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abcdefegh ijkdlch bd ecmh n eklbfme de obolpq ihf de rfes tdcedgboeu ob ifhcbgb e
mfemef dho eovqmho n eghimef dho ecvbfgho ohkfb dho bwibglbqmbo lqcdvlgho bq bd
olxvlbqmb

yza{| a{} a~t

�s r{�z{�tz�ts� tifhkeclpqu ol ifhcbgbu gb deo ecmeo eqmbflhfbo q� �������u gb ��
gb hcmvkfbu q� �������u gb �� gb qh�lb�kfb n q� �������u gb �� gb qh�lb�kfbs

�s r{�z{�tz�ts �hffboihqgbqcle h�cled �vb �e mbqlgh bqmfege n oedlge bq bd
zbxlomfh �bqbfed gbd tnvqme�lbqmh gbogb de jdml�e obolpq hfglqefle gbd �dbqhs

�s r{�z{�tz�ts� zbohdvclhqbo glcmegeo ihf de tdcedg�e n �hqcb�ed�eo abdbxegeo
gbogb de jdml�e obolpq hfglqefle gbd �dbqhs

�s r{�z{�tz�ts� rbolhqbo gb �vqme gb �hklbfqh }hced cbdbkfegeo gbogb de jdml�e
obolpq hfglqefle gbd �dbqhs

�s �z�t|�r�yu �{a�y t���{|�{ � ryr�{|���}�ata � ����������t�� � tifhkeclpq
iexh �vomlifbclh bwifhileclpq e a�s �lcbqme n a�s t�iefh tdho �eomhfs

�s ��{|{r�tz ry��t} � ����������z� � �hclpq gbd �fvih �vqlclied rhcledlome ohkfb
de �qeqcleclpq gbd olomb�e gb evmhqh��e n embqclpq e de gbibqgbqcles

�s ��{|{r�tz ry��t} � ����������z� � �hclpq gbd �fvih �vqlclied rhcledlome iefe
fbxvdef egbcvege�bqmb de �xvfe gbd chqov�lghf �vdqbfekdb gbd zbed abcfbmh
��������u gb � gb hcmvkfbs

�s �y��y|{r

�s zbqvqcle gb a�s {qcefqe rlxqbo rbxfbddbo e ov cefxh gb chqcb�ede gbd
tnvqme�lbqmh gb �elihfmes

��s z�{�yr � �z{��|�trs

�  ¡¢£¤¢¥¦¤§¦ ¨ ¦©¤ª«¦£§¬® ¡§ ©¤ª£¢¯¢® ¯¢ °¦¡ ¦£¥¦¡ ¦¥¢¤§ª¤¢¡ ±
�²³´²�µ® ¯¢ ´¶ ¯¢ ª£¥·«¤¢® ± ��³´²�µ® ¯¢ �¸ ¯¢ ª¹§¢º«¤¢ » ±
�´³´²�µ® ¯¢ ¼² ¯¢ ª¹§¢º«¤¢ 

}e tdcedg�e �fbolgbqcleu e ibmlclpq gbd ihfme�h½ gbd �fvih �hivdefu as �lcbqmb �khfu
gbmbf�lqe �vb �vbgb ohkfb de �boe de eifhkeclpq gbd ecme gb de obolpq
bwmfehfglqefle q� �������u gb �� gb qh�lb�kfbu ed hk�bmh gb ch�ifhkef de �hmeclpq
gb de cvbqme xbqbfed gbd tnvqme�lbqmhs

}e tdcedg�e��fbolgbqcle ifbxvqme e dho �lb�kfho gbd �dbqh gb de �hfihfeclpqu ol
edxvqh gb bddho �e gb ¾hf�vdef hkobf�eclpq e deo ecmeo q� �������u gb �� gb hcmvkfb
n q� �������u gb �� gb qh�lb�kfbs
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ÊË ÌÍÎÏÐÑÒ ÓÒÐÐÔÍÎÔ ÕÒÍÖ×ÖÑÔ ØÙÏ ÏÚ ÍÔ ÐÏÕÏÛÔ ÜÏ ÕÙ ÕÏÝÙÚÜÔ ÖÚÑÏÐÞÏÚ×ÖßÚ ÏÚ ÏÍ àÙÚÑÒ
áâ ÜÏÍ ÒÐÜÏÚ ÜÏÍ ÜãÔ ÜÏ ÍÔ ÕÏÕÖßÚ ÜÏÍ ÜãÔ äå ÜÏ Ò×ÑÙÎÐÏ ÜÏ äâáæ çèÒ×ÖßÚ ÜÏÍ éÐÙàÒ
êÒàÙÍÔÐ àÔÐÔ ÔàÒëÔÐ Ô ÍÔÕ ìÙÏÐíÔÕ ë ×ÙÏÐàÒÕ ÜÏ ÕÏÝÙÐÖÜÔÜ ÜÏÍ îÕÑÔÜÒïð ÍÔ ÏñàÐÏÕÖßÚ
òë ÕÏÛÔÍÔ ØÙÏ óÍ àÐÒôÏÑÖß ÍÔ õÒÚÕÑÖÑÙ×ÖßÚ ë ÍÔ ÜÏìÏÚÜÏÐö ÕÖÏôàÐÏ ÐÔÜÖ×ÔÍôÏÚÑÏ
ôÖÏÚÑÐÔÕ ÚÒ ÕÏ ×ÔôÎÖÏ÷ ÕÏ ÕÙÕÑÖÑÙëÔ àÒÐ òë ÕÏÛÔÍÔ ØÙÏ óÍ àÐÒôÏÑÖß ÍÔ õÒÚÕÑÖÑÙ×ÖßÚ ë
ÍÔ ÜÏìÏÚÜÏÐö ÕÖÏôàÐÏ ôÖÏÚÑÐÔÕ ÚÒ ÕÏ ×ÔôÎÖÏð ÔÙÚØÙÏ óÍ ÏÕ àÔÐÑÖÜÔÐÖÒ ÜÏ ×ÔôÎÖÔÐÍÔ
ÐÔÜÖ×ÔÍôÏÚÑÏ÷Ë

ÊË ÌÍÎÏÐÑÒ ÓÒÐÐÔÍÎÔ ÕÒÍÖ×ÖÑÔ ØÙÏ ÏÚ ÍÔ ÐÏÕÏÛÔ ÜÏ ÍÔ øÍÑÖôÔ ÖÚÑÏÐÞÏÚ×ÖßÚ ÜÏ ÊùË èùË
úÕÔÎÏÍ ÌÍÎÔÍÔÑð ÏÚ ÏÍ àÙÚÑÒ åËá ÜÏÍ ÒÐÜÏÚ ÜÏÍ ÜãÔ ÜÏ ÍÔ ÕÏÕÖßÚ ÜÏÍ ÜãÔ ûâ ÜÏ
ÚÒÞÖÏôÎÐÏ ÜÏ äâáæ çèÒ×ÖßÚ ÖÚÕÑÖÑÙ×ÖÒÚÔÍ ×ÒÚÑÐÔ ÍÔ ÞÖÒÍÏÚ×ÖÔ ÜÏ ÝóÚÏÐÒïð ÕÏ ÕÙÕÑÖÑÙëÔ
ÍÔ ÏñàÐÏÕÖßÚ òÊùË èùË úÕÔÎÏÍ ÌÍÎÔÍÔÑ ÖÚÜÖ×Ô ØÙÏ ÕÏ üÔ ÔÛÔÜÖÜÒ ÏÚ ÏÍ àÙÚÑÒ àÐÖôÏÐÒ ÜÏ
ÍÔ àÐÒàÙÏÕÑÔ ÜÏ Ô×ÙÏÐÜÒ ØÙÏ ×ÒÚÑÖÏÚÏ ÍÔ ôÒ×ÖßÚ Ô ÍÒÕ ÚÖÛÒÕ ë ÚÖÛÔÕ ÔÕÏÕÖÚÔÜÔÕð
ÔÜÏôöÕ ÜÏ ÍÔ ôÏÚ×ÖßÚ Ô ÍÔÕ ôÙýÏÐÏÕ÷ àÒÐ òÊùË èùË ÓÏÐÏÕÔ þÏÐÜø ÖÚÜÖ×Ô ØÙÏ ÕÏ üÔ
ÔÛÔÜÖÜÒ ÏÚ ÏÍ àÙÚÑÒ àÐÖôÏÐÒ ÜÏ ÍÔ àÐÒàÙÏÕÑÔ ÜÏ Ô×ÙÏÐÜÒ ØÙÏ ×ÒÚÑÖÏÚÏ ÍÔ ôÒ×ÖßÚ Ô
ÍÒÕ ÚÖÛÒÕ ë ÚÖÛÔÕ ÔÕÏÕÖÚÔÜÔÕð ÔÜÏôöÕ ÜÏ ÍÔ ôÏÚ×ÖßÚ Ô ÍÔÕ ôÙýÏÐÏÕ÷Ë

ÊùË èùË îÕÑüÏÐ éÖÍ ÕÒÍÖ×ÖÑÔ ØÙÏ ÕÏ ÐÏ×ÑÖÿØÙÏ ÍÔ ÐÏÕÏÛÔ ÜÏ ÍÔ ÖÚÑÏÐÞÏÚ×ÖßÚ ÜÏ ÊùË
:ÏÔÑÐÖí ,ÖôóÚÏí ÏÚ ÏÍ àÙÚÑÒ æËáá ÜÏÍ ÒÐÜÏÚ ÜÏÍ ÜãÔ ÜÏ ÍÔ ÕÏÕÖßÚ ÜÏÍ ÜãÔ ûâ ÜÏ
ÚÒÞÖÏôÎÐÏ ÜÏ äâáæ ç7ÙÏÝÒÕ ë êÐÏÝÙÚÑÔÕï ë ÕÏ ÕÙÕÑÖÑÙëÔ ÍÔ ÏñàÐÏÕÖßÚ òÊùË :ÏÔÑÐÖí
,ÖôóÚÏí ÍÏ ×ÒÚÑÏÕÑÔ ØÙÏ ÏÚ ÏÕÑÒÕ ôÒôÏÚÑÒÕ ÚÒ üÔë ÚÖÚÝøÚ ÏñàÏÜÖÏÚÑÏ ÜÖÕ×ÖàÍÖÚÔÐÖÒ
ÏÚ ÑÐöôÖÑÏ÷ àÒÐ òÊùË :ÏÔÑÐÖí ,ÖôóÚÏí ÍÏ ×ÒÚÑÏÕÑÔ ØÙÏ ÏÕ ØÙÏ ÚÒ üÔë ÚÖÚÝøÚ
ÏñàÏÜÖÏÚÑÏ ÜÖÕ×ÖàÍÖÚÔÐÖÒ÷Ë I ØÙÏ ÕÏ ÔÛÔÜÔ ÜÏÕàÙóÕ ÜÏ ÏÕÑÔ ÖÚÑÏÐÞÏÚ×ÖßÚð ÍÔ ÕÖÝÙÖÏÚÑÏ
òÊùË îÕÑüÏÐ éÖÍ àÖÜÏ ÜÏ ÚÙÏÞÒ ÍÔ àÔÍÔÎÐÔ ë ôÔÚÖÿÏÕÑÔ ØÙÏ ÏÚ ÍÔ ×ÒôàÐÒÎÔ×ÖßÚ ÜÏ ÍÒÕ
ÜÏ×ÐÏÑÒÕ ÜÏ ÍÒÕ ØÙÏ ÕÏ ÜÖÒ ×ÙÏÚÑÔ ÏÚ ÏÕÔ ÕÏÕÖßÚð ÞÖÏÐÒÚ ØÙÏ ÏÚ ÙÚÒ ÜÏ ÏÍÍÒÕ ÕÏ
ÐÏÕÒÍÞãÔ ÔôàÍÖÔÐ ÏÍ àÍÔíÒ ÜÏ ÑÐÔôÖÑÔ×ÖßÚ ÜÏ ÙÚ ÏñàÏÜÖÏÚÑÏ ÜÖÕ×ÖàÍÖÚÔÐÖÒ÷Ë

îÍ êÍÏÚÒ ÜÏ ÍÔ õÒÐàÒÐÔ×ÖßÚ èÙÚÖ×ÖàÔÍð ×ÒÚìÒÐôÏ Ô ÍÒ àÐÏ×ÏàÑÙÔÜÒ ÏÚ ÏÍ ÔÐÑã×ÙÍÒ Já
ÜÏÍ 7ÏÝÍÔôÏÚÑÒ ÜÏ 1ÐÝÔÚÖíÔ×ÖßÚð +ÙÚ×ÖÒÚÔôÖÏÚÑÒ ë 7óÝÖôÏÚ ,ÙÐãÜÖ×Ò ÜÏ ÍÔÕ
îÚÑÖÜÔÜÏÕ -Ò×ÔÍÏÕð ÔàÐÒÎÔÜÒ àÒÐ 7ÏÔÍ ÊÏ×ÐÏÑÒ ä�å��áJ�åð ÜÏ ä� ÜÏ ÚÒÞÖÏôÎÐÏð
Ô×ÙÏÐÜÔ àÒÐ ÙÚÔÚÖôÖÜÔÜ ÔàÐÒÎÔÐ ÍÔÕ Ô×ÑÔÕ ÚE áâ�äâáæð ÜÏ äå ÜÏ Ò×ÑÙÎÐÏ ë ÚE
áä�äâáæð ÜÏ ûâ ÜÏ ÚÒÞÖÏôÎÐÏð ÏÚ ÍÒÕ ÑóÐôÖÚÒÕ ØÙÏ ÿÝÙÐÔÚ ÏÚ ÍÒÕ ÎÒÐÐÔÜÒÐÏÕ ÜÏ ÍÔÕ
ôÖÕôÔÕð ×ÒÚ ÍÔÕ ôÒÜÖÿ×Ô×ÖÒÚÏÕ ØÙÏ üÔÚ ØÙÏÜÔÜÒ ÏñàÐÏÕÔÜÔÕË
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�Ï ÖÚìÒÐôÔ Ô ÍÔ õÒÐàÒÐÔ×ÖßÚ èÙÚÖ×ÖàÔÍ ÜÏ ÍÔ ×ÒÐÐÏÕàÒÚÜÏÚ×ÖÔ üÔÎÖÜÔ ÜÏÕÜÏ ÍÔ øÍÑÖôÔ
ÕÏÕÖßÚ ÒÐÜÖÚÔÐÖÔ ÜÏÍ êÍÏÚÒð ÕÏÝøÚ ×ÒÚÕÑÔ ÏÚ ÏÍ 7ÏÝÖÕÑÐÒ éÏÚÏÐÔÍ ÜÏ ÍÔ õÒÐàÒÐÔ×ÖßÚð
×ÙëÒ ÐÏÕÙôÏÚ ÏÕ ÏÍ ÕÖÝÙÖÏÚÑÏ�
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?@A 8D FFFGH >@ K@LM= FNOPPOFQPG =A 8D
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PSQQ
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?@A 8D PFNSP >@ K@LM= FNOPPOFQPG =A 8D
PVVQH >@ K@LM= FPOPFOFQPG

