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iA@QIJDG^�KCM¦�fBG@Q?AbA?SYX@CIk@CISi�æUYX@QV � w[K�ù�g" 2K�âL>�\³>�B�á�?SBGRAIAWXISd
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\�@QYXRA>�^�KCM	DGbA>�?ABEKC?[KQ^GWXDGWXKQIA^�DEbA@QD2WXIAiAWXV�@QDG>�â|bA@QD2WX^�WXI�DGbA>
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KQM»V�RABEBG>�IJDµ^EDG@QDG> ð @QIAiÉV�KCFH?SYX>�DG>�YX_0iA>�óAIA>�i+wa_+DGbA>¸dQKQ@CY
^GDE@CDE>ag4çSKCBU>�ùJ@CFÎ?AYX>aáQWXM�DEbA>�dQKC@QY¦iA>�^EDGWXIA@QDGWXKQIHKQMà�%�L¨9áN�N¶%�L�

WX^�WXI�V�WXD`_��[á[WXD�M°KQYXYXK�â|^�DGbA@QD����9� µN N�N�%¶ ¨N�9¡N·°�%�L¨9áN�N¶%�L�
�L¢2WX^|DEBGRA>aá³WXIAiA>�?[>�IAiA>�IJDfKQM4DGbA>;V�RABGBE>�IJDf^EDG@QDG>ag�æO>�YXK¥âÄá½âL>
â|WXYXYJ^G>�><DEbA@QD¼V�@QDG>�dQKQBG_UàGàEà¦BGRSYX>�^¼WXIJ\]KCYX\]>OiS>�óAIA>�i2?SBG>�iAWXV�@QDG>�^
DGbS@CDUiAKHISKCDUbA@�\]>�DGbAWX^|?ABEKC?[>�BGD`_Cg
� IA>�BG>�@Q^GKQIA@QwAYX>��JRA>�^EDGWXKQI¶DEK(V�KQIA^GWXiS>�B�WX^µbAK�â�@QiAiAWXISd

BGRSYX>�^fKQM�V�@QDG>�dQKQBG_�à<RA^GWXISdÄ@QiAiAWXDEWXKCIS@CY½V�YX@QRA^G>�^	V�KCFÎ?A@CBE>�^zDEK
DGbS>�dQBG@Q?Abk?ABGRAISWXIAd¸@Q?A?ABGKQ@QV�bkiAWX^GV�RS^G^G>�i0>�@QBGYXWX>�B�gÆà`I&DGbA>
DG@QwAYX>âÞ[á¼âL>�V�KQIA^GWXiS>�B»DEbA>µ?AYX@QIAIAWXISd�M°KQBGF�RAYX@Q^Ä@Q^�V�BG>�@QDG>�i
M°BEKCFDEbA>v?AYX@CISIAWXIAd¸dQBG@Q?AbPgÉåñï(>vRA^E>�i&DGbA> í V�@QDG>�dQKCBE_¸à
V�KQIaDEBGKQY½BGRAYX>�^LM°BEKCF y u�úfYX@QIPg ð y bA>�óSBG^GD	D`âfK�V�KQYXRAFHIA^LdQWX\³>
DGbS>�IJRAF�w�>�BLKCM4\�@QBGWX@QwAYX>�^LM°KQBfDEbA>�D`âLK�iAWXò¦>�BE>�IJDf^EDGBG@QDG>�dQWX>�^]g
x ^PFHWXdCbJD	w�>U>�ùJ?�>�V�DE>�iPá�?AYX@QIAIAWXIAd;dCBE@C?Ab�?ABERAIAWXIAd;^GDEBG@QDG>�dQ_
dQWX\³>�^vDGbA>¿^GFÎ@CYXYX>�^EDµIJRAF�w�>�BÎKCM;\�@CBEWX@CwSYX>�^]gÛ 2K¥âf>�\]>�B]áLâL>
@QYX^GK�WXIAV�YXRAiS>�i�DEbA>µBE>�^GRAYXD�KCMUBERAIAIAWXIAd�@�?[KQYX_aISKCFHWX@QYzDEWXFH>
^GWXFÎ?AYXWXóAV�@QDGWXKQI&?ABGK½V�>�iARSBG>ÆåENPBG@�â|M KCBEi è�éQé ¾ ð g x ^�V�@QI&w�>
