
A Computational
Model of Interaction in
Embedded Systems

Jan van Leeuwen
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P A�C�HQÏ¹ÏkÐ�ÑvB»RTÒ	Ð�Ó U A�9mÐ�ÔGA(Õ'ÑVÐ�ÓIÖ#A U�× A(RYRTA(R®ÐvÒTÐfÑVA U Ð^Ö L Ó U 9¸Õ'Ó U ÔYBTÑV9 × HQÏ¹HQÑfÒmØ|ÑvÙYA�Ó L A'ÑVH¹Õ§=DH¹A�C�ÔGÓIH¹;:Ñ(Ú»Û^ÙYAÑvA LvUÝÜ A U�× A(RYRTA(R±Ð�ÒTÐ�ÑvA U Ð(ÞYA(;YÕ'Ó U Ô»9IÐVÐ�ASÐ/9 ×WL Óm9mR L 9<;YßIA%Ó<ÖwÙ»9 L RTC&9 L A%9I;YR	Ð�ÓIÖÂÑfC&9 L A�ÐvÒTÐfÑVA U Ð�ÑVÙY9?Ñ§9 L AÕ'Óm;YÐvH¹RTA L ASR�ÑvÓ§ÖÀÓ LVU 9I;¸HQ;:ÑVA�ß L 9<ÏTÔ»9 L ÑwÓ<Ö�9§Ï¹9 L ßmA L ÐvÒTÐfÑVA Uáà Ð�A(A�AIÚ ßYÚGâ�ãSä?åÀæ�ÚIç U�× A(RWRTASR\Ð�ÒTÐ�ÑvA U ÐEÕ'Ó U\U BW;WHQØÕ�9<ÑvA�9I;YR3Õ�Ó U ÔWBTÑVAIèIH¹;3H¹;:ÑvA L 9IÕ'ÑvH¹ÓI;¸C�HQÑvÙ�9I;¸A�;D=DH L ÓI; U A(;:Ñ(ÚIç U�× A(RWRTASR3ÐvÒDÐ�ÑvA U Ð × A�ÙY9N=mA/=IA L Ò RTH�é A L A�;:ÑVÏQÒÖ L Ó U Ñ L 9mRTH�ÑVHQÓm;Y9<Ï U ÓTRTA(Ï¹Ð%ÓIÖ^Õ�Ó U ÔWBTÑ`9?ÑVHQÓm;�ê ÑvÙWA(H L HQ;WÔYBTÑ�H¹Ð�BW;WÔ L A(RTH¶Õ�Ñ`9 × Ï¹A39<;»R¯H¶Ð%;WÓIÑ�Ð�ÔGA(Õ�H�ëYASR.HQ;ì9IRTØ=?9<;YÕ�AIèSÑvÙYA�Ò%;WA(=IA L ÑvA LvU H¹;Y9?ÑVA à BW;WÏ¹A(ÐVÐ!9/ÖK9<BWÏQÑ#ÓTÕ�Õ'B L Ð`æ�èN9<;YR�ÑvÙWA(Ò Ü Ï¹A(9 L ;5Þ(Ó?=mA L ÑVH U AmÚSíd;�ÑvÙWH¶Ð!ÔY9<ÔGA L C&AE9IH UÑvÓ3RWA L HQ=mA�Ð�Ó U A%ßmA�;WA L 9IÏ L ASÐ�BYÏ�Ñ`Ð^ÖÀÓ L ÑVÙWA�îDH¹;YR�Ó<Ö
HQ;:ÑVA L 9IÕ�ÑVHQ=mA%Õ'Ó U ÔWBWÑvH¹;Wß × A�ÙY9N=DH¹Ó L C�ÙWH¶Õ`Ù à Õ'Ó U Ô»Óm;WA�;:ÑVÐÓ<Ö`æ&A U�× A(RYRTA(R�ÐvÒDÐ�ÑvA U Ð�Õ�9<;�A�ïDÙYH × HQÑ(ÚÛ^ÙWA%ÔWB L ÔGÓmÐvA§Ó<Ö#9<;�A U�× ASRWRTA(R�ÐvÒTÐfÑVA U H¶Ð�BYÐvBY9IÏQÏ¹Ò3;WÓIÑ�ÑvÓ3Õ'Ó U ÔWBTÑvA�ÐvÓ U A§ëY;»9<Ï L A(ÐvBWÏQÑ(è × BTÑ�ÑvÓ L A(9IÕ'ÑÑvÓ¸Ó L HQ;:ÑVA L 9IÕ�Ñ�C�HQÑvÙ>ÑvÙYA%A�;D=DH L ÓI; U A(;mÑ�H¹;�C�ÙWH¹Õ`Ù>ÑVÙWA�Ð�ÒTÐ�ÑvA U H¶Ð�ÔWÏ¶9IÕ'ASR�9I;YR�ÑvÓ U 9<H¹;:ÑV9<H¹;	9 CEA(ÏQÏQØ�RWA'ëY;WASR9IÕ'ÑvH¹ÓI;TØ L A(9IÕ'ÑvH¹ÓI; × A�Ù»9N=:H¹Ó L ÚSíd;�ÑVÙWA^Ï¹9<ÑvA&;WHQ;YA'ÑvA(A�;\Ð�A(=IA(;mÑVHQASÐ
9<;YR�A(9 L Ï¹Ò%;WHQ;YA'ÑvA(A�; A�H¹ßIÙ:ÑvH¹A(Ð(èSÑvÙWH¶Ð × A�ÙY9N=DH¹Ó L Ó<ÖÐvÒDÐ�ÑvA U Ð L A(Õ�A�H¹=IA(R U BYÕ`Ù�9<Ñ�ÑVA�;:ÑvH¹ÓI;�H¹;�ÑVÙWAEÖÀÓ LVU 9IÏ:ÐvÔGA(Õ'HQë»Õ(9?ÑvH¹ÓI;�9<;YR�=IA L HQë»Õ�9<ÑvH¹ÓI;%Ó<ÖYÕ�ÓI;YÕ�B LVL A(;mÑ!Ô L ÓDÕ�A(ÐVÐ�ASÐ
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ÑVÙY9?Ñ
ÑvH U AIÚ P A/9IÐVÐ�B U AEÑvÙ»9?Ñ � 9mÕ�ÑVÐ
9mÕ�Õ'Ó L RWHQ;Wß�ÑvÓ%ÐvÓ U AÔ L ÓIß L 9 U ÑvÙY9<Ñ�A�=IÓmÏQ=mA(Ð�RTA'ÑVA LVU HQ;WH¶Ð�ÑvH¶Õ�9<Ï¹Ï¹Ò¯Ó?=IA L ÑvH U Amè�H¹; 9>C^9NÒ¯RTA(Ô»A(;YRTH¹;Wß	ÓI;±ÑvÙWA¸ÙYH¹Ð�ÑvÓ L Ò®ÓIÖEHQÑVÐ%Ô»9IÐ�ÑH¹;mÑVA L 9IÕ'ÑvH¹ÓI;�C�HQÑvÙ �3Ú P A^9IÐVÐ�B U AEÏQH¹îIA(C�H¹ÐvA#ÑvÙ»9?Ñ!ÑvÙWA^Ð�H¹ßI;»9<Ï���Ð�A(;YRWÐ5ÑvÓ � RTB L H¹;Wß/ÑVH U A+��RTA�ÔGA�;YRYÐkÓm;�C�ÙY9<Ñ

� L A U A U�× A L Ð^Ö L Ó U ÑvÙYA�A(9 L Ï¹HQA L H¹;mÑVA L 9IÕ'ÑvH¹ÓI;�C�H�ÑVÙ � 9<;YR�Óm;&� ��, F è × BWÑ¨;WÓ?C½9<Ï¶Ð�Ó¸Óm;	H�Ñ`Ð/BW;YÔ L ASRTH¶Õ�ÑV9 × Ï¹AÜ U ÓDÓTR7Þ7Ó L ÐvHQÑvBY9<ÑvH¹ÓI; à C�ÙWH¶Õ`Ù U 9NÒ	=?9 L Ò	Ó?=IA L ÑVH U ANæ�C�ÙWH¹Õ`Ù.Õ�9I;±Ï¹A(9mR®HQÑ%ÑvÓ�Ð�A(;YR±9I;DÒ®Ð�Ò U�× ÓIÏ#HQÑ%C&9I;:ÑVÐ(ÚÛ^ÙDBYÐ(è��ÝÕ(9<; × A>ÑvÓIÑV9IÏQÏ¹Ò�H¹;YRTA'ÑVA LVU HQ;WH¶Ð�ÑvH¶Õ	9<;YR BW;WÔ L A(RWH¹Õ'ÑV9 × ÏQA�H¹; ßmA�;WA L 9<ÑvH¹;Wß±HQÑVÐ L A(ÐvÔGÓI;YÐvAIÚ �WÓ L Ï¹9<ÑvA L
L A'ÖÀA L A�;»Õ'A/C&A�C L H�ÑVA/ÑVÙWH¹Ð^9mÐF� ��, F à � ��, F æ(- � � è:C�ÙWA L A<� ��, F L A�Ô L ASÐ�A(;mÑ`Ðt9IÏQÏ Ü îD;WÓ?C�Ï¹A(RWßIAIÞIÑvÙY9<Ñ � Ô»Ó:ÐvÐvA(ÐVÐ�ASÐ9?ÑEÑvÙWA U Ó U A�;:ÑtÑVÙY9?Ñ^HQÑEßIA(;WA L 9?ÑVA(ÐwÑvÙWA L ASÐ�ÔGÓI;YÐvA�ÖÀÓ L ÓmBTÑvÔWBWÑtÑvÓ � 9?ÑEÑvH U A'�w9<;»R39<Ï¹ÏGÐvHQÑvBY9<ÑvH¹ÓI;YÐwÑvÙY9<Ñ&Õ�9I;Ï¹A(9IR�HQÑ�ÑvÓ¸ßIA(;WA L 9?ÑVA � � à C�ÙWH¶Õ`Ù�C�H¹Ï¹Ï × A�9I;�BW;WÔ L A(RTH¶Õ�Ñ`9 × Ï¹A%Õ`ÙWÓIH¶Õ'A�Ö L Ó U ÑVÙWA�ÐvÒ U�× ÓmÏ¹Ð&Ö L Ó U �\æ�Ú
