aY]Va5 ]_W^_ ^Q`YbQcm @?9>D1>E=3>E=2D Vb\Y [_acVW b_bc_Yc
YX _U^_T_ n\V]V^cQ Y\Y S__RjV `dbc_Z5 b[_R[Y ]_W^_ _`dbcYcm7 ;_^6
bcad[c_a5 ݷlZ^^ݷ^aY]V`ݷ [ `dbc_]d [_acVWd ‑ c_ Vbcm `_`a_bcd XQ6
`YbQ^^lZ bQ] `_ bVRV ‑ UQݷc f_a_i_ ^Q] X^Q[_]_V X^QhV^YV5ݷ [_c_a_V
_c\YhQVcbp _c UadTYf5ݷ c_ Vbcm X^QhV^YV5 Y]VojVV Y]p Y `aVUbcQS\p6
ojVV b_R_Z SVjmݷ S bVRVݷ ‑ ^YhVT_5 [a_]V Y]V^Y Y c_T_ eQ[cQ5 hc_
_^_ ^V aQS^_ ^YhV]d5 [a_]V bQ]_T_ bVRp5 `a_ cQ[_V X^QhV^YV b[QXQcm
^V\mXp7 B `_]_jmo cQ[Yf X^QhV^YZ Y bY]S_\Q 445 _X^QhQojVT_ _RkVUY6
^V^YV ]^_WVbcS5 ]_W^_ `_bca_Ycm `VaVhYb\Y]lZ cY` ‑ hc_6c_
Sa_UV B54 44 7B55> 44 2<E57
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BaQXd WV _T_S_aY]bp5 hc_ bY]S_\ 44 Y ^_SlV
Y]V^Q6[_^bcad[c_al ]_Tdc SbcaVhQcmbp S `a_TaQ]]V c_\m[_
S UYaV[cYSQf _`YbQ^Yp ^_Slf cY`_S5 `aYhݷ] c_\m[_ ^Q Yf
SVaf^V] da_S^V7 NcY] _^Y aVX[_ _c\YhQocbp _c bY]S_\Q 35 XQUQ6
ojVT_ cY`l6[_acVWY ‑ _^ ]_WVc SbcaVhQcmbp TUV dT_U^_5 TUV `_
b]lb\d `aVU`_\QTQVcbp cY`7 5YaV[cYSQ5 _`YblSQojQp ^_SlZ cY`5
^QhY^QVcbp b [\ohVS_T_ b\_SQ 41D15 `_b\V [_c_a_T_ XQ`YblSQVcbp
YUV^cYeY[Qc_a ‑ Y]p U\p ^_S_T_ cY`Q5 XQcV] bcQSYcbp X^Q[ FF Y
`YiVcbp SlaQWV^YV5 XQUQojVV b_RbcSV^^_ SS_UY]lZ cY`7 ;Q[ Y \oR_V
`aVU\_WV^YV `a_TaQ]]l ^Q F_d`V5 UYaV[cYSQ 41D1 XQ[Q^hYSQVcbp
c_h[_Z b XQ`pc_Z7 >Q`aY]Va5 `VaVhYb\Y]lZ cY` U\p gSVc_S aQUdTY
]_W^_ b_XUQcm cQ[C

41D1 [19>2?G FF B54 44 ?B1>75 44 I5<<?G 44 7B55> 44
2<E5 44 9>497? 44 F9?<5DD

CY` U\p c_hV[ ^Q `\_b[_bcY ‑ Vb\Y ]l f_cY]5 hc_Rl _^ _c\YhQ\bp _c
`a_bc_T_ [_acVWQ YX USdf hYbV\ ‑ ]_W^_ SSVbcY cQ[C

41D1 Y<1>5Y?9>D FF Y?9>D1>E= 3 >E=2D

?RaQcYcV S^Y]Q^YV5 hc_ ]l SSV\Y XUVbm UVbpcm ^_Slf YUV^cYeY[Qc_6
a_SC [19>2?G Y Y<1>5Y?9>D S a_\Y Y]ݷ^ cY`_S5 Y?9>D Y Y]V^Q gSVc_S
_c B54 U_ F9?<5D ‑ S [QhVbcSV [_^bcad[c_a_S7

@aYSVUݷ] R_\VV `aQ[cYh^lZ `aY]Va Yb`_\mX_SQ^Yp cY`_S b [_^6
bcad[c_aQ]Y7 5_S_\m^_ hQbc_ RlSQVc cQ[5 hc_ aVXd\mcQc_] ^V[_c_a_6
T_ SlhYb\V^Yp U_\W^_ Sa_UV Rl bcQcm hYb\_5 ^_ ]_WVc `a_YX_ZcY
[Q[Qp6c_ _iYR[Q Y\Y Y^Qp _b_RQp bYcdQgYp5 cQ[ hc_ hYb\Q ^V `_\dhYcbp
Y ^dW^_ RdUVc SVa^dcm YX ed^[gYY b`VgYQ\m^_V X^QhV^YV5 `_[QXlSQo6
jVV5 hc_ SlhYb\V^YV XQSVaiY\_bm ^VdUQh^_7 3 F_d`V U\p nc_T_ ]_W^_
S_b`_\mX_SQcmbp5 ^Q`aY]Va5 cQ[Y] cY`_]C

41D1 V1I25WE= FF P??41>E=2 44 K14D

@a_Y\\obcaYadV] `aY]V^V^YV nc_T_ cY`Q ^Q `aY]VaV UV\V^Yp5 [_c_6
a_V5 [Q[ YXSVbc^_5 Y^_TUQ 1[_^[aVc^_ ‑ `aY ^d\VS_] UV\YcV\V2 RlSQVc
^Vdb`Vi^l]C

453 \165M9F C >E= 3 >E= 6G V1I25WE=D
666 \165M9F1h5 92 EF K14D
666 \165M9F1H5 I2 EF P??4 1H 8 I2D

9^cVaVb^_5 hc_ _U^_ Y c_ WV Y]p [_^bcad[c_aQ ]_W^_ Yb`_\mX_SQcm
U\p aQX^lf b\dhQVS 1^Q`aY]Va5 S aQX^lf cY`Qf25 Vb\Y RdUVc aQX\Y6
hQcmbp [_\YhVbcS_ n\V]V^c_S S [_acVWV5 [ [_c_a_]d nc_c [_^bcad[c_a
`aY]V^pVcbpD ^Q`_]^Y]5 S @a_\_TV ed^[c_al c_WV ]_T\Y aQX\YhQcmbp
Qa^_bcmo `aY _UY^Q[_Slf Y]V^Qf7 CQ[5 ]l ]_T\Y Rl _`YbQcm cY` U\p
c_h[Y `a_bcaQ^bcSQC
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41D1 \@135Y?9>D FF Y?9>D1>E= 3 >E= 3 >E=2D

Y [_^e\Y[cQ Rl ^V S_X^Y[\_C Y^cVa`aVcQc_a bhYcQ\ Rl Sl6
aQWV^YV Y?9>D1;5 <2 X^QhV^YV] cY`Q Y<1>5Y?9>D5 Q SlaQWV^YV
Y?9>D1;5 <5 =2 ‑ Y]VojY] cY` \@135Y?9>D7 3 c_ WV SaV]p Yb`_\m6
X_SQcm UQ^^_V Y]p [_^bcad[c_aQ b UQ^^_Z Qa^_bcmo ]_W^_ c_\m[_ S
_U^_] cY`VC ^Q`aY]Va5 ]l ^V ]_T\Y Rl S_b`_\mX_SQcmbp YUV^cYeY6
[Qc_aQ]Y B545 I5<<?G Y 7B55> U\p _R_X^QhV^Yp bYT^Q\_S bSVc_e_aQ5
`_b[_\m[d dWV XQUVZbcS_SQ\Y Yf [Q[ Y]V^Q gSVc_S aQUdTY 1^_ ]_T\Y
Rl `aY nc_] SSVbcY [Q[_Z6^YRdUm cY` b Yb`_\mX_SQ^YV]5 [ `aY]Vad5
B541>E= 3 >E=227

?c]VcY] Vjݷ _UY^ U_S_\m^_ ^V_hVSYU^lZ ]_]V^c7 5YaV[cYSQ 41D1
`aVU^QX^QhV^Q U\p b_XUQ^Yp ^_Slf cY`_S b Yb`_\mX_SQ^YV] [_^bcad[6
c_a_S5 cQ[ hc_ SbV YUV^cYeY[Qc_al5 SbcaVhV^^lV ^Q SVaf^V] da_S^V5
aQbb]QcaYSQVc Y]V^^_ [Q[ SS_UY]lV [_^bcad[c_alD nc_ _Rbc_pcV\mbcS_
^V `_XS_\pVc Yb`_\mX_SQcm S cV\V UYaV[cYSl 41D1 1^Q SVaf^V] da_S^V2
bY]S_\ 3 ‑ c_h^VV T_S_ap5 _UY^ aQX nc_ bUV\Qcm ]_W^_5 ^_ Sbݷ aQS^_
`_\dhYcbp b_SbV] ^V c_5 hVT_ ]l _WYUQ\Y7 B\VU_SQcV\m^_5 b `_]_jmo
nc_Z UYaV[cYSl ^V\mXp _`YbQcm cY`5 `aVUbcQS\pojYZ b_R_Z `a_bc_Z
[_acVW UadTYf cY`_S5 ^V SS_UpjYZ ^_Slf [_^bcad[c_a_S7 6b\Y _hV^m
^QU_ nc_ bUV\Qcm5 ]_W^_ S_b`_\mX_SQcmbp UadT_Z UYaV[cYS_Z ‑ DI@5D
ncQ UYaV[cYSQ ^V b_XUQݷc ^_Slf cY`_S5 Q c_\m[_ UQݷc Y]p ^V[_c_a_]d
dWV bdjVbcSdojV]d cY`d7 >Q`aY]Va5 ]_W^_ `_bcd`Ycm cQ[C

DI@5 _53<>E= FF >E= 3 >E= 3 >E=D

; `a_Ybf_UpjV]d ]_W^_ `_U_ZcY b UadT_Z bc_a_^lC bhYcQcm5 hc_ Sbݷ
RVb[_^Vh^_V ]^_T__RaQXYV cY`_S6[_acVWVZ dWV bdjVbcSdVc5 c_TUQ [Q[
cY`l5 Yb`_\mXdojYV [_^bcad[c_al5 ^QhY^Qoc bdjVbcS_SQcm \Yim S
c_c ]_]V^c5 [_TUQ ]l b_XUQݷ] Yf b `_]_jmo UYaV[cYSl 41D17

3Va^ݷ]bp [ UYaV[cYSV 41D15 bUV\QV] XQ]VhQ^YV5 hc_ _^Q U_`db[QVc
aV[dabYS^_V Yb`_\mX_SQ^YV SS_UY]_T_ Y]V^Y cY`Q5 Y `_`lcQV]bp b Yb6
`_\mX_SQ^YV] nc_T_ bS_ZbcSQ b_XUQcm b`Yb_[ hYbV\7 Nc_ ]_W^_ bUV\Qcm5
^Q`aY]Va5 cQ[C

41D1 WE=U9CD FF WE=W9< 44 WE=L?>C1>E= 3 WE=U9CD2D

8^QhV^Yp]Y ^_S_T_ cY`Q RdUdc5 S hQbc^_bcY5 WE=L?>C1:5 WE=W9<25
WE=L?>C1:5 WE=L?>C1;5 WE=L?>C1<5 WE=W9<222 Y5 [_^Vh^_5 `a_bc_
WE=W9<7 6b\Y ^Q] cV`Vam `aYUݷc S T_\_Sd b_XUQcm b`Yb_[ n\V]V^c_S
[Q[_T_6^YRdUm UadT_T_ cY`Q5 f_cm cVf WV 381B’_S5 `aYUݷcbp Yb`_\mX_6
SQcm UadTYV Y]V^Q [_^bcad[c_a_SC

41D1 L81BU9CD FF L81BW9< 44 L81BL?>C1381B 3 L81BU9CD2D
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;_^Vh^_5 nc_ ^V b\Yi[_] dU_R^_7 ; bhQbcmo5 F_d` `_XS_\pVc SS_6
UYcm `QaQ]VcaYhVb[YV cY`l 5 ^V]^_T_ `_f_WYV iQR\_^l [\Qbb_S S
BY447 >Q`aY]Va5 U\p Sbݷ c_T_ WV b`Yb[Q ]_W^_ bUV\Qcm cQ[C

41D1 U9CD11>I2 FF W9< 44 L?>C11>I 3 U9CD11>I22D

BQ]_ b\_S_ U9CD ‑ nc_ Vjݷ ^V cY`5 nc_ _R_X^QhV^YV bS_V6
_RaQX^_T_ bV]VZbcSQ cY`_S5 cQ[Yf [Q[ U9CD1381B25 U9CD1>E=25
U9CD1U9CD1381B22 Y c7 `7 3 hQbc^_bcY5 U9CD1’1’5 W9<2 RdUVc X^QhV6
^YV] cY`Q U9CD1381B25 Q U9CD1:5 U9CD1;5 W9<22 ‑ X^QhV^YV] cY`Q
U9CD1>E=27 @_]Y]_ c_T_5 hc_ cQ[YV cY`l ^V ^dW^_ _`YblSQcm [QWUlZ
S _cUV\m^_bcY5 d ^Yf Vbcm Vjݷ _U^_ ^Vb_]^V^^_V U_bc_Y^bcS_C [_^bcad[6
c_al 1S UQ^^_] b\dhQV L?>C Y W9<2 Yb`_\mXdocbp _U^Y ^Q Sbݷ bV]VZbcS_5
^V ^QU_ [QWUlZ aQX `aYUd]lSQcm ^_SlV YUV^cYeY[Qc_al7

=VWUd `a_hY]5 [_TUQ S a_\Y QaTd]V^cQ 1[_^bcad[c_aQ5 `QaQ]Vc6
aYhVb[_T_ cY`Q Y\Y5 Vb\Y XQRVWQcm S`VaݷU5 Vjݷ Y ed^[gYY2 Slbcd`QVc
_U^_ `a_bc_V X^QhV^YV5 ]_W^_ ^V XQ[\ohQcm VT_ S [adT\lV b[_R[YD [_a6
cVW YX _U^_T_ n\V]V^cQ ‑ nc_ c_ WV5 hc_ Y bQ] nc_c n\V]V^c7
=_W^_ bUV\Qcm R_\VV _RjVV dcSVaWUV^YVC XQ`pcQp5 aQXUV\pojQp
n\V]V^cl [_acVWQ ‑ nc_ c_WV [_^bcad[c_a5 _^Q6c_ Y _RkVUY^pVc
_cUV\m^lV n\V]V^cl S [_acVW5 Q b[_R[Y `aY XQ`YbY [_acVWQ ^dW^l
c_\m[_ `_c_]d5 hc_ d XQ`pc_Z ^YX[YZ `aY_aYcVc7

1^Q\_TYh^_ _Rbc_pc UV\Q Y b bY]S_\_] 3 `aY XQ`YbY cY`_S7 3 hQbc6
^_bcY5 _`aVUV\V^YV ^QiVT_ `QaQ]VcaYhVb[_T_ cY`Q ]l ]_T\Y Rl XQ`Y6
bQcm Y cQ[C

41D1 U9CD 1>I FF W9< 44 L?>C11>I 3 U9CD 1>I2D

6jݷ _UY^ U_S_\m^_ ^VcaYSYQ\m^lZ S_`a_b ‑ Q [Q[_T_ cY`Q X^QhV^YV] RdUVc
SlaQWV^YV5 b_bc_pjVV YX _U^_T_ W9<D Y^cVa`aVcQc_a ^Q nc_c S_`a_b _cSVcYc5
hc_ W9< Y]VVc cY` U9CD 1<@815 Q `_hV]d _^ _cSVcYc Y]V^^_ cQ[ ‑ bcQ^Vc pb6
^_ YX UQ\m^VZiVT_ YX\_WV^Yp7 @_[Q `a_bc_ b[QWV]5 hc_ cY` nc_T_ SlaQWV^Yp
^VU__`aVUV\5^ݷ SVUm nc_ b aQS^l] db`Vf_] ]_T Rl Rlcm `dbc_Z b`Yb_[ hYbV\5
bY]S_\_S5 \lblf hVacVZ5 S_\_bQclf ]Q]_^c_S Y S__RjV hVT_ dT_U^_D ^_ ^Qi
Y^cVa`aVcQc_a cQ[Qp ݷbcm_^^ݷ\VU__`aVUV^ݷ ^V b]djQVc7

>QiY d`aQW^V^Yp `_ `_bca_V^Yo b`Yb[Q Y]V\Y gV\mo `_[QXQcm S
UVZbcSYY bYbcV]d cY`_S F_d`Q5 S c_] hYb\V S_X]_W^_bcm XQUQ^Yp `Q6
aQ]VcaYhVb[Yf cY`_SD ^_ S UVZbcSYcV\m^_bcY ncd [_^[aVc^do XQUQhd ‑
SSVUV^YV b`Yb[_S `a_YXS_\m^lf n\V]V^c_S ‑ aViQcm _b_R_T_ b]lb\Q
^Vc5 `_b[_\m[d5 VbcVbcSV^^_5 S F_d`V Vbcm Sbca_V^^lV b`Yb[Y5 Y\Y5
Vb\Y T_S_aYcm b_SbV] c_h^_5 Y]VVcbp Sbca_V^^lZ `QaQ]VcaYhVb[YZ cY`
<9CD5 Yb`_\mXdojYZ S [QhVbcSV _R_X^QhV^Yp `dbc_T_ b`Yb[Q YUV^cYeY6
[Qc_a >9< 1_^ WV ]_WVc Rlcm _R_X^QhV^ `dbcl]Y [SQUaQc^l]Y b[_R6
[Q]Y25 Q S a_\Y [_^bcad[c_aQ b`Yb[Q YX T_\_Sl Y fS_bcQ ‑ Y^eY[b^lZ
bY]S_\ 7ݷCCݷ ;_^bcad[c_a ݷCCݷ `aQS_Qbb_gYQcYSV^5 c_ Vbcm aQXRYaQVc6
bp b`aQSQ ^Q\VS_5 cQ[ hc_5 ^Q`aY]Va5 : CC ; CC < CC >9< ‑ nc_ c_ WV



ݷ ::7>7 <V^YSlV SlhYb\V^Yp >9:

bQ]_V5 hc_ 1: CC 1; CC 1< CC >9<222 1Q ^V ^Q_R_a_c5 [Q[ ]_W^_ Rl\_
_WYUQcm27 =l dWV X^QV] `_ _`lcd <Yb`Q Y @a_\_TQ5 hc_ ncQ [_^bcad[6
gYp ‑ Y Vbcm b`Yb_[D S F_d`V U\p b`Yb[_S `aVUdb]_caV^Q b_[aQjݷ^^Qp
XQ`Ybm S [SQUaQc^lf b[_R[Qf5 cQ[ hc_ c_ WV bQ]_V ]_W^_ XQ`YbQcm Y
cQ[C d:5 ;5 <f ‑ `_hcY [Q[ S @a_\_TV5 ^_ ^V b_SbV]7 ;Q[ ]l `_]^Y]5
\oR_Z b`Yb_[ ]_W^_ XQ`YbQcm S SYUV 5ݷT_\_SQ6fS_bcݷ ^_ Vb\Y S @a_\_TV
b`Yb_[ d:5 ;5 <f ]_W^_ `aVUbcQSYcm S SYUV d: L d;5 <ff5 c_ S F_d`V
c_ WV bQ]_V RdUVc SlT\pUVcm cQ[C : CC d;5 <f7

1^Q\_TYY b @a_\_T_] ^Q nc_] ^V XQ[Q^hYSQocbpC bca_[Q S F_6
d`V ‑ nc_ b`Yb_[ bY]S_\_S 1b`QbYR_5 f_cm ^V Yf [_U_S25 c_ Vbcm5
^Q`aY]Va5 2Q?@52 ‑ nc_ c_ WV bQ]_V5 hc_ d’Q’5 ’?’5 ’@’5 ’5’f7

::7>7?7 Ed^[gYY S F_d`V
@a_TaQ]]Q ^Q F_d`V5 [Q[ Y ^Q \oR_] ed^[gY_^Q\m^_] pXl[V5 b_6

bc_Yc YX ed^[gYZD ed^[gYo ^dW^_ b^QhQ\Q _RkpSYcm b `_]_jmo
UYaV[cYSl 4535 Q XQcV] _`YbQcm _U^Y] Y\Y R_\VV `aVU\_WV^Yp]Y5
^QhY^QojY]Ybp b ca_Z^_T_ cYaV 7ݷ666ݷ

3 UVZbcSYcV\m^_bcY UYaV[cYSQ 453 `aVU^QX^QhV^Q5 hc_Rl _RkpSYcm
`a_YXS_\m^lZ YUV^cYeY[Qc_a b ^V[_c_al] X^QhV^YV]5 Y XQUQݷc cY`
X^QhV^Yp5 c_TUQ [Q[ UYaV[cYSQ 666 XQUQݷc bQ]_ X^QhV^YV7 >Q`aY]Va5
]l ]_WV] b Yf `_]_jmo SS_UYcm [_^bcQ^clC

453 ]85^<D9=1D5J>CG5B C >E=D
666 ]85^<D9=1D5J>CG5B EF =;D

453 ]85^<D9=1D5ZE5CD9?> C <9CD1381B2D
666 ]85^<D9=1D5ZE5CD9?> EF

2`81D 4? I?E 75D G85> I?E =E<D9@<I C9H 2I >9>52D

?RaQcYcV S^Y]Q^YV ^Q US_Vc_hYV S UYaV[cYSV 453 Y X^Q[ EF S `aVU\_6
WV^Ypf5 ^QhY^QojYfbp b 666D ncY X^Q[Y pS\pocbp hQbcmo bY^cQ[bYbQ
aQbb]QcaYSQV]lf UYaV[cYS7

;Q[ ]_W^_ U_TQUQcmbp5 ed^[gYp c_WV Y]VVc cY`5 XQSYbpjYZ _c c_6
T_5 X^QhV^YV [Q[_T_ cY`Q 1S _RjV] b\dhQV ‑ [_acVW2 ed^[gYp `aY^Y6
]QVc Y X^QhV^YV 1[_acVW2 [Q[_T_ cY`Q _^Q S_XSaQjQVc7 =VWUd cY`Q]Y
QaTd]V^cQ Y X^QhV^Yp bcQSYcbp X^Q[ 6G7 >Q`aY]Va5 ed^[gYp5 S_XS_6
UpjQp bS_Z hYb\_S_Z QaTd]V^c S [dR5 c_ Vbcm `aY^Y]QojQp hYb\_ Y
S_XSaQjQojQp hYb\_5 RdUVc _RkV[c_] cY`Q >E= 6G >E=7 @_\^_bcmo Vݷ
_`YbQ^YV RdUVc cQ[Y]C

453 LE25 C >E= 6G >E=D
666 LE251H2 EF H 3 H 3 HD

Ed^[gYp5 `aY^Y]QojQp ^Q Sf_U USQ hYb\Q Y S_XSaQjQojQp Yf bd]]d
Y `a_YXSVUV^YV S SYUV [_acVWQ YX USdf hYbV\5 RdUVc SlT\pUVcm cQ[C



>9; >VaQXadiQojYV `QaQUYT]l

453 \E=YB?4 C >E= 3 >E= 6G >E= 3 >E=D
666 \E=YB?41H5 I2 EF 1H4I5 H3I2D

AVXd\mcQc_] SlhYb\V^Yp SlaQWV^Yp \E=YB?41>5?2 bcQ^Vc [_acVW
1::5 <925 Y]VojYZ cY` >E= 3 >E=7

@aVU\_WV^YZ5 _`YblSQojYf ed^[gYo5 c_ Vbcm ^QhY^QojYfbp
b 6665 ]_WVc Rlcm R_\miV _U^_T_7 3 nc_] b\dhQV Y^cVa`aVcQc_a `aY
SlhYb\V^YY X^QhV^Yp SlRYaQVc `_Uf_UpjVV `aVU\_WV^YV `dcݷ] b_`_6
bcQS\V^Yp b _RaQXg_]<B7 @dbcm5 [ `aY]Vad5 ^Q] ^dW^_ YX b`Yb[Q
hYbV\ SlRa_bYcm XQUQ^^_V [_\YhVbcS_ `VaSlf n\V]V^c_S5 Q Vb\Y nc_ [_6
\YhVbcS_ `aVSliQVc U\Y^d b`Yb[Q ‑ SlUQcm `dbc_Z b`Yb_[7 Ed^[gYo5
[_c_aQp nc_ UV\QVc5 ]_W^_ _`YbQcm cQ[C

453 MB?@N<5=C C >E= 3 <9CD1>E=2 6G <9CD1>E=2D
666 MB?@N<5=C1H5 df2 EF dfD
666 MB?@N<5=C195 <C2 EF <CD
666 MB?@N<5=C1;5 8514 CC D19<2 EF MB?@N<5=C1;6:5 D19<2D

3 `VaS_] `aVU\_WV^YY YX USdf QaTd]V^c_S Yb`_\mXdVcbp c_\m[_ _UY^5
Q S `_b\VU^V] ^Y[Q[ ^V Yb`_\mXdVcbp `VaSlZ n\V]V^c b`Yb[Q5 [_c_alZ
]l ^QXSQ\Y 8514D nc_c eQ[c ]_W^_ `_UhVa[^dcm5 XQUVZbcS_SQS X^Q[_6
]do ^Q] `_ @a_\_Td Q^_^Y]^do `VaV]V^^do5 [_c_aQp S F_d`V _R_6
X^QhQVcbp c_h^_ cQ[ WV ‑ _U^Y] X^Q[_] `_Uhݷa[YSQ^Yp 7ݷhݷ B dhݷc_]
nc_T_ ed^[gYo ]_W^_ `VaV`YbQcm cQ[C

453 MB?@N<5=C C >E= 3 <9CD1>E=2 6G <9CD1>E=2D
666 MB?@N<5=C1h5 df2 EF dfD
666 MB?@N<5=C195 <C2 EF <CD
666 MB?@N<5=C1;5 h CC D19<2 EF MB?@N<5=C1;6:5 D19<2D

;_TUQ b`Yb_[ `dbc5 baQRQclSQVc `VaS_V `aVU\_WV^YV5 S_XSaQjQojVV
`dbc_Z b`Yb_[ ^VXQSYbY]_ _c c_T_5 b[_\m[_ n\V]V^c_S YX ^VT_ `aVU\Q6
TQVcbp Sl[Y^dcmD Vb\Y `VaSl] QaTd]V^c_] `VaVUQ^ ^_\m5 Sl[YUlSQcm
^YhVT_ ^V ^QU_ ‑ Sc_a_V `aVU\_WV^YV S_XSaQjQVc Ybf_U^lZ b`Yb_[D
^Q[_^Vg5 Vb\Y ^Y _UY^ YX caYSYQ\m^lf b\dhQVS ^V `_U_i5\ݷ aQR_cQ6
Vc caVcmV `aVU\_WV^YV ‑ `dcݷ] Sl[YUlSQ^Yp `VaS_T_ n\V]V^cQ _^_
S `_\^_] b__cSVcbcSYY b `aQSY\Q]Y aV[dabYS^_T_ `a_TaQ]]Ya_SQ^Yp
bS_UYc XQUQhd [ ^VZ WV bQ]_Z5 ^_ S hdcm6hdcmݷ R_\VV `a_bc_]ݷ b\d6
hQV7 9^cVaVb^_5 hc_ `_apU_[ `aVU\_WV^YZ S _`aVUV\V^YY ed^[6
gYY ^VSQWV^ ‑ Y^cVa`aVcQc_a SbVTUQ Yb`_\mXdVc QYR_\VV^ݷ b`VgY6
eYh^lZݷ SQaYQ^c _RaQXgQ 1T_\_Sl `aVU\_WV^Yp2 YX SbVf `_Uf_UpjYfD
S UQ^^_] b\dhQV `aVU\_WV^Yp5 d [_c_alf c_\m[_ _UY^ YX QaTd]V^6
c_S ed^[gYY `aVUbcQS\pVc b_R_Z `VaV]V^^do5 Q U\p Sc_a_T_ XQUQ^_
[_^[aVc^_V X^QhV^YV5 _hVSYU^l] _RaQX_] R_\VVݷ b`VgYeYh^l5ݷ ^VWV6

<B3_X]_W^_5 nc_ ^V bQ]lZ dUQh^lZ cVa]Y^ U\p _`YbQ^Yp `a_Ybf_UpjVT_5 ^_ S
Q^T\YZb[_] _aYTY^Q\V UVZbcSYcV\m^_ Yb`_\mXdVcbp cVa]Y^ @1DD5B> =1D389>77



ݷ ::7>7 <V^YSlV SlhYb\V^Yp >9<

\Y `_b\VU^VV `aVU\_WV^YV R_\VVݷ1 _RjVV25ݷ TUV _RQ QaTd]V^cQ XQUQ^l
`VaV]V^^l]Y7

B ncY] [_\aQSY`ݷ ^QYR_\miVZ b`VgYeYh^_bcYݷ 1Q^T\7 =?CD C@539fi3 BE<52 S
F_d`V Vbcm _`aVUV\ݷ^^lV `a_R\V]l7 5QWV `aY SXT\pUV ^Q ^Qi `a_bc_Z `aY]Va
]_WVc S_X^Y[^dcm b_SVaiV^^_ XQ[_^^lZ S_`a_b5 Q [Q[_V YX `aVU\_WV^YZ RdUVc
aQR_cQcm U\p SlX_SQ MB?@N<5=C195 df2 ‑ `VaS_V Y\Y Sc_a_V7 3 ^QiV] `aY]VaV
aVXd\mcQc _c nc_T_ ^V XQSYbYc5 `_b[_\m[d _RQ `aVU\_WV^Yp `aY cQ[Yf X^QhV^Y6
pf QaTd]V^c_S SVa^dc `dbc_Z b`Yb_[5 ^_ _bcQݷcbp ^Vpb^l]5 hc_ b\dhY\_bm Rl5
Vb\Y Rl _^Y _c\YhQ\Ybm ‑ ^Q`aY]Va5 Vb\Y Rl ]l XQf_cV\Y S_XSaQjQcm hc_6c_
b`VgYeYhVb[_V5 [_TUQ SlXlSQojYZ `_caVR_SQ\ dUQ\Ycm R_\miV n\V]V^c_S5 hV]
Vbcm S b`Yb[V7

Nc_ UQ\V[_ ^V bQ]lZ b\_W^lZ SQaYQ^c5 SVUm S _RaQXgQf ]_Tdc eYTdaYa_6
SQcm [_^bcad[c_al5 Q `VaV]V^^lV ]_Tdc Rlcm ݷXQ[_`Q^lݷ b[_\m dT_U^_ T\dR_[_D
S ^V[_c_alf _b_R_ cpWݷ\lf bYcdQgYpf b_`_bcQS\V^YV ]_WVc S__RjV ^Y[_TUQ ^V
XQSVaiYcmbp7 5\p SbVf b\dhQVS5 [_TUQ S_X]_W^lf X^QhV^YZ aVXd\mcQcQ R_\m6
iV _U^_T_5 A_bb @QcVab_^ ‑ QSc_a Ybf_U^_Z SVabYY c_Z aVQ\YXQgYY5 [_c_ado
]l Yb`_\mXdV] ‑ XQpSY\5 hc_ ^V[Y] ݷ[UVcVa]Y^Ya_SQ^^lݷ b`_b_R_] RdUVc
SlRaQ^_ _U^_ YX S_X]_W^lf X^QhV^YZ5 ^_ bQ] nc_c b`_b_R ^V d[QXlSQVcbp=97

::7>7@7 ?`VaQgYY 96 Y <5D

5_ bYf `_a S cV\Qf ed^[gYZ ]l Yb`_\mX_SQ\Y QaYe]VcYhVb[YV
SlaQWV^Yp5 [_c_alV bca_pcbp S`_\^V `aYSlh^l] _RaQX_]5 Q cQ[WV
SlaQWV^Yp b [_^bcad[c_aQ]Y5 `_a_WUQojYV R_\VV b\_W^lV bcad[6
cdal UQ^^lf YX R_\VV `a_bclf5 Y SlX_Sl ed^[gYZ7 ;a_]V nc_T_5
F_d` `_UUVaWYSQVc db\_S^lV SlaQWV^Yp 1966D85>65<C525 Q cQ[WV
<5D6SlaQWV^Yp Y G85B56SlaQWV^Yp5 `_XS_\pojYV SS_UYcm \_[Q\m^lV
`VaV]V^^lV Y S [_^Vh^_] bhݷcV bca_Ycm R_\VV b\_W^lV cV\Q ed^[gYZ7
=l _bcQSY] XQ aQ][Q]Y [^YTY _`VaQgYo G85B55 [_c_aQp U_ [Q[_Z6c_
bcV`V^Y YXRlc_h^Q5 Y aQbb]_caY] c_\m[_ 96 Y <5D7

>Qh^ݷ] b db\_S^_T_ SlaQW^Yp [Q[ R_\VV `a_bc_T_7 B\_SQ 965 D85> Y
5<C5 ^Q] f_a_i_ X^Q[_]l `_ Y]`VaQcYS^l] pXl[Q]5 cQ[ hc_ `_Ub_X^Q6
cV\m^_ ]l ]_WV] _WYUQcm XUVbm hVT_6c_ Sa_UV db\_S^_T_ _`VaQc_aQ ‑
^_ _[QWV]bp ^V`aQSl5 `_b[_\m[d S F_d`V S__RjV ^Vc _`VaQc_a_S S caQ6
UYgY_^^_] Y]`VaQcYS^_] b]lb\VD cV] ^V ]V^VV5 f_d`_Sb[_V SlaQWV6
^YV5 ^QhY^QojVVbp b_ b\_SQ 96 ‑ nc_ Y^bcad]V^c5 [_c_alZ ^Q] f_a_i_
X^Q[_] b_ SaV]ݷ^ YXdhV^Yp BY5 `a_bc_ nc_ ^V _`VaQc_a5 Q db\_S^Qp
_`VaQgYp 7 HYcQcV\m ]_WVc `aY`_]^Ycm5 hc_ cQ WV _`VaQgYp `aYbdc6
bcSdVc Y S [\QbbYhVb[_] <Yb`V5 Y S \385=5 ‑ S SYUV b`Vge_a]l 967
;Q[ Y S BY5 db\_S^Qp _`VaQgYp S F_d`V cVa^Qa^Q5 c7 V7 `aVU`_\QTQVc
caY QaTd]V^cQ5 ^Y _UY^ YX [_c_alf ^V ]_WVc Rlcm _`djV^D S nc_]
`\Q^V <Yb` Y \385=5 _[QXlSQocbp UQWV R_\VV 5ݷYRVaQ\m^l\ݷ SVUm S
^Yf ]_W^_ _`dbcYcm SVc[d 5<C5 ‑ ^_ db\_S^Qp _`VaQgYp S ^V`_\^_Z

=93 _aYTY^Q\V ?>5 ?6 D85 @?CC92<5 F1<E5C 9C 38?C5>5 9> 1 45D5B=9>9CD93 12ED ?D85BG9C5
E>C@539fi542 =1>>5B7



>9= >VaQXadiQojYV `QaQUYT]l

e_a]V Y]VVc [Q[_Z6c_ b]lb\ c_\m[_ `aY ^Q\YhYY `_R_h^lf neeV[c_S5
Q Yf5 [Q[ ]l X^QV]5 S F_d`V ^Vc7 Db\_S^_V SlaQWV^YV S F_d`V SlT\pUYc
cQ[C

96 𝐴 D85> 𝐵 5<C5 𝐶

TUV 𝐴 ‑ \_TYhVb[_V SlaQWV^YV5 𝐵 Y 𝐶 ‑ `a_YXS_\m^lV SlaQWV^Yp5
Y]VojYV _UY^Q[_SlZ cY`7 @aY SlhYb\V^YY 96 Y^cVa`aVcQc_a b^QhQ6
\Q SlhYb\pVc 𝐴5 Y Vb\Y `_\dhY\Qbm YbcY^Q5 SlhYb\pVc 𝐵5 S `a_cYS6
^_] b\dhQV SlhYb\pVc 𝐶D aVXd\mcQc SlhYb\V^Yp 𝐵 Y\Y 𝐶 bcQ^_SYcbp
aVXd\mcQc_] SbVT_ 967

B\_S_ <5D5 [Q[ Y b\_S_ 965 _R_X^QhQVc _`VaQgYo5 ^_ aQR_cQVc ncQ
_`VaQgYp b\_W^VV7 3 _RjV] SYUV SlaQWV^YV5 _b^_SQ^^_V ^Q _`VaQgYY
<5D5 SlT\pUYc cQ[C

<5D 𝑉 FF 𝐸 9> 𝐵

8UVbm 𝑉 ‑ SlaQWV^YV5 b_UVaWQjVV `VaV]V^^lV 1S_X]_W^_5 `a_bc_ _U^Q
`VaV]V^^Qp25 𝐸 ‑ SlaQWV^YV5 XQUQojVV \_[Q\m^lV X^QhV^Yp U\p `VaV6
]V^^lf YX 𝑉 5 Q 𝐵 ‑ `a_YXS_\m^_V SlaQWV^YV5 S [_c_a_] `VaV]V^^lV
YX 𝑉 ]_Tdc SbcaVhQcmbp Y5 Vb\Y RdUdc SbcaVhV^l5 S]Vbc_ ^Yf Y^cVa`aV6
cQc_a `_UbcQSYc `_\dhV^^lV Y]Y 1`aY b_`_bcQS\V^YY b 𝐸2 X^QhV^Yp7
>Q`aY]Va5

<5D H FF :> 9>

SlhYb\Yc SlaQWV^YV5 bc_pjVV `_b\V 9>5 `_UbcQSYS :> S]Vbc_ H7 3 cQ6
[_] SQaYQ^cV nc_ SapU \Y _b]lb\V^^_5 ^_ S_c b\VUdojYZ `aY]Va5 ]_W6
^_ ^QUVpcmbp5 `_XS_\Yc Sb`_]^Ycm `aVU^QX^QhV^YV \_[Q\m^lf `VaV]V^6
^lfC

<5D H FF 61152532 9> 1@1H25 A1H25 B1H22

1Vb\Y Rl ^V <5D5 61152532 `aYi\_bm Rl SlhYb\pcm caYWUl Y\Y SS_UYcm
Sb`_]_TQcV\m^do ed^[gYo27 1 `_6^Qbc_pjV]d ]_jm <5D aQb[alSQVc6
bp5 [_TUQ S a_\Y 𝑉 Slbcd`QVc hc_6c_ R_\VV b\_W^_V5 hV] _U^Q `VaV]V^6
^Qp ‑ ^Q`aY]Va5 [_acVW `VaV]V^^lf7 Nc_ `_XS_\pVc XQUQcm \_[Q\m^lV
X^QhV^Yp baQXd ^Vb[_\m[Y] `VaV]V^^l]5 ^Q`aY]VaC

<5D 1H5 I5 J2 FF 161D25 71D25 81D22 9>

8UVbm Sa_UV Rl ^YhVT_ _b_RV^^_T_ ^V `a_Ybf_UYc5 `a_bc_ SlhYb\pocbp
caY X^QhV^Yp 1c_h^VV5 [_acVW YX caݷf X^QhV^YZ25 Y SbV] ncY] X^QhV6
^Yp] UQocbp Y]V^Q5 [_c_alV ]_W^_ Yb`_\mX_SQcm S SlaQWV^YY `_b\V
9>7 3b`_]^Y] cV`Vam5 hc_ ed^[gYp ]_WVc S_XSaQjQcm [_acVW5 Y
]l U_TQUQV]bp5 hc_ <5D RdUVc _hV^m dU_RV^ U\p Q^Q\YXQ b\_W^lf X^Q6
hV^YZ5 S_XSaQjQV]lf YX ed^[gYZ7 >Q`aY]Va5 Vb\Y ^V[Qp ed^[gYp F
S_XSaQjQVc S SYUV [_acVWQ caݷf]Va^lZ SV[c_a5 b `_]_jmo <5D ]_W6
^_ `_\dhYcm U_bcd` [ [QWU_Z YX [__aUY^Qc SV[c_aQ S _cUV\m^_bcY Y5
b[QWV]5 SlhYb\Ycm U\Y^d 1]_Ud\m2 SV[c_aQC
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<5D 1H5 I5 J2 FF F1D2 9> CABD1H3H 4 I3I 4 J3J2

3 a_\Y SlaQWV^Yp 𝑉 ]_W^_ Yb`_\mX_SQcm ^V c_\m[_ [_acVWY5 ^_ Y Uad6
TYV b\_W^lV UQ^^lV5 S c_] hYb\V b`Yb[Y7 >Q`aY]Va5 Vb\Y Rl ed^[gYp
F S_XSaQjQ\Q ^V [_acVW5 Q b`Yb_[ YX caݷf [__aUY^Qc5 ]_W^_ Rl\_ Rl
bUV\Qcm cQ[C

<5D dH5 I5 Jf FF F1D2 9> CABD1H3H 4 I3I 4 J3J2

AQXRYcm `a_YXS_\m^lZ ^V`dbc_Z b`Yb_[ ^Q T_\_Sd Y fS_bc ]_W^_ cQ[C

<5D 8514 CC D19< FF \?=5U9CD115 22 9>

CV`Vam5 [bcQcY5 ]_W^_ U_TQUQcmbp5 `_hV]d S bcQ^UQac^_Z RYR\Y_cV[V
F_d`Q ^Vc ed^[gYZ5 S_XSaQjQojYf T_\_Sd Y fS_bc b`Yb[Q 1Q^Q\_T_S
\Yb`_Sb[Yf 31B Y 34B2C [_TUQ S ^QiV] aQb`_apWV^YY bc_\m ]_j^lZ
<5D5 cQ[YV ed^[gYY `a_bc_ ^V ^dW^l7 3`a_hV]5 ^Q`YbQcm Yf _hV^m
\VT[_5 `aYhݷ] <5D U\p nc_T_ ^V ^dWV^D _bcQSY] nc_ hYcQcV\o S [QhVbcSV
d`aQW^V^Yp7

3 a_\Y 𝑉 Y 𝐸 ]_Tdc Slbcd`Qcm bcad[cdal UQ^^lf5 `_bca_V^^lV
b `_]_jmo \oRlf [_^bcad[c_a_S ‑ \Yim Rl ncY [_^bcad[c_al Rl6
\Y aQ^miV SSVUV^l b `_]_jmo 41D17 6bcm cdc5 S`a_hV]5 Y _TaQ^YhV6
^Yp7 3_6`VaSlf5 [QWUQp `VaV]V^^Qp S 𝑉 ]_WVc SbcaVhQcmbp ^V R_\m6
iV _U^_T_ aQXQD S_6Sc_alf5 S 𝐸 `VaV]V^^lV YX 𝑉 ^VU_bcd`^l5 cQ[ hc_
f_d`_Sb[YZ <5D bdjVbcSV^^_ `a_YTalSQVc `_ bS_VZ YX_RaQXYcV\m^_Z
]_j^_bcY5 b[QWV]5 _`VaQgYY d^YeY[QgYY S @a_\_TV 1b]7 27=7=7::ݷ

3 SlaQWV^YY 𝐸 ^V\mXp Yb`_\mX_SQcm `VaV]V^^lV5 Sf_UpjYV S 𝑉 ‑ c_h6
^VV T_S_ap5 Y^cVa`aVcQc_a `_`lcQVcbp ^QZcY `VaV]V^^lV b cQ[Y]Y Y]V^Q]Y S
_RkV]\ojV] [_^cV[bcV5 Y5 ^V ^QZUp Yf cQ]5 SlUQbc _iYR[d7 3 nc_] aQbb]QcaY6
SQV]lZ ^Q]Y Y^cVa`aVcQc_a _c\YhQVcbp _c UYQ\V[cQ F_d`Q5 _`YbQ^^_T_ S ]_6
^_TaQeYY d;=fD _`VaQgYp <5D5 _`YbQ^^Qp cQ]5 n[SYSQ\V^c^Q _`VaQgYY <5DB535
[_c_a_Z ]l `_XWV `_bSpcY] _cUV\m^lZ `QaQTaQe 7:927<7::ݷ1

Hc_Rl `a_UV]_^bcaYa_SQcm 96 Y <5D S UV\V5 aQbb]_caY] hdcm R_6
\VV b\_W^lZ `aY]Va ‑ ed^[gYo5 aQXRYSQojdo XQUQ^^do bca_[d ^Q
_cUV\m^lV b\_SQ7 ?^Q RdUVc `aY^Y]Qcm S [QhVbcSV QaTd]V^cQ bca_6
[d 1c_ Vbcm b`Yb_[ bY]S_\_S25 Q S_XSaQjQcm b`Yb_[ bca_[5 c_ Vbcm Vݷ
_RkpS\V^YV RdUVc SlT\pUVcm cQ[C

453 KB51;\DB9>7 C <9CD1381B2 6G <9CD1<9CD1381B22D

5\p aViV^Yp XQUQhY ]l5 VbcVbcSV^^_5 `aY]V^Y] aV[dabYo7 Ed^[gYp
RdUVc S_XSaQjQcm b`Yb_[ b\_S 1c7 V7 b`Yb_[ b`Yb[_S bY]S_\_S25 `VaS_V YX
[_c_alf 1S_X]_W^_5 `dbc_V ‑ `dbc_Z b`Yb_[2 bhYcQVcbp VU_bca_V^6^ݷ
^l]5ݷ c_ Vbcm [ ^V]d b`VaVUY5 S_X]_W^_5 Vjݷ ^dW^_ U_RQSYcm [Q[YV6c_
bY]S_\lD SbV b\_SQ S S_XSaQjQV]_] b`Yb[V5 [a_]V bQ]_T_ `VaS_T_5 bhY6
cQocbp dWV T_c_Sl]Y7 2dUdhY SlXSQ^^_Z _c ^V[_c_a_Z bca_[Y5 ed^[6
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gYp U\p ^QhQ\Q aQbjV`Yc ncd bca_[d ^Q `VaSlZ bY]S_\ Y _bcQc_[ Y
`aY]V^Yc bQ]Q bVRp [ nc_]d _bcQc[d7 5Q\m^VZiVV XQSYbYc _c c_T_5 hc_
b_R_Z `aVUbcQS\pVc _cjV`\V^^lZ `VaSlZ 2ݷcV[djYZݷ1 bY]S_\7 6b\Y
nc_ ^V `a_RV\5 c_ cdc Sbݷ `a_bc_C _c b`Yb[Q5 `_\dhV^^_T_ YX aV[dabYS^_6
T_ SlX_SQ5 _cUV\pV] `VaSlZ n\V]V^c 1^VU_bca_V^^_V b\_S_25 U_RQS\pV]
[ ^V]d b`VaVUY cV[djYZ bY]S_\5 e_a]YadV] b`Yb_[ YX ^_S_T_ b\_SQ Y
_bcQ\m^lf 2ݷT_c_Slfݷ1 b\_S Y S cQ[_] SYUV S_XSaQjQV]7 6b\Y WV cV[d6
jYZ bY]S_\ ‑ `a_RV\5 c_ cdc Vbcm USQ SQaYQ^cQ7 ;_TUQ `VaSlZ n\V]V^c
b`Yb[Q5 S_XSaQjݷ^^_T_ aV[dabYS^l] SlX_S_]5 c7 V7 ^VU_bca_V^^_V b\_6
S_ ‑ ^V `dbc_V5 VT_ `_aQ `VaVS_UYcm S bcQcdb T_c_S_T_C S bQ]_] UV\V5 aQX
`VaVU ^Y] S Ybf_U^_Z bca_[V bc_Yc `a_RV\5 c_ b`VaVUY [ ^V]d U_RQS6
\pcm R_\miV ^VhVT_7 >QiQ ed^[gYp _caQR_cQVc ncd bYcdQgYo5 U_RQSYS
[ b`Yb[d S ^QhQ\_ `dbc_Z n\V]V^c ‑ nc_c n\V]V^c bcQ^Vc ^_Sl] 1`_6
[Q hc_ `dbcl]2 ^VU_bca_V^^l] b\_S_]7 6b\Y WV ^VU_bca_V^^_V b\_S_
`dbc_V ‑ nc_ _X^QhQVc5 hc_ ^Qi cV[djYZ `a_RV\ ^VX^QhQjYZ5 c_ Vbcm
Y\Y `_b\V ^VT_ bc_p\ `a_RV\5 Y\Y baQXd `_b\V ^VT_ bca_[Q [_^hY\Qbm7
3 nc_] b\dhQV ]l SVa^ݷ] a_S^_ c_5 hc_ ^Q] SVa^d\ aV[dabYS^lZ SlX_S5
cV] bQ]l] ]l `a_bc_ `a_YT^_aYadV] ^VX^QhQjYZ `a_RV\7

2QXYb_] aV[dabYY5 VbcVbcSV^^_5 SlRVaV] `dbcdo Ybf_U^do bca_[dD
S nc_] b\dhQV ^dW^_ SVa^dcm b`Yb_[ YX _U^_T_ \Yim `dbc_T_ ^VU_bca_6
V^^_T_ b\_SQ5 c_ Vbcm b`Yb_[ ddff7

?bcQݷcbp Vjݷ _U^Q ^VR_\miQp `a_R\V]Q7 6b\Y bca_[Q Ybf_U^_ Rl\Q
`dbcQp5 b_bc_p\Q c_\m[_ YX ^VX^QhQjYf `a_RV\_S5 \YR_ ^VX^QhQjYV `a_6
RV\l `aYbdcbcS_SQ\Y S Vݷ ^QhQ\V 1`VaVU `VaSl] b\_S_]25 S aVXd\mcY6
adojV] b`Yb[V cQ[ Y _bcQ^Vcbp `dbc_V ^VU_bca_V^^_V b\_S_5 [_c_a_]d
S ^QiV] [_^Vh^_] aVXd\mcQcV UV\Qcm b_SVaiV^^_ ^VhVT_7 @_nc_]d SVbm
SliV_`YbQ^^lZ Q\T_aYc] ]l aVQ\YXdV] S_ Sb`_]_TQcV\m^_Z ed^[6
gYY5 [_c_ado ^QX_Sݷ] KB51;\DB9>7M?5 Y]VojVZ cQ[_Z WV `a_eY\m5 [Q[
KB51;\DB9>75 c_TUQ [Q[ bQ]Q ed^[gYp KB51;\DB9>7 RdUVc c_\m[_ SlXl6
SQcm KB51;\DB9>7M?5 `a_SVapcm5 ^V pS\pVcbp \Y `VaSlZ n\V]V^c aVXd\m6
cQcQ `dbcl] b`Yb[_]5 Y Vb\Y UQ ‑ S_XSaQjQcm aVXd\mcYadojYZ b`Yb_[
dWV RVX ^VT_7

3 aViV^YY ]l S_b`_\mXdV]bp <5D U\p aQbjV`\V^Yp b`Yb[Q5 S_XSaQ6
jݷ^^_T_ SlXSQ^^_Z ed^[gYVZ5 ^Q `VaSlZ n\V]V^c Y _bcQc_[5 Q 96 XQUVZ6
bcSdV]5 hc_Rl aQXUV\Ycm b\dhQY5 [_TUQ `VaSlZ n\V]V^c S_XSaQjݷ^^_T_
b`Yb[Q 1c_ bQ]_V ݷVU_bca_V^^_V^ݷ b\_S_2 `dbc_Z Y ^V`dbc_Z7 @_\^_bcmo
aViV^YV RdUVc cQ[Y]C
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666 KB51;\DB9>71CDB2 EF

<5D `?B4 CC [5CD FF KB51;\DB9>7M?1CDB2 9>
96 `?B4 F df

D85> [5CD
5<C5 `?B4 CC [5CDD

6b\Y XQUQcmbp gV\mo bUV\Qcm c_ WV bQ]_V RVX 96 Y <5D5 c_ nc_ _[Q6
WVcbp ^V _hV^m b\_W^_5 `a_bc_ `_caVRdocbp Vjݷ USV Sb`_]_TQcV\m^lV
ed^[gYYC

453 MB?@O9BCDN=@DI C <9CD1<9CD1381B22 6G <9CD1<9CD1381B22D
666 MB?@O9BCDN=@DI1df CC ]2 EF ]D
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666 KB51;\DB9>7M?1df2 EF ddffD
666 KB51;\DB9>7M?1’ ’ CC [5CD2 EF

df CC MB?@O9BCDN=@DI1KB51;\DB9>7M?1[5CD22D
666 KB51;\DB9>7M?13 CC [5CD2 EF

L81B]?O9BCD`?B4135 KB51;\DB9>7M?1[5CD22D
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666 KB51;\DB9>71CDB2 EF
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::7>7A7 @_\Y]_ae^lV ed^[gYY
3Va^ݷ]bp [ ed^[gYY MB?@N<5=C 1b]7 bca7 >9;27 NcQ ed^[gYp dRYaQ6

Vc YX b`Yb[Q hYbV\ XQUQ^^_V [_\YhVbcS_ `VaSlf n\V]V^c_S Y b_ bS_VZ
XQUQhVZ Sa_UV Rl b`aQS\pVcbp7 >_ hc_ UV\Qcm5 Vb\Y ^Q] `_caVRdVcbp
dRaQcm W `VaSlf n\V]V^c_S YX b`Yb[Q bY]S_\_S5 Y\Y YX b`Yb[Q b`Yb[_S
bY]S_\_S5 Y\Y YX b`Yb[Q n\V]V^c_S Vjݷ [Q[_T_6^YRdUm b\_W^_T_ cY`QH
3 cV\V MB?@N<5=C ^YTUV ^V Yb`_\mXdVcbp c_c eQ[c5 hc_ b`Yb_[ b_bc_Yc
Y]V^^_ YX hYbV\5 cQ[ hc_ ed^[gYp5 UV\QojQp c_ WV bQ]_V b_ b`Yb[_]
\oRlf UadTYf n\V]V^c_S5 RdUVc SlT\pUVcm c_h^_ cQ[ WV ‑ _c\YhQcmbp
RdUVc \Yim UYaV[cYSQ 4537
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@_U_R^do bYcdQgYo ]l aQbb]QcaYSQ\Y S 7:5@97:ݷ hc_Rl _Rkpb^Ycm5
XQhV] S BY44 ^dW^l iQR\_^l ed^[gYZ7 3 <Yb`V5 \385=5 Y @a_\_TV
cQ[_Z `a_R\V]l ^V S_X^Y[QVc5 `_b[_\m[d `VaV]V^^lV cQ] ^V `aYSpXQ6
^l [ cY`d5 Q b`Yb[Y Y `a_hYV bcad[cdal UQ^^lf TVcVa_TV^^l5 c_ Vbcm
]_Tdc b_bc_pcm YX X^QhV^YZ aQX^lf cY`_S7 >_ S_c ]l b^_SQ aQbb]QcaY6
SQV] bca_T_ cY`YXYa_SQ^^lZ pXl[ 1Q F_d` Y]V^^_ cQ[_Z2 Y bcQ\[YSQ6
V]bp b `Vab`V[cYS_Z ^Q`YbQcm USV ed^[gYY5 [_c_alV RdUdc b_SVaiV^^_
_UY^Q[_Sl5 Vb\Y ^V bhYcQcm ^V[_c_a_T_ cY`Q7

F_d` U\p cQ[Yf bYcdQgYZ `aVUdb]QcaYSQVc cQ[ ^QXlSQV]lV `_\Y6
]_ae^lV ed^[gYY 7 3 _RkpS\V^YY 1UYaV[cYSV 4532 U\p cQ[_Z ed^[6
gYY S]Vbc_ _U^_T_ Y\Y ^Vb[_\m[Yf cY`_S d[QXlSQocbp c�Y`_SlV `V6
aV]V^^lV 1DI@5 F1B912<5C2 ‑ b`VgYQ\m^lV YUV^cYeY[Qc_al5 X^QhV^Y6ݷ
p]Yݷ [_c_alf Slbcd`Qoc `a_YXS_\m^lV cY`l7 F_d` SS_UYc caY cQ[YV
`VaV]V^^lV ‑ 1<@815 25D1 Y 71==1D Vb\Y Yf ^V fSQcYc5 ]_W^_ U_`_\^Y6
cV\m^lV c�Y`_SlV `VaV]V^^lV SSVbcY b `_]_jmo UYaV[cYSl DI@5F1B5
^Q`aY]VaC

DI@5F1B 45<D15 5@C9<?>5 1>IDI@5D

B Yb`_\mX_SQ^YV] cQ[_Z `VaV]V^^_Z ]l ]_WV] `VaV`YbQcm ed^[gYo
MB?@N<5=C cQ[5 hc_ _^Q RdUVc aQR_cQcm b_ b`Yb[Q]Y n\V]V^c_S `a_YX6
S_\m^_T_ cY`QC

453 MB?@N<5=C C >E= 3 <9CD11<@812 6G <9CD11<@812D
666 MB?@N<5=C1h5 df2 EF dfD
666 MB?@N<5=C195 <C2 EF <CD
666 MB?@N<5=C1;5 h CC D19<2 EF MB?@N<5=C1;6:5 D19<2D

Bc_Yc _c]VcYcm5 hc_ YX]V^Y\Y ]l c_\m[_ `a_eY\m ed^[gYY 1cV[bc
UYaV[cYSl 45325 cV\_ ]V^pcm ^V `aYi\_bm7 3 _c\YhYV _c BY445
TUV cY`5 XQUQSQV]lZ `QaQ]Vca_] iQR\_^Q5 ]_WVc SbcaVcYcmbp S cV\V
ed^[gYY6iQR\_^Q5 ^Q`aY]Va5 `aY _`YbQ^YY `VaV]V^^lf5 S F_d`V cQ6
[_T_ `a_YX_ZcY ^V ]_WVc ‑ XUVbm `VaV]V^^lV c_WV cY`YXYa_SQ^l5 ^_
Yf cY` SbVTUQ SlS_UYcbp QSc_]QcYhVb[Y7

HYcQcV\m ]_T _RaQcYcm S^Y]Q^YV5 hc_ b VaV]V^^_Z5`ݷ [_c_aQp _R_X^QhQVc
[Q[_Z6^YRdUm cY`5ݷ ]l dWV bcQ\[YSQ\Ybm `aY _RbdWUV^YY `QaQ]VcaYhVb[Yf cY6
`_S ^Q bca7 >995 `aYhݷ] Yb`_\mX_SQ^^lZ cQ] S nc_Z a_\Y YUV^cYeY[Qc_a 1>I ]l
^Y[Q[ b`VgYQ\m^_ ^V _`YblSQ\Y7 5V\_ S c_]5 hc_ S UYaV[cYSV 41D1 YX [_^cV[6
bcQ `_^pc^_5 hc�_ Y]VVcbp S SYUd5 c_TUQ [Q[ S UYaV[cYSV 453 ^Q ]VbcV c�Y`_S_Z
`VaV]V^^_Z ]_WVc bc_pcm Y]p [Q[_T_6c_ [_^[aVc^_T_ cY`Q7 9]V^^_ `_nc_]d5
hc_Rl dRVUYcm Y^cVa`aVcQc_a5 hc_ ]l UVZbcSYcV\m^_ Y]VV] S SYUd `_\Y]_ae6
^do ed^[gYo Y ^YTUV ^V _`VhQcQ\Ybm5 YUV^cYeY[Qc_al c�Y`_Slf `VaV]V^^lf
]l U_\W^l pS^l] _RaQX_] XQUV[\QaYa_SQcm7

=_WVc S_X^Y[^dcm _cUV\m^lZ S_`a_b5 b\VUdVc \Y Y]_ae^do\_`ݷ
ed^[gYoݷ bhYcQcm5 b_RbcSV^^_ T_S_ap5 ed^[gYVZ5 Y\Y \dhiV5 [Q[ S
BY445 `aVU`_\QTQcm5 hc_ nc_ c_\m[_ ^V[Qp ݷXQT_c_S[Qݷ U\p ed^[gYY5
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Q S `_\^_gV^^do ed^[gYo _^Q `aVSaQjQVcbp \Yim c_TUQ5 [_TUQ SbV
^VYXSVbc^lV cY`l _[QXlSQocbp [_^[aVcYXYa_SQ^l7 3 UVZbcSYcV\m^_6
bcY U\p F_d`Q nc_c S_`a_b \Yiݷ^ b]lb\Q7 3 BY44 ]l Sl^dWUV^l
Rl\Y UV\Qcm aQX\YhYV ]VWUd iQR\_^_] Y `_\dhV^^_Z YX ^VT_ ed^[6
gYVZ5 `_b[_\m[d BY44 ‑ pXl[ [_]`Y\YadV]lZ5 `aY nc_] `VaVSVbcY
cV[bc ed^[gYY S ]QiY^^lZ [_U5 ^V X^Qp cY`_S Yb`_\mXdV]lf `VaV]V^6
^lf Y SlaQWV^YZ5 ^VS_X]_W^_7 ?Rlh^Qp ed^[gYp BY Y BY44 ]_WVc
Rlcm5 S hQbc^_bcY5 SlXSQ^Q YX UadT_Z VUY^Ygl caQ^b\pgYY5 Y U\p nc_6
T_ ^V ^dW^_ SYUVcm Vݷ cV\Q5 U_bcQc_h^_ X^Qcm5 [Q[_Z d ^Vݷ `a_eY\m ‑
b _bcQ\m^l] b`aQSYcbp aVUQ[c_a bSpXVZD S `a_cYS_`_\_W^_bcm nc_]d
iQR\_^^Qp ed^[gYp ^V ]_WVc Rlcm XQUVZbcS_SQ^Q5 Vb\Y ^Vc U_bcd`Q [
Vݷ cV\d7 3 F_d`V bYcdQgYp b_SVaiV^^_ Y^Qp5 `_b[_\m[d _^ Y^cVa`aVcY6
adVcbp5 Q ^V [_]`Y\YadVcbp5 Y ^Y[Q[_T_ aVUQ[c_aQ bSpXVZ XUVbm ^Vc5 `_6
nc_]d ^Vc Y ^Y[Q[Yf SYUY]lf aQX\YhYZ ]VWUd `_\Y]_ae^_Z ed^[gY6
VZ Y Vݷ TY`_cVcYhVb[Y] n[XV]`\pa_]5 `_\dhV^^l] `aY [_^[aVcYXQgYY
c�Y`_Slf `VaV]V^^lf7

CV_aVcYhVb[Y ]_W^_ Rl\_ Rl5 `a_Q^Q\YXYa_SQS Ybf_U^lV cV[bcl
Y^cVa`aVcQc_aQ5 `_^pcm5 b_XUQݷc \Y _^ [Q[_V6c_ _b_R_V S^dcaV^^VV
`aVUbcQS\V^YV U\p _cUV\m^lf n[XV]`\pa_S `_\Y]_ae^_Z ed^[gYY5
Y ^Q nc_] _b^_SQ^YY Sb6ݷcQ[Y UQcm _cSVc5 pS\pVcbp \Y `_\Y]_ae^Qp
ed^[gYp ed^[gYVZ bQ]Q `_ bVRVD ^_ c_TUQ nc_c _cSVc RdUVc XQSYbVcm _c
S^dcaV^^Yf _b_RV^^_bcVZ aVQ\YXQgYY Y^cVa`aVcQc_aQ5 [_c_alV5 S__R6
jV T_S_ap5 `_\mX_SQcV\o 1`a_TaQ]]Ybcd5 `YidjV]d ^Q F_d`V2 ^V SYU6
^l ‑ Yf ]_W^_ `_]V^pcm5 Y U\p ^Qb5 `a_TaQ]]Ybc_S5 `aY nc_] ^YhVT_
^V YX]V^Ycbp7

::7>7B7 2VXl]p^^lV ed^[gYY Y ed^[gY_^Q\l
;Q[ ]l dWV Y]V\Y S_X]_W^_bcm dRVUYcmbp5 ed^[gYY Slb_[Yf `_6

apU[_S ‑ c_ Vbcm cQ[YV5 [_c_alV `_\dhQoc hVaVX bS_Y QaTd]V^cl Uad6
TYV ed^[gYY ‑ nc_ bS_VT_ a_UQ SYXYc^Qp [Qac_h[Q ed^[gY_^Q\m^_6
T_ `a_TaQ]]Ya_SQ^Yp7 Ed^[gY_^Q\l Vbcm5 aQXd]VVcbp5 Y S F_d`V5 Q
[Q[ c_\m[_ `_pS\pocbp ed^[gY_^Q\l5 U\p Yf `_\^_gV^^_T_ Yb`_\m6
X_SQ^Yp cdc WV caVRdocbp ݷp]RUl\ݷ ‑ RVXl]p^^lV ed^[gYY5 [_c_6
alV S bS_ݷ] _[_^hQcV\m^_] SYUV 1S SYUV XQ]l[Q^Yp 5 eY[bYadojVT_
X^QhV^Yp ݷbS_R_U^lfݷ `VaV]V^^lf2 b_XUQocbp S_ SaV]p Yb`_\^V^Yp
`a_TaQ]]l7 8Q]l[Q^Yp ]l `_Ua_R^_ _RbdWUQ\Y `aY YXdhV^YY <Yb6
`Q 1b]7 bca7 <>?25 _c]VcY] c_\m[_5 hc_ S F_d`V Sbݷ ^Vb[_\m[_ `a_jV5
SVUm `VaV]V^^Qp ^V ]_WVc YX]V^Ycm X^QhV^YV5 `_\dhV^^_V `aY Vݷ b_6
XUQ^YY 1c_h^VV5 `aY Sf_UV S _`aVUV\ݷ^^lZ [_^cV[bc ‑ `aVU\_WV^YV
ed^[gYY Y\Y <5D6SlaQWV^YV27

>Qh^ݷ] b ed^[gY_^Q\_S Y U\p `aY]VaQ `_`a_RdV] _`YbQcm [\QbbY6
hVb[do ed^[gYo =1@5 [_c_aQp `_\dhQVc ^Q Sf_U ^V[do ed^[gYo _U^_T_
QaTd]V^cQ Y b`Yb_[5 `aY]V^pVc `_\dhV^^do ed^[gYo [ [QWU_]d n\V6
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]V^cd b`Yb[Q5 Q YX `_\dhV^^lf aVXd\mcQc_S e_a]YadVc ^_SlZ b`Yb_[5
[_c_alZ Y S_XSaQjQVc7

@_U_R^Qp ed^[gYp S <Yb`V ^QXlSQVcbp =1@31B 1b]7 bca7 <=@25 Q S \385=5 ‑
`a_bc_ =1@D [ b_WQ\V^Yo5 Q^Q\_TYp cdc RdUVc ^V`_\^_Z5 `_b[_\m[d S F_d`V ^Vc
SQaYQUYhVb[Yf ed^[gYZ5 Y SU_RQS_[ bca_TQp cY`YXQgYp ^V `_XS_\pVc _U^_]d
Y c_]d WV ed^[gY_^Q\d `VaVUQSQcm S aQX^lf b\dhQpf ed^[gYY _c aQX\Yh^_T_
[_\YhVbcSQ QaTd]V^c_S7 @_nc_]d ^Q] `aYUݷcbp S `aY]VaV _TaQ^YhYcmbp _U^Y]
b`Yb[_] Y ed^[gYVZ _U^_T_ QaTd]V^cQ ‑ S _c\YhYV _c \Yb`_`_U_R^lf pXl6
[_S5 TUV Q^Q\_TYh^lV ed^[gYY `aY^Y]Qoc ^Q Sf_U ed^[gYo `a_YXS_\m^_T_
[_\YhVbcSQ QaTd]V^c_S Y b__cSVcbcSdojVV [_\YhVbcS_ b`Yb[_S7

9cQ[5 d ^Qb Y]VVcbp b`Yb_[ YX n\V]V^c_S [Q[_T_6c_ cY`Q Y ^V[Qp
ed^[gYp 1^QX_Sݷ] Vݷ 625 `aY^Y]QojQp VUY^bcSV^^lZ QaTd]V^c c_T_ WV
cY`Q7 3_XSaQjQcm _^Q ]_WVc X^QhV^YV [Q[_T_6c_ UadT_T_ cY`Q5 f_cp5 [_6
^Vh^_5 ^Y[c_ ^V ]ViQVc ncY] USd] cY`Q] b_S`QUQcm7 >Qi ed^[gY_^Q\
RdUVc e_a]Ya_SQcm b`Yb_[ `_\dhV^^lf aVXd\mcQc_S5 c_ Vbcm [Q[ aQX
n\V]V^c_S nc_T_ ݷ_UadT_Tݷ cY`Q7 ;Q[ ]_W^_ U_TQUQcmbp5 aVQ\YXQgYp
=1@ ^Y[Q[ ^V XQSYbYc _c c_T_5 [Q[YV [_^[aVc^_ nc_ RdUdc USQ cY`Q5 cQ[
hc_ ]l bUV\QV] ^Qi =1@ `_\Y]_ae^l]7 3b`_]^YS5 hc_ S F_d`V Vbcm
caY `aVU_`aVUV\ݷ^^lV c�Y`_SlV `VaV]V^^lV ‑ 1<@815 25D1 Y 71==15 ]l
_R_X^QhY] hVaVX 1<@81 cY` QaTd]V^cQ ed^[gYY 65 hVaVX 25D1 ‑ cY`
X^QhV^Yp5 [_c_a_V _^Q S_XSaQjQVc7 9^QhV T_S_ap5 `aVU`_\_WY]5 hc_ 6
S cVa]Y^Qf F_d`Q Y]VVc cY` 1<@81 6G 25D17

Ed^[gYp =1@ U_\W^Q `aY^pcm ^Q Sf_U ed^[gYo 65 c_ Vbcm X^QhV6
^YV cY`Q 11<@81 6G 25D125 Y b`Yb_[ n\V]V^c_S cY`Q 1<@81 1c_ Vbcm
X^QhV^YV cY`Q <9CD11<@81225 Q S_XSaQjQcm _^Q RdUVc b`Yb_[ n\V]V^6
c_S cY`Q 25D1 1X^QhV^YV cY`Q <9CD125D1227 B\VU_SQcV\m^_5 `a_eY\m Vݷ
`_\dhQVcbp cQ[Y]C

453 =1@ C 11<@81 6G 25D12 3 <9CD11<@812 6G <9CD125D12D

?`aVUV\V^YV ed^[gYY RdUVc U_S_\m^_ `a_bcl]7 6b\Y Ybf_U^lZ b`Yb_[
`dbc5 S^V XQSYbY]_bcY _c ed^[gYY 1[_c_ado `_`a_bcd ^V [ hV]d `aY]V6
^pcm2 ^dW^_ SVa^dcm `dbc_Z b`Yb_[5 S `a_cYS^_] b\dhQV b\VUdVc `aY6
]V^Ycm `VaVUQ^^do ed^[gYo [ `VaS_]d n\V]V^cd b`Yb[Q5 b `_]_jmo
aV[dabYS^_T_ SlX_SQ `aY]V^Ycm cd WV ed^[gYo [ n\V]V^cQ] _bcQc6
[Q b`Yb[Q5 YX `_\dhV^^_T_ X^QhV^Yp Y b`Yb[Q b_XUQcm ^_SlZ b`Yb_[ Y
SVa^dcm VT_7 3lT\pUYc nc_ cQ[C

666 =1@1h5 df2 EF dfD
666 =1@165 HCC<C2 EF 61H2 CC =1@165 <C2D

6b\Y5 ^Q`aY]Va5 d ^Qb RdUVc ed^[gYp5 d]^_WQojQp bS_Z QaTd]V^c ^Q
UVbpcmC

453 ]9=5C:9 C >E= 6G >E=D
666 ]9=5C:91H2 EF :9 3 HD
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Y ]l `aY]V^Y] =1@ [ nc_Z ed^[gYY Y b`Yb[d hYbV\ d:5 ;5 <5 =f S_c
cQ[Y] _RaQX_]C

=1@1]9=5C:95 d:5 ;5 <5 =f2

‑ c_ aVXd\mcQc_] bcQ^Vc b`Yb_[ d:95 ;95 <95 =9f7 >_ ]l dWV X^Q6
V] ^Q `aY]VaV <Yb`Q Y \385=55 hc_ S cQ[Yf b\dhQpf ^Q]^_T_ dU_R^VV
Yb`_\mX_SQcm RVXl]p^^do ed^[gYo5 Y S F_d`V cQ[Qp S_X]_W^_bcm5 aQ6
Xd]VVcbp5 Vbcm7 3]Vbc_ ^QiVZ ]9=5C:9 ]l ]_T\Y Rl Yb`_\mX_SQcm S_c
cQ[_VC

=1@1<1=241 H FG :9 3 H5 d:5 ;5 <5 =f2

3]Vbc_ b\_SQ <1=241 ]_W^_ U\p [aQc[_bcY ^Q`YbQcm bY]S_\ _RaQc^_T_
b\niQ Cݷeݷ

=1@1e H FG :9 3 H5 d:5 ;5 <5 =f2

;_^bcad[gYp <1=241 H FG :9 3 H 1Y\Y5 hc_ c_ WV bQ]_V5
e H FG :9 3 H2 `aVUbcQS\pVc b_R_Z ^V hc_ Y^_V5 [Q[ SlaQWV^YV5
aVXd\mcQc_] SlhYb\V^Yp [_c_a_T_ pS\pVcbp ed^[gYp [Q[ _RkV[c
UQ^^lf7 CQ[_Z _RkV[c ]_W^_ ^V c_\m[_ `VaVUQSQcm S ed^[gYY5 ^_ Y
S_XSaQjQcm YX ^YfD ^Q`aY]Va5 ed^[gYp

453 V1;5J445B C >E= 6G 1>E= 6G >E=2D
666 V1;5J445B H EF <1=241 I FG H 4 ID

`_XS_\pVc `_bca_Ycm ݷaYRQS\p\[d`ݷ \oR_T_ XQUQ^^_T_ hYb\Q=:D cQ[5
aVXd\mcQc_] SlaQWV^Yp V1;5J445B :@ bcQ^Vc ed^[gYp _U^_T_ QaTd6
]V^cQ5 `aYRQS\pojQp [ bS_V]d QaTd]V^cd hYb\_ :@7 @aY SlhYb\V^YY
SlaQWV^Yp

<5D @<EC;: FF V1;5J445B ;: 9> @<EC;: :B

b^QhQ\Q RdUVc b_XUQ^ _RkV[c ed^[gYY5 `aYRQS\pojVZ [ bS_V]d QaTd6
]V^cd ;:5 nc_c _RkV[c RdUVc 1[Q[ X^QhV^YV2 bSpXQ^ b `VaV]V^^_Z @<EC;:5
`_b\V hVT_ RdUVc SlhYb\V^_ SlaQWV^YV @<EC;: :B5 XUVbm aYRQS\p\6`ݷ
[Q ݷ:; RdUVc `aY]V^V^Q [ hYb\d :B5 S aVXd\mcQcV `_\dhYcbp =97 Nc_5
S`a_hV]5 ]_W^_ XQ`YbQcm Y [_a_hVC SlaQWV^YV 1V1;5J445B ;:2 :B bUV6
\QVc b_SVaiV^^_ c_ WV bQ]_V5 c_\m[_ RVX Yb`_\mX_SQ^Yp \_[Q\m^_Z
`VaV]V^^_Z7

?c]VcY]5 hc_ ݷVaQgYp`_ݷ 6G S UYaV[cYSV 453 aQR_cQVc b`aQSQ ^Q\V6
S_ 1`aQS_Qbb_gYQcYS^Q25 cQ[ hc_ b[_R[Y ]l `aY _RkpS\V^YY V1;5J445B
`aY]V^Y\Y Yb[\ohYcV\m^_ U\p ^QT\pU^_bcY7 6b\Y Vjݷ XQ]V^Ycm b\_S_
<1=241 ^Q b\ni5 `_\dhYcbp cQ[C

=:Nc_c `aY]Va ]l dWV Yb`_\mX_SQ\Y `aY YXdhV^YY <Yb`Q5 b]7 bca7 <=B7
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BcQ\_ \Y _`YbQ^YV V1;5J445B _c nc_T_ \dhiV Y\Y fdWV ‑ aViQZcV U\p
bVRp bQ]Y7 =l WV `_[Q XQ]VcY]5 hc_5 Y]Vp `a_YXS_\m^do RY^Qa^do Y^6
eY[b^do _`VaQgYo5 S c_] hYb\V 45 ]l S F_d`V ]_WV] YX ^Vݷ `_\dhYcm
ed^[gYo _U^_T_ QaTd]V^cQ5 XQeY[bYa_SQS Sc_a_Z QaTd]V^c5 Y XQ`YbQcm
nc_ ]_W^_ S d`a_jݷ^^_Z e_a]VC [_^[aVc^_ U\p _`VaQgYY 4 SlaQWV6
^YV 14D2 RdUVc bY^_^Y]_] 1b_[aQjݷ^^_Z XQ`Ybmo2 <1=241 H FG H 4 D5
Q SlaQWV^YV 1D42 ‑ bY^_^Y]_] <1=241 H FG D 4 H7 AVXd\mcQc_] Sl6
aQWV^Yp =1@116;25 d:95 :>5 ;9f2 bcQ^Vc b`Yb_[ dA5 :<5 :Af5 aV6
Xd\mcQc_] =1@11;9625 d:95 :>5 ;9f2 ‑ b`Yb_[ d:95 >5 9f7 HYb6
\_S_Z QaYe]VcY[_Z ncQ S_X]_W^_bcm ^V _TaQ^YhV^QC ^Q`aY]Va5 S
a_\Y RY^Qa^_Z _`VaQgYY ]_W^_ Yb`_\mX_SQcm [_^bcad[c_a b`Yb6
[_S 5ݷCCݷ Y5 b[QWV]5 aVXd\mcQc_] =1@11CCd:99f25 d:95 :>5 ;9f2 Rd6
UVc dd:95 :99f5 d:>5 :99f5 d;95 :99ff7 6bcVbcSV^^_5 b dhݷc_] nc_6
T_ ^QiQ ed^[gYp V1;5J445B _[QXlSQVcbp `a_bc_ ^V ^dW^Q5 S]Vbc_
V1;5J445B𝑁 SbVTUQ ]_W^_ ^Q`YbQcm 14𝑁2 ‑ ^_ Y\\obcaQcYS^_Z gV^6
^_bcY `aY]VaQ nc_ ^V _c]V^pVc7

AQX _R nc_] XQi\Q aVhm5 _c]VcY]5 hc_ XQ`Ybm 142 S F_d`V bhYcQVcbp bY6
^_^Y]_] XQ`YbY <1=2411H5I2FGH4I5 Y nc_ c_WV ]_W^_ `aY]V^Ycm [ \oR_Z
Y^eY[b^_Z RY^Qa^_Z _`VaQgYY7

<p]RUQ6ed^[gYp ]_WVc b_bc_pcm ^V c_\m[_ YX _U^_T_ `aVU\_WV6
^Yp5 ^_ Y YX ^Vb[_\m[YfD `aVU\_WV^Yp `aY nc_] _cUV\pocbp bY]S_6
\_] L7 >Q`aY]Va5 Vb\Y ^Q] `_caVRdVcbp Q^_^Y]^Qp SVabYp ed^[gYY
MB?@O9BCDN=@DI 1b]7 bca7 >9@25 ]_W^_ RdUVc ^Q`YbQcm hc_6c_ Sa_UV

<1=241 1df CC ]2 FG ] L 1Q CC ]2 FG Q CC ]D

?c]VcY]5 hc_ U\p \p]RUQ6ed^[gYZ S F_d`V ^VS_X]_W^_ pS^_
d[QXQcm cY` ‑ Y^cVa`aVcQc_a SbVTUQ VT_ SlS_UYc bQ]7

BUV\QV] Vjݷ _U^_ Y^cVaVb^_V XQ]VhQ^YV7 3 aQbb]QcaYSQV]_] ^Q]Y
UYQ\V[cV SlaQWV^YV SYUQ <5D 𝑃 FF 𝐸 9> 𝐵 S c_h^_bcY n[SYSQ\V^c^_
SlaQWV^Yo 1<1=241 𝑃 FG 𝐵 2 𝐸7

::7>7:97 ?`VaQgYp <5DB53

9]VojQpbp S F_d`V _`VaQgYp <5DB53 `_XS_\pVc UV\Qcm U_S_\m6
^_ ^V_WYUQ^^lV SVjY Y S gV\_] _[QXlSQVcbp SQW^Q U\p e_a]Ya_SQ6
^Yp S`VhQc\V^Yp _ ed^[gY_^Q\m^_] `a_TaQ]]Ya_SQ^YY7 ?^Q SlT\pUYc
1Y aQR_cQVc2 `_U_R^_ dWV X^Q[_]_]d ^Q] <5D 1b]7 2C@7<7::ݷ

<5DB53 𝑉 FF 𝐸 9> 𝐵

;Q[ Y U\p _`VaQgYY <5D5 XUVbm 𝑉 ‑ SlaQWV^YV b `VaV]V^^l]Y 1_U^Q
`VaV]V^^Qp5 [_acVW `VaV]V^^lf5 b`Yb_[ `VaV]V^^lf25 𝐸 ‑ SlaQWV^YV5
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XQUQojVV c_5 [Q[Y] U_\W^_ Rlcm \_[Q\m^_V X^QhV^YV 𝑉 5 Q 𝐵 ‑ cV\_5 S
[_c_a_] SSVUݷ^^lV \_[Q\m^lV X^QhV^Yp U_\W^l Y]Vcm neeV[c7 3QW6
^VZiVV _c\YhYV b_bc_Yc S c_]5 hc_ SS_UY]lV Vo \_[Q\m^lV `VaV]V^^lV
]_W^_ Yb`_\mX_SQcm ^V c_\m[_ S Vݷ cV\V 𝐵5 ^_ Y S SlaQWV^YY 𝐸7

?hVSYU^l] `aY]V^V^YV] U\p <5DB53 ]_W^_ bhYcQcm SSVUV^YV
\_[Q\m^lf aV[dabYS^lf Y SXQY]^_aV[dabYS^lf ed^[gYZ7 @dbcm
^Q]5 [ `aY]Vad5 `_caVR_SQ\Qbm cQ[Qp WV ed^[gYp5 [Q[ MB?@N<5=C
1b]7 bca7 >9A25 ^_ ]l `_hV]d6c_ ^V f_cY] UQSQcm VZ T\_RQ\m^_ SYUY]_V
Y]p b `_]_jmo 453 Y 6667 3SVbcY ncd ed^[gYo S SYUV RVXl]p^^_Z b
`_]_jmo <1=241 ^Vb[_\m[_ XQcadU^YcV\m^_5 `_b[_\m[d _^Q _RaQjQVc6
bp bQ]Q [ bVRV Y U_\W^Q U\p nc_T_ [Q[6c_ YUV^cYeYgYa_SQcm bQ]Q bV6
Rp7 ?`VaQgYp <5DB53 `_XS_\pVc UQcm ed^[gYY \_[Q\m^_V Y]p5 [_c_a_V
RdUVc Yb`_\mX_SQ^_ S c_] hYb\V S Vݷ cV\VC

<5DB53 4B?@h5<5=C FF
<1=241 1h5 df2 FG df

L 195 <C2 FG <C
L 1;5 h CC D19<2 FG 4B?@h5<5=C1;6:5 D19<2
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1 777

9X aQbb]_caV^^lf ^Q]Y aQ^VV pXl[_S <5DB53 `aYbdcbcSdVc cQ[WV S
\385=55 Y cQ] _R\Qbcm `aY]V^V^Yp nc_Z e_a]l eQ[cYhVb[Y _TaQ^YhY6
SQVcbp SSVUV^YV] \_[Q\m^lf ed^[gYZ5 _RaQjQojYfbp UadT [ UadTd5
^_ ncQ S_X]_W^_bcm bQ]Q `_ bVRV ^V bc_\m Y^cVaVb^Q5 Y ]l UQWV ^V
bcQ\Y aQbb]QcaYSQcm <5DB535 [_TUQ YXdhQ\Y \385=5 ‑ cQ] Vbcm SVjY
`_Y^cVaVb^VV7

3 F_d`V Y UadTYf \V^YSlf pXl[Qf S_X]_W^_bcY <5DB53 ^Q]^_T_
iYaV R\QT_UQap5 b_RbcSV^^_ T_S_ap5 \V^YS_Z bV]Q^cY[V SlhYb\V^YZ7
@aYSVUݷ] _UY^ `a_bc_Z `aY]VaC

<5DB53 <CD FF : CC ; CC <CD 9> O9BCDW1<CD5 >2

>Q Sbp[YZ b\dhQZ ^Q`_]^Y]5 hc_ [_^bcad[c_a ݷCCݷ \VS_Qbb_gYQ6
cYSV^5 cQ[ hc_ SlaQWV^YV b`aQSQ _c FF n[SYSQ\V^c^_ SlaQWV^Yo
: CC 1; CC <CD25 c_ Vbcm nc_ b`Yb_[5 `VaSl]Y USd]p n\V]V^cQ]Y [_c_6
a_T_ Slbcd`Qoc [_^bcQ^cl : Y ;5 Q _bcQc_[ aQSV^ X^QhV^Yo `VaV]V^^_Z
<CD ‑ ^_ X^QhV^YV] nc_Z `VaV]V^^_Z _`VaQgYp <5DB53 bUV\Q\Q bQ] b`Y6
b_[ gV\Y[_]7 AVXd\mcQc_] SlhYb\V^Yp `aYSVUݷ^^_T_ SlaQWV^Yp RdUVc
b`Yb_[ d:5 ;5 :5 ;5 :f ‑ nc_ b`Yb_[ YX `pcY `VaSlf n\V]V^c_S gY[6
\YhVb[_T_ b`Yb[Q d:5 ;5 :5 ;5 :5 ;5 777f7 B Q^Q\_TYh^l] b`_b_R_]
`_bca_V^Yp gY[\YhVb[Yf b`Yb[_S ]l dWV X^Q[_]l YX aQbb[QXQ _ @a_\_6
TV 1b]7 bca7 =<B2D cQ] S]Vbc_ <5DB53 Yb`_\mX_SQ\Qbm _`VaQgYp d^YeY[Q6
gYY7 ^_ bdcm b_SVaiV^^_ cQ WV ‑ `VaV]V^^Qp `_\QTQVcbp _U^_SaV]V^^_
aQS^_Z b`Yb[d gV\Y[_] Y ^V[_c_a_]d VT_ _bcQc[d7
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iQojYV _`VaQgYY ‑ ^Q`aY]Va5 `_bca_YS b`Yb_[ YX USdf n\V]V^c_S 1: ;25 ]l
]_WV] XQ]V^Ycm _RkV[c `dbc_T_ b`Yb[Q S VT_ [_^gV ^Q bQ] nc_c b`Yb_[7 3 <Yb`V
nc_5 [Q[ ]l X^QV]5 UV\QVcbp cQ[ 1b]7 bca7 <<B2C
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1^Q\_TYh^lZ `aYݷ] ]_W^_ `aY]V^Ycm Y S \385=5C

1C5D1 <CD ’1: ; <22
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>_ Sbݷ nc_5 [Q[ ]l `_^Y]QV]5 b_SVaiV^^_ ^V c_7 3 F_d`V ]l b]_T\Y U_RYcmbp
Q^Q\_TYh^_T_ neeV[cQ5 ^Vb]_cap ^Q `aY^gY`YQ\m^_V _cbdcbcSYV S [ݷ^ aQXad6
iQojYf UVZbcSYZD S @a_\_TV aQXadiQojYV UVZbcSYp5 S__RjV T_S_ap5 Vbcm5 ^_
d^YeY[QgYp [ ^Y] ^V _c^_bYcbp5 Q U\p `_\dhV^Yp gY[\YhVb[_T_ b`Yb[Q ^YhV6
T_5 [a_]V d^YeY[QgYY5 ^V caVRdVcbp7 ;Q[ SYUY]5 gY[\YhVb[YV bcad[cdal UQ^6
^lf @a_\_TQ Y F_d`Q ‑ pS\V^YV f_cp Y `_f_WVV5 ^_ Sb6ݷcQ[Y [QhVbcSV^^_ Y^_V5
^VWV\Y gY[\YhVb[YV b`Yb[Y S <Yb`V Y \385=57

::7>7::7 AVUd[gYp b`Yb[_S
AVUd[gYp 1_^Q WV bSݷac[Q2 `_b\VU_SQcV\m^_bcVZ ^Q] dWV f_a_6

i_ X^Q[_]Q ‑ ]l ^V_U^_[aQc^_ SbcaVhQ\Ybm b ncY] `aY5[_[ݷ `aYS_Up
`aY]Val Y ^Q hYbc_] BY5 Y ^Q BY445 Y ^Q <Yb`VD ^_5 [Q[ ]l bVZhQb dSY6
UY]5 \V^YSQp bcaQcVTYp SlhYb\V^YZ `aYS^_bYc S f_a_i_ X^Q[_]do ^Q]
cVf^Y[d ^_S_V [QhVbcS_5 [_c_a_V bc_Yc c_T_5 hc_Rl Rlcm `_[QXQ^^l]7

AQbb]QcaYSQcm S nc_c aQX ]l RdUV] c_\m[_ `aQSdo aVUd[gYo7 ?R6
bdWUQp bSݷac[d b`Yb[_S ^Q <Yb`V 1b]7 25::7:7::ݷ ]l _c]VcY\Y5 hc_ aV6
Q\YXQgYp \VS_Z aV[dabYY U_`db[QVc _bcQc_h^do 2ݷfS_bc_Sdoݷ1 _`cY6
]YXQgYo5 c_TUQ [Q[ `aQSQp aVUd[gYp fS_bc_S_Z Rlcm ^V ]_WVcD [Q[ ^Y
bcaQ^^_5 R\QT_UQap \V^YSl] SlhYb\V^Yp] ]l ]_WV] ^V _RaQjQcm ^Q
nc_ S^Y]Q^Yp5 `aQSQp aVUd[gYp _[QXlSQVcbp UQWV dU_R^VV7

>Q`_]^Y] S[aQcgV5 hc_ `a_Ybf_UYc7 D ^Qb Y]VVcbp b`Yb_[ n\V]V^c_S
^V[_c_a_T_ cY`Q 1^QX_Sݷ] VT_ 1<@812 Y ed^[gYp 65 [_c_aQp `aY^Y]QVc
^Q Sf_U `VaSl] `QaQ]Vca_] n\V]V^c cY`Q 1<@815 Sc_al] `QaQ]Vca_] ‑
n\V]V^c [Q[_T_6c_ Vjݷ cY`Q5 S _RjV] b\dhQV nc_c cY` ]_WVc _c\YhQcm6
bp _c 1<@81 1`dbcm nc_ RdUVc cY` 25D12D nc_c WV cY` Y]VVc S_XSaQjQV6
]_V ed^[gYVZ 6 X^QhV^YV7 8QUQSiYbm ^V[_c_al] ^QhQ\m^l] X^QhV^YV]
2ݷXQcaQS[_Zݷ1 cY`Q 25D15 ]l `_b\VU_SQcV\m^_ `aY]V^pV] ed^[gYo 6C [
`_b\VU^V]d n\V]V^cd b`Yb[Q Y [ XQcaQS[V5 XQcV] [ `aVU`_b\VU^V]d n\V6
]V^cd b`Yb[Q Y [ X^QhV^Yo5 `_\dhV^^_]d ^Q `aVUlUdjV] iQTV5 Y c7 U75
`_[Q ^V U_ZUݷ] U_ `VaS_T_ n\V]V^cQ b`Yb[Q7 AVXd\mcQc `aY]V^V^Yp 6



ݷ ::7>7 <V^YSlV SlhYb\V^Yp >:>

[ `VaS_]d n\V]V^cd b`Yb[Q Y c_]d5 hc_ _^Q SVa^d\Q ^Q `aVUlUdjV]
iQTV5 bhYcQVcbp aVXd\mcQc_] SbVZ aVUd[gYY7

Hc_Rl ^Q`YbQcm ^Q F_d`V ed^[gYo [54E355 `aY[Y^V] U\p ^QhQ6
\Q5 [Q[YV `QaQ]Vcal _^Q U_\W^Q `_\dhQcm Y hc_ RdUVc S_XSaQjQcm7
6bcVbcSV^^_5 ed^[gYp RdUVc `_\Y]_ae^_Z5 c_ Vbcm ]l S_b`_\mXd6
V]bp c�Y`_Sl]Y `VaV]V^^l]Y5 `aY nc_] ^V bcQ^V] YX_RaVcQcm \Yi6
^VT_ ‑ 1<@81 Y 25D1 ^Qb S nc_Z a_\Y S`_\^V dbca_pc7 1aTd]V^c_S
U\p ed^[gYY [54E35 ^Q] ^dW^_ caYC ed^[gYp 6 1[_c_aQp Y]VVc cY`
1<@81 3 25D1 6G 25D125 aVUdgYadV]lZ b`Yb_[ cY`Q <9CD11<@812 Y XQ6
caQS[Q cY`Q 25D17 AVXd\mcQc_] aVUd[gYY RdUVc X^QhV^YV cY`Q 25D17
CQ[Y] _RaQX_]5 UV[\QaQgYp ed^[gYY [54E35 `_\dhQVcbp cQ[QpC

453 [54E35 C 11<@81 3 25D1 6G 25D12 3 <9CD11<@812 3 25D1 6G 25D1D

?`YbQ^YV 1c7 V7 cV\_2 ed^[gYY Slf_UYc ^V b\Yi[_] b\_W^l]7 3 [QhV6
bcSV RQXYbQ aVUd[gYY ]l S_b`_\mXdV]bp caYSYQ\m^l] b\dhQV]5 [_TUQ
b`Yb_[ `dbcD aVXd\mcQc_] `aY nc_] _RkpS\pVcbp XQcaQS[Q7 6b\Y WV b`Y6
b_[ ^V `dbc5 ]l S_b`_\mXdV]bp bQ]_Z ed^[gYVZ [54E355 hc_Rl U\p cVf
WV X^QhV^YZ ed^[gYY Y XQcaQS[Y bSVa^dcm _bcQc_[ b`Yb[Q5 `_b\V hVT_
_bcQ^Vcbp c_\m[_ `aY]V^Ycm 6 S `_b\VU^YZ aQXC

666 [54E351h5 df5 9>9D2 EF 9>9DD
666 [54E35165 8 CC D5 9>9D2 EF 6185 [54E35165 D5 9>9D22D

@a_bcVZiY]Y `aY]VaQ]Y Yb`_\mX_SQ^Yp nc_Z ed^[gYY ]_Tdc b\dWYcm5
[Q[ _Rlh^_5 bd]]Q Y `a_YXSVUV^YVC [54E3511425d:5;5<5=f592 UQbc=;

X^QhV^YV :95 [54E3511325d:5;5<5=f5:2 ‑ X^QhV^YV ;=7 @aY`_]^YS b_6
UVaWQ^YV `aVUlUdjYf hQbcVZ [^YTY5 hYcQcV\m ^QSVa^p[Q b]_WVc `aY6
Ud]Qcm Y UadTYV `aY]Val7

@_`a_RdV] aQX_RaQcmbp5 hc�_ WV cQ[_T_ ^_S_T_ UQoc XUVbm \V^YSlV
SlhYb\V^YpD U\p nc_T_ `_`lcQV]bp b `_]_jmo aVUd[gYY aVQ\YX_SQcm
ed^[gYo V5=25B5 Slpb^pojdo5 Vbcm \Y S XQUQ^^_] b`Yb[V XQUQ^^lZ
n\V]V^c7 5\p ^QhQ\Q bUV\QV] cQ[C

453 V5=25B C 1<@81 3 <9CD11<@812 6G DBEF1<D
666 V5=25B1H5 <C2 EF

[54E351e15<5 ?;2 FG 96 ?; D85> DBE5 5<C5 H F 5<5
<C5 61<C52D

@aY SbVZ bS_VZ _hVSYU^_bcY Y \Q[_^Yh^_bcY nc_ aViV^YV _R\QUQVc
^V`aYpc^l] ^VU_bcQc[_]D hc_Rl `_^pcm5 S hݷ] _^ XQ[\ohQVcbp5 `_`a_6
RdV] `a_b\VUYcm SlhYb\V^YV SlaQWV^Yp V5=25B1:5 d:5;5<f27 2VXl6
]p^^do ed^[gYo _c `QaQ]Vca_S 15<5 ?;25 Yb`_\mXdV]do S a_\Y `Va6
S_T_ QaTd]V^cQ [54E355 _R_X^QhY] U\p [aQc[_bcY 5ݷ𝜙ݷ Q X^QhV^YV bS_6
R_U^_Z `_ _c^_iV^Yo [ 𝜙 `VaV]V^^_Z H Sl^VbV] S ^YW^YZ Y^UV[b

=;6b\Y Sl XQRl\Y b]lb\ XQ`YbY 1425 SVa^YcVbm [ bca7 >:;7



>:? >VaQXadiQojYV `QaQUYT]l

1𝜙1 RdUVc _X^QhQcm 𝜙ݷ `aY H F Dݷ: b_RbcSV^^_ T_S_ap5 X^QhV^YV H d
^Qb ]V^pcmbp ^V RdUVc5 ^_ `_\VX^_ `_ [aQZ^VZ ]VaV ^V XQRlSQcm _ VT_
bdjVbcS_SQ^YY27 3laQWV^YV V5=25B1:5 d:5;5<f2 `aVSaQcYcbp S

[54E351𝜙15 d:5;5<f5 61<C52

9X ^VT_ S bS_o _hVaVUm `_\dhYcbp

𝜙11:5 [54E351𝜙15 d;5<f5 61<C522

@_b]_caY]5 [Q[ RdUVc SlhYb\pcmbp 𝜙17 3 a_\Y `QaQ]VcaQ 5< d ^Qb :5 S
a_\Y ?; ‑ SlaQWV^YV [54E351𝜙15 d;5<f5 61<C525 c7 V7 Y]VV]

96 [54E351𝜙15 d;5<f5 61<C52 D85> DBE5 5<C5 : F :

@_b[_\m[d SlhYb\V^YV 96 ^VS_X]_W^_ `a_U_\WYcm5 ^V X^Qp5 YbcY^Q S
db\_S^_] SlaQWV^YY Y\Y \_Wm5 Y^cVa`aVcQc_a RdUVc Sl^dWUV^ Sl6
`_\^Ycm aV[dabYS^lZ SlX_S [54E355 cQ[ hc_ d ^Qb `_b\VU_SQcV\m^_
`_\dhQcbp

96 𝜙11;5 [54E351𝜙15 d<f5 61<C522 D85> DBE5 5<C5 : F :

96 196 [54E351𝜙15 d<f5 61<C52 D85> DBE5 5<C5 : F ;2 D85> DBE5 5<C5
: F :

96 196 𝜙11<5 [54E351𝜙15 df5 61<C522 D85> DBE5 5<C5 : F ;2 D85> DBE5
5<C5 : F :

96 196 196 [54E351𝜙15 df5 61<C52 D85> DBE5 5<C5 : F <2 D85> DBE5
5<C5 : F ;2 D85> DBE5 5<C5 : F :

3 nc_] ]VbcV U\p [54E35 baQR_cQVc RQXYb Y ^Qh^ݷcbp _RaQc^lZ f_U
aV[dabYYC

96 196 196 61<C5 D85> DBE5 5<C5 : F <2 D85> DBE5 5<C5 : F ;2 D85>
DBE5 5<C5 : F :

96 196 : F < D85> DBE5 5<C5 : F ;2 D85> DBE5 5<C5 : F :

96 : F ; D85> DBE5 5<C5 : F :

‑ Y ]l `_\dhY] ^Q[_^Vg X^QhV^YV DBE57 ;Q[ SYUY]5 ^Vb]_cap ^Q c_5 hc_
Yb[_]lZ n\V]V^c ^Qf_UY\bp S bQ]_] ^QhQ\V b`Yb[Q5 ^QiQ aVQ\YXQgYp
V5=25B R\QT_`_\dh^_ `a_b]_caV\Q SVbm b`Yb_[ gV\Y[_]5 Q `a_Ybf_UYc
nc_ YX6XQ c_T_5 hc_ _`VaQgYp 96 Sl^dWUV^Q caVR_SQcm SlhYb\V^Yp bS_6
VT_ `VaS_T_ `QaQ]VcaQ 1db\_SYp2 ‑ [Q[ T_S_apc5 _^Q bca_TQp `_ nc_]d
`QaQ]Vcad7

;_^Vh^_5 cQ[_Z `a_b]_ca SbVT_ b`Yb[Q ‑ b_SbV] ^V \dhiQp YUVpD
^_ Yb`aQSYcm ^VU_bcQc_[ ^QiVZ aVQ\YXQgYY _[QXlSQVcbp ^Q dUYS\V6
^YV `a_bc_7 @VaV`YiV] cV\_ V5=25B cQ[5 hc_Rl aV[dabYS^lZ SlX_S
aQb`_\QTQ\bp ^V S db\_SYY 965 Q S _U^_Z YX VT_ SVcSVZC



ݷ ::7>7 <V^YSlV SlhYb\V^Yp >:@

666 V5=25B1H5 <C2 EF
[54E351e15<5 ?;2 FG 96 H F 5< D85> DBE5 5<C5 ?;5

<C5 61<C52D

Y b^_SQ `_`a_RdV] `a_b\VUYcm SlhYb\V^YV V5=25B1:5 d:5;5<f27 @Va6
SlV USQ iQTQ RdUdc c_h^_ cQ[Y]Y WV5 [Q[ U\p `aVUlUdjVZ aVQ\YXQgYYC

[54E351𝜙15 d:5;5<f5 61<C52

𝜙11:5 [54E351𝜙15 d;5<f5 61<C522

3 nc_c ]_]V^c `a_pSYcbp _c\YhYV ^_S_Z aVQ\YXQgYYC `_\dhYcbp

96 : F : D85> DBE5 5<C5 [54E351𝜙15 d;5<f5 61<C52

3lhYb\V^YV nc_T_ SlaQWV^Yp XQSVaiYcbp S _UY^ iQT5 aV[dabYS^_T_
SlX_SQ [54E35 ^V `a_YX_ZUݷc7 8UVbm ^QT\pU^_ SYU^Q S_Xa_biQp R\QT_6
UQap \V^YSl] SlhYb\V^Yp] YX_RaQXYcV\m^Qp ]_jm aVUd[gYYC S bQ]_]
UV\V5 b`Yb_[ dUQ\_bm ^V `a_b]QcaYSQcm UQ\miV \Yim c_\m[_ `_c_]d5
hc_ SlaQWV^YV [54E351𝜙15 d;5<f5 61<C52 Y^cVa`aVcQc_a ^V SlhYb6
\p\5 `_[Q VT_ X^QhV^YV ^V caVR_SQ\_bm U\p `a_U_\WV^Yp aQR_cl5 Y S
Yc_TV _^_ _[QXQ\_bm S_SbV ^V ^dW^_7

?c]VcY] Vjݷ _UY^ ]_]V^c7 Hc_Rl aQX_RaQcmbp5 hV] `\_f `VaSlZ
SQaYQ^c aVQ\YXQgYY Y [Q[ VT_ b\VUdVc YX]V^Ycm5 ^Q] `aYi\_bm `a_b\V6
UYcm aQR_cd Y^cVa`aVcQc_aQ5 c_ Vbcm eQ[cYhVb[Y Yb`_\mX_SQcm Y]`V6
aQcYS^lZ5 Q ^V ed^[gY_^Q\m^lZ [aVWYݷ ]li\V^Yp7ݷ @a_TaQ]]Ybcl5
U_\T_V SaV]p aQR_cQojYV ^Q ݷV^YSlf\ݷ pXl[Qf 1hQjV SbVT_ ^Q FQb6
[V\V25 Y^_TUQ T_S_apc5 hc_ b _`lc_] `aYf_UYc b`_b_R^_bcm SYUVcm Sbݷ
SlhYb\V^YV gV\Y[_]5 cQ[ hc_ `_U_R^lV `_iQT_SlV aQXR_al _[QXlSQ6
ocbp ^V ^dW^l5 Q YX]V^V^Yp5 `_U_R^lV S^Vbݷ^^_]d ^Q]Y S cV\_ 𝜙5 bcQ6
^_Spcbp _hVSYU^l]Y7 @_6SYUY]_]d5 nc_ Y Vbcm ^Qbc_pjVV Sf_WUV^YV S
`QaQUYT]d ed^[gY_^Q\m^_T_ `a_TaQ]]Ya_SQ^Yp7

::7>7:;7 2Vb[_^Vh^lV bcad[cdal UQ^^lf7 @aY]Val
‑ B[_\m[_ _cWY]Q^YZ ]_WVc bUV\Qcm
HQ[ >_aaYbH
‑ 3bV7

bcQalZ Q^V[U_c=<

;Q[ dWV T_S_aY\_bm5 YXo]Y^[Q \V^YSlf SlhYb\V^YZ b_bc_Yc S Yf
b`_b_R^_bcY aQR_cQcm b ݷRVb[_^Vh^l]Yݷ bcad[cdaQ]Y UQ^^lfD bdjV6
bcSdVc UQWV gV\lZ apU pXl[_S `a_TaQ]]Ya_SQ^Yp5 _b^_SQ^^lf ^Q n^Va6
TYh^_Z bV]Q^cY[V _Rlh^lf SlhYb\V^YZ5 ^_ `_UUVaWYSQojYf `aY nc_]
\V^YSlV bcad[cdal UQ^^lf7 3 F_d`V bV]Q^cY[Q YX^QhQ\m^_ \V^YSQpD

=<3 Q^T\YZb[_Z SVabYY Q^V[U_cQ Yb`_\mXdVcbp YUY_]Q 1<< ?6 D85=D \Q[_^Yh^lZ
adbb[YZ `VaVS_U5 [ b_WQ\V^Yo5 \Yiݷ^ hQbcY iQa]Q _aYTY^Q\Q7



>:A >VaQXadiQojYV `QaQUYT]l

S_b`_\mXdV]bp ncY]5 hc_Rl `_[QXQcm5 [Q[ YX nc_T_ bS_ZbcSQ `_\dhQocbp
RVb[_^Vh^lV b`Yb[Y7

;_^bcad[c_a b`Yb[_S ݷCCݷ S F_d`V ^V SlhYb\pVc bS_Y QaTd]V^cl5
cQ[ hc_ Vb\Y _^Y `aVUbcQS\p\Y b_R_Z ^VSlhYb\V^^lV SlaQWV^Yp5 c_
cQ[Y]Y _^Y Y _bcQ^dcbp5 `_[Q S f_UV UQ\m^VZiYf SlhYb\V^YZ Yf X^Q6
hV^Yp ^V `_caVRdocbp S pS^_] SYUV7 4_S_apc5 hc_ [_^bcad[c_a b`Yb[Q
^Vbca_TYZ `_ bS_Y] QaTd]V^cQ]7 @aYSVUݷ] `aY]Va c_T_5 [Q[ ncY]
]_W^_ S_b`_\mX_SQcmbp7 5\p ^QhQ\Q `_bca_Y] b`Yb_[ ^QcdaQ\m^lf hY6
bV\ ‑ S_c `ap]_ cQ[5 SVbmD c_h^VV T_S_ap5 _`YiV] ed^[gYo5 [_c_aQp
cQ[_Z b`Yb_[ SVa^ݷc7 Nc_ RdUVc aV[dabYS^Qp ed^[gYp b _U^Y] `QaQ]Vc6
a_] ‑ hYb\_]5 b [_c_a_T_ b\VUdVc ^QhQcm b`Yb_[D bQ] S_XSaQjQV]lZ
b`Yb_[ RdUVc b_bc_pcm YX hYb\Q5 `VaVUQ^^_T_ ed^[gYY `QaQ]Vca_]5 Y
fS_bcQ b`Yb[Q5 [_c_alZ ed^[gYp SlhYb\Yc aV[dabYS^_5 _RaQcYSiYbm
bQ]Q [ bVRVC

453 OB?= C >E= 6G <9CD1>E=2D
666 OB?=1H2 EF H CC OB?=1H4:2D

CV`Vam SlaQWV^YV OB?=1:2 [Q[ aQX Y RdUVc aQS^_ Yb[_]_]d b`Yb[d 1UQ5
Y]V^^_C b`Yb[d SbVf ^QcdaQ\m^lf hYbV\27 ;_^Vh^_5 Vb\Y `_`lcQcmbp
cQ[_Z b`Yb_[5 ^Q`aY]Va5 ^Q`VhQcQcm5 ^YhVT_ f_a_iVT_ ^V `_\dhYcbp5
`_b[_\m[d SlhYb\V^YV ^Y[_TUQ ^V XQSVaiYcbpD ^_ SVUm `VhQcQcm VT_
^Y[c_5 b_RbcSV^^_ T_S_ap5 ^V XQbcQS\pVc7

?`YiV] cV`Vam USV Sb`_]_TQcV\m^lV ed^[gYY5 _U^Q RdUVc S_XSaQ6
jQcm 𝑁 6^lZ n\V]V^c b`Yb[Q5 Sc_aQp ‑ b`Yb_[ YX 𝑁 `VaSlf n\V]V^c_S
XQUQ^^_T_ b`Yb[QC

453 WD8 C <9CD11<@812 3 >E= 6G 1<@81D
666 WD81HCC<C5 >2 EF 96 > F : D85> H 5<C5 WD81<C5 >6:2D

453 O9BCDW C <9CD11<@812 3 >E= 6G <9CD11<@812D
666 O9BCDW1HCCI5 >2 EF 96 > F 9 D85> >9< 5<C5 HCCO9BCDW1I5 >6:2D

CV`Vam5 ^Q`aY]Va5 SlaQWV^YV WD81OB?=1;925 <92 R\QT_`_\dh^_ Sl6
hYb\Ycbp Y UQbc =BD SlaQWV^YV O9BCDW1OB?=1:925 <2 `_bca_Yc b`Yb_[
d:95 ::5 :;fD S _R_Yf b\dhQpf ݷRVb[_^Vh^_bcmݷ b`Yb[Q5 S_XSaQjQV]_T_
ed^[gYVZ OB?=5 Y^cVa`aVcQc_a b_SVaiV^^_ ^V b]djQVc7

5V\_ cdc5 aQXd]VVcbp5 S c_]5 hc_ b`Yb_[5 `_bca_V^^lZ ed^[gYVZ
OB?=5 ^Y[_TUQ Y ^YTUV ^V faQ^Ycbp S pS^_] SYUV7 EYXYhVb[Y bdjVbcSd6
ojY]Y _RkV[cQ]Y S `Q]pcY bcQ^_Spcbp c_\m[_ cV VT_ n\V]V^cl5 U_
[_c_alf ݷU_cp^d\Ybmݷ UadTYV ed^[gYY5 Q _bcQc_[ b`Yb[Q `a_U_\WQVc
bdjVbcS_SQcm S SYUV b__cSVcbcSdojVT_ ^VSlhYb\V^^_T_ _RaQjV^Yp [
ed^[gYY OB?=7 3 ^QiYf `aY]VaQf S `VaS_] b\dhQV RdUVc SlhYb\V^_ <9
`VaSlf n\V]V^c_S ݷ_RVb[_^Vh^_Tݷ b`Yb[Q5 S_ Sc_a_] ‑ SbVT_ caY7

@aYSVUݷ] R_\VV Y^cVaVb^lZ `aY]Va7 F_a_i_ YXSVbcV^ Q\T_aYc] `_6
Yb[Q `a_bclf hYbV\ ‑ cQ[ ^QXlSQV]_V aViVc_ NaQc_beV^QC RVaݷ] `_6



ݷ ::7>7 <V^YSlV SlhYb\V^Yp >:B

b\VU_SQcV\m^_bcm gV\lf hYbV\5 ^QhY^Qojdobp b US_Z[Y5 XQcV] ^Q [QW6
U_] iQTV `VaS_V hYb\_ S `_b\VU_SQcV\m^_bcY _RkpS\pV] `a_bcl]5 `_6
b\V hVT_ Slhݷa[YSQV] YX _bcQSiVZbp `_b\VU_SQcV\m^_bcY SbV hYb\Q5 [_6
c_alV ^Q ^VT_ UV\pcbp7 ?b^_S^_Z ^VU_bcQc_[ nc_T_ Q\T_aYc]Q ‑ ^V_Rf_6
UY]_bcm baQXd WV _TaQ^YhYcmbp [Q[Y]6c_ eY[bYa_SQ^^l] 1[_^Vh^l]2
[_\YhVbcS_] aQbb]QcaYSQV]lf hYbV\5 ^Q`aY]Va5 ^V aQbb]QcaYSQcm hYb6
\Q5 `aVS_bf_UpjYV :9 999 1Y\Y [Q[_V6c_ Vjݷ hYb\_27 6b\Y `aY nc_] bcQ6
SYcbp XQUQhQ ^QZcY _`aVUV\ݷ^^_V [_\YhVbcS_ `a_bclf hYbV\5 ^Q`aY]Va5
Slpb^Ycm5 [Q[_Sl YX ^Yf `VaSlV bc_5 nc_c ݷ]_\_c_`ݷ `aYf_UYcbp [Q[6c_
dTQUlSQcm7

B `_]_jmo \V^YSlf SlhYb\V^YZ ]l ]_WV] _c[QXQcmbp _c [_^6
[aVc^lf X^QhV^YZ 5ݷc_\[Q_`ݷ aQbb]QcaYSQp RVb[_^Vh^lZ b`Yb_[ hYbV\7
?`YiV] U\p ^QhQ\Q ed^[gYo5 [_c_aQp YX XQUQ^^_T_ b`Yb[Q SlRaQbl6
SQVc SbV n\V]V^cl5 UV\pjYVbp ^QgV\_ ^Q XQUQ^^_V hYb\_C

453 O9<D5B C >E= 3 <9CD1>E=2 6G <9CD1>E=2D
666 O9<D5B1>5 =CC<C2 EF

96 1= =?4 >2 F 9
D85> O9<D5B1>5 <C2
5<C5 =CCO9<D5B1>5 <C2D

CV`Vam ]l ]_WV] _`YbQcm bQ]_ Cݷ_aViVcݷ

453 \95F5 C <9CD1>E=2 6G <9CD1>E=2D
666 \95F51>CC<C2 EF >CC\95F51O9<D5B1>5 <C22D

3lhYb\YS SlaQWV^YV O9BCDW1\95F51OB?=1;225 :99925 ]l `_\dhY]
`VaSdo clbphd `a_bclf hYbV\5 XQ_U^_ Slpb^YS5 hc_ clbph^_V `_ bhݷcd
`a_bc_V hYb\_ ‑ nc_ hYb\_ @B:B7 >Q [_]`mocVaV QSc_aQ [^YTY cQ[_V
SlhYb\V^YV XQ^p\_ hdcm R_\miV USdf bV[d^U7 ; b_WQ\V^Yo5 aVQ\m^Qp
SlhYb\YcV\m^Qp b\_W^_bcm XUVbm aQbcݷc ^V\Y^VZ^_C hc_Rl SlhYb\Ycm
cQ[_V WV SlaQWV^YV5 c_\m[_ dWV U\p :9 999 S a_\Y Sc_a_T_ QaTd]V^6
cQ5 `_caVR_SQ\_bm ^Vb[_\m[_ ]Y^dc7 5VbpcYclbph^l] `a_bcl] hYb\_]
_[QXQ\_bm :9= @;BD cV[bc nc_T_ `aY]VaQ S[\ohݷ^ S QafYS `_U Y]V^V]
C95F578?@7

AQbb]_caY] Vjݷ _UY^ `aY]Va ‑ SlhYb\V^YV RY^_]YQ\m^lf [_ne6
eYgYV^c_S 𝐶𝑘

𝑛7 ;Q[ ]l X^QV] 1b]7 c7 :5 7:25>7:ݷ ^Q]^_T_ neeV[cYS^VV nc_
UV\Qcm hVaVX caVdT_\m^Y[ @Qb[Q\p5 hV] hVaVX eQ[c_aYQ\l7 >V ]dUa6
bcSdp \d[QS_5 `_bca_Y] SVbm caVdT_\m^Y[ @Qb[Q\p 1^d Y hc_5 hc_ _^ RVb6
[_^Vh^lZ27 5\p nc_T_ b^QhQ\Q _`YiV] ed^[gYo5 [_c_aQp RdUVc bca_6
Ycm b\VUdojdo bca_[d caVdT_\m^Y[Q5 `_\dhYS cV[djdo bca_[d S [Q6
hVbcSV `QaQ]VcaQ7 3bV n\V]V^cl bca_[Y5 [a_]V `VaS_T_ Y `_b\VU^VT_5
]_W^_ SlhYb\Ycm [Q[ bd]]d USdf n\V]V^c_S Ybf_U^_Z bca_[YD `_b\VU6
^YZ n\V]V^c ‑ c_h^VV5 b`Yb_[ YX ^VT_ _U^_T_ ‑ ]l _RkpSY] RQXYb_]
aV[dabYY5 Q `VaSlZ n\V]V^c `a_bc_ `aYUV\QV] [ dWV T_c_S_Z bca_[V5
U\p hVT_ ^Q] `_caVRdVcbp Sb`_]_TQcV\m^Qp ed^[gYp7 C_h^VV T_S_ap5



>;9 >VaQXadiQojYV `QaQUYT]l

Sb`_]_TQcV\m^Qp ed^[gYp5 [_c_ado ]l ^QX_Sݷ] W5HDU9>5[5CD5 RdUVc
aV[dabYS^_ bca_Ycm _UY^ b`Yb_[ `_ b_UVaWY]_]d UadT_T_5 Q _b^_S^Qp ‑
W5HDU9>5 ‑ RdUVc [ `_bca_V^^_]d b`Yb[d b`VaVUY U_RQS\pcm VUY^Ygd7
3bݷ S]VbcV RdUVc SlT\pUVcm cQ[ 1[_U nc_T_ `aY]VaQ b_UVaWYcbp S eQZ\V
@1C31<hD78?@2C

453 W5HDU9>5[5CD C <9CD1>E=2 6G <9CD1>E=2D
666 W5HDU9>5[5CD1d;f2 EF d;fD
666 W5HDU9>5[5CD11CC2CC<C2 EF 11422 CC W5HDU9>5[5CD12CC<C2D

453 W5HDU9>5 C <9CD1>E=2 6G <9CD1>E=2D
666 W5HDU9>51<C2 EF :CCW5HDU9>5[5CD1<C2D

6b\Y d ^Qb Vbcm _hVaVU^Qp bca_[Q caVdT_\m^Y[Q @Qb[Q\p5 c_ SVbm RVb6
[_^Vh^lZ caVdT_\m^Y[5 ^QhY^Qp b nc_Z bca_[Y5 b_bc_Yc YX bQ]_Z nc_Z
bca_[Y5 Q cQ[WV YX _bcQc[Q caVdT_\m^Y[Q @Qb[Q\p5 [_c_alZ ^QhY^QVcbp
b_ b\VUdojVZ VT_ bca_[Y7 @aY SbVZ cQSc_\_TYh^_bcY nc_T_ dcSVaWUV^Yp
_^_ `aV[aQb^_ `VaVS_UYcbp ^Q pXl[ F_d`C

453 Y1C31<C]B91>7<5KE9<4 C <9CD1>E=2 6G <9CD1<9CD1>E=22D
666 Y1C31<C]B91>7<5KE9<41<C2 EF

<CCCY1C31<C]B91>7<5KE9<41W5HDU9>51<C22D

3Vbm caVdT_\m^Y[ @Qb[Q\p cV`Vam ]_W^_ `_bca_Ycm5 ^QhQS b VT_ bQ]_Z
`VaS_Z bca_[Y5 [_c_aQp5 [Q[ ]l X^QV]5 b_bc_Yc YX _U^_Z VUY^Ygl5 c_
Vbcm nc_ b`Yb_[ d:f7 5QUY] `_\dhV^^_Z RVb[_^Vh^_Z bcad[cdaV UQ^^lf
Y]pC

453 Y1C31<C]B91>7<5 C <9CD1<9CD1>E=22D
666 Y1C31<C]B91>7<5 EF Y1C31<C]B91>7<5KE9<41d:f2D

CV`Vam RY^_]YQ\m^lZ [_neeYgYV^c 𝐶𝑘
𝑛 `aVUbcQS\pVc b_R_Z 𝑘6Z n\V6

]V^c 𝑛6Z bca_[Y caVdT_\m^Y[Q5 Vb\Y bhYcQcm5 hc_ _^Y XQ^d]Va_SQ^l
b ^d\p7 =_UYeYgYadV] ed^[gYo WD8 YX `aVUlUdjVT_ `aY]VaQ cQ[5
hc_Rl _^Q bhYcQ\Q `VaSlZ n\V]V^c b`Yb[Q Y]VojY] ^_]Va ^_\mC

453 WD8 C <9CD 1<@81 3 >E= 6G 1<@81D
666 WD8 1H CC <C5 >2 EF

96 > F 9 D85> H 5<C5 WD8 1<C5 > 6 :2D

B_RbcSV^^_ T_S_ap5 Sb5ݷ ]_W^_ SlhYb\pcm 𝐶𝑘
𝑛7 Ed^[gYo5 [_c_aQp RdUVc

nc_ UV\Qcm5 ]l ^QX_Sݷ] L>;C

453 L>; C >E= 3 >E= 6G >E=D
666 L>;1>5 ;2 EF WD81WD81Y1C31<C]B91>7<55 >25 ;2D



ݷ ::7>7 <V^YSlV SlhYb\V^Yp >;:

::7>7:<7 3S_U6SlS_U S F_d`V
B[QWV] baQXd WV5 hc_ b cV] Y^cVa`aVcQc_a_]5 [_c_alZ Vbcm S ^Q6

iV] aQb`_apWV^YY5 U_bcYhm b[_\m[_6^YRdUm `aQSY\m^_T_ `_SVUV^Yp
`a_TaQ]]l S ^VbcQ^UQac^lf b\dhQpf 1[Q[ ]l nc_ UV\Q\Y b <Yb`_] Y
@a_\_T_]2 `_`a_bcd ^VS_X]_W^_ ‑ nc_c Y^cVa`aVcQc_a _c[a_SV^^_ n[b6
`VaY]V^cQ\m^lZ Y5 `_6SYUY]_]d5 ^Y[_TUQ ^V `aVU^QX^QhQ\bp U\p `aQ[6
cYhVb[_T_ `a_TaQ]]Ya_SQ^Yp7 @_nc_]d ]l UQWV ^V bcQ^V] `lcQcmbp
XQcp^dcmݷ RQ^cY[Yݷ Y _RaQR_cQcm SbV S_X]_W^lV _iYR[Y7

BS_Y _TaQ^YhV^Yp XUVbm ^Q\QTQVc Y pXl[ F_d` [Q[ cQ[_S_Z5 SVUm
aQXadiQojYf ed^[gYZ S [ݷ^ ^Vc5 hc_ ^QXlSQVcbp5 `_ _`aVUV\V^Yo5 c_
Vbcm Yf ^V `a_bc_ ^Vc5 Yf S F_d`V ^V ]_WVc Rlcm S bY\d VT_ `aY6
a_Ul7 Hc_Rl S cQ[Yf db\_SYpf _aTQ^YX_SQcm SS_U6SlS_U5 `aYf_UYcbp
aQbb]QcaYSQcm `_c_[Y SS_UQ6SlS_UQ [Q[ ^Vhc_ b_SbV] Y^_V7

; bhQbcmo5 \V^YSlV SlhYb\V^Yp5 _c_RaQS d ^Qb Sbp[do S_X]_W^_bcm
aQR_cl b ]_UYeYgYadojY]Y UVZbcSYp]Y Y `_R_h^l]Y neeV[cQ]Y5
`aY nc_] [_V6hc_ UQoc ^Q] SXQ]V^ ‑ cV bQ]lV ݷRVb[_^Vh^lVݷ bcad[cd6
al UQ^^lf5 Y\Y5 \dhiV b[QXQcm5 cQ[YV bcad[cdal UQ^^lf5 b [_c_al]Y
]l ]_WV] aQR_cQcm5 ^Vb]_cap ^Q c_5 hc_ _^Y `_[Q hc_ U_ [_^gQ ^V
SlhYb\V^l 1Q S ^V[_c_alf b\dhQpf Y ^V ]_Tdc Rlcm SlhYb\V^l SSYUd
Yf RVb[_^Vh^_bcY27 Nc_ UQݷc ^Q] S_X]_W^_bcm aQbb]QcaYSQcm `_c_[Y
[Q[ ݷVU_bca_V^^lV^ݷ 1Vb\Y dT_U^_5 `_cV^gYQ\m^_ RVb[_^Vh^lV2 b`Yb[Y
bY]S_\_S7

@_c_[Y SS_UQ S Y^cVa`aVcQc_aV Q?@5<5CC `aVUbcQS\V^l Sbca_V^^_Z
ed^[gYVZ B5145 `QaQ]Vca_] [_c_a_Z b\dWYc Y]p eQZ\Q5 Q S_XSaQjQVc
_^Q _RkV[c cY`Q <9CD1381B25 c_ Vbcm b`Yb_[ bY]S_\_S ‑ cVf bQ]lf bY]6
S_\_S5 [_c_alV RdUdc `a_hYcQ^l YX `_c_[Q7 6bcVbcSV^^_5 nc_c b`Yb_[
5ݷ^VU_bca_V^ݷ _`VaQgYY hcV^Yp Y^cVa`aVcQc_a Sl`_\^pVc ^V aQ^miV5
hV] `a_TaQ]]Q U_RVaݷcbp U_ cQ[_T_ ]VbcQ S SlhYb\V^Ypf5 TUV caVRd6
Vcbp [_^[aVc^_V X^QhV^YV _hVaVU^_T_ bY]S_\Q YX b`Yb[Q7 3 nc_c ]_6
]V^c Y^cVa`aVcQc_a ]_WVc5 hc_ S`_\^V VbcVbcSV^^_5 XQR\_[Ya_SQcmbp
S _WYUQ^YY _hVaVU^_Z `_agYY Y^e_a]QgYY YX `_c_[Q7 6b\Y ed^[gYY
B514 S [QhVbcSV Y]V^Y eQZ\Q `VaVUQcm `dbcdo bca_[d 1Y\Y5 hc_ c_ WV
bQ]_V5 `dbc_Z b`Yb_[5 c_ Vbcm b_ZUݷc Y 225 Y df25 ]l `_\dhY] `_c_[
bcQ^UQac^_T_ SS_UQ7