^G>�>�IÎM°BGKQF�DEbA>|YX@C^EDzD`âLK�V�KCYXRAFÎIA^]á]DEbA>UBG>�FH@QWXIAWXIAd�IJRAF�w�>�BE^
KQMf\�@QBGWX@QwAYX>�^�@CBE>HWXiA>�IJDGWXV�@QY<M KCB�FHKQ^GD�M°KQBGF�RAYX@Q^]á�â|WXDGb(KQIAYX_
^GKQFH>�^EFH@CYXYPiAWXò¦>�BE>�IAV�>�^|M°KQB2V�>�BEDG@QWXI�WXIA^GDE@CIAV�>�^�gOïbA>�I¸âL>
VcbA>�V � >�i�WXIJDEK¸DGbA>¾BG>�FH@QWXIAWXIAd�iSWXò¦>�BG>�ISV�>�^]á�âf>vM°KQRAIAikDGbA@QD
DGbSKC^E>µBG>�^ERAYXD�M°BEKCF ^EKCFH>v^G?[>�V�WX@QYXWX��>�i�@QiAiAWXDEWXKCIA@QYz?SBGRAIAWXISd
æUYX@CV � w�K¥ù»iAK½>�^�^E?�>�V�WXóSV�@CYXYX_;M°KQB�DGbA>LóAIA@QYJYX@�_³>�B<KQMADEbA>f?SYX@CIA}
IAWXIAdÆdCBE@C?Ab�g � \]>�BG@QYXYhá	DG@QwAYX>oÞ¸^GbAK¥â|^HDGbA@QD�iAWXBG>�V�D�dQBG@Q?Ab
?ABERAIAWXIAd�KQB|@HV�K½iAWXIAd�\JWX@¾@CiAiSWXDGWXKQIA@CYøV�YX@CRS^G>�^UYX>�@CiS^|DGK�M°KQBG}
F�RAYX@Q^fKQIµ>�^E^G>�IJDGWX@QYXYX_�DGbA>|^E@CFÎ>|^G>�DzKQM[\�@CBEWX@CwSYX>�^]gLåñï(>|@QYX^GK
\³>�BEWXóA>�iDEbA@QDµDGbS>�\�@CBEWX@CwSYX>�^�@QV�DGRA@QYXYX_&BG>�M >�BµDEK�DEbA>¸^G@QFH>
?AYX@QIAIAWXIAd�?SBGKQ?�KQ^GWXDEWXKCIA^LWXI¿DG>�BEFH^UKCM�DEbA>2KQBGWXdQWXIA@QY�?AYX@QIAIAWXISd
?ABEKCwAYX>�F�g ð x ^2@¿BG>�^ERAYXD]áADGbA>�D`âLK¿FH>�V�bS@CIAWX^EFH^�@CBE>�>�^G^G>�IS}
DGWX@QYXYX_&>��JRAWX\�@QYX>�IJD]áf@CYXDEbAKCRSdCb&DEbA>�_0iAK�V�@Q?ADERABG>vDGbA>�?SYX@CIA}
IAWXIAd0?ABEKCwSYX>�F RA^GWXISd¶@0iAWXòø>�BG>�IJDµV�YX@QRA^E>¸^G>�D�gqæU>�YXK�â âL>
â|WXYXY[V�KCFH?S@CBE>ODEbA>�V�KQFH?ARADE@CDEWXKCIS@CYJ?ABEKC?[>�BGDEWX>�^�KCM[DGbA>�^E>|D`âfK
@Q?A?ABGKQ@QV�bA>�^�g
ã pqj;w-Ì"äår;hSv|æxfÚe\f�ç¤}qyàè[h�é*gqèYf?Êqr;gqt
ï(>|ISK�â&V�KCIS^GWXiA>�B<DEbA>UV�@CDE>�dCKQBG_;àGàEà¼BERAYX>�^]g x YXDEbAKQRAdCb�DEbA>�^G>
BGRSYX>�^�V�@CIãw[>�DEBG@QIA^GYX@QDG>�iÉWXIJDGK@QiAiAWXDEWXKCIS@CY�?ABGKQ?[KC^EWXDGWXKQIA@CY
V�KQIA^GDEBG@QWXIaDE^�WXI ?ABGWXISV�WX?AYX>aá	DGbS>�_�iAK�YX>�@Ci&DEK¸@QI&WXFH?ABG@QV�DGWX}
V�@QY¦IJRAF�w�>�BLKQM�YX@QBGdQ>�V�YX@QRA^G>�^LDGK�w[>�@CiSiA>�iHDGK�DEbA>�M°KQBGF�RAYX@¦g
NPKQIA^GWXiA>�BUDEbA>2M KCYXYXK�â|WXISdµBGRSYX>»M BGKQF y u�úLYX@QI�,