SFH

WX YXZ[\ ]^Z_` Z[aZb`_\c

de fghigjkilkem igfnophlnqgf rlhjkrkf sni ok kohkortk u
hnqhgvkotkf rgogwkrkf rgfrg ok xojlyk fgflzq nirlqkilk rgo
sogqne

W[ {^|}X~|~Z[a\ _Z X\ Z�a`�XZ{~_\ Z[ X\� `ba�{^X\� ��c��`� � ��c��Z� _Z X` �Z� _Z
�`�Z� _Z ���~|Z[ �\{`X� � �� _ZX �Z�X`|Z[a\ _Z �b�`[~�`{~�[� �^[{~\[`|~Z[a\ �
���~|Z[ �^b�_~{\ _Z X`� W[a~_`_Z� �\{`XZ�� �Z ~[�\b|` ` X` �\b}\b`{~�[ �^[~{~}`X _Z
X`� �Z�\X^{~\[Z� _Z X` �X{`X_�` � �\[{Z�`X�`� �ZXZ�`_`� _Z �bZ` �`�~_`� _Z�_Z X`
�Xa~|` �Z�~�[ \b_~[`b~` _ZX }XZ[\� �Z��[ {\[�a` Z[ X\� X~�b\� {\bbZ�}\[_~Z[aZ� _Z X`
�\b}\b`{~�[� {^�\ bZ�^|Z[ Z� ZX �~�^~Z[aZ�
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.�.5�
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8D PRRP >@ K@LM= PNOPPOFQPG =A 8D PHQN >@ K@LM=
FSOPPOFQPG �=� ¡¢ U8LA£¢U¤@¥

RN

WX YXZ[\ ]^Z_` Z[aZb`_\c

¦e fghigjkilkem fgflnqgf rg vpqjk rg wn§lgiqn onhko hgog§ikrkf
rgfrg ok xojlyk fgflzq nirlqkilk rgo sogqne

W[ {^|}X~|~Z[a\ _Z X\ Z�a`�XZ{~_\ Z[ X\� `ba�{^X\� ��c��`� � ��c��Z� _Z X` �Z� _Z
�`�Z� _Z ���~|Z[ �\{`X� �Z ~[�\b|` ` X` �\b}\b`{~�[ �^[~{~}`X _Z X\� `{^Zb_\� _Z
X` �^[a` _Z ¨\�~Zb[\ �\{`X `_\}a`_\� _Z�_Z X` �Xa~|` �Z�~�[ \b_~[`b~` _ZX }XZ[\�
�Z��[ {\[�a` Z[ X`� `{a`� {\bbZ�}\[_~Z[aZ�� {^�\ bZ�^|Z[ �Z _Za`XX`�

*© �) 5�.5 ª)�«5 �) �5 /)/4¬*
FF N >@ >ULU@� ;@ >@ FQPG
FV PS >@ >ULU@� ;@ >@ FQPG

WX YXZ[\ ]^Z_` Z[aZb`_\c
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°± ²³´µ¶·¸¹º» ¹¼½·º µ¹´·¼¶¾¼ ¿ ¸º¸¾¼¶·´·À·½µ½ Á ÂÃÄÅÆÇÈÂÉÆµÊ² Á
µË³º´µÊ·Ì¶ ËµÍº Î²¸¾·Ë³¼Ê·º ¼ÏË³ºË·µÊ·Ì¶ µ ½Ð± Ñ·Ê¼¶¾µ ¿ ½Ð±
µ¹Ëµ³º µÀº¸ Ëµ¸¾º³±

ÒÓÔÕÖÕ×ÕÓÔÕØÙÚ

ØÛÜÝÛÜÞßà Üá âãäãåâæ çÛè ÔéßêëÜàè ØëìÛéßíé çÛ îëïÝßÞßà çÛ èà ÖíðëÜßçàç ñàèÛÜÞßàÜàò
Øàèà çÛ èí ÖíÜÝÛÜÞßíïíÚÒçðßÜßïÝéàÝßóíò ØÛÞÞßôÜ ÖëàéÝàò õëÛ ÝßÛÜÛ Þíðí
àÜÝÛÞÛçÛÜÝÛï èà ïÛìàéàçà ÝéàðßÝàÞßôÜ çÛ çíï éÛÞëéïíï ÞíÜÝÛÜÞßíïíÚàçðßÜßïÝéàÝßóíö
ìíé ëÜ èàçí èà çÛè éÛÞëéïí Ü÷ðÙ æäæåâøò ÛÜ Ûè õëÛ ×ùÙ úàéûà Òðìàéí Òèôï üàïÝíé ý
×ùÙ ñßÞÛÜÝà Òèôï üàïÝíé ßÜÝÛþéàéíÜ èà ìàéÝÛ éÛÞëééÛÜÝÛö ìíé íÝéí èàçíò èà çÛè éÛÞëéïí
Ü÷ðÙ äâÿò ÛÜ Ûè õëÛ KëÛ éÛÞëééÛÜÝÛ Ûè ÒýëÜÝàðßÛÜÝí çÛ üàßìíéÝàò Þëýí Kàèèí ÛïÝßðà Ûè
éÛÞëéïí ÞíÜÝÛÜÞßíïíÚàçðßÜßïÝéàÝßóí ßÜÝÛéìëÛïÝí ìíé ×ù úàéûà Òðìàéí Òèôï üàïÝíé ý
×ù ñßÞÛÜÝà Òèôï üàïÝíéò ý àÜëèà èà éÛïíèëÞßôÜ ßðìëþÜàçà çÛè îëéàçí üéíóßÜÞßàè çÛ
Õ5ìéíìßàÞßôÜò ìíé ïÛé ÞíÜÝéàéßà à ×ÛéÛÞ�í çÛÞèàéàÜçí Ûè çÛéÛÞ�í çÛ çßÞ�àï
éÛÞëééÛÜÝÛï à ìÛéÞßêßé Þíðí �ëïÝßìéÛÞßí âÙäã�Ùæä�òã��Ù

Õè àÞëÛéçí éÛÞëééßçí Ûï çÛè îëéàçí üéíóßÜÞßàè çÛ Õ5ìéíìßàÞßôÜ çÛ ñàèÛÜÞßà çÛ ã� çÛ
ïÛìÝßÛðêéÛ çÛ ÿ�âøò õëÛ G�ô ÛÜ �äæÙÿøÿ� Ûè �ëïÝßìéÛÞßí çÛêßçí à èàï Û5ìéíìßàçàï
çí=à úàéûà Òðìàéí Òèôï üàïÝíé ý çí=à ñßÞÛÜÝà Òèôï üàïÝíéÙ ×ßÞ�í �ëïÝßìéÛÞßí ïÛ
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ÃÐÀÒÃ¾ÝÃÊ ÖÉÇ ÛÃ ÌÐÆÌËÃÆÀ ÍÎ çÀÊÔ ÞÐÂÀÐÌÀ èÃ¾ÄÃÆÀÁÎ

ÍÎ çÀÊÔ ÞÐÂÀÐÌÀ èÃ¾ÄÃÆÀÁ ÁÇÊ¿ÀÐÆÇ ÖÉÇ ÊÌ ÇÊÂé ÇÖÉÌÄÀËÃÆÀ ÜÃ ¾À ÆÇËÌÆÌÁé ÖÉÌÇÐ

ËÀÁÁÇÊ¿ÀÐÆÃØ Ü ÖÉÇ ÊÀ¾À ¿ÌÆÇ ÉÐ ÌÐ×ÀÁÒÇ ËÁÀÐÀ¾ÚÈÌËÀ ÆÇ ¾ÃÊ ÃËÂÉÃËÌÀÐÇÊÎ ÍÌËÇ ÖÉÇ Ç¾
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¹ºµ·³µ´Êº ÃÐµ´Ãº ¹ºÃÇµ Ê³ Ê³¿³¹Øº¶ Æ½¿½ ·ºÊº¶ ¼º¶ ¹´¸Ê½Ê½µº¶ Ä ¹´¸Ê½Ê½µ½¶ ³µ

¹¸½¼»¸´³¿ Æ½¿·³ Ê³¼ ·³¿¿´·º¿´º Ò¶Æ½Ûº¼À Òµ Ò¶Æ½Û½ ¶³ Æ¿³Åê »¸³ ³µ ³¼ ½Ûº ÝßÝß ¶³½µ

¸µ àÀçäëÀÝÝë Æ³¿¶ºµ½¶ ¼½¶ »¸³ µº¶ ³µ¹ºµ·¿³Ãº¶ ³µ ¶´·¸½¹´Âµ Ê³ Ê³Æ³µÊ³µ¹´½ ³µ ¼º¶

Ê´É³¿³µ·³¶ ¾¿½Êº¶ Ä µ´Å³¼³¶ »¸³ ¹ºµ·³ÃÆ¼½ ¼½ ¼³Ä Ã³µ¹´ºµ½Ê½À Áº »¸³ ¶³ ³ã´¾³ ³¶

»¸³ ½¼ Ã³µº¶ ¶³ Æ¸³Ê½µ ¿³¹¸Æ³¿½¿ ¼º¶ µ´Å³¼³¶ Ê³ ½¶´¶·³µ¹´½ ¹ºµ¶³¾¸´Êº¶ ³µ ³¼ ½Ûº

ÝßààÌ Ê³ ½¹¸³¿Êº ¹ºµ ¸µ½ ¼³Ä »¸³ ¶³ ½Æ¿ºÈÂ ¹ºµ ³¼ ½ÆºÄº Ê³ ¹½¶´ ·ºÊ½ ¼½ ¹ÑÃ½¿½À

Á½ ¼³Ä ³¶ Ã³Ëº¿½È¼³Ì Ä½ »¸³ Ê³Ë½È½ ½¼½ Ã½¿¾³µ ½ ¼½¶ Æ³¿¶ºµ½¶ ¹ºµ Ê´¶¹½Æ½¹´Ê½Ê

´µ·³¼³¹·¸½¼Ì ¼½¶ »¸³ ·´³µ³ Æ¿ºÈ¼³Ã½¶ Ê³ ¶½¼¸Ê Ã³µ·½¼ Ä ½ ¼º¶ ³µÉ³¿Ãº¶ Ê³ Ö¼ÍØ³´Ã³¿

³µ Æ¿´Ã³¿ ¾¿½ÊºÀ Î ¼º »¸³ ³¶ Ã½¶ ¾¿½Å³Ì »¸³ ³µ ¶¸ Ã³Ãº¿´½ ³¹ºµÂÃ´¹½ µº

¾½¿½µ·´Í½ ¼½ Þµ½µ¹´½¹´Âµ µ´ ¼º¶ ¿³¹¸¿¶º¶ µ³¹³¶½¿´º¶Ì Ê³Ë½µÊº ³¶·½ ¹¸³¶·´Âµ ·½µ

´ÃÆº¿·½µ·³ ½¼ ½¼È¸¿ Ê³¼ ¾ºÈ´³¿µº Ê³ ·¸¿µºÀ Ö¸µ»¸³ ³¶ Å³¿Ê½Ê »¸³ µº Ø½Ä µ½Ê½

Æ³¿É³¹·º Ä »¸³ ¹½¶´ ·ºÊº¶ ¼º¶ Æ½¿·´Êº¶ Æº¼Ð·´¹º¶ ¼½ ½ÆºÄ½Ãº¶À Î ³¼ Ó½¿·´Êº ÓºÆ¸¼½¿Ì

»¸³ ½¸µ»¸³ Ø½ÈÐ½ Åº·½Êº ¼½ ¼³Ä ½ É½Åº¿ µº ¶³ ¼½ ¹¿³Ð½Ì ½ ¼½¶ Æ¿´Ã³¿½¶ Ê³ ¹½ÃÈ´º ·¿½¶

¼¼³¾½¿ ½¼ ÆºÊ³¿ ¼º Ê³Ãº¶·¿Â »¸´·½µÊº Ê³ ¸µ½ ·½¹½Ê½ ·¿³¶¹´³µ·º¶ Ã´¼¼ºµ³¶ Ê³ ³¸¿º¶

Ê³¼ Æ¿³¶¸Æ¸³¶·º Ê³¶·´µ½Êº ½ ¼½¶ Æ³¿¶ºµ½¶ Ê³Æ³µÊ´³µ·³¶Ì ½Æ¿ºÅ³¹Ø½µÊº ¼½ Ã½¼

¼¼½Ã½Ê½ ¹¿´¶´¶Ì »¸³ ³¶·½ ³µ¿´»¸³¹´³µÊº ½ ¼º¶ Ã½¶ ¿´¹º¶ Ä ³ÃÆºÈ¿³¹´³µÊº ½ ¼º¶ Ã½¶

µ³¹³¶´·½Êº¶À ìº ¶³ ½·¿³Å´Â ½ Ê³¿º¾½¿ ¼½ ¼³Ä Æ³¿º ¼½ Ê³ËÂ ¶´µ ¹ºµ·³µ´Êº ½¼ »¸´·½¿¼³ ¼½

Êº·½¹´Âµ ³¹ºµÂÃ´¹½À Ò¶·½ Ã³Ê´Ê½ ½É³¹·Â Ê¿½ÃÑ·´¹½ Ä É¸µÊ½Ã³µ·½¼Ã³µ·³ ½ ¼½¶

¹¼½¶³¶ ·¿½È½Ë½Êº¿½¶Ì ½ ¼½¶ »¸³ ³¼ Ó½¿·´Êº ÓºÆ¸¼½¿ µº Ø½ ·³µ´Êº µ´ ·´³µ³ ´µ·³µ¹´Âµ Ê³