?c]VcY]5 hc_ b `_]_jmo B514 ]l ]_WV] aQR_cQcm b ^Vb[_\m[Y]Y
`_c_[Q]Y SS_UQ _U^_SaV]V^^_ ‑ U_bcQc_h^_5 [ `aY]Vad5 _RkVUY^Ycm
^Vb[_\m[_ `_c_[_S S [_acVW5 b`Yb_[ Y\Y UadTdo bcad[cdad UQ^^lf Y
SaV]p _c SaV]V^Y ݷcjV`\pcm_ݷ Y Q^Q\YXYa_SQcm _hVaVU^do `_agYo
bY]S_\_S YX c_T_ Y\Y UadT_T_ `_c_[Q7

B `_c_[Q]Y SlS_UQ Sbݷ ^Vb[_\m[_ b\_W^VV7 ? `_c_[V SS_UQ ]l ]_6
WV] Ud]Qcm [Q[ _ h6[ݷc_ dWVݷ bdjVbcSdojV]5 `a_bc_ `_[Q ^V `_\^_6
bcmo SlhYb\V^^_]5ݷ ^_ `_c_[ SlS_UQ ^Q] `aVUbc_Yc `_bca_Ycm bQ]Y]5
Q hc_Rl ^V dcaQcYcm S_X]_W^_bcm b_XUQ^Yp Y^cVaQ[cYS^lf `a_TaQ]]5



>;; >VaQXadiQojYV `QaQUYT]l

^dW^_ bUV\Qcm cQ[5 hc_Rl b`Yb_[ bY]S_\_S5 [_c_alZ ]l bca_Y] S f_UV
Sl`_\^V^Yp `a_TaQ]]l5 eYXYhVb[Y SlUQSQ\bp S `_c_[ SlS_UQ `_ ]VaV
VT_ `_bca_V^Yp5 Q ^V SVbm baQXd5 [_TUQ VT_ `_bca_V^YV RdUVc XQ[_^hV^_7

3 c_Z VUY^bcSV^^_Z SVabYY F_d`Q5 [_c_a_Z ]l aQb`_\QTQV]5 Y]VVc6
bp Y^cVaQ[cYS^Qp [_]Q^UQ GB9D55 QaTd]V^c_] [_c_a_Z b\dWYc `a_YX6
S_\m^_V SlaQWV^YV5 Y]VojVV cY` <9CD1381B27 ;_]Q^UQ GB9D5 SlhYb6
\pVc bS_Z QaTd]V^c Y `_ ]VaV c_T_5 [Q[ S f_UV SlhYb\V^Yp bcQ^_Spc6
bp U_bcd`^l _hVaVU^lV VT_ n\V]V^cl 1c7 V7 bY]S_\l25 _c`aQS\pVc Yf S
`_c_[ bcQ^UQac^_T_ SlS_UQ7 @_ YUVV d [_]Q^Ul GB9D5 ]_WVc Rlcm UQ6
WV U_`_\^YcV\m^lZ QaTd]V^c5 d[QXlSQojYZ5 S [Q[_Z eQZ\ XQ`YblSQcm
bY]S_\l5 ^_ nc_c QaTd]V^c ^Q bQ]_] UV\V RVb`_\VXV^5 Y S_c `_hV]d7

;_]Q^UQ GB9D5 ‑ nc_ Y]V^^_ [_]Q^UQ Y\Y5 Vb\Y dT_U^_5 UYaV[cY6
SQ 5 c_ Vbcm nc_ ^V [Q[Qp6c_ ed^[gYp Y\Y hc_6c_ `_U_R^_VD SbcaVhQcmbp
S cV\Qf ed^[gYZ _^Q ^V ]_WVc5 c_h^_ cQ[ WV5 [Q[ S^dcaY cV\ ed^[gYZ
^V ]_Tdc5 [ `aY]Vad5 SbcaVhQcmbp b\_S_ 453 Y\Y ca_Z^_V cYaV7 9^QhV T_6
S_ap5 GB9D5 ^V\mXp 5ݷSlXSQcmݷ _^Q ]_WVc ^Qf_UYcmbp c_\m[_ ^Q bQ]_]
SVaf^V] da_S^V `a_TaQ]]l7

3a_UV Rl ]l ]_WV] UQcm S `a_TaQ]]V ncd [_]Q^Ud ^Vb[_\m[_ aQX5
^_ SlhYb\V^Yp5 [_c_alV `a_YX_ZUdc S aVXd\mcQcV [QWU_T_ YX ^Yf5 ^Y6
[Q[ ^V b]_Tdc `_S\Ypcm UadT ^Q UadTQ5 SVUm d ^Qb XUVbm ^Vc ^Y T\_RQ\m6
^lf `VaV]V^^lf5 ^Y [Q[Yf6\YR_ UadTYf baVUbcS U\p `VaVUQhY Y^e_a6
]QgYY YX _U^_T_ ^VXQSYbY]_T_ SlhYb\V^Yp S UadT_V ‑ [a_]V X^QhV^YZ5
S_XSaQjQV]lf ed^[gYp]Y5 ^_ S UQ^^_] b\dhQV X^QhV^YV] S_b`_\mXd6
Vcbp bQ]Q [_]Q^UQ GB9D57 ;Q[ b\VUbcSYV5 VUY^bcSV^^lZ _b]lb\V^^lZ
b`_b_R _e_a]\V^Yp `a_TaQ]]l ^Q F_d`V 1S UQ^^_Z VT_ SVabYY2 ‑ nc_
_`YbQcm S cV[bcV SbV ed^[gYY5 Q `_c_] S bQ]_] [_^gV UQcm _U^d [_]Q^6
Ud GB9D5 U\p SlX_SQ ^V[_Z ݷT\QS^_Zݷ ed^[gYY7 NcQ ed^[gYp U_\W^Q
Y]Vcm cY` S_XSaQjQV]_T_ X^QhV^Yp <9CD1381B2D S f_UV bS_VT_ SlhYb6
\V^Yp _^Q RdUVc `_b\VU_SQcV\m^_ b\VSQ ^Q`aQS_ e_a]Ya_SQcm b`Yb_[
bY]S_\_S5 [_c_alV ^QU_ ^Q`VhQcQcm7

9]Vp S bS_ݷ] aQb`_apWV^YY SbVT_ _UY^ `_c_[ SlS_UQ5 ]l SapU \Y
XQf_cY] `aY^dUYcV\m^_ ^Q`aQS\pcm VT_ S eQZ\ ‑ S [_^gV [_^g_S5 `_\m6
X_SQcV\m ]_WVc bUV\Qcm nc_ bQ]5 `VaV^Q`aQSYS SlS_U7 ;_^Vh^_5 ^VS_X6
]_W^_bcm aQR_cl R_\VV hV] b _U^Y] `_c_[_] SlS_UQ ‑ nc_ _TaQ^YhV^YV
bc_\m bVamݷX^_V5 hc_ `aQ[cYhVb[_Z `_\mXl _c ^QiVT_ Y^cVa`aVcQc_aQ
]_W^_ ^V _WYUQcm7

?c]VcY] Vjݷ _UY^ U_S_\m^_ bcaQ^^lZ ]_]V^c7 3 SlaQWV^YY5 b\d6
WQjV] QaTd]V^c_] [_]Q^UV GB9D55 ]_W^_ Yb`_\mX_SQcm Y]p 9>@ED ‑
_^_ XUVbm bY]S_\YXYadVc `_c_[ bcQ^UQac^_T_ SS_UQ7 3 UadTYf ]V6
bcQf `a_TaQ]]l nc_ Y]p ^VU_bcd`^_5 cQ[ hc_ `aYf_UYcbp Yb`_\mX_SQcm
B51412227

Hc_Rl ^Q`YbQcm _b]lb\V^^lZ `aY]Va `a_TaQ]]l5 aQR_cQojVZ b
SS_U_]6SlS_U_]5 ^Q] `_caVRdVcbp Vjݷ ^Vb[_\m[_ RYR\Y_cVh^lf ed^[6
gYZ7 Ed^[gYY >E=;CDB Y CDB;>E= `VaVS_Upc b__cSVcbcSV^^_ hYb\_ S



ݷ ::7>7 <V^YSlV SlhYb\V^Yp >;<

VT_ bca_[_S_V `aVUbcQS\V^YV Y bca_[d S hYb\_7 ?`VaQgYp EG `a_YXS_6
UYc [_^[QcV^QgYo USdf b`Yb[_S7 >Q`_]^Y]5 hc_ b\_S_ 1B7F _R_X^QhQVc
b`Yb_[ QaTd]V^c_S [_]Q^U^_Z bca_[YD VT_ cY` ‑ <9CD1<9CD1381B227

3Va^ݷ]bp cV`Vam [ ^QiV]d `aY]Vad b caVdT_\m^Y[_] @Qb[Q\p
1b]7 bca7 >:B2 Y _e_a]Y] VT_ S SYUV XQ[_^hV^^_Z `a_TaQ]]l5 [_c_aQp
RdUVc aQR_cQcm S caݷf aVWY]QfC Vb\Y S [_]Q^U^_Z bca_[V d[QXQ^_ USQ
`QaQ]VcaQ5 `a_TaQ]]Q RdUVc aQbb]QcaYSQcm Yf [Q[ Y^UV[bl 𝑛 Y 𝑘 Y Sl6
UQSQcm X^QhV^YV 𝐶𝑘

𝑛D Vb\Y QaTd]V^c XQUQ^ c_\m[_ _UY^ 1𝑛25 `a_TaQ]]Q
RdUVc `VhQcQcm [_neeYgYV^cl aQX\_WV^Yp U\p (𝑎 + 𝑏)𝑛5 c_ Vbcm 𝑛6o
bca_[d caVdT_\m^Y[Q @Qb[Q\pD Vb\Y WV QaTd]V^c_S ^V XQUQ^_ S_SbV5
`a_TaQ]]Q RdUVc aQR_cQcm Y^cVaQ[cYS^_ ‑ ^Q`VhQcQVc `VaSdo bca_[d
caVdT_\m^Y[Q 1c_ Vbcm `a_bc_ hYb\_ :25 U_WUݷcbp ^QWQcYp N>D5B5 ^Q`V6
hQcQVc Sc_ado bca_[d5 b^_SQ U_WUݷcbp ^QWQcYp N>D5B Y c7 U75 `_[Q ^V
^Qbcd`Yc bYcdQgYp Vg^_]ݷ eQZ\Q7ݷ

>Qh^5[ݷ [Q[ S_UYcbp5 b_ bca_[Y5 `aVSaQjQojVZ ^Qi eQZ\ S b[aY`cC

318ECB8<?31<829>88?@5<5CC 66
1 @1C31<hD78?@

@_b\V nc_T_ _`YiV] ed^[gYY U\p `_bca_V^Yp caVdT_\m^Y[Q @Qb6
[Q\p Y SlhYb\V^Yp hVaVX ^VT_ 𝐶𝑘

𝑛5 [_c_alV ]l dWV aQbb]QcaY6
SQ\Y S ;:7<7::ݷ ‑ W5HDU9>5[5CD5 W5HDU9>55 Y1C31<C]B91>7<5KE9<45
Y1C31<C]B91>7<55 O9BCDW5 WD8 Y L>;7

AViYcm `_bcQS\V^^do XQUQhd ^Q] `_]_WVc Sb`_]_TQcV\m^Qp ed^[6
gYp5 `aV_RaQXdojQp b`Yb_[ hYbV\ S bca_[d5 b_UVaWQjdo XQ`Ybm ncYf
hYbV\ hVaVX `a_RV\D pb^_5 hc_ ݷQ`VhQcQcm^ݷ 1c_ Vbcm `_`a_bcd `aY6
UV\Qcm [ `_bcV`V^^_ SlhYb\pV]_]d aVXd\mcQcd2 bca_[d caVdT_\m^Y[Q
@Qb[Q\p `aY ^Q\YhYY cQ[_Z ed^[gYY RdUVc `a_jV7 >Q`YiV] VݷC

453 WE=U9CD;\DB C <9CD1>E=2 6G <9CD1381B2D
666 WE=U9CD;\DB1df2 EF dfD
666 WE=U9CD;\DB1> CC B5CD2 EF

>E=;CDB > EG 2 2 EG WE=U9CD;\DB B5CDD

CV`Vam YX caݷf aVWY]_S aQR_cl5 [_c_alV ]l S[\ohY\Y S `_bcQ^_S6
[d XQUQhY5 USQ ‑ SlUQhQ XQUQ^^_T_ n\V]V^cQ Y XQUQ^^_Z bca_[Y caV6
dT_\m^Y[Q @Qb[Q\p ‑ aVQ\YXdocbp caYSYQ\m^_D _bcQݷcbp `_b\VU^YZ Y
bQ]lZ Y^cVaVb^lZ ‑ Y^cVaQ[cYS^lZ7 6T_ ]l aVQ\YXdV] S SYUV _cUV\m6
^_Z ed^[gYY5 [_c_aQp `aY^Y]QVc ^Q Sf_U USQ `QaQ]VcaQ ‑ `_c_[ SS_UQ
1b`Yb_[ bY]S_\_S2 Y bQ] caVdT_\m^Y[ @Qb[Q\p 1b`Yb_[ b`Yb[_S hYbV\25
Q c_h^VV ‑ _bcQc_[ caVdT_\m^Y[Q @Qb[Q\p5 [_c_alZ Vjݷ ^V ^Q`VhQ6
cQ^7 6bcVbcSV^^_5 `aY `VaS_] SlX_SV S a_\Y nc_T_ _bcQc[Q Slbcd`QVc
SVbm caVdT_\m^Y[5 Q UQ\miV `aY aV[dabYS^lf SlX_SQf _c ^VT_ RdUdc
_cjV`\pcmbp bca_[Y7



>;= >VaQXadiQojYV `QaQUYT]l

AQR_cQcm ^QiQ ed^[gYp RdUVc b\VUdojY] _RaQX_]7 6b\Y `_c_[ SS_6
UQ YbhVa`Q^ 1`dbc_Z b`Yb_[25 c_ UV\Qcm R_\miV ^YhVT_ ^V ^QU_5 ]_W^_
`a_bc_ SVa^dcm `dbc_Z b`Yb_[ 1bca_T_ T_S_ap ‑ `dbc_Z b`Yb_[ bY]S_6
\_S5 ^_ nc_ ^VSQW^_27 6b\Y `VaSlZ bY]S_\ ^Q SS_UV ‑ hc_ dT_U^_5 [a_6
]V `VaVS_UQ bca_[Y5 c_ UV\Qcm5 _`pcm6cQ[Y5 ^YhVT_ ^V ^dW^_5 bY]S_\
b\VUdVc `a_bc_ `a_YT^_aYa_SQcm5 U\p nc_T_ ^QiVZ ed^[gYY U_bcQc_h6
^_ aV[dabYS^_ SlXSQcm bQ]d bVRp b cV]Y WV `QaQ]VcaQ]Y5 c_\m[_ dWV
RVX `VaS_T_ n\V]V^cQ `_c_[Q SS_UQ7 >Q[_^Vg5 Vb\Y `VaSlZ bY]S_\ `_6
c_[Q SS_UQ ‑ `VaVS_U bca_[Y5 c_ aVXd\mcQc 1c_ Vbcm c_5 hc_ SlUQݷcbp S
`_c_[ SlS_UQ2 RdUVc b_bc_pcm YX cV[bc_S_T_ `aVUbcQS\V^Yp `VaS_Z YX
bca_[5 _bcQSiYfbp S caVdT_\m^Y[V5 Y aVXd\mcQcQ `VhQcY _bcQ\m^_T_ caV6
dT_\m^Y[Q `aY _RaQR_c[V _bcQSiYfbp bY]S_\_S `_c_[Q SS_UQD nc_c aV6
Xd\mcQc ]l c_WV `_\dhY] _hVSYU^l] aV[dabYS^l] SlX_S_]7 Ed^[gYp5
[_c_ado ]l ^QX_Sݷ] U9>5KIU9>55 `_\dhYcbp cQ[QpC

453 U9>5KIU9>5 C <9CD1381B2 3 <9CD1<9CD1>E=22 6G <9CD1381B2D
666 U9>5KIU9>51df5 h2 EF dfD
666 U9>5KIU9>5138 CC 9>@5 8 CC D2 EF

96 38 F ’e>’ D85>
WE=U9CD;\DB 8 EG U9>5KIU9>519>@5 D2

5<C5
U9>5KIU9>519>@5 8 CC D2D

=_W^_5 S`a_hV]5 ^Q`YbQcm Y S_c cQ[C

453 U9>5KIU9>5 C <9CD1381B2 3 <9CD1<9CD1>E=22 6G <9CD1381B2D
666 U9>5KIU9>51df5 h2 EF dfD
666 U9>5KIU9>51’e>’ CC 9>@5 8 CC D2 EF

WE=U9CD;\DB 8 EG U9>5KIU9>519>@5 D2D
666 U9>5KIU9>51h CC 9>@5 8 CC D2 EF

U9>5KIU9>519>@5 8 CC D2D

;Q[_Z YX ncYf b`_b_R_S `aVU`_hVbcm ‑ UV\_ S[dbQ7 9]Vp S bS_ݷ] aQb`_6
apWV^YY ed^[gYo U9>5KIU9>55 ]l ]_WV] ^Q`YbQcm T\QS^do ed^[gYo5
[_c_ado cQ[ Y ^QX_Sݷ] ‑ =19>D d ^Vݷ RdUVc USQ `QaQ]VcaQ ‑ b`Yb_[
QaTd]V^c_S [_]Q^U^_Z bca_[Y Y `_c_[ bcQ^UQac^_T_ SS_UQ7 B aVQ\YXQ6
gYVZ ^VY^cVaQ[cYS^lf aVWY]_S Sbݷ `a_bc_5 hc_ WV [QbQVcbp aVWY]Q
Y^cVaQ[cYS^_T_5 c_5 Vb\Y `a_bc_ SlXSQcm ed^[gYo U9>5KIU9>5 _c `_6
c_[Q SS_UQ Y caVdT_\m^Y[Q @Qb[Q\p5 _^Q ^YhVT_ ^V ^Q`VhQcQVc Y RdUVc
WUQcm ^QWQcYp N>D5B5 Y dWV `_b\V nc_T_ ^Q n[aQ^V `_pSYcbp d\V6^ݷ
SQpݷ bca_[Q caVdT_\m^Y[Q5 `_c_] `VaSQp Y c7 U7 @_nc_]d ]l `aY]V^Y]
^VR_\mido fYca_bcmC [ `_c_[d SS_UQ b`VaVUY U_RQSY] bY]S_\ `VaVS_6
UQ bca_[Y5 hc_Rl `VaSdo 1c_h^VV5 ^d\VSdo2 bca_[d caVdT_\m^Y[Q ^QiQ
`a_TaQ]]Q ^Q`VhQcQ\Q baQXd WV5 ^V U_WYUQpbm UVZbcSYZ `_\mX_SQcV\p7

9c_T_SQp ed^[gYp =19> RdUVc SlT\pUVcm cQ[C
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453 =19> C <9CD1<9CD1381B22 3 <9CD1381B2 6G <9CD1381B2D
666 =19>1df5 9>@2 EF

U9>5KIU9>512e>2 EG 9>@5 Y1C31<C]B91>7<52D
666 =19>1>CCdf5 h2 EF

WE=U9CD;\DB1WD81Y1C31<C]B91>7<55 CDB;>E= >22D
666 =19>1>CC;CCdf5 h2 EF

>E=;CDB1L>;1CDB;>E= >5 CDB;>E= ;22D
666 =19>1<CD5 h2 EF

2]?? =1>I 1B7E=5>DC5 C?BBI2D

=_W^_ _RaQcYcm S^Y]Q^YV5 hc_ ^Y S _U^_] YX b\dhQVS ^QiQ ed^[gYp ^V
RdUVc `VhQcQcm XQSVaiQojYZ bY]S_\ `VaVS_UQ bca_[Y7 6T_ ]l U_RQSY]
`aY SlX_SV ed^[gYY5 [_c_alZ RdUVc SlT\pUVcm cQ[C

GB9D5 =19>11B7F5 9>@ED2 EG 2e>2D

CV[bc ^QiVT_ b[aY`cQ ^Q nc_] XQ[Q^hYSQVcbp7 8Q]VcY]5 hc_ SSYUd _R6
bdWUQSiYfbp SliV _b_RV^^_bcVZ Y^cVa`aVcQc_aQ Q?@5<5CC \oRQp `a_6
TaQ]]Q5 ^Q`YbQ^^Qp U\p ^VT_5 RdUVc XQ[Q^hYSQcmbp Y]V^^_ [_]Q^U_Z
GB9D55 SlXlSQojVZ ^V[do T\QS^do ed^[gYo Y\Y5 S_X]_W^_5 ^Vb[_\m6
[_ ed^[gYZ7

::7>7:=7 ;QaaY^T
Nc_c Y b\VUdojYZ `QaQTaQel ]_Tdc `_[QXQcmbp haVX]Va^_ XQd]^l]Y7 3l

]_WVcV Yf RVXR_\VX^V^^_ `a_`dbcYcm ‑ _^Y ^dW^l S _b^_S^_] U\p _RjVZ nad6
UYgYY5 Q ^Q `aQ[cY[V SapU \Y `_caVRdocbp5 UQWV Vb\Y Sl aViYcV SbVamݷX XQ6
^pcmbp `aQ[cYhVb[Y] `a_TaQ]]Ya_SQ^YV] ^Q FQb[V\V Y\Y [Q[_]6^YRdUm UadT_]
ݷ[_V^YS\ݷ pXl[V7

?cS\Vhݷ]bp SaV]V^^_ _c pXl[Q F_d` Y aQbb]_caY] ed^[gYY [Q[
^V[YV QRbcaQ[c^lV Q[cYS^lVݷ _RkV[cl5ݷ `VaVS_UpjYV ^Vb[_\m[_ QaTd6
]V^c_S 1Y\Y5 hc_ c_ WV bQ]_V5 [_acVW X^QhV^YZ S a_\Y VUY^bcSV^^_6
T_ QaTd]V^cQ2 S X^QhV^YV ^V[_c_a_T_ cY`QD Y^QhV T_S_ap5 aQbb]_caY]
ed^[gYY S ]QcV]QcYhVb[_] b]lb\V7

@dbcm d ^Qb Vbcm `a_YXS_\m^Qp ed^[gYp _c USdf QaTd]V^c_S 𝑓(𝑥, 𝑦)5
XQUQ^^Qp [Q[Y]6c_ SlaQWV^YV]5 S [_c_a_]5 VbcVbcSV^^_5 eYTdaYadoc
`VaV]V^^lV 𝑥 Y 𝑦7 6b\Y _hV^m XQf_cVcm 1Q XQhV] ‑ bcQ^Vc pb^_ hdcm
`_XWV25 SlhYb\pcm cQ[do ed^[gYo U\p XQUQ^^lf X^QhV^YZ 𝑥0 Y 𝑦0
]_W^_ S USQ ncQ`QC b^QhQ\Q `_UbcQSYcm S SlaQWV^YV X^QhV^YV 𝑥0 S]Vbc_
𝑥5 `_\dhYS cQ[Y] _RaQX_] ^_Sdo ed^[gYo 𝑓𝑥0

(𝑦) = 𝑓(𝑥0, 𝑦) 1Y]Vojdo5
XQ]VcY]5 dWV _UY^ QaTd]V^c25 Q XQcV] ncd ^_Sdo ed^[gYo `aY]V^Ycm
[ X^QhV^Yo 𝑦07 >Q`aY]Va5 U\p 𝑓(𝑥, 𝑦) = 10 * 𝑥+ 𝑦 S c_h[V (3, 5) Y]VV]C
𝑓3(𝑦) = 30 + 𝑦5 𝑓(3, 5) = 𝑓3(5) = 357

>V[_c_alV QSc_al XQpS\poc5 hc_ nc_ Y Vbcm [QaaY^T 5 ^_ _^Y XQ6
R\dWUQocbp ‑ ]l `_[Q hc_ ^V SSV\Y QaaYa_SQ^^lZ]ݷ Q^Q\_Tݷ ed^[6
gYY 𝑓 7 Hc_Rl `_^pcm5 _ hݷ] YUݷc aVhm5 bUV\QV] b\VUdojVV e_a]Q\m^_V



>;? >VaQXadiQojYV `QaQUYT]l

XQ]VhQ^YV7 ;Q[_SQ Rl ^Y Rl\Q ed^[gYp 𝑓 USdf QaTd]V^c_S5
VZ ]_W^_ `_bcQSYcm S b__cSVcbcSYV ed^[gYo 𝑓 𝑐 _U^_T_ QaTd6
]V^cQ5 X^QhV^YV] [_c_a_Z S \oR_Z c_h[V 𝑥0 RdUVc ed^[gYp
1_`pcm WV5 _U^_T_ QaTd]V^cQ2 𝑓𝑥0

cQ[Qp5 hc_ U\p \oRlf X^Q6
hV^YZ 𝑥0, 𝑦05 Sf_UpjYf S _R\Qbcm _`aVUV\V^Yp ed^[gYY 𝑓 5 Sl6
`_\^pVcbp aQSV^bcS_ (𝑓 𝑐(𝑥0))(𝑦0) = 𝑓𝑥0

(𝑦0) = 𝑓(𝑥0, 𝑦0)7 Ed^[gYo 𝑓 𝑐

1Q S_SbV ^V 𝑓 5 [Q[ nc_ hQbc_ [QWVcbp ^_SYh[Q]12 ^QXlSQoc aVXd\mcQ6
c_] [QaaYa_SQ^Yp Ybf_U^_Z ed^[gYY 𝑓 7 @_UhVa[^ݷ] Vjݷ aQXC Vݷ X^Q6
hV^YV] S c_h[V 𝑥0 pS\pVcbp ed^[gYp ‑ [Q[ aQX ncd ed^[gYo6X^QhV^YV
]l Y ^QXlSQ\Y 𝑓 7 Hc_ [QbQVcbp bQ]_T_ [QaaY^TQ [Q[ _`VaQgYY5 c_ _^Q
`aY]V^pVcbp [ ed^[gYY USdf QaTd]V^c_S 1S ^QiV] `aY]VaV ‑ 𝑓25 Q aV6
Xd\mcQc_] Vݷ bcQ^_SYcbp ed^[gYp _U^_T_ QaTd]V^cQ5 S_XSaQjQojQp==

ed^[gYo _U^_T_ QaTd]V^cQ7
?`VaQgYp [QaaY^TQ Y\Y5 Vb\Y dT_U^_5 [QaaYa_SQ^Yp 1Q^T\7 3EBBI9>72 ^QXSQ^Q

cQ[ S hVbcm c_T_ WV hV\_SV[Q5 hc_ Y pXl[ FQb[V\m7 6T_ `_\^_V Y]p ‑ FQb6
[V\\ 2ad[b ;QaaY 1Q1C;5<< KB??;C LEBBI27 9^cVaVb^_5 hc_ b_XUQcV\Y pXl[_S
`a_TaQ]]Ya_SQ^Yp db`V\Y S_b`_\mX_SQcmbp SbV]Y caV]p hQbcp]Y `_\^_T_ Y]V6
^Y F7 27;QaaY ‑ bdjVbcSdoc pXl[Y `a_TaQ]]Ya_SQ^Yp 2ad[ 1KB??;2 Y ;QaaY
1LEBBI25 cQ[WV ^QXSQ^^lV S VT_ hVbcm5 ^V T_S_ap dWV `a_ _`VaQgYo [QaaYa_SQ6
^Yp7 @_WQ\dZ5 ]l SapU \Y ^QZUݷ] UadTdo Ybc_aYhVb[do eYTdad5 S hVbcm [_c_a_Z
S `a_TaQ]]Ya_SQ^YY Rl\_ Rl bc_\m[_ SbVT_ ^QXSQ^_7 @aY nc_] bQ] ;QaaY ^V
Rl\5 b_RbcSV^^_ T_S_ap5 `a_TaQ]]Ybc_] ‑ _^ XQ^Y]Q\bp ]QcV]QcYhVb[_Z \_6
TY[_Z5 Ybb\VU_SQ\ S_`a_bl cV_aYY SlhYb\Y]_bcY Y bhYcQVcbp b_XUQcV\V] [_]6
RY^Qc_a^_Z \_TY[Y5 Q bS_Y _b^_S^lV aQR_cl _`dR\Y[_SQ\ XQU_\T_ U_ ^QhQ\Q
[_]`mocVa^_Z nal7

3_XSaQjQpbm [ F_d`d5 ]l ]_WV] U_TQUQcmbp5 hc_ _`VaQgYp [QaaY6
a_SQ^Yp5 `aY]V^Y]Qp [ `a_YXS_\m^_Z ed^[gYY USdf QaTd]V^c_S5 aVQ6
\YXdVcbp5 S bdj^_bcY5 b_SVaiV^^_ caYSYQ\m^_7 3 bQ]_] UV\V5 `dbcm d
^Qb Vbcm `a_YXS_\m^Qp ed^[gYp 6 USdf QaTd]V^c_SD _R_X^QhY] Yf cY`l
hVaVX 1<@81 Y 25D15 Q cY` S_XSaQjQV]_T_ X^QhV^Yp ‑ hVaVX 71==15 c7 V7
ed^[gYp 6 RdUVc Y]Vcm cY` 1<@81 3 25D1 6G 71==17 >Q] ^dW^_ ^Q6
`YbQcm cQ[do ed^[gYo LEBBI5 [_c_aQp 1S cVa]Y^Qf5 SSVUݷ^^lf SliV2
_bdjVbcSYc `VaVf_U _c 𝑓 [ 𝑓 𝑐5 c_ Vbcm5 Y]Vp 𝑓 S [QhVbcSV QaTd]V^6
cQ5 `_bca_Yc Y SVa^ݷc cQ[do ed^[gYo 1cd bQ]do 𝑓 𝑐25 [_c_aQp5 Vb\Y VZ
UQcm X^QhV^YV `VaS_T_ `QaQ]VcaQ 1cY`Q 1<@8125 SVa^ݷc ed^[gYo _U^_T_
QaTd]V^cQ5 `aY^Y]Qojdo X^QhV^YV cY`Q 25D1 Y S_XSaQjQojdo X^QhV6
^YV cY`Q 71==17 B Yb`_\mX_SQ^YV] RVXl]p^^lf ed^[gYZ5 b_XUQSQV]lf
b\_S_] <1=2415 nc_ ]_W^_ bUV\Qcm5 [Q[ T_S_aYcbp5 S _UY^ f_UC

453 LEBBI C 11<@81 3 25D1 6G 71==12 6G 11<@81 6G 125D1 6G 71==122D
666 LEBBI 6 EF 1<1=241 H FG 1<1=241 I FG 61H5 I222D

==5Q `a_bcYc ^Qb hYcQcV\m XQ ncd S_\m^_bcm S cVa]Y^_\_TYY7 ;_^Vh^_5 S ]QcV6
]QcY[V ed^[gYY ^YhVT_ ^V 5ݷS_XSaQjQocݷ nc_ bdTdR_ `a_TaQ]]Ybcb[_V SlaQWV^YVD
^_ Vb\Y ]l XUVbm `a_U_\WY] d`_a^_ `aYcS_apcmbp ]QcV]QcY[Q]Y5 iQ^bl hc_6c_
`_^pcm _c nc_T_ c_\m[_ b^YXpcbp7
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5\p ^QT\pU^_bcY ]l XUVbm aQbbcQSY\Y b[_R[Y5 hc_Rl `_[QXQcm `aY_6
aYcVc _`VaQgYZ5 Y ^V bcQ\Y b_[aQjQcm b\_S_ <1=241D ^_ Vb\Y dhVbcm5
hc_ bY]S_\ 6G S XQ`YbY cY`Q `aQS_Qbb_gYQcYSV^5 bY]S_\ FG SbVTUQ _c6
^_bYcbp [ R\YWQZiVZ 5ݷp]RUV\ݷ bY]S_\ EF Y]VVc `aY_aYcVc ^YWV5 hV]
\oRlV _`VaQgYY5 S[\ohQp Y _`VaQgYo <1=2415 Q bQ]Q ݷp]RUQ\ݷ ]_6
WVc Rlcm _R_X^QhV^Q bY]S_\_] _RaQc^_T_ b\niQ5 c_ ^Q`YbQcm ]_W^_ Y
Y^QhVC

453 LEBBI C 11<@81 3 25D1 6G 71==12 6G 1<@81 6G 25D1 6G 71==1D
666 LEBBI 6 EF eH FG eI FG 61H5 I2D

?`lc^lV ed^[gY_^Q\mjY[Y _Rlh^_ cQ[ Y `Yidc5 Y `aYc_] dcSVaWUQ6
oc5 hc_ cQ[ `_^pc^VVD `aQSl _^Y Y\Y ^Vc ‑ aViQZcV bQ]Y7

Hc_Rl `_^pcm5 [ hV]d ]l S Yc_TV `aYi\Y5 aQbb]_caY] `a_bcV^m[do
ed^[gYo USdf QaTd]V^c_SC

453 OE>3 C >E= 3 >E= 6G >E=D
666 OE>31H5 I2 EF :9 3 H 4 ID

?Rlh^lZ SlX_S nc_Z ed^[gYY UV\QVcbp b `_]_jmo [_acVWQ ‑ ^Q6
`aY]Va5 SlaQWV^YV OE>31;5<2 UQbc X^QhV^YV ;<7 3lhYb\YS SlaQWV6
^YV LEBBI OE>35 ]l `_\dhY] [QaaYa_SQ^^lZ SQaYQ^c ^QiVZ ed^[gYYD
Y^cVa`aVcQc_a VT_ ^Q`VhQcQVc S_c S cQ[_] SYUVC

<1=241 H FG <1=241 I FG OE>3 1H5 I2 C >E= 6G >E= 6G >E=

>Q SVaf^V] da_S^V cdc5 [Q[ SYUY]5 <1=241 b _U^Y] QaTd]V^c_]5
hc_ `_\^_bcmo b__cSVcbcSdVc ^QiY] _WYUQ^Yp]5 SVUm [QaaYa_SQ^6
^Qp ed^[gYp ‑ nc_ ed^[gYp _U^_T_ QaTd]V^cQ5 S_XSaQjQojQp ed^[6
gYo7 6b\Y Vݷ `aY]V^Ycm [ QaTd]V^cd ;5 c_ Vbcm SlhYb\Ycm SlaQWV^YV
LEBBI OE>3 ;5 `_\dhY] S_c hc_C

<1=241 I FG OE>3 1;5 I2 C >E= 6G >E=

?bcQ\_bm U_RQSYcm Sc_a_Z QaTd]V^c5 c_ Vbcm SlhYb\Ycm SlaQWV^YV
LEBBI OE>3 ; < ‑ Y aVXd\mcQc_] bcQ^Vc dWV X^Q[_]_V ^Q] ;<7

=l ]_T\Y Rl ^Q`YbQcm ed^[gYo OE>3 baQXd S [QaaYa_SQ^^_] SYUV5
hc_Rl ^V ^dW^_ Rl\_ SlXlSQcm LEBBI 1^V XQRlSQV]5 hc_ =E<ݷ 6G >E=
6G >E=ݷ ‑ nc_ c_ WV bQ]_V5 hc_ =E<ݷ 6G 1>E= 6G >E=22ݷC

453 OE>3 C >E= 6G >E= 6G >E=D
666 OE>3 H I EF :9 3 H 4 ID

3lXlSQcm V5ݷ [Q[ aQ^miV5 _bݷ b[_R_h[Q]Yݷ cV`Vam ^V\mXp5 XQc_ ]_W^_
RVX Sbp[Yf b[_R_hV[C SlaQWV^YV OE>3 = @ UQbc =@7 Ed^[gYp]Y USdf
QaTd]V^c_S cdc UV\_ ^V _TaQ^YhYSQVcbp5 b\VUdojVV _`YbQ^YV



>;A >VaQXadiQojYV `QaQUYT]l

453 OE>3< C >E= 6G >E= 6G >E= 6G >E=D
666 OE>3< H I J EF :99 3 H 4 :9 3 I 4 JD

c_WV [_aaV[c^_5 SlaQWV^YV OE>3< @ < ? SVa^ݷc @<?7 ?TaQ^YhV^YZ cdc
^Y[Q[Yf ^Vc5 ]_W^_ S cQ[_] SYUV bUV\Qcm ed^[gYo \oR_T_ [_\YhVbcSQ
QaTd]V^c_S7 D \oUVZ5 `aYSl[iYf [ pXl[Q] b n^VaTYh^_Z bcaQcVTYVZ
SlhYb\V^Yp5 hQbc_ SlXlSQVc ^VU_d]V^YV cQ[_Z `_Uf_U [ `_bca_V^Yo
ed^[gYZ5 SVUm XUVbm U\p SlhYb\V^Yp `a_bcV^m[_T_ QaYe]VcYhVb[_T_
SlaQWV^Yp Rl\Y b_XUQ^l USQ ed^[gY_^Q\m^lf _RkV[cQ 1XQ]l[Q^Yp D
b]7 7:7B25::ݷ `aYhݷ] b_XUQ^l _^Y Rl\Y \Yim XQcV]5 hc_Rl cdc WV YbhVX6
^dcm5 Y Sa_UV Rl cQ[Qp ݷRVbf_XpZbcSV^^_bcmݷ U_\W^Q Rlcm ^VneeV[6
cYS^QD ^_ Sb`_]^Y]5 hc_ XUVbm \oR_V SlaQWV^YV Y^cVa`aVcQc_a cQb[QVc
XQ b_R_Z5 `_[Q VT_ X^QhV^YV ^V `_caVRdVcbp S pS^_] SYUV5 Y \Yim c_TUQ
VT_ SlhYb\pVc5 Q cQ[_V ݷVSlhYb\V^^_V^ݷ SlaQWV^YV bQ]_ `_ bVRV Sl6
^dWUV^_ Rlcm XQ]l[Q^YV]5 cQ[ hc_ _c [QaaY^TQ neeV[cYS^_bcm SapU
\Y ]_WVc `_bcaQUQcm Vjݷ R_\miV5 hV] _^Q dWV `_bcaQUQ\Q _c \V^YS_bcY
[Q[ cQ[_S_Z7

@a_TaQ]]Ybcl5 aQR_cQojYV ^Q FQb[V\V5 _Rlh^_ S__RjV ^V `aY]V6
^poc [_acVWY S a_\Y `QaQ]Vca_S ed^[gYZ5 ^Vb]_cap ^Q c_5 hc_ [_a6
cVWY S FQb[V\V Vbcm5 SlT\pUpc c_h^_ cQ[ WV5 [Q[ S F_d`V5 Y c_h^_
cQ[ WV `_XS_\poc b_XUQSQcm ed^[gYY ]^_TYf QaTd]V^c_SD S]Vbc_ nc_6
T_ _^Y `aVU`_hYcQoc `YbQcm SbV ed^[gYY S Ybf_U^_ [QaaYa_SQ^^_]
SYUV5 ^V[_c_alV UQWV ^V `_]^pc5 hc_ ]_W^_ [Q[6c_ Y^QhV7

3`a_hV]5 ]l ^V YXdhQV] FQb[V\m Y ^V bcQSY] bVRV gV\Y [Q[6c_ `_UT_6
c_SYcmbp [ cQ[_]d YXdhV^YoD S__RjV T_S_ap5 ]l S`_\^V ]_T\Y Rl _R_Z6
cYbm RVX aQbb[QXQ _ [QaaY^TV5 Vb\Y Rl ed^[gYY Y]V^^_ S cQ[_] SYUV ^V
caVR_SQ\Ybm ^Q] U\p UV]_^bcaQgYY aV[dabYY RVXl]p^^lf ed^[gYZ hV6
aVX [_]RY^Qc_a ^V`_USYW^_Z c_h[YD nc_]d RdUVc `_bSpjݷ^ b\VUdojYZ
`QaQTaQe7

::7>7:>7 ;_]RY^Qc_a ^V`_USYW^_Z c_h[Y
3 7:95<7::ݷ `_bSpjݷ^^_] _`VaQgYY <5DB535 ]l aQbb]_caV\Y _UY^ YX

S_X]_W^lf b`_b_R_S dbca_Ycm aV[dabYo ^Q RVXl]p^^lf ed^[gYpf5 ^_
d nc_T_ b`_b_RQ Vbcm _U^Q _b_RV^^_bcmC Y]p6c_ ed^[gYY Sbݷ WV UQݷcbp5
`a_bc_ _^_ \_[Q\m^_V7

=QcV]QcY[Y5 b_XUQSQSiYV cV_aYo Q\T_aYc]_S Y cV_aYo SlhYb\Y6
]_bcY5 cQ[_Z a_b[_iY bVRV `_XS_\Ycm ^V ]_T\Y5 `_b[_\m[d bQ] eQ[c
bdjVbcS_SQ^Yp Y]ݷ^ ݷacYc_`ݷ Yb`_\mXdV]lZ e_a]Q\YX]D XQUQSQcm ^_6
SlV ed^[gYY S e_a]Q\YX]V5 U_`db[QojV] Y]V^Q5 [_^Vh^_5 `a_jV5 ^_
S_c Ybb\VU_SQcm bS_ZbcSQ QRbcaQ[c^lf _RkV[c_S Y U_[QXlSQcm cV_aV6
]l 1hV]5 b_RbcSV^^_ T_S_ap5 Y XQ^Y]Qocbp ]QcV]QcY[Y ‑ S _c\YhYV
_c `a_TaQ]]Ybc_S2 RdUVc5 ^Q`a_cYS5 ^Q]^_T_ b\_W^VV7 @_nc_]d ^QYR_6
\VV `_`d\pa^lZ e_a]Q\YX]5 Yb`_\mXdV]lZ S cV_aYY SlhYb\Y]_bcY ‑



ݷ ::7>7 <V^YSlV SlhYb\V^Yp >;B

\p]RUQ6YbhYb\V^YV 5 `aVU\_WV^^_V 1\_^b_ HݷahV] ‑ _`VaYadVc [Q[
aQX RVXl]p^^l]Y ed^[gYp]Y7

B_RbcSV^^_ T_S_ap5 XQTQU_h^_V b\_S_ <1=2415 _R_X^QhQojVV RVXl]p^^lV
ed^[gYY S <Yb`V5 \385=5 Y F_d`V5 SXpc_ YX ^QXSQ^Yp \p]RUQ6YbhYb\V^Yp5 Q
bQ]_ YbhYb\V^YV ^QXSQ^_ cQ[5 `_c_]d hc_ S [ݷ^ TaVhVb[Qp Rd[SQ 𝜆 1\p]R6
UQ2 Yb`_\mXdVcbp U\p _R_X^QhV^Yp ed^[gYY7 =l ^V RdUV] aQbb]QcaYSQcm
\p]RUQ6YbhYb\V^YV5 f_cp nc_5 [_^Vh^_5 _hV^m Y^cVaVb^Qp 1b `a_TaQ]]Ybcb[_Z
c_h[Y XaV^Yp2 ]QcV]QcYhVb[Qp QRbcaQ[gYp7 @aV[aQb^_V SSVUV^YV S ncd _R\Qbcm
]QcV]QcY[Y Vbcm5 ^Q`aY]Va5 S [^YTV d;=fD S^pc^lV cV[bcl ^Q ncd cV]d ]_W^_
^QZcY S_ ]^_TYf UadTYf Ybc_h^Y[Qf5 S c_] hYb\V U_bcd`^lf S 9^cVa^VcV7

AV[dabYo dbca_Ycm _[QXQ\_bm S_X]_W^_ Y XUVbmD U\p nc_T_ Yb`_\m6
Xdocbp cQ[ ^QXlSQV]lV [_]RY^Qc_al ^V`_USYW^_Z c_h[Y 7 Hc_6
Rl `_^pcm Sbo b_`dcbcSdojdo cV_aYo5 `_caVRdVcbp U_S_\m^_ ]^_T_
SaV]V^Y Y bY\5 Y nc_ S `aY^gY`V UV\_ ^Q \oRYcV\pD ^QU_ b[QXQcm5 hc_ cQ6
[YV \oRYcV\Y U_S_\m^_ hQbc_ SbcaVhQocbp baVUY Q`_\_TVc_S `a_TaQ]6
]Ya_SQ^Yp ^Q FQb[V\V7 CQ[ Y\Y Y^QhV5 [ `a_TaQ]]Ya_SQ^Yo 1UQWV ^Q
FQb[V\V2 Sbݷ nc_ Y]VVc _c^_iV^YV SVbm]Q UQ\ݷ[_V5 UQ Y _Rkݷ] [^YTY ^V
RVXTaQ^YhV^5 `_nc_]d ]l _TaQ^YhY]bp aQbb]_caV^YV] aV[dabYY hVaVX
[_]RY^Qc_a ^V`_USYW^_Z c_h[Y S bdTdR_ `aQT]QcYhVb[_] Qb`V[cV7

?RjQp YUVp b_bc_Yc S c_]5 hc_ ed^[gYo5 [_c_aQp U_\W^Q SlXSQcm
bQ]Q bVRp5 b^QRWQoc U_`_\^YcV\m^l] 1_Rlh^_ `VaSl]2 `QaQ]Vca_]5
hVaVX [_c_alZ VZ `VaVUQoc ed^[gYo5 [_c_ado ^dW^_ SlXSQcm ‑ c_
Vbcm5 b_RbcSV^^_ T_S_ap5 Vݷ bQ]d7 ?bcQݷcbp `aVSaQcYcm cQ[do VU_UV6^ݷ
\Q^^doݷ ed^[gYo S cd5 [_c_aQp ^Q] ^dW^Q5 Y [Q[ aQX U\p nc_T_ `aY6
]V^pVcbp `aVb\_SdclZ [_]RY^Qc_a ^V`_USYW^_Z c_h[Y7 >Q S_`a_b5 hc_
nc_ cQ[_V5 hQjV SbVT_ ]_W^_ `_\dhYcm _cSVc5 hc_ nc_ cQ[Qp ed^[gYp
SlbiVT_ `_apU[Q 1ed^[gY_^Q\25 [_c_aQp5 Vb\Y VZ `VaVUQcm ed^[gYo 𝑓
S [QhVbcSV QaTd]V^cQ5 ^Qf_UYc Vݷ ^V`_USYW^do c_h[d5 c_ Vbcm cQ[_V X^Q6
hV^YV 𝑥5 hc_ 𝑓(𝑥) = 𝑥7 @aY nc_] ^Q]5 S`a_hV]5 [_V6hc_ ^VU_T_SQaYSQoc5
^_ _R nc_] `_XWV7

;bcQcY5 U_S_\m^_ hQbc_ ݷXQRlSQocݷ `_pb^Ycm Y bQ]_ b\_S_ 5ݷRY^Qc_a[_]ݷ
^_ b ncY] [Q[ aQX `a_jVC [_]RY^Qc_aQ]Y S cV_aYY SlhYb\Y]lf ed^[gYZ ^QXl6
SQoc `a_YXS_\m^lV ed^[gYY5 ^V Y]VojYV S bS_ݷ] cV\V Sf_WUV^YZ bS_R_U^lf
`VaV]V^^lf7 3__RjV6c_ nc_c cVa]Y^ `aY]V^poc ^V [_ SbV] ed^[gYp]5 dU_S\V6
cS_apojY] cQ[_]d _`aVUV\V^Yo5 ^_ ^YhVT_ R_\VV [_^[aVc^_T_ Sl _c \oRYcV\VZ
SbVZ nc_Z n[X_cY[Y Sbݷ aQS^_ ^V U_RmݷcVbm7

3__adWYSiYbm _`aVUV\V^YV] ^V`_USYW^_Z c_h[Y Y _R_X^QhYS Yb6
[_]lZ [_]RY^Qc_a Rd[S_Z 𝐹 5 `_\dhY]5 hc_ 𝐹 (𝑓) = 𝑥5 TUV 𝑥 = 𝑓(𝑥)D
`_UbcQSYS `VaS_V S _RV hQbcY Sc_a_T_5 `_\dhY] 𝐹 (𝑓) = 𝑓(𝐹 (𝑓))7 ?c 𝑥
]l YXRQSY\Ybm5 d ^Qb _bcQ\Ybm c_\m[_ ed^[gYY7 @_\dhV^^_V SlaQWV6
^YV S`_\^V ]_W^_ `VaVSVbcY ^Q pXl[ F_d`5 c_\m[_ bQ] [_]RY^Qc_a ]l
S nc_c aQX _R_X^QhY] O9HC

666 O9H 6 EF 61O9H 62D



><9 >VaQXadiQojYV `QaQUYT]l

@_`lcQV]bp b__RaQXYcm5 [Q[_S U_\WV^ Rlcm cY` ed^[gYY O9H5 SVUm _^
^Q] ^dWV^ U\p UYaV[cYSl 4537 >Q Sf_UV d ^Qb ed^[gYp5 `aYhݷ] YX
_`aVUV\V^Yp ^V`_USYW^_Z c_h[Y b\VUdVc5 hc_ cY` QaTd]V^cQ Y cY` X^Q6
hV^Yp d nc_Z ed^[gYY b_S`QUQocD _R_X^QhY] nc_c cY` XQ 1<@817 C_TUQ
`_\dhYcbp5 hc_ bQ] ݷRY^Qc_a[_]ݷ c_WV RdUVc S_XSaQjQcm X^QhV^YV cY6
`Q 1<@815 SVUm VT_ S_XSaQjQV]l] X^QhV^YV] b\dWYc c_5 hc_ SVa^d\Q
ed^[gYp 67 @_\dhQV]

453 O9H C 11<@81 6G 1<@812 6G 1<@81D

6b\Y ncY UYaV[cYSl `_]VbcYcm S `a_TaQ]]d 1VbcVbcSV^^_5 S _RaQc6
^_] `_apU[V ‑ b^QhQ\Q 4535 `_c_] 66625 c_ `_\dhV^^Qp SVabYp [_]RY6
^Qc_aQ ^V`_USYW^_Z c_h[Y RdUVc aQR_cQcm5 `aVSaQjQp RVXl]p^^do
ed^[gYo USdf QaTd]V^c_S 1`aQSUQ5 c_\m[_ XQUQ^^do S [QaaYa_SQ^^_Z
e_a]V2 S ed^[gYo _U^_T_ QaTd]V^cQ hQbcYh^l] `aY]V^V^YV] [ X^Q6
hV^Yo5 S a_\Y [_c_a_T_ bQ]Q ncQ ed^[gYp ‑ b[_\m Rl bcaQ^^l] nc_
^Y [QXQ\_bm7 Hc_Rl S nc_] dRVUYcmbp5 `_`a_RdV] `_bhYcQcm b `_]_jmo
RVXl]p^^_Z ed^[gYY bd]]d b`Yb[Q hYbV\=>7

2VXl]p^^do 5ݷed^[gYo6XQT_c_S[dݷ [_c_ado `_c_] ^QU_ RdUVc `_6
UQcm [_]RY^Qc_ad S [QhVbcSV QaTd]V^cQ5 ]l ^Q`YiV] S [QaaYa_SQ^^_]
SYUV5 [Q[ nc_ Rl\_ _`YbQ^_ S `aVUlUdjV] `QaQTaQeV7 3liV Rl\_ b[Q6
XQ^_5 hc_ _^Q U_\W^Q `_\dhQcm U_`_\^YcV\m^lZ QaTd]V^c5 hVaVX [_6
c_alZ VZ RdUVc `VaVUQSQcmbp cQ ed^[gYp5 [_c_ado ^QU_ SlXSQcm U\p
aViV^Yp hdcmݷ R_\VV `a_bc_Z XQUQhYݷ 1S UQ^^_] b\dhQV ‑ U\p bd]6
]Ya_SQ^Yp _bcQc[_S b`Yb[Q27 ?R_X^QhY] nc_c QaTd]V^c b\_S_] 6>D c_6
TUQ b_RbcSV^^_ ed^[gYp5 [_c_aQp bhYcQVc bd]]d b`Yb[Q5 _RaQjQpbm [
^V[_Z S^Vi^VZ ed^[gYY 6> XQ `_Ubhݷc_] _bcQc[Q bd]]l5 U_\W^Q Sl6
T\pUVcm cQ[C <1=241 df FG 9 L 1CC4 FG 1 4 6> 47 Hc_Rl S _[adWV6
^YY SbVTUQ `aYbdcbcS_SQ\Q `VaV]V^^Qp 6>5 ]l `_]VbcY] nc_ SlaQWV6
^YV Vjݷ S _U^d _`VaQgYo <1=2415 d [_c_a_Z 6> RdUVc Slbcd`Qcm S a_\Y
Y]V^Y `QaQ]VcaQD `_\dhY] cQ[_V SlaQWV^YVC

<1=241 6> FG <1=241 df FG 9 L 1CC4 FG 1 4 6> 4

Nc_ Y Vbcm Yb[_]Qp XQT_c_S[Q7 ?bcQ\_bm `aY]V^Ycm [ ^VZ ^Qi [_]RY6
^Qc_a ‑ Y ]_W^_ RdUVc bhYcQcm bd]]d b`Yb[Q7 >Q`aY]Va5 SlaQWV^YV

O9H 1<1=241 6> FG <1=241 df FG 9 L 1CC4 FG 1 4 6> 42 d:5;5<f

UQbc aVXd\mcQc ?7 @_`a_RdV] `a_b\VUYcm5 [Q[ nc_ `_\dhY\_bmD
<1=2416SlaQWV^YV S [adT\lf b[_R[Qf _R_X^QhY] U\p [aQc[_bcY 𝜙7
9cQ[5 ^Q `VaS_] iQTV Y]VV]

=>Nc_c `aY]Va 1b nc_Z WV gV\mo2 `aYS_Upc QSc_al [^YTY d;=fD S `_UQS\pojV]
R_\miY^bcSV UadTYf cV[bc_S5 `_bSpjݷ^^lf [_]RY^Qc_ad ^V`_USYW^_Z c_h[Y5 Yb6
`_\mXdVcbp aV[dabYS^lZ `_Ubhݷc eQ[c_aYQ\Q5 ^_ d QSc_aQ ncYf bca_[ eQ[c_aYQ\
[Q[ `aY]Va aV[dabYY SlXlSQVc _cSaQjV^YVD `aYhY^l nc_T_ b]7 S B7;7;7ݷ



ݷ ::7>7 <V^YSlV SlhYb\V^Yp ><:

𝜙1O9H 𝜙2 d:5;5<f

@_b[_\m[d ed^[gYp 𝜙 1c_h^VV5 S^Vi^pp YX Vݷ \p]RU2 ‑ ^Vbca_TQp `_
QaTd]V^cd5 ^Q b\VUdojV] iQTV `_pSYcbp XQ]l[Q^YV b cV\_] _c S^dc6
aV^^VZ \p]RUl5 [_c_a_V S [QhVbcSV X^QhV^Yp 6> `_\dhYc ^VSlhYb\V^^_V
1O9H 𝜙27 8Q]l[Q^Yp5 `_\dhV^^lV YX S^dcaV^^VZ \p]RUl5 ]l _R_X^Q6
hY] Rd[S_Z 𝜓5 Q X^QhV^YV 6> RdUV] d[QXlSQcm S Vݷ ^YW^V] Y^UV[bV7
9cQ[5 ^Q b\VUdojV] iQTV d ^Qb RdUVc S_c hc_C

𝜓O9H 𝜙 d:5;5<f

1TUV 𝜓 b__cSVcbcSdVc <1=241 df FG 9 L 1CC4 FG 1 4 6> 427 Nc_Z
ed^[gYY _U^_T_ QaTd]V^cQ ^Yhc_ ^V ]ViQVc `aY]V^Ycmbp [ b`Yb[d5
Q `_b[_\m[d _^ ^V `dbc5 baQR_cQVc Sc_aQp SVc[Q \p]RUQ6SlaQWV^Yp5 `V6
aV]V^^Qp 1 `_\dhYc X^QhV^YV :5 `VaV]V^^Qp 4 ‑ X^QhV^YV d;5<f5 6> d
^Qb `_6`aVW^V]d O9H 𝜙5 cQ[ hc_ `_\dhQV]C

: 4 11O9H 𝜙2 d;5<f2

;adT\lV b[_R[Y ]l XUVbm aQbbcQSY\Y U\p ^QT\pU^_bcY5 S UVZbcSYcV\m6
^_bcY _^Y ^V ^dW^l5 `_b[_\m[d d b\_WV^Yp `aY_aYcVc ^YWV5 hV] d
_`VaQgYY `aY]V^V^Yp ed^[gYY5 Q bQ]Q _`VaQgYp `aY]V^V^Yp \VS_Qbb_6
gYQcYS^Q7 B\VUdojY] U_\W^_ Sl`_\^pcmbp b\_WV^YV5 ^_ _^_ bca_T_V
`_ _R_Y] QaTd]V^cQ]5 cQ[ hc_ b^QhQ\Q U_\W^_ Rlcm SlhYb\V^_ Sl6
aQWV^YV b`aQSQ _c ^VT_7 5Q\m^VZiYV iQTY ^Q] dWV X^Q[_]l5 c_\m[_
b`Yb_[ cV`Vam ^Q _UY^ n\V]V^c [_a_hVC

: 4 𝜙1O9H 𝜙2 d;5<f

: 4 𝜓O9H 𝜙 d;5<f

: 4 ; 4 11O9H 𝜙2 d<f2

?bcQ\_bm Vjݷ USQ [adTQC

: 4 ; 4 𝜙1O9H 𝜙2 d<f

: 4 ; 4 𝜓O9H 𝜙 d<f

: 4 ; 4 < 4 11O9H 𝜙2 df2

: 4 ; 4 < 4 𝜙1O9H 𝜙2 df

: 4 ; 4 < 4 𝜓O9H 𝜙 df

3 nc_c aQX b`Yb_[ `dbc5 cQ[ hc_ S^dcaY 𝜓 baQR_cQVc `VaSQp SVc[Q5
[_c_aQp RVX Sbp[_Z aV[dabYY UQbc 9D YX ^QiVT_ SlaQWV^Yp YbhVX\_
Sbݷ b\_W^_V5 _bcQ\_bm c_\m[_ : 4 ; 4 < 4 95 YX [_c_a_T_ Y `_\dhYcbp
Yb[_]_V ?7



><; >VaQXadiQojYV `QaQUYT]l

;Q[ `_[QXlSQVc _`lc5 UQWV nc_c U_S_\m^_ `_Ua_R^lZ aQXR_a `a_6
Ybf_UpjVT_ ^V SbV] Y ^V SbVTUQ `_]_TQVc `_^pcm cS_apjdobp ]QTYo7
@_`a_RdV] `_U_ZcY [ _Rkpb^V^Yo b UadT_Z bc_a_^l7 6b\Y ^QhQcm gV6
\V^Q`aQS\V^^_ SlhYb\pcm ed^[gYo O9H5 ^V _RaQjQp S^Y]Q^Yp ^Q \V6
^YS_bcm bcaQcVTYY5 ]l `_\dhY] hc_6c_ Sa_UV b\VUdojVT_C

O9H 6 F 61O9H 62 F 6161O9H 622 F 616161O9H 6222 F 777
777 F 6161617771O9H 62777222 F 777

Y cQ[ U_ RVb[_^Vh^_bcY7 ;Q[ ]_W^_ XQ]VcYcm5 [_]RY^Qc_a ^V`_USYW6
^_Z c_h[Y `a_bc_ S bY\d bS_VT_ _`aVUV\V^Yp `aVSaQjQVc Ybf_U^_ ^VaV6
[dabYS^do ed^[gYo 6 S gV`_h[d SlX_S_S5 ^Q`_]Y^QojYf `_b\VU_SQ6
cV\m^_bcm aV[dabYS^lf _RaQjV^YZ Vݷ [ bQ]_Z bVRV7 ;bcQcY5 Y]V^^_
5ݷQ`_]Y^QojYf^ݷ SVUm S UVZbcSYcV\m^_bcY _^Q XUVbm bQ]Q [ bVRV ^V _R6
aQjQVcbp5 S]Vbc_ nc_T_ 6 `_\dhQVc ^Q Sf_U aVXd\mcQc Vݷ WV aQR_cl
1^QU [Q[Y]6c_ UadTY] QaTd]V^c_]27 @_ bS_VZ bcad[cdaV `_\dhV^^Qp `_6
b\VU_SQcV\m^_bcm SlX_S_S b[_aVV ^Q`_]Y^QVc bSݷac[d5 hV] b_RbcSV^^_
aV[dabYS^lV SlhYb\V^Yp7

B\VUdVc `_UhVa[^dcm5 hc_ `_\dhQV]Qp `_b\VU_SQcV\m^_bcm SlX_6
S_S ‑ Y]V^^_ RVb[_^Vh^Qp5 Q ^V [Q[Qp6c_ UadTQp7 2dUm ed^[gYp 6 bca_6
T_Z `_ bS_V]d QaTd]V^cd Y\Y RdUm _^Q f_cp Rl `a_bc_ ed^[gYVZ _U^_T_
QaTd]V^cQ5 XQSYbpjVZ _c nc_T_ bS_VT_ QaTd]V^cQ ‑ hc_ QSc_]QcYhVb[Y
_X^QhQVc Vݷ bca_T_bcm `_ bS_V]d VUY^bcSV^^_]d QaTd]V^cd ‑ `aY]V6
^V^YV [ ^VZ ed^[gY_^Q\Q O9H ^V]Y^dV]_ `aYSV\_ Rl [ RVb[_^Vh^_Z
aV[dabYY Y5 [Q[ b\VUbcSYV5 [ QSQaYZ^_]d XQSVaiV^Yo `a_TaQ]]l7

=l b]_T\Y XQbcQSYcm Sbݷ nc_ XQaQR_cQcm5 `_c_]d hc_5 S_6`VaSlf5
]l Yb`_\mXdV] \V^YSlZ pXl[ Y5 S_6Sc_alf5 ^QiQ ed^[gYp 6 Y]VVc USQ
QaTd]V^cQ5 `aY nc_] `_bca_V^Q cQ[5 hc_ Vݷ ]_W^_ `aY]V^Ycm [ _U^_6
]d YX ^Yf RVX Sc_a_T_ 1b`QbYR_ [QaaY^Td25 Y [ c_]d WV _^Q `_ nc_]d
QaTd]V^cd ^Vbca_TQp7 3 aVXd\mcQcV `_cV^gYQ\m^_ RVb[_^Vh^Qp gV`_h6
[Q UQ\m^VZiYf SlX_S_S 65 `_bca_V^^Qp b `_]_jmo [_]RY^Qc_aQ O9H5
_[QXlSQVcbp ^Q ^V[_c_a_V SaV]p b_faQ^V^Q S SYUV ^VSlhYb\V^^_T_ Sl6
aQWV^Yp5 `_[Q ed^[gYp 6 Q^Q\YXYadVc bS_Z Sc_a_Z QaTd]V^c Y aViQVc5
^dW^_ \Y VZ S__RjV X^QhV^YV QaTd]V^cQ `VaS_T_ ‑ c_T_5 [_c_alZ Yb6
`_\mXdVcbp S a_\Y ed^[gYY5 [ [_c_a_Z b\VUdVc _RaQcYcmbp U\p aViV^Yp
hdcmݷ R_\VV `a_bc_Z XQUQhYݷ `_U_R^_ aV[dabYS^_]d SlX_Sd 1UQ5 bca_6
T_ T_S_ap5 XUVbm ^Vc aV[dabYS^_T_ SlX_SQ1 ‑ VUY^bcSV^^Qp aV[dabYp
XUVbm Y]VVc ]Vbc_ S^dcaY O9H27 3 [Q[_Z6c_ ]_]V^c XQUQhQ _[QXlSQVcbp
^Qbc_\m[_ `a_bc_Z5 hc_ U\p Vݷ aViV^Yp ^Y[Q[Qp S^Vi^pp `_]_jm dWV
^V caVRdVcbp 1Q^Q\_T RQXYbQ aV[dabYY5 S ^QiV] b\dhQV ‑ SlhYb\V^YV
bd]]l `dbc_T_ b`Yb[Q25 cQ[ hc_ _bcQSiQpbp 1`_6`aVW^V]d RVb[_^Vh^Qp2
gV`_h[Q SlX_S_S 6 YbhVXQVc5 cQ[ Y _bcQSiYbm ^VSlhYb\V^^_Z7

@_WQ\dZ5 _cUV\m^_T_ _RbdWUV^Yp XQb\dWYSQVc bQ]_ `_ bVRV ^QXSQ6
^YV RY^Qc_a[_]ݷ ^V`_USYW^_Z c_h[Y7ݷ =^_T_ TUV SbcaVhQVcbp ^QRYS6
iVV _b[_]Y^d dcSVaWUV^YV Sa_UV c_T_5 hc_ nc_ ed^[gY_^Q\5ݷ [_c_alZ



ݷ ::7>7 <V^YSlV SlhYb\V^Yp ><<

^Qf_UYc ^V`_USYW^do c_h[d XQUQ^^_Z ed^[gYYݷD Y^_TUQ U\p SVa^_6
bcY U_RQS\poc5 hc_ nc_ ݷQY]V^miQp^ݷ ^V`_USYW^Qp c_h[Q7 =_WVcV5
S`a_hV]5 Rlcm dSVaV^l5 hc_ [Q[do Rl Sl ed^[gYo ^Y SXp\Y5 ^Y[Q[_Z
^V`_USYW^_Z c_h[Y U\p ^Vݷ nc_c [_]RY^Qc_a ^V ^QZUݷc ‑ S]Vbc_ nc_T_
_^ dbca_Yc SQ] _hVaVU^do QSQaYo `_ `VaV`_\^V^Yo bcV[Q5 Y ^Q nc_]
Sbݷ [_^hYcbp7 >Q`aY]Va5 U\p ed^[gYY eHFG;96H ^V`_USYW^_Z c_h[_Z
S _Rlh^_] ]QcV]QcYhVb[_] b]lb\V RdUVc X^QhV^YV HF:95 ^_ O9H nc_Z
ed^[gYVZ `_UQSYcbp5 [Q[ Y \oR_Z UadT_Z hYb\_S_Z ed^[gYVZ5 `dbcm
UQWV Y]VojVZ 1b[_\m dT_U^_ _hVSYU^do2 ^V`_USYW^do c_h[d7 6UY^6
bcSV^^_V Yb[\ohV^YV ‑ [_^bcQ^cl5 c_ Vbcm ed^[gYY _U^_T_ QaTd]V^cQ5
S_XSaQjQojYV SbVTUQ _U^_ Y c_ WV X^QhV^YV S^V XQSYbY]_bcY _c QaTd6
]V^cQD _hVSYU^_5 hc_ `aY]V^V^YV O9H [ cQ[_Z ed^[gYY `aYSVUݷc [ _c6
RaQblSQ^Yo SbVZ RVb[_^Vh^_Z ݷYaQ]YUl`ݷ ^VSlhYb\V^^lf SlX_S_S ^Q
`VaS_] WV iQTVD ^_ cQ[_Z Sla_WUV^^lZ b\dhQZ ^V b\Yi[_] Y^cVaVbV^7

;_]RY^Qc_a ^V`_USYW^_Z c_h[Y _`aQSUlSQVc bS_ݷ ^QXSQ^YV \Yim
S `a_bcaQ^bcSV ed^[gYZ5 SSVUݷ^^lf S cQ[ ^QXlSQV]_Z cV_aYY U_]V6
^_SD RVX YXdhV^Yp nc_T_ ^V b\Yi[_] YXSVbc^_T_ iYa_[_Z `dR\Y[V aQX6
UV\Q ]QcV]QcY[Y _[QXlSQVcbp U_S_\m^_ cadU^_ `aYSVbcY `aY]Va SYUQ
b]_caYcV5ݷ S_c ed^[gYp5 S_c d ^Vݷ ^V`_USYW^Qp c_h[Q5 S_c ]l `aY]V6
^Y\Y [ ed^[gYY [_]RY^Qc_a Y _^ ^Q] ^V`_USYW^do c_h[d ^Qiݷ\ݷ 1Vb6
\Y c_\m[_ ^Qb ^V dbca_pc [_^bcQ^cl27 9^cVaVb^_5 hc_ b dhݷc_] cV_aYY
U_]V^_S O9H _[QXlSQVcbp S`_\^V bVRV `aY]V^Y] UQWV [ SliVd`_]p^d6
c_Z eHF;96H5 `a_bc_ RVb[_^Vh^_Vݷ XQgY[\YSQ^YVݷ cQ] aQbb]QcaYSQVcbp
[Q[ _U^_ YX U_`dbcY]lf X^QhV^YZ5 `aYc_] ]�V^miVV \oR_T_ UadT_T_5 Q
`aY]V^V^YV \oR_Z SboUd _`aVUV\ݷ^^_Z ^V[_^bcQ^c^_Z ed^[gYY _U^_6
T_ QaTd]V^cQ [ nc_]d 5ݷX^QhV^Yoݷ _hVSYU^_5 UQbc VT_ WV bQ]_ ‑ Vb\Y
dW SlhYb\V^YV QaTd]V^cQ XQgY[\YSQVcbp5 c_ SlhYb\V^YV `aY]V^V^Yp
ed^[gYY [ cQ[_]d QaTd]V^cd XQgY[\Ycbp Y `_UQS^_7 ;_^bcQ^cQ S nc_]
`\Q^V _[QXlSQVcbp [bQ]lݷ fYcal] XSVaV] S \VbdݷC U\p ^Vݷ XQgY[6ݷ
\YSQ^YVݷ ^V pS\pVcbp ^V`_USYW^_Z c_h[_Z5 SVUm VZ Sbݷ aQS^_5 [ hV]d
Vݷ `aY]V^Y\YD ^_ SbV] _bcQ\m^l] ed^[gYp] _U^_T_ QaTd]V^cQ caVRd6
Vcbp SlhYb\Ycm X^QhV^YV bS_VT_ QaTd]V^cQ ‑ `a_bc_ hc_Rl ^V Rlcm
[_^bcQ^cQ]Y7

3`a_hV]5 S_X]_W^_5 Sbݷ ^V cQ[ `\_f_7 3Va^ݷ]bp [ ^QiVZ ed^[gYY

𝜙 =<1=241 6> FG <1=241 df FG 9 L 1CC4 FG 1 4 6> 4

6b\Y bhYcQcm Vݷ ed^[gYVZ _U^_T_ 1`VaS_T_2 QaTd]V^cQ5 S_XSaQjQojVZ
ed^[gYo5 c_ S^VXQ`^_ ed^[gYp \E=<9CD5 bhYcQojQp bd]]d n\V]V^c_S
b`Yb[Q Y ^Q`YbQ^^Qp bQ]l] `a_bcl] YX S_X]_W^lf b`_b_R_S 1b dhݷc_]
_cbdcbcSYp gY[\_S2C

453 \E=<9CD C <9CD1>E=2 6G >E=D
666 \E=<9CD df EF 9D
666 \E=<9CD 1H CC B2 EF H 4 \E=<9CD BD



><= >VaQXadiQojYV `QaQUYT]l

_[QWVcbp Y]V^^_ hc_ ^V`_USYW^_Z c_h[_Z U\p 𝜙7 3 bQ]_] UV\V5 X^QhV6
^YV] SlaQWV^Yp

1<1=241 6> FG <1=241 df FG 9 L 1CC4 FG 1 4 6> 42 \E=<9CD

RdUVc ^_SQp RVXl]p^^Qp ed^[gYp ‑ S_c cQ[QpC

<1=241 df FG 9 L 1 CC 4 FG 1 4 \E=<9CD 4

>VcadU^_ SYUVcm5 hc_ U\p \oR_T_ b`Yb[Q hYbV\ ncQ ed^[gYp SVa^ݷc
cQ[_V WV X^QhV^YV5 [Q[ Y `a_bc_ \E=<9CD5 Q X^QhYc5 S ]QcV]QcYhV6
b[_] b]lb\V nc_ _^Q Y Vbcm5 c7 V7 𝜙1\E=<9CD2 F \E=<9CD S `_\^_] b_6
_cSVcbcSYY b _`aVUV\V^YV] ^V`_USYW^_Z c_h[Y7 =VWUd cV]5 SlaQWV6
^YV O9H 𝜙 ^Q] c_WV `_bca_Y\_ ed^[gYo5 SlhYb\pojdo bd]]d b`Yb[Q5
c_ Vbcm S ]QcV]QcYhVb[_] b]lb\V aQS^do ed^[gYY \E=<9CD ‑ Y^Q6
hV T_S_ap5 O9H Sb6ݷcQ[Y ^Qiݷ\ ^V`_USYW^do c_h[d bS_VT_ QaTd]V^cQ
1ed^[gYY 𝜙27 B`QbYR_ Y ^Q c_]7

3_XSaQjQpbm [ _`VaQgYY <5DB53 YX 7:95<7::ݷ _c]VcY] Vjݷ _UY^ \o6
R_`lc^lZ eQ[c7 B_T\Qb^_ dcSVaWUV^Yo A_bbQ @QcVab_^Q YX d;?f5 Sl6
aQWV^YV

<5DB53 𝑉 FF 𝐸 9> 𝐵

bV]Q^cYhVb[Y n[SYSQ\V^c^_ SlaQWV^Yo

1<1=241 𝑉 FG 𝐵21O9H 1<1=241 𝑉 FG 𝐸22

‑ c_\m[_ R_\VV neeV[cYS^_7 @a_SVaYcm nc_ dcSVaWUV^YV `aVU\_WY]
hYcQcV\o S [QhVbcSV d`aQW^V^Yp7



HQbcm :;

;_]`Y\pgYp5
Y^cVa`aVcQgYp5 b[aY`cY^T

; ^Qbc_pjV]d ]_]V^cd ]l db`V\Y `_X^Q[_]Ycmbp b U_S_\m^_ S^d6
iYcV\m^l] ^QR_a_] pXl[_S `a_TaQ]]Ya_SQ^Yp7 >V[_c_alV YX ^Yf ‑
@Qb[Q\m5 BY5 BY44 Y5 [_^Vh^_5 pXl[ QbbV]R\VaQ ‑ S^V Sbp[_T_ b_6
]^V^Yp _c^_bpcbp [ [_]`Y\YadV]l]7 B UadTY]Y pXl[Q]Y5 [Q[ ]l dWV
_RbdWUQ\Y5 bYcdQgYp b\_W^VV7 C_c WV \KLU Sa_UV Rl `_XS_\pVc `_6
\dhYcm Yb`_\^pV]lZ eQZ\5 ^_ cQ[_T_ aQX]VaQ5 hc_ ^Q `aQ[cY[V nc_
RVbb]lb\V^^_5 _UY^ Yb`_\^pV]lZ eQZ\ `_\dhQVcbp R_\miV5 hV] Sbp
Y^bcQ\\pgYp \KLU S]VbcV b Ybf_U^Y[Q]Y SQiVZ `a_TaQ]]l7 ?hVSYU6
^_5 hc_ b_XUQcV\Y \KLU bhYcQoc _b^_S^l] b`_b_R_] Sl`_\^V^Yp `a_6
TaQ]] Yf XQ`db[ hVaVX \KLU5 ^_ `aY nc_] ^Qbc_ZhYS_ dcSVaWUQoc5 hc_
Yf aVQ\YXQgYp ‑ [_]`Y\YadojQp5 _b^_SlSQp nc_ dcSVaWUV^YV ^Q c_]5
hc_ ed^[gYY <Yb`Q `VaVU Yf Sl`_\^V^YV] `VaVS_Upcbp S ]QiY^^lZ
[_U7 AVQ\YXQgYY \385=5 _Rlh^_ UVZbcSYcV\m^_ [_]`Y\Yadoc `a_TaQ]6
]d5 Yb`_\mXdp pXl[ BY S a_\Y `a_]VWdc_h^_T_5 ^_ `aY nc_] `_\dhQ6
V]lV Yb`_\^pV]lV eQZ\l \YR_ XQSYbpc _c UY^Q]YhVb[Yf RYR\Y_cV[5
S[\ohQojYf S bVRp gV\Y[_] SbV [_]`_^V^cl Y^cVa`aVcQc_aQ5 \YR_ ‑
Vb\Y dUQݷcbp XQUVZbcS_SQcm bcQcYhVb[do bR_a[d ‑ S[\ohQoc S bVRp
YXapU^do hQbcm aVQ\YXQgYY \385=5 Y c_WV _[QXlSQocbp U_S_\m^_ SV6
\Y[Y `_ _Rkݷ]d7 3_`a_b5 ]_W^_ \Y bhYcQcm nc_ `_\^_gV^^_Z [_]`Y\p6
gYVZ 1SVUm Y^cVa`aVcQc_a Sbݷ aQS^_ `aYbdcbcSdVc S_ SaV]p Yb`_\^V^Yp5
`a_bc_ _^ S[\ohݷ^ S^dcam Yb`_\^pV]_T_ eQZ\Q5 `dbcm UQWV Y ^V SVbm25
_bcQSY] `_[Q _c[alcl]7

CQ[ Y\Y Y^QhV5 b`_b_R Yb`_\^V^Yp `a_TaQ]]l5 [Q[ RdUVc `_[QXQ^_
^YWV5 ^Vb_]^V^^_ S\YpVc ^Q c_5 [Q[ `a_TaQ]]Ybc S_b`aY^Y]QVc bS_o
`a_TaQ]]d5 Y nc_ `_XS_\pVc T_S_aYcm _ [_]`Y\pgYY Y Y^cVa`aVcQgYY
[Q[ _R _b_R_T_ a_UQ `QaQUYT]Qf7 Nc_c S_`a_b ]l _RpXQcV\m^_ _Rbd6



><? ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

UY] `_XWV5 ^_ `_[Q U\p `_\^_cl [QacY^l aQbb]_caY] [\Qbb pXl[_S
`a_TaQ]]Ya_SQ^Yp5 Y^cVa`aVcYadV]Qp bdj^_bcm [_c_alf ^V SlXlSQVc
b_]^V^YZ ‑ cQ[ ^QXlSQV]lV [_]Q^U^_6b[aY`c_SlV pXl[Y `a_TaQ]6
]Ya_SQ^Yp7

:;7:7 FQaQ[cVa^lV _b_RV^^_bcY b[aY`c_Slf
pXl[_S

9X^QhQ\m^_ [_]Q^U^_6b[aY`c_SlV pXl[Y `a_TaQ]]Ya_SQ^Yp `aVU6
^QX^QhQ\Ybm U\p d`aQS\V^Yp XQUQ^Yp]Y5 c_ Vbcm U\p d[QXQ^Yp _`VaQ6
gY_^^_Z bYbcV]V5 hc_ Y S [Q[_] SYUV ^dW^_ Yb`_\^Ycm7 B _U^Y] cQ6
[Y] pXl[_] ]l dWV f_a_i_ X^Q[_]l5 `aYhݷ] SbcaVcY\Ybm b ^Y] Vjݷ S
`VaS_Z hQbcY `VaS_T_ c_]Q5 c_ Vbcm aQ^miV5 hV] b @Qb[Q\V]5 Y Q[cYS^_
Yb`_\mX_SQ\Y VT_ S aQR_cV ^Q `a_cpWV^YY SbVf c_]_S ^QiVZ [^YTY5 `aY
nc_] hQbc_ XQRlSQp5 hc_ S__RjV Y]VV] UV\_ b pXl[_] `a_TaQ]]Ya_SQ6
^Yp7 9]VVcbp S SYUd pXl[ [_]Q^U^_T_ Y^cVa`aVcQc_aQ ‑ K?EB>5 \85<<7
9]V^^_ ^Q [ݷ^ ]l SbVTUQ UQSQ\Y [_]Q^Ul [_]`mocVad5 baVUbcSQ]Y nc_6
T_ pXl[Q ]l XQ`db[Q\Y aVUQ[c_al cV[bc_S5 [_]`Y\pc_al5 _c\QUhY[Y Y
bQ]Y ^Q`YbQ^^lV ^Q]Y `a_TaQ]]l7

;Q[ ]l SYUV\Y S `VaS_Z hQbcY 1b]7 c7 :5 25<:7;7:ݷ ^Q nc_] pXl[V ]_W6
^_ b_XUQSQcm b[aY`cl 5 c_ Vbcm `_`a_bcd `a_TaQ]]l5 b_bc_pjYV YX
[_]Q^U Y `aYXSQ^^lV QSc_]QcYXYa_SQcm hQbc_ Sl`_\^pV]lV S bYbcV6
]V ^VcaYSYQ\m^lV `a_gVUdalD U\p nc_T_ K?EB>5 \85<< `aVUdb]QcaYSQVc
`VaV]V^^lV Y _`VaQc_a `aYbSQYSQ^Yp5 Q cQ[WV [_^bcad[gYY U\p SVcS6
\V^Yp Y gY[\Q 1Sbݷ nc_ ]l db`V\Y aQbb]_caVcm27 5_RQSY]5 hc_ S_X]_W6
^_bcY b[aY`c_S_T_ `a_TaQ]]Ya_SQ^Yp ^Q K?EB>5 \85<< ]l aQbb]_caV6
\Y UQ\V[_ ^V `_\^_bcmo7 CQ[5 gY[\ ]l aQbb]QcaYSQ\Y c_\m[_ _UY^
1G89<525 ^_ Yf cQ] ^Q bQ]_] UV\V caY ‑ Vbcm Vjݷ E>D9< Y 6?B5 f_cp ^Q
Q^Q\_TY YX UadTYf pXl[_S _^Y b_SVaiV^^_ ^V `_f_WYD Y]VVcbp _`VaQ6
c_a SlR_aQ 131C52D Vbcm UQWV `_U`a_TaQ]]l 1ed^[gYY25 `_XS_\pojYV
`aY WV\Q^YY dbca_Ycm aV[dabYo5 f_cp \dhiV nc_T_ XUVbm ^V UV\Qcm ‑
^Q [QWUlZ SlX_S ed^[gYY Y^cVa`aVcQc_a `_a_WUQVc `a_gVbb7

@aY]Va K?EB>5 \85<< `aV[aQb^_ Y\\obcaYadVc _b^_S^lV _b_RV^^_6
bcY [_]Q^U^_6b[aY`c_S_T_ `a_TaQ]]Ya_SQ^Yp [Q[ pS\V^Yp7 @aVWUV
SbVT_ b\VUdVc SlUV\Ycm Y^cVa`aVcYadV]_V Yb`_\^V^YVC neeV[cYS^_bcm
XUVbm ]Q\_ [_T_ S_\^dVc5 SVUm `a_TaQ]]Q ^Q cQ[_] pXl[V d`aQS\pVc
UadTY]Y `a_TaQ]]Q]Y 1S_ Sbp[_] b\dhQV5 c_c WV K?EB>5 \85<< `aVU^Q6
X^QhV^ Y]V^^_ U\p nc_T_25 cQ[ hc_ SaV]p5 XQcaQhV^^_V Y^cVa`aVcQc_a_]
^Q Yb`_\^V^YV [_^bcad[gYZ `a_TaQ]]l 25ݷb[aY`cQݷ1 S \oR_] b\dhQV
RdUVc `aV^VRaVWY]_ ]Q\_ S baQS^V^YY b_ SaV]V^V] Sl`_\^V^Yp XQ6
`db[QV]lf S^Vi^Yf `a_TaQ]]5 aQUY [_c_alf Sbݷ Y UV\QVcbp7 ?cboUQ
U_S_\m^_ VbcVbcSV^^_ SlcV[QVc Sc_a_Z `aY^gY` ‑ ݷSbݷ Vbcm bca_[QݷC
S cY`Yh^lf [_]Q^U^_6b[aY`c_Slf pXl[Qf ^Vc ^Y[Q[Yf Y^lf UQ^^lf5



ݷ :;7:7 FQaQ[cVa^lV _b_RV^^_bcY b[aY`c_Slf pXl[_S ><@

[a_]V cV[bc_Slf bca_[7 9^e_a]QgYp \oR_T_ a_UQ5 RdUm c_ hYb\Q Y\Y
hc_6c_ Vj5ݷ `aVUbcQS\pVcbp Y]V^^_ bca_[Q]Y7 3 cQ[Yf db\_SYpf `aQ[6
cYhVb[Y ^VYXRVW^_ `_pS\pocbp aQXSYclV baVUbcSQ Q^Q\YXQ Y `aV_R6
aQX_SQ^Yp bca_[D ]Q\_ c_T_5 _Rlh^_ S [_]Q^U^_6b[aY`c_Slf pXl[Qf
bca_[Q _R_X^QhQVc bQ]Q bVRp5 c_ Vbcm ^V ^dW^_ 1S_ Sbp[_] b\dhQV5 ^V
_RpXQcV\m^_2 XQ[\ohQcm bca_[d S [Q[YV6c_ [QSlh[Y Y\Y Q`_bca_elD
\Yim ^V[_c_alV bY]S_\l Y]Voc _b_RlZ b]lb\5 `aYhݷ] ^V SbVTUQ7 ;_6
TUQ bca_[Q _R_X^QhQVc [_]Q^Ud5 _^Q `aY nc_] _bcQݷcbp bca_[_Z5 `a_6
bc_ Vݷ `_]VjQoc S cQ[_Z [_^cV[bc5 S [_c_a_] Y^cVa`aVcQc_a Sl`_\6
^pVc Vݷ S [QhVbcSV [_]Q^UlD Sb`_]^Y]5 hc_ S \Yb`_`_U_R^lf pXl[Qf
\6SlaQWV^YV c_WV _bcQݷcbp \6SlaQWV^YV]5 [_TUQ VT_ SlhYb\poc S [Q6
hVbcSV e_a]l7 3bVS_X]_W^lV [QSlh[Y5 Q`_bca_el Y `a_hYV _TaQ^YhY6
cV\Y S [_]Q^U^_6b[aY`c_Slf pXl[Qf c_WV `aY]V^pocbp5 ^_ _R_X^QhQoc
^V[YV _b_RlV b\dhQY bca_[C ^Q`aY]Va5 S K?EB>5 \85<< US_Z^lV [QSlh[Y
`_XS_\poc _RkVUY^Ycm ^Vb[_\m[_ b\_S S _U^d bca_[d5 c_ Vbcm SaV]V^^_
\YiYcm `a_RV\ VT_ ݷ_aQXUV\pojVTݷ bS_ZbcSQ5 _UY^_h^lV Q`_bca_el
R\_[Yadoc neeV[c b`VgbY]S_\_S 1`_UbcQ^_S[d Y]ݷ^ eQZ\_S5 _RaQjV6
^Yp [ `VaV]V^^l] Y `a_hVV25 Q _RaQc^lV Q`_bca_el Yb`_\mXdocbp U\p
`_UbcQ^_S[Y aVXd\mcQcQ Sl`_\^V^Yp [_]Q^Ul5 [_TUQ cV[bc5 SlUQ^^lZ
[_]Q^U_Z5 bcQ^_SYcbp hQbcmo [_]Q^U^_Z bca_[Y U\p UadT_Z [_]Q^Ul7

9X c_T_5 hc_ bca_[Y _R_X^QhQoc bQ]Y bVRp5 SlcV[QVc U_S_\m^_ \o6
R_`lc^_V b\VUbcSYV5 _ `aYa_UV [_c_a_T_ `a_TaQ]]Ybcl hQbc_ ^V XQUd6
]lSQocbp7 3_ ]^_TYf [_]Q^U^_6b[aY`c_Slf pXl[Qf Y]p `VaV6
]V^^_Z Y _RaQjV^YV [ `VaV]V^^_Z SlT\pUpc `_6aQX^_]d5 Y\Y5
Vb\Y T_S_aYcm b_SbV] bca_T_5 _RaQjV^YV [ `VaV]V^^_Z `aVUbcQS6
\pVc b_R_Z _`VaQgYo5 [_c_ado `a_TaQ]]Ybc U_\WV^ d[QXQcm
pS^_7 CaQUYgY_^^_ U\p _R_X^QhV^Yp nc_Z _`VaQgYY Yb`_\mXdVcbp bY]6
S_\ 47 5V\_ cdc S c_]5 hc_ Y]p `VaV]V^^_Z ‑ nc_ c_WV bca_[Q5 Y _^Q
]_WVc `_caVR_SQcmbp bQ]Q `_ bVRV5 ^Q`aY]Va5 U\p SlS_UQ ^Q n[aQ^ Y\Y
U\p \oRlf UadTYf gV\VZ7 3 hQbc^_bcY5 S K?EB>5 \85<< U\p `aYbSQYSQ^Yp
`VaV]V^^_Z Yb`_\mXdVcbp c_\m[_ Vݷ Y]p5 `aY]Va^_ cQ[C

Vbh_J[RJKUNF;>?

1XUVbm _hV^m SQW^_ _cbdcbcSYV `a_RV\_S S_[adT X^Q[Q aQSV^bcSQ5 Y^QhV
Y^cVa`aVcQc_a S_b`aY]Vc Y Y]p5 Y bQ] X^Q[ aQSV^bcSQ [Q[ _Rlh^lV
bca_[Y2D `aY nc_] _RaQjV^YV [ nc_Z `VaV]V^^_Z ]_W^_ XQ`YbQcm [Q[
4Vbh_J[RJKUN Y\Y 4KVbh_J[RJKUNM ‑ ^Q`aY]Va5 [_]Q^UQ

538? 4Vbh_J[RJKUN

^Q`VhQcQVc X^QhV^YV `VaV]V^^_Z5 c_ Vbcm S ^QiV] b\dhQV ;>?5 c_TUQ
[Q[ [_]Q^UQ

538? Vbh_J[RJKUN



><A ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

`a_bc_ ^Q`VhQcQVc bca_[d Vbh_J[RJKUN5 ^V S_b`aY^Y]Qp Vݷ [Q[ Y]p `V6
aV]V^^_Z7 >V_Rf_UY]_bcm pS^_T_ _R_X^QhV^Yp _RaQjV^YZ [ `VaV]V^6
^l] SlT\pUYc ^V`aYSlh^_ U\p `a_TaQ]]Ybc_S5 aQ^VV ^V Y]VSiYf _`l6
cQ b[aY`c_S_T_ `a_TaQ]]Ya_SQ^YpD ^_5 Vb\Y `_Ud]Qcm5 nc_ UQWV \_TYh6
^VV5 hV] `_bcd`Qcm5 [Q[ `_bcd`Qoc caQ^b\pc_al UadTYf pXl[_S ‑ U_6
TQUlSQcmbp YX [_^cV[bcQ5 hc_ Y]VVcbp S SYUd ^V bQ]Q `VaV]V^^Qp5 Q Vݷ
X^QhV^YV7 3 bQ]_] UV\V5 `VaVf_U _c `VaV]V^^_Z [ Vݷ X^QhV^Yo ‑ nc_
UVZbcSYV 1^Q`aY]Va5 XQTadX[Q Y^e_a]QgYY YX b__cSVcbcSdojVZ _R\Q6
bcY `Q]pcY27 3b`_]^YcV5 hc_ `aY aQR_cV ^Q pXl[V QbbV]R\VaQ WJ\V
^Q] c_WV `aYf_UY\_bm pS^l] _RaQX_] _c\YhQcm _RaQjV^YV [ `VaV]V^6
^_Z5 c7 V7 [ _R\QbcY `Q]pcY5 `_]VhV^^_Z ]Vc[_Z5 _c bQ]_Z ]Vc[Y ‑ ]l
Yb`_\mX_SQ\Y U\p nc_T_ [SQUaQc^lV b[_R[Y5 _R_X^QhQp cQ[Y] _RaQX_]
_`VaQ^Ul cY`Q 7ݷQ]pcm`ݷ

@_b[_\m[d bQ]Q `a_TaQ]]Q ‑ nc_ c_WV cV[bc5 S [_]Q^U^_6b[aY`6
c_Slf pXl[Qf _Rlh^_ `aYbdcbcSdVc dWV X^Q[_]lZ ^Q] `_ UYQ\V[cQ]
<Yb`Q N_JU ‑ SlX_S Y^cVa`aVcQc_aQ U\p `a_YXS_\m^_T_ cV[bcQ5 S c_]
hYb\V b_XUQ^^_T_ S_ SaV]p Sl`_\^V^Yp7 3 <Yb`V Y \385=5 ncQ S_X6
]_W^_bcm c_WV SlcV[QVc YX VUY^bcSQ `aVUbcQS\V^Yp `a_TaQ]]l Y UQ^6
^lf5 ^_ cQ] S a_\Y nc_T_ `aVUbcQS\V^Yp Slbcd`Qoc \6SlaQWV^Yp5 [_c_6
alV f_cm [Q[6c_ bcad[cdaYa_SQ^lD XQUQhY d`aQS\V^Yp S cQ[_] bcad[6
cdaYa_SQ^YY ^V ^dWUQocbp7 3__RjV ]VcQ`a_TaQ]]Ya_SQ^YV U\p
[_]Q^U^_6b[aY`c_Slf pXl[_S ‑ ^Vhc_ bQ]_ b_R_Z aQXd]VojVVbp5 Y
XUVbm ^V caVRdVcbp `a_bcaQ^^lf aQbbdWUV^YZ _ gV^V5 [_c_aQp XQ nc_
RdUVc XQ`\QhV^Q 1b]7 bca7 <=<25 SVUm Yb`_\^V^YV XUVbm S \oR_] b\dhQV
Y^cVa`aVcYadV]_V7

>Q[_^Vg5 `aYa_UQ ݷQ^U^lf[_]ݷ XQUQh caVRdVc ]Q[bY]Q\m^_ `a_6
bc_T_ 1b c_h[Y XaV^Yp cadU_ݷ][_bcY2 U_bcd`Q [ S^Vi^Y] `a_TaQ]6
]Q] ‑ [ Yf XQ`db[d5 SbVS_X]_W^_]d [_]RY^Ya_SQ^Yo5 `VaV^Q`aQS6
\V^Yo SS_UQ6SlS_UQ Y Q^Q\YXd SlUQSQV]_Z aQR_cQojY]Y `a_TaQ]6
]Q]Y Y^e_a]QgYY7 NcY S_X]_W^_bcY b_faQ^pocbp S c_] hYb\V Y S
cVf pXl[Qf [_]Q^U^_6b[aY`c_S_Z Tad``l5 [_c_alV ^V `aVU^QX^QhV^l
U\p Yb`_\mX_SQ^Yp S UYQ\_T_Slf Y^cVa`aVcQc_aQf [_]Q^U^_Z bca_[YC
`_6SYUY]_]d5 UV\_ XUVbm S c_]5 hc_ cV[bc [Q[ d^YSVabQ\m^_V `aVUbcQS6
\V^YV UQ^^lf 1Y bQ]_Z `a_TaQ]]l2 YUVQ\m^_ b_hVcQVcbp b [\QbbYhV6
b[Y] `aY^gY`_] ^>9H6bYbcV] ݷSbݷ Vbcm cV[bcݷ S `aY]V^V^YY [ _Rlh^l]
`a_TaQ]]Q]5 ^Q [Q[Yf Rl pXl[Qf _^Y ^Y Rl\Y ^Q`YbQ^l7

:;7;7 PXl[ ]3<
>QXSQ^YV pXl[Q ]3< _RaQX_SQ^_ _c b\_S D??< 3?==1>4 <1>7E175:5 ^_5

f_cp nc_ Y QRRaVSYQcdaQ5 `YiVcbp ^QXSQ^YV c_\m[_ b _U^_Z XQT\QS^_Z

:Nc_ ]_WVc Rlcm `VaVSVUV^_ b Q^T\YZb[_T_ [Q[ Y^bcad]V^cQ\m^lZݷ [_]Q^U^lZ
pXl[ݷ \YR_ [Q[ ]pXlݷ Y^bcad]V^cQ\m^lf [_]Q^U7ݷ



ݷ :;7;7 PXl[ ]3< ><B

Rd[S_Z ]5 Rd[Sl 3 Y < SbVTUQ _bcQS\poc bca_h^l]Y7 >QXSQ^YV `a_YX6
^_bYcbp [Q[ ݷcY[\mݷ Y\Y [Q[ 5ݷcY6bY6n\mݷ _RQ `a_hcV^Yp caQUYgY_^^_
bhYcQocbp _UY^Q[_S_ U_`dbcY]l]Y7

PXl[ b_XUQ^ 5W_^_] ?dbcVafQdc_] 1S?8> XECD5B8?ED2D `VaSQp SVa6
bYp Rl\Q `aVUbcQS\V^Q `dR\Y[V S :BAA T_Ud S dWV X^Q[_]_] hYcQcV\o
d^YSVabYcVcV 2Va[\Y 1^Q`_]^Y]5 hc_ bV]VZbcS_ ^>9H6bYbcV] `_U _RjY]
^QXSQ^YV] K\M c_WV `_pSY\_bm S 2Va[\Y27 PXl[ Ybf_U^_ `aVU^QX^Q6
hQ\bp U\p SbcaQYSQ^Yp S [QhVbcSV d`aQS\pojVT_ S `aY\_WV^Yp5 U\p
^Qbca_Z[Y [_c_alf ^V fSQcQVc _Rlh^lf [_^eYTdaQgY_^^lf eQZ\_S5
^_ U_bcQc_h^_ Rlbca_ bcQ\ `aY]V^pcmbp Y S UadTYf _R\Qbcpf7 @_`d\pa6
^_bcm ]3< bdjVbcSV^^_ S_Xa_b\Q b `_pS\V^YV] RYR\Y_cV[Y ];5 `aVU^Q6
X^QhV^^_Z U\p Rlbca_T_ b_XUQ^Yp TaQeYhVb[Yf `_\mX_SQcV\mb[Yf Y^6
cVaeVZb_SD ncQ RYR\Y_cV[Q hQbc_ Yb`_\mXdVcbp S `a_TaQ]]Qf ^Q pXl[Qf5
_c\Yh^lf _c ]3<5 cQ[Yf [Q[ YID8?>5 Y5B<5 Q1C;5<< Y UadTYf5 `aY nc_]
U_bcd` [ S_X]_W^_bcp] ]; `a_YXS_UYcbp hVaVX Y^cVa`aVcQc_a ]3<7

; ^Qbc_pjV]d ]_]V^cd [a_]V _b^_S^_Z aVQ\YXQgYY ]3< bdjVbcSdVc Vjݷ
^Vb[_\m[_ Q\mcVa^QcYS5 cQ[Yf [Q[ S9= Y ]9>I]3<5 ^_ ^Y bQ] pXl[ ]3<5 ^Y bSpX6
[Q ]3<8]; `_[Q hc_ ^V `aYS\V[\Y S^Y]Q^Yp bcQ^UQacYXQc_a_S7 ; b_WQ\V^Yo5
nc_ _Rbc_pcV\mbcS_ ^V b]_T\_ `aVU_faQ^Ycm Y^bcad]V^c _c aQXRdfQ^Yp Y dcaQ6
cl [_^gV`cdQ\m^_Z gV\_bc^_bcYD SVabYY A7> Y A7?5 SliVUiYV b__cSVcbcSV^^_ S
;99@ Y ;9:; TT75 b_UVaWQc ]^_WVbcS_ hdWVa_U^lf S_X]_W^_bcVZ Y `a_YXS_Upc
U_S_\m^_ ]aQh^_V S`VhQc\V^YV7

; bhQbcmo5 QSc_al ]3< S^Y]QcV\m^_ _c^_bpcbp [ b_faQ^V^Yo _RaQc^_Z b_S6
]VbcY]_bcY5 cQ[ hc_ ^l^V `_UUVaWYSQV]lV SVabYY Y^cVa`aVcQc_a_S `aV[aQb6
^_ aQR_cQoc b_ b[aY`cQ]Y5 ^Q`YbQ^^l]Y U\p `aVUlUdjYf SVabYZ7 Nc_ `_XS_6
\Yc ^Q] _TaQ^YhYcmbp \Yim ݷQbbYhVb[Y]Y\]ݷ S_X]_W^_bcp]Y bQ]_T_ ]3< Y VT_
RYR\Y_cV[Y ]; S c_] SYUV5 S [_c_a_] _^Y bdjVbcS_SQ\Y S SVabYY A7=7

:;7;7:7 9^cVa`aVcQc_a Y `a_bcVZiYV `a_TaQ]]l
9^cVa`aVcQc_a_] pXl[Q ]3< b\dWYc `a_TaQ]]Q5 _Rlh^_ ^QXlSQo6

jQpbp D3<C8 1]3< C85<<2D hc_Rl dX^Qcm5 TUV _^Q ^Qf_UYcbp S SQiVZ bYbcV6
]V5 ]_W^_ UQcm [_]Q^Ud G8938 D3<C8D S R_\miY^bcSV b\dhQVS Yb[_]lZ
`_\^lZ `dcm ‑ 8ECB829>8D3<C8C

1FCDI8?CDCN4 G8938 D3<C8
8ECB829>8D3<C8

9cQ[5 `a_TaQ]]l 1b[aY`cl25 ^Q`YbQ^^lV ^Q nc_] pXl[V5 ]_W^_ ^QhY6
^Qcm b_ bca_h[Y 318ECB829>8D3<C85 hc_Rl bYbcV]Q QSc_]QcYhVb[Y XQ6
`db[Q\Q ^dW^lZ Y^cVa`aVcQc_a7 >Qh^ݷ] b `a_TaQ]]l Q5<<?5ݷ G?B<4ݷD
U\p `VhQcY bca_[Y S_b`_\mXdV]bp [_]Q^U_Z @EDCC

318ECB829>8D3<C8
3 85<<?7D3<
@EDC 2Q5<<?5 G?B<42



>=9 ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

?c]VcY]5 hc_ Y^cVa`aVcQc_a ]3< bhYcQVc bca_[Y5 `VaSl] ^V`a_RV\m^l]
bY]S_\_] S [_c_alf Slbcd`QVc 35 [_]]V^cQaYp]Y7 B_faQ^YS nc_c cV[bc
S eQZ\V 85<<?7D3< Y bUV\QS5 [Q[ _Rlh^_ S cQ[Yf b\dhQpf5 ^Qi eQZ\
Yb`_\^pV]l] b `_]_jmo [_]Q^Ul 38=?4 4H 85<<?7D3<5 XQ`dbcY] `_6
\dhV^^do `a_TaQ]]dC

1FCDI8?CDCN4 F9= 85<<?7D3<
1FCDI8?CDCN4 31D 85<<?7D3<
318ECB829>8D3<C8
3 85<<?7D3<
@EDC 2Q5<<?5 G?B<42
1FCDI8?CDCN4 38=?4 4H 85<<?7D3<
1FCDI8?CDCN4 7885<<?7D3<
Q5<<?5 G?B<4
1FCDI8?CDCN4

3 cV[bcV =1>6bcaQ^Ygl [ Y^cVa`aVcQc_ad D3<C8 `aYSVUV^Q ^Vb[_\m[_ ^V_WY6
UQ^^Qp aV[_]V^UQgYp `_ _e_a]\V^Yo cQ[Yf b[aY`c_SC S]Vbc_ pS^_T_ d[QXQ^Yp
`dcY [ Y^cVa`aVcQc_ad D3<C8 VT_ QSc_al `aVU\QTQoc Yb`_\mX_SQcm bcQ^UQac6
^lZ 829>8C85 Q Sc_ado bca_[d b[aY`cQ bUV\Qcm 5ݷ[V^cQaYV[[_]ݷ `aYhݷ] Vݷ
[_^Vg ݷXQn[aQ^Ya_SQcmݷ bY]S_\_] 5ݷeݷ Q b\VUdojVZ bca_[_Z `aY[QXQcm C8’d
Sl`_\^Ycm 5H535 XQ`dbcYS D3<C8 S]Vbc_ bVRp7 3lT\pUYc nc_ `aY]Va^_ cQ[C

31829>8C8
3 85<<?;7D3< e
5H53 D3<C8 2492 24I2

@EDC 2Q5<<?5 G?B<42

NcQ [_^bcad[gYp _b^_SlSQVcbp ^Q c_]5 hc_ ݷn[aQ^Ya_SQ^YVݷ [_^gQ bca_[Y5 b_6
UVaWQjVZ [_]]V^cQaYZ5 `aVUdb]_caV^_ S ]3<5 ^_ ^V `aVUdb]_caV^_ S K?EB>5
\85<<7 @_nc_]d 829>8C8 bhYcQVc [_]]V^cQaYV] c_\m[_ Sc_ado bca_[d5 Q caVcmo
aQbb]QcaYSQVc [Q[ _Rlh^do [_]Q^Ud ‑ S UQ^^_] b\dhQV 5H537 NcQ [_]Q^UQ S
K?EB>5 \85<< UV\QVc c_ WV5 hc_ Y X^Q[_]lV ^Q] `_ pXl[d BY ed^[gYY bV]VZbcSQ
5H53 ‑ XQ]V^pVc Yb`_\^pojdobp `a_TaQ]]d ^Q UadTdo5 d[QXQ^^do S `QaQ]Vc6
aQf7 6b\Y Sb`_]^Ycm5 hc_ 49 S K?EB>5 \85<< _X^QhQVc Y]p `a_TaQ]]l ݷd\VS_Z^ݷ1
`QaQ]Vca [_]Q^U^_Z bca_[Y25 Q 4I ‑ bca_[d5 b_bcQS\V^^do YX SbVf QaTd]V^c_S
[_]Q^U^_Z bca_[Y5 XQ Yb[\ohV^YV] 5ݷ_d\VS_T^ݷ ]l `_Z]5[ݷ hc_ C8 S]Vbc_ bVRp
XQ`dbcYc S UQ^^_] b\dhQV D3<C85 `aYhݷ] `QaQ]VcaQ]Y V]d `VaVUQbc Y]p b[aY`cQ
Y SbV _bcQ\m^lV QaTd]V^cl5 Vb\Y _^Y Vbcm7 ;_TUQ WV D3<C8 `_\dhYc d`aQS\V^YV
Y `a_hYcQVc eQZ\ b[aY`cQ5 _^ `VaSlV caY bca_[Y `a_YT^_aYadVc [Q[ [_]]V^cQ6
aYYC `VaSlV USV ‑ `_b[_\m[d _^Y ^QhY^Qocbp b 35 Q caVcmo ‑ `_c_]d hc_ _^Q b
VT_ c_h[Y XaV^Yp pS\pVcbp `a_U_\WV^YV] `aVUlUdjVZ 1c_ Vbcm `a_U_\WV^YV]
[_]]V^cQaYp27

1Sc_al dcSVaWUQoc5 hc_ nc_c `_Uf_U \dhiV _Rlh^_T_ `_ caݷ] `aYhY^Q]7
3_6`VaSlf5 `_\^lZ `dcm [ D3<C8 `aY nc_] ^V ^dW^_ d[QXlSQcm S b[aY`cV5 cQ[
hc_ b[aY`c RdUVc aQR_cQcm5 Vb\Y VT_ `VaV^VbcY S bYbcV]d5 TUV nc_c `dcm _c\Y6
hQVcbp 1_c]VcY]5 hc_ S bYbcV]V OB55K\M5 b[_aVV SbVT_5 `a_TaQ]]Q _[QWVcbp S



ݷ :;7;7 PXl[ ]3< >=:

UadT_] ]VbcV ‑ 8ECB8<?31<829>8D3<C8D c_ WV bQ]_V `a_YX_ZUݷc Y S U9>EH5 Vb6
\Y SQ] `aYUݷc S T_\_Sd b_RaQcm D3<C8 YX Ybf_U^lf cV[bc_S Y Y^bcQ\\Ya_SQcm b
`QaQ]VcaQ]Y `_ d]_\hQ^Yo2 ‑ ^dW^_ c_\m[_5 hc_Rl D3<C8 ^Qf_UY\bp S _U^_Z
YX UYaV[c_aYZ5 `VaVhYb\V^^lf S YJ]Q7 3_6Sc_alf5 [Q[ ]l X^QV]5 U\Y^Q `VaS_Z
bca_[Y b[aY`cQ b d[QXQ^YV] Y^cVa`aVcQc_aQ ]_WVc Rlcm _TaQ^YhV^Q5 `aYhݷ] S
^V[_c_alf bYbcV]Qf _TaQ^YhV^YV b_bcQS\pVc SbVT_ <; bY]S_\Q 1b]7 c7 :5 2D<:7;7:ݷ
nc_ ]_WVc bcQcm `a_R\V]_Z5 ^Q`aY]Va5 S V13X\ a5 TUV hQbc_ Yb`_\mXdocbp SVbm6
]Q U\Y^^lV Y]V^Q UYaV[c_aYZ7 ;a_]V c_T_5 S cQ[_] SQaYQ^cV ]l ]_WV] `VaV6
UQcm Y^cVa`aVcQc_ad D3<C8 `a_YXS_\m^_V [_\YhVbcS_ _`gYZ [_]Q^U^_Z bca_[Y5
c_TUQ [Q[ `aY _Rlh^_] `_Uf_UV ]l _TaQ^YhV^l SbVT_ _U^Y] `QaQ]Vca_]7 >Q[_6
^Vg5 S ^V[_c_alf bYbcV]Qf `a_TaQ]]Q D3<C8 bQ]Q `aVUbcQS\pVc b_R_Z b[aY`c5
Q pUa_ ?B ]_WVc XQ`aVjQcm Yb`_\mX_SQcm b[aY`c S a_\Y Y^cVa`aVcQc_aQ 1f_6
cp5 `ap]_ b[QWV]5 QSc_ad ncYf bca_[ cQ[_V ^Y aQXd ^V SbcaVhQ\_bm ‑ S_6`VaSlf5
_Rlh^_ `_U Y]V^V] D3<C8 S bYbcV]V bcQ^_S\V^ bQ] Y^cVa`aVcQc_a5 Q S_6Sc_alf5
c_c WV U9>EH nc_T_ _TaQ^YhV^Yp ^V Y]VVc27

3 UQ\m^VZiYf `aY]VaQf ]l RdUV] Yb`_\mX_SQcm `_Uf_U5 aV[_]V^U_SQ^^lZ
QSc_aQ]Y ]3<5 ^_ Vb\Y _^ SQ] ^V S`_\^V `_^pcV^ ‑ ]_WVcV VT_ ^V `aY]V^pcmD S
R_\miY^bcSV b\dhQVS ^Vc ^YhVT_ bcaQi^_T_ S d[QXQ^YY D3<C8 Y^cVa`aVcQc_a_]
^Q`ap]do7

;Q[ ]_W^_ XQ]VcYcm5 [_]Q^Ul S ]3< _cUV\pocbp UadT _c Uad6
TQ `VaVS_U_] bca_[Y5 c_ Vbcm5 `_`a_bcd T_S_ap5 [QWUQp bca_[Q
`a_TaQ]]l6b[aY`cQ bhYcQVcbp _cUV\m^_Z [_]Q^U_Z5 Vb\Y nc_]d pS6
^l] _RaQX_] ^V `a_cYS_UVZbcS_SQcm7 @aY WV\Q^YY ]_W^_ aQX]VbcYcm
^Vb[_\m[_ [_]Q^U S _U^_Z bca_[V5 aQXUV\YS Yf bY]S_\_] CݷDݷ

@EDC 2Q5<<?5 G?B<42 D @EDC 2P??4 2I55 G?B<42

6b\Y U\p XQ`YbY [_]Q^Ul ^V fSQcQVc _U^_Z bca_[Y5 ]_W^_ _RkpSYcm
b\VUdojdo bca_[d `a_U_\WV^YV] cV[djVZ5 ݷXQn[aQ^Ya_SQSݷ `VaVS_U
bca_[Y bY]S_\_] 5ݷeݷ `aYh5[ݷ [Q[ ]l SYUV\Y5 nc_ aQR_cQVc S c_] hYb\V
Y U\p [_]]V^cQaYVS7 6b\Y S_X^Y[QVc WV\Q^YV ^Q`YbQcm [_]]V^cQaYZ [
bca_[V5 ^V SlUV\pp U\p ^VT_ _cUV\m^do bca_[d5 nc_ ]_W^_ bUV\Qcm R\Q6
T_UQap Sbݷ c_Z WV c_h[V b XQ`pc_Z ‑ `_[QXQS5 hc_ [_]Q^UQ XQ[_^hY\Qbm5
Q XQcV] ^Q`YbQS bY]S_\ 5ݷ3ݷ `aY]Va^_ cQ[C

@EDC 2Q5<<?2 D 3 D89C G9<< @B9>D ‘‘Q5<<?’’

