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ÊBî�ï H�CUM@L�Q@IRG�ÔFÓµADIJÍyA@L�E,?BA�Á�S�N�CyE�?BADL
TFL�Å8?BCFE�H�CUM@L�Q`É À ADIJG�IRG�PmL�ÅhÁ�>@GBL*?BA@L�ÊBî�ï ÅhÁs?KL�ÍFCyEBIRL�G�Á�QRQJCsV¡È�SDM@IRS@Í�S@L�V M@CUÅ�>@H�L�SU?BGhÃ
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V�A@IRÅoA�Á�EBL�EKL�Q�Ás?KL�M«?BC�?KA@L�>@GKL�E�ÝU>@L�EBÂUÃ�Á�S@M%V�A@IRÅoA�Á�EBL�SDCF?�EBL8?BEBIRL�TyL�M�V�A@L�S«CyS@QRÂ�?BADL
?BL�EKH L8T^IRM@L8S@Å�L�IRG�>@GKL�M�É

]_^a`�bZcad0`$e8b5`-f�gihHj0kUl�d0m,b5`Hh8nHj0bPo0prqamJ`ab-gW`Hhas�gWf-tGu�bZ`Mvic7wRgWjGkJu n@c0fawWj0byx"z
³fd�voz8��� {�dovo_`X�x {�d�vo_`X8xC|�ZK�;© e,z8a�[
\ ± °I<F� é ¯ i é � �I< \!¢ � � [ ±
[H\ ± ° é � ¢ ¯ °h¯y� ¯ é [ °y� �!¯s±
é�\ ± � ¢ � \ i °!�y� Í8° é0[ � �!°s±� \ ± � é � ¢!¢ �h¯y� <Ni [ <y� é Í!±
° \ ± � \ � ¯ é �h°y� \ < [C\ � ¢ �s±i \ ± é �F��i�° é ¯y� iIÍ é0[ � �I<s±¢G\ ± é�\ � ¢ Í é Í�� ¢ ° �!�y� ÍIi!±Í \ ± [v¢ ��Í!i é °y� ¢ < ° Í�� °Ni!±
¯ \ ± [ °F� ¯!< éa\ � Í8° �!<y� �!°s±< \ ± [�é ��Í é [ ¯y� �NÍ °h°y� ° é ±
[H\7\ ± \ is��i!i [C\ � ¯Ni < i�� ¢ �s±
u,ghdKxBz!�hd é is� < ¢ � [ � Í é éhé � [v¢ ±

}�q^j�~��¡;Ft@u,g!dBxBz!�!d,}FxBdovKab]`X�[��^�8cFxBdo]���X8xY_O~^d ¢ <�{sab]`doz!]`dB�´xBdB�bz!_`do{�­!cUdBx`abdo]o�
��L�?�>@G�S@CsV�N�CUÅ�>@G�CyS�?BA@L�ÝU>@L8EBIRL�G�?KA�Ás?6ÁsEKL�H�CyEBL�Å8QJCyGBL�QRÂ+EBL�Q�Ás?KL�M�?KC�M@IRGBLhÁ�GBL�G!É­��IJÍmÉ�Ô

IRQJQR>@GK?BEoÁs?BL8G�?BA@L�EBL�?KEBIRL�TFÁ�Q�ÄmL�E�N�CFEKHÆÁsSDÅ�L«CsN�?KA@L«TFL8Å�?BCyE�Á�S@M TyL�Å�?BCyEWQ+ÊBî�ï E�Á�S@ÌUIJSDÍFGhÃ