Æ¿º·³¾³¿À Ò¼ ¾ºÈ´³¿µº Ê³¼ Ó½¿·´Êº ÓºÆ¸¼½¿Ì ½Øº¿½ ¹ºµ ³¼ ½ÆºÄº Ê³ Ï´¸Ê½Ê½µº¶Ì µº

·´³µ³ ³¼ Ã½¶ ÃÐµ´Ãº ¿³Æ½¿º ³µ Åº·½¿ ¼³Ä³¶ Ä ½Ê»¸´¿´¿ ¹ºÃÆ¿ºÃ´¶º¶ »¸³ Ê³¶Æ¸ê¶ µº

íîïðñò óô õö ÷ø
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,/0,368@A6,/A8D E3F8 H3,LA8 NF FOOA8 @F6PA6 0F,Q6Q,/NQ 36 R0ANQ NF NFEF6NF6,/A

,Q6 36A F8,A8A ,3A6@PA S OQ LA6 T/8@Q /6,0FHF6@ANQD S @AHU/V6 8F LA6 0F83FO@Q

H3,LA8 8QO/,/@3NF8 W3F 8F F6,Q6@0AUA6 EA0AO/XANA8Y Z ,Q6,O3SF A[0HA6NQ W3F OA

HQ,/\6 F8 NF OA ,QHEF@F6,/A NFO ]S36@AH/F6@Q S E/N/F6NQ FO AEQSQ NF @QNQ8 OQ8

R03EQ8 H36/,/EAOF8D SA W3F OA A,@3AO /6^0A[6A6,/A,/\6 0FEF0,3@F N/0F,@AHF6@F F6 FO

E0F83E3F8@Q NFO ]S36@AH/F6@Q NF _A/EQ0@A S F6 FO U/F6F8@A0 NF OA8 EA/EQ0@/6A8 S

EA/EQ0@/6Q8Y

`Y a/,F6@F bUQ0 FcE0F8A W3F @AHU/V6 F8 U3F6Q W3F 8F LARA 36 EQ,Q NF A3@Q,0P@/,AY

`/,F W3F OQ8 NA@Q8 W3F LA NANQ 8Q6 ,/F0@Q8 S F8@d6 0F,QR/NQ8 F6 E3UO/,A,/Q6F8

Q[,/AOF8D S NFH3F8@0A6 W3F 6Q 8F LA6 ,3HEO/NQ OA8 FcEF,@A@/TA8 NFO @0/EA0@/@Q S LAS

EF08Q6A8 W3F OOFTA6 AeQ8 8/6 W3F 8F ,AO/[W3F 83 8QO/,/@3N NF NFEF6NF6,/AY _A0F,F

W3F FO QUfF@/TQ W3F 8F EOA6@FA 8FA NF00/UA0 AO _A0@/NQ _QE3OA0 NFO RQU/F06Q NFO

g8@ANQD S W3F EA0A F8Q @QNQ TAOFY _F0Q FOOQ8 ,Q68/NF0A6 F8F E0QE\8/@Q /HE0Q,FNF6@FD

,QHQ OQ NFH3F8@0A6 OQ8 NA@Q8D S E/NF A OQ8 R03EQ8 H36/,/EAOF8 W3F Q8@F6@A6 FO

RQU/F06Q F6 FO ]S36@AH/F6@Q W3F @F6RA6 36 EQ,Q NF L3H/ONANY hA hFS NF

`FEF6NF6,/A F8@AUOF,F 36 HA0,Q ROQUAO EA0A @QNQ FO @F00/@Q0/Q 6A,/Q6AOD S 83

NF8A00QOOQ S AEO/,A,/\6 ,Q00F8EQ6NF A OA8 ii]]Y hA iQH36/NAN aAOF6,/A6A @F6/A

N30A6@F FO RQU/F06Q NFO _A0@/NQ _QE3OA0 H3,LQ8 HA8 HF,A6/8HQ8 W3F ALQ0A EA0A OA

A@F6,/\6 NF OA8 EF08Q6A8 F6 8/@3A,/\6 NF NFEF6NF6,/AD S ,/@A AOR36Q8 NF FOOQ8Y jQ 8F

E3FNF NF,/0 W3F OA8 EF08Q6A8 NFEF6N/F6@F8 6Q @F6PA6 E0Q@F,,/\6 N30A6@F F8F

EF0/QNQY kAO@A6 NF,0F@Q8 NF OA lF6F0AO/@A@ W3F HFfQ0F6 OA AEO/,A,/\6 NF OA hFS NF

`FEF6NF6,/AY Z OQ8 E0QE/Q8 AS36@AH/F6@Q8 W3F @0AUAfA6 N/0F,@AHF6@F ,Q6 OA8

EF08Q6A8 NFEF6N/F6@F8 8AUF6 U/F6 OA8 8QO/,/@3NF8 W3F @/F6F6 EF6N/F6@F8 NF

TAOQ0A,/\6Y iQ6,O3SF N/,/F6NQ W3F 83 R03EQ AEQSA @QNA8 OA8 /6/,/A@/TA8 A ^ATQ0 NF

OA8 EF08Q6A8 NFEF6N/F6@F8D EF0Q 8/FHE0F W3F 6Q 8F ^AO8FF6 OQ8 NA@Q8D E3F8

F6@Q6,F8 OF8 QUO/RA6 A AU8@F6F08FY

`Y mQ8FE aAO /6N/,A W3F OQ8 NA@Q8 NF `Y a/,F6@F bUQ0 NFUF6 HA@/XA08FD E3F8 F6 F8@Q8

HQHF6@Q8 LAS @0F8 TF,F8 HA8 8QO/,/@3NF8 W3F A6@F8D E3F8 N30A6@F FO RQU/F06Q8

A6@F0/Q0F8 NFO _A0@/NQ _QE3OA0 6Q 8F A@F6NPA A OA8 EF08Q6A8 S F8@Q E0QN3,PA 36A

NF8,Q6[A6XA @Q@AO F6 FO 8/8@FHAY i3A6NQ LA6 ,QHF6XANQ LA LA,F0 8F F^F,@/TA8 OA8

AS3NA8D 8F LA6 H3O@/EO/,ANQ EQ0 @0F8 OA8 8QO/,/@3NF8Y nF,Q6Q,F W3F @QNATPA LAS 36A

O/8@A NF F8EF0A NF EF08Q6A8 W3F 8F F6,3F6@0A6 F6 36A 8/@3A,/\6 ,0/@/,AD S W3F NFUF6

A3HF6@A0 OQ8 F8^3F0XQ8 NFO ]S36@AH/F6@Q S NF OA8 NFHd8 ANH/6/8@0A,/Q6F8 EA0A

A@F6NF0 OA NFEF6NF6,/AY

`Y ]OUF0@Q oQ00AOUA A,OA0A W3F VO 6Q N/,F W3F OQ8 NA@Q8 NF `Y a/,F6@F bUQ0 6Q 8FA6

/HEQ0@A6@F8Y _F0Q OQ8 83SQ8 8Q6 ,Q6@36NF6@F8p 36 qrs NF 0FN3,,/\6 NF OA O/8@A NF

F8EF0A S 36 tus HA8 NF EF08Q6A8 A8/8@/NA8Y gO E0QUOFHA 6Q F8@A F6 W3F ^AO@F6

NF,0F@Q8 A3@Q6\H/,Q8 NF NF8A00QOOQ NF OA hFS NF `FEF6NF6,/AD 8/ 6Q F6 W3F 6Q 8F OA

NQ@A NF 83[,/F6@F E0F83E3F8@QY iQ6@F8@A A `vY wv iQ68QOA,/\6 oA0AXQ6A W3F 83

^Q0HA,/\6 EQOP@/,A @AHU/V6 @/F6F 0FE0F8F6@A6@F8 F6 OA8 iQ0@F8D S NF8FHEFeA6 36

EAEFO H3S A,@/TQ F6 OA NF^F68A NFO 8/8@FHA NF NFEF6NF6,/AY ] `vY wvY b8AUFO ]OUAOA@

OF A,OA0A W3F 83 EA0@/NQ 6Q LA W3F0/NQ RQUF06A0 F6 ,QAO/,/\6 ,Q6 i/3NANA6Q8D W3F
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�� ¦���� ��� ������¢ ���� ��� £������ ¥� ������ ��� �������������� �� ��� �������

�� � �� ¡�����  ������ �������� � �� �����£�� �� ���������� ��� ��������� ����� ���

�������� ��� ��¦�� ���������� ������� � �� �������� ��� ��  ¥���������� �� ���

����������� ��� ������¢ ¥ ��� ��������§� ���£�������������  � �����£�� �� ¤��¨©�

�� �������� ��� �� �������� ���� �� ������� �� �� ��������¢ ���� �� ���������

���¦��� �����¦������� ����� �� ������ ¥ �� ��¥�  � �����£�� ��� ¦���� ¤������ �� ����

��� ¥� �� ¦�����ª� ��� ��  ¥���������� ������� ������ �����£�� ����� ��� ���������

�� �� ��������ª�¢ ������ �� ��¥�� ��������� �� ��£����� ��� ��������� �� ������

�«������������ �� ��� �� ���������� �� §��� �� ¬�������� �����¢ ��� �� ������

��¥ �������� �� �������� ¥ �� ������ ������� ®� ��������� �� ��¯�����¢

������������ �� �������� ����� �� ������ �� ����������� �� �¥���� �� ����¦�����

������¢ ¦������ � ����� ������ ��� �������� �� �������� ¥ ������ �����������

 ���������� ��� ���£����� �������� ����������� ������ ��� ��������¢ ���� �� ¦����

����� � ����� �� £�� ��� �� ��¯����� �� ��������� � �� £�� � ����� ����� �����¦���

��� �� ��������� �� ��£�����¢ ���� � ��� ��°�������� ��� �������� �� ®�¥ �������

���� ��������� ���£� ���������

��  ������ �������� �«����� ��� ���� �� ������� ��� ��� �±����� ² ¥ ³ �� ��

���������¢ ���� �� �� ����� ´ ��������� ��� ����� ���£������� �¯����� �� ���������

�� ���ª���� ´³ �� �� ®�¥ �� ������������

µ��������� �� ���  �������� ����������� � ��� ��� ����������� �������� ��� ���

�����¦�� ��� ����� �������� ��  ¦����� ���������� �� ��� ����������� ���

 ¥����������¢ ¥ �����§ ��� �������� ����� ��� ����¢ ¥� ��� �� �� ���� ��

 ¥���������� ����� �� ����� �� �����¦�¢ ������ �� ��¦���� �����¦��� ����������

�� ��� �¥��� ���������� � ������� ��� ��  ¥���������� ���� �£������ �����¦��

��� ������ ����������� � ��� ����°������� �� �¥���� ���������
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+ 6: A:D:EHEI MDH NOPE:RHEAH T: A:NUXYD XZ[ONXP\: [HEH \ON N:E]XRXON ^ [HEH \ON
[EO_:NXODH\:N ^H :`aHMNUON [OEbM: TMEHDU: \H REXNXN ]X:EOD ZM\UX[\XRHTH \H T:ZHDTH ^
Z:EZHTON \ON E:RMENONc

+ 6: TXNREXZXDHD [ONXUX]HZ:DU: H\AMDHN RXERMDNUHDRXHN d_HZX\XHN DMZ:EONHN ROD
XDT:[:DT:DRXH T: NMN XDAE:NONe ZX:DUEHN bM: OUEHNf ZMRaO ZIN RHNUXAHTHN
HRUMH\Z:DU:f dZODO[HE:DUH\XTHT O NO\:THTe DO NOD U:DXTHN :D RM:DUHc