2VX c_h[Y b XQ`pc_Z nc_ ^V baQR_cQVc ‑ bY]S_\ aViݷc[Y U_\WV^ Rlcm
`VaSl] X^QhQjY] bY]S_\_] _hVaVU^_Z [_]Q^Ul5 S `a_cYS^_] b\dhQV
_^ aQbb]QcaYSQVcbp [Q[ _Rlh^lZ bY]S_\7 >Q`aY]Va5 [_]Q^UQ

@EDC 3

SlUQbc bY]S_\ aViݷc[Y ^Q bcQ^UQac^lZ SlS_U7
9^cVa`aVcQc_a D3<C8 ]_W^_ Yb`_\mX_SQcm ^V c_\m[_ U\p Sl`_\^V6

^Yp b[aY`c_S5 ^_ Y S Y^cVaQ[cYS^_] aVWY]V7 5\p nc_T_ VT_ XQ`db[Qoc



>=; ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

RVX `QaQ]Vca_S7 5\p dU_RbcSQ aV[_]V^UdV] hYcQcV\o S_b`_\mX_SQcmbp
dWV X^Q[_]_Z ^Q] [_]Q^U_Z B<GB1@ 1b]7 bca7 <:@27

9^cVaQ[cYS^Qp aQR_cQ b Y^cVa`aVcQc_a_] ^Q`_]Y^QVc c_5 [Q[ nc_
UV\Q\_bm b <Yb`_] Y \385=5C Y^cVa`aVcQc_a `VhQcQVc `aYT\QiV^YV
1_Rlh^_ bY]S_\ 55 ^_ nc_ ]_W^_ YX]V^Ycm2D ]l ^QRYaQV] [_]Q^Ud 1`aY6
X^Q[_] [_^gQ [_]Q^Ul bhYcQVcbp bY]S_\ `VaVS_UQ bca_[Y5 Vb\Y c_\m[_
]l ^V ^QhQ\Y ^QRYaQcm [Q[do6^YRdUm ]^_T_bca_h^do [_^bcad[gYo25
Y^cVa`aVcQc_a Sl`_\^pVc Vݷ Y SlUQݷc ^Q] aVXd\mcQc ‑ hc_ ]_WVc
Rlcm ^Vb[_\m[_ ^V_WYUQ^^_ U\p `_\mX_SQcV\p5 `aYSl[iVT_ [ K?EB>5
\85<<7 3 nc_] `\Q^V Sl`_\^V^YV [_]Q^Ul ]3< ^Q`_]Y^QVc b[_aVV SlhYb6
\V^YV \6SlaQWV^Yp S <Yb`VC d [QWU_Z [_]Q^Ul Vbcm aVXd\mcQc5 `aVU6
bcQS\V^^lZ bca_[_Z cV[bcQ 1S`a_hV]5 nc_ c_\m[_ `_c_]d5 hc_ ^YhVT_
UadT_T_5 [a_]V bca_[5 S ]3< ^Vc27

>Q`aY]Va5 [_]Q^UQ 5H@B SlhYb\pVc QaYe]VcYhVb[_V SlaQWV^YV5
`aVUbcQS\V^^_V S SYUV _U^_Z Y\Y ^Vb[_\m[Yf bca_[C

5 5H@B ;3<
?
5 5H@B 2:9 4 ;92
<9
5 5H@B 2:9 4 ;92 4 <9
?9
5 5H@B 2:9 4 ;92 24 <92
?9
5

BQ]Q [_]Q^UQ 5H@B ^YhVT_ ^V `VhQcQVc 1hc_ Y `_^pc^_5 SVUm nc_ ^V
Vݷ UV\_2D c_5 hc_ ]l SYUY] ‑ nc_ aVXd\mcQc Sl`_\^V^Yp [_]Q^Ul5
^Q`VhQcQ^^lZ Y^cVa`aVcQc_a_]7

5adT_Z Y^cVaVb^lZ `aY]Va [_]Q^Ul ‑ 5H53D _^Q Yb`_\^pVc `a_YX6
S_\m^do [_]Q^Ud bYbcV]l7 3 `aY^gY`V b `_]_jmo 5H53 ]_W^_ 1f_cp
Y5 ]pT[_ T_S_ap5 ^VdU_R^_2 Yb`_\mX_SQcm D3<C8 S a_\Y Y^cVa`aVcQc_aQ
[_]Q^U^_Z bca_[Y S]Vbc_ `aYSlh^_T_ ^Q] 21C85 bcQSp `VaVU [_]Q^UQ6
]Y b\_S_ 5H53 1^Q`aY]Va5 5H53 <C5 5H53 31D 69<57DHD27 ; b_WQ\V^Yo5
XQ`db[Qcm cQ[Y] b`_b_R_] `_\^_n[aQ^^lV `a_TaQ]]l Sa_UV aVUQ[c_6
a_S cV[bc_S ^V `_\dhYcbp5 `aYhY^Q nc_T_ bcQ^Vc `_^pc^Q hdcm `_XWV7
6jݷ ^dW^_ `_]^Ycm5 hc_ `a_gVbb ^V ]_WVc YX]V^Ycm cV[djdo UYaV[6
c_aYo UadT_T_ `a_gVbbQ5 cQ[ hc_ [_]Q^Ul Sa_UV 5H53 34 =I49B Y\Y
5H53 34 77 aVXd\mcQcQ ^V UQUdcD S`a_hV]5 S ]3< Vbcm bS_p [_]Q^UQ 345
`a_bc_ ^V ^QU_ Vݷ `aVUSQapcm b\_S_] 5H537

AVXd\mcQc_] Sl`_\^V^Yp [_]Q^Ul ]_W^_ S_b`_\mX_SQcmbp S [QhV6
bcSV QaTd]V^cQ U\p UadT_Z [_]Q^UlD U\p nc_T_ [_]Q^Ud XQ[\ohQoc S
[SQUaQc^lV b[_R[Y7 >Q`aY]Va5 Vb\Y ]l f_cY]5 hc_Rl ^Qi b[aY`c ^Q6
`VhQcQ\ X^QhV^YV SlaQWV^Yp5 SlhYb\V^^_T_ b `_]_jmo 5H@B5 `aYUݷcbp
^Q`YbQcm hc_6c_ Sa_UV
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@EDC d5H@B :94;9f

3l`_\^pp ncd bca_[d5 Y^cVa`aVcQc_a b^QhQ\Q Yb`_\^Yc [_]Q^Ud
5H@B :94;95 `_\dhYc aVXd\mcQc <95 `_UbcQSYc VT_ S]Vbc_ SbVT_ SlaQ6
WV^Yp d5H@B :94;9f5 `_\dhYc [_]Q^Ud @EDC <9 Y Sl`_\^Yc Vݷ dWV S
cQ[_] SYUV7 Bc_Yc _RaQcYcm S^Y]Q^YV5 hc_ `VhQcm bca_[Y ‑ nc_ `_6
R_h^lZ neeV[c [_]Q^Ul @EDC5 Q Vݷ aVXd\mcQc ‑ `dbcQp bca_[Q7

@_UbcQ^_S[Q aVXd\mcQcQ Sl`_\^V^Yp [_]Q^Ul b Yb`_\mX_SQ^YV]
[SQUaQc^lf b[_R_[ aQR_cQVc S c_] hYb\V Y S^dcaY US_Z^lf [QSlhV[D
nc_ `_XS_\pVc \VT[_ S[\ohQcm aVXd\mcQcl [_]Q^U S b_bcQS R_\VV b\_W6
^lf cV[bc_S7

9^cVaVb^_5 hc_ U\p [_]Q^Ul 5H53 c_5 hc_ SlUQ\Q bYbcV]^Qp [_]Q^6
UQ5 bcQ^_SYcbp aVXd\mcQc_] ‑ Y^QhV T_S_ap5 Y^cVa`aVcQc_a5 Sl`_\^pp
5H535 `VaVfSQclSQVc `_c_[ bcQ^UQac^_T_ SlS_UQ XQ`db[QV]_Z S^Vi^VZ
[_]Q^Ul7 @_nc_]d Vb\Y ]l ^Q`YiV] 5H53 <C S b[aY`cV5 c_ ^YhVT_ ^V
dSYUY]D hc_Rl b[aY`c ^Q`VhQcQ\ c_5 hc_ SlUQ\Q [_]Q^UQ <C5 ^dW^_
^Q`YbQcm5 ^Q`aY]Va5

@EDC d5H53 <Cf

‑ ^_ hQjV SbVT_ cQ[ ^V UV\QocD SlUQhd S^Vi^Yf [_]Q^U S R_\miY^6
bcSV b\dhQVS Y^cVaVb^VV `a_Q^Q\YXYa_SQcm5 Q `_\mX_SQcV\o `_[QXQcm
dWV T_c_SlV aVXd\mcQcl Q^Q\YXQ7 ;Q[ aQX `_nc_]d 5H53 `VaVfSQclSQVc
SlS_U XQ`db[QV]lf S^Vi^Yf [_]Q^U7

;bcQcY5 cV`Vam `_^pc^_5 `_hV]d ]l ^V ]_WV] XQ`db[Qcm YX D3<C8
`_\^_n[aQ^^lV `a_TaQ]]l7

:;7;7;7 @VaV]V^^lV S ]3<
9UV^cYeY[Qc_al S ]3< Yb`_\mXdocbp U\p Y]V^_SQ^Yp `VaV]V^6

^lf Y ed^[gYZD YUV^cYeY[Qc_a_] ]_WVc b\dWYcm VUSQ \Y ^V \oRQp
bca_[Q5 ^_ \dhiV Sbݷ WV bUVaWYSQcm b_RbcSV^^do eQ^cQXYo Y _TaQ^Y6
hYcmbp5 [Q[ S BY5 YUV^cYeY[Qc_aQ]Y5 ^QhY^QojY]Ybp b \QcY^b[_Z Rd[6
Sl Y\Y X^Q[Q `_Uhݷa[YSQ^Yp Y b_UVaWQjY]Y cV WV Rd[Sl5 `_Uhݷa[Y6
SQ^YV Y gYeal7 2_\VV YX_jaݷ^^lV Y]V^Q YUV^cYeY[Qc_a_S `_caVRdoc
_b_R_T_ `_Uf_UQ5 _ [_c_a_]5 [bcQcY5 X^Qoc UQ\V[_ ^V SbV `a_TaQ]]Ybcl5
`YidjYV ^Q ]3<D hYcQV]_bcY SQiVZ `a_TaQ]]V cQ[_V ^V U_RQSYc7

8^QhV^Yp `aYbSQYSQocbp `VaV]V^^l] b `_]_jmo [_]Q^Ul C5D5 Y]V6
ojVZ a_S^_ USQ QaTd]V^cQ ‑ Y]p `VaV]V^^_Z Y `aYbSQYSQV]_V X^QhV6
^YV5 ^Q`aY]VaC

C5D H ;>
C5D CDB 212B1 C38G12B1 ;1412B12
C5D > d5H@B >4:f



>== ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

?RaQcYcmbp [ `VaV]V^^_Z5 c_ Vbcm dX^Qcm X^QhV^YV `_ Vݷ Y]V^Y5 ]_W^_
b `_]_jmo X^Q[Q 47 >Q`aY]Va5 [_]Q^UQ

@EDC 4CDB

^Q`VhQcQVc X^QhV^YV `VaV]V^^_Z CDB 1S ^QiV] `aY]VaV ‑ bca_[d 12B1
C38G12B1 ;1412B127 @_UbcQ^_S[Q X^QhV^YZ `VaV]V^^lf aQR_cQVc S c_]
hYb\V S^dcaY US_Z^lf [QSlhV[5 cQ[ hc_ [_]Q^UQ

@EDC 2D85 F1<E5 ?6 H 9C 4H2

^Q`VhQcQVc D85 F1<E5 ?6 H 9C ;>7
;_]Q^Ud C5D ]_W^_ UQcm b _U^Y] QaTd]V^c_] ‑ Y]V^V] `VaV]V^^_ZD S nc_]

b\dhQV Vݷ X^QhV^YV] bcQ^Vc cV[djVV X^QhV^YV d[QXQ^^_Z `VaV]V^^_Z5 c_ Vbcm nc_
c_WV XQ`Ybm _RaQjV^Yp [ `VaV]V^^_Z7 CQ[5 `aVUlUdjYZ `aY]Va [_]Q^Ul ]_W^_
`VaV`YbQcm RVX X^Q[Q 4C

@EDC 2D85 F1<E5 ?6 H 9C dC5D Hf2

3bcaVhQVcbp dcSVaWUV^YV5 hc_ XQ`Ybm SYUQ 4H Vbcm b_[aQjݷ^^Qp e_a]Q XQ`YbY
dC5D Hf7

<oR_`lc^_5 hc_ ]3< `_XS_\pVc aQbb]QcaYSQcm bca_[d5 b_UVaWQjdo
`a_RV\l5 [Q[ b`Yb_[ 7 ?RaQjQcmbp [ _cUV\m^l] n\V]V^cQ] b`Yb[Q `_X6
S_\pVc [_]Q^UQ <9>45H5 Y]VojQp USQ QaTd]V^cQC `VaSlZ ‑ b_RbcSV^^_
5ݷ]_b`Ybݷ Sc_a_Z ‑ ^_]Va ^dW^_T_ n\V]V^cQ7 3 a_\Y ^_]VaQ Slbcd`Q6
Vc gV\_V hYb\_5 `aYhݷ] `VaS_]d b\_Sd bca_[Y b__cSVcbcSdVc 95 Sc_a_6
]d ‑ : Y c7 U7 >Q`aY]Va5 aVXd\mcQc_] [_]Q^Ul <9>45H 4CDB : S ^QiV]
`aY]VaV RdUVc b\_S_ C38G12B17 N\V]V^c_] cQ[_T_ b`Yb[Q ]_WVc5 S bS_o
_hVaVUm5 Rlcm b`Yb_[D U\p nc_T_ ^Vb[_\m[_ b\_S Tad``Yadocbp S _U^_
b `_]_jmo [QSlhV[ 1c_h^_ cQ[ WV5 [Q[ ]l UV\Q\Y nc_ S [_]Q^U^_Z
bca_[V Y b[aY`cQf ^Q K?EB>5 \85<<27 Hc_Rl ݷXQT^Qcmݷ [QSlh[Y S^dcam
bca_[Y5 Yf ]_W^_ XQn[aQ^Ya_SQcm bY]S_\_] 7ݷeݷ CQ[5 `_b\V

C5D CDB 212B1 e2C38G12 B1e2 ;1412B12

X^QhV^YV] `VaV]V^^_Z CDB RdUVc bca_[Q5 b_UVaWQjQp [QSlh[YC
12B1 2C38G12 B12 ;1412B15 c_TUQ [Q[ aVXd\mcQc_] Sl`_\^V^Yp [_]Q^6
Ul <9>45H 4CDB : bcQ^Vc bca_[Q C38G12 B1 1RVX [QSlhV[27

3 UQ\m^VZiYf `aY]VaQf ]l RdUV] Q[cYS^_ Yb`_\mX_SQcm QaTd]V^cl
[_]Q^U^_Z bca_[Y7 5\p U_bcd`Q [ ^Y] Yb`_\mXdocbp caY Sbca_V^^lV
`VaV]V^^lVC 1B735 1B7F Y 1B7F97 @dbcm SQb ^V _R]Q^lSQoc ^QXSQ^Yp
ncYf `VaV]V^^lfD aQR_cQoc _^Y ^V b_SbV] cQ[5 [Q[ Q^Q\_TYh^lV `Q6
aQ]Vcal S BY7 @VaV]V^^Qp 1B73 b_UVaWYc hYb\_ 1c_h^VV5 bca_[_S_V
`aVUbcQS\V^YV hYb\Q5 `_b[_\m[d hYbV\ [Q[ cQ[_Slf S ]3< ^Vc25 aQS^_V
[_\YhVbcSd `QaQ]Vca_S [_]Q^U^_Z bca_[Y5 ^V bhYcQp Y]V^Y `a_TaQ]6
]l 112D 1B7F b_UVaWYc b`Yb_[ `QaQ]Vca_S [_]Q^U^_Z bca_[Y ‑ Y c_WV
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RVX Y]V^Y `a_TaQ]]l7 6b\Y Y]p `a_TaQ]]l ^Q] Sbݷ WV `_caVRdVcbp5
c_5 [Q[ \VT[_ U_TQUQcmbp5 _^_ U_bcd`^_ hVaVX `VaV]V^^do 1B7F97

>Q`aY]Va5 Q^Q\_T `a_TaQ]]l 538? aVQ\YXdVcbp ^Q ]3< S _U^d [_6
]Q^Ud @EDC 41B7F7 B\VUdojYZ b[aY`c `_\dhQVc _UY^ QaTd]V^c [_6
]Q^U^_Z bca_[Y5 S [_c_a_] U_\W^_ Rlcm QaYe]VcYhVb[_V SlaQWV^YV5
Y SlhYb\pVc VT_C

31829>8C8
3 31<397D3< e
5H53 D3<C8 2492 24I2
@EDC d5H@B d<9>45H 41B7F 9ff

@_hV]d cQ[ `YbQcm ^V ^QU_5 ]l aQXRVaݷ]bp S b\VUdojV] `QaQTaQeV7

:;7;7<7 3VcS\V^Yp5 gY[\l777 Y bca_[Y
@aY]Va5 [_c_al] ]l XQSVaiY\Y `aVUlUdjYZ `QaQTaQe5 _R\QUQVc

^VU_bcQc[_] bc_\m WV _hVSYU^l]5 b[_\m Y eQcQ\m^l]7 6b\Y `_\mX_6
SQcV\m5 ^V X^Qp5 hc_ UV\Qcm b UQ^^_Z [_^[aVc^_Z `a_TaQ]]_Z5 `_`a_6
RdVc XQ`dbcYcm Vݷ RVX `QaQ]Vca_S5 _^ `_\dhYc `Qh[d UYQT^_bcYhVb[Yf
b__RjV^YZ _c Y^cVa`aVcQc_aQ ]3<C

CI>D1H 5BB?B 9> 5H@B5CC9?> 22C @B5=1DEB5 5>4 ?6 5H@B5CC9?>
G89<5 5H53ED9>7

25H@B d<9>45H 41B7F 9f2
9>F?;54 6B?= G9D89>

2@EDC d5H@B d<9>45H 41B7F 9ff2
169<5 27831<397D3<2 <9>5 =2

>Q]5 QSc_aQ] b[aY`cQ5 ncQ UYQT^_bcY[Q ]_T\Q Rl _[QXQcmbp `_\VX^_Z5
^_ [_^Vh^_]d `_\mX_SQcV\o5 [_c_alZ5 b[_aVV SbVT_5 ^Y[_TUQ ^V b\liQ\
^Y _ [Q[_] pXl[V ]3< Y cV] R_\VV _ [_]Q^UQf <9>45H Y 5H@B5 `_U_R^Qp
RV\YRVaUQ dW c_h^_ ^V `_^aQSYcbp7

8UVbm ]_W^_ SVa^dcmbp [ `aVUlUdjVZ hQbcY [^YTY Y `aY`_]^Ycm5 hc_ `_
Yc_TQ] aQbb]_caV^Yp Y]VojYfbp aVQ\YXQgYZ L?==?> U9C@ ]l S <:7:7::ݷ be_a6
]d\Ya_SQ\Y ^V[YZ SlS_U Y\Y5 \dhiV b[QXQcm5 caVR_SQ^YV [ caQ^b\pc_ad5 RdUm c_
Y^cVa`aVcQc_a Y\Y [_]`Y\pc_aC `_SVUV^YV `a_TaQ]]l U_\W^Q _`aVUV\pcm _^Q
bQ]Q5 Q ^V c_c5 [c_ b\dWYc `_baVU^Y[_] ]VWUd `a_TaQ]]_Z Y ]QiY^_Z7 9X nc_T_
SlcV[QVc _hVSYU^_V b\VUbcSYVC `aQSY\m^_ ^Q`YbQ^^Qp `a_TaQ]]Q U_\W^Q bQ]Q
aVQTYa_SQcm ^Q _iYR[Y `_\mX_SQcV\p5 ^V U_SVapp Y ^V UV\VTYadp nc_ [_]d Rl
c_ ^Y Rl\_ Vj7ݷ 6b\Y `_\mX_SQcV\m dSYUV\ UYQT^_bcY[d Y^cVa`aVcQc_aQ Y S_6
_RjV \oRlV b__RjV^Yp5 SlUQ^^lV [V]6c_5 [a_]V bQ]_Z `a_TaQ]]l5 c_ S a_\Y
T\QS^_T_ YUY_cQ Slbcd`QVc QSc_a `a_TaQ]]l7

6bcVbcSV^^_5 aVQTYa_SQcm ^Q _iYR[Y ^QU_ cQ[5 hc_Rl `_\mX_SQcV\o Rl\_
`_^pc^_5 S hݷ] `a_R\V]Q Y [Q[ Vݷ aViYcm5 Y UYQT^_bcY[Q Y^cVa`aVcQc_aQ5 `aVU6
^QX^QhV^^Qp ^V `_\mX_SQcV\o5 Q `a_TaQ]]Ybcd5 XUVbm ]_WVc c_\m[_ ]ViQcm7
;Q[ ]l dRVUY\Ybm S f_UV R_amRl b Y^cVa`aVcQc_aQ]Y <Yb`Q5 \385=5 Y @a_6



>=? ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

\_TQ5 cQ] b S_X]_W^_bcmo ^Q`YbQ^Yp `a_TaQ]]5 `aQSY\m^_ _RaQRQclSQojYf
_iYR[Y5 UV\Q _Rbc_pc YX ad[ S_^ `\_f_ ‑ fdWV SbVT_ bYcdQgYp S aVQ\YXQgYpf
L?==?> U9C@5 hdcm `_\dhiV b ncY] S L893;5> \385=5 Y \`R6@a_\_TV5 ^_ Sbݷ
Vjݷ _cSaQcYcV\m^_7 ; bhQbcmo5 QSc_a ]3< Ud]Q\ `aVWUV SbVT_ _ `aQ[cYhVb[_]
`aY]V^V^YY bS_VT_ cS_aV^Yp5 Q ^V _R QRbcaQ[c^lf Slb_[Yf ]QcVaYpf5 cQ[ hc_
XUVbm Vbcm S_X]_W^_bcm ^Q`YbQcm `a_TaQ]]d `aQSY\m^_7

Hc_Rl dbcaQ^Ycm ^VU_bcQc_[ b[aY`cQ5 ^Q] `_caVRdVcbp [_^bcad[gYp
SVcS\V^Yp 7 3 ]3< _^Q bQ]Q `_ bVRV _hV^m `a_bcQp5 ^_ Vݷ _`YbQ^YV
`_cp^Vc XQ b_R_Z U\Y^^_V _RbdWUV^YV5 [QbQojVVbp5 [Q[ ^Y bcaQ^^_5
bca_[5 Q Vjݷ [_]Q^U5 bcQ^UQac^_Z RYR\Y_cV[Y Y S__RjV b[aY`cY^TQ
[Q[ `QaQUYT]l7 @aVWUV hV] [ ^V]d `aYbcd`Ycm5 ]l `a_bc_ `_[QWV]5
[Q[ RdUVc SlT\pUVcm Yb`aQS\V^^lZ b[aY`cC
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>Q bQ]_] UV\V nc_c b[aY`c ^V bY\m^_ \dhiV `aVUlUdjVT_C Vb\Y `_\mX_SQcV\m
d[QWVc `QaQ]Vca5 ^_ S]Vbc_ SlaQWV^Yp S nc_] `QaQ]VcaV ^Q`YiVc5 [ `aY]Vad5
b\_S_ 5ݷ12B1;1412B1ݷ Sbݷ b^_SQ [_^hYcbp UYQT^_bcY[_Z Y^cVa`aVcQc_aQ7 B`aQ6
SYcmbp b ncY] ^Vb[_\m[_ b\_W^VV5 ^_ ]_W^_ ‑ S_c cQ[C
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M

B\_S_ 31D38 ^Q] f_a_i_ X^Q[_]_D UVZbcSYcV\m^_5 ]3< `aVUdb]QcaYSQVc _RaQ6
R_c[d Yb[\ohV^YZ5 S c_] hYb\V U\p _iYR_[5 [_c_alV [_^bcQcYa_SQ\ bQ]7 Ncd
S_X]_W^_bcm ]l `_Ua_R^_ _RbdUY] `_XWV7
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9cQ[5 hc_ S ^QiYf `aY]VaQf ^_S_T_H B\_S_ CD45BB ]l S ]3< Vjݷ
^V SYUV\Y5 ^_ hc�_ _^_ _X^QhQVc ‑ `aV[aQb^_ X^QV] YX _`lcQ aQR_cl ^Q
UadTYf pXl[Qf7 ?`VaQgYp baQS^V^Yp ‑ US_Z^_V aQSV^bcS_5 [Q[ S BY ‑
^Q] c_WV X^Q[_]Q 1_c]VcY] XQ_U^_5 hc_ _UY^_h^lZ X^Q[ aQSV^bcSQ S
]3< S__RjV ^V Yb`_\mXdVcbp27 ?bcQݷcbp _`VaQc_a 965 [_c_alZ c_WV Sl6
T\pUYc b_SbV] [Q[ S BY5 S_c aQXSV hc_ db\_SYV `_hV]d6c_ SXpc_ S eY6
Tda^lV b[_R[Y5 Q ^V S [adT\lV777 Y S_c cdc ^Q] bc_Yc _bcQ^_SYcmbp Y ^V
b`ViYcm7

1Sc_a ncYf bca_[ Sl^dWUV^ `aYX^Qcmbp5 hc_ [_TUQ6c_ UQS^_ 1Vb\Y `Q]pcm
^V YX]V^pVc5 S ;99: T_Ud25 S`VaSlV bc_\[^dSiYbm b ]3< b gV\mo Rlbca_ b\V`Ycm
^Vb[_\m[_ `a_bcV^m[Yf `a_TaQ]] b P^R ^Q ]3<8];5 ^V UQ\ bVRV cadUQ aQX_RaQcmbp
S `a_Ybf_UpjV] Y `_hcY T_U `YbQ\ ^Q ]3<5 ^V SVUQp5 hc_ cS_aYc7 >V UV\QZcV cQ[1
3_6`VaSlf5 `_U_R^Qp `aQ[cY[Q _cSaQcYcV\m^Q bQ]Q `_ bVRV7 3_6Sc_alf5 S ^QiV]
aQXT_S_aV _ `QaQUYT]Qf bQ]Qp Y^cVaVb^Qp _b_RV^^_bcm pXl[Q ]3< ‑ [Q[ aQX cQ5
_ [_c_a_Z bVZhQb `_ZUݷc aVhm7

9cQ[5 `aVWUV SbVT_ _c]VcY]5 hc_ eYTda^lV b[_R[Y S ]3< ‑ nc_ ^V
[Q[YV6c_ cQ] Tad``YadojYVݷ bY]S_\l5ݷ b_bcQS^lVݷ _`VaQc_alݷ Y\Y
hc_6c_ `_U_R^_VD ^Vhc_5 XQ[\ohݷ^^_V S eYTda^lV b[_R[Y ‑ nc_
`a_bc_ bca_[Q5 c_ Vbcm Rd[SQ\m^_ [db_[ cV[bcQ7 Hc_Rl `a_Y\\obcaY6
a_SQcm ncd ]lb\m5 XQ]VcY]5 hc_ `aYbSQYSQ^YV `VaV]V^^_Z CDB S _U^_]
YX ^VUQS^_ aQbb]_caV^^lf `aY]Va_S ]l ]_T\Y Rl XQ`YbQcm cQ[C

C5D CDB KQ2B1 C38G12B1 ;1412B1M

?c US_Z^lf [QSlhV[ eYTda^lV b[_R[Y _c\YhQocbp _U^Y] ed^UQ]V^6
cQ\m^l] bS_ZbcS_]C S^dcaY eYTda^lf b[_R_[ SbV bY]S_\l _R_6
X^QhQoc bQ]Y bVRpD S hQbc^_bcY5 S eYTda^lf b[_R[Qf ]3< ^V `_U6
bcQS\pVc X^QhV^Yp `VaV]V^^lf S]Vbc_ c_[V^_S Sa_UV 4F1B5 _^ cQ[ Y
_bcQS\pVc5 [Q[ ^Q`YbQ^_ ‑ X^Q[ U_\\QaQ Y Sb5ݷ hc_ XQ ^Y] b\VUdVc7 5Q6
WV `VaVS_U bca_[Y5 SbcaVhV^^lZ S eYTda^lf b[_R[Qf5 _bcQݷcbp bQ]Y]
b_R_Z7

>Y[Q[YV bY]S_\l S^dcaY eYTda^lf b[_R_[ ^V Y]Voc ^Y[Q[_T_ _b_6
R_T_ X^QhV^YpD YX nc_T_ `aQSY\Q Vbcm Yb[\ohV^YV5 [_c_a_V ^V SbV _b_6
X^Qoc ‑ Y^cVa`aVcQc_a S^dcaY eYTda^lf b[_R_[ _b_Rl] _RaQX_] _R6
aQRQclSQVc bY]S_\l eYTda^lf b[_R_[5 UV\Qp S_X]_W^_Z bS_VT_ a_UQ
S\_WV^^_bcm bca_[ S bca_[Y7 @_UhVa[^ݷ]5 hc_ SbcaVhV^^lV _c[alSQ6
ojYV Y XQ[alSQojYV eYTda^lV b[_R[Y `a_U_\WQoc _R_X^QhQcm bQ]Y
bVRp5 _^Y5 [Q[ Y SbV UadTYV bY]S_\l5 ^Y ^Q hc_ ^V XQ]V^pocbp5 ]3< `aY^6
gY`YQ\m^_ ^YhVT_ ^V ]V^pVc S cQ[Yf bca_[QfD `a_bc_ Y^cVa`aVcQc_a SV6
Uݷc `_Ubhݷc _c[alSQojYf Y XQ[alSQojYf eYTda^lf b[_R_[ Y bhYcQVc5
hc_ bca_[_SlZ \YcVaQ\ XQ[_^hY\bp5 \Yim [_TUQ [_\YhVbcS_ XQ[alSQo6
jYf b[_R_[ baQS^pVcbp b [_\YhVbcS_] _c[alSQojYf7 =VWUd `a_hY]5
eYTda^do b[_R[d 1UQ5 S^dcaY eYTda^lf b[_R_[12 ]_W^_ XQn[aQ^Ya_6
SQcm bY]S_\_] 5ݷeݷ c_TUQ Y^cVa`aVcQc_a Yb[\ohYc Vݷ YX `_UbhݷcQ 1nc_
]_WVc `_^QU_RYcmbp5 hc_Rl5 ^Q`aY]Va5 SlSVbcY ^V`Qa^lZ bY]S_\ eY6
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Tda^_Z b[_R[Y ^Q n[aQ^25 ^_ UQWV `aY nc_] Y 5ݷeݷ Y b[_R[Q _bcQ^dcbp
bQ]Y]Y b_R_Z7

;_\m b[_a_ ]l Sbݷ aQS^_ dWV _RbdWUQV] bca_[Y5 _c]VcY]5 hc_ S^dc6
aY \YcVaQ\_S S US_Z^lf [QSlh[Qf Y^cVa`aVcQc_a _RaQRQclSQVc `aY6
Slh^lV ^Q] `_ pXl[d BY _R_X^QhV^Yp b`VgbY]S_\_S5 cQ[YV [Q[ e>5 eB5
eD Y ^V[_c_alV UadTYVD S^dcaY eYTda^lf b[_R_[ cQ[YV USdfbY]S_\m^lV
[_]RY^QgYY _bcQ^dcbp a_S^_ cV]5 hV] _^Y Y Rl\Y ‑ USdfbY]S_\m^l]Y
[_]RY^QgYp]Y5 hc_ ^V Yb[\ohQVc Yf Y^cVa`aVcQgYY S UQ\m^VZiV]5 Vb\Y
b_UVaWY]_V eYTda^lf b[_R_[ RdUVc Yb`_\^V^_ S [QhVbcSV eaQT]V^cQ
`a_TaQ]]l7

3Va^ݷ]bp cV`Vam [ ݷVaQc_ad`_ݷ 96 Y _b_X^QV]5 hc_ ^Y[Q[_Z _^ ^V
_`VaQc_a5 S ]3< S__RjV ^Vc _`VaQc_a_S5 S_ Sbp[_] b\dhQV5 S c_]
b]lb\V5 S [_c_a_] _^Y Vbcm S @Qb[Q\V Y\Y BY5 Q bQ]_ b\_S_ 96 ‑ ^Y[_6
Y] _RaQX_] ^V 7ݷohVS_V\]ݷ 3 UVZbcSYcV\m^_bcY 96 ‑ nc_ `a_bc_ Y]p
Sbca_V^^_Z [_]Q^Ul5 cQ[_Z WV5 [Q[ X^Q[_]lV ^Q] 5H@B5 @EDC5 5H53
Y `a_hYV7 9^cVa`aVcQc_a Sl`_\^pVc SbV [_]Q^Ul5 S[\ohQp Y 965 `_
_U^Y] Y cV] WV `aQSY\Q]C TUV ^dW^_5 Sl`_\^pocbp `_UbcQ^_S[Y 1^Q6
`aY]Va5 X^QhV^YZ `VaV]V^^lf25 `_b\V hVT_ `VaS_V b\_S_ TYhVb[_Z_\ݷ
bca_[Yݷ aQbb]QcaYSQVcbp [Q[ Y]p [_]Q^Ul5 `_b\VUdojYV ‑ [Q[ QaTd6
]V^clD UQ\m^VZiVV bUV\QVc dWV aVQ\YXQgYp [_]Q^Ul5 Y RQX_SlZ Y^cVa6
`aVcQc_a ]_WVc ^V bca_Ycm ^Y[Q[Yf `aVU`_\_WV^YZ _ Vݷ _b_RV^^_bcpf7

=_WVc b\_WYcmbp cQ[_V S`VhQc\V^YV5 hc_ `aVUlUdjYZ QRXQg _`YblSQVc
hQbc^lV UVcQ\Y aVQ\YXQgYY Y^cVa`aVcQc_aQ Y5 [Q[ b\VUbcSYV5 ^V Y]VVc _c^_iV6
^Yp [ UV\d5 Vb\Y c_\m[_ ]l ^V b_RYaQV]bp S^_bYcm YX]V^V^Yp S Y^cVa`aVcQc_a7
3 UVZbcSYcV\m^_bcY Sbݷ b\_W^VV7 9^cVa`aVcQc_al _Rlh^_ ]_W^_ aQbiYapcm5
U_RQS\pp ^_SlV S_X]_W^_bcYD Sb`_]^Y] cV`Vam5 hc_ S <Yb`V ^Q`YbQcm ^_Sdo
b`Vge_a]d ^VS_X]_W^_ ‑ U\p nc_T_ `aYUݷcbp `VaVUV\Qcm bQ] RQX_SlZ Y^cVa6
`aVcQc_a7 CQ[ S_c5 S ]3< ]l ]_WV] ^Q`YbQcm bS_o b_RbcSV^^do d`aQS\pojdo
[_^bcad[gYo5 `aYhݷ] UQWV ^Q bQ]_] ]3<5 Vb\Y XQf_cY] ‑ Y\Y ^Q BY5 Vb\Y nc_
`_[QWVcbp ^Q] dU_R^VV7 9^cVa`aVcQc_a `aY nc_] ca_TQcm RdUVc ^V ^dW^_7

2_\miV c_T_5 S ]3< _cbdcbcSdoc [\ohVSlV b\_SQ ‑ c_ Vbcm S__RjV ^Vc cQ6
[_Z bdj^_bcY7 B]lb\ \oR_Z [_]Q^Ul ]l ]_WV]5 Vb\Y XQf_cY]5 YX]V^Ycm5 Y [
d`aQS\pojY] [_^bcad[gYp] nc_ c_WV _c^_bYcbpC ^Q`aY]Va5 Vb\Y ^Q] ^V ^dW^Q
[_^bcad[gYp CG9D385 ]l ]_WV] _`YbQcm bS_o b_RbcSV^^do `a_gVUdad b cQ[Y]
Y]V^V]D UV\Qcm cQ[ ^V aV[_]V^UdVcbp5 ^_ ^Y[Q[Yf `aV`pcbcSYZ ^Q] Y^cVa`aVcQ6
c_a hY^Ycm ^V bcQ^Vc7 B 96’_] c_WV S`_\^V ]_W^_ nc_ `a_UV\Qcm5 ^_ XUVbm Sbݷ
WV Vbcm _U^Q b\_W^_bcmC S _bcQ\m^_Z `a_TaQ]]V ^Q] `aYUݷcbp c_TUQ _R_ZcYbm
RVX `aYSlh^_T_ SVcS\V^Yp5 hc_ SapU \Y dU_R^_7 3`a_hV]5 S ]3< Y]VVcbp [_]Q^6
UQ B5>1=55 b `_]_jmo [_c_a_Z ]_W^_ `VaVY]V^_SQcm \oRdo YX bdjVbcSdojYf
[_]Q^U5 S c_] hYb\V 96D Vb\Y cQ[ bUV\Qcm5 ]l _bS_R_UY] Y]p 96 U\p [Q[_Z6c_
bS_VZ `a_gVUdal5 ^_ bQ]Q [_]Q^UQ SVcS\V^Yp _bcQ^Vcbp ^Q] U_bcd`^Q `_U Uad6
TY] Y]V^V]7 ?R nc_Z S_X]_W^_bcY `_\VX^_ X^Qcm5 hc_Rl `_^Y]Qcm5 [Q[ dbca_V^
]3<5 ^_ `aVWUV hV] aVQ\m^_ bUV\Qcm hc_6c_ `_U_R^_V5 bc_Yc f_a_i_ `_Ud]Qcm7

9cQ[5 96 ‑ nc_ [_]Q^UQ5 Q Sb5ݷ hc_ XQ ^VZ b\VUdVc ‑ Vݷ `QaQ]Vcal5
[QWUlZ YX [_c_alf `aVUbcQS\pVc b_R_Z bca_[d7 @VaSQp bca_[Q ‑ cV[bc
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db\_SYpD S ^QiV] b\dhQV5 [Q[ Y S R_\miY^bcSV _RaQjV^YZ [ 965 bca_[Q
XQ[\ohV^Q S eYTda^lV b[_R[Y5 ^_ cV`Vam nc_ ^Qb ^V _R]Q^Vc5 bca_[Q
Y Vbcm bca_[Q7 Nc_ db\_SYV [_]Q^UQ SlhYb\pVc5 bhYcQp VT_ QaYe]VcY6
hVb[Y] SlaQWV^YV]5 c_h^_ cQ[ WV5 [Q[ nc_ UV\QVc5 ^Q`aY]Va5 [_]Q^6
UQ 5H@B ‑ aVQ\YXQgYp Y^cVa`aVcQc_aQ ]3< `aVUdb]QcaYSQVc U\p nc_T_
b`VgYQ\m^lZ ]Vc_U7 @_\dhV^^lZ aVXd\mcQc Yb`_\mXdVcbp U\p `aY^pcYp
aViV^Yp5 [Q[do YX SVc_[ Sl`_\^Ycm7

@aY]VhQcV\m^_5 hc_ ]3< U_`db[QVc ^Vb[_\m[_ aQX\Yh^lf `aVUbcQS6
\V^YZ U\p \_TYhVb[Yf X^QhV^YZ7 8^QhV^YV] QaYe]VcYhVb[_T_ SlaQWV6
^Yp5 ^Q SVaf^V] da_S^V [_c_a_T_ ^Qf_UYcbp _`VaQgYp baQS^V^Yp5 ]_WVc
bcQcm5 [Q[ Y S pXl[V BY5 9 Y\Y :5 Y5 [Q[ Y S pXl[V BY5 S ]3< hYb\_ 9
1[Q[ gV\_V5 cQ[ Y Ua_R^_V5 Sa_UV 9792 bhYcQVcbp _R_X^QhV^YV] \WY5 Q
\oR_V UadT_V ‑ _R_X^QhV^YV] YbcY^l7 >_ `aY nc_] YbcY^d ]_W^_ cQ[6
WV _R_X^QhYcm bca_[Q]Y DBE55 ?> Y I5C5 Q \_Wm ‑ bca_[Q]Y 61<C55
?66 Y >?D SbV ncY bca_[Y ]_W^_ b_[aQjQcm5 cQ[ hc_ XQ YbcY^d b_ZUdc
I5 I55 DB Y c7 `75 XQ \_Wm ‑ 65 ݷ>61ݷ Y\Y ?6D Vjݷ R_\VV ^V_WYUQ^^_Z
_[QXlSQVcbp ^VhdSbcSYcV\m^_bcm ]3< [ aVTYbcad Rd[S S ncYf bca_[Qf ‑
SbVS_X]_W^lV ][^N5 D[EN5 b5\ Y `a_hVV S cQ[_] UdfV _bcQocbp SQ\YU^l6
]Y _R_X^QhV^Yp]Y \_TYhVb[_Z YbcY^l5 `aY c_] hc_ S Y]V^Qf [_]Q^U Y
`VaV]V^^lf ]3< hdSbcSYcV\V^ [ aVTYbcad5 c7 V75 ^Q`aY]Va5 R6 ‑ nc_ ^V c_
WV bQ]_V5 hc_ 967 B\VUdVc _RaQcYcm S^Y]Q^YV5 hc_ `a_YXS_\m^lV bca_6
[Y S a_\Y \_TYhVb[Yf X^QhV^YZ Yb`_\mX_SQcm ^V\mXp ‑ RdUVc SlUQ^Q
_iYR[Q7

B\VUdojYZ `QaQ]Vca [_]Q^Ul 96 ‑ _`pcm WV bca_[Q 1Q hc_ WV
Vj125ݷ ^_ _^Q dWV aQbb]QcaYSQVcbp ^V [Q[ SlaQWV^YV5 Q [Q[ b[aY`c 5
c_ Vbcm eaQT]V^c cV[bcQ ^Q pXl[V ]3< ‑ b_RbcSV^^_5 Y]V^^_ cV[bc ^Q
]3< cQ] Y Vbcm7 3 ^QiYf `aY]VaQf ncQ bca_[Q b_UVaWYc S^dcaY bVRp `V6
aVS_Ul bca_[5 c7 V7 S ^QiV] cV[bcV _^Q XQ`YbQ^Q ^Q ^Vb[_\m[Yf bca_[Qf5
^_ b ncY] RdUVc Sbݷ S `_apU[V5 SVUm `_[Q bca_[Q5 ^QhQSiQpbp b _c[alSQ6
ojVZ eYTda^_Z b[_R[Y5 ^V XQ[_^hYcbp b__cSVcbcSdojVZ XQ[alSQojVZ
b[_R[_Z5 SbV bY]S_\l _X^QhQoc bQ]Y bVRp5 Y `VaVS_UQ bca_[Y nc_ c_6
WV [QbQVcbp7 Nc_c b[aY`c [_]Q^UQ 96 Sl`_\^Yc S c_] Y c_\m[_ S c_]
b\dhQV5 Vb\Y aQ^VV SlhYb\V^^_V db\_SYV _[QXQ\_bm YbcY^^_5 c_ Vbcm VT_
X^QhV^YV] bcQ\_ hYb\_5 _c\Yh^_V _c ^d\p7 5Q\VV b\VUdVc b\_S_ 5<C55 VT_
[_]Q^UQ 96 aQbb]QcaYSQVc [Q[ 5ݷohVS_V\]ݷ ^_ nc_ ^V [\ohVS_V b\_S_
pXl[Q ]3< 1[Q[ ]l dWV T_S_aY\Y5 cQ[Yf cdc S__RjV ^Vc25 nc_ `a_bc_ S_c
cQ[ ^Q`YbQ^Q aVQ\YXQgYp [_]Q^Ul 96 ‑ TUV6c_ S `_ca_fQf Vݷ aVQ\YXQ6
gYY Vbcm baQS^V^YV `VaVUQ^^_T_ `QaQ]VcaQ b_ bca_[_Z 25<C527 >d Q `_6
b\V 5<C5 YUݷc Vjݷ _U^Q bca_[Q S eYTda^lf b[_R[Qf5 Y nc_ c_WV b[aY`c5
^_ `aVU^QX^QhV^^lZ5 hc_Rl Sl`_\^Ycm VT_5 Vb\Y db\_SYV \_W^_ ‑ c_
Vbcm S aVXd\mcQcV VT_ SlhYb\V^Yp `_\dhY\bp ^_\m7 5\p Sl`_\^V^Yp
`VaS_T_ Y\Y Sc_a_T_ b[aY`cQ [_]Q^UQ 96 XQ`db[QVc Y^cVa`aVcQc_a ]3<7

=VWUd `a_hY]5 b\_S_ 5<C5 S_ SbVf ^QiYf `aY]VaQf ^V_RpXQcV\m6
^_V ‑ Vb\Y VT_ dRaQcm5 aQR_cQcm Sbݷ RdUVc c_h^_ cQ[ WV7 =l ]_T\Y Rl
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Vjݷ SbcQSYcm D85> `_b\V db\_SYp5 [_]Q^UQ 96 nc_ c_WV `_XS_\pVc7 Hc_6
Rl _[_^hQcV\m^_ aQXSVpcm S`VhQc\V^YV5 hc_ ]Vbc^lZ 96 hV]6c_ `_f_W
^Q _`VaQc_a SVcS\V^Yp YX BY5 aQbb]_caY] b\VUdojYZ `aY]VaC

C5D 2 ?66 D 96 42 2@EDC bN\2 2@EDC WX2

3 cQ[_] SYUV bYp [_^bcad[gYp ^Q`VhQcQVc WX5 Vb\Y WV b]V^Ycm ?66 ^Q
?> Y\Y [Q[_V6c_ UadT_V _R_X^QhV^YV YbcY^l ‑ RdUVc ^Q`VhQcQ^_ dWV
bN\7 ?c bf_UbcSQ b BY5 [Q[ SYUY]5 ^V _bcQ\_bm Y b\VUQ 1aQXSV hc_ bQ]_
b\_S_ 965 ^_ _^_ Y S <Yb`V Yb`_\mXdVcbp ‑ ^Y[c_ SVUm ^V b[QWVc5 hc_
<Yb` `_f_W ^Q BYH27

@_ `aQSUV T_S_ap5 S nc_] `aY]VaV ]l b]_T\Y Yb`_\mX_SQcm [QSlh6
[Y S]Vbc_ eYTda^lf b[_R_[ \Yim `_ `aYhY^V [aQZ^VZ `a_bc_cl _RV6
Yf SVc_[ 96’Q7 2dUm cV\Q hdcm `_b\_W^VV5 ]l Rl dbcQ\Y n[aQ^Ya_SQcm
[QWUlZ bY]S_\ U_\\QaQ Y [QWUdo [QSlh[d5 Q hYcQcm `_\dhYSiYZbp
iVUVSa Rl\_ Rl b_SVaiV^^_ ^VS_X]_W^_7 6b\Y Rl cQ] Vjݷ _[QXQ\Ybm
S\_WV^^lV [_^bcad[gYY Sa_UV c_T_ WV 96 Y\Y [Q[Yf6^YRdUm gY[\_S5 Sbݷ
bcQ\_ Rl b_SbV] `\_f_ ‑ n[aQ^Ya_SQ^Yp `aYi\_bm Rl UV\Qcm aQc^l6]ݷ
]Yݷ Y S^Y]QcV\m^_ bhYcQcm5 TUV [Q[_Z da_SV^m S\_WV^^_bcY7 EYTda^lV
b[_R[Y XQ bhݷc bS_Yf _b_RV^^_bcVZ SbV ncY `a_R\V]l b^Y]Qoc7

;bcQcY5 [_]Q^UQ 965 [Q[ Y UadTYV [_]Q^Ul5 Y]VVc aVXd\mcQc ‑ U\p
^Vݷ _^ aQSV^ aVXd\mcQcd `_b\VU^VZ [_]Q^Ul YX Sl`_\^pSiVZbp SVc[Y7
Hc_Rl nc_ _R^QadWYcm5 `_`a_RdV] bUV\Qcm cQ[C

C5D 2 :99
C5D DD d96 42 2@EDC bN\ D 5H@B :92 2@EDC WX D 5H@B ;92f
@EDC 2B5CE<D 9C 4DD2

>Q`VhQcQ^_ cV`Vam RdUVc USV bca_[Y7 6b\Y S 2 ^V^d\VS_V X^QhV^YV ‑
nc_ RdUdc bca_[Y bN\ Y B5CE<D 9C :95 S `a_cYS^_] b\dhQV ‑ b__cSVc6
bcSV^^_ WX Y B5CE<D 9C ;97 3b`_]^YS <Yb` Y VT_ b`Vge_a]d 965 ]l
_`aVUV\ݷ^^_ _R^QadWY] bf_UbcS_ ‑ cQ] c_WV SlhYb\p\_bm X^QhV^YVD
aQX^YgQ ]VWUd <Yb`_] Y ]3< _[QXlSQVcbp S_ ]^_T_] cVa]Y^_\_TYhV6
b[_ZC cQ] Rl\Y e_a]l Y _^Y SlhYb\p\Ybm5 c_TUQ [Q[ XUVbm d ^Qb [_]Q^6
Ul Y _^Y Sl`_\^pocbp7 ;_^Vh^_5 b_UVaWQcV\m^Qp aQX^YgQ c_WV Vbcm ‑
]l [ ^VZ Vjݷ SVa^ݷ]bp7

1^Q\_TYh^_ S ]3< dbca_V^l Y [_^bcad[gYY gY[\_S ‑ Sbݷ nc_ [_]Q^6
Ul5 `aY^Y]QojYV bca_[Y S [QhVbcSV `QaQ]Vca_S7 BQ]l] caYSYQ\m^l]
_[QXlSQVcbp5 [Q[ _Rlh^_5 gY[\ G89<5 ‑ d nc_Z [_]Q^Ul USQ `QaQ]VcaQ5
`VaSlZ XQUQݷc SlaQWV^YV U\p db\_SYp5 Sc_a_Z ‑ b[aY`c S [QhVbcSV cV6
\Q gY[\Q7 >Q`aY]Va5 aQb`VhQcQcm QaTd]V^cl [_]Q^U^_Z bca_[Y ]_W^_
Y S_c cQ[C

C5D > 9
G89<5 K 4> E 41B73 M K
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@EDC 2@1B1=5D5B 4> 9C d<9>45H 41B7F 4>f2
C5D > d5H@B 4> 4 :f

M

=VWUd `a_hY]5 ^Q `aY]VaV G89<5 ]_W^_ ^QT\pU^_ `a_UV]_^bcaYa_6
SQcm aQX^Ygd ]VWUd Yb`_\mX_SQ^YV] [QSlhV[ Y eYTda^lf b[_R_[5 _b_6
RV^^_ S db\_S^lf SlaQWV^Ypf7 3^dcaY eYTda^lf b[_R_[ Y^cVa`aVcQ6
c_a ^V `_UbcQS\pVc S]Vbc_ `VaV]V^^lf Yf X^QhV^Yp5 `_b[_\m[d 4 S_b6
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_RaQcYcbp dWV [ T\_RQ\m^l] `VaV]V^^l]C

5 C5D H ;>
;>
5 C5D I <?
<?
5 Hh@<EChI
?:
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9b`_\mXdp ncd S_X]_W^_bcm5 b_faQ^pZcV R\QT_aQXd]YVC `_]^YcV5 T\_6
RQ\m^lV `VaV]V^^lV ‑ QRb_\oc^_V SbV\V^b[_V X\_1 @a_gVUdad
Hh@<EChI ]l `aYSV\Y \Yim U\p Y\\obcaQgYY7

CV_aVcYhVb[Y `QaQ]Vca [_]Q^Ul 7<?21< ]_WVc Rlcm5 [Q[ Y \oR_V
UadT_V X^QhV^YV5 SlhYb\V^ S_ SaV]p aQR_cl7 >Q`aY]Va5 `a_gVUdaQ

@B?3 @B9>Dh1>4h3<51B K >1=5 M K
7<?21< 4>1=5
5F1< 2 @EDC e44>1=5 2
C5D 4>1=5 22

M

`aY^Y]QVc ^Q Sf_U Y]p T\_RQ\m^_Z `VaV]V^^_Z5 `VhQcQVc Vݷ X^QhV^YV5
Q bQ]_Z `VaV]V^^_Z `aYbSQYSQVc `dbcdo bca_[dC

5 C5D H 212B1 ;1412B12
12B1 ;1412B1
5 @B9>Dh1>4h3<51B H
12B1 ;1412B1
5 @EDC 14H2
12
5

@_ `aQSUV T_S_ap5 cQ[ ^Y[_TUQ ^V UV\Qoc5 Y c_]d Vbcm gV\lf USV `aYhY6
^l7 3_6`VaSlf5 _RaQcYcV S^Y]Q^YV5 [ [Q[Y] dfYjaV^Yp] ^Q] `aYi\_bm
`aYRVT^dcm5 hc_Rl _RaQcYcmbp [ T\_RQ\m^_Z `VaV]V^^_Z5 Y]p [_c_a_Z
^Qf_UYcbp S UadT_Z 1\_[Q\m^_Z2 `VaV]V^^_ZD aQXTQUQcm aVRdb b [_]Q^6
U_Z 5F1<5 [QSlh[Q]Y 1Q ^V eYTda^l]Y b[_R[Q]Y5 XUVbm nc_ SQW^_2 Y
n[aQ^Ya_SQ^^l] X^Q[_] U_\\QaQ `aVU_bcQSY] hYcQcV\o bQ]_bc_pcV\m6
^_7 3_6Sc_alf5 `_\mXQ _c cQ[_Z `a_gVUdal U_S_\m^_ b_]^YcV\m^Q5 SVUm
_^Q ]_WVc VhQcQcm`ݷ Y _hYjQcmݷ c_\m[_ T\_RQ\m^lV `VaV]V^^lV ‑ b
\_[Q\m^_Z `VaV]V^^_Z UadT_Z `a_gVUdal d ^Vݷ ^YhVT_ ^V `_\dhYcbp7

6b\Y S_X^Y[QVc ^V_Rf_UY]_bcm VaVUQcm`ݷ S `a_gVUdad `VaV]V^^doݷ
1S _c\YhYV _c Vݷ X^QhV^Yp25 nc_ c_WV S`_\^V ]_W^_ dbca_Ycm7 ]3< `aVU_6
bcQS\pVc U\p nc_T_ b`_b_R icQc^lZ Y5 S _c\YhYV _c SliV`aYSVUݷ^^_T_
cao[Q5 [_aaV[c^lZ7 ;_]Q^UQ E@F1B `_XS_\pVc SSVbcY S [_^cV[bcV `a_6
gVUdal bY^_^Y]l U\p `VaV]V^^lf YX _RkV]\ojVT_ [_^cV[bcQ5 c_ Vbcm5
`_`a_bcd T_S_ap5 YX c_T_ [_^cV[bcQ5 _c[dUQ `a_gVUdaQ Rl\Q SlXSQ^Q7
NcQ [_]Q^UQ `aY^Y]QVc hݷc^_V hYb\_ QaTd]V^c_S ‑ USQ Y\Y R_\VVD Qa6
Td]V^cl `_`Qa^_ XQUQoc Y]V^Q `VaV]V^^lf YX S^Vi^VT_ [_^cV[bcQ Y
b__cSVcbcSdojYV Y]V^Q \_[Q\m^lf bY^_^Y]_S7 >Q`aY]Va5

E@F1B H ?EDhH I ?EDhI J ?EDhJ

bUV\QVc `VaV]V^^lV H5 I Y J YX _RkV]\ojVT_ [_^cV[bcQ U_bcd`^l]Y
S cV[djVZ `a_gVUdaV `_U Y]V^Q]Y ?EDhH5 ?EDhI Y ?EDhJ7 ?Rlh^_ ncQ
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S_X]_W^_bcm Yb`_\mXdVcbp5 hc_Rl _aTQ^YX_SQcm `VaVUQhd `QaQ]VcaQ `_
Y]V^Y ‑ Q^Q\_T F1B6`QaQ]VcaQ @Qb[Q\p5 `VaVUQhY QUaVbQ YX BY Y\Y
`VaVUQhY `_ bbl\[V YX BY447 5\p `aY]VaQ `VaV`YiV] ^Qid [_]Q^Ud
@B9>Dh1>4h3<51BC

@B?3 @B9>Dh1>4h3<51B K >1=5 M K
E@F1B 4>1=5 F1B
@EDC 4F1B
C5D F1B 22

M

8UVbm ]l `aVU`_\QTQV]5 hc_ hVaVX `QaQ]Vca >1=5 ^Q] `VaVUQ\Y Y]p `V6
aV]V^^_Z5 [_c_aQp bdjVbcSdVc S [_^cV[bcV SlXlSQojVT_D U\p aQR_cl b
nc_Z `VaV]V^^_Z ]l SS_UY] \_[Q\m^lZ bY^_^Y] F1B Y UQ\miV `_\mXd6
V]bp ncY] bY^_^Y]_] [Q[ _Rlh^_Z `VaV]V^^_Z7 3 _c\YhYV _c `aVUlUd6
jVZ SVabYY5 nc_c SQaYQ^c `a_gVUdal @B9>Dh1>4h3<51B RdUVc `aV[aQb^_
aQR_cQcm b \_[Q\m^l]Y `VaV]V^^l]Y S UadTYf `a_gVUdaQf5 UQ Y aVQ6
\YXQgYp bcQ\Q `a_jV5 `_^pc^VV Y S__RjV `aYpc^VVC Sb6ݷcQ[Y [_^bcad[6
gYp b 5F1<5 [QSlh[Q]Y Y U_\\Qa_] `aVUbcQS\p\Q b_R_Z ^V_hVSYU^lZ Y
^V[aQbYSlZ fQ[5 Q XUVbm _^ ^Q] dWV ^V caVRdVcbp7

@aYSVUݷ] Vjݷ _UY^ `aY]Va ‑ `a_gVUdad5 ]V^pojdo ]VbcQ]Y X^Q6
hV^Yp USdf `VaV]V^^lfC

@B?3 CG1@ K1 2M K
E@F1B 41 @ 42 A
C5D D 4@
C5D @ 4A
C5D A 4D
B5DEB> KM

M

@a_SVapV]C

5 C5D H ;> D C5D I <?
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5 @EDC 24H 4I2
;> <?
5 CG1@ H I
5 @EDC 24H 4I2
<? ;>
5

3__RjV6c_ E@F1B `_XS_\pVc _RaQcYcmbp ^V c_\m[_ [ `VaV]V^^l] YX [_^cV[bcQ
SlXlSQojVT_5 ^_ Y YX \oR_T_ UadT_T_5 S`\_cm U_ T\_RQ\m^_T_7 5\p nc_T_ `aY6
]V^pVcbp Vjݷ _UY^ `QaQ]Vca5 d[QXlSQV]lZ `VaSl]D nc_c `QaQ]Vca U_\WV^ Rlcm
\YR_ ^QcdaQ\m^l] hYb\_] :5 ; Y c7 U75 [_c_a_V _X^QhQVc5 ^Q b[_\m[_ eaVZ]_S
b\VUdVc `_U^pcmbp `_ bcV[d5 \YR_ QRb_\oc^l] ^_]Va_] bcV[_S_T_ eaVZ]Q ‑ 39
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1T\_RQ\m^Qp _R\Qbcm SYUY]_bcY25 3: 1[_^cV[bc `a_gVUdal5 SlXSQ^^_Z ^Q SVaf6
^V] da_S^V2 Y c7 U7 3 aVQ\m^_Z WYX^Y YXaVU[Q Yb`_\mXdVcbp SQaYQ^c 39 U\p
b_XUQ^Yp bY^_^Y]_S T\_RQ\m^lf `VaV]V^^lf `_U UadTY]Y Y]V^Q]YD X^QhV^YV :
1VbcVbcSV^^_5 RVX X^Q[Q 2ݷ3ݷ b__cSVcbcSdVc [_^cV[bcd SlXlSQojVT_5 VT_ ^Vc
^QU_R^_bcY d[QXlSQcm pS^_ ‑ Y]V^^_ _^_ Yb`_\mXdVcbp `_ d]_\hQ^Yo7 @a_ Yb6
`_\mX_SQ^YV X^QhV^YZ5 _c\Yh^lf _c 39 Y :5 S _U^_] YX _`YbQ^YZ5 `_`QSiYfbp
QSc_ad5 Rl\_ b[QXQ^_ \Q[_^Yh^_V I?E’B5ݷ @B?212<I 1C;9>7 6?B DB?E2<57;ݷ

;_\m b[_a_ ^Q] `aYi\_bm _RbdUYcm [_]Q^Ud E@F1B5 d`_]p^V] XQ_U^_ a_U6
bcSV^^do VZ [_]Q^Ud E@<5F5<5 [_c_aQp `_XS_\pVc S [_^cV[bcV _U^_T_ YX _RkV]6
\ojYf eaVZ]_S Sl`_\^Ycm gV\lZ b[aY`c7 @VaSlZ Vݷ QaTd]V^c dbca_V^ c_h^_
cQ[ WV5 [Q[ `VaSlZ QaTd]V^c E@F1B5 Y c_h^_ cQ[ WV ^Qbc_pcV\m^_ aV[_]V^UdVcbp
S_XUVaWQcmbp _c Yb`_\mX_SQ^Yp X^QhV^YZ5 _c\Yh^lf _c 39 Y :D `_ d]_\hQ^Yo Yb6
`_\mXdVcbp [Q[ aQX :5 ^_ _`dbcYcm `VaSlZ QaTd]V^c ]_W^_ \Yim S b\dhQV5 Vb\Y
b\VUdojYZ QaTd]V^c ^V ^QhY^QVcbp ^Y b gYeal5 ^Y b_ X^Q[Q 37 3bV _bcQ\m6
^lV QaTd]V^cl5 b[_\m[_ Rl Yf ^Y Rl\_5 _RkVUY^pocbp S _UY^ 1[Q[ b`Yb[Y2 Y
Sl`_\^pocbp S [QhVbcSV b[aY`cQ S [_^cV[bcV XQUQ^^_T_ eaVZ]Q7 NcQ [_]Q^UQ
haVXSlhQZ^_ `_\VX^Q `aY b_XUQ^YY ^_Slf d`aQS\pojYf bcad[cda ‑ ^Q`aY]Va5
Vb\Y SQ] `aYUݷc S T_\_Sd Sb6ݷcQ[Y SSVbcY S ]3< gY[\ b `_bcdb\_SYV]D R_\miV
_^Q `aQ[cYhVb[Y ^Y U\p hVT_ ^V ^dW^Q7

3_X]_W^_5 hYcQcV\m dWV U_TQUQ\bp5 hc_ `VaV]V^^Qp S ]3< b_XUQݷcbp
`aY `VaS_] `aYbSQYSQ^YYD ncQ _`VaQgYp _RaQcY]Q ‑ `VaV]V^^do ]_W6
^_ \Y[SYUYa_SQcm b `_]_jmo [_]Q^Ul E>C5D7 ]3< `_XS_\pVc dX^Qcm5
bdjVbcSdVc \Y S cV[djV] [_^cV[bcV `VaV]V^^Qp b XQUQ^^l] Y]V^V] ‑
U\p nc_T_ Yb`_\mXdVcbp [_]Q^UQ 9>6? b `_U[_]Q^U_Z 5H9CDCD ^Q`aY]Va5
9>6? 5H9CDC H S_XSaQjQVc :5 Vb\Y `VaV]V^^Qp H S cV[djV] [_^cV[bcV
Vbcm5 Y 9 S `a_cYS^_] b\dhQV7 ;_]Q^UQ 9>6? S__RjV `_XS_\pVc ]^_6
T_V dX^Qcm _ cV[djV] b_bc_p^YY Y^cVa`aVcQc_aQD `_Ua_R^_bcY hYcQcV\m
^QZUݷc S cVf^YhVb[_Z U_[d]V^cQgYY7

:;7;7>7 ?RaQR_c[Q _b_Rlf bYcdQgYZ
3liV ]l S _U^_] YX `aY]Va_S Sl^dWUV^l Rl\Y `aYRVT^dcm [ _RaQ6

R_c[V _iYR[Y b `_]_jmo [_]Q^Ul 31D38D aQXRVaݷ]bp b ^VZ `_Ua_R^VV7
;Q[ ]l X^QV]5 [_]Q^UQ S ]3<5 XQSVaiYS Sl`_\^V^YV5 S_XSaQjQVc ^V[_V
X^QhV^YV7 ;a_]V c_T_5 ^V[_c_alV [_]Q^Ul _[QXlSQoc S\Yp^YV ^Q Sl6
`_\^V^YV c_T_ eaQT]V^cQ `a_TaQ]]l5 S [_c_a_] _^Y Rl\Y SlXSQ^lC nc_
[_]Q^Ul B5DEB>5 2B51; Y 3?>D9>E57 @a_ B5DEB> ^Q] YXSVbc^_5 hc_ _^Q
XQSVaiQVc Sl`_\^V^YV `a_gVUdalD U_RQSY]5 hc_ _^Q cQ[WV b`_b_R^Q XQ6
SVaiYcm [_]Q^Ud SVaf^VT_ da_S^p 1^Q`aY]Va5 Vb\Y S^V `a_gVUda UQcm
[_]Q^Ud gY[\Q5 Q S VT_ cV\V SbcaVcYcbp B5DEB>2 Y Sl`_\^V^YV S^Vi^V6
T_ b[aY`cQ5 SlXSQ^^_T_ [_]Q^U_Z C?EB357 ;_]Q^UQ 3?>D9>E5 U_ba_h^_
XQSVaiQVc Sl`_\^V^YV cV\Q gY[\Q 1_U^_Z YcVaQgYY25 [_]Q^UQ 2B51; ‑
Sl`_\^V^YV gY[\Q gV\Y[_]7

3l5ݷ; SVa_pc^_5 ^Q`aQiYSQVcVbm ^Q ^V`aYpc^_bcYݷ 1Q^T\727
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5_RQSY] [ nc_]d `VaVh^o [_]Q^Ud 5BB?B5 [_c_aQp _Rlh^_ SlXlSQ6
Vcbp b _U^Y] QaTd]V^c_] ‑ b__RjV^YV] _R _iYR[VD S nc_] b\dhQV Y^6
cVa`aVcQc_a ݷaQX]QclSQVcݷ bcV[ SlXSQ^^lf Y `_[Q ^V XQSVaiYSiYfbp
[_]Q^U5 `_[Q \YR_ ^V SbcaVcYcbp 31D385 \YR_ bcV[ ^V _`dbcVVcD S `_b\VU6
^V] b\dhQV Y^cVa`aVcQc_a bQ] SlUQbc b__RjV^YV _R _iYR[V ‑ a_S^_
c_5 [_c_a_V d[QXQ^_ `QaQ]Vca_] [_]Q^Ul 5BB?B5 Y `\ob [ nc_]d Y^6
e_a]QgYo _ ݷ[_^^aQX]_cQݷ bcV[V5 c_ Vbcm [Q[YV [_]Q^Ul _c[dUQ Rl\Y
SlXSQ^l ^Q ]_]V^c Sl`_\^V^Yp 5BB?B7

5\p `_^Y]Q^Yp aQR_cl [_]Q^Ul 31D38 ^Q] `aYUݷcbp aQX_RaQcmbp5
[Q[ Y]V^^_ 1[Q[Y] _RaQX_]2 ^V[_c_alV [_]Q^Ul dfYcapocbp S\Ypcm
^Q c_5 hc_ `a_Ybf_UYc S_[adT ^Yf5 YX]V^pp 1^Q bQ]_] UV\V ‑ `a_6
bc_ `aValSQp2 `_b\VU_SQcV\m^_bcm Yb`_\^V^Yp [_]Q^U ^Q _U^_] Y\Y
^Vb[_\m[Yf S^Vi^Yf da_S^pf S\_WV^^_bcY7 3`a_hV]5 Sbݷ _[QXlSQVcbp
T_aQXU_ `a_jV5 hV] ]_T\_ Rl RlcmC [a_]V bS_VT_ aVXd\mcQcQ5 \oRQp
[_]Q^UQ S ]3< TV^VaYadVc Vjݷ Y [_U XQSVaiV^Yp 7 CQ[_Z [_U `aVU6
bcQS\pVc b_R_Z gV\_V hYb\_D U\p `pcY hYbV\5 Yb`_\mXdV]lf RQX_Sl]Y
baVUbcSQ]Y ]3<5 `aVUdb]_caV^l ^QXSQ^YpC ?; 1925 5BB?B 1:25 B5DEB> 1;25
2B51; 1<2 Y 3?>D9>E5 1=27 2_\miY^bcS_ [_]Q^U Yb`_\mXdVc [_U 95 _X^Q6
hQojYZ ^_a]Q\m^_V XQSVaiV^YV b S_XSaQc_] aVXd\mcQcQ7 9^cVaVb^_5
hc_ ]3< `_UUVaWYSQVc `a_YXS_\m^lV hYb\Q S [QhVbcSV cQ[Yf [_U_SD nc_
bUV\Q^_5 hc_Rl UQcm S_X]_W^_bcm `_\mX_SQcV\o SS_UYcm bS_Y b_RbcSV^6
^lV d`aQS\pojYV bcad[cdal5 Yb`_\mXdojYV Q\mcVa^QcYS^lV ]_UV\Y
`VaVUQhY d`aQS\V^Yp7

;_TUQ Y^cVa`aVcQc_a Sl`_\^pVc _U^d XQ UadT_Z [_]Q^Ul5 b_bcQS6
\pojYV b[aY`c 1\YR_ SVbm gV\Y[_]5 \YR_ cV\_ [Q[_Z6^YRdUm d`aQS\p6
ojVZ [_^bcad[gYY25 _^ `_b\V XQSVaiV^Yp [QWU_Z _cUV\m^_Z [_]Q^Ul
`a_SVapVc [_U5 b [_c_al] ncQ [_]Q^UQ XQSVaiY\Qbm7 ;Q[ ]_W^_ XQ6
]VcYcm5 c_\m[_ [_U 9 U_`db[QVc Sl`_\^V^YV b\VUdojVZ [_]Q^Ul YX
b[aY`cQD \oR_Z ^V^d\VS_Z [_U XQbcQS\pVc Y^cVa`aVcQc_a ^V]VU\V^^_
`aV[aQcYcm Sl`_\^V^YV ^Q cV[djV] da_S^V7

5Q\m^VZiVV XQSYbYc _c c_T_5 [Q[ dbca_V^l _RkV]\ojYV [_^cV[bcl
Sl`_\^V^Yp7 9^cVa`aVcQc_a S \oR_] b\dhQV RdUVc `_U^Y]Qcmbp `_ bcV6
[d ncYf [_^cV[bc_S5 `_[Q ^V ^QZUݷc cQ[_Z5 S [_c_a_] Y]VVcbp _RaQR_c6
hY[ b__cSVcbcSdojVT_ [_UQ XQSVaiV^Yp7 3 hQbc^_bcY5 SbV gY[\l _RaQ]6
\poc Sl`_\^V^YV bS_VT_ cV\Q _RaQR_c[_Z X^QhV^YZ < Y =5 R\QT_UQap hV6
]d S ^Yf aQR_cQoc 2B51; Y 3?>D9>E57 @a_gVUdal5 SSVUݷ^^lV [_]Q^U_Z
@B?35 _RSViYSQoc bS_ݷ cV\_ _RaQR_chY[_]5 `VaVfSQclSQojY] [_U ;5 Y
c_ WV bQ]_V UV\QVc bQ] Y^cVa`aVcQc_a U\p [_]Q^U SVaf^VT_ da_S^p5 Q
[_]Q^UQ C?EB35 ‑ U\p cV[bcQ S^Vi^VT_ b[aY`cQ5 R\QT_UQap hV]d S ^Yf
S_ SbVf `aQSY\m^_ baQRQclSQVc [_]Q^UQ B5DEB>7 ;_U : ^V _RaQRQclSQVc
^Y[c_5 cQ[ hc_ Vb\Y ]l bQ]Y ^V SbcQSY]5 TUV ^dW^_5 [_]Q^Ud 31D385
bcV[ RdUVc aQX]_cQ^ U_ [_^gQ Y ]l dSYUY] UYQT^_bcY[d5 SlUQ^^do Y^6
cVa`aVcQc_a_]7 Hc_6c_ `_f_WVV `a_YX_ZUݷc5 Vb\Y `aY]V^Ycm 2B51; Y\Y
3?>D9>E5 S^V gY[\Q5 f_cp aQX]_c[Yݷ U_ [_^gQݷ XUVbm ^V RdUVcC [_Ul <



ݷ :;7;7 PXl[ ]3< >?:

Y = ݷc\_SYc_ݷ \oR_Z YX _RaQR_chY[_S5 bUV\Q^^lZ U\p B5DEB> 1S_[adT
cV\Q ed^[gYY5 [_]Q^Ul SVaf^VT_ da_S^p Y\Y S [_]Q^UV C3B9@D25 Q `_6
b[_\m[d cQ[Qp bYcdQgYp _iYR_h^Q5 UQ\m^VZiQp aQX]_c[Q bcV[Q `_ZUݷc
dWV b [_U_] : 1c7 V7 _RaQR_chY[ Sl`_\^Yc [_]Q^Ud 5BB?B Y\Y bUV\QVc
Q^Q\_TYh^_V VZ UVZbcSYV27

;_]Q^UQ B5DEB> `_XS_\pVc XQSVaiYcm cV[djdo `a_gVUdad 1Y\Y
_RkV[c5 `aYaQS^V^^lZ [ ^VZ2 ^V c_\m[_ b [_U_] 95 ^_ Y b \oRl] Uad6
TY]7 5\p nc_T_ Yb`_\mXdVcbp _`gYp 63?455 `QaQ]Vca_] [_c_a_Z ]_WVc
b\dWYcm [Q[ hYb\_ 195 : Y c7 U7 ‑ S__RjV T_S_ap5 `a_YXS_\m^_V gV6
\_V ^V_caYgQcV\m^_V25 cQ[ Y db\_S^lV _R_X^QhV^Yp ‑ b\_SQ ?;5 5BB?B5
B5DEB>5 2B51; Y 3?>D9>E5 1b__cSVcbcSV^^_ U\p X^QhV^YZ 95 :5 ;5 < Y =27
CV`Vam ]l X^QV]5 [Q[ ^Q`YbQcm bS_Y b_RbcSV^^lV [_]Q^Ul S]Vbc_ 2B51;
Y 3?>D9>E5C

@B?3 =Ih2B51; KM K B5DEB> 63?45 < M
@B?3 =Ih3?>D KM K B5DEB> 63?45 = M

Y\Y cQ[C

@B?3 =Ih2B51; KM K B5DEB> 63?45 2B51; M
@B?3 =Ih3?>D KM K B5DEB> 63?45 3?>D9>E5 M

>QU_ b[QXQcm5 hc_ [_]Q^UQ B5DEB> ^Q`YbQ^Q cQ[5 hc_Rl `_^Y]Qcm bca_6
[_SlV _R_X^QhV^Yp [_U_S5 ^_ R_\miV ^YTUV Yf Yb`_\mX_SQcm ^V\mXp5 S_
SbVf _bcQ\m^lf ]VbcQf `a_TaQ]]l S \oR_] b\dhQV `aYUݷcbp `_\mX_6
SQcmbp hYb\Q]Y7

AQR_cQcm =Ih2B51; Y =Ih3?>D RdUdc QRb_\oc^_ cQ[ WV5 [Q[ Y
Yf Sbca_V^^lV `a_c_cY`l7 >Q]^_T_ Y^cVaVb^VV bYcdQgYp b [_U_] ;
1B5DEB>2C nc_c [_U `_XS_\pVc ^Q`YbQcm `a_gVUdad5 [_c_ado ]_W^_ Yb6
`_\mX_SQcm S]Vbc_ B5DEB>7 >Q`aY]VaC

@B?3 B5DJKL KM K B5DEB> 63?45 ; JKL M

6b\Y cV`Vam ^Q`YbQcm `a_gVUdad Y UQcm S ^VZ ncd [_]Q^Ud5 c_ cQ[Qp
`a_gVUdaQ SVa^ݷc bca_[d JKL7 >Q`aY]Va5 `a_gVUdaQ @C

@B?3 @ K H M K
96 K 4H FF : M K

B5DJKL
M 5<C5 K

B5DEB> KM
M

M

RdUVc S_XSaQjQcm bca_[d JKL5 Vb\Y Vݷ QaTd]V^c ‑ hYb\_ :5 Y `dbcdo
bca_[d ‑ U\p \oRlf UadTYf hYbV\7



>?; ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

3Va^ݷ]bp cV`Vam [ c_]d5 aQUY hVT_ ]l XQcVp\Y Sbݷ nc_ _RbdWUV^YV ‑
[ [_]Q^UV 31D387 ?^Q `aY^Y]QVc _UY^ Y\Y USQ QaTd]V^cQ<D `VaSlZ YX
^Yf ‑ b_RbcSV^^_ b[aY`c5 [_c_alZ ]_WVc [_^hYcmbp _Q[6c]ݷ ^V cQ[5ݷ
Sc_a_Z 1^V_RpXQcV\m^lZ2 ‑ Y]p `VaV]V^^_Z U\p XQ^VbV^Yp aVXd\mcQ6
cQ7 3 R_\miY^bcSV b\dhQVS Sc_a_Z QaTd]V^c _RpXQcV\m^_ ^dWV^5 SVUm
Y^QhV aVXd\mcQc Sl`_\^V^Yp b[aY`cQ 1Vb\Y5 [ `aY]Vad5 _^ Sl`_\^Ycbp
db`Vi^_2 ]l dWV ^Y[Q[Y] b`_b_R_] ^V dX^QV]7

@dbcm5 [ `aY]Vad5 d ^Qb Vbcm `a_gVUdaQ CEC@939?EC5 [_c_ado ^Q]
^QU_ SlXSQcm b `QaQ]Vca_] =; Y [_c_aQp `aY nc_] ]_WVc _f_\`ݷ [_^6
hYcmbp5ݷ c_ Vbcm TUV6c_ S f_UV Vݷ Sl`_\^V^Yp ]_WVc S_X^Y[^dcm _iYR6
[Q5 [_c_ado ]l f_cV\Y Rl `VaVfSQcYcm Y _RaQR_cQcm7 B__cSVcbcSdojQp
[_]Q^UQ 31D38 RdUVc SlT\pUVcm cQ[C

31D38 K CEC@939?EC =; M B5CE<D

8UVbm B5CE<D ‑ Y]p `VaV]V^^_Z5 S [_c_ado b\VUdVc XQ^VbcY aVXd\mcQc
Sl`_\^V^Yp K CEC@939?EC =; M7 BQ]Q [_]Q^UQ SVa^ݷc [_U5 b [_c_al]
XQSVaiYcbp b[aY`c5 c_ Vbcm5 b[_aVV SbVT_5 hYb\_ 9 1Sbݷ S `_apU[V2 Y\Y
: 1S_X^Y[\Q _iYR[Q27 8^QhV^YV5 S_XSaQjݷ^^_V [_]Q^U_Z 31D385 ^Q]5
_hVSYU^_5 SQW^_5 cQ[ hc_ SlXlSQcm [_]Q^Ud 31D38 ^dW^_ [Q[6^YRdUm
cQ[C

C5D 3?45 d31D38 K CEC@939?EC =; M B5CE<Df

@_b\V Sl`_\^V^Yp cQ[_Z bca_h[Y S `VaV]V^^_Z 3?45 ]_WVc Rlcm X^QhV6
^YV 9 ‑ S nc_] b\dhQV SlX_S `a_gVUdal CEC@939?EC `a_iݷ\ db`Vi^_5
aVXd\mcQc Vݷ Sl`_\^V^Yp ^Qf_UYcbp S `VaV]V^^_Z B5CE<DD \YR_ 3?45
]_WVc b_UVaWQcm : ‑ c_TUQ X^QhV^YV] B5CE<D RdUVc cV[bc b__RjV^Yp
_R _iYR[V7

?bcQ\m^lf X^QhV^YZ XUVbm ]_W^_ ^V _WYUQcm5 f_cp5 [_^Vh^_5 Vb\Y XQUQcm6
bp gV\mo cQ[_V dbca_Ycm5 c_ Sbݷ S_X]_W^_C U\p \oRlf X^QhV^YZ5 [a_]V < Y =5
U_bcQc_h^_ SlXSQcm YX CEC@939?EC 1`ap]_ Y\Y [_bSV^^_2 [Q[do6^YRdUm `a_gV6
Udad5 [_c_aQp Sl`_\^Yc B5DEB> 63?45 b b__cSVcbcSdojY] [_U_]D U\p < Y = cQ6
[_Z B5DEB> `aYUݷcbp aQb`_\_WYcm `ap]_ S cV\V CEC@939?EC5 Y^QhV VT_ _c\_Spc
aQ^miV Y `aVSaQcpc S [_U :7

5Q\miV S ^QiVZ `a_TaQ]]V5 `_6SYUY]_]d5 U_\WV^ bc_pcm
[Q[_Z6^YRdUm 96 Sa_UV cQ[_T_C

96 K 43?45 FF : M K
@EDC CD45BB 2NBB?BC EE4B5CE<DGG2

M 5<C5 K
@EDC 2\E335CCD D85 B5CE<D 9C 4B5CE<D2

M
<3 SVabYY ]3< A7> Rl\ U_RQS\V^ Vjݷ Y caVcYZ QaTd]V^c U\p 31D385 ^_ ]l db\_6

SY\Ybm _RbdWUQcm ݷQbbYhVb[do\]ݷ SVabYo A7=D [ c_]d WV `_Ua_R^_V _`YbQ^YV nc_T_
caVcmVT_ QaTd]V^cQ XQ^p\_ Rl b\Yi[_] ]^_T_ ]VbcQ5 Q _Rkpb^V^YV5 [Q[ Y] `_\mX_6
SQcmbp ‑ Vjݷ R_\miV5 Y5 hc_ bQ]_V _RYU^_V5 Sbݷ aQS^_ ncY X^Q^Yp ^V Y]Voc iQ^b_S
SQ] `aYT_UYcmbp7
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=_W^_5 [_^Vh^_5 _R_ZcYbm RVX C5D Y `VaV]V^^_Z 3?455 XQ`Yf^dS 31D38
`ap]_ S db\_SYV 96’QD S `aY^gY`V5 nc_ UV\_ S[dbQ5 ^_ pb^VV `a_TaQ]]Q
_c nc_T_ ^V bcQ^Vc7

:;7;7?7 EQZ\l5 `_c_[Y Y S^Vi^YV [_]Q^Ul
>QR_a [_]Q^U ]3<5 _cSVhQojYZ XQ aQR_cd b eQZ\Q]Y Y\Y5 c_h^VV

T_S_ap5 b `_c_[Q]Y SS_UQ6SlS_UQ5 ^Q `VaSlZ SXT\pU ^Q`_]Y^QVc Y^6
cVaeVZb5 `aYSlh^lZ ^Q] `_ pXl[d BYD ^Q Sc_a_Z SXT\pU nc_c ^QR_a
[_]Q^U `aVUbcQݷc ^V[Y] TYRaYU_] ^YX[_da_S^VS_T_ Y Slb_[_da_S^VS_6
T_ SS_UQ6SlS_UQ 1b]7 c7 ;5 T\7 =7= Y 25>7;7<ݷ ^_ Y nc_ \Yim ^QhQ\_ Ybc_aYY7
;_]Q^UQ ?@5>5 `aVU^QX^QhV^^Qp U\p _c[alcYp eQZ\Q5 d]VVc XQ_U^_
Vjݷ Y XQ`db[Qcm S^Vi^YV [_]Q^Ul5 `VaVfSQclSQp Yf bcQ^UQac^lZ SS_U
Y\Y SlS_U5 ^_ Y nc_ ^V b\Yi[_] dUYSYcV\m^_ U\p cVf5 [c_ X^Q[_] b
ed^[gYp]Y @?@5> Y @3<?C5 YX RYR\Y_cV[Y BY7 >Qbc_pjYV `aY[\ohV6
^Yp ^Qh^dcbp5 Vb\Y SQ] `aYUݷc S T_\_Sd _RaQRQclSQcm ^Q ]3< ^V cV[6
bc_SlV5 Q RY^Qa^lV UQ^^lV7 ;Q[ ]l `_]^Y]5 S pXl[V ]3< Vbcm c_\m[_
bca_[Y5 ^Y[Q[Yf UadTYf cY`_S UQ^^lf ^VcD aQR_cQcm b RY^Qa^l]Y UQ^6
^l]Y `aY nc_] S_X]_W^_5 `a_bc_ Yf `aYf_UYcbp `aVUbcQS\pcm S SYUV
bca_[7 >_ ‑ _R_ Sbݷ] `_ `_apU[d7

5\p _c[alcYp eQZ\Q b\dWYc [_]Q^UQ ?@5>5 `aY^Y]QojQp _c _U^_6
T_ U_ caݷf `QaQ]Vca_S7 B Vݷ `VaSl] `QaQ]Vca_] Sbݷ Sa_UV Rl `a_bc_ ‑
nc_ Y]p eQZ\QD ^_ [ ^V]d ]l Vjݷ SVa^ݷ]bp7 3c_a_Z `QaQ]Vca5 Vb\Y
_^ Vbcm5 XQUQݷc aVWY] _c[alcYp eQZ\Q5 `aYhݷ] nc_c aVWY] ]_W^_ XQ6
UQcm `_ Q^Q\_TYY b_ Sc_al] `QaQ]Vca_] ed^[gYY 6?@5> 1b]7 2>7=7=ݷ ‑
bca_[Q 2B2 _X^QhQVc hcV^YV5 2B42 ‑ hcV^YV Y XQ`Ybm bdjVbcSdojVT_
eQZ\Q5 2G2 ‑ c_\m[_ XQ`Ybm5 2G42 ‑ hcV^YV Y XQ`Ybm5 ^_ S _c\YhYV _c
2B42 S nc_] b\dhQV eQZ\ b_XUQݷcbp5 Q Vb\Y _^ dWV Vbcm5 VT_ b_UVaWY]_V
bRaQblSQVcbpD 212 1_c b\_SQ 1@@5>42 _c[alSQVc eQZ\ ^Q U_RQS\V^YV S
[_^Vg7 ;Q[ Y S_ Sc_a_] `QaQ]VcaV 6?@5>5 XUVbm ]_W^_ Yb`_\mX_SQcm
Rd[Sd 2 U\p d[QXQ^Yp5 hc_ `_c_[ RdUVc _RaQRQclSQcmbp [Q[ RY^Qa^lZ5
^_5 [Q[ hYcQcV\m5 S_X]_W^_5 `_]^Yc5 ed^[gYp 6?@5> ncd Rd[Sd YT^_aY6
adVcD S ]3< WV RY^Qa^lV `_c_[Y SS_UQ6SlS_UQ _c cV[bc_Slf _c\YhQocbp5
Y SVbm]Q bdjVbcSV^^_7

6bcm Y UadT_Z b`_b_R XQUQ^Yp Sc_a_T_ `QaQ]VcaQ ?@5>C nc_ ]_6
WVc Rlcm b`Yb_[5 b_bcQS\V^^lZ YX b\_S [MXWUb5 `[XWUb5 [M`[5 JYYNWM5
KRWJ[b5 L[NJ]5 NaLU5 WXL]]b5 WXWKUXLT Y ][^WL5 Y]VojYf c_c WV b]lb\5
hc_ Y b__cSVcbcSdojYV [_^bcQ^cl5 Yb`_\mXdV]lV b bYbcV]^l] SlX_6
S_] ?@5> ‑ Xh[MXWUb5 Xh][^WL Y c7 U7 13]7 25>7;7<ݷ c_\m[_ XUVbm _^Y XQ6
`YblSQocbp RVX `aVeY[bQ Xh7 >Q`aY]Va5 bca_[Q K`[XWUb L[NJ] ][^WLM
XQUQݷc [_]RY^QgYo e\QT_S5 f_a_i_ YXSVbc^do ^Q] Vjݷ b_ SaV]ݷ^ YXd6
hV^Yp `a_TaQ]]Ya_SQ^Yp ^Q QbbV]R\VaV ‑ _c[alcm eQZ\ ^Q XQ`Ybm5
b_XUQcm5 Vb\Y VT_ ^Vc5 Q Vb\Y Vbcm ‑ bRa_bYcm VT_ b_UVaWY]_V Y ^QhQcm
VT_ XQ`YblSQcm bݷ hYbc_T_ \YbcQ7ݷ



>?= ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

B]lb\ caVcmVT_ `QaQ]VcaQ S c_h^_bcY b_S`QUQVc b_ b]lb\_] caV6
cmVT_ `QaQ]VcaQ bYbcV]^_T_ SlX_SQ ?@5> ‑ nc_ `aQSQ U_bcd`Q [ eQZ\d5
[_c_alV b\VUdVc dbcQ^_SYcm5 Vb\Y eQZ\ b_XUQݷcbpD R_\VV c_T_5 Y XQUQݷc6
bp _^ c_h^_ cQ[ WV ‑ hYb\_]5 _Rlh^_ S_bm]VaYh^l]5 [_c_a_V5 [Q[ ]l
`_]^Y]5 S R_\miY^bcSV b\dhQVS aQS^_ 9???5 ^Q]^_T_ aVWV ‑ 9?995 Q
UadTYV X^QhV^Yp S__RjV `_hcY ^Y[_TUQ ^V Yb`_\mXdocbp7 6b\Y Sc_a_Z
`QaQ]Vca ^V `_UaQXd]VSQVc b_XUQ^Yp eQZ\Q5 c_ caVcYZ ]_W^_ 1Y ^dW6
^_2 _`dbcYcmD R_\VV c_T_5 X^QhV^YV 9??? [_]Q^UQ ?@5> Yb`_\mXdVc `_
d]_\hQ^Yo5 c_ Vbcm Y S nc_] b\dhQV pS^_ d[QXlSQcm caVcYZ `QaQ]Vca
^V ^dW^_7 =_W^_ b f_a_iVZ SVa_pc^_bcmo `aVUb[QXQcm5 hc_ SQ] nc_c
`QaQ]Vca S__RjV ^Y[_TUQ ^V `_caVRdVcbp7

?c]VcY]5 hc_ Y Sc_a_Z `QaQ]Vca ]_W^_ _`dbcYcm ‑ `_ d]_\hQ^Yo
eQZ\ _c[alSQVcbp S aVWY]V _]c_\mݷ hcV^YV7ݷ CQ[Y] _RaQX_]5 [_]Q^UQ

?@5> 269<57DHD2

_c[a_Vc eQZ\ 69<57DHD YX cV[djVZ UYaV[c_aYY ^Q hcV^YV5 Q USV [_]Q^6
Ul5 Y]VojYV QRb_\oc^_ _UY^Q[_SlZ b]lb\C

?@5> 269<57DHD2 2G2
?@5> 269<57DHD2 K`[XWUb L[NJ] ][^WLM

_c[a_oc c_c WV eQZ\ ^Q XQ`Ybm5 `aY ^V_Rf_UY]_bcY b_XUQS ^_SlZ eQZ\
Y\Y _`dbc_iYS bdjVbcSdojYZ7 ;Q[ hYcQcV\m dWV5 ]_W^_ ^QUVpcmbp5
X^QVc YX bS_VT_ _`lcQ5 ncY USQ SQaYQ^cQ `_[alSQoc `_UQS\pojVV R_\m6
iY^bcS_ b\dhQVS5 S_X^Y[QojYf ^Q `aQ[cY[V ‑ Vb\Y ^V bhYcQcm c_T_5
hc_ ]l ^YTUV ^V d[QXQ\Y Rd[Sd 25 c_ Vbcm aQR_cQV] b cV[bc_Sl]Y eQZ\Q6
]Y7 3`a_hV]5 Vb\Y Sl `YiVcV b[aY`c ^Q ]3< Y SQ] SUadT `_caVR_SQ\bp
RY^Qa^lZ SS_U6SlS_U ‑ `_Ud]QZcV5 `aQSY\m^_ \Y Sl SlRaQ\Y pXl[
`a_TaQ]]Ya_SQ^Yp7

;_]Q^UQ ?@5> S_XSaQjQVc S [QhVbcSV bS_VT_ aVXd\mcQcQ ]3<’VSb[YZ
Q^Q\_T eQZ\_S_T_ UVb[aY`c_aQ5 [_c_alZ5 VbcVbcSV^^_5 c_WV `aVUbcQS6
\pVc b_R_Z bca_[d7 Nc_ ]_Tdc Rlcm5 ^Q`aY]Va5 bca_[Y Sa_UV 69<5>5
69<5:; Y c7 `75 ^_ ^Qb nc_5 `_ YUVV5 S_\^_SQcm ^V U_\W^_C `_\dhV^^do
bca_[d ^dW^_ b_faQ^Ycm S `VaV]V^^_Z5 hc_Rl `_c_] Yb`_\mX_SQcm U\p
_`VaQgYZ SS_UQ6SlS_UQ Y U\p XQ[alcYp eQZ\Q5 Q hc�_ nc_ [_^[aVc^_ XQ
bca_[Q ‑ [Q[Qp ^Q] aQX^YgQ7 3lX_S [_]Q^Ul ?@5> ]_WVc SlT\pUVcm
[Q[6c_ cQ[C

C5D 64 d?@5> 269<57DHD2f

?c]VcY]5 hc_ U\p _R_X^QhV^Yp bcQ^UQac^lf `_c_[_S SS_UQ5 SlS_UQ Y
UYQT^_bcY[Y ]_W^_ Yb`_\mX_SQcm b__cSVcbcSV^^_ b\_SQ CD49>5 CD4?ED
Y CD45BB7

Nc_c SQaYQ^c _e_a]\V^Yp ?@5> ^V dhYclSQVc S_X]_W^_bcY S_X^Y[6
^_SV^Yp _iYR[Y7 6b\Y WV _iYR[Q S_X^Y[^Vc `aY Sl`_\^V^YY b[aY`cQ
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S [SQUaQc^lf b[_R[Qf 1S UQ^^_] b\dhQV nc_ [Q[ aQX [_]Q^UQ ?@5>25 c_
U_ Sl`_\^V^Yp _RkV]\ojVZ [_]Q^Ul 1S UQ^^_] b\dhQV C5D2 UV\_ ^V
U_ZUݷc7 @aQSY\m^VV RdUVc `_bcd`Ycm `aY]Va^_ cQ[C

96 K d31D38 K C5D 64 d?@5> 269<57DHD2f M ?@5>NBB?Bf M K
@EDC CD45BB 24?@5>NBB?B2
B5DEB> 61<C5D

M

8UVbm `_UaQXd]VSQVcbp5 hc_ UV\_ `a_Ybf_UYc S^dcaY [Q[_Z6^YRdUm `a_6
gVUdal5 _c[dUQ ]_W^_ SlZcY5 SVa^dS X^QhV^YV ݷWm_\ݷ [Q[ Y^UY[QgYo
`a_YbiVUiVZ _iYR[YD SQiQ `a_TaQ]]Q ]_WVc Rlcm _aTQ^YX_SQ^Q b_6
SVaiV^^_ Y^QhV7 3 \oR_] b\dhQV bca_[Q UYQT^_bcY[Y _[QWVcbp S `V6
aV]V^^_Z ?@5>NBB?B5 Y ncY] ]_W^_ RdUVc S_b`_\mX_SQcmbp7 3Va^ݷ]bp
cV`Vam [ `VaS_]d `QaQ]Vcad [_]Q^Ul ?@5>5 [_c_alZ XQUQݷc5 [Q[ ]l
dWV b[QXQ\Y5 Y]p eQZ\Q7 6b\Y X^QhV^YV nc_T_ `QaQ]VcaQ RdUVc ^QhY6
^Qcmbp b bY]S_\Q L5 `_UaQXd]VSQVcbp5 hc_ S]Vbc_ _`VaQgYY _c[alcYp
eQZ\Q ^dW^_ `a_YXSVbcY XQ`db[ S^Vi^VZ `a_TaQ]]l b `VaVfSQc_] Vݷ
`_c_[Q SlS_UQ 1Vb\Y Sc_a_Z `QaQ]Vca ?@5> `_UaQXd]VSQVc hcV^YV2 Y\Y
SS_UQ 1Vb\Y `_c_[ _c[alSQVcbp ^Q XQ`Ybm27 >Q`aY]Va5

?@5> 2L829>8<C2

XQ`dbcYc `a_TaQ]]d 829>8<C5 `VaVfSQcYS Vݷ `_c_[ SlS_UQ5 Y SVa^ݷc ^Q]
UVb[aY`c_a `_c_[Q5 YX [_c_a_T_ SVbm nc_c SlS_U ]_W^_ RdUVc `a_hY6
cQcmD [_]Q^UQ

?@5> 2L7B5@ 6F 1232 2G2

XQ`dbcYc `a_TaQ]]d 7B5@ b `QaQ]VcaQ]Y 6F Y 1235 `VaVfSQcYS Vݷ `_6
c_[ SS_UQ5 Y b_XUQbc U\p ^Qb `_c_[ SlS_UQ5 hVaVX [_c_alZ ]l b]_WV]
`_UQcm XQ`djV^^_Z `a_TaQ]]V UQ^^lV ^Q Sf_U7

;Q[ ^Y bcaQ^^_5 S _c\YhYV _c @?@5>5 ]3< `_UUVaWYSQVc XQ`db[ S^Vi^VZ `a_6
TaQ]]l b `VaVfSQc_] _R_Yf Vݷ bcQ^UQac^lf `_c_[_S ‑ Y]V^^_ nc_ `a_YX_ZUݷc5
Vb\Y `VaSlZ QaTd]V^c ?@5> ^QhY^QVcbp b L5 Q S [QhVbcSV Sc_a_T_ d[QXQ^_ B4 Y\Y
G47 3 R_\miY^bcSV b\dhQVS _c cQ[_T_ Yb`_\mX_SQ^Yp ^Y[Q[_T_ `a_[d ^V RdUVcD
bS_Z SlS_U5 `_bcd`QojYZ ^Q Sf_U S^Vi^VZ `a_TaQ]]V5 Sl Vjݷ ]_WVcV XQbcQ6
SYcm dZcY S [Q^Q\5 ^VSXYaQp ^Q RdeVaYXQgYo ‑ b `_]_jmo [_]Q^Ul 6<EC8D ^_
`a_TaQ]]Q5 [_c_ado Sl XQ`dbcY\Y S a_\Y S^Vi^VZ5 ^YhVT_ ^V X^QVc _ ^V_Rf_UY6
]_bcY _hYjQcm bS_Z RdeVa SlS_UQ5 cQ[ hc_ Sl YX `_\dhV^^_T_ [Q^Q\Q ^YhVT_ ^V
`a_hYcQVcV5 `_[Q S^Vi^pp `a_TaQ]]Q \YR_ ^V XQSVaiYcbp5 \YR_ ^V `VaV`_\^Yc
bS_Z RdeVa SlS_UQ7 >QhY^QojYV hQbc_ `lcQocbp _aTQ^YX_SQcm b S^Vi^VZ `a_6
TaQ]]_Z `_U_RYV UYQ\_TQ ‑ bca_h[dݷ XQ`YbQcm5 bca_h[d `a_hYcQcmݷ ‑ cQ[5 [Q[
_Rlh^_ b `a_TaQ]]Q]Y aQR_cQVc `_\mX_SQcV\m S cVa]Y^Q\V7 AQXd]VVcbp5 YX nc_6
T_ ^YhVT_ ^V SlZUVc5 SVUm SlcVb^V^YV RdeVa_S `aY aQR_cV b [Q^Q\Q]Y dbca_V^_
^V cQ[5 [Q[ `aY aQR_cV b cVa]Y^Q\_]7
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3_X]_W^_5 Sl _c S^Vi^VZ `a_TaQ]]l hVT_6c_ U_RmݷcVbm5 Vb\Y XQ`YiVcV S
`_c_[ bSpXY b ^VZ Sb5ݷ hc_ Sl f_cV\Y VZ `_UQcm ^Q Sf_U5 `_b\V hVT_ `_c_[ XQ6ݷ
[a_VcV ^Q`_\_SY^d7ݷ ; nc_]d S_`a_bd ]l SVa^ݷ]bp `aY aQbb]_caV^YY [_]Q^Ul
3<?C57 5adT_Z `_Uf_U b_bc_Yc S `aY]V^V^YY ^VR\_[YadojVT_ SS_UQ6SlS_UQ7
@_Ud]QZcV f_a_iV^m[_5 ^QU_ \Y _^_ SQ]7

5\p hcV^Yp YX `_c_[Q SS_UQ Yb`_\mXdocbp [_]Q^Ul B514 Y 75DC5 U\p
XQ`YbY UQ^^lf S `_c_[ SlS_UQ ‑ [_]Q^UQ @EDCD `_b[_\m[d _^Q ^Q] dWV
X^Q[_]Q5 b ^Vݷ ]l Y ^Qh^7[ݷ AQ^VV ]l Yb`_\mX_SQ\Y ncd [_]Q^Ud SbVTUQ
b _U^Y] `QaQ]Vca_]D S nc_] b\dhQV _^Q SlUQݷc bS_Z QaTd]V^c S bcQ^6
UQac^lZ `_c_[ SlS_UQ5 U_RQSYS `_b\V ^VT_ Vjݷ `VaVS_U bca_[Y7 5_RQS6
\V^YV `VaVS_UQ bca_[Y ]_W^_ _c[\ohYcm5 d[QXQS e\QW_[ 6>?>5G<9>55
^Q`aY]VaC

@EDC 6>?>5G<9>5 2b?EB >1=55 @<51C5C 2

Hc_Rl XQbcQSYcm @EDC aQR_cQcm b `_c_[_]5 _c\Yh^l] _c bcQ^UQac^_6
T_5 ^dW^_ U_RQSYcm Vjݷ _UY^ QaTd]V^c ‑ b_RbcSV^^_ ]3<’VSb[YZ UV6
b[aY`c_a `_c_[Q5 `_\dhV^^lZ _c ?@5> 1Y\Y [Q[6c_ Vj27ݷ >Q`aY]Va5 Vb\Y
UVb[aY`c_a b_UVaWYcbp S `VaV]V^^_Z 645 ]_W^_ bUV\Qcm cQ[C

@EDC 464 2]89C CDB9>7 7?5C D? 69<52

Y\Y cQ[C

@EDC 6>?>5G<9>5 464 2]89C CDB9>7 7?5C D? 69<5 G9D8 >? NXU2

?c]VcY] U_S_\m^_ ^V_WYUQ^^lZ ]_]V^cC ^Y[Q[Yf UadTYf baVUbcS eQZ6
\_S_T_ SlS_UQ S ]3< ^V `aVUdb]_caV^_7

3 _c\YhYV _c @EDC5 [_c_aQp `_ d]_\hQ^Yo aQR_cQVc b_ bcQ^UQac^l]
`_c_[_]5 _RV [_]Q^Ul hcV^Yp ‑ [Q[ B5145 cQ[ Y 75DC ‑ caVRdoc _RpXQ6
cV\m^_T_ d[QXQ^Yp UVb[aY`c_aQ `_c_[QD Vb\Y ^dWV^ bcQ^UQac^lZ SS_U5
b\VUdVc Yb`_\mX_SQcm b\_S_ CD49>7

;_]Q^UQ 75DC hYcQVc YX XQUQ^^_T_ `_c_[Q SS_UQ bY]S_\l5 `_[Q ^V
SbcaVcYc `VaVS_U bca_[Y5 Y `_\dhV^^do bca_[d 1dWV RVX bY]S_\Q `V6
aVS_UQ bca_[Y2 S_XSaQjQVc7 ;_]Q^UQ ]_WVc Yb`_\mX_SQcmbp b _U^Y]
`QaQ]Vca_] Y\Y b USd]p7 3 `VaS_] b\dhQV `a_hYcQ^^Qp bca_[Q S_X6
SaQjQVcbp S [QhVbcSV aVXd\mcQcQ [_]Q^Ul7 3_ Sc_a_] b\dhQV Sc_a_Z
`QaQ]Vca XQUQݷc Y]p `VaV]V^^_Z5 S [_c_ado Y XQ`YblSQVcbp `a_hY6
cQ^^Qp bca_[Q5 bQ]Q WV [_]Q^UQ S_XSaQjQVc [_\YhVbcS_ `a_hYcQ^^lf
bY]S_\_S 1^V S[\ohQp bY]S_\ `VaVS_UQ bca_[Y2 Y\Y 6:5 Vb\Y `a_hYcQcm
^YhVT_ ^V dUQ\_bm 1^Q`aY]Va5 Vb\Y S_X^Y[\Q bYcdQgYp Vg^_]ݷ eQZ\Q27ݷ
6b\Y ^V Yb`_\mX_SQcm `VaV]V^^do5 c_ Vg^_]ݷ eQZ\Qݷ `aYS_UYc a_S^_
[ c_]d WV5 hc_ Y `a_hcV^YV `dbc_Z bca_[Y ‑ [_]Q^UQ S_XSaQjQVc `d6
bcdo bca_[dD nc_ S`_\^V ]_WVc _[QXQcmbp ^_a]Q\m^l]5 Vb\Y b_S]Vbc^_
b 75DC Yb`_\mX_SQcm [_]Q^Ud 5?65 aVhm _ [_c_a_Z `_ZUݷc ^YWV7
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;_]Q^UQ B514 `VaSl] QaTd]V^c_] `aY^Y]QVc UVb[aY`c_a `_c_[QD
]_W^_ cQ[WV XQUQcm Sc_a_Z QaTd]V^c ‑ hYb\_5 d[QXlSQojVV5 b[_\m6
[_ bY]S_\_S b\VUdVc `a_hYcQcm7 6b\Y nc_c QaTd]V^c ^V XQUQ^5 [_]Q^UQ
`a_hYcQVc Sbݷ b_UVaWY]_V eQZ\Q U_ [_^gQD S hQbc^_bcY5 Vb\Y hYcQcm YX
bcQ^UQac^_T_ `_c_[Q SS_UQ5 [_]Q^UQ B514 CD49> ^V SVa^ݷc d`aQS\V^YV5
`_[Q ^V ^QbcQ^Vc bYcdQgYp Vg^_]ݷ eQZ\Qݷ 1S `aY]V^V^YY [ hcV^Yo b
cVa]Y^Q\Q ‑ `_[Q `_\mX_SQcV\m ^V ^QW]ݷc LDB<6M27 @a_Rdp ncd S_X6
]_W^_bcm S Y^cVaQ[cYS^_] aVWY]V Y^cVa`aVcQc_aQ5 dhcYcV5 hc_ B514
Y bQ] Y^cVa`aVcQc_a Yb`_\mXdoc _UY^ Y c_c WV `_c_[ b_ SbVZ VT_ _R6
SVb[_Z5 cQ[ hc_ Vg^_]ݷ eQZ\Q5ݷ [_c_alZ Sl dbca_YcV U\p B5145 XQ_U^_
XQbcQSYc XQSVaiYcmbp Y SQi Y^cVa`aVcQc_a7

@_SVUV^YV B514 `aY XQUQ^^_] [_\YhVbcSV bY]S_\_S ]_WVc _[QXQcm6
bp ^V_WYUQ^^l] U\p \oUVZ5 `aYSl[iYf [ _U^_Y]ݷ^^_]d bYbcV]^_]d
SlX_SdC [_]Q^UQ R\_[YadVcbp5 `_[Q ^V `a_hYcQVc b[_\m[_ b[QXQ^_ Y\Y
`_[Q ^V ^QbcQ^Vc Vg^_]ݷ eQZ\Q7ݷ 8QbcQSYcm Vݷ SVbcY bVRp cQ[ WV5 [Q[
bYbcV]^lZ SlX_S ‑ _cUQSQcm Sb5ݷ hc_ ]_W^_ _cUQcm `ap]_ bVZhQb5 Vb6
\Y Vbcm f_cp Rl _UY^ RQZc ‑ ]_W^_5 `VaVSVUp `_c_[ S ^VR\_[YadojYZ
aVWY] 1XQUQS e\QW_[ WXWKUXLT `aY _c[alcYY eQZ\Q Y\Y S_b`_\mX_6
SQSiYbm [_]Q^U_Z 63?>697EB55 [_c_ado ]l Sb[_aV aQbb]_caY]27

3 _c\YhYV _c 75DC5 [_]Q^UQ B514 SbVTUQ S_XSaQjQVc `a_hYcQ^^_V S
SYUV bS_VT_ aVXd\mcQcQ5 XQ`YblSQcm UQ^^lV S `VaV]V^^lV _^Q ^V d]VVc7

DX^Qcm5 ^V S_X^Y[\Q \Y bYcdQgYp [_^gQ eQZ\Q5 `_XS_\pVc [_]Q^6
UQ 5?65 `aY^Y]QojQp ^Q Sf_U UVb[aY`c_a `_c_[Q Y S_XSaQjQojQp 9
Y\Y :7 9^cVaVb^_5 hc_ ncQ [_]Q^UQ S__RjV ^YhVT_ ^V UV\QVc b `_c_[_]
bQ]Y] `_ bVRV ‑ _^Q `a_SVapVc5 S_X^Y[ \Y Vg^_]ݷ eQZ\Qݷ `aY Sl`_\^V6
^YY ^Q UQ^^_] `_c_[V `_b\VU^VZ _`VaQgYY SS_UQ7 9^QhV T_S_ap5 [_]Q^6
Ud 5?6 RVbb]lb\V^^_ Yb`_\mX_SQcm `VaVU hcV^YV] YX `_c_[Q ‑
^dW^_ Yb`_\mX_SQcm Vݷ c_\m[_ `_b\V `_`lc[Y hcV^Yp7

1^Q\_TYh^_ ‑ `a_SVapp aVXd\mcQcl `_b\VU^VZ _`VaQgYY ‑ aQR_cQVc Vjݷ
_U^Q [_]Q^UQ5 62<?3;545 `aY]V^pcm [_c_ado Y]VVc b]lb\ c_\m[_ ^Q `_c_[Qf5
aQR_cQojYf S ^VR\_[YadojV] aVWY]V7 ?^Q `_XS_\pVc dX^Qcm5 ^V SVa^d\Q \Y
`_b\VU^pp [_]Q^UQ hcV^Yp ]V^miV UQ^^lf5 hV] _c ^Vݷ _WYUQ\_bm5 YX6XQ c_T_5
hc_ ^dW^_T_ [_\YhVbcSQ UQ^^lf ^V Rl\_ S ^Q\YhYY7

;_]Q^UQ 3<?C5 `_XS_\pVc XQ[alcm `_c_[ SS_UQ6SlS_UQ5 Y b nc_Z [_6
]Q^U_Z bSpXQ^ gV\lZ apU boa`aYX_S7 5\p ^QhQ\Q Vb\Y XQ[alSQV]lZ
`_c_[ SS_UQ6SlS_UQ bSpXQ^ b S^Vi^VZ [_]Q^U_Z Y ^V pS\pVc6
bp ^VR\_[YadojY]5 3<?C5 RdUVc WUQcm XQSVaiV^Yp Sl`_\^V6
^Yp nc_Z S^Vi^VZ [_]Q^Ul7 CQ[_V bS_ZbcS_ 3<?C5 ]_WVc `_[QXQcm6
bp U_S_\m^_ ^V`aYpc^l]5 ^_ UV\_6c_ UQWV ^V S ^VZC hc_ UVZbcSYcV\m^_
^V`aYpc^_5 cQ[ nc_ c_5 hc_ ]l ^Y[Q[ ^V ]_WV] S_XUVZbcS_SQcm ^Q XQ`d6
jV^^do b `_]_jmo ?@5> S^Vi^oo `a_TaQ]]d ‑ ]3< ^V `aVU_bcQS\pVc
S_X]_W^_bcY ^Y dX^Qcm Vݷ @945 ^Y dRYcm V5ݷ Y ^Q nc_ _Rbc_pcV\mbcS_ \o6
UY b[\_^^l ^V _RaQjQcm S^Y]Q^Yp5 `_[Q ^V bc_\[^dcbp b `_SVUV^YV]
3<?C57 @_UhVa[^ݷ] Vjݷ aQX5 hc_ adTQcm bQ]d [_]Q^Ud 3<?C5 cdc RVb6
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b]lb\V^^_5 Vݷ `_SVUV^YV \Yim SlbSVhYSQVc ed^UQ]V^cQ\m^lZ ^VU_hݷc
SbVT_ `_Uf_UQ7

B_ Sc_al] boa`aYX_] ]_W^_ bc_\[^dcmbp `aY XQ[alcYY ^VR\_[Y6
adojVT_ `_c_[Q SlS_UQ7 ;_TUQ [_]Q^UQ 3<?C5 XQ[alSQVc `_c_[ SlS_6
UQ5 _^Q U_\W^Q SlcVb^Ycm Sbݷ b_UVaWY]_V RdeVaQ7 9]Vp UV\_ b R\_[Y6
adojY] `_c_[_]5 _^Q `a_bc_ `a_YXS_UYc SlS_U b_UVaWY]_T_ RdeVaQ5
^V S_XSaQjQp d`aQS\V^YV5 `_[Q SlS_U ^V XQ[_^hYcbp Y RdeVa ^V _`d6
bcVVcD ^_ b ^VR\_[YadojY] `_c_[_] cQ[ `_bcd`Ycm ^V\mXp7 @_nc_]d
3<?C5 S_XSaQjQVc d`aQS\V^YV ^V]VU\V^^_7 3 U_[d]V^cQgYY ^Q`YbQ^_5
hc_ RdeVa RdUVc SlcVb^V^ 1Y `_c_[ `_b\V nc_T_ _[_^hQcV\m^_ XQ[alc2
Sݷ e_^_S_] aVWY]V5ݷ ^_ S UVZbcSYcV\m^_bcY nc_ _X^QhQVc5 hc_ ]l S bS_6
VZ `a_TaQ]]V U_\W^l SaV]p _c SaV]V^Y XQ`db[Qcm b_RlcYZ^lZ gY[\5
aVQ\YX_SQ^^lZ [_]Q^U_Z FG19D7 ?b^_S^_V VT_ `aVU^QX^QhV^YV ‑ aQ6
R_cQ b b_[VcQ]YD [ bhQbcmo5 ^Qb ^V dUYSYcm gY[\_] _RaQR_c[Y b_Rl6
cYZ ‑ hYcQcV\m5 ]_W^_ ^QUVpcmbp5 dWV `aVUbcQS\pVc5 hc_ [_^[aVc^_
]_WVc b[alSQcmbp S `_ca_fQf nc_Z FG19D7 9^_Z S_`a_b5 hc_ XQUVZbcS_6
SQ^YV cQ[Yf S_X]_W^_bcVZ `aVUbcQS\pVcbp haVX]Va^l] Y S`_\^V ]_WVc
aQbb]QcaYSQcmbp [Q[ U_bcQc_h^lZ `_S_U U\p _c[QXQ _c Yb`_\mX_SQ^Yp
^VR\_[YadojVT_ SlS_UQ7

CaVcYZ boa`aYX b_bc_Yc S c_]5 hc_ d [_]Q^Ul _R^QadWYSQVcbp U_`_\^Y6
cV\m^lZ QaTd]V^c5 `_XS_\pojYZ XQ[alcmݷ `_c_[ ^Q`_\_SY^dݷD S [QhVbcSV nc_6
T_ QaTd]V^cQ ]_W^_ `VaVUQcm b\_SQ B514 Y GB9D55 Y\Y `a_bc_ Rd[Sl B Y\Y
G7 5\p b_[Vc_S S nc_] b\dhQV Sl`_\^pVcbp bYbcV]^lZ SlX_S C8ED4?G>5 Y nc_
Vjݷ S`_\^V `_^pc^_D ^_5 _[QXlSQVcbp5 Vbcm Sc_a_Z SYU `_c_[_S5 `_UUVaWYSQo6
jYf XQ[alcYVݷ ^Q`_\_SY^dݷ ‑ nc_ [Q^Q\l5 bSpXQ^^lV b XQ`djV^^_Z S^Vi^VZ
`a_TaQ]]_Z S aVWY]V hcV^Yp Y XQ`YbY7

Hc_Rl _gV^Ycm ]QbicQRl RVUbcSYp5 aQbb[QWV] `_ bV[aVcd5 hc_ nc_c SQaY6
Q^c `_c_[Q aVQ\YXdVcbp USd]p [Q^Q\Q]Y 1@9@55 b]7 c7 ;5 >7<7:>2 ‑ _UY^ ^Q hcV6
^YV5 UadT_Z ^Q XQ`Ybm5 ^d Q XQ[alcYVݷ ^Q`_\_SY^dݷ XQ[alSQVc c_\m[_ _UY^ YX
USdf UVb[aY`c_a_S7 >QU_ b[QXQcm5 hc_ b_XUQcV\Y ]3< `aY\_WY\Y XUVbm U_S_\m^_
bVamݷX^lV dbY\Yp ‑ b\Yi[_] bVamݷX^lV5 Vb\Y dhVbcm5 hc_5 [Q[ _c]VhQ\_bm Sl6
iV5 U_RYcmbp [Q[_T_6c_ S^pc^_T_ c_\[Q _c XQ`djV^^_Z cQ[Y] b`_b_R_] S^Vi^VZ
`a_TaQ]]l dUQݷcbp _hV^m aVU[_7

@a_SVUݷ] [aQc[YZ _RX_a _bcQSiYfbp [_]Q^U5 bSpXQ^^lf b eQZ\_6
Sl] SS_U_]6SlS_U_]7 @_Ua_R^_bcY `_ ncY] [_]Q^UQ] ]l `aYS_UYcm ^V
RdUV]D Sbo ^VU_bcQojdo Y^e_a]QgYo ]_W^_5 [Q[ _Rlh^_5 `_hVa`^dcm
YX U_[d]V^cQgYY [ ^Y]7

;_]Q^UQ 63?>697EB5 `_XS_\pVc ^QbcaQYSQcm bdjVbcSdojYZ `_6
c_[ ‑ `VaVS_UYcm VT_ S ^VR\_[YadojYZ aVWY] Y _RaQc^_5 dbcQ^QS\Y6
SQcm [_UYa_S[d UQ^^lf 1UQ5 ]3< d]VVc `VaVS_UYcm cV[bc YX _U^_Z [_UY6
a_S[Y S UadTdoD \dhiV Rl _^ nc_T_ ^V d]V\25 S[\ohQcm 1Y5 hc_ _Rlh^_
`_\VX^VV5 Sl[\ohQcm2 `aV_RaQX_SQ^YV `aVUbcQS\V^Yp [_^gQ bca_[Y YX
_U^_bY]S_\m^_T_ 1UO2 S USdfbY]S_\m^lZ 1L[UO2 Y _RaQc^_5 Q cQ[WV
d`aQS\pcm RdeVaYXQgYVZ7
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;Q[ dWV d`_]Y^Q\_bm SliV5 ]3< S `aY^gY`V `_XS_\pVc SS_UYcm Y
SlS_UYcm RY^Qa^lV UQ^^lV 1S `a_cYS_`_\_W^_bcm cV[bc_Sl]27 =QbbY6
Sl RY^Qa^lf UQ^^lf `aYf_UYcbp `aVUbcQS\pcm S SYUV bca_[D aQR_cQcm
b ^Y]Y `_XS_\pVc [_]Q^UQ 29>1BIC `_U[_]Q^UQ 29>1BI 6?B=1D `_XS_6
\pVc bY^cVXYa_SQcm `aVUbcQS\V^YV RY^Qa^lf UQ^^lf 1U\p `_b\VUdo6
jVZ XQ`YbY S eQZ\ Y\Y `_c_[25 Q `_U[_]Q^UQ 29>1BI C31> ‑ Q^Q\YXY6
a_SQcm cQ[_V `aVUbcQS\V^YV 1[Q[ `aQSY\_5 `a_hYcQ^^_V YX eQZ\Q Y\Y
`_c_[Q27 ;_]Q^UQ 29>1BI `aVUdb]QcaYSQVc Vjݷ USV `_\VX^lV `_U[_6
]Q^Ul ‑ 5>3?45 Y 453?455 [_c_alV5 [ bhQbcmo5 ^V Y]Voc ^Y[Q[_T_ _c6
^_iV^Yp [ cV[bc_Sl] [_UYa_S[Q]C _^Y `_XS_\poc `VaVSVbcY RY^Qa^lV
UQ^^lV S e_a]Qcl 21C5?=5 EE5>3?45 Y 85H 1`a_bc_V iVbc^QUgQcVaYh^_V
`aVUbcQS\V^YV [QWU_T_ RQZcQ2 Y _RaQc^_7

;_]Q^UQ C?3;5D `_XS_\pVc aQR_cQcm b ]LY6b_[VcQ]Y5 `aYhݷ] [Q[
b [\YV^cb[Y]Y5 cQ[ Y b bVaSVa^l]Y7 6b\Y b [\YV^cb[Y]Y b_[VcQ]Y Sbݷ
Y cQ[ R_\VV6]V^VV pb^_5 c_ bVaSVa^lV b_[Vcl5 [Q[ ]l X^QV]5 `_a_WUQ6
oc `a_R\V]d _hVaݷU^_bcY UVZbcSYZ 1b]7 c7 ;5 7:27=7?ݷ ]3< ncd `a_R\V]d
aViQVc U_S_\m^_ bS_V_RaQX^_C `aY b_XUQ^YY bVaSVa^_T_ b_[VcQ ^dW^_
d[QXQcm [_]Q^Ud 1_Rlh^_ nc_ Y]p `a_gVUdal25 [_c_aQp RdUVc Sl`_\6
^pcmbp Sbp[YZ aQX `aY `aY^pcYY _hVaVU^_T_ b_VUY^V^Yp5 `aYhݷ] _U6
^Y] YX Vݷ QaTd]V^c_S RdUVc UVb[aY`c_a [Q^Q\Q5 bSpXQ^^_T_ b ^_Sl]
[\YV^c_]7 NcQ `a_gVUdaQ ]_WVc bSpXQcm b [\YV^cb[Y] UVb[aY`c_a_]
b[aY`cl5 `_U\VWQjYV Sl`_\^V^Yo5 [_TUQ [Q^Q\ _[QXlSQVcbp T_c_S [
hcV^Yo Y\Y [ XQ`YbYD nc_ UV\QVcbp b `_]_jmo [_]Q^Ul 69<55F5>D7
9X cQ[Yf b[aY`c_S SlbcaQYSQVcbp X^Q[_]Qp ^Q] bYbcV]Q _RaQR_chY[_S
b_RlcYZ ^Q b_[VcQf5 _bcQݷcbp \Yim _aTQ^YX_SQcm T\QS^lZ gY[\ D nc_
UV\QVcbp [_]Q^U_Z FG19D5 [_c_aQp XQ`db[QVc gY[\ _RaQR_c[Y b_RlcYZ Y
Sl`_\^pVc VT_ U_ cVf `_a5 `_[Q [Q[_Z6^YRdUm YX _RaQR_chY[_S ^V YX]V6
^Yc T\_RQ\m^do `VaV]V^^do5 d[QXQ^^do [_]Q^UV S [QhVbcSV `QaQ]VcaQ7
EQ[cYhVb[Y ]3< `aVU\QTQVc ^Q] ^Q`YbQcm b_RlcYZ^_6_aYV^cYa_SQ^^lZ
]LY6bVaSVa5 `aY nc_] VT_ T\QS^lZ gY[\ _[QXlSQVcbp b`apcQ^ S [_]Q^6
Ud5 ^_ ^Q] Sbݷ aQS^_ ^V_Rf_UY]_ `_^Y]Qcm5 hc_ Y]V^^_ cQ]5 S nc_Z
[_]Q^UV5 ^Qf_UYcbp7

@_b\VU^pp [_]Q^UQ5 [_c_ado f_cV\_bm Rl d`_]p^dcm5 ^QXlSQVcbp
`a_bc_ 69<57 ?^Q `_XS_\pVc Sl`_\^pcm aQX^__RaQX^lV UVZbcSYp ^QU
eQZ\_] [Q[ VUY^l] _RkV[c_] ‑ [_`Ya_SQcm5 `VaVY]V^_SlSQcm5 dUQ6
\pcm eQZ\l5 dX^QSQcm Yf cY`5 aQX]Va Y SbVS_X]_W^lV QcaYRdcl Sa_UV
`aQS U_bcd`Q Y UQc b_XUQ^Yp8]_UYeY[QgYY5 Q cQ[WV Y YX]V^pcm Yf5
b_XUQSQcm Y dUQ\pcm UYaV[c_aYY5 b_XUQSQcm bY]S_\YhVb[YV Y Wݷbc[YV
bbl\[Y5 Y ]^_T_ hVT_ Vj7ݷ

:;7;7@7 1bb_gYQcYS^lV ]QbbYSl
3 a_\Y ]QbbYSQ S _Rlh^_] b]lb\V5 [_TUQ n\V]V^cl U_bcd`^l `_ ^_6

]VaQ]5 ]_W^_ Yb`_\mX_SQcm _Rlh^lZ b`Yb_[5 _RaQjQpbm [ VT_ n\V]V^6
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cQ] hVaVX [_]Q^Ud <9>45H 1b]7 bca7 >==2D S_`aV[Y S_X]_W^l] _WYUQ^Y6
p]5 <9>45H aQR_cQVc U_bcQc_h^_ neeV[cYS^_C U\p bca_[Y5 [_c_aQp f_6
cp Rl aQX aQbb]QcaYSQ\Qbm [Q[ b`Yb_[5 Y^cVa`aVcQc_a faQ^Yc Sb`_]_6
TQcV\m^lV 1^VSYUY]lV2 bcad[cdal UQ^^lf5 `_XS_\pojYV `a_YXS_UYcm
Y^UV[bYa_SQ^YV XQ [_^bcQ^c^_V SaV]p7

>Q bV]Q^cY[V `a_TaQ]]l ncY ^VSYUY]lV UQ^^lV ^Y[Q[ ^V b[QXlSQocbp5
VUY^bcSV^^lZ b`_b_R U_TQUQcmbp _R Yf bdjVbcS_SQ^YY ‑ `_]VaYcm Rlbca_UVZ6
bcSYV ^Q baQS^YcV\m^_ R_\miYf b`Yb[Qf5 b_UVaWQjYf n\V]V^cl bdjVbcSV^^_
aQX^_T_ aQX]VaQ5 Y dRVUYcmbp5 hc_ ݷR_S_V_\ݷ aViV^YV cQ[Yf aVXd\mcQc_S UQcm
^V ]_WVc7

1bb_gYQcYS^lV ]QbbYSl 5 [_c_alV ]l bVZhQb aQbb]_caY]5 `aVU6
^QX^QhV^l U\p UadT_Z gV\YD S bdj^_bcY nc_ S__RjV ^V ]QbbYSl5 Q b[_6
aVV fVi6cQR\Ygl=5 `_b[_\m[d S a_\Y ݷY^UV[bQݷ `aY U_bcd`V [ Yf n\V6
]V^cQ] ]_Tdc Slbcd`Qcm `a_YXS_\m^lV bca_[Y7 9b`_\mX_SQcm Yf [Q[
caQUYgY_^^lV ]QbbYSl5 TUV S a_\Y Y^UV[b_S Slbcd`Qoc ^QcdaQ\m^lV
hYb\Q Y n\V]V^cl aQb`_\_WV^l U_bcQc_h^_ `\_c^_ 1c7 V7 ]QbbYS ^V pS6
\pVcbp aQXaVWV^^l]25 ^Vc ^Y[Q[_T_ b]lb\QC Qbb_gYQcYS^lV ]QbbYSl
aQR_cQoc ]VU\V^^VV5 hV] b`Yb[Y Y [_]Q^UQ <9>45H7

>Q bQ]_] UV\V `aY SSVUV^YY Qbb_gYQcYS^lf ]QbbYS_S aVhm YUݷc
_R _b_R_Z e_a]V Y]ݷ^ `VaV]V^^lf7 CQ[_V Y]p b_bc_Yc YX USdf hQ6
bcVZC Y]V^Y ]QbbYSQ Y [\ohQ5 `aY nc_] [\oh XQ[\ohQVcbp S [adT\lV
b[_R[Y7 @aY]VaQ]Y cQ[Yf Y]ݷ^ `VaV]V^^lf b\dWQc5 ^Q`aY]Va5 11:25
12B11;1412B12 6??121B52EB2 Y c7 `7D _RaQjQcmbp b ^Y]Y S`_\^V ]_W^_
[Q[ b _Rlh^l]Y `VaV]V^^l]Y ‑ cQ[5 [_]Q^UQ

C5D 6??121B52EB2 212B1;1412B12

`aYbS_Yc X^QhV^YV 12B1;1412B1 n\V]V^cd ]QbbYSQ 6?? b Y^UV[b_]
21B52EB5 Q _RaQcYcmbp [ nc_Z `VaV]V^^_Z 1`_\dhYcm Vݷ X^QhV^YV2 ]_W6
^_5 [Q[ SbVTUQ5 b `_]_jmo X^Q[Q 4C 46??121B52EB2 @_UhVa[^ݷ]5 hc_
Y^UV[b XUVbm `_6`aVW^V]d _UY^5 Q XQ`pcQp ‑ `a_bc_ _UY^ YX bY]S_\_S
bca_[Y5 Yb`_\mXdV]_Z S [QhVbcSV Y^UV[bQ7

?b^_S^Qp `aV\Vbcm cQ[Yf ݷlf^^ݷ^b\_W^_b_hYݷ Y]ݷ^ `VaV]V^^lf
b_bc_Yc S S_X]_W^_bcY SlhYb\Ycm Y^UV[b^do hQbcm Y]V^Y5 `aY]V^pp
SlaQWV^Yp Sa_UV 46??1415422 Y\Y 412B11d6 Hf27 >Q `VaSlZ SXT\pU5
hc_6c_ `_U_R^_V ]_W^_ bUV\Qcm Y b _Rlh^l]Y `VaV]V^^l]YD ^Q`aY]Va5
b\VUdojYV [_]Q^UlC

C5D 9 :>
C5D =49 :999

`aYbS_pc X^QhV^YV :999 `VaV]V^^_Z =:>7 @a_R\V]l XUVbm ^Qh^dcbp `aY
`_`lc[V _RaQcYcmbp [ `VaV]V^^_Z cQ[Y] b`_b_R_]C 4=:> Y^cVa`aVcQ6
c_a S_b`aY]Vc a_S^_ cQ[5 [Q[ ]l ]_T\Y Rl _WYUQcm5 Q S_c S SlaQWV^YY

=;aQc[YZ aQbb[QX _ fVi6cQR\YgQf Rl\ `aYSVUݷ^ S `VaS_] c_]V5 7:97A7;ݷ
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4=49 ]l dWV ^Y[Q[ ^V b]_WV] _Rkpb^Ycm Y^cVa`aVcQc_ad5 hc_ X^QhV6
^YV 49 b\VUdVc aQbb]QcaYSQcm [Q[ hQbcm Y]V^Y `VaV]V^^_Z U\p `aVUl6
UdjVT_ X^Q[Q 47 ;_^Vh^_5 Vb\Y SbVamݷX d`VaVcmbp5 ]_W^_ `aYUd]Qcm
U\p nc_T_ SlaQWV^YV Sa_UV

5F1< B5DEB> dCDB9>7 31D K4=M 2492f

‑ ^_ `YbQcm cQ[_V [QWUlZ aQX `aY _RaQjV^YY [ ]QbbYSd ^Q] Rlbca_
^QU_Vbc7 6bcm R_\VV n[_^_]^lZ b`_b_RC SSVbcY `a_gVUdad

@B?3 75DF K >1=5 M K E@F1B 4>1=5 > D B5DEB> 4> M

Y _RaQjQcmbp [ `VaV]V^^l] b fYcal]Y Y]V^Q]Y hVaVX ^VݷC

C5D D d75DF =49f

Nc_5 S_6`VaSlf5 Sbݷ Vjݷ U_bcQc_h^_ Ta_]_XU[_D S_6Sc_alf5 aQR_cQcm
nc_ RdUVc Vjݷ ]VU\V^^VV5 SVUm SlX_S `a_gVUdal5 cV\_ [_c_a_Z `aVU6
bcQS\V^_ S SYUV cV[bcQ 1^Q`_]^Y]5 bV]Q^cY[Q ]3< caVRdVc hVbc^_Z Y^6
cVa`aVcQgYY2 ‑ icd[Q dW c_h^_ ^V UViݷSQp7 >_ Vbcm Y R_\VV bVamݷX^lZ
QaTd]V^c S `_\mXd Qbb_gYQcYS^lf ]QbbYS_SC Y^cVa`aVcQc_a X^QVc5 hc�_
nc_ cQ[_V5 Y S[\ohQVc U\p ^Yf b`VgYQ\m^do `_UUVaW[d7

3_6`VaSlf5 ]QbbYSl `_UUVaWYSQocbp [_]Q^U_Z E@F1BC b Vݷ c_h[Y
XaV^Yp Y]p `VaV]V^^_Z S `aY]V^V^YY [ ]QbbYSd ‑ nc_ Y]p ]QbbYSQ 1RVX
b[_R_[ Y [\ohQ27 5\p Y\\obcaQgYY SSVUݷ] b\VUdojdo `a_gVUdadC

@B?3 1BB K 1 9 M K
E@F1B 41 1>
B5DEB> 41>1492

M

;Q[ SYUY]5 ncQ `a_gVUdaQ `_\dhQVc USQ `QaQ]VcaQ ‑ Y]p ]QbbYSQ Y
X^QhV^YV Y^UV[bQ ‑ Y S_XSaQjQVc X^QhV^YV XQUQ^^_T_ cQ[Y] _RaQX_]
n\V]V^cQ5 ^Q`aY]VaC

C5D 12B11;1412B12 C38G12B1
C5D H d1BB 12B1 ;1412B1f D3 H `_\dhQVc X^QhV^YV C38G12B1

3Va^dSiYbm [ cV\d `a_gVUdal 1BB5 _RaQcYcV S^Y]Q^YV ^Q QaTd]V^cl
[_]Q^Ul E@F1BC \_[Q\m^_V Y]p 1> bcQ^_SYcbp bY^_^Y]_] Y]V^Y ]Qb6
bYSQ5 `VaVUQ^^_T_ hVaVX `QaQ]Vca 15 Y bQ]_5 VbcVbcSV^^_5 Yb`_\mXdVcbp
[Q[ ]QbbYS7

;a_]V c_T_5 S ]3< Y]VVcbp [_]Q^UQ 1BB1I U\p aQR_cl b ]QbbYSQ6
]Y7 >Q`aY]Va5 [_]Q^UQ 1BB1I >1=5C 12B1 SVa^ݷc b`Yb_[ SbVf bca_[5
Yb`_\mXdV]lf S ]QbbYSV 12B1 S a_\Y Y^UV[b_SD [_]Q^UQ 1BB1I 75D
S_XSaQjQVc SbV n\V]V^cl ]QbbYSQ S SYUV b`Yb[Q `Qa Y]p8X^QhV^YV5
1BB1I C5D `aY^Y]QVc cQ[_Z b`Yb_[ [Q[ QaTd]V^c Y `aYbSQYSQVc d[Q6



>@; ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

XQ^^lV X^QhV^Yp n\V]V^cQ] b b__cSVcbcSdojY]Y Y^UV[bQ]Y7 ;_]Q^6
UQ 1BB1I cQ[WV `_XS_\pVc `a_YXS_UYcm S ]QbbYSV `_Yb[ Y Sl`_\^pcm
]^_T_ UadTYf `_\VX^lf _`VaQgYZ7

@_UhVa[^ݷ] _UY^ SQW^lZ eQ[c5 [_c_alZ b\VUdVc `_^pcm _c^_bY6
cV\m^_ c_\m[_ hc_ SSVUݷ^^lf S_X]_W^_bcVZC Qbb_gYQcYS^lV ]QbbY6
Sl S ]3< ^V pS\pocbp ^V c_\m[_ _b_Rl] cY`_] UQ^^lf5 ^_ Y
S__RjV UQ^^l]Y [Q[ cQ[_Sl]YC ]QbbYS ^V ]_WVc aQbb]QcaY6
SQcmbp [Q[ VUY^lZ _RkV[c7 3 hQbc^_bcY5 ]QbbYS [Q[ gV\_V ^V\mXp
`VaVUQcm S `a_gVUdad Y\Y SVa^dcm YX ^Vݷ 1f_cp ]_W^_ `VaVUQcm Y]p
[Q[ _Rlh^do bca_[d5 Q XQcV] S_b`_\mX_SQcmbp E@F1B5 [Q[ S `aY]VaV
SliV25 ]QbbYS 1[Q[ VUY^lZ _RkV[c2 ^V ]_WVc Rlcm X^QhV^YV] `VaV6
]V^^_Z7 =_W^_ bhYcQcm5 hc_ ]QbbYS `aVUbcQS\pVc b_R_Z `a_bc_ ^QR_a
_cUV\m^lf `VaV]V^^lf5 ^V _RkVUY^ݷ^^lf ^YhV]5 [a_]V `VaS_Z hQbcY
bS_VT_ Y]V^Y7

3 R_\VV `_XU^Yf SVabYpf ]3< Rl\Y SSVUV^l cQ[ ^QXlSQV]lV b\_SQaY
1493D9?>1B95C25 Y^cVaeVZb_] [ [_c_al] b\dWYc [_]Q^UQ 493D7 3 _c\YhYV _c Qbb_6
gYQcYS^lf ]QbbYS_S cQ[_Z ݷb\_SQamݷ `aVUbcQS\pVc b_R_Z VUY^lZ _RkV[c UQ^6
^lfD [Q[ Y U\p SbVf UQ^^lf S ]3<5 U\p b\_SQaVZ VUY^bcSV^^_V SYUY]_V `aVUbcQS6
\V^YV ‑ bca_[Q cV[bcQ5 f_cp5 [_^Vh^_5 XQݷ [d\YbQ]Yݷ U\p VT_ faQ^V^Yp Yb`_\mXd6
ocbp ^Q]^_T_ R_\VV neeV[cYS^lV bcad[cdal UQ^^lf7 @_Ua_R^_ aQbb]QcaYSQcm
ncd S_X]_W^_bcm ]l ^V RdUV]7

:;7;7A7 6b\Y baQS^Ycm ]3< b <Yb`_]
>Q `VaSlZ SXT\pU ]3< Y <Yb` b_SVaiV^^_ ^V `_f_WY UadT ^Q Uad6

TQD Vb\Y b]_caVcm S^Y]QcV\m^VV5 c_ _^Y5 ^Q_R_a_c5 ^QhY^Qoc [QXQcm6
bp _hV^m `_f_WY]YC VUY^lZ ^_bYcV\m `aVUbcQS\V^Yp `a_TaQ]] Y UQ^6
^lf5 `aY]YcYS N_JU5 Y^cVa`aVcYadV]Qp bdj^_bcm bV]Q^cY[Y ‑ SbV ncY
`aYX^Q[Y _RkVUY^poc b[aY`c_SlV pXl[Y b pXl[Q]Y \Yb`_`_U_R^l]Y7
5QWV SlX_S `_U`a_TaQ]]l XUVbm UV\QVcbp ^V]^_W[_ `_f_WV ‑ RVaݷc6
bp b`Yb_[5 S [_c_a_] `VaSlZ n\V]V^c YUV^cYeYgYadVc SlXlSQ]_T_5 Q
_bcQ\m^lV b\dWQc `QaQ]VcaQ]Y5 Y SlhYb\pVcbpD aQXSV hc_ b[_R[Y `aY
nc_] S <Yb`V [adT\lV5 Q S ]3< ‑ [SQUaQc^lV7