!/ÓIÑvA ÑvÙ»9?Ñ�9?Ñ%ÑVH U A.��è � 9<;»R � Õ�9I;±H¹; Ô L HQ;YÕ�HQÔYÏQA × A39IÐVÐ�B U ASR®ÑVÓ	î:;YÓ?C·ÑvÙYA3Ð�A��mBYA�;YÕ�A(Ð§Ó<Ö^Ð�H¹ßI;»9<Ï¶ÐÑvÙ»9?ÑtÑVÙWA�Ò\ÙY9N=mA�ÐvA�;:Ñ&9<ÑtÔ L A�=DHQÓmBYÐ#ÑVH U ASÐE9mÐtC&A�Ï¹Ï Ú:Û^ÙDBYÐ�èmÖÀÓ L A'ïW9 U ÔWÏ¹AIè � Þ ÐtÓmBTÑvÔWBWÑ&9?ÑEÑvH U A��#C�H¹ÏQÏ RTA�ÔGA�;»RÓI; � Þ Ð�Ô L ÓIß L 9 U è7Óm; � � � F 	�	
	 � ��, F 9<;YR7è!H U ÔYÏQH¶Õ'HQÑvÏ¹ÒIè
ÓI;/� � � F 	
	�	 � ��, F Ú!Û^ÙWA>Ðv9 U A3ÙWÓIÏ¶RWÐ�ÖÀÓ L �¸èkA�ïWÕ'A�ÔWÑÑvÙ»9?Ñ�ÓI;WA§C&ÓIBWÏ¶R�9IÏ¹ÐvÓ ÙY9N=IA¨ÑvÓ\îD;WÓ?C ÑVÙWA Ü ÐvH�ÑVBY9?ÑVHQÓm;YÐ(ÞTÓ<Ö � ÑvÙ»9?Ñ�BW;YRTA L Ï¹Ò¸HQÑVÐ�BW;YÔ L ASRTH¶Õ�ÑV9 × Ï¹A L A(ÐvÔ»Óm;YÐvA�9<ÑÑvÙYA�ÐvA�ÔY9 L 9<ÑvA%ÑVH U A U Ó U A�;:ÑVÐ(Ú P A�9mÐvÐvB U A%ÑVÙY9?Ñ � 9<;»R � Ð�Ó U A�ÙWÓ?C½ßIA(;WA L 9?ÑVA%ÑvÙYA�H L'� � 9I;YR&� � Ð�H¹ßI;»9<Ï¶ÐÐvÔ»Óm;mÑ`9<;WA(ÓIBYÐvÏ¹ÒIèDC�H�ÑVÙ � 9IÏQC^9NÒTÐEßmA�;WA L 9<ÑvH¹;Wß0� � RTA'ÑVA LVU HQ;WH¶Ð�ÑvH¶Õ�9<Ï¹Ï¹Ò3AIÚ ßYÚTÖÀÓ L A'ïW9 U ÔWÏ¹A%9<Ï¹C&9NÒTÐ&9IÐ(�7Ú
P A�9IÐVÐ�B U A^ÑVÙWA�ÖÀÓmÏQÏ¹Ó?C�HQ;Yß '����4'Wø���û þ 9mÐ × A�H¹;Wß�Õ`ÙY9 L 9IÕ'ÑvA L H¶ÐfÑVH¹ÕEÖÀÓ L H¹;mÑVA L 9IÕ'ÑvH¹=IA�Õ'Ó U ÔYBTÑV9<ÑvH¹ÓI;YÐ(ê �ªÐvA�;YRWÐÐvHQßm;Y9<Ï¶Ð#ÑVÓ � H¹;TëY;WHQÑvA(ÏQÒ¸ÓIÖÂÑvA(;�èT9<;YR � H¶Ð&ßIBY9 L 9I;:ÑvA�ASR�ÑvÓ�ßmHQ=mA¨9 U AS9<;WH¹;WßIÖÀBWÏ à ;WÓI;WØ|A U ÔWÑfÒTætÓIBWÑvÔWBTÑ&C�H�ÑVÙWH¹;ëY;WHQÑvA§ÑVH U A�9I;:Ò3ÑvH U A�9<ÖÂÑvA L�L ASÕ'A�H¹=DHQ;Yß\9I;�H¹;WÔWBWÑ¨Ð�H¹ßI;»9<ÏGÖ L Ó U �¸ÚWð®Ó L A�Ô L ASÕ'H¶Ð�A(ÏQÒ ê



à � �Yûdø��vùIú�û üÂý?ø��Gø��%� æ �WÓ L 9IÏQÏGÑVH U A(Ð+��èDC�ÙWA(;�� Ð�A(;YRWÐ&9�;WÓm;TØ�A U ÔTÑfÒ¸Ð�H¹ßI;»9<Ï»ÑvÓ � 9?ÑEÑvH U A'��è:ÑVÙWA�; �ÐvA�;YRYÐ�9\;WÓI;TØ�A U ÔTÑfÒ�Ð�H¹ßI;Y9IÏGÑvÓ ��9?Ñ/ÐvÓ U A�ÑvH U A�� � C�H�ÑVÙ$� ��� � à 9I;YR>=:H¶Õ'A§=mA L Ðv9:æ�Ú
Û^ÙWA%Õ'Óm;YRTHQÑvH¹ÓI;>Ó<Ö!HQ;:ÑvA L 9mÕ�ÑVHQ=mA�;WASÐvÐEH¹Ð�9mÐvÐvB U A(R3ÑvÙ L ÓIBYßIÙWÓmBTÑEÑVÙWH¶Ð^ÔY9<ÔGA L Ú.!/ÓIÑvA�ÑvÙY9<Ñ(èTH¹;�ÑVÙWA�RTA�ëY;WHQÑvH¹ÓI;>Ó<ÖH¹;mÑVA L 9IÕ'ÑvH¹=IA�;YA(ÐVÐ�è7C&A3RTÓ®;WÓIÑ U 9<îIA39I;DÒ±ÐvÔ»ASÕ'H¶9<Ït9mÐvÐvB U ÔTÑvH¹ÓI;ì9 × ÓmBTÑ�ÑvÙYA�Õ�9IBYÐv9IÏQHQÑfÒ × A'ÑfC&A�A(; ÑvÙWA�ÐvH¹ßI;Y9IÏÐvA�;:Ñ àK× Ò � Ó L � æ 9?Ñ ÑvH U A ��9I;YRìÑVÙWA�Ð�H¹ßI;Y9IÏ&ÐvA�;:Ñ àÀ× Ò � Ó L � L ASÐ�ÔGA(Õ'ÑvH¹=IA(ÏQÒWæ�9<Ñ�ÑVH U A$� � Ú P HQÑvÙ ÑvÙYAÕ'Óm;YRTHQÑvH¹ÓI; Ó<Ö¨H¹;:ÑvA L 9mÕ�ÑvH¹=IA(;WA(ÐVÐ�H¹;:ÑvÓ A'é A(Õ'Ñ(è
ÑVÙWA × A�Ù»9N=:H¹Ó L ÓIÖ¨9±Õ�Ó U ÔGÓI;WA(;mÑ � C�HQÑvÙ L A(ÐvÔ»ASÕ�Ñ ÑvÓ � H¶Ð\9
L A�Ï¶9?ÑvH¹ÓI;.ÓI;.H¹;TëY;WHQÑvA3Ð�Ñ L HQ;YßmÐ§Ó?=IA L ��Ú7í�Ñ�Õ'ÓI;»Ð�H¶ÐfÑ`Ð§Ó<Ö&ÑvÙWA à RTA'ÑVA LVU HQ;WH¶Ð�ÑvH¶Õ(æ L A(ÐvÔ»Óm;YÐ�ASÐ¨ÑvÙY9<Ñ � U 9NÒ®ÙY9N=mAÑvÓ¸9IÏQÏ7ÔGÓmÐVÐ�H × Ï¹A × A�Ù»9N=:H¹Ó L ÐEÑvÙY9<Ñ
� U 9NÒ¸A'ïTÙWH × HQÑ(Ú P A%9IÐVÐ�B U A�ÑVÙY9?Ñ
� Ð�A(;YRWÐ�9 ����� ø���'Gû|þ Ð�H¹ßI;Y9IÏ79?Ñ^ÏQAS9IÐ�Ñ
ÓI;»Õ'AIèDÑVÙDBYÐ/9<Ï¹C^9NÒDÐtÑ L H¹ßIßIA L H¹;Wß\9<;>HQ;:ÑVA L 9IÕ�ÑVHQÓm;>ÐvA
�:BWA(;YÕ'A§C�HQÑvÙ�H¹;TëY;WHQÑvA(ÏQÒ U 9<;DÒ3;WÓm;WA U ÔTÑfÒ�ÐvH¹ßI;Y9IÏ¹Ð(Ú
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íd;®ÑVÙWA U ÓTRTA(Ï
CEA U 9<îIA�ÑvÙWA ÖÀÓmÏQÏ¹Ó?C�HQ;Yß3ÖÀB L ÑvÙWA L 9IÐVÐ�B U ÔTÑVHQÓm;YÐ�9 × ÓIBTÑ�ÑvÙWA\H¹;:ÑvA L ;Y9IÏkÓmÔ»A L 9<ÑvH¹ÓI;YÐ¨Ó<Ö � è9IÐvH¶RTA/Ö L Ó U ÑvÙYA�ÖK9mÕ�Ñ&ÑvÙY9<Ñ&HQÑ^9mÕ�Ñ`ÐERTA�ÑvA LvU H¹;WH¹Ð�ÑvH¶Õ�9IÏQÏ¹Ò ê � ÙY9IÐEÓI;WÏ¹Ò\ÓI;WA§Õ`ÙY9I;W;WA�ÏGÓ<Ö�H¹;:ÑvA L 9mÕ�ÑvH¹ÓI;�C�H�ÑVÙ��¸è �9IR U HQÑVÐ U BWÏQÑvHQØ ÑVÙ L AS9IRTH¹;Wß à 9IÏQÏ¹Ó?C�HQ;Yß�HQÑ!ÑVÓ L BW;\ÐvA�=IA L 9IÏIÔ L ÓTÕ'ASÐvÐvA(Ð
ÐvH U BWÏ�Ñ`9<;WA(ÓIBYÐvÏ¹ÒTæ'è?9<;YR � ÙY9mÐ!9¨ëWïTASR × BTÑÓ<ÑVÙWA L C�H¶Ð�A 9 LV× H�Ñ L 9 L Ò	ÐvÔ»A(A(R¯Ó<ÖEÓmÔ»A L 9<ÑvH¹ÓI; à H Ú AIÚ�9I;DÒ>;YÓI;TØ ��A L Ó>Ð�ÔGA�ASR¯H¶Ð§9<Ï¹ÏQÓ?C&A(R	C�ÙYH¹Õ`Ù.Õ'Ó U ASÐ¨C�HQÑvÙ±ÑvÙYAÕ'Ó U Ô»Óm;WA�;:Ñ`æ'Ú J¨Ðt9%Õ'Óm;YÐvA