gOE UOTO :\\Of :\ hEM[O 6ORXH\XNUH [E:N:DUH [HEH NM RODNXT:EHRXYD ^ H[EOPHRXYD [OE :\ g\:DO
\ON NXAMX:DU:N HRM:ETONi

j\ [\:DO T:\ k^MDUHZX:DUO T: gklgmnokp qDNUH H\ hOPX:EDO T: jN[HrH Hi

sc n:_OEtHE :\ g\HD uODR:EUHTO T: [E:NUHRXOD:N PINXRHN T: N:E]XRXON NORXH\:N T:NT: \H
kTZXDXNUEHRXYD h:D:EH\ T:\ jNUHTO [HEH RODNO\XTHE ^ T:NHEEO\\HE \HN :NUEMRUMEHN T: \ON
N:E]XRXON NORXH\:N T: HU:DRXYD [EXZHEXHf HNv ROZO NMN _MDRXOD:N ^ [E:NUHRXOD:N
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ÀÁÂÃÄÅÆÇÁÈ ÉÄÊÂËÈÌÍÊËÃÎ ËÊ ÍÁÂÁ ÃÁÀÆÌÊ Ï ÁÐÈÌÃ ÅËÇÆÇÌÃ ÇË ÑÈÁÐËÀÀÆÒÂ ÑÌÈÌ
ÀÁÂÃÄÅÆÇÁÈÌÃ Ï ÀÁÂÃÄÅÆÇÁÈËÃ ÇË ËÂËÈÓÔÌ ËÊÕÀÐÈÆÀÌÖ ×ÃÐÌ ÅËÇÆÇÌ ÊËÃ ÑÌÈËÀË ÍÆËÂÎ
ÑËÈÁ ÊÌ ÀÁÂÃÆÇËÈÌÂ ÆÂÃÄØÀÆËÂÐËÖ ×Ê ÙËÌÊ ÚËÀÈËÐÁ ËÃÐÌÍÊËÀË ÛÄË ÌÂÐË ÄÂÌ ÃÆÐÄÌÀÆÒÂ ÇË
ÆÅÑÌÓÁÎ ÊÌÃ ËÅÑÈËÃÌÃ ËÊÕÀÐÈÆÀÌÃ ÇËÍËÈÜÂ ÆÂÇÆÀÌÈ Ì ÊÁÃ ÀÊÆËÂÐËÃ ÛÄË ÌÀÄÇÌÂ Ì ÊÁÃ
ÃËÈÉÆÀÆÁÃ ÃÁÀÆÌÊËÃÎ ÊÁÀÌÊËÃ Ï ÌÄÐÁÂÒÅÆÀÁÃÎ Ï ÃÆ ËÃÐÁÃ ÑÌÓÌÂ ËÊ ÝÞß ÇË ÃÄÃ àÌÀÐÄÈÌÃ ÂÁ
ÃË ÀÁÈÐÌÈÜ ËÊ ÃÄÅÆÂÆÃÐÈÁÖ áËÈÁ ÃË ÈËØËÈË âÂÆÀÌÅËÂÐË Ì ÊÌ ËÊËÀÐÈÆÀÆÇÌÇÎ Ï ÂÁ ÐÆËÂË ËÂ
ÀÁÂÃÆÇËÈÌÀÆÒÂ ËÊ ÃÄÅÆÂÆÃÐÈÁ ÇË ÓÌÃÖ áÁÈ ÁÐÈÁ ÊÌÇÁ ÊÌ ÅËÅÁÈÆÌ ãÄÃÐÆØÀÌÐÆÉÌ ÇËÊ ÙËÌÊ
ÚËÀÈËÐÁ ÇÆÀË ÛÄË ËÊ ÀÁÃÐË ÐÁÐÌÊ ËÃÐÆÅÌÇÁ ÇË ÊÌÃ ÅËÇÆÇÌÃ ÂÁ ÐÆËÂË ÆÅÑÌÀÐÁ
ÑÈËÃÄÑÄËÃÐÌÈÆÁÖ áËÈÁ ËÃÁ ÂÁ ËÃ ÀÆËÈÐÁÎ ÑÄËÃ ÌÄÂÛÄË ÂÁ ÐËÂÓÌ ÆÅÑÌÀÐÁ ËÂ ÊÁÃ
ÑÈËÃÄÑÄËÃÐÁÃ ÓËÂËÈÌÊËÃ ÇËÊ ×ÃÐÌÇÁÎ ÃÆ ÛÄË ÊÁ ÐÆËÂË ËÂ ÊÁÃ ÑÈËÃÄÑÄËÃÐÁÃ ÇË ÊÁÃ
ÌÏÄÂÐÌÅÆËÂÐÁ Ï ÊÌÃ ääååÎ ÛÄÆËÂËÃ ÐËÂÇÈÜÂ ÛÄË ÇËÐÈÌËÈ ËÊ ÀÁÃÐË ÇË ÐÌÊËÃ ÅËÇÆÇÌÃ ÇË
ÁÐÈÌÃ ÑÌÈÐÆÇÌÃ ÑÈËÃÄÑÄËÃÐÌÈÆÌÃ ÛÄË ÐÌÅÍÆÕÂ ÃÁÂ ÆÅÑÁÈÐÌÂÐËÃÖ æÁÇÌ ÅËÇÆÇÌ ÃÄÑÁÂË
ÄÂ ÓÌÃÐÁ ÇË ÑÈÁÓÈÌÅÌÃÎ ÇË ÑËÈÃÁÂÌÊÎ ËÐÀÖ ×Â ËÃÐË ÀÌÃÁ ËÊ çÁÍÆËÈÂÁ èÌ èËÀèÁ ÈËÀÌËÈ
ÐÁÇÁ ËÊ ÀÁÃÐË ËÂ ÁÐÈÌÃ ÌÇÅÆÂÆÃÐÈÌÀÆÁÂËÃ ÑÄÍÊÆÀÌÃÎ ÇËÀÆÇÆËÂÇÁ ÑÁÈ ËÊÊÌÃÖ ×ÃÐË ÙËÌÊ
ÚËÀÈËÐÁ ÃÄÑÁÂË ÄÂ ÆÅÑÁÈÐÌÂÐË ÆÅÑÌÀÐÁ ÑÈËÃÄÑÄËÃÐÌÈÆÁ ÑÌÈÌ ÊÁÃ ÌÏÄÂÐÌÅÆËÂÐÁÃ Ï
ÑÌÈÌ ÊÌÃ ääååÎ ÛÄË ÂÁ ËÃÐÜ ÑÈËÉÆÃÐÁ ÂÆ ÑÌÀÐÌÇÁ ËÂ ËÊ äÁÂÃËãÁ æËÈÈÆÐÁÈÆÌÊ ÇË éËÈÉÆÀÆÁÃ
éÁÀÆÌÊËÃÖ æÌÅÑÁÀÁ ÃË ÓÌÈÌÂÐÆêÌ ÛÄË ÊÌÃ ÌÇÅÆÂÆÃÐÈÌÀÆÁÂËÃ ÀÁÂ ÃËÈÉÆÀÆÁÃ ÃÁÀÆÌÊËÃ
ÉÌÏÌÂ Ì ÌÃÄÅÆÈ ËÊ ÀÁÃÐËÎ ÀÁÂ ÊÁ ÛÄË ÑÄËÇËÂ ÀÈËÌÈÃË ÇËÃÆÓÄÌÊÇÌÇËÃ ÐËÈÈÆÐÁÈÆÌÊËÃÖ
æÌÅÑÁÀÁ ÃË èÌÂ ÐËÂÆÇÁ ËÂ ÀÄËÂÐÌ ÊÁÃ ÃÆÃÐËÅÌÃ ÇË ÑÈÁÐËÀÀÆÒÂ ÏÌ ËëÆÃÐËÂÐËÃÖ áÁÈ
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ÓóÕÎÓÖË ÒÐÓ ÔË ÖÛÑÍ ÐÚË ÖÐÓÎ×Ó ÜÍÚ×ËÎ ÜÍÚ äí ÞÚÜËÎÚË ñÛàÚÓÖ ÜÍÙÍ ÜÍÚÜÓïËÊËâ Ï

ÒÐÓ ÓÊ ËÏÐÚ×ËÙÛÓÚ×Í ÓÖ ËÔÍÎË ÙÐÜÔÍ ÙËÖ ÕËÎ×ÛÜÛÕË×ÛßÍ àÎËÜÛËÖ Ë ÖÐ ×ÎËÌËïÍÝ

ìÍÚÖÛÑÓÎË ÙÐÏ ÕÍÖÛ×ÛßË ÊË ×ËÎÓË ÎÓËÊÛãËÑË ÕÍÎ äÝ åÍËÒÐæÚ çØÎÎËàË Ï äí ÞÚÜËÎÚË

ñÛàÚÓÖâ Ï ÓÖ×Ë ÖÓàÐÎË ÒÐÓ ×ËÙÌÛèÚ ÊÍ ÖÓÎØ ÊË ÒÐÓ ÎÓËÊÛÜÓ äÝ ôÐÛÊÊÓÙ îÍÚ×ÍÎÍÝ

õÛÚËÊÙÓÚ×Ó ÑÓÖÓË Ë ÊË ÜÍÚÜÓïËÊË ÙÐÜÔË ÖÐÓÎ×Ó ÓÚ ÖÐ ÚÐÓßÍ ÕÎÍÏÓÜ×Í ÒÐÓ ÕÓÎÙÛ×ÛÎØ Ë

öËÛÕÍÎ×Ë ÜÍÚ×ËÎ ÜÍÚ ÐÚ ÚÐÓßÍ ÜÛÐÑËÑËÚÍÝ

÷øù úûüýþÿ ! 
úüýû���ÿù

äÝ åÍÖè òÚ×ÍÚÛÍ ñËÊßËÑÍÎ ÔËÜÓ ÎÓêÓÎÓÚÜÛË Ë ÊË ÙÍÜÛáÚ ÕÎÓÖÓÚ×ËÑË ÕÍÎ ÓÊ àÎÐÕÍ

öÍÕÐÊËÎ ÓÚ ÊË ÖÓÖÛáÚ ÍÎÑÛÚËÎÛË ËÚ×ÓÎÛÍÎ ÑÓÊ ÕÊÓÚÍ ÎÓÊË×ÛßË ËÊ ÎÓÜÍÚÍÜÛÙÛÓÚ×Í ÑÓ ÊË

×ËÎÓË ÑÓ ÊËÖ êÐÓÎãËÖ Ï ÜÐÓÎÕÍÖ ÑÓ ÖÓàÐÎÛÑËÑ ÑÓÊ ÞÖ×ËÑÍâ ÑÛÜÛÓÚÑÍ ÒÐÓ ÔËÌæË

ËÕËÎÓÜÛÑÍ ÓÚ ÊË ÕÎÓÚÖË ÖÓà0Ú ÊË ÜÐËÊ Ë ÊÍÖ ÕÍÊÛÜæËÖ ÑÓÖÕÊËãËÑÍÖ Ë :ËÎÜÓÊÍÚË ÖÓ ÊÓÖ

ÔËÌæË ÑËÑÍ ÕËÎË ÜÍÙÓÎ ÓÊ ÑæË ÑÓ 3ËßÛÑËÑ ËÊÌáÚÑÛàËÖ Ï ÙËÜËÎÎÍÚÓÖâ ÊÍ ÒÐÓ

ÑÓÙÐÓÖ×ÎË ÊË ÕÍÜË Ð×ÛÊÛÑËÑ ÑÓ ÓÖ×Ë ÜÊËÖÓ ÑÓ ÙÍÜÛÍÚÓÖ ÖÍÌÎÓ ËÖÐÚ×ÍÖ ËïÓÚÍÖ ËÊ

ÙÐÚÛÜÛÕÛÍÝ

äÝ 9ÛÜÓÚ×Ó $ÌÍÎ ÊÓ ÜÍÚ×ÓÖ×Ë ÒÐÓ ÓÊ îÛÚÛÖ×ÓÎÛÍ ÔË ÛÚÛÜÛËÑÍ ÐÚ ÕÎÍÜÓÑÛÙÛÓÚ×Í ÕËÎË

ËÜÊËÎËÎ ÊÍ ÍÜÐÎÎÛÑÍÝ

é ÚÍ ÔËÌÛÓÚÑÍ Í×ÎÍÖ ËÖÐÚ×ÍÖ ÒÐÓ ×ÎË×ËÎâ ÊË òÊÜËÊÑæË?öÎÓÖÛÑÓÚÜÛË ÑË ÕÍÎ GÚËÊÛãËÑË ÊË

ÖÓÖÛáÚâ ÊÓßËÚ×ØÚÑÍÖÓ ÊË ÙÛÖÙË Ë ÊËÖ ���H� ÔÍÎËÖ ÑÓÊ ÑæË �� ÑÓ ÑÛÜÛÓÙÌÎÓ ÑÓ ����â

ÑÓ ÊÍ ÒÐÓ ÜÍÙÍ ñÓÜÎÓ×ËÎÛÍ ÑÍÏ êÓÝ

ä$ë$ôÞ3ì$òÝ? öËÎË ÔËÜÓÎ ÜÍÚÖ×ËÎ ÒÐÓâ ÜÍÚêÍÎÙÓ Ë ÊÍ ÑÛÖÕÐÓÖ×Í ÓÚ ÓÊ ËÎ×æÜÐÊÍ J� ÑÓÊ

2ÓàÊËÙÓÚ×Í ÑÓ 1ÎàËÚÛãËÜÛáÚâ õÐÚÜÛÍÚËÙÛÓÚ×Í Ï 2èàÛÙÓÚ åÐÎæÑÛÜÍ ÑÓ ÊËÖ ÞÚ×ÛÑËÑÓÖ

ëÍÜËÊÓÖâ ÊË ÕÎÓÖÓÚ×Ó ËÜ×Ë ÔË ÖÛÑÍ ËÕÎÍÌËÑËâ ÓÚ ÊÍÖ ×èÎÙÛÚÍÖ ÒÐÓ GàÐÎËÚ ÓÚ ÓÊ

ËÜÐÓÎÑÍ ÑÓ ËÕÎÍÌËÜÛáÚâ ÓÚ ÊË ÖÓÖÛáÚ ÜÓÊÓÌÎËÑË ÓÊ ÑæË �� ÑÓ êÓÌÎÓÎÍ ÑÓ ����Ý

	B<�� �F �� C�
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* +,-./45,6 78;5 =87 >@AD@ E/487 I8= I-, >KLM>L>@MN6 .4OP-, =, Q/4487./;8;5

Q/;P/Q,5R4-, - 7/5, =, +487-IO;Q-, I8 =S,=Q,=I877,6 T4,U VT*WXY Z*[\]^ _`ZXa6

,77-75-I, I8= 78Q485,4- I8 =, b/4./4,Q-c6 T4U d4,;Q-7Q/ e,P-84 Y=/f8== \g7856 87

48g;8-h8; 8; =, 7,=, I8 .=8;7 I8 =, b,7, b/;7-75/4-,=6 , i I8 Q8=8f4,4 7877-c

/4I-;j4-,6 8; .4-k84, Q/;P/Q,5R4-,6 8=7 k8kf487 I8 =, b/4./4,Q-c lg8 , Q/;5-;g,Q-c

7S8h.48778;A

*Yb*YmXTT* n +[XTVmX^\*A V7,f8= Z,45o; _ck8p qb/k.4/ko7 .84 +,-./45,r

[X_Vms[TLXTA

e/78. t,= bg8P,7 qb/k.4/ko7 .84 +,-./45,r

W8,54-p e-ku;8p e-ku;8p qb/k.4/ko7 .84 +,-./45,r

X;Q,4;, T-v;87 T8v48==87 qb/k.4/ko7 .84 +,-./45,r

a,-4, Z,45o;8p bE-7f845 qb/k.4/ko7 .84 +,-./45,r

*;5/;- \/448w/ Z,58g qb/k.4/ko7 .84 +,-./45,r

t-Q8;5 b-7Q,4 bE-7f845 q_4g. T/Q-,=-75,r

Z,4o, V7,f8= *=f,=,5 *78;7- q_4g. T/Q-,=-75,r

[-Q,4I W8;==/QE b,k./7 q_4g. T/Q-,=-75,r

V7,f8= Z,45o;8p d844,;I-7 q_4g. T/Q-,=-75,r

*=f845/ \/44,=f, b,k./7 q+smxXyr

Z,4o, \8487, t84Iz b,;58 q+smxXyr

t-Q8;58 Vf/4 *78;7- q_4g. +/.g=,4r

Z,4o, V7,f8= bE-7f845 *=,f,g q_4g. +/.g=,4r

Z,4o, X75E84 _-= T/=84 q_4g. +/.g=,4r

Yg-7 \/k,7 [cI8;,7 *;5/;-/ q_4g. +/.g=,4r

Z,4o, b/;7g8=/ Y-7,4I8 Z,4o; q_4g. +/.g=,4r

*=8{,;I4/ _g5-u448p Z,45o;8p q_4g. +/.g=,4r

m878k.,4,I/7 b-7Q,4 ^,P,44/ q_4g. +/.g=,4r

Z,4o, b/;7/=,Q-c; \,4,p/;, W,wg=7 qb-gI,I,;/7r

e/7u *;5/;-/ T,=P,I/4 +,48I87 qb-gI,I,;/7r

TXb[X\*[VA d4,;Q-7Q/ e,P-84 Y=/f8== \g785

^/ ,77-758-h8;6 .84R 8hQg78; =, 78g, ;/x,77-75O;Q-,6 =, 48v-I/4,6 T4,U a,-4, Z,45o;8p

bE-7f845 qb/k.4/ko7 .84 +,-./45,r - 8= 48v-I/46 T4U [-Q,4I W8;==/QE b,k./7 q_4g.