@_b[_\m[d ^Qi _b^_S^_Z `aVU]Vc _RbdWUV^Yp ‑ `QaQUYT]l5 bc_Yc
_RaQcYcm S^Y]Q^YV ^Q _U^_ [\ohVS_V aQX\YhYV ]VWUd SlhYb\YcV\m6
^l]Y ]_UV\p]Y <Yb`Q Y ]3<5 ^Q [_c_a_V5 [Q[ ^Y bcaQ^^_5 ]Q\_ [c_
_RaQjQVc S^Y]Q^YV5 Q XapC [Q[ ]l dSYUY] ^YWV5 Y]V^^_ nc_ _c\YhYV
_[QXlSQVcbp _hV^m SQW^l]7 9cQ[5 S <Yb`V Sbݷ `_ d]_\hQ^Yo Sl6
hYb\pVcbp5 cQ[ hc_ `aYf_UYcbp pS^l] _RaQX_] R\_[Ya_SQcm
SlhYb\V^Yp5 [_TUQ caVRdVcbp `a_bc_ SlaQWV^YV [Q[ cQ[_S_VD
S ]3<5 ^Q`a_cYS5 ^YhVT_ ^V SlhYb\pVcbp5 `_[Q SlhYb\V^YV ^V
RdUVc pS^_ XQcaVR_SQ^_7 5\p cQ[_T_ pS^_T_ caVR_SQ^Yp S ]3< b\dWQc
_`VaQgYp _RaQjV^Yp [ `VaV]V^^_Z 1X^Q[ 42 Y `_UbcQ^_S[Q aVXd\mcQcQ
Sl`_\^V^Yp [_]Q^Ul ‑ [SQUaQc^lV b[_R[Y7



ݷ :;7<7 9^cVa`aVcQc_a ]3< Y pXl[ BY >@<

=_WVc `_[QXQcmbp5 hc_ nc_ ^V cQ[ dW Y SQW^_ ‑ cdc pS^_ _R_X^QhQ6
V] _U^_5 cQ] UadT_V5 [Q[Qp aQX^YgQ7 1 aQX^YgQ5 ]VWUd `a_hY]5 ^QhY6
^QVcbp b c_T_5 hc_ S ]3< ^V ^dW^l ^Y[Q[YV Q^Q\_TY \Yb`_Sb[Yf
b`Vge_a] Y ]Q[a_b_S ‑ [Q[ ]l SYUV\Y5 SbV d`aQS\pojYV [_^bcad[6
gYY Sa_UV 965 G89<5 Y c7 `7 `aVUbcQS\poc b_R_Z `a_bclV [_]Q^Ul5 Sl6
`_\^pojYVbp c_h^_ cQ[ WV5 [Q[ \oRlV UadTYV5 Y S `a_TaQ]]V ]_W^_
_`YbQcm bS_Y b_RbcSV^^lV Q^Q\_TY U\p d`aQS\pojYf [_]Q^U5 hVT_ ^Y6
[Q[ ^V\mXp Rl\_ bUV\Qcm S <Yb`VD ^Q bca7 <;A ]l _c]VcY\Y5 hc_ ^QR_a
b`Vge_a] U\p [QWU_T_ UYQ\V[cQ <Yb`Q XQ[alclZ5 c_ Vbcm aQbiY6
aYcm VT_ `a_TaQ]]Ybc ^V ]_WVc5 Q ^Q bca7 <>9 `_Ua_R^_ _Rkpb^Y\Y `_6
hV]d7 6b\Y <Yb` hQbc_ ^QXlSQoc [_]pXlݷ RVX bY^cQ[bYbQ5ݷ ^_ `aY nc_]
Sb6ݷcQ[Y Sb`_]Y^Qoc5 hc_ S]Vbc_ bY^cQ[bYbQ cQ] Vbcm b`Vge_a]l5 aV6
iQojYV eQ[cYhVb[Y cV WV `a_R\V]l5 c_ ]3< S nc_] `\Q^V _[QXlSQVcbp
[_^gV`cdQ\m^_ hYjV ‑ S [ݷ^ UVZbcSYcV\m^_ ^Vc bY^cQ[bYbQ7

3c_a_V `aY^gY`YQ\m^_V bV]Q^cYhVb[_V _c\YhYV ]3< _c <Yb`Q 1^Q bQ6
]_] UV\V cVb^_ bSpXQ^^_V b `VaSl]2 b_bc_Yc S `_Uf_UV [ _RaQR_c[V [_UQ
[Q[ UQ^^lf7 3 <Yb`V `_UUVaWYSQocbp ed^[gYYY [Q[ `VaS_[\Qbb^lV
_RkV[cl ‑ Q c_h^VV5 ^V bQ]Y ed^[gYY5 Q XQ]l[Q^Yp 5 S[\ohQojYV S
bVRp5 [a_]V cV\Q ed^[gYY5 Vjݷ X^QhV^Yp bS_R_U^lf `VaV]V^^lf 1Y\Y5
c_h^VV T_S_ap5 bSpXY `VaV]V^^lf b_ X^QhV^Yp]Y5 `aY c_] hc_ bQ]Y ncY
X^QhV^Yp ]_Tdc YX]V^pcmbp27 3 ]3<5 [Q[ ]l SYUV\Y5 bS_R_U^lf `VaV6
]V^^lf `a_bc_ ^Vc 1b]7 bca7 >>>27 ?c]VcY]5 hc_ `a_gVUdal ‑ ]Vbc^lZ
Q^Q\_T ed^[gYZ ‑ XUVbm ^V pS\pocbp VaS_[\Qbb^l]Y`ݷ _RkV[cQ]Y UQ^6
^lf5ݷ `a_gVUdaQ cdc Vbcm ^V R_\VV hV] bSpXm Vݷ Y]V^Y b_ b`Yb[_] e_a6
]Q\m^lf `QaQ]Vca_S Y cV\_] ‑ c_ Vbcm5 `_`a_bcd T_S_ap5 bSpXm _U^_Z
bca_[Y b USd]p UadTY]Y7 3`a_hV]5 WYcm nc_ b_SVaiV^^_ ^V ]ViQVc5
SVUm ݷVaS_[\Qbb^l]`ݷ 1Y S__RjV VUY^bcSV^^l]2 _RkV[c_] cdc pS\pVc6
bp bca_[Q5 S c_] hYb\V Y bca_[Q [_UQ5 [_c_ado ]_W^_ `VaVUQSQcm [_]d
Y [_TUQ dT_U^_ hVaVX `QaQ]Vcal Y S_XSaQcl YX `a_gVUda ‑ Y S \oR_Z
]_]V^c ]_W^_ ݷSlhYb\Ycmݷ 1Sl`_\^Ycm2 [Q[ [_U7 1^Q\_T XQ]l[Q^Yp
XUVbm U_bcYTQVcbp `_UbcQ^_S[_Z X^QhV^YZ `VaV]V^^lf S bca_[d [_UQ
`VaVU Vݷ `VaVUQhVZ `_\dhQcV\o7

:;7<7 9^cVa`aVcQc_a ]3< Y pXl[ BY
1Sc_a ]3< YX^QhQ\m^_ `_XYgY_^Ya_SQ\ nc_c pXl[ [Q[ `aVU^QX^QhV^6

^lZ U\p SbcaQYSQ^Yp S `a_TaQ]]l ^Q BY Y5 S_X]_W^_5 UadTYf pXl[QfD
R_\miV c_T_5 `aY _cSVcV ^Q S_`a_b5 hc_ cQ[_V ]3<5 5W_^ ?dbcVafQdc
_Rlh^_ T_S_aY\5 hc_ nc_ RYR\Y_cV[Q U\p BY5 S[\ohQojQp S bVRp `_U6
UVaW[d pXl[Q U\p b[aY`cY^TQ 1b]7 bcQcmo d;@f27 @aQ[cYhVb[Y SbV ed^[6
gYY Y^cVa`aVcQc_aQ ]3< UVZbcSYcV\m^_ _e_a]\V^l S SYUV RYR\Y_cV[Y5
D3<C8 Yf `a_bc_ Yb`_\mXdVc7 =l bQ]Y c_WV ]_WV] cQ[ bUV\Qcm5 Y5 [Q[



>@= ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

]l Sb[_aV dSYUY]5 nc_ ^V cQ[ dW b\_W^_ ‑ SQW^_ \Yim ^V dS\V[Qcmbp
Y `_]^Ycm5 XQhV] ]l nc_ UV\QV]7

>QU_ b[QXQcm5 hc_ XQUQhY Y `aVU]Vc^lV _R\QbcY5 UVZbcSYcV\m^_ caV6
RdojYV SbcaQYSQV]_T_ Y^cVa`aVcQc_aQ ‑ ^V `a_bc_ cQ[5 Q `_ UV\d ‑
S_X^Y[Qoc U_S_\m^_ aVU[_7 1Sc_ad ncYf bca_[ cQ[Qp XQUQhQ SbcaVcY6
\Qbm SbVT_ _UY^ aQX XQ Sbo VT_ `aQ[cY[d7 >Vb_]^V^^_5 bc_Yc Y]Vcm S
SYUd bQ]d `_ bVRV S_X]_W^_bcm Sbca_Ycm S `a_TaQ]]d Y^cVa`aVcQc_a5
hc_Rl5 Vb\Y ^dWUQ SQb Sb6ݷcQ[Y XQbcQSYc nc_ bUV\Qcm5 Sl X^Q\Y5 hc�_
SQ] ^dW^_ Y [dUQ XQ ncY] _RaQcYcmbp7 HVT_ c_h^_ UV\Qcm ^V b\VUd6
Vc ‑ cQ[ nc_ Yb[Qcm cQ[YV XQUQhY b`VgYQ\m^_7 9XSVbc^_5 hc_5 [_TUQ S
ad[Qf ]_\_c_[5 SbV _[adWQojYV `aVU]Vcl ^QhY^Qoc [QXQcmbp TS_X6
Up]Y>D SbcaQYSQ^YV Y^cVa`aVcQc_a_S _c^_bYcbp [ ݷc[Q]_\_[ݷ cQ[_T_
a_UQ5 [_c_alV \dhiV XQbd^dcm S bQ]lZ UQ\m^YZ dT_\ i[QeQ b Y^bcad6
]V^cQ]Y Y ^V U_bcQSQcm5 `_[Q `aQ[cY[Q SQb [ nc_]d ^V Sl^dUYc7 @_[Q
RVX nc_T_ ]_W^_ _R_ZcYbm5 RVX nc_T_ ^dW^_ _Rf_UYcmbp7

]3< aVQ\YX_SQ^ cQ[5 hc_ VT_ ]_W^_ ^V c_\m[_ Sbca_Ycm S `a_TaQ]]d
^Q BY5 ^_ Y aQbiYaYcm [_]Q^UQ]Y5 ^Q`YbQ^^l]Y S SYUV ed^[gYZ BY7
B aQbiYaV^YV] Y^cVa`aVcQc_aQ bYcdQgYp ^V bc_\m Wݷbc[Qp5 [Q[ b VT_
SbcaQYSQ^YV]5 ^dW^_ c_\m[_ `_]^Ycm5 hc_ ]3< ‑ pXl[ b[aY`c_S_Z Y ^V
`aVU^QX^QhV^ U\p ^Q`YbQ^Yp `a_TaQ]] S UVbpc[Y clbph bca_[ 1UQ Y S
_U^d6USV clbphY5 _c[a_SV^^_ T_S_ap5 c_WV27 >_ Vb\Y SbcQSiQp `VaVU
SQ]Y XQUQhQ caVRdVc _c bY\l USdf6caݷf b_cV^ bca_[ [_UQ5 ^V ^Q\QTQVc
Wݷbc[Yf caVR_SQ^YZ `_ neeV[cYS^_bcY Y Sl T_c_Sl cVa`Vcm bdjVbcS_6
SQ^YV Y^cVa`aVcQc_aQ ^Q ]QiY^V [_^Vh^_T_ `_\mX_SQcV\p5 c_ `_hV]d
Rl Y ^V bn[_^_]Ycm ^V]^_T_ cadU_XQcaQc7

@aVUbcQSmcV bVRV5 hc_ Sl ^Q`YbQ\Y `a_TaQ]]d5 `aVU^QX^QhV^^do U\p aQR_6
cl ^Q bVaSVaV Y5 VbcVbcSV^^_5 ^V Y]Vojdo ^YhVT_ UQWV _cUQ\ݷ^^_ `_f_WVT_
^Q `_\mX_SQcV\mb[YZ Y^cVaeVZb7 @aY nc_] `a_TaQ]]V caVRdocbp ^V[YV [_^6
eYTdaQgY_^^lV Y\Y UadTYV eQZ\l5 [_c_alV 1`_ b]lb\d bc_pjVZ XQUQhY2 U_\6
WV^ b_XUQcm 1bTV^VaYa_SQcm2 `_\mX_SQcV\m5 `_bcQSYSiYZ SQid `a_TaQ]]d ^Q
bS_Z bVaSVa7 8QUQhQ TV^VaQgYY cQ[Yf eQZ\_S ]_WVc _[QXQcmbp ]^_T_[aQc^_5
S b_c^Y aQX `a_jV5 hV] XQUQhQ5 [_c_ado aViQVc SQiQ bVaSVa^Qp `a_TaQ]]QD
nc_ c_c bQ]lZ b\dhQZ5 [_TUQ S`_\^V _`aQSUQ^^_ TaQeYhVb[YZ `_\mX_SQcV\mb[YZ
Y^cVaeVZb bUV\Qcm ^Q ]3<8];7

5_`dbcY]5 `aY nc_] d SQb dWV Vbcm RYR\Y_cV[Q ed^[gYZ 1^Q`YbQ^^lf ^Q
BY Y\Y BY4425 `_XS_\pojYf aQR_cQcm b_ X\_bhQbc^l]Y eQZ\Q]YD S_X]_W6
^_5 hQbcm ncYf ed^[gYZ Y\Y UQWV SbV _^Y Yb`_\mXdocbp S SQiVZ bVaSVa^_Z
`a_TaQ]]V7 @VaV`YblSQcm ncY ed^[gYY ^Q ]3< ]_WVc _[QXQcmbp XQ^pcYV] U_\6
TY] Y ^VR\QT_UQa^l]5 _b_RV^^_ Vb\Y _RaQRQclSQV]lV eQZ\l Y]Voc RY^Qa^lZ
e_a]Qc7 2dUVc ^Q]^_T_ `a_jV5 ^Q`YbQS ^VR_\mi_Z 5ݷ]VaVf_U^Y`ݷ ^QhQcm Yb6
`_\mX_SQcm SQiY 1dWV Y]VojYVbp2 ed^[gYY `ap]_ YX b[aY`c_S5 ^Q`YbQ^^lf ^Q
]3<7 AQXd]VVcbp5 RlSQoc Y UadTYV b\dhQYD TV^VaQgYp ^Qbca_Vh^lf eQZ\_S U\p
bVaSVa^_Z `a_TaQ]]l XUVbm `aYSVUV^Q \Yim S [QhVbcSV `a_bc_T_ `aY]VaQ7

>Nc_ c7 ^7 XQ[_^ Y^bcad]V^cQ5 _^ WV `aY^gY` X_\_c_T_ ]_\_c[QD VT_ `aY`Ybl6
SQoc 1RaQfQ]d =Qb\_d5 [_c_alZ cQ[WV YXSVbcV^ bS_VZ `YaQ]YU_Z `_caVR^_bcVZ7
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3 nc_Z T\QSV ]l `_`lcQV]bp b_XUQcm _RjVV `aVUbcQS\V^YV _ c_]5 [Q[
Y]V^^_ Sbݷ nc_ UV\QVcbp7 ;_^Vh^_5 ]l ^V b]_WV] `aYSVbcY `_Ua_R^_T_
_`YbQ^Yp SbVZ RYR\Y_cV[Y ]3<5 S[\ohQojVZ ^Vb[_\m[_ b_cV^ ed^[gYZ5
^_ nc_ Y ^V ^dW^_C cVf^YhVb[YV UVcQ\Y SQ] ^V `_caVRdocbp5 `_[Q UV\_
^V U_ZUݷc U_ Yf `aQ[cYhVb[_T_ Yb`_\mX_SQ^Yp5 ^d Q Vb\Y U_ nc_T_ Sbݷ WV
U_ZUݷc5 c_ Ybc_h^Y[Y5 `_XS_\pojV _bS_Ycm cVf^YhVb[do [_^[aVcY[d5
Y]Vocbp S YX_RY\YY7

Hc_Rl `_`a_R_SQcm `aY]Val YX nc_Z T\QSl5 SQ] `_caVRdVcbp dbcQ6
^_SYcm S bYbcV]V _c[_]`Y\Ya_SQ^^lV eQZ\l RYR\Y_cV[Y <92D3< Y XQT_6
\_S_h^lV eQZ\l U\p ^V7ݷ 3 `_UQS\pojV] R_\miY^bcSV UYbcaYRdcYS_S
U9>EH Vbcm b__cSVcbcSdojYZ `Q[VcD S hQbc^_bcY5 S UYbcaYRdcYSQf bV6
]VZbcSQ M5291> 1S c_] hYb\V Y M5FE1>5 Y ^2E>DE2 nc_c `Q[Vc ^QXlSQVcbp
D3<645F7

:;7<7:7 3bcaQYSQV]lZ ]3<
5\p UV]_^bcaQgYY ]l ^Q`YiV] `a_TaQ]]d5 [_c_aQp bQ]Q aQR_cQ6

Vc [Q[ Y^cVa`aVcQc_a ]3< ‑ [_^Vh^_5 _hV^m d`a_jݷ^^lZ7 ?RjQp YUVp
aVQ\YXQgYY cQ[_T_ Y^cVa`aVcQc_aQ b\VUdojQp7 3 `a_TaQ]]V ^dW^_
`_U[\ohYcm XQT_\_S_h^lZ eQZ\ ED3<8D3<78G 1S_X]_W^_5 S SQiVZ bY6
bcV]V ]_W^_ Yb`_\mX_SQcm `a_bc_ ED3<78G5 ^_ nc_ ^V SVXUV cQ[27 5Q6
\VV ^dW^_ b_XUQcm _RkV[c Y^cVa`aVcQc_aQ ]3< D nc_ UV\QVcbp b `_6
]_jmo ed^[gYY ]3<hLB51D5R>D5B@5 [_c_aQp S_XSaQjQVc X^QhV^YV cY6
`Q ]3<hR>D5B@3D _RkV[c Y^cVa`aVcQc_aQ faQ^Yc Y]V^Q Y cV\Q [_]Q^U5
X^QhV^Yp T\_RQ\m^lf `VaV]V^^lf5 bcV[ SlhYb\YcV\m^lf [_^cV[bc_S Y
Sbo `a_hdo Y^e_a]QgYo5 [_c_aQp ^dW^Q U\p Sl`_\^V^Yp `a_TaQ]]
^Q ]3<7

5Q\VV ]_W^_ RdUVc hYcQcm b [\QSYQcdal [_]Q^Ul Y Sl`_\^pcm Yf b
`_]_jmo ed^[gYY ]3<hNF1<D bQ]Q ncQ ed^[gYp S_XSaQjQVc X^Q[_]lZ
^Q] [_U XQSVaiV^Yp [_]Q^Ul5 `aYhݷ] XQT_\_S_h^Y[ D3<78 `aVU_bcQS6
\pVc ^Q] bY]S_\YhVb[YV Y]V^Q 1]Q[a_bl2 U\p `pcY S_X]_W^lf X^QhV6
^YZ nc_T_ [_UQC ]LUhXT 1925 ]LUhN[[X[ 1:25 ]LUh[N]^[W 1;25 ]LUhK[NJT 1<2
Y ]LUhLXW]RW^N 1=27 AVXd\mcQc Sl`_\^V^^_Z [_]Q^Ul ‑ bca_[d5 [_c_6
ado _^Q SVa^d\Q 1`aY XQSVaiV^YY b [_U_] ]LUhXT Y\Y ]LUh[N]^[W25 Y\Y
b__RjV^YV _R _iYR[V 1U\p [_UQ ]LUhN[[X[2 ]_W^_ `_\dhYcm b `_]_jmo
ed^[gYY ]3<hP5D\DB9>7[5CE<D7

@aY hcV^YY [_]Q^U b [\QSYQcdal ^VU_bcQc_h^_ `a_bc_ `a_hYcQcm
_U^d bca_[d5 _cUQcm Vݷ Y^cVa`aVcQc_ad Y cQ[ U_ RVb[_^Vh^_bcY7 5V\_ S
c_]5 hc_ [_]Q^UQ ]_WVc5 [Q[ ]l ^V_U^_[aQc^_ SYUV\Y5 aQb`_\QTQcmbp
^Q ^Vb[_\m[Yf bca_[QfC U\p nc_T_ U_bcQc_h^_ _c[alcm Y ^V XQ[alcm
eYTda^do b[_R[d7 5\p [_aaV[c^_Z _RaQR_c[Y nc_T_ ^dW^_ `a_U_\WQcm
hYcQcm Y ݷb[\VYSQcmݷ bca_[Y5 `_[Q ^V `_\dhYcbp [_]Q^UQ gV\Y[_] ‑
cQ[Qp5 S [_c_a_Z Sbݷ _c[alc_V XQ[al\_bm7 ; bhQbcmo5 U\p nc_T_ ^V
^dW^_ `YbQcm bS_Z \V[bYhVb[YZ Q^Q\YXQc_a5 `_b[_\m[d5 VbcVbcSV^^_5
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cQ[Qp S_X]_W^_bcm Vbcm S Y^cVa`aVcQc_aV ]3< Y5 [Q[ Y \oRQp UadTQp VT_
S_X]_W^_bcm5 _^Q U_bcd`^Q ^Q] hVaVX ed^[gYoD S UQ^^_] b\dhQV nc_
ed^[gYp ]3<hL?==1>4L?=@<5D55 [_c_aQp `aY^Y]QVc ^Q Sf_U bca_[d Y
SlUQݷc hYb\_ : 1YbcY^Q25 Vb\Y bca_[Q `aVUbcQS\pVc _U^d Y\Y ^Vb[_\m[_
XQ[_^hV^^lf [_]Q^U ]3<5 Q S `a_cYS^_] b\dhQV S_XSaQjQVc 97

B hcV^Yp [_]Q^Ul ]l Y ^Qh^7[ݷ >QiQ ed^[gYp RdUVc `aY^Y]Qcm ^Q
Sf_U d[QXQcV\m ^Q RdeVa 1]QbbYS cY`Q 381B325 S [_c_a_] ^dW^_ aQb`_6
\_WYcm `a_hYcQ^^do [_]Q^Ud5 Y U\Y^d nc_T_ RdeVaQD S_XSaQjQcm ^QiQ
ed^[gYp RdUVc :5 Vb\Y [_]Q^UQ db`Vi^_ bhYcQ^Q5 Y 95 Vb\Y `a_hYcQcm
[_]Q^Ud `_ c_Z Y\Y Y^_Z `aYhY^V ^V dUQ\_bm7 3 b\dhQV5 Vb\Y SS_UY6
]Qp `_\mX_SQcV\V] [_]Q^UQ S RdeVa ^V `_]VbcYcbp5 ed^[gYp SlUQbc
UYQT^_bcYhVb[_V b__RjV^YV5 U_hYcQVc `_c_[ bcQ^UQac^_T_ SS_UQ U_ `V6
aVS_UQ bca_[Y 1Y\Y [_^gQ eQZ\Q2 Y SVa^ݷc 97 ?R^QadWYS [_^Vg eQZ\Q5
ed^[gYp SVa^ݷc 9 baQXd WV Y RVX Sbp[_Z UYQT^_bcY[Y7

HcV^YV bca_[Y ]l RdUV] Sl`_\^pcm b `_]_jmo 675DC5 `aY nc_]
S_b`_\mXdV]bp cV]5 hc_ baQXd `_b\V `a_hYcQ^^_Z Y^e_a]QgYY _^Q S
`VaVUQ^^lZ VZ RdeVa XQ^_bYc ^d\VS_Z RQZc5 Q SbV _bcQSiYVbp n\V]V^6
cl ]QbbYSQ ^V ca_TQVcD [Q[ b\VUbcSYV5 U_bcQc_h^_ `VaVU _RaQjV^YV]
[ 675DC XQ^VbcY ^_\m S `aVU`_b\VU^YZ RQZc RdeVaQ5 Y Vb\Y `_b\V hcV6
^Yp bca_[Y _^ cQ] _bcQ^Vcbp ‑ X^QhYc5 bca_[Q `a_hYcQ^Q gV\Y[_]5 c_
Vbcm `Q]pcY fSQcY\_7 E_a]Q\m^_ T_S_ap5 Vb\Y cQ] ^V ^_\m5 Q bY]S_\
`VaVS_UQ bca_[Y ‑ nc_ c_WV U_\W^_ X^QhYcm5 hc_ `Q]pcY fSQcY\_ 1[Q[
T_S_aYcbp5 cY[ S cY[25 ^_ ]l `a_SVapcm nc_c SQaYQ^c ^V RdUV]D YX6XQ
nc_T_ U_`dbcY]Qp U\Y^Q [_]Q^Ul d ^Qb RdUVc ^Q _UY^ RQZc ]V^miV5 ^_
nc_ SapU \Y _hV^m bcaQi^_7 @_\^_bcmo ed^[gYp hcV^Yp _U^_Z [_]Q^Ul
RdUVc SlT\pUVcm cQ[C
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B\VUdojVZ ]l ^Q`YiV] ed^[gYo5 aVQ\YXdojdo X^Q[_]lZ ^Q] gY[\
hcV^Yp6Sl`_\^V^Yp6`VhQcY 1B51465F1<6@B9>D <??@5 [NYU27 Nc_Z ed^[gYY
dWV `_caVRdVcbp _RkV[c Y^cVa`aVcQc_aQD [a_]V c_T_5 ]l `VaVUQUY] VZ
bca_[d5 [_c_ado _^Q RdUVc SlUQSQcm [Q[ `aYT\QiV^YV [ SS_Ud7 5\Y^d
]QbbYSQ U\p faQ^V^Yp [_]Q^Ul ]l XQUQUY] T\_RQ\m^_Z [_^bcQ^c_ZC

5>E= K =1H3=4 F <; 3 :9;= MD

>QiQ ed^[gYp RdUVc _RaQjQcmbp [ dWV ^Q`YbQ^^_Z ed^[gYY
B514h3?==1>45 Y Vb\Y cQ SVa^d\Q YbcY^d5 c_ Sl`_\^pcm `a_hYcQ^^do
[_]Q^Ud hVaVX Y^cVa`aVcQc_a ]3<5 Q^Q\YXYa_SQcm aVXd\mcQc Y SlUQ6
SQcm S_XSaQjݷ^^_V X^QhV^YV5 Vb\Y _^_ Vbcm5 `_b\V hVT_ ^QhY^Qcm Sbݷ
b^QhQ\Q ‑ Y cQ[ `_[Q B514h3?==1>4 ^V SVa^ݷc \_Wm7

5\p Sl`_\^V^Yp [_]Q^Ul ]l S_b`_\mXdV]bp ed^[gYVZ ]3<hNF1<5
[_c_aQp `aY^Y]QVc SbVT_ USQ QaTd]V^cQC d[QXQcV\m ^Q _RkV[c Y^cVa6
`aVcQc_aQ Y b_RbcSV^^_ bca_[d5 [_c_ado ^QU_ Yb`_\^YcmD S_XSaQjQVc
_^Q5 [Q[ dWV T_S_aY\_bm5 [_U XQSVaiV^Yp [_]Q^Ul7 @aVWUV hV] _R6
aQcYcmbp [ nc_Z ed^[gYY5 ^Q Sbp[YZ b\dhQZ `_`a_bY] Y^cVa`aVcQc_a
_hYbcYcm faQ^Y\YjV aVXd\mcQcQ ‑ nc_ UV\QVcbp b `_]_jmo ed^[gYY
]3<h[5C5D[5CE<D7 ;_TUQ ed^[gYp ]3<hNF1< XQ[_^hYc Sl`_\^V^YV [_6
]Q^Ul Y SVa^ݷc d`aQS\V^YV5 ^dW^_ RdUVc `a_SVaYcm5 b [Q[Y] [_U_]
_^Q XQSVaiY\Qbm5 Y UVZbcS_SQcm b__cSVcbcSV^^_7 @_ [_Ud ]LUhXT ^dW6
^_ `a_SVaYcm5 ^V `dbc \Y aVXd\mcQc5 Y Vb\Y ^V `dbc5 ^Q`VhQcQcm VT_ 1Vb\Y
aVXd\mcQc ‑ `dbcQp bca_[Q5 ]l ^V RdUV] Vݷ `VhQcQcm5 hc_Rl ^Q n[aQ^V
^V `_pS\p\_bm \Yi^Yf `VaVS_U_S bca_[Y27 @_ [_Ud ]LUhN[[X[ ^dW^_
^Q`VhQcQcm b__RjV^YV _R _iYR[V5 [_c_a_V ^Qf_UYcbp cQ] WV5 TUV ]_T
Rl Rlcm aVXd\mcQc7 6b\Y WV ^Q] SVa^d\Y [Q[_Z6c_ Vjݷ [_U5 _bcQݷcbp
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?bcQ\_bm c_\m[_ U_RQSYcm ed^[gYo =19>7 3b5ݷ hc_ _^Q U_\W^Q bUV6
\Qcm ‑ nc_ b_XUQcm Y^cVa`aVcQc_a Y SlXSQcm c_\m[_ hc_ ^Q`YbQ^^do
B5@h<??@7 @aYT\QiV^YV [ SS_Ud ]l b`VgYQ\m^_ bUV\QV] ^V cQ[Y]5 [Q[
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?c[_]`Y\Ya_SQcm Y b[_]`_^_SQcm `_\dhV^^do `a_TaQ]]d ]_W^_ [_6
]Q^U_Z Sa_UV

733 6`1<< 67 D3<5=25473 6<D3< 6? D3<5=254

1_RaQcYcV S^Y]Q^YV ^Q e\QT 6<D3<5 [_c_alZ XQbcQSYc aVUQ[c_a bSpXVZ
`_U[\ohYcm RYR\Y_cV[d <92D3<27 3b5ݷ XQ`db[QV] Vݷ Y dRVWUQV]bp5 hc_
]_W^_ SS_UYcm [_]Q^Ul ]3<C _^Y cdc WV RdUdc Sl`_\^pcmbp7

@aY]Va `_\dhY\bp5 _c[a_SV^^_ T_S_ap5 ^V _hV^m Y^cVaVb^lZ5 ^_ nc_
c_\m[_ ^QhQ\_7 5QSQZcV `_b]_caY]5 [Q[ U_RQSYcm S Y^cVa`aVcQc_a bS_o
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b_RbcSV^^do [_]Q^Ud7 9]V^^_ cQ[YV [_]Q^Ul UQoc b[aY`cd5 ^Q`YbQ^6
^_]d ^Q Sbca_V^^_] SQaYQ^cV ]3<5 U_bcd` [ d`aQS\V^Yo SQiVZ `a_TaQ]6
]_Z5 c_ Vbcm c_\m[_ R\QT_UQap Y] U_bcYTQVcbp VUY^bcSV^^Qp _b]lb\V^6
^Qp gV\m SbcaQYSQ^Yp Y^cVa`aVcQc_a_S S `a_TaQ]]l7 @_b[_\m[d ^QiQ
`a_TaQ]]Q bdTdR_ UV]_^bcaQgY_^^Qp5 [_]Q^Ud U\p ]3< ]l `aYUd]Q6
V] c_WV Y\\obcaQcYS^doC _^Q RdUVc `aY^Y]Qcm a_S^_ _UY^ QaTd]V^c
1[Q[ SbVTUQ5 bca_[d2 Y S_XSaQjQcm ݷdca_V^^doݷ bca_[d ‑ ^Q`aY]Va5
`_\dhYS 1235 _^Q SVa^ݷc 1231231237 =l ^QX_Sݷ] Vݷ DB9@<57

5_RQS\V^YV S Y^cVa`aVcQc_a ]3< [_]Q^Ul5 aVQ\YX_SQ^^_Z ^Q BY5 Sl6
T\pUYc U_S_\m^_ `a_bc_7 5\p ^QhQ\Q ^QU_ ^Q`YbQcm ed^[gYo5 [_c_aQp
aVQ\YXdVc ncd [_]Q^Ud7 Ed^[gYp U_\W^Q S_XSaQjQcm 9>D ‑ X^Q[_]lZ
^Q] [_U 1_Rlh^_ \YR_ ]LUhXT5 \YR_ ]LUhN[[X[25 Q ^Q Sf_U `aY^Y]Qcm
hVclaV `QaQ]VcaQ7 @VaSlZ `QaQ]Vca5 Y]VojYZ cY` F?943 ‑ cQ[ ^Q6
XlSQV]lV `_\mX_SQcV\mb[YV UQ^^lVD ]l nc_c `QaQ]Vca ^Y[Q[ ^V XQ6
UVZbcSdV]5 ^_ S__RjV _^ `_XS_\pVc aVQ\YX_SQcm ]^_T_ aQX^lf [_]Q^U
_U^_Z ed^[gYVZ7 3c_a_Z `QaQ]Vca ‑ d[QXQcV\m ^Q Y^cVa`aVcQc_aD _^
^dWV^5 hc_Rl SVa^dcm aVXd\mcQc5 Q Vjݷ _^ `_XS_\pVc bQ]_Z [_]Q^UV
Sl`_\^pcm [Q[YV6c_ Vjݷ [_]Q^Ul ]3< 1Sb`_]^Y]5 hc_ 96 ‑ nc_ c_WV
[_]Q^UQ27 @_b\VU^YV USQ `QaQ]VcaQ ^QXlSQocbp 1B73 Y 1B7FD aQXd6
]VVcbp5 ncY b\_SQ ^Q] f_a_i_ X^Q[_]l7 @QaQ]Vca 1B73 `_[QXlSQVc5
b[_\m[_ QaTd]V^c_S S Y^cVa`aVcQc_aV `_\dhY\Q ^QiQ [_]Q^UQ5 Q ]Qb6
bYS d[QXQcV\VZ ^Q bca_[Y 1B7F b_UVaWYc QUaVbQ QaTd]V^c_S S `Q]pcY
1`aYhݷ] 1B7Fd9f ‑ nc_ Y]p [_]Q^Ul5 Q^Q\_TYp b ed^[gYVZ =19> cdc
`_\^Qp27 8QT_\_S_[ ^QiVZ ed^[gYY5 [_c_ado ]l ^QX_Sݷ] @B?3hDB9@<55
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]l Vjݷ ^V SYUV\Y7 B _iYR[Q]Y `a_R\V] ^V RdUVc5 U_bcQc_h^_ UQcm
[Q[do6^YRdUm ^VbdjVbcSdojdo [_]Q^Ud7 @_`lcQV]bp cV`Vam bUV\Qcm
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[_U B5DEB> ‑ ^V c_T_5 [_c_alZ ]l Sl`_\^Y\Y5 Q c_T_5 [_c_alZ U_\WV^
`a_YX_ZcY da_S^V] SliV27 AVXd\mcQcl ]_Tdc ^Qb aQX_hQa_SQcmC b__c6
SVcbcSdojYf b__RjV^YZ5 [_c_alV ]l cQ[ bcQaQcV\m^_ `YbQ\Y5 ]l ^V
dSYUY]5 ]3<hNF1< ݷ_XQR_c\YSݷ `aVSaQcYc Yf SbV S _Rlh^lV _iYR[Y7

NcQ _b_RV^^_bcm ]3<hNF1< YXSVbc^Q Y U_[d]V^cYa_SQ^QC bQ]Q
]3<hNF1< `_UbhYclSQVc5 ^Q [Q[_] da_S^V _^Q SlXSQ^Q5 Y5 X^Qp5 hc_ bVZ6
hQb _^Q _Rb\dWYSQVc SVaf^YZ da_SV^m S\_WV^^_bcY 1c_ Vbcm Vݷ SlX_S
^V S\_WV^ ^Y S [Q[_Z UadT_Z Vݷ SlX_S U\p c_T_ WV bQ]_T_ Y^cVa`aV6
cQc_aQ25 _^Q UVZbcSYcV\m^_ bQ]Q _RaQRQclSQVc SbV [_Ul5 _c\Yh^lV _c
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dSYUVcm ^QiY UaQT_gV^^lV b__RjV^Yp7 5\p nc_T_ `aYUݷcbp U_RQSYcm
Vjݷ _U^d [_]Q^Ud S Y^cVa`aVcQc_aD ncQ [_]Q^UQ RdUVc XQ`db[Qcm ed^[6
gYo B5@h<??@5 Yb`_\mXdp XQUQ^^lZ 1`QaQ]Vca_] [_]Q^Ul2 SYU `aYT\Q6
iV^Yp5 hc_Rl ]l ^QT\pU^_ SYUV\Y5 hc_ nc_ UadT_Z n[XV]`\pa ^QiVT_
[NYU7 ;_]Q^Ud ]l ^QX_Sݷ] NW]N[ 1S_c `ap]_ cQ[5 R_\miY]Y Rd[SQ6
]Y ‑ _Rlh^_ [_]Q^Ul ^QXlSQoc ]Q\V^m[Y]Y Rd[SQ]Y5 cQ[ hc_ ncQ
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Ed^[gYp U\p aVQ\YXQgYY NW]N[ RdUVc U_S_\m^_ `a_bc_Z7 6b\Y Qa6
Td]V^c_S ^V XQUQ^_5 S [QhVbcSV ^_S_T_ `aYT\QiV^Yp _^Q RdUVc Yb`_\m6
X_SQcm bca_[d 2GG 2D Vb\Y QaTd]V^c_S XQUQ^_ R_\miV _U^_T_5 \Yi^YV
_^Q `a_bc_ `a_YT^_aYadVc5 cQ[ hc_ ]_W^_ ^V UV\Qcm _RaQR_c[d _iY6
R_[7 6UY^bcSV^^Qp fYca_bcm b_bc_Yc S c_]5 hc_ XQSVaiQcmbp S\_WV^6
^lZ gY[\ Sl`_\^V^Yp [_]Q^U RdUVc `_ [_^gd eQZ\Q5 Y hc_Rl ]_W^_
Rl\_ SlZcY5 ^QWQS LDB<6M5 Y]V^^_ YX _U^_T_ da_S^p gY[\Q5 Q ^V YX SbVZ
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>QiV]d Y^cVa`aVcQc_ad ^V fSQcQVc Vjݷ _U^_Z S_X]_W^_bcY ‑ `aY Sl6
X_SV VT_ YX [_]Q^U^_Z bca_[Y b^QhQ\Q bhYclSQcm d[QXQ^^lV QaTd]V^6
cQ]Y eQZ\l 1^Q`aY]Va5 b_UVaWQjYV _`YbQ^Yp `a_gVUda ^Q ]3<2 Q dWV
`_c_] Sf_UYcm Y\Y ^V Sf_UYcm S [NYU ‑ S XQSYbY]_bcY _c d[QXQ^YZ5
`_\dhV^^lf hVaVX cV WV QaTd]V^cl7 2VX nc_T_ `_\mX_SQcmbp `_\dhV^6
^l] Y^cVa`aVcQc_a_] ]l c_\[_] ^V b]_WV]7 @a_R\V] aVQ\YX_SQcm nc_
Sb5ݷ S _RjV]5 ^Vc5 _b_RV^^_ Vb\Y X^Qcm5 hc_ U\p Yb`_\^V^Yp gV\Y[_]
eQZ\Q ^Q ]3< Vbcm b`VgYQ\m^Qp ed^[gYp ]3<hNF1<O9<5 1`QaQ]Vcal ‑
d[QXQcV\m ^Q _RkV[c Y^cVa`aVcQc_aQ Y Y]p eQZ\QD _bcQ\m^_V _^Q bUV6
\QVc bQ]Q27 ?bcQSY] nc_ hYcQcV\o S ^QUVWUV5 hc_ `aY]Va_S5 [_c_alV
]l dWV db`V\Y `aYSVbcY5 U\p `_^Y]Q^Yp `a_Ybf_UpjVT_ U_bcQc_h^_7
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hVclam]p QaTd]V^cQ]YD S SQid aQXUV\pV]do RYR\Y_cV[d5 [_c_ado Sl
RdUVcV Yb`_\mX_SQcm S a_\Y `\QTY^Q5 cQ[WV U_\W^l S_ZcY cV ed^[6
gYY5 [_c_alV Yb`_\mXdocbp 1`ap]_ Y\Y [_bSV^^_2 aVQ\YXQgYVZ SQiYf
[_]Q^U7
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apU_] b Y]VojVZbp ed^[gYVZ =19> 1[_c_aQp5 VbcVbcSV^^_5 U\p ^QiVT_
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b ^_Sl]Y [_]Q^UQ]YC

1FCDI8?CDCN4 B<GB1@ D3<C8
5 <?14 78D3<5=2547C?
5 DB9@<5 6??21B
6??21B6??21B6??21B
5 NW]N[ K3G M
3G 2B51;
9D’C 1 29D CDB1>75 D? EC5 2B51;83?>D9>E5 D89C G1I
3G gM
5

?[_^hQcV\m^do SVabYo ^QiVT_ Y^cVa`aVcQc_aQ5 b_S]Vjݷ^^_T_ b `\Q6
TY^_]5 hYcQcV\m ^QZUݷc S QafYSV `aY]Va_S `_U Y]V^V] D3<5=254737

:;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8];

:;7=7:7 2YR\Y_cV[Q ]; Y Y^cVa`aVcQc_a G9C8

2YR\Y_cV[Q ]; `_XS_\pVc U_S_\m^_ Rlbca_ b_XUQSQcm `a_TaQ]]l b
TaQeYhVb[Y] `_\mX_SQcV\mb[Y] Y^cVaeVZb_]5 [_c_alZ5 [Q[ Y S X^Q6



ݷ :;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; >A>

[_]_Z ^Q] RYR\Y_cV[V OU]T U\p BY445 bca_Ycbp YX SYUWVc_S?7
3 `aY^gY`V5 ncd RYR\Y_cV[d ]_W^_ `_UTadXYcm YX _Rlh^_T_ Y^cVa`aV6
cQc_aQ ]3<5 [Q[5 S`a_hV]5 Y YX `a_TaQ]]l ^Q BY8BY445 ^_ `a_jV RdUVc
S_b`_\mX_SQcmbp b`VgYQ\m^_ `aVU^QX^QhV^^l] U\p nc_Z gV\Y Y^cVa`aV6
cQc_a_] G9C8 1_c b\_S `9>4?G \85<<2D nc_c Y^cVa`aVcQc_a dWV b_UVaWYc
S_X]_W^_bcY ]; Y `\ob [ c_]d [_aaV[c^_ _RaQRQclSQVc QaTd]V^cl [_6
]Q^U^_Z bca_[Y Y `VaV]V^^lV _[adWV^Yp5 Y]VojYV _c^_iV^YV [ aY6
b_SQ^Yo _[_^ 1U\p ?B ^>9H ‑ [ aQR_cV b `a_c_[_\_] a27 D G9C8 Vbcm
Y UadTYV b`VgYeYhVb[YV _b_RV^^_bcY5 _R\VThQojYV aQR_cd b _[^Q]YD _
^V[_c_alf YX ^Yf ]l dX^QV] `_XWV7

9^cVa`aVcQc_a G9C8 ]_W^_ XQ`dbcYcm S Y^cVaQ[cYS^_] aVWY]VD
`aY nc_] _^ RdUVc hYcQcm [_]Q^Ul YX `_c_[Q bcQ^UQac^_T_ SS_UQ7 NcY]
]_W^_ S_b`_\mX_SQcmbp5 hc_Rl Rlbca_ _`a_R_SQcm cd Y\Y Y^do S_X6
]_W^_bcm ]3<8];7 BaVUbcSQ]Y aVUQ[cYa_SQ^Yp SS_UY]_Z bca_[Y Y^6
cVa`aVcQc_a ^V _b^Qj5^ݷ cQ[ hc_ U\p Y^cVaQ[cYS^_T_ Yb`_\mX_SQ^Yp
RdUVc dU_R^VV XQ`db[Qcm VT_ hVaVX B<GB1@7 BaQXd `_b\V XQ`db[Q Y^cVa6
`aVcQc_a b_XUQbc T\QS^_V _[^_5 ^V b_UVaWQjVV ^YhVT_5 Y SlUQbc SQ]
1S cVa]Y^Q\V2 `aYT\QiV^YV [ SS_Ud 1_Rlh^_ nc_ bY]S_\ 527

@_ d]_\hQ^Yo XQT_\_S_[ _[^Q RdUVc b_UVaWQcm b\_S_ G9C85 ^_ nc_
]_W^_ YX]V^Ycm5 d[QXQS Y^cVa`aVcQc_ad `aY XQ`db[V _`gYo 6>1=5C

G9C8 6>1=5 =IJ@@<931D9?>

9X]V^Ycm XQT_\_S_[ _[^Q ]_W^_ Y `_c_]5 UQS S Y^cVa`aVcQc_aV [_]Q^6
Ud G= D9D<5C

1FCDI8?CDCN4 G9C8 6>1=5 =IJ@@<931D9?>
5 G= D9D<5 7 2J>?D85B ]9D<52

9]V^^_ cQ[ \dhiV SbVT_ Y `_bcd`Qcm7 5V\_ S c_]5 hc_ _`gYp 6>1=5
S\YpVc ^V c_\m[_ ^Q XQT_\_S_[ _[^Q ‑ _^Q XQUQݷc VT_ Y]p5 Yb`_\m6
XdV]_V5 ^Q`aY]Va5 S `_UbYbcV]V ^Qbca_V[5 [_c_aQp `_^QU_RYcbp ^Q] S
7@7=7;:ݷ 3 a_\Y cQ[_T_ Y]V^Y5 c7 V7 `QaQ]VcaQ U\p 6>1=55 [aQZ^V WV\Q6
cV\m^_ Yb`_\mX_SQcm b\_S_6YUV^cYeY[Qc_a RVX `a_RV\_S5 ^QhY^QojV6
Vbp b_ bca_h^_Z \QcY^b[_Z Rd[SlD ^Q`aY]Va5 Y]p ]_WVc b_S`QUQcm b
Y]V^V] SQiVZ `a_TaQ]]l7

3 `aYSVUݷ^^_] `aY]VaV XQb\dWYSQVc S^Y]Q^Yp Sc_a_Z `QaQ]Vca
[_]Q^Ul G=5 S [QhVbcSV [_c_a_T_ S ^QiV] `aY]VaV XQUQ^Q c_h[Q 7ݷ7ݷ
Nc_c `QaQ]Vca YUV^cYeYgYadVc _[^_5 [ [_c_a_]d _c^_bYcbp [_]Q^UQD
c_h[_Z S ]3<8]; _R_X^QhQVcbp T\QS^_V _[^_ SQiVT_ `aY\_WV^Yp7

;_\m b[_a_ _R nc_] XQi\Q aVhm5 _RbdUY] bYbcV]d YUV^cYeY[QgYY
_[_^5 cV] R_\VV hc_ RVX `_^Y]Q^Yp nc_Z bYbcV]l bUV\Qcm ]l ^YhVT_

?9^cVaVb^_5 hc_ S `aY]V^V^YY [ ]; cVa]Y^l G9475D Y G9>4?G _X^QhQoc `aY]Va6
^_ _U^_ Y c_ WV5 `aYhݷ] S U_[d]V^cQgYY ]_W^_ SbcaVcYcm Yf _RQD [Q[ ]l `_]^Y]
1b]7 7:25::97:ݷ U\p OU]T SYUWVc Y _[^_ ‑ bdj^_bcY b_SVaiV^^_ aQX^lV7



>A? ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

c_\[_] ^V b]_WV]7 ;Q[ ]l `_]^Y]5 SYUWVcl S b_bcQSV TaQeYhVb[_6
T_ Y^cVaeVZbQ _RaQXdoc YVaQafYo S c_] b]lb\V5 hc_ _`aVUV\ݷ^^lV
SYUWVcl ]_Tdc Slbcd`Qcm S a_\Y SVUdjYf 1=1CD5B2 U\p UadTYf SY6
UWVc_S5 [_c_alV S nc_] b\dhQV ^QXlSQocbp SVU_]l]Y Y\Y `_UhY^6^ݷ
^l]Y 1C<1F52D `_UhY^ݷ^^lV aYbdocbp S^dcaY _[^Q bS_VT_ SVUdjVT_ Y
S _`aVUV\ݷ^^_] b]lb\V pS\pocbp VT_ hQbcmo7

3 ]3<8]; [a_]V _c^_iV^Yp ݷSVUdjYZ8SVU_]lZݷ _[^Q 1SYUWV6
cl2 ]_Tdc ^Qf_UYcmbp Vjݷ Y S _c^_iV^YY ݷa_UYcV\mb[YZ8U_hVa^YZݷ
1@1B5>D8389<425 Y nc_ `_a_WUQVc _`aVUV\ݷ^^do `dcQ^Ygd7 @_ d]_\hQ^Yo
ncY USV YVaQafYY _[_^ UadT UadTQ UdR\Yadoc5 c_ Vbcm USQ SYUWVcQ5 ^Q6
f_UpjYVbp S b__c^_iV^YY 5ݷa_UYcV\mb[YZ8U_hVa^YZݷ ^Qf_Upcbp cQ[WV
Y S _c^_iV^YY 5ݷSVUdjYZ8SVU_]lZݷ cQ[ hc_ ^V[_c_alV `a_TaQ]]Ybcl
S__RjV ^V SYUpc aQX^Ygl ]VWUd ncY]Y `_^pcYp]YD RVUQ S c_]5 hc_ cQ6
[_V UdR\Ya_SQ^YV Y]VVc ]Vbc_ _c^oUm ^V SbVTUQ7 3 _RjV] WV b\dhQV
_c^_iV^YV ݷa_UYcV\mb[YZ8U_hVa^YZݷ S__RjV ^V S\YpVc ^Q `_\_WV^YV
SYUWVc_S 1_UY^ S^dcaY UadT_T_ Y\Y [Q[_V Rl c_ ^Y Rl\_ Vj2ݷ ‑ _^_
_`aVUV\pVc b_SVaiV^^_ UadT_V bS_ZbcS_ SYUWVc_SC `aY d^Yhc_WV^YY
a_UYcV\mb[_T_ _[^Q 1nc_ UV\QVcbp [_]Q^U_Z 45CDB?I2 d^Yhc_WQocbp
cQ[WV Y SbV VT_ `_c_][Y7

A_UYcV\m S ]; Vbcm d [QWU_T_ SYUWVcQ5 XQ Yb[\ohV^YV] T\QS^_6
T_ _[^QD UQWV Vb\Y Sl aViYcV SlSVbcY ^Q n[aQ^ ^Vb[_\m[_ ^VXQSY6
bY]lf _[_^5 Y]VojYf bS_Y aQ][Y5 XQT_\_S[Y Y c7 `7 1_^Y ^QXlSQoc6
bp _[^Q]Y SVaf^VT_ da_S^p5 D?@<5F5< G9>4?GC5 Y b_XUQocbp [_]Q^U_Z
D?@<5F5<25 b c_h[Y XaV^Yp \_TY[Y ]3<8]; _^Y RdUdc U_hVa^Y]Y U\p
T\QS^_T_ _[^Q7 ;QWUlZ SYUWVc Y]VVc Y]p5 ^QhY^QojVVbp cQ[ WV5 [Q[
Y]p VT_ a_UYcV\pD Y]V^Q _RaQXdocbp U_RQS\V^YV] [ Y]V^Y a_UYcV\p
^_S_T_ YUV^cYeY[Qc_aQ hVaVX c_h[d5 `aYhݷ] YUV^cYeY[Qc_a U_\WV^
_RpXQcV\m^_ ^QhY^Qcmbp b_ bca_h^_Z \QcY^b[_Z Rd[Sl 1UQ\miV ]_W6
^_ Yb`_\mX_SQcm [Q[ bca_h^lV Rd[Sl5 cQ[ Y XQT\QS^lV5 Q cQ[WV gYe6
al Y ^V[_c_alV YX X^Q[_S `aV`Y^Q^Yp27 >Q`aY]Va5 SYUWVcl5 a_UYcV6
\V] [_c_alf Slbcd`QVc T\QS^_V _[^_5 ]_Tdc ^QXlSQcmbp 72D>5 7<12:;5
712B1T1412B15 72?Hh6?BhD5HD Y\Y UQWV `a_bc_ 7HD Vb\Y [Q[_Z6c_ YX
^Yf 1`dbcm _^ ^QXlSQVcbp 77B@2 bQ] Y]VVc `_c_][_S5 c_ _^Y RdUdc ^Q6
XlSQcmbp 77B@72D>:5 77B@7<9CD Y c7 `7 ?c]VcY]5 hc_ da_S^Y S YVaQafYY
SYUWVc_S ^V ]_Tdc Rlcm `a_`djV^l5 cQ[ hc_5 Vb\Y d SQb Vbcm SYUWVc b
Y]V^V] 7H7I7J7D5 c_ bdjVbcSdoc Y SYUWVcl 7H7I7J5 7H7I Y 7H7

B_XUQcm SYUWVc ]_W^_ [_]Q^U_Z5 Y]p [_c_a_Z b_S`QUQVc b cY`_]
SYUWVcQD `aY nc_] d[QXlSQVcbp Y]p SYUWVcQ Y5 S_X]_W^_5 U_`_\^Y6
cV\m^lV `QaQ]Vcal7 >Q`aY]Va5 b_XUQcm _Rlh^do [^_`[d ]_W^_ cQ[C

5 2EDD?> 72D 6D5HD 2YB5CC V52
72D



ݷ :;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; >A@

8Q]VcY]5 hc_ aVXd\mcQc_] Sl`_\^V^Yp [_]Q^Ul 2EDD?> bcQ\_ Y]p
b_XUQ^^_T_ SYUWVcQ 1S UQ^^_] b\dhQV 72D2D [Q[ _Rlh^_ S ]3<5 nc_ `a_bc_
bca_[Q5 ^V R_\VV c_T_7

B_XUQ^YV [^_`[Y bQ]_ `_ bVRV ^V `aYSVUݷc [ Vݷ `_pS\V^Yo ^Q n[aQ^VD
^dW^_ Vjݷ _Rkpb^Ycm Y^cVa`aVcQc_ad5 [Q[ ]l f_cY] Vݷ aQb`_\_WYcm5
[Q[_Sl U_\W^l Rlcm Vݷ b_RbcSV^^lV aQX]Val Y [Q[ Sbݷ nc_ U_\W^_
]V^pcmbp 1Vb\Y S__RjV U_\W^_2 `aY YX]V^V^YY aQX]Va_S a_UYcV\mb[_6
T_ _[^Q7 Nc_c S_`a_b ^V cQ[ `a_bc5 [Q[ f_cV\_bm RlD `_Ua_R^_bcY ]l
aQbb]_caY] `_XWV5 Q `_[Q `aYRVT^V] [ bQ]_]d caYSYQ\m^_]d 1Y5 [Q[
S_UYcbp5 b_SVaiV^^_ ^V`aYT_U^_]d U\p R_\miY^bcSQ `aQ[cYhVb[Yf bY6
cdQgYZ2 b`_b_RdC XQpSY]5 hc_ [^_`[Q U_\W^Q Rlcm aQb`_\_WV^Q S eY[6
bYa_SQ^^_] `_\_WV^YY S^V XQSYbY]_bcY _c _Rbc_pcV\mbcSC

5 @<135 72D 6H :9 6I :9

AVXd\mcQc nc_Z [_]Q^Ul ‑ `dbc_Z 1cQ[ WV5 [Q[5 ^Q`aY]Va5 U\p [_]Q^Ul
@EDC27 CV`Vam [^_`[Q `_pSYcbp ^Q n[aQ^V ‑ c_h^VV5 S^dcaY T\QS^_T_
_[^QD Vݷ SVaf^YZ \VSlZ dT_\ RdUVc ^Qf_UYcmbp ^Q :9 `Y[bV\VZ `aQSVV Y
^YWV SVaf^VT_ \VS_T_ dT\Q bQ]_T_ _[^Q7

?RaQcY] cV`Vam S^Y]Q^YV hYcQcV\p ^Q _U^d YX _b_RV^^_bcVZ G9C8C
Y]p \oR_T_ SYUWVcQ bQ]_ `_ bVRV pS\pVcbp [_]Q^U_Z5 b `_]_6
jmo [_c_a_Z ]l ]_WV] b ncY] SYUWVc_] Sl`_\^pcm aQX\Yh^lV UVZ6
bcSYp7 >QR_a UVZbcSYZ _`aVUV\pVcbp cY`_] SYUWVcQ7 ?RjY]Y U\p SbVf
SYUWVc_S pS\pocbp SbVT_ USQ UVZbcSYpC 375D ‑ `_\dhYcm X^QhV^YV `Q6
aQ]VcaQ 1\oR_T_ YX cVf5 hc_ ]_Tdc Rlcm XQUQ^l `aY b_XUQ^YY SYUWVcQ2
Y 3?>697EB5 ‑ dbcQ^_SYcm ^_S_V X^QhV^YV 1nc_ dWV S_X]_W^_ ^V U\p
SbVf `QaQ]Vca_S5 ^V[_c_alV `QaQ]Vcal `_b\V b_XUQ^Yp SYUWVcQ YX]V6
^Ycm ^V\mXp27 >Q`aY]Va5 ]l ]_WV] dX^Qcm5 [Q[_Z S ^Qbc_pjVV SaV]p
U\p ^QiVZ [^_`[Y dbcQ^_S\V^ cV[bcC

5 72D 375D 6D5HD
YB5CC V5

CV[bc5 [_c_alZ ]l dSYUV\Y ‑ nc_ aVXd\mcQc Sl`_\^V^Yp [_]Q^Ul5 cQ[
hc_ ]l ]_WV]5 ^Q`aY]Va5 XQ^VbcY VT_ S `VaV]V^^do5 [Q[ nc_ _Rlh^_
UV\QVcbp S ]3<C

5 C5D 2DhDHD d72D 375D 6D5HDf
YB5CC V5
5 @EDC 42DhDHD
YB5CC V5

CV`Vam YX]V^Y] cV[bc [^_`[Y5 `aYh5[ݷ hc_Rl dRYcm aQX_] USdf XQZgVS5
bUV\QV] VT_ b_bc_pjY] YX USdf bca_[5 [_c_alV bdjVbcSV^^_ U\Y^^VV
c_Z5 hc_ Rl\QC



>AA ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

5 72D 3?>697EB5 6D5HD 2M?>’D @B5CC =51 e> R 4?>’D <9;5 9D2

;^_`[Q `_b\V nc_T_ YX]V^Yc bS_Y aQX]Val [Q[ `_ T_aYX_^cQ\Y5 cQ[ Y
`_ SVacY[Q\Y5 hc_Rl S ^VZ `_]VbcY\bp ^_SlZ cV[bc7 AQbbc_p^YV _c cV[6
bcQ U_ [aQݷS [^_`[Y _bcQ^Vcbp `aVW^Y]C nc_ cQ[ ^QXlSQV]lZ `QUUY^TD
`aY WV\Q^YY VT_ c_WV ]_W^_ YX]V^Ycm5 ^Q`aY]Va

5 72D 3?>697EB5 6@14H 9 6@14I 9

S__RjV dRVaݷc `a_]VWdc[Y S_[adT cV[bcQ5 d]V^miYS [^_`[d cQ[5 hc_
cV[bc S ^VZ RdUVc VUSQ `_]VjQcmbp7

;^_`[Q 1[Q[ cY` SYUWVcQ2 ^QapUd b _RjY]Y 375D Y 3?>697EB5 `_U6
UVaWYSQVc Vjݷ USQ UVZbcSYpC 6<1C8 ‑ ]YT^dcm YX_RaQWV^YV] [^_`[Y
^Q n[aQ^V Y 9>F?;5 ‑ bUV\Qcm Sbݷ cQ[5 RdUc_ `_\mX_SQcV\m ^QWQ\ ^Q
[^_`[d 1^Q`aY]Va5 jݷ\[^d\ `_ ^VZ ]li[_Z27

5\p [_^caQbcQ aQbb]_caY] UadT_Z cY` SYUWVcQ ‑ <125< 1]Vc[d27
3 _c\YhYV _c [^_`_[5 ]Vc[Y `QbbYS^l5 c_ Vbcm ^Y[Q[ ^V aVQTYadoc
^Q UVZbcSYp `_\mX_SQcV\p7 B_XUQUY] ]Vc[d Y SlSVUV] Vݷ ^Q n[aQ^5
^_5 S _c\YhYV _c `aVUlUdjVT_ aQXQ5 S_b`_\mXdV]bp R_\VV Y^cVaVb^l]
b`_b_R_] d[QXQ^Yp Vݷ aQb`_\_WV^Yp ‑ `_caVRdV]5 hc_Rl _^Q XQ^Y]Q\Q
SVbm ^YX T\QS^_T_ _[^QC

5 <125< 7<12 6D5HD 2]89C 9C 1 <125<2
7<12
5 @13; 7<12 6C945 2?DD?= 669<< H

9X]V^Ycm cV[bc ]Vc[Y ]_W^_ c_h^_ cQ[ WV5 [Q[ Y cV[bc [^_`[YC

5 7<12 3?>697EB5 6D5HD 2]89C 9C 1 >5G D5HD2

;^_`[Q5 b_XUQ^^Qp Y SlSVUV^^Qp ^Q n[aQ^ cQ[Y] b`_b_R_]5 RdUVc `_
T_aYX_^cQ\Y XQ^Y]Qcm Sbo iYaY^d _[^Q5 ^_ `_ SVacY[Q\Y Vݷ aQX]Va
`_6`aVW^V]d RdUVc _`aVUV\pcmbp Slb_c_Z cV[bcQD hc_Rl `_^pcm5 _ hݷ]
YUݷc aVhm5 `_`a_RdZcV SbcQSYcm S cV[bc ]Vc[Y ^Vb[_\m[_ `VaVS_U_S
bca_[Y 1e>27

9^cVaVb^_5 hc_ _RaQjV^YV [ SYUWVcd `_ VT_ Y]V^Y aQR_cQVc Y U\p
T\QS^_T_ _[^Q7 @_b[_\m[d _^_ Y]VVc Y]p ݷ7ݷ 1c_h[Q25 cQ[ WV RdUVc
^QXlSQcmbp Y [_]Q^UQD ^Q`aY]Va5 S_c cQ[ ]_W^_ `_[aQbYcm bS_R_U^_V
`a_bcaQ^bcS_ T\QS^_T_ _[^Q S [aQb^lZ gSVcC

5 7 3?>697EB5 627 3669999

3 XQSVaiV^YV n[b`VaY]V^c_S b Y^cVaQ[cYS^l] aVWY]_] Y^cVa`aVcQc_6
aQ G9C8 b^QRUY] ^Qid [^_`[d cV]5 aQUY hVT_ _Rlh^_ b_XUQocbp [^_`6
[Y ‑ UVZbcSYV]5 [_c_a_V U_\W^_ Sl`_\^pcmbp S _cSVc ^Q Vݷ ^QWQcYV7
5VZbcSYV RdUVc U_S_\m^_ `a_bc_VC `aY `VaS_] ^QWQcYY [^_`[Y cV[bc



ݷ :;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; >AB

^QiVZ ]Vc[Y b]V^Ycbp hYb\_] :5 `aY `_b\VUdojYf ^QWQcYpf nc_ hYb6
\_ RdUVc [QWUlZ aQX dSV\YhYSQcmbp ^Q VUY^Ygd7 5\p nc_T_ ]l XQSVUݷ]
`VaV]V^^do 9 b ^QhQ\m^l] X^QhV^YV] 95 Q U\p [^_`[Y S_b`_\mXdV]bp
[_^eYTdaQgY_^^l] `QaQ]Vca_] 63?==1>4C

5 C5D 9 9
9
5 72D 3?>697EB5 63?==1>4 K

C5D 9 d5H@B 49 4 :f
7<12 3?>697EB5 6D5HD 49

M

;Q[ SYUY]5 S a_\Y [_]Q^Ul Slbcd`QVc b[aY`c ‑ bca_[Q5 b_UVaWQjQp
[_]Q^Ul ]3<D [Q[ _Rlh^_5 ]l XQ[\ohY\Y Vݷ S eYTda^lV b[_R[Y7 @Va6
SQp [_]Q^UQ dSV\YhYSQVc ^Q VUY^Ygd X^QhV^YV 95 Sc_aQp ‑ XQ]V^pVc
cV[bc ]Vc[Y 7<12 ^_Sl] X^QhV^YV] `VaV]V^^_Z 9 1^Q`_]^Y] Vjݷ aQXC
S ]3< Sbݷ Vbcm bca_[Q5 Y hYbV\ nc_ c_WV [QbQVcbp ‑ _^Y faQ^pcbp S
cV[bc_S_] `aVUbcQS\V^YY@25 cQ[ hc_ ^Y[Q[Yf `aV_RaQX_SQ^YZ ^Q] ^V
`_caVR_SQ\_bm27 ;_^Vh^_5 [_]Q^Ul5 b_bcQS\pojYV nc_c b[aY`c5 ]_W6
^_ Rl\_ Rl XQ`YbQcm S _U^d bca_h[d5 aQXUV\YS Yf bY]S_\_] 5ݷDݷ ^_
nc_ fdWV hYcQVcbp Y [ c_]d WV ^V S\VX\_ Rl `_ T_aYX_^cQ\Y S `_\_bd
^QR_aQ7

9^cVaQ[cYS^lZ Y^cVa`aVcQc_a ]_W^_ Yb`_\mX_SQcm ^V c_\m[_ U\p n[b6
`VaY]V^c_S5 `_U_R^lf ^QiY]D ^Q`aY]Va5 Vb\Y SQ] ^dW^_ SYXdQ\YXYa_SQcm
[Q[_Z6^YRdUm `a_gVbb SlhYb\V^YZ5 c_ _UY^ YX bQ]lf `a_bclf b`_b_R_S bUV6
\Qcm nc_ ‑ XQbcQSYcm SQid `a_TaQ]]d SlUQSQcm `_b\VU_SQcV\m^_bcm [_]Q^U
U\p G9C85 `_b\V hVT_ XQ`dbcYcm Vݷ Y G9C8 [_^SVZVa_]7 1Sc_a [^YTY [Q[6c_ aQX
Sݷ\ `aQ[cY[d] `_ @a_\_Td Y S [QhVbcSV _U^_Z YX XQUQh `aVU\_WY\ bcdUV^cQ]
T_\_S_\_][d f_Uݷ Cݷ[ݷ^_] ^QZcY U\p iQf]Qc^_Z U_b[Y XQUQ^^_T_ aQX]VaQ cQ6
[do `_b\VU_SQcV\m^_bcVZ f_U_S iQf]Qc^_T_ [_^p5 hc_Rl _^ `aY nc_] _R_iݷ\
Sbo U_b[d5 `_RlSQS S [QWU_Z [\Vc[V a_S^_ _UY^ aQX5 Y SVa^d\bp ^Q Ybf_U^do
`_XYgYo7 HVaVX `Qad U^VZ US_V bcdUV^c_S `a_UV]_^bcaYa_SQ\Y `a_TaQ]]d ^Q
@a_\_TV5 SlUQojdo `_b\VU_SQcV\m^_bcm [_]Q^U U\p G9C8D `_SY^dpbm ncY] [_6
]Q^UQ]5 Y^cVa`aVcQc_a aYb_SQ\ U_b[d b [\Vc[Q]Y5 cV[djVV `_\_WV^YV [_^p5
`_]VhQ\ `_bVjݷ^^lV [\Vc[Y5 Q `aY `_`QUQ^YY S cd`Y[_Sdo bYcdQgYo SYXdQ6
\YXYa_SQ\bp _c[Qc5 cQ[ hc_ Rl\_ ^QT\pU^_ SYU^_5 [Q[ Y]V^^_ `a_TaQ]]Q ^Q
@a_\_TV `VaVRYaQVc SQaYQ^cl7

AQXd]VVcbp5 S R_\miY^bcSV b\dhQVS Y^cVaQ[cYS^lZ Y^cVa`aVcQc_a
^Q] ^V ^dWV^ ‑ caVRdVcbp XQ[_^hV^^Qp `a_TaQ]]Q5 XQ`db[QV]Qp _Rlh6
^l] b`_b_R_]7 5\p nc_T_ ^Q] `_caVRdVcbp _e_a]Ycm cV[bc `a_TaQ]]l
[Q[ b[aY`c S b]lb\V ?B ^>9H5 Yb`_\mXdojYZ G9C8 S [QhVbcSV Y^cVa6
`aVcQc_aQ7 =l S_b`_\mXdV]bp c_Z WV cVf^Y[_Z5 [_c_ado `aY]V^p\Y

@3__RjV6c_5 Vb\Y b_SbV] hVbc^_5 c_ nc_ UQS^_ dWV ^V cQ[ ‑ Y^cVa`aVcQc_a ]3<
hQbc_ S]VbcV b_ bca_[Q]Y faQ^Yc Y _Rlh^_V `aVUbcQS\V^YV hYbV\D ^_ ^Q `_SVUV^YY
[_]Q^U nc_ ^V b[QXlSQVcbp ^Y[Q[5 [a_]V ^V[_c_a_Z `aYRQS[Y S neeV[cYS^_bcY5 cQ[
hc_ bV]Q^cYhVb[Y ]l bVZ eQ[c _R^QadWYcm ^V ]_WV]7



>B9 ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

U\p b[aY`c_S ^Q ]3< ‑ Y^cVa`aVcQc_a_] b[aY`cQ U\p _`VaQgY_^^_Z bY6
bcV]l _R_X^QhY] _Rl[^_SV^^lZ 829>8C85 Q ^dW^lZ ^Q] G9C8 XQ`dbcY]
b Yb`_\mX_SQ^YV] cVf^Y[Y `a_U_\WV^^_T_ [_]]V^cQaYp7 BQ] b[aY`c
RdUVc `aVUbcQS\pcm b_R_Z `a_bcdo UV]_^bcaQgY_^^do `a_TaQ]]dC _^
`_[QWVc S TaQeYhVb[_] _[^V bS_Y QaTd]V^cl [_]Q^U^_Z bca_[Y5 ^QaY6
bdVc [^_`[d X;5 Q `aY ^QWQcYY ^Q ^Vݷ ‑ XQSVaiYc aQR_cd7 3lT\pUVcm
nc_ RdUVc cQ[C

31829>8C8
3 H::538?7D3<
3 ]85 >5HD <9>5 CD1BDC G9C8 e
5H53 G9C8 2492 6>1=5 2H::h538?2 24I2

G= D9D<5 7 2D3<8D; H:: 538? 45=?2
<125< 7<2 6D5HD 241B7F9 41B7F2 6@14H :9 6@14I :9
@13; 7<2 6C945 D?@ 669<< H
2EDD?> 7?; 6D5HD 2X;2 63?==1>4 5H9D
@13; 7?; 6C945 2?DD?= 669<< H

@aY5[ݷ Yb`_\mXdV]lZ XUVbm `aY XQ`db[V Y^cVa`aVcQc_aQ G9C85 ]l `_Ua_R^_ _R6
bdUY\Y ^Q bca7 >=9D S _c\YhYV _c XQ`db[Q D3<C85 XUVbm RVX nc_Z ݷQTYY[ݷ _R_ZcYbm
dWV ^V `_\dhQVcbp5 `_b[_\m[d ^dW^_ `VaVUQcm Y^cVa`aVcQc_ad USQ `QaQ]VcaQ [_6
]Q^U^_Z bca_[Y ‑ 6>1=5 Y 2H::h538?27 =_W^_ Rl\_ Rl aQR_cQcm Y RVX nc_Z
_`gYY5 ^_ S UQ\m^VZiV] nc_ `aYSVUݷc [ _`aVUV\ݷ^^l] b\_W^_bcp]7

;Q[ SYUY]5 _RaQjV^Yp [ QaTd]V^cQ] [_]Q^U^_Z bca_[Y `a_YXS_6
Upcbp c_h^_ cQ[ WV5 [Q[ Y S b[aY`cQf U\p D3<C8D S`a_hV]5 nc_ Y ^V dUY6
SYcV\m^_5 SVUm G9C8 ‑ nc_ `aQ[cYhVb[Y c_c WV Y^cVa`aVcQc_a5 `a_bc_
b U_`_\^YcV\m^_Z ed^[gY_^Q\m^_bcmo7

?c]VcY] Vjݷ _UY^ Y^cVaVb^lZ ]_]V^c7 ;_TUQ Y^cVa`aVcQc_a
G9C8 Yb`_\mXdVcbp S ^VY^cVaQ[cYS^_] aVWY]V5 XQSVaiV^YV Sl6
`_\^V^Yp [_]Q^U5 b_bcQS\pojYf b[aY`c5 ^V XQSVaiQVc Sl`_\6
^V^YV Y^cVa`aVcQc_aQ7 3 UVZbcSYcV\m^_bcY ]_W^_ b[QXQcm5 hc_ S
nc_c ]_]V^c ‑ [_TUQ `_b\VU^pp [_]Q^UQ S b[aY`cV RdUVc _RaQR_cQ^Q ‑
Sbݷ c_\m[_ ^QhY^QVcbp5 c_ Vbcm Y]V^^_ c_TUQ ^Q n[aQ^V `_pS\pVcbp T\QS6
^_V _[^_ Y XQ`db[QVcbp T\QS^lZ gY[\5 _ bdjVbcS_SQ^YY [_c_a_T_5 S`a_6
hV]5 ]l ]_WV] c_\m[_ U_TQUlSQcmbp7 3 Y^cVaQ[cYS^_] aVWY]V aQR_6
cl Y^cVa`aVcQc_aQ ^YhVT_ `_U_R^_T_ ^V `a_Ybf_UYcC _[^_ `_pS\pVcbp
1Y gY[\ _RaQR_c[Y b_RlcYZ XQ`db[QVcbp2 baQXd `_b\V XQ`db[Q Y^cVa6
`aVcQc_aQ5 Q bYcdQgYp Vg^_]ݷ eQZ\Qݷ S Y^cVaQ[cYS^_] Y^cVa`aVcQc_aV
`aYS_UYc [ VT_ XQSVaiV^Yo7

:;7=7;7 3XQY]_UVZbcSYV b _[_^^l] ]V^VUWVa_]
>Q`_]^Y]5 hc_ _[_^^lZ ]V^VUWVa ‑ nc_ cQ `a_TaQ]]Q5 [_c_aQp

aYbdVc aQ][Y Y XQT_\_S[Y _[_^D Y]V^^_ _^Q `_XS_\pVc `_\mX_SQcV\o
`VaV]VjQcm _[^Q `_ n[aQ^d Y ]V^pcm Yf aQX]Val7 3QiVZ `a_TaQ]]V



ݷ :;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; >B:

1^Q`aY]Va5 S _cSVc ^Q UVZbcSYp `_\mX_SQcV\p2 ]_WVc `_caVR_SQcmbp
Sl`_\^Ycm ed^[gYo5 _c^_bpjdobp [ `aVa_TQcYSQ] _[_^^_T_ ]V^VUWV6
aQ5 Y\Y XQ`a_bYcm _c ^VT_ Y^e_a]QgYoD U\p nc_T_ ]; `aVUdb]QcaYSQVc
[_]Q^Ud G=D [Q[ ^Vb\_W^_ U_TQUQcmbp5 nc_ b_[aQjV^YV U\p b\_S G9>4?G
=1>175B7

B _U^_Z YX `_U[_]Q^U [_]Q^Ul G= ‑ G= D9D<5 ‑ ]l dWV X^Q[_]l5
_^Q `_XS_\pVc XQUQcm8YX]V^Ycm XQT_\_S_[ _[^Q7 B\VUdojQp [_]Q^UQ

G= 1DDB92ED5C 7 66E<<C3B55> :

aQb`Qf^ݷc SQiV T\QS^_V _[^_ ^Q SVbm n[aQ^7 ?c]V^Ycm neeV[c5 SVa^dS
_[^d _Rlh^lZ aQX]Va Y `_SVUV^YV5 ]_W^_ c_Z WV [_]Q^U_Z5 XQ]V^YS
: ^Q 9D Vb\Y d SQb Vbcm UadTYV _[^Q SVaf^VT_ da_S^p5 ]_W^_ S]Vbc_
ݷ7ݷ Yb`_\mX_SQcm Yf Y]V^Q5 hc_Rl d[QXQcm5 [Q[_V [_^[aVc^_ _[^_ Sl
WV\QVcV bUV\Qcm `_\^_n[aQ^^l]7

B `_]_jmo [_]Q^Ul G= CD1D5 ]_W^_ dRaQcm _[^_ b n[aQ^Q5 bSVa6
^dcm VT_ S Y[_^[d Y S_bbcQ^_SYcm _RaQc^_C

G= CD1D5 7 G9D84B1G>
G= CD1D5 7 93?>93
G= CD1D5 7 >?B=1<

6b\Y `_b\VU^YZ `QaQ]Vca 1b_RbcSV^^_ bQ] bcQcdb2 ^V d[QXQcm5 [_]Q^UQ
S_XSaQjQVc bcQcdb _[^Q7 ;a_]V caݷf `VaVhYb\V^^lf5 _^Q ]_WVc SVa6
^dcm cQ[WV bcQcdb 93?>5 Vb\Y _[^_ pS\pVcbp Y[_^[_Z U\p [Q[_T_6c_
UadT_T_ _[^Q 1[_c_a_V5 S bS_o _hVaVUm5 S ^Qbc_pjYZ ]_]V^c ^Qf_UYcbp
S bcQcdbV 93?>9325 ^_ dbcQ^_SYcm nc_c bcQcdb ^V\mXp7 1^Q\_TYh^_T_ ne6
eV[cQ ]_W^_ U_RYcmbp b `_]_jmo [_]Q^U G= G9D84B1G5 G= 93?>96I Y
G= 4593?>96ID _^Y _c\YhQocbp _c G= CD1D5 cV]5 hc_ Yf ]_W^_ `aY]V6
^pcm [ _[^d5 [_c_a_V Vjݷ ^Y[_TUQ ^V `_[QXlSQ\_bm ^Q n[aQ^V 1G= CD1D5
b cQ[Y]Y _[^Q]Y ^V aQR_cQVc27

5\p d`aQS\V^Yp S^Vi^Y] SYU_] Y `_\_WV^YV] Y[_^[Y Yb`_\m6
Xdocbp `_U[_]Q^Ul 93?>29D=1@5 93?>=1C;5 93?>>1=55 93?>@8?D?5
93?>@?C9D9?> Y 93?>G9>4?GD aQbb]QcaYSQcm Yf ]l ^V RdUV] aQUY n[_6
^_]YY ]VbcQ7

@_U[_]Q^UQ G= 75?=5DBI `_XS_\pVc YX]V^Ycm aQX]Va Y8Y\Y `_XY6
gYo _[^Q ^Q n[aQ^V7 ?^Q `aY^Y]QVc USQ `QaQ]VcaQ ‑ Y]p _[^Q 1VbcV6
bcSV^^_5 _[^_ U_\W^_ Rlcm SVaf^VT_ da_S^p5 ^Q`aY]Va 2ݷ7ݷ Y cQ[ ^Q6
XlSQV]do TV_]VcaYhVb[do bca_[d5 [_c_aQp [Q[ aQX Y XQUQݷc aQX]Va Y
`_XYgYo7 >Q`aY]Va5 [_]Q^UQ

G= 75?=5DBI 7 ;99H<99

dbcQ^_SYc SQiV]d _[^d iYaY^d ;99 Y Slb_cd <99 `Y[bV\VZD [_]Q^UQ

G= 75?=5DBI 7 ;99H<994>94@9



>B; ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

bUV\QVc c_ WV bQ]_V5 ^_ SU_RQS_[ `VaV]VbcYc _[^_ cQ[5 hc_Rl VT_ SVaf6
^YZ \VSlZ dT_\ ^Qf_UY\bp ^Q >9 `Y[bV\VZ `aQSVV \VS_T_ [aQp n[aQ^Q
Y ^Q @9 `Y[bV\VZ ^YWVD XQ]V^Q `\obQ ^Q ]Y^db `_XS_\pVc _cbhYclSQcm
ncY X^QhV^Yp S UadTdo bc_a_^d ‑ cQ[5 [_]Q^UQ

G= 75?=5DBI 7 ;>9H<=96:996;99

dbcQ^_SYc _[^d aQX]Va ;>9 ^Q <=9 `Y[bV\VZ5 aQb`_\_WYS VT_ cQ[5 hc_6
Rl ^YW^YZ `aQSlZ dT_\ VT_ ^Qf_UY\bp ^Q :99 `Y[bV\VZ \VSVV `aQS_T_
[aQp n[aQ^Q Y ^Q ;99 `Y[bV\VZ SliV ^YW^VT_7 AQX]Va ]_W^_ _`dbcYcmD
^Q`aY]Va5

G= 75?=5DBI 7 6:>94>9

aQb`_\_WYc T\QS^_V _[^_ ^Q :>9 `Y[bV\VZ \VSVV `aQS_T_ [aQp Y ^Q >9
^YWV SVaf^VT_5 `aY nc_] aQX]Va _[^Q ^V YX]V^Ycbp7 >QU_ b[QXQcm5 hc_
TV_]VcaYhVb[YV bca_[Y ‑ ^V _b_RV^^_bcm ]3<8];5 Q caQUYgYp a `9>4?GC
VUSQ \Y ^V \oR_V _[_^^_V `aY\_WV^YV U\p a5 ^Q hݷ] Rl _^_ ^Y Rl\_
^Q`YbQ^_5 `_^Y]QVc _`gYo [_]Q^U^_Z bca_[Y 675?=5DBI5 `QaQ]Vca_]
[_c_a_Z b\dWYc Y]V^^_ cQ[Qp S_c bca_h[Q5 XQUQojQp TV_]VcaYhVb[YV
bS_ZbcSQ _[^Q7

;_]Q^UQ G= `_XS_\pVc d`aQS\pcm S_X]_W^_bcmo YX]V^V^Yp aQX]V6
aQ _[^Q7 @_ [QWU_Z YX USdf [__aUY^Qc ]_W^_ XQUQcm ]Y^Y]Q\m^lZ Y
]Q[bY]Q\m^lZ aQX]Va5 Q cQ[WV XQ`aVcYcm YX]V^V^YV aQX]VaQ7 >Q`aY6
]Va5

G= =9>C9J5 7 :99 :>9
G= =1HC9J5 7 ;99 ;>9

XQUQUdc U\p T\QS^_T_ _[^Q S_X]_W^_bcm YX]V^V^Yp iYaY^l _c :99 U_
;99 `Y[bV\VZ5 Q Slb_cl ‑ _c :>9 U_ ;>97 ;_]Q^UQ

G= B5C9J12<5 7 I5C >?

U\p Sbݷ c_T_ WV T\QS^_T_ _[^Q YX]V^V^YV Slb_cl S__RjV XQ`aVcYc5 Q
S_X]_W^_bcm YX]V^V^Yp iYaY^l b_faQ^Yc 1`VaSlZ \_TYhVb[YZ `QaQ6
]Vca _cSVhQVc XQ iYaY^d5 Sc_a_Z XQ Slb_cd5 [_]RY^QgYY U_`db[Qocbp
\oRlV27

9^cVaVb^_5 hc_ U\Y^Q Y iYaY^Q _[^Q ]_WVc YX]Vapcmbp ^V c_\m[_ S `Y[bV6
\pfD U\p nc_T_ ^dW^_ b__RjYcm _[_^^_]d ]V^VUWVad5 hc_ UQ^^_V _[^_ _c^_bYcbp
[ hYb\d 7B94454 G9>4?GC5 c_ Vbcm b VT_ S^dcaV^^VZ hQbcmo bSpXQ^Q ^V[Qp bVc[Q
b eY[bYa_SQ^^l] aQX]Va_] phVV[7 5V\QVcbp nc_ [_]Q^U_Z G= 7B94 Y\Y bcQ^6
UQac^_Z _`gYVZ 6C5D7B947 >Q`aY]Va5 [ hYb\d cQ[Yf _[_^ _Rlh^_ _c^_bpcbp n]d6
\pc_al cVa]Y^Q\_S5 phVZ[Y Yf S^dcaV^^VZ bVc[Y b__cSVcbcSdoc X^Q[_]VbcQ]7
?[_^^lZ ]V^VUWVa `aY YX]V^V^YY aQX]VaQ cQ[_T_ _[^Q SbVTUQ _bcQS\pVc U\Y^d
Y iYaY^d [aQc^_Z aQX]VaQ] phVZ[Y bVc[YD R_\miV c_T_5 U\Y^Q Y iYaY^Q cQ[_T_
_[^Q XQUQݷcbp dWV ^V S `Y[bV\pf5 Q S phVZ[Qf bVc[Y ‑ nc_ SVa^_ Y U\p 75?=5DBI5



ݷ :;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; >B<

Y U\p =9>C9J58=1HC9J57 Hc_Rl ^QdhYcmbp ncY] `_\mX_SQcmbp5 b\VUdVc `a_hYcQcm
U_[d]V^cQgYo ^Q _`gYo 6C5D7B94 Y5 [_^Vh^_5 `_n[b`VaY]V^cYa_SQcm7

;_]Q^UQ G= `_UUVaWYSQVc gV\lZ apU UadTYf S_X]_W^_bcVZ5 S c_]
hYb\V cQ[Yf5 [_c_alV aQR_cQoc ^V b_ SbV]Y _[_^^l]Y ]V^VUWVaQ]Y7
@aY WV\Q^YY Sl ]_WVcV b ^Y]Y _X^Q[_]Ycmbp5 _RaQcYSiYbm [ U_[d6
]V^cQgYYD b UadT_Z bc_a_^l5 Vb\Y SQ] `_caVR_SQ\_bm hc_6c_ ^Qbc_\m6
[_ ^VcaYSYQ\m^_V5 Y]VVc b]lb\ `_Ud]Qcm5 `aQSY\m^_ \Y Sl SlRaQ\Y
pXl[ aVQ\YXQgYY ‑ Sb6ݷcQ[Y [_]Q^U^_6b[aY`c_S_V `a_TaQ]]Ya_SQ^YV
^V `aVU^QX^QhV^_ U\p b_XUQ^Yp R_\miYf Y b\_W^lf `a_TaQ]]7

:;7=7<7 ?b^_S^lV SYUWVcl
=l dWV X^Q[_]l b caV]p cY`Q]Y SYUWVc_SC _[^Q]Y SVaf^VT_ da_S6

^p 1D?@<5F5<25 [^_`[Q]Y 12EDD?>2 Y ]Vc[Q]Y 1<125<27 ;a_]V ^Yf5 ];
`_UUVaWYSQVc cQ[WV TQ\_h[Y 13853;2EDD?>25 [^_`[Y U\p SlR_aQ YX
^Vb[_\m[Yf SQaYQ^c_S 1B149?2EDD?>25 `a_bclV `_\p U\p SS_UQ bca_6
[Y cV[bcQ 15>DBI25 cV[bc_SlV aVUQ[c_al 1D5HD25 aQ][Y U\p Tad``Ya_6
SQ^Yp UadTYf SYUWVc_S ‑ `a_bclV 16B1=52 Y b^QRWݷ^^lV XQT_\_S[_]
1<125<6B1=525 b`Yb[Y U\p SlR_aQ _U^_T_ Y\Y ^Vb[_\m[Yf SQaYQ^c_S
1<9CD2?H25 ]V^o 1=5>E25 [^_`[Y U\p SlX_SQ ]V^o 1=5>E2EDD?>25 cV[6
bc_SlV b__RjV^Yp5 _ce_a]QcYa_SQ^^lV b XQUQ^^_Z iYaY^_Z 1=5CC17525
i[Q\l U\p SlR_aQ hYb\_S_T_ 1S_X]_W^_5 Ua_R^_T_2 X^QhV^Yp S XQUQ^6
^lf `aVUV\Qf 1C31<525 ]^_T_`Q^V\m^lV _[^Q b `VaV]VjQV]l]Y TaQ6
^YgQ]Y ]VWUd `Q^V\p]Y 1@1>54G9>4?G25 b[a_\\Val 1C3B?<<21B25 _[6
^Q U\p TV_]VcaYhVb[Yf aYbd^[_S 131>F1C2D R_\VV ^_SlV SVabYY ]3<8];
S[\ohQoc `_UUVaW[d gV\_T_ apUQ U_`_\^YcV\m^lf SYUWVc_S5 U_bcd`6
^l cQ[WV bc_a_^^YV RYR\Y_cV[Y5 b_UVaWQjYV SYUWVcl7

; b_WQ\V^Yo5 _Rkݷ] [^YTY ^V `_XS_\Yc ^Q] aQbb]_caVcm UQWV SbV
_b^_S^lV SYUWVcl5 ^V T_S_ap _ U_`_\^YcV\m^lfD R_\VV c_T_5 ^Q] `aY6
Uݷcbp _bcQSYcm XQ [QUa_] hQbcm S_X]_W^_bcVZ cVf SYUWVc_S5 [_c_alV
Sbݷ WV RdUdc aQbb]_caV^l7 3_b`_\^Ycm ncY `a_RV\l hYcQcV\m b]_WVc
bQ]_bc_pcV\m^_5 _RaQcYSiYbm [ U_[d]V^cQgYYD _c]VcY]5 hc_ _Rlh^_
S bYbcV]V S]VbcV b ]3<8]; dbcQ^QS\YSQocbp cQ[WV =1>6bcaQ^Ygl5 `_6
Ua_R^_ _`YblSQojYV SbV U_bcd`^lV SYUWVcl7 B__cSVcbcSdojQp bV[6
gYp =1> _Rlh^_ ^QXlSQVcbp <D;5 cQ[ hc_5 ^Q`aY]Va5 hc_Rl `a_hYcQcm
`a_ [^_`[Y5 ^dW^_ UQcm [_]Q^Ud =1> <D; 2EDD?>7 ?c[QXQSiYbm _c `aV6
SaQjV^Yp ^QiVZ [^YTY S `_U_RYV b`aQS_h^Y[Q5 ]l `_`lcQV]bp d[QXQcm
_b^_S^lV `aY^gY`l SXQY]_UVZbcSYp b SYUWVcQ]Y ‑ cQ[5 hc_Rl hYcQ6
cV\m f_cp Rl `_^Y]Q\5 hc_ [_^[aVc^_ b\VUdVc Yb[Qcm S b`aQS_h^Y[Qf7

?b^_S^lf b`_b_R_S S_XUVZbcSYp ^Q SYUWVc5 [Q[ ]l dWV SYUV\Y5 bd6
jVbcSdVc USQC hVaVX _`gYY5 XQUQSQV]lV `aY b_XUQ^YY SYUWVcQ5 Y hV6
aVX Yb`_\mX_SQ^YV Y]V^Y SYUWVcQ S a_\Y [_]Q^Ul7 ;_^[aVc^lZ ^QR_a
_`gYZ SYUWVcQ5 [Q[ Y [_^[aVc^_V ]^_WVbcS_ `_U[_]Q^U U\p SYUWVcQ
[Q[ [_]Q^Ul5 _`aVUV\pVcbp cY`_] SYUWVcQD ^_ Y baVUY _`gYZ5 Y baVUY
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`_U[_]Q^U Vbcm ^V[YV `_U]^_WVbcSQ5 _RjYV U\p SYUWVc_S SbVf `_UUVa6
WYSQV]lf cY`_S7 @_U[_]Q^U cQ[Yf5 [Q[ ]l dWV X^QV]5 SbVT_ USVC 375D
Y 3?>697EB5D _RjYf 1cQ[ ^QXlSQV]lf 2ݷbcQ^UQac^lfݷ _`gYZ T_aQXU_
R_\miV ‑ ^Qbc_\m[_5 hc_ Y] `_bSpjV^Q _cUV\m^Qp =1>6bcaQ^YgQ5 aQb6
`_\_WV^^Qp Sbݷ S c_Z WV bV[gYY <D;D _^Q cQ[ Y ^QXlSQVcbp ?@D9?>C5 c_
Vbcm dSYUVcm Vݷ ]_W^_5 UQS [_]Q^Ud =1> <D; ?@D9?>C7 Bca_T_ T_S_ap5
_`gYY5 _`YbQ^^lV S nc_Z =1>6bcaQ^YgV5 ^V _RpXQcV\m^_ `_UUVaWYSQoc6
bp SbV]Y SYUWVcQ]Y U_ VUY^_T_ ‑ U\p `_`QUQ^Yp S aQXapU bcQ^UQac6
^lf U_bcQc_h^_5 hc_Rl _`gYp `_UUVaWYSQ\Qbm ^Vb[_\m[Y]Y aQX^l]Y
cY`Q]Y SYUWVc_S5 `aYhݷ] aQR_cQ\Q U\p ^Yf SbVf _UY^Q[_S_7

?U^d cQ[do _`gYo ]l dWV SYUV\Y ‑ nc_ _`gYp 6D5HD5 XQUQojQp
bca_[d cV[bcQ5 [_c_ado SYUWVc U_\WV^ _c_RaQXYcm7 NcQ _`gYp `aY]V6
^Y]Q [ SYUWVcQ] cY`Q <125<5 2EDD?> Y [ ^V[_c_al] UadTY] ‑ ^_5 [_6
^Vh^_5 UQ\V[_ ^V [_ SbV]7 >Q`aY]Va5 _[^Q SVaf^VT_ da_S^p 1D?@<5F5<2
Y `a_bclV aQ][Y 16B1=52 nc_Z _`gYY ^V Y]Voc5 ^_ `_U`YbQ^^lV aQ][Y
1<125<6B1=52 ‑ Y]Voc7 ;_\m b[_a_ aVhm XQi\Q _ cV[bcV5 [_c_alZ SY6
UWVc U_\WV^ _c_RaQWQcm5 _c]VcY]5 hc_ bdjVbcSdVc R_\VV YX_jaݷ^^lZ
b`_b_R VT_ XQUQ^YpC _`gYp 6D5HDF1B912<5 XQUQݷc Y]p T\_RQ\m^_Z `VaV6
]V^^_Z5 X^QhV^YV [_c_a_Z SYUWVc U_\WV^ _c_RaQWQcm7 NcQ _`gYp `_U6
UVaWYSQVcbp5 [Q[ Y 6D5HD5 U\p SbVf cY`_S SYUWVc_S5 _c_RaQWQojYf
bca_[YD YX]V^V^YV X^QhV^Yp `VaV]V^^_Z 1b `_]_jmo C5D Y\Y \oRl]
UadTY] b`_b_R_]2 S\Vhݷc ^V]VU\V^^_V YX]V^V^YV cV[bcQ5 _c_RaQWQV]_6
T_ S_ SbVf SYUWVcQf5 U\p [_c_alf ncQ `VaV]V^^Qp XQUQ^Q S [QhVbcSV
6D5HDF1B912<57 B UadT_Z bc_a_^l5 Vb\Y ncd _`gYo `aY]V^Ycm [ SY6
UWVcd 5>DBI5 c_ `aYSpXQ^^Qp `VaV]V^^Qp RdUVc ]V^pcm bS_ݷ X^QhV^YV
`_ ]VaV c_T_5 [Q[ `_\mX_SQcV\m RdUVc aVUQ[cYa_SQcm cV[bc S SYUWV6
cV 1b_RbcSV^^_ T_S_ap5 cQ[ b `_\p]Y SS_UQ _Rlh^_ Y aQR_cQoc27 NcY]
]_W^_ S_b`_\mX_SQcmbp U\p b_XUQ^Yp U_S_\m^_ XQRQS^_T_5 f_cp Y RVb6
`_\VX^_T_ neeV[cQC Vb\Y `aYSpXQcm _U^d Y cd WV `VaV]V^^do S [Q6
hVbcSV 6D5HDF1B912<5 [ ^Vb[_\m[Y] aQX^l] SYUWVcQ]5 _UY^ YX [_c_6
alf ‑ 5>DBI5 c_5 [_TUQ `_\mX_SQcV\m ^Qh^ݷc aVUQ[cYa_SQcm cV[bc S `_6
\V SS_UQ 5>DBI5 c_c WV cV[bc `_pSYcbp S _bcQ\m^lf SYUWVcQf5 ]V^ppbm
bY^fa_^^_ b UVZbcSYp]Y `_\mX_SQcV\p7

?cb\VWYSQ^YV YX]V^V^YZ X^QhV^Yp c_Z Y\Y Y^_Z `VaV]V^^_Z Y Sl`_\^V^YV
XQUQ^^lf [_]Q^U5 [_TUQ cQ[_V YX]V^V^YV `a_YX_i\_5‑ nc_ icQc^Qp S_X]_W6
^_bcm Y^cVa`aVcQc_aQ ]3<7 ?b^_S^l] Y^cVaeVZb_] U\p ^Vݷ Slbcd`QVc [_]Q^6
UQ DB1355 `_XS_\pojQp cQ[WV _cb\VWYSQcm _RaQjV^Yp [ `VaV]V^^l] 1c_ Vbcm
U_bcd` [ Yf X^QhV^Yp]2 Y \oRlV UVZbcSYp b Y]V^Q]Y [_]Q^U ‑ Sl`_\^V^YV5
dUQ\V^YV Y `VaVY]V^_SQ^YV [_]Q^Ul b XQUQ^^l] Y]V^V]7 ?Rlh^_ SbV ncY S_X6
]_W^_bcY Yb`_\mXdocbp U\p _c\QU[Y5 ^_5 [Q[ SYUY]5 `aY b_XUQ^YY RYR\Y_cV[Y
]; U\p DB135 ^Qi\_bm UadT_V `aY]V^V^YV7

3 [QhVbcSV `aY]VaQ _`gYY5 `_UUVaWYSQV]_Z `_hcY SbV]Y SYUWV6
cQ]Y5 ]_W^_ ^QXSQcm 6B5<9565 XQUQojdo S^Vi^YZ SYU TaQ^Yg _[_i[Q
SYUWVcQ7 ]; d]VVc _caYb_SlSQcm S_[adT SYUWVcQ ݷf]Va^doݷcaݷ aQ][d
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cQ[5 hc_Rl SYUWVc SlT\pUV\ ݷ[aY`_U^pcl`ݷ 1B19C542 Y\Y dc_`\V^6ݷ
^l]ݷ 1CE>;5>2D Vjݷ _RaQRQclSQocbp X^QhV^Yp C?<94 1`a_bcQp aQ][Q25
7B??F5 1SYUWVc SlT\pUYc aQb`_\_WV^^l] ^Q c_] WV da_S^V5 hc_ Y
_[adWQojVV YX_RaQWV^YV5 ^_ _[adWݷ^ aQ][_Z5 ݷdc_`\V^^_Zݷ ^Q ]Q^Va
WV\_R[Q25 B9475 1c_ WV bQ]_V5 c_\m[_ aQ][Q5 ^Q_R_a_c5 2ݷaY`_U^pcQ`ݷ
Y 6<1D 1aQ][Q _cbdcbcSdVc27 DhcYcV5 hc_ U\p [_aaV[c^_Z aQR_cl 7B??F5
Y B9475 ^dW^_5 hc_Rl c_\jY^Q aQ][Y Rl\Q XQUQ^Q ^V ]V^VV hV] S USQ5
Q \dhiV S caY `Y[bV\p7 5\p nc_T_ `aY]V^pVcbp _`gYp 62?B45BG94D8
Y\Y b_[aQjݷ^^_ 624C

5 7=I<125< 3?>697EB5 624 < 6B5<956 B9475

=^_TYV SYUWVcl `_UUVaWYSQoc d`_]Y^QSiYVbp SliV _`gYY 6@14H Y
6@14I5 XQUQojYV5 b[_\m[_ ]VbcQ b__cSVcbcSV^^_ `_ T_aYX_^cQ\Y Y SVa6
cY[Q\Y b\VUdVc U_RQSYcm S_[adT _b^_S^_T_ b_UVaWY]_T_7 >V[_c_alV
SYUWVcl5 cQ[YV [Q[ <125< Y\Y 2EDD?>5 Yb`_\mXdoc ncY _`gYY c_\m[_
U\p cV[bcQ5 Vb\Y WV Yf XQbcQSYcm `_[QXlSQcm `Y[c_TaQ]]d Y\Y UadT_V
YX_RaQWV^YV5 c_ `a_ @14H Y @14I _^Y R\QT_`_\dh^_ XQRdUdc7 3YUWV6
cl5 hmp _b^_S^Qp aQR_cQ ‑ b_UVaWQcm S bVRV UadTYV SYUWVcl 1Q cQ6
[Yf ]l X^QV] caYC D?@<5F5<5 6B1=5 Y <125<6B1=525 X^QhV^Yp 6@14H Y
6@14I _caQRQclSQoc SbVTUQ7 BdjVbcSdoc Y SYUWVcl5 ^V X^QojYV cQ[Yf
_`gYZ ‑ ^Q`aY]Va5 31>F1C7

2_\miY^bcS_ SYUWVc_S `QbbYS^l 5 c_ Vbcm b ^Y]Y hc_6c_ `a_Ybf_6
UYc c_\m[_ `_ `ap]_]d d[QXQ^Yo b_ bc_a_^l Sl`_\^pojVZbp `a_TaQ]6
]l7 @_\mX_SQcV\m ]_WVc b[_\m[_ dT_U^_ cl[Qcm ]li[_Z S _[_i[_5
^QaYb_SQ^^_V5 ^Q`aY]Va5 SYUWVc_] <125<5 ^Y[Q[_T_ neeV[cQ _c nc_6
T_ ^V RdUVcA7 B_SbV] UadT_V UV\_ ‑ Q[cYS^lV SYUWVcl5 cQ[YV [Q[
YXSVbc^lV ^Q] 2EDD?> Y\Y 5>DBI5 Q cQ[WV 3853;2EDD?>5 B149?2EDD?>5
<9CD2?H Y UadTYVC _^Y b`VgYQ\m^_ `aVU^QX^QhV^l5 hc_Rl aVQTYa_SQcm
^Q UVZbcSYp `_\mX_SQcV\p5 Y U\p ^Yf `aVUdb]_caV^l b`VgYQ\m^lV _`6
gYY5 `_XS_\pojYV cQ[do aVQ[gYo ^Qbca_Ycm7

3bV Q[cYS^lV SYUWVcl5 Q cQ[WV SYUWVc <125< `_UUVaWYSQoc _`6
gYo 6CD1D55 [_c_aQp `aVU^QX^QhV^Q U\p ݷSl[\ohV^Ypݷ n\V]V^c_S Y^6
cVaeVZbQC SYUWVc ]_WVc Rlcm SYUV^5 ^_ ^V aVQTYa_SQcm ^Q UVZbcSYp
`_\mX_SQcV\p ‑ ^Q`aY]Va5 Vb\Y b `_]_jmo UadTYf Q[cYS^lf SYUWV6
c_S `_\mX_SQcV\m SlRaQ\ hc_6c_5 UV\QojVV Yb`_\mX_SQ^YV UQ^^_T_ SY6
UWVcQ RVbb]lb\V^^l]7 ?Rlh^_ cQ[YV SYUWVcl SlUV\pocbp gSVc_] ‑
bcQ^_Spcbp bVal]Y 1f_cp5 [_^Vh^_5 [_^[aVc^lZ gSVc ]_W^_ ^Qbca_6
Ycm27 9^cVaVb^_5 hc_ 6CD1D5 ^V _c^_bYcbp [ hYb\d bcQ^UQac^lf _`gYZ5
^Vb]_cap ^Q c_5 hc_ `_UUVaWYSQVcbp R_\miY] [_\YhVbcS_] SYUWVc_S7
5V\_ cdc S c_]5 hc_ U\p aQX^lf SYUWVc_S ncQ _`gYp `_XS_\pVc XQUQSQcm

A3__RjV6c_ UQWV nc_ ]_W^_ YX]V^Ycm5 XQUQS pS^l] _RaQX_] aVQ[gYo ^Q cV
Y\Y Y^lV b_RlcYpD ]l aQbb]_caY] nc_ S _U^_] YX b\VUdojYf `QaQTaQe_S7 9^_Z
S_`a_b5 hc_ SYUWVc <125< YX^QhQ\m^_ ^V `aVU^QX^QhV^ U\p aVQ[gYY ^Q UVZbcSYp
`_\mX_SQcV\p7
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aQX^lV aVWY]l7 CQ[5 [^_`[Q 12EDD?>2 ]_WVc Rlcm S b_bc_p^Ypf >?B=1<
1_Rlh^lZ aVWY]25 13D9F5 ݷQ[cYS^Qpݷ1 [^_`[Q ‑ _Rlh^_ `aY ^QSVUV6
^YY ^Q ^Vݷ [dab_aQ ]liY2 Y 49C12<54 1^VU_bcd`^Qp [^_`[Q5 cQ bQ]Qp
27ݷbVaQpݷ 3 c_ WV SaV]p U\p `_\p SS_UQ cV[bcQ 15>DBI2 ^QR_a b_bc_p6
^YZ UadT_ZC >?B=1<5 49C12<54 Y B514?><ID S `_b\VU^V] b\dhQV SYUWVc
^V `_XS_\pVc ]V^pcm bS_ݷ b_UVaWY]_V7 ?c b_bc_p^Yp 49C12<54 nc_ _c6
\YhQVcbp cV]5 hc_ SYUWVc SlT\pUYc cQ[ WV5 [Q[ _Rlh^_ 1^V 25ݷ[bValݷ
UQWV `_XS_\pVc SlUV\pcm cV[bc ]li[_Z 1^Q`aY]Va5 hc_Rl b[_`Ya_SQcm
VT_25 c_\m[_ ^V UQݷc VT_ aVUQ[cYa_SQcm7

@_`a_RdV] ^QdhYcmbp aQR_cQcm b _b^_S^l]Y Q[cYS^l]Y SYUWVcQ6
]Y ‑ Y ^Qh^ݷ] b f_a_i_ X^Q[_]_Z ^Q] [^_`[Y7 @_\mX_SQcmbp [^_`6
[_Z ]l dWV d]VV]5 `_b[_\m[d Y]V^^_ _^Q aQbb]QcaYSQ\Qbm S `aY]VaQf
C:7=7;:ݷ ^QU`Ybm ^Q [^_`[V XQUQݷcbp _`gYVZ 6D5HD5 UVZbcSYp `aY Vݷ ^Q6
WQcYY ‑ _`gYVZ 63?==1>45 _`gYo 6B5<956 [ [^_`[Q] \dhiV ^V `aY]V6
^pcm5 f_cp ^Y[c_ nc_T_ e_a]Q\m^_ ^V XQ`aVjQVcD Y]p SYUWVcQ6[^_`[Y5
Yb`_\mXdV]_V S a_\Y [_]Q^Ul5 `_]Y]_ _RjYf `_U[_]Q^U 3?>697EB5
Y 375D5 `_UUVaWYSQVc cQ[WV `_U[_]Q^Ul 6<1C8 Y 9>F?;5D cQ[5 Vb\Y
SQiQ [^_`[Q ^QXlSQVcbp 7=I2EDD?>5 c_ [_]Q^UQ 7=I2EDD?> 6<1C8 XQ6
bcQSYc [^_`[d ^Q n[aQ^V 5ݷYT^dcm[ݷ Q 7=I2EDD?> 9>F?;5 bUV\QVc SYU5
RdUc_ `_\mX_SQcV\m ^QWQ\ ^Q [^_`[d ‑ c_ Vbcm 1S `aY]V^V^YY [ [^_`6
[V2 `_`a_bcd `aY^dUYcV\m^_ Sl`_\^Yc [_]Q^Ud5 aQ^VV XQUQ^^do _`6
gYVZ 63?==1>4 1[bcQcY5 Vb\Y [^_`[Q S ^Qbc_pjVV SaV]p ^Qf_UYcbp S
b_bc_p^YY 49C12<545 c_ 9>F?;5 U\p ^Vݷ ^V bUV\QVc ^YhVT_27

Hdcm b\_W^VV _Rbc_pc UV\Q b TQ\_h[_Z 13853;2EDD?>27 ?`gYY 6D5HD
Y 63?==1>4 U\p ^Vݷ aQR_cQoc c_h^_ cQ[ WV5 [Q[ Y U\p _Rlh^_Z [^_`[Y5
Y b_bc_p^Yp 16CD1D52 _^Q `_UUVaWYSQVc cV WV bQ]lV 1>?B=1<5 13D9F55
49C12<5425 ^_ `_ bS_V]d b]lb\d _^Q `aVU^QX^QhV^Q ^V U\p TV^VaQgYY
aQX_Slfݷ b_RlcYZ5ݷ `_U_R^lf ^QWQcYo ^Q _Rlh^do [^_`[d5 Q U\p Sl6
R_aQ X^QhV^Yp ^V[_c_a_T_ Rd\VS_T_ `QaQ]VcaQ 1S[\ohV^_8Sl[\ohV^_5
UQ8^Vc5 :89 Y c7 `72D Vb\Y Yb`_\mX_SQcm Y]p SYUWVcQ [Q[ [_]Q^Ud5 ^Q6
R_a Vݷ `_U[_]Q^U _[QXlSQVcbp bdjVbcSV^^_ iYaVC bcQ^UQac^lV 375D Y
3?>697EB55 Q cQ[WV X^Q[_]lV ^Q] `_ _Rlh^_Z [^_`[V 9>F?;5 Y 6<1C8
U_`_\^pocbp XUVbm `_U[_]Q^UQ]Y C5<53D5 45C5<53D Y D?77<5 1b__cSVc6
bcSV^^_ `aYSVbcY TQ\_h[d S `_\_WV^YV 5ݷc]VhV^Q_ݷ V^ݷ _c]VhV^Qݷ Y
b]V^Ycm `_\_WV^YV ^Q `a_cYS_`_\_W^_V27

;Q[ ^Y bcaQ^^_5 baVUY SbVT_ `VaVhYb\V^^_T_ ^Vc 1S__RjV12 b`_b_RQ
dX^Qcm5 Q S [Q[_] WV `_\_WV^YY bVZhQb `aVRlSQVc ^QiQ TQ\_h[Q5 c_
Vbcm ^Vc ^Y[Q[_Z [_]Q^Ul5 [_c_aQp b__RjY\Q Rl ^Q]5 ^Q`aY]Va5 95 Vb\Y
TQ\_h[Q bRa_iV^Q5 Y : ‑ Vb\Y dbcQ^_S\V^Q7 5_bcd` [ X^QhV^Yo TQ\_h[Y
_aTQ^YX_SQ^ hVaVX T\_RQ\m^do `VaV]V^^do5 Y]p [_c_a_Z `_ d]_\hQ6
^Yo b_S`QUQVc b `_b\VU^Y] c_[V^_] Y]V^Y SYUWVcQ 1^Q`aY]Va5 Vb\Y
^Qi 3853;2EDD?> Y]VVc Y]p 76??721B5 c_ `VaV]V^^Qp RdUVc `_ d]_\hQ6
^Yo ^QXlSQcmbp 21B25 ^_ hQjV Yb`_\mXdVcbp `VaV]V^^Qp5 Y]p [_c_a_Z
XQUQ^_ pS^l] _RaQX_] b `_]_jmo _`gYY 6F1B912<5D _`pcm6cQ[Y5 `_
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d]_\hQ^Yo ncQ `VaV]V^^Qp `_\dhQVc X^QhV^YV 95 [_TUQ `_\mX_SQcV\m
b^Y]QVc TQ\_h[d5 Y : ‑ [_TUQ `_\mX_SQcV\m TQ\_h[d dbcQ^QS\YSQVc5 ^_
Y nc_ ]_W^_ YX]V^Ycm b `_]_jmo _`gYZ 6?66F1<E5 Y 6?>F1<E55 XQUQ6
ojYf X^QhV^Yp5 [_c_alV ^dW^_ `aYbS_Ycm `VaV]V^^_Z5 [_TUQ TQ\_h6
[Q b__cSVcbcSV^^_ bRa_iV^Q Y\Y dbcQ^_S\V^Q7 BSpXm ]VWUd SYUWVc_]
Y `VaV]V^^_Z UVZbcSdVc S _RV bc_a_^lC `aYbSQYSQ^YV nc_Z `VaV]V^6
^_Z X^QhV^Yp5 b_S`QUQojVT_ b _`gYVZ 6?>F1<E55 `aY^dUYcV\m^_ dbcQ6
^_SYc TQ\_h[d5 Q Vb\Y `aYbS_Ycm \oR_V UadT_V X^QhV^YV5 TQ\_h[Q RdUVc
bRa_iV^Q7

@aY ^Q\YhYY bSpXQ^^_Z `VaV]V^^_Z 1Q RVX ^Vݷ Sbݷ aQS^_ ^YhVT_ ^V
`_\dhYcbp2 Yb`_\mX_SQ^YV _`gYY 63?==1>4 bcQ^_SYcbp 1S _c\YhYV _c
aQR_cl b _Rlh^_Z [^_`[_Z2 ^V_RpXQcV\m^l]D [_\m b[_a_ b[aY`c Sbݷ WV
RdUVc XQUQ^5 Y^cVa`aVcQc_a `aY YX]V^V^YY b_bc_p^Yp TQ\_h[Y b^QhQ6
\Q YX]V^Yc X^QhV^YV `aYSpXQ^^_Z `VaV]V^^_Z5 Y \Yim XQcV] Yb`_\6
^Yc b[aY`c5 hc_ `_XS_\pVc YX b[aY`cQ dX^Qcm5 `_ [Q[_]d `_S_Ud 1`aY
dbcQ^_S[V Y\Y `aY b^pcYY TQ\_h[Y2 VT_ SlXSQ\Y7

?c]VcY] Vjݷ _U^d Y^cVaVb^do S_X]_W^_bcmC b `_]_jmo _`gYY
69>4931D?B?> TQ\_h[d ]_W^_ `aVSaQcYcm S XQ\Y`Qojdo [^_`[d ‑ Vb\Y
ncd _`gYo dbcQ^_SYcm S 95 ^Y[Q[_Z TQ\_h[Y S [SQUaQcY[V ]l R_\miV
^V dSYUY]5 [Q[ Y bQ]_T_ [SQUaQcY[Q5 Q SYUWVc RdUVc SlT\pUVcm [Q[
_Rlh^Qp [^_`[Q ‑ `a_bc_ `aY ^QWQcYY ^Q ^Vݷ _^Q RdUVc _bcQSQcmbp S
^QWQc_] `_\_WV^YY5 Q `aY `_Sc_a^_] ^QWQcYY ‑ 7ݷc\Y`Qcm_ݷ >Y ^Q
h5[ݷ [a_]V S^Vi^VT_ SYUQ SYUWVcQ5 ncQ _`gYp ^V b[QXlSQVcbp7

3 _c\YhYV _c [^_`_[ Y TQ\_hV[ SYUWVcl cY`Q B149?2EDD?> `aVU^Q6
X^QhV^l U\p SlR_aQ _U^_T_ SQaYQ^cQ YX ^Vb[_\m[Yf S_X]_W^lf7 =^_6
T_V YX c_T_5 hc_ d ^Qb Vbcm U\p 3853;2EDD?>5 aQR_cQVc Y XUVbmC _`gYY
6D5HD5 6CD1D55 63?==1>45 UQWV 69>4931D?B?>5 `_U[_]Q^Ul 1U\p Y]V^Y
SYUWVcQ S a_\Y [_]Q^Ul2 375D5 3?>697EB55 C5<53D5 45C5<53D5 6<1C85
9>F?;55 aQXSV hc_ ^Vc D?77<55 `_b[_\m[d _^Q `_ b]lb\d [ SlR_ad _U6
^_T_ YX ]^_TYf ^V `_Uf_UYc7 ?bcQݷcbp `_^pcm5 [Q[ dbca_V^_ Sb5ݷ hc_
b_bcQS\pVc b`VgYeY[d B149?2EDD?>C [Q[ _Rkpb^Ycm ^Vb[_\m[Y] SYUWV6
cQ]5 hc_ _^Y b_bcQS\poc VUY^do Tad``d5 Y Vb\Y _UY^ YX ^Yf _[QXlSQVcbp
S `_\_WV^YY 5ݷ^SlRaQݷ c_ hc_Rl _bcQ\m^lV QSc_]QcYhVb[Y `VaVf_UY\Y
S `_\_WV^YV `a_cYS_`_\_W^_VH 1 Vb\Y cQ[Yf Tad`` ^Vb[_\m[_5 c_ [Q[
aQXUV\Ycm _U^_cY`^lV SYUWVcl `_ ncY] ^Vb[_\m[Y] Tad``Q]5 hc_Rl
_^Y ^V ]ViQ\Y UadT UadTdH

3bV `a_R\V]l b^Y]Qocbp [_]RY^QgYVZ USdf _`gYZC 6F1B912<5 Y
6F1<E57 ?`gYp 6F1B912<5 ^Q] dWV X^Q[_]Q5 _^Q XQUQݷc Y]p T\_RQ\m^_Z
`VaV]V^^_Z5 bSpXQ^^_Z b SYUWVc_]5 X^QhV^YV [_c_a_Z bY^fa_^YXYadVc6
bp b b_bc_p^YV] SYUWVcQD ^d Q 6F1<E5 XQUQݷc c_ X^QhV^YV5 [_c_a_V U_\W6
^_ b__cSVcbcS_SQcm ݷSlRaQ^^_bcYݷ UQ^^_T_ [_^[aVc^_T_ SYUWVcQ7 ;_6
TUQ `_\mX_SQcV\m SlRYaQVc UQ^^do [_^[aVc^do aQUY_[^_`[d5 SYUWVc
S `VaV]V^^do XQ^_bYc bS_ݷ X^QhV^YV 1XQUQ^^_V _`gYVZ 6F1<E52D [Q[ S_6
UYcbp5 bSpXm cdc USdbc_a_^^pp ‑ Vb\Y YX]V^Ycm `VaV]V^^do5 c_ Y SbV
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SYUWVcl5 bSpXQ^^lV b UQ^^_Z `VaV]V^^_Z5 `aYSVUdc bS_ݷ `_\_WV^YV S
b__cSVcbcSYV X^QhV^Yo5 c_ Vbcm 5ݷSlRVadcbpݷ Vb\Y X^QhV^YV `VaV]V^6
^_Z b__cSVcbcSdVc Yf b_RbcSV^^_]d5 Y b^Y]dcݷ SlR_a5ݷ Vb\Y X^QhV^YV
_[QWVcbp \oRl] UadTY]7 5Q\m^VZiVV _[QXlSQVcbp b_SbV] `a_bc_C SY6
UWVcQ] _U^_Z Tad``l b\VUdVc ^QX^QhYcm _U^d Y cd WV `VaV]V^^do5 ^_
aQX^lV X^QhV^Yp7 5adT _ UadTV SYUWVcl5 Sf_UpjYV S _U^d Tad``d5 ^V
Y]Voc ^Y ]Q\VZiVT_ `_^pcYp5 ^_ Y] nc_ Y ^V ^dW^_C _^Y `a_bc_ b\VUpc
XQ `VaV]V^^_Z5 Y Vb\Y `_\mX_SQcV\m SlRaQ\ _UY^ YX SYUWVc_S Tad``l5
c_ nc_c SYUWVc XQ^Vbݷc S `VaV]V^^do bS_ݷ X^QhV^YV5 Q SbV _bcQ\m^lV
`VaVZUdc S b_bc_p^YV V^ݷ SlRaQ^l7ݷ

6jݷ R_\VV aQXSVbYbcl] _[QXlSQVcbp Y^cVaeVZb `_\p cV[bc_S_T_
SS_UQ 1SYUWVc 5>DBI27 5\p ^QhQ\Q _c]VcY]5 hc_ _`gYp 6D5HD XUVbm
Vbcm5 ^_ XQhV] _^Q ^dW^Q ‑ b_SVaiV^^_ ^V`_^pc^_D ^_SYh[Y5 `lcQo6
jYVbp b `_]_jmo nc_Z _`gYY XQUQcm ^QhQ\m^_V X^QhV^YV U\p aVUQ[6
cYa_SQ^Yp Y\Y dX^Qcm5 hc_ cQ] `_\mX_SQcV\m ^QSS_UY\5 _[QXlSQocbp
aQX_hQa_SQ^l7

9 c_ Y UadT_V ]_W^_ bUV\Qcm b `_]_jmo `_U[_]Q^U5 [_c_alf cdc S
YX_RY\YY7 6b\Y5 ^Q`aY]Va5 ^Qi SYUWVc ^QXlSQVcbp 79>@ED5 c_ aVXd\m6
cQc_] [_]Q^Ul 79>@ED 75D bcQ^Vc cV[djVV b_UVaWY]_V SYUWVcQ ‑ c_c
cV[bc5 [_c_alZ [ ^Qbc_pjV]d ]_]V^cd SSݷ\ `_\mX_SQcV\mD VT_ ]_W^_5
^Q`aY]Va5 XQ^VbcY S `VaV]V^^doC

C5D =IF1B d79>@ED 75Df

Y\Y bUV\Qcm b ^Y] hc_6c_ Vj5ݷ hc_ _Rlh^_ UV\Qoc b_ X^QhV^Yp]Y7 @aY6
^dUYcV\m^_ YX]V^Ycm cV[bc S SYUWVcV ]_W^_5 b^QhQ\Q dUQ\YS SVbm
cV[bc b `_]_jmo `_U[_]Q^Ul 45<5D55 Q `_c_] SbcQSYS ^_SlZ cV[bc
[_]Q^U_Z 9>C5BDC

79>@ED 45<5D5 9 5>4
79>@ED 9>C5BD 9 2]89C 9C D85 >5G D5HD2

@_pb^Y]5 hc_ `_U[_]Q^UQ 45<5D5 caVRdVc USdf `QaQ]Vca_S ‑ Y^UV[b
`VaS_T_ bY]S_\Q5 [_c_alZ ^dW^_ dUQ\Ycm5 Y Y^UV[b bY]S_\Q5 b\VUdo6
jVT_ XQ `_b\VU^Y] bY]S_\_]5 [_c_alZ ^dW^_ dUQ\Ycm7 >d]VaQgYp YUݷc
b ^d\p7 >Q`aY]Va5 Vb\Y S `_\V SS_UQ bVZhQb bca_[Q 21234562 Y ]l Sl6
`_\^Y] [_]Q^Ud 79>@ED 45<5D5 9 <5 c_ `VaSlV caY bY]S_\Q YbhVX^dc7
B\_S_ 5>4 ‑ nc_ b`VgYQ\m^_V X^QhV^YV Y^UV[bQ5 _X^QhQojVV `_XYgYo
baQXd XQ `_b\VU^Y] bdjVbcSdojY] bY]S_\_]5 cQ[ hc_ `VaSQp YX USdf
SliV`aYSVUݷ^^lf [_]Q^U dUQ\pVc YX SYUWVcQ SVbm Y]VojYZbp cV[bc7
3c_aQp [_]Q^UQ SbcQS\pVc XQUQ^^lZ cV[bc `VaVU d[QXQ^^_Z `_XYgYVZ5
cQ[ hc_ ^d\VSQp `_XYgYp _X^QhQVc SbcQS[d S ^QhQ\_ ‑ S`a_hV]5 SY6
UWVc d ^Qb ^Q ]_]V^c Sl`_\^V^Yp nc_Z [_]Q^Ul Sbݷ aQS^_ Rl\ `dbc7
;a_]V b\_SQ 5>45 b`VgYQ\m^lV X^QhV^Yp U\p Y^UV[b_S S[\ohQoc Vjݷ
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9>C5BD ‑ `_XYgYo5 TUV S ^Qbc_pjVV SaV]p bc_Yc [dab_a5 Y ^Vb[_\m[_
UadTYf7

@_U[_]Q^Ul U\p SYUWVcQ cY`Q 5>DBI S[\ohQoc cQ[WV 93EBC?B5 b
`_]_jmo [_c_a_Z ]_W^_ YX]V^Ycm `_XYgYo [dab_aQ5 C5<53D9?>5 `_X6
S_\pojdo dbcQ^_SYcm5 [Q[_Z eaQT]V^c SS_UY]_T_ cV[bcQ RdUVc SlRaQ^
1^Q`aY]Va5 U\p [_`Ya_SQ^Yp2 Y Vjݷ b UVbpc_[ `_U[_]Q^U5 aQbb]QcaY6
SQcm [_c_alV ]l ^V RdUV]7 CQ[ Y\Y Y^QhV5 _Rlh^_ aQR_cd b SYUWV6
c_] cY`Q 5>DBI _aTQ^YXdoc hVaVX f_a_i_ X^Q[_]lV ^Q] `aYSpXQ^^lV
`VaV]V^^lV5 nc_ ^Q]^_T_ `a_jV5 hV] XQ]_aQhYSQcmbp b `_U[_]Q^UQ]Y7

8UVbm ^Qb WUݷc U_S_\m^_ bcaQ^^lZ boa`aYXC `aYSlh^_Z _`gYY
6F1B912<5 d SYUWVcQ `_hV]d6c_ ^Vc5 Q `aYSpX[Q `VaV]V^^_Z Sl`_\^p6
Vcbp b `_]_jmo _`gYY 6D5HDF1B912<5 1hc_ _b_RV^^_ ^V_WYUQ^^_5 Vb\Y
dhVbcm5 hc_ _`gYp 6D5HD cdc f_cp Y Vbcm5 ^_ b_SVaiV^^_ ^Y[Q[ ^V aQ6
R_cQVc27 3`a_hV]5 nc_ ^dW^_ `a_bc_ XQ`_]^Ycm5 Y R_\miV `a_R\V] ^V
RdUVcC X^QhV^YV `aYSpXQ^^_Z `VaV]V^^_Z ]V^pVcbp [QWUlZ aQX5 [_TUQ
`_\mX_SQcV\m YX]V^pVc cV[bc S `_\V SS_UQ5 Q bSpXm ]VWUd `VaV]V^^_Z
Y SYUWVc_]5 [Q[ S_UYcbp5 USdbc_a_^^pp ‑ `aY YX]V^V^YY `VaV]V^^_Z
YX]V^Ycbp Y cV[bc S `_\V SS_UQ5 [ [_c_a_]d ncQ `VaV]V^^Qp `aYSpXQ^Q7