~o������êq=;KÄISKCDLFHK�\]>2@�\³>�bAWXV�YX>�DGK�@�YXK½V�@CDEWXKCIHRSIAYX>�^G^�áAå èQð
DGbS>�YXK½V�@QDGWXKQI0WX^�â|bS>�BG>vâf>�âL@CIJD¾DGbA>¿\³>�bSWXV�YX>�DGK(w[>¿WXI
DGbS>ÄdQKQ@CYhá4å�Þ ð DEbA>�BG>;WX^2@QI�KCw%�E>�V�D|@QD�DEbA@CD|YXK½V�@QDGWXKQI¿DGbA@QD
IA>�>�iA^	DGK�w�>|?SWXV � >�iµRA?Pá�KCB�å�ë ð DGbS>�BG>UWX^f@QIHKQw%�E>�V�D<WXI¾DGbA>
\³>�bSWXV�YX>ÄDEbA@QDOIS>�>�iA^UDGK�w[>»RAISYXKC@QiA>�iµ@QD|DGbS@CDUYXK½V�@QDGWXKQIPg
y bA>¾FH@CWXI0?ARSBG?[KC^E>HKCMUBERAYX>�¥\ë¸WX^�DGK�@�\]KCWXi&RSIAIA>�V�>�^G^E@CBE_
FHK�\]>(KQM�\³>�bAWXV�YX>�^�g�ç<WXBG^ED�KQM»@QYXYhá�DGbS>¸BGRAYX>ÆBG>��JRAWXBG>�^vV�RABE}
BG>�IJD�^EDG@QDG>LWXIAM°KQBGFH@QDGWXKQIPá�@QIAi�DGbA>�BE>�M°KQBG><V�@QIAIAKQD4w�>LbA@QIAiAYX>�i
wJ_¸dQBG@Q?Ab(?ABERAIAWXIAd¦gÄTA>�V�KQIAiAYX_Cá[WXIkKCBEiA>�B2DEK�DGBE@CIA^EYX@CDE>�DGbA>
BGRSYX>¸WXIJDGK0?ABGKQ?[KC^EWXDGWXKQIA@CYUV�KQIA^GDEBG@QWXIJDG^]ázâf>ÆIA>�>�i DGK0WXIJDGBEKC}
iARAV�>Î>�ùaDEBG@¿?ABE>�iAWXV�@CDE>�^�DGK¿BE>�?ABG>�^E>�IaD;DGbA>ÎWXiA>�@¿DGbA@QD»DEbA>�BG>
WX^H@QI0KCw%�E>�V�D�WXI&DEbA>�iS>�^GDGWXIS@CDEWXKCI�YXK½V�@CDEWXKCIkDGbA@QD�IA>�>�iA^�DEK
w[>ÄYXKQ@QiA>�i�KCB�RAIAYXKQ@CiA>�i¿wJ_�DGbS>»\]>�bAWXV�YX>ag�çAKQB2>�ùJ@CFÎ?AYX>aáSWXI
KQBGiA>�B�DGK�@¥\³KQWXi&RAIAIA>�V�>�^E^G@QBG_�FHK�\]>¿KCM|@QWXBG?AYX@QIA>�^�åñ@ÆM°KQBGF
KQMz\³>�bSWXV�YX> ð áøKQIA>�âf@¥_�DGKv>�IAV�K½iA>2WXD�WX^2DEK�iS>�óAIA>�?ABG>�iAWXV�@QDG>
XY�Ä�bì ��í î4í�ï�� ð�ñ ��ÑEò�óD����XY�|M°KQB|>�@CVcbv@CWXBE?�KQBGDUóABE^GDK,
1�FKÔ2ÕSC21�3 6 5 B#,ô�9� µN N�N�N¶ ¨%�9¡N·a�2�%�N�aõ2�N�%¡L¢ @
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�`ª³�G¹¥���`®-� × Ã ± Ý[Å Â ± Ã`Ý È ± ÂSÕ Ã ± Õ`Ý È ± ÖÆÃ È ± Û�Ã�`ª]�G¹��c�`®°© × Ã ± Û�× Ã ± Ý½Ö Ã ± Â[Å È ± ÃÆÅ Õ ± ÛÆÇ Ã ± ÂSÖ
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�¯ª¥�����`�`�¯�c�`® Õ Ö Â ± ÛÄÝ È ± Å¥Û Â ± Ö�× Â ± ÛÆÈ È ± ×`Ý Â ± Ö�Û�¯ª¥�����`�`�¯�c�`® Ã Õ�Õ Â�Ý[Å ýO×ÆÃÄÝ�Ý Ã�×ÄÝ È�ÅÄÝ Õ�ÈÄÝ ÕÄÂSÕ
�`�¯�`�c®E� Õ�Ã Õ ± È�× Õ ± È`Â Õ ± È�Ç Õ ± ÈÆÅ Õ ± ÈÆÈ Õ ± ÈÄÂ�`���`�c®°© ÈÄÝ Õ�ÕÄÂ ÖÆÈ ×�Ã ÇÆÇ Ã¥Õ Ã�È

