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jr{\�X���p¾MFOH/N60?:rHQ>?F1:;=/>MH/.146>?=BH 
Mi á l � jàikj/���3l!KL>M:rt�*-:-<-4P,@.St½FO:-GM{kC?>M,@Fq>M7-.14´{\<-FO=/�B09FO:rH�H@46,@KV=6Z
�/>?NTJm0?W-H@J-46=B45H@46,@KV=�FO=!=@>MHQFO=��z4P<�2�FOH@J�FO:-<-46A�46:;<-46:uH»A-,B097z>?7;F1.1FSH\tw>MH!.146>?=BH5� � � � iºNP09:-=BF1<-4P,
=@4nH@H@F1:-GE46>?NTJvCM>?,@F1>?7-.14w0?W�>LH@46,BKdFO:�HQ*;,@:¼¾àH@J-4aA-,B097z>?7;F1.1FSH\tEHQJ->MHw>}CM>?,BFq>?7-.O4UFO=�=B4PH+H@0! 
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� J-4P: 2p4�>?A-A;.Ot�>�,Q>?:;<-09K ,@4P=BH@,@F1NnHQFO09:�Wg,@09K � � � < i 1 l�HQ0 1 ) � � ��� � < � i 1 ln¾
254�<-0�:-0MH}:;46N64P=@=@>?,@FO.Ot�097½HT>?FO:�>?:^FO:-=BHQ>?:-NP4�0MW 1 ) � i 1 lnZsY`HVA�09=@=BF17-.O4EHQJz>oHR=@09KV4y0?W
HQJ;4+46<-G?4�CM>?,@F1>?7-.O46=/2�F1.1.¹7�46NP09K}4�F1:uC94P,BH@46<¼Z % 03254PC?46,6¾zFO:uC946,fHQFO:-GUH@J-4�CM>?,@F1>?7-.O46=�<-0½4P=p:-0MH
> (846NnH�H@J-4X2�F1<;H@Jx,@4s�r*-FO,@4P<�Wg09,�>R,@4P=@09.O*;HQFO09:y,@4nWg*;HT>oHQF10?:¼Z
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Í3ÎVÉÞÖ;Ì?É/Û�ÈTÍ ikj;lwÜ ÈgÏ´Ò�É`Ì?ÉºÔkÎoÝ;ÍmÎ¨Ï�1 ) � � ��� � < � i 1 lwÜ È	�6Ò�Ô Ü ÈXÍnÔ! oÈUÌ?É�Ñ1È@ÌoÍnÉ�" � � � � w.� Ù
� ÃoÂàÂ���� ��4PHEj�784�G9FOC?46:¼Z ( 4PH #;2 �'&�.1: � � � Z±�p0?:-=@FO<-46,}>|,@>?:-<-0?K G9,Q>?A;J^=B46.14PNPH@46<
>?NPN609,B<-F1:-G H@0 1mw y & \p7ut�.146KVK}> � &½¾ 1 F1=m>?.OK}0?=BHaNP46,fHT>?FO:-.Ot <� {\:-4PF1G9Jr7�09,@.St'>?:-<�7utsHQJ;4�pJ-4P,@:-0�(|7�09*-:-<;=6¾¹FOH�Jz>M=�K}>Ki½F1K�*-K <-4PG9,@4P4 × " # � 2 "�� .1: � Z���4PH 1 7�4�>mG9,@>?A-JxHQJz>oH
F1=�7�0?H@J <� {`:-46FOG9Jr7809,B.OtL>?:-<xJz>?=�K}>Ki½F1Ka*;K <-4PG9,@4P4 × " � .O: � Z

�5tv.O46KVKL>.&½�9¾�2p4RJz>�C?4VH@Jz>MHXWg09,X4nC946,ft�jr{¨�X��� á 3 , = t � � ) T � ��� n á<;A= �2��jr ×
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3 , = t�� � ) T ����� n Ø i á ;>= l � i ��� � " �±�Dl � j r × j " � � � � �>� w = < � � < � = � � = � �
�p4PN�>?*-=B4�j¤F1= � i½46< >?:-< � <-4PA84P:-<-=v09:-.St�09:�j8¾wHQJ-4P,@4s4Oi;FO=BH@= � � =B0 HQJz>oH