3__RjV SYUWVcl cY`Q 5>DBI `aVU_bcQS\poc U_S_\m^_ ]^_T_ aQX^_6
_RaQX^_Z ed^[gY_^Q\m^_bcY5 [_c_ado ]l S _b^_S^_] _bcQSY] XQ aQ]6
[Q]Y [^YTY7 D`_]p^V] c_\m[_ _UY^ SQW^lZ ]_]V^cC b `_\V] SS_UQ
]_W^_ bSpXQcm cQ[ ^QXlSQV]do SQ\YUQgYo ‑ _`aVUV\ݷ^^lV `a_gVUd6
al `a_SVa[Y ݷU_`dbcY]_bcYݷ SS_UY]_T_ cV[bcQD Y^QhV T_S_ap5 b `_6
]_jmo nc_T_ ]VfQ^YX]Q ]_W^_ bUV\Qcm cQ[5 hc_Rl `_\mX_SQcV\m ^V
]_T SSVbcY cV[bc5 ^V dU_S\VcS_apojYZ _`aVUV\ݷ^^l] db\_SYp]5 hc_Rl
`aY `_`lc[V nc_ bUV\Qcm \YR_ SlUQSQ\Ybm [Q[YV6^YRdUm b__RjV^Yp5
\YR_ cV[bc [bQݷ b_R_Zݷ [Q[6c_ ]V^p\bp Y c7 U7 @_Ua_R^_ aQbb[QXlSQcm
`a_ SQ\YUQgYo ]l ^V RdUV]5 d`_]p^V] c_\m[_5 hc_ b `_]_jmo _`gYY
6F1<941D53?==1>4 1Y\Y 6F3=42 XQUQݷcbp b[aY`c5 [_c_alZ U_\WV^ `a_6
SVapcm b__cSVcbcSYV cV[bcQ `aQSY\Q]5 Q _`gYp 6F1<941D5 d[QXlSQVc5
[_TUQ b\VUdVc `a_S_UYcm SQ\YUQgYo ‑ `aY \oR_] aVUQ[cYa_SQ^YY5 `aY
`_\dhV^YY Y\Y `_cVaV e_[dbQ SS_UQ \YR_ ^Y[_TUQ7 8Q UQ\m^VZiY]Y `_6
pb^V^Yp]Y b\VUdVc _RaQcYcmbp [ U_[d]V^cQgYY5 S[\ohQp =1>6bcaQ^Ygd
5>DBI YX bV[gYY <D;7

?bcQ\m^lV SYUWVcl ]l aQbb]QcaYSQcm ^V RdUV]D ]_W^_ ^QUVpcmbp5
hc_ hYcQcV\m db`V\ `_\dhYcm _`aVUV\ݷ^^_V SYUV^mV c_T_5 [Q[ dbca_V^l
SYUWVcl RYR\Y_cV[Y ];5 Y `_ ]VaV ^QU_R^_bcY b]_WVc bQ]_bc_pcV\m^_
_bS_Ycm cV YX Vݷ S_X]_W^_bcVZ5 [_c_alV ]l Sl^dWUV^l _bcQSYcm XQ
[QUa_]7

:;7=7=7 @_\_WV^YV Y aQX]Val
6b\Y hYcQcV\m `a_R_SQ\ b_XUQSQcm TaQeYhVb[YV Y^cVaeVZbl `_\m6

X_SQcV\p b `_]_jmo RYR\Y_cV[Y OU]T5 [_c_ado ]l aQbb]QcaYSQ\Y



?99 ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

aQ^VV5 Y\Y b `_]_jmo \oRlf UadTYf RYR\Y_cV[ SYUWVc_S5 _^ ]_T XQ6
]VcYcm5 hc_ \mSY^Qp U_\p SaV]V^Y `aY nc_] df_UYc ^Q c_5 hc_Rl aQb6
`_\_WYcm SYUWVcl UadT _c^_bYcV\m^_ UadTQ Y XQbcQSYcm Yf [_aaV[c^_
SVbcY bVRp `aY YX]V^V^YY aQX]Va_S T\QS^_T_ _[^Q7 NcY USQ S_`a_bQ ‑
SXQY]^_V aQb`_\_WV^YV n\V]V^c_S Y^cVaeVZbQ Y Yf aVQ[gYp ^Q b]V^d
aQX]VaQ _[^Q ‑ caVRdoc _b_R_T_ S^Y]Q^Yp5 Y ]_W^_ b[QXQcm5 hc_ S
RYR\Y_cV[V ]; b ncY] _b_Rl] S^Y]Q^YV] Sbݷ S `_apU[V7

5\p ^QhQ\Q ^Q] `aYUݷcbp `VaVSVbcY b Q^T\YZb[_T_ `_^pcYV 75?=5DBI
=1>175B5 Y ]l5 hc_Rl U_\T_ ^V Ud]Qcm5 db\_SY]bp `aY]V^pcm b\_S_b_6
hVcQ^YV TV_]VcaYhVb[YZ ]V^VUWVa5 f_cp5 [_^Vh^_5 cQ[_Z `VaVS_U
_bcQS\pVc WV\Qcm ]^_T_ \dhiVT_7 3 cVa]Y^_\_TYY ]; cQ[ ^QXlSQVc6
bp ^V[Qp `a_TaQ]]^_ aVQ\YX_SQ^^Qp bdj^_bcm5 `_XS_\pojQp XQUQcm
c_5 [Q[ SVU_]lV SYUWVcl aQb`_\QTQocbp _c^_bYcV\m^_ bS_VT_ SVUdjV6
T_ Y [Q[ RdUdc ]V^pcmbp Yf SXQY]^_V aQb`_\_WV^YV Y8Y\Y aQX]Val5
Vb\Y YX]V^Ycbp aQX]Va SVUdjVT_ SYUWVcQD R_\VV c_T_5 hQbc_5 f_cp Y
^V SbVTUQ5 TV_]VcaYhVb[YZ ]V^VUWVa5 S\QUVp Y^e_a]QgYVZ _ aQX]VaQf
Y aQb`_\_WV^YY SVU_]lf5 bQ] YX]V^pVc aQX]Va SVUdjVT_ _[^Q ‑ nc_
pS\V^YV S U_[d]V^cQgYY ^QXlSQVcbp 75?=5DBI @B?@171D9?>5 hc_ ]_W^_
`aYR\YXYcV\m^_ `VaVSVbcY [Q[ a_USYWV^YV`ݷ TV_]VcaYY7ݷ

4V_]VcaYhVb[Yf ]V^VUWVa_S S ]; Y]VVcbp caY7 BQ]lZ `aY]YcYS6
^lZ YX ^Yf ^QXlSQVcbp @<1355 _^ `_XS_\pVc U\p [QWU_T_ `_UhY^ݷ^^_T_
SYUWVcQ XQUQcm VT_ `_\_WV^YV Y aQX]Val \YR_ pS^_ S SYUV eY[bYa_6
SQ^^lf hYbV\5 \YR_ b ^V[Y] [_neeYgYV^c_] _c^_bYcV\m^_ aQX]Va_S
SVUdjVT_7 ;QWUlZ5 [c_ f_cp Rl aQX S WYX^Y `lcQ\bp b[_]`_^_SQcm
TaQeYhVb[YZ `_\mX_SQcV\mb[YZ Y^cVaeVZb5 X^QVc5 hc_ cQ[Y] b`_b_R_]
`_\dhYcm `aY\Yh^_ SlT\pUpjVV _[^_ U_S_\m^_ b\_W^_7

3c_a_Z TV_]VcaYhVb[YZ ]V^VUWVa ^QXlSQVcbp 7B94 Y UVZbcSdVc `_
`aY^gY`d 5ݷc[YݷaViݷ Y]VojVZ bca_[Y Y bc_\RglD [QWUlZ `_UhY^6^ݷ
^lZ SYUWVc ]_WVc XQ^Y]Qcm _U^d phVZ[d aViݷc[Y Y\Y `ap]_dT_\m6
^do _R\Qbcm5 b_bc_pjdo YX cQ[Yf phVV[7 4V_]VcaYhVb[YZ ]V^VUWVa bQ]
SlhYb\pVc iYaY^d [QWU_T_ bc_\RgQ Y Slb_cd [QWU_Z bca_[Y aViݷc6
[Y5 Ybf_Up YX aQX]Va_S aQb`_\_WV^^lf cQ] `_UhY^ݷ^^lf SYUWVc_S ‑
cQ[5 hc_Rl _^Y SbV `_]VjQ\Ybm S _cSVUݷ^^lV Y] phVZ[Y Y\Y _R\QbcYD
VbcVbcSV^^_5 S nc_c `a_gVbb ]_W^_ S]ViQcmbp7

CaVcYZ Y5 `_WQ\dZ5 bQ]lZ `_`d\pa^lZ YX TV_]VcaYhVb[Yf ]V^VUWV6
a_S ]; ^QXlSQVcbp @13;D _^ `_XS_\pVc \Yim S bQ]lf _RjYf hVacQf d[Q6
XQcm5 S [Q[_Z hQbcY n[aQ^Q b\VUdVc aQX]VbcYcm [QWUlZ YX `_UhY^ݷ^^lf
SYUWVc_S7 3_ ]^_TYf b\dhQpf nc_ `_XS_\pVc ݷb\V`Ycmݷ b\_W^_V UYQ\_6
T_S_V _[^_ _hV^m Rlbca_5 Y _^_ RdUVc S`_\^V `aYbc_Z^_ b]_caVcmbp5 ^_
S_c Vb\Y _c SQb [c_6c_ `_caVRdVc [Q[_T_6c_ _`aVUV\ݷ^^_T_ aQb`_\_WV6
^Yp n\V]V^c_S Y^cVaeVZbQ5 dRVUYcm @13; UV\Qcm Sbݷ hdcm6hdcmݷ Y^QhVݷ
RdUVc U_S_\m^_ b\_W^_7 ;a_]V c_T_5 `aY Yb`_\mX_SQ^YY @13; SYUWVcl
hQbc_ `aYf_UYcbp Tad``Ya_SQcm b `_]_jmo `a_]VWdc_h^lf SYUWV6
c_S 16B1=5 Y <125<6B1=525 [_c_alV b c_h[Y XaV^Yp b_bVU^Yf SYUWVc_S
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Slbcd`Qoc [Q[ VUY^_V gV\_V5 ^_ S^dcaY bVRp aVQ\YXdoc b_RbcSV^^_V
d`aQS\V^YV TV_]VcaYVZ5 `aYhݷ] hQbc_ ^V cQ[_V5 [Q[ d Yf SVUdjVT_7
>Vb]_cap ^Q Sbݷ b[QXQ^^_V5 @13; ‑ nc_ ^Vb_]^V^^lZ `a_alS S _R\Q6
bcY aQb`_\_WV^Yp Y^cVaeVZb^lf n\V]V^c_S5 `_b[_\m[d S `_UQS\pojV]
R_\miY^bcSV b\dhQVS VT_ `aY]V^V^YV `_XS_\pVc bn[_^_]Ycm _Ta_]^_V
[_\YhVbcS_ SaV]V^Y S baQS^V^YY b UadTY]Y `_Uf_UQ]Y [ TV_]VcaYY7

@aVWUV hV] _RbdWUQcm S_X]_W^_bcY ncYf caݷf TV_]VcaYhVb[Yf ]V6
^VUWVa_S S UVcQ\pf5 bUV\QV] _U^_ SQW^_V XQ]VhV^YV7 3VXUV5 TUV S ];
`_UaQXd]VSQVcbp aQX]Va Y\Y aQbbc_p^YV ‑ S c_] hYb\V `aY XQUQ^YY
`_\_WV^Yp Y\Y aQX]Va_S _[^Q5 aQX]VaQ aQ][Y5 `QUUY^TQ 1c7 V7 `aY Yb6
`_\mX_SQ^YY YXSVbc^lf ^Q] _`gYZ 6@14H Y 6@14I2 ‑ b__cSVcbcSdojYV
SV\YhY^l ]_W^_ XQUQcm ^V c_\m[_ S `Y[bV\pf5 [Q[ ]l `_bcd`Q\Y U_
bVZ `_al5 ^_ Y S UadTYf VUY^YgQf YX]VaV^Yp7 >Q`aY]Va5 Vb\Y ^Q`Y6
bQcm hc_6c_ Sa_UV 6@14H :95 d[QXQS `QaQ]Vca_] _`gYY _Rlh^_V gV\_V
hYb\_5 ]; S_b`aY]Vc nc_ hYb\_ [Q[ [_\YhVbcS_ `Y[bV\VZ5 ^_ Vb\Y ^Q6
`YbQcm 14H@6ݷ 5ݷ3; nc_ RdUVc _X^QhQcm USQ bQ^cY]VcaQ ‑ [Q[ ]_W^_
U_TQUQcmbp5 ]; S_b`aY^Y]QVc S [QhVbcSV _R_X^QhV^Yp bQ^cY]Vca_S Rd[6
Sd 3 1_c b\_SQ 35>D9=5D5BC27 1^Q\_TYh^l] _RaQX_] 9 _X^QhQVc UoZ]l
19>385C25 = ‑ ]Y\\Y]Vcal 1=9<<9=5D5BC25 Q @ ‑ cY`_TaQeb[YV `d^[cl
1@?9>DC25 [_c_alV5 [Q[ YXSVbc^_5 b__cSVcbcSdoc 1

72 UoZ]Q 1Y]V^^_ S ncYf
`d^[cQf _Rlh^_ YX]VapVcbp Slb_cQ iaYecQ ‑ :;5 := Y c7 `727

>Qh^ݷ] b aQbb]_caV^Yp `aY]YcYS^_T_ @<1357 8UVbm Sbݷ U_S_\m^_
`a_bc_C hc_Rl `_]VbcYcm SYUWVc S VT_ SVUdjVV _[^_ b `_]_jmo nc_T_
TV_]VcaYhVb[_T_ ]V^VUWVaQ5 ^dW^_ S_b`_\mX_SQcmbp [_]Q^U_Z @<1355
`VaSl] `QaQ]Vca_] d[QXQcm Y]p SYUWVcQ5 Q UQ\miV b `_]_jmo _`6
gYZ XQUQcm [Q[ ]Y^Y]d] [__aUY^Qcl Y `\ob [ c_]d5 S_X]_W^_5 U\Y^d
Y8Y\Y iYaY^d7 ;__aUY^Qcl ]_W^_ XQUQcm pS^_ b `_]_jmo _`gYZ 6H
Y 6ID Sc_a_Z b`_b_R Yf XQUQ^Yp ‑ _c^_bYcV\m^lZC Yb`_\mXdocbp _`6
gYY 6B5<H Y 6B5<I5 `QaQ]VcaQ]Y Y] b\dWQc Ua_R^lV hYb\Q5 _Rlh^_
_c 9 U_ :5 XQUQojYV [_neeYgYV^c b__cSVcbcSV^^_ [ iYaY^V Y Slb_cV
SVUdjVT_ _[^Q7

IYaY^d Y Slb_cd aQX]VjQV]_T_ SYUWVcQ ]_W^_ ^V d[QXlSQcm5 c_6
TUQ TV_]VcaYhVb[YZ ]V^VUWVa Yb`_\mXdVc Y^e_a]QgYo5 `_\dhQV]do
_c bQ]_T_ SYUWVcQD ^_ Vb\Y Sl Vݷ Sbݷ WV aViYcV XQUQcm5 c_ nc_ c_WV
]_W^_ bUV\Qcm pS^l] d[QXQ^YV] aQX]Va_S 1_`gYY 6G94D8 Y 685978D2
\YR_ d[QXQ^YV] aQX]Va_S S SYUV U_\Y _c b__cSVcbcSdojVT_ aQX]VaQ
SVUdjVT_ _[^Q 1_`gYY 6B5<G94D8 Y 6B5<85978D27

@_\VX^_ `_]^Ycm _ bdjVbcS_SQ^YY _`gYY 61>38?B5 [_c_aQp d[QXlSQ6
Vc5 [Q[do Y]V^^_ c_h[d SYUWVcQ b\VUdVc aQb`_\_WYcm S ]VbcV5 XQUQ^6
^_] _`gYp]Y 6H86I Y\Y 6B5<H86B5<I7 NcQ _`gYp Yb`_\mXdVc bca_[_SlV
X^QhV^Yp5 b__cSVcbcSdojYV bcaQ^Q] bSVcQC > ‑ bVSVa 1SVaf25 C ‑ oT
1^YX25 G ‑ XQ`QU 1\VS_25 5 ‑ S_bc_[ 1`aQS_27 @_ d]_\hQ^Yo Yb`_\mXdVc6
bp \VSlZ SVaf^YZ dT_\5 hc_ b__cSVcbcSdVc X^QhV^Yo >G 1>?BD8G5CD5 c7 V7
bVSVa_6XQ`QU25 ^_ ]_W^_ cQ[WV d[QXQcm \oR_Z UadT_Z dT_\ 1>55 CG5 C525



?9; ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

bVaVUY^d _U^_Z YX hVclaݷf bc_a_^ 1>5 C5 55 G2 Y\Y gV^ca SYUWVcQ 1cQ[
Y ^QXlSQVcbp 35>D5B27

5\p `aY]VaQ `_`a_RdV] b_XUQcm cV[bc_Sdo ]Vc[d5 aQb`_\_WV^^do
S bQ]_] SVafd T\QS^_T_ _[^Q5 Q `_ T_aYX_^cQ\Y ‑ S bVaVUY^V7 5V\QVcbp
nc_ `aY]Va^_ cQ[C

<125< 7<2 6D5HD 2]89C 9C 1 <125<2 6B5<956 B19C54
@<135 7<2 6I 9 6B5<H 97> 61>38?B >

6jݷ _U^Q Y^cVaVb^Qp _b_RV^^_bcm ]V^VUWVaQ @<135 b_bc_Yc S c_]5 hc_
pS^lV Y _c^_bYcV\m^lV SV\YhY^l ]_W^_ XQUQSQcm _U^_SaV]V^^_5 Y c_6
TUQ _^Y bd]]Yadocbp7 >Q`aY]Va5 6H ;9 6B5<H 97> _X^QhQVc Q^ݷ ;9
`Y[bV\VZ `aQSVV bVaVUY^l `_ T_aYX_^cQ\Y5ݷ Vb\Y WV ^QU_5 ^Q_R_a_c5
\VSVV5 c_ ^Y[c_ ^V ]ViQVc X^QhV^YV U\p 6H d[QXQcm _caYgQcV\m^_V7

;_]Q^UQ @<135 6?B75D `_XS_\pVc dRaQcm SYUWVc YX cV[djVZ TV_6
]VcaYhVb[_Z [_^eYTdaQgYYD `_\VX^l cQ[WV [_]Q^Ul @<135 9>6?5 [_6
c_aQp SlUQݷc cV[djdo [_^eYTdaQgYo U\p XQUQ^^_T_ SYUWVcQ5 Y
@<135 C<1F5C5 X^QhV^YV] [_c_a_Z RdUVc b`Yb_[ SVU_]lf U\p XQUQ^^_T_
SVUdjVT_7

4V_]VcaYhVb[YZ ]V^VUWVa 7B94 b\_W^VV QUV[SQc^_ _`YbQcm Y cadU6
^VV _bS_Ycm5 ^_ Vb\Y SQi TaQeYhVb[YZ Y^cVaeVZb U_\WV^ b_bc_pcm
YX R_\mi_T_ [_\YhVbcSQ SYUWVc_S5 c_ `aYUQcm V]d `aYbc_Z^lZ SYU
b `_]_jmo 7B94 `_\dhYcbp ^Q]^_T_ RlbcaVV7

5ݷc[QݷAViݷ ݷbVc[Qݷ Y\Y [Q[ cQ] Vjݷ ^Q] `aYUݷc S T_\_Sd `VaVSV6
bcY Q^T\YZb[_V b\_S_ 7B945 bdjVbcSdVc c_\m[_ S ^QiV] S__RaQWV^YY5
`aYhݷ] Vݷ S ^V[_c_a_] b]lb\V ]_W^_ bhYcQcm RVb[_^Vh^_Z7 3 UVZbcSY6
cV\m^_bcY `aQSY\m^VV `aVU`_\QTQcm5 hc_ S nc_Z bVc[V bc_\m[_ [_\_^_[
Y bc_\m[_ bca_[5 b[_\m[_ ]l pS^l] _RaQX_] db`V\Y XQUVZbcS_SQcmC ^Q6
`aY]Va5 Vb\Y [Q[_Z6^YRdUm YX SYUWVc_S ]l aQb`_\_WY\Y S `pc_Z bca_6
[V Y bVUm]_Z [_\_^[V5 Q [Q[_Z6c_ UadT_Z ‑ S UVSpc_Z bca_[V Y caVcmVZ
[_\_^[V5 c_ bVc[Q d ^Qb RdUVc Y]Vcm aQX]Va BH@5 UQWV Vb\Y c_\m[_ ncY
USQ SYUWVcQ d ^Qb Y RdUdcD ^_ ^Y[c_ ^V ]ViQVc S \oR_Z ]_]V^c XQT^Qcm
Vjݷ _UY^ SYUWVc S [Q[do6^YRdUm phVZ[d b [__aUY^QcQ]Y 1;95 ;925 cV]
bQ]l] dSV\YhYS bVc[d7

3YUWVcl ]_W^_ SbcQS\pcm S bVc[d `_ _U^_]d5 pS^l] _RaQX_] d[Q6
XlSQp U\p [QWU_T_ YX ^Yf `_XYgYoC _`gYp 6B?G XQUQݷc ^_]Va bca_[Y5
_`gYp 63?<E=> ‑ ^_]Va bc_\RgQ 1dhcYcV5 hc_ bca_[Y Y bc_\Rgl ^d]V6
adocbp b ^d\p25 `_\VX^l cQ[WV _`gYY 63?<E=>C@1> Y 6B?GC@1>5 `_XS_6
\pojYV d[QXQcm5 b[_\m[_ bc_\Rg_S Y bca_[ RdUVc XQ^Y]Qcm SbcQS\pV6
]lZ SYUWVc 1`_ d]_\hQ^Yo _^ XQ^Y]QVc _U^d bca_[d Y _UY^ bc_\RVg27
>Q`aY]Va5 [_]Q^UQ

7B94 7<12: 6B?G ; 63?<E=> ; 63?<E=>C@1> <
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SbcQSYc SYUWVc 7<12: S bVc[d5 bSpXQ^^do b VT_ SVUdjY] _[^_] 1S UQ^6
^_] b\dhQV nc_ T\QS^_V _[^_5 25ݷ7ݷ ^QhY^Qp b phVZ[Y 1;5 ;25 `aYhݷ] nc_c
SYUWVc XQZ]ݷc caY b]VW^lV phVZ[Y S c_Z WV bca_[V ‑ bQ]d 1;5 ;2 Y
Vjݷ 1<5 ;2 Y 1=5 ;27 >_ UVZbcS_SQcm cQ[Y] _RaQX_] ‑ U_\T_ Y b[dh^_7 Bd6
jVbcSV^^_ \dhiV S_X]_W^_bcY 7B94 aQb[alSQocbp5 Vb\Y e_a]Ya_SQcm
^Qi ^QR_a SYUWVc_S bSVafd S^YX5 bca_[Q XQ bca_[_Z7 @_ d]_\hQ^Yo
[_]Q^UQ 7B94 [QWU_V _RaQjV^YV [ bVRV5 `aVU`_\QTQojVV SbcQS[d SY6
UWVc_S5 aQbb]QcaYSQVc [Q[ Y^bcad[gYo `_ b_XUQ^Yo bca_[Y gV\Y[_]
b\VSQ ^Q`aQS_D VbcVbcSV^^_5 U\p nc_T_ ]_W^_ d[QXQcm R_\miV _U^_T_
SYUWVcQ7 @QaQ]Vcal 6B?G Y 63?<E=> `aY nc_] ^V Yb`_\mXdocbp S_SbV7
2_\miV c_T_5 S]Vbc_ 63?<E=>C@1> Y 6B?GC@1> ]_W^_ S_b`_\mX_SQcmbp
XQ]VjQojY]Y bY]S_\Q]Y5 d[QXlSQV]l]Y S]Vbc_ _hVaVU^_T_ SYUWV6
cQC H _X^QhQVc5 hc_ UQ^^do [\Vc[d S cV[djVZ bca_[V b\VUdVc _bcQSYcm
`dbc_Z5 6 1]Y^db2 aQbcpTYSQVc `aVUlUdjYZ SYUWVc Vjݷ ^Q _U^d [\Vc[d
1^Q`aY]Va5 caY cQ[Yf ]Y^dbQ Y]Voc c_c WV neeV[c5 [_c_alZ Y]V\Q Rl
_`gYp 63?<E=>C@1> =25 Q bY]S_\ g UV\QVc c_ WV bQ]_V `_ SVacY[Q\Y ‑
aQbcpTYSQVc S^YX 1c_ Vbcm ^Q cV[djdo bca_[d2 SYUWVc5 aQb`_\_WV^^lZ
S UQ^^_] bc_\RgV S `aVUlUdjVZ bca_[V bVc[Y7

Hc_Rl `a_Y\\obcaYa_SQcm b[QXQ^^_V5 ]l U\p ^QhQ\Q bUV\QV] `a_6
gVUdad5 [_c_aQp `_XS_\Yc ^Q] b_XUQcm ]^_T_ _U^_cY`^lf _[_iV[ ‑
nc_ RdUdc SYUWVcl cY`Q 6B1=5 S ݷdc_`\V^^_Zݷ aQ][V5 S bQ]_] gV^caV
[_c_alf aQb`_\QTQocbp ]Vc[Y 1<125<2 b ݷYUV^cYeY[Qc_a_]ݷ UQ^^_6
T_ _[_i[QD S a_\Y cQ[Yf YUV^cYeY[Qc_a_S ]l S_b`_\mXdV]bp iQf6ݷ
]Qc^l]Yݷ [__aUY^QcQ]Y Sa_UV 1:5 8@5 5= Y c7 `7 >Q cao[ b eaVZ]Q]Y
^Q] `aYf_UYcbp `_ZcY YX6XQ c_T_5 hc_ SYUWVc cY`Q <125<5 b_UVaWQjYZ
cV[bc5 `aY^Y]QVc c_\m[_ aQX]Val5 SlaQWV^^lV S bca_[Qf Y Rd[SQf5 Q
^V S `Y[bV\pf5 c_TUQ [Q[ ^Q] U\p nbcVcYh^_T_ SYUQ ^dW^l `aQSY\m^lV
[SQUaQcY[Y7 @a_gVUdad b_XUQ^Yp cQ[Yf _[_iV[ ]l ^QX_Sݷ] = 1_c b\_SQ
=1;52C

C5D 49= =9
@B?3 = K 94 M K

7<?21< 49=
6B1=5 76B494 6B5<956 CE>;5> 624 < 685978D 449= 6G94D8 449=
<125< 76B4947<2 6D5HD 24942
@<135 76B4947<2 6B5<H 97> 6B5<I 97> 61>38?B 35>D5B
B5DEB> 76B494

M

;Q[ SYUY]5 S^dcaY [QWU_T_ eaVZ]Q U\p aQb`_\_WV^Yp ]Vc[Y `_ gV^6
cad ]l S_b`_\mX_SQ\Ybm _`YbQ^^l] SliV TV_]VcaYhVb[Y] ]V^VUWVa_]
@<135D b cQ[_Z `a_bc_Z XQUQhVZ _^ b`aQS\pVcbp \dhiV SbVf7

9]Vp cQ[do `a_gVUdad5 ]l ]_WV] YX _U^_cY`^lf [SQUaQcY[_S `_6
bca_Ycm ^V[_V `_U_RYV ]_XQY[Y5 XQ_U^_ `a_UV]_^bcaYa_SQS S UV\V SbV
caY XQ]VjQojYf bY]S_\Q H5 6 Y gC



?9= ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

AYb7 :;7:7 5V]_^bcaQgYp TV_]VcaYhVb[_T_ ]V^VUWVaQ 7B94

7B94 d= 1:f d= 2:f d= 3:f d= 4:f d= 5:f d= 6:f d= 7:f d= 8:f
7B94 d= 1;f H d= 3;f H H d= 6;f d= 7;f d= 8;f
7B94 d= 1<f d= 2<f 6 6 d= 5<f 6 6 6
7B94 d= 1=f d= 2=f d= 3=f d= 4=f d= 5=f d= 6=f d= 7=f d= 8=f
7B94 d= 1>f g d= 3>f d= 4>f d= 5>f g d= 7>f d= 8>f
7B94 d= 1?f H d= 3?f d= 4?f d= 5?f g d= 7?f d= 8?f
7B94 d= 1@f d= 2@f d= 3@f H H d= 6@f d= 7@f d= 8@f
7B94 d= 1Af d= 2Af d= 3Af H H d= 6Af d= 7Af d= 8Af

5\p XQSVaiV^Yp `a_TaQ]]l `aVUdb]_caY] [^_`[d L<?C55 [_c_ado aQb6
`_\_WY] S `dbc_] ]VbcV S bVaVUY^V USdf ^YW^Yf bca_[C

7B94 d2EDD?> 72 6D5HD L<?C5 63?==1>4 5H9D 624 =f e
6B?G ? 63?<E=> < 6B?GC@1> ; 63?<E=>C@1> ;

@_\dhV^^lZ aVXd\mcQc RdUVc SlT\pUVcm5 [Q[ `_[QXQ^_ ^Q aYb7 :;7: 1b\V6
SQ2B7 AVXd\mcQc ]_WVc ^Qb ^Vb[_\m[_ _RVb[daQWYcmC n\V]V^cl 2< Y 6=
_[QXQ\Ybm pS^_ ^V ^Q bS_ݷ] ]VbcV5 Q 2= Y 5< S__RjV [dUQ6c_ bkVfQ6
\Y7 CQ[ `a_Ybf_UYc YX6XQ c_T_5 hc_ `_U ncY hVclaV n\V]V^cQ SlUV\V^_
R_\miV _U^_Z [\Vc[Y5 Q `_ d]_\hQ^Yo S cQ[_Z bYcdQgYY ‑ c_h^VV5 S
bYcdQgYY5 [_TUQ SYUWVc ]V^miV5 hV] SlUV\V^^_V `_U ^VT_ ]Vbc_ ‑ 7B94
aQb`_\QTQVc VT_ `_ gV^cad _cSVUݷ^^_T_ `a_bcaQ^bcSQ7 6b\Y `_b]_caVcm
^Q aYbd^_[ S^Y]QcV\m^VV5 ]_W^_ `_^pcm5 hc_ `a_YX_i\_ Y]V^^_ nc_7
3`a_hV]5 ^Y[c_ ^V XQbcQS\pVc dU_S\VcS_apcmbp `_\dhV^^l] neeV[c_]5
^dW^_ `a_bc_ _Rkpb^Ycm Y^cVa`aVcQc_ad5 hc_ ]l f_cY] hVT_6c_ UadT_6
T_7 =l S_b`_\mXdV]bp _`gYVZ 6CD93;I5 [_c_aQp `_XS_\pVc d[QXQcm5 [
[Q[Y] bc_a_^Q] [\Vc[Y SbcQS\pV]lZ SYUWVc U_\WV^ 7ݷaY\Y`^dcm`ݷ
Bc_a_^l d[QXlSQocbp dWV X^Q[_]l]Y ^Q] Rd[SQ]Y5 _R_X^QhQojY]Y

BB]7 b^_b[d <; ^Q bca7 ;?;7



ݷ :;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; ?9>

bc_a_^l bSVcQC > _X^QhQVc SVaf [\Vc[Y 1bVSVa5 >?BD825 G ‑ \VSlZ [aQZ
1XQ`QU5 G5CD2 Y c7 U7 6b\Y d[QXQcm USV b]VW^lV bc_a_^l5 SYUWVc Rd6
UVc aQb`_\QTQcmbp S dT\d5 Vb\Y WV d[QXQcm USV `a_cYS_`_\_W^lV ‑
c_ SYUWVc ]VWUd ^Y]Y aQbcp^Vcbp7 =l5 ^V ]dUabcSdp \d[QS_5 d[QWV]
SbV hVclaV Rd[Sl5 S aVXd\mcQcV hVT_ SbV ^QiY SYUWVcl 1[a_]V [^_`[Y
L<?C55 U\p [_c_a_Z ]l nc_T_ ^V bUV\QV]2 RdUdc XQ^Y]Qcm _cSVUݷ^^_V
`a_bcaQ^bcS_ gV\Y[_]C

7B94 d= 1:f d= 2:f d= 3:f d= 4:f d= 5:f d= 6:f d= 7:f d= 8:f 6CD93;I >CG5
7B94 d= 1;f H d= 3;f H H d= 6;f d= 7;f d= 8;f 6CD93;I >CG5
7B94 d= 1<f d= 2<f 6 6 d= 5<f 6 6 6 6CD93;I >CG5
7B94 d= 1=f d= 2=f d= 3=f d= 4=f d= 5=f d= 6=f d= 7=f d= 8=f 6CD93;I >CG5
7B94 d= 1>f g d= 3>f d= 4>f d= 5>f g d= 7>f d= 8>f 6CD93;I >CG5
7B94 d= 1?f H d= 3?f d= 4?f d= 5?f g d= 7?f d= 8?f 6CD93;I >CG5
7B94 d= 1@f d= 2@f d= 3@f H H d= 6@f d= 7@f d= 8@f 6CD93;I >CG5
7B94 d= 1Af d= 2Af d= 3Af H H d= 6Af d= 7Af d= 8Af 6CD93;I >CG5

AVXd\mcQc `_[QXQ^ ^Q aYb7 :;7: b`aQSQD `_WQ\dZ5 nc_ R_\VV ^QT\pU^Qp
UV]_^bcaQgYp7

D ^QiVZ `a_TaQ]]l ]_W^_ RdUVc _R^QadWYcm U_S_\m^_ ^V`aYpc6
^lZ ^VU_bcQc_[C Vb\Y baVUbcSQ]Y _[_^^_T_ ]V^VUWVaQ 1^Q`aY]Va5 b
`_]_jmo ]li[Y2 `_]V^pcm aQX]Val T\QS^_T_ _[^Q5 SYUWVcl _bcQ^dc6
bp ^Q ]VbcV ‑ ^V `_]V^poc ^Y bS_Yf aQX]Va_S5 ^Y cV] R_\VV bS_VT_
aQb`_\_WV^Yp7 9b`aQSYcm nc_ ]_W^_5 b__RjYS ^QiV]d TV_]VcaYhVb[_6
]d ]V^VUWVad5 hc_ [_\_^[Y Y bca_[Y Y]VojVZbp bVc[Y ]_Tdc ]V^pcm
aQX]Va ‑ Y [Q[ Y]V^^_ _^Y nc_ U_\W^l UV\QcmC

7B94 3?<E=>3?>697EB5 7 1<< 6G5978D : 6E>96?B= 1
7B94 B?G3?>697EB5 7 1<< 6G5978D : 6E>96?B= 2

@VaSQp YX ncYf [_]Q^U d[QXlSQVc5 hc_ SbV 1b\_S_ 1<<2 Y]VojYVbp [
^Qbc_pjV]d ]_]V^cd [_\_^[Y RdUdc _c^_bYcmbp [ _U^_Z Tad``Vݷ _U^_6
a_U^_bcYݷ 1E>96?B= 7B?E@25 [_c_ado ]l ^QXSQ\Y 15 Y `_\dhQc _UY^Q6
[_SlZ SVb5 aQS^lZ :D nc_5 `_`a_bcd T_S_ap5 _X^QhQVc5 hc_ SbV [_\_^[Y
]_Tdc aQbcpTYSQcmbp Y bWY]Qcmbp5 ^_ U_\W^l nc_ UV\Qcm _UY^Q[_S_7
3c_aQp [_]Q^UQ UV\QVc c_ WV bQ]_V U\p bca_[ 1Tad``Q _U^_a_U^_bcY
S nc_c aQX ^QXlSQVcbp 227 @_\^_bcmo cV[bc ^QiVT_ `aY]VaQ hYcQcV\m
^QZUݷc S eQZ\V 7B9445=?7D3<7

3_X]_W^_bcY `_U[_]Q^U 3?<E=>3?>697EB5 Y B?G3?>697EB5 U_bcQ6
c_h^_ iYa_[Y5 [Q[ Y S_X]_W^_bcY [_]Q^Ul 7B94 S gV\_]7 8QY^cVaVb_6
SQ^^_]d hYcQcV\o ]l ]_WV] `_aV[_]V^U_SQcm =1>6bcaQ^Ygd `_ nc_Z
[_]Q^UV5 XUVbm WV _c]VcY] c_\m[_ Vjݷ _UY^ ]_]V^cC [_]Q^UQ 7B94 Y]V6
Vc5 `_]Y]_ `a_hVT_5 `_U[_]Q^Ul 6?B75D5 9>6? Y C<1F5C5 aQR_cQojYV
c_h^_ cQ[ WV5 [Q[ Y b__cSVcbcSdojYV `_U[_]Q^Ul U\p aQbb]_caV^^_T_
SliV @<135D S U_`_\^V^YV bc_Yc _c]VcYcm `_U[_]Q^Ud B5=?F55 [_c_aQp
_c\YhQVcbp _c 6?B75D cV]5 hc_ SYUWVc SaV]V^^_ dRYaQVcbp YX bVc[Y5 ^_
SbV bSpXQ^^lV b ^Y] `QaQ]Vcal 7B94 `a_U_\WQVc `_]^Ycm5 cQ[ hc_ VT_
]_W^_ SbcQSYcm _RaQc^_5 d[QXQS c_\m[_ Y]p SYUWVcQ7



?9? ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

CaVcYZ Y `_b\VU^YZ YX TV_]VcaYhVb[Yf ]V^VUWVa_S5 `aVUbcQS\V^6
^lf S ]; ‑ @13; ‑ UVZbcSdVc `_ U_bcQc_h^_ `a_bc_]d `aY^gY`dC aQX6
]VjQVc _hVaVU^_Z SYUWVc SU_\m _U^_Z YX hVclaݷf bc_a_^ _bcQSiVT_6
bp `dbc_T_ `a_bcaQ^bcSQ SVUdjVT_ _[^QD S _aYTY^Q\m^_Z Q^T\YZb[_Z
U_[d]V^cQgYY nc_ `dbc_V `a_bcaQ^bcS_ ^QXlSQoc b\_S_] 31F9DI7 @VaS_6
^QhQ\m^_ `dbc_V `a_bcaQ^bcS_ b_S`QUQVc b_ SbV] _[^_] gV\Y[_]D XQcV]
`aY U_RQS\V^YY _hVaVU^_T_ SYUWVcQ @13; SlUV\pVc nc_]d SYUWVcd `ap6
]_dT_\m^do _R\Qbcm SU_\m _U^_Z YX bc_a_^ ‑ SVaf^VZ 1D?@25 ^YW^VZ
12?DD?=25 \VS_Z 1<56D2 Y\Y `aQS_Z 1B978D27 ;_TUQ _R\Qbcm SlUV\pVc6
bp bSVafd Y\Y b^YXd5 Vݷ iYaY^Q RdUVc aQS^Q iYaY^V SbVT_ _bcQSiVT_bp
`dbc_T_ `a_bcaQ^bcSQ5 Q Slb_cQ SlRYaQVcbp aQS^_Z Slb_cV SYUWVcQD
`aY SlUV\V^YY _R\QbcY b\VSQ Y\Y b`aQSQ5 ^Q_R_a_c5 Slb_cQ _R\QbcY
_`aVUV\pVcbp Slb_c_Z `dbc_T_ `a_bcaQ^bcSQ5 Q Vݷ iYaY^Q ‑ iYaY^_Z
SYUWVcQ7

?b^_S^lf _`gYZ5 d`aQS\pojYf aQX]VjV^YV] SYUWVc_S5 ]_W^_ Sl6
UV\Ycm caY7 @aVWUV SbVT_ nc_ _`gYp 6C9455 `QaQ]Vca_] VZ b\dWQc
b\_SQ D?@5 2?DD?=5 <56D Y B978DD _^Q5 [Q[ ^Vb\_W^_ U_TQUQcmbp5 d[Q6
XlSQVc5 b [Q[_Z bc_a_^l `dbc_T_ `a_bcaQ^bcSQ aQX]VbcYcm _hVaVU^_Z
SYUWVcD `_ d]_\hQ^Yo Yb`_\mXdVcbp X^QhV^YV D?@5 c_ Vbcm _hVaVU^_Z
SYUWVc aQX]VjQVcbp bSVafd7 ?`gYp 669<< `aY^Y]QVc X^QhV^Yp >?>55 H5
I Y 2?D8D _^Q d[QXlSQVc5 b\VUdVc Y\Y ^Vc TV_]VcaYhVb[_]d ]V^VUWVad
ݷaQbcpTYSQcmݷ SYUWVc5 Vb\Y SlUV\V^^_V `_U ^VT_ `a_bcaQ^bcS_ _[QXQ6
\_bm R_\miV5 hV] _^ bQ]D H _X^QhQVc aQbcpTYSQ^YV c_\m[_ `_ T_aYX_^6
cQ\Y5 I ‑ c_\m[_ `_ SVacY[Q\Y5 2?D8 ‑ S _R_Yf ^Q`aQS\V^Ypf5 cQ[ hc_
SYUWVc XQZ]ݷc Sbݷ _cSVUݷ^^_V `a_bcaQ^bcS_7 ?`gYp 65H@1>45 `aY^Y6
]QojQp \_TYhVb[_V X^QhV^YV5 aQXaViQVc Y\Y XQ`aVjQVc dSV\YhYSQcm
`a_bcaQ^bcS_5 SlUV\pV]_V U\p UQ^^_T_ SYUWVcQ S b\dhQV5 Vb\Y `_b\V
aQX]VjV^Yp SbVf SYUWVc_S S SVUdjV] _[^V Sbݷ Vjݷ _bcQݷcbp bS_R_U^_V
`a_bcaQ^bcS_D @13; `_`lcQVcbp aQb`aVUV\Ycm bS_R_U^_V ]Vbc_ ]VWUd
SbV]Y SVU_]l]Y SYUWVcQ]Y5 U\p [_c_alf `QaQ]Vca 65H@1>4 dbcQ^_S6
\V^ S YbcY^d7 Bc_Yc `_UhVa[^dcm aQX^Ygd S _RkV[cQf `aY\_WV^Yp U\p
_`gYZ 669<< Y 65H@1>4C `VaSQp [QbQVcbp aQX]Va_S bQ]_T_ SYUWVcQ5
c_TUQ [Q[ Sc_aQp ‑ aQX]Va_S SlUV\pV]_Z `_U ^VT_ _R\QbcY S SVUdjV]
_[^V5 [_c_ado SYUWVc b_SVaiV^^_ ^V _RpXQ^ XQ^pcm gV\Y[_]7

5\p `aY]VaQ aQb`_\_WY] S T\QS^_] _[^V `_ b`YaQ\Y `a_cYS hQb_6
S_Z bcaV\[Y 1bSVafd5 b\VSQ5 b^YXd5 b`aQSQ5 bSVafd5 7772 USQUgQcm ]Vc_[5
b_UVaWQjYf hYb\Q _c : U_ ;95 Q S bVaVUY^d SbVT_ nc_T_ SV\Y[_\V`Yp
SbcQSY] [^_`[d L<?C57 B[aY`c RdUVc SlT\pUVcm cQ[C

31829>8C8
3 @13;45=?7D3<
3 ]85 >5HD <9>5 CD1BDC G9C8 e
5H53 G9C8 2492 6>1=5 2@13;h45=?2 24I2
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AYb7 :;7;7 5V]_^bcaQgYp TV_]VcaYhVb[_T_ ]V^VUWVaQ @13;

G= D9D<5 7 2D3<8D; @13; 45=?2

C5D 9 9
6?B K C5D > 9 M K 4> E > M K 9>3B > M K

6?B5138 C4 K D?@ <56D 2?DD?= B978D M K
9>3B 9
<125< 7<49 6D5HD 49 6B5<956 B9475 624 <
@13; 7<49 6C945 4C4 669<< 2?D8 65H@1>4 :

M
M

2EDD?> 72 6D5HD L<?C5 63?==1>4 5H9D 624 =
@13; 72 6C945 <56D 65H@1>4 : 669<< 2?D8

AVXd\mcQc aQR_cl b[aY`cQ `_[QXQ^ ^Q aYb7 :;7;7 Hc_Rl `_^pcm ^Q da_S^V
Y^cdYgYY5 [Q[ Y]V^^_ _`gYY 65H@1>4 Y 669<< S\Ypoc ^Q `a_Ybf_UpjVV5
_RpXQcV\m^_ S_Xm]YcV nc_c b[aY`c YX QafYSQ `aY]Va_S Y `_`a_RdZcV `_6
XQ`db[Qcm VT_5 dbcQ^QS\YSQp aQX^lV X^QhV^Yp U\p ncYf _`gYZD dhcYcV5
hc_ aVXd\mcQcl hQbcY n[b`VaY]V^c_S `a_pSpcbp c_\m[_ `aY YX]V^V^YY
aQX]Va_S _[^Q baVUbcSQ]Y _[_^^_T_ ]V^VUWVaQ 1^Q`aY]Va5 b `_]_jmo
]li[Y27

;Q[ Y USQ UadTYf TV_]VcaYhVb[Yf ]V^VUWVaQ5 @13; _RaQRQclSQVc
`_U[_]Q^Ul 6?B75D5 9>6? Y C<1F5C7

@_ d]_\hQ^Yo TV_]VcaYhVb[YV ]V^VUWVal 7B94 Y @13; bQ]Y Sl6
hYb\poc ]Y^Y]Q\m^lV aQX]Val SVUdjVT_ _[^Q 1S ^QiYf `aY]VaQf S
VT_ a_\Y Slbcd`QVc T\QS^_V _[^_ `a_TaQ]]l2 Y Y]V^^_ cQ[YV aQX]Val
SVUdjV]d _[^d dbcQ^QS\YSQoc7 Nc_5 [Q[ dWV d`_]Y^Q\_bm5 ^QXlSQVcbp
`a_USYWV^YV] TV_]VcaYY 175?=5DBI @B?@171D9?>27 3 `aY]V^V^YY [ _[6
^d SVaf^VT_ da_S^p nc_ `a_pS\pVcbp U_S_\m^_ ^V_WYUQ^^l] b`_b_R_]C



?9A ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

`_\mX_SQcV\m b `_]_jmo ]li[Y `_6`aVW^V]d ]_WVc ]V^pcm aQX]Val
_[^Q5 ^_ \oRlV `_`lc[Y YX]V^Ycm VT_ aQX]Val YX bQ]_Z `a_TaQ]]l
`_`a_bcd `VaVbcQoc aQR_cQcm7 >Q`aY]Va5 [_]Q^UQ Sa_UV

7 3?>697EB5 685978D =99 6G94D8 =99

`_ YUVV U_\W^Q dbcQ^_SYcm T\QS^_]d _[^d aQX]Va =99 H =99 `Y[bV\VZ5
^_ Vb\Y S T\QS^_] _[^V ]l `aY]V^Y\Y @13; Y\Y 7B94 Y `aY nc_] ^V
_c[\ohY\Y 75?=5DBI @B?@171D9?>5 ncQ [_]Q^UQ S__RjV ^V UQbc ^Y[Q[_6
T_ neeV[cQ7 >Y[Q[Yf _iYR_[ _^Q c_WV ^V SlUQbc ‑ Y^cVa`aVcQc_a
Vݷ `a_bc_ cYf_ `a_YT^_aYadVc7 9b`aQSYcm bYcdQgYo ]_W^_5 XQ`aVcYS
TV_]VcaYhVb[_]d ]V^VUWVad `a_YXS_UYcm `a_USYWV^YV TV_]VcaYY U\p
T\QS^_T_ _[^QC

@13; @B?@171D5 7 9

>Q`aY]Va5 Vb\Y S ^Qi b[aY`c @13;45=?7D3< `VaVU gY[\_] U_RQS\V^Yp
SYUWVc_S SbcQSYcm bca_[Y

7 3?>697EB5 685978D =99 6G94D8 =99
@13; @B?@171D5 7 9

‑ c_ ^QhQ\m^lZ aQX]Va T\QS^_T_ _[^Q b_bcQSYc =99 H =99 `Y[bV\VZ5 Q SbV
]Vc[Y RdUdc b__cSVcbcSdojY] _RaQX_] aQbcp^dcl5 hc_Rl `_\^_bcmo
XQ^pcm `a_bcaQ^bcS_ _[^Q7

:;7=7>7 D`aQS\V^YV iaYecQ]Y
3_ ]^_TYf b\dhQpf ^Qb S`_\^V dbcaQYSQVc c_5 [Q[ ]; _c_RaQWQVc S

SYUWVcQf cV[bc_SlV bca_[Y5 cQ[ hc_ ]_W^_ ^V Ud]Qcm _ SlR_aV iaYe6
cQD ^_ S [Q[_Z6c_ ]_]V^c iaYec ]_WVc `_[QXQcmbp ^Q]5 [ `aY]Vad5
b\Yi[_] ]V\[Y] Y\Y ]l XQf_cY] Yb`_\mX_SQcm iaYecl aQX^lf aQX6
]Va_S5 SlUV\Ycm [Q[_Z6^YRdUm cV[bc _WYa^V^YV] Y\Y [dabYS_]5 Q c_ Y
`_]V^pcm _hVacQ^Yp bY]S_\_S ‑ c_5 hc_ S cY`_TaQeYpf _Rlh^_ ^QXl6
SQoc TQa^Ycda_Z7 <oR_Z YX `VaVhYb\V^^lf S_`a_b_S `_caVRdVc d]V^Yp
_RaQjQcmbp b_ iaYecQ]Y ‑ c_h^VV5 b cV] `a_TaQ]]^l] Y^cVaeVZb_]5
[_c_alZ U\p nc_Z gV\Y `aVU_bcQS\pVc RYR\Y_cV[Q ];7

BaQXd WV b\VUdVc b]YaYcmbp b _U^Y] _hV^m bVamݷX^l] _TaQ^YhV6
^YV]5 ^Q[\QUlSQV]l] RYR\Y_cV[_ZC \oR_Z SYUWVc ]_WVc _c_RaQ6
WQcm bS_Z cV[bc c_\m[_ [Q[Y]6c_ _U^Y] iaYec_]5 cQ[ hc_5
^Q`aY]Va5 SlUV\Ycm [dabYS_] Y\Y _WYa^V^YV] _cUV\m^lV b\_SQ S
[Q[_Z6^YRdUm ^QU`YbY ^V `_\dhYcbp:97 5\p ^Qbca_Z[Y nc_T_ VUY^bcSV^6

:9C_h^VV5 nc_T_ ]_W^_ U_bcYhm5 Vb\Y be_a]Ya_SQcm _U^d ^QU`Ybm YX ^Vb[_\m[Yf
SYUWVc_S5 ^Q`aY]Va5 cY`Q <125<5 ^_ haVXSlhQZ^Qp cadU_ݷ][_bcm cQ[_T_ aViV^Yp
UV\QVc VT_ RVbb]lb\V^^l]7
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^_T_ iaYecQ SbV SYUWVcl5 `_UaQXd]VSQojYV _c_RaQWV^YV cV[bcQ5 _R6
aQRQclSQoc bcQ^UQac^do _`gYo 66?>D7

3 U_[d]V^cQgYY _`YbQ^_ U_S_\m^_ ]^_T_ SQaYQ^c_S U\p XQUQ^Yp `Q6
aQ]VcaQ _`gYY 66?>D5 ^_ UQ\V[_ ^V SbV _^Y `VaV^_bY]l5 Y R�_\miQp Yf
hQbcm caVRdVc Ta_]_XU[Yf _Rkpb^V^YZ7 =l _TaQ^YhY]bp c_\m[_ USd]p
^QYR_\VV `a_bcl]Y Y _RjVd`_caVRYcV\m^l]Y SQaYQ^cQ]Y7 @VaSlZ YX
^Yf `aVU`_\QTQVc pS^_V XQUQ^YV Y]V^Y TQa^Ycdal5 aQX]VaQ Y 1_`gY6
_^Q\m^_2 bcY\YbcYhVb[Yf _b_RV^^_bcVZ iaYecQD Y^e_a]QgYp _e_a]6
\pVcbp S SYUV b`Yb[Q 1^Q`_]^Y]5 hc_ b`Yb[_] S ]3< bhYcQVcbp bca_[Q5
aQXUV\ݷ^^Qp `a_RV\Q]Y ^Q _cUV\m^lV n\V]V^cl27 @VaSl] n\V]V^c_]
b`Yb[Q Slbcd`QVc Y]p TQa^Ycdal5 Sc_al] ‑ aQX]Va5 UQ\VV ]_W^_ U_RQ6
SYcm U_`_\^YcV\m^_ b\_SQ >?B=1<5 2?<4 1WYa^lZ iaYec25 B?=1> ap6`ݷ1
]_Zݷ iaYec25 9D1<93 1[dabYS25 E>45B<9>5 1`_Uhݷa[^dclZ25 ?F5BCDB9;5
1SlhVa[^dclZ27 ]; TQaQ^cYadVc ^Q SbVf `\Qce_a]Qf Y S_ SbVf baVUQf
[_aaV[c^do _RaQR_c[d `_ ]V^miVZ ]VaV caݷf Y]ݷ^ TQa^YcdaC ]9=5C
1[\QbbYhVb[YZ iaYec b XQbVh[Q]Y25 Q5<F5D931 1iaYec RVX XQbVhV[2 Y
L?EB95B 1]_^_iYaY^^lZ iaYec27 >Q`aY]Va5

<125< 7<2 6D5HD K]89C 9C 1 <125<M 66?>D KL?EB95B ;9 9D1<93M

b_XUQbc ]Vc[d5 cV[bc [_c_a_Z RdUVc _c_RaQWQcmbp ^Q[\_^^l] ]_^_iY6
aY^^l] iaYec_] aQX]Va_] S ;9 `d^[c_S7

Hdcm R_\VV b\_W^l] U\p _`YbQ^Yp5 ^_ ^Q]^_T_ R_\VV `aQSY\m^l]
S `\Q^V d`aQS\pV]_bcY _[QXlSQVcbp UadT_Z b`_b_R5 `aVU`_\QTQojYZ
Yb`_\mX_SQ^YV [_]Q^Ul 6?>D U\p bSpXlSQ^Yp ^V[_c_a_T_ Y]V^Y 1YUV^6
cYeY[Qc_aQ5 SlRYaQV]_T_ `a_TaQ]]Ybc_]2 b _`aVUV\ݷ^^_Z [_^eYTd6
aQgYVZ iaYecQ7 B_XUQ^YV ^_S_T_ Y]V^Y U\p iaYecQ `a_YXS_UYcbp b
`_]_jmo 6?>D 3B51D55 [_c_aQp `aY^Y]QVc S [QhVbcSV _`gYZ 661=9<I
1Y]p TQa^Ycdal5 ^Q`aY]Va L?EB95B25 6C9J5 1aQX]Va25 6G5978D 1_WYa^V6
^YVD XUVbm c_\m[_ USQ SQaYQ^cQ ‑ >?B=1< Y 2?<425 6C<1>D 1^Q[\_^V^YVD
B?=1> Y\Y 9D1<9325 6?F5BCDB9;5 Y 6E>45B<9>5 1U\p USdf `_b\VU^Yf `Q6
aQ]Vca_] b\dWYc \_TYhVb[_V X^QhV^YV27 >_S_V Y]p iaYecQ XQcV] ]_W6
^_ Yb`_\mX_SQcm S [QhVbcSV `QaQ]VcaQ U\p _`gYY 66?>D `aY b_XUQ^YY
Y ^Qbca_Z[V SYUWVc_S7 >Q`aY]Va5 USd]p [_]Q^UQ]Y

6?>D 3B51D5 =Ih6?>D 661=9<I L?EB95B 6C9J5 ;9 6C<1>D 9D1<93
<125< 7<2 6D5HD K]89C 9C 1 <125<M 66?>D =Ih6?>D

]l b_XUQUY] cQ[do WV ]Vc[d5 [Q[ Y S `aVUlUdjV] `aY]VaV5 ^_ `aY
nc_] b ^Qbca_Z[Q]Y Vݷ iaYecQ RdUVc bSpXQ^_ Y]p =Ih6?>D7 >QYR_\VV
_hVSYU^_V U_bc_Y^bcS_ cQ[_T_ SQaYQ^cQ ‑ hc_ nc_ Y]p ]_W^_ d[QXQcm
`aY b_XUQ^YY UadTYf SYUWVc_S5 [_c_alV `_ ^QiV]d XQ]lb\d U_\W^l
Yb`_\mX_SQcm c_c WV iaYec5 hc_ Y ]Vc[Q 7<2D ^_ Vbcm Y Vjݷ _UY^ ]_6
]V^cC iaYec_SlV ^Qbca_Z[Y5 bSpXQ^^lV b Y]V^V]5 ]l ]_WV] S \oR_Z
]_]V^c YX]V^Ycm b `_]_jmo [_]Q^Ul 6?>D 3?>697EB5 1_^Q `aY^Y]QVc
c_c WV ^QR_a _`gYZ5 hc_ Y 6?>D 3B51D527 CQ[5 Vb\Y Sl`_\^Ycm [_]Q^Ud



?:9 ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

6?>D 3?>697EB5 =Ih6?>D 6C9J5 :>

‑ c_ SbV SYUWVcl5 [_c_al] Rl\Q XQUQ^Q _`gYp 66?>D =Ih6?>D5 aQX_]
YX]V^pc aQX]Va iaYecQ b ;96T_ ^Q :>6Z7

:;7=7?7 ?RaQR_c[Q b_RlcYZ
;Q[ ]l SYUV\Y5 ^V[_c_al] SYUWVcQ] hVaVX Yf _`gYY ]_W^_ d[Q6

XQcm5 [Q[_Z ^QR_a [_]Q^U ]3< 2ݷb[aY`cݷ1 Sl`_\^Ycm S b\dhQV _`aV6
UV\ݷ^^lf UVZbcSYZ `_\mX_SQcV\p7 5\p [^_`_[ nc_ _`gYp 63?==1>45 Y
Vo S R_\VV6]V^VV `a_bclf b\dhQpf S`_\^V ]_W^_ _TaQ^YhYcmbpC ^QiQ
`a_TaQ]]Q U_WUݷcbp5 `_[Q `_\mX_SQcV\m ݷcݷ[QW^ݷ ^Q [^_`[d5 Y \Yim
`_b\V nc_T_ `a_Q^Q\YXYadVc bca_[Y5 SSVUݷ^^lV S `_\p SS_UQ5 `_\_WV6
^Yp TQ\_hV[ Y [^_`_[ SlR_aQ5 Q cQ[WV b_bc_p^YV UadTYf SYUWVc_S5 Y ^Q
_b^_SV aVXd\mcQc_S Q^Q\YXQ hc_6c_ cQ] `_\VX^_V bUV\QVc7 CV_aVcYhVb[Y
^Yhc_ ^V ]ViQVc ݷSVbYcm_`ݷ Q[cYS^lV UVZbcSYp ^Q SQ\YUQgYo SS_UQ S
`_\V 5>DBI5 S_b`_\mX_SQSiYbm _`gYVZ 6F3=45 f_cp dU_RbcS_ cQ[_T_ `_U6
f_UQ b_]^YcV\m^_C aVUQ[cYadp bca_[d S `_\V SS_UQ5 `_\mX_SQcV\m ]_6
WVc Rlcm `bYf_\_TYhVb[Y ^V T_c_S [ c_]d5 hc_ `a_TaQ]]Q SUadT hc_6c_
^Qh^ݷc UV\Qcm5 baVQTYa_SQS ^Q ^V[do [_]RY^QgYo SSVUݷ^^lf bY]S_\_S
1[_c_aQp [ c_]d WV ]_T\Q S_X^Y[^dcm b\dhQZ^_5 `_ _iYR[V Y c7 `72

?RaQR_c[Q b_RlcYZ b `_]_jmo [_]Q^Ul 29>4 bdjVbcSV^^_ aQb6
iYapVc S_X]_W^_bcY aVQTYa_SQ^Yp ^Q UVZbcSYp `_\mX_SQcV\p7 ?RjQp
YUVp cdc U_S_\m^_ `a_bcQC Sl b__RjQVcV Y^cVa`aVcQc_ad5 hc�_ ^dW^_
bUV\Qcm 1c7 V7 [Q[YV [_]Q^Ul Sl`_\^Ycm2 `aY ^Qbcd`\V^YY c_T_ Y\Y
Y^_T_ b_RlcYp7 ?hVSYU^l]Y `aY]VaQ]Y b_RlcYZ b\dWQcC

∙ UVZbcSYp `_\mX_SQcV\p ‑ ^QWQcYV Y _c`db[Q^YV [\QSYi ^Q [\Q6
SYQcdaV Y [^_`_[ ]liY5 `VaV]VjV^YV ]liY5 b]V^Q e_[dbQ SS_6
UQ5 YX]V^V^YV `_\_WV^Yp Y\Y aQX]Va_S _[^Q baVUbcSQ]Y _[_^^_T_
]V^VUWVaQD

∙ ^V[_c_alV UVZbcSYp SQiVZ `a_TaQ]]l S _c^_iV^YY SYUWVc_S ‑
^Q`aY]Va5 [_TUQ b `_]_jmo c_T_ Y\Y Y^_T_ TV_]VcaYhVb[_T_ ]V^V6
UWVaQ SYUWVc `_[QXlSQVcbp ^Q n[aQ^V Y\Y5 ^Q_R_a_c5 b[alSQVcbp5
Y\Y [_TUQ SYUWVc d^Yhc_WQVcbp [_]Q^U_Z 45CDB?ID

∙ cQ[ ^QXlSQV]lV ݷSYacdQ\m^lVݷ b_RlcYp5 [_c_alV Sl SS_UYcV bQ6
]Y ‑ hc_Rl cQ[_V b_RlcYV `a_YX_i\_5 ^dW^_ UQcm b__cSVcbcSd6
ojdo [_]Q^Ud7

?RaQR_c[Q b_RlcYZ5 XQUQ^^Qp b `_]_jmo 29>45 ^Y[Q[ ^V XQSYbYc _c
cY`Q SYUWVcQ ‑ ^Q`aY]Va5 ^Y[c_ ^V XQ`aVjQVc _RaQRQclSQcm USYWV6
^YV ]liY Y ^QWQcYp ^Q Vݷ [^_`[Y S _[^Qf `QbbYS^lf SYUWVc_S5 cQ[Yf
[Q[ <125< Y\Y 6B1=57 =_W^_ S `VaS_] `aYR\YWV^YY bhYcQcm5 hc_ _R6
aQR_c[Q b_RlcYZ `a_YXS_UYcbp ^VXQSYbY]_ _c aVQ\YXQgYY [_^[aVc^lf
SYUWVc_S5 c_ Vbcm cQ hQbcm ^VSYUY]_T_ ^Q] T\QS^_T_ gY[\Q5 [_c_aQp
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_cSVhQVc XQ UYb`VchVaYXQgYo b_RlcYZ5 b^QhQ\Q _`aVUV\pVc5 ^V XQUQ^Q
\Y U\p `a_YX_iVUiVT_ b_RlcYp [Q[Qp6^YRdUm _RaQR_c[Q5 Y \Yim XQcV]
`VaVUQݷc b_RlcYV S `_U`a_TaQ]]l5 _cSVhQojYV XQ `_SVUV^YV SYUWVcQ7

Hc_Rl Rl\_ `_^pc^VV5 _ hݷ] YUݷc aVhm5 `aYSVUݷ] U\p ^QhQ\Q
^Vb[_\m[_ `aY]Va_S dbcQ^_S[Y _RaQR_chY[_S b_RlcYZ7 ;_]Q^UQ

29>4 7 ET5IYB5CC6NC31@5G 5H9D

dbcQ^QS\YSQVc _RaQR_c[d ^QWQcYp [\QSYiY NC31@5 U\p T\QS^_T_ _[6
^Q Y SbVf ^Qf_UpjYfbp S [ݷ^ SYUWVc_S5 `aYhݷ] _RaQR_c[Q b_bc_Yc S
Sl`_\^V^YY [_]Q^Ul 5H9D5 XQSVaiQojVZ aQR_cd SQiVZ `a_TaQ]]l7
@_`a_bcd T_S_ap5 cV`Vam ]_W^_ SlZcY YX `a_TaQ]]l5 ^QWQS NC31@57
2_\VV b\_W^_Z SlT\pUYc [_]Q^UQ

29>4 7 EL?>DB?<6\896D6T5IYB5CC6O<G K @EDC 2_5BI CDB1>75 5F5>D2 M

NcQ [_]Q^UQ `aVU`YblSQVc aVQTYa_SQcm ^Q ^QWQcYV [\QSYiY O<5 ^_
c_\m[_ `aY db\_SYY5 hc_ `aY nc_] _U^_SaV]V^^_ ^QWQcl [\QSYiY
L?>DB?< Y \896D7 ;bcQcY5 b\_S_ T5IYB5CC ]_W^_ ^V `YbQcm5 Vb\Y XQUQ6
^_ Y]p [\QSYiY5 cQ[ hc_ USV `aVUlUdjYV [_]Q^Ul ]_W^_ ^Q`YbQcm
[_a_hVC

29>4 7 ENC31@5G 5H9D
29>4 7 EL?>DB?<6\896D6O<G K @EDC 2_5BI CDB1>75 5F5>D2 M

6b\Y Sl f_cYcV XQUQcm aVQ[gYo ^Q SS_U b [\QSYQcdal `a_bc_T_ `V6
hQc^_T_ bY]S_\Q 1XQ Yb[\ohV^YV] `a_RV\Q Y X^Q[Q E25 ]_W^_ bUV\Qcm
Vjݷ `a_jV ‑ ^Q`aY]Va5 Slf_U YX `a_TaQ]]l `_ ^QWQcYo ^Q A ]_W^_
XQ`a_TaQ]]Ya_SQcm cQ[C

29>4 7 A 5H9D

DhcYcV c_\m[_5 hc_ `_U_R^lV SVjY b_SVaiV^^_ ^V b_hVcQocbp b ^Q\Y6
hYV] S SQiVZ `a_TaQ]]V `_\VZ U\p SS_UQ bca_[C S bQ]_] UV\V5 `_\mX_6
SQcV\m ]_WVc XQf_cVcm SSVbcY bca_[d5 b_UVaWQjdo Rd[Sd A 1^Q`aY]Va5
b\_S_ C5AE5>3525 Y Vb\Y `a_TaQ]]Q `aY nc_] XQSVaiYcbp5 `_\mX_SQcV\p
nc_ ]_WVc5 ]pT[_ T_S_ap5 dUYSYcm7

B\VUdojYV USV [_]Q^Ul b_XUQoc ]Vc[d b ^QU`Ybmo5 _Rkpb^pojVZ5
hc_ b ^VZ ^QU_ bUV\Qcm5 Y dbcQ^QS\YSQoc aVQ[gYo ^Q ca_Z^_V 1C9312 ^Q6
WQcYV `aQS_Z [^_`[Y ]liYD [_TUQ `_\mX_SQcV\m b`aQSYcbp b XQUQhVZ5
cV[bc ]Vc[Y YX]V^Ycbp5 [_^bcQcYadp bVZ eQ[cC

<125< 7<12: 6B5<956 C?<94 6D5HD K ]B9@<56B978D63<93; 85B51 M
29>4 7<12: E]B9@<56KEDD?>YB5CC6<G K

7<12: 3?>697EB5 6D5HD K `5<<5 I?E 494 9D M
M



?:; ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

;bcQcY5 ca_Z^_V ^QWQcYV ‑ ^V `aVUV\5 ]; `_UUVaWYSQVc Vjݷ Y b\_S_
ZE14BE@<5 U\p _RaQR_c[Y hVclaݷf[aQc^lf ^QWQcYZ 1Y5 [_^Vh^_5 b\_S_
M?E2<5 U\p `aYSlh^_T_ US_Z^_T_ [\Y[Q27 Bc_Yc \Y `aY]V^pcm S SQiV]
Y^cVaeVZbV hVclaݷf[aQc^lV ^QWQcYp5 _RUd]QZcV bQ]Y7

5\p _R_X^QhV^Yp SYacdQ\m^lf b_RlcYZ Yb`_\mXdocbp US_Z^lV dT6
\_SlV b[_R[Y7 >Q`aY]VaC

29>4 7 EE]9=5]?P?GG K @EDC 2\? <5D’C 7?12 M

Hc_Rl XQbcQSYcm ncd [_]Q^Ud @EDC Sl`_\^Ycmbp5 b_RlcYV ^dW^_ bTV6
^VaYa_SQcmC

5F5>D 75>5B1D5 7 EE]9=5]?P?GG

CV`Vam5 [_TUQ ]l R_\VV6]V^VV `_^p\Y5 [Q[ nc_ Sbݷ `a_Ybf_UYc5 ]_W^_
_`YbQcm [_]Q^Ud 29>4 R_\VV UVcQ\m^_7 ?^Q `aY^Y]QVc caY QaTd]V^cQ7
@VaSlZ QaTd]V^c _`aVUV\pVc5 S [Q[Yf _[^Qf U_\W^_ `a_YX_ZcY b_Rl6
cYV5 hc_Rl ^Q ^VT_ _caVQTYa_SQcm5 Sc_a_Z `QaQ]Vca XQUQݷc b_RbcSV^6
^_ b_RlcYV5 Y caVcYZ ‑ b[aY`c5 [_c_alZ ^dW^_ Sl`_\^pcm `aY VT_
^Qbcd`\V^YY7

3 R_\miY^bcSV ^QiYf `aY]Va_S S a_\Y _[^Q Slbcd`Q\_ T\QS^_V _[6
^_ `a_TaQ]]l5 Y]V^dV]_V c_h[_Z 5ݷ7ݷ Y c_\m[_ S _U^_] YX `aY]Va_S
Yb`_\mX_SQ\bp [_^[aVc^lZ SYUWVc 7<12:7 3__RjV nc_c `QaQ]Vca ]_6
WVc `aY^Y]Qcm _U^d YX caݷf e_a]7 6b\Y d[QXQcm \oR_V _[^_ SVaf^V6
T_ da_S^p 1D?@<5F5<25 S[\ohQp5 VbcVbcSV^^_5 Y T\QS^_V _[^_ `aY\_WV6
^Yp5 c_ b_RlcYV RdUVc _RaQRQclSQcmbp U\p bQ]_T_ nc_T_ _[^Q Y SbVf
SYUWVc_S5 aQX]Vjݷ^^lf S 7[ݷ^ D[QXQ^YV \oR_T_ _[^Q 1SYUWVcQ25 ^V
pS\pojVT_bp _[^_] SVaf^VT_ da_S^p5 d[QXlSQVc5 hc_ b_RlcYp ^dW^_
_RaQRQclSQcm5 Vb\Y _^Y `a_YX_ZUdc Y]V^^_ S _R\QbcY nc_T_ SYUWVcQ7
@_b\VU^pp5 caVcmp e_a]Q `VaS_T_ `QaQ]VcaQ ‑ cQ[ ^QXlSQV]lZ cVT
_[^Q 1G9>4?G D1727 3 a_\Y cQ[_T_ cVTQ ]_WVc Slbcd`Qcm Y]p cY`Q SY6
UWVcQ ‑ ^Q`aY]Va5 2EDD?> Y\Y <125<D _RaQR_c[Q b_RlcYp `aY nc_]
dbcQ^QS\YSQVcbp U\p SbVf SYUWVc_S nc_T_ cY`Q7 CQ[WV ]_W^_ Yb`_\m6
X_SQcm b\_S_ 1<<5 b__cSVcbcSdojVV SbV] _[^Q]7 >Q[_^Vg5 ]_W^_ `aY6
Ud]Qcm [Q[_Z6c_ bS_Z cVT Y `_]VcYcm Y] ^V[YZ `a_YXS_\m^lZ ^QR_a
_[_^8SYUWVc_S b `_]_jmo [_]Q^Ul 29>4D17C7

B `_]_jmo nc_Z [_]Q^Ul ]_W^_ cQ[WV _c]V^Ycm U\p [_^[aVc^_T_ _[^Q UVZ6
bcSYV `aVU_`aVUV\ݷ^^lf cVT_S5 S c_] hYb\V cVTQ 1<<5 Y YX]V^Ycm Yf `_apU_[D
R_\miV c_T_5 ^Q bQ]_] UV\V ^Q b_RlcYp5 _c^_bpjYVbp [ SYUWVcd5 ]_W^_ dbcQ6
^_SYcm _RaQR_c[d b Yb`_\mX_SQ^YV] VT_ Y]V^Y Y\Y Y]V^Y VT_ _[^Q SVaf^VT_
da_S^p \Yim `_ c_Z `aYhY^V5 hc_ Y VT_ Y]p5 Y Y]p VT_ _[^Q SVaf^VT_ da_S6
^p c_WV Sf_Upc S b`Yb_[ VT_ cVT_S5 Y nc_ c_WV ]_W^_ YX]V^Ycm7 3 ^V[_c_a_]
b]lb\V ]_W^_ bhYcQcm5 hc_ ^Y[Q[Yf fݷcaݷ e_a]ݷ `VaS_T_ `QaQ]VcaQ 29>4 S
UVZbcSYcV\m^_bcY ^Vc5 Vbcm c_\m[_ _U^Q e_a]Q ‑ cVT _[^Q5 `a_bc_ ^V[_c_alV
cVTY5 S[\ohQp Y]p bQ]_T_ _[^Q5 `aVU_`aVUV\V^l7 @_Ua_R^VV ncY ]VfQ^YX]l
_`YbQ^l S =1>6bcaQ^YgV5 `_bSpjݷ^^_Z [_]Q^UV 29>4D17C7



ݷ :;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; ?:<

3c_a_Z `QaQ]Vca5 XQUQojYZ b_RlcYV5 c_WV ]_WVc `aY^Y]Qcm aQX6
^lV e_a]l ‑ Q c_h^VV5 a_S^_ caYC RVX dT\_Slf b[_R_[5 b _UY^_h^l]Y
Y b US_Z^l]Y dT\_Sl]Y b[_R[Q]Y7 3bV caY SQaYQ^cQ S ^QiYf `aY]V6
aQf `aYS_UY\YbmD SQaYQ^c RVX b[_R_[ b__cSVcbcSdVc _UY^_h^_]d `VhQc6
^_]d bY]S_\d 1^Q`_]^Y]5 nc_ ^V ]_WVc Rlcm `a_RV\ Y bY]S_\ E25 S
US_Z^lf b[_R[Qf ‑ Y]V^Y SYacdQ\m^_T_ b_RlcYp5 [_c_a_V ^dW^_ bTV6
^VaYa_SQcm [_]Q^U_Z 5F5>D 75>5B1D5 1[bcQcY5 _^Q ]_WVc bTV^VaYa_6
SQcm `a_YXS_\m^_V b_RlcYV5 Q ^V c_\m[_ cQ[_V27 >QYR_\VV b\_W^lZ SQ6
aYQ^c ‑ b _UY^_h^l]Y dT\_Sl]Y b[_R[Q]Y7 8UVbm _`YbQ^YV b_RlcYp
b_bc_Yc S _RjV] b\dhQV YX ^Vb[_\m[Yf hQbcVZ5 aQXUV\pV]lf5 [Q[ ]l
SYUV\Y5 bY]S_\_] cYaV7 3 bVaVUY^V nc_T_ SV\Y[_\V`Yp ^Qf_UYcbp cY`
b_RlcYp ‑ ]l cQ[Yf SYUV\Y USQ5 T5IYB5CC 1^QWQcYV [\QSYiY ^Q [\Q6
SYQcdaV2 Y KEDD?>YB5CC 1^QWQcYV [^_`[Y ]liY27 3bVT_ `_UUVaWYSQ6
V]lf cY`_S U_bcQc_h^_ ]^_T_5 `aYSVUݷ] c_\m[_ ^Vb[_\m[_ `aY]Va_SC
T5I[5<51C5 Y KEDD?>[5<51C5 ‑ _c`db[Q^YV b__cSVcbcSV^^_ [\QSYiY
Y [^_`[Y5 V?D9?> ‑ USYWV^YV ]liY5 V?EC5`855< ‑ USYWV^YV b[a_\6
\Y^T_S_T_ bY[Qݷ\_] ]liY5 O?3ECR> Y O?3ECXED ‑ `_\dhV^YV Y `_cVap
e_[dbQ SS_UQ5 L?>697EB5 ‑ YX]V^V^YV aQX]Va_S Y\Y `_\_WV^Yp _[^Q
1Y Vjݷ XQhV]6c_ YX]V^V^YV c_\jY^l aQ][Y25 M5CDB?I ‑ d^Yhc_WV^YV
SYUWVcQ Y c7 U7

3 XQSYbY]_bcY _c cY`Q b_RlcYp ]_WVc `_caVR_SQcmbp dc_h^Ycm [_^6
[aVcY[d ‑ ^Q`aY]Va5 [Q[Qp [\QSYiQ [\QSYQcdal Y\Y [^_`[Q ]liY
Y]VVcbp S SYUd7 3 U_[d]V^cQgYY ncQ hQbcm _`YbQ^Yp b_RlcYp ^QXlSQ6
Vcbp 45D19< D _^Q XQ`YblSQVcbp hVaVX cYaV b`aQSQ _c cY`Q b_RlcYp7 ;\Q6
SYiY ^Q [\QSYQcdaV5 b__cSVcbcSdojYV Rd[SQ] Y gYeaQ]5 cQ[ Y _R_6
X^QhQocbp Rd[SQ]Y Y gYeaQ]Y5 X^Q[Y `aV`Y^Q^Yp Y]Voc Y]V^Q Sa_UV
3?==1 Y\Y =9>EC5 b\dWVR^lV [\QSYiY _R_X^QhQocbp ^QXSQ^Yp]Y ^Q`_6
U_RYV N>D5B5 NC31@55 O@5 ]125 \896DhU 1\VSlZ \896D25 ^@ 1bcaV\[Q SSVaf2
Y c7 U7 @_\^lZ b`Yb_[ aQb`_X^QSQV]lf Y]ݷ^ `aYSVUݷ^ S =1>6bcaQ^YgV
;5ICI=C 1^Q`_]^Y]5 hc_ ^dW^_ Yb`_\mX_SQcm bV[gYo <D;27 @aY ^Q\Y6
hYY \oR_T_ YX ncYf _R_X^QhV^YZ ]_W^_5 [Q[ ]l dWV _c]VhQ\Y5 _`d6
bcYcm ^QXSQ^YV cY`Q b_RlcYp5 c7 V7 b\_S_ T5IYB5CC7

5\p b_RlcYZ KEDD?>YB5CC Y KEDD?>[5<51C5 S a_\Y `QaQ]VcaQ 45D19<
Slbcd`QVc ^_]Va [^_`[Y ]liY _c : U_ >5 `aYhݷ] \VS_Z [^_`[V b_6
_cSVcbcSdVc :5 `aQS_Z ‑ <5 Q ^_]Va ; b__cSVcbcSdVc b[a_\\Y^T_S_]d
bY[d5ݷ\_] Yb`_\mXdV]_]d S a_\Y [^_`[Y::7

B\VSQ _c Y]V^Y cY`Q b_RlcYp5 _`pcm WV hVaVX cYaV5 ]_Tdc Rlcm XQ6
`YbQ^l ]_UYeY[Qc_alC ^Q`aY]Va5 L?>DB?<5 \896D Y J<D _X^QhQoc5 hc_
U_\W^Q Rlcm ^QWQcQ b__cSVcbcSdojQp b`VgYQ\m^Qp [\QSYiQ5 M?E2<55
]B9@<5 Y ZE14BE@<5 ‑ US_Z^_V5 ca_Z^_V Y hVclaݷf[aQc^_V `_Sc_aV^YV
b_RlcYp 1]VWUd `a_hY]5 nc_ ]_W^_ Yb`_\mX_SQcm ^V c_\m[_ U\p [^_6

::5Q5 ^Q ^VT_ ]_W^_ ^QUQSYcm bSVafd U_ jV\h[Q5 S a `9>4?G nc_ Yb`_\mXdVcbp
U\p SbcQS[Y SlUV\V^^_T_ cV[bcQ7 3l ^V X^Q\YH



?:= ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

`_[ ]liY27 BdjVbcSdoc Y UadTYV ]_UYeY[Qc_al5 `_Ua_R^_bcY ]_W^_
^QZcY S U_[d]V^cQgYY ^Q [_]Q^Ud 29>47

6jݷ _U^Q Y^cVaVb^Qp S_X]_W^_bcm ‑ XQUQcm S [QhVbcSV Sc_a_T_ `Q6
aQ]VcaQ 29>4 ^V _U^_ b_RlcYV5 Q ^Vb[_\m[_D c_TUQ _RaQR_chY[ RdUVc Sl6
XSQ^5 [_TUQ 1Vb\Y2 `_b\VU_SQcV\m^_ `a_YX_ZUdc SbV XQUQ^^lV b_RlcYp7

3 a_\Y caVcmVT_ `QaQ]VcaQ Slbcd`QVc b[aY`c5 [_c_alZ ^dW^_ Yb6
`_\^Ycm5 [_TUQ XQUQ^^_V b_RlcYV b\dhYcbp7 8UVbm c_WV Vbcm _`aVUV\6^ݷ
^Qp _b_RV^^_bcmC YX b[aY`cQ ]_W^_ `_\dhYcm U_bcd` [ Y^e_a]QgYY _
`a_YX_iVUiV] b_RlcYY7 5V\QVcbp nc_ hVaVX _R_X^QhV^Yp b bY]S_\_] 57
>Q`aY]Va5 U\p b_RlcYZ KEDD?>YB5CC Y KEDD?>[5<51C5 [_]RY^QgYp 52
`aVSaQcYcbp S ^_]Va [^_`[Y 1Y]VVc b]lb\5 Vb\Y `aY XQUQ^YY _RaQR_c6
hY[Q ]l ^V d[QXQ\Y ^_]Va [^_`[Y5 cQ[ hc_ _^ RdUVc SlXlSQcmbp U\p
^QWQcYp Y\Y _c`db[Q^Yp \oR_Z [^_`[Y ]liY25 5; _R_X^QhQVc [_U bY]6
S_\Q8[\QSYiY U\p T5IYB5CC Y T5I[5<51C55 5H Y 5I _X^QhQoc [__aUY6
^Qcl [dab_aQ ]liY 1nc_ aQR_cQVc U\p SbVf b_RlcYZ5 bSpXQ^^lf b ]l6
imo Y [\QSYQcda_Z2 Y c7 `7 8Q `_Ua_R^_bcp]Y5 [Q[ _Rlh^_5 `aVU\_WY]
_RaQcYcmbp [ =1>6bcaQ^YgV7

BUV\QV] Vjݷ _U^_ SQW^_V XQ]VhQ^YV7 ?U^_ b_RlcYV ]_WVc `_S\Vhm
XQ`db[ ^Vb[_\m[Yf _RaQR_chY[_S 1^Q`aY]Va5 _^Y ]_Tdc Rlcm dbcQ^_S6
\V^l ^Q aQX^lV cVTY5 ^_ SbV ncY cVTY _[QWdcbp S b`Yb[V cVT_S _U^_T_
SYUWVcQ27 =VWUd `a_hY]5 bQ]Y SYUWVcl c_WV `_\mXdocbp _RaQR_c[_Z
b_RlcYZ ‑ ^Q`aY]Va5 [^_`[Q ^QWY]QVcbp `aY jV\h[V ]limo5 `_c_]d
hc_ U\p SYUWVc_S nc_T_ cY`Q ^Qbca_V^ b__cSVcbcSdojYZ _RaQR_chY[
b_RlcYp EKEDD?>YB5CC6:G7 6b\Y `_SVbYcm b_RbcSV^^lZ _RaQR_chY[ c_6
T_ WV b_RlcYp5 ^Q`aY]Va5 ^Q [_^[aVc^lZ n[XV]`\pa SYUWVcQ 2EDD?>5
RdUVc Sl`_\^pcmbp Y nc_c _RaQR_chY[5 Y bcQ^UQac^lZ _RaQR_chY[ U\p
[^_`[Y 1c_ Vbcm [^_`[Q Sbݷ Vjݷ RdUVc ^QWY]Qcmbp27 3 cV\V _RaQR_chY6
[Q ]_W^_ Yb`_\mX_SQcm [_]Q^Ud 2B51;D Vb\Y nc_ bUV\Qcm5 _bcQSiYVbp
_RaQR_chY[Y 1nc_T_ WV b_RlcYp2 SlXSQ^l dWV ^V RdUdc7 >Q`aY]Va5 Vb6
\Y [_]Q^U_Z 2B51; XQSVaiYcm _RaQR_chY[ b_RlcYp EKEDD?>YB5CC6:G
U\p SYUWVcQ cY`Q 2EDD?>5 c_ ^QWQcm ncd [^_`[d b `_]_jmo jV\h[Q
]li[_Z d `_\mX_SQcV\p dWV ^V `_\dhYcbp7

;_]Q^UQ 3?>D9>E5 c_WV ]_WVc Rlcm Yb`_\mX_SQ^Q S cV\V _RaQR_chY[Q b_6
RlcYp5 _^Q U_ba_h^_ XQSVaiQVc Sl`_\^V^YV UQ^^_T_ [_^[aVc^_T_ _RaQR_chY[Q5
^_ UadTYV _RaQR_chY[Y5 Vb\Y _^Y Vbcm5 `_b\V nc_T_ RdUdc Sl`_\^V^l7

:;7=7@7 ݷAVbdablݷ Y adbYeY[QgYp
;_\m b[_a_ UV\_ U_i\_ U_ b_XUQ^Yp Y^cVaeVZbQ `_\mX_SQcV\p5 aQ^_

Y\Y `_XU^_ S_X^Y[^Vc S_`a_b5 [Q[ [_aaV[c^_ XQbcQSYcm SQid `a_TaQ]6
]d _RjQcmbp b `_\mX_SQcV\V] `_6adbb[Y7 ;Q[ ]l ^V_U^_[aQc^_ `_Uhݷa6
[YSQ\Y aQ^VV5 S cV[bcV `a_TaQ]]l adbb[Y] Rd[SQ] ^V ]Vbc_:;D S f_UV
YXdhV^Yp pXl[Q BY ]l aQbb]_caV\Y S_X]_W^_bcY RYR\Y_cV[Y 75DD5HD5

:;B]7 c7 :5 b^_b[d :B ^Q bca7 ;@= Y UQ\VV 7:5;:7;ݷ XQ]VhQ^YV ^Q bca7 >==D c7 ;5 7A7:7=ݷ



ݷ :;7=7 4aQeYhVb[YV Y^cVaeVZbl ^Q ]3<8]; ?:>

[_c_aQp b`VgYQ\m^_ `aVU^QX^QhV^Q U\p faQ^V^Yp bca_[5 `VaVSVUݷ^^lf
b Q^T\YZb[_T_5 S_ S^Vi^Yf eQZ\Qf Y `_UbcQ^_S[Y Yf S]Vbc_ Q^T\YZb[_6
T_ _aYTY^Q\Q S_ SaV]p Sl`_\^V^Yp `a_TaQ]]l 1b]7 c7 ;5 7A7>27=ݷ 1^Q6
\_TYh^lV S_X]_W^_bcY Vbcm Y U\p ]3< ‑ ^l^Vi^YV SVabYY S[\ohQoc
`Q[Vc =C731D 1=5CC175 31D1<?725 `aVU^QX^QhV^^lZ U\p cVf WV gV\VZ5 hc_
Y RYR\Y_cV[Q 75DD5HD5 ^_ ]l aQbb]_caY] UadT_Z `_Uf_U5 `_b[_\m[d _^5
b _U^_Z bc_a_^l5 ^Vb[_\m[_ `a_jV5 Q b UadT_Z ‑ b\dWYc `_S_U_] U\p
`_SVaf^_bc^_T_ X^Q[_]bcSQ b cQ[ ^QXlSQV]l]Y aVbdabQ]Y a `9>4?G5
[_c_alV ]_Tdc _[QXQcmbp `_\VX^l ^V c_\m[_ U\p adbYeY[QgYY7

3 bYbcV]V a `9>4?G `_UUVaWYSQVcbp ]VfQ^YX] cQ[ ^QXlSQV]lf
a6aVbdab_S 1a B5C?EB35C25 `aYXSQ^^lZ _R\VThYcm `_\mX_SQcV\o5 Q cQ[6
WV QU]Y^YbcaQc_ad ]^_T_`_\mX_SQcV\mb[_Z bYbcV]l YX]V^V^YV ^Qbca_6
V[ _[_^^lf `a_TaQ]] 1S _b^_S^_] Yf S^Vi^VT_ SYUQ27 8QTQU_h^_V b\_S_
ݷaVbdabݷ ^Q bQ]_] UV\V _R_X^QhQVc U_S_\m^_ `aY]YcYS^do bdj^_bcmC
nc_ ^V[_V fYca_ be_a]Ya_SQ^^_V Y]p 1`QaQ]VcaQ5 _`gYY5 ]_W^_ ^Q6
XlSQcm nc_ [Q[ dT_U^_2 Y XQUQ^^_V U\p ^VT_ X^QhV^YV S SYUV bca_[Y7
8^QhV^YV] ]_WVc5 b_RbcSV^^_ T_S_ap5 Rlcm VUSQ \Y ^V \oRQp bca_[Q5
c_TUQ [Q[ Y]p b_bc_Yc YX ^Vb[_\m[Yf YUV^cYeY[Qc_a_S5 aQXUV\ݷ^^lf
c_h[Q]Y Y\Y XSݷXU_h[Q]YD YUV^cYeY[Qc_al b_bc_pc YX \QcY^b[Yf Rd[S5
gYea Y X^Q[_S `_Uhݷa[YSQ^Yp5 `aY nc_] a `9>4?G _c\YhQVc YUV^cY6
eY[Qc_al5 ^QhY^QojYVbp b XQT\QS^_Z Rd[Sl5 _c cVf5 hc_ ^QhY^Qocbp
b_ bca_h^_ZD `VaSlV bhYcQocbp [\QbbQ]Y5 Sc_alV ‑ Y]V^Q]Y 1`aY\_6
WV^YZ5 SYUWVc_S Y\Y _`gYZ27 BQ]lZ `VaSlZ YUV^cYeY[Qc_a S Y]V^Y
aVbdabQ XQUQݷc Y]p Y\Y [\Qbb `aY\_WV^Yp5 `_b\VU^YZ YUV^cYeY[Qc_a
b__cSVcbcSdVc _`gYY5 Q YUV^cYeY[Qc_al ]VWUd ^Y]Y d[QXlSQoc ^Q
[_^[aVc^_V _[^_ Y\Y [\Qbb _[_^ 1[_TUQ ncYf YUV^cYeY[Qc_a_S R_\miV
_U^_T_5 aVhm YUݷc _R YVaQafYY S\_WV^^lf _[_^27 9b`_\mX_SQ^YV XSݷX6
U_h[Y S]Vbc_ c_h[Y _X^QhQVc5 hc_ ^Q nc_] ]VbcV ]_T\_ Rl Rlcm Vjݷ
^Vb[_\m[_ YUV^cYeY[Qc_a_S7

3 eQZ\Qf5 _`YblSQojYf a6aVbdabl5 X^QhV^YV _cUV\pVcbp _c Y]V^Y
US_Vc_hYV] Y `a_RV\_]7 >Q`aY]Va5 bca_[Q

O977=C7h6?B=721<<??>hD?77<57D?@\814?GL?>DB1CDC 6=9

_X^QhQVc5 hc_ S `aY\_WV^YY5 Y]VojV] [\Qbb O975 Vbcm ^V[_V _[^_ 1b[_6
aVV SbVT_5 UYQ\_T_S_V2 b Y]V^V] =C7h6?B=5 S 5[ݷ^ S bS_o _hVaVUm5 Y]V6
Vcbp _[^_ 1`_6SYUY]_]d5 U_hVa^VV2 b Y]V^V] 21<<??>hD?77<55 U\p [_6
c_a_T_ Q[cdQ\m^Q _`gYp b Y]V^V] D?@\814?GL?>DB1CD5 Y X^QhV^YV nc_Z
_`gYY b\VUdVc dbcQ^_SYcm aQS^l] 6=9D U\p c_T_ WV `aY\_WV^Yp [\QbbQ
O97 bca_[Q

O97331>F1C7213;7B?E>4C 7B1IB@

`aVU`YblSQVc X^QhV^YV 7B1IB@ U\p _`gYY 213;7B?E>4 SbVf SYUWVc_S
31>F1C5 [_c_alV ]_Tdc Rlcm Vjݷ [dUQ6c_ S\_WV^l5 Q bca_[Q
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O9736?B57B?E>4C 2<13;

dbcQ^QS\YSQVc 2<13; X^QhV^YV] _`gYY 6?B57B?E>4 S__RjV U\p SbVf
SYUWVc_S YX `aY\_WV^Yp O975 U\p [_c_alf UadT_V X^QhV^YV ^V Rl\_
dbcQ^_S\V^_ R_\VV b`VgYeYhVb[Y] aVbdab_]7

2_\VV `_Ua_R^do Y^e_a]QgYo _R a6aVbdabQf hYcQcV\m ]_WVc `_6
hVa`^dcm YX 9^cVa^VcQ 1^Q`aY]Va5 d;Af2D _`dbcYS ]^_WVbcS_ cVf^Y6
hVb[Yf UVcQ\VZ5 `VaVZUݷ] ^V`_baVUbcSV^^_ [ `a_R\V]V adbYeY[QgYY
`a_TaQ]]5 ^Q`YbQ^^lf ^Q ]3<8];7

5\p `aY\_WV^YZ ^Q ]3<8]; Y]p `aY\_WV^Yp 1S c_] b]lb\V5 S [_6
c_a_] _^_ Yb`_\mXdVcbp S aVbdabQf2 XQUQݷcbp `QaQ]Vca_] [_]Q^U^_Z
bca_[Y 6>1=5 Y^cVa`aVcQc_aQ G9C8 1b]7 bca7 >A>25 Q Y]p [\QbbQ `aY\_6
WV^Yp Yb`_\mXdVcbp cQ[_V WV5 c_\m[_ `VaSQp Rd[SQ `aYS_UYcbp [ SVaf6
^V]d aVTYbcad7 CQ[5 Vb\Y ]l d[QWV] S ^QhQ\V ^QiVT_ b[aY`cQ S bca_h6
[V5 XQ`db[QojVZ G9C85 `QaQ]Vca 6>1=5 =I@B?75 c_ Y]V^V] `aY\_WV^Yp
RdUVc b\_S_ =I@B?75 Q VT_ [\Qbb_] ‑ b\_S_ VI@B?77 9^cVaVbdojQp ^Qb
_`gYp ‑ D5HDD ^Q`aY]Va5 Vb\Y ]l aViY] b_XUQcm `a_bcdo ]Vc[d cQ[5
[Q[ ]l nc_ dWV ^V aQX UV\Q\YC

<125< 7<12 6B5<956 B9475

‑ c_ cV[bc U\p cQ[_Z ]Vc[Y ]_W^_ RdUVc XQUQcm b `_]_jmo aVbdab^_Z
bca_[Y

VI@B?77<127D5HDC ]89C 9C 1 D5HD 6?B D85 <125<

6b\Y WV d ^Qb S_X^Y[^Vc b\_W^Qp YVaQafYp SYUWVc_S5 ^Q`aY]Va5 cQ[QpC

D?@<5F5< 74<7:
6B1=5 74<7:72EDD?>7B@
2EDD?> 74<7:72EDD?>7B@72: 63?==1>4 K 4<7:h2:h@B5CC54 M

‑ c_ Y Y]p aVbdabQ `aYUݷcbp Yb`_\mX_SQcm b__cSVcbcSdojVVC

VI@B?774<7:72EDD?>7B@72:7D5HDC KEDD?> X>5

3`_\^V ]_WVc _[QXQcmbp `_\VX^_Z Y S_X]_W^_bcm Yb`_\mX_SQcm XSݷX6
U_h[Y S Y]V^Qf aVbdab_S7 >Q`aY]Va5 Vb\Y d ^Qb S `a_TaQ]]V XQUVZ6
bcS_SQ^_ ]^_T_ SbVS_X]_W^lf UYQ\_T_Slf _[_^5 ^_ S_ SbVf Vbcm [^_`6
[Q L<?C55 Y ]l SbVTUQ ^QXlSQV] Vݷ Y]V^^_ 3<?C55 Q ^V [Q[6c_ Y^QhV5 c_
XQUQcm U\p ^Vݷ cV[bc ]_W^_ cQ[C

VI@B?73KEDD?>33<?C57D5HDC L<?C5

;bcQcY5 [Q[ ]_W^_ U_TQUQcmbp5 D5HD ‑ ^V VUY^bcSV^^Qp _`gYp5 [_c_ado ]_W^_
XQUQSQcm hVaVX aVbdabl7 >Q`aY]Va5 Vb\Y ]l f_cY]5 hc_Rl SbV ]Vc[Y S `a_TaQ]6
]V Y]V\Y Slbcd`Qojdo aQ][d c_\jY^_Z S caY `Y[bV\p5 ]_W^_ `aVUdb]_caVcm
S_c cQ[YV aVbdab^lV bca_[YC
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VI@B?73U125<3B5<956C B9475
VI@B?73U125<32?B45B`94D8C <

@_ `aQSUV T_S_ap5 YUVp Sl^_bYcm nc_ S eQZ\ aVbdab_S ^Vb[_\m[_ b_]^YcV\m^Q5
^_ aVbdab ]_W^_ XQUQcm `ap]_ S `a_TaQ]]V b `_]_jmo [_]Q^Ul ?@D9?> 144C

?@D9?> 144 2VI@B?73U125<3B5<9562 B9475
?@D9?> 144 2VI@B?73U125<32?B45B`94D82 <

5_RQSY] [ b[QXQ^^_]d5 hc_ cV[bc_SlZ eQZ\5 b_UVaWQjYZ aVbdab^lV
bca_[Y5 ]_W^_ `a_hYcQcm [_]Q^U_Z ?@D9?> B51469<55 Y hYcQcV\m5 b[_6
aVV SbVT_5 U_TQUQVcbp5 [dUQ ]l [\_^Y]7 9cQ[5 _c[alSQV] ^Q aVUQ[cY6
a_SQ^YV eQZ\5 S [_c_a_] d ^Qb RdUdc aVbdab^lV bca_[YD _Rlh^_ Y]p
cQ[_T_ eQZ\Q b^QRWQoc bdeeY[b_] 7B3 1_c b\_SQ B5C?EB3525 ^Q`aY]Va
=I@B?77B37 DRYaQV] YX cV[bcQ ^QiVT_ b[aY`cQ SbV Sf_WUV^Yp _`gYY
6D5HD5 XQ]V^pp [QWU_V YX ^Yf ^Q b__cSVcbcSdojdo aVbdab^do bca_[d5
`_]VjQV]do S eQZ\ 7B37 5Q\VV b_XUQݷ] [_`Yo aVbdab^_T_ eQZ\Q `_U
UadTY] Y]V^V]5 hc_6^YRdUm Sa_UV =I@B?7hBE7B35 Y S [ݷ^ XQ]V^pV] SbV
Q^T\_pXlh^lV X^QhV^Yp adbb[Y] `VaVS_U_]7 ?bcQݷcbp c_\m[_ S ^QhQ\V
b[aY`cQ ‑ U_ e_a]Ya_SQ^Yp SYUWVc_S ‑ aViYcm 1^Q`aY]Va5 Ybf_Up YX
`QaQ]Vca_S [_]Q^U^_Z bca_[Y Y\Y `VaV]V^^lf _[adWV^Yp25 ^Q [Q[_]
pXl[V ]l b_RYaQV]bp aQR_cQcm S nc_c aQX5 Y S XQSYbY]_bcY _c `aY^pc_T_
aViV^Yp `_UTadXYcm b `_]_jmo ?@D9?> B51469<5 eQZ\ b Q^T\YZb[Y]Y
bca_[Q]Y Y\Y b adbb[Y]Y7

8UVbm5 [ b_WQ\V^Yo5 Vbcm _U^Q fYca_bcm7 B cVf `_a5 [Q[ ]3< _eYgYQ\m^_
bcQ\ `_UUVaWYSQcm Y^cVa^QgY_^Q\YXQgYo5 S [QhVbcSV VT_ S^dcaV^^VZ [_UYa_S[Y
`aY^pcQ ED6A7 AVbdab^lV eQZ\l5 bhYclSQV]lV b `_]_jmo ?@D9?> B51469<55 ^V
`aVUdb]QcaYSQoc ^Y XQUQ^Yp Yf [_UYa_S[Y S bQ]_] eQZ\V5 ^Y S_X]_W^_bcY
d[QXQcm [_UYa_S[d S `a_TaQ]]V `aY bhYclSQ^YY5 cQ[ hc_ Y^cVa`aVcQc_a SbVTUQ
^VpS^_ `_UaQXd]VSQVc5 hc_ aVbdab^lZ eQZ\ be_a]Ya_SQ^ Y]V^^_ S ED6A7 6b\Y
cQ] Yb`_\mXdocbp c_\m[_ bY]S_\l J\LRR5 nc_c eQ[c ^Y[Q[ bVRp ^V `a_pS\pVc5
`_b[_\m[d `aVUbcQS\V^YV bY]S_\_S J\LRR S ED6A b_S`QUQVc b _Rlh^l] J\LRR5 ^_
adbb[YV Rd[Sl S J\LRR5 [Q[ ]l X^QV]5 ^V Sf_Upc7

6b\Y SQiQ bYbcV]^Qp [_UYa_S[Q ‑ ED6A 1S b_SaV]V^^lf db\_SYpf `aQ[cY6
hVb[Y U\p SbVf UYbcaYRdcYS_S U9>EH nc_ `_ d]_\hQ^Yo Y]V^^_ cQ[5 Q f_a_i_
\Y nc_ ‑ S_`a_b Y^_Z25 c_ ^Y[Q[Yf `a_R\V] ^V S_X^Y[^VcD Vb\Y WV Sl Yb`_\m6
XdVcV UadTdo [_UYa_S[d:<5 c_ aVbdab^lZ eQZ\ b adbb[Y]Y bca_[Q]Y `aYUݷcbp
`VaV[_UYa_SQcm S ED6A5 ^Q`aY]Va5 b `_]_jmo `a_TaQ]]l 93?>F7

:;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l

:;7>7:7 9 Sbݷ WV ‑ hc_ cQ[_V b[aY`c
CV`Vam5 [_TUQ ]l X^Q[_]l b USd]p fQaQ[cVa^l]Y

[_]Q^U^_6b[aY`c_Sl]Y pXl[Q]Y5 bQ]_V SaV]p XQUQcm bVRV S_`a_b5
:<>Q`aY]Va5 QSc_a [^YTY aQR_cQVc b ;?9AB Y ^V b_RYaQVcbp Vݷ ^Y ^Q hc_ ]V^pcm7
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hc_ WV cQ[_V5 b_RbcSV^^_ T_S_ap5 b[aY`cY^T 7 3_`a_b nc_c S UVZ6
bcSYcV\m^_bcY b\_W^VV5 hV] SlT\pUYc ^Q `VaSlZ SXT\pU7 3b`_]^Y]5
^Q`aY]Va5 hc_ S :7;:ݷ ]l SlUV\Y\Y caY _b^_S^lV fQaQ[cVa^lV hVacl
[_]Q^U^_6b[aY`c_Slf pXl[_SC Y^cVa`aVcYadV]_bcm5 `aVUbcQS\V^YV
\oR_Z Y^e_a]QgYY bca_[Q]Y Y U_bcd`^_bcm baVUbcS d`aQS\V^Yp S^Vi6
^Y]Y [_]Q^UQ]Y7 @aYX^QV] cV`Vam5 hc_ _UY^ YX bQ]lf `_`d\pa^lf
pXl[_S5 `aVU^QX^QhV^^lf U\p b[aY`cY^TQ ‑ S1F1\3B9@D:= ‑ YX ncYf
caݷf bS_ZbcS `a_pS\pVc aQXSV hc_ Y^cVa`aVcYadV]_bcm7 =_UV\m UQ^^lf
S [ݷ^ `_f_WQ b[_aVV ^Q X^Q[_]do ^Q] `_ UYQ\V[cQ] <Yb`Q Y pXl[d
@a_\_T ‑ cY`YXYa_SQ^^lV UQ^^lV Y ^VcY`YXYa_SQ^^lV `VaV]V^^lV5
^d Q aQR_cQ b S^Vi^Y]Y `a_TaQ]]Q]Y S__RjV ^V `aVUdb]_caV^Q7 9X6
SVbc^l `aY]V^V^Yp U\p b[aY`cY^TQ aQX^__RaQX^lf SQaYQ^c_S <Yb`Q
Y \385=55 [_c_alV c_WV5 [Q[ ]l `_]^Y]5 ^V d[\QUlSQocbp S ^Qi
_RaQX [_]Q^U^_6b[aY`c_S_T_ pXl[Q7 B UadT_Z bc_a_^l5 S b_SaV]V^^lf
db\_SYpf hQbc_ ]_W^_ SYUVcm `aY]V^V^YV [_]Q^U^_6b[aY`c_Slf
pXl[_S U\p `a_TaQ]]5 [_c_alV ^Y[Q[ ^V\mXp ^QXSQcm b[aY`cQ]Y 1Y nc_
`a_Ybf_UYc ^Q]^_T_ hQjV5 hV] f_cV\_bm Rl27

;_\m b[_a_ Y b[aY`cl `Yidc ^V c_\m[_ ^Q b[aY`c_Slf pXl[Qf5 Y
bQ]Y ncY pXl[Y Yb`_\mXdoc ^V c_\m[_ U\p b[aY`c_S5 bcQ^_SYcbp pb^_5
hc_ S_`a_b _ TaQ^YgQf `_^pcYp ݷb[aY`cݷ ‑ nc_ S_`a_b bQ]_bc_pcV\m6
^lZ7 =l `_`lcQV]bp ^Q ^VT_ _cSVcYcm5 Y U\p nc_T_ b^QhQ\Q `aY`_]^Y]
aQX^lV b\dhQY5 [_TUQ `a_TaQ]]d ^QXlSQoc b[aY`c_]7

3`VaSlV b ncY] b\_S_] ]l bc_\[^d\Ybm S `aY]V^V^YY [ eQZ\Q]5 b_6
UVaWQjY] [_]Q^Ul K?EB>5 \85<<7 FQaQ[cVa^l]Y U\p b[aY`cY^TQ XUVbm
]_W^_ ^QXSQcm USV _b_RV^^_bcYC S_6`VaSlf5 eQZ\l5 ^Q`YbQ^^lV ^Q pXl6
[V [_]Q^U^_T_ Y^cVa`aVcQc_aQ5 S R_\miY^bcSV b\dhQVS 1f_cp Y ^V SbV6
TUQ2 `Yidcbp5 hc_Rl QSc_]QcYXYa_SQcm adcY^^lV `_b\VU_SQcV\m^_6
bcY UVZbcSYZ5 [_c_alV S `a_cYS^_] b\dhQV `aYi\_bm Rl Sl`_\^pcm
hV\_SV[d ‑ Sadh^doD S_6Sc_alf5 cQ[YV eQZ\l XQ`db[Qoc UadTYV `a_6
TaQ]]l5 Y\Y5 Y^QhV T_S_ap5 d`aQS\poc `a_TaQ]]Q]Y7

HYcQcV\m ^QSVa^p[Q bcQ\[YSQ\bp Y\Y f_cp Rl b\liQ\ _ b[aY`cQf5
Yb`_\^V^YV [_c_alf `a_Ybf_UYc S `a_TaQ]]Qf U\p [_^Vh^_T_ `_\mX_6
SQcV\p ‑ cQ[Yf [Q[ _eYb^lV `aY\_WV^YpD bQ]Y b[aY`cl SbcaQYSQoc6
bp S eQZ\l U_[d]V^c_S5 n\V[ca_^^lf cQR\Yg5 `aVXV^cQgYZ Y c7 `7 1Yf
_eYgYQ\m^_V ^QXSQ^YV ‑ ]Q[a_bl5 ^_ bdcY _^_ ^V ]V^pVc27 =_WVc `_[Q6

:=Nc_c pXl[ YX^QhQ\m^_ `aVU^QX^QhQ\bp Y `_6`aVW^V]d hQjV SbVT_ Yb`_\mXdVcbp
U\p SbcaQYSQ^Yp b[aY`c_S S SVR6bcaQ^YglD cQ[YV b[aY`cl Sl`_\^pocbp S RaQdXVaV7
B c_h[Y XaV^Yp RVX_`Qb^_bcY ncQ `aQ[cY[Q ^V `a_bc_ ^VU_`dbcY]Q5 XUVbm hdU_SYj6
^Q bQ]Q YUVp Sl`_\^V^Yp `a_TaQ]]l5 ^Q`YbQ^^_Z ^Q Q\T_aYc]YhVb[Y `_\^_] pXl[V
Y XQTadWV^^_Z YX ^V`_^pc^_T_ ]VbcQ 3bV]Ya^_Z @QdcY^l5 ^V c_\m[_ RVX aQXaViV6
^Yp5 ^_ Y RVX SVU_]Q `_\mX_SQcV\p7 6b\Y SQi RaQdXVa c_a]_XYc5 `_USYbQVc5 T\ohYc
Y\Y S_SbV `QUQVc ‑ ]_WVcV Rlcm dSVaV^l5 hc_ UV\_ cdc S _hVaVU^_] b[aY`cV5 ^Q6
`YbQ^^_] ^Q S\D S__RjV 3<95>D6C945 C3D9@D9>7 ‑ _U^Q YX bQ]lf [QcQbca_eYhVb[Yf
YUVZ5 `aY]V^pV]lf S b_SaV]V^^_Z R]6Y^UdbcaYY7 ?U^Q[_ aVhm bVZhQb ^V _R nc_]7
5\p ^QiVT_ _RbdWUV^Yp SQWV^ c_c eQ[c5 hc_ 5ݷa_TaQ]]l`ݷ ^Q`YbQ^^lV ^Q S\ Y
Yb`_\^pojYVbp S RaQdXVaV5‑ nc_5 ^Vb_]^V^^_5 Y]V^^_ b[aY`cl7
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XQcmbp5 hc_ Y b `aVb\_Sdcl] S1F1\3B9@D S RaQdXVaV ^QR\oUQVcbp `aYR\Y6
XYcV\m^_ Q^Q\_TYh^Qp bYcdQgYp5 ^_ nc_ ^V cQ[ ‑ Y\Y5 S_ Sbp[_] b\dhQV5
^V b_SbV] cQ[7 ;_^Vh^_5 XUVbm Vbcm ]^_T_ _RjVT_C U_[d]V^cl5 _c [_c_6
alf \_TYh^_ Rl\_ Rl WUQcm b_UVaWQ^Yp5 S^VXQ`^_ _RaVcQoc b_RbcSV^6
^_V `_SVUV^YV ‑ Y\Y5 c_h^VV5 UY[cdoc `_SVUV^YV c_Z `a_TaQ]]V5 [_c_6
aQp `lcQVcbp Yf _RaQRQclSQcm7 AQX^YgQ cdc S c_]5 b [Q[_Z gV\mo nc_
UV\QVcbp7 B[aY`cl6]Q[a_bl S cV[bc_Slf `a_gVbb_aQf Y n\V[ca_^^lf
cQR\YgQf _Rlh^_ b_XUQocbp U\p dWV X^Q[_]_Z ^Q] QSc_]QcYXQgYY
adcY^^lf `a_gVUdaC Vbcm ^V[YV `_b\VU_SQcV\m^_bcY UVZbcSYZ5 [_c_alV
QSc_a U_[d]V^cQ Sl^dWUV^ hQbc_ `_Sc_apcm5 Y5 hc_Rl bn[_^_]Ycm bY6
\l5 _^ Sl`_\^V^YV ncYf `_b\VU_SQcV\m^_bcVZ S_X\QTQVc ^Q [_]`mocVa7
B_ b[aY`cQ]Y ^Q SVR6bcaQ^Yh[Qf bYcdQgYp b_SVaiV^^_ Y^QpC QSc_aݷ U_6
[d]V^cQݷ 1aQXaQR_chY[ bQZcQ2 UV\QVc Yf dW c_h^_ ^V U\p bVRp5 ^QSpXl6
SQ^YV ^V[_VT_ `_SVUV^Yp SQiV]d RaQdXVad bcQ^_SYcbp bQ]_bc_pcV\m^_Z
gV\mo5 Y S_ ]^_TYf b\dhQpf nc_ b_SbV] ^V cQ[_V `_SVUV^YV5 [_c_al]
`_\mX_SQcV\m RdUVc U_S_\V^7

<oRYcV\Y bcQalf cV[bc_Slf _^\QZ^6YTa5 cQ[ ^QXlSQV]lf V^M_S
1=E<D96EC5B 4E>75?>25 Q aQS^_ Y cV5 [c_ XQbcQ\ R[L _RaQXgQ bVaVUY6
^l UVSp^_bclf5 ]_Tdc `aY`_]^Ycm Vjݷ _U^_ X^QhV^YV b\_SQ Cݷb[aY`cݷ
[\YV^cb[YV `a_TaQ]]l U\p c_T_ Y UadT_T_ b_UVaWQ\Y Sbca_V^^lV Y^6
cVa`aVcQc_al5 `_XS_\pSiYV QSc_]QcYXYa_SQcm aVQ[gYo ^Q _`aVUV\6^ݷ
^lV `a_Ybf_UpjYV b_RlcYp ‑ ^Q`aY]Va5 S YTaQf QSc_]QcYhVb[Y d`_6
caVR\pcm \VhVR^lV `aVU]Vcl `aY b^YWV^YY da_S^p XU_a_Smp U_ _`aV6
UV\ݷ^^_Z _c]Vc[Y5 Q S hQcQf ‑ QSc_]QcYhVb[Y XU_a_SQcmbp b _U^Y]Y
X^Q[_]l]Y Y QSc_]QcYhVb[Y Sl[YUlSQcm YX [Q^Q\Q UadTYf7

3bca_V^^lV Y^cVa`aVcQc_al hQbc_ `aY]V^pocbp U\p b\_W^_Z ^Q6
bca_Z[Y `a_TaQ]] Y gV\lf `a_TaQ]]^lf bYbcV] S b\dhQpf5 [_TUQ _Rlh6
^lV [_^eYTdaQgY_^^lV eQZ\l b `a_R\V]_Z dWV ^V b`aQS\pocbpD nc_
pS\V^YV iYa_[_ aQb`a_bcaQ^V^_ S _R\Qbcpf5 bSpXQ^^lf b d`aQS\V^Y6
V] `aVU`aYpcYp]Y ‑ _c RdfTQ\cVab[_T_ dhݷcQ U_ `a_TaQ]]^_Z `_U6
UVaW[Y RYX^Vb6`a_gVUda7 5_ _`aVUV\ݷ^^_Z bcV`V^Y cQ[_V Yb`_\mX_SQ6
^YV Y^cVa`aVcYadV]lf pXl[_S c_WV ]_W^_ _c^VbcY [ b[aY`cY^Td5 f_cp
S [Q[_Z6c_ ]_]V^c5 b_SVaiV^^_ ^V `_UUQojYZbp e_a]Q\YXQgYY5 `a_Yb6
f_UYc bS_VT_ a_UQ `VaVf_U [_\YhVbcSQ S [QhVbcS_C S^VXQ`^_ _R^QadWY6
SQVcbp5 hc_ `a_TaQ]]^lZ [_U5 ^Q`YbQ^^lZ ^Q pXl[V Sbca_V^^_T_ Y^6
cVa`aVcQc_aQ5 X^QhYcV\m^_ `aVSX_iݷ\ `_ _Rkݷ]d Y b\_W^_bcY cd `a_6
TaQ]]d5 S^dcaY [_c_a_Z _^ Sl`_\^pVcbp7 3 nc_] b\dhQV _ b[aY`cY^TV
aVhY dWV ^V YUݷc7

?c]VcY] XQ_U^_5 hc_ Sbca_V^^lZ Y^cVa`aVcQc_a hQbc_ aVQ\YXdVc
\YR_ `_\^_bcmo bS_Z b_RbcSV^^lZ pXl[ `a_TaQ]]Ya_SQ^Yp 1[Q[5 ^Q6
`aY]Va5 iYa_[_ YXSVbc^lV RdfTQ\cVab[YV `a_TaQ]]l25 \YR_ UYQ\V[c
[Q[_T_6c_ bdjVbcSdojVT_ pXl[Q 1`aY]Val nc_]d ‑ ^V_U^_[aQc^_ d`_6
]Y^QSiYVbp SliV JED?U9C@ Y NU9C@2D S _R_Yf b\dhQpf `aQS_]Va^_ T_S_6
aYcm _ `aVU]Vc^_6_aYV^cYa_SQ^^_] pXl[V `a_TaQ]]Ya_SQ^Yp5 S



?;9 ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

`a_cYS_`_\_W^_bcm pXl[Q] _RjVT_ ^QX^QhV^Yp 7 B__cSVcbcSdojYV
Q^T\YZb[YV cVa]Y^l ‑ 4?=19>6C@539fi3 d@B?7B1==9>7f <1>7E175 1M\U2 Y
75>5B1< @EB@?C5 <1>7E1757

3 f_UV aQbbdWUV^Yp _ `aVU]Vc^_6_aYV^cYa_SQ^^lf pXl[Qf S_X^Y6
[QVc b_R\QX^ XQpSYcm5 hc_ cQ[Y] _[QWVcbp S__RjV \oR_Z Sbca_V^^lZ
pXl[5 S `a_cYS^_] b\dhQV _c ^VT_ ^V RdUVc ^Y[Q[_Z `_\mXl ‑ SVUm hc_6
Rl d`aQS\pcm `a_TaQ]]_Z5 S [_c_ado _^ Sbca_V^5 pXl[ U_\WV^ S[\o6
hQcm b`VgYeYhVb[YV S_X]_W^_bcY5 `aVU_bcQS\pojYV `a_TaQ]]Ybcd U_6
bcd`5 b_RbcSV^^_ T_S_ap5 [ [aTQ^Q_ݷ d`aQS\V^Yp5ݷ [_c_alV5 [_^Vh^_ WV5
RdUdc bS_Y U\p [QWU_T_ `aY\_WV^Yp5 S[\ohQojVT_ S bVRp Sbca_V^^lZ
Y^cVa`aVcQc_a7 @a_R\V]Q XUVbm5 [Q[ ]_W^_ XQ]VcYcm5 cVa]Y^_\_TYhV6
b[Qp7 3 bQ]_] UV\V5 Vb\Y ]l Sbca_Y] S ^QiV `aY\_WV^YV bdjVbcSd6
ojYZ Y^cVa`aVcQc_a ]3< 1[_c_alZ [Q[ aQX U\p nc_T_ Y `aVU^QX^QhV^5
Vb\Y ^Q c_ `_i\_2 Y b^QRUY] VT_ `a_R\V]^_6_aYV^cYa_SQ^^l]Y [_]Q^6
UQ]Y5 `aQS_]Va^_ \Y RdUVc T_S_aYcm _ ^_S_] pXl[VH ?cSVc_S ^Q nc_c
S_`a_b USQ5 ݷUQݷ Y 5ݷVc^ݷ Y S `_\mXd [QWU_T_ YX ^Yf ]_W^_ ^QZcY
SVbm]Q dRVUYcV\m^lV QaTd]V^cl7

; _RbdWUV^Yo `aVU]Vc^_6_aYV^cYa_SQ^^lf pXl[_S `a_TaQ]]Ya_6
SQ^Yp ]l SVa^ݷ]bp S 5@7<7;:ݷ `_[Q _c]VcY] c_\m[_5 hc_ pXl[Y U\p
b[aY`cY^TQ `aVUbcQS\poc b_R_Z Yf hQbc^lZ b\dhQZC b[aY`cY^T ‑ nc_5
^Vb_]^V^^_5 `aVU]Vc^Qp _R\Qbcm5 Y\Y5 c_h^VV5 nc_ U_S_\m^_ R_\mi_V
bV]VZbcS_ `aVU]Vc^lf _R\QbcVZ5 ^_ Vbcm SVUm Y UadTYV `aVU]Vc^lV
_R\QbcY7

=_W^_ b U_bcQc_h^_Z bcV`V^mo dSVaV^^_bcY SlUV\Ycm _U^d _Rjdo
hVacd SbVf b\dhQVS b[aY`cY^TQC b[aY`cl ‑ nc_ `a_TaQ]]l5 [_c_6
alV d`aQS\poc UadTY]Y `a_TaQ]]Q]Y7 D`aQS\V^YV ]_WVc _bd6
jVbcS\pcmbp [Q[ YX^dcaY ‑ baVUbcSQ]Y Y^cVa`aVcQc_aQ5 Sbca_V^^_T_
S `a_TaQ]]d5 cQ[ Y b^QadWY5 _Rlh^_ YX Y^cVa`aVcQc_aQ5 `_ b_S]VbcY6
cV\mbcSd aQR_cQojVT_ [_]Q^U^_Z _R_\_h[_Z ‑ `dcݷ] `_UQhY [_]Q^U5
XQ`db[QojYf Y _bcQ^QS\YSQojYf `a_TaQ]]lD ^_ SbVTUQ5 S_ SbVf b\dhQ6
pf b[aY`c_S_Z pXl[ Slbcd`QVc S_ Sb`_]_TQcV\m^_Z a_\Y5 Q ^Q`YbQ^^Qp
^Q [ݷ^ `a_TaQ]]Q 1[_c_aQp [Q[ aQX Y ^QXlSQVcbp b[aY`c_]2 ^V Y]V\Q
Rl ^Y[Q[_T_ b]lb\Q RVX cVf `a_TaQ]]5 [_c_al]Y _^Q d`aQS\pVc7 @_6
`a_bcd T_S_ap5 b[aY`c_SlV `a_TaQ]]l ^V bQ]_U_bcQc_h^l5 _^Y \Yim
U_`_\^V^YV [ hV]d6c_ UadT_]d7

;_bSV^^_ nc_ `_UcSVaWUQVcbp Y cV]5 hc_ `a_TaQ]]l U\p Sbca_V^6
^lf Y^cVa`aVcQc_a_S ^QXlSQoc b[aY`cQ]Y \Yim U_ cVf `_a5 `_[Q _^Y
^V baQS^pocbp `_ b\_W^_bcY b_ bS_VZ baVU_Z Yb`_\^V^YpC `_b\V nc_6
T_ ]_]V^cQ S_ ݷ[_^Sb`_]_TQcV\mݷ `_\_WV^YY _[QXlSQVcbp5 ^Q_R_a_c5
Y^cVa`aVcQc_a b VT_ _[adWV^YV] ‑ _^ \Yim aVQ\YXdVc S_X]_W^_bcY5
[_c_al]Y `_\mXdVcbp _b^_S^Qp `a_TaQ]]Q7 CQ[Y] WV c_h^_ _RaQX_]
pUa_ _`VaQgY_^^_Z bYbcV]l `aY SbVZ VT_ R\YbcQcV\m^_Z ]_jY ‑ \Yim
bS_VT_ a_UQ _Rb\dTQ U\p `_\mX_SQcV\mb[Yf XQUQh7 ;_^Vh^_5 `_\mX_SQ6
cV\mb[YV `a_TaQ]]l ^V b]_T\Y Rl ed^[gY_^Ya_SQcm RVX pUaQ ?B5 Q



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?;:

Y^cVa`aVcYadV]Qp `a_TaQ]]Q ^Y[Q[ ^V ]_WVc bdjVbcS_SQcm RVX Yb`_\6
^pojVT_ Vݷ Y^cVa`aVcQc_aQ5 ^_ UV\_ cdc ^V S nc_]7 3_`a_b b[_aVV S
c_]5 [c_ cdc U\p [_T_ `aVU^QX^QhV^7 B[aY`cl SbVTUQ `aVU^QX^QhV^l
U\p `a_TaQ]]5 [_c_al]Y _^Y d`aQS\pocD _^Y ]_Tdc bUV\Qcm d`aQS\p6
V]lV Y]Y `a_TaQ]]l ^V]^_T_ \dhiV5 ^_ _b^_S^Qp gV^^_bcm `_\dhV^6
^_T_ Y^bcad]V^cQ XQ[\ohV^Q Y]V^^_ S _b^_S^lf `a_TaQ]]Qf5 Q ^V S
^Q`YbQ^^lf U\p ^Yf b[aY`cQf7 B pUa_] ?B Y `_\mX_SQcV\mb[Y]Y `a_6
TaQ]]Q]Y bYcdQgYp _hVSYU^l] _RaQX_] `a_cYS_`_\_W^QC pUa_ `aVU6
^QX^QhV^_ U\p Sl`_\^V^Yp `_\mX_SQcV\mb[Yf `a_TaQ]]5 Q ^V ^Q_R_a_c7
B Y^cVa`aVcQc_a_]5 Sbca_V^^l] S ^V[do _b^_S^do `a_TaQ]]d5 UV\_
]_WVc _Rbc_pcm5 [Q[ ]l SYUY]5 Y cQ[5 Y nUQ[5 ^_ b[aY`cQ]Y Y^cVa`aV6
cYadV]lV `a_TaQ]]l ^QXlSQocbp \Yim U_ cVf `_a5 `_[Q _^Y b_faQ^poc
Sb`_]_TQcV\m^do a_\m7

:;7>7;7 5Yf_c_]Yp ?dbcVafQdcQ Y Vݷ `a_cYS^Y[Y
9cQ[5 _`aVUV\pojVV bS_ZbcS_ b[aY`c_S b_bc_Yc S c_]5 hc_ _^Y ^V

bQ]_U_bcQc_h^l7 <_TYh^_ Rl\_ Rl _WYUQcm5 hc_ ^V RdUdc bQ]_U_bcQ6
c_h^l]Y Y pXl[Y `a_TaQ]]Ya_SQ^Yp5 `aVU^QX^QhV^^lV U\p b[aY`cY^6
TQ5 ^_ S nc_] `\Q^V pS^_ hc_6c_ [_TUQ6c_ `_i\_ ^V cQ[C S b_SaV]V^6
^_Z aVQ\m^_bcY `a_TaQ]]^lV aQXaQR_c[Y5 Yb`_\mXdojYV c_c WV ]3<5
Y\Y UE15 Y\Y Y5B<5 Y\Y YID8?>5 Y\Y [E2I5 Y\Y S1F1\3B9@D ‑ `dbcm Y ^V
[_]Q^U^_6b[aY`c_S_Z S _Rlh^_] b]lb\V5 ^_ Ybf_U^_ `aVU^QX^QhV^^lZ
Y]V^^_ U\p b[aY`cY^TQ ‑ S a_\Y _b^_S^_T_ 1Y UQWV VUY^bcSV^^_T_2
pXl[Q aVQ\YXQgYY `_hV]d6c_ ^Y[_T_ ^V dUYS\poc7