y @QwAYX>�ë-,¼æOYX@QV � w[K�ùHâ|WXDEb�V�KQIJDGBEKCY � IAK¥â|YX>�iAdC>agà�LùJ?�>�BEWXFH>�IJDG^zâL>�BG>;BGRAI¾KCIv@4ë�¿�¿��¸bA�|TA?S@CBEV�Z2YXDEBG@¦g y WXFH>�^U@QBG>�dQWX\³>�I¿WXIvV�?AR
^G>�V�KQIAiA^�g
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TAWXFHWXYX@QBGYX_Cá�âf> V�@QI @QYX^GKûiA>�óAIA>ä@CI >�ùJDGBE@?ABG>�iAWXV�@QDG>
XY�Ä�bì ��í ÿ7X[� í���ì ð�ñ ��ÑEò�ó-� ��XY��g x IAi&óSIA@CYXYX_Cáfâf>Æâ|WXYXY�IA>�>�i
DGbS>2M°KQYXYXK�â|WXIAd¾DGKHDEBG@QIA^GYX@QDG>�DGbA>;BGRAYX>%,
1[5-< = C21�3 6 5 B è C 6 5 B`Þ�,2�2�N�%¡Ö� � �N�N¡L�0�%�N¡NÐL¢N¢ @åU6�B¥å 5D< = C 6 5 B è C 8 ðÄ×
c =a>�>Æö B F � = <�F 6%ö Ô J 6�8;: 5D< 69=a>³åU6 5 B`Þ C 8 ð`×
c =a>�>Æö B F ÷ºFbø > Ô J 698;: 5-< 69=?>³å`6 5 B`Þ C 8 ðGð
O c 69B¥å 5-< = C 6 5 B`Þ C 8?Ø èCð
TARA?S?�KQ^G>;DGbA>�BE>2@QBG>�=�KQw7�->�V�DG^�á ÷ V�WXDGWX>�^]áa@QIAi��¾@CWXBE?AYX@QIA>�^]g
y bA>q>�IAV�K½iAWXIAd â|WXYXY�WXIJDGBEK½iARAV�>���å ÷ = ð ?ABG>�iSWXV�@CDE>�^�@QIAi
��å ÷ =½Ø�� ÷	� ð ?ABGKQ?[KC^EWXDGWXKQIA@CY4V�YX@QRA^G>�^�WXI(>�@QV�b¸DEWXFH>H^EDG>�?Pg
çARABEDGbA>�BEFHKQBG>aác^EKCFÎ><KCMJDEbA>�F9@QBG>PYX>�IAdCDEbJ_�V�YX@CRS^G>�^]á�V�KQIaDE@CWXIS}
WXIAd¿RA?kDGK ÷ =&IaRSFÄw[>�B�KCMLYXWXDG>�BE@CYX^�g�ï�>µ>�ùJ?AYXKQBG>�i¸@QiAiAWXISd
DGbSWX^ � WXIAi�KCMSV�KCIJDGBEKCYQWXIAM KCBEFH@CDEWXKCI�DEK�KCRSB<M°KQBGF�RAYX@Q^�wARAD�á¥>�ùa}
V�>�?AD�M°KQB�DGbA>¾^GFH@QYXYX>�^GD�?AYX@QIAIAWXIAd�?ABEKCwSYX>�FH^]á�DGbA>¾M°KQBGF�RAYX@Q^
w[>�V�KCFH>�DEK½KµYX@QBGdQ>�M°KQB2KQRAB2T x	y ^GKQYX\³>�BE^]g y bA> � >�_¸iSWXò¦>�BG}
>�IAV�>|â|WXDEbµ@�V�@CDE>�dCKQBG_�àGàPBGRAYX>Îå°^GRAVcbH@Q^fBERAYX>]¥*Þ ð WX^UDEbA@CD	WXI
DGbSWX^2V�@Q^G>�âf>�@QYX^GKvIA>�>�i�DEKµ@QiAi�V�YX@CRS^G>�^�DEbA@CD�V�@C?ADERABG>�KQRAB
iA>�óAIS>�i(?ABE>�iAWXV�@CDE>�^]áø^ERAVcb�@Q^�=a>�>Æö B F ÷ºFbø > Ô J 698;: 5-< 69=?>³g
y bAWX^;WX^2WXI�V�KQIaDEBG@Q^GD|â|WXDEb�DGbA>�>�IAV�K½iAWXISd�KCM-á���� 
%� á¦BGRAYX> ¥*Þ¦á