�:BWA�;»Õ'A�HQÑEC�H¹ÏQÏ × A/ÔGÓmÐVÐvH × Ï¹A�ÖÀÓ L � ÑvÓ�ÙY9N=mA/9�ÖÀÓ L A�ß L ÓmBW;YR�Ô L ÓTÕ�A(ÐVÐwRTÓIH¹;Wß%AmÚ ß»Ú<ÑvÙYAí�� ; Ø�ÓIÔGA L 9?ÑVHQÓm;YÐ#=mA L Ò��:BWH¶Õ`îDÏQÒ¸9I;YR3ÙY9N=mA�Óm;WA�Ó LEU Ó L A × 9IÕ`îDß L ÓIBW;»R\Ô L ÓTÕ�A(ÐVÐ�ASÐ L BW;W;WH¹;Wß 9?Ñ�9�ÐvÏQÓ?C&A L ÔY9IÕ�AÐvH U BWÏ�Ñ`9<;WA(ÓIBYÐvÏ¹ÒIÚYÛ^ÙWA�ÖÀÓIÏ¹ÏQÓ?C�H¹;Wß3Õ L BYÕ�H¹9IÏ59IÐVÐ�B U ÔWÑvH¹ÓI;�C�HQÏ¹Ï × A U 9mRTA�9<Ï¶Ð�Ó»èY9IÐ�HQ;®Õ�Ï¹9mÐvÐvH¶Õ�9<Ï�Õ�Ó U ÔWBTÑ`9 × H¹Ï¹H�ÑfÒÑvÙYA�Ó L Ò ê
��� �/�4���
���mø4��ú4����' �*�Gø��Yû��¸ø��"����þ�� � CEÓ L îTÐ^C�HQÑvÙWÓmBTÑ�9<;DÒ�9\Ô L H¹Ó L H × ÓmBW;YRWÐ�ÓI;>ÑvÙYA�9 U ÓIBY;mÑ/ÓIÖ9N=?9<H¹Ï¶9 × Ï¹A U A U Ó L ÒmèTH Ú AIÚYH�Ñ`Ð U A U Ó L Ò�ÐvÔY9IÕ�A�H¶Ð^ÔGÓ<ÑvA(;:ÑvH¶9<Ï¹ÏQÒ3H¹;TëY;YH�ÑVAIÚ

íd; Ô»9 L ÑvH¶Õ'BWÏ¶9 L � Þ Ð U A U Ó L Ò H¹Ð�;WA(=IA L L A(ÐvA'Ñ RWB L H¹;Wß.9<;�H¹;:ÑvA L 9IÕ'ÑvH¹=IA>Õ'Ó U ÔWBWÑV9?ÑVHQÓm;�è!BW;WÏ¹A(ÐVÐ�HQÑVÐ Ô L ÓIß L 9 UA'ïTÔWÏ¹H¶Õ'HQÑvÏ¹Ò�RTÓDA(Ð�Ð�Ó»Ú P A�9IÏQÏ¹Ó?C � ÑVÓ × BWH¹Ï¹R�BWÔ	9I; Ü H¹;TëY;WHQÑvAmÞ»RW9<ÑV9 × 9IÐvA�ÓIÖ!îD;WÓ?C�Ï¹A(RWßIA�ÑvÙY9<Ñ�HQÑ�Õ�9<;	Õ�ÓI;YÐvBWÏQÑH¹;�ÑVÙWA�Õ'ÓmB L Ð�A�Ó<Ö
H�Ñ`Ð�H¹;mÑVA L 9IÕ'ÑvH¹ÓI;YÐ&C�HQÑvÙ>ÑvÙWA%A(;D=:H L ÓI; U A�;:ÑSÚÛ^ÙWA/A(;D=:H L ÓI; U A�;:Ñ �ªÕ(9<; × A�Ù»9N=IA�Ï¹HQîmA¨9<;39mRT=IA L ÐV9 L Ò�9I;YR¸Õ�9I;3Ð�A(;YR3ÐvHQßm;Y9<Ï¶Ð#H¹;�9<;DÒ\9 LV× H�Ñ L 9 L Òmè<BW;WÔ L A�ØRTH¶Õ�Ñ`9 × Ï¹A 9I;YR®;YÓI;TØd9<Ï¹ßIÓ L HQÑvÙ U H¶Õ%C^9NÒIÚ P A¸RTÓ�9IÐVÐ�B U A�H�Ñ%ÙY9mÐ/ÑVÙWA ÖÀBWÏ¹ÏwÕ`ÙWÓIH¶Õ'A�Ó<ÖEÐvÒ U�× ÓIÏ¶Ð/Ö L Ó U � 9<Ñ�HQÑVÐRTH¶Ð�ÔGÓmÐV9<Ï
9?Ñ%9<Ï¹ÏkÑvH U ASÐ�Ú7Û^ÙWA�ÖK9IÕ'Ñ¨ÑVÙY9?Ñ �òÕ(9<; L ASÐ�ÔGÓI;YR®HQ; U 9I;DÒ�RWH�é A L A�;:Ñ§C&9NÒTÐ�9<Ñ§9I;DÒ>ßmHQ=mA�; U Ó U A(;:Ñ9IÕ(Õ'ÓmBW;:ÑVÐEÖÀÓ L ÑvÙYA�=?9 L H¹A'ÑfÒ¸ÓIÖkÓIBWÑvÔWBTÑ/ÐvA
�:BWA(;YÕ'ASÐ � Õ�9I;�Ô L ÓTRTBYÕ�A à ßIA�;YA L 9?ÑvANæ�èDC�ÙWA(;�C&A�Õ�ÓI;YÐvH¶RTA L 9<Ï¹Ï7ÔGÓmÐ�ØÐvH × Ï¹A × A�ÙY9N=DH¹Ó L Ð^Ï¹9<ÑvA L ÓI;5Ú P A�9IÐVÐ�B U A§ÑVÙY9?ÑSè»H¹;	Ô L HQ;»Õ'H¹ÔWÏQAmè � Õ(9<;	ßIA(;WA L 9?ÑVA�9<;DÒ�ÔGÓmÐVÐvH × Ï¹A�ÐvHQßm;Y9<Ïk9?Ñ¨9I;:Ò
U Ó U A�;:Ñ × BWÑ�RTÓ¸;WÓ<Ñ�Õ�ÓI;YÕ�A L ;�ÓmB L Ð�A(ÏQ=mA(Ð&C�H�ÑVÙ�ÑvÙWA%C^9NÒ ��9IÕ'ÑvBY9IÏQÏ¹Ò�Õ�Ó U A(Ð^BWÔ	C�HQÑvÙ	9¸ÐvÔ»ASÕ'HQë»Õ%ÐvHQßm;Y9<Ï7H¹;9<;DÒ3ßmHQ=mA�;�Õ'H L Õ�B U ÐfÑ`9<;YÕ�AIÚ
�EÓI;»Ð�H¶RTA L 9 × ÏQA�Õ(9 L A�H¶Ð�;YA�A(RWA(R®H¹;±RWA(9<Ï¹H¹;Wß�C�HQÑvÙ Ð�A��:BWA�;YÕ�A(Ð¨Ó<Ö
�7Þ Ð�Ú J ÐvA
�:BWA�;»Õ'A�ÓIÖ Ü Ð�H¹ÏQA(;:Ñ§Ð�ÑvA(ÔYÐ�Þ Õ�9I;Ó<ÖÂÑVA�; × A U AS9<;WH¹;Wß<ÖÀBYÏ ÑvÓ � Ó L �¸èTAIÚ ßYÚDÖÀÓ L HQ;:ÑVA L ;Y9<Ï7Õ'Ó U ÔWBTÑV9<ÑvH¹ÓI;>Ó L ÑVH U H¹;Wß\ÔWB L Ô»Ó:Ð�ASÐ�ÚTí�Ñ U A(9I;YÐ&ÑvÙY9<Ñ/9ßIH¹=IA(;�H¹;TëY;YH�ÑVA�Ð�A��mBYA�;YÕ�A�ÓIÖ!;YÓI;TØ�A U ÔTÑfÒ�ÐvH¹ßI;Y9IÏ¹Ð U 9NÒ3Ï¹A(9IR�ÑvÓ39 U BWÏ�ÑVH�ÑVBYRTA%ÓIÖ
RTHQé A L A�;:Ñ^Ñ L 9<;YÐVRTBYÕ'ÑvH¹ÓI;YÐ �?èRTA(Ô»A(;YRTH¹;Wß3ÓI;>ÑVÙWA�C^9NÒ � Õ�9 L ASÐ&ÑvÓ3H¹;:ÑvA L ÐvÔ»A L ÐvA�ÑvÙWA�Ð�A��mBYA�;YÕ�A�C�H�ÑVÙ Ü A U ÔTÑfÒ Þ»ÐvHQßm;Y9<Ï¶Ð�Ú ; ;YA�Ð�ÙYÓIBWÏ¶R>;WÓ<ÑVAÑvÙ»9?Ñ � H¹Ð�ÖÀBWÏQÏ¹ÒìBW;WÔ L ASRTH¹Õ'ÑV9 × ÏQA�HQ;ìÑVÙWH¶Ð L A(ÐvÔ»ASÕ�ÑSÚ ��Ó?CEA(=IA L è ÑvÙYA�9IÐVÐvB U A(RìH¹;:ÑvA L 9IÕ'ÑvH¹=IA(;WA(ÐVÐ§ÖÀÓ L Õ'ASÐ � ÑVÓîIA(A�Ô3ÐvA
�:BWA(;YÕ'ASÐwÓ<Ö7H¹;:ÑvA LVU H�ÑvÑvA(;mÑ&A U ÔTÑfÒ¸ÐvHQßm;Y9<Ï¶Ð
ëY;WHQÑvAmÚ �YÓ L ÑvÙWA¨ÔWB L Ô»Ó:Ð�ASÐwÓ<Ö ÑVÙWH¹ÐEÔY9IÔ»A L C&A�9IÐVÐ�B U A/ÑvÙY9<ÑÑvÙYA�A(;D=:H L ÓI; U A�;:Ñ � ÐvA�;YRWÐ^9�;WÓI;WØ|A U ÔWÑfÒ\ÐvH¹ßI;Y9IÏ 9<Ñ&A(=IA L Ò U Ó U A�;:Ñ�HQ;�ÑvH U AIèTH|Ú AmÚ � � � ÖÀÓ L 9IÏQÏ7ÐvA