V�A@L�S¡CFS@QRÂ²ÝU>@L�EKIJL8G�V�IJ?KAìÁ�S�IRÅ�MUË`EBL�Q�Á�?BIRCFSUËONàÁ�Å�?BCyE A ?KA�ÁsS×Ø@É�Ù«ÁsEKL%Å�CFS@GKIRM@L�EBL8MÛÏ�I`É LFÉRÃ
ÙFÙ%L8âªÁ�H�Ä@QRL*ÝU>@L�EBIRL�GoÑ�É À Á�P@QRL�÷«MDL�?�Á�IJQRG�?KA@L�GKLÆEKL�GB>DQJ?KGhÉf=
Í^Á�IRS²VYL�CFP@GKL�EBTyLÆ?KA�Ás?*?BADL
TFL�Å8?BCFEvQ+ÊBî�ïÛEoÁsS@ÌUIRS@Í%ÁsQRV¥Á!ÂUG�ÂUIRL�QRM@G
ADIJÍyA@L�E�Ä@EKL�Å�IRGBIRCFS�È�ÍF>@EKL�G�?BA�Á�Sw?KA@CFGKLkCyP@?�Á�IRS@L�M
PUÂ«?BA@L�TyL�Å�?KCFE�H�C^MDL�Q`É �D>@EK?BA@L�E!Ã�?KA@L�EBL8Q\Á�?BIRTFL*Í^Á�IRSwIRS�Ä@EBL�Å8IJGKIRCFS²IRG�A@IRÍFA@L�E9N�CFE�?BADL�GBL
ÙFÙ�ÝU>@L�EKIJL8G�?BA�Á�S�N�CFE�?KA@L�Å8CFH�ÄDQJL8?BL�GBL8?kC�N�Ò­
�M@IRGBLhÁ�GBLoË`EBL8Q\Á�?BL�M×ÝU>@L�EKIRL�GhÉ À A@L�EBLhÁ�GBCyS
N�CFE,?BADIJG�PmL�?K?BL�E�EBL8GB>@QR?
IRG,?BA@L:A@IRÍFA@L�E�EKL�QRL�TFÁsSDÅ�L�CsN6?BA@L:M@IRGBLhÁ�GBL�G¢N�CFE�?KA@L�GBL*ÙFÙ*ÝU>@L�EKIJL8GhÉ
À A@IRG6GB>@ÍyÍFL�GK?BG�?KA�Ás?�H�CFEKL�EBL�Q�Á�?BL�M�?KC�MDIJGKLhÁsGKL�G�Á
ÝU>@L8EBÂ*IJG!ÃsA@IRÍFADL�E6IJG6?KA@L�IRH�Ä@EKCsTFL�H�L�SU?
Ä@EBCsTUIRM@L�M�PUÂ*CF>@E,L�âU?BL8S@M@L�M�S@L�?`V,CFEBÌ�EoÁsS@ÌUIRS@ÍmÉFú+>@E�NOCFQRQRCsV�IJSDÍ
GBL8?�CsN�EBL�GK>@QR?BG�Å�CySUÈ�EBH�G
?BA@IRG,IRS^?KL�EBÄDEBL�?oÁs?BIRCyS�É��IRÍmÉFõ+Ä@EBCsTUIRM@L�G�ÄDEBL�Å�IRGKIJCySUË`EBL�ÅhÁ�QRQ@È�Íy>@EBL8G�N�CyE6?BA@L*ÖhØ+ÝU>@L�EBIRL�G,V�IR?BA�Á�SkIRÅ�MUË`EBL8Q\Á�?BIRCFSªË
NàÁsÅ8?BCFE A ØDÉ õDÉ À ÁsPDQJL�ç*M@L8?�ÁsIRQRG
?KA@L�GKLkEKL�GB>@QR?KGhÉ��DCFE�?KA@L�GBL%ÖhØ�ÝU>@L�EBIRL�G!Ãm?BA@L�TyL�Å�?KCFEWQ+IRÅ�M
E�Á�S@ÌUIJSDÍ�ÂUIRL�QRM@G�Á�Í^ÁsIRS«C�N¥õsömÃ�
F÷FÓ0IRS«?BADL�Á!TFL�EoÁsÍFL*Ä@EKL�Å�IRGBIRCFS�Ã�EKL�Q�Ás?KIJTyLk?KC�?KA@L�TFL�Å8?BCFE
E�Á�S@ÌUIJSDÍ�É À A@L
Á!TyL�E�Á�ÍFL+EBL�ÅhÁ�QRQ@N�CyE�?BADL
TFL8Å�?BCyEWQ+ÊBî�ï H�CUM@L�QUIRG,S@CsVøÖ!÷@Ã�ÙFÓ A@IRÍFA@L�Ef?BA�Á�S
N�CFE�?KA@L*TFL�Å�?KCFE�H�CUM@L8QàÉ À Á�P@QRL�ö�GKA@CsV�G�?BA@L*Á!TFL�EoÁsÍFL:EBL�ÅhÁ�QRQ�ÈmÍF>@EKL�G+N�CFE+LhÁsÅoA«C�NYCF>@E�ç
ÝU>@L�EBÂ�Ä�CUCyQJG�Ï´GBL�QRL�Å8?BL�M«PUÂ�?BA@L�IRÅ�MªËàEKL�Q�Ás?BIRCySUË�N`ÁsÅ�?KCFE�Ñ8É

� ,w»f¸
¾/�B½gfU¿B»�¸gf
á²LkAmÁ!TFL�M@L�GKÅ�EBIRPmL�MìÁÆN�E�Á�H�L�V,CFEKÌ�NOCFE�Å�CyH�P@IRS@IRS@Í�L8T^IRM@L8S@Å�L�MDL�EBIRTFL8M�N�EBCyHÕ?BADL�?BL8â^?
CsN�H�L8M@IRÅhÁsQ�M@CUÅ�>@H�L8S^?KG
V�IR?BA�L�TUIJMDL�S@Å�L�Ä@EKCsTUIJMDL�M«PUÂ%M@IRGBLhÁ�GBL�G�EBL8Q\Á�?BL�M�?BC�?BA@L8GBL�M@CUÅoË
>@H�L8S^?KGhÉ À A@LkIRSUNOCFEBH%Ás?KIJCyS�CyS«M@IRGBLhÁ�GBL�G:IJG�ÍyL�S@L�EoÁs?BL8M²P^Â«Á1N�>@QRQRÂ�Á�>@?BCyHÆÁ�?BIRÅ
ÅhÁ�?BL�ÍyCsË
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]_^a`�bZcad0`$e8b5`-f�gihHj0kUl�d0m,b5`Hh8nHj0bPwi�/`��0��qam,`ab@gW`Hh
³fd�voz8��� {�dovo_`X�x {�d�vo_`X8xC|�ZK�;© e,z8a�[
\ ± �!¯F��Í�¯ °!<y� <!¯ é ¯y� ¯I<s±
[C\ ± �Nis� �!� ° Í�� Í [ � i�� \I¢ ±
éa\ ± � [ � éa\ °!�y� \ < �h¯y� [ �s±� \ ± é <F� é Í � Í�� [ ° é\¢ � ¯I<s±
° \ ± é is� ° ¢ � \ � ¢ ¯ éa\ � i [ ±i \ ± é&[ ��i é é\¢ � ¢I¢ é �y� <I�s±¢7\ ± é�\ � �h° é i�� Í ¢ é\¢ � ¢I¢ ±Í \ ± [ Ís� ¯ Í é �y� ¢J[ � é � [�é ±
¯ \ ± [ is� ° Í [ <y� < [ é ¯y� Í é ±< \ ± [ °F� � Í [ ¯y� � é é Í�� °NÍ!±
[H\7\ ± \ Ís� ¯ é [C\ � �!° � é � é ¯s±
u,ghdKxBz!�hd \ Ís� ¯ é � \ � é < é <y� °Ni!±