â|bA>�BE>aá]w�>�V�@QRA^E>OKQM[DGbA>�^EDG@QDGWXV|IA@QDGRSBG>|KQM�DEbA>�iA>�óAIS>�iH?ABG>�iS}
WXV�@QDG>�^]á³DGbA>�_ÎV�@CI¿^GWXFÎ?AYX_µw[>2RA^E>�i�@Q^|@HóAYXDE>�BUâ|bA>�I�@QiAiAWXISd
V�YX@QRA^G>�^Äå°^G>�>�iAWX^GV�RS^G^GWXKQI¿KCI©§9«N¨9�N�%��@Qw�K¥\³> ð g y bAWX^2V�@QIAIAKQD
w[>HiAKQIA>�M°KQB�KCRAB�=?>�>�ö B F ÷�FÒø > Ô J 6�8;: 5D< 69=a>»w�>�V�@QRA^G>�WXDE^
DGBERADGb;\�@QYXRA>ziA>�?[>�IAiA^øKCI�â|bA>�BE><@�?A@QV � @CdQ><WX^�@QD�DEbA>zV�RABEBG>�IJD
DGWXFÎ>ag x ^;@�V�KQIA^G>��JRA>�ISV�>aá½DEbA>�V�@CDE>�dCKQBG_vàGàEàUBGRAYX>�^;@CBE>�>�ùa}
@QFH?AYX>�^LKCM[BGRAYX>�^LDGbS@CD	V�@CIAISKCD<>�òø>�V�DGWX\]>�YX_Hw�>|V�@Q?ADERABG>�i�WXIJDGK
@¸V�KQIA^GDEBG@QWXIJDG}ñwA@C^E>�i(?AYX@QIAIA>�B�á¼^GRAVcb0@C^�æUYX@QV � w[K�ù�gÆçAKCBEDGRA}
IA@QDG>�YX_Cáa@C^|âL>�â|WXYXY�^G>�>�w�>�YXK�âÄáCWXI�DG>�BEFH^UKCMPV�KCFH?SRADG@QDGWXKQIA@QY
>��HV�WX>�IAV�_�DEbA>�V�@QDG>�dQKCBE_»à	@CISiµàGà	BGRAYX>�^L@Q?A?�>�@QB<DEKÄiSK�FHKC^ED
KQM¼DEbA>2âLKQB � áJ@QDUYX>�@C^EDUWXI�DEbA>2iSKCFH@QWXIA^UâL>2V�KQIA^GWXiA>�BE>�iPg x I
WXIJDG>�BE>�^GDGWXISd»BE>�^G>�@QBGVcb*�JRA>�^GDEWXKCIHWX^Uâ|bA>�DEbA>�BzDEbA>�BG>|WX^L@�FHKQBG>
>�ò¦>�V�DEWX\³>�âf@¥_�DEKH>�IAV�K½iA>�BERAYX>�^U^GRAVcb¿@C^|BERAYX>�¥*ë[g

� p('2*¨lA*-ß[:<o �� :<o-82:Pma*¨Ýz3
y bA>HDE>�^GDEw�>�i¿RA^E>�i(WXI(DEbAWX^�?A@C?[>�B�WX^�@¿^G>�BEWX>�^2KQMf?ABEKCwSYX>�FH^
M°BEKCF DGbA>�YXKQdCWX^EDGWXV�^;?AYX@CISIAWXIAdviAKCFÎ@CWXI¸@QIAi¸DEbA>�BGK½V � >�D�iAKC}

FH@QWXI+å��	>�YXKC^EK è�éCüQé¦ë æUYXRAF @QIAi�çARABE^GD èÐéQéCê¦ë TA>�YXFH@QI¸@QIAi
ì @CRADE� è�éCéQí[ë �¸V�iA>�BEFHKCDED è�éCéQü[ð á[@QIAi(DEbA>HDEWXBG>�}ñâfKQBGYXi�iAKC}
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YX>�FH^�â|WXDEb»iAWXòø>�BG>�IJD4YX>�\³>�YX^�KQMJiAKCFÎ@CWXI � IAK�â|YX>�iAdQ>ag y bA>	V�KCYX}
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dQ>�IA>�BG@QYhá y u�úLYX@CI¾WX^f^EDGWXYXY[^GKQFH>�â|bA@QD<M°@Q^GDE>�BzDGbS@CI¾æOYX@QV � w[K�ù
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