�:BWA(;YÕ'ASÐÓ<Ö#A(;:=DH L Óm; U A�;:Ñ/H¹;WÔWBTÑ¨ÑvÙY9<Ñ�CEA�Õ'ÓI;»Ð�H¶RTA L HQ;�ÑVÙWH¹Ð U ÓDRWA�Ï|Ú»Û^ÙWA�9mÐvÐvB U ÔTÑVHQÓm;®Ð�H U ÔWÏQHQëYASÐ�ÑvÙYA�Ô L A(ÐvA�;:ÑV9<ÑvH¹ÓI;

× BTÑ�RWÓ:ASÐ^;WÓ<Ñ�9<éGASÕ�Ñ�ÑVÙWA%ßIA(;WA L 9<Ï¹H�ÑfÒ¸ÓIÖ5ÑVÙWA U ÓDRWA�Ï|Ú
� � �
2�2kø��»ý(ü��%��� �¸ø��Yûdù�2kùmú'û|üÂý(üÂû|þ�� J&Ñ�9<Ï¹Ï ÑvH U ASÐ ��èK� Ð�A(;YRWÐ/9 ;WÓm;TØ�A U ÔTÑfÒ�ÐvHQßm;Y9<Ï ÑVÓ � Ú

!/ÓIÑvA�ÑvÙY9<Ñ�C&A L A�ÑV9IHQ; ÑVÙWA�ÔGÓmÐVÐ�H × H¹ÏQHQÑfÒ±ÖÀÓ L � ÑvÓ®A U HQÑ%�7Þ Ð 9<;YR ÑVÙDBYÐ�ÑVÓ¯RTÓ±HQ;:ÑvA L ;»9<ÏEÕ�Ó U ÔWBTÑ`9?ÑVHQÓm;YÐ%ÖÀÓ LÐvÓ U A\ÑvH U A¸C�H�ÑVÙWÓIBTÑ�ßIH¹=:H¹;Wß�ÓIBWÑvÔWBTÑSè5A(=IA�;.ÑVÙWÓIBWßmÙ.ÑvÙWA39mÐvÐvB U A(R.H¹;mÑVA L 9IÕ'ÑvH¹=IA�;YA(ÐVÐ§C�HQÏ¹Ï#ÖÀÓ L Õ'A � ÑvÓ	ßmHQ=mAÐvÓ U A§;WÓI;TØ�A U ÔTÑfÒ�ÓIBTÑVÔWBTÑ�9?ÖÂÑVA L ë»;WH�ÑVA§ÑvH U AIÚ
�¨A(ÐvÔWH�ÑVA3ÑVÙWA>9mÐvÐvB U A(R�ßIA�;YA L 9<Ï¹H�ÑfÒmè5HQÑ H¶Ð�Õ�ÓI;YÕ�A�H¹=?9 × Ï¹A3ÑVÙY9?Ñ � H¶Ð�Õ�ÓI;YÐ�Ñ L 9<H¹;:Ñ�H¹; Ð�Ó U A�C^9NÒ.9I;YR�Õ�9I;ßIA(;WA L 9?ÑVA±9<Ñ�ÐvÓ U A.Ó L 9<;DÒ ßIH¹=IA(; U Ó U A�;:Ñ�ÓI;WÏ¹Ò�9 ��ø�2Qø`ú'û|ü���� ÓIÖ�ÑvÙWA ÔGÓmÐVÐ�H × Ï¹A.ÐvH¹ßI;Y9IÏ¹Ð�Ö L Ó U ��Ú àKP A9IÐVÐvB U A	ÑvÙY9<Ñ�ÑVÙWA¯H¹;TëY;WHQÑfÒ Ó<Ö§ÑvÙYA¯H¹;mÑVA L 9IÕ'ÑvH¹ÓI; H¶Ð3;WA(=IA L HQ;ÁRW9<;WßmA L èwH|Ú AmÚQèEÑvÙWA L A±Ð�ÙWÓmBWÏ¶R�9<Ï¹C&9NÒTÐ × A±9<ÑÏ¹A(9IÐ�Ñ�ÓI;WA�9IÏQÏ¹Ó?C^9 × Ï¹A¨;YÓI;TØ�A U ÔTÑfÒ�ÐvÒ U�× ÓIÏ ÑVÙY9?Ñ���Õ�9I;>ÐvA�;»R7Ú æ&íd;	ÐvBYÕ`Ù�A�;D=DH L ÓI; U A(;:ÑVÐ^9\Õ'Ó U ÔGÓI;WA(;:Ñ U 9NÒ

× A3Õ'ÓI;WÖ L Óm;mÑVA(R±C�H�ÑVÙì9<;YR¯ÑvÙDBYÐ�9mÕ�Ñ%ÓI; Óm;WÏQÒ±9Wè7ÔGÓmÐVÐ�H × Ï¹Ò®=IA L Ò	H LvL A�ßmBWÏ¶9 L è ÐvB × ÐvA'Ñ�ÓIÖtÑVÙWA¸Ô»Ó:ÐvÐvH × ÏQA\H¹;WÔWBTÑ
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à � 2 ( �*��üÂûÂÿ
��üKú�üÂû|þ ��
®ø��YýSü��������\ø��Yûdù�2�ü���'��Tû æ P ÙWA(; 9I; 9 LV× H�Ñ L 9 L ÒìH¹;TëY;YH�ÑVA®Ð�A��mBYA�;YÕ�A	Ó?=IA L � H¹Ð
ÐvBWÔWÔWÏ¹H¹A(R.9IÐ¨HQ;WÔYBTÑ§ÑvÓ � è ÐvÒ U�× ÓIÏ#9?ÖÂÑVA L Ð�Ò U�× ÓmÏ è HQÑ%Õ(9<; × A¸9<Ï¹ßIÓ L HQÑvÙ U H¶Õ�9IÏQÏ¹Ò�=mA L H�ë»A(R®9IÏQÓm;WßmÐvH¹RWAÓIÖ!HQÑ/C�ÙWA'ÑVÙWA L ÑvÙWH¶Ð�ÐvA
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J/Ï¹ßIÓ L HQÑvÙ U H¶Õ'HQÑfÒ U A(9<;»ÐwÑVÙY9?Ñ&ÑvÙWA L A¨H¹Ð^ÐvÓ U A�Ô L Ómß L 9 U � C�ÙWH¶Õ`Ù3A�=mÓIÏ¹=IA(ÐtÓ?=IA L ÑvH U A $ B»ÐfÑ^ÏQH¹îIA�ÑvÙWA�Ô L ÓIß L 9 UÓ<Ö � RTÓDA(Ð�9I;YR C�ÙWH¶Õ`Ùì9<;YÐvCEA L Ð(è7ÔGÓmÐVÐ�H × Ï¹Ò±9?ÖÂÑVA L ÐvÓ U A\ëY;YH�ÑVA�RTA�Ï¶9NÒIè5C�ÙWA'ÑVÙWA L � ��, F à � ��, F æ - � � Ó L ;YÓ<Ñ(èßIH¹=IA(;0�
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HQ;:ÑvA L ÖÀA L AEC�H�ÑVÙÓ L Õ`ÙY9I;WßIA%ÑVÙWA\BW;WÔ L A(RWH¹Õ'ÑV9 × HQÏ¹H�ÑfÒ�ÓIÖ �ò9mÐ�HQÑ�ßmA�;WA L 9<ÑvASÐ�HQÑVÐ L ASÐ�ÔGÓI;»Ð�ASÐ�H¹;±9I;:Ò Ü L BY;�Þ7RTB L HQ;Wß�ÑvÙWA Ï¹H�ÖÀA�ÑvH U AÓ<Ö
9\Õ'Ó U ÔGÓI;WA(;:Ñ(ÚWÛ^ÙWA%9IÐVÐvB U ÔTÑvH¹ÓI;>ÓI;WÏ¹Ò¸H U ÔYÏQH¹A(Ð^ÑVÙY9?ÑSè L A(ßm9 L RTÏ¹A(ÐVÐEÓ<ÖkC�Ù»9?ÑvA(=IA L ÐvHQÑvBY9<ÑvH¹ÓI;I� H¶Ð^HQ;�C�ÙWA(;ßIA(;WA L 9?ÑVHQ;Yß3H�Ñ`Ð�H¹;WÔWBWÑVÐ�ÑvÓ � 9I;YR®9mÕ�ÑvH¹;Wß�ÓI;�ÑvÙYA L A(ÐvÔ»Óm;YÐvA(Ð�H¹;:ÑvA L 9IÕ'ÑvH¹=IA(ÏQÒmèWÑvÙYA L A�H¶Ð¨9I;¯9<Ï¹ßIÓ L HQÑvÙ U H¶Õ§C&9NÒÑvÓ ýNø���ü 
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�:BWH L A U A(;:ÑwÓ<Ö Ü H¹;:ÑvA L 9mÕ�ÑvH¹=IA(;WA(ÐVÐ(Þ<9<;YR�ÑvÙYA�BW;WÔ L ASRTH¹Õ'ÑV9 × HQÏ¹HQÑfÒ�Ó<Ö ÑVÙWA/A�;D=DH L Óm; U A�;:Ñ(ÚI@5A'Ñ >���RTA(;WÓ<ÑVA�ÑvÙWA¨Ð�A�ÑÓ<ÖtëY;WHQÑvA\Ð�A��mBYA�;YÕ�A(Ð¨Ó<Ö >YÞ Ð à H¹;YÕ'Ï¹BYRTH¹;Wß�ÑvÙWA\A U ÔWÑfÒ®Ð�A��mBYA�;YÕ�ASæ�è)+G>K-�ã /���ÑVÙWA\Ð�A�Ñ�ÓIÖE9<Ï¹Ï!ëY;WHQÑvA\ÐfÑ L H¹;WßmÐ¨Ó?=IA L
+G>K-�ã /mèT9<;YR +G>K-�ã / 0 ÑvÙWA�ÐvA'Ñ�ÓIÖ!H¹;TëY;WHQÑvA�Ð�Ñ L H¹;WßmÐ^Ó?=mA L ÑvÙWA�9IÏQÔYÙY9 × A'Ñ +G>K-�ã /mÚ