}�q^j�~���>@t@u,g!dBxBz!�!d,}FxBdovKab]`X�[��^�8cFxBdo]���X8xY_O~^d&iIi+­!c^dKx`abdo]
�Rabvo{���xBdK�bzh_OabX8[F����z!vo_`X�x�� \ ��ih�
]_^a`ab5cad0`�e8bZ`@fag�hCj0kPl�d0m,b5`Hh8nHj0bP�0zrqam,`�b-gW`Hh�s�g�f@tGu
b5`Hvic0wRgWjGkJu n@c0fawWj0by��z0���a�
³�dovoz8��� {�dovo_`X�x {�dovo_`X�xC|�Z��6© e,z8a�[
\ ± � \ � i é °I<F� < [ ¢ �y� i ¢ ±
[C\ ± éhé � ÍIÍ i��F��Í!i [ � ¢ � \sé ±
éa\ ± é i�� �Ni i [ � é < [C\sé � é <�±� \ ± [ ¯y� �I< ° é � [C\ [óé ¯y� ¯!¯�±
° \ ± éa\ � °Ni �NÍs� ° ¢ ¯!�y� é�\ ±i \ ± [ Í�� ¢G\ � é � \ ¯ ¯ é � é i!±¢7\ ± [ Í�� é i é <F� ¢ ° Í [ � ¯ \ ±Í \ ± [W¢ � [v¢ é ¯F� °!< Í ¢ � �NÍ!±
¯ \ ± [ i�� \ ¯ é °F� < i ¢ i�� ° ¢ ±< \ ± [ i�� [ � é�\ ��Í [ � ¢ � ¯I<s±
[C\G\ ± \ <y� ¯!° [ is� éhé i�°y� ¢ ¯s±
uYg!dKxBzh�!d [ ¯y� < ¢ �Nis� \ i ¯h°y� < \ ±

}�qUj�~W��rDt@uYg!dKxBzh�!d,}FxBdovKab]`X8[��^�8cFxBdo]f��X�x�_O~^d [C\ ­!cUdBx`abdo],�6ab_O~�abvo{s��xBdK�bz!_OabX�[y����zhvo_`X8xr� \ � ¯y�
]_^a`�bZcad0`Pb5`-f-cGvWv7nHj0bP`-c0f-��qamJ`ab-��e�j�jGvi�

abvo{���xBdK�bzh_OabX8[F����z!vo_`X�x {�dovo_`X�x {�d�vo_`X8xC|�ZK�;© e,z8a�[
x \ � \ ¯ é � ¢G\ ± ¯!¯F� ° \ ± Ís� \7\ ±
� \ ��i ¯ [ � ¯ [ ± ¯NÍs� é Í!± ¢ � ¢ Í!±
� \ � ¯ ¯ \ � \G\ ± < \ � \7\ ± [óé � i \ ±

}�q^j�~W�[Ámt@u,ghdKxBz!�hd,xBdovoz8�����\X8x�dozhv�~�­!c^dKxB��}@XsX8���
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EBIRÎhÁ�?BIRCFS%H�L8?BA@CUM%VYL:M@L�TFL8QJCyÄ�L8M�ÃmV�A@IRÅ�A�ÁsGBGKIRÍFS@G+ÊBî�ïÛÅ8C^MDL�G�?BC�?KA@L�M@CUÅ�>DH�L�SU?BG+IRSwÁ
H�L�MDIJÅ!ÁsQmÅ�CFQRQRL�Å�?KIJCyS�É