@aVWUV hV] _RbdWUQcm nc_ U_S_\m^_ bcaQ^^_V pS\V^YV Y `lcQcmbp
Slpb^Ycm VT_ `aYhY^l5 aQbb[QWV] _U^d Ybc_aYo5 _b^_S^l]Y dhQbc^Y6
[Q]Y [_c_a_Z bcQ\Y SVbm]Q YXSVbc^lV \oUY ‑ AYhQaU Bc_\\]Q^5 \YUVa
`a_V[cQ PW^5 QSc_a \YgV^XYY PW^ PYU Y `_ b_S]VbcYcV\mbcSd QSc_a
N=13C’Q5 Y 5W_^ ?dbcVafQdc ‑ ^Q`_]^Y]5 hc_ nc_ QSc_a ]3<7

3 bV^cpRaV :BB= T_UQ AYhQaU Bc_\\]Q^ _`dR\Y[_SQ\ S ^_S_bc^_Z
Tad``V 3?=@7<1>77D3< `Ybm]_5 Y]VSiVV U_S_\m^_ RVb[_]`a_]Ybb^lZ
XQT_\_S_[C 8I`ݷ I?E C8?E<4 >?D EC5 ݷ>3[ 1`_hV]d ^V b\VUdVc Yb`_\m6
X_SQcm ]3<2 d;Bf7 Bbl\Qpbm ^Q bS_Z _`lc b_XUQ^Yp N=13C5 Bc_\\]Q^
XQpSY\5 hc_ pXl[ U\p aQbiYaV^YZ ^V U_\WV^ Rlcm `a_bc_ pXl[_] U\p
aQbiYaV^YZ5 _^ U_\WV^ `_Uf_UYcm U\p b_XUQ^Yp `_\^_gV^^lf `a_6
TaQ]]5 cQ[ [Q[ \oUY f_cpc Yf b_XUQSQcmD ]VWUd cV]5 ]3< U\p bVamݷX^_T_
`a_TaQ]]Ya_SQ^Yp ^V T_UYcbp5 `_b[_\m[d S [ݷ^ ^Vc ]QbbYS_S5 _cbdc6
bcSdoc baVUbcSQ U\p b_XUQ^Yp bSpX^lf b`Yb[_S5 Q S]Vbc_ hYbV\ ‑ `_U6
UV\[Q5 [_c_aQp aQR_cQVc5 ^_ ^VYXRVW^_ _[QXlSQVcbp ]VU\V^^_Z7 5Q\VV S
b__RjV^YY dcSVaWUQ\_bm5 hc_ ݷbS_V_RaQX^lZݷ 1S _aYTY^Q\V ‑ @53E<91B2
bY^cQ[bYb ]3< ]_WVc Rlcm `aYS\V[QcV\V^ U\p <:ݷfQ[Va_Sݷ YX6XQ VT_ `a_6

:>>Q`_]^Y]5 hc_ YX^QhQ\m^lZ b]lb\ b\_SQ ݷfQ[Vaݷ ^V Y]VVc ^Y[Q[_T_ _c^_iV6
^Yp [ [_]`mocVa^l] SX\_]jY[Q] Y `a_hY] [fY_\`ݷ \oUp]ݷD Bc_\\]Q^ S UQ^^_]



?;; ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

bc_cl5 ^_ U\p R_\miY^bcSQ `_\mX_SQcV\VZ nc_c bY^cQ[bYb 5ݷ^bcaQ^Vݷ Y
Vb\Y ]3< bcQ^Vc [bcQ^UQac^lݷ b[aY`c_Sl] pXl[_]5ݷ `_\mX_SQcV\Y Rd6
Udc `a_[\Y^Qcm VT_ U_\TYV T_Ul5 cQ[ WV5 [Q[ E_acaQ^5 V\MX\5 bY^6
cQ[bYb [_]Q^U^_Z _R_\_h[Y ^>9H Y UadTYV bcQ^UQacl UV6eQ[c_7 3 XQ6
[\ohV^YV Bc_\\]Q^ `aYXSQ\ cVf5 [c_ Yb`_\mXdVc ]3< YX6XQ ^Q\YhYp S
[ݷ^ ];5 `VaVZcY ^Q pXl[ \385=5 Y Yb`_\mX_SQcm Y^cVa`aVcQc_a \];7

B__RjV^YV Bc_\\]Q^Q b_UVaWQ\_ Vjݷ ^V[do UV[\QaQgYo _ ^Q]VaV^Ypf `a_6
V[cQ PW^ b_XUQcm USQ pXl[Q `a_TaQ]]Ya_SQ^Yp5 `_f_WYf `_ bV]Q^cY[V5 ^_ aQX6
\YhQojYfbp bY^cQ[bYb_]D _UY^ U_\WV^ Rl\ Rlcm \Yb`_`_U_R^l] 1U\p fQ[V6ݷ
a_S25ݷ Q UadT_Z ‑ R_\VV caQUYgY_^^l] 1U\p SbVf _bcQ\m^lf27 8Q `a_iVUiYV b
cVf `_a hVcSVacm SV[Q ^YhVT_ `_U_R^_T_ cQ[ Y ^V `_pSY\_bm5 f_cp `_`lc[Y Sa_UV
Rl Rl\Y7 Hc_ [QbQVcbp \];5 c_ `_b\VU^YZ aV\YX nc_T_ Y^cVa`aVcQc_aQ SliV\ S
:BBB T_Ud7

@dR\Y[QgYp cQ[_T_ S_XXSQ^Yp S cV\V[_^eVaV^gYY5 R_\miY^bcS_
dhQbc^Y[_S [_c_a_Z ‑ Q[cYS^lV `_\mX_SQcV\Y ]3<5 VbcVbcSV^^l] _R6
aQX_] SlXSQ\Q bQ]lZ5 ]pT[_ T_S_ap5 WYSVZiYZ _c[\Y[ d<9f5 cQ[ hc_
5W_^ ?dbcVafQdc5 _cSVhQp Bc_\\]Q^d S c_Z WV [_^eVaV^gYY caV]p
U^p]Y `_XWV5 Rl\ Sl^dWUV^ ^QhQcm bS_ݷ `_b\Q^YV d<:f b `aYXlSQ b_faQ6
^pcm cVf^YhVb[YZ fQaQ[cVa _RbdWUV^Yp Y ^V `VaVf_UYcm ^Q \Yh^_bcY7

P Ud]Qo5 `aVcV^XYY Bc_\\]Q^Q [ ]3<5 ‑ `YbQ\ UQ\VV ?dbcVa6
fQdc5 ‑ ]_Tdc `a_YbcV[Qcm S_ ]^_T_] YX _U^_T_ Qb`V[cQ S
UYXQZ^V ]3<5 [_c_a_T_ _^ \YR_ ^V `_^Y]QVc5 \YR_ ^V b_T\QbV^
b ^Y]7 Nc_c dQb`V[cf ‑ dcSVaWUV^YV5 hc_ S [ad`^_Z `a_6
TaQ]]^_Z bYbcV]V b\VUdVc Yb`_\mX_SQcm USQ pXl[QC _UY^5
cQ[_Z [Q[ BY Y\Y BY445 U\p _RaQR_c[Y b\_W^lf S^dc6
aV^^Yf bcad[cda UQ^^lf5 TUV [\ohVSdo a_\m YTaQVc `a_6
YXS_UYcV\m^_bcm5 Y UadT_Z5 cQ[_Z [Q[ ]3<5 U\p ^Q`YbQ^Yp
^VR_\miYf b[aY`c_S5 [_c_alV b_VUY^poc S]VbcV [db[Y d[_6
UQ ^Qf BY Y Yb`_\mXdocbp U\p aQbiYaV^YZ7 5\p b[aY`c_S ^Q
]3< T[_bcmݷ\ YXdhV^Yp5 T[_bcmݷ\ `a_TaQ]]Ya_SQ^Yp Y T6ݷ\
[_bcm b_VUY^V^Yp:? R_\VV SQW^l5 hV] `a_YXS_UYcV\m^_bcm
Y\Y baVUbcSQ U\p b\_W^lf bcad[cda UQ^^lf Y Q\T_aYc]_S7
=^V [QWVcbp5 hc_ ncY USV _R\QbcY `a_TaQ]]Ya_SQ^Yp bc_\m
aQX\Yh^l5 hc_ U\p _U^_T_ pXl[Q Rl\_ Rl cadU^_ f_a_i_ aQ6
R_cQcm baQXd S _RVYf7 >Q`aY]Va5 ^V b\Yi[_] ]^_T_ \oUVZ
Yb`_\mXdVc BY 1Y\Y UQWV <Yb`2 S [QhVbcSV [_]Q^U^_T_ pXl6
[Q5 ^Vb]_cap ^Q c_5 hc_ _RQ ncYf pXl[Q S`_\^V `_Uf_Upc U\p
R_\VV ^YX[_da_S^VS_T_ `a_TaQ]]Ya_SQ^Yp7

@_nc_]d p `_bca_Y\ ]3< cQ[5 hc_Rl Rl\_ `_6^Qbc_pjV]d `a_6
bc_ `alT^dcm S^YX:@ [ BY Y\Y BY445 [_TUQ Sl SbcaVhQVcV

b\dhQV Yb`_\mX_SQ\ nc_ b\_S_ b[_aVV S [QhVbcSV `_\_WYcV\m^_Z fQaQ[cVaYbcY[Y5
SVUm [ fQ[VaQ] _^ _c^_bYc Y bVRp bQ]_T_7

:?3 _aYTY^Q\V 51C5 ?6 7<E569>77
:@3 _aYTY^Q\V 4B?@ 4?G> D?7



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?;<

XQUQhY5 U\p [_c_alf R_\VV _b]lb\V^^_ dYb`_\mX_SQcmf ^YX6
[_da_S^VSlV pXl[Y7 C_ Vbcm ]3<’o ^V ^dW^_ aViQcm SbV `a_6
R\V]l S ]YaV7 Bc_\\]Q^5 bdUp `_ SbV]d5 `aVU`_hYcQVc `_U6
f_U5 [_TUQ _UY^ pXl[ Yb`_\mXdVcbp U\p SbVT_ Y Sbp5 ^_ p ^V
X^Qo db`Vi^_T_ b\dhQp d`aY]V^V^Ypf nc_T_ `_Uf_UQ7 5QWV
N=13C S^dcaY Yb`_\mXdVc bdjVbcSV^^lV _Rkݷ]l BY5 aQXSV
^VcH

P ^V b_XUQSQ\ ]3< U\p `_bca_V^Yp _Ta_]^lf `a_TaQ]] YX UV6
bpc[_S Y\Y b_cV^ clbph ]3<’^lf bca_[5 Y U\p ]V^p Rl\_ YX6
apU^l] boa`aYX_]5 hc_ \oUY Yb`_\mX_SQ\Y VT_ U\p _Ta_]6
^lf `a_TaQ]]7 Hc_ U\p ]V^p Vjݷ R_\VV dUYSYcV\m^_ ‑ nc_
hc_ S ^V[_c_alf b\dhQpf `_\dhV^^lV `aY\_WV^Yp _[QXlSQ6
ocbp S]V^pV]l:A7 AQXd]VVcbp5 nc_ ^V c_5 U\p hVT_ p `aVU^Q6
X^QhQ\ pXl[5 ^_ aVXd\mcQcl _[QXQ\Ybm ^V bc_\m `\_fY5 [Q[
p ]_T Rl _WYUQcm7

?dbcVafQdc UQ\VV `YiVc5 hc_ S ]3< S`_\^V ]_Tdc Rlcm ^VU_bcQc[Y5 Y
^V[_c_alV YX ^Yf dbcaQ^Y]l5 UadTYV ^VcD `_6SYUY]_]d5 ]_W^_ `aYUd6
]Qcm pXl[ \dhiV5 hV] ]3<5 _R\QUQojYZ `aY nc_] SbV]Y VT_ U_bc_Y^6
bcSQ]Y5 Y UQWV _^ bQ]5 QSc_a pXl[Q5 bUV\Q\ Rl ^V[_c_alV SVjY Y^QhV5
Vb\Y Rl b^_SQ `aYi\_bm ^QhQcm b^QhQ\Q7 _<ݷ pS\pVcbp \Y USdfkpXl6
[_S_Z `_Uf_U `aQSY\m^l]H ‑ `a_U_\WQVc _^7 ‑ P bhYcQo5 hc_ UQ5
f_cp d^V[_c_alVf aQXd]^lV \oUY ]_Tdc ^V b_T\QbYcmbp7ݷ 3 XQ[\ohV^YV
?dbcVafQdc _c]VcY\5 hc_ \385=5 1Y S__RjV \oR_Z UYQ\V[c <Yb`Q25 SV6
a_pc^VV SbVT_5 ^V pS\pVcbp [bQ]lݷ `aQSY\m^l]5ݷ SVUm b\Yi[_] ]^_T_
\oUVZ XQ `_b\VU^YV <9 \Vc a_T_\_b_SQ\Y`ݷ ^_TQ]Y5ݷ `VaVZUp [ Yb`_\m6
X_SQ^Yo UadTYf pXl[_S5 Y `aYXSQ\ SbVf5 [c_ ^V SVaYc S ]3<5 b_XUQSQcm
bS_Y ݷaQSY\m^lV`ݷ pXl[Y5 b cV] hc_Rl `dR\Y[Q S Yc_TV aQbbdUY\Q5
[Q[_Z YX pXl[_S `aQSY\m^VV5 `_`a_bcd Yb`_\mXdp Y\Y ^V Yb`_\mXdp Yf7

@_XWV ?dbcVafQdc _`dR\Y[_SQ\ bcQcmo 3B9@D9>7C\ݷ Q9785B U5F5<
YB?7B1==9>7 6?B D85 ;:CD L5>DEBIݷ d<;f5 S [_c_a_Z `a_cYS_`_bcQSY\
pXl[Yݷ bYbcV]^_T_ `a_TaQ]]Ya_SQ^Ypݷ Y b[aY`c_SlVݷ pXl[YݷD nc_
`a_cYS_`_bcQS\V^YV `_\dhY\_ ^QXSQ^YV UYf_c_]YY ?dbcVafQdcQ 7
5_S_\m^_ \oR_`lc^l `aVU\_WV^^lV S bcQcmV SV\YhY^l U\p baQS^V^Yp
pXl[_S `a_TaQ]]Ya_SQ^YpC ݷda_SV^mݷ pXl[Q 1S b]lb\V Slb_[_da_S^V6
Slf Y\Y ^YX[_da_S^VSlf pXl[_S2 QSc_a `aVU\_WY\ YX]Vapcm [Q[ baVU6
^VV [_\YhVbcS_ ]QiY^^lf [_]Q^U ^Q _UY^ _`VaQc_a5 Q S U_`_\^V^YV [
nc_]d SSݷ\ Vjݷ bcV`V^mݷ cY`YXYa_SQ^^_bcY5ݷ b_T\Qb^_ [_c_a_Z pXl[Y
]_Tdc Rlcm ^VcY`YXYa_SQ^^l]Y 1_UY^ [_^Vg i[Q\l25 bca_T_ cY`YXYa_6
SQ^^l]Y 1`a_cYS_`_\_W^lZ [_^Vg25 Q cQ[WV cY`YXYa_SQ^^l]Y b\QRVV
Y bY\m^VV7 ?c\_WYS ncY fQaQ[cVaYbcY[Y `_ USd] _bp] [__aUY^Qc^_Z
`\_b[_bcY5 ?dbcVafQdc `_\dhY\ UYQTaQ]]d 1b]7 aYb7 :;7<25 ^Q [_c_a_Z

:A3 _aYTY^Q\V =1>17512<55 ^_ S nc_] [_^cV[bcV `ap]_Z `VaVS_U 1b\_S_ d`aQS\p6
V]l2 ^V `_Uf_UYc `_ b]lb\d7
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AYb7 :;7<7 5Yf_c_]Yp ?dbcVafQdcQ:B

`_[QXQ^l _R\QbcY pXl[_S bYbcV]^_T_ `a_TaQ]]Ya_SQ^Yp Y b[aY`c_Slf
pXl[_S5 Y ncY _R\QbcY _chݷc\YS_ UadT _c UadTQ _cUV\V^l7

;_^Vh^_5 b cVf `_a 1Q bcQcmp _eYgYQ\m^_ Sli\Q S :BBA T_Ud5 ^_ Rl\Q
^Q`YbQ^Q Vjݷ aQ^miV2 ]Ya ^Vb[_\m[_ `_]V^p\bp7 6b\Y S UYQTaQ]]d YX
bcQcmY ?dbcVafQdcQ U_RQSYcm5 ^Q`aY]Va5 pXl[ Q1C;5<< b VT_ haVXSlhQZ6
^_ Slb_[Y] da_S^V] S b_hVcQ^YY ^V `a_bc_ b_ bca_T_Z cY`YXYgYVZ5 ^_ b
XQUVZbcS_SQ^^_Z ]QcV]QcYhVb[_Z cV_aYVZ cY`_S5 _^ XQZ]ݷc `dbcdojVV
]Vbc_ S `aQS_] SVaf^V] dT\d Y pS^_ _[QWVcbp XQ `aVUV\Q]Y _RVYf SSV6
Uݷ^^lf ?dbcVafQdc_] _R\QbcVZ7 ?X^QhQVc \Y nc_ `aYT_S_a UYf_c_]YY
?dbcVafQdcQH B_SVaiV^^_ ^V eQ[c5 _b_RV^^_ Vb\Y dhVbcm5 ^Qb[_\m[_
aVWV Q1C;5<< Yb`_\mXdVcbp S baQS^V^YY b UadTY]Y pXl[Q]Y7 3`a_hV]5
Q1C;5<< ‑ UQ\V[_ ^V VUY^bcSV^^lZ `_S_U [aYcY[_SQcm ?dbcVafQdcQ b
VT_ UYf_c_]YVZ7

5_S_\m^_ XQRQS^l] SlT\pUYc c_c eQ[c5 hc_ _b^_S^do ]Qbbd _`6
`_^V^c_S UYf_c_]YY ?dbcVafQdcQ b_bcQS\poc bc_a_^^Y[Y cQ[Yf bS_V6
_RaQX^lf pXl[_S `a_TaQ]]Ya_SQ^Yp5 [Q[ YID8?>5 [E2I5 Y5B<5 aVWV ‑
S1F1 Y\Y UE17 ?b^_S^Qp `aVcV^XYp [aYcY[_S b_bc_Yc S c_]5 hc_ ]^_TYV
Y^cVa`aVcYadV]lV pXl[Y 1p[_Rl2 `aV[aQb^_ `_Uf_Upc ^Q a_\m pXl6
[_S _RjVT_ ^QX^QhV^Yp Y b_SVaiV^^_ ^V _RpXQ^l Rlcm b[aY`c_Sl]Y7
=_W^_ SbcaVcYcm Q^Q\_TYh^lV dcSVaWUV^Yp S ^Vb[_\m[_ Y^_Z e_a6
]d\Ya_S[VC ^Q pXl[Qf5 Ybf_U^_ `_XYgY_^Ya_SQSiYfbp [Q[ b[aY`c_SlV5
c_WV ]_W^_ `aV[aQb^_ `a_TaQ]]Ya_SQcm5 Y UQWV ]3< ‑ UVcYjV bQ]_T_
?dbcVafQdcQ ‑ c_]d `aY]VaD Sb`_]^YcV5 SVUm QSc_a ]3< Vjݷ S :BB= T_Ud5
_cSVhQp Bc_\\]Q^d S 3?=@7<1>77D3<5 Slb[QXlSQ\ `_ nc_]d `_S_Ud bS_ݷ
dUYS\V^YV7

:B5YQTaQ]]Q YX _aYTY^Q\m^_Z bcQcmY ?dbcVafQdcQ d<;f7



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?;>

; Y^cVa`aVcQgYY S b]lb\V R_\VV iYa_[_]5 ^VWV\Y b[aY`cY^T5
]l SVa^ݷ]bp S b\VUdojV] `QaQTaQeV5 Q `_[Q `_`a_RdV] aQX_RaQcm6
bp5 [c_ Y `_hV]d `lcQVcbp Yb`_\mX_SQcm S a_\Y pXl[_S _RjVT_ ^QX^Q6
hV^Yp pXl[Y5 Ybf_U^_ U\p nc_T_ ^V `aVU^QX^QhV^^lV7 CQ[YV b\dhQY
SbcaVhQocbp T_aQXU_ hQjV5 hV] ]_W^_ Rl\_ Rl _WYUQcm7 PXl[ Y5B<
YX^QhQ\m^_ `aVU^QX^QhQ\bp U\p `aV_RaQX_SQ^Yp cV[bc_S5 c_ Vbcm Rl\
`a_R\V]^_6_aYV^cYa_SQ^^l]5 ^_ VT_ `aVSaQcY\Y S pXl[ U\p `a_YXS_\m6
^_T_ b[aY`cY^TQ5 Y `aQ[cYhVb[Y baQXd `_pSY\_bm XQ]Vc^_V hYb\_ aQXaQ6
R_c_[5 ^Q`YbQ^^lf ^Q nc_] pXl[V Y ^Y[Q[_T_ _c^_iV^Yp [ b[aY`cY^Td
^V Y]VojYf7 @a_ c_5 [Q[ QSc_a ]3< dUYS\p\bp `aY]V^V^Yo nc_T_ pXl[Q
U\p _Rlh^_T_ 1^Vb[aY`c_S_T_2 `a_TaQ]]Ya_SQ^Yp5 ]l dWV d`_]Y^Q\Y7
S1F1\3B9@D5 Ybf_U^_ `aVU^QX^QhQSiYZbp Sݷ U_SVb_[ݷ [ Q]VU U\p Sl6
`_\^V^Yp S RaQdXVaV5 S [Q[_Z6c_ ]_]V^c ^QhQ\Y Q[cYS^_ Yb`_\mX_SQcm
U\p b_XUQ^Yp `a_TaQ]] ^Q bc_a_^V bVaSVaQD SbcaVhQocbp `a_TaQ]]l ^Q
nc_] pXl[V5 S__RjV ^V Y]VojYV ^Y[Q[_T_ _c^_iV^Yp [ 5̀27 9b`_\m6
X_SQ^YV S1F1\3B9@D S a_\Y pXl[Q _RjVT_ ^QX^QhV^Yp Y]VVc bS_Yf bc_6
a_^^Y[_S 1b]7 ^Q`a7 d<<f27 =_W^_ SbcaVcYcm \oUVZ5 `YidjYf _Rlh^lV
1^Vb[aY`c_SlV2 `a_TaQ]]l ^Q UE15 ^Q [E2I5 UQWV ^Q YQY7 ?cUV\m^Qp
Ybc_aYp b pXl[_] YID8?> ‑ ^V[_c_alV VT_ bc_a_^^Y[Y dcSVaWUQoc5
hc_ _^ S__RjV ^V pS\pVcbp Y ^Y[_TUQ ^V Rl\ b[aY`c_Sl]7

@_^pcm5 `_hV]d \oUY `aVSaQjQoc b[aY`c_SlV pXl[Y S pXl[Y _R6
jVT_ ^QX^QhV^Yp5 bdUp `_ SbV]d5 ^V cQ[ dW b\_W^_7 PXl[Y cQ[_T_ a_6
UQ _Rlh^_ `a_bcl S YXdhV^YY Y5 [Q[ b\VUbcSYV5 U_bcd`^l ^V`a_eVb6
bY_^Q\Q]5 RQamVa Sf_WUV^Yp XUVbm ^Q]^_T_ ^YWV5 hV] U\p X6ݷbVamݷ
^lfݷ pXl[_S Sa_UV BY Y\Y UQWV @Qb[Q\p7 HV\_SV[5 ^V pS\pojYZbp
`a_TaQ]]Ybc_] Y ^V b_RYaQojYZbp cQ[_Sl] bcQ^_SYcmbp5 ]_WVc ^Q6
dhYcmbp `YbQcm `a_bcV^m[YV b[aY`cl YX hYbc_T_ \oR_`lcbcSQ5 Y\Y WV
b[aY`cY^T ]_WVc `_caVR_SQcmbp V]d U\p aViV^Yp [Q[_Z6c_ XQUQhY5 ^_5
cQ[ Y\Y Y^QhV5 \oUVZ5 `YidjYf bS_o `VaSdo S WYX^Y `a_TaQ]]d ^Q
[Q[_]6c_ YX b[aY`c_Slf pXl[_S5 ^Q]^_T_ R_\miV5 hV] cVf5 [c_ ^QhY^QVc
b ^Qbc_pjYf pXl[_S _RjVT_ ^QX^QhV^Yp7

5Q\VV baQRQclSQVc baQXd USQ YXSVbc^lf _RjVX^QhY]lf `aY^gY`Q5
_UY^ YX [_c_alf ‑ XQ[_^ X_\_c_T_ ]_\_c[Q ‑ ]l dWV d`_]Y^Q\Y
1b]7 bca7 >@=2C [_TUQ S ad[Qf ]_\_c_[5 SbV _[adWQojYV `aVU]Vcl [Q6
Wdcbp TS_XUp]Y7 3c_a_Z `aY^gY`5 _Rlh^_ ^QXlSQV]lZ bY^Ua_]_]
dcݷ^[Q 5 b_bc_Yc S c_]5 hc_ `VaSlZ SbcaVhV^^lZ _RkV[c c_T_ Y\Y Y^_6
T_ a_UQ 1S UQ^^_] b\dhQV ‑ `VaSlZ _bS_V^^lZ pXl[ `a_TaQ]]Ya_SQ6
^Yp2 SbVTUQ [QWVcbp R_\VV `aQSY\m^l]5 hV] \oRlV UadTYV5 Y hc_Rl
nc_ _jdjV^YV `VaV\_]Ycm5 caVRdocbp X^QhYcV\m^lV dbY\Yp7 8Q[_^ X_6
\_c_T_ ]_\_c[Q `_RdWUQVc ^_SYh[Q 1f_cp5 [ b_WQ\V^Yo5 UQ\V[_ ^V \o6
R_T_2 `aY]V^pcm c_\m[_ hc_ _bS_V^^lZ Y^bcad]V^c ^V c_\m[_ U\p XQ6
UQhY5 U\p [_c_a_Z _^ _bSQYSQ\bp5 ^_ Y U\p UadTYf XQUQh5 [ [_c_al]
_^ [QWVcbp f_cp Rl _cUQ\ݷ^^_ `_Uf_UpjY]D S nc_ WV bQ]_V SaV]p bY^6
Ua_] dcݷ^[Q ]ViQVc XQ]VcYcm5 hc_ U\p SbVf ncYf XQUQh bdjVbcSdoc
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UadTYV `dcY aViV^Yp7 3 aVXd\mcQcV hV\_SV[ aViQVc ^V[do XQUQhd ^Q
[Q[_]6^YRdUm YQY _c^oUm ^V `_c_]d5 hc_ YQY U\p nc_Z XQUQhY f_a_i_
`_Uf_UYc7 @a_bc_ nc_]d hV\_SV[d5 b _U^_Z bc_a_^l5 YQY dWV YXSVbcV^5
Q b UadT_Z ‑ SbcQSido XQUQhd ^Q YQY aViYcm [Q[6^YRdUm S_X]_W^_7
@aY nc_] aQX^YgQ ]VWUd [Q[Y]6^YRdUm aViV^YV] Y aViV^YV] TaQ]_c6
^l] ]_WVc _[QXQcmbp ^VU_bcd`^Q S_b`aYpcYo ^V c_\m[_ bQ]_T_ QSc_aQ
ݷQ[_T_6^YRdUm]ݷ aViV^Yp5 ^_ Y R_\VV _`lc^lf `a_TaQ]]Ybc_S7

:;7>7<7 9 Sbݷ WV hc_ cQ[_V HݷY^cVa`aVcQgYpݷ
3 `aVUYb\_SYY [ nc_Z hQbcY [^YTY ]l _RVjQ\Y aQbb]_caVcm Y^6

cVa`aVcQgYo Y [_]`Y\pgYo `_U5 S_X]_W^_5 ^V_WYUQ^^l] dT\_] ‑ Q
Y]V^^_5 [Q[ `QaQUYT]l `a_TaQ]]Ya_SQ^Yp7 @_hV]d6c_ ]Q\_ [c_ XQUd6
]lSQVcbp _ S\Yp^YY SlR_aQ bcaQcVTYY Yb`_\^V^Yp ^Q ]li\V^YV `a_6
TaQ]]YbcQ5 f_cp cQ[_V S\Yp^YV5 ^Vb_]^V^^_5 VbcmD ^_ hc_Rl _RbdWUQcm
VT_5 ^Q] `aYUݷcbp U\p ^QhQ\Q _`aVUV\Ycm5 hc�_ WV cQ[_V5 b_RbcSV^^_5
Y^cVa`aVcQgYp5 Q hc_ cQ[_V [_]`Y\pgYp7

3_`a_b nc_c ^V cQ[ `a_bc5 [Q[ ]_WVc `_[QXQcmbp7 4aQ^YgQ ]VWUd Y^6
cVa`aVcYadV]l] Y [_]`Y\YadV]l] Yb`_\^V^YV] UQS^_ dcaQcY\Q hݷc6
[_bcmD n\V]V^cl Y^cVa`aVcQgYY `a_^Y[Qoc S [_]`Y\YadV]_V _[adWV6
^YV Y ^Q_R_a_c7 =^_TYV `_`d\pa^lV pXl[Y `a_TaQ]]Ya_SQ^Yp5 cQ[YV
[Q[ L3 Y S1F15 caQUYgY_^^_ [_]`Y\Yadocbp5 ^_ aVXd\mcQc_] [_]`Y\p6
gYY bcQ^_SYcbp ^V ]QiY^^lZ [_U5 Q ^V[_c_a_V `a_]VWdc_h^_V `aVU6
bcQS\V^YV5 `aVU^QX^QhV^^_V U\p Sl`_\^V^Yp 1c7 V7Y^cVa`aVcQgYY2
SYacdQ\m^_Z ]QiY^_Z7 B UadT_Z bc_a_^l5 b_SaV]V^^lV Y^cVa`aVcQc_6
al S R_\miY^bcSV b\dhQVS b^QhQ\Q `VaVS_Upc Ybf_U^lZ cV[bc `a_TaQ]6
]l S ^V[_c_a_V S^dcaV^^VV `aVUbcQS\V^YV5 [_c_a_V XQcV] Yb`_\^poc7
?c\YhYp ]VWUd cQ[Y] [_]`Y\pc_a_] Y cQ[Y] Y^cVa`aVcQc_a_] _[QXl6
SQocbp U_S_\m^_ neV]Va^l]YC S `VaS_] b\dhQV `a_]VWdc_h^_V `aVU6
bcQS\V^YV b_faQ^pVcbp S_ S^Vi^V] eQZ\V5 Q SYacdQ\m^Qp ]QiY^Q aVQ6
\YX_SQ^Q _cUV\m^_ _c caQ^b\pc_aQ5 S_ Sc_a_] b\dhQV SYacdQ\m^Qp ]Q6
iY^Q Y^cVTaYa_SQ^Q b caQ^b\pc_a_]5 hc_ UV\QVc eQZ\ `a_]VWdc_h^_T_
`aVUbcQS\V^Yp ^V_RpXQcV\m^l]7

@aY`_]^Y] cV`Vam ^V[_c_alV YXSVbc^lV ^Q] bSVUV^Yp _ <Yb`V7
B _U^_Z bc_a_^l5 ]l X^QV] 1b]7 bca7 <==25 hc_ S_ SaV]p Yb`_\^V^Yp
`a_TaQ]]l S `Q]pcY U_\WV^ ^Qf_UYcmbp SVbm Y^cVa`aVcQc_a 1Y\Y5 Vb6
\Y dT_U^_5 SVbm [_U aVQ\YXQgYY <Yb`Q27 2_\miV c_T_5 ^Q `aY]VaV caݷf
aQbb]_caV^^lf ^Q]Y aVQ\YXQgYZ L?==?> U9C@ ]l dRVUY\Ybm5 hc_ _c6
[_]`Y\Ya_SQcm `a_TaQ]]d ^Q <Yb`V Y `_\dhYcm bQ]_U_bcQc_h^lZ Yb6
`_\^pV]lZ eQZ\ Vb\Y Y S_X]_W^_5 c_ b]lb\Q S nc_] ^Y[Q[_T_ ^Vc5
`_b[_\m[d nc_c eQZ\ RdUVc 1^VYXRVW^_2 b_UVaWQcm Sbo aVQ\YXQgYo Y
_[QWVcbp Ta_]_XU[Y] U_ ^V`aY\YhYp5 S _b_RV^^_bcY [_TUQ aVhm YUݷc _
\KLU 1b]7 bca7 <:B27
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@aY nc_] b_XUQcV\Y \KLU dcSVaWUQoc5 hc_ Yf aVQ\YXQgYp ‑ nc_
[_]`Y\pc_a5 Q ^Q \oUVZ5 T_S_apjYf5 hc_ <Yb` ‑ pXl[ Y^cVa`aVcYad6
V]lZ5 b\VUdVc V^ݷ _RaQjQcm S^Y]Q^Ypݷ 1b]7 27@7:7::ݷ CVa]Y^_\_TYhV6
b[do ^VaQXRVaYfd `_U_R^lV XQpS\V^Yp dbdTdR\poc Vjݷ R_\miV7 =_W6
^_ UQWV bc_\[^dcmbp b dcSVaWUV^YV]5 hc_ S__RjV \oR_V Yb`_\^V^YV
pS\pVcbp Y^cVa`aVcYadojY]5 `_b[_\m[d Yb`_\^V^YV ]QiY^^_T_ [_UQ
gV^caQ\m^l] `a_gVbb_a_] Vbcm ^V hc_ Y^_V5 [Q[ Y^cVa`aVcQgYp5 `aY6
h5[ݷ Vb\Y Sb`_]^Ycm _ bdjVbcS_SQ^YY S `a_gVbb_aQf ]Y[a_[_UQ5 cQ[_V
dcSVaWUV^YV _[QXlSQVcbp ^V bc_\m UQ\ݷ[Y] _c YbcY^l7 Db\liQS `_U_R6
^_V5 ]_W^_ S R_\miY^bcSV b\dhQVS _WYUQcm5 hc_ bVZhQb ^Qb S _hVaVU^_Z
aQX RdUdc dRVWUQcm S ^VbdjVbcSV^^_bcY SlR_aQ ]_UV\Y Yb`_\^V^Yp
Y5 S hQbc^_bcY5 SbV^V`aV]V^^VZiY] _RaQX_] XQpSpc5 hc_ `a_TaQ]]l
^Q c_] Y\Y Y^_] pXl[V5 `aVU`_\QTQojV] `_\^do Y\Y hQbcYh^do Y^6
cVa`aVcQgYo5 Sl`_\^pocbp hcY_`ݷ bc_\m WV neeV[cYS^_5 [Q[ ^Q BYݷ
1hc_ dWV SlXlSQVc ^VU_d]V^YV ‑ SVUm _hVSYU^_5 hc_ `\_f_ ^Q`YbQ^^Qp
`a_TaQ]]Q ^Q BY XQ`a_bc_ ]_WVc ݷVaVc_a]_XYcm`ݷ [_T_ dT_U^_5 ^_ YX
nc_T_ a_S^l] bhݷc_] ^YhVT_ ^V b\VUdVc25 Q Vb\Y UQWV Y ^Vc5 c_ o6\ݷ
UY U_a_WV [_]`mocVa_Sݷ ‑ `_b\VU^VV b\VUdVc `_^Y]Qcm S c_] b]lb\V5
hc_ b[_a_bcm ^Q`YbQ^Yp `a_TaQ]] 1n[_^_]Yp SaV]V^Y `a_TaQ]]YbcQ2
SQW^VV5 hV] b[_a_bcm Yf aQR_cl7

<oRYcV\p] `_U_R^lf aQbbdWUV^YZ bc_Yc baQXd WV S_XaQXYcm5 hc_
_R neeV[cYS^_bcY Yf S__RjV6c_ ^Y[c_ ^V b`aQiYSQ\D S [_^gV [_^g_S5
b[_a_bcm Yb`_\^V^Yp [_UQ [Q[ cQ[_SQp S_ ]^_TYf b\dhQpf S bQ]_] UV\V
_[QXlSQVcbp eQ[c_a_] ^V bc_\m SQW^l]5 Q SYUY]_V SaV]p aQR_cl `a_6
TaQ]]l U_S_\m^_ hQbc_ b_bc_Yc S _b^_S^_] YX _WYUQ^Yp ‑ Y Vb\Y nc_
cQ[5 neeV[cYS^_bcm `_ SaV]V^Y Yb`_\^V^Yp 1S_c c_ Vbcm Y]V^^_ Sl`_\6
^V^Yp [_UQ `a_gVbb_a_]5 [_TUQ _^ Sl`_\^pVcbp5 Q ^V bc_Yc bc_\R_] S
_hVaVU^_Z R\_[Ya_S[V2 ‑ _hVSYU^l] _RaQX_] UV\_ UVbpc_V7 >_5 db\l6
iQS5 hc_ neeV[cYS^_bcm ^Qb ^V _b_RV^^_ RVb`_[_Yc5 ^QiY _``_^V^cl
hQbc_ YX_RaQWQoc ^QYS^_6dUYS\ݷ^^lZ SXT\pU Y S_`a_iQoc5 Q hc�_ WV5
S cQ[_] b\dhQV5 ^Qb ]_WVc ^V dbca_Ycm S Y^cVa`aVcQgYY7

5\p _cSVcQ ^Q nc_c S_`a_b ^Q`_]^Y] ^V_U^_[aQc^_ `_Uhݷa[Y6
SQSiVVbp aQ^VV bS_ZbcS_ ^V[_c_alf pXl[_S5 S c_] hYb\V <Yb`Q5
\385=5 Y R_\miY^bcSQ [_]Q^U^_6b[aY`c_SlfC U\p Sl`_\^V^Yp `a_6
TaQ]]l5 ^Q`YbQ^^_Z ^Q \oR_] YX ^Yf5 ^V_Rf_UY]_ `aYbdcbcSYV
`a_TaQ]]l6caQ^b\pc_aQ5 [Q[ Rl ]l nc_c caQ^b\pc_a ^Y ^QXlSQ\YD S
hQbc^_bcY5 b_XUQcV\Y \KLU b[_\m[_ dT_U^_ ]_Tdc Y]V^_SQcm bS_ݷ UVcY6
jV [_]`Y\pc_a_]5 ^_ ^Y bSpX[Y 5F1<89>D5B>8B5145 ^Y _RpXQcV\m^_bcY
^Q\YhYp bQ]_T_ \KLU S_ SaV]p Sl`_\^V^Yp `a_TaQ]]l 1S `a_cYS_6
`_\_W^_bcm SaV]V^Y Vݷ ^Q`YbQ^Yp2 nc_ ^V _c]V^pVc7 @_UhVa[^ݷ]5 hc_
aVhm XUVbm YUݷc _R Y^cVa`aVcQc_aV pXl[Q `a_TaQ]]Ya_SQ^Yp5 c_ Vbcm
_ `a_TaQ]]^_] Y^bcad]V^cV5 [_c_al] `_\mXdVcbp `a_TaQ]]Ybc S bS_VZ
aQR_cV5 Y [_c_alZ b`a_V[cYa_SQ^ Y ^Q`YbQ^ S_ ]^_T_] b _aYV^cQgYVZ
^Q `a_TaQ]]YbcQ5 Q ^V ^Q [_^Vh^_T_ `_\mX_SQcV\p7



?;A ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

Nc_ _Rbc_pcV\mbcS_5 [Q[ ]l dSYUY] hdcm `_XWV5 _[QXlSQVcbp [\o6
hVSl] `aY baQS^V^YY bcaQcVTYZ Yb`_\^V^Yp5 cQ[ hc_ ]l S_Xm]ݷ] ^Q
S__adWV^YV `a_bcVZiYZ [aYcVaYZ5 `_XS_\pojYZ aQXUV\Ycm Y^cVa`aV6
cQgYo Y [_]`Y\pgYo7 6b\Y U\p Sl`_\^V^Yp `a_TaQ]]l5 ^Q`Y6
bQ^^_Z ^Q [Q[_]6c_ pXl[V `a_TaQ]]Ya_SQ^Yp5 ^dW^_ Vݷ Yb6
f_U^lZ cV[bc `_UQcm ^Q Sf_U UadT_Z `a_TaQ]]V5 c_ aVhm YUݷc
_R Y^cVa`aVcYadV]_] Yb`_\^V^YY5 Q `a_TaQ]]Q5 Yb`_\^pojQp
nc_c Ybf_U^lZ cV[bc5 U_\W^Q ^QXlSQcmbp Y^cVa`aVcQc_a_] S^V
Sbp[_Z XQSYbY]_bcY _c c_T_5 [Q[ Y]V^^_ S^dcaY ^Vݷ aVQ\YX_SQ^_ Yb`_\6
^V^YV `a_TaQ]]^_T_ [_UQ5 `_bcd`QojVT_ ^Q Sf_U7 6b\Y WV `a_TaQ]6
]Q ]_WVc Rlcm _ccaQ^b\Ya_SQ^Q S Yb`_\^pV]lZ eQZ\5 U\p
Sl`_\^V^Yp [_c_a_T_ `aYbdcbcSYV caQ^b\pc_aQ ^V caVRdVcbp5
aVhm b\VUdVc SVbcY _ [_]`Y\pgYY7

; nc_]d WV bQ]_]d [aYcVaYo ]_W^_ `_U_ZcY b UadT_Z bc_a_^l7 6b6
\Y `a_TaQ]]Ybc ^V pS\pVcbp VUY^bcSV^^l] `_\mX_SQcV\V] b_RbcSV^^_Z
`a_TaQ]]l5 c_5 `_6SYUY]_]d5 b\VUdVc `aVU`_\QTQcm5 hc_ bYbcV]Q5 Y\Y5
Vb\Y dT_U^_5 _[adWV^YV5 S [_c_a_] `a_TaQ]]Q RdUVc Sl`_\^pcmbp5 S
_RjV] b\dhQV _c\YhQVcbp _c _[adWV^Yp5 S [_c_a_] Vݷ `YbQ\Y7 ;\o6
hVSl] U\p aQXUV\V^Yp bcaQcVTYZ Sl`_\^V^Yp ]_W^_ bhYcQcm S_`a_b5
^dW^l \Y Y^bcad]V^cl `a_TaQ]]YbcQ U\p Sl`_\^V^Yp ^Q`YbQ^^_Z
`a_TaQ]]l5 Y\Y UQWV `aVU`_\QTQVc \Y `a_TaQ]]Q U_bcd`^_bcm Y^6
bcad]V^c_S `a_TaQ]]YbcQ S_ SaV]p Sl`_\^V^Yp7 @_\_WYcV\m^lZ _c6
SVc b__cSVcbcSdVc Y^cVa`aVcYadV]_]d Yb`_\^V^Yo5 _caYgQcV\m^lZ ‑
[_]`Y\YadV]_]d7 3 hQbc^_bcY5 d`_]p^dc_V SliV dcSVaWUV^YV5 hc_
]Y[a_[_U S `a_gVbb_aV UV\QVc Y^cVa`aVcYadV]l] S__RjV \oR_V Yb`_\6
^V^YV5 ]l b `_]_jmo ^QiVT_ [aYcVaYp _cbV[\Y5 SVUm ]Y[a_[_U ^Y[_Y]
_RaQX_] ^V _c^_bYcbp [ Y^bcad]V^cQ] `a_TaQ]]YbcQ7

BaQXd WV `aYUݷcbp `aYX^Qcm5 hc_ cQ[_Z [aYcVaYZ c_WV _[QXlSQVc6
bp ^V S`_\^V hݷc[Y]5 `_b[_\m[d U\p Sl`_\^V^Yp `a_TaQ]]l `aQ[cYhV6
b[Y ^Y[_TUQ ^V caVRdocbp SbV Y^bcad]V^cl5 Yb`_\mXdV]lV `a_TaQ]]Y6
bc_] ‑ dW S_ Sbp[_] b\dhQV SQ] SapU \Y `_caVRdVcbp U\p Sl`_\^V^Yp
`a_TaQ]]l Y]V^^_ c_c aVUQ[c_a cV[bc_S5 S [_c_a_] `a_TaQ]]Ybc Vݷ
^QRaQ\7

3 Ybc_aYY bdjVbcS_SQ\Y Y cQ[YV bYbcV]l `a_TaQ]]Ya_SQ^Yp5 S [_c_alf
`a_TaQ]]d ]_W^_ Rl\_ XQ`dbcYcm c_\m[_ YX^dcaY bYbcV]l5 Q bQ]Q bYbcV]Q \YR_
S[\ohQ\Q S bVRp cV[bc_SlZ aVUQ[c_a U\p aQR_cl b [_U_] `a_TaQ]]l5 \YR_5 fdWV
c_T_5 S__RjV ^V Rl\Q aQbbhYcQ^Q ^Q `aY]V^V^YV aVUQ[c_a_S cV[bc_S5 Q S]Vbc_
nc_T_ `_XS_\p\Q e_a]Ya_SQcm Y YX]V^pcm cV[bc `a_TaQ]]l [Q[Y]6c_ UadTY]
b`_b_R_]D aQR_cd b cQ[Y] Y^cVa`aVcQc_a_] 2VZbY[Q ]l _RbdWUQ\Y ^Q bca7 ;;7
F_hVcbp ^QUVpcmbp5 hc_ Yf SaV]p `a_i\_7

B_ baVUbcSQ]Y _c\QU[Y bYcdQgYp5 [Q[ ]l ]_T\Y dRVUYcmbp5 ^Vb[_\m[_ fd6
WV7 ?hVSYU^_5 hc_ `_\mX_SQcV\o ncY Y^bcad]V^cl `_\VX^l `aY]Va^_ [Q[ alRV
X_^cY[D UQWV Vb\Y `_\mX_SQcV\m S^VXQ`^_ `_`QUݷcbp d]VojYZ `a_TaQ]]Ya_6
SQcm5 \VXcm S `_ca_fQ hdW_Z `a_TaQ]]l V]d5 b[_aVV SbVT_5 ^V XQf_hVcbp7 CV]
^V ]V^VV _c cVf WV `aYb^_`Q]pc^lf aVQ\YXQgYZ L?==?> U9C@ _c\QUhY[ ^Y[Q[



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?;B

^V _c_aSQcm5 Y bc_Yc R_\mi_T_ cadUQ UQWV `a_bc_ ^V UQcm Y^cVa`aVcQc_ad S
nc_c _c\QUhY[ SlSQ\Ycmbp 1S c_] hYb\V `aY b_SVaiV^^_ [_aaV[c^lf UVZbcSYpf
`_\mX_SQcV\p Sa_UV ^QWQcYp LDB<6L27

=_W^_5 [_^Vh^_5 bhYcQcm _`aVUV\pojY] [_]`_^V^c_] bYbcV]l
`a_TaQ]]Ya_SQ^Yp Y]V^^_ caQ^b\pc_a5 c_ Vbcm cd `a_TaQ]]d5 [_c_aQp
^V`_baVUbcSV^^_ Q^Q\YXYadVc Ybf_U^lZ cV[bc ‑ ^_ c_TUQ `_\dhYcbp5
hc_ pXl[Y5 caQ^b\YadV]lV S `a_]VWdc_h^_V `aVUbcQS\V^YV5 [_c_a_V
XQcV] Y^cVa`aVcYadVcbp 1cd WV 5WQSd25 b\VUdVc _c^VbcY [ [_]`Y\Yad6
V]l] ‑ ^Vb]_cap ^Q c_5 hc_ U\p Sl`_\^V^Yp `a_TaQ]]l S nc_] b\d6
hQV caVRdVcbp Y^cVa`aVcQc_a `a_]VWdc_h^_T_ `aVUbcQS\V^Yp5 hQ6
bc_ ^QXlSQV]lZ SYacdQ\m^_Z ]QiY^_Z 7 ;Q[ ]l Sb[_aV b]_WV]
dRVUYcmbp5 cQ[_Z b`_b_R Sl`_\^V^Yp `a_TaQ]]l _R\QUQVc R_\miY^6
bcS_] SQW^lf _b_RV^^_bcVZ Y^cVa`aVcQgYY5 `aYhݷ] [Q[ Vݷ U_bc_Y^bcS5
cQ[ Y ^VU_bcQc[_S5 Y S [_^cV[bcV ^QiVT_ _RbdWUV^Yp `QaQUYT] RdUVc
`aQSY\m^VV bhYcQcm VT_ Y^cVa`aVcQgYVZ ‑ ^d5 b[QWV]5 hQbcYh^_Z 7

B\VUdVc5 b UadT_Z bc_a_^l5 dhYclSQcm5 hc_ f_cm [Q[YV6c_ [_]`_6
^V^cl bYbcV]l `a_TaQ]]Ya_SQ^Yp S [Q[_]6c_ SYUV `aYbdcbcSdoc S_
SaV]p Sl`_\^V^Yp `a_TaQ]]l `_hcY SbVTUQC ^Q bVZ aQX `dcQ^Ygd S [Qa6
cY^d S^_bpc RYR\Y_cV[Y7 >Vb_]^V^^_5 RYR\Y_cV[Y ‑ nc_ Y^bcad]V^c
`a_TaQ]]YbcQ5 [_^Vh^lV `_\mX_SQcV\Y S R_\miY^bcSV bS_ݷ] ^V `aVU6
bcQS\poc5 hc_ nc_ cQ[_V7 3 b_SaV]V^^lf db\_SYpf `_hcY SbVTUQ 1Vb\Y
^V `aVU`aY^pcm gV\V^Q`aQS\V^^lf ]Va2 Yb`_\^pV]lZ eQZ\5 `_\dhV^6
^lZ b `_]_jmo [_]`Y\pc_aQ BY Y\Y BY445 RdUVc caVR_SQcm ^Q\Y6
hYp UY^Q]YhVb[Yf RYR\Y_cV[;95 hc_5 [bcQcY T_S_ap5 hQbc_ `_a_W6
UQVc bdjVbcSV^^lV `a_R\V]l ‑ ^V`VaV^_bY]_bcm Yb`_\^pV]lf eQZ\_S5
[_^e\Y[cl SVabYZ5 YXRlc_h^lZ aQbf_U _`VaQcYS^_Z `Q]pcY Y c7 U7 ‑
[_c_alV `a_TaQ]]Ybcb[Qp `dR\Y[Q `_hV]d6c_ `aVU`_hYcQVc YT^_aYa_6
SQcm7 5QWV Vb\Y d ^Qb Vbcm bcQcYhVb[YV SVabYY SbVf ^dW^lf RYR\Y_cV[
1dSl5 nc_ UQ\V[_ ^V SbVTUQ cQ[2 Y ]l S_b`_\mXdV]bp `aY bR_a[V [\oh_]
6CD1D935 RYR\Y_cV[Y 1`aQSUQ5 ^Q bVZ aQX ‑ c_\m[_ cV ]_Ud\Y5 [_c_alV
caVRdocbp ^QiVZ `a_TaQ]]V2 Sbݷ aQS^_ _[QWdcbp `aYbdcbcSdojY]Y S_
SaV]p Yb`_\^V^Yp5 `a_bc_ _^Y RdUdc S[\ohV^l S b_bcQS Yb`_\^pV]_T_
eQZ\Q7 @aY Sbݷ] `aY nc_] pXl[ ^V `_SVa^ݷcbp ^QXSQcm Y^cVa`aVcQ6
gYVZ Yb`_\^V^YV `a_TaQ]]5 ^Q`YbQ^^lf ^Q BY Y _c[_]`Y\Ya_SQ^^lf
_Rlh^l] U\p nc_T_ pXl[Q `dc7[ݷ

@dcQ^Ygl U_RQS\pVc Vjݷ Y c_c eQ[c5 hc_ ^Q ^V[_c_alf `\Qce_a]Qf ‑ S
hQbc^_bcY5 S bYbcV]Qf \Y^VZ[Y `9>4?GC5 Q cQ[WV S R_\miY^bcSV bYbcV] U\p ]_6
RY\m^lf dbca_ZbcS ‑ Y^cVa`aVcQc_al cVf Y\Y Y^lf SYacdQ\m^lf ]QiY^ `aY6
bdcbcSdoc QRb_\oc^_ SbVTUQ Y S_b`aY^Y]Qocbp [Q[ hQbcm _`VaQgY_^^_Z bYbcV6
]l;:C U\p `9>4?GC nc_ 7WN]5 U\p J>4B?94 ‑ SYacdQ\m^Qp ]QiY^Q5 Yb`_\^pojQp
RQZc6[_U pXl[Q 5WQSQ 1S bcQalf SVabYpf ‑ M1<F9;5 S R_\VV ^_Slf ‑ J[]5 [_c_6

;95Y^Q]YhVb[YV RYR\Y_cV[Y ^V_U^_[aQc^_ d`_]Y^Q\Ybm S `aVUlUdjYf c_]Qf5
b]7 c7 :5 5<7@7>ݷ c7 ;5 T\7 =7:;5 Q S ;7>7;:ݷ ]l Yf UQWV Yb`_\mX_SQ\Y7

;:3 aQbiYaV^^_] b]lb\V nc_T_ cVa]Y^Q5 c_ Vbcm ^V [Q[ hQbcm pUaQ5 Q [Q[ _RpXQ6
cV\m^lZ [_]`_^V^c _RSVb[Y7
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alZ X^Q]V^Yc cV]5 hc_ Q^ݷ f_Udݷ caQ^b\YadVc RQZc6[_U S ]QiY^^lV Y^bcad[gYY
`a_gVbb_aQ27 ;_]`_^V^c5 TQaQ^cYa_SQ^^_ U_bcd`^lZ ^Q YXRaQ^^_Z `\Qce_a]V5
bhYcQcm hQbcmo bYbcV]l `a_TaQ]]Ya_SQ^Yp ^VS_X]_W^_7 5_SVaiQVc UV\_ Vjݷ Y
c_c eQ[c5 hc_ pUaQ bYbcV] bV]VZbcSQ `9>4?GC SbVTUQ b`apcQ^l XQ UY^Q]YhVb[_Z
RYR\Y_cV[_Z5 Yf bYbcV]^lV SlX_Sl ^YTUV ^V U_[d]V^cYa_SQ^l5 Q RYR\Y_cV[Q5
aVQ\YXdojQp `9>4?GC JYR5 _RpXQcV\m^Q U\p Sl`_\^V^Yp \oR_Z `a_TaQ]]l Y
^Y[Q[_Z bcQcYhVb[_Z bR_a[Y5 VbcVbcSV^^_5 ^V `_UaQXd]VSQVc7

@_`a_RdV] `aVU\_WYcm Slf_U YX cVa]Y^_\_TYhVb[_T_ \QRYaY^cQ7
?hVSYU^_5 hc_ hݷc[_Z TaQ^Ygl ]VWUd [_]`Y\pgYVZ Y Y^cVa`aVcQgY6
VZ ]l _R_X^QhYcm ^V ]_WV]5 YX hVT_ b\VUdVc5 hc_ Yb`_\^V^YV ]_WVc
Rlcm R_\VVݷ Y^cVa`aVcYadV]l]ݷ Y V^VV[ݷ Y^cVa`aVcYadV]l]7ݷ CV`Vam
dWV Sbݷ bcQ^_SYcbp b_SbV] `a_bc_C bcaQcVTYo Yb`_\^V^Yp `a_TaQ]6
]l b\VUdVc bhYcQcm cV] R_\VV Y^cVa`aVcYadV]_Z5 hV] R_\miV
[_]`_^V^c_S bYbcV]l `a_TaQ]]Ya_SQ^Yp 1Y^bcad]V^c_S `a_6
TaQ]]YbcQ2 caVRdVcbp U\p Sl`_\^V^Yp `a_TaQ]]l7 3 nc_] b]lb6
\V `aY]Val `a_TaQ]] ^Q pXl[V QbbV]R\VaQ5 [_c_alV ]l aQbb]QcaYSQ6
\Y S caVcmVZ hQbcY [^YTY 1S_ Sc_a_] c_]V25 b\VUdVc bhYcQcm `_\^_bcmo
[_]`Y\YadV]l]Y5 `_b[_\m[d U\p Yf Sl`_\^V^Yp ^V caVRdVcbp ^Y[Q6
[Yf n\V]V^c_S bYbcV]l `a_TaQ]]Ya_SQ^Yp5 `_\dhQV]lV Yb`_\^pV]lV
eQZ\l QRb_\oc^_ bQ]_U_bcQc_h^l5 ^Y[Q[Yf RYR\Y_cV[ ^V b_UVaWQc5
Q XQSYbpc `aY nc_] c_\m[_ _c S_X]_W^_bcVZ gV^caQ\m^_T_ `a_gVbb_6
aQ Y pUaQ _`VaQgY_^^_Z bYbcV]l7 @aQ[cYhVb[Y cQ[_T_ WV da_S^p ‑
`_\^_T_ _cbdcbcSYp UQWV ^Q]ݷ[_S ^Q Y^cVa`aVcQgYo ‑ ]l U_bcYT\Y5
^Q`YbQS ^Q BY `a_TaQ]]d RVX Yb`_\mX_SQ^Yp bcQ^UQac^_Z RYR\Y_cV[Y
1b]7 c7 ;5 25;:7=ݷ ^_ cQ] ^Q] ^Vb[_\m[_ `_SVX\_ ‑ S `a_TaQ]]V ^V `_6
caVR_SQ\_bm ^YhVT_ YX cVf S_X]_W^_bcVZ pXl[Q BY 1bQ]_T_ pXl[Q5 ^V
RYR\Y_cV[Y125 [_c_alV [_]`Y\pc_a 733 aVQ\YXdVc S RYR\Y_cV[V <927337

:;7>7=7 9^cVa`aVcQgYp [Q[ `QaQUYT]Q
3_ SaV]p Yb`_\^V^Yp `a_TaQ]]l5 Vb\Y cQ[_S_V pS\pVcbp `_\^_bcmo

Y^cVa`aVcYadV]l]5 U_bcd`^l [Q[ caQ^b\pc_a 1Y^cVa`aVcQc_a25 cQ[ Y
Ybf_U^lZ cV[bc `a_TaQ]]l5 Y ncd U_bcd`^_bcm Rl\_ Rl cadU^_ `a_6
YT^_aYa_SQcmD _U^Q YX _b_RV^^_bcVZ Y^WV^Va^_T_ ]li\V^Yp b_bc_Yc
S c_]5 hc_ _c^_bYcV\m^_ \oR_Z _c[alSQojVZbp S_X]_W^_bcY S T_\_6
Sd bQ]Y b_R_Z `aYf_Upc aQX^__RaQX^lV b`_b_Rl Vݷ `aY]V^V^Yp [ aV6
iV^Yo `aQ[cYhVb[Yf XQUQh7 ?U^_ cQ[_V `aY]V^V^YV ^Q] dWV SbcaV6
hQ\_bm ‑ nc_ `aY]YcYS N_JU5 `_XS_\pojYZ Yb`_\^Ycm `a_YXS_\m^lZ
eaQT]V^c [_UQ5 be_a]Ya_SQ^^_T_ S_ SaV]p Yb`_\^V^YpD ^_ S_X]_W^_6
bcY5 _c[alSQojYVbp S bY\d U_bcd`^_bcY [Q[ Y^cVa`aVcQc_aQ5 cQ[ Y
bQ]_Z `a_TaQ]]l5 ncY] _c^oUm ^V YbhVa`lSQocbp7

@aVUbcQS\pVcbp _hVSYU^l]5 hc_ Y^cVa`aVcYadV]Qp `a_TaQ]]Q
d`aQS\pVc Y^cVa`aVcQc_a_]C S bQ]_] UV\V5 SVUm Y^cVa`aVcQc_a UVZ6
bcSdVc S b__cSVcbcSYY b cV]5 hc_ ^Q`YbQ^_ S `a_TaQ]]V5 S Rd[SQ\m^_]
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b]lb\V Sl`_\^pp d[QXQ^Yp5 YX [_c_alf `a_TaQ]]Q5 b_RbcSV^^_ T_S_6
ap5 b_bc_Yc7 CV] ^V ]V^VV S_X]_W^_bcY Y^cVa`aVcQc_aQ5 U_bcd`^lV
Sl`_\^pojVZbp `a_TaQ]]V5 ]_Tdc Rlcm ^Vb[_\m[_ _TaQ^YhV^^l]Y ‑
`a_bc_ `_c_]d5 hc_ S Y^cVa`aVcQc_aV hc_6c_ ^V aVQ\YX_SQ^_5 \YR_ 1hc_
S [_^cV[bcV ^QiVT_ _RbdWUV^Yp ^Q]^_T_ Y^cVaVb^VV2 b_XUQcV\p] Y^6
cVa`aVcQc_aQ c_c Y\Y Y^_Z Qb`V[c VT_ S_X]_W^_bcVZ `a_bc_ ^V `aYi\_
S T_\_Sd bUV\Qcm `a_TaQ]]^_ d`aQS\pV]l] ‑ Y\Y UQWV ^Q_R_a_c5 QSc_6
al Y^cVa`aVcQc_aQ ]_T\Y ^Q]VaV^^_ bUV\Qcm cV Y\Y Y^lV VT_ Qb`V[cl
^VU_bcd`^l]Y Sl`_\^pV]_Z `a_TaQ]]V7

@aV[aQb^l] `aY]Va_] nc_T_ ]_WVc `_b\dWYcm Y^cVa`aVcQc_a
Q?@5<5CC5 [_c_alZ ]l YXdhQ\Y S D<7::ݷ [Q[ ]l `_]^Y]5 nc_c Y^cVa6
`aVcQc_a _RaQRQclSQVc apU UYaV[cYS5 `_XS_\pojYf _RkpS\pcm Y _`Y6
blSQcm ^_SlV _RkV[cl5 S c_] hYb\V ed^[gYY Y cY`l5 `a_b]QcaYSQcm
bdjVbcSdojYV _RkV[cl Y UQWV aVUQ[cYa_SQcm Yf [_U5 Y5 S U_SVaiV6
^YV SbVT_5 `_UUVaWYSQVc UYaV[cYSd GB9D55 b `_]_jmo [_c_a_Z ]_W^_
SlUQcm S `_c_[ SlS_UQ ^V[YZ `_cV^gYQ\m^_ RVb[_^Vh^lZ b`Yb_[5 `aY6
hݷ] SlUQSQcm VT_ `_ ]VaV SlhYb\V^Yp VT_ n\V]V^c_S5 ^V U_WYUQpbm5
`_[Q _^ RdUVc be_a]Ya_SQ^ gV\Y[_] 1hVT_ ]_WVc S__RjV ^Y[_TUQ ^V
`a_YX_ZcY27 >_ `aY nc_] ^Y _U^Q YX UYaV[cYS5 U_bcd`^lf ^Q SVaf^V]
da_S^V 1RdUm c_ S bVQ^bV Y^cVaQ[cYS^_Z aQR_cl Y\Y S eQZ\V b[aY`cQ25
^V ]_WVc SbcaVcYcmbp S cV\V ed^[gYY ‑ Y5 [Q[ b\VUbcSYV5 aQR_cQojQp
`a_TaQ]]Q ^V ]_WVc bUV\Qcm ^YhVT_ cQ[_T_5 U\p hVT_ caVRdocbp SbV ncY
UYaV[cYSlD Yf `aY]V^V^YV ‑ `aVa_TQcYSQ `a_TaQ]]YbcQ7

>VU_bcd`^_bcm `a_TaQ]]V UYaV[cYS SVaf^VT_ da_S^p S b\dhQV
Q?@5<5CC ‑ b[_aVV b\VUbcSYV QSc_ab[_T_ XQ]lb\Q5 Y]VSiVT_ gV\mo b_6
faQ^Ycm ed^[gY_^Q\m^do hYbc_cd pXl[Q F_d`D ^_ S R_\miY^bcSV b\d6
hQVS _TaQ^YhV^Yp cQ[_T_ a_UQ5 ^V Y]Vp hݷc[_T_ Y `_^pc^_T_ 1WV\QcV\m6
^_ ‑ `_^pc^_T_ UQWV YUY_cQ]2 _Rkpb^V^Yp5 UVaWQcbp ^VU_\T_ \YR_
S__RjV ^V XQ[\QUlSQocbp S aVQ\YXQgYo Y^cVa`aVcQc_aQ b bQ]_T_ ^Q6
hQ\Q7 3 aVXd\mcQcV `a_TaQ]]Q S_ SaV]p Yb`_\^V^Yp `_\dhQVc U_bcd` [_
SbV]d5 hc_ YX^QhQ\m^_ `aVU^QX^QhV^_ S `_]_jm `a_TaQ]]Ybcd Y Sa_UV
Rl U_\W^_ Yb`_\mX_SQcmbp ^V S_ SaV]p Yb`_\^V^Yp5 Q S_ SaV]p b_6
XUQ^Yp `a_TaQ]]l7 @_\dhYS `_\^do S\Qbcm ^QU bS_Y] b_RbcSV^^l]
Yb`_\^YcV\V]5 `a_TaQ]]Q ]_WVc Q^Q\YXYa_SQcm bQ]Q bVRp5 dX^QSQcm Y
_RaQRQclSQcm 1S SYUV `a_bclf bca_[2 Y]V^Q `VaV]V^^lf5 ed^[gYZ Y
UadTYf _RkV[c_S5 YX]V^pcm SbV ncY _RkV[cl 1c_ Vbcm bS_Y b_RbcSV^^lV
eaQT]V^cl5 `_`a_bcd ‑ bQ]d bVRp25 ]_WVc `VaV^QbcaQYSQcm Y^cVa`aV6
cQc_a ‑ S`\_cm U_ c_T_5 hc_ _^ `VaVbcQݷc `_^Y]Qcm Ybf_U^lZ cV[bc
c_Z `a_TaQ]]l5 [_c_ado bVZhQb Sl`_\^pVc5 Y\Y ^QhY^QVc `_^Y]Qcm
VT_ [Q[6c_ ^V cQ[7

3bV ncY S_X]_W^_bcY YXSVbc^l `_U _RjY] ^QXSQ^YV] 7ݷaVe\V[bYpݷ
BQ]_ `_^pcYV aVe\V[bYY Rl\_5 bdUp `_ SbV]d5 SSVUV^_ 2aQZQ^_] B]Y6
c_] S aQR_cV d<=f7 B]Yc _`YblSQVc SlhYb\V^YV `a_TaQ]]l S SYUV bSp6
XVZ ]VWUd caV]p U_]V^Q]YC bY^cQ[bYhVb[Y] U_]V^_] 1Ybf_U^lZ [_U25
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U_]V^_] S^dcaV^^VT_ `aVUbcQS\V^Yp `a_TaQ]]l Y U_]V^_] aVQ\m^_6ݷ
T_ ]YaQ7ݷ 3 cVa]Y^Qf5 SSVUݷ^^lf B]Yc_]5 pXl[ `a_TaQ]]Ya_SQ^Yp
`_UUVaWYSQVc bcad[cda^do aVe\V[bYo 1CDBE3DEB1< B5fl53D9?>25 Vb\Y _^
`_XS_\pVc Q^Q\YXYa_SQcm Y\Y YX]V^pcm _RkV[cl S^dcaV^^VT_ U_]V^Q7
6b\Y WV pXl[ `_XS_\pVc S]ViQcmbp S `a_gVbb SlhYb\V^Yp 1^_a]Q\YXQ6
gYY `_ B]Ycd25 c7 V7 `aVU_bcQS\pVc `ap]_Z U_bcd` [ SlhYb\YcV\m^_]d
[_^cV[bcd `a_TaQ]]l5 aVhm YUݷc _ `_SVUV^hVb[_Z aVe\V[bYY 12581F9?B1<
B5fl53D9?>27

5\p _RVb`VhV^Yp `_UUVaW[Y aVe\V[bYY Ybf_U^lZ cV[bc `a_TaQ]]l
Y8Y\Y Vݷ S^dcaV^^VV `aVUbcQS\V^YV5 Q cQ[WV aQX^__RaQX^lV Qb`V[cl
Y^cVa`aVcQc_aQ Y VT_ aQR_cl U_\W^l Rlcm _c_RaQWV^l ^V[Y]Y _Rk6
V[cQ]Y5 U_bcd`^l]Y Sl`_\^pojVZbp `a_TaQ]]V5 b S_X]_W^_bcmo Sl6
`_\^pcm ^QU ncY]Y _RkV[cQ]Y ^V[_c_alZ ^QR_a _`VaQgYZ7 Nc_ hQbc_
_R_X^QhQoc cVa]Y^_] 5ݷaVYeY[QgYpݷ `aYiVUiY] YX eY\_b_eYY7

Hc_Rl `_^pcm5 _ hݷ] YUݷc aVhm5 ]_W^_ `aY`_]^Ycm [_V6hc_ YX ^Q6
iYf bSVUV^YZ _ <Yb`V7 ;Q[ ]l `_]^Y]5 S nc_] pXl[V _RkV[c ed^[6
gYY ‑ cQ[_Z _RkV[c5 [_c_alZ ]l ]_WV] `aY]V^Ycm [ b`Yb[d QaTd]V^6
c_S ‑ SbVTUQ `aVUbcQS\pVc b_R_Z XQ]l[Q^YV 5 S[\ohQojVV [Q[ cV\_
ed^[gYY5 cQ[ Y X^QhV^Yp bS_R_U^lf `VaV]V^^lf5 Yb`_\mXdojYfbp S
7[ݷ^ 6bcVbcSV^^_5 nc_ bS_ZbcS_ ed^[gY_^Q\m^lf _RkV[c_S _hV^m \VT[_
_R^QadWYcm5 ]l aQbb]QcaYSQ\Y gV\lZ apU `aY]Va_S5 `_[QXlSQojYf5
hc_ \Yb`6SlhYb\YcV\m aQR_cQVc Y]V^^_ cQ[D ^_ `aY nc_] XQ]l[Q^YV
[Q[ cQ[_S_V `aVUbcQݷc S SYUV _a^_Tݷhݷ pjY[Q5ݷ `VhQc^_V `aVUbcQS\V6
^YV [_c_a_T_ ^V U_`db[QVc 1S _c\YhYV _c R_\miY^bcSQ UadTYf cY`_S
\6SlaQWV^YZ2 _RaQc^_T_ `a_hcV^Yp ed^[gYVZ B5147 VXcm\3ݷ S^dcamݷ
_RkV[cQ XQ]l[Q^Yp ^Q] ^V `_XS_\poc5 ]l ^V ]_WV] ^Y dX^Qcm5 ^Y cV]
R_\VV ]_UYeYgYa_SQcm faQ^pjVVbp S [ݷ^ cV\_ ed^[gYY5 ^Q] ^V U_6
bcd`V^ ^Y S [Q[_] SYUV b`Yb_[ XQ[_^bVaSYa_SQ^^lf bS_R_U^lf `VaV6
]V^^lf Y Yf X^QhV^YZD _R^QadWYcm bS_ZbcSQ XQ]l[Q^Yp ]_W^_ c_\m[_
_`_baVU_SQ^^_5 UV]_^bcaYadp5 [Q[ ncY XQ]l[Q^Yp aQR_cQoc7 B_RbcSV^6
^_ T_S_ap5 Y]V^^_ cQ[ ‑ `_ [_bSV^^l] `aYX^Q[Q] ‑ Y Ybb\VUdocbp
hݷa^lV pjY[Y5 Vb\Y T_S_aYcm _R Yb[_^^_] b]lb\V nc_T_ cVa]Y^Q YX
_R\QbcY n`YbcV]_\_TYY7

CV`Vam `aVUbcQSY] bVRV5 hc_ ]l YX]V^Y\Y c_c Y\Y Y^_Z Y^cVa`aV6
cQc_a <Yb`Q 1Y\Y S__RjV ^Q`YbQ\Y ^_SlZ b ^d\p2 cQ[5 hc_ S^dcaV^^VV
dbca_ZbcS_ XQ]l[Q^Yp bcQ\_ _c[alc_ U\p aQR_cl b ^Y] ‑ ^Q`aY]Va5
S ^QiV] Y^cVa`aVcQc_aV `_pSY\Ybm Sbca_V^^lV ed^[gYY5 `_XS_\po6
jYV YXS\Vhm Y ]_UYeYgYa_SQcm cV\_ XQ]l[Q^Yp 1dWV bdjVbcSdojVT_25
`_\dhYcm b`Yb_[ bS_R_U^lf `VaV]V^^lf5 dX^Qcm Y YX]V^Ycm X^QhV^YV5
bSpXQ^^_V S UQ^^_] XQ]l[Q^YY b [QWU_Z YX ^Yf7 >YhVT_ ^VS_X]_W^_6
T_ S b_XUQ^YY cQ[_T_ Y^cVa`aVcQc_aQ5 S__RjV T_S_ap5 ^Vc5 f_cp WYX^m
aVQ\YXQc_a_S bcQ^Vc ^Vb[_\m[_ cadU^VV;;5 Y c_TUQ ]_W^_ RdUVc b[Q6

;;>Q`aY]Va5 Y]ݷ^ bS_R_U^lf `VaV]V^^lf S XQ]l[Q^YY _Rlh^_ `a_bc_ ^Vc5 Q cV\_
ed^[gYY `aVUbcQS\V^_ ^V[Y] b`Yb[_]5 S [_c_a_] ]_W^_ ^V _R^QadWYcm bY]S_\_S5
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XQcm5 hc_ S^dcaV^^_bcY XQ]l[Q^YZ `_USVaT\Ybm aVYeY[QgYY Y\Y Rl\Y
aVYeYgYa_SQ^l7

3 nc_] `\Q^V `a_jV SbVT_ _Rbc_pc UV\Q b Ybf_U^l] cV[bc_] `a_6
TaQ]]l5 Vb\Y _^ U_bcd`V^ Y Sl`_\^pVcbp Y]V^^_ S SYUV cV[bcQ 1[Q[ S
b\dhQV ]3<2 ‑ U\p VT_ aVYeY[QgYY ^V ^dW^_ YX_RaVcQcm ^YhVT_ ^_S_6
T_5 aQR_cQ b cV[bc_Sl]Y bca_[Q]Y Y cQ[ `aVUdb]_caV^Q S \oR_] pXl[V
`a_TaQ]]Ya_SQ^Yp5 ^dW^_ c_\m[_ `aVUdb]_caVcm [Q[YV6c_ `aY]YcYSl
U\p U_bcd`Q [ cV[bcd `a_TaQ]]l Y U\p XQ]V^l eaQT]V^c_S `a_TaQ]6
]l ^_Sl]Y SVabYp]YD _Rlh^_ cQ[_Z XQ]V^V `_USVaTQocbp `_U`a_TaQ]6
]l gV\Y[_]5 ^_ XUVbm S_X]_W^l bQ]lV aQX^__RaQX^lV SQaYQ^cl7 6b\Y
WV Y^cVa`aVcQc_a `VaVS_UYc `a_TaQ]]d S ^V[_V S^dcaV^^VV `aVUbcQS6
\V^YV Y Sl`_\^pVc dWV VT_ 1Q R_\miY^bcS_ Y^cVa`aVcQc_a_S Y]V^^_
cQ[ Y `_bcd`Qoc25 aVYeY[QgYp cV[bcQ `a_TaQ]]l `_caVRdVc SSVUV^Yp
b`VgYQ\m^lf ed^[gYZ5 aQR_cQojYf b ncY] S^dcaV^^Y] `aVUbcQS\V^Y6
V]5 Y5 b[_aVV SbVT_5 b`VgYQ\m^lf _RkV[c_S5 b__cSVcbcSdojYf bQ]_]d
`aVUbcQS\V^Yo7

3 Y^cVa`aVcQc_aQf <Yb`Q5 [_c_alV ]l aQbb]QcaYSQ\Y5 S^dcaV^^VV
dbca_ZbcS_ XQ]l[Q^YZ ^VU_bcd`^_ 1c_ Vbcm ^V aVYeYgYa_SQ^_25 Q S_c5
b[QWV]5 Y]V^Q bY]S_\_S aVYeYgYa_SQ^l S \oR_Z bdjVbcSdojVZ SVa6
bYY <Yb`QC ]l ]_WV] `_\dhYcm Y]p XQUQ^^_T_ bY]S_\Q S SYUV bca_[Y
Y ^QZcY 1Y\Y b_XUQcm2 bY]S_\ `_ VT_ bca_[_S_]d Y]V^Y7 >Q`_]^Y]5 hc_
S ;:7:7::ݷ ]l _RbdWUQ\Y ncd S_X]_W^_bcm5 d[QXQ\Y5 _c[dUQ _^Q SXp6
\Qbm Y `_hV]d S b_SaV]V^^lf db\_SYpf _^Q [QWVcbp ^V\V`_Z7 >Q nc_]
`aY]VaV SYU^_5 hc_ aVYeY[QgYp ‑ nc_ _c^oUm ^V SbVTUQ f_a_i_7

@_[Q aVhm YUݷc _ bcad[cda^_Z aVe\V[bYY5 Sbݷ SlT\pUYc U_S_\m^_
`a_bc_5 Vݷ `a_pS\V^Yp SbcaVhQocbp ^V c_\m[_ S Y^cVa`aVcYadV]lf5 ^_
Y S hQbcYh^_ [_]`Y\YadV]lf pXl[Qf5 cQ[Yf [Q[ 5WQSQ7 9^_TUQ XQ6
hQc[Y aVe\V[bYY ]_W^_ ^QZcY UQWV S `a_TaQ]]Qf ^Q BY ‑ ^Q`aY]Va5
`aY Yb`_\mX_SQ^YY UY^Q]YhVb[Y bSpXlSQV]lf RYR\Y_cV[ `aYf_UYcbp
_`VaYa_SQcm Y]V^Q]Y ed^[gYZ7

3bݷ bcQ^_SYcbp ^Q]^_T_ Y^cVaVb^VV5 Vb\Y aQbb]QcaYSQcm aVe\V[bYo
`_SVUV^hVb[do7 5_ _`aVUV\ݷ^^_Z bcV`V^Y `a_pS\V^YV] `_SVUV^hVb[_Z
aVe\V[bYY ]_W^_ bhYcQcm [_^cY^dQgYY 5 X^Q[_]lV ^Q] `_ \385=5
1b]7 2=7;7::ݷ ‑ _^Y5 [Q[ ]_W^_ U_TQUQcmbp5 aVYeYgYadoc b_bc_p^YV
SlhYb\YcV\pD ^_ bc_a_^^Y[Y aVe\V[bYY ^Q nc_] _bcQ^QS\YSQcmbp ^V b_6
RYaQocbp Y _RbdWUQoc S_X]_W^_bcm aVYeYgYa_SQcm ^V`_baVUbcSV^^_
bcad[cdal UQ^^lf5 b `_]_jmo [_c_alf Y^cVa`aVcQc_a Sl`_\^pVc `a_6
TaQ]]d7 2aQZQ^ B]Yc S bS_VZ aQR_cV _c]VhQVc5 hc_ S cQ[_] b\dhQV YX6
]V^V^Yp5 S^_bY]lV S bcad[cdal UQ^^lf Y^cVa`aVcQc_aQ `a_TaQ]]_Z5
]_Tdc S_ZcY S [_^e\Y[c b YX]V^V^Yp]Y5 [_c_alV S^_bYc S ^Yf WV bQ]
Y^cVa`aVcQc_a S f_UV bS_VZ _Rlh^_Z aQR_clD cQ[_Z [_^e\Y[c _^ ^QXl6
SQVc Y^ca_b`V[cYS^l]ݷ ^Q\_WV^YV]7ݷ 2_a_cmbp b Y^ca_b`V[cYS^l]Y
b__cSVcbcSdojYf bS_R_U^l] `VaV]V^^l] Y e_a]Q\m^l] `QaQ]VcaQ] ed^[gYYD cQ[
hc_ bUV\Qcm Sbݷ nc_ U_bcd`^l] hVaVX ed^[gYY RdUVc ^V cQ[ `a_bc_ ‑ ^_ S_X]_W^_7
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^Q\_WV^Yp]Y `aVU\QTQVcbp `dcݷ] `_bca_V^Yp RQi^Yݷ Y^cVa`aVcQc_6
a_Sݷ 1aVe\V[cYS^_Z RQi^Y5 S _aYTY^Q\V B5fl53D9F5 D?G5B25 S [_c_a_Z
^YW^YZ Y^cVa`aVcQc_a Sl`_\^pVc `_\mX_SQcV\mb[do `a_TaQ]]d5 b\V6
UdojYZ Y^cVa`aVcQc_a Sl`_\^pVc `aVUlUdjYZ Y^cVa`aVcQc_a Y cQ[
UQ\VV5 `aYhݷ] `_cV^gYQ\m^_ ‑ U_ RVb[_^Vh^_bcY7 1Sc_al bcQcmY d<>f
^Q `_\^_] bVamݷXV Q^Q\YXYadoc `a_R\V]d Y^ca_b`V[cYS^_T_ ^Q\_WV6
^Yp5 _`YbQ^^do B]Yc_]5 Y _Rkpb^poc5 [Q[ b ncY] ]_W^_ b`aQSYcmbp
RVX `_bca_V^Yp `_cV^gYQ\m^_ RVb[_^Vh^_Z RQi^Y Y^cVa`aVcQc_a_S7 HV6
T_ ^Y[c_ YX ^Yf ^V UV\QVc ‑ cQ[ nc_ ^V XQUQݷcbp S_`a_b_]5 XQhV] Sbݷ
nc_ ^dW^_7

@a_TaQ]]l5 ]V^pojYV S_ SaV]p bS_VZ aQR_cl ^V c_\m[_ bQ]Y bVRp5
^_ Y pXl[5 ^Q [_c_a_] _^Y ^Q`YbQ^l5 Q cQ[WV SbVS_X]_W^lV _UY_X^lV
`_bca_V^Yp Sa_UV aVe\V[cYS^lf RQiV^ ‑ nc_5 [ bhQbcmo5 b[_aVV Sbݷ
WV S_chY^Q QRbcaQ[c^lf cV_aVcY[_S5 Y ]_W^_ ^QUVpcmbp5 hc_ `aQ[cY6
hVb[_T_ `aY]V^V^Yp bc_\m bcaQi^lV [_^bcad[gYY ^Y[_TUQ ^V ^QZUdcD
S`a_hV]5 Vb\Y SVa^dcmbp S _R\Qbcm `aQ[cYhVb[_T_ `a_TaQ]]Ya_SQ^Yp
Y S_X]_W^_bcVZ aVe\V[bYY5 aVQ\m^_ `aY]V^pSiYfbp Y `aY]V^pojYf6
bp5 ]l _R^QadWY] gV\lZ apU 5ݷ]Vc_UY[ݷ `aY R\YX[_] aQbb]_caV^YY
SlXlSQojYf VUSQ \Y ^V cQ[_Z WV bSpjV^^lZ dWQb7

>Qh^ݷ] b pS\V^Yp5 S bS_ݷ SaV]p `_\dhYSiVT_ Q^T\YZb[_V ^QXSQ^YV
7E5B9<<1 @1D389>7 ‑ S Rd[SQ\m^_] `VaVS_UV QacYXQ^b[_V`ݷ `aYiYSQ^YV
XQ`\Qc_[ݷ 1Vb\Y dT_U^_5 `QacYXQ^b[Qp \Qc[Q25 ^_ [\ohVSl] cdc Rd6
UVc b\_S_ 5ݷQacYXQ^b[YZ`ݷ Q @1D389>7 b Q^T\YZb[_T_ _Rlh^_ ^V `VaV6
S_Upc5 cQ[ Y _bcQS\pp _c[a_SV^^_ b\V^T_Sdo b\_S_e_a]d 7ݷQchY^T`ݷ
B_bc_Yc bYV pS\V^YV `aY]Va^_ S_c S hݷ]C `a_TaQ]]Q S_ SaV]p Yb`_\6
^V^Yp `_6cYf_]d 2ݷQacYXQ^b[Y`6_`ݷ1 ]_UYeYgYadVc bQ]Q bVRp5 cQ[ hc_
hQbcm `_U`a_TaQ]] ^QhY^QVc aQR_cQcm ^V cQ[5 [Q[ ^Q`YbQ^_ S Ybf_U^_]
cV[bcV7 @_b\V nc_T_ `a_TaQ]]Q aQU_bc^_ `a_U_\WQVc Sl`_\^pcmbp7

AQX_RaQcmbp S ed^[gY_^Ya_SQ^YY `a_TaQ]]l `_b\V cQ[Yf YX]V^V6
^YZ ]_WVc _[QXQcmbp SVbm]Q XQcadU^YcV\m^_C ]l ]_WV] _^c_hݷ X^Qcm5ݷ
hc_ UV\QVc cQ Y\Y Y^Qp `_U`a_TaQ]]Q Y\Y `_UbYbcV]Q5 Y5 _R\QUQp ncY]
[c_h^lݷ X^Q^YV]5ݷ U_\T_ Yb[Qcm5 `_hV]d Sbp `a_TaQ]]Q aQR_cQVc ^V
cQ[5 [Q[ ]l _c ^Vݷ _WYUQV]D `aY nc_] ^Q] cQ[ Y ^V `aYUݷc S T_\_Sd
`_b]_caVcm5 hc_ WV Sb6ݷcQ[Y `a_Ybf_UYc `aY SlX_SV ^V[_Z f_a_i_ ^Q]
X^Q[_]_Z ed^[gYY ‑ SVUm ]l WV X^QV]5 [Q[ _^Q aQR_cQVcD ]VWUd cV]
^Q bQ]_] UV\V Vݷ UQS^l]6UQS^_ `_U]V^Y\Y5 `a_bc_ ^V S Ybf_U^_] cV[6
bcV5 Q S `Q]pcY dWV aQR_cQojVZ `a_TaQ]]l5 Y _iYR[Q5 [_c_ado ]l
RVXdb`Vi^_ YjV]5 [a_Vcbp [Q[ aQX cQ]7

B_ SaV]V^V] b\_S_ 7E5B9<<1 YX6XQ b_XSdhYp b_ b\_S_] 7?B9<<1 `aVSaQ6
cY\_bm S =?>;5I5 Q bQ] cVa]Y^5 ^l^V XSdhQjYZ [Q[ =?>;5I @1D389>75
bcQ\ _R_X^QhQcm pS\V^YV R_\VV dX[_VC [_TUQ `a_TaQ]]Q Yb`_\mXdVc
^V[do 1S^Vi^oo2 RYR\Y_cV[d5 U\p hVT_ `_UTadWQVc Vݷ S bS_o `Q]pcm5
^_ `aVWUV hV] ^QhQcm [ ^VZ _RaQjQcmbp5 S^_bYc S ^Vݷ [_aaV[cYSl5
hc_Rl `aYb`_b_RYcm RYR\Y_cV[d `_U bS_Y ^dWUl7 3`a_hV]5 aQX_RaQcm6



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?<>

bp5 hc_ `a_Ybf_UYc S cQ[_Z `a_TaQ]]V5 RdUVc ^Yhdcm ^V `a_jV5 SVUm
ed^[gY_^Ya_SQ^YV RYR\Y_cV[Y cV`Vam _c\YhQVcbp _c _`YbQ^^_T_ S U_6
[d]V^cQgYY7 1 bQ]_V Y^cVaVb^_V ^QhY^QVcbp5 [_TUQ `a_TaQ]]d ^Q pXl6
[V5 U_`db[QojV] =?>;5I @1D389>75 `Yidc ^Vb[_\m[_ hV\_SV[5 Y _U^Q
`_UbYbcV]Q ]_UYeYgYadVc ^V[do RYR\Y_cV[d5 Q UadTQp `_UbYbcV]Q5 c_6
WV Yb`_\mXdojQp cd WV bQ]do RYR\Y_cV[d5 ^Y _ [Q[Yf ]_UYeY[QgYpf
^V X^QVc Y _WYUQVc _c RYR\Y_cVh^lf ed^[gYZ Yf Ybf_U^_T_ `_SVUV^Yp7

;Q[ ^Y cadU^_ S nc_ `_SVaYcm5 _hV^m ]^_TYV \oUY dSVaV^l5 hc_
=?>;5I @1D389>7 ‑ nc_ ]_j^lZ Y `_\VX^lZ Y^bcad]V^c5 [_c_alZ ]_W6
^_ Y ^dW^_ Yb`_\mX_SQcm S `_SbVU^VS^_Z `aQ[cY[VD bdjVbcSdoc UQWV
[^YTY5 S [_c_alf `_Ua_R^_5 b Y\\obcaQgYp]Y Y `aY]VaQ]Y5 aQXRYaQ6
ocbp aQX^__RaQX^lV b\dhQY `aQ[cYhVb[_T_ `aY]V^V^Yp nc_T_ `_Uf_UQ7
5VaWYcVbm _c ncYf \oUVZ `_UQ\miV7

?c]VcY]5 hc_ hQbcYh^Qp [_]`Y\pgYp ‑ `VaVS_U S `a_]VWdc_h6
^_V `aVUbcQS\V^YV5 [_c_a_V XQcV] Sl`_\^pVcbp b`VgYQ\m^l] Y^cVa`aV6
cQc_a_] 1Y]V^^_ cQ[ aQR_cQoc 5WQSQ Y L32 ‑ ^Y[_Y] _RaQX_] ^V Yb6
[\ohQVc aVe\V[bYo 1Y S 5WQSV5 Y S L3 aVe\V[bYp cQ[ Y\Y Y^QhV `aY6
bdcbcSdVc25 ^_ `_ [aQZ^VZ ]VaV bUVaWYSQVc RVb[_^ca_\m^_V `aY]V^V^YV
]VcQ`a_TaQ]]Ya_SQ^YpC SYacdQ\m^Qp ]QiY^Q5 Sl`_\^pojQp RQZc6[_U
Y\Y UadT_V `a_]VWdc_h^_V `aVUbcQS\V^YV5 Sb6ݷcQ[Y ^V S[\ohQVc S bVRp
caQ^b\pc_a5 cQ[ hc_ b_bcap`Qcm S_ SaV]p Yb`_\^V^Yp [db_[ Ybf_U^_T_
cV[bcQ Y cdc WV S^VUaYcm VT_ S aQR_cQojdo `a_TaQ]]d ^V `_\dhYcbp7

3__RjV SQ\Ycm Sbݷ S _U^d [dhd5 ^V _c\YhQp Qb`V[cl `a_TaQ]]l5 SY6
UY]lV `_\mX_SQcV\o5 _c SbVT_ c_T_5 b hV] Y]VVc UV\_ `a_TaQ]]Ybc ‑
`aYSlh[Q U_S_\m^_ SaVU^QpD `_b\VUbcSYp cQ[_T_ `_Uf_UQ ]l ^QR\oUQ6
\Y `aY YXdhV^YY L?==?> U9C@5 TUV _iYR[Y5 _hVSYU^_ _c^_bpjYVbp [
ݷbp[Q]_]ݷ `a_TaQ]]YbcQ5 S c_] hYb\V _R^QadWYSQV]lV `aY caQ^b\p6
gYY5 _RaQRQclSQocbp c_h^_ cQ[ WV5 [Q[ _iYR[Y SS_UQ6SlS_UQ5 [_c_alf
`a_TaQ]]Ybc YXRVWQcm XQSVU_]_ ^V ]_WVc7

:;7>7>7 8QSYbY]_bcY Y bQ]_U_bcQc_h^_bcm
AQ^VV ]l dWV _RbdWUQ\Y c_c bcaQ^^lZ eQ[c5 hc_ bc_a_^^Y[Y Y^6

cVa`aVcYadV]lf pXl[_S b[\_^^l aQbb]QcaYSQcm S [QhVbcSV ^VU_bcQc[Q
Y^cVa`aVcQgYY neeV[cYS^_bcm 1[Q[ `aQSY\_5 `_ SaV]V^Y Sl`_\^V^Yp2
Y R_\VV ^YhVT_7 ;_^Vh^_5 `aQ[cY[Q `_[QXlSQVc5 hc_ neeV[cYS^_bcm Y^6
cVa`aVcYadV]_T_ Yb`_\^V^Yp5 ^Vb]_cap ^Q SbV dbY\Yp VT_ bc_a_^^Y[_S5
S `_UQS\pojV] R_\miY^bcSV b\dhQVS _bcQS\pVc WV\Qcm ]^_T_ \dhiV6
T_5 `aYhݷ] UQWV [_TUQ S^dcaY Y^cVa`aVcQc_aQ `aY]V^pVcbp `VaVS_U S
]QiY^^lZ [_U 1[Q[ S \KLU25 SVUm bQ] `_ bVRV `VaVS_U S ]QiY^^lZ
[_U c_WV `a_Ybf_UYc ^V ]T^_SV^^_7 5\p `a_TaQ]]5 Y]VojYf bdjV6
bcSV^^lZ _Rkݷ] Ybf_U^_T_ [_UQ5 Y^cVa`aVcYadojVV Yb`_\^V^YV ]_WVc
_[QXQcmbp ^V`aYT_U^l] YX6XQ U\YcV\m^_T_ SaV]V^Y XQ`db[Q `a_TaQ]6
]l5 SVUm eQ[cYhVb[Y caQ^b\pgYo `a_TaQ]]l `aYf_UYcbp `aY [QWU_]



?<? ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

XQ`db[V `a_YXS_UYcm XQ^_S_7 6bcVbcSV^^_5 b_SaV]V^^lV Y^cVa`aVcQc_6
al bcQaQocbp ncd `a_R\V]d cQ[ Y\Y Y^QhV aViYcm5 `VaVS_Up `a_TaQ]6
]d S_ S^dcaV^^VV `aVUbcQS\V^YV `_ hQbcp] `_ ]VaV ^QU_R^_bcY \YR_
b_faQ^pp bTV^VaYa_SQ^^_V S^dcaV^^VV `aVUbcQS\V^YV 1`_\^_bcmo Y\Y
hQbcYh^_2 U\p Yb`_\mX_SQ^Yp S_ SaV]p `_b\VUdojYf XQ`db[_SD bdjV6
bcS_SQ^Yp `a_R\V]l Sbݷ nc_ ^V _c]V^pVc7 >_ UV\_5 [Q[ ^Y bcaQ^^_5 ^V
S nc_]7 3_X]_W^_V b^YWV^YV neeV[cYS^_bcY `_ SaV]V^Y `aVU6
bcQS\pVc b_R_Z bdjVbcSV^^lZ5 ^_ _c^oUm ^V VUY^bcSV^^lZ Y
UQWV ^V T\QS^lZ ^VU_bcQc_[ Y^cVa`aVcQgYY7

Hc_Rl `_^pcm5 S hݷ] S UVZbcSYcV\m^_bcY b_bc_Yc XQTS_XU[Q5 Sb`_]6
^Y] SVbm]Q aQb`a_bcaQ^ݷ^^_V S b_SaV]V^^_Z R]6Y^UdbcaYY pS\V^YV ‑
XQSYbY]_bcY 1Q^T\7 45@5>45>395C27 3 _RjV] b\dhQV5 [_TUQ S _R\Q6
bcY cVf^Y[Y YUݷc aVhm _ XQSYbY]_bcY _U^_T_ _c UadT_T_5 nc_ _Rlh^_
_X^QhQVc5 hc_ S _cbdcbcSYV nc_T_ ݷ_UadT_Tݷ `VaS_V ^V ]_WVc ed^[gY6
_^Ya_SQcm Y8Y\Y Rlcm `_\VX^_D [ `aY]Vad5 [SQagVSlV ^Qadh^lV hQbl
XQSYbpc _c n\V]V^c_S `YcQ^Yp5 Q S _cbdcbcSYV cQ[_Slf 1^Q`aY]Va5 Vb\Y
SUadT n\V]V^cl `YcQ^Yp ^dW^_T_ cY`Q `VaVbcQ^dc `a_YXS_UYcm2 bcQ6
^_Spcbp RVb`_\VX^l5 c_TUQ [Q[ ]VfQ^YhVb[YV hQbl ^V XQSYbpc S__RjV
^Y _c hVT_ ‑ ]_W^_ b[QXQcm5 hc_ _^Y bQ]_U_bcQc_h^l;<7

3 `aY]V^V^YY [ [_]`mocVa^l] `a_TaQ]]Q] e_a]Q\m^_ bQ]_U_bcQ6
c_h^_bcm ^V U_bcYTQVcbp ^Y[_TUQ5 SVUm \oR_Z `a_TaQ]]V U\p aQR_cl
^dWV^ [Q[ ]Y^Y]d] [_]`mocVa5 Q `_UQS\pojV]d R_\miY^bcSd `a_6
TaQ]] ‑ Vjݷ Y _`VaQgY_^^Qp bYbcV]Q 1[Q[ ]Y^Y]d] Vݷ pUa_27 @_nc_6
]d _Rlh^_ ^VpS^_ `aVU`_\QTQoc5 hc_ XQSYbY]_bcm `a_TaQ]]l _c [_]6
`mocVaQ Y pUaQ _`VaQgY_^^_Z bYbcV]l ]_W^_ ^V `a_T_SQaYSQcm [Q[
^Vhc_ bQ]_ b_R_Z aQXd]VojVVbpD bQ]_U_bcQc_h^_Z bhYcQoc `a_TaQ]]d5
[_c_aQp ^V Y]VVc Y^lf XQSYbY]_bcVZ7

5\p [_]`Y\YadV]lf `a_TaQ]] 1Y S__RjV cQ[Yf5 [_c_alV `VaVUQ6
ocbp ^Q [_]`mocVa [_^Vh^_T_ `_\mX_SQcV\p S e_a]V5 _c\Yh^_Z _c Yb6
f_U^_T_ cV[bcQ2 _Rlh^_ SlUV\poc XQSYbY]_bcY SaV]V^Y bR_a[Y 5 [
[_c_al] _c^_bpc [_]`Y\pc_a5 RYR\Y_cV[Y5 dcY\Ycd QSc_]QcYXYa_SQ^6
^_Z bR_a[Y 1=1;5 Y\Y Vݷ Q^Q\_T5 Vb\Y5 [_^Vh^_5 U\p UQ^^_Z `a_TaQ]6
]l cQ[_SQp `aY]V^pVcbp2 Y S__RjV Sb5ݷ hc_ ^V_Rf_UY]_ U\p db`Vi^_T_
`_\dhV^Yp YX Ybf_U^lf cV[bc_S Yb`_\^pV]_T_ eQZ\Q 1S R_\VV _RjV]
b\dhQV ‑ U\p `VaVS_UQ `a_TaQ]]l S c_ `aVUbcQS\V^YV5 S [_c_a_] _^Q
RdUVc Sl`_\^pcmbp ^Q ]QiY^V `_\mX_SQcV\p27 @aY nc_] Sbݷ c_5 hc_ ^dW6
^_ U\p aQR_cl dWV b_RaQ^^_Z 1`VaVSVUݷ^^_Z S Yb`_\^pV]_V `aVUbcQS6
\V^YV2 `a_TaQ]]l5 ^QXlSQoc XQSYbY]_bcp]Y SaV]V^Y Yb`_\^V^Yp 7
3 Yf hYb\_ ]_Tdc Sf_UYcm UY^Q]YhVb[YV RYR\Y_cV[Y5 b_UVaWQjYV hQbcm

;<B__cSVcbcSdojYZ Q^T\YZb[YZ cVa]Y^ ‑ C5<663?>D19>547 3 adbb[_pXlh^lf Yb6
c_h^Y[Qf hQbc_ SbcaVhQVcbp UadT_Z `VaVS_U ‑ DݷQSc_^_]^lVݷ `a_R\V]l b ncY] SQ6
aYQ^c_] ^QhY^Qocbp `aY `_`lc[V `VaVSVbcY VT_ _RaQc^_ ^Q Q^T\YZb[YZ5 `_b[_\m6
[d Q^T\YZb[_V 1ED?>?=?EC ‑ nc_ b_SVaiV^^_ ^V c_ WV bQ]_V5 hc_ C5<663?>D19>547
?c]VcY]5 hc_ C5<663?>D19>54 ‑ nc_ `ap]_Z `VaVS_U b\_SQ 7ݷbQ]_U_bcQc_h^lZݷ
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Yb`_\mXdV]lf `a_TaQ]]_Z RYR\Y_cVh^lf ed^[gYZ5 Q cQ[WV5 ^Q`aY]Va5
eQZ\l b UQ^^l]Y5 ^dW^l]Y U\p aQR_cl `a_TaQ]]l5 `_bcQS\pojYVbp
S]VbcV b ^VZ5 ^_ `_ [Q[_Z6c_ `aYhY^V ^V S[\ohݷ^^lV S bQ]d `a_TaQ]]d
1^Q`aY]Va5 nc_ ]_Tdc Rlcm eQZ\l b Y[_^[Q]Y Y UadTY]Y YX_RaQWV^Y6
p]Y5 [_c_alV `a_TaQ]]Q Yb`_\mXdVc S bS_ݷ] TaQeYhVb[_] Y^cVaeVZbV5
SbVS_X]_W^lV cQR\Yh^lV UQ^^lV Y c7 `727 >Q[_^Vg5 `a_TaQ]]Q ]_WVc S
bS_VZ aQR_cV _`YaQcmbp ^Q S_X]_W^_bcY UadTYf `a_TaQ]] ‑ ^Q`aY]Va5
Vb\Y ^V[_c_alV `_UXQUQhY _^Q aViQVc5 XQ`db[Qp S^Vi^YV `a_TaQ]]lD
S nc_] b\dhQV S b`Yb_[ XQSYbY]_bcVZ _U^_Z `a_TaQ]]l ]_Tdc Sf_UYcm
UadTYV `a_TaQ]]l7

8QSYbY]_bcY ]_Tdc _RaQX_SlSQcm U\Y^^lV gV`_h[Y5 [_c_alV5 ^Q\Q6
TQpbm UadT ^Q UadTQ5 `aVSaQjQocbp S b_SVaiV^^_ fQ_cYhVb[YZ _aYV^6
cYa_SQ^^lZ TaQe5 Sbݷ SaV]p ^_a_SpjYZ SlZcY YX6`_U [_^ca_\p7 6b\Y
b_SbV] hVbc^_5 [_^ca_\Ya_SQcm TaQe XQSYbY]_bcVZ bcQ^_SYcbp `aQ[6
cYhVb[Y ^VS_X]_W^_ `_hcY baQXd5 UQWV [_TUQ S [ݷ^ WQ\[YZ UVbpc_[
n\V]V^c_S5 S_ Sbp[_] b\dhQV5 Vb\Y aVhm YUݷc _ adh^_] _cb\VWYSQ^YY
XQSYbY]_bcVZ7 Ncd `a_R\V]d5 hc_ S`_\^V VbcVbcSV^^_5 `lcQocbp aViYcm
`dcݷ] QSc_]QcYXQgYY7 3 R_\miY^bcSV UYbcaYRdcYS_S c_T_ WV U9>EH Yb6
`_\mXdVcbp c_c Y\Y Y^_Z `Q[Vc^lZ ]V^VUWVa5 Q [QWUQp dbcQ^QS\YSQ6
V]Qp S bYbcV]V `a_TaQ]]Q _e_a]\pVcbp S SYUV `Q[VcQ5 b_UVaWQjVT_5
`_]Y]_ SbVf ^dW^lf `a_TaQ]]V eQZ\_S5 Vjݷ Y^e_a]QgYo _ c_]5 _c
[Q[Yf UadTYf `Q[Vc_S _^Q XQSYbYc7

9c_T XUVbm ^V]^_T_ `aVUb[QXdV]5 ^_ `_hV]d6c_ ^V SbV] `_^pc^Q
VT_ `aY^gY`YQ\m^Qp ^V_cSaQcY]_bcm7 @_`a_RdV] `aYS\Vhm Q^Q\_TYo7
@aVUbcQSmcV bVRV ^V[do bdU_SVaem5 Y^WV^Val [_c_a_Z aViY\Y5 hc_
_RVb`VhYSQcm `_\^do TVa]VcYh^_bcm iS_S [_a`dbQ5 aQb`_\_WV^^lf ^Y6
WV SQcVa\Y^YY5 b\_W^_5 U_a_T_ Y ^VneeV[cYS^_5 `aQSY\m^VV RdUVc
dbcQ^_SYcm S cao]V ]_j^lV `_]`l5 [_c_alV `aV[aQb^_ b`aQSpcbp b_
baQS^YcV\m^_ ^VR_\miY] [_\YhVbcS_] S_Ul5 `a_^Y[QojVZ hVaVX iSl7
CV] R_\VV hc_ `_]`l5 _c[QhYSQojYV S_Ud YX cao]Q5 S \oR_] b\dhQV
^dW^l ‑ ^VR_\miYV `_SaVWUV^Yp [_a`dbQ bdU^Q `_\^_bcmo Yb[\o6
hYcm ^VS_X]_W^_7 @_^QhQ\d `_]`l UVZbcSYcV\m^_ b`aQS\pocbp5 QSc_6
]QcYhVb[Y S[\ohQpbm `_ ]VaV ^V_Rf_UY]_bcY5 cQ[ hc_ cao] _bcQݷcbp
`aQ[cYhVb[Y bdfY]7 @_b[_\m[d `a_R\V]Q ^VTVa]VcYh^lf iS_S cV`Vam
aViV^Q5 ^Q Yf TVa]VcYXQgYo S__RjV `VaVbcQoc _RaQjQcm S^Y]Q^YV7
3b[_aV ^Q SbVf ^_Slf bdUQf5 bf_UpjYf b SVaeY5 iSl cV[dc cQ[5 hc_
`_]`l b`aQS\pcmbp `VaVbcQoc5 ^_ ncQ ^VR_\miQp U_bQU^Qp b\_W^_bcm
UQWV ^V XQb\dWYSQVc bVamݷX^_T_ _RbdWUV^YpC `a_bc_ `_bcQSY] `_]`l
`_]_j^VV5 Y UV\_ bUV\Q^_7 5Q\miV5 aQXd]VVcbp5 ^QZUݷcbp _hVaVU^_Z
cVf^YhVb[YZ TV^YZ5 [_c_alZ XQpSYc5 hc_ iSl S__RjV ^V ^dW^_ `a_SQ6
aYSQcm5 ^Q]^_T_ UViVS\V Y RlbcaVV `aY]V^Ycm R_\c_SlV b_VUY^V^Yp5
`aYhݷ] RVX Sbp[Yf d`\_c^YcV\VZ ‑ XQhV] _^Y ^dW^lH 3_UQ5 aQXd]V6
Vcbp5 hVaVX cQ[YV iSl RdUVc f\VbcQcm b_ bcaQi^_Z bY\_Z5 ^_ SbV WV
`aV[aQb^_ X^Qoc5 hc_ `_]`l b`aQSpcbp Y b ncY]7 >d Q [_TUQ `_bca_V^6
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^lV `_ cQ[Y] `aY^gY`Q] bdUQ ^QhY^Qoc c_^dcm YX6XQ _c[QXQSiYf `_]`5
Y^WV^Val ^QiVZ SVaeY `aVXaYcV\m^_ XQpS\poc5 hc_ `VaVU Slf_U_] S
`\QSQ^mV ^dW^_ `a_SVapcm _R_adU_SQ^YV5 _b_RV^^_ `_]`l5 cQ[ hc_ cV5
[c_ dc_^d\5 SY^_SQcl bQ]YD ^Q \oRlV ^Q]ݷ[Y5 hc_ `_]`l S__RjV6c_
aQbf_Udoc n^VaTYo5 b\VUdVc _cSVc5 hc_ n^VaTVcYhVb[Qp dbcQ^_S[Q bdU6
^Q S \oR_] b\dhQV U_\W^Q Rlcm U_bcQc_h^_ ]_j^_Z5 SVUm ^Q bdU^V
Vbcm Vjݷ Y USYTQcV\m5 Y _^ `_]_j^VV ncYf ^VbhQbc^lf `_]`D `_]`l5
VbcVbcSV^^_5 `aYf_UYcbp UVaWQcm S[\ohݷ^^l]Y5 [_TUQ bdU^_ bc_Yc S
`_acd Y\Y ^Q aVZUV5 ^_ Y cdc Sbݷ `_^pc^_C ]Y^Y]YXYadZcV `a_bc_Y SQ6
iVT_ bdU^Q5 Sbݷ aQS^_ SVUm U_\TYV bc_p^[Y ‑ nc_ ^VSlT_U^_D _hVSYU^Qp
^VU_\T_SVh^_bcm [_a`dbQ5 `_bca_V^^_T_ `_ `aY^gY`d UlapS_T_ cQXQ5 c_6
WV ^V U_\W^Q ^Y[_T_ b]djQcm5 [_a`db SVUm S \oR_] b\dhQV ^dW^_ [Q[
]_W^_ hQjV `a_eY\Q[cYhVb[Y _b]QcaYSQcm Y `a_S_UYcm aVT\Q]V^c6
^lV aQR_cl7 >d Y bQ]_V T\QS^_VC ^Q \oR_T_5 [c_ _b]V\Ycbp `aVU\_WYcm
Sb6ݷcQ[Y SVa^dcmbp [ TVa]VcYh^l] bSQa^l] iSQ]5 ^V]VU\V^^_ _RadiY6
SQVcbp `_c_[ _RSY^V^YZ S aVca_TaQUbcSV Y `a_eVbbY_^Q\m^_Z ^Vb_bc_6
pcV\m^_bcY5 `aY nc_] aVeaV^_] XSdhYc dcSVaWUV^YV Sa_UV ncYݷ SQiY
TVa]VcYh^lV iSl dbcQaV\Y \Vc ^Q `pcmUVbpc7ݷ

8QpS\V^YV5 hc_ [_a`db [_aQR\p ]_W^_ YX^QhQ\m^_ UV\Qcm UlapSl]5
[_\m b[_a_ `_]`l S cao]V Y]Voc U_bcQc_h^do ]_j^_bcm ‑ [_^Vh6
^_ WV5 b_SVaiV^^_ ^V\V`_7 ?b]V\Y]bp cV`Vam `aVU\_WYcm hYcQcV\o
`a_SVbcY ^VR_\mi_Z n[b`VaY]V^c7 5QZcV `a_hYcQcm `aVUlUdjYZ QRXQg
b\dhQZ^_ SlRaQ^^_]d hV\_SV[d5 dc_h^YcV5 b_T\QbV^ \Y _^5 hc_ `_U_R6
^lV UVZbcSYp Y^WV^Va_S QRb_\oc^_ ^V\V`l Y ^VS_X]_W^_ UQWV `aVU6
bcQSYcm bVRV ^YhVT_ `_U_R^_T_ S aVQ\m^_bcY5 `_b\V hVT_ `_`a_bYcV _Rk6
pb^Ycm5 `_hV]d SQi `_U_`lc^lZ cQ[ bhYcQVc7 3 `_UQS\pojV] R_\m6
iY^bcSV b\dhQVS Sl `_\dhYcV ^Vh\V^_aQXUV\m^_V ]lhQ^YV Y eaQXl
Sa_UV UQݷ ^d _hVSYU^_ WV7ݷ 6b\Y SQ] `_`QUݷcbp hV\_SV[5 [_c_alZ b]_6
WVc UQcm SaQXd]YcV\m^lZ _cSVc5 gV^YcV cQ[_T_ hV\_SV[Q ‑ nc_ _hV^m
R_\miQp aVU[_bcm7

>d Q bQ] `aQSY\m^lZ _cSVc cdc `a_bc [Q[ SQ\V^_[ Y XQ[\ohݷ^ S b\V6
UdojV] `aY^gY`VC Vb\Y ]l X^QV]5 [Q[ aViYcm `a_R\V]d ‑ nc_
^V `_S_U Vݷ b_XUQSQcm7 AViV^YV `a_R\V]l ^Y[_TUQ ^V RlSQVc RVb6
`\Qc^l]5 f_cp _hV^m hQbc_ cQ[Y] [QWVcbpD Y Vb\Y `a_R\V]d5 Y]Vojdo
aViV^YV5 ^QhY^Qoc aQbb]QcaYSQcm [Q[ ^VbdjVbcSdojdo5 bYcdQgYp aQ6
^_ Y\Y `_XU^_5 ^_ b_SVaiV^^_ ^VYXRVW^_ SlZUVc YX6`_U [_^ca_\p7

Hc_Rl `_^pcm5 hc�_ cdc Y]VVcbp S SYUd S `aY]V^V^YY [ XQSYbY]_6
bcp] ]VWUd `Q[VcQ]Y5 `aYSVUݷ] `aY]Va YX aVQ\m^_Z WYX^Y7 1Sc_a
ncYf bca_[ XQ ^Vb[_\m[_ U^VZ U_ ^Q`YbQ^Yp S Rd[SQ\m^_] b]lb\V ncYf
bca_[ `_`lcQ\bp ^Q _U^_] YX bS_Yf [_]`mocVa_S dbcQ^_SYcm `a_TaQ]6
]d 1DB9<5 `aVU^QX^QhV^^do U\p `a_b]_caQ YMO6eQZ\_S7 1Sc_]QcYhV6
b[Y SlhYb\YS SbV [_bSV^^lV XQSYbY]_bcY5 `Q[Vc^lZ ]V^VUWVa `aVU\_6
WY\ b[QhQcm Y `_bcQSYcm :?? 112 `Q[Vc_S _RjY] ݷ[_SVbݷ `_hcY `_\6
TYTQRQZcQ5 S hYb\_ [_c_alf S_i\Y5 ^Q`aY]Va5 `a_TaQ]]Q @1BD54 1U\p
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aVUQ[cYa_SQ^Yp aQXUV\_S Wݷbc[_T_ UYb[Q25 `Qh[Q `a_TaQ]]^lf RYR6
\Y_cV[ U\p _RaQR_c[Y XSd[Q Y SYUV_ Y Vjݷ ]^_T_ hVT_5 Y]VojVT_ bc_\m
WV `ap]_V _c^_iV^YV [ `a_b]_cad eQZ\_S S e_a]QcV YMO7 BQ]_V Y^6
cVaVb^_V5 hc_ RVX ^V[_c_alf YX `Q[Vc_S5 [_c_alV `VaVhYb\Y\ `Q[Vc6
^lZ ]V^VUWVa5 `a_TaQ]]Q 1DB9< UVZbcSYcV\m^_ `_`a_bcd ^V XQ`dbcYc6
bp ‑ Vݷ Yb`_\^pV]lZ eQZ\ caVRdVc `aYbdcbcSYp ^Vb[_\m[Yf UVbpc[_S
UY^Q]YhVb[Yf RYR\Y_cV[D ^_ R�_\miQp hQbcm `aVU\_WV^^_T_ [ dbcQ^_S6
[V ‑ \Yim b\VUbcSYV hmVT_6c_ ^VWV\Q^Yp `aY]V^pcm T_\_S^_Z ]_XT `aY
d`Q[_S[V `Q[Vc_S7

;_^Vh^_5 XUVbm `aVWUV SbVT_ b\VUdVc T_S_aYcm _ RVX_cSVcbcSV^^_6
bcY \oUVZ5 b_XUQojYf `Q[Vcl b `a_TaQ]]Q]Y Y `a_`YblSQojYf S ^Yf
XQSYbY]_bcYD S_X]_W^_5 `aY `aY]V^V^YY U_\W^_Z _b]_caYcV\m^_bcY
b `_U_R^l]Y bcaQ^^l]Y neeV[cQ]Y U_ _`aVUV\ݷ^^_Z bcV`V^Y dUQbc6
bp b`aQSYcmbp7 >_ UQWV Vb\Y SbV5 [c_ XQ^Y]Qocbp `Q[VcQ]Y S `_`d6
\pa^lf UYbcaYRdcYSQf U9>EH5 SUadT bcQ^dc RVXd`aVh^_ Q[[daQc^l5 _c
]^_TYf `aV\VbcVZ TaQeQ XQSYbY]_bcVZ nc_ ^V b`Qbݷc7 @aVUbcQSmcV bV6
RV ^Vb[_\m[_ `a_TaQ]]5 XQSYbpjYf _c _U^_Z aQXUV\pV]_Z RYR\Y_cV[Y7
3 [Q[_Z6c_ ]_]V^c SQ] caVRdVcbp Vjݷ _U^Q `a_TaQ]]Q5 XQSYbpjQp _c
c_Z WV RYR\Y_cV[Y5 Y\Y R_\VV bSVWQp SVabYp _U^_Z YX dWV dbcQ^_S\V^6
^lf `a_TaQ]]D Sl XQ`db[QVcV ]V^VUWVa `Q[Vc_S5 Y _^ SQ] XQpS\pVc5
hc_ ^dW^Qp `a_TaQ]]Q 1Y\Y ^_SQp SVabYp2 UVZbcSYcV\m^_ U_bcd`^Q5 ^_
caVRdVc R_\VV ^_S_Z SVabYY RYR\Y_cV[Y7 Hc_Rl _R^_SYcm RYR\Y_cV[d5
^dW^_ _RpXQcV\m^_ _R^_SYcm Y SbV `a_TaQ]]l5 [_c_alV _c ^Vݷ XQSYbpc7
>V[_c_alV YX ncYf `a_TaQ]] c_WV ^V bc_p\Y ^Q ]VbcV5 cQ[ hc_ ]_Tdc
`_caVR_SQcm ^_Slf SVabYZ UadTYf RYR\Y_cV[ Y cV] bQ]l] `_cp^dcm XQ
b_R_Z _R^_S\V^Yp Vjݷ R_\miVT_ [_\YhVbcSQ dbcQ^_S\V^^lf `a_TaQ]]5
Y5 hc_ bQ]_V Y^cVaVb^_V5 b_SVaiV^^_ ^V eQ[c5 hc_ SbV _^Y bcQ\Y \dhiVD
dSl5 aVTaVbbYY ‑ pS\V^YV S _R\QbcY R] U_bcQc_h^_ hQbc_V5 [ c_]d WV
aQXaQR_chY[Y XQhQbcdo _c[a_SV^^_ `\ooc ^Q `_\mX_SQcV\VZ5 aViYS5
hc_ cQ Y\Y Y^Qp S_X]_W^_bcm Y[_]d^ݷ ^V ^dW^Qݷ Y Vݷ ]_W^_ Sl[Y6
^dcm7 5Q Y S__RjV5 `_hV]d Sl U_\W^l _R^_S\pcm `_\_SY^d bYbcV]l
1Y f_a_i_ Vj5ݷ Vb\Y ^V Sbo25 [_TUQ SQ] `_caVR_SQ\Qbm bSVWQp SVabYp
_U^_Z ^VbhQbc^_Z `a_TaQ]]lH1

2_\miV c_T_5 b_XUQcV\Y `Q[Vc_S ‑ _c^oUm ^V R_TY Y ]_Tdc ^V SbV6
TUQ db`VSQcm XQ ]V^pojY]Ybp SVabYp]Y RYR\Y_cV[D ]_WVc b\dhYcmbp
Y cQ[5 hc_ _U^Y `a_TaQ]]l5 ^dW^lV SQ]5 caVRdoc ^V[do RYR\Y_cV[d
SVabYY ^V ^YWV d[QXQ^^_Z5 Q UadTYV `a_TaQ]]l5 SQ] c_WV b_SVaiV^^_
^V_Rf_UY]lV5 d`Q[_SQ^l cQ[5 hc_ b ^_Sl]Y SVabYp]Y nc_Z RYR\Y_cV[Y
aQR_cQcm ^V ]_Tdc7 9 b]VV] SQb XQSVaYcm ‑ Sbݷ nc_ c_\m[_ ^QhQ\_ Yb6
c_aYY5 [_c_ado R\QT_UQa^lV `_\mX_SQcV\Y \Vc USQUgQcm ^QXQU `a_XSQ6
\Y 45@5>45>3I 85<<;=7 @_UhVa[^ݷ]5 hc_ `aY^gY` dSpXݷ [_T_c_[ ‑ SbVZ
`cYh[V `a_`Qbcmݷ aQR_cQVc XUVbm [Q[ ^V\mXp \dhiVC [Q[ c_\m[_ TUV6c_

;=2d[SQ\m^lZ `VaVS_U ‑ QU XQSYbY]_bcVZ7



?=9 ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

`_pS\pVcbp TaQe XQSYbY]_bcVZ ]VWUd [_]`_^V^cQ]Y bYbcV]l Y baVU6
bcSQ U\p QSc_]QcYhVb[_T_ Yf _cb\VWYSQ^Yp5 nc_c bQ]lZ 45@5>45>3I 85<<
bcQ^_SYcbp ^VYXRVWV^7

AdTQcm cVf5 [c_ `Q[dVc `Q[Vcl ‑ cQ[ ^QXlSQV]lf ]VZ^cVZ^Va_S
1Q^T\7 =19>D19>D5BC2 ‑ S UVZbcSYcV\m^_bcY YX^QhQ\m^_ ^V S`_\^V `aQ6
SY\m^_5 Y] bQ]Y] ^V`\_f_ U_bcQݷcbp5 ^Q bVZ aQX _c aQXaQR_chY[_S `a_6
TaQ]]7 8QhQbcdo5 hc_Rl b_RaQcm [Q[do6^YRdUm R_\VV6]V^VV aQXSVbY6
bcdo `a_TaQ]]d YX QafYSQ Ybf_U^Y[_S5 `aYf_UYcbp _RVb`VhYcm ^Q\Y6
hYV S bYbcV]V UVbpc[Q bc_a_^^Yf RYR\Y_cV[5 [QWUQp YX [_c_alf c_6
WV ]_WVc _c hVT_6^YRdUm XQSYbVcm7 3 Yc_TV ^Q `_UT_c_S[d [ bR_a[V
[Q[_T_6^YRdUm `a_TaQ]]^_T_5 b `_XS_\V^Yp b[QXQcm5 YXUV\Yp ‑ ^Q c_5
hc_Rl ^QZcY S 9^cVa^VcV5 b[QhQcm Y _c[_]`Y\Ya_SQcm SbV caVRdV]lV
RYR\Y_cV[Y ‑ ]_WVc dZcY SaV]V^Y aQX S USVbcY R_\miV5 hV] ^Q bQ]d
bR_a[dD [_TUQ WV aVhm YUݷc ^V `a_bc_ _ bR_a[V5 Q _ b_XUQ^YY Y^bcQ\6
\pgY_^^_T_ `Q[VcQ U\p c_T_ Y\Y Y^_T_ UYbcaYRdcYSQ U9>EH5 SbV caVRdV6
]lV RYR\Y_cV[Y c_WV `aYf_UYcbp 5ݷQ[VhYSQcm`_ݷ `aY nc_] ^Q [QWUlZ
^_SlZ `Q[Vc caQcpcbp bY\l Y SaV]p7

Hc_ Rl ^Y T_S_aY\Y Q`_\_TVcl bYbcV] b QSc_]QcYhVb[Y] _cb\VWY6
SQ^YV] XQSYbY]_bcVZ5 b c_h[Y XaV^Yp [_^Vh^_T_ `_\mX_SQcV\p YUVQ\m6
^_Z RdUVc `a_TaQ]]Q5 `aVUbcQS\V^^Qp _U^Y] Yb`_\^pV]l] eQZ\_]5
[_c_alZ U_bcQc_h^_ b[_`Ya_SQcm ^Q ]QiY^d5 `_b\V nc_T_ ]_W^_ XQ`d6
bcYcm ‑ Y _^ RdUVc aQR_cQcm5 Q U\p UVY^bcQ\\pgYY `_caVRdVcbp c_\m[_
dUQ\Ycm VT_7 C_h^_ cQ[ WV YUVQ\m^Qp `a_TaQ]]Q b c_h[Y XaV^Yp ]VZ^6
cVZ^VaQ ‑ nc_ `a_TaQ]]Q5 QafYS Ybf_U^lf cV[bc_S [_c_a_Z b_UVaWYc
Sb5ݷ hc_ ^dW^_ U\p Vݷ [_]`Y\pgYY Y bR_a[YC aQb`Q[_SQ\5 UQ\ [_]Q^Ud
=1;5 ‑ Y Sbݷ b_RaQ\_bm7

6b\Y `a_TaQ]]Q ^Q`YbQ^Q ^Q _U^_] YX [_]`Y\YadV]lf pXl[_S5 _RQ
YUVQ\Q ‑ Y `_\mX_SQcV\mb[YZ5 Y ]VZ^cVZ^Vab[YZ ‑ S`_\^V U_bcYWY6
]lC S UVaVS_ Ybf_U^Y[_S ]_W^_ S[\ohYcm SbV Yb`_\mXdV]lV RYR\Y_6
cV[Y 1VbcVbcSV^^_5 c_WV S e_a]V Ybf_U^lf cV[bc_S25 Q Yc_T_SlZ Yb6
`_\^pV]lZ eQZ\ b[_]`_^_SQcm S bcQcYhVb[_] aVWY]V5 cQ[ hc_ _^ ^V
RdUVc `aY bcQacV XQTadWQcm ^Y[Q[YV UY^Q]YhVb[YV RYR\Y_cV[Y7 B_R6
bcSV^^_ T_S_ap5 `aY nc_] Y QafYS Ybf_U^lf cV[bc_S5 Y Yb`_\^pV]lZ
eQZ\ _[QWdcbp bQ]_U_bcQc_h^l]Y7 ?hVSYU^_5 hc_ S b\dhQV Y^cVa6
`aVcYadV]_T_ Yb`_\^V^Yp bQ]_U_bcQc_h^_bcm `aY^gY`YQ\m^_
^VU_bcYWY]Q5 SVUm5 b_T\Qb^_ ^QiV]d `_^Y]Q^Yo Y^cVa`aVcQgYY5 U\p
cQ[_T_ Sl`_\^V^Yp `a_TaQ]]l ^dWV^ [Q[ ]Y^Y]d] Y^cVa`aVcQc_a7