� �Dù���'�2¹ø�� � P A¨Õ�Ï¹9IH U ÑvÙY9<ÑE;WÓ à H¹;mÑVA L 9IÕ'ÑvH¹=IASæwÕ'Ó U ÔGÓI;WA(;:Ñ � Õ�9I;¸A'ïTH¹Ð�ÑwÑVÙY9?ÑEÑ L 9<;YÐVRTBYÕ�A(ÐwHQÑVÐtHQ;YÔWBTÑVÐ&ÐvBYÕ`ÙÑvÙ»9?Ñ
HQ;WÔYBTÑ
Ð�Ñ L A(9 U Ð�ÑVÙY9?Ñ
ÙY9<ÔYÔ»A(;�ÑvÓ × A&Ó<ÖYÑvÙWAEÖÀÓ LVU ã��Eã��wã�� 9 L AwÑ L 9I;YÐVRTBYÕ'ASR§ÑvÓ�ã��wã��tã��!èSC�HQÑvÙ�� -�����>��
9<;»R�� � +G>.-(ã�/ 0 Ú !�Ó<ÑVA/ÑvÙ»9?Ñ&ÑvÙWA U 9IÔWÔWH¹;Wß�C&ÓIBYÏ¹R¸9 U ÓmBW;:ÑtÑVÓ�ÐvC&9IÔWÔWH¹;Wß%ÑvÙYA/ë L ÐfÑ^9<;YR¸ÑvÙWA�Ð�ASÕ'ÓI;»R × Ï¹ÓDÕ`îÓ<Ö)��A L ÓDA(Ð&H¹;�9 ÐfÑ L H¹;Wß\ÐfÑ`9 L ÑvH¹;Wß�C�HQÑvÙ>9�ãmè ø���'Gû|þ0��2��Sú ����ù�2�2 ���tø4� Ú (DBWÔWÔGÓmÐvA�ÑVÙY9?Ñ^ÑVÙWA L A¨C^9IÐ&9 Õ'Ó U ÔGÓI;WA(;:Ñ
� ÑvÙY9<ÑEÕ'ÓmBWÏ¶R¸RTÓ§ÑvÙWH¶Ð(Ú��EÓI;»Ð�H¶RTA L ÙWÓ?C � C&ÓIBWÏ¶R L ASÐ�ÔGÓI;»R�ÑVÓ�9<;\H¹;WÔWBTÑ�ã > > 	�	
	 ÐvA�;:ÑwÑVÓ�H�Ñ × Ò �¸èm9mÐvÐvB U H¹;WßÑvÙ»9?Ñ �·îIA(A�ÔYÐ&ÐvA�;YRTH¹;Wß8>WÞ ÐtBW;:ÑVHQÏGÖÀB L ÑvÙWA L ;YÓ<ÑvH¶Õ'AmÚ"�EÒ\H¹;:ÑvA L 9IÕ'ÑvH¹=IA(;WA(ÐVÐ�è � U B»ÐfÑ�Ð�A(;YR�9�;WÓI;WØ|A U ÔWÑfÒ\ÐvH¹ßI;Y9IÏÑvÓ�� 9?Ñ�ÐvÓ U A§ÑvH U AIè 9<;YR>C&A U 9NÒ�9IÐVÐvB U A%C�H�ÑVÙWÓIBTÑ¨ÏQÓ:ÐvÐ�ÓIÖ#ßIA�;YA L 9<Ï¹H�ÑfÒ¸ÑVÙY9?Ñ�ÑvÙWA%ë L Ð�Ñ¨ÐvHQßm;Y9<Ï�HQÑ¨ÐvA�;YRYÐ�H¹Ð9	ãmÚ �&BTÑSè × Ò>HQ;:ÑvA L 9mÕ�ÑVHQ=mA�;WASÐvÐ � U BYÐ�Ñ¨ßIA(;WA L 9?ÑVA§ÖÀB L ÑvÙWA L ;WÓm;TØ�A U ÔTÑfÒ�Ð�H¹ßI;Y9IÏ¹Ð(Ú �¨A�;YÓ<ÑvA�ÑvÙWA\Ð�ASÕ'Óm;YR�;WÓI;WØA U ÔTÑfÒ�ÐvÒ U�× ÓmÏ�C�ÙWH¶Õ`Ù � Ð�A(;YRWÐ × Ò"!
Ú !�Ó?C+Ï¹A'Ñ � 9IÕ�Ñ�9IÐ^ÖÀÓmÏQÏ¹Ó?C/Ð�ÚYí�Ö#! � > àÀU A(9I;WH¹;Wß\ÑvÙY9<Ñ � Þ Ð�ÓmBTÑvÔWBWÑÐ�ÑV9 L ÑVÐEC�HQÑvÙ¯ãG>mæ'èIÑVÙWA�;�ÏQA�Ñ � Ð�C�HQÑVÕ`Ù¸ÑVÓ ÐvA�;»RTHQ;Yß�ãIã à H U ÔYÏQÒDH¹;Wß�ÑVÙY9?Ñ$�¯H¶Ð&A U ÔTÑfÒWæE9<;YR39I;DÒmÑVÙWH¹;Wß�HQÑ&C^9<;:Ñ`Ð9?ÖÂÑVA L ÑvÙ»9?Ñ(Ú7í�Ö%! � ã àÀU AS9<;WH¹;Wß�ÑvÙY9<Ñ � Þ Ð§ÓIBTÑVÔWBTÑ%ÐfÑ`9 L ÑVÐ�C�HQÑvÙ�ãIãSæ'èYÑVÙWA�;.Ï¹A'Ñ �òÐvC�H�Ñ`Õ`Ù®ÑVÓ�ÐvA�;»RTHQ;Yß¯ã >Yã
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� ��� ��à �7æ × A�ÑVÙWA�Ï¹A�;Yß<ÑvÙWØ �%Ô L A'ëYï ÓIÖ��kÚ �WÓ L ëY;YH�ÑVA�Ó LH¹;TëY;WHQÑvA�ÐfÑ L H¹;WßmÐ���C&A/C L HQÑvA������ H�Ö���H¹ÐE9§ëY;WHQÑvA à 9<;YR�ÐfÑ L H¶Õ�Ñ�æ
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�� @�A�Ñ � � ��� Ú P A>RTA'ëY;YA � × ÒìRTASÐ�H¹ßI;WH¹;Wß¯9¯Û5B L H¹;Wß U 9IÕ`ÙWH¹;WA:9<;�ÖÀÓ L HQÑ(ÚM@�HQ=mA�; 9I;�9 LV× HQÑ L 9 L ÒëY;WHQÑvA¸Ð�Ñ L HQ;Yß=�"�>� � � F 	�	
	 � ��, F �,+�>.-(ã�/�� ÓI;±H�Ñ`Ð§HQ;YÔWBTÑ§ÑV9IÔ»Amè?9<;¸ÓIÔGA L 9?ÑVA(Ð�9IÐ¨ÖÀÓIÏ¹ÏQÓ?C/Ð(Ú@9<;3ÐvH U BWÏ¹9<ÑvASÐ� BYÐvHQ;Yß3ÑvÙYA Ü Ô L Ómß L 9 U ÞWÓIÖ � è»ÖÀA�ASRTH¹;Wß�HQÑ�ÑVÙWA Õ�ÓI;YÐvA(Õ�BTÑvH¹=IA�ÐvÒ U�× ÓIÏ¶Ð/ÓIÖ��.9mÐ/H¹;WÔWBTÑ§9<;YR®Õ`ÙYA(Õ`îDHQ;Yß¸A�=IA L ÒÑvH U A�HQÑ�RWÓ:ASÐ¨ÐvÓ3C�ÙWA�ÑvÙWA L ÑVÙWA ;WA'ïDÑ�ÐvÒ U�× ÓIÏkH¹Ð�9<;®H¹;WÔWBWÑ§ÐvHQßm;Y9<Ï5ÑvÙY9<Ñ � ú%�*�
2�� Ù»9N=IA�ßmHQ=mA�;®Óm;�ÑvÙWA × 9IÐvH¶ÐÓ<ÖtÑvÙWA\H¹;mÑVA L 9IÕ'ÑvH¹ÓI;®C�HQÑvÙ � BWÔ.BW;:ÑvH¹Ï!ÑvÙWH¶Ð U Ó U A�;:Ñ(Ú7ÛkÓ>Õ`ÙYA(Õ`î>ÑvÙWH¶Ð(è?9<;\A U ÔWÏ¹Ó?ÒDÐ�ÑvÙYA =mA L H�ë»A L � C�ÙWH¶Õ`ÙA'ïTH¶ÐfÑ`Ð × Ò\ÑVÙWA%9IÐVÐ�B U ASR39<Ï¹ßIÓ L HQÑvÙ U H¶Õ'HQÑfÒ\Ó<Ö)� à 9I;YR3C�ÙYH¹Õ`Ù�A�=IÓmÏQ=mA(Ð&9<Ï¹ÓI;Wß�C�H�ÑVÙ�ÑVÙWA§Ð�H U BWÏ¶9?ÑVHQÓm;»æ�Ú"J¨Ð^ÏQÓm;Wß9IÐ/;WÓ3H¹;YÕ'Óm;YÐ�H¶Ð�ÑvA�;»Õ'Ò�H¶Ð�RWA'ÑvASÕ�ÑVA(R7è�9 ; Õ�ÓI;:ÑvH¹;DBWA(Ð/C�H�ÑVÙ	ÑvÙWA�Ð�H U BWÏ¶9?ÑVHQÓm;�Ó<Ö
ÑvÙWA�HQ;:ÑVA L 9IÕ�ÑVHQÓm;�Ó<Ö�� 9<;YR � Ú
P ÙWA(;WA�=mA L ÑVÙWA�ÐvH U BWÏ¶9?ÑvH¹ÓI;�Ï¹A(9mRWÐ � ÑvÓ3ÓmBTÑvÔYBTÑ¨93ÐvHQßm;Y9<Ï >\Ó L ãmèA9 ; C L HQÑvASÐ^ÑvÙWA Õ'Ó LvL A(ÐvÔ»Óm;YRTH¹;Wß¸Ð�Ò U�× ÓmÏÑvÓ±H�Ñ`Ð�ÓmBTÑvÔWBWÑ�ÑV9IÔ»AmÚ P ÙYA�;�ÑVÙWA�ÐvH U BWÏ¶9?ÑVHQÓm;ìÏQAS9IRWÐ � ÑvÓ®ÓmBTÑvÔWBWÑ 9&�7èB9 ; C L HQÑvASÐ�;WÓIÑvÙWH¹;Wß»Ú P ÙWA(;ìÑvÙYAÐvH U BWÏ¹9<ÑvH¹ÓI;�ÏQAS9IRWÐ � ÑVÓ�ÓmBTÑvÔWBWÑ^90�EÓ L C�ÙWA�;�ÑvÙWA§=IA L HQëYA L RTA�ÑvA(Õ'ÑVÐ&ÑVÙY9?Ñ&ÑvÙWA§H¹;WÔWBTÑ�H¶Ð&;WÓ<Ñ�Õ'Óm;YÐ�H¶Ð�ÑvA�;:Ñ^C�H�ÑVÙ