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4PC?46,ft�.OF1:-4 á 0?W / Jz>M= Ø i á ;A= l × i ��� � " �¤�Dl � j�Zx�5t|N609,B09.1.1>?,Bt�� � ¾ 1 ) � � � < i 1 l ;A=
Jz>?=a> ,@46=B09.1*½HQF10?:s,@4nWg*;HT>MH@F109:�0?W�2�F1<;H@J�>MHmKV09=BH ��� � " � �9Z')+:sHQJ-4L0?HQJ-4P,mJz>?:-<à¾»784´{
N�>M*-=@4 1 F1= <� {`:-46FOG9Jr780?,@.Ot?¾ ã�ä i 1 ) � i 1 l@l � : < � � �"< = � ��

@ � 2 � � � " ¾U>?:-<�H@J-46,B4PWg09,B4
ã�ä i 1 ) � � � � � < � i 1 l ;A= l � ã�ä i 1 ) � i 1 lBl!� ��� � " �±�?Z��p09:uHQ,Q>M<-F1NnHQF10?:¼Z
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0?W��p09KVA-*;HQ4P, ( N6FO46:-NP4?Z/Y/2�>?=�H@J-4XA-,@FOKL>M,Bt},@46=B4�>?,BNTJ-46,�>?:-<�>?*½HQJ-09,�0MW�H@J-F1=�A;*-7-.1FON�>MH@F109:
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Y\:�H@J-F1=!NTJz>?A;H@46,6¾M2p4�=BJ-032�HQJz>MH!N60?:-=BHQ>?:uHB{\<;46A;H@JR�¹,B46G945=Bt�=BH@46KV=�2�FOH@J�NP09*-:uHQFO:-G
>Ki½F10?K}=}K}0�<-*-.O0 p A80?.Ot�:-09KVFq>?.O.Ot�=@F1K�*-.q>MH@4&��*-.1.O=BH@46.1.O46:-=@>MH ��,@4nWg*;HT>oHQF10?:-=EKV0½<-*;.10 pvZ
~�J-FO=X>?.1.O032�=+*-=�H@0EHQ,Q>M:-=BWg09,BK"��*-.1.O=BHQ4P.1.O46:-=@>MH �I,@4nWg*;HT>MH@F109:;=+F1:uHQ0yNP09:-=fHT>?:uHB{`<-46A½HQJ|�z,@46G?4
2�FOH@J N60?*-:uHQF1:;Gx>Ki½F109KV=�A;,@0�0?Wg=�2�FSHQJ�>L=BKL>?.O.�F1:-NP,@4�>M=@4aFO: =@F8�64?¾¼>?:-< HQ0LF1:;Wg4P,�=@F8�64a.O032p4P,
7�09*-:-<-=wWg09,I��*;.1.1=fHQ4P.1.14P:-=Q>oH �a,B4PWg*;HQ>MHQFO09:-=XWg,@09K�=@F��P4}.O032p4P,I7�09*-:;<-=IWg0?,INP09:-=fHT>?:uHB{`<-46A½HQJ
�z,@4PG94�2�FSHQJENP09*-:uHQFO:-Ga>Ki½FO09K}=�A-,B0½0?Wg=PZ�Y\:yAz>?,fHQFON6*-.1>?,6¾uHQJ;F1=�K}4nHQJ-0�<E46=fHT>?7;.1F1=BJ-46=�HQJ-4��z,@=fH
=@*;A84P,@A�09.Ot�:-09KVFq>M.!=BF��64�=@46A->?,Q>MH@F109:v7�4PH\25464P:s��*-.1.O=BHQ4P.1.O46:-=@>MH ��>?:-<�A80?.Ot�:-09KVFq>?.�N6>?.1NP*-.1*;=
,@4nWg*;HT>oHQF10?:-=6Z

Y`H�F1=»:-0MH5FOK}KV46<;Fq>MH@46.OtwNP.146>?,»J-032]HQ0wNP09K}A->?,@4�NP09:-=BHQ>?:uHB{`<-46A;H@JE�z,@4PG94�=Bt�=BH@46KV=