ú
>DE�N�EoÁsH�L�VYCyEBÌ*IRGYP�Á�GBL�M�CFS�ò¥Á!ÂyL�GBI�ÁsS�S@L�?`V,CFEKÌ^G!ÉUò¥Á!ÂyL�GBI�Á�S�S@L�?`V,CFEKÌUG
ÁsEBL+>@GBLóN�>@Q
P�L8ÅhÁs>@GKL�?BA@L8ÂkÁsQRQRCsVwÅ8CFH�P@IRS@IRS@Í,M@IRGB?KIJSDÅ�?6GBCF>DEBÅ�L�GfCsN�L�TUIRM@L�SDÅ�L�IRSkÁ�Å�CyS@GBIRGK?BL�SU?6NàÁ�GBA@IRCyS�É
À A@L�ò�Á!ÂFL�GKI\Á�S*N�E�Á�H�L�V,CFEKÌ�V,L�Ä@EBCyÄ�CyGBL�M�QJL!ÁsM@G�?KCkÁ�S@L8V E�Á�S@ÌUIJSDÍ
NOCFEBH�>DQ\Á¢?BA�Á�?�?�Á�ÌFL�G
IRS^?KCkÁsÅ8Å�CF>@SU?,IRSUN�CFEKHÆÁ�?BIRCFSkÁ�P�Cy>@?,?BA@L+?BL�âU?�CsN�?KA@L
H�L�M@IRÅhÁ�Q�M@CUÅ�>DH�L�SU?BG,ÁsS@M�IJSªN�CFEKHÆÁ!Ë
?BIRCFS²ÁsPmCF>D?�?BA@L�M@IRGBLhÁ�GBL�G�EKL�Q�Ás?KL�M�?KC«?BA@L8GBL�MDC^Å8>@H�L�SU?KGhÉ À A@EBCy>@ÍFA²L�âUÄmL�EBIRH�L�SU?�Ás?KIRCFS
V�IR?BA�Á�H�L�M@IRÅhÁ�QYEKLoN�L�EKL�S@Å�L�Å�CFQRQRL�Å�?KIJCySøÏ´?BA@L«ú+û�ßUü�Ú«ý�ï Å�CFQRQRL�Å�?KIJCyS�Ñ�Ã�V,LÆL8TFÁsQR>�Ás?KL�M
?BA@L+Loã�L�Å�?BIRTyL�S@L�GKG�C�N�CF>@E�ÁsÄDÄ@EBCUÁsÅoA�ÉUá²L�Å�CyS@GBIRM@L�EKL�Mwç�MDIJGK?BIRS@Å�?�ÄmCUCFQRG�C�N-?BL8GB?�ÝU>@L�EKIJL8Ghä
ÝU>@L�EBIRL�G�?KA�Ás?�H�L8S^?KIRCFS%M@IRGBLhÁ�GBL�G!Ã�ÝU>@L�EKIJL8G�EBL�Q�Á�?BL�M�?BC%M@IRGBL!ÁsGBL8GhÃ�Á�S@M«ÝU>@L�EKIJL8G�N�CUÅ�>@GKGBL�M
CFS²M@IRGKLhÁsGKL�GhÉfÊ`SìÁsQRQ,?BA@EKL�L«ÅhÁ�GBL�G!Ã�Cy>@EkSDL�V EoÁsS@ÌUIRS@Í%NOCFEBH�>DQ\Á�ÂUIJL8QJMDL�M×IJH�Ä@EBCsTyL�M�EBLoË
?BEKIJL8TFÁsQ,Ä�L�E�N�CFEKHÆÁ�S@Å�L�V�ADL�S×Å�CFH�Ä�ÁsEKL�M�?KCÞÁ�GB?oÁsS@M�Á�EBM×ÊBÐ0E�ÁsSDÌ^IRS@Í²ÁsQRÍyCFEBIR?KA@H7Ï�?BADL
TFL�Å8?BCFE�H�C^MDL�Q`Ã�V�ADIJÅoA�VYL*A�Á!TyL1Á�M@CFÄ@?KL�M²ÁsG�Cy>@E�P�ÁsGKL�QRIJSDLhÑ�É�á(A@L�S�CFS@QRÂ«ÝU>@L�EKIRG�?KA�Ás?