�¸Þ Ð#ÔGÓmÐVÐ�H × Ï¹A × A�Ù»9N=:H¹Ó L èSÑvÙWA(;�9<;/H¶ÐwÐ�A(;:Ñ
H¹;:ÑvÓ�9I;�H¹;YRTA�ëY;WHQÑvA�Ï¹Ó:ÓmÔ�Ú<í�Ö@9<;/ÙY9mÐ#Ð�B»Õ�Õ'ASÐvÐ�ÖÀBWÏ¹ÏQÒ�Õ'Ó U ÔWÏ¹A'ÑVA(R�ÑvÙYAÐvH U BWÏ¹9<ÑvH¹ÓI;�BWÔ�ÑVÓ�9<;YR>H¹;YÕ'Ï¹BYRTH¹;Wß¸ÑVÙWA à Ð�H U BWÏ¶9?ÑVHQÓm;	Ó<Ö!ÑvÙWANæ�Ô L ÓTÕ'ASÐvÐvHQ;Yß ÓIÖ
ÑvÙWA%ë»;Y9<ÏkHQ;WÔYBTÑ¨ÐvÒ U�× ÓmÏ@� ��, F èÑvÙYA�;C9D;¨ÙY9IÏ�Ñ`Ð�ÚDí�ÑEÖÀÓIÏ¹ÏQÓ?C/ÐtÑvÙY9<Ñ"9<;�ÑVA LVU H¹;Y9<ÑvA(ÐEHQÖk9<;YR3ÓI;WÏ¹Ò\H�Ö?�>H¶ÐE9�=N9IÏQH¶R × A�ßmHQ;W;YHQ;Wß Ó<Ö59I;3H¹;mÑVA L 9IÕ'ÑvH¹ÓI;Ó<ÖF�òC�H�ÑVÙ � è C�HQÑvÙ � Þ Ð L ASÐ�ÔGÓI;YÐvA�9IÔWÔ»AS9 L HQ;Yß3ÓI;¯ÑvÙWA�ÓIBTÑVÔWBTÑ�ÑV9<ÔGA H�ÖtHQÑ§ÙY9<ÏQÑVÐ(ÚGÛ^ÙYA L A(ÐvBWÏ�Ñ�;WÓ?C½ÖÀÓIÏ¹Ï¹Ó?C/Ð
× Ò�Ó × ÐvA L =DHQ;Wß¸C�Ù»9?Ñ§Ô L ÓmÔ»A L ÑVHQASÐ/ÓIÖ � 9 L A�;YA�A(RWA(R�ÑVÓ�Õ�9IÔTÑvB L A�ÑvÙY9<Ñ à � -/.Tæ � � HQ;	ÑVA LVU Ð�ÓIÖE9<;DÞ Ð�9IÕ'ÑvH¹ÓI;ÓI;�ÑvÙWA�Ô L A'ëWïTASÐtÓIÖ?�kÚTÛ^ÙWA§Õ'Óm;YÐ�Ñ L 9<H¹;mÑ`ÐEÕ(9<ÔTÑVB L A/ÑvÙYA¨H¹;:ÑvA L 9IÕ'ÑvH¹=IA(;WA(ÐVÐtÓIÖ � 9I;YR � 9<;YR3ÑvÙWA¨ÖK9IÕ'ÑEÑVÙY9?Ñ^ÑvÙYAH¹;mÑVA L 9IÕ'ÑvH¹ÓI; U BYÐ�Ñ × A%H¹;YRTA�ëY;WHQÑvAIÚ»í�Ñ/H¹Ð�Õ�ÏQAS9 L Ö L Ó U ÑVÙWA�Õ'Óm;YÐ�Ñ L BYÕ�ÑVHQÓm;�ÑVÙY9?Ñ � H¶Ð U ÓI;WÓIÑvÓI;YH¹ÕIÚ
�WÓ L 9?Ñ^ÏQAS9IÐ�Ñ^Óm;WA¨ÑfÒ:ÔGA§Ó<Ö!HQ;:ÑvA L 9mÕ�ÑVHQ=mA�Ï¹Ò\Õ�Ó U ÔWBTÑ`9 × Ï¹A L A(Ï¹9<ÑvH¹ÓI;>Õ�9<;�ÑvÙWA§ßmHQ=mA�;�Ó × ÐvA L =N9<ÑvH¹ÓI; × A�ÑvB L ;WASRH¹;mÑVÓ�9>Õ'Ó U ÔYÏQA�ÑvA�Õ`Ù»9 L 9IÕ�ÑVA L H¹ÐV9?ÑVHQÓm;�ÚY@5A'Ñ%9 L A�Ï¶9?ÑvH¹ÓI; �F) +G>K-�ã�/ 0G+ +�>.-�ã / 0 × A\Õ�9IÏQÏ¹A(R û��?ûdù�2 H�ÖtÖÀÓ L A�=IA L Ò
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�� Û^ÙWA Ü Óm;WÏQÒ HQÖ�ÞDÔY9 L ÑwÖÀÓIÏ¹Ï¹Ó?C/Ð × Ò\HQ;YÐvÔGA(Õ�ÑVHQ;Yß�ÑvÙYA�Ô L ÓDÓ<Ö7Ó<Ö7ÑVÙWA�Ó L A U ã�9Ißm9IHQ;�Úmí�Ö � H¹ÐtÑvÓIÑV9IÏ èIÑvÙWA(;3ÑvÙYAÕ'Óm;YÐ�Ñ L BYÕ�ÑVA(R�ÖÀBW;YÕ�ÑVHQÓm; � H¹Ð�ÐvA�A(;�ÑVÓ × A§ÑVÓ<Ñ`9<Ï�9<;»R�ÑVÙWA�Ð�ÑV9?ÑVA(R>Õ'Óm;YRTHQÑvH¹ÓI;YÐ�9 L A%ÐV9?ÑvH¶Ð�ëYA(R7Ú
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U Ó U A�;:ÑSÚ P A%C�HQÏ¹Ï U 9<H¹;:ÑV9IHQ;>ÑvÙYA%ÖÀÓIÏ¹ÏQÓ?C�H¹;Wß¸H¹;D=N9 L H¶9<;:ÑSê Q H¶Ð/9\Ô L A'ëYï�Ó<ÖB�¯9I;YRC� 9\Ô L A�ëWï�ÓIÖS.GèWÖÀÓ L ÐvÓ U A



ÔY9IH L\à � -/.Tæ � � ÚG@5A'Ñ�ÑVHQ;Yß Q ß L Ó?C½H¹;mÑVÓ Ü �kÞ × Ò>ÑvÙWA HQ;YÔWBTÑ§Ö L Ó U �¸è CEA�ÏQA�Ñ��3ß L Ó?C½H¹;mÑVÓ Ü .»Þ × Ò�ÏQA�Ñ�ÑVHQ;Wß �Õ�9 LvL Ò¸ÓIBWÑ�ÑvÙWA%ÖÀÓmÏQÏ¹Ó?C�H¹;Wß × 9IÕ`îDß L ÓIBY;YR3Ô L ÓTÕ'ASÐvÐ�� A�=IA L Ò�ÓI;YÕ�A%HQ;	9\C�ÙWH¹ÏQAmÚ � îIA�A(ÔYÐ�9¸Õ'ÓmBW;:ÑvA L ���¨ÑvÙY9<Ñ/H¹ÐH¹;WH�ÑVH¹9IÏQH'��ASR¸ÑVÓ�ã × A�ÖÀÓ L A�9I;DÒ\Õ(9<Ï¹ÏGÑvÓ��ªÙY9IÐ&ÓTÕ�Õ�B LVL ASR7Ú � ÓIBTÑVÔWBTÑVÐ Ü A U ÔTÑfÒ ÞTÐvHQßm;Y9<Ï¶ÐE9mÐ&ÏQÓm;Wß�9mÐ&9�Õ�9IÏQÏGÑvÓ��H¶Ð L BW;Y;WHQ;YßYÚ
P ÙWA(;�Õ(9<Ï¹ÏQASR7è�� Õ'ÓmÔWHQASÐ&ÑvÙWA%Ï¹A�;Yß<ÑvÙWØ����¨Ô L A'ëYï�Ó<Ö Q HQ;:ÑvÓ\ÑVÙWA%=?9 L H¹9 × Ï¹A �kèWHQÑ�HQ;»Õ L A U A�;:ÑVÐ ��� × Ò±ãIèW9I;YRÕ'Ó U ÔWBTÑvASÐ � à �Gæ�BYÐvH¹;Wß�ÑVÙWA3ÐvB ×WL ÓIBTÑVHQ;WA�ÖÀÓ L � Ú à !�Ó<ÑVA�ÑVÙY9?Ñ§ÑVÙWA3ÐfÑ L H¹;Wß>;WÓ?C H¹;K�ìA'ïDÑvA(;YRWÐ�ÑvÙYA\Ð�Ñ L H¹;Wß�Óm;C�ÙWH¶Õ`Ù¯ÑVÙWA\Ô L A�=DHQÓmBYÐ§Õ�9IÏQÏ
Ó<Ö�� ÓmÔ»A L 9<ÑvA(R × Ò	Ô L ASÕ'H¶Ð�A(ÏQÒ	Óm;WA\Ð�Ò U�× ÓIÏ|Úzæ<�&Ò	ÑVÓ<Ñ`9<Ï¹H�ÑfÒ	ÓIÖ � ÑvÙWA¸ÐvB ×WL ÓIBTÑVHQ;YAA�;»RWÐ�HQ;±ëY;WHQÑvA(ÏQÒ U 9I;:Ò®Ð�ÑvA(ÔYÐ(Ú @5A'Ñ�� � � à � æ × A�ÑvÙWA\ÓmBTÑvÔWBWÑ%Ð�Ñ L H¹;WßYÚ �&Ò�ÑvÓIÑV9<Ï¹HQÑfÒ	Ó<Ö � 9<;YR®ÑvÙWA¸ÐvA(Õ'Óm;YRÕ'Óm;YRTHQÑvH¹ÓI;.ÓI; � Óm;WÏ¹Ò	ÑfCEÓ�Õ�9mÐ�ASÐ§Õ�9<;±ÓTÕ�Õ'B L ê ��� �®Ó L �<! �DÚ�í�ÖE��� � èGÑvÙWA(; � ÓIBWÑvÔWBTÑ`Ð�ÑvÙWA¸ÐvÒ U�× ÓIÏ¶Ð