T/Q-,=-75,rU

|}~��� �� �� ��
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½� �¤¨£¤©�£¦��ª �������� �� ¾���� �� ¹�«��� ¥���� ���������� ��� �� �²������

������ �����»��� ��� ¼���

³� ¿£À�Á¦�Â¤� Â¤�¦ �ÂÀ¦¤Á© ¦ �¢�©¤Á¦À¦¥¦©�© ª §½±Ã®¯§°®�¨¿ ª ����«����

�� ����� ���� º��� ����������� � �� ���� Ä������ � � �� ���� ������ ���� ¼������
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ÇÜÝÞÜÇßÖ ØÌ Þà ØáÓÍÏ×âÎÌÖ ÚÛ ÇÇÝÞÜÇßÖ ØÌ Çã ØÌ ÚÓÔÌäâÎÌ Ñ ÚÛ

ÇÞÝÞÜÇßÖ ØÌ åÜ ØÌ ÚÓÔÌäâÎÌÉ

¥²�������� ¼�����µ����� � ������� ��� �����«�� ���  ��� ¼������� ��� Ä������ ¦����

��������� ·�� ·���� ����� �� ����� �²����«���� �� �²���� �� �� ������ ����������»���

�¬ §§®¯§°� �� §³ �� ��«������ � ¶ �� ������«�� �� «������ ��� ������  ������ ��

�²�º���������
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 øü �� øü ÿ��ü50ûü�
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`abcdefgh h ih jefkefhlbm gncblbkhi op ih leffpqkecorclbh shtnoh opq op iauivbgh
qpqqbm efobcwfbh opi xipy qptecq lecqvh pc pi zptbqvfp {pcpfhi op ih jefkefhlbmy pi
fpqng opi |nhi }q pi qpt~pcv�
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 ��

¤i xip pc |npoh hqqh¥pcvhv¦

§¨ ©ª«¬ª®¬¯®¨° ¬ª©±²³«¯±´© µ¯«®µª© ¶ª¬ ²·®²«®²µ¯® ¯ ¬ª¸¯µ±¬¯ª©
µª²ª¸®µª© µª© µª ²·¹²¯º® ©ª©©¯» ±¬µ¯´¼¬¯® µª² ¶²ª¨

¤c legkibgpcv op i½pqvh¥ibv pc piq hfvblipq ¾¾¦¾¿hÀ b ÁÂ¦¾¿pÀ op ih Ãipb op ¥hqpq op
frtbg ielhiy b Á¾ opi zptihgpcv o½efthcbvÄhlbmy dnclbechgpcv b frtbg ÅnfÆobl op ipq
pcvbvhvq ielhiqy q½bcdefgh h ih jefkefhlbm gncblbkhi op ipq zpqeinlbecq o½Çilhiobh b
zptboefbpq opipthopq o½wfph shtnopq opq op i½uivbgh qpqqbm efobcwfbh opi xipy
qptecq lecqvh pc piq iib¥fpq leffpqkecpcvq op ih jefkefhlbmy pi fpqng op ipq |nhiq
}q pi qpt~pcv�
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¤c legkibgpcv op i½pqvh¥ibv pc piq hfvblipq ¾¾¦¾¿hÀ b ÁÂ¦¾¿pÀ op ih Ãipb op Öhqpq op
zrtbg Ãelhiy q½bcdefgh h ih jefkefhlbm gncblbkhi opiq hlefoq op ih ×ncvh op {eØpfc

Ãelhi hoekvhvq opq op i½uivbgh qpqqbm efobcwfbh opi xipy qptecq lecqvh pc ipq hlvpq
leffpqkecpcvqy pi fpqng op ipq |nhiq pq opvhiih�
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ghi ij kijlmno ki pq jihq krspi trulrjvtvw xntovtq v yhmzkvtq{ v ki pq jihq

limuqonotvq v ijlitvqpvx|qtvw{ jv sio jiox xqp lmijhultvw ki

oqxhmqpijq vhmvj xqoxhu{ lh}hij v kih jim mi~vjqkq io ~vq yhmvjkvttvroqp�

�i}roj ip ghi ij kvjlrjq io p�qmx� ���� ki pq �piv k�i�lmrlvqtvw �rm�rjq{ p�i�lmrlvqx

xvokm� kmix qp �ix ghi ji pv ppvhmi{ iotqmq ghi i�vjxvjtq pvxv}v r mithmj liokiox{ pq

vokiuovx|qtvw �oj qp pzuvx io ghn i�vjxvjtq tro�rmuvxqx ioxmi qghipp v

p��kuvovjxmqtvw{ ghikqox io xrx tqji jhsrmkvoqkq qghijxq ppvhmquiox lmr~vjvroqp qp

mijhpxqx kip pvxv}v�

��qmx� ��� kip �itmix ki �� k�qsmvp ki ����{ lip ghqp j�qlmr~q ip �i}pquiox ki pq �piv

k�i�lmrlvqtvw �rm�rjq{ ijxqspiv� ghi ghqo i�lmrlvi ip uhovtvlv{ trmmijlro q

p��yhoxquiox io lpi{ qkrlxqm ipj qtrmkj io uqxnmvq k�i�lmrlvqtvw ghi tro�rmui q pq

�piv r q qghijx �i}pquiox xvo}hio tqm�txim ki mithmmvspij io ~vq qkuvovjxmqxv~q r

troxiotvrjq� �o ipj qpxmij tqjrj{ pq milmijioxqtvw k�qghijxij ioxvxqxj trmmijlro q

p��ptqpki{ jioji limyhkvtv ki pq trulixnotvq kip �r~imoqkrm tv~vp io ip jhl�jvx

mi}hpqx lim p�qmxvtpi �� ki pq �piv }ioimqp� �ghijxj lmvotvlvj or jimqo qlpvtqspij

ghqo pij ormuij ki mn}vu prtqp r k�hmsqovjui{ qp �ix ghi ij mi�imiv� p�qmxvtpi �� ki

pq �piv{ ijxqspvjghio tmvximvj ijlitvqpj ki trulixnotvq�

�p jih xrmo p�qmxvtpi �� ki pq �piv k�i�lmrlvqtvw �rm�rjq kiximuvoq ghi pij

i�lmrlvqtvroj ghi ij kh}hio q ximui lim mqw k�hmsqovjui v pij ghi io ghqpji~rp

tqj miqpvx|io pij ioxvxqxj prtqpj j�qyhjxqmqo q p�i�lmijjquiox kvjlrjqx io pq �piv ki

mn}vu prtqp v qpxmij qlpvtqspij{ v io ip or lmi~vjx io ippij{ qp troxvo}hx ki pq lmijiox{

qus pij urkv�tqtvroj ji}�ioxj�

�q� �ij �qthpxqxj qxmvsh�kij io qghijxq �piv q p��kuvovjxmqtvw r qhxrmvxqxj

}r~imoqxv~ij ghi io ippq j�ijuioxio{ trmmijlrokmqo zoxi}mquiox{ io ipj qjjhulxij

ki pij �rmlrmqtvroj �rtqpj{ q qghijxij r qpj rm}qovjuij ijlitvqpj ghi io ipj

uqxiv�rj voxim~ioio{ v jioji pvuvxqtvw ki p�qhxroruvq ghi ji�pj trotikiv� io pij

kvjlrjvtvroj ~v}ioxj�

��qmx� �����v ki pq �piv ������{ ki � k�qsmvp{ mi}hpqkrmq ki pij sqjij kip mn}vu prtqp

qxmvshiv� qp �pi pq kvjlrjvtvw ki kijlijij io uqxnmvq ki pq jihq trulixnotvq xrx q��

k�qtrmk qus ip ghi ij kvjlrjq io pq �piv mi}hpqkrmq ki pij �vjiokij prtqpj�

�im xrx p�qoximvrm p��yhoxquiox �pi lim uqyrmvq{ qus �� ~rxj q �q~rm kipj uiusmij

kipj }mhlj �rulmruzj{ �rtvqpvjxq{ �rk��  v �rlhpqm{ v � qsjxiotvroj kipj uiusmij

kip �mhl �vhkqkqorj{ qtrmkq�

��¡¢���� �lmr~qm v kvjlrjqm pq kijlijq{ qv�z tru mitronv�im p�rspv}qtvw itro�uvtq

lim vulrmx ki ���������{��£ qus t�mmit q pq lqmxvkq pq lqmxvkq ����� ����� kip

lmijjhlrjx ~v}iox q �q~rm ki pq �mq� ¤vtioxq �pwj �qjxrm v pq �mq� �ulqmr �pwj �qjxrm

io pq uqxiv�q lmrlrmtvw ghi rjxioxi pq xvxhpqmvxqx jrsmi ip s¥{ trokvtvroqkq qp �ix

ghi pq urkv�tqtvw ki tmnkvxj qlmr~qkq lim qtrmk lpioqmv ki �� ki or~iusmi ki

���� jv}q ki�ovxv~q�

¦§¨©ª« ¬ ®¯ °¬
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%' )*'+ 8;=';AFGG' ;J *FJKF*' LMF Q'R' ;' UFKJ=JV AWJXQZ*\F UF* FG=*JK J '\] F;G

*FLMJGJKG ;F^';G+

_` abcbdefg dhijfk l mnompqrostgu l vhijw xbk tgus vucjijsfk

dhijfkjdef dhagb bk yjcfczfvbce xbk djdebvf x{fuehchvjf j

febcijw f kf xbsbcx|cijf`

%W8}MXK'\FXK ~;F� UF* \'}Z*J'� '\] �� �ZKG ' Q'�Z* AF;G \F\]*FG AF;G ^*MUG

�Z\U*Z\�G� )Z=J';JGK'� ~ZA��� J �JMA'A'XZG� J � ']GKFX=JZXG AF;G \F\]*FG AF; ^*MU

~ZUM;'*� 'U*Z�' ;' \Z=JV AF; ^*MU )Z=J';JGK' GZ]*F �X'XR'\FXK AF; GJGKF\'

AW'MKZXZ\J' J 'KFX=JV ' ;' AFUFXA�X=J'� F; KFXZ* ;JKF*'; AF ;' LM'; �G F; GF^�FXK�

��~�)���� �� �����)

�X ���� FG �'X =Z\U;J* �� 'X�G AFG LMF KJX^M�G ;;Z= ;W'U*Z�'=JV AF ;' %;FJ ��������

AF �� AF AFGF\]*F� AF U*Z\Z=JV AF ;W'MKZXZ\J' UF*GZX'; J 'KFX=JV ' ;FG UF*GZXFG

FX GJKM'=JV AF AFUFXA�X=J'+ �; ]';'XR LMF Q'X F;G '^FXKG GZ=J';G� F; \Z�J\FXK

'GGZ=J'KJM� ;FG U;'K'QZ*\FG AWMGM'*JG J ;' \'}Z*J' AF ;FG QZ*=FG UZ;�KJLMFG �G

=ZJX=JAFXK� F; �Z�F*X AF; ~'*KJK ~ZUM;'* �' 'K'='K J AF]J;JK'K F; )JGKF\'� '\] ;FG

GFMFG *FQZ*\FG J *FK';;'AFG U*FGGMUZGK�*JFG+

�; )JGKF\' UF* ' ;W8MKZXZ\J' J 8KFX=JV ' ;' �FUFXA�X=J' �)88�  =Z\UK'�' '\] MX

=';FXA'*J AWJ\U;'XK'=JV UF* ' MX AFGU;F^'\FXK ^*'AM'; LMF FG �' 'X'*

AFGFX�Z;MU'XK GF^ZXG F; U*F�JGK �XG ' ;W'**J]'A' '; �Z�F*X AF; ~'*KJK ~ZUM;'*+ 8

U'*KJ* AW'LMFKG \Z\FXK FG �'X GM==FJ* F;G *FK*Z=FGGZG J ;FG *FK';;'AFG+ ¡M'X KZK }MGK

UZ*K'�FX MX \FG '; UZAF*� '; AFGF\]*F AF ����� �'X U'*';JK¢'* F; =';FXA'*J

AW'U;J='=JV AF ;' %;FJ+

~ZGKF*JZ*\FXK� FX F;G U*FGGMUZGKZG ^FXF*';G AF ;W�GK'K AF ����� �'X F;J\JX'* ;'

U'*KJA' =Z**FGUZXFXK '; XJ�F;; '=Z*A'K LMF 'G=FXAJ' ' �£� \J;JZXG AWFM*ZG+ 8LMFGK

XJ�F;; AF �X'XR'\FXK LMF U*F�FM ;' %;FJ �' KZ*X'* ' GF* GMU*J\JK FX F;G

U*FGGMUZGKZG AF ����� ����� ���¤� ���� J ����+

�; UF*XJ=JVG ¥FJ'; AF=*FK ;;FJ �������� AF �� AF }M;JZ;� AF \FGM*FG UF* ' ^'*'XKJ*

;WFGK']J;JK'K U*FGGMUZGK�*J' J AF QZ\FXK AF ;' =Z\UFKJKJ�JK'K� �' JXK*ZAMJ* XZ\]*ZGFG

\ZAJ�='=JZXG� FX ;' *F^M;'=JV AF; )JGKF\'� LMF �'X ='MG'* MX FXZ*\F UF*}MAJ=J '

;FG UF*GZXFG FX GJKM'=JV AF AFUFXA�X=J'+

�XK*F \Z;KFG ';K*FG� AFGK'LMFX ;' *FAM==JV FX MX ��¦ AF ;W'UZ*K'=JV AF

;W8A\JXJGK*'=JV �FXF*'; AF ;W�GK'K UF* '; �X'XR'\FXK AF; XJ�F;; \�XJ\§ ;' *FK';;'A'