6b\Y ^Q ]Y^dc[d `aVUbcQSYcm bVRV ݷYUVQ\m^lZݷ Y^cVa`aVcQc_a ‑
ncQ[do [_]`Q[c^do5 bcQcYhVb[Y b_RYaQV]do Y ^V XQSYbpjdo ^Y _c hVT_
S^Vi^VT_ `a_TaQ]]d ‑ ]_W^_ UQWV `aVU`_\_WYcm5 hc_ ^V_Rf_UY]_bcm
VT_ ^Q\YhYp Rl\Q Rl ^V R_T SVbcm [Q[_Z `a_R\V]_ZC ^d `_i\ݷ] ]l
`_\mX_SQcV\o ^V _UY^ Yb`_\^pV]lZ eQZ\ 1^QiVZ `a_TaQ]]l25 Q USQ ‑
Y^cVa`aVcQc_a Y Ybf_U^Y[7 3_c c_\m[_ S aVQ\m^_Z WYX^Y cQ[5 aQXd]VVc6
bp5 ^V RlSQVc5 Q [_aV^m `a_R\V]l [a_Vcbp5 [Q[ ^Y bcaQ^^_5 S ^QiYf \o6



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?=:

RY]lf `QaQUYT]Qf5 c_ Vbcm S c_]5 [Q[ S_b`aY^Y]Qoc UVZbcSYcV\m^_bcm
QSc_al Y^cVa`aVcQc_a_S7

5\p ^QhQ\Q XQ]VcY]5 hc_ caQ^b\pc_al5 S c_] hYb\V5 VbcVbcSV^^_5 Y
Y^cVa`aVcQc_al5 S_b`aY^Y]Qocbp `aVWUV SbVT_ [Q[ Y^bcad]V^c `a_6
TaQ]]YbcQD U_RQSY] [ nc_]d5 hc_5 ^Q hݷ] Rl ^Y Rl\ ^Q`YbQ^ Y^cVa6
`aVcQc_a5 `dbcm UQWV ^Q hYbc_] BY5 cV5 [c_ VT_ `YiVc5 XQSVU_]_ ^V
pS\pocbp `a_cYS^Y[Q]Y Y^cVa`aVcYadV]_Z ]_UV\Y Yb`_\^V^Yp ‑ Y^Q6
hV _^Y ^V bcQ\Y Rl `aYUd]lSQcm _hVaVU^_Z Y^cVa`aVcYadV]lZ pXl[
Y `YbQcm U\p ^VT_ Y^cVa`aVcQc_a7 9^QhV T_S_ap5 ncY \oUY ^V SYUpc
^YhVT_ `\_f_T_ S c_]5 hc_ SVbm nc_c Y^bcad]V^cQaYZ U_\WV^ RdUVc _[Q6
XQcmbp ^Q ]QiY^V `_\mX_SQcV\p5 hc_Rl `a_TaQ]]Q5 ^Q`YbQ^^Qp ^Q Yf
`aV[aQb^_] pXl[V5 ]_T\Q Sl`_\^Ycmbp5 ^d Q TUV bQ] Y^cVa`aVcQc_a5
cQ] Y 1Q hc_ cQ[_T_5 S bQ]_] UV\V2 SbVS_X]_W^lV Sb`_]_TQcV\m^lV `a_6
TaQ]]l ‑ ^Q`aY]Va Y^bcQ\\pc_al5 [_c_alV bQ]Y d]Voc XQTadWQcm YX
9^cVa^VcQ RYR\Y_cV[Y5 ^Q`YbQ^^lV ^Q nc_] WV Y^cVa`aVcYadV]_] pXl6
[V5 [_TUQ _hVaVU^_Z XQ`db[QV]_Z 1Y\Y dbcQ^QS\YSQV]_Z ‑ nc_ XQSYbYc
_c T\dRY^l Y^caVTaQgYY Y^bcQ\\pc_aQ S _[adWV^YV2 `a_TaQ]]V hc_6c_
cQ[_V `_caVR_SQ\_bm 1G5<3?=5 D? 45@5>45>3I 85<<;>27 3 Yc_TV S_[adT _hV6
aVU^_T_ Y^cVa`aVcQc_aQ SlaQbcQVc gV\Qp5 [Q[ nc_ bVZhQb `aY^pc_ T_6
S_aYcm5 n[_bYbcV]Q5 `_XS_\pojQp `a_TaQ]]YbcQ] `_]V^miV Ud]Qcm7
BQ]Q `_ bVRV S_X]_W^_bcm \Yi^YZ aQX ^V XQUd]lSQcmbp _ cVf^YhV6
b[Yf ]V\_hQf ‑ `aV[aQb^Q5 SVUm `a_TaQ]]Ybcd Y RVX c_T_ Vbcm _R_ hc_
b\_]Qcm ]_XTY5 S_c c_\m[_ S b\dhQV Y^cVa`aVcQc_a^lf n[_bYbcV] aQb6
`\QhYSQVcbp XQ nc_ `_\mX_SQcV\m5 Sl^dWUV^^lZ ^V c_\m[_ cVa`Vcm ^Q
bS_VZ ]QiY^V Sbo ncd n[_bYbcV]d gV\Y[_]5 ^_ Y XQhQbcdo d]Vcm b ^VZ
_RaQjQcmbp7

>Q nc_] ]VbcV ]_W^_ db\liQcm S_X]djݷ^^lV S_XT\Qbl5 b]lb\ [_6
c_alf bS_UYcbp [ c_]d5 hc_ `_\mX_SQcV\p WV ^Y[c_ ^V XQbcQS\pVc bQ]_6
T_ XQ^Y]Qcmbp dbcQ^_S[_Z Y ^Qbca_Z[_Z n[_bYbcV]l ‑ U_bcQc_h^_ UQcm
b__cSVcbcSdojdo [_]Q^Ud `Q[Vc^_]d ]V^VUWVad5 Y _^ Sbݷ [Q[ ^QU_
`_bcQSYc7 CQ[ S_c5 S_6`VaSlf5 cQ[ _Rbc_pc UV\Q c_\m[_ S bYbcV]Qf ^Q
_b^_SV U9>EH5 `aYc_] ^V S_ SbVfD S_6Sc_alf5 SbVf `a_R\V] nc_ ^V aViQVc5
Y cV5 [c_ dcSVaWUQoc `a_cYS_`_\_W^_V5 `_`a_bcd Sadc7

>Qh^ݷ] b c_T_5 hc_ `Q[Vcl U\p SbVf ]lb\Y]lf Y ^V]lb\Y]lf Y^6
cVa`aVcQc_a_S Y]Vocbp S T_c_S_] SYUV U\p UVbpc[Q5 _c bY\l U\p USdf
UVbpc[_S ^QYR_\VV `_`d\pa^lf UYbcaYRdcYS_S U9>EHD bc_Yc bUV\Qcm iQT
S bc_a_^d _c ]VZ^bcaY]Q5 Y5 SVa_pc^VV SbVT_5 ^dW^lZ Y^cVa`aVcQc_a
`_\mX_SQcV\o `aYUݷcbp b_RYaQcm YX Ybf_U^Y[_S bQ]_bc_pcV\m^_7 ;_6
^Vh^_5 _Rlh^lV 2ݷa_bclV`ݷ1 \_`_dfYV oXVal baVUY `_\mX_SQcV\VZ n[6
X_cYhVb[Yf UYbcaYRdgYZ _Rlh^_ ^V SbcaVhQocbp5 [Q[ `aQSY\_ Yf `aVU6
`_hYcQoc `a_eVbbY_^Q\m^lV bYbQU]Y^l Y\Y `a_TaQ]]Ybcl5 [SQ\YeY6
[QgYY [_c_alf Sa_UV Rl U_\W^_ fSQcQcm ^Q cQ[do bR_a[dD ^_ SVUm

_U_Raݷ<; `_WQ\_SQcm S QU XQSYbY]_bcVZݷ 1Q^T\727
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[SQ\YeY[QgYp `_\mX_SQcV\p ^Y[_Y] _RaQX_] ^V _c]V^pVc `_caQhV^^_T_
SaV]V^Y5 dbY\YZ Y ^VaS_S7

1Sc_a [^YTY XUVbm T_c_S b_b\Qcmbp ^Q bS_Z b_RbcSV^^lZ _`lc7 >Q bVaSVa^lf
]QiY^Qf _^ `aVU`_hYcQVc Yb`_\mX_SQcm X@5>G1<< PW^838U9>EH ‑ UYbcaYRdcYS
SVbm]Q Y SVbm]Q ]Q\_YXSVbc^lZ7 CQ[ S_c5 S bS_ݷ SaV]p SQiV]d `_[_a^_]d b\dTV
`aYi\_bm bUV\Qcm SlR_a S `_\mXd :1225B4;5 _c[QXQSiYbm _c YUVY Yb`_\mX_6
SQ^Yp 5:1225B45 `_b[_\m[d `_b\VU^YZ ^Q`YbQ^ ^Q Na\Q^TV5 Q b_RaQcm Na\Q^T
`_U X@5>G1<< ^V dUQ\_bm7 B cVf `_a QSc_a bYf bca_[ bcQ\ SVbm]Q aQXR_ahYS S
SlR_aV `a_TaQ]]^_T_ _RVb`VhV^Yp U\p bVaSVa^lf ^dWU7 9X `_`d\pa^lf Y^cVa6
`aVcQc_a_S S UYbcaYRdgYo X@5>G1<< Sf_UYc aQXSV hc_ Y5B<5 U\p [_c_a_T_ `aY
nc_] U_bcd`^l UQ\V[_ ^V SbV `_`d\pa^lV RYR\Y_cV[Y5 cQ[ hc_ Y b ncY] pXl[_]
`aYf_UYcbp b_R\oUQcm _bc_a_W^_bcmD ^d Q `a_TaQ]]l5 ^Q`YbQ^^lV ^Q YID8?>5
[E2I Y UadTYf `_U_R^lf pXl[Qf `aYf_UYcbp `aYaQS^YSQcm [ ^VbdjVbcSdojY]7

?c]VcY] UQ\VV5 hc_ U9>EH ‑ ^V VUY^bcSV^^Qp bYbcV]Q S ]YaV5 Y^_TUQ
`aYf_UYcbp 1dSl2 _RVb`VhYSQcm ed^[gY_^Ya_SQ^YV cVf Y\Y Y^lf `a_6
TaQ]] ^Q ]QiY^Qf b OB55K\M5 TUV `Q[Vc^_T_ ]V^VUWVaQ b QSc_]QcYhV6
b[Y] _cb\VWYSQ^YV] XQSYbY]_bcVZ `a_bc_ ^Vc5 Y\Y S bYbcV]Qf \Y^VZ[Y
`9>4?GC5 TUV S__RjV ^Vc ^YhVT_ `_f_WVT_ ^Q `Q[Vc^lZ ]V^VUWVa7 6b\Y
^V[Qp `a_R\V]Q p[_Rl aViV^Q S ]YaV U9>EH5 c_ nc_ ^V X^QhYc5 hc_ _^Q
aViV^Q QRb_\oc^_ SVXUV7

>d Q ^Qbc_pjYV `aY[\ohV^Yp ^QhY^Qocbp5 [_TUQ S _U^_Z Y c_Z WV
n[_bYbcV]V U_\W^l dWYcmbp USV 1Y\Y Vjݷ R_\miV2 ]QbicQR^lV `a_6
TaQ]]l5 [QWUQp YX [_c_alf caVRdVc YXapU^_T_ [_\YhVbcSQ SbphVb[Yf
RYR\Y_cV[7 ;Q[ `_[QXlSQVc `aQ[cY[Q5 S_X^Y[^_SV^YV [_^e\Y[cQ SVa6
bYZ XUVbm ^V R_\VV hV] S_`a_b SaV]V^Y7

?c]VcY] _UY^ U_S_\m^_ XQRQS^lZ eQ[c5 `aV[aQb^_ Y\\obcaYado6
jYZ UVZbcSYcV\m^_V `_\_WV^YV SVjVZ b XQSYbY]_bcp]Y7 C_\`l `a_6
TaQ]]Ybc_S5 aQR_cQojYf ^Q bQ]lf aQX^lf pXl[Qf5 UVbpcY\VcYp]Y f_6
a_] dRVWUQ\Y `dR\Y[d Y bQ]Yf bVRp5 hc_ XQSYbY]_bcY ‑ nc_ S__RjV
^V `a_R\V]Q5 Q Vb\Y [Q[YV cadU^_bcY Y S_X^Y[Qoc5 c_ _^Y SbVTUQ \VT[_
aViQocbp5 Y ^Y[_]d ^Y[_TUQ XQSYbY]_bcY S UVZbcSYcV\m^_bcY ^YhV]
^V ]ViQoc5 Q [_]d ]ViQoc ‑ c_c c_ \Y U_\WV^ `_SliQcm [SQ\YeY[Q6
gYo5 c_ \Y `a_bc_ UdaQ[7 3 nc_ WV bQ]_V SaV]p bYbcV]jY[Y bVamݷX^_T_
da_S^p `aYUd]Q\Y aViV^YV5 _b^_SQ^^_V ^Q SYacdQ\YXQgYY _`VaQgY_^6
^_Z bYbcV]l Y `_XS_\pojVV `aY WV\Q^YY XQT^Qcm [QWUdo `a_TaQ]]d
b_ SbV]Y Vݷ XQSYbY]_bcp]Y S _cUV\m^_V _[adWV^YV 25ݷcVZ^Va^_]ݷ1 YX
[_c_a_T_ ^V SYU^_ UadTYf [_^cVZ^Va_S5 aQR_cQojYf ^Q c_Z WV bQ]_Z
]QiY^V5 cQ[ hc_ `a_TaQ]]Ybcb[YV YXUV\Yp5 aQR_cQojYV S aQX^lf [_^6
cVZ^VaQf5 ^Y[Q[ ^V ]_Tdc UadT UadTd `_]ViQcm7 >QYR_\VV `_`d\pa^_V
aViV^YV nc_T_ [\QbbQ YXSVbc^_ `_U ^QXSQ^YV] M?3;5B7

;_^Vh^_5 aQb`a_bcaQ^pcm [QWUdo `a_TaQ]]d S SYUV _RaQXQ
M?3;5B6[_^cVZ^VaQ ‑ nc_ SapU \Y YUVQ\m^_V aViV^YV5 `_b[_\m[d cQ6
[_Z [_^cVZ^Va U_\WV^ XQ[\ohQcm S bVRV [_`Yo SbVT_ ^QR_aQ bYbcV]6
^_T_ `a_TaQ]]^_T_ _RVb`VhV^Yp5 [a_]V aQXSV hc_ pUaQ ?B 1_^_ _R6



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?=<

b\dWYSQVc SbV [_^cVZ^Val baQXd27 ?Rkݷ] [QWU_T_ _RaQXQ ^VYXRVW^_
_[QXlSQVcbp U_bcQc_h^_ X^QhYcV\m^l]5 hc_Rl VT_ ^V `_\dhQ\_bm YT6
^_aYa_SQcm7 >_ SVUm ]l WV `_]^Y] bcQado ]Q^cad ‑ oUY\ݷ U_a_WV
[_]`mocVa_SݷD S hQbc^_bcY5 aQXd]VVcbp5 Vb\Y YX6XQ c_T_5 hc_ [_]d6c_
_U^_]d \V^m ^V]^_T_ `_Ud]Qcm5 clbphY UadTYf \oUVZ Sl^dWUV^l `_6
[d`Qcm Wݷbc[YV UYb[Y R�_\miVZ bcY_][ݷ ‑ c_ nc_ cQ[ Y U_\W^_ Rlcm5
Q [Q[ WV7

=VWUd `a_hY]5 cV bQ]lV \oUY5 [_c_alV Ta_]hV SbVf [aYhQ\Y5 hc_5
]_\5 XQSYbY]_bcY ‑ nc_ S_SbV ^Y[Q[Qp ^V `a_R\V]Q5 b `_pS\V^YV]
M?3;5B dfSQcY\Ybm XQ ^VT_ `VaSl]Y Y cV`Vam `aVU`_hYcQoc [aYhQcm5
hc_ M?3;5B ‑ nc_ [\Qbb^_ Y `aQSY\m^_5 `_b[_\m[d b ^Y] \VT[_ aViQocbp
cV bQ]lV `a_R\V]l5 [_c_alf p[_Rl ^Vc7

:;7>7?7 =Ye _ `VaV^_bY]_bcY
5_S_\m^_ hQbc_ ]_W^_ SbcaVcYcm dcSVaWV^YV5 hc_ pXl[Y Slb_[_T_

da_S^p ]V^miV XQSYbpc 1Y\Y S__RjV ^V XQSYbpc2 _c _b_RV^^_bcVZ ]Q6
iY^l Y _`VaQgY_^^_Z bYbcV]l5 Y5 [Q[ b\VUbcSYV5 hV] SliV da_SV^m
QRbcaQ[gYZ Yb`_\mXdV]_T_ pXl[Q5 cV] `a_jV `VaV^_bYcm `a_TaQ]]l
^Q cQ[_] pXl[V b _U^_Z `\Qce_a]l ^Q UadTdo7 3 cV_aYY Sbݷ Sa_UV Rl
bf_UYcbp5 ^_ `aQ[cY[Q5 [Q[ nc_ hQbc_ RlSQVc5 S^_bYc bS_Y `_`aQS[Y7

@a_R\V]Q cdc S c_]5 hc_ aQX\Yh^lV bYbcV]l `aVU_bcQS\poc S aQb6
`_apWV^YV `_\mX_SQcV\mb[_Z `a_TaQ]]l aQX^lV ^QR_al RQX_Slf QR6
bcaQ[gYZ7 >Q`aY]Va5 S bYbcV]Qf bV]VZbcSQ ^>9H `a_gVbbl ‑ nc_ aQR_6
hQp \_iQU[Q5 [_c_ado ]_W^_ Y ^dW^_ T_^pcm S fS_bc Y S TaYSd5 SlX_S
6?B; S Yb`_\mX_SQ^YY `a_bc5 [Q[ _cSݷac[Q5 Y baQS^YcV\m^_ UݷiVSD `_6
`lc[Y bUV\Qcm c_ WV bQ]_V S bYbcV]Qf \Y^VZ[Y `9>4?GC baQXd WV _c6
RYSQoc Sbp[_V WV\Q^YV `_a_WUQcm U_`_\^YcV\m^lV `a_gVbbl7 3lX_S
C5<53D `_U `9>4?GC Vbcm5 ^_ aQR_cQVc c_\m[_ b b_[VcQ]Y7 6jݷ fdWV
_Rbc_pc UV\Q b Y^cVaeVZb_] [ TaQeY[VC `_WQ\dZ5 `aQSY\m^_ RdUVc b[Q6
XQcm5 hc_ a `9>4?G `_ `aY^gY`Q] `_bca_V^Yp Y^cVaeVZbQ `_\mX_SQ6
cV\mb[Yf `a_TaQ]] YX^QhQ\m^_ ^V Y]VVc ^YhVT_ _RjVT_ b TaQeYhVb[Y]Y
`_UbYbcV]Q]Y UadTYf `\Qce_a]5 ^V c_\m[_ `9>4?GC5 ^_ Y _b^_SQ^^lf
^Q ^>9H ‑ cQ[Yf [Q[ V13X\ a Y J>4B?94D ncY5 S`a_hV]5 ]VWUd b_R_Z
c_WV ^V b\Yi[_] `_f_WY7 AQX\YhQocbp ^V c_\m[_ Y^cVaeVZbl [ S_X6
]_W^_bcp] `\Qce_a]5 ^_ Y bQ]Y S_X]_W^_bcYD cQ[5 S ^>9H6bYbcV]Qf
]_W^_ _WYUQcm5 hc_ d \oR_Z `a_TaQ]]l Y]Vocbp bcQ^UQac^lV `_c_6
[Y SS_UQ6SlS_UQ5 Q S `9>4?GC ^YhVT_ `_U_R^_T_ Ybf_U^_ ^Vc5 f_cp Y
S_X]_W^_ `aYUd]Qcm ^V[do n]d\pgYo7

Hc_Rl `aYSVbcY Sbݷ nc_ SV\Y[_\V`YV ]ݷ _RjV]d X^Q]V^QcV\o5ݷ
b_XUQcV\p] Slb_[_da_S^VSlf Y^bcad]V^c_S `aYf_UYcbp SlUd]lSQcm
bS_Z b_RbcSV^^lZ QRbcaQ[c^lZ ]Ya5 S [_c_a_] RdUdc bdjVbcS_SQcm ^Q6
`YbQ^^lV b `_]_jmo Yf Y^bcad]V^c_S `a_TaQ]]lD ncQ Yb[dbbcSV^^Qp
aVQ\m^_bcm XQhQbcdo _[QXlSQVcbp _UY^Q[_S_ UQ\V[Q _c SbVf bdjVbcSd6



?== ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

ojYf bYbcV]5 cQ[ hc_ `a_TaQ]]l S Yc_TV ^Q SbVf `\Qce_a]Qf aQR_cQoc
_UY^Q[_S_ `\_f_7 FQaQ[cVa^lZ `aY]Va cQ[_Z Yb[dbbcSV^^_Z aVQ\m^_6
bcY ]l ^QR\oUQ\Y5 `lcQpbm b`aQSYcmbp b Y^cVa`aVcQc_aQ]Y L?==?>
U9C@D U_RQSY]5 hc_ baVUbcSQ `_bca_V^Yp TaQeYhVb[Yf Y^cVaeVZb_S S
b`VgYeY[QgYo L?==?> U9C@ ^V Sf_Upc5 ^_ Y U_bcd`Q [ ^YX[_]d da_S6
^o cQ] c_WV ^V `aVUdb]_caV^_5 cQ[ hc_ `a_TaQ]]l5 ^Q`YbQ^^lV ^Q
L?==?> U9C@5 ]_Tdc Sl`_\^pcmbp `_U `9>4?GC c_\m[_ S b`VgYQ\m6
^_ U\p nc_T_ `_bca_V^^_Z baVUV5 S[\ohQojVZ hc_6c_ Sa_UV n]d\pc_aQ
cVa]Y^Q\Q7

=VWUd `a_hY]5 L?==?> U9C@ S_ SbVZ bS_VZ [_i]Qa^_Z ^Vd[\oWV6
bcY Y\\obcaYadVc Vjݷ _UY^ ]_]V^cC Sbݷ `aVUdb]_caVcm ^VS_X]_W^_5
Y `a_ [Q[do6c_ YX _b_RV^^_bcVZ `\Qce_a]l b_XUQcV\Y Slb_[_da_S^V6
S_T_ Y^bcad]V^cQ ]_Tdc `a_bc_ ^V `_Ud]Qcm7 CQ[5 L?==?> U9C@ Yb6
`_\mXdVc bS_o 1U_S_\m^_ bS_V_RaQX^do2 ]_UV\m SS_UQ6SlS_UQ5 S [_c_6
ado V^ݷ S`YbQ\Ybmݷ b_[Vcl ‑ Y5 X^QhYc5 ^Q`YbQcm ^Q [ݷ^ [Q[_Z6^YRdUm
]LY6[\YV^c Y\Y cV] R_\VV bVaSVa ^V `_\dhYcbp7 Hc_Rl `aV_U_\Vcm
^VQUV[SQc^_bcm SlUd]Q^^lf QRbcaQ[gYZ Y Sb6ݷcQ[Y `_XS_\Ycm `a_6
TaQ]]YbcQ] b_XUQSQcm ^Vhc_ b[_\m[_6^YRdUm `aYV]\V]_V5 `aYf_UYcbp
cQ[ Y\Y Y^QhV `_XS_\pcm `a_TaQ]]Q] U_RYaQcmbp U_ ^YX[_da_S^VSlf
S_X]_W^_bcVZ `\Qce_a]l5 ^_ cQ[_Z U_bcd` `\_f_ \_WYcbp ^Q Slb_6
[_da_S^VSlV QRbcaQ[gYY Yb`_\mXdV]_T_ Y^bcad]V^cQ5 ^V T_S_ap dWV _
c_]5 hc_ `VaV^_bY]_bcm cQ[YV SVjY dRYSQoc baQXd WV Y ^Q`_SQ\7

>Q[_^Vg5 bQ]Y Slb_[_da_S^VSlV Y^bcad]V^cl 1^Q`aY]Va5 Y^cVa6
`aVcQc_al2 ‑ nc_ U_S_\m^_ b\_W^lV `a_TaQ]]l5 Q `aY `VaV^_bV ]VWUd
aQX^_a_U^l]Y `\Qce_a]Q]Y `aYf_UYcbp `VaV`YblSQcm X^QhYcV\m^do
hQbcm Yf [_UQ7 8QbcQSYcm cQ[_T_ ]_^bcaQ SbVTUQ 1U\p \oR_T_ `_\mX_SQ6
cV\mb[_T_ [_UQ2 _UY^Q[_S_ SVbcY bVRp ^Q SbVf `_UUVaWYSQV]lf `\Qc6
e_a]Qf ‑ XQUQhQ ^V S`_\^V aVQ\m^Qp5 c_ Vbcm `a_bcV^m[YV `aY]Val
_Rlh^_ `VaV^_bpcbp RVX `a_R\V]5 ^_ hV] b\_W^VV bcQ^_SYcbp `_\mX_SQ6
cV\mb[Qp `a_TaQ]]Q5 cV] R_\miV SVa_pc^_bcm5 hc_ hc_6^YRdUm b\_]QVc6
bp `aY `VaV^_bV Vݷ ^Q UadTdo `\Qce_a]d5 f_cm Y b c_Z WV bQ]_Z 1Sa_UV
Rl2 bYbcV]_Z `a_TaQ]]Ya_SQ^Yp7

;Q[ ^Y bcaQ^^_5 _`lc `_[QXlSQVc5 hc_ U_RYcmbp `VaV^_bY]_bcY `a_6
TaQ]]l ‑ Vb\Y ncd `VaV^_bY]_bcm XQ`\Q^Ya_SQcm XQaQ^VV5 `aVWUV hV]
^QhQcm `YbQcm [_U ‑ `a_jV SbVT_ ^Q hYbc_] BY5 Q Vb\Y `a_TaQ]]Q `aVU6
`_\QTQVc Yb`_\mX_SQ^YV TaQeYhVb[_T_ Y^cVaeVZbQ `_\mX_SQcV\p ‑ c_
^Q BY44C ^Q`aY]Va5 _`YbQ^^Qp aQ^VV RYR\Y_cV[Q OU]T `aV[aQb^_ aQ6
R_cQVc `_U `9>4?GC5 Y U\p RYR\Y_cV[ SYUWVc_S nc_ S`_\^V _Rlh^Qp
bYcdQgYp7 5V\_ S c_]5 hc_ `aY aQR_cV ^Q ncYf pXl[Qf d `a_TaQ]]YbcQ
Vbcm U_bcd` [_ SbV] S_X]_W^_bcp] Yb`_\mXdV]_Z `\Qce_a]l5 Q aY6`ݷ
SVbcY [ _RjV]d X^Q]V^QcV\oݷ c_\m[_ cV S_X]_W^_bcY5 [_c_alV ^dW^l
S UQ^^_Z [_^[aVc^_Z `a_TaQ]]V5 ]^_T_[aQc^_5 S UVbpc[Y aQX `a_jV5
hV] SbVݷ S_X]_W^_bcY SbVf `\Qce_a]5ݷ [Q[ nc_ Sl^dWUV^l `lcQcmbp
bUV\Qcm b_XUQcV\Y ݷVaV^_bY]lf`ݷ Slb_[_da_S^VSlf Y^cVa`aVcQc_a_S7



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?=>

1Sc_a [^YTY ^Q _b^_SQ^YY b_RbcSV^^_T_ _`lcQ ]_WVc _U^_X^Qh^_ XQpSYcm5
hc_ b_XUQcm `a_TaQ]]d b TaQeYhVb[Y] `_\mX_SQcV\mb[Y] Y^cVaeVZb_]5 `VaV6
^_bY]do ]VWUd U9>EH Y `9>4?GC5 ^Q]^_T_ `a_jV ^Q BY44 b Yb`_\mX_SQ^YV]
[Q[_Z6^YRdUm RYR\Y_cV[Y SYUWVc_S5 ^VWV\Y ^Q bd`Va6Slb_[_da_S^VS_] ]3<8];5
[_c_alZ S__RjV U_S_\m^_ b\_W^_ XQ`dbcYcm `_U `9>4?GC7 6b\Y SQ] Sb6ݷcQ[Y
`aYUݷc S T_\_Sd nc_ `_`a_R_SQcm5 XQbV[YcV SaV]p5 [_c_a_V dZUݷc d SQb ^Q Y^6
bcQ\\pgYo ]3< `_U `9>4?GC5 Y _b_X^QZcV5 hc_ Vb\Y Sl ^V `VaVUd]QVcV `a_TaQ]6
]Ya_SQcm ^Q ]3<8]; b `aYgV\_] ^Q `VaV^_bY]_bcm5 SbV] SQiY] `_\mX_SQcV\p]5
aQR_cQojY] `_U `9>4?GC5 c_WV `aYUݷcbp nc_ `a_UV\Qcm7

:;7>7@7 ;_TUQ Y^cVa`aVcQgYp Sbݷ WV U_`dbcY]Q
3bV pXl[Y `a_TaQ]]Ya_SQ^Yp5 [_c_alV ]l aQbb]QcaYSQ\Y S nc_]

c_]V5 XQ Yb[\ohV^YV] BY445 S c_Z Y\Y Y^_Z bcV`V^Y _c^_bpcbp [ Y^6
cVa`aVcYadV]l]D ^_ Vb\Y Y^cVa`aVcYadV]_V Yb`_\^V^YV 1[Q[ S`_\^V
]_W^_ XQ[\ohYcm5 `a_hYcQS `aVUlUdjYV `QaQTaQel2 ^VU_`dbcY]_5 c_
XQhV] ]l YXdhQ\Y SbV ncY pXl[YH

@_`a_RdV] _cSVcYcm ^Q nc_c S_`a_b7 3_6`VaSlf5 [Q[ T_S_aY\_bm S bQ6
]_] ^QhQ\V5 Q\mcVa^QcYS^lV `QaQUYT]l `a_TaQ]]Ya_SQ^Yp bc_pc c_T_5
hc_Rl Yf _bS_Ycm5 UQWV Vb\Y _^Y ^Y[_TUQ `_c_] ^V RdUdc `aY]V^pcm6
bp ^Q `aQ[cY[VC `aQ[cYhVb[YV ^QSl[Y gV^^l5 ^_ n\QbcYh^_bcm ]_XTQ ‑
RVbgV^^Q7 3_6Sc_alf5 S apUV b\dhQVS Y^cVa`aVcYadV]Qp bdj^_bcm c_6
T_ Y\Y Y^_T_ pXl[Q ^V bc_\m ^VYXRVW^Q5 [Q[ [QWVcbp7 >Q`aY]Va5 Vb\Y
Sl[Y^dcm YX c_Z WV \385=5 `aY]YcYSl 5F1<5 B514 Y SbVS_X]_W^lV `a_6
pS\V^Yp aVe\V[bYY Sa_UV `aV_RaQX_SQ^Yp ]VWUd _RkV[c_] bY]S_\Q Y
VT_ Y]V^V]5 c_ `_\dhV^^lZ pXl[ RdUVc S`_\^V `aYT_UV^ U\p [_]`Y6
\pgYY Y UQWV U\p bcQcYhVb[_Z bR_a[Y7 B[_aVV SbVT_5 U\p U_bcYWV^Yp
_b]lb\V^^lf aVXd\mcQc_S `aYUݷcbp `VaV\_`QcYcm aVQ\YXQgYo RYR\Y_6
cV[Y ed^[gYZ5 bhYcQojYfbp Sbca_V^^l]Y ‑ cQ[5 hc_Rl _^Y [Q[ ]_W^_
]V^miV ݷXQgV`\p\Yݷ _U^Q UadTdo Y S Yb`_\^pV]lZ eQZ\ S Yc_TV `_`Q6
UQ\ [_U c_\m[_ cVf ed^[gYZ5 [_c_alV Yb`_\mXdocbp S `a_TaQ]]VD ^_ Y
S nc_] ^YhVT_ ^VS_X]_W^_T_ ^Vc7 L?==?> U9C@ S c_] SYUV5 S [_c_a_]
_^ bdjVbcSdVc5 b[_\m[_6^YRdUm `aY\Yh^_Z [_]`Y\pgYY ^V U_`db[QVc5
^_ SVUm nc_ ^V VUY^bcSV^^lZ bdjVbcSdojYZ 1Y cV] R_\VV ^V VUY^bcSV^6
^lZ S_X]_W^lZ2 UYQ\V[c <Yb`QD b @a_\_T_] c_WV ^QSVa^p[Q ]_W^_
hc_6^YRdUm `aYUd]Qcm7

>Q[_^Vg5 `_b\VU^YZ QaTd]V^c S `_\mXd YXdhV^Yp Y^cVa`aVcYadV]lf
pXl[_S b_bc_Yc S c_]5 hc_ Y^cVa`aVcQgYp ‑ nc_ ^V SbVTUQ bc_\m _U6
^_X^Qh^_ `\_f_7 AQ^VV ]l S [QhVbcSV _b^_S^_T_ ^VU_bcQc[Q Y^cVa`aV6
cQgYY _RbdWUQ\Y ^V_Rf_UY]_bcm ^Q\YhYp Y^cVa`aVcQc_aQ 1Y SbVZ VT_
_RSVb[Y5 [_c_aQp ]_WVc Rlcm `_f\VjV bQ]_T_ Y^cVa`aVcQc_aQ2 ^Q ]Q6
iY^V `_\mX_SQcV\pD ^_ SVUm nc_ _hVSYU^l] _RaQX_] ^V Y]VVc ^Y[Q[_T_
X^QhV^Yp5 Vb\Y `a_TaQ]]Ybc Y `_\mX_SQcV\m ‑ nc_ _U^_ Y c_ WV \Y6
g_5 Q cQ[YV bYcdQgYY ^V bc_\m aVU[Y7 2lSQVc5 hc_ `a_TaQ]]Q `YiVcbp



?=? ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

aQUY caݷf6hVclaݷf XQ`db[_S5 Q c_ Y S_SbV _U^_T_D `a_TaQ]]Ybcd `a_6
jV `a_UV\Qcm ncY bhYcQ^^lV XQ`db[Y bQ]_]d5 hV] `VaV^_bYcm `a_TaQ]6
]d ^Q ]QiY^d `_\mX_SQcV\p7 2lSQVc Y cQ[5 hc_ QSc_a `a_TaQ]]l b
Vݷ `_]_jmo aViQVc [Q[do6c_ bS_o b`VgYeYhVb[do XQUQhd5 aViQVc Vݷ
cQ[5 [Q[ \Yh^_ V]d dU_R^_5 Y `_\dhV^^Qp `a_TaQ]]Q b_SVaiV^^_ c_h6
^_ ^V `aVU^QX^QhV^Q U\p `VaVUQhY [_]d Rl c_ ^Y Rl\_ ‑ S_X]_W^_5 [
`aY]Vad5 hc_ ^QdhYcm [_T_6c_ UadT_T_ `_\mX_SQcmbp nc_Z `a_TaQ]]_Z
^Qbc_\m[_ b\_W^_5 hc_ bS_UYc ^Q ^Vc `_cV^gYQ\m^lV SlT_Ul _c Vݷ `V6
aVUQhY7 9 hc_5 b`aQiYSQVcbp5 S nc_Z bYcdQgYY `\_f_T_ S `aY]V^V^YY
Y^cVa`aVcYadV]_T_ Yb`_\^V^YpH ?hVSYU^_5 ^YhVT_7

B\dhQZ5 [_TUQ `_\mX_SQcV\m Y `a_TaQ]]Ybc VUY^l S _U^_] \YgV5
RVX `a_R\V] _R_RjQVcbp ^Q bYcdQgYo5 [_TUQ aQbb]QcaYSQV]_V ݷ_Yg\ݷ ‑
^V eYXYhVb[_V5 Q oaYUYhVb[_V5 c_ Vbcm [_TUQ `a_TaQ]]Q `YiVcbp U\p
S^dcaV^^VT_ Yb`_\mX_SQ^Yp S _aTQ^YXQgYY5 TUV aQR_cQVc Vݷ QSc_a5 Y b_6
SVaiV^^_ c_h^_ ^V RdUVc `VaVUQSQcmbp XQ Vݷ `aVUV\l7 @aY]V^pp Y^6
cVa`aVcQgYo5 `a_TaQ]]Ybcl ]_Tdc `VaV[\QUlSQcm bS_Y `a_R\V]l ^Q
`_\mX_SQcV\VZ Y ]VZ^cVZ^Va_S5 ^_ S nc_] ^Vc ^YhVT_ `\_f_T_5 [_\m b[_6
a_ Y `a_TaQ]]YbcQ]5 Y `_\mX_SQcV\p]5 Y ]VZ^cVZ^VaQ] _cUV\m^_ SXp6
c_Z `a_TaQ]]l `\QcYc XQa`\Qcd _UY^ Y c_c WV aQR_c_UQcV\m Y nc_6
T_ aQR_c_UQcV\p Sbݷ dbcaQYSQVcD ^Q`aY]Va5 d `a_TaQ]]YbcQ XQa`\Q6
cQ ]_WVc Rlcm S UVbpcm aQX SliV5 hV] d ]VZ^cVZ^Va_S5 cQ[ hc_ hQb5
bn[_^_]\V^^lZ `a_TaQ]]Ybc_]5 ]_WVc _R_ZcYbm S gV\lZ aQR_hYZ UV^m
]VZ^cVZ^VaQ5 Y aQR_c_UQcV\m Sbݷ Vjݷ _bcQ^Vcbp S `\obV7

6jݷ _UY^ _hVSYU^lZ b\dhQZ ‑ [_TUQ [_^Vh^_]d `_\mX_SQcV\o `_6
bcQS\pVcbp ^V[YZ XQ[alclZ `a_TaQ]]^_6Q``QaQc^lZ [_]`\V[b5 c_ Vbcm
nc_ \YR_ ^V[YZ b`VgYQ\YXYa_SQ^^lZ [_]`mocVa5 \YR_ UQWV [_]`mocVa
_RjVT_ ^QX^QhV^Yp5 ^_ ^Q [_c_alZ Sbݷ `a_TaQ]]^_V _RVb`VhV^YV dbcQ6
^_SY\Q _aTQ^YXQgYp6aQXaQR_chY[5 Y S]ViQcV\mbcS_ [_^Vh^_T_ `_\mX_6
SQcV\p S dbca_ZbcS_ [_]`\V[bQ 1S c_] hYb\V dbcQ^_S[Q Y ^Qbca_Z[Q
`a_TaQ]]^_T_ _RVb`VhV^Yp2 YX^QhQ\m^_ ^V `aVUdb]_caV^_7 8UVbm SQW6
^_5 hc_ ]VZ^cVZ^Val Y\Y [c_ cQ] S]Vbc_ ^Yf ‑ cV5 [c_ dbcQ^QS\YSQoc
`a_TaQ]]d ^Q [_]`mocVal5 ^Q [_c_alf _^Q RdUVc aQR_cQcm ‑ `_\dhQ6
oc XQa`\Qcd S c_Z WV _aTQ^YXQgYY5 hc_ Y `a_TaQ]]Ybcl5 ^Q`YbQSiYV
`a_TaQ]]d5 Q `_\mX_SQcV\o _[QXlSQVcbp b_SVaiV^^_ Sbݷ aQS^_5 _^ b
S^dcaV^^VZ [df^VZ `_bcQS\V^^_T_ V]d XQ[alc_T_ aViV^Yp ^Y[_TUQ Y
^Y[Q[ ^V bcQ\[YSQVcbp7

6jݷ _UY^ SQW^VZiYZ b\dhQZ5 [_TUQ Y^cVa`aVcQgYp ^V c_\m[_ U_`d6
bcY]Q5 ^_ Y5 `_WQ\dZ5 _RpXQcV\m^Q ‑ nc_ d`_]Y^QSiYVbp aQ^VV `aVU6
]Vc^_6_aYV^cYa_SQ^^lV pXl[Y `a_TaQ]]Ya_SQ^Yp 5 b_XUQSQV6
]lV b`VgYQ\m^_ U\p aViV^Yp XQUQh ^V[_c_a_T_ dX[_T_ [\QbbQ7 3QW6
^l] `_U]^_WVbcS_] cQ[Yf [\Qbb_S XQUQh _[QXlSQVcbp Sbݷ c_c WV
b[aY`cY^T 5 ^VR_\miYV `a_TaQ]]l5 d`aQS\pojYV aQR_c_Z UadTYf
`a_TaQ]] ‑ \YR_ b^QadWY5 [Q[ nc_ UV\Qoc [_]Q^U^lV _R_\_h[Y Sa_6
UV 21C85 \YR_ YX^dcaY5 [_TUQ b[aY`c Sl`_\^pVcbp Sbca_V^^l] S _b^_S6
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^do `a_TaQ]]d Y^cVa`aVcQc_a_]7 3 :7<7;:ݷ ]l _c]VcY\Y5 hc_ `a_TaQ]6
]Q5 aQR_cQojQp S_ Sbca_V^^_] Y^cVa`aVcQc_aV5 ]_WVc `aVS_bf_UYcm `_
bS_VZ b\_W^_bcY cd5 S [_c_ado nc_c Y^cVa`aVcQc_a Sbca_V^5 Y\Y UQWV
^V `aVS_bf_UYcm5 ^_ Y]Vcm baQS^Y]do b\_W^_bcm7 3 nc_] b\dhQV aV6
hY _ b[aY`cY^TV dWV ^V YUݷc ‑ ^_ `_6`aVW^V]d ]_W^_ T_S_aYcm _
`a_R\V]^_6_aYV^cYa_SQ^^_] pXl[V7 ;a_]V c_T_5 ]_W^_ XQ]VcYcm5 hc_
b[aY`cl YTaQoc Sb`_]_TQcV\m^do a_\m S aQR_cV d`aQS\pV]lf Y]Y `a_6
TaQ]]5 c_TUQ [Q[ S b\dhQpf `a_R\V]^_6_aYV^cYa_SQ^^lf pXl[_S5 ^V _c6
^_bpjYfbp [ _R\QbcY b[aY`cY^TQ5 S_ Sb`_]_TQcV\m^_Z a_\Y _[QXlSQVcbp
b[_aVV bQ] Y^cVa`aVcQc_a Y cQ `a_TaQ]]Q5 S [_c_ado _^ Sbca_V^7

CQ[ Y\Y Y^QhV5 S_ SbVf ncYf b\dhQpf ]l Y]VV] USQ5 Vb\Y ]_W^_ cQ[
SlaQXYcmbp5 b\_p `a_TaQ]]7 ?UY^ b\_Z ^Q`YbQ^ `a_TaQ]]YbcQ]Y Y ^V
`aVU`_\QTQVc ]_UYeY[QgYY bY\Q]Y [_^Vh^_T_ `_\mX_SQcV\p7 3_X]_W6
^_5 cQ[Qp ]_UYeY[QgYp Y ^V Yb[\ohQVcbp ‑ Vb\Y `a_TaQ]]Q aQb`a_6
bcaQ^pVcbp S Ybf_U^lf cV[bcQfD ^_5 `_ [aQZ^VZ ]VaV5 icQc^Qp n[b`\d6
QcQgYp `a_TaQ]]l ^V `aVU`_\QTQVc5 hc_ Vݷ ^dW^_ ]V^pcm7 >Q Sc_a_]
b\_V aQb`_\QTQocbp `a_TaQ]]l5 [_c_alV5 ^Q`a_cYS5 `aVU^QX^QhV^l [
^Q`YbQ^Yo Y ]_UYeY[QgYY [_^Vh^l] `_\mX_SQcV\V]5 \YR_5 S_X]_W^_5
`a_TaQ]]YbcQ]Y5 [_c_alf nc_c `_\mX_SQcV\m ^QZ]ݷc5 Vb\Y ^V b]_WVc
b`aQSYcmbp bQ]7 @a_TaQ]]l nc_T_ b\_p ]_Tdc `_bcQS\pcmbp S]VbcV b _b6
^_S^l]Y `a_TaQ]]Q]Y S `aVU`_\_WV^YY5 hc_ `_\mX_SQcV\m QUQ`cYadVc
Yf `_U bS_Y ^dWUl5 \YR_ `_\mX_SQcV\o ]_WVc Rlcm c_\m[_ `aVU_bcQS6
\V^Q S_X]_W^_bcm ^Q`YbQcm Yf `aY S_X^Y[^_SV^YY b__cSVcbcSdojVZ
`_caVR^_bcYD nc_ S UQ^^_] b\dhQV ^V cQ[ SQW^_7

3 ;7<7;:ݷ ]l `_X^Q[_]Y\Ybm b UYf_c_]YVZ ?dbcVafQdcQ 5 [_6
c_aQp bS_UYcbp [ c_]d5 hc_ S [ad`^_Z bYbcV]V caVRdVcbp USQ pXl6
[Q ‑ _b^_S^_Z pXl[ Y pXl[ U\p b[aY`cY^TQ7 3 aQR_cQf ?dbcVa6
fQdcQ aVhm i\Q c_\m[_ _ b[aY`cY^TV5 ^_ R_\VV b\_W^lZ b\dhQZ
`a_R\V]^_6_aYV^cYa_SQ^^lf pXl[_S _c\YhQVcbp aQXSV hc_ _Rkݷ]_] Y
b\_W^_bcmo `a_TaQ]] _Sc_a_Tݷ b\_p5ݷ hc_ ]_WVc S ^V[_c_alf b\dhQpf
`_caVR_SQcm R�_\miVT_ S^Y]Q^Yp [ neeV[cYS^_bcY Sbca_V^^_T_ pXl[Q7
4\QS^lZ `aY^gY` XUVbm b_bc_Yc S c_]5 hc_ `aY]V^pcm _UY^ Y c_c WV
pXl[ U\p `a_TaQ]]5 b_bcQS\pojYf _RQ b\_p5 Rl\_ Rl5 `_6SYUY]_]d5
^V`aQSY\m^_C `_\mX_SQcV\m Y `a_TaQ]]Ybc ‑ nc_ 1S _RjV] b\dhQV2 aQX6
^lV \oUY5 _R\QUQojYV aQX^_Z [SQ\YeY[QgYVZ5 `VaVU [_c_al]Y bc_pc
aQX^lV XQUQhY Y d [_c_alf aQX^lV `_caVR^_bcY7

3bca_V^^lZ pXl[5 S _c\YhYV _c _b^_S^_T_5 ]_W^_ bUV\Qcm ^Q]^_T_
`a_jV U\p YXdhV^Yp Y aQR_cl7 ;a_]V c_T_5 Y^cVa`aVcQc_a Sbca_V^^_T_
pXl[Q 1[Q[ `a_TaQ]]Q2 ]_WVc Rlcm ]^_T_[aQc^_ `a_jV [_]`Y\pc_aQ
_b^_S^_T_ pXl[Q7 @aVUbcQSmcV bVRV _b^_S^do `a_TaQ]]d5 ^Q`YbQ^^do
^Q BY445 [ [_c_a_Z `_\mX_SQcV\o ^dW^_ RdUVc5 S bY\d _b_RV^^_bcVZ
`aVU]Vc^_Z _R\QbcY5 U_`YblSQcm ^V[YV d`aQS\pojYV `a_gVUdal7 CV_6
aVcYhVb[Y ]_W^_ Rl\_ Rl5 ^QSVa^_V5 `aVU_bcQSYcm `_\mX_SQcV\o icQc6
^do S_X]_W^_bcm S[\ohQcm S `a_TaQ]]d VT_ b_RbcSV^^lV ]_Ud\Y5 ^Q6
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`YbQ^^lV ^Q c_] WV BY445 `dcݷ] `VaVbR_a[Y SbVZ `a_TaQ]]l Y\Y UQ6
WV RVX cQ[_S_Z ‑ `_\mX_SQcV\mb[YV ]_Ud\Y ]_W^_ _e_a]Ycm [Q[ aQXUV6
\pV]lV RYR\Y_cV[Y Y XQTadWQcm S _b^_S^do `a_TaQ]]d `ap]_ S_ SaV]p
Yb`_\^V^Yp7 >_ Vb\Y S cQ[do `a_TaQ]]d Sbca_Ycm [_]`Q[c^lZ Y^cVa6
`aVcQc_a 1^Q`aY]Va c_c WV ]3<25 nc_ YXRQSYc `_\mX_SQcV\p ^V c_\m[_ _c
`Vab`V[cYSl YXdhQcm BY44 1b_T\QbYcVbm5 ]3< S UVbpc[Y5 Vb\Y ^V b_c^Y
aQX `a_jV25 ^_ Y _c ^V_Rf_UY]_bcY Y]Vcm ^Q ]QiY^V [_]`Y\pc_a BY44
b_ SbV]Y VT_ RYR\Y_cV[Q]Y Y `a_hVZ Y^eaQbcad[cda_Z7

?`pcm WV5 Sbca_V^^lZ Y^cVa`aVcQc_a ‑ ^Q c_ Y Sbca_V^^lZ5 hc_Rl
^Qf_UYcmbp S^dcaY Yb`_\^pV]_T_ eQZ\Q _b^_S^_Z `a_TaQ]]l7 AQbbdW6
UV^YZ _ bQ]_U_bcQc_h^_] YUVQ\V 1b]7 bca7 :;7>7>2 ^Y[c_ ^V _c]V^p\5 cQ[
hc_ Y^cVa`aVcQc_a5 `_]Vjݷ^^lZ S^dcam _b^_S^_Z `a_TaQ]]l5 f_a_i
dWV cV]5 hc_ `a_TaQ]]Q5 b_UVaWQjQp VT_5 ]_WVc Rlcm bQ]_U_bcQc_h6
^QD Vb\Y Rl `_\mX_SQcV\o ^dW^_ Rl\_ `YbQcm d`aQS\pojYV `a_gVUdal
^Q c_] WV pXl[V5 ^Q [_c_a_] ^Q`YbQ^Q `a_TaQ]]Q5 c_ ncQ `a_TaQ]]Q
^VYXRVW^_ XQSYbV\Q Rl _c bYbcV]l `a_TaQ]]Ya_SQ^Yp ^Q nc_] pXl[V7

3 R_\miY^bcSV b\dhQVS Sbca_V^^lV Y^cVa`aVcQc_al S U_bcQc_h^_Z
bcV`V^Y `aY]YcYS^l5 hc_Rl S_[adT ^Yf ^V _RaQX_SlSQ\Qbm `aVb\_SdcQp
n[_bYbcV]Q5 ^_ UQWV Vb\Y _^Q Sb6ݷcQ[Y S_X^Y[^Vc5 Vbcm `_ [aQZ^VZ ]VaV
^QUVWUQ5 hc_ _^Q RdUVc _aYV^cYa_SQ^Q ^Q `_\mX_SQcV\p5 Q ^V ^Q `a_6
TaQ]]YbcQ ‑ aQXaQR_chY[Q `a_TaQ]]lD nc_ `_XS_\Yc b_R\oUQcm `aY^6
gY` aQXUV\V^Yp `a_TaQ]]Ybcb[_T_ Y `_\mX_SQcV\mb[_T_ _[adWV^Yp7

CQ[_V aQXUV\V^YV `a_TaQ]]l Y\Y `a_TaQ]]^_Z bYbcV]l ^Q USQ
b\_p5 `VaSlZ YX [_c_alf b_XUQ^ `a_TaQ]]YbcQ]Y ^Q [_]`Y\YadV]_]
pXl[V Y U_ [Q[_Z6c_ bcV`V^Y ]_WVc aQbb]QcaYSQcmbp [Q[ bQ]Qݷ `a_6
TaQ]]Q5ݷ Q Sc_a_Z Y^cVa`aVcYadVcbp Y `aVU^QX^QhV^ U\p ^Q`YbQ^Yp
Y8Y\Y ]_UYeY[QgYY `_\mX_SQcV\V]5 S `aY^gY`V5 c_WV `aVUbcQS\pVc
b_R_Z `QaQUYT]d7 ?c UYf_c_]YY ?dbcVafQdcQ S hYbc_] SYUV ncd `QaQ6
UYT]d _c\YhQVc hݷc[_V `a_cYS_`_bcQS\V^YV _b^_S^_T_ [_UQ `a_TaQ]]l
Y [_UQ5 `aVU^QX^QhV^^_T_ U\p `_\mX_SQcV\mb[_T_ S]ViQcV\mbcSQD `Va6
SlZ `YiVcbp ^Q _b^_S^_] pXl[V `a_V[cQ5 Sc_a_Z ‑ ^Q pXl[V5 [_c_alZ
`_UUVaWYSQVcbp Sbca_V^^l] Y^cVa`aVcQc_a_]7 ;a_]V c_T_5 ?dbcVafQ6
dc ]_T `_UaQXd]VSQcm5 ^_ S pS^_] SYUV ^V d`_]Y^Q\ _RpXQcV\m^_bcm
[_]`Y\pgYY U\p _b^_S^_T_ pXl[Q7

@aY aQXUV\V^YY ^Q ݷb^_S^_Z_ݷ [_U Y ݷmX_SQcV\mb[YZ\_`ݷ bcQ^_6
SYcbp _hVSYU^l] b\VUdojYZ `aY^gY`C `a_TaQ]]l5 Sl`_\^pV]lV
Sbca_V^^l] Y^cVa`aVcQc_a_]5 ^V U_\W^l bcQ^_SYcmbp hQbcmo
_b^_S^_Z `a_TaQ]]l7 9^QhV T_S_ap5 S_X]_W^_bcY _b^_S^_Z `a_6
TaQ]]l5 ^Q`YbQ^^_Z ^Q [_]`Y\YadV]_] pXl[V5 ^V U_\W^l XQSYbVcm _c
^Q\YhYp Y\Y _cbdcbcSYp cVf Y\Y Y^lf hQbcVZ Y^cVa`aVcYadV]_T_ [_6
UQ7 9^cVa`aVcYadV]lV `a_TaQ]]l5 Sl`_\^pV]lV Sbca_V^^l] Y^cVa6
`aVcQc_a_] 1RdUm c_ b[aY`cl Y\Y R_\VV b\_W^lV `a_TaQ]]l2 ]_Tdc
Yb`_\mX_SQcm 1Y5 aQXd]VVcbp5 RdUdc Yb`_\mX_SQcm2 ed^[gYY _b^_S^_Z
`a_TaQ]]l5 ^_ _RaQc^Qp bYcdQgYp Wݷbc[_ ^VU_`dbcY]Q7 6b\Y `_U_R^_V
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Sbݷ WV `a_YX_i\_5 c_ ed^[gY_^Q\m^_bcm Y^cVa`aVcYadV]_T_ [_UQ5 ^Q
[_c_ado `_\QTQocbp [Q[YV6c_ hQbcY SQiVZ _b^_S^_Z `a_TaQ]]l5 U_\W6
^Q Rlcm `VaV`YbQ^Q ^Q _b^_S^_] 1[_]`Y\YadV]_]2 pXl[V `a_V[cQ5 UQWV
Vb\Y nc_ dSV\YhYc cadU_XQcaQcl7

Nc_ caVR_SQ^YV df_UYc [_a^p]Y S _b_RV^^_bcY S_b`aYpcYp `a_TaQ]6
]l hV\_SV[_] 1S UQ^^_] b\dhQV5 [Q[ ^Y bcaQ^^_5 S _b^_S^_] `_\mX_SQ6
cV\V]5 f_cp Y `a_TaQ]]Ybc_] c_WV25 c_ Vbcm VT_ `aYhY^l bdTdR_ `QaQ6
UYT]QcYhVb[YV7 3 cQ[_Z USdfb\_Z^_Z QafYcV[cdaV \oRlV eaQT]V^cl
Y^cVa`aVcYadV]_T_ [_UQ RdUdc ^VYXRVW^_ S_b`aY^Y]Qcmbp [Q[ `aVU^Q6
X^QhV^^lV [ ]_UYeY[QgYY `_\mX_SQcV\V]5 Y b cQ[Y] S_b`aYpcYV] Sl
^YhVT_ ^V bUV\QVcV5 UQWV Vb\Y ^Q`YiVcV [dhd Ta_X^lf [_]]V^cQaYVS
Y `aVUd`aVWUV^YZ ‑ ^Q ^Yf ^Y[c_ ^V _RaQcYc S^Y]Q^Yp5 `_b[_\m[d
_^Y `a_cYS_aVhQc `_Ub_X^QcV\m^_ _WYUQV]_]d7 6b\Y `aQSY\m^Qp aQ6
R_cQ [_UQ _b^_S^_Z `a_TaQ]]l XQSYbYc _c ^V[_VT_ eaQT]V^cQ Y^cVa6
`aVcYadV]_T_ [_UQ5 ^Q`YbQ^^_T_ c_\m[_ cQ[ Y ^Y[Q[ Y^QhV 1c7 V7 VT_
YX]V^V^YV caVRdVc ]_UYeY[QgYY [_UQ ^Q _b^_S^_] pXl[V U\p b_faQ^V6
^Yp _RjVZ gV\_bc^_bcY25 Q nc_c eaQT]V^c [c_6c_ YX]V^Y\ Y YX6XQ nc_T_
Sbݷ b\_]Q\_bm ‑ SQb S cQ[_Z bYcdQgYY5 [Q[ T_S_aYcbp5 ^V `_Z]dc7

3`_\^V S_X]_W^_5 hc_ ^QiV `VaVhYb\V^YV b\dhQVS5 [_TUQ Y^cVa`aV6
cQgYp U_`dbcY]Q Y UQWV5 [Q[ S b\dhQV Sbca_V^^lf Y^cVa`aVcQc_a_S5
WV\QcV\m^Q5 ^V pS\pVcbp `_\^l]D b[_aVV SbVT_5 bdjVbcSdoc bYcdQgYY
U_`dbcY]_Z Y^cVa`aVcQgYY5 [_c_alV ]l ^V aQbb]_caV\Y7 ?U^_ ]_W^_
b[QXQcm b_ SbVZ _`aVUV\ݷ^^_bcmo7 6b\Y Sl `YiVcV `a_TaQ]]d5 `aVU`_6
\QTQojdo aQb`a_bcaQ^V^YV Y Yb`_\mX_SQ^YV _c[alcl] 1^VYXSVbc^l]
XQaQ^VV2 [adT_] \oUVZ5 c_ `aY]V^V^YV U\p nc_Z gV\Y Y^cVa`aVcYadV]_6
T_ pXl[Q S [QhVbcSV _b^_S^_T_ 1Y\Y VUY^bcSV^^_T_2 ‑ nc_ UV]_^bcaQ6
cYS^_V ^VdSQWV^YV [ SQiY] `_\mX_SQcV\p]5 TaQ^YhQjVV b fQ]bcS_]D
SlRaQS Y^cVa`aVcYadV]lZ pXl[5 Sl5 S_X]_W^_5 aViY\Y [Q[YV6c_ bS_Y
`a_R\V]l5 ^_ SVUm gV^Q nc_T_ ݷaViV^Ypݷ ‑ b_XUQ^YV `a_R\V] U\p ]VZ^6
cVZ^Va_S Y [_^Vh^lf `_\mX_SQcV\VZ7 B cQ[Y] WV db`Vf_] Sl ]_WVcV
^Q`YbQcm S U_[d]V^cQgYY ^Q `VaS_Z bcaQ^YgV hc_6^YRdUm Sa_UV V^[ݷ
^Q`\VSQcm ^Q SbVf5 [c_ RdUVc nc_ hYcQcm5 Y Sca_Z^V ^Q`\VSQcm ^Q cVf5
[c_ ]_o `a_TaQ]]d bcQ^Vc Yb`_\mX_SQcm7ݷ

5QWV Vb\Y Sl ^V `\Q^YadVcV SQid `a_TaQ]]d ^Y[_]d `VaVUQSQcm5
^_ ^V dSVaV^l5 hc_ SQiY `\Q^l ^V YX]V^pcbp ‑ `aQSY\m^VV RdUVc `YbQcm
Vݷ ^Q [_]`Y\YadV]_] pXl[V5 U_`db[QojV] bcQcYhVb[do bR_a[d7

:;7>7A7 132 AQX]li\V^Yp _ hYbc_Z [_]`Y\pgYY
AQbiYaV^Yoݷ S_X]_W^_bcVZݷ `aY `_\^_Z Y\Y hQbcYh^_Z Y^cVa`aV6

cQgYY `_bSpjV^_ _Ta_]^_V [_\YhVbcS_ \YcVaQcda^lf Ybc_h^Y[_S5 cd
WV aVe\V[bYo `_bc_p^^_ _RbdWUQoc Y S dhVR^Y[Qf5 Y S_ Sa_UV Rl bV6
amݷX^lf ^Qdh^lf bcQcmpf7 @a_cYS_`_\_W^lZ `_Uf_U5 _b^_SQ^^lZ ^Q
dbcaQ^V^YY n\V]V^c_S Y^cVa`aVcQgYY5 \YcVaQcdaQ5 [Q[ nc_ ^Y bcaQ^^_5
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_Rf_UYc ]_\hQ^YV]7 1Sc_al bcQcmY d<?f5 S hYb\_ [_c_alf Sf_UYc SQi
`_[_a^lZ b\dTQ5 Rl\Y YXapU^_ dUYS\V^l cV]5 hc_ Y] ^V dUQ\_bm ^QZcY
Rd[SQ\m^_ ^YhVT_5 ^Y _U^_Z ^Qdh^_Z aQR_cl S nc_] ^Q`aQS\V^YY7 3_X6
]_W^_5 cQ[YV aQR_cl bdjVbcSdoc5 ^_ cjQcV\m^lZ `_Yb[ bY\Q]Y caݷf
hV\_SV[ ^Y[Q[Yf aVXd\mcQc_S ^V UQ\7

@a_U_\WQp Yb`_\mX_SQcm ^Qi RQX_SlZ `_Uf_U [ [_]`Y\pgYY [Q[
[ aQXUV\V^Yo `a_TaQ]]Ybcb[_T_ Y `_\mX_SQcV\mb[_T_5 `aVU`_\_WY]5
hc_ ]Q[bY]Q\m^_ S_X]_W^Qp 2ݷhYbcQpݷ1 [_]`Y\pgYp ]_WVc bhYcQcmbp
U_bcYT^dc_Z5 Vb\Y _RVb`VhV^Q [Q[ ]Y^Y]d] S_X]_W^_bcm c_T_5 hc_6
Rl SlRYaQV]lV `a_TaQ]]Ybc_] b`_b_Rl Y ]Vc_Ul U_bcYWV^Yp gV\VZ
^Y[Q[ ^V S\Yp\Y ^Q Sb5ݷ hc_ SYUYc [_^Vh^lZ `_\mX_SQcV\m `a_TaQ]]l7

>QYR_\VV _hVSYU^_V RQX_S_V caVR_SQ^YV [ [_]`Y\pgYY ]l dWV ^V_U6
^_[aQc^_ e_a]d\Ya_SQ\YC U\p Sl`_\^V^Yp `a_TaQ]]l ^V U_\W^_ caV6
R_SQcmbp `aYbdcbcSYV caQ^b\pc_aQ7 Nc_ caVR_SQ^YV ]_W^_ dbY\YcmC S_
SaV]p Yb`_\^V^Yp `a_TaQ]]l ^V U_\W^_ `a_Ybf_UYcm ^Y[Q[Yf n\V]V^6
c_S Vݷ caQ^b\pgYY5 c_ Vbcm U_\W^_ Rlcm S_X]_W^_ dbcQ^_SYcm `a_TaQ]6
]d ^Q [_]`mocVa5 TUV _^Q RdUVc Yb`_\^pcmbp5 S `_\^_bcmo T_c_S_] [
Sl`_\^V^Yo SYUV5 ^V caVRdojV] ^Y[Q[_Z U_`_\^YcV\m^_Z `_UT_c_S[Y7

AQ^VV ]l ^QR\oUQ\Y `_Uf_U [ bY^cVXd Yb`_\^pV]_T_ eQZ\Q `dcݷ]
b_VUY^V^Yp X^QhYcV\m^_Z hQbcY [_]`_^V^c_S Y^cVa`aVcQc_aQ b Ybf_U6
^l] cV[bc_] `a_TaQ]]l Y\Y cV] Y\Y Y^l] VT_ S^dcaV^^Y] `aVUbcQS6
\V^YV]D cQ[_Z `_Uf_U e_a]Q\m^_ dU_S\VcS_apVc RQX_S_]d caVR_SQ^Yo5
^_ `aY nc_] pb^_5 hc_ nc_ S UVZbcSYcV\m^_bcY ^V [_]`Y\pgYpD caVR_6
SQ^YV _cbdcbcSYp ^V `a_bc_ bQ]_T_ caQ^b\pc_aQ5 Q \oRlf n\V]V^c_S
caQ^b\pgYY `_XS_\pVc nc_ _R_b^_SQcm7

8Q]VcYS5 hc_ RYR\Y_cV[Y _hVSYU^l] _RaQX_] `aVUbcQS\poc b_R_Z
hQbcm bYbcV]l `a_TaQ]]Ya_SQ^Yp5 `aYhݷ] ]^_TYV YX ^Yf 1^V c_\m6
[_ 2ݷbcQ^UQac^lVݷ `aY\QTQocbp [ caQ^b\pc_ad5 ]_W^_ U_SVbcY USQ
`aVUlUdjYf da_S^p caVR_SQ^YZ U_ _`aVUV\ݷ^^_T_ \_TYhVb[_T_ XQSVa6
iV^Yp5 `_caVR_SQS U\p ^QhQ\Q5 hc_Rl TV^VaYadV]lZ Yb`_\^pV]lZ
eQZ\ ^V XQSYbV\ 1Y\Y `_ [aQZ^VZ ]VaV ]_T ^V XQSYbVcm2 _c ^Q\YhYp
[Q[Yf Rl c_ ^Y Rl\_ [_]`_^V^c_S bYbcV]l `a_TaQ]]Ya_SQ^Yp5 S c_]
hYb\V UY^Q]YhVb[Y `_UTadWQV]lf RYR\Y_cV[D `VaVf_Up [ b\VUdojV6
]d da_S^o5 `aYUݷcbp `_caVR_SQcm5 hc_Rl Y S bQ] Yb`_\^pV]lZ eQZ\
^V S[\ohQ\Ybm ^Y[Q[YV RYR\Y_cV[Y [a_]V cVf5 [_c_alV S pS^_] SY6
UV XQcaVR_SQ\ `a_TaQ]]Ybc5 Q ]Y^Y]Q\m^_ U_`dbcY]_V ]^_WVbcS_ cQ6
[Yf RYR\Y_cV[ Rl\_ `dbcl]7 DU_S\VcS_aYcm cQ[_]d caVR_SQ^Yo ]_6
WVc \Yim pXl[ `a_TaQ]]Ya_SQ^Yp5 YX [_c_a_T_ Yb[\ohV^l 1SlcVb6
^V^l S RYR\Y_cV[d2 \oRlV S_X]_W^_bcY5 caVRdojYV b[_\m[_6^YRdUm
^VcaYSYQ\m^_Z aVQ\YXQgYY ^Q da_S^V ]QiY^^_T_ [_UQ7

BUV\QV] cV`Vam iQT S bc_a_^d7 ?hVSYU^_5 hc_ ݷa_TaQ]]Ybcb[_V`ݷ
^V _TaQ^YhYSQVcbp c_\m[_ `a_TaQ]]^l]Y [_]`_^V^cQ]Y5 Sf_UpjY]Y
S bYbcV]d `a_TaQ]]Ya_SQ^Yp7 9]VVcbp UadT_Z Qb`V[c5 S_X]_W^_5 UQ6
WV R_\VV SQW^lZC `dcm aViV^Yp XQUQhY5 YXRYaQV]lZ `a_TaQ]]Ybc_]7



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?>:

?hVSYU^_5 hc_ _U^Q Y cQ WV XQUQhQ ]_WVc Rlcm aViV^Q RVb[_^Vh^l];?

[_\YhVbcS_] b`_b_R_S7 2_\miQp hQbcm S_X]_W^lf b`_b_R_S _[QWVcbp
^VneeV[cYS^Q5 ^_ SbVTUQ5 UQWV Vb\Y aVhm YUݷc _ `a_TaQ]]V Q5<<?5ݷ
G?B<45ݷ ]_W^_ RVX cadUQ ^QZcY ^Vb[_\m[_ aViV^YZ5 YX [_c_alf ^VS_X6
]_W^_ SlRaQcm [Q[_V6c_ _U^_ 7ݷQY\dhiVV^ݷ @a_U_\WQp ^QbcQYSQcm ^Q
aQXUV\V^YY ݷ_a_TaQ]]Ybcb[_T`ݷ Y 5ݷ_mX_SQcV\mb[_T\_`ݷ \_TYh^_ RdUVc
`_caVR_SQcm5 hc_Rl c_5 hc_ SYUYc `_\mX_SQcV\m5 ^Y[Q[ ^V XQSYbV\_ _c
`aY^pclf `a_TaQ]]Ybc_] hQbc^lf aViV^YZ5 [Q[ b\VUdVc aVQ\YX_SQcm
c_c Y\Y Y^_Z Qb`V[c ed^[gY_^Q\m^_bcY `a_TaQ]]l7

>QYR_\VV _hVSYU^_V caVR_SQ^YV YX nc_Z _R\QbcY ‑ hc_Rl SYUY]_V
`_\mX_SQcV\o `_SVUV^YV `a_TaQ]]l ^Y[Q[ ^V XQSYbV\_ _c YXRaQ^^lf
`a_TaQ]]Ybc_] Y]ݷ^ 1YUV^cYeY[Qc_a_S25 c_ Vbcm hc_Rl `_SVUV^YV `a_6
TaQ]]l ^V ]_T\_ YX]V^Ycmbp5 Vb\Y SbV 1Y\Y c_\m[_ ^V[_c_alV2 YX Yb6
`_\mX_SQ^^lf S ^VZ YUV^cYeY[Qc_a_S `VaVY]V^_SQcm5 ^V ^QadiQp `aY
nc_] d^Y[Q\m^_bcY Y]7^ݷ E_a]Q\m^_ cQ[_V bS_ZbcS_ `a_TaQ]]l ]_W^_
^QXSQcm dbc_ZhYS_bcmo [ Q\meQ6`aV_RaQX_SQ^Yo7

?c]VcY]5 hc_ SbV] `VaVhYb\V^^l] caVR_SQ^Yp] dU_S\VcS_apoc
S ^QiV SaV]p aQXSV hc_ pXl[Y QbbV]R\Va_S7 3 hQbc^_bcY5 [_]`Y\pc_al
pXl[Q BY _Rlh^_ `_a_WUQoc [_U5 XQSYbpjYZ _c `dbcm Y ^VR_\mi_T_5 ^_
UQ\V[_ ^V `dbc_T_ ]^_WVbcSQ RYR\Y_cVh^lf ed^[gYZD cQ[5 ]QiY^^lZ
[_U5 b_XUQ^^lZ [_]`Y\pc_a_] 7335 ]_WVc `_caVR_SQcm bR_a[d b RYR6
\Y_cV[_Z <927335 UQWV Vb\Y ]l S `a_TaQ]]V ^Y[Q[Yf RYR\Y_cVh^lf
ed^[gYZ ^V Yb`_\mX_SQ\YD ^Q`aY]Va5 `VaV]^_WV^YV ?=6RYc^lf gV\lf
hYbV\ ^Q <;6RYc^lf `a_gVbb_aQf nc_c [_]`Y\pc_a aVQ\YXdVc hVaVX Sl6
X_S RYR\Y_cVh^_Z ed^[gYY7 ;a_]V c_T_5 S U_[d]V^cQgYY [ [_]`Y\pc_6
ad `VaVhYb\V^l ^Vb[_\m[_ ed^[gYZ5 ^Q ^Q\YhYV [_c_alf _^ `_\QTQVcbp
UQWV `aY pS^_] d[QXQ^YY aVWY]Q b_XUQ^Yp bQ]_U_bcQc_h^_T_ [_UQ 1S
hYb\_ ncYf ed^[gYZ Sf_UYc5 ^Q`aY]Va5 =5=3@I27

2_\VV c_T_5 pXl[ BY5 bca_T_ T_S_ap5 ^V _R\QUQVc dbc_ZhYS_bcmo [
Q\meQ6`aV_RaQX_SQ^Yp] SSYUd ^Q\YhYp S ]Q[a_`a_gVbb_aV S_X]_W^_6
bcY `aVSaQcYcm YUV^cYeY[Qc_a S VT_ Y]p 1bca_[_Sdo [_^bcQ^cd27 >Q6
`aY]Va5 S `a_TaQ]]V ]_W^_ _RkpSYcm cQ[_Z ]Q[a_bC

34569>5 PN]RMWJVN1H2 13H2

Y XQcV] Yb`_\mX_SQcm b\VUdojYZ SlX_S ed^[gYY @B9>D6C
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;?2Vb[_^Vh^l] UQWV b e_a]Q\m^_Z c_h[Y XaV^YpC Vb\Y XQUQhQ Q\T_aYc]YhV6
b[Y aQXaViY]Q5 c_ SbVTUQ bdjVbcSdVc bhݷc^_6RVb[_^Vh^_V ]^_WVbcS_ Q\T_aYc]_S5
`_`Qa^_ n[SYSQ\V^c^lf ]VWUd b_R_Z5 aViQojYf ncd XQUQhd7



?>; ;_]`Y\pgYp5 Y^cVa`aVcQgYp5 b[aY`cY^T

CQ[_Z SlX_S SlSVUVc bca_[d DݷIF1B=ݷ Vb\Y `VaV]V^^do =IF1B S `a_6
TaQ]]V `VaVY]V^_SQcm5 c_5 _hVSYU^_5 YX]V^Ycbp Y SlUQSQV]Qp `a_TaQ]6
]_Z bca_[Q7

3`a_hV]5 UQWV U_bcYWV^YV da_S^p caVR_SQ^YZ5 [_c_al] dU_S\VcS_6
apoc c_\m[_ pXl[Y QbbV]R\Va_S5 ^V _RpXlSQVc ^Qb _bcQ^_SYcmbp7 B\V6
UdojVV caVR_SQ^YV _[QXlSQVcbp _hVSYU^l] [Q[ b c_h[Y XaV^Yp ne6
eV[cYS^_bcY Yb`_\^V^Yp5 cQ[ Y b c_h[Y XaV^Yp bQ]_UYbgY`\Y^l `a_6
TaQ]]YbcQ5 ^_5 cV] ^V ]V^VV5 b_R\oUQcm VT_ S b_SaV]V^^lf db\_SYpf
`aQ[cYhVb[Y ^VS_X]_W^_7 9cQ[C \oRlV SlhYb\V^Yp Y `aV_RaQX_SQ^Yp5
[_c_alV ]_Tdc Rlcm Sl`_\^V^l S_ SaV]p [_]`Y\pgYY5 ^V U_\W^l `V6
aV^_bYcmbp ^Q SaV]p Yb`_\^V^Yp `a_TaQ]]l7 >QadiV^YV] nc_T_ `aY^6
gY`Q RdUVc5 S hQbc^_bcY5 Y^cVa`aVcQgYp e_a]Qc^lf bca_[ S ed^[gYpf
@B9>D68C31>67 3`a_hV]5 hc_Rl b_R\obcY nc_ caVR_SQ^YV5 YXRQSYcmbp
_c e_a]Qc^lf bca_[ ^VU_bcQc_h^_D hc_Rl ^QdhYcm [_]`Y\pc_a `a_S_6
UYcm S_ SaV]p [_]`Y\pgYY UVZbcSYcV\m^_ \oRlV `aV_RaQX_SQ^Yp5 U\p
[_c_alf U_bcQc_h^_ Y^e_a]QgYY5 ^dW^l5 ^Q`aY]Va5 ed^[gYY b`VgY6
Q\m^_T_ SYUQ5 ^Q`aY]Va5 `_]VhV^^lV [Q[Y]6c_ [\ohVSl] b\_S_]D `aY
SlX_SV cQ[_Z ed^[gYY _c `QaQ]Vca_S5 X^QhV^Yp [_c_alf YXSVbc^l S_
SaV]p [_]`Y\pgYY5 [_]`Y\pc_a U_\WV^ `lcQcmbp ed^[gYo SlhYb\Ycm
Y XQ]V^Ycm Vݷ SlX_S `_\dhV^^l] X^QhV^YV]7 3 BY cQ[_T_ ^Vc5 ^_ cQ[Y]Y
S_X]_W^_bcp]Y _R\QUQVc5 ^Q`aY]Va5 pXl[ M 27ݷ5Yݷ1

3 cVa]Y^Qf b_UVaWQ^Yp Yb`_\^pV]_T_ eQZ\Q ]_W^_ be_a]d\Ya_6
SQcm Vjݷ USQ caVR_SQ^Yp [ [_]`Y\pgYY7 3_6`VaSlf5 bYbcV]Q `a_TaQ]6
]Ya_SQ^Yp U_\W^Q `_XS_\pcm b_XUQcm cQ[_Z Yb`_\^pV]lZ eQZ\5 hc_Rl
^Y[Q[Y]Y baVUbcSQ]Y Q^Q\YXQ ^V\mXp Rl\_ _`aVUV\Ycm5 [Q[YV [_^[aVc6
^_ Y^bcad]V^cl Rl\Y XQUVZbcS_SQ^l U\p VT_ b_XUQ^Yp7 Nc_ caVR_SQ6
^YV `_XS_\pVc ^QUVpcmbp5 hc_ S Yb`_\^pV]_] eQZ\V UVZbcSYcV\m^_ ^V
_bcQ^Vcbp ^YhVT_ \Yi^VT_5 _Rdb\_S\V^^_T_ c_\m[_ SlRaQ^^l]Y Y^6
bcad]V^cQ]Y Y ]Vc_UQ]Y aViV^Yp XQUQhY Y ^V Y]VojVT_ _c^_iV^Yp
[ aViݷ^^_Z XQUQhV [Q[ cQ[_S_Z7 3_6Sc_alf5 ]_W^_ `_caVR_SQcm5 hc_6
Rl bYbcV]Q `a_TaQ]]Ya_SQ^Yp `_XS_\p\Q be_a]Ya_SQcm \oR_Z Yb`_\6
^pV]lZ eQZ\5 [_aaV[c^lZ b c_h[Y XaV^Yp gV\VS_Z `\Qce_a]l7 BaV6
UY bdjVbcSdojYf Y^bcad]V^c_S cQ[Y]Y bS_ZbcSQ]Y _R\QUQoc c_\m6
[_ QbbV]R\Val7 9b`_\^pV]lZ eQZ\5 b_XUQ^^lZ [_]`Y\pc_a_] pXl[Q
BY5 `_XS_\pVc _`aVUV\Ycm5 [Q[_Z Rl\ Yb`_\mX_SQ^ [_]`Y\pc_a5 `aYhݷ]
S R_\miY^bcSV b\dhQVS ‑ b c_h^_bcmo U_ SVabYY7

=_UV\m caQ^b\pgYY `a_TaQ]]5 dU_S\VcS_apojdo SbV] `VaVhYb\V^6
^l] caVR_SQ^Yp]5 ]_W^_ ^QXSQcm hYbc_Z [_]`Y\pgYVZ Y\Y hYbc_
[_]`Y\YadV]l] Yb`_\^V^YV]7 ?hVSYU^_5 hc_ U\p `aQ[cYhVb[_T_ `aY6
]V^V^Yp nc_Z ]_UV\Y `_caVRdVcbp ^_SlZ pXl[ `a_TaQ]]Ya_SQ^Yp5 `_6
b[_\m[d bdjVbcSdojYV pXl[Y Slb_[_T_ da_S^p 1UQWV pXl[ BY2 SSV6
Uݷ^^l] caVR_SQ^Yp] XQSVU_]_ ^V b__cSVcbcSdoc5 Q `aVU\_WV^YV _ R_\VV
Q[cYS^_] Yb`_\mX_SQ^YY QbbV]R\Va_S ]_W^_ SbVamݷX ^V aQbb]QcaYSQcm7



ݷ :;7>7 BcaQcVTYY Sl`_\^V^Yp [Q[ `QaQUYT]l ?><

3 nc_] `\Q^V _hV^m Y^cVaVbV^ aQbb]_caV^^lZ ^Q]Y BY445 `aY]Va
[_c_a_T_ pb^_ `_[QXlSQVc `aY^gY`YQ\m^do S_X]_W^_bcm bdjVbcS_SQ6
^Yp pXl[Q ^YX[_T_ da_S^p5 S [_c_a_] S_X]_W^_ `_bca_V^YV b[_\m dT_U6
^_ Slb_[_da_S^VSlf QRbcaQ[gYZ7 ;_^Vh^_5 bQ] `_ bVRV BY44 S c_]
SYUV5 S [_c_a_] _^ bdjVbcSdVc bVZhQb5 `_b\V bcQ^UQacYXQc_ab[Yf SQ[6
fQ^Q\YZ5 Y UQWV S c_]5 S [_c_a_] _^ Rl\ YX^QhQ\m^_ `aVU\_WV^5 ^Q
a_\m hYbc_ [_]`Y\YadV]_T_ 1S c_\m[_ hc_ SSVUݷ^^_] b]lb\V nc_T_ b\_6
SQ2 ^V T_UYcbp7 5V\_ S c_]5 hc_ S ^VT_ b bQ]_T_ ^QhQ\Q Rl\Q S[\ohV6
^Q U_bcQc_h^_ ^VcaYSYQ\m^Qp bYbcV]Q SYacdQ\m^lf ed^[gYZ5 [_c_ado
db\_W^pVc aVQ\YXQgYp ]^_WVbcSV^^_T_ ^Qb\VU_SQ^Yp S _RjV] SYUV5 Y
[ nc_]d `aYf_UYcbp U_RQSYcm `_UbYbcV]d _RaQR_c[Y Yb[\ohV^YZ5 [_6
c_aQp c_WV `_pSY\Qbm aQ^miV `VaS_T_ bcQ^UQacQ 1f_cp Y ^V b bQ]_T_
^QhQ\Q27 ;a_]V c_T_5 S BY44 ‑ S bQ] pXl[ ‑ S[\ohV^l baVUbcSQ aQ6
R_cl b UY^Q]YhVb[_Z `Q]pcmo5 [_c_alV5 VbcVbcSV^^_5 XQSYbpc _c RYR6
\Y_cV[Y7 ;_TUQ WV S BY44 U_RQSY\Y Vjݷ Y YUV^cYeY[QgYo cY`_S S_
SaV]p Yb`_\^V^Yp 1[]]R25 nc_c pXl[ _[QXQ\bp RVX^QUݷW^_ UQ\ݷ[ _c
b__cSVcbcSYp `aY^gY`Q] hYbc_Z [_]`Y\pgYY7

3bV ncY _b_RV^^_bcY pXl[Q `aY U_\W^_] `aY\_WV^YY dbY\YZ5 b[_6
aVV SbVT_5 dUQbcbp SlcVb^Ycm S RYR\Y_cV[Y5 ^_ U\p nc_T_ U_\W^Q Rlcm
_b_X^Q^Q ^V_Rf_UY]_bcm cQ[_T_ SlcVb^V^Yp7 3 gV\_]5 Vb\Y dhVbcm [Q[
^VTQcYS^lZ5 cQ[ Y `_\_WYcV\m^lZ _`lc pXl[Q BY445 ]_W^_ b_XUQcm
^_SlZ pXl[5 U_`db[QojYZ hYbcdo [_]`Y\pgYo S cVa]Y^Qf5 SSVU6^ݷ
^lf SliV5 ^_ `aY nc_] `_XS_\pojYZ SSVbcY b[_\m dT_U^_ b\_W^lV
QRbcaQ[gYY7 CQ[_Z pXl[ ]_T Rl _UY^Q[_S_ f_a_i_ 1`aY db\_SYY QUV[6
SQc^_T_ SlR_aQ Yb`_\mXdV]lf RYR\Y_cV[5 aQX\Yh^_T_ S [QWU_] [_^6
[aVc^_] b\dhQV2 `_Uf_UYcm U\p aViV^Yp [Q[ bYbcV]^lf5 cQ[ Y `aY6
[\QU^lf XQUQh5 c_ Vbcm Rlcm S `_\^_] b]lb\V d^YSVabQ\m^l] ‑ [_6
^Vh^_5 Vb\Y T_S_aYcm _ pXl[Qf _RjVT_ ^QX^QhV^YpD U\p b[aY`cY^TQ Y
`a_R\V]^_6_aYV^cYa_SQ^^lf pXl[_S Sbݷ WV \dhiV `_Uf_UYc Y^cVa`aV6
cQgYp7

4\QS^_V cdc5 `_WQ\dZ5 S_c hc_7 @_caVR^_bcm S ^_S_] pXl[V `a_TaQ]6
]Ya_SQ^Yp5 [_c_alZ XQ]V^Y\ Rl _c[a_SV^^_ ]_aQ\m^_ dbcQaVSiYZ BY
b VT_ cadU_ݷ][_bcmo [_UY^TQ Y YXdSVhV^^lZ bcQ^UQacYXQc_aQ]Y BY445
^QXaV\Q dWV UQS^_5 Y `_`lc[Y dU_S\VcS_aYcm ncd `_caVR^_bcm XQ `_6
b\VU^YV T_Ul `aVU`aY^Y]Q\Ybm ^V aQX Y ^V USQ5 ^_ aVXd\mcQcl `_\dhQ6
ocbp U_S_\m^_ b_]^YcV\m^l]Y7 Be_a]d\Ya_SQ^^lV `aY^gY`l hYbc_Z
[_]`Y\pgYY S`_\^V ]_Tdc _[QXQcmbp [Q[ aQX cV]5 hVT_ ^V fSQcQVc7



@aY\_WV^YV >7 BaQS^V^YV eQZ\_S Y
^Q\_WV^YV YX]V^V^YZ

@aY aQR_cV b cV[bcQ]Y5 _b_RV^^_ Vb\Y nc_ Ybf_U^lV cV[bcl `a_6
TaQ]]5 hQbc_ S_X^Y[QVc `_caVR^_bcm Rlbca_ `_^pcm5 hV] UadT _c UadTQ
_c\YhQocbp USV SVabYY _U^_T_ cV[bc_S_T_ eQZ\Q7 3lpSYcm cQ[YV aQX6
\YhYp `_XS_\pVc `a_TaQ]]Q 4966 ‑ `_\dhYS USV SVabYY _U^_T_ eQZ\Q
Y `aVU`_\QTQp5 hc_ `VaSQp YX ^Yf ‑ 5ݷYbf_U^Qpݷ Q Sc_aQp ‑ 6^ݷ^YX]Vݷ
^Qp5ݷ ncQ `a_TaQ]]Q `_[QWVc5 [Q[YV bca_[Y YX]V^Y\Ybm5 Q [Q[YV Rl\Y
SbcQS\V^l Y\Y dUQ\V^l7 AQbb]_caY] U\p `aY]VaQ f_a_i_ X^Q[_]do
^Q] `a_TaQ]]d Q5<<?5ݷ G?B<4ݷC
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eQZ\V `_b\V VT_ `pc_Z bca_[Y7ݷ CQ[_Z e_a]Qc SlUQhY `a_TaQ]]l 4966
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>Vb\_W^_ dRVUYcmbp 1^Q`aY]Va5 b `_]_jmo [_]Q^Ul 31D25 hc_ b_UVa6
WY]_V 85<<?73 `aY nc_] c_WV YX]V^Y\_bm 1YbhVX S_b[\YgQcV\m^lZ
X^Q[25 Q C53?>47DHD b_UVaWYc Y]V^^_ c_c cV[bc5 [_c_alZ b__cSVcbcSdo6
jYZ eQZ\ b_UVaWQ\ S UYaV[c_aYY >5G7 @aY WV\Q^YY ]l ]_WV] SVa^dcm
UYaV[c_aYo S Ybf_U^_V b_bc_p^YV5 `aY]V^YS c_c WV `Qch Sݷ _RaQc^do
bc_a_^dݷD U\p nc_T_ d[QWV] `QaQ]Vca 6[ 1_c b\_SQ B5F5BC52C

1FCDI8?CDCN8G?B;8?<44 @1D38 6@: 6[ E 778?<46>5G7@1D38
@1D389>7 69<5 69BCD7DHD
@1D389>7 69<5 85<<?73
@1D389>7 69<5 C53?>47DHD
1FCDI8?CDCN8G?B;8?<44 <C
69BCD7DHD 85<<?73
1FCDI8?CDCN8G?B;8?<44

CV`Vam5 Vb\Y SQb `_`a_bpc aYb\Qcm`ݷ `Qch5ݷ Sl RdUVcV c_h^_ X^Qcm5 hc_
UV\QcmC XQ`YbQcm S eQZ\ SlUQhd [_]Q^Ul 4966 6WEB@ Y `_\dhV^^lZ
eQZ\ _c`aQSYcm `_ n\V[ca_^^_Z `_hcV Y\Y \oRl] UadTY] b`_b_R_]7
@a_bmRQ Q\_WYcm^ݷ `Qchݷ Y\Y Q[QcYcm^ݷ `Qchݷ c_WV ^V SlX_SVc R_\m6
iYf `a_R\V]C RVaݷcV `aVb\_SdclZ `Qch5 XQf_UYcV S UYaV[c_aYo5 TUV
^Qf_Upcbp cV[bcl5 [_c_alV ^dW^_ Yb`aQSYcm5 Y XQ`db[QVcV [_]Q^Ud
1D38@ݷ 5ݷ:@6 `_UQS VZ ^Q bcQ^UQac^lZ SS_U b_UVaWY]_V `QchQ7

>QiY n[b`VaY]V^cl b `a_TaQ]]Q]Y 4966 Y @1D38 `_Ub[QXlSQoc
`aYhY^l S_X^Y[^_SV^Yp _U^_T_ _hV^m SQW^_T_ `aQSY\Q5 `aY]V^pV]_T_
`aY _e_a]\V^YY `a_TaQ]]^_T_ [_UQC S [_^gV bca_[Y S cV[bcV ^V\m6
Xp _bcQS\pcm ^VX^QhQjYV 1^VSYUY]lV2 `a_RV\l7 @_bcQSmcV bVRp
^Q ]Vbc_ hV\_SV[Q5 [_c_alZ5 Q^Q\YXYadp SlUQhd 49665 SYUYc5 hc_ ^V[Qp



??9 @aY\_WV^YV ?

bca_[Q XQ]V^V^Q ^Q QRb_\oc^_ cQ[do WV bca_[d 1SVUm `a_RV\_S6c_ ^V
SYU^_27 ? c_]5 hc_ `aYhY^Q ^Q bQ]_] UV\V XQ[\ohQVcbp S ^VX^QhQjYf
`a_RV\Qf5 ]_W^_ U_TQUQcmbp ^V baQXdD `aY nc_] ^V]Q\_ SaV]V^Y dZUݷc
^Q S^Y]QcV\m^_V `_Rd[SV^^_V b\YhV^YV USdf bca_[7 =VWUd cV] b\dhQZ6
^_ _bcQSYcm ^VSYUY]lZ `a_RV\ S [_^gV bca_[Y _hV^m `a_bc_7 ; `aY]Vad5
aQXRYSQp bca_[d Sa_UV

961CDB2 @B9>D6125Ce>25 CDB2D

^Q USV5 ]l ]_WV] ]QiY^Q\m^_ `_bcQSYcm [dab_a ^Q Rd[Sd @ S b\_SV
@B9>D6 Y ^QWQcm ^Q N>D5B7 @a_RV\5 bc_pSiYZ ]VWUd b[_R[_Z Y b\_S_]
@B9>D65 cQ[ Y _bcQ^Vcbp ^Q bS_ݷ] ]VbcV5 ^_ cV`Vam _^ bcQ^Vc `_b\VU^Y]
bY]S_\_] S bS_VZ bca_[V5 c_ Vbcm `aVSaQcYcbp Y]V^^_ hc_ S ^VX^QhQjYZ
`a_RV\7 2dUmcV S^Y]QcV\m^l1

@aY\_WV^YV ?7 BYbcV]l [_^ca_\p SVabYZ
3 f_UV aQR_cl ^QU \oR_Z ]Q\_6]Q\mb[Y b\_W^_Z `a_TaQ]]_Z aQ^_

Y\Y `_XU^_ S_X^Y[QVc S`_\^V `_^pc^Qp R_pX^m Yb`_acYcm hc_6^YRdUm
YX dWV aVQ\YX_SQ^^_T_7 3 `aY^gY`V5 \oR_V aVUQ[cYa_SQ^YV Ybf_U^_6
T_ cV[bcQ ^Vbݷc S bVRV _`aVUV\ݷ^^lZ aYb[5 SVUm \oUp] bS_ZbcSV^^_
_iYRQcmbp5 Y `a_TaQ]]Ybcl X^Qoc nc_ \dhiV5 hV] [c_6\YR_ Vj7ݷ

3`_\^V VbcVbcSV^^_V 5ݷaViV^YVݷ `aY]V^pV]_V ^QhY^QojY]Y `a_6
TaQ]]YbcQ]Y S_ YXRVWQ^YV `_cVam `aY aVUQ[cYa_SQ^YY Ybf_U^lf cV[6
bc_S5 b_bc_Yc S c_]5 hc_ SbV Ybf_U^lV cV[bcl `VaY_UYhVb[Y QafYSYad6
ocbp Y\Y `a_bc_ [_`Yadocbp S _cUV\m^do UYaV[c_aYoD Y]V^Q cQ[Yf
QafYS_S Y UYaV[c_aYZ _Rlh^_ S[\ohQoc S c_] Y\Y Y^_] SYUV cV[d6
jdo UQcd7 @_ ]VaV ^QR_aQ ^VTQcYS^_T_ _`lcQ `a_TaQ]]Ybc ^QhY^QVc
b_XUQSQcm cQ[YV [_`YY Sbݷ hQjV Y hQjVD b^QhQ\Q Ybf_U^Y[Y [_`Yadoc6
bp `_b\V XQSVaiV^Yp aVQ\YXQgYY _hVaVU^_Z `_UbYbcV]l5 `_c_] ‑ `_b\V
[QWU_Z ^_S_Z U_`YbQ^^_Z ed^[gYY5 XQcV]5 S_X]_W^_5 `_b\V [QWU_6
T_ bVQ^bQ aVUQ[cYa_SQ^Yp7 9^_TUQ XQ _UY^ UV^m `_pS\pVcbp USQ5 caY
QafYSQ5 Q c_ Y R_\miV7

@a_R\V]Q cdc5 S`a_hV]5 ^V S [_\YhVbcSV QafYS_SC _Rkݷ]l UYb[_S
^l^hV U_bcQc_h^_ R_\miYV5 Ybf_U^lV cV[bcl `a_TaQ]] _Rlh^_ Y]Voc
b_SbV] b[a_]^lZ aQX]Va5 Q `aY U_\W^_Z Q[[daQc^_bcY S Y]V^_SQ^YY
]_W^_ UQWV ^V XQ`dcQcmbp5 TUV hc_ \VWYc7 FdWV UadT_VC _R^QadWYS5
hc_ S [Q[_Z6c_ ]_]V^c ‑ S_X]_W^_5 U_bcQc_h^_ UQS^_ ‑ Sl Yb`_acY\Y
[Q[_Z6c_ eaQT]V^c bS_VT_ Ybf_U^Y[Q5 Sl SapU \Y b]_WVcV Sb`_]^Ycm
UQcd5 [_TUQ Rl\_ S^VbV^_ ݷdfdUiQojVVݷ YX]V^V^YV 1`a_TaQ]]Ybcl ^Q6
XlSQoc ^V`aYpc^_bcY `_U_R^_T_ a_UQ Q^T\YZb[Y] b\_S_] B57B5CC9?>D
_RjV`aY^pc_T_ adbb[_pXlh^_T_ cVa]Y^Q `_[Q ^Vc5 cQ[ hc_ hQbc_ cQ[
Y T_S_apc ‑ aVTaVbbYp27 @_Yb[ ^dW^_T_ ݷbaVXQݷ baVUY ^Vb[_\m[Yf
UVbpc[_S5 Q c_ Y b_cV^ QafYS_S ]_WVc _c^pcm ]^_T_ SaV]V^Y Y bY\D
`aY `_`lc[V b_VUY^Ycm ^QZUV^^lZ eaQT]V^c bcQa_T_ Ybf_U^Y[Q b cV]Y
`_\VX^l]Y YX]V^V^Yp]Y5 [_c_alV Sl S^Vb\Y `_XWV5 hQbc_ `_\dhQVcbp



BYbcV]l [_^ca_\p SVabYZ ??:

b_SVaiV^^_ ^VWYX^Vb`_b_R^lZ TYRaYU5 `_b[_\m[d Sl ]_WVcV XQRlcm5
U\p [Q[Yf gV\VZ S^_bY\Ybm cV Y\Y Y^lV `aQS[Y5 d`dbcYcm [Q[do6c_
hQbcm bSpXQ^^lf ]VWUd b_R_Z YX]V^V^YZ Y c7 `7 >Vb[_\m[_ UVbpc[_S
hdcm6hdcm aQX^lf SVabYZ _U^_T_ eQZ\Q ‑ nc_ dWV `aV[aQb^Qp S_X]_W6
^_bcm XQR\dUYcmbp5 [_TUQ WV `a_V[c bQ] `_ bVRV b_bc_Yc YX UVbpc[_S
eQZ\_S 1]_Ud\VZ25 S [_c_alV S^_bpcbp YX]V^V^Yp5 [Q[ bSpXQ^^lV ]VW6
Ud b_R_Z5 cQ[ Y bQ]_bc_pcV\m^lV5 Y Sbݷ nc_ bdjVbcSdVc S UVbpc[Qf [_`YZ
_c aQX^lf UQc5 `_\_WV^YV `_bcV`V^^_ bcQ^_SYcbp _chQp^^l]5 Q cQ] Y
S_SbV RVX^QUݷW^l]7

BYcdQgYp aVX[_ _R_bcapVcbp5 [_TUQ ^QU `a_TaQ]]_Z aQR_cQVc ^V
_UY^ hV\_SV[5 Q f_cp Rl US_V Y\Y ca_V5 ^V T_S_ap dWV _ [_\\V[cYSQf
YX UVbpcY6`pc^QUgQcY aQXaQR_chY[_S7 Db\VUYcm XQ bS_Y]Y b_RbcSV^^l6
]Y UVZbcSYp]Y Vjݷ [Q[6c_ ]_W^_D ^_ `aVUbcQSmcV bVRV `_c_[ ]_UYeY6
[QgYZ5 S^Vbݷ^^lf S ^VcaYSYQ\m^lZ cV[bc `a_TaQ]]l ^Q `a_cpWV^YY
f_cp Rl T_UQ ^Vb[_\m[Y]Y `a_TaQ]]YbcQ]Y5 [Q[6c_ _R]V^YSQojY]Ybp
]VWUd b_R_Z _hVaVU^l]Y SVabYp]Y5 Y ^QTa_]_WUV^Yp QafYS_S Ybf_U6
^lf cV[bc_S5 [_c_alV [QWUlZ YX ^Yf bUV\Q\ U\p bVRp S b__cSVcbcSYY
b_ bS_VZ b_RbcSV^^_Z \_TY[_Z ‑ Y Sl `_Z]ݷcV5 hc_ XQUQhQ `_Yb[Q ^dW6
^_T_ SQaYQ^cQ eQZ\Q 1Y\Y5 fdWV c_T_5 ^QR_aQ eQZ\_S2 S cQ[_] ]VbYSV
^VaQXaViY]Q `aY^gY`YQ\m^_7

BYbcV]l [_^ca_\p SVabYZ `_XS_\poc ^V c_ hc_Rl `_\^_bcmo
aViYcm SbV ncY `a_R\V]l5 ^_ f_cp Rl b^YXYcm Yf _bca_cd7 CQ[YV bYbcV6
]l ^Q `a_cpWV^YY SbVT_ `a_gVbbQ aQXaQR_c[Y `a_TaQ]]l `_XS_\poc
XQaVTYbcaYa_SQcm [QWU_V YX]V^V^YV Ybf_U^lf cV[bc_S5 b^QRUYcm VT_
[_]]V^cQaYV]5 dX^Qcm5 [c_5 [_TUQ Y [Q[YV YX]V^V^Yp S^ݷb5 Q `aY ^V_R6
f_UY]_bcY ‑ `_\dhYcm [_]`\V[c Ybf_U^lf cV[bc_S Y\Y [Q[do6c_ VT_
hQbcm S c_] b_bc_p^YY5 S [_c_a_] eQZ\l Ybf_U^Y[_S bdjVbcS_SQ\Y ^Q
_`aVUV\ݷ^^do UQcd7 8^QhY]lV ]_]V^cl aQXaQR_c[Y5 ^Q`aY]Va5 _eY6
gYQ\m^lZ Sl`db[ _hVaVU^_Z SVabYY `a_TaQ]]l Y\Y `a_bc_ XQaQR_6ݷ
cQSiQpݷ hQbc^Qp S_X]_W^_bcm5 ]_Tdc Rlcm `_]VhV^l b`VgYQ\m^l]Y
]Vc[Q]Y U\p dU_RbcSQ U_bcd`Q [ ^Y]7

2_\miV c_T_5 SbV bYbcV]l [_^ca_\p SVabYZ `_XS_\poc `_UUVaWY6
SQcm _U^_SaV]V^^_ ^Vb[_\m[_ SQaYQ^c_S Ybc_aYY YX]V^V^YZ U\p _U^_T_
Y c_T_ WV `a_V[cQ7 >Q`aY]Va5 hQbcm aQXaQR_chY[_S ]_WVc XQ^Y]Qcmbp
_U^Y] ^Q`aQS\V^YV] aQXSYcYp5 hQbcm ‑ UadTY]5 Q ^V[_c_alV YX aQXaQ6
R_chY[_S ]_Tdc `_]_TQcm c_ _U^_Z5 c_ UadT_Z Tad``V bS_Yf [_\\VT5 Y
U_ `_al U_ SaV]V^Y ncY Tad``l ]_Tdc UVZbcS_SQcm b_SVaiV^^_ ^VXQ6
SYbY]_ UadT _c UadTQ5 _RaQjQp S^Y]Q^YV c_\m[_ ^Q bS_Y YX]V^V^YpD
b_bcl[_SQcm aVXd\mcQcl aQR_cl _^Y b]_Tdc5 [_TUQ `aYUݷc SaV]p ‑ ^Q6
`aY]Va5 [_TUQ _RV Tad``l U_bcYT^dc `_\_WYcV\m^lf aVXd\mcQc_S7 CQ6
[YV ^VXQSYbY]lV eaQT]V^cl Ybc_aYY YX]V^V^YZ ^QXlSQocbp SVc[Q6
]Y 1Q^T\7 2B1>385C2D _^Y UQoc S_X]_W^_bcm `a_S_UYcm n[b`VaY]V^cl5
^V R_pbm ݷb\_]Qcmݷ _b^_S^do SVabYo `a_TaQ]]l7 3 ^V[_c_alf b\dhQpf
YX]V^V^Yp5 S^Vbݷ^^lV S _cUV\m^_Z SVc[V5 cQ[ ^Y[_TUQ Y ^V S[\ohQoc6
bp S _b^_S^do SVabYo `a_TaQ]]lD cQ[ `a_Ybf_UYc5 Vb\Y n[b`VaY]V^c
`aYX^Q^ ^VdUQSiY]bp5 Q cQ[WV5 ^Q`aY]Va5 [_TUQ `aYf_UYcbp Yb`aQS6



??; @aY\_WV^YV ?

\pcm _iYR[Y S bcQalf SVabYpf `a_TaQ]]l5 `aYhݷ] b Sl`db[_] ^_S_Z
SVabYY cQ[YV Yb`aQS\V^Yp `_ cV] Y\Y Y^l] `aYhY^Q] _[QXlSQocbp
^VQ[cdQ\m^l7

@aY _RkVUY^V^YY YX]V^V^YZ5 S^Vbݷ^^lf aQX^l]Y \oUm]Y 1S aQX6
^lf SVc[Qf Y\Y `a_bc_ `aY _U^_SaV]V^^_Z aQR_cV25 ]_Tdc S_X^Y[Qcm
[_^e\Y[cl D nc_ b\dhQVcbp5 [_TUQ dhQbc^Y[Y aQXaQR_c[Y YX]V^poc
_UY^ Y c_c WV eaQT]V^c `a_TaQ]]l5 S^_bp aQX^lV YX]V^V^Yp7 BYbcV6
]l [_^ca_\p SVabYZ YXapU^_ _R\VThQoc `a_gVbb aQXaViV^Yp cQ[Yf [_^6
e\Y[c_S7 CQ[5 `aY ݷ[_^adhݷ _RkVUY^V^YY YX]V^V^YZ dhQbc^Y[Q] aQX6
aQR_c[Y U_bcQc_h^_ Rl\_ Rl _caVUQ[cYa_SQcm _UY^ Y c_c WV eQZ\5
hc_Rl bc_\[^dcmbp b_ b\_W^_bcp]YD bYbcV]l [_^ca_\p SVabYZ _Rlh^_
U_bcQc_h^_ 5ݷY^cV\\V[cdQ\m^lݷ hc_Rl `_^pcm5 hc_ YX]V^V^Yp S^VbV^l
S aQX^lV ]VbcQ _U^_T_ eQZ\Q5 Y S nc_] b\dhQV ^Y[Q[_T_ [_^e\Y[cQ ^V
S_X^Y[^Vc ‑ bYbcV]Q bQ]Q b_XUQbc ^_Sdo SVabYo eQZ\Q5 b_UVaWQjdo
Y cV5 Y UadTYV YX]V^V^Yp7 ;_^Vh^_5 QSc_]QcYhVb[Y `_U_R^lV bYcdQgYY
]_Tdc Rlcm aQXaViV^l UQ\V[_ ^V SbVTUQ5 SVUm YX]V^V^Yp5 S^Vbݷ^^lV
aQX^l]Y \oUm]Y5 ]_Tdc [_b^dcmbp _U^_T_ Y c_T_ WV eaQT]V^cQ cV[bcQD
^_ Y S nc_] b\dhQV bYbcV]Q [_^ca_\p SVabYZ _[QXlSQVc bdjVbcSV^^do
`_]_jm5 `_]VbcYS [_^e\Y[cdojYV SQaYQ^cl cV[bcQ S _UY^ eQZ\ Y
SlUV\YS Yf b`VgYQ\m^l]Y X^Q[Q]Y5 cQ[ hc_ `a_TaQ]]YbcQ] _bcQݷcbp
c_\m[_ aViYcm5 [Q[ U_\WV^ SlT\pUVcm Yc_T_SlZ cV[bc7

2QXQ UQ^^lf5 S [_c_a_Z faQ^Ycbp Sbp Ybc_aYp XQaVTYbcaYa_SQ^^lf
YX]V^V^YZ Ybf_U^lf cV[bc_S5 ^QXlSQVcbp aV`_XYc_aYV] 7 ?Rlh^_ aV6
`_XYc_aYZ `aVUbcQS\pVc b_R_Z _Rlh^_V UVaVS_ UYaV[c_aYZ b eQZ\Q]Y5
cQ[ hc_ VT_ ]_W^_5 ^Q`aY]Va5 b[_`Ya_SQcm Y\Y `VaV^VbcY S UadT_V ]V6
bc_5 XQQafYSYa_SQcm _Rlh^l] QafYSQc_a_]5 b_XUQcm aVXVaS^do [_`Yo
Y c7 `7 ?UY^ YX _b^_S^lf `aY^gY`_S aQR_cl b aV`_XYc_aYV] b_bc_Yc S
c_]5 hc_ VUY^_WUl S^Vbݷ^^Qp S aV`_XYc_aYZ Y^e_a]QgYp _bcQ6
cbpݷ S [ݷ^ ^QSbVTUQ7 3l ]_WVcV5 ^Q`aY]Va5 dUQ\Ycm eQZ\ YX `a_V[cQ5
Y bYbcV]Q [_^ca_\p SVabYZ nc_c eQ[c XQaVTYbcaYadVc5 ^_ S aV`_XYc_6
aYY `aY nc_] _bcQ^Vcbp Y bQ] nc_c eQZ\5 Y Sbp Ybc_aYp VT_ YX]V^V^YZ5
Y UQcQ5 [_TUQ _^ Rl\ dUQ\7^ݷ 6b\Y Rl YX aV`_XYc_aYp ]_W^_ Rl\_
hc_6c_ dUQ\pcm 5ݷQbc_pjV]d^6_`ݷ c_ `_b\V ]l ^V b]_T\Y Rl S_bbcQ^_6
SYcm Ybf_U^lV cV[bcl S b_bc_p^YY5 `aVUiVbcSdojV] dUQ\V^YoD ]VWUd
cV] S_X]_W^_bcm S_bbcQ^_SYcm \oRdo SVabYo ^QiYf Ybf_U^Y[_S5 bd6
jVbcS_SQSido [_TUQ6\YR_ ^Q `a_cpWV^YY SbVZ aQXaQR_c[Y ‑ nc_ _U^Q
YX [\ohVSlf ed^[gYZ bYbcV]l [_^ca_\p SVabYZ7

>V_RaQcY]_bcm S^VbV^Yp Y^e_a]QgYY S aV`_XYc_aYZ Y]VVc _U^_
SQW^_V b\VUbcSYVC `VaVU aVTYbcaQgYVZ c_T_ Y\Y Y^_T_ eQZ\Q S
bYbcV]V [_^ca_\p SVabYZ b\VUdVc f_a_i_ `_Ud]Qcm7 5\p cV[6
bc_Slf eQZ\_S nc_ _Rlh^_ ^V b_XUQݷc `a_R\V]5 ^_ S ^V[_c_alf 1U_bcQ6
c_h^_ aVU[Yf2 b\dhQpf S aV`_XYc_aYZ `aYf_UYcbp S^_bYcm US_Yh^lV
eQZ\l5 ^Q`aY]Va5 YX_RaQWV^Yp5 [_c_alV `a_TaQ]]Q U_\W^Q SlS_UYcm
^Q n[aQ^7 AQX]Val US_Yh^lf eQZ\_S ]_Tdc _[QXQcmbp bdjVbcSV^^l6
]Y5 cQ[ hc_ ^Qi aV`_XYc_aYZ ݷaQb`df^Vcݷ Y VT_ bcQ^Vc cadU^_ _Rb\d6
WYSQcm5 ^Q`aY]Va5 `a_YXS_UYcm aVXVaS^_V [_`Ya_SQ^YV7 B[QXQ^^_V ^V



BYbcV]l [_^ca_\p SVabYZ ??<

_X^QhQVc5 hc_ US_Yh^lV eQZ\l S__RjV ^V\mXp aVTYbcaYa_SQcm S bYbcV6
]VD ^Q`a_cYS5 Vb\Y SQid `a_TaQ]]d ^VS_X]_W^_ b_RaQcm RVX c_T_ Y\Y
Y^_T_ eQZ\Q5 c_ nc_c eQZ\ U_\WV^ Rlcm `_]Vjݷ^ S aV`_XYc_aYZ S _Rp6
XQcV\m^_] `_apU[V7 @a_bc_ b\VUdVc b^QhQ\Q Ud]Qcm5 Q `_c_] UV\QcmD
nc_c `aY^gY`5 S`a_hV]5 ]_W^_ bhYcQcm _RjVX^QhY]l]7

BYbcV]l [_^ca_\p SVabYZ UV\pcbp ^Q gV^caQ\YX_SQ^^lV Y aQb6
`aVUV\ݷ^^lV 7 GV^caQ\YX_SQ^^Qp bYbcV]Q [_^ca_\p SVabYZ `_UaQXd6
]VSQVc Yb`_\mX_SQ^YV _U^_T_ aV`_XYc_aYpD SbV dhQbc^Y[Y `a_V[cQ `V6
aVU ^QhQ\_] bVQ^bQ aQR_cl `_\dhQoc YX aV`_XYc_aYp SVabYo Ybf_U^lf
cV[bc_S5 b_UVaWQjdo bSVWYV YX]V^V^Yp5 S^Vbݷ^^lV UadTY]Y dhQbc^Y6
[Q]Y5 Q S [_^gV bVQ^bQ _c`aQS\poc S aV`_XYc_aYZ bS_Y b_RbcSV^^lV
YX]V^V^Yp7

AQb`aVUV\ݷ^^Qp bYbcV]Q [_^ca_\p SVabYZ aQR_cQVc `_ UadT_]d
`aY^gY`d7 5\p [QWU_Z aQR_hVZ [_`YY Ybf_U^lf cV[bc_S b_XUQݷcbp b_R6
bcSV^^lZ aV`_XYc_aYZ7 AVTYbcaQgYp ^_Slf YX]V^V^YZ5 S_bbcQ^_S\V^YV
bcQalf SVabYZ5 `VaV[\ohV^YV ]VWUd SVc[Q]Y Y UadTYV icQc^lV _`VaQ6
gYY `a_YXS_Upcbp b Yb`_\mX_SQ^YV] \_[Q\m^_T_ aV`_XYc_aYpD bYbcV]Q
`_XS_\pVc bY^fa_^YXYa_SQcm b_UVaWY]_V aQX^lf aV`_XYc_aYVS ]VWUd
b_R_Z7

?b^_S^_Z ^VU_bcQc_[ gV^caQ\YX_SQ^^lf bYbcV] b_bc_Yc S c_]5 hc_
U\p aQR_cl b ^Y]Y SQ] ^V_Rf_UY] U_bcd` [ gV^caQ\m^_]d aV`_XYc_aYo7
@_[Q Sl b_ SbV]Y SQiY]Y [_\\VTQ]Y5 dhQbcSdojY]Y S c_] WV `a_V[6
cV5 bYUYcV S _U^_] _eYbV5 `a_R\V] ^V S_X^Y[QVc7 6b\Y `a_TaQ]]Ybcl
eYXYhVb[Y ^Qf_Upcbp S aQX^lf ]VbcQf5 U_bcd` [ aV`_XYc_aYo `aYf_6
UYcbp `aVU_bcQS\pcm hVaVX 9^cVa^Vc5 Q nc_ dWV caVRdVc _`aVUV\ݷ^^lf
]Va `_ _RVb`VhV^Yo Y^e_a]QgY_^^_Z RVX_`Qb^_bcYD [a_]V c_T_5 SbV]
dhQbc^Y[Q] `a_V[cQ U\p aQR_cl caVRdVcbp `_bc_p^^lZ U_bcd` S 9^cVa6
^Vc5 hc_ c_WV ^V SbVTUQ S_X]_W^_7 6b\Y Yb`_\mX_SQcm aQb`aVUV\ݷ^^do
bYbcV]d [_^ca_\p SVabYZ5 c_ SQi aV`_XYc_aYZ RdUVc b_`a_S_WUQcm SQb
SVXUV5 TUV Sl XQf_cYcV5 Y Sl5 UQWV ^V Y]Vp U_bcd`Q S 9^cVa^Vc5 b]_6
WVcV S_b`_\mX_SQcmbp SbV]Y S_X]_W^_bcp]Y bYbcV]l5 XQ Yb[\ohV^YV]
`_\dhV^Yp bSVWYf YX]V^V^YZ _c UadTYf dhQbc^Y[_S Y _c`aQS[Y Y] bS_6
Yf aVXd\mcQc_S7 B UadT_Z bc_a_^l5 aQb`aVUV\ݷ^^lV bYbcV]l dbca_V^l
b\_W^VV5 Y Yf ^Q]^_T_ b\_W^VV _bS_Ycm7

AQ^^YV bYbcV]l [_^ca_\p SVabYZ5 cQ[YV [Q[ [L\ Y\Y \LL\5 S ^QiV
SaV]p SbcaVhQocbp [aQZ^V aVU[_7 3 cVhV^YV baQS^YcV\m^_ U_\T_T_ `V6
aY_UQ ‑ `aYR\YXYcV\m^_ b ^QhQ\Q :BB96f T_U_S U_ bVaVUY^l ;9996f ‑
baVUY aQXaQR_chY[_S `a_TaQ]]^_T_ _RVb`VhV^Yp Rl\Q `_`d\pa^Q bY6
bcV]Q L_\ 1L?>3EBB5>D _5BC9?>9>7 \ICD5=25 `aVU`_\QTQojQp Yb`_\mX_6
SQ^YV gV^caQ\m^_T_ aV`_XYc_aYp7 @_b\VU^YZ _eYgYQ\m^lZ aV\YX L_\
SliV\ S ;99A T_Ud7 >_SlV `a_V[cl5 `aVU`_hYcQojYV gV^caQ\YX_SQ^6
^lZ aV`_XYc_aYZ5 bVZhQb _Rlh^_ Yb`_\mXdoc bYbcV]d \E2F5BC9?> 1\_W25
[_c_aQp `_pSY\Qbm S ;999 T_Ud Y Q[cYS^_ `_UUVaWYSQVcbp U_ bYf `_a7
BaVUY aQb`aVUV\ݷ^^lf bYbcV] [_^ca_\p SVabYZ ^QYR_\miVZ `_`d\pa6
^_bcmo `_\mXdVcbp b_XUQ^^Qp <Y^db_] C_aSQ\mUb_] S ;99> T_Ud `a_6
TaQ]]Q 79D7 ; aQb`aVUV\ݷ^^l] _c^_bpcbp cQ[WV M1B3C 1;99<25 V5B3EB91<
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1;99>25 K1J11B 1;99>2 Y ]^_TYV UadTYVD S gV\_]5 bdUp `_ SbV]d5 aQb6
`aVUV\ݷ^^Qp ]_UV\m _aTQ^YXQgYY aV`_XYc_aYVS `_bcV`V^^_ SlcVb^pVc
gV^caQ\YX_SQ^^do7

CQ[ Y\Y Y^QhV5 b ^QYR_\miVZ SVa_pc^_bcmo SQ] ]_Tdc SbcaVcYcmbp
Y]V^^_ 79D Y5 [Q[ ^Y bcaQ^^_5 L_\5 ^Vb]_cap ^Q c_5 hc_ ncd bYbcV]d
bVT_U^p b\VUdVc bhYcQcm ]_aQ\m^_ dbcQaVSiVZD n`_fQ Vݷ T_b`_UbcSQ cp6
^d\Qbm cQ[ U_\T_5 hc_ XQ`Qb `a_V[c_S5 ^QhQclf S c_c `VaY_U Y `_[Q ^V
b]V^YSiYf L_\ ^Q hc_6c_ UadT_V5 YbhVa`QVcbp Vjݷ ^V b[_a_7 NcY USV
bYbcV]l ]l Y aQbb]_caY]5 `aYhݷ] ^Qh^ݷ] b L_\ [Q[ b R_\VV `a_bc_Z7

BYbcV]Q L_\
3bV UVZbcSYp5 `aVUdb]_caV^^lV S bYbcV]V L_\5 ]_W^_ Sl`_\^Ycm

b `_]_jmo _U^_Z `a_TaQ]]l5 [_c_aQp cQ[ Y ^QXlSQVcbp 3FC7 5\p ^Q6
hQ\Q SQ] `_caVRdVcbp b_XUQcm aV`_XYc_aYZ5 S [QhVbcSV [_c_a_T_ L_\
Yb`_\mXdVc UYaV[c_aYo b eQZ\Q]YD ncd UYaV[c_aYo _Rlh^_ ^QXlQoc
\_Lݷ [??Dݷ 1[_a^VSQp U\p L_\ 27 6b\Y Sl aQR_cQVcV S _UY^_h[d5 `a_6
jV SbVT_ b_XUQcm aV`_XYc_aYZ `ap]_ S SQiVZ U_]Qi^VZ UYaV[c_aYY ‑
^Q`aY]Va5 Vb\Y SQiV Y]p `_\mX_SQcV\p 5ݷF1CI1ݷ Q U_]Qi^pp UYaV[6
c_aYp ‑ 88?=58F1CI15 c_ S a_\Y aV`_XYc_aYp SQ] S`_\^V `_U_ZUݷc
88?=58F1CI183FCB??D7 @aY aQR_cV S Tad``V cQ[_V aViV^YV ^VdU_R^_5
^_ _R nc_] `_XWV7

L_\ dX^Qݷc _ ]Vbc_^Qf_WUV^YY aV`_XYc_aYp YX `VaV]V^^_Z _[ad6
WV^Yp L_\[XX]5 cQ[ hc_ SQ] `aYUݷcbp ncd `VaV]V^^do XQUQcm7 6b\Y
Rl ^Q] ^dW^_ Rl\_ UQcm SbVT_ _U^d [_]Q^Ud5 ]l ]_T\Y Rl XQUQcm
`VaV]V^^do `ap]_ S ^VZ5 ^Q`aY]VaC

F1CI1I8?CDCN4 L_\[XX]F88?=58F1CI183FCB??D 538? 4L_\[XX]
88?=58F1CI183FCB??D

1^Q`_]^Y]5 hc_ S]Vbc_ 4L_\[XX] ^Qi [_]Q^U^lZ Y^cVa`aVcQc_a `_U6
bcQS\pVc X^QhV^YV `VaV]V^^_Z L_\[XX]5 Q [_]Q^UQ 538? `VhQcQVc bS_Y
QaTd]V^cl27 >_ S ^QiV] b\dhQV _U^_Z [_]Q^U_Z UV\_ ^V _TaQ^YhYc6
bp5 cQ[ hc_ dU_R^VV RdUVc `_ ]V^miVZ ]VaV _RVb`VhYcm bdjVbcS_SQ^YV
^dW^_Z `VaV]V^^_Z ^Q SVbm bVQ^b aQR_clC

F1CI1I8?CDCN4 5H@?BD L_\[XX]F88?=58F1CI183FCB??D

6jݷ \dhiV RdUVc b[_^eYTdaYa_SQcm SQid bYbcV]d cQ[5 hc_Rl `VaV6
]V^^Qp `_\dhQ\Q bS_ݷ X^QhV^YV QSc_]QcYhVb[Y S [QWU_] SQiV] bVQ^bV
aQR_cl7 9^cVa`aVcQc_a [_]Q^U^_Z bca_[Y 21C85 [_c_alZ ]l Yb`_\m6
XdV]:5 `aY XQ`db[V S [QhVbcSV YUVaQ\ݷ bVQ^bQݷ `lcQVcbp ^QZcY S SQ6
iVZ U_]Qi^VZ UYaV[c_aYY eQZ\ b Y]V^V] 721C8h@B?69<55 Q `aY \oR_]
UadT_] XQ`db[V 1^Q`aY]Va5 S [QhVbcSV Y^cVa`aVcQc_aQ [_]Q^U^_6b[aY`6
c_S_T_ eQZ\Q2 ‑ eQZ\ 721C8B35 Y Vb\Y b__cSVcbcSdojYZ eQZ\ ^QZ6
UV^5 Sl`_\^pVc SbV XQ`YbQ^^lV S cQ[_] eQZ\V [_]Q^Ul7 5\p SVa^_bcY
\dhiV SbcQSYcm bca_[d

:6b\Y Sl Yb`_\mXdVcV UadT_Z Y^cVa`aVcQc_a [_]Q^U^_Z bca_[Y5 _RaQcYcVbm [
VT_ U_[d]V^cQgYY7



BYbcV]l [_^ca_\p SVabYZ ??>

5H@?BD L_\[XX]F88?=58F1CI183FCB??D

S _RQ ncYf eQZ\Q7 Hc_Rl `a_SVaYcm5 hc_ Sbݷ S `_apU[V5 `aQSY\m^VV
SbVT_ RdUVc XQSVaiYcm bS_Z bVQ^b aQR_cl5 XQZcY S bYbcV]d b^_SQ5 UQcm
[_]Q^Ud ?538ݷ 4L_\[XX]ݷ Y dRVUYcmbp5 hc_ _^Q `VhQcQVc c_5 hc_ ^dW^_7

B_XUQS UYaV[c_aYo Y dbcQ^_SYS `VaV]V^^do L_\[XX]5 b__RjY] bY6
bcV]V5 hc_ ]l f_cY] ^QhQcm Yb`_\mX_SQ^YV ^_S_T_ aV`_XYc_aYp7 Nc_
UV\QVcbp [_]Q^U_Z 3FCݷ 9>9D5ݷ [_c_aQp b_XUQbc ^dW^lV U\p aQR_cl
b\dWVR^lV eQZ\l7

3 _U^_] aV`_XYc_aYY bYbcV]Q L_\ `_XS_\pVc aQX]VjQcm `a_YXS_\m6
^_V [_\YhVbcS_ `a_V[c_S 1S cVa]Y^Qf L_\ ‑ 27ݷUd\VZ_[ݷ CaQUYgY_^^_
[QWUlZ `a_V[c aQbb]QcaYSQVcbp [Q[ UYaV[c_aYp b eQZ\Q]Y 1Y5 S_X6
]_W^_5 `_UUYaV[c_aYp]Y25 Y S aV`_XYc_aYY bYbcV]Q c_WV b_XUQݷc _c6
UV\m^do UYaV[c_aYo U\p [QWU_T_ `a_V[cQD nc_ `_\VX^_ X^Qcm5 Vb\Y Rd6
UVc ^dW^_ `VaV^VbcY `a_V[c b_ SbVZ VT_ Ybc_aYVZ YX]V^V^YZ YX _U^_T_
aV`_XYc_aYp S UadT_Z7

5\p b_XUQ^Yp S aV`_XYc_aYY ^_S_T_ `a_V[cQ Yb`_\mXdVcbp [_]Q^UQ
3FCݷ 9=@?BD7ݷ 2dUmcV S^Y]QcV\m^l b nc_Z [_]Q^U_Z1 ?^Q `aVU`_\QTQ6
Vc5 hc_ SbV eQZ\l5 b_UVaWQjYVbp S cV[djVZ UYaV[c_aYY 1c_ Vbcm S c_Z5
TUV Sl ^Qf_UYcVbm5 UQSQp ncd [_]Q^Ud25 [Q[ aQX b_bcQS\poc Y]`_acY6
adV]lZ `a_V[c5 Y `aY\VW^_ S^_bYc Yf SbV 1b_ SbV]Y `_UUYaV[c_aYp]Y2
S aV`_XYc_aYZ7 6b\Y Sl _iYRݷcVbm Y UQUYcV ncd [_]Q^Ud5 ^Q`aY]Va5 S
SQiVZ U_]Qi^VZ UYaV[c_aYY5 L_\ `_`lcQVcbp b[_`Ya_SQcm S aV`_XY6
c_aYZ S__RjV SbV SQiY eQZ\l5 hc_ SapU \Y b__cSVcbcSdVc SQiY] WV\Q6
^Yp]7 3`a_hV]5 ^YhVT_ eQcQ\m^_T_ `aY nc_] ^V b\dhYcbp5 ]_W^_ RdUVc
`a_bc_ XQZcY S SQi aV`_XYc_aYZ Y dUQ\Ycm _ccdUQ _iYR_h^_ b_XUQ^^lZ
`a_V[c b `_]_jmo [_]Q^Ul =Bݷ 6B7ݷ CQ[ Y\Y Y^QhV5 Vb\Y Sl ^QhY^QVcV
`a_V[c b ^d\p5 U\p VT_ S^VbV^Yp S aV`_XYc_aYZ SQ] `_^QU_RYcbp `dbcQp
UYaV[c_aYp7