× Ò	C�ÙWH¶Õ`ÙG��A'ïDÑvA(;YRWÐ �3Óm;WA 9<ÖÂÑvA L ÑVÙWA Ó<ÑvÙYA L è»BWÔ RW9<ÑvA(Ð��\ÑVÓ>9mÕ�Õ�ÓIBW;:Ñ�ÖÀÓ L ÑvÙWA ;WA�C ÓIBTÑVÔWBTÑ(è�9I;YR¯Õ(9<Ï¹Ï¹Ð��9<ß:9<H¹;.9<ÖÂÑvA L H�Ñ�ÙY9IÐ�RWÓI;WA3ÐvÓYÚ�í�Ö ��! �Dè � RTÓDA(Ð�;WÓ<Ñ�ßmA�;WA L 9<ÑvA¸9<;DÒ.Ð�ÔGA(Õ�H¹9IÏwÓIBTÑVÔWBTÑ�9I;YR Ð�H U ÔWÏ¹Ò U Ó?=IASÐÓI;�ÑVÓ�9<;YÓ<ÑvÙYA L Õ(9<Ï¹Ï5ÓIÖ	�\èGÔ L Ó?=DH¹RTASR�9?Ñ�Ï¹A(9mÐfÑ�Óm;WA%ÖÀB L ÑvÙYA L HQ;WÔYBTÑ�ÐvÒ U�× ÓIÏ5Ù»9IÐ/A(;:ÑvA L A(R>ÑVÙWA��:BWA(BWA�H¹;	ÑvÙYA
U A(9I;mÑVH U A à C�ÙWH¶Õ`ÙìC�HQÏ¹Ï × A�ÐvÓ × Ò±ÑvÙYA�9IÐVÐ�B U ASR.A�;D=DH L ÓI; U A(;mÑ`9<Ït9mÕ�ÑVHQ=DHQÑfÒTæ'ÚA!/ÓIÑvA¸ÑVÙY9?Ñ�A�=IA L Ò.Õ�9IÏQÏ#ÑVÓ
�
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� ��� ��à �7æ�æ�� �>5�è»ÑvÙWA L A�C�H¹Ï¹Ï × A�H¹;TëY;WHQÑvA(ÏQÒ U 9<;DÒ�Õ�9IÏQÏ¶Ð�ÑVÓ���HQ;¯C�ÙWH¹Õ`Ù�ÑVÙWA�Õ(9IÐvA

Ü �,� � ÞEÓDÕ(Õ'B L Ð(ÚtÛ^ÙDBYÐ�� C�H¹ÏQÏ¨ß L Ó?CòÑVÓ�HQ;WëY;WHQÑfÒIè&C�H�ÑVÙ ÑvÙWA±ÓIBTÑVÔWBTÑ�ßmA�;WA L 9<ÑvA(R × Ò � × A(HQ;Wß Ô L ASÕ'H¶Ð�A(ÏQÒÏ¹H U0�32%4 � ��.GÚ
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�Yû|ü�2 ÑVÙWA§A�;D=DH L ÓI; U A(;:Ñ&H¹;WÔWBTÑ à C�ÙWH¹Õ`Ù�Õ�9I;
× A�H¹; �YBWA(;YÕ'ASR × Ò � F Þ Ð�ÓIBWÑvÔWBTÑ�æ�H¶Ð 9 × ÓIBTÑ�ÑvÓ × A�H¹;YÕ�ÓI;YÐvH¹Ð�ÑvA(;:Ñ�C�HQÑvÙ Q Ó L � F H¶Ð 9 × ÓIBTÑ�ÑvÓ¯ÓmBTÑvÔYBTÑ\9 >
ÖÀÓ L ÑVÙWA%ë L Ð�Ñ&ÑVH U AmÚ à � ÓIBWÑvÔWBTÑ`Ð^ëY;WHQÑvA(ÏQÒ U 9<;DÒ3A�ï:Ñ L 9 �7Þ Ð�9IÏQÓm;Wß�ÑVÙWA�C^9NÒ\ÑvÓ39mÕ�Õ'ÓmBW;:Ñ^ÖÀÓ L ÑvÙYA�Ð�H U BYÏ¹9<ÑvH¹ÓI;Ó?=IA L ÙYA(9IR»æ�Ú<í�Ö7ÑVÙWA�ÐvH U BWÏ¹9<ÑvH¹ÓI;¸;WA(=IA LtL A(9IÕ`ÙYA(Ðw9%ÔGÓIH¹;:ÑtC�ÙWA L A�ÑVÙWH¶ÐtÓTÕ�Õ�B L Ð�èIÑvÙWA(; � CEÓ L îTÐwÕ�Ó U ÔWÏ¹A'ÑvA(ÏQÒ Ï¹HQîmA
� F 9<Ï¹ÏTÑvÙYA�C&9NÒ�9I;YR L ASÕ'ÓIßm;WH'��A(ÐkÑVÙWA�HQ;YÔWBTÑE9mÐ#9<; A�Ï¹A U A�;:ÑwÓ<Ö � F ÚIçw=mA L Ò%A�Ï¹A U A�;:ÑwÓ<Ö � F Õ(9<; × A L A(Õ�ÓIßm;WH*�(A(RÑvÙYH¹Ð�C^9NÒIÚ
í�Ö&ÑvÙWA3ÐvH U BWÏ¶9?ÑvH¹ÓI;ìRTÓDASÐ L AS9IÕ`Ù 9�Ô»ÓmHQ;:Ñ�C�ÙWA L A\ÓI;YA¸Ó<Ö&ÑvÙWA\ÑfC&Ó	Ð�HQÑvBY9<ÑvH¹ÓI;YÐ�ÓDÕ(Õ'B L Ð(è ÑvÙWA(; � Ñ L H¹A(Ð�ÑVÓÐvC�H�Ñ`Õ`Ù\ÑvÓ � X Úmíd;�Õ(9IÐvA^ÑvÙWA¨A�;D=DH L ÓI; U A(;:ÑtHQ;YÔWBTÑEC^9IÐt9 × ÓIBTÑEÑvÓ × A(Õ�Ó U A�H¹;YÕ'Óm;YÐvH¹Ð�ÑvA(;mÑEC�H�ÑVÙ Q\à RTBWA�ÑvÓ � F Þ ÐÓIBWÑvÔWBTÑ�9<;YR��¸Þ Ð L A(ÐvÔGÓI;YÐvA§ÑvÓ3HQÑ`æ'è � Õ`ÙWASÕ`îTÐ�C�ÙWA'ÑVÙWA L ÑvÙWA�A�;D=DH L ÓI; U A(;mÑ/H¹;WÔWBWÑ¨H¹;�ÑvÙWA�ÐvH U BWÏ¶9?ÑVHQÓm;	Ó<Ö � XH¶Ð¨Ð�ÑvH¹ÏQÏ
Õ'Óm;YÐvH¹Ð�ÑvA(;mÑ¨C�H�ÑVÙ Q Ú»í�ÖwHQÑ¨H¶Ð(èYHQÑ§ÐvB × ÐvA
�:BWA(;mÑVÏQÒ�Õ`ÙWASÕ`îDÐ/C�ÙWA'ÑVÙWA L � X àÀL BW;W;YHQ;Wß�HQ;®ÑvÙWA × 9IÕ`îDß L ÓIBY;YRYæÙY9mÐ¨ÓmBTÑvÔYBTÑ�96>>H¹;¯ÑVÙWA¸Ð�H U BYÏ¹9<ÑvH¹ÓI; Ð�Ó�ÖK9 L Ú7í�ÖE;WÓIÑ(è � Ð�C�HQÑVÕ`ÙWASÐ�ÑvÓ�ÑvÙWA3ÐvH U BWÏ¶9?ÑVHQÓm;¯Ó<Ö � X è7ÓIÑvÙWA L C�H¶Ð�A HQÑÐvC�H�Ñ`Õ`ÙWA(Ð^ÑVÓ¸ÓIBTÑVÔWBTÑvÑvH¹;Wß0>WÞ Ð^Ö L Ó U ÑVÙWH¶Ð U Ó U A�;:Ñ/ÓI;DC^9 L R7èTA'é A(Õ'ÑvH¹=IA(ÏQÒ L A $ A(Õ�ÑVHQ;Yß�ÑVÙWA�C�ÙWÓmÏQA%H¹;WÔWBWÑ¨ÐfÑ L H¹;Wß»Úíd;®Õ�9mÐ�A � H¹;mÑVA LVL BYÔTÑvASR�ÑVÙWA�ÐvH U BWÏ¶9?ÑvH¹ÓI; × A(Õ�9IBYÐvA � F C&9mÐ/9 × ÓIBTÑ�ÑVÓ¸ÓIBTÑVÔWBTÑ¨9"> ÖÀÓ L ÑvÙYA%ë L ÐfÑ�ÑVH U AIèYÑvÙWA(;

� RTÓDA(Ð ���?û ÓIBTÑVÔWBTÑ/ÑVÙWA > × BTÑ U 9<îmA(Ð/9¸ÐvH U H¹Ï¶9 L Õ`ÙWASÕ`î>9mÐ/RTASÐvÕ L H × ASR × A�ÖÀÓ L AIèTÑVÓ�ÐvA�A�HQÖ#H�Ñ§Õ�9<; ×WL H¹;Wß¸ÑvÙYAÐvH U BWÏ¹9<ÑvH¹ÓI;�Ó<Ö � X ÑVÓ�ÑVÙWA�ÖÀÓ L A�ß L ÓIBY;YR�9I;YR�ÐvC�H�Ñ`Õ`Ù�ÚTí�Ö5ÑVÙWA%Ð�H U BYÏ¹9<ÑvH¹ÓI;�Ð�C�HQÑVÕ`ÙWASÐ^Ð�BYÕ(Õ'ASÐvÐ�ÖÀBWÏ¹ÏQÒ\ÑVÓ � X èDÑvÙWA(;ÑvÙYA�ÐV9 U A�Õ'Óm;YÐ�Ñ L 9<H¹;mÑ`Ð/Õ'Óm;:ÑvH¹;:BYA%ÑvÓ × A�Ó × ÐvA L =IA(R�Ú �EÏQAS9 L ÏQÒmèYHQÖw;WÓ¸ÖÀB L ÑvÙYA L A'ïWÕ'A(ÔTÑvH¹ÓI;	H¶Ð L A(9mÕ`ÙWA(R7èYÑvÙWA(; �C&Ó L îDÐ#Õ�Ó U ÔWÏ¹A'ÑVA�Ï¹Ò�Ï¹HQîmA � X 9<Ï¹ÏTÑvÙWA�C&9NÒ�9I;YR L A(Õ'ÓmßI;WH'��ASÐkÑvÙWA/H¹;WÔWBWÑE9IÐw9I;\A�Ï¹A U A�;:ÑtÓIÖ � X Ú !