AF; �¤¦ FX ;' U*FGK'=JV F=ZX¨\J=' UF* =M*FG FX ;WFXKZ*X Q'\J;J'*§ ;WF;J\JX'=JV AF ;FG

LMZKFG AF )F^M*FK'K )Z=J'; AF;G =MJA'AZ*G XZ U*ZQFGGJZX';G ' =�**F= AF; )JGKF\'� ;'

JXK*ZAM==JV AWMX *�^J\ AWJX=Z\U'KJ]J;JK'K AF ;FG U*FGK'=JZXG+
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ËµÁÌ»Ô´Ö Ý»ÒÌ½» Ù´ ¸´µ¼¿Ì ¹Í´ÑÂ½Ì´¸µÃ ÕÒ´¹µÁÌ´ Ä» ¹Í³ÄÔµÒµÁÌ½´¸µÃ Þ»Ò»½´¹ Ä» ¹ÍÎÁÌ´ÌÊ

ÁÍÙ´ µÒ¸½»Ô»ÒÌ´Ì Á¿ÓÁÌ´Ò¸µ´¹Ô»ÒÌ ¹´ Ä» ¹»Á ¸ÂÔ¿ÒµÌ´ÌÁ ´¿Ì·ÒÂÔ»Á µ »¹ ¸ÂÑ´¼´Ô»ÒÌ
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ÒÂÔÛÁ ´ÔÓ ¿Ò ÅæÊÆè Ñ½Â¸»Ä»ÒÌÁ Ä» ¹ÍÎÁÌ´ÌÖ
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»¹ À»µ´¹ ß»¸½»Ì ¹¹»µ ÈÉíÈÉÅÈ ´Á¸»ÒÄ»µ¶Ê Ä»Á Ä» ÈÉÅÈÊ ´ ÅäÅ Ôµ¹µÂÒÁ ÄÍ»¿½ÂÁÖ

³ ¹´ àÂÔ¿ÒµÌ´Ì ´¾¿»ÁÌ´ ÑÂ¹ìÌµ¸´ Ù´ ÂÓ¹µ¼´Ì »¹ ÞÂÏ»½Ò Ä»¹ âÂÌãÒµ¸ ´ µÔÑ¹»Ô»ÒÌ´½ ¿Ò´

Áë½µ» Ä» Ô»Á¿½»Á ÄÍ¿½¼ëÒ¸µ´ Ñ»½ ½»Ï»½Ìµ½ ¹´ ÁµÌ¿´¸µÃ »¶µÁÌ»ÒÌ îµÒµ¸µ´ÒÌ ¿Ò´ µÔÑÂ½Ì´ÒÌ
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¹Í³ÁÁÂ¸µ´¸µÃ ÎÁÌ´Ì´¹ Ä» ßµ½»¸ÌÂ½Á µ Þ»½»ÒÌÁ Ä» Ë»½Ï»µÁ ËÂ¸µ´¹ÁÖ
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ñðç ¹¹Â¸Á Ä» Ì½»Ó´¹¹ Äµ½»¸Ì»ÁÊ Á»¼ÂÒÁ ½»¸ÂÒ»µ¶ ¹´ Ô´Ì»µ¶´ ³ÁÁÂ¸µ´¸µÃÖ

òÁ Ò»¸»ÁÁ´½µ µ ¿½¼»ÒÌ ¿Ò ¸´ÒÏµ Ä» ½¿ÔÓÊ µÔÑ¿¹Á´ÒÌ »¹ ËµÁÌ»Ô´ Ä» ß»Ñ»ÒÄëÒ¸µ´ µ

ÕÒ´ÒÜ´ÒÌ ´Ä»¾¿´Ä´Ô»ÒÌÖ

ó»½ ÌÂÌ ´µ¶·Ê »¹ ¼½¿Ñ Ô¿Òµ¸µÑ´¹ ËÂ¸µ´¹µÁÌ´ Ñ½»Á»ÒÌ´ Ñ»½ ´ ¹´ Á»¿´ ¸ÂÒÁµÄ»½´¸µÃ µ

´Ñ½ÂÏ´¸µÃ Ñ»¹ ó¹» »¹Á Á»¼ï»ÒÌÁ ´¸Â½ÄÁô

Î¹ Ñ¹» Ä» ¹Í³Ç¿ÒÌ´Ô»ÒÌ Ä» ó³ÐóêÀõ³Ê µÒÁÌ´ »¹ ÞÂÏ»½Ò ÄÍÎÁÑ´ÒØ´ ´ ¼´½´ÒÌµ½ »¹

¸ÂÔÑ¹µÔ»ÒÌ Ä» ¹´ ö¹»µ Ä» Ñ½ÂÔÂ¸µÃ Ä» ¹Í´¿ÌÂÒÂÔµ´ Ñ»½ÁÂÒ´¹ µ ´Ì»Ò¸µÃ ´ ¹»Á Ñ»½ÁÂÒ»Á

»Ò ÁµÌ¿´¸µÃ Ä» Ä»Ñ»ÒÄëÒ¸µ´Ê Âº»½µÒÌ ´ ÌÂÌ»Á ¹»Á Ñ»½ÁÂÒ»Á Ï´¹Â½´Ä»Á »Ò ÁµÌ¿´¸µÃ Ä»

Ä»Ñ»ÒÄëÒ¸µ´ ¿ÒÁ Á»½Ï»µÁ µ Ñ½»ÁÌ´¸µÂÒÁ ´Ä»¾¿´ÌÁÖ ó»½ ´¸ÂÒÁ»¼¿µ½÷ÙÂô

ÅÖ ÎÁ ÄÂÌ´½ã ´¹ ËµÁÌ»Ô´ Ñ»½ ´ ¹Í³¿ÌÂÒÂÔµ´ µ ³Ì»Ò¸µÃ ´ ¹´ ß»Ñ»ÒÄëÒ¸µ´ Ä»¹Á
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WXWY[ \Y]\_`abc\dW eX Yaf\d b\Y ]\gYXd\Y hi\ ead ]aW`W ahi\YW\Y g\Wabbaj\Y X hi\

ead \Y]\gaW adkY ` adkY ba g\YXbi_`l j\ b\Y Y\i\Y YXbmb`_`Wij[ agg`fadW ndabc\dW hiad

ba ]\gYXda j\]\d\dW oa eap`a cXgWq r\dWg\ ]aYYapa WXW ast[ ]\g a ]Xj\g aW\djg\ a

ahi\YW\Y uacvb`\Y b\Y _Xcid`WaWY aiWtdXc\Y ead eawiW jxaiwc\dWag \b Y\i

ndadsac\dW[ ` \d ba dXYWga ba j\Y]\Ya jxahi\`y `d_g\c\dW Yxea hiadW`n_aW \d z{z

c`b`XdY jx\igXYq |acf} b\Y ajc`d`YWga_`XdY bX_abY Yxead eawiW j\ u\g _~gg\_[

j\j`_adW fXda ]agW j\b Y\i ]g\YYi]XYW a Y\gp\`Y _Xc ]\g \y\c]b\ \b Y\gp\` jxaoija

a jXc`_`b`q �Xd_g\Wac\dW a �a`]XgWa[ bxadk ��z� e` ea ]g\YYi]XYWaWY {�q��� \igXY

adiabY[ aiwc\dWadW id �{� j\Y hi\ pa agg`fag bxa_Wiab \hi`] j\ wXp\gd[ ]\g a

]Xj\g aW\djg\ a ba w\dW hi\ \YWapa \d bb`YWa jx\Y]\ga ` hi\ dX ]Xj\d \Y]\gagq �\g

WXW ast[ \Y ]gX]XYa ab �b\ hi\ `dYW\ ab wXp\gd \Y]adkXb a ndadsag Yin_`\dWc\dW \b

Y`YW\ca j\ ba j\]\dj�d_`a[ Wab _Xc g\_Xd\`y ba bb\` a]gXpajaq �Y j\ oiYWv_`a japadW

bx\YuXgs u\W ]\g b\Y aiWXdXc`\Y ` \bY aoidWac\dWY[ `[ YXfg\WXW[ }Y j\ oiYWv_`a acf b\Y

]\gYXd\Y j\]\d\dWY hi\ eX d\_\YY`W\d ` oa dX ]Xj\d \Y]\gag c\Yq

�b ]XgWap\i j\b wgi] �X]ibag[ �gq �`_\dW\ �fXg[ ua \Yc\dW a ida Y�g`\ j\ jaj\Y ]\g a

\y]b`_ag \b hi\ ea X_Xgg\wiW j\Y j\ ��zz acf \b ndadsac\dW j\ ba j\]\dj�d_`aq

�dWg\ idY abWg\Y aYY\dkaba hi\ a ba n j\ ��zz ba bb\`[ hi\ eap`a Y`wiW a]gXpaja acf

\b Yi]XgW j\b �agW`W �X]ibag[ \Y WgXfapa \d Y`Wia_`l j\ _Xbmba]Y\ afYXbiW ]\g ba

`d_Xgg\_Wa \y\_i_`l j\ ba caW\`ya hi\ eap`a u\W \b wXp\gd YX_`ab`YWa ` ]\g ba Y`Wia_`l

j\ _g`Y` \_Xdtc`_a hi\ au\_Wapa a �Y]adkaq �\gt cabwgaW ast[ bxadk ��z� e` eap`a

c}Y j\ dXi�_\dW\Y c`b ]\gYXd\Y acf ]g\YWa_`l \u\_W`paq � j\Y j\ bxadk ��z� Yxead

`d_Xg]XgaW hiaY` dXi�_\dW\Y c`b ]\gYXd\Y ab Y`YW\ca j\ j\]\dj�d_`aq �\g ast[

]g\W\djg\ hi\ \Y WXgd\ a bx\YWaW adW\g`Xg Yi]XYa ida g\_ibajaq �b wgai z agg`fa a

c}Y j\b ��� j\bY f\d\n_`ag`Yq �x�YWaW \YW~ j\YW`dadW Wg\Y�_\dWY c`b`XdY jx\igXY c}Y

a bxa]b`_a_`l j\ ba �b\` j\ j\]\dj�d_`a hi\ bxadk ��z�q � ba �Xcid`WaW �ab\d_`ada ea

p`YW dXWafb\c\dW `d_g\c\dWaj\Y b\Y WgadYu\g�d_`\Y hi\ g\]q �b hi\ X_Xgg\ }Y hi\ ba

w\YW`l jxahi\`y\Y aoij\Y }Y cXbW j\n_`\dW `[ \d Wga_Wag�Y\ jxa]XgWa_`XdY dX

ndab`YW\Y[ \Y j\YW`d\d a abWg\Y _XY\Y hi\ dX Yld b\Y aoij\Y a ba j\]\dj�d_`aq

�Xbac\dW \YWad pabXgaj\Y \b ��� j\ b\Y YXbmb`_`WijY[ ` e` ea ida bb`YWa jx\Y]\ga j\

Wg\dWa c`b ]\gYXd\Yq � c}Y a c}Y[ \bY oiWoaWY j\b _XdW\d_`lY ajc`d`YWgaW`i \YWad

_Xbmba]YaWY ]\g b\Y g\_baca_`XdY j\ ]\gYXd\Y hi\ W\d\d g\_Xd\wij\Y ]g\YWa_`XdY j\

j\]\dj�d_`a ]\gt \d_aga dX ead g\fiW g\Yq �YY\dkaba Wacf} hi\ dXi j\ _aja j\i

_i`jajXgY ` _i`jajXg\Y ]\gWadk\d a ba caW\`ya uacvb`a j\ ba ]\gYXda j\]\d\dW[ \d

]\goij`_` j\b Wg\fabb j\ ba jXda uXga j\ _aYaq � _Xd_bXi hi\ _Xc \Y Wga_Wa jxida

caW�g`a g\Y]\_W\ a ba hiab Yld afYXbiWac\dW Y\dY`fb\Y[ ]\g Wga_Wag�Y\ j\ ]\gYXd\Y

hi\ dX ]Xj\d p`ig\ Y\dY\ bxaW\d_`l j\ W\g_\gY[ dX pXWagad \d _XdWga j\ ba cX_`lq

�\gt _Xc \d \bba \Y _agg\wi\d b\Y W`dW\Y _XdWga \b wXp\gd j\b �agW`W �X]ibag[ hi\ ea

wXp\gdaW cXbW c`bbXg hi\ afadY ahi\YW\Y h�\YW`XdY[ ` ba �Xcid`WaW �ab\d_`ada ea

jiW a W\gc\ ida caba w\YW`l[ Wac]X_ pXWagad a uapXg[ Y`dl hi\ YxafYW`djgadq

�b ]XgWap\i j\b wgi] �Xc]gXcvY[ �gq �XY\] �ab[ cad`u\YWa hi\ WXW\Y b\Y ]\gYXd\Y \d

abwid cXc\dW j\ b\Y dXYWg\Y p`j\Y[ j\Y j\ ba `du~d_`a ndY a ba p\bb\Ya[ d\_\YY`W\c

hi\ \dY _i`j\d ` a c}Y[ _i`j\c a abwida j\ b\Y ]\gYXd\Y j\b dXYWg\ \dWXgdq �bwid\Y

������ �� �� ��
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Ûä àèÝÞô ßêò Ûä õæÛ ÜèãÛÙ àÚÛßÚBÝÛ ãÛÝáåæßäÞßÞÝ ÞÛÚÚáÞèÚáßäÝî &ßêÜèà Ýë�ßÙ ÞáÙåæÞ ÛÙ