2�FOH@J���*-.O.1=BH@46.O.146:;=Q>MH���,@4nWg*;HT>oHQF10?:-=�7�46N�>M*-=@4U�z,@46G?4X=Bt�=BH@46KV=�A;,@03C94wA-,B09A80?=@FOH@F109:->?.�Wg0?,@Ka*½{
.q>M=�F1:yN60?:-:-46NnHQFSC946=�=@*;NTJ >?=�Px¾ s >?:-<  �¾¹>?:-<xHQJ-4w��*-.1.O=BHQ4P.1.O46:-=@>MH �+=ft�=BHQ4PKe=@J-032�=�HQJz>oH
=Bt�=fHQ46KV=a0?WpA80?.Ot�:-09KVFq>?.O=XJz>�C94}:-0&NP09K}KV09:|,@0�0?HQ=PZ ��09,B4603C94P,6¾»N60?:-=BHQ>?:uHB{\<;46A;H@J��z,@46G?4
=Bt�=fHQ46KV=p*;=@4�0?:-.OtRNP09:-=BHQ>?:uHB{`<-46A;H@JLWg09,BKa*-.q>M=5>M:-<L=B*-NTJLWg09,BKa*-.q>M=�N6>?:-:-0MHp4Oi;A;,@46=B=�=@*;K}=PZ
� 4aA-,@0?A809=B4m>E<-4?�z:-FOH@F109:&0?W/,@4P<-*-N6FO7-F1.OFOH\tyWg,B09KdA;,@09A�09=@FSHQFO09:z>?.¼Wg09,BKa*-.1>?=�H@0E=Bt�=BH@46KV=X0?W
A�09.Ot�:-09KVFq>M.1= � >EWg09,@K�*-.q> á ,B46<-*;N646=wHQ0�>y=Bt�=fHQ46K¬0?W5A�09.Ot�:-09KVFq>M.1=�0DC?46,�� , FOW/254}N6>?:
*-=B4 á H@0�<-4m�z:;4�>M:�pL{`Az>?,BH@FOH@F109:[iº>vAz>?,BH@FOH@F109:�FO:s2�J-F1NTJ�4PC?46,Bt�NP.q>?=B=mN609:-=BF1=fHQ=V0?W�4Oir{
>?NnHQ.Ot[p"46.O46KV46:uHQ=Ql�09:�HQJ-4I=Q>oHQF1=k�z46<�K}0?:-09KVFq>?.O=�0?W�H@J-4IA809.St�:-09KVFq>?.O=6Z/~�J-4�=BF1Ka*;.q>MH@F109:
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æ  
=@J;0D2�=�H@Jz>MH�FSW�>�Wg0?,@Ka*-.1>�Jz>?=�>a=BKL>M.1.�,@46<;*-NPH@F109:yHQ0R>a=B4PH�0?W�A�09.Ot�:-0?K}F1>?.1=/2�FOH@Jx>a=@K}>?.1.
��*;.1.1=fHQ4P.1.14P:-=Q>oH ��,@4nWg*;HT>MH@F109:à¾rH@J-46:VHQJ-4�Wg09,@K�*-.q>XJz>?=p>U=BKL>?.O.zN609:;=BHT>M:rHf{\<-4PA;HQJE�¹,B46G94�2�FOH@J
N60?*-:uHQF1:;G'>Zi;FO09KV=m,@4PWg*½HT>MH@F109:¼Z�~�J;F1=R:-0?H@F109:�0?W�,@4P<-*-NnHQF10?:^=B4646KV=V:z>MHQ*;,Q>?.�FO:�HQJz>MHmWg0?,
A-,B4PC�F109*;=@.Ot}=BH@*-<-FO46<yHQ,@>?:-=@.1>MHQFO09:-=�0?W�Wg09,@K�*-.q>?=�F1:uH@0m=Bt�=BH@46KV=�0?W�A809.St�:-09KVFq>?.O=6¾r>�Wg09,BKa*-.q>
,@4P<-*-NP46=�HQ0VFOHQ=�H@,Q>?:;=@.q>oHQF10?:¼Z

~�J-4/=@FOKa*-.1>MHQFO09:+0?W;��*-.O.1=fHQ46.O.14P:-=Q>MH���,@4nWg*;HT>oHQF10?:-=¼KV0½<-*;.10�p�7rtwNP09:-=fHT>?:uHB{`<-46A½HQJ
�z,@4PG94�=ft�=BHQ4PK}=V2�FOH@J^NP09*-:uHQFO:-Gs>Ki½FO09K}=mKV0�<-*-.10Yp 2509,B��=}7ut^<;4m�z:-FO:-G�H\2p0s<;F (846,@4P:uH