ÁsEKLÆGK?BEKCFS@ÍyQJÂ¡EBL�Q�Á�?BL�M×?BC²MDIJGKLhÁsGKL�G%VYL8EBL«Å�CyS@GBIRM@L8EBL�M�Ã,?KA@L«Á!TFL�EoÁsÍFL�IJH�Ä@EBCsTyL�H�L�SU?�IRS
EBL�?KEBIRL�TFÁ�Q-ÄmL�E�N�CFEKHÆÁsSDÅ�LkV�ÁsG�ÁsG�A@IRÍFA�ÁsG�õsöUÓ%É�ú+>@E�EBL�GK>@QR?BG�GKA@CsVÛ?KA@L*IJH�Ä�CyEB?oÁsS@Å�L:CsN
?�Á�Ì^IRS@Í+IRS^?KC�Á�Å�Å�CF>DS^?fGBÄmL�Å�I�ÁsQRIRÎ�L�M�H�L�M@IRÅhÁsQUIRSUN�CyEBH%Ás?BIRCyS
IRSkH�L�M@IRÅhÁ�Q^EKL�?BEKIRL�TFÁsQ@GKÂUGB?BL8H�GhÉ

òYL�GKIRM@L�G
ÄDEBCsTUIRM@IRS@ÍkIRH�Ä@EBCsTyL�M�EBL�?KEBIRL�TFÁ�Q�Ä�L�E�N�CFEKHÆÁ�S@Å�LFÃUCy>@E�H�L�?KA@CUM�N�CyE�?BA@L�Á�>@?BC�Ë
HÆÁ�?BIRÅ-Á�GBGBIRÍyS@H�L�SU?�C�NªÊBî�ï¡Å�CUM@L8G-ÍyL�S@L�EoÁs?KL�G�Á�ÅhÁ�?BL�ÍyCFEBIRÎhÁ�?BIRCFS:A@IRL�E�Á�EBÅoAUÂ�?KA�Ás?�IRS@Å�QR>@M@L�G
H�CyEBL�?KA�ÁsS²Ù@Ã�ØFØyØ�M@IRGKLhÁsGKL�G�Ï�?KA@CFGKL�IRS@Å�QR>@M@L�M²IRS�?BA@L�ÊBî�ïðA@IRL�EoÁsEKÅ�AUÂ@Ñ�É À A@IRG�IRG9Á�È�SDL
A@IRL�E�Á�EBÅoAUÂwV�ADIJÅoA²ÁsÍyÍFEBL8Í^Ás?KL�G*Ì^SDCsV�QJL8M@ÍFL*?BC«Q�Á�EBÍFL*H�L8M@IRÅhÁsQ�Å8CFQRQRL�Å�?BIRCyS@G�GB>@ÅoAìÁ�G�?BADL
Ú%L�M@QRIRS@LFÉ À ADIJG*A@IRL�EoÁsEBÅoAUÂ�Å!ÁsS×P�L%>@GKL�M�Ã;N�CFE�IRS@GK?�ÁsSDÅ�LFÃ�?KCwSmÁs?B>DE�ÁsQRQRÂ²M@L�GKIRÍFS ÁsS¡IJSªË
?BL�E�NàÁsÅ8L�P�ÁsGKL�MwCySÞÁ�Q�ÁsEKÍFL�MDIJEKL�Å�?KCFEBÂ�CsN,M@IRGBLhÁ�GBL�G!É�Ê`S�?BA@L�SDLhÁsE+N�>@?K>@EBLyÃ�VYL*IRSU?BL�S@M²?KC
L�âUÄ�L8EBIRH�L�SU?6V�IR?BA�GK>@ÅoA�Á+A@IRL�E�Á�EBÅoAUÂ1Á�S@MkL8TFÁsQR>�Ás?KLYIR?KG-Lóã�L�Å8?BIRTFL�SDL�GBG�IRS:NàÁsÅ�IRQRIR?�Á�?BIRS@Í�?BADL
ÁsÅ�Å8L�GBG+CsN-H�L�M@IRÅhÁ�Q�IJSªN�CFEKHÆÁs?KIRCFS*CsN-EKL�QRL�TFÁsSDÅ�LFÉ
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