àèêÜÞÛ ÛäÝ ÝáÝÞÛêÛÝ ãÛ ÜÚèÞÛààáâ Eß ÛöáÝÞÛÙÞÝî �ÛÚ ÛöÛêÜäÛô äëßÙP üýþÿ ßõæÛÝÞ

ßEæÙÞßêÛÙÞ ÜèÚÞß Eß ÜßåßÞÝ KÿîJþJ ÛæÚèÝ ÛÙ ßEæãÛÝ ÜÛÚ ßäÝ ÚÛòæÞÝ ãëßáåæßô

ÛäÛàÞÚáàáÞßÞ á åßÝî &èÞ ßø� ÝæÜèÝß æÙß ÝèòÚÛ àìÚÚÛåß ãÛ åÛÝÞáâ ÜÛÚ ß æÙÝ çÛÚùÛáÝ

çèàáßäÝ õæÛ Eß ÞÛÙÛÙ ÝèòÚÛ àìÚÚÛåß ãÛ ÞÚÛòßääô ãëáÙÞÛÚùÛÙàáèÙÝ á ãÛ ÞßÝõæÛÝ

ßãêáÙáÝÞÚßÞáùÛÝô ãèÙàÝ Ùè ßÞÛÙÛÙ DÙáàßêÛÙÞ äÛÝ ÙÛàÛÝÝáÞßÞÝ ÚÛäßÞáùÛÝ ßäÝ

ÝæòêáÙáÝÞÚßêÛÙÞÝ òìÝáàÝô Ýá Ùè Þßêò? ßäÝ ÚÛõæÛÚáêÛÙÞÝ EæãáàáßäÝô ßEæãÛÝ

ãëÛêÛÚå�Ùàáßô ÛÞàî ó ê?Ý ÛÙ Ûä úÛáßä ãÛàÚÛÞ ÛÝ ãáÝàÚáêáÙÛÙ ÜèÝáÞáùßêÛÙÞ ß äÛÝ

éßê9äáÛÝ ÙèêòÚèÝÛÝ ßêò áÙãÛÜÛÙã�Ùàáß ãÛäÝ ÝÛæÝ áÙåÚÛÝÝèÝô êÛÙÞÚÛ õæÛ ßäÞÚÛÝ

ÜÛÚÝèÙÛÝ ê?Ý àßÝÞáåßãÛÝ ßàÞæßäêÛÙÞô àèê ÝâÙ äÛÝ õæÛ ÛÝ ÞÚèòÛÙ ÛÙ ÝáÞæßàáâ ãÛ

êèÙèÜßÚÛÙÞßäáÞßÞ è ÝèäáÞæã Ùè ÝâÙ ÞáÙåæãÛÝ ÛÙ àèêÜÞÛî �ÛÚ ÞèÞ ßø�ô ÛÙ äß êèàáâ ÛÝ

ãÛêßÙß õæÛ ÛÝ ÚÛéèÚàÛ Ûä �äß ,èÙàÛÚÞßÞô õæÛ ?Ý Ûä êßÚà ÛÙ Ûä õæßä ÝëÛÝÞßòäÛáö ÞèÞ Ûä

ÝáÝÞÛêßV õæÛ ÛÝ ÚÛéèÚêÛ Ûä úÛáßä ãÛàÚÛÞ ßêò äÛÝ àèÙÝáãÛÚßàáèÙÝ áÙãáàßãÛÝV õæÛ

ÝëáÙàäèåæÛÙ ÛÙ ÛäÝ ÜÚÛÝÝæÜèÝÞèÝ åÛÙÛÚßäÝ ãÛ äëØÝÞßÞ æÙß õæßÙÞáÞßÞ Ýæ÷àáÛÙÞ ÜÛÚ ß

ÜèãÛÚ ÝæéÚßåßÚ Ûä àèÝÞ ãÛä àèÙÝæêáãèÚ á àèÙÝæêáãèÚß ùæäÙÛÚßòäÛÝV á õæÛ ÛÝ ÞáÙåß ÛÙ

àèêÜÞÛ Þßêò? Ûä ÝæòêáÙáÝÞÚßêÛÙÞ ãÛ åßÝô õæÛ ?Ý òìÝáà ÜÛÚ ß êèäÞÛÝ éßê9äáÛÝî

ïßÙáéÛÝÞß õæÛ ÛäÝ ßEæÙÞßêÛÙÞÝ ÛÝÞßÙ èéÛåßÞÝ ÜÛÚ àæäÜß ãÛ äß ääÛá ïèÙÞèÚèî óõæÛÝÞ

ÛõæáÜ ãÛ åèùÛÚÙ �ß ãÛ éÛÚ ÷äáåÚßÙÛÝ ÜÛÚ ß ÜèãÛÚ ßêÜäáßÚ á êáääèÚßÚ äÛÝ ÜÚÛÝÞßàáèÙÝ

ÝèàáßäÝ ÛÙ ãÛÞÚáêÛÙÞ ãëßäÞÚÛÝ ÝÛÚùÛáÝî ñ àèÙÝáãÛÚß õæÛ ?Ý ãÛ EæÝÞ9àáß õæÛ Ùè ÚÛòÛê

DÙáàßêÛÙÞ äß ÜÚÛÝÝáâ ãÛ äß ÚÛÝÜèÙÝßòáäáÞßÞ Ýèàáßäô ÝáÙâ Þßêò? Ûä ÷ÙßÙøßêÛÙÞ EæÝÞ á

ßãÛõæßÞî ñ ßàßòß ãÛêßÙßÙÞ ß ÞèÞÝ ÛäÝ åÚæÜÝ ãÛ äß ,èÚÜèÚßàáâ õæÛ ùèÞÛÙ ß éßùèÚ ãÛ äß

êèàáâî
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abcd ef gb hbidjcb fgkidclib mjf efnacon npfqrjdsbibcbt gfn qjgdltbilutbgnv wl bxy

npbiutnfzjfls dltec{ jtb cfafcijnnl| elcfidb ft gp}~jtdbqftd ef �blaucdb� l fn

zbcbtdlcbt fgn ecfdn �jqbtn l nuilbgn l efgn ablaucdltn l ablaucdltfn� ft nfc fgn

acfnnjaund zftfcbgn ef gp�ndbd l tu fgn b~jtdbqftdn fgn mjl iurclnmjft bmjfndb

efnafnbv �fc dud blsy� �udbcbt b hb�uc ef gb quil|v

�g aucdb�fj efg zcja �ue��j� wcv }grfcdu �uccbgrb� fsaunb mjf ft bmjfnd bnnjqadf

fn aunb ef qbtlhfnd gb qbdflsb elt{qlib efgn abcdldn ef ecfdfn �fg �� mjf zu�fctb l

�ljebebtun mjf �u cfiug�b� mjf ft fg ajtd btdfcluc� acuqjgzbtd ggfln l cflbgn eficfdn

bqr ibc{idfc nuilbg nftnf mjf fgn �l icfft� l mjf efnacon eflsft nftnf iutdltzjd ft

tfzbc�gun fg �tbtxbqftd tfifnnbclv �pbmjfndb qbtfcb acuqujft l bacu�ft jt cflbg

eficfd afc b cfzjgbc gb �zjcb ef gfn afcnutfn iutnjqleucfn �jgtfcbrgfn l gfn

hucqjgfn afc b acudfzlc�gfn ef dbggn ef njrqltlndcbqftd fgkidcli� bg�ucb mjf

iutdftft gb ltelibil| mjf gpbeqltlndcbil| zftfcbg ef gp�ndbd tu fn hb i{ccfi

epbmjflsfn qfnjcfn bg tu cfnfc�bc gb eudbil| fiutyqlib tfifnn{clb afc b iurclc fg

���� ft iu�tbtxbqftd bqr gfn iuqabt�lfn fgkidclmjfnv � fgn acfnnjaundun

zftfcbgn ef gp�ndbd ef ����� cfiug�bdn afc �ljebebtun� l acf�lnlrgfqftd dbqro fgn

ef ����� tu iutdfqagft iba eudbil| fiutyqlib afc b bmjfndb �tbgldbd nugle{clb l ef

acudfiil|v }acu�ft jtfn qfnjcfn� fg �tbtxbqftd ef gfn mjbgn� eflsft ft qbtn efgn

b~jtdbqftdn l ��}}� bg qbdfls dfqan mjf glqldft� qld~btxbtd gb cfzgb ef efnafnb

efg qltlndcf �utducu� mjf fn ajzb bdftecf iuq fn qfcfls b bmjflsb aurgbil| ef

afcnutfn iutnjqleucfn �jgtfcbrgfnv �t cfacfnftdbil| efg nfj zcja� brbtn ef

efilelc fg nfj �ud� hucqjgb gfn nfz�ftdn urnfc�bilutn� fndbt epbiuce ft gpfnafcld efg

ajtd �c� mjbt acfdot iutnuglebc l efnft�ugjabc gfn fndcjidjcfn efgn wfc�fln wuilbgn

epbdftil| aclq{clb� ftibcb mjf qon mjf cfhucxbc fg mjf nfclb iut�ftlftd on hfc jtb

cfgfidjcb efg �gb �utifcdbd� mjf do ibc{idfc dfcclduclbg l gfn ilcijqnd{tilfn efg mjbg

�bt ibt�lbd bg ggbcz ef �ltd bt�nv �bqro fndbt epbiuce bqr fg ajtd �c afc b fslzlc gb

ltigjnl| ft fgn acfnnjaundun zftfcbgn ef gp�ndbd� nl aud nfc ft fgn ef ���� mjf fndbt

afteftdn epbacu�bc� gfn eudbilutn nj�ilftdn afc b njhcbzbc fgn iundun ef gb qfnjcbv

�zjbgqftd fndbt qugd epbiuce bqr fg ajtd �d� afc b bqaglbc gb iurfcdjcb ef

acudfiil| bgn ibnun ef dbgg ef njrqltlndcbqftd ef zbnv �fcy fgn bzcbebclb mjf fn

hfcb jt fnqftd fnafil�ib ft fg ajtd �t cfgbdlj b gb �zjcb efg iutnjqleuc

�jgtfcbrgf� bg cfmjlnld �r� mjf qbcib gpbcdligf � efg �flbg eficfd� cfgbdlj b fndbc ft

aunnfnnl| efg d�dug ef hbq�glb tuqrcunb� eutin iutnlefcft elniclqltbducl l lt~jnd mjf

brutfq dudn bqr fgn cfijcnun a�rglin fg iund ef gpftfczlb ef dudfn gfn hbq�glfn

tuqrcunfn afg hfd ef nfc��u� nftnf dftlc ft iuqadf gb cfteb ef gb qbdflsbv wfclb

jtb abcbeusb mjf jtb hbq�glb bqr eun qftucn ft fg nfj n� l jtb cfteb ef ��v���

fjcun btjbgn ��v����qfqrcf� tu zbjel epbmjfndb �zjcb ef iutnjqleuc �jgtfcbrgf�

qftdcf jtb hbq�glb tuqrcunb ef ilti qfqrcfn bqr jtb cfteb ef ��v��� fjcun

��v����qfqrcf� zbjel epfggbv

 b aucdb�fj efg zcja �ljebebtun� wcbv �¡ �utnugbil|t �bcb�utb� qbtlhfndb mjf fg

nfj zcja �b b brndftlc�nf ft gb �udbil| epbmjfnd bnnjqadf� eutin iutnlefcft mjf

gfn iunfn �bt ef hfc�nf ro l tu b qlz hfc� bqr qfnjcfn auajglndfnv }nnft�bgb mjf fg
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³¯² ¼µ¿º Ø¸³ÉÚ¿ º¯µÅ¿½ ¯· µ¯À°·¯ ²± ³°·´µ°¾°»±´°× º¸·°¶°À± ³¯ ²¯· Û±¾Ü²°¯· »¸¾¹µ¸·¯·

Å¿¯ ´¸»¶¯»¯» ¯² ®¯°±² ³¯´µ¯¶Ä ´¸»·°³¯µ± Å¿¯ ²± ¾¸´°× Ó± ºµ¸º¸·± ¯» ¯² ·¯¿ »Ý¾¯µ¸

Þ» Å¿¯ ¯· µ¯Û¸µ¾¯ ²± Õ¼¿µ± ³¯² ´¸»·¿¾°³¸µ À¿²»¯µ±¹²¯ Å¿¯ ¯· ´¸»¶È ¯» ±Å¿¯°Î

³¯´µ¯¶Ä º¯µ ²± Å¿±² ´¸·± »¸ Û± Û±²¶± ±µµ°¹±µ ± ¶±»¶± ´¸»´µ¯´°×Ä ³¸»´· ¶±¾¹È ±Û¯´¶±

±Å¿¯°Î± ºµ¸º¸·¶± ³¯ ²± ¾¸´°× ± ²¯· ³¯¶¯µ¾°»±´°¸»· µ¯²±¶°À¯· ± ²¯· Û±¾Ü²°¯·

»¸¾¹µ¸·¯·Ç Ø¯µ ±ÖÙ ³¯¾±»± Å¿¯ ¯· µ¯¶°µ¯ ±Å¿¯·¶± ¯·¾¯»±Ç Ò Å¿±»¶ ± ²¯·

¾±»°Û¯·¶±´°¸»· ³¯² º¸µ¶±À¯¿ ³¯² ¼µ¿º Ø¸º¿²±µÄ ±´²±µ¯°Î Å¿¯ »¸ ´µ¯¿ Æ±À¯µ ±Õµ¾±¶Ä »°

¯µ± ²± ·¯¿± °»¶¯»´°× ³°µÉÆ¸Ä Å¿¯ ¯² ØØ ²ËÆ±Ó± Û¯¶ ¶¸¶ ¾±²±¾¯»¶Ä ·°»× Å¿¯ Æ± ¯·¾¯»¶±¶

´¸·¯· ´¸»´µ¯¶¯· Å¿¯ ¯²²± ´µ¯¿ Å¿¯ ·ËÆ±» Û¯¶ ¾±²±¾¯»¶Ç ß°»±²¾¯»¶Ä ±··¯»Ô±²± Å¿¯

¯»´±µ± Å¿¯ ¯² ®¯°±² ³¯´µ¯¶ ¯·¶±¹²¯°Î Å¿¯ ²ËÃÓ¿»¶±¾¯»¶ º±¼¿¯ ¯² àáâ ³¯ ²¯· Û±´¶¿µ¯·Ä

¯» ²± ºµÊ´¶°´± ¯·¶Ê º±¼±»¶ ²± ¶¸¶±²°¶±¶ ³¯ ²¯· ¾±¶¯°Î¯· º¯µÅ¿½ ·°»× ¶±²²¯» ¯²

·¿¹¾°»°·¶µ±¾¯»¶ ± ²¯· Û±¾Ü²°¯· Å¿¯ »¸ º¸³¯» º±¼±µÇ

Ú² ÍµÇ ã°´¯»¶¯ Ò¹¸µ ¯Îºµ¯··± Å¿¯ ·° ·Ë±ºµ¸À± ²Ë¯·¾¯»± ¯² ¼µ¿º Ø¸º¿²±µ À¸¶±µÊ ¯»

´¸»¶µ± ³¯ ²± ¾¸´°×Ä ³¸»´· ´¸»·°³¯µ¯» Å¿¯ ²¯· Û±¾Ü²°¯· »¸¾¹µ¸·¯· ¾¯µ¯°Î¯» ·¯µ

ºµ¸¶¯¼°³¯· º¯² Û¯¶ ³¯ ·¯µÉÆ¸Ç Ú²²· µ¯´¸²ä¯» ²± ¾°²²¸µ± ³¯² »°À¯²² ³¯ ºµ¸¶¯´´°× ¯·¶±¹²°¶