�Ó<ÑvA/ÑvÙY9<ÑwA�=IA L ÒA�Ï¹A U A(;mÑ/ÓIÖ � X � � F Õ(9<; × A L A(Õ�ÓIßm;WH*�(A(R3ÑvÙWH¶Ð�C^9NÒIÚí�Ñ�H¶Ð3AS9IÐvHQÏ¹Ò ÐvA�A(; ÑVÙY9?Ñ � H¹Ð�HQ;:ÑvA L 9mÕ�ÑVHQ=mAIÚ�!/ÓIÑvA¯9IÏ¹ÐvÓ ÑvÙ»9?Ñ(èEC�ÙWA�; � ÐvC�HQÑVÕ`ÙWASÐ\Ö L Ó U � F ÑVÓ � X 9mÐRTASÐvÕ L H × ASR7è × ÓIÑvÙ � F 9I;YR � X U BYÐ�Ñ^ÙY9N=IA × A(A�;�ÓmBTÑvÔYBTÑ�ÑVHQ;Wß0�7Þ Ð^9<;YR¯ãIÞ ÐEBY;mÑVHQÏGÑVÙWH¹Ð^ÔGÓIH¹;:Ñ^9I;YR¸ÑVÙDBYÐ�èDC�ÙWA(;ÑvÙYA\ÐvH U BWÏ¶9?ÑVHQÓm;±ÓIÖ � X ÑV9<îmA(Ð�Ó?=IA L è HQÑ%H¹Ð§Ï¹HQîmA � X ÙY9mÐ × A(A�; L BY;W;WH¹;Wß>Ö L Ó U ÑvÙWA × A�ßmHQ;W;YHQ;Wß	9mÐ�ÖK9 L 9IÐ�ÑvÙYAL A(Õ'ÓmßI;WHQÑvH¹ÓI;�H¹Ð�Õ'ÓI;»Õ'A L ;WASR7Ú � L A(Õ�ÓIßI;YH*�(A(Ð&Ô L A(Õ'H¶ÐvA�Ï¹Ò¸ÑvÙWA�ÐvA'Ñ � F � � X Ú� üÂü � �EÓI;YÐvH¹RWA L ÑVÙWA�ÐvA'Ñ � � > 0 � >��IãG> 0 Ú �&Ò¯Ï¹A U\U 9ìã à H¶æ§ÑvÙWA>Ð�A�Ñ�H¹Ð�HQ;:ÑVA L 9IÕ�ÑVHQ=mA�Ï¹Ò L A(Õ'ÓmßI;WH'�(9 × Ï¹AIè × BTÑÏ¹A U\U 9�ã à =DH¶æ^ÐvÙWÓ?C/ÐEÑvÙY9<Ñ/H�Ñ`Ð % ØdÕ'Ó U ÔWÏ¹A U A(;mÑ�H¶Ð^;WÓ<ÑSÚ
Û^ÙWA®ßmHQ=mA�; L A(ÐvBWÏ�Ñ`Ð3ÐvÙWA(R ÐvÓ U A®Ï¹HQßmÙ:Ñ3ÓI; ÑvÙYA®Ô»Ó?C&A L Ó<Ö%HQ;:ÑVA L 9IÕ�ÑVHQ=mA L ASÕ'ÓmßI;WHQÑvH¹ÓI;�èE9<;YR�A'ïTÔGÓmÐvA	ÑvÙYAÕ'Óm;W;WASÕ�ÑvH¹ÓI;»Ð�ÑVÓ¯ÑVÙWA>ÑvÙWA(Ó L Ò.ÓIÖ % Ød9<BTÑVÓ U 9?Ñ`9WÚkÛ^ÙYA L A(ÐvBWÏQÑVÐ�ÖÀÓIÏ¹ÏQÓ?C C�HQÑvÙ U HQ;WH U 9<Ï/9mÐvÐvB U ÔTÑvH¹ÓI;»Ð�Óm;�ÑvÙYAH¹;mÑVA L ;Y9<Ï�Ð�Ñ L BYÕ'ÑvB L A§Ó<Ö#Õ'Ó U ÔGÓI;WA(;:ÑVÐ(èTHQ;�ÔY9 L ÑVH¹Õ�BWÏ¹9 L CEA§;WA(A(R>;WÓ¸Õ'Óm;YÕ L A'ÑVA§ÛkB L HQ;Yß U 9mÕ`ÙWHQ;YA�H¹;YÐvH¹RWAIÚ

� ÆmÇEÈ"=�É.C#ÍGÈWÎEDF=��,=5Ç�=�É.C!ÈWÎfÊtÇ

ç U�× ASRWRTASR Õ�Ó U ÔGÓI;WA(;mÑ`Ð
ÑfÒDÔWH¶Õ�9<Ï¹Ï¹Ò�9<Ï¶Ð�Ó§ÔGA L ÖÀÓ LVU ÑV9mÐ�îTÐ#H¹; ú4���Yû	���*2�2qü�� ( Ó<ÑvÙYA L Õ'Ó U Ô»Óm;WA�;:ÑVÐ(ÚIÛ^ÙWH¶Ð#H¹;D=IÓIÏ¹=IASÐÑvÙYA�ÓI;WÏ¹HQ;YAEÑ L 9I;YÐvÏ¹9<ÑvH¹ÓI; Ó<Ö»H¹;TëY;YH�ÑVA/ÐfÑ L AS9 U Ð
HQ;:ÑVÓ�ÓIÑvÙWA L è U Ó L A�ÐvÔ»ASÕ'HQë»Õ�ÐfÑ L AS9 U Ð!Ó<Ö7Ð�H¹ßI;»9<Ï¶Ð�ÚNíd; ÑvÙWH¶Ð#ÐvA(Õ�ÑVHQÓm;C&A3Õ'ÓI;»Ð�H¶RTA L C�ÙY9<Ñ�HQ;WëY;WHQÑvA�Ð�Ñ L A(9 U Ð§ÓIÖ^ÐvH¹ßI;Y9IÏ¹Ð%9I;±H¹;:ÑvA L 9IÕ'ÑvH¹=IA¸Õ'Ó U Ô»Óm;WA�;:Ñ�Õ�9I; (:ø��Gø��vù?ûdø ÚkÛ^ÙWA¸;WÓ<ÑVHQÓm;
Ó<Ö�ßIA(;WA L 9?ÑVHQÓm; H¶Ð\CEA(ÏQÏQØ|îD;WÓ?C�; HQ; 9IBTÑvÓ U 9<ÑV9¯ÑvÙWA(Ó L Ò�9<;YR L A�Ï¶9?ÑvASR�ÑVÓ U 9<Ñ�ÑVA L Ð\Ó<Ö�RWA'ëY;Y9 × H¹ÏQHQÑfÒ 9I;YR A�ïDØÔ L A(ÐVÐ�H × H¹ÏQHQÑfÒIè × BTÑ§HQÑ�ÐvA�A U Ð¨;WÓ<Ñ¨ÑvÓ>ÙY9N=IA × A(A�;®Ï¹ÓDÓIîIASR®9?Ñ�=IA L Ò U BYÕ`Ù¯HQ;	ÑVÙWA�ÑvÙWA(Ó L Ò>ÓIÖ % Ø�9IBTÑvÓ U 9?ÑV9 à Õ�ÖfÚ
(:Ñ`9<H¹ßIA L âQã <<åÂæ'Ú ; B L 9IH U C�HQÏ¹Ï × A\ÑvÓ	Ô L Ó?=IA ÑVÙY9?Ñ�ßmA�;WA L 9<ÑvH¹ÓI; 9<;YR L A(Õ'ÓmßI;WHQÑvH¹ÓI; 9 L A ���Yù*2 � H¹; ÓIB L�U ÓTRTA(Ï ÚÛ^ÙWA§ÖÀÓmÏQÏ¹Ó?C�HQ;Yß RTA�ëY;WHQÑvH¹ÓI;�H¶Ð�HQ;:ÑVBWH�ÑVHQ=mAIÚ
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���� � � � �±ü���� �YüÂûdø ��û	��ü�� ( � � +�>.-(ã�/ 0 ü!� ��ù?ü���û&� �`øD(mø��Gø��vù?ûdø4���'þ � ü 
�ûÀÿWø��vø\ø8�mü!��û���ù*� ø��YýSü�,
���*� �¸ø��»ûtü���'/�Tû � � +�>.-�ã / 0 � �Yú`ÿ�ûÀÿWù<û à � -��!æ � �
�#�

�/;YÏQH¹îIA�ÑvÙWA¸Õ(9IÐvA�ÖÀÓ L§L A(Õ�ÓIßI;YH�ÑVHQÓm; à Õ'ÖfÚ5Ð�ASÕ�ÑVHQÓm;¯ô:æ�ÓI;YA Õ(9<;W;WÓIÑ§ÐvH U ÔYÏQHQÖÀÒ	ÑvÙYA ÓmBTÑvÔYBTÑ�Õ�9<Ô»9 × H¹ÏQHQÑvH¹A(Ð¨ÖÀÓ LÕ'Ó U Ô»Óm;WA�;:ÑVÐ � ;WÓ?C%Ú»íd;.ÔY9 L ÑVH¹Õ�BWÏ¹9 L Óm;WA ÙY9IÐ¨ÑvÓ�9<Ï¹Ï¹Ó?C½ÑvÙY9<Ñ � ÓIBTÑVÔWBTÑ`Ð��dØ�ÐvÒ U�× ÓIÏ¶Ð�èGÖÀÓ L A�ïW9 U ÔWÏ¹A�C�ÙWA(;HQÑ/C&9I;mÑ`ÐEÑvÓ¸Ð�H¹ßI;YH�ÖÀÒ�ÑvÙY9<Ñ^HQÑVÐ/ßIA�;YA L 9?ÑvH¹ÓI;�Ô L ÓDÕ�A(ÐVÐ&ÙY9IÐ^ßmÓ<Ñ�ÑVA�;>Ó<é®Óm;>ÐvÓ U A§C L Óm;Wß�Ñ L 9IÕ`î ÚDí�Ö � ÓIBTÑVÔWBTÑ`Ð�9
��ØdÐvÒ U�× ÓmÏ èGHQÑ¨C�H¹ÏQÏ#9<BWÑvÓ U 9<ÑvH¶Õ�9<Ï¹Ï¹Ò�Ñ L H¹ßIßmA L ��ÑVÓ�Ô L ÓTRTBYÕ�A�9 � × Ò × Ò	9IÐVÐvB U ÔTÑvH¹ÓI;¯ÐvÓ U A%ë»;WH�ÑVA�ÑVH U A Ï¹9<ÑvA L9<;»R	ÑvÙDBYÐ§H¹;D=?9<Ï¹H¹RW9<ÑvA�ÑvÙWA