3 ^V`dbclf UYaV[c_aYpf [_]Q^Ud 3FC 9=@?BD UQoc5 [_TUQ ^dW^_ ^QhQcm aV6
TYbcaYa_SQcm Ybc_aYo YX]V^V^Yp Ybf_U^lf cV[bc_S5 [_c_alV dWV bdjVbcSdoc ‑
^Q`aY]Va5 Yf ^Q`YbQ\ UadT_Z `a_TaQ]]Ybc5 Q Sl f_cYcV `a_U_\WYcm aQR_cd ^QU
VT_ `a_V[c_]7 ?hVSYU^_5 b_XUQcV\Y L_\ Y]V^^_ ncd bYcdQgYo Y Y]V\Y S SYUd5
^_ S aVQ\m^_bcY cQ[ b\dhQVcbp _hV^m aVU[_D hQjV S aV`_XYc_aYY b_XUQoc Y]V^^_
`dbc_Z `a_V[c5 S [_c_alZ XQcV] S^_bpc eQZ\l7

;_]Q^UQ 3FC 9=@?BD caVRdVc d[QXQ^Yp caݷf `QaQ]Vca_S5 `VaSlZ YX
[_c_alf ‑ nc_ Y]p SQiVT_ `a_V[cQ5 `_U [_c_al] _^ RdUVc YXSVbcV^ bY6
bcV]V5 Q USQ UadTYf ‑ cQ[ ^QXlSQV]lV Vc[Q[ݷ `a_YXS_UYcV\pݷ Y Vc[Q[ݷ
Sl`db[Qݷ 1F5>4?B D17 Y B5<51C5 D1727 B[_aVV SbVT_5 `_ XQ]lb\d b_XUQcV6
\VZ L_\ ncY USQ `QaQ]VcaQ U_\W^l Rl\Y [Q[6c_ YUV^cYeYgYa_SQcm
`a_Ybf_WUV^YV Ybf_U^lf cV[bc_S5 Y]`_acYadV]lf S ^_SlZ `a_V[c5 ^_
S aVQ\m^_bcY _^Y ^Y[Q[ Y ^Y U\p hVT_ ^V Yb`_\mXdocbp5 ^Vb]_cap ^Q
c_5 hc_ bYbcV]Q caVRdVc Yf _RpXQcV\m^_T_ d[QXQ^Yp Y UQWV cjQcV\m^_
`a_SVapVc Yf b__cSVcbcSYV ^V[Y] db\_SYp]7 =_W^_ ^Q`YbQcm S ncYf
`QaQ]VcaQf \oRlV b\_SQ5 b_bc_pjYV YX \QcY^b[Yf Rd[S5 _RpXQcV\m^_
aQX^lV5 f_cp Rl Y `aVUbcQS\pojYV b_R_Z `a_YXS_\m^do RV\YRVaUdD ^_
`aQSY\m^VV RdUVc5 ^Q`aY]Va5 S [QhVbcSV Vc[Y[ݷ `a_YXS_UYcV\pݷ d[Q6
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XQcm bS_ݷ Y]p5 Q S [QhVbcSV Vc[Y[ݷ Sl`db[Qݷ ‑ CD1BD Y\Y hc_6^YRdUm
`_U_R^_V7 9cQ[5 b_XUQݷ] `dbcdo UYaV[c_aYo5 XQf_UY] S ^Vݷ Y cQ] UQݷ]
[_]Q^Ud 3FC 9=@?BDC

F1CI1I8?CDCN4 =;49B 5=@DI
F1CI1I8?CDCN4 34 5=@DI
F1CI1I8?CDCN85=@DI4 3FC 9=@?BD =I@B?7B1= F1CI1 CD1BD

@a_TaQ]]Q 3FC ^Q [QWU_V UVZbcSYV b [_^ca_\YadV]l]Y eQZ\Q]Y caV6
RdVc d[QXQ^Yp [_]]V^cQaYp5 U\p hVT_ XQ`db[QVc aVUQ[c_a cV[bc_S 1b[_6
aVV SbVT_5 F9=5 ^_ Vb\Y S SQiVZ bYbcV]V `_ d]_\hQ^Yo ^Qbca_V^ UadT_Z
aVUQ[c_a cV[bc_S5 c_ VT_25 UQSQp SQ] S_X]_W^_bcm `a_[_]]V^cYa_SQcm
bS_Y UVZbcSYp7 CQ[ _^Q `_bcd`Yc Y S nc_c aQX7 8Q`db[Q cV[bc_S_T_ aVUQ[6
c_aQ ]_W^_ YXRVWQcm5 d[QXQS [_]]V^cQaYZ `ap]_ S [_]Q^U^_Z bca_[V
b `_]_jmo e\QW[Q 6= 1_c b\_SQ =5CC17525 `aY]Va^_ cQ[C

3FC 9=@?BD 6= 2\D1BD9>7 D85 @B?:53D2 =I@B?7B1= F1CI1 CD1BD

>Q[_^Vg5 `aY^pS [_]Q^Ud5 bYbcV]Q _cSVcYc eaQX_Z ?Wݷ 3?>6<93DC
3B51D54 2I D89C 9=@?BDݷD cV`Vam S SQiV] aV`_XYc_aYY Vbcm `a_V[c5
[_c_alZ ^QXlSQVcbp =I@B?7B1=7 9^cVaVb^_5 hc_ S aV`_XYc_aYY6c_ _^
Vbcm5 Q S_c aQR_hVZ UYaV[c_aYY5 S [_c_a_Z ]_W^_ aVUQ[cYa_SQcm eQZ6
\l Y _c`aQS\pcm YX]V^V^Yp S bYbcV]d5 `_[Q hc_ ^Vc ‑ Vݷ ^dW^_ b_XUQcm5
`_\dhYS YX aV`_XYc_aYp `a_V[c7 Nc_ UV\QVcbp [_]Q^U_Z 3FC 75D5 S UQ^6
^_] b\dhQV ‑ 3FCݷ 75D =I@B?7B1=7ݷ DhcYcV5 hc_ `aY nc_] S cV[djVZ
UYaV[c_aYY RdUVc b_XUQ^Q UYaV[c_aYp =I@B?7B1=5 [_c_aQp [Q[ aQX Y
bcQ^Vc aQR_hVZ UYaV[c_aYVZ U\p SQiVT_ `a_V[cQ7 9]VVc b]lb\ UQSQcm
ncd [_]Q^Ud S c_] ]VbcV5 TUV Sl f_cYcV aQR_cQcm5 Q ^V cQ]5 TUV Sl
UV\Q\Y 3FC 9=@?BD5 ^Q`aY]VaC

F1CI1I8?CDCN85=@DI4 34
F1CI1I8?CDCN4 34 G?B;
F1CI1I8?CDCN8G?B;4 3FC 75D =I@B?7B1=
3FC 3853;?EDC ^@41D9>7 =I@B?7B1=
F1CI1I8?CDCN8G?B;4 34 =I@B?7B1=
F1CI1I8?CDCN8G?B;8=I@B?7B1=4 <C 6O
L_\8
F1CI1I8?CDCN8G?B;8=I@B?7B1=4

;Q[ SYUY]5 S aQR_hVZ UYaV[c_aYY bYbcV]Q b_XUQ\Q `_UUYaV[c_aYo
L_\ U\p faQ^V^Yp b\dWVR^_Z Y^e_a]QgYY7 CQ] WV faQ^Ycbp Y^e_a]Q6
gYp _ aQb`_\_WV^YY aV`_XYc_aYp5 cQ[ hc_ [_TUQ Sl UQݷcV [_]Q^Ul
3FC5 ^Qf_Upbm S aQR_hVZ UYaV[c_aYY5 b_UVaWY]_V `VaV]V^^_Z
L_\[XX] YT^_aYadVcbpD bYbcV]Q Yb`_\mXdVc c_c aV`_XYc_aYZ5 YX [_6
c_a_T_ Rl\Q YX^QhQ\m^_ `_\dhV^Q UQ^^Qp aQR_hQp [_`Yp7 DhcYcV nc_5
Vb\Y RdUVcV `VaV^_bYcm aV`_XYc_aYZ S UadT_V ]Vbc_7

Hc_Rl `_\dhYcm `aVUbcQS\V^YV _ c_]5 [Q[ `a_cV[QVc aQR_cQ b L_\5
b_XUQUY] S ^QiVZ UYaV[c_aYY eQZ\ ‑ ^Q`aY]Va5 85<<?735 b_UVaWQjYZ
Sbݷ cd WV `a_TaQ]]d Q5<<?5ݷ G?B<47ݷ ? `_pS\V^YY S `a_V[cV ^_S_T_
eQZ\Q ^dW^_ b__RjYcm bYbcV]V b `_]_jmo [_]Q^Ul 3FC 144C
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L_\8 85<<?73
F1CI1I8?CDCN8G?B;8=I@B?7B1=4 3FC 144 85<<?73
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BYbcV]Q b\VUYc XQ YX]V^V^Yp]Y c_\m[_ cVf eQZ\_S5 _ `_pS\V^YY [_6
c_alf Sl VZ b__RjY\Y7 Nc_ `_XS_\pVc YXRVWQcm b\dhQZ^_T_ `_`QUQ6
^Yp S aV`_XYc_aYZ SbVS_X]_W^lf Yb`_\^pV]lf5 _RkV[c^lf5 SaV]V^6
^lf Y `a_hYf eQZ\_S5 [_c_alV ^V _c^_bpcbp [ hYb\d SQiYf Ybf_U^lf
cV[bc_SD ^Q`_]^Y]5 hc_ `VaVUQhQ \oR_Z Y^e_a]QgYY S aV`_XYc_aYZ
^V_RaQcY]Q5 cQ[ hc_ nc_c ]_]V^c _hV^m SQWV^7

?c`aQSY] ^Qi eQZ\ S aV`_XYc_aYZD [Q[ ]_W^_ U_TQUQcmbp YX
`aVUlUdjYf b__RjV^YZ bYbcV]l5 nc_ UV\QVcbp [_]Q^U_Z 3FC 3?==9DC

F1CI1I8?CDCN8G?B;8=I@B?7B1=4 3FC 3?==9D 6= 2`B?D5 85<<?2
3FC 3?==9DC NH1=9>9>7 7
88?=58F1CI183FCB??D8=I@B?7B1=885<<?735F E66 85<<?73
9>9D91< B5F9C9?>C :7:
F1CI1I8?CDCN8G?B;8=I@B?7B1=4

6b\Y ^V d[QXQcm `QaQ]Vca 6=5 `a_TaQ]]Q XQ`dbcYc cV[bc_SlZ aVUQ[c_a
U\p SS_UQ [_]]V^cQaYpD [bcQcY5 S ^V[_c_alf b\dhQpf nc_ UQWV dU_R^VV5
`_b[_\m[d S_ SaV]V^^_] eQZ\V5 [_c_alZ RdUVc _c[alc S aVUQ[c_aV5
Sl dSYUYcV XQR_c\YS_ b_RaQ^^do bYbcV]_Z Y^e_a]QgYo _ c_]5 [Q[YV
eQZ\l Rl\Y U_RQS\V^l5 YX]V^V^l Y\Y dUQ\V^lD S_ ]^_TYf b\dhQpf
nc_ `_]_TQVc Sb`_]^Ycm5 hc�_ aVQ\m^_ Rl\_ bUV\Q^_5 Y ^Q`YbQcm R_\VV
_b]lb\V^^lZ [_]]V^cQaYZ7 BaQXd UQUY] U_S_\m^_ _hVSYU^lZ b_SVcC
`YiYcV [_]]V^cQaYY `_6Q^T\YZb[Y7 L_\ ^V b_UVaWYc ^Q nc_c bhݷc
^Y[Q[Yf _TaQ^YhV^YZ5 ^_ S RdUdjV] SQ]5 S_X]_W^_5 XQf_hVcbp `_[QXQcm
Ybc_aYo bS_Yf YX]V^V^YZ [_]d6c_5 [c_ ^V T_S_aYc `_6adbb[Y7

CY`Yh^lZ bVQ^b aQR_cl b [_^ca_\YadV]l]Y Ybf_U^l]Y cV[bcQ]Y
^QhY^QVcbp b [_]Q^Ul 3FC E@41D55 [_c_aQp YXS\V[QVc YX aV`_XYc_aYp
YX]V^V^Yp5 S^Vbݷ^^lV YX UadTYf aQR_hYf [_`YZ5 Y _caQWQVc Yf S SQiYf
aQR_hYf eQZ\Qf7 @_\VX^_ `_]^Ycm5 hc_ `_ d]_\hQ^Yo 3FC E@41D5 ^V
b_XUQݷc UYaV[c_aYY5 cQ[ hc_ Vb\Y S UadT_Z aQR_hVZ [_`YY Rl\Q b_XUQ^Q
^_SQp UYaV[c_aYp5 Sl Vݷ d bVRp ^V `_\dhYcVD Yb`aQSYcm nc_ ]_W^_ d[Q6
XQ^YV] e\QTQ 645 `aYhݷ] ^V[_c_alV `a_TaQ]]Ybcl `aVU`_hYcQoc nc_c
e\QT d[QXlSQcm `aY [QWU_] SlX_SV E@41D57 @_b\V `aYSVUV^Yp bS_6
VZ aQR_hVZ [_`YY S b__cSVcbcSYV aV`_XYc_aYo Sl ]_WVcV `aYbcd`Ycm
[ aVUQ[cYa_SQ^Yo eQZ\_S Y5 S_X]_W^_5 b_XUQ^Yo ^_SlfD [QWUlZ b_6
XUQSQV]lZ eQZ\5 Vb\Y _^ _c^_bYcbp [ hYb\d SQiYf Ybf_U^lf cV[bc_S5
b\VUdVc XQaVTYbcaYa_SQcm S bYbcV]V b `_]_jmo 3FC 1447

DUQ\V^YV eQZ\_S YX `a_V[cQ `a_YXS_UYcbp [_]Q^U_Z 3FC B5=?F55
`aYhݷ] _^Q _c[QXlSQVcbp dUQ\pcm eQZ\5 Vb\Y _^ Sbݷ Vjݷ ^Qf_UYcbp S SQ6
iVZ aQR_hVZ UYaV[c_aYY5 cQ[ hc_ b^QhQ\Q eQZ\ ^dW^_ dRaQcm _Rlh^_Z
[_]Q^U_Z B=C
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8UVbm Sl ]_WVcV XQ]VcYcm5 hc_ UVZbcS_SQcm cQ[ ^V b_SbV] dU_R^_5 `_6
b[_\m[d ^Q ]_]V^c Sl`_\^V^Yp Sc_a_Z [_]Q^Ul eQZ\Q dWV ^Vc Y QS6
c_U_`_\^V^YV VT_ Y]V^Y ^V aQR_cQVc5 cQ[ hc_ `aYf_UYcbp VT_ Y]p ^Q6
RYaQcm gV\Y[_]7 =_W^_5 [_^Vh^_5 S_b`_\mX_SQcmbp ]V^VV YXSVbc^l]Y
S_X]_W^_bcp]Y [_]Q^U^_T_ Y^cVa`aVcQc_aQ Y ^QRaQcm hc_6c_ Sa_UV
3FCݷ B5=?F5 1C:5ݷ ^_ `_]^Ycm cQ[YV c_^[_bcY ^V _RpXQcV\m^_C neeV[c
USdf [_]Q^U ]_W^_ b_S]VbcYcm5 d[QXQS e\QT 66C

F1CI1I8?CDCN8G?B;8=I@B?7B1=4 3FC B5=?F5 66 69<5:;73
3FC B5=?F5C C3854E<9>7 ‘69<5:;73’ 6?B B5=?F1<
3FC B5=?F5C EC5 ‘3FC 3?==9D’ D? B5=?F5 D89C 69<5 @5B=1>5>D<I
F1CI1I8?CDCN8G?B;8=I@B?7B1=4

5_ [_]Q^Ul 3?==9D Sl ]_WVcV `VaVUd]Qcm Y _c]V^Ycm dUQ\V^YV eQZ6
\Q5 U_RQSYS VT_ _RaQc^_ [_]Q^U_Z 3FC 144D S nc_] b\dhQV eQZ\ RdUVc
`_\dhV^ _RaQc^_ YX aV`_XYc_aYp5 Y Sbݷ RdUVc SlT\pUVcm cQ[5 RdUc_ ^Y6
[c_ nc_c eQZ\ ^V dUQ\p\7 3`a_hV]5 UQWV Sl`_\^V^YV 3?==9D5 [Q[ ]l
dWV X^QV]5 ^Q bQ]_] UV\V \Yim `_]VcYc S aV`_XYc_aYY SQi eQZ\ [Q[
dUQ\ݷ^^lZ5 ^_ eYXYhVb[Y eQZ\ dUQ\ݷ^ ^V RdUVcD Sl S \oR_Z ]_]V^c
]_WVcV `_\dhYcm VT_ ^QXQU Y b^_SQ S^VbcY S `a_V[c7

?c]VcY]5 hc_ L_\ ^V `_UUVaWYSQVc `VaVY]V^_SQ^YV eQZ\_SD VUY^6
bcSV^^lZ b`_b_R `VaVY]V^_SQcm eQZ\ S `a_V[cV ‑ nc_ dUQ\Ycm VT_ Y U_6
RQSYcm _RaQc^_ `_U UadTY] Y]V^V]7 L_\ `aY nc_] ^V RdUVc X^Qcm5 hc_
nc_ c_c WV bQ]lZ eQZ\5 cQ[ hc_ Ybc_aYp YX]V^V^YZ U\p ^VT_ ^Qh^ݷcbp b
^d\p7 ?cbdcbcSYV baVUbcS `VaVY]V^_SQ^Yp ^QXlSQoc VUSQ \Y ^V bQ]l]
X^QhYcV\m^l] ^VU_bcQc[_] L_\D bcQaQZcVbm `a_Ud]lSQcm `aY^gY`l
Y]V^_SQ^Yp eQZ\_S cQ[5 hc_Rl Yf ^V `aYf_UY\_bm `VaVY]V^_SlSQcm7

;_TUQ Sl U_bcYT^VcV c_Z Y\Y Y^_Z TYhVb[_Z_\ݷ c_h[Yݷ Y\Y `a_bc_
aViYcV5 hc_ `aYi\_ SaV]p XQeY[bYa_SQcm S^Vbݷ^^lV YX]V^V^Yp5 UQZcV
[_]Q^Ud 3FC 3?==9D7 5QWV Vb\Y Sl ^Q]VaV^l `a_U_\WYcm aQR_cd5 `_6
\VX^_ bhYcQcm5 hc_ _cUV\m^_ SXpclZ bVQ^b ^Q nc_] XQSVaiݷ^ Y ^QhQcm
^_SlZ bVQ^b b bQ]_T_ ^QhQ\Q5 c_ Vbcm b [_]Q^Ul 3FC E@41D57 6b\Y Sl
aQR_cQVcV S Tad``V5 c_ XQ SaV]p SQiVT_ `aVUlUdjVT_ bVQ^bQ [c_6c_ YX
SQiYf [_\\VT ]_T _c`aQSYcm S aV`_XYc_aYZ bS_Y YX]V^V^YpD hV] aQ^m6
iV Sl Yf `_\dhYcV5 cV] ]V^miV SVa_pc^_bcm S_X^Y[^_SV^Yp [_^e\Y[6
c_S5 `aY [_c_alf bYbcV]Q ^V ]_WVc b_S]VbcYcm Y]VojYVbp YX]V^V^Yp
QSc_]QcYhVb[Y Y caVRdVc adh^_T_ S]ViQcV\mbcSQ7

;_]Q^UQ 3FC E@41D5 `_XS_\pVc `_\dhYcm YX aV`_XYc_aYp ^V c_\m[_
Q[cdQ\m^do 1bQ]do `_b\VU^oo2 SVabYo [_^ca_\YadV]lf eQZ\_S5 ^_ Y
\oRdo Yf SVabYo7 CQ[5

3FC E@41D5 6M 2J@B :;5 ;9:> :;C<92



BYbcV]l [_^ca_\p SVabYZ ??B

`aYSVUݷc aQR_hdo [_`Yo S b__cSVcbcSYV c_]d b_bc_p^Yo Ybf_U^lf cV[6
bc_S5 [_c_a_V Rl\_ XQaVTYbcaYa_SQ^_ S aV`_XYc_aYY :; Q`aV\p ;9:>
T_UQ S :;C<9D [_]Q^UQ

3FC E@41D5 6M 2:> 41IC 17?2

S_bbcQ^_SYc SVabYo `pc^QUgQcYU^VS^_Z UQS^_bcY7 ;a_]V c_T_5 c_Z Y\Y
Y^_Z SVabYY Ybf_U^Y[_S ]_W^_ UQcm Y]p 1D17 ‑ Vb\Y dT_U^_5 ]Vc[d
Y\Y cVT2 b `_]_jmo [_]Q^Ul 3FC D175 ^Q`aY]VaC

3FC D17 1ChB5<51C54h6?Bh=Bh@5DB?F

CVTQ]Y _Rlh^_ `_]VhQoc SVabYY5 `_ c_Z Y\Y Y^_Z `aYhY^V SlUV\p6
ojYVbp YX _RjVT_ apUQ ‑ ^Q`aY]Va5 [_TUQ ^QhY^QVc aQR_cQcm cQ Y\Y
Y^Qp S_X]_W^_bcm Y\Y [_TUQ UV\QVcbp _eYgYQ\m^lZ aV\YX `a_TaQ]]l7
3VabYo Ybf_U^Y[_S5 `_]VhV^^do cQ[Y] Y]V^V]6cVT_]5 ]_W^_ S \oR_Z
]_]V^c S_bbcQ^_SYcm5 Yb`_\mXdp Y]p cVTQC

3FC E@41D5 6B 1ChB5<51C54h6?Bh=Bh@5DB?F

@_\VX^_ `_]^Ycm5 hc_ [_]Q^UQ 3FCݷ E@41D5 6Jݷ b^_SQ `aYSVUݷc SQ6
id aQR_hdo [_`Yo S b__cSVcbcSYV b bQ]l]Y `_XU^Y]Y YX]V^V^Yp]Y5
XQeY[bYa_SQ^^l]Y S aV`_XYc_aYY7

5\p YXdhV^Yp Ybc_aYY YX]V^V^YZ Y cV[djVT_ `_\_WV^Yp SVjVZ
_hV^m `_\VX^l [_]Q^Ul 3FC <?7 Y 3FC CD1DEC7 @VaSdo _Rlh^_ XQ`db6
[Qoc b d[QXQ^YV] [_^[aVc^_T_ Y]V^Y eQZ\Q5 Y _^Q SlUQݷc b`Yb_[ SbVf
SVabYZ XQUQ^^_T_ eQZ\Q S]VbcV b [_]]V^cQaYp]Y5 [_c_al]Y b_`a_6
S_WUQ\_bm [QWU_V XQaVTYbcaYa_SQ^^_V S aV`_XYc_aYY YX]V^V^YV nc_T_
eQZ\Q7 3c_aQp [_]Q^UQ `_XS_\pVc dX^Qcm5 [Q[ b__c^_bYcbp b aV`_XYc_6
aYV] cQ SVabYp eQZ\Q5 [_c_aQp ^Qf_UYcbp S aQR_hVZ UYaV[c_aYY7 @_6
Ua_R^_ _`YblSQcm ncY [_]Q^Ul ‑ XQUQhQ ^VR\QT_UQa^Qp5 RdUVc \dhiV5
Vb\Y Sl bQ]Y `_n[b`VaY]V^cYadVcV b ^Y]YD `aQ[cYhVb[Y baQXd SQ] Sbݷ
bcQ^Vc `_^pc^_7

;Q[ dWV T_S_aY\_bm5 bYbcV]l [_^ca_\p SVabYZ d]Voc `_UUVaWY6
SQcm _U^_SaV]V^^_ ^Vb[_\m[_ ^VXQSYbY]lf SVc_[ 2ݷRaQ^hVZݷ1 Ybc_aYY
YX]V^V^YZ7 6b\Y Sl b_RYaQVcVbm S^_bYcm S `a_V[c YX]V^V^Yp5 S `_\VX6
^_bcY Y\Y db`Vi^_bcY [_c_alf b_]^VSQVcVbm5 \YR_ `a_bc_ `_ c_Z Y\Y
Y^_Z `aYhY^V ^V f_cYcV5 hc_Rl SQiY YX]V^V^Yp XQcaQTYSQ\Y _b^_S^_Z
f_U Ybc_aYY aQXaQR_c[Y5 Sl ]_WVcV `_caVR_SQcm _c bYbcV]l b_XUQcm _c6
UV\m^do SVc[d U\p aVTYbcaQgYY SQiYf YX]V^V^YZD S RdUdjV] Sl `aY
^V_Rf_UY]_bcY b]_WVcV _RkVUY^Ycm SQiY YX]V^V^Yp5 bUV\Q^^lV S _c6
UV\m^_Z SVc[V5 b _b^_S^l] f_U_] YX]V^V^YZ Y\Y b UadT_Z SVc[_Z7 5\p
b_XUQ^Yp SVc[Y Yb`_\mXdVcbp 3FC D17 b e\QW[_] 62 Y d[QXQ^YV] Y]V^Y
U\p ^_S_Z SVc[Y5 `aY]Va^_ cQ[C

3FC D17 62 4?E2D6E<h651DEB5

9^cVaVb^_5 hc_ cQ[Qp [_]Q^UQ b_XUQbc SVc[d 4?E2D6E<h651DEB55 ^_ ^V
`VaVSVUݷc SQid aQR_hdo [_`Yo S aVWY] aQR_cl b nc_Z SVc[_Z7 @_b\VU6
^VV U_bcYTQVcbp [_]Q^U_Z E@41D5C



?@9 @aY\_WV^YV ?

3FC E@41D5 6B 4?E2D6E<h651DEB5

@_b\V nc_T_ SbV YX]V^V^Yp5 [_c_alV Sl YX SQiVZ aQR_hVZ UYaV[c_aYY
_c`aQSYcV S aV`_XYc_aYZ b `_]_jmo 3FC 3?==9D5 RdUdc _caQWQcmbp
Y]V^^_ S SVc[V 4?E2D6E<h651DEB57 3Va^dcmbp S _b^_S^do SVc[d ]_W^_
b `_]_jmo dWV X^Q[_]_Z ^Q] [_]Q^Ul 3FCݷ E@41D5 6J7ݷ

6b\Y YX]V^V^Yp5 XQaVTYbcaYa_SQ^^lV S _cUV\m^_Z SVc[V5 RdUdc `aY6
X^Q^l U_bc_Z^l]Y S[\ohV^Yp S _b^_S^do SVabYo 1Y\Y S UadTdo SVc[d5
cQ[ c_WV RlSQVc25 Sl ]_WVcV S_b`_\mX_SQcmbp [_]Q^U_Z E@41D5 b e\Q6
T_] 6: 1_c b\_SQ :?9>2 U\p `aYb_VUY^V^Yp YX]V^V^YZ YX UadT_Z SVc[Y
[ cV[djVZ SVabYY7 >Q`aY]Va5 `_b\VU_SQcV\m^_bcm [_]Q^U

3FC E@41D5 6J
3FC E@41D5 6: 4?E2D6E<h651DEB5
3FC 3?==9D

XQaVTYbcaYadVc S _b^_S^_Z SVc[V SbV YX]V^V^Yp5 aQ^VV S^Vbݷ^^lV S SVc6
[d 4?E2D6E<h651DEB57

AV`_XYc_aYZ ^V _RpXQ^ ^Qf_UYcmbp ^Q c_Z WV ]QiY^V5 TUV aQb`_\_6
WV^Q SQiQ aQR_hQp UYaV[c_aYp7 HQjV SbVT_ aV`_XYc_aYZ aQb`_\QTQoc
^Q [_]`mocVaV5 [ [_c_a_]d ]_W^_ `_U[\ohYcmbp dUQ\ݷ^^_ b `_]_jmo
`a_TaQ]]l CC8 1C53EB5 C85<<27 @aY nc_] `_caVRdVcbp XQUVZbcS_SQcm USV
`VaV]V^^lV _[adWV^Yp ‑ dWV X^Q[_]do ^Q] L_\[XX]5 S [_c_a_Z d[Q6
XQcm U_]V^^_V Y]p ]QiY^l b aV`_XYc_aYV]5 Y]p SQiVZ dhݷc^_Z XQ`YbY
Y aQb`_\_WV^YV aV`_XYc_aYp5 Y L_\h[\Q5 S [_c_a_Z XQUQݷcbp Y]p `a_6
TaQ]]l5 Yb`_\mXdV]_Z U\p dUQ\ݷ^^_T_ U_bcd`Q 1CC827 >Q`aY]Va5 Vb\Y
aV`_XYc_aYZ aQb`_\_WV^ ^Q ]QiY^V 3FCC5BF75H1=@<573?= S UYaV[c_6
aYY 88?=583FC8L_\[??D5 Q SQiQ dhݷc^Qp XQ`Ybm ^Q nc_Z ]QiY^V ^QXl6
SQVcbp F1CI15 c_ `VaV]V^^lV _[adWV^Yp ^dW^_ dbcQ^_SYcm b\VUdojY]
_RaQX_]C

5H@?BD L_\[XX]FF1CI1I3FCC5BF75H1=@<573?=C88?=583FC8L_\[??D
5H@?BD L_\h[\QFCC8

6b\Y SQiQ \_[Q\m^Qp dhݷc^Qp XQ`Ybm ^QXlSQVcbp cQ[ WV5 [Q[ Y XQ`Ybm
^Q ]QiY^V b aV`_XYc_aYV]5 c_ d[QXlSQcm Vݷ ^V _RpXQcV\m^_ 1S ^QiV]
`aY]VaV ]_W^_ dRaQcm YX L_\[XX] b\_S_ F1CI1 S]VbcV b bY]S_\_] 27ݷIݷ
@_apU_[ aQR_cl b L_\ `aY Yb`_\mX_SQ^YY dUQ\ݷ^^_T_ U_bcd`Q `aQ[6
cYhVb[Y ^V ]V^pVcbp5 XQ Yb[\ohV^YV] c_T_5 hc_ `aY [QWU_] _RaQjV^YY
[ bVaSVad bYbcV]Q RdUVc caVR_SQcm SSVbcY `Qa_\m7 Nc_T_ ]_W^_ YXRV6
WQcm5 Vb\Y _aTQ^YX_SQcm dUQ\ݷ^^lZ U_bcd` b Yb`_\mX_SQ^YV] [aY`c_6
TaQeYhVb[Yf [\ohVZ5 ^_ aQbb[QX _R nc_] ]l _bcQSY] XQ aQ][Q]Y ^Q6
iVZ [^YTYD S 9^cVa^VcV Y]VVcbp U_bcQc_h^_V [_\YhVbcS_ ad[_S_UbcS Y
_`YbQ^YZ ^Q ncd cV]d5 S c_] hYb\V ^Q adbb[_]7

3_X]_W^_bcm U_bcd`Q [ dUQ\ݷ^^_]d 1c_ Vbcm ^Qf_UpjV]dbp ^Q UadT_] [_]6
`mocVaV2 aV`_XYc_aYo _c[alSQVc `dcm [ _aTQ^YXQgYY Tad``_S_Z aQR_clD b_R6
bcSV^^_5 U\p nc_T_ bYbcV]l [_^ca_\p SVabYZ YX^QhQ\m^_ Y `aVU^QX^QhV^l7 ?a6
TQ^YX_SQcm U_bcd` Tad``l `a_TaQ]]Ybc_S [ _U^_]d aV`_XYc_aYo cVf^YhVb[Y



BYbcV]l [_^ca_\p SVabYZ ?@:

U_S_\m^_ `a_bc_7 5\p nc_T_ ^Q ]QiY^V5 TUV aQb`_\QTQVcbp aV`_XYc_aYZ5 ^V_R6
f_UY]_ XQSVbcY dhݷc^lV XQ`YbY U\p [QWU_T_ dhQbc^Y[Q `a_V[cQ5 _RkVUY^Ycm Yf
S Tad``d 1_Rlh^_ ncd Tad``d cQ[ Y ^QXlSQoc ‑ 3FC25 Q bQ] aV`_XYc_aYZ bUV\Qcm
U_bcd`^l] U\p Tad``l ^Q hcV^YV Y XQ`Ybm5 ^Q`aY]Va5 S_c cQ[C

38?G> C3FC 6[ 88?=583FC8L_\[??D
38=?4 E74BGa 6[ 88?=583FC8L_\[??D

;_TUQ ^QU _U^Y] `a_V[c_] aQR_cQVc ^Vb[_\m[_ hV\_SV[5 Y^_TUQ S_X^Y[QVc
bYcdQgYp [_^e\Y[cQ YX]V^V^YZ ‑ `_`a_bcd T_S_ap5 [_TUQ _UY^ Y c_c WV eaQT6
]V^c [_^ca_\YadV]lf eQZ\_S aQX^lV dhQbc^Y[Y `a_V[cQ YX]V^Y\Y `_6aQX^_]d7
>QU_ b[QXQcm5 hc_ L_\ S nc_] `\Q^V SVUݷc bVRp U_bcQc_h^_ bc_Z[_D `a_bcl]
S^VbV^YV] YX]V^V^YZ S _UY^ Y c_c WV eQZ\ bYbcV]d ^V b]dcYcm5 U\p S_X^Y[^_6
SV^Yp [_^e\Y[cQ ^dW^_5 hc_Rl YX]V^ݷ^^lV eaQT]V^cl `VaV[alSQ\Ybm Y\Y f_cp
Rl aQb`_\QTQ\Ybm UadT _c UadTQ ^Q aQbbc_p^YY ]V^VV hV] S caY bca_[Y7 CV] ^V
]V^VV aQ^_ Y\Y `_XU^_ Sl b [_^e\Y[c^_Z bYcdQgYVZ bc_\[^ݷcVbm7 =VWUd `a_6
hY]5 [_^e\Y[c ^V SbVTUQ S_X^Y[QVc Y]V^^_ `aY Tad``_S_Z aQR_cVC ^Q`aY]Va5
`aY b\Yp^YY USdf SVc_[ 1RaQ^hVZ2 bYbcV]Q ]_WVc XQpSYcm _ [_^e\Y[cV UQWV
[_TUQ Sl aQR_cQVcV S T_aU_] _UY^_hVbcSV5 f_cp5 [_^Vh^_5 S nc_] b\dhQV _aTQ6
^YXQgY_^^_ bYcdQgYp SlT\pUYc T_aQXU_ `a_jVC [_^e\Y[c d SQb S_X^Y[ b bQ]Y]
b_R_Z5 ^d Q b b_R_Z U_T_S_aYcmbp _Rlh^_ `a_jV5 hV] b UadTY]Y7

CQ[ Y\Y Y^QhV5 Vb\Y [_^e\Y[c dWV S_X^Y[5 `dTQcmbp ^V ^QU_C bYbcV]Q UV\Q6
Vc Sbݷ S_X]_W^_V5 hc_Rl _R\VThYcm Slf_U YX b_XUQSiVT_bp `_\_WV^Yp7 ?Rlh^_
[_^e\Y[c _R^QadWYSQVcbp `aY `_`lc[V _c`aQSYcm bS_Y YX]V^V^Yp S aV`_XYc_6
aYZD SlT\pUYc nc_ `aY]Va^_ cQ[C
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@_pS\V^YV cQ[_T_ b__RjV^Yp bQ]_ `_ bVRV ^V _X^QhQVc5 hc_ S_X^Y[ [_^e\Y[cD
`a_bc_ S aV`_XYc_aYY S ^Qbc_pjYZ ]_]V^c Y]VVcbp SVabYp eQZ\Q 69<5:735 [_6
c_aQp bSVWVV c_Z5 S [_c_ado Sl S^_bY\Y YX]V^V^Yp S bS_VZ aQR_hVZ [_`YY7
9^QhV T_S_ap5 Sl S [Q[_Z6c_ ]_]V^c `_\dhY\Y YX aV`_XYc_aYp SVabYo nc_T_
eQZ\Q Y ^QhQ\Y Vݷ aVUQ[cYa_SQcm5 Q S nc_ SaV]p [c_6c_ YX SQiYf [_\\VT nc_c
eQZ\ c_WV db`V\ _caVUQ[cYa_SQcm Y _c`aQSYcm aVXd\mcQc S aV`_XYc_aYZ7 B_6
_RjV^YV 6D?641D5@^ݷ 3853; ݷ54>619 _X^QhQVc5 hc_ SQ] ^V_Rf_UY]_ XQ`dbcYcm
3FC E@41D5D `aY nc_] bYbcV]Q `_bcQaQVcbp b_S]VbcYcm S SQiV] \_[Q\m^_] eQZ6
\V 69<5:73 [Q[ cV YX]V^V^Yp5 [_c_alV S^Vb\Y S ^VT_ Sl5 cQ[ Y cV5 [_c_alV XQaV6
TYbcaYa_SQ^l S aV`_XYc_aYY7 3 R_\miY^bcSV b\dhQVS bYbcV]V nc_ dUQbcbp5 cQ[
hc_ SQ] _bcQ^Vcbp c_\m[_ `_Sc_aYcm [_]Q^Ud 3FC 3?==9D7 9 \Yim S bYcdQgYY5
[_TUQ S QSc_]QcYhVb[_] aVWY]V bYbcV]Q ^YhVT_ bUV\Qcm ^V ]_WVc5 S _cSVc ^Q
[_]Q^Ud E@41D5 Sl dSYUYcV hc_6c_ Sa_UV b\VUdojVT_C
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3`a_hV]5 UQWV S nc_Z bYcdQgYY Sbݷ ^Q bQ]_] UV\V ^V cQ[ dW Y `\_f_5 `a_bc_
bYbcV]Q caVRdVc adh^_T_ _RkVUY^V^Yp YX]V^V^YZ7 3bݷ ^V_Rf_UY]_V U\p nc_T_
dWV `_]VjV^_ S SQi \_[Q\m^lZ eQZ\5 cQ[ hc_ SQ] _bcQݷcbp _c[alcm VT_ S aV6
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UQ[c_aV cV[bc_S5 ^QZcY SbV [_^e\Y[c^lV eaQT]V^cl 1[_c_alV _c]VhV^l SVbm]Q
XQ]Vc^l]Y X^Q[Q]Y2 Y aViYcm5 [Q[_V Yc_T_S_V b_UVaWQ^YV _bcQSYcm7 3 eQZ\V
aQX]VhV^^lV [_^e\Y[cdojYV SVabYY SlT\pUpc `aY]Va^_ cQ[C
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@_]Vc[Y EEEEEEEE5 FFFFFFFF Y GGGGGGGG SbcQS\V^l bYbcV]_Z L_\ Y _R_X^QhQoc
b__cSVcbcSV^^_ ^QhQ\_ [_^e\Y[c^_T_ eaQT]V^cQ5 aQXUV\YcV\m 1_cUV\pojYZ SQ6
id SVabYo _c c_Z5 [_c_aQp SXpcQ YX aV`_XYc_aYp2 Y [_^Vg eaQT]V^cQ7 3 UQ^^_]
b\dhQV ]_W^_ `aVU`_\_WYcm5 hc_ YX^QhQ\m^_ bca_[_SQp [_^bcQ^cQ b_UVaWQ\Q
eaQXd Q5<<?5ݷ G?B<415ݷ ^_ Sl aViY\Y YX ^Vݷ dRaQcm S_b[\YgQcV\m^lZ X^Q[5 Q
SQi [_\\VTQ S nc_ SaV]p U_RQSY\ S cd WV [_^bcQ^cd b\_S_ 7ݷ>G?>45B6Eݷ CVf6
^YhVb[Y bQ]lZ `a_bc_Z b`_b_R \Y[SYUQgYY [_^e\Y[cQ ‑ `_`a_bcd Sl[Y^dcm
SVabYo5 ^Q`YbQ^^do [_\\VT_Z5 bcVaVcm b\dWVR^lV `_]Vc[Y5 SbcQS\V^^lV bYbcV6
]_Z5 Y S cQ[_] SYUV b_faQ^Ycm eQZ\ Y _c`aQSYcm VT_ S aV`_XYc_aYZ b `_]_6
jmo 3FC 3?==9DD ^_ Vb\Y Sl hQbc_ RdUVcV cQ[ UV\Qcm5 aQ^_ Y\Y `_XU^_ [_\\VTY
dbca_pc SQ] ݷdo^[ݷcݷ S `l\m^_] dT\d Y RdUdc b_SVaiV^^_ `aQSl7 @aQSY\m^VV
RdUVc `aY _R^QadWV^YY [_^e\Y[cQ bSpXQcmbp b [_\\VT_Z5 [_c_alZ S^ݷb b\_6
S_ G?>45B6E<5 Y b`a_bYcm5 _hV^m \Y nc_ b\_S_ V]d U_a_T_7 3`_\^V S_X]_W^_5
Y]V^^_ SQaYQ^c5 ^Q`YbQ^^lZ UadTY] `a_TaQ]]Ybc_]5 bY\m^VV `aYR\YWQVc `a_6
V[c [ db`Vfd5 Q SQb ‑ [ `aV]YYD d`YaQcmbp ^Q ]Q^Va RQaQ^Q UQ\V[_ ^V SbVTUQ
_b]lb\V^^_7

BYbcV]Q 79D
?RbdWUQp L_\5 ]l aQbb[QXQ\Y `aQ[cYhVb[Y _R_ SbVf _b^_S^lf S_X6

]_W^_bcpf nc_Z `a_TaQ]]l5 f_cp Y _hV^m [aQc[_7 ; b_WQ\V^Yo5 b 79D
cQ[_Z ^_]Va ^V `a_ZUݷcC UQWV bQ]_V [aQc[_V _`YbQ^YV SbVf Vݷ _b^_S^lf
S_X]_W^_bcVZ Y `aYݷ]_S Yb`_\mX_SQ^Yp XQZ]ݷc U_Rado b_c^o bcaQ^Yg7
3 `aY^gY`V5 c_ WV bQ]_V S R_\miVZ Y\Y ]V^miVZ bcV`V^Y _c^_bYcbp [_
SbV] bYbcV]Q] [_^ca_\p SVabYZ5 Yb`_\mXdojY] aQb`aVUV\ݷ^^do ]_6
UV\m7 >V `lcQpbm _Rkpcm ^V_Rkpc^_V5 ]l `_[QWV]5 [Q[ ^QhQcm aQR_cd
b 79D Y [Q[ S nc_Z bYbcV]V UV\Qcm Sbݷ c_5 hc_ ]l dWV d]VV] UV\Qcm b `_6
]_jmo L_\5 `\ob Vjݷ ^V]^_T_D b _bcQ\m^l]Y S_X]_W^_bcp]Y Sl \YR_
aQXRVaݷcVbm bQ]Y5 [_TUQ _^Y SQ] `_^QU_Rpcbp5 \YR_ _^Y SQ] S__RjV ^V
`_^QU_Rpcbp ‑ cQ[ c_WV hQbc_ RlSQVc5 [_TUQ aVhm YUݷc _ U_bcQc_h^_
b\_W^lf Y^bcad]V^cQf7

3bV _b^_S^lV UVZbcSYp5 `aVUdb]_caV^^lV bYbcV]_Z5 ]_W^_ Sl`_\6
^Ycm b `_]_jmo _U^_Z `a_TaQ]]l5 [_c_aQp ^QXlSQVcbp 79D Y5 [Q[ Y
3FC5 `_\dhQVc [_]Q^Ud hVaVX bS_Z 1_Rlh^_ `VaSlZ2 `QaQ]Vca [_]Q^U6
^_Z bca_[Y7

;Q[ dWV T_S_aY\_bm5 aQb`aVUV\ݷ^^lV bYbcV]l [_^ca_\p SVabYZ
`aVU`_\QTQoc `_UUVaW[d bS_VT_ aV`_XYc_aYp `aY [QWU_Z aQR_hVZ UY6
aV[c_aYY7 NcY] _Rdb\_S\V^_ _U^_ U_S_\m^_ SQW^_V [_^gV`cdQ\m^_V
d`a_jV^YV S baQS^V^YY b gV^caQ\YX_SQ^^l]Y bYbcV]Q]YC _cUV\m^_ SXp6
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clZ aV`_XYc_aYZ XUVbm _Rb\dWYSQVc c_\m[_ _UY^ `a_V[c7 CV_aVcYhVb[Y
nc_ ]_W^_ _R_ZcY5 Yb`_\mXdp dWV X^Q[_]lV ^Q] SVc[Y5 ^_ T_aQXU_
`a_jV Y VbcVbcSV^^VV RdUVc U\p [QWU_T_ `a_V[cQ XQSVbcY b_RbcSV^^lZ
aV`_XYc_aYZ7 8Q_U^_ _c]VcY]5 hc_ aV`_XYc_aYZ S cQ[Yf db\_SYpf ^V
^dWUQVcbp S Y]V^Y Y YUV^cYeYgYadVcbp c_\m[_ bS_Y] ]Vbc_`_\_WV^Y6
V]7

@aVSaQcYcm `a_YXS_\m^do UYaV[c_aYo S aQR_hdo5 Y]Vojdo bS_Z
aV`_XYc_aYZ5 ]_W^_ _U^_Z [_]Q^U_Z 79Dݷ 9>9Dݷ RVX U_`_\^YcV\m^lf
`QaQ]Vca_S7 =_W^_ ^V RVb`_[_Ycmbp _ ^Q\YhYY S nc_Z UYaV[c_aYY eQZ6
\_S5 S c_] hYb\V cQ[Yf5 [_c_alV ]l ^V b_RYaQV]bp `_]VjQcm S aV`_6
XYc_aYZC 79D 9>9D S \oR_] b\dhQV b_XUQbc aV`_XYc_aYZ `dbcl]7 >Q
`VaSlZ SXT\pU Sl`_\^V^YV [_]Q^Ul 9>9D ^YhVT_ ^V ]V^pVc S _[adWQ6
ojVZ UVZbcSYcV\m^_bcY5 ^_ cQ[ [QWVcbp \Yim `_c_]d5 hc_ S ?B ^>9H5
[Q[ ]l X^QV]5 eQZ\l5 Y]V^Q [_c_alf ^QhY^Qocbp b c_h[Y5 bhYcQocbp
^VSYUY]l]Y7 5QS baQXd `_b\V 79D 9>9D [_]Q^Ud <C 615 ]l _R^Qad6
WY]5 hc_ S cV[djVZ UYaV[c_aYY `_pSY\Qbm `_UUYaV[c_aYp b Y]V^V]
Dݷ779Dݷ nc_ Y Vbcm b_XUQ^^lZ aV`_XYc_aYZ7

@_b\V b_XUQ^Yp aV`_XYc_aYp WV\QcV\m^_ d[QXQcm bYbcV]V5 [Q[ SQb
1[Q[ QSc_aQ S^_bY]lf YX]V^V^YZ2 b\VUdVc YUV^cYeYgYa_SQcm7 B_XUQ6
cV\Y 79D `aVU\QTQoc Yb`_\mX_SQcm U\p nc_T_ Y]p Y QUaVb n\V[ca_^^_Z
`_hcl5 ^Q`aY]Va5 cQ[C
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^_ b cQ[Y] d[QXQ^YV] QUaVbQ ]_Tdc S_X^Y[^dcm _`aVUV\ݷ^^lV `a_R\V6
]l7 @a_TaQ]]l5 `aVU^QX^QhV^^lV [ bS_R_U^_]d aQb`a_bcaQ^V^Yo5 hQ6
bc_ `dR\Y[doc S SYUV 79D6aV`_XYc_aYp5 S [_c_a_]5 VbcVbcSV^^_5 SbV S^V6
bݷ^^lV SQ]Y YX]V^V^Yp RdUdc `_]VhV^l b Yb`_\mX_SQ^YV] SQiYf Y]V^Y
Y QUaVbQ7 1UaVb n\V[ca_^^_Z `_hcl5 `_`QSiYZ S 9^cVa^Vc5 aQ^_ Y\Y
`_XU^_ _[QXlSQVcbp S RQXQf UQ^^lf d b`Q]Va_S b_ SbV]Y SlcV[QojY]Y
`_b\VUbcSYp]Y S SYUV ]VU\V^^_5 ^_ SVa^_ aQbcdjVT_ `_c_[Q ^V`a_iV6
^lf `YbV]7 B UadT_Z bc_a_^l5 b_SbV] ^V d[QXlSQcm bS_Z QUaVb f_cp Y
]_W^_ 1cVf^YhVb[Y nc_ ^V b_XUQbc R_\miYf `a_R\V]5 aQXSV hc_ S c_] WV
`a_V[cV _R^QadWYcbp SQi `_\^lZ cݷX[Q25 ^_ ^V b_SbV] `aQSY\m^_5 SVUm
[_]d6c_ ]_WVc `_caVR_SQcmbp bSpXQcmbp b SQ]Y [Q[ b QSc_a_] c_T_ Y\Y
Y^_T_ eaQT]V^cQ `a_TaQ]]l5 hc_Rl _RbdUYcm [Q[YV6c_ cVf^YhVb[YV UV6
cQ\Y7 @_nc_]d `aQSY\m^VV RdUVc5 ^QSVa^_V5 d[QXQcm QUaVb S cQ[_] SYUV5
S [_c_a_] aQb`_X^Qcm VT_ ]_WVc c_\m[_ hV\_SV[5 ^Q`aY]VaC
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6b\Y Sl aQR_cQVcV b R_\miY] [_\YhVbcS_] aV`_XYc_aYVS Y ^V f_cY6
cV [QWUlZ aQX ^QbcaQYSQcm bS_o YUV^cYeY[QgYo5 ]_W^_ bn[_^_]Ycm
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3 nc_] b\dhQV 79D XQ`YiVc X^QhV^Yp `QaQ]Vca_S S eQZ\ 779D3?>697 S
SQiVZ U_]Qi^VZ UYaV[c_aYY Y RdUVc Yb`_\mX_SQcm Yf5 Vb\Y U\p UQ^6
^_T_ [_^[aVc^_T_ aV`_XYc_aYp ^V dbcQ^_S\V^l bS_Y b_RbcSV^^lV X^QhV6
^Yp7 ?c]VcY]5 hc_ YUV^cYeYgYadojdo Y^e_a]QgYo \dhiV ^V ]V^pcm
Y Yb`_\mX_SQcm 1S_ Sbp[_] b\dhQV5 S aQ][Qf _U^_T_ `a_V[cQ2 [QWUlZ
aQX _U^d Y cd WVD Vb\Y Sl Yb`_\mXdVcV ^Vb[_\m[_ aV`_XYc_aYVS S aQR_cV
^QU _U^Y] `a_V[c_] ‑ ^Q`aY]Va5 ^Q aQX^lf ]QiY^Qf ‑ `_XQR_cmcVbm
_ c_]5 hc_Rl Y]p Y QUaVb Rl\Y dbcQ^_S\V^l _UY^Q[_S_ b c_h^_bcmo
U_ Rd[Sl7 >VaVU[Y bYcdQgYY5 [_TUQ ^dW^_5 ^Q`aY]Va5 ^QZcY SbV YX]V6
^V^Yp5 S^Vbݷ^^lV S `a_V[c [_^[aVc^l] hV\_SV[_]5 Y S cQ[Yf b\dhQpf
S_X^Y[Qoc _`aVUV\ݷ^^lV b\_W^_bcY5 Vb\Y S aQX^_V SaV]p nc_c hV\_SV[
Yb`_\mX_SQ\ aQX^lV 1f_cp5 Rlcm ]_WVc5 Y `_f_WYV2 Y]V^Q7

@_]VbcYcm eQZ\l `_U [_^ca_\m 79D ]_W^_ b `_]_jmo [_]Q^Ul
79D 1445 `QaQ]VcaQ]Y [_c_a_Z b\dWQc Y]V^Q eQZ\_S7 ?c]VcY]5 hc_
bf_UbcS_ b Q^Q\_TYh^_Z [_]Q^U_Z bYbcV]l L_\ cdc [QWdjVVbpC ^Q bQ6
]_] UV\V 79D 144 U_RQS\pVc ^V eQZ\l5 Q Yf YX]V^V^Yp5 Y U_RQS\pVc Yf
^V Sݷ bYbcV]d S__RjV5ݷ Q [_^[aVc^_ S c_c ^QR_a YX]V^V^YZ5 [_c_alZ Rd6
UVc XQaVTYbcaYa_SQ^ S aV`_XYc_aYY R\YWQZiVZ [_]Q^U_Z 3?==9D7 BQ]
nc_c ^QR_a YX]V^V^YZ S U_[d]V^cQgYY ^QXlSQVcbp 7ݷY^UV[b_]ݷ 9^QhV
T_S_ap5 Vb\Y ]l _caVUQ[cYadV] eQZ\5 bUV\QV] ^Q ^VT_ 79D 1445 `_c_]
b^_SQ _caVUQ[cYadV] VT_ Y `_b\V nc_T_ bUV\QV] 79D 3?==9D5 c_ S aV`_6
XYc_aYZ `_`QUݷc SVabYp5 Y]VSiQp ]Vbc_ ^Q ]_]V^c `_b\VU^VT_ 79D
1445 Q SbV YX]V^V^Yp5 S^Vbݷ^^lV S eQZ\ ]VWUd [_]Q^UQ]Y 144 Y 3?==9D5
bYbcV]Q `a_YT^_aYadVc5 `_b[_\m[d _^Y ^V S^VbV^l S Y^UV[b7 >V[_c_alV
`a_TaQ]]Ybcl bhYcQoc cQ[_Z `_Uf_U dU_R^l]D UadTYV `aVU`_hYcQoc
b^QRWQcm [_]Q^Ud 3?==9D e\QT_] 615 [_c_alZ b^QhQ\Q U_RQS\pVc S Y^6
UV[b SbV YX]V^V^Yp5 S^Vbݷ^^lV S YXSVbc^lV bYbcV]V eQZ\l 1S[\ohQp5
[bcQcY5 dUQ\V^Yp eQZ\_S5 [_c_alV S ^_a]V b\VUdVc Sl`_\^pcm [_]Q^6
U_Z 79D B=27 6b\Y b [QWUl] 3?==9D’_] Yb`_\mX_SQcm 615 a_\m 79D 144
bS_UYcbp [ U_RQS\V^Yo S bYbcV]d ^_Slf eQZ\_S `_U_R^_ c_]d5 [Q[ ]l
UV\Q\Y nc_ S L_\7

@_[Q Sl ^V ^QRVaݷcV U_bcQc_h^_ _`lcQ5 cQ[Qp caݷfbcd`V^hQcQp bfV6
]Q5 b_bc_pjQp YX aQR_hVZ UYaV[c_aYY5 Y^UV[bQ Y aV`_XYc_aYp5 ]_WVc
[QXQcmbp XQ`dcQ^^_Z7 ݷAQb`dcQcmݷ Vݷ SQ] `_]_WVc5 S_6`VaSlf5 [_]Q^6
UQ 79D CD1DEC5 `_[QXlSQojQp5 [Q[YV eQZ\l S^VbV^l S Y^UV[b 1c_ Vbcm
dZUdc S aV`_XYc_aYZ5 Vb\Y bUV\Qcm 3?==9D `ap]_ bVZhQb25 [Q[YV YX]V6
^Y\Ybm5 ^_ ^V S^VbV^l S Y^UV[b5 Q [Q[YV eQZ\l `aYbdcbcSdoc S SQiVZ
aQR_hVZ UYaV[c_aYY5 ^_ ^V ^Qf_Upcbp `_U [_^ca_\V] 79DD S_6Sc_alf5
[_]Q^UQ 79D 49665 `_[QXlSQojQp aQX^Ygd ]VWUd cV[djY] b_UVaWY6
]l] _cb\VWYSQV]lf eQZ\_S Y c_Z Yf SVabYVZ5 [_c_aQp `_]VjV^Q S
Y^UV[b7

DUQ\V^YV eQZ\Q `a_YXS_UYcbp [_]Q^U_Z 79D B=D eQZ\ ^V U_\WV^
b_UVaWQcm YX]V^V^YZ ^Y S Y^UV[bV5 ^Y S aQR_hVZ UYaV[c_aYY5 Y^QhV
[_]Q^UQ SlUQbc _iYR[d 1S`a_hV]5 nc_ _TaQ^YhV^YV ]_W^_ _R_ZcY d[Q6
XQ^YV] e\QW[Q 665 ^_ \dhiV nc_T_ ^V UV\Qcm27 ;_]Q^UQ dUQ\pVc eQZ\
YX aQR_hVZ UYaV[c_aYY Y `_]VhQVc VT_ [Q[ dUQ\ݷ^^lZ S Y^UV[bV5 cQ[
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hc_ b\VUdojYZ 3?==9D XQaVTYbcaYadVc dUQ\V^YV S aV`_XYc_aYY7 @_[Q
Sl ^V bUV\Q\Y 3?==9D5 d SQb _bcQݷcbp S_X]_W^_bcm `VaVUd]QcmD SVa^dcm
bS_Z eQZ\ _RaQc^_ Sl ]_WVcV S USQ iQTQC
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;_]Q^UQ B5C5D `aYSVUݷc Y^UV[b S b__cSVcbcSYV b `_b\VU^VZ SVabYVZ5
_caQWݷ^^_Z S aV`_XYc_aYY 1ncQ SVabYp _R_X^QhQVcbp b\_S_] QNJM2D [_6
]Q^UQ 3853;?ED `aVU^QX^QhV^Q U\p `aYSVUV^Yp aQR_hVZ UYaV[c_aYY S
b__cSVcbcSYV b c_Z Y\Y Y^_Z SVabYVZ YX aV`_XYc_aYp5 Vb\Y WV SVabYo
^V d[QXQcm ‑ c_ YX Y^UV[bQ5 hc_ Y Y]VVc ]Vbc_ S UQ^^_] b\dhQV7 Ncd
[_]Q^Ud Sl ]_WVcV Yb`_\mX_SQcm ^V c_\m[_ `aY _iYR_h^_] dUQ\V^YY5
^_ Y `aY _iYR_h^_] YX]V^V^YY eQZ\Q7

BYbcV]Q 79D `_XS_\pVc `VaVY]V^_SQcm eQZ\D nc_ UV\QVcbp [_]Q^U_Z
79D =F b USd]p `QaQ]VcaQ]Y ‑ bcQal] Y ^_Sl] Y]V^V] eQZ\Q7 3 aQR_6
hVZ UYaV[c_aYY eQZ\ `aY nc_] `VaVY]V^_SlSQVcbp5 S Y^UV[bV `_]VhQ6
Vcbp [Q[ `VaVY]V^_SQ^^lZ5 Q R\YWQZiYZ 3?==9D5 [Q[ _Rlh^_5 eY[bYad6
Vc eQ[c `VaVY]V^_SQ^Yp S aV`_XYc_aYYD Sbp Ybc_aYp YX]V^V^YZ eQZ\Q
`aY nc_] b_faQ^pVcbp7 1Sc_ad U_S_UY\_bm SYUVcm `a_TaQ]]Ybc_S5 ^Q6
XlSQSiYf S_X]_W^_bcm `VaVY]V^_SQ^Yp eQZ\_S T\QS^_Z `aYhY^_Z Yf
`VaVf_UQ b L_\ ^Q 79D7

?cUV\m^_T_ _RbdWUV^Yp XQb\dWYSQoc dWV X^Q[_]lV ^Q] `_ bYbcV]V
L_\ SVc[Y 1RaQ^hY27 @_\mX_SQcV\Y gV^caQ\YX_SQ^^lf bYbcV] [_^ca_6
\p SVabYZ _Rlh^_ aQbb]QcaYSQoc b_XUQ^YV SVc[Y [Q[ ^V[_V bVamݷX^_V
UVZbcSYV5 [_c_a_V ^dWUQVcbp S _RUd]lSQ^YY5 _RbdWUV^YY b [_\\VTQ]Y5
S_X]_W^_5 UQWV S `_\dhV^YY aQXaViV^Yp d ad[_S_UYcV\p aQXaQR_c[Y7
Nc_ ]_W^_ `_^pcm5 SVUm aV`_XYc_aYZ cQ] _UY^ ^Q SbVf5 cQ[ hc_ dhQbc6
^Y[Y aQR_cl _`QbQocbp XQb_apcm VT_ \Yi^VZ Y^e_a]QgYVZ7 @_\mX_SQ6
cV\Y aQb`aVUV\ݷ^^lf bYbcV] S_b`aY^Y]Qoc SVc[Y b_SVaiV^^_ Y^QhV5
`_b[_\m[d SVc[Y `_ d]_\hQ^Yo \_[Q\m^l S aV`_XYc_aYY5 ^Y[c_
^V XQbcQS\pVc `VaVUQSQcm Yf S UadTYV aV`_XYc_aYY Y S__RjV [_]d6c_
`_[QXlSQcm7 9^l]Y b\_SQ]Y5 S aQb`aVUV\ݷ^^_Z bYbcV]V [_^ca_\p SVa6
bYZ SVc[Y `aVUbcQS\poc b_R_Z SQi \Yh^lZ \_[Q\m^lZ aQR_hYZ Y^bcad6
]V^c5 Yb`_\mX_SQ^YV [_c_a_T_ _bcQݷcbp gV\Y[_] ^Q SQiV db]_caV^YV
Y ^Y[Q[ ^V [QbQVcbp UadTYf dhQbc^Y[_S aQR_cl5 Vb\Y c_\m[_ Sl bQ]Y
^V XQf_cYcV Y] `aVU\_WYcm Yb`_\mX_SQcm SQiY SVc[Y7 @aY `VaVUQhV
YX]V^V^YZ ]VWUd aV`_XYc_aYp]Y Sl ^V _RpXQ^l `VaVUQSQcm S UadT_Z
aV`_XYc_aYZ bS_Y SVc[Y5 Sl UQWV ]_WVcV ^V b__RjQcm ^Y[_]d _R Yf bd6
jVbcS_SQ^YY ‑ ^_5 b UadT_Z bc_a_^l5 `aY WV\Q^YY Sl ]_WVcV Y `VaV6
UQcm Y^e_a]QgYo _ bS_Yf SVc[Qf5 Y b_XUQcm S dUQ\ݷ^^lf aV`_XYc_aYpf
SVc[Y `_U cV]Y WV 1Y\Y UadTY]Y2 Y]V^Q]Y7

3 bYbcV]V 79D SVc[Q ‑ nc_ `a_bc_ ^V[_V `_U]^_WVbcS_ YX SbVf YX6
]V^V^YZ5 [_c_alV XQaVTYbcaYa_SQ^l S SQiV] aV`_XYc_aYY7 5SV aQX^lV
SVc[Y ]_Tdc bdjVbcS_SQcm QRb_\oc^_ ^VXQSYbY]_5 ^_ ]_Tdc Y `VaVbV6
[Qcmbp5 ^Q[\QUlSQcmbp5 b\YSQcmbp ‑ Sbݷ XQSYbYc _c SQiYf UVZbcSYZ
Y SQiYf WV\Q^YZ7 6b\Y SVc_[ bcQ\_ b\Yi[_] ]^_T_5 \oRdo YX ^Yf
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]_W^_ S \oR_Z ]_]V^c dUQ\Ycm 1Vjݷ _U^Q S_X]_W^_bcm5 `aQ[cYhVb[Y
^VU_bcd`^Qp `_\mX_SQcV\p] c_T_ WV L_\5 S [_c_a_] [QWU_V YX]V^V^YV
`aYSpXQ^_ [ bS_VZ SVc[V25 c_\m[_ WV\QcV\m^_5 hc_Rl Sf_UpjYV S dUQ\p6
V]do SVc[d YX]V^V^Yp [ nc_]d ]_]V^cd Rl\Y _caQWV^l S [Q[_Z6c_ Uad6
T_Z SVc[VD S `a_cYS^_] b\dhQV5 f_cp YX]V^V^Yp Y ^V YbhVX^dc5 U_bcQSQcm
Yf YX aV`_XYc_aYp `aYUݷcbp `_ _U^_]d5 hc_ U_S_\m^_ `a_cYS^_7

AV`_XYc_aYZ b ^Vb[_\m[Y]Y SVc[Q]Y ]_W^_ aQbb]QcaYSQcm [Q[
^Vb[_\m[_ aV`_XYc_aYVS S _U^_]D S bQ]_] UV\V5 SVUm ^Y[c_ ^V ]ViQ6
Vc SQ] b_XUQcm ^Vb[_\m[_ aQR_hYf UYaV[c_aYZ5 [QWUdo b_ bS_Y] aV6
`_XYc_aYV]5 Y `aY ^V_Rf_UY]_bcY `VaVbl\Qcm YX]V^V^Yp ]VWUd ^Y]Y7
BdjVbcSdoc Y cQ[YV aQb`aVUV\ݷ^^lV bYbcV]l [_^ca_\p SVabYZ5 TUV S_6
_RjV ^V `_UUVaWYSQocbp SVc[Y5 Q S]Vbc_ ^Yf `aVU\QTQVcbp b_XUQSQcm
_cUV\m^lV aV`_XYc_aYY 1_UY^ YX bQ]lf YXSVbc^lf `aY]Va_S cQ[_Z bY6
bcV]l ‑ M1B3C2D ^_ 79D SVc[Y `_UUVaWYSQVc5 Y UV\QVc nc_ ^Qbc_\m[_
neeV[cYS^_5 hc_ SaV]p5 XQcaQhYSQV]_V ^Q b]V^dݷ UV[_aQgYZݷ `aY `V6
aVf_UV _c _U^_Z SVc[Y [ UadT_Z5 b_SVaiV^^_ ^V_jdcY]_7 @_\mX_SQcV6
\Y5 `VaViVUiYV ^Q 79D b gV^caQ\YX_SQ^^lf bYbcV]5 _Rlh^_ U_S_\m^_
Rlbca_ Sf_Upc S_ S[db Q[cYS^_Z aQR_cl b SVc[Q]Y7

@aY b_XUQ^YY ^_S_T_ 1`dbc_T_2 aV`_XYc_aYp S [ݷ^ QSc_]QcYhVb[Y
XQS_UYcbp SVc[Q b Y]V^V] =1CD5BD dX^Qcm5 [Q[YV SVc[Y d SQb Vbcm Y
[Q[Qp YX ^Yf bVZhQb Q[cYS^Q5 ]_W^_ b `_]_jmo [_]Q^Ul 79D 2B1>38C

F1CI1I8?CDCN8G?B;8@B?7:4 79D 2B1>38
3 =1CD5B
F1CI1I8?CDCN8G?B;8@B?7:4

BY]S_\ ݷ3ݷ _c]VhQVc Q[cYS^do SVc[d ‑ cd5 b [_c_a_Z Sl bVZhQb aQR_6
cQVcV7 B_XUQcm ^_Sdo SVc[d ]_W^_ b `_]_jmo c_Z WV [_]Q^Ul 2B1>38C

F1CI1I8?CDCN8G?B;8@B?7:4 79D 2B1>38 4?E2D6E<h381>75C
F1CI1I8?CDCN8G?B;8@B?7:4 79D 2B1>38

4?E2D6E<h381>75C
3 =1CD5B
F1CI1I8?CDCN8G?B;8@B?7:4

;Q[ SYUY]5 SVc[Q `_pSY\Qbm5 ^_ ^V bcQ\Q Q[cYS^_Z7 @VaV[\ohYcmbp YX
_U^_Z SVc[Y S UadTdo ]_W^_ b `_]_jmo 79D 3853;?EDC

F1CI1I8?CDCN8G?B;8@B?7:4 79D 3853;?ED 4?E2D6E<h381>75C
\G9D3854 D? 2B1>38 ’4?E2D6E<h381>75C’
F1CI1I8?CDCN8G?B;8@B?7:4 79D 2B1>38
3 4?E2D6E<h381>75C

=1CD5B
F1CI1I8?CDCN8G?B;8@B?7:4

3 `aY^gY`V ncY USQ UVZbcSYp ‑ b_XUQ^YV SVc[Y Y `VaV[\ohV^YV S ^Vݷ ‑
]_W^_ b_S]VbcYcm5 UQS [_]Q^Ud 3853;?ED b e\QW[_] 62D hQjV SbVT_
cQ[ Y UV\QocC
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F1CI1I8?CDCN8G?B;8@B?7:4 79D 3853;?ED 62 5H@5B9=5>DC
\G9D3854 D? 1 >5G 2B1>38 ’5H@5B9=5>DC’
F1CI1I8?CDCN8G?B;8@B?7:4 79D 2B1>38

4?E2D6E<h381>75C
3 5H@5B9=5>DC

=1CD5B
F1CI1I8?CDCN8G?B;8@B?7:4

;Q[ dWV T_S_aY\_bm5 79D 3853;?ED aQR_cQVc _hV^m Rlbca_ ‑ T_aQXU_
R_\miV SaV]V^Y caQcYcbp ^Q c_5 hc_Rl ncd [_]Q^Ud ^QRaQcm7 3 aQX^lf
SVc[Qf d SQb ]_Tdc Rlcm aQX^lV eQZ\l Y UYaV[c_aYY5 _UY^ eQZ\ ]_WVc
S aQX^lf SVc[Qf Y]Vcm b_SVaiV^^_ aQX^_V b_UVaWQ^YV Y c7 U7D bYbcV]d
ncY] ^V b]dcYcm7

3 ^V[_c_alf b\dhQpf `VaV[\ohV^YV SVc[Y ]_T\_ Rl `aYSVbcY [
`_cVaV Y^e_a]QgYYD S cQ[Yf b\dhQpf 79D _c[QXlSQVcbp Sl`_\^pcm
3853;?ED7 @a_bcVZiYZ `aY]Va cQ[_Z bYcdQgYY ‑ Vb\Y d SQb S aQR_hVZ
UYaV[c_aYY Y]Vocbp YX]V^ݷ^^lV eQZ\l5 `aYhݷ] Yf SVabYp S cV[djVZ
SVc[V Y S c_Z5 [dUQ Sl f_cYcV `VaVZcY5 _c\YhQVcbp7 3 nc_] b\dhQV
Sl `_\dhYcV `aY]Va^_ cQ[_V b__RjV^YVC

5BB?BC b?E 81F5 <?31< 381>75C D? ’69BCD7DHD’D 31>>?D CG9D38 2B1>385C7

?c]VcY]5 hc_ S^Vbݷ^^lV S eQZ\ YX]V^V^Yp ^V bcQ^dc `aV`pcbcSYV] [
b]V^V SVc[Y5 Vb\Y SVabYp nc_T_ eQZ\Q S _RVYf SVc[Qf _UY^Q[_SQD S nc_]
b\dhQV bYbcV]Q `a_bc_ bhYcQVc5 hc_ Sl aViY\Y XQaVTYbcaYa_SQcm SQiY
YX]V^V^Yp S UadT_Z SVc[V7

1^Q\_TYh^l] _RaQX_]5 f_cp Y b UadT_Z UYQT^_bcY[_Z5 79D _c[QXl6
SQVcbp ]V^pcm SVc[d5 Vb\Y S SQiV] cV[djV] Y^UV[bV `aYbdcbcSdoc YX6
]V^V^Yp5 [_c_alV Sl Vjݷ ^V XQaVTYbcaYa_SQ\Y S aV`_XYc_aYY7 BQ]lZ
`a_bc_Z b`_b_R YXRVWQcm SbVf ncYf `a_R\V] ‑ nc_ b^QhQ\Q `_\^_bcmo
XQSVaiYcm bVQ^b aQR_cl b cV[djVZ SVc[_Z5 ^V^dW^lV YX]V^V^Yp eQZ6
\_S _c]V^Ycm5 ^dW^lV ‑ _cUQcm S aV`_XYc_aYZ b `_]_jmo 3?==9D5 Y
c_\m[_ `_b\V nc_T_ `VaV[\ohQcmbp S UadTdo SVc[d7 ; b_WQ\V^Yo5 Y^_6
TUQ nc_ _[QXlSQVcbp ^VdU_R^_ ‑ ^Q`aY]Va5 Sl Vjݷ ^V U_SV\Y aQR_cd
U_ \_TYhVb[_Z c_h[Y5 [_TUQ f_cV\_bm Rl UV\Qcm 3?==9D5 ^_ U\p `a_6
U_\WV^Yp aQR_cl SQ] ^V_Rf_UY]_ XQT\p^dcm S [Q[_Z6c_ eQZ\5 [_c_alZ
Vbcm c_\m[_ S UadT_Z SVc[V7 5QWV S cQ[_Z bcaQ^^_Z bYcdQgYY 79D `aVU_6
bcQS\pVc U_S_\m^_ dU_R^_V aViV^YVC b `_]_jmo [_]Q^Ul 79D CD1C8 Sl
]_WVcV SaV]V^^_ b_faQ^Ycm ݷ_TUV6cݷ 1^Q bQ]_] UV\V S aV`_XYc_aYY5 ^_
nc_ ^V SQW^_5 `_b[_\m[d S _Rjdo Ybc_aYo cQ[YV b_faQ^V^Yp ^V Sf_Upc2
SbV YX]V^V^Yp5 [_c_alV db`V\Y S^VbcY S aQR_hdo UYaV[c_aYo Y Y^UV[b7
AQR_hQp UYaV[c_aYp Y Y^UV[b `aY nc_] _hYjQocbp5 c_ Vbcm `aYS_Upcbp
S b__cSVcbcSYV b `_b\VU^VZ SVabYVZ cV[djVZ SVc[Y5 cQ[ hc_ Sl ]_WVcV
b]V^Ycm SVc[d5 `_aQR_cQcm S UadT_Z SVc[V5 XQcV] `VaVZcY ^QXQU S Yb6
f_U^do SVc[d Y S_bbcQ^_SYcm b_bc_p^YV aQR_hVZ UYaV[c_aYY Y Y^UV[6
bQ5 [_c_a_V aQ^miV b_faQ^Y\Y b `_]_jmo CD1C8D UV\QVcbp nc_ [_]Q^U_Z
79Dݷ CD1C8 @?@ 669>45H7ݷ 6b\Y e\QT 669>45H ^V d[QXQcm5 S_bbcQ^_S\V6
^l RdUdc c_\m[_ eQZ\l aQR_hVZ UYaV[c_aYY5 Q Y^UV[b RdUVc bhYcQcmbp
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`dbcl]D S R_\miY^bcSV b\dhQVS nc_ `aYV]\V]_5 SVUm \_[Q\m^lV eQZ\l
c_WV b_UVaWQc cV YX]V^V^Yp5 [_c_alV Sl _caQXY\Y S Y^UV[bV7

@_WQ\dZ5 bQ]_V ^VcaYSYQ\m^_V S aQb`aVUV\ݷ^^_Z ]_UV\Y aV`_XYc_6
aYVS ‑ nc_ _R]V^ Y^e_a]QgYVZ ]VWUd ^Y]Y7 ?c]VcY] U\p ^QhQ\Q5 hc_
^_SlZ aV`_XYc_aYZ ]_WVc Rlcm b_XUQ^ ^V c_\m[_ `dbcl]5 ^_ Y [Q[ [_6
`Yp UadT_T_ 1dWV bdjVbcSdojVT_2 aV`_XYc_aYpD U\p nc_T_ b\dWYc [_6
]Q^UQ 79D 3<?>57 6b\Y [_`YadVcbp aV`_XYc_aYZ5 ^Qf_UpjYZbp ^Q c_Z
WV ]QiY^V5 U_bcQc_h^_ d[QXQcm `dcm [ ^V]d5 c_ Vbcm `_\^_V Y]p aQR_6
hVZ UYaV[c_aYYD b_XUQcm [_`Yo aV`_XYc_aYp5 ^Qf_UpjVT_bp ^Q UadT_Z
]QiY^V5 [ [_c_a_Z Y]VVcbp U_bcd` hVaVX CC85 ]_W^_ `aY]Va^_ cQ[C

79D 3<?>5 CC8C88F1CI1I79DC5BF75H1=@<573?=88?=58F1CI18G?B;8@B?7:

BdjVbcSdoc Y UadTYV b`_b_Rl d[QXQ^Yp aV`_XYc_aYp5 ^_ Yf ]l aQb6
b]QcaYSQcm ^V RdUV]7

@aVWUV hV] USYTQcmbp UQ\miV5 ^Q] `aYUݷcbp aQX_RaQcmbp b USd]p
[_^gV`gYp]Y5 [_c_alV Yb`_\mXdVc 79D `aY SXQY]_UVZbcSYY aV`_XYc_aY6
VS ]VWUd b_R_Z7 3_6`VaSlf5 U\p _R]V^Q UQ^^l]Y b UadTY] aV`_XYc_6
aYV] nc_c UadT_Z aV`_XYc_aYZ 1^QXlSQV]lZ dUQ\ݷ^^l]5 Q^T\7 B5=?D52
U_\WV^ Rlcm XQaVTYbcaYa_SQ^ S ^Qbca_Z[Qf ^QiVT_ 1\_[Q\m^_T_2 aV6
`_XYc_aYp Y b^QRWݷ^ Y]V^V]7 ;_TUQ ]l b_XUQݷ] `dbc_Z aV`_XYc_aYZ5
^Y[Q[Yf dUQ\ݷ^^lf aV`_XYc_aYVS _^ YX^QhQ\m^_ ^V X^QVcD ^_ [_TUQ aV6
`_XYc_aYZ b_XUQݷcbp [Q[ [_`Yp 1[\_^2 UadT_T_5 S b_XUQSQV]_] aV`_XY6
c_aYY VT_ Ybf_U^lZ aV`_XYc_aYZ 1c_ Vbcm c_c5 [_`YVZ [_c_a_T_ _^ pS\p6
Vcbp2 QSc_]QcYhVb[Y aVTYbcaYadVcbp S [QhVbcSV dUQ\ݷ^^_T_ `_U Y]V^V]
?B979>7

=Q^Y`d\Ya_SQcm b`Yb[_] XQaVTYbcaYa_SQ^^lf dUQ\ݷ^^lf aV`_XY6
c_aYVS `_XS_\pVc [_]Q^UQ 79D B5=?D5D S hQbc^_bcY5 Vb\Y UQcm Vݷ RVX
U_`_\^YcV\m^lf `QaQ]Vca_S5 _^Q SlUQbc b`Yb_[ XQaVTYbcaYa_SQ^^lf
dUQ\ݷ^^lf aV`_XYc_aYVS5 ^_ `_[QWVc `aY nc_] c_\m[_ Yf Y]V^Q5 hc_ ^V
SbVTUQ dU_R^_C

F1CI1I45FC5BFCN8]VY8@B?7:4 79D B5=?D5
45FC5BF
?B979>
F1CI1I45FC5BFCN8]VY8@B?7:4

2_\VV `_Ua_R^lV aVXd\mcQcl ]_W^_ `_\dhYcm5 Vb\Y U_RQSYcm e\QW_[
ݷ6Fݷ 1_c b\_SQ F5B2?C52C

F1CI1IF2??;CN8]VY8@B?7:4 79D B5=?D5 6F
45FC5BF CC8C8845FC5BF75H1=@<573?=88?=58F1CI18@B?7: 165D382
45FC5BF CC8C8845FC5BF75H1=@<573?=88?=58F1CI18@B?7: 1@EC82
?B979> 88?=58F1CI18G?B;8@B?7: 165D382
?B979> 88?=58F1CI18G?B;8@B?7: 1@EC82
F1CI1IF2??;CN8]VY8@B?7:4
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8UVbm dWV ]_W^_ `aVU`_\_WYcm5 hc_ UQ^^lZ aV`_XYc_aYZ Rl\ b_XUQ^
[Q[ [_`Yp aV`_XYc_aYp5 ^Qf_UpjVT_bp ^Q nc_Z WV ]QiY^V Y `aY^QU6
\VWQjVT_5 bdUp `_ SbV]d5 c_]d WV `_\mX_SQcV\o F1CI15 Q `_XWV XUVbm
Rl\ XQaVTYbcaYa_SQ^ Vjݷ _UY^ dUQ\ݷ^^lZ aV`_XYc_aYZ5 ^Q bVZ aQX ^Q6
f_UpjYZbp ^Q bVaSVaV 45FC5BF75H1=@<573?=7 8QTQU_h^lV b\_SQ 65D38 Y
@EC8 ‑ nc_ [_]Q^Ul5 `_XS_\pojYV `_\dhYcm ^_SlV YX]V^V^Yp YX dUQ6
_T_^^ݷ\ aV`_XYc_aYp Y5 ^Q_R_a_c5 _c`aQSYcm bS_Y YX]V^V^Yp Q^ݷ c_c
[_^Vg7ݷ 5V\_ XUVbm S c_]5 hc_ 79D `_XS_\pVc Yb`_\mX_SQcm aQX^lV b`_6
b_Rl U_bcd`Q [ _U^_]d Y c_]d WV aV`_XYc_aYo5 Y XUVbm S SlUQhV _c6
aQWݷ^ c_c eQ[c5 hc_ U\p [QWU_T_ YX dUQ\ݷ^^lf aV`_XYc_aYVS _UY^ Y
c_c WV QUaVb Yb`_\mXdVcbp [Q[ U\p `_\dhV^Yp Y^e_a]QgYY5 cQ[ Y U\p
Vݷ _c`aQS[Y7

5_RQSYcm ^_SlZ dUQ\ݷ^^lZ aV`_XYc_aYZ S nc_c b`Yb_[ ]_W^_ b `_6
]_jmo [_]Q^Ul 79D B5=?D5 144D ^Q`aY]Va5 45FC5BF YX `aVUlUdjVT_
`aY]VaQ ]_T Rlcm U_RQS\V^ cQ[C

79D B5=?D5 144 45FC5BF CC8C8845FC5BF75H1=@<573?=88?=58F1CI18@B?7:

D[QXQcm5 TUV ^Qf_UYcbp U_RQS\pV]lZ aV`_XYc_aYZ5 ]_W^_ cV]Y WV b`_6
b_RQ]Y5 [_c_alV `aY]V^pocbp U\p 79D 3<?>5 1USQ YX [_c_alf ]l aQb6
b]_caV\Y27 DUQ\ݷ^^lZ aV`_XYc_aYZ ]_W^_ `VaVY]V^_SQcm b `_]_jmo
79D B5=?D5 B5>1=5 Y dUQ\Ycm YX b`Yb[Q b `_]_jmo 79D B5=?D5 B=D
Vbcm Y UadTYV [_]Q^Ul U\p ]Q^Y`d\pgYY ncY] b`Yb[_]7

3c_aQp [_^gV`gYp5 [_c_ado ^dW^_ `_^pcm ‑ nc_ dUQ\ݷ^^lV SVc6
[Y 1B5=?D56DB13;9>7 2B1>385C27 5\p [QWU_T_ dUQ\ݷ^^_T_ aV`_XYc_aYp
79D5 [_TUQ d ^VT_ Vbcm cQ[Qp S_X]_W^_bcm 1c_ Vbcm `aY `_\dhV^YY c6_ݷ
cdUQݷ Y^e_a]QgYY25 b_XUQݷc 1\_[Q\m^_2 SVc[Y5 b__cSVcbcSdojYV b_bc_6
p^Yo SVc_[ dUQ\ݷ^^_T_ aV`_XYc_aYp7 NcY SVc[Y Y]Voc ݷfYcalVݷ Y]V6
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Y\Y Dݷ:;@B5=?D5C845FC5BF869HEݷ `VaSlZ SQaYQ^c b__cSVcbcSdVc SVc6
[V =1CD5B YX dUQ\ݷ^^_T_ aV`_XYc_aYp ?B979>5 Sc_a_Z ‑ SVc[V 69HE@;:
YX aV`_XYc_aYp 45FC5BF7 DUQ\ݷ^^lV SVc[Y ^V `_[QXlSQocbp [_]Q^U_Z
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Y]V^Y SVc[Y S 5[ݷ^ XQ`YbQ^^lf hVaVX b\niD XQhV] cQ] nc_ b\_S_ S__RjV
`_pSY\_bm ‑ S_`a_b YX _R\QbcY eY\_b_eYY7

DUQ\ݷ^^lV SVc[Y _c\YhQocbp _c _Rlh^lf cV]5 hc_ S ^Yf ^V\mXp ^Y6
hVT_ aVTYbcaYa_SQcm5 c_ Vbcm UV\Qcm S ^Yf 3?==9D7 ; dUQ\ݷ^^_Z SVc[V
]_W^_ `aY]V^Ycm 79D 3853;?ED5 hc_Rl `_b]_caVcm5 [Q[ SlT\pUYc aQ6
R_hQp UYaV[c_aYp S c_Z Y\Y Y^_Z SVc[V dUQ\ݷ^^_T_ aV`_XYc_aYp5 c_\m[_
`aY nc_] \dhiV ^V `lcQcmbp S^_bYcm YX]V^V^Yp S eQZ\l; Y aVTYbcaY6
a_SQcm Yf S aV`_XYc_aYY5 `_b[_\m[d ^Q bQ]_] UV\V cV[djVZ dUQ\ݷ^^Qp
SVc[Q ^V bcQ^_SYcbp5 S]Vbc_ nc_T_ d SQb S__RjV YbhVXQVc cV[djQp SVc6
[Q7 3`a_hV]5 _b^_S^Qp ed^[gYp dUQ\ݷ^^lf SVc_[ b[_aVV YUV^cYeY[Q6
gY_^^Qp5 c_ Vbcm b_bc_Yc S c_]5 hc_Rl ]l ]_T\Y `aY ^V_Rf_UY]_bcY b_6
b\Qcmbp ^Q ^QR_a YX]V^V^YZ5 Sf_UpjYf S cd Y\Y Y^do SVc[d dUQ\ݷ^^_T_
aV`_XYc_aYp7

6jݷ _U^_ `_^pcYV5 b_XUQojVV YXapU^do `dcQ^Ygd5 `_6Q^T\YZb[Y
XSdhYc [Q[ DB13;9>7 2B1>385 hc_ ]_W^_ `VaVSVbcY `aY]Va^_ [Q[ c6_ݷ
b\VWYSQojQp SVc[Q7ݷ 9X6XQ b\_SQ DB13;9>7 ncY SVc[Y hQbc_ `dcQoc b
dUQ\ݷ^^l]Y SVc[Q]Y5 [_c_alV ]l c_\m[_ hc_ _RbdWUQ\Y5 `_b[_\m[d S
Yf Q^T\YZb[_] ^QXSQ^YY nc_ b\_S_ c_WV Vbcm<7 >Q bQ]_] UV\V cb\V6_ݷ
WYSQojYV SVc[Yݷ ^Y[_T_ Y ^YhVT_ ^V _cb\VWYSQoc7 3bݷ Yf _c\YhYV _c
_Rlh^lf SVc_[ b_bc_Yc S c_]5 hc_ U\p cQ[_Z SVc[Y S [_^eYTdaQgYY
aV`_XYc_aYp d[QXQ^Q ^V[Qp dUQ\ݷ^^Qp SVc[Q5 bSpXQ^^Qp b UQ^^_Z5 Y\Y5
Vb\Y dT_U^_5 ݷSliVbc_pjQpݷ 1Q^T\7 E@CDB51=2 U\p UQ^^_Z7 @a_pS\pVcbp
ncQ bSpXm Yb[\ohYcV\m^_ S c_]5 hc_ S ^V[_c_alf [_]Q^UQf5 `_UaQXd]V6
SQojYf _R]V^ UQ^^l]Y b dUQ\ݷ^^l]Y aV`_XYc_aYp]Y5 ]_W^_ _`dbcYcm
Y]p SVc[Y5 [_c_a_V U_\W^_ Yb`_\mX_SQcmbp U\p _c_Tݷ [_^gQ7ݷ

@aY [\_^Ya_SQ^YY aV`_XYc_aYp \_[Q\m^_ b_XUQݷcbp5 [Q[ dWV T_S_6
aY\_bm5 SbVT_ _U^Q SVc[Q5 Y]p [_c_a_Z b__cSVcbcSdVc Y]V^Y Q[cYS^_Z
SVc[Y [\_^YadV]_T_ _aYTY^Q\Q 1hQjV SbVT_ nc_ SVc[Q =1CD5B27 3SVUp
`_^pcYp dUQ\ݷ^^lf Y _cb\VWYSQojYf SVc_[5 ]l [ nc_]d dcSVaWUV6
^Yo ]_WV] U_RQSYcm5 hc_ VUY^bcSV^^Qp b_XUQSQV]Qp SVc[Q baQXd WV
`_ d]_\hQ^Yo bcQ^_SYcbp ݷcb\VWYSQojVZ_ݷ U\p c_Z SVc[Y5 [_c_aQp
`_b\dWY\Q VZ _aYTY^Q\_]5 c_ Vbcm hQjV SbVT_ 1Q Y]V^^_ ‑ Vb\Y S _aY6
TY^Q\m^_] aV`_XYc_aYY Q[cYS^_Z Rl\Q SVc[Q =1CD5B25 `aY [\_^Ya_SQ6
^YY `_\dhQVcbp SVc[Q =1CD5B5 U\p [_c_a_Z ?B979>8=1CD5B Slbcd`QVc
S [QhVbcSV 7ݷSliVbc_pjVZݷ =_W^_ b_XUQcm \_[Q\m^lV Q^Q\_TY Y U\p
UadTYf SVc_[ Ybf_U^_T_ aV`_XYc_aYp5 ^Q`aY]Va5 cQ[C
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DX^Qcm5 U\p [Q[Yf SVc_[ XQUQ^l ݷSliVbc_pjYVݷ SVc[Y 1Y [Q[YV25 ]_W6
^_ b `_]_jmo [_]Q^Ul 79Dݷ 2B1>38 6FFݷ 1USV Rd[Sl F _X^QhQoc
hV^m_ݷ `_Ua_R^_27ݷ

5\p `_\dhV^Yp bSVWVZ Y^e_a]QgYY YX dUQ\ݷ^^lf aV`_6
XYc_aYVS b\dWYc [_]Q^UQ 79D 65D387 D nc_Z [_]Q^Ul ]^_T_ SbV6
S_X]_W^lf e\QW[_S5 `QaQ]Vca_S Y _`gYZ5 ^_ S R_\miY^bcSV b\dhQ6
VS U_bcQc_h^_ `a_bc_ d[QXQcm Y]p dUQ\ݷ^^_T_ aV`_XYc_aYp 1UQcm [_6
]Q^Ud Sa_UV 79Dݷ 65D38 ?B979>2ݷ Y\Y e\QT 661<<5 hc_Rl b[QhQcm Sbݷ
^_S_V YX SbVf dUQ\ݷ^^lf aV`_XYc_aYVS5 d[QXQ^^lf S \_[Q\m^lf ^Q6
bca_Z[Qf7 3QW^_ `_^Y]Qcm5 hc_ [_]Q^UQ 79D 65D38 c_\m[_ b[QhY6
SQVc bSVUV^Yp _ bSVWYf YX]V^V^Ypf YX dUQ\ݷ^^lf aV`_XYc_6
aYVS S \_[Q\m^lZ Y R_\miV ^YhVT_ ^V UV\QVc7 ?^Q ^V ]V^pVc ^Y
eQZ\l S SQiVZ aQR_hVZ UYaV[c_aYY5 ^Y b_UVaWY]_V SQiVT_ Y^UV[bQ5
^Y b_UVaWY]_V \_[Q\m^lf SVc_[5 S c_] hYb\V 7ݷcb\VWYSQojYf_ݷ 9^Q6
hV T_S_ap5 S SQiV] aV`_XYc_aYY `_pS\pVcbp Y^e_a]QgYp _R YX]V^V^Y6
pf5 XQaVTYbcaYa_SQ^^lf S UadTYf aV`_XYc_aYpf5 ^_ Sl S`_\^V ]_WVcV
ncd Y^e_a]QgYo ^V XQ]VcYcm7 ;_^Vh^_5 79D 65D38 ]V^pVc b_bc_p^YV
dUQ\ݷ^^lf SVc_[ 1c_ Vbcm SVc_[ b Y]V^Q]Y ^Q`_U_RYV ?B979>8=1CD5B
Y\Y 45FC5BF869HE@;:25 ^_ ^Q ncY SVc[Y S f_UV _Rlh^_Z aQR_cl S`_\^V
]_W^_ ^V _RaQjQcm S^Y]Q^Yp7

Hc_Rl dSYUVcm YX]V^V^Yp5 ݷaYVfQSiYV`ݷ YX UadTYf aV`_XYc_aYVS5
`_caVRdVcbp S pS^_] SYUV XQcaVR_SQcm Yf S^VbV^YV S aQR_hdo [_`YoD b_6
_cSVcbcSdojVV UVZbcSYV ^Q] dWV X^Q[_]_ `_ _`YbQ^Yo bYbcV]l L_\ Y
^QXlSQVcbp b\Yp^YV] 1Q^T\7 =5B7527 ;_]Q^UQ5 Sl`_\^pojQp nc_ UVZ6
bcSYV5 cQ[ Y ^QXlSQVcbp 79D =5B757 3_X]_W^_bcY nc_Z [_]Q^Ul U_6
S_\m^_ iYa_[Y5 ^_ S `_UQS\pojV] R_\miY^bcSV b\dhQVS Yb`_\mXdoc
Vݷ a_S^_ _U^Y] b`_b_R_]7 5\p ^QhQ\Q ^dW^_ dRVUYcmbp S c_]5 hc_ ^Y
S SQiVZ aQR_hVZ UYaV[c_aYY5 ^Y S Y^UV[bV ^Vc YX]V^V^YZ5 [_c_alV
Vjݷ ^V XQaVTYbcaYa_SQ^l S aV`_XYc_aYYD Vb\Y cQ[YV YX]V^V^Yp Vbcm
179D CD1DEC b__RjQVc _R Yf ^Q\YhYY25 Yf b\VUdVc \YR_ XQaVTYbcaYa_6
SQcm 1bUV\Qcm 3?==9D25 \YR_ _c]V^Ycm7 8QcV]5 Vb\Y Sl ^Qf_UYcVbm ^V S
c_Z SVc[V5 S [_c_ado b_RYaQVcVbm ݷS\YSQcmݷ YX]V^V^Yp5 ^dW^_ bUV\Qcm
b__cSVcbcSdojYZ 79D 3853;?ED5 hc_Rl ^dW^Qp SVc[Q bcQ\Q Q[cYS^_Z
1cV[djVZ27 @_b\V nc_T_ Sl ]_WVcV `aYb_VUY^Ycm [ cV[djVZ SVc[V YX]V6
^V^Yp5 Y]VojYVbp S UadT_Z SVc[V5 S c_] hYb\V dUQ\ݷ^^_Z7 3lT\pUYc
nc_ `aY]Va^_ cQ[C
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NcQ `a_gVUdaQ ]_WVc `_[QXQcmbp U_S_\m^_ b\_W^_Z U\p _hVSYU^_ ad6
cY^^_T_ UVZbcSYp5 Y XUVbm [Q[ aQX ]_WVc `aYT_UYcmbp aQbb]_caV^^_V
aQ^VV bS_ZbcS_ _cb\VWYSQojYf SVc_[7 6b\Y SVc[Q5 S [_c_a_Z ]l aQ6
R_cQV]5 ^Qbca_V^Q [Q[ _cb\VWYSQojQp cd dUQ\ݷ^^do SVc[d5 YX [_c_a_Z
]l f_cY] `_\dhYcm YX]V^V^Yp5 c_ ]l ]_WV] ^V UV\Qcm ^Y 79D 65D385
^Y 79D =5B755 U\p [_c_a_Z ^V_Rf_UY]_ U_S_\m^_ Ta_]_XU[_V d[QXQ^YV
Y]V^Y dUQ\ݷ^^_Z SVc[YD b_ SbVZ nc_Z aQR_c_Z b`aQSYcbp _U^Q [_]Q^UQ
79D @E<<7 ;Q[ S_UYcbp5 ncQ [_]Q^UQ `_XS_\pVc d[QXlSQcm SbVS_X]_W6
^lV b\_W^lV [_]RY^QgYY `QaQ]Vca_S5 hc_Rl `_c_] `a_bc_ SlXSQcm
79D 65D38 Y 79D =5B755 ^_ [_TUQ cQ[YV `QaQ]Vcal ^dW^l5 `_WQ\dZ5
`a_jV RdUVc SlXSQcm ncY USV [_]Q^Ul S pS^_] SYUV5 ^VWV\Y S^Y[Qcm5
[Q[ Y]V^^_ Yf SlX_SVc 79D @E<<D b_SbV] UadT_V UV\_ ‑ 79D @E<< RVX
`QaQ]Vca_S `aY db\_SYY5 hc_ cV[djQp SVc[Q ^Qbca_V^Q [Q[ _cb\VWYSQ6
ojQp7 3 nc_] b\dhQV 79D @E<< U\p ^QhQ\Q XQcaVRdVc bSVWYV UQ^^lV
YX aV`_XYc_aYp5 S [_c_a_] ^Qf_UYcbp SliVbc_pjQp SVc[Q5 Q XQcV] Sl6
X_SVc =5B75 U\p S^VbV^Yp YX]V^V^YZ S ^Qid cV[djdo SVc[d Y XQ_U^_ S
aQR_hdo [_`Yo7

5\p `aYSl[iYf [ bYbcV]V L_\ _c]VcY]5 hc_ 79D @E<< UV\QVc Y]V^^_ c_5 hV6
T_ Sl `aYSl[\Y _WYUQcm _c 3FC E@41D5 ‑ _caQWQVc S aQR_hVZ [_`YY YX]V^V^Yp5
[_c_alV [c_6c_ UadT_Z S^ݷb S _U^d b SQ]Y SVc[d7

;_]Q^UQ 79D @EC8 `_XS_\pVc `VaVUQcm UQ^^lV S _RaQc^do
bc_a_^d5 c_ Vbcm _c`aQSYcm YX]V^V^Yp5 ^Q[_`\V^^lV S \_[Q\m6
^_] aV`_XYc_aYY5 S _UY^ YX dUQ\ݷ^^lf aV`_XYc_aYVS7 @a_jV
SbVT_ `_\mX_SQcmbp nc_Z [_]Q^U_Z5 Vb\Y Sl aQR_cQVcV S _cb\VWYSQo6
jVZ SVc[V Y f_cYcV _c`aQSYcm YX]V^V^Yp S SliVbc_pjdo SVc[dD S nc_]
b\dhQV 79D @EC8 ]_W^_ XQ`dbcYcm RVX `QaQ]Vca_S7 3`a_hV]5 `_\VX^_
X^Qcm5 hc_ d SQb Vbcm S_X]_W^_bcm _c`aQSYcm cV[djdo SVabYo \oR_Z
YX \_[Q\m^lf SVc_[ S \oR_Z YX dUQ\ݷ^^lf aV`_XYc_aYVS5 `aYhݷ] Q^ݷ
c_] [_^gVݷ S_b`_\mX_SQcmbp \oR_Z YX Y]VojYfbp SVc_[ Y\Y b_XUQcm
^_Sdo7 >Q`aY]Va5 [_]Q^UQ
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_c`aQSYc b_UVaWY]_V SQiVZ \_[Q\m^_Z SVc[Y b Y]V^V]
3B1JIh5H@5B9=5>D S dUQ\ݷ^^lZ aV`_XYc_aYZ 2?CCh3?=@ED5B5 TUV nc_
b_UVaWY]_V RdUVc _caQWV^_ S SVc[V5 Y]VojVZ Y]p CD12<5hF5BC9?>D
Vb\Y cQ[_Z SVc[Y cQ] `_[Q ^Vc5 _^Q RdUVc b_XUQ^Q7
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B [_]Q^U_Z @EC8 bSpXQ^_ _U^_ U_S_\m^_ ^V_hVSYU^_V _TaQ^YhV^YVC
79D `_ d]_\hQ^Yo _c[QXlSQVcbp Sl`_\^pcm @EC8 S SVc[d5 [_c_aQp ^Q
dUQ\ݷ^^_] aV`_XYc_aYY pS\pVcbp cV[djVZ7 ?Rdb\_S\V^_ nc_ cV]5 hc_
S aVXd\mcQcV cQ[_T_ @EC8 SVabYp eQZ\_S5 ^Qf_UpjYfbp S aQR_hVZ UY6
aV[c_aYY dUQ\ݷ^^_T_ aV`_XYc_aYp5 _[QWVcbp dbcQaVSiVZ S baQS^V^YY b
cV]5 hc_ XQaVTYbcaYa_SQ^_ S bQ]_] aV`_XYc_aYY5 Q nc_ ]_WVc `_S\Vhm
U_S_\m^_ bcaQ^^lV neeV[cl 1_b_RV^^_ bcaQ^^lV U\p hV\_SV[Q5 [_c_6
alZ ^V X^QVc Y\Y ^V `_^Y]QVc5 hc�_ S UVZbcSYcV\m^_bcY `a_YX_i\_27 AV6
iV^YZ XUVbm S_X]_W^_ ^Vb[_\m[_7 6b\Y d SQb Vbcm USQ aV`_XYc_aYp Y Sl
YX _U^_T_ S UadT_Z hQbc_ `VaVUQݷcV Y^e_a]QgYo b `_]_jmo @EC85 ]_W6
^_ S nc_] Sc_a_] aV`_XYc_aYY XQSVbcY b`VgYQ\m^do ^VYb`_\mXdV]do
SVc[d5 ^QXSQS V5ݷ ^Q`aY]Va5 4E==I5 61;55 @1B;9>7 Y\Y [Q[6c_ Vj5ݷ Y SbV6
TUQ _bcQS\pcm aV`_XYc_aYZ `VaV[\ohݷ^^l] ^Q ncd SVc[d7 B cV] WV
db`Vf_] ]_W^_ _bcQS\pcm aV`_XYc_aYZ S b_bc_p^YY 45D13854ݷ QNJM5ݷ
^Q`aY]Va5 b `_]_jmo [_]Q^Ul 79D 3853;?ED QNJMg9 1[ b_WQ\V^Yo5
d ^Qb ^Vc S_X]_W^_bcY `_Ua_R^_ _Rkpb^Ycm5 hc_ Y `_hV]d `aY nc_]
`a_Ybf_UYcD Vb\Y RdUVcV cQ[ UV\Qcm5 `_bcQaQZcVbm ^V XQRlcm5 hc_ UQ^6
^lZ aV`_XYc_aYZ ^Qf_UYcbp S ݷ[_RVXT_\_Sݷ b_bc_p^YY5 Y `VaVU _hVaVU6
^l] bVQ^b_] aQR_cl _RpXQcV\m^_ SVa^YcV VT_ S _U^d YX bdjVbcSdojYf
SVc_[27

2_\VV ݷicQc^_Vݷ aViV^YV b_bc_Yc S c_]5 hc_Rl S ^Qbca_Z[Qf aV6
`_XYc_aYp5 [dUQ UV\QVcbp @EC85 S pS^_] SYUV aQXaViYcm `aY^Y]Qcm
YX]V^V^Yp S cV[djdo 1Q[cYS^do2 SVc[d7 5V\QVcbp nc_ cQ[C
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@_b\V nc_T_ _c`aQS[Q YX]V^V^YZ S Q[cYS^do SVc[d cQ[_T_ aV`_XYc_aYp
SlX_SVc `aVUd`aVWUV^YV5 ^_ R\QT_`_\dh^_ baQR_cQVc7 @aVUd`aVWUV^YV
RdUVc SlT\pUVcm `aY]Va^_ cQ[C

B5=?D5C G1B>9>7C E@41D9>7 D85 3EBB5>D 2B1>38

DSYUVS VT_5 ^V XQRdUmcV Yb`aQSYcm ^V[_aaV[c^_V `_\_WV^YV SVjVZD bUV6
\Qcm nc_ U_S_\m^_ `a_bc_C ^dW^_ XQZcY S aQR_hdo UYaV[c_aYo dUQ\6^ݷ
^_T_ aV`_XYc_aYp Y UQcm cQ] bcaQi^_SQc_ SlT\pUpjdo [_]Q^Ud 79Dݷ
B5C5D 6681B4 QNJM7ݷ >Q bQ]_] UV\V ^YhVT_ _b_R_ bcaQi^_T_ S nc_Z
[_]Q^UV ^Vc5 _^Q `aVU`YblSQVc 79D’d `aYSVbcY eQZ\l S aQR_hVZ UY6
aV[c_aYY S b__cSVcbcSYV b b_bc_p^YV] QNJM5 ^V _RaQjQp S^Y]Q^Yp ^Q
\oRlV ^Vb__cSVcbcSYp7 3`a_hV]5 XUVbm c_WV Vbcm _ hݷ] RVb`_[_YcmbpC
^V_Rf_UY]_ c_h^_ X^Qcm5 hc_ S aQR_hVZ UYaV[c_aYY ^V _bcQ\_bm YX]V6
^V^YZ5 ^V XQaVTYbcaYa_SQ^^lf S aV`_XYc_aYY5 ^_ `aY nc_] ^dW^lf ‑
Yf6c_ Sl5 _hVSYU^_5 `_cVapVcV7

[B_SbVݷ icQc^_Vݷ aViV^YV ‑ XQSVbcY U\p _R]V^Q UQ^^l]Y aV`_XY6
c_aYZ b`VgYQ\m^_T_ cY`Q5 cQ[ ^QXlSQV]lZ 21B5 B5@?C9D?BI5 [_c_alZ5
[aQc[_ T_S_ap5 `aVUbcQS\pVc b_R_Z aV`_XYc_aYZ RVX aQR_hVZ UYaV[c_6
aYY7 Nc_c `_Uf_U c_WV Y]VVc bS_Y _TaQ^YhV^Yp5 [ c_]d WV cQ[YV aV6
`_XYc_aYY ‑ nc_ _U^Q YX cVf S_X]_W^_bcVZ 79D5 [_c_alV f_cV\_bm Rl
_bcQSYcm XQ aQ][Q]Y _RbdWUV^Yp S ^QiVZ [^YTV7 CQ[ Y\Y Y^QhV5 S_X6



?A= @aY\_WV^YV ?

]_W^l U_bcQc_h^_ bY\m^_ aQX\YhQojYVbp SQaYQ^cl `_bca_V^Yp aQR_6
hVT_ `a_gVbbQ b Yb`_\mX_SQ^YV] 79D5 Y _c YXRaQ^^_T_ SQaYQ^cQ XQSYbYc5
[Q[ `aQSY\m^VV RdUVc aViYcm cVf^YhVb[do XQ]Y^[d b @EC87

B\VUdVc _c]VcYcm5 hc_ U\p Sl`_\^V^Yp [_]Q^Ul @EC8 d SQb U_\WV^ Rlcm
U_bcd` [ dUQ\ݷ^^_]d aV`_XYc_aYo ^Q XQ`Ybm7 6b\Y nc_ SQi b_RbcSV^^lZ aV`_6
XYc_aYZ5 `a_R\V] b XQ`Ybmo S ^VT_5 b[_aVV SbVT_5 ^V RdUVc5 ^_ d SQb SapU \Y
`_\dhYcbp _c`aQSYcm bS_Y YX]V^V^Yp S aV`_XYc_aYZ5 `aY^QU\VWQjYZ [_]d6c_
UadT_]d5 `dbcm UQWV nc_ SQi [_\\VTQ `_ [_]Q^UV aQXaQR_c[Y Y S__RjV \dhiYZ
UadT7 CV_aVcYhVb[Y nc_ ]_W^_ _R_ZcY5 Vb\Y dbcQ^_SYcm ^Q eQZ\l Y UYaV[c_aYY5
b_bcQS\pojYV aV`_XYc_aYZ5 b__cSVcbcSdojYV `aQSQ U_bcd`Q5 ^_5 [Q[ `_[QXlSQ6
Vc _`lc5 aQR_cQcm S aV`_XYc_aYY5 S [_c_alZ S \oR_Z ]_]V^c [c_6c_ YX [_\\VT
]_WVc hc_6c_ XQ\Ycm5 _[QXlSQVcbp U_S_\m^_ ^VdU_R^_7

>V[_c_alV [_\\V[cYSl aViQoc ncd `a_R\V]d5 b_XUQS _UY^ gV^caQ\m^lZ
ݷaQXUV\pV]lZݷ aV`_XYc_aYZ 1_Rlh^_ [Q[ aQX 21B55 c_ Vbcm ^V Y]VojYZ bS_6
VZ aQR_hVZ UYaV[c_aYY25 [_c_alZ Yb`_\mXdVcbp SbV]Y dhQbc^Y[Q]Y aQXaQR_c[Y
U\p _R]V^Q UQ^^l]Y ]VWUd b_R_Z7 5V\QVcbp nc_ `aY]Va^_ cQ[ WV5 [Q[ `aY b_6
XUQ^YY gV^caQ\YX_SQ^^_T_ aV`_XYc_aYp U\p L_\ Y UadTYf gV^caQ\YX_SQ^^lf
bYbcV] 1b]7 _`YbQ^YV ^Q bca7 ?@927 ?Rlh^_ S cQ[Yf b\dhQpf dhQbc^Y[Y `a_V[cQ
b_XUQoc bS_Y aQR_hYV aV`_XYc_aYY S SYUV [\_^_S gV^caQ\m^_T_ aV`_XYc_aYp5
Q aQR_hYZ `a_gVbb S gV\_] ^QhY^QVc ^Q`_]Y^Qcm aQR_cd b gV^caQ\YX_SQ^^_Z
bYbcV]_Z [_^ca_\p SVabYZ7

=l S_Xm]ݷ] ^Q bVRp b]V\_bcm `_aV[_]V^U_SQcm UadTdo bfV]d _aTQ^YXQ6
gYY aQR_hVT_ `a_gVbbQ5 S [_c_a_Z dhQbc^Y[Q] aQXaQR_c[Y ^Vc ^dWUl _c`aQS6
\pcm YX]V^V^Yp S hdWYV aV`_XYc_aYY7 5\p aVQ\YXQgYY nc_Z bfV]l `_caVRdVcbp
^>9H6]QiY^Q5 U_bcd`^Qp `_ CC8 SbV] dhQbc^Y[Q] aQXaQR_c[YD Y]Vcm cQ[do ]Q6
iY^d S \oR_] b\dhQV _hV^m dU_R^_ Y5 [Q[ ]l SYUV\Y5 `aY Yb`_\mX_SQ^YY bfV]l
b gV^caQ\m^l] aV`_XYc_aYV] ^Q\YhYV cQ[_Z bYbcV]l cQ[WV SVbm]Q WV\QcV\m^_7
8UVbm Y UQ\VV ]l RdUV] ^QXlSQcm ncd ]QiY^d [_bVaSVaݷ aQXaQR_c[Y7ݷ

;QWUlZ dhQbc^Y[ aQR_cl Yb`_\mXdVc `_ ]V^miVZ ]VaV USQ aV`_XYc_aYpC
_UY^ ‑ ^Q bVaSVaV5 Sc_a_Z ‑ ^Q bS_VZ aQR_hVZ ]QiY^VD XUVbm SQW^_ c_5 hc_
Y]V^^_ _^ bQ] Slbcd`QVc S a_\Y S\QUV\mgQ _R_Yf bS_Yf aV`_XYc_aYVS5 c_ Vbcm
aV`_XYc_aYZ ^Q bVaSVaV _^ XQS_UYc `_U bS_VZ dhݷc^_Z XQ`Ybmo Y S bS_VZ U_]Qi6
^VZ UYaV[c_aYY7 ;_^Vh^_5 _TaQ^YhYSQcmbp ncY] aQXaQR_chY[ ^V _RpXQ^5 aV`_XY6
c_aYVS ^Q bS_Yf ]QiY^Qf _^ ]_WVc ^QUV\Qcm b[_\m[_ dT_U^_5 UQ Y ^Q bVaSVaV5
S `aY^gY`V5 ]_WVc b_XUQcm Yf R_\miV _U^_T_ 1f_cp _c nc_T_ `_\mXQ dWV SVbm]Q
b_]^YcV\m^Q27

AV`_XYc_aYZ ^Q bVaSVaV XQS_UYcbp [Q[ [\_^ [Q[_T_6c_ UadT_T_ aV`_XYc_aYp
^Q bVaSVaV ‑ ^Q`aY]Va5 [Q[ [\_^ aV`_XYc_aYp5 `aY^QU\VWQjVT_ ad[_S_UYcV\o
aQXaQR_c[Y7 @aQSQ ^Q aV`_XYc_aYY SlbcQS\pocbp cQ[Y] _RaQX_]5 hc_Rl bUV\Qcm
Yf U_bcd`^l]Y U\p hcV^Yp SbV] dhQbc^Y[Q] aQXaQR_c[Y 1^Q`aY]Va5 ]_W^_ _Rk6
VUY^Ycm Yf S _U^d Tad``d Y UQcm `aQSQ ^Q hcV^YV nc_Z Tad``V2D U_bcd` ^Q XQ`Ybm
S bS_Z aV`_XYc_aYZ [QWUlZ aQXaQR_chY[ _bcQS\pVc c_\m[_ U\p bVRp7 AV`_XYc_6
aYZ ^Q \Yh^_Z aQR_hVZ ]QiY^V XQS_UYcbp [\_^Ya_SQ^YV] bS_VT_ aV`_XYc_aYp
b bVaSVaQ7

3 aV`_XYc_aYY5 aQb`_\_WV^^_] ^Q \Yh^_Z ]QiY^V5 b_XUQݷcbp b`Yb_[ dUQ\6^ݷ
^lf aV`_XYc_aYVS5 S [_c_alZ S[\ohQocbp aV`_XYc_aYY UadTYf aQXaQR_chY[_S5
^Qf_UpjYVbp ^Q bVaSVaV7 BS_Y aVXd\mcQcl aQR_cl [QWUlZ aQXaQR_chY[ _c`aQS6
\pVc b `_]_jmo 79D @EC8 S bS_Z aV`_XYc_aYZ ^Q bVaSVaV5 _c[dUQ Yf ]_Tdc XQ6
RaQcm UadTYV aQXaQR_chY[Y7 ;Q[6c_ b`VgYQ\m^_ _aTQ^YX_SlSQcm _R]V^ UQ^^l]Y
]VWUd aV`_XYc_aYp]Y ^Q bVaSVaV ^V _RpXQcV\m^_5 `_b[_\m[d SbV YX]V^V^Yp S



BYbcV]l [_^ca_\p SVabYZ ?A>

\oR_] b\dhQV S Yc_TV `_`QUdc S [QWUlZ YX ^YfD S bQ]_] UV\V5 ݷScp^dSݷ YX6
]V^V^Yp YX bVaSVa^lf aV`_XYc_aYVS5 `aY^QU\VWQjYf [_\\VTQ]5 S bS_Z aQR_hYZ
aV`_XYc_aYZ5 aQXaQR_chY[ aQ^_ Y\Y `_XU^_ aViYc _c`aQSYcm bS_Y YX]V^V^Yp S
bS_Z aV`_XYc_aYZ ^Q bVaSVaV5 ^_ `aY nc_] cdUQ RdUdc `VaVUQ^l cQ[WV Y cV YX]V6
^V^Yp5 [_c_alV Rl\Y aQ^VV XQTadWV^l YX aV`_XYc_aYVS UadTYf aQXaQR_chY[_S7
3`a_hV]5 `_b[_\m[d S cQ[_Z bfV]V aV`_XYc_aYY ^Q bVaSVaV S`_\^V ]_Tdc Rlcm
_Rlh^l]Y5 c_ Vbcm Y]Vcm bS_Y aQR_hYV UYaV[c_aYY5 `aY WV\Q^YY aQXaQR_chY[Y
]_Tdc ݷcQb[Qcmݷ YX]V^V^Yp UadT d UadTQ cQ[WV Y ^Q bVaSVaV7

>Vb_]^V^^_V U_bc_Y^bcS_ nc_Z bfV]l b_bc_Yc S _cbdcbcSYY ^V_Rf_UY]_bcY
UQSQcm `aQSQ XQ`YbY S _UY^ Y c_c WV aV`_XYc_aYZ SbV] aQXaQR_chY[Q] baQXd7 B_6
UVaWY]_V aQXUV\pV]_Z UYaV[c_aYY SbVTUQ ^Qf_UYcbp `_U dTa_X_Z `_ahY5 `dbcm
Y ^V`aVU^Q]VaV^^_ZD S ^QiVZ bfV]V [QWUlZ ]_WVc Yb`_acYcm c_\m[_ bS_Z b_R6
bcSV^^lZ aV`_XYc_aYZ5 hc_ UQ\V[_ ^V bc_\m bcaQi^_5 `_b[_\m[d Sbp Y^e_a]Q6
gYp5 b_UVaWQjQpbp S 5[ݷ^ cQ[WV Y]VVcbp S aV`_XYc_aYpf UadTYf aQXaQR_chY[_S5
`aYhݷ] [Q[ S bVaSVa^lf5 cQ[ Y S aQR_hYf7

3 XQ[\ohV^YV _RbdWUV^Yp Tad``_S_Z aQR_cl b 79D UQUY] _UY^5 S_X]_W6
^_5 ^V_WYUQ^^lZ b_SVc7 3 9^cVa^VcV ]_W^_ ^QZcY ]^_WVbcS_ bQZc_S5 `aVU6
\QTQojYf RVb`\Qc^lZ bVaSYb f_bcY^TQ 79D6aV`_XYc_aYVS ‑ K9DKE3;5D5 P9DQE25
\?EB35O?B75 Y ]^_TYV UadTYV7 >Vb]_cap ^Q Yf `_`d\pa^_bcm5 ]l S_Xm]ݷ] ^Q bV6
Rp b]V\_bcm aV[_]V^U_SQcm S_XUVaWQcmbp _c Yb`_\mX_SQ^Yp ncYf Y \oRlf Uad6
TYf `_U_R^lf bVaSYb_S5 ^Qb[_\m[_ nc_ S_X]_W^_7 6b\Y d SQb ^Vc S_X]_W^_bcY
`_\dhYcm S bS_ݷ aQb`_apWV^YV E>9H6]QiY^d b T\_RQ\m^_6SYUY]l] 9@6QUaVb_]5
QaV^UdZcV U\p bS_VZ [_]Q^Ul _Y\ 1SYacdQ\m^lZ hQbc^lZ bVaSVa2D bc_Y]_bcm
QaV^Ul _Y\ ^QhY^QVcbp _c USdf6caݷf U_\\Qa_S S ]Vbpg5 Q _Rb\dWYSQcm cQ[_Z
bVaSVa ]_WVc ^V _UY^ UVbpc_[ `a_V[c_S5 c_ Vbcm Sl ]_WVcV `aYT\QbYcm [ bVRV
SbVf X^Q[_]lf5 XQ^Y]QojYfbp aQXaQR_c[_Z `a_TaQ]]5 b[_\m[_ Rl Yf d SQb ^Y
Rl\_5 Y ]_j^_bcY _U^_T_ bVaSVaQ fSQcYc ^Q SbVf7

6b\Y cQ[_V `aVU_bcVaVWV^YV `_[QWVcbp SQ] bcaQ^^l]5 `_YjYcV S 9^cVa6
^VcV bcQcmo QSc_aQ [^YTY5 _XQT\QS\V^^do bc_a_W^_5?ݷ hQbc^lZ bVaSYbݷD cQ]
Sl ^QZUݷcV `_Ua_R^_V YX\_WV^YV `aYhY^5 `_ [_c_al] b\VUdVc _c^_bYcmbp b
_bc_a_W^_bcmo [ \oRl] [RVb`\Qc^lݷ bVaSYbQ]5ݷ `aVU\QTQV]l] S 9^cVa^VcV7

AQbb]_caV^^lf S_X]_W^_bcVZ 79D SQ] fSQcYc5 hc_Rl ^QhQcm aQR_cd
b nc_Z bYbcV]_Z5 ^_ U\p bVamݷX^_T_ Yb`_\mX_SQ^Yp WV\QcV\m^_ X^Qcm _
^VZ T_aQXU_ R_\miV7 CQ[5 ]l ^V aQbb]_caV\Y ^Y baVUbcSQ `a_b]_caQ
Wda^Q\_S YX]V^V^YZ5 ^Y aQX^__RaQX^lV b`_b_Rl YUV^cYeY[QgYY _c6
UV\m^lf 5ݷYc_S[[_]ݷ ^Y XQTQU_h^do ^Q `VaSlZ SXT\pU5 ^_ _hV^m SQW6
^do Y ^dW^do [_]Q^Ud 79D B521C5D _bcQ\Ybm XQ [QUa_] Y ]^_TYV Uad6
TYV S_X]_W^_bcY7 ; bhQbcmo5 S 9^cVa^VcV S YX_RY\YY `aVUbcQS\V^l
SbVS_X]_W^lV ad[_S_UbcSQ5 _RdhQojYV cV[bcl5 `aY]Val Y `a_hYV ]Q6
cVaYQ\l5 `_bSpjݷ^^lV bYbcV]V 79DD ^V `aV^VRaVTQZcV S_X]_W^_bcp]Y
bQ]_bc_pcV\m^_T_ YXdhV^Yp1
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8Q[\ohV^YV
>QiV SSVUV^YVݷ S `a_eVbbYoݷ _[_^hV^_5 ^_ Vb\Y Sl hYcQ\Y ncd

[^YTd ^V Xap5 c_ U\p SQb bVZhQb Sbݷ c_\m[_ ^QhY^QVcbp7
?[QXQSiYbm S TdjV R]6Y^UdbcaYY5 Sl _R^QadWYcV5 hc_ R_\miY^bcS_

\oUVZ5 aQR_cQojYf cQ]5 b_SVaiV^^_ ^V aQXUV\poc ]^_T_V YX b[QXQ^^_6
T_ S ^QiVZ [^YTV7 3 _RjV] b\dhQV nc_ ^_a]Q\m^_5 SVUm [QWUlZ Y]VVc
`aQS_ ^Q dRVWUV^YpD [bcQcY5 nc_ [QbQVcbp Y \Yh^_ SQb5 Q SQiY X^Q^Yp
Y ^QSl[Y [ ^l^Vi^V]d ]_]V^cd dWV U_bcQc_h^l ‑ `_aQ e_a]Ya_SQcm
bS_o b_RbcSV^^do `_XYgYo5 [_c_aQp S`_\^V ]_WVc `_ ]^_TY] S_`a_bQ]
^V b_S`QUQcm b `_XYgYVZ QSc_aQ [^YTY7

8UVbm SQW^_ _U^_C `_]^YcV5 ^Qb[_\m[_ c_^[Q TaQ^m ]VWUd \Yh6
^l] ]^V^YV] Y `_`aQ^^l] XUaQSl] b]lb\_]7 ; b_WQ\V^Yo5 b ncY] S
^l^Vi^VZ Y^UdbcaYY Sbݷ U_S_\m^_ `VhQ\m^_C SaV]V^Q]Y [QWVcbp5 hc_
XUVbm Rd[SQ\m^_ R_\SQ^ ^Q _\dfV bYUYc Y `aYUda[_] `_T_^pVc7 <oUY
dfYcapocbp S d`_a ^V SYUVcm _hVSYU^_T_5 YX ]^_WVbcSQ aViV^YZ VUSQ
\Y ^V SbVTUQ SlWYSQVc bQ]_V da_U\YS_V5 ^_SlV SVabYY `a_TaQ]] hQ6
bc_ ‑ b\Yi[_] hQbc_ ‑ _[QXlSQocbp fdWV `aVUlUdjYf5 cVf^_\_TYY
UVTaQUYadoc5 ^_ Y]V^^_ ncd UVTaQUQgYo `_hV]d6c_ ^QXlSQoc cVf^YhV6
b[Y] `a_TaVbb_]7

; b_WQ\V^Yo5 SQ] SapU \Y dUQbcbp YXRVWQcm `\_c^_T_ SXQY]_UVZ6
bcSYp Y b bQ]Y]Y UdaQ[Q]Y5 Y b aVXd\mcQcQ]Y Yf UVpcV\m^_bcY7 >V SbV6
TUQ bc_Yc dS_\m^pcmbp b aQR_cl c_\m[_ `_c_]d5 hc_ ^QhQ\m^Y[ `_`Q\bp
^Qbc_pjYZ _bc_\_`D ^Q ^_S_Z aQR_cV ^QhQ\m^Y[ ]_WVc _[QXQcmbp Vjݷ
fdWV5 UQ Y S__RjV5 XQ f_a_ido XQa`\Qcd Y^_TUQ S`_\^V ]_W^_ b]Y6
aYcmbp b ^V[_c_al]Y cadU^_bcp]Y7 C_\m[_ dRVUYcVbm5 hc_ SQiQ XQa6
`\QcQ UVZbcSYcV\m^_ f_a_iQpD `a_eY\Q[cYhVb[Qp b]V^Q ]VbcQ aQR_cl
aQX S ^Vb[_\m[_ \Vc SVbm]Q b`_b_RbcSdVc a_bcd U_f_U_S5 Vb\Y c_\m[_ ^V
UV\Qcm nc_T_ b\Yi[_] hQbc_7 >_ ^V bc_Yc WUQcm5 hc_ ^Q ^_S_Z aQR_cV
^V _[QWVcbp UdaQ[_SD b[_aVV SbVT_5 Sl RdUVcV aQX_hQa_SQ^l7

@_]^YcV _U^_C U\p c_T_5 hc_Rl neeV[cYS^_ aQR_cQcm b UdaQ6
[Q]Y Y baVUY UdaQ[_S5 b_SVaiV^^_ ^V _RpXQcV\m^_ bcQ^_SYcmbp
UdaQ[_] bQ]_]d7 BcQ^_SYcmbp UdaQ[_] S__RjV ^V ^QU_7 >Y[_TUQ7

9 UQ b_`dcbcSdVc SQ] dUQhQ1
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