¯» ¯² ³¯´µ¯¶Ä º¯µÙ ·° ·Ë±ºµ¸À± ²Ë¯·¾¯»± ¯· µ¯³¿¯°Î ¯² »°À¯²² ³¯ ºµ¸¶¯´´°× Å¿¯ Ó± ´¸»¶È

±Å¿¯°Î± »¸µ¾±Ç

Ú² ÍµÇ å¸·¯º ã±² ¾±»°Û¯·¶± Å¿¯ Â¸¾ºµ¸¾Ü· ·Ë±¹·¶°»³µÊ ¯» ²± À¸¶±´°× ³¯ ²Ë¯·¾¯»±Ä Ó±

Å¿¯ ¯»¶¯»¯» Å¿¯ ¯» ±Å¿¯·¶ ¾¸¾¯»¶ »¸ ·ËÆ± ³¯ ¾¸³°Õ´±µ ²± ¾¸´°× ºµ¯·¯»¶±³± º¯µ

¿» ¼µ¿º ¾¿»°´°º±² ³¯¶¯µ¾°»±¶ º¯µ ± ·±¶°·Û¯µ ± ¿» ±²¶µ¯ ¼µ¿ºÇ æ¯¾±»± ± Ø¸³ÉÚ¿ Å¿¯

µ¯´±º±´°¶¯Ä ³¸»´· ¯² º¿»¶ Þ» ³¯ ²± ¾¸´°× È· ±¾º²° ° ´±² ¯»¶¯»³µ¯ Å¿¯ ´¸¾ºµ½» ¯²

Å¿¯ ¯· ³¯¾±»± ±¾¹ ²Ë¯·¾¯»±Ç ç¿±»¶ ± ²¯· ¾±»°Û¯·¶±´°¸»· ³¯ ²± Íµ±Ç ÐÑ

Â¸»·¸²±´°×» Á±µ±ä¸»±Ä ±··¯»Ô±²± Å¿¯ ²ËÚ·¶±¶ ¶È º²¯»¯· ´¸¾º¯¶½»´°¯· º¯µ ± ³°´¶±µ ¯²

®¯°±² ³¯´µ¯¶Ä º¯µ ²± Å¿±² ´¸·± ²± °¾º¿¼»±´°× ³±À±»¶ ¯² Áµ°¹¿»±² Â¸»·¶°¶¿´°¸»±² Æ± ³¯

µ¯Û¯µ°µÉ·¯ ± ¿»± ±²¶µ± »¸µ¾± ¯·¶±¶±² ¸ ± ±²¼¿»± ³°·º¸·°´°× ±¿¶¸»Ù¾°´± Å¿¯ Æ±Ó± ·°¼¿¶
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YZ [\]]Z[_ ]Z`]Z_Zabcbde_ fg[cf_h Za Zf _Ze c`c]bcb `]diZ]h ajiZ]g kh Yd_`g_c leZ

leca Z_ `]Z_Zab Z_[]db YZ ]Zaja[dc YZf [\]]Z[ YZ mZndYg]h Zf ofZ YZ fpZabdbcb fg[cf YZ

fc lecf qg]iZ `c]b `]ZaY]\ [gaZdrZiZab YZ fc icbZdrch ]ZiZbZab [Z]bds[c[dt YZ

fpc[g]Y cYg`bcb c fc ueabc vfZ[bg]cfh c fpZqZ[bZ YZ `]g[ZYd] c fc _ew_bdbe[dth [gaqg]iZ

cf leZ Z_ Yd_`g_c Za fc xfZd g]n\ad[c YZf ]yndi ZfZ[bg]cf nZaZ]cfz

xc {]cz va[c]ac {dnaZ_ {Zn]ZffZ_ |c _Z] b]dcYc [gi c iZiw]Z YZ fc ffd_bc ZfZ[bg]cf

YZ fc [gcfd[dt }~�om~��{ ovm o��o~m��� }~�om~��{ �}~�om~��{� c fZ_ ZfZ[[dga_

fg[cf_ YZ ��k�h d �_ fpjfbdic `Z]_gac YpcleZ_bc ffd_bc ZfZ[bg]cf leZ �c `]Z_ `g__Z__dt

YZf [\]]Z[ YZ iZiw]Z YpcleZ_bc }g]`g]c[dth Zf Ydc � YZ _ZbZiw]Z YZ ��k�z

�h Za |d]beb YZ bgb c��h fp��eabciZab ofZh `Z] eacadidbcbh c[g]Yc�

om��vmz� �eZYc] c__cwZabcb YZ fc ]Zaja[dc YZ fc {]cz va[c]ac {dnaZ_ {Zn]ZffZ_ cf

[\]]Z[ YZ ]ZndYg]c YpcleZ_b ��eabciZabh `Z]bca�Zab c fc ffd_bc ZfZ[bg]cf YZ

}~�om~��{ ovm o��o~m��� }~�om~��{ �}~�om~��{� `]Z_ZabcYc c fZ_ ZfZ[[dga_

fg[cf_ YZ ��k�h ]Zaja[dc leZ c__g]bd]\ ZqZ[bZ_ YZ_ YZf igiZab YpcYg`[dt YZf

`]Z_Zab c[g]Yz

{v�~�z� }giead[c] fc |c[cab `]gYe�Yc Za cleZ_bc }g]`g]c[dt iead[d`cf YZ

ocd`g]bc c fc ueabc vfZ[bg]cf }Zab]cfh c s leZ Zr`ZYd_[c fc []ZYZa[dcf c qc|g] YZ fc

`Z]_gac c led [g]]Z_`ganc _ew_bdbed] Za Zf [\]]Z[ YZ ]ZndYg]�c YZ ocd`g]bc c fc {]cz

va[c]ac {dnaZ_ {Zn]ZffZ_z

�vm}vmz� �gbds[c] Zf `]Z_Zab c[g]Y c fc ]ZndYg]c cqZ[bcYch ]ZiZb]Z [Z]bds[c[dt c fc

ueabc vfZ[bg]cf }Zab]cfh Ygac] b]c_ffcb YZf icbZdr c fc �abZ]|Za[dt d cf YZ`c]bciZab

YZ oZ]_gacf YZ fp��eabciZabh d _Zned] Za Zf `]g[ZYdiZab Zf b]\idb fZncfiZab Z_bcwfdbz

~o���~�{ {���v������v{ �vx{ �m�o{ ~ �v��mv{ �v x� }~mo~m�}�� ��v

���vm�v�v� v� x� �vx��vm�}�� ��m��}xv k��zk��h �vx mv�x��v��

�p~m�������}��h ���}�~���v�� � m ��� u�m���} �v xv{ v������{ x~}�x{�z

xc {]cz va[c]ac {dnaZ_ _pc[gidcYc [gi c ]ZndYg]c YZ fp��eabciZab d cn]cZdr c bgb_

Zf_ Zi`fZcb_ iead[d`cf_ fc [gf¡fcwg]c[dt leZ _Zi`]Z fd �ca YZig_b]cb `Z] cf

[gi`fdiZab YZ fZ_ [giZ_Z_ leZ b� c__dnacYc fc mZndYg]dc c fc lecf ]Zaea[dcz

�ciw� YZYd[c ea cn]c�iZab Z_`Z[dcf cf _Ze cabZ[Z__g] Za cleZdr [\]]Z[ Zf {]z

ugcle¢a �£]]cnch leZ fp�c c�eYcb c _gfe[dgac] igfb_ `]gwfZiZ_z � cf_ iZiw]Z_ YZ

fpZled` YZ ng|Z]a YZf leZ �c qg]icb `c]bz �c ea Z_iZab Z_`Z[dcf cf_ _Ze_ [gi`ca�_

YZf n]e` }gi`]gi¢_ d Zf_ cn]cZdr fc _Zec c�eYc c__Za�cfcab leZ Zf _Ze `c_ `Z] fc

}g]`g]c[dt iead[d`cf �c _dneb eac Zr`Z]dya[dc `Z]_gacf igfb wgacz �dacfiZab

Zr`]Z__c fc _Zec _Zne]Zbcb Za ley fc `Z]_gac YZ fc ffd_bc YZ }gi`]gi¢_ leZ |c c

_ew_bdbed]�fc Za Zf [\]]Z[ �g qc]\ igfb w�z
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¯° ±²³ ´µ¶·¸ ¹º°» ·¼ ¼µ½ ¾· ¿µ¿¶ ·°¶ Àµ½¸º¼Á¶ ¾· Âµ½¸²µ½Ã¶ ·Ä¸²·¶¶º ·° ¶·Å

ºÆ²ºÇ½·¼¿ º °º ±²º³ ¯¼Àº²¼º ±ÈÆ¼·¶ ¸·° ¿²·Éº°° ²·º°È¿Êº¿ È °È ¾·¶È¿Ëº ·° ½È°°µ² ·¼ °º

¼µÌº ·¿º¸º ¾· °º ¶·Åº ÌÈ¾º ÍÅ· ·½¸²Î¼» ÍÅ· Ï¶ Å¼º ¾· °·¶ ½Ï¶ Éµ¼ÈÍÅ·¶ ÍÅ·

ÍÅº°¶·Ìµ° ¸º²·°°º ¸µ¿ ºÐ²µ¼¿º²³

¯° ¸µ²¿ºÌ·Å ¾·° Æ²Å¸ Ñµ¸Å°º²» ±²³ ¹ÈÀ·¼¿· ÒÉµ²» ½º¼ÈÐ·¶¿º ÍÅ· ¿µ¿¶ ·°¶ ½·½É²·¶ ¾· °º

Âµ²¸µ²ºÀÈÓ Ôº¼ ¶ÈÆÅ¿ Àµ½¸º¼Á¶ È Àµ½¸º¼Á·¶ ¾· °º ²·ÆÈ¾µ²º ÍÅ· ¸²·¶·¼¿º °º ¶·Åº

²·¼Õ¼ÀÈº» º ÍÅÈ ¾·¶È¿Ëº ·° ½È°°µ² È ºÆ²º·ÈÄ ·° ¶·Å ¿²·Éº°°» ¾·¶¿ºÀº¼¿ ·° ¿²ºÀ¿· ÔÅ½Ö

·ÄÀ·¸ÀÈµ¼º° ÍÅ· °º ±²º³ ¯¼Àº²¼º ±ÈÆ¼·¶ Ôº ¿È¼ÆÅ¿ ¶·½¸²· º½É ¿µ¿¶» ½º°Æ²º¿ °·¶

¾È¶À²·¸Ö¼ÀÈ·¶ ¸µ°Ã¿ÈÍÅ·¶³
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×µ¾·²¼È¿ÊºÀÈÓ» Ñº²¿ÈÀÈ¸ºÀÈÓ ÂÈÅ¿º¾º¼º È Ø²º¼¶¸º²Î¼ÀÈº³ Ò °È ¾·¶È¿Ëº ·° ½È°°µ² ·¼ ·° ¶·Å

¼µÅ ¸²µË·À¿· ¾· ÌÈ¾º³

¯° ¸µ²¿ºÌ·Å ¾·° Æ²Å¸ Ñµ¾Ù¯Å» ±²³ Ú°É·²¿µ Øµ²²º°Éº ºÆ²º·ÈÄ º °º ±²º³ ¯¼Àº²¼º ±ÈÆ¼·¶ °º

¶·Åº °ºÉµ² È °ÛºËÅ¾º ÍÅ· Ôº ¸²·¶¿º¿ º ¿µ¿·¶ °·¶ Ö²··¶ ½Å¼ÈÀÈ¸º°¶³ ¯¶¿Ö Àµ¼Ì·¼ÜÅ¿ ÍÅ·

º ¸º²¿È² ¾Ûº²º Àµ¼¿È¼Åº²Ö ²·Àµ°Êº¼¿ °º Æ·¶¿ÈÓ ¾· °Û·ÍÅÈ¸ ¾· ÆµÌ·²¼» ÈÆÅº° ÍÅ· Ôµ Ìº

Ð·² ·° ±²³ ´µºÍÅÃ¼ ØÝ²²ºÆº ¾·¶¸²Ï¶ ¾· ¾È½È¿È²³ Ò °È ¾·¶È¿Ëº ÍÅ· ¶ÈÆº ½µ°¿ Ð·°ÈÜ³

Þº ¸µ²¿ºÌ·Å ¾·° Æ²Å¸ ÂÈÅ¾º¾º¼µ¶» ±²º³ ×ß Âµ¼¶µ°ºÀÈÓ¼ Øº²ºÊµ¼º» ºÆ²º·ÈÄ ÈÆÅº°½·¼¿

·° ¿²·Éº°° ¸·² º °ÛÚËÅ¼¿º½·¼¿ ÍÅ· Ôº ·Ä·²ÀÈ¿ °º ±²º³ ¯¼Àº²¼º ±ÈÆ¼·¶» °È ¾·½º¼º ÍÅ·

¼µ Àº¼ÌÈ· ½ºÈ³

Þº ±²º³ Ú°Àº°¾·¶¶º ·¼ ²·¸²·¶·¼¿ºÀÈÓ ¾· °ÛÚËÅ¼¿º½·¼¿ È ¾· °Û·ÍÅÈ¸ ¾· ÆµÌ·²¼ ·Ä¸²·¶¶º

ÍÅ· Ôº ¶ÈÆÅ¿ Å¼º ¶µ²¿ Àµ½¸¿º² º½É °º ±²º³ ¯¼Àº²¼º ±ÈÆ¼·¶ Àµ½ º ²·ÆÈ¾µ²º» È ÍÅ·

°ÛÚËÅ¼¿º½·¼¿ Ï¶ º²º ½µ°¿ ½Ï¶ ¸º²¿ÈÀÈ¸º¿ÈÅ Æ²ÖÀÈ·¶ º° ¶·Å ¿²·Éº°°³ Âµ¼¶È¾·²º ½µ°¿

¸µ¶È¿ÈÌº °º ¿º¶Àº ²·º°È¿Êº¾º ¸·° ±²³ ´µºÍÅÃ¼ ØÝ²²ºÆº È ¸·² °º ±²º ¯¼Àº²¼º ±ÈÆ¼·¶» È ·¶¿Ö
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