pL{\A->?,BH@FOHQFO09:-=m09:�HQJ-4�=Q>MH@F1=k�z46<^K}09:;09K}F1>?.1=�F1:�HQJ-4�4?i½Az>?:-=BF109:^0?W+H@J-4&��*-.1.O=BH@46.1.O46:-=@>MH �
,@4nWg*;HT>oHQF10?:¼Z5)X:;4INP03C946,B=�H@J-4U=@>MHQFO=��z4P<�KV09:-0?K}F1>?.1=5A84P,BWg46NnHQ.St9¾¹>?:-<xHQJ;4U0?H@J-46,�.O4�>�C94P=�09*½H
4?i;>?NnHQ.Stx09:-4I=Q>MH@F1=��-46<&KV09:-0?K}F1>?.kZ»Y\:�=@46NnHQFO09:�_�Z ��¾¹254U=BJ-032 HQJz>MH��z,@4PG94w=Bt�=BH@46KV=�2�FOH@J
N60?*-:uHQF1:;G�>Ki½F109KV=EN�>M:�A;,@03C94�F1:±NP09:-=fHT>?:uHx<-4PA;HQJ >?:-<[A�09.Ot�:-09KVFq>M.�=BF��P4 HQJz>MHE=@*-NTJ >
Az>?,fHQFSHQF10?: N�>?:;:-0?Hw4?i½FO=BH�Z ( 46NnHQFO09:v_aZ � Wg09,BKL>M.1F��P46=�09*-,X<-4?�z:-FOH@F109:v0MW5,B46<-*;N6F17;F1.1FSH\txWg,@09K
A-,B09A80?=@FOH@F109:->?.àWg09,BKa*-.q>M=�H@0L=ft½=fHQ4PK}=�0?W»A�09.Ot�:-09KVFq>M.1=�>?:;<&A-,B0DC?46=�H@J-4IKL>?FO:�=BF1Ka*;.q>MH@F109:
HQJ;4609,B46K�Z�Y\:v=@4PNPH@F109:&_�Z ��254a=BJ-032�H@Jz>MH6¾8Wg09,�=@4PC?46,@>?.�KV4PHQJ;0½<-=�0?W»HQ,@>?:-=B.q>MH@F1:-GVA-,@0?A80M{
=@FSHQFO09:z>?.�Wg09,@Ka*;.q>?=+FO:uHQ0y=Bt�=fHQ46KV=I0?WpA�09.St½:;09K}F1>?.1=P¾à>EWg09,BKa*-.1>E4 *VN6FO46:uHQ.St ,@4P<-*-NP46=UH@0yFOH@=
HQ,@>?:-=B.q>MH@F109:¼Z

� 4X4?i½A-.10?,@4X=@0?K}4X>MA-A-.1FON�>MH@F109:;=p0?W�HQJ;4X=@F1K�*-.q>MH@F109:}F1:y=B46NPH@F109:E_�Z ��Z���FO,@=BH6¾½254
097;HQ>?F1:R=BKL>?.O.-N60?:-=BHQ>?:uHB{\<;46A;H@JE�z,@4PG94�2�FOHQJRNP09*-:uHQFO:-G�>Zi;FO09KV=»,@4PWg*½HT>MH@F109:-=�Wg0?,�*;:-=@09.SCM>?7-.14
=Bt�=fHQ46KV=»0?W¹.OF1:-46>?,!4m�r*z>MHQFO09:-=�FO:�2�J-FONTJV46>?NTJm4s�r*z>oHQF10?:mN609:uHT>MF1:-=�>+=@K}>?.1.r:r*-Ka7�46,�0MW�CM>?,BFS{
>?7-.O46=PZ»~�J-F1=�N6.1>?=@=�0?W�HT>M*;HQ09.O09G9FO46=�FO:-N6.O*-<-46=�H@J-4w~�=@4PFOHQFO:yHT>?*;H@09.10?G9F14P=�>?:-<yHQJ;4 � ��Wg0?,@Ka*½{
.q>M= ��Wg09,p��FO=Q>?:½{ � F1G9<;46,@=B09:EA-=B46*-<;09,Q>?:;<-09K G?46:-4P,Q>MH@09,@=�7-*;F1.OH�Wg,@0?K H@J-4+Az>?,BFOH\tRWg*-:-NnHQFO09:
nß�9¾ " r�Z5~�J;4I~�=B46FSHQF1:xHT>M*;HQ09.O09G9FO46=�09:�>RN609:;=BHT>M:rH�<-4PG9,@4P4U4Oi½Az>?:-<-4P,�N6>?:�784w4?i½A-,B46=B=@46<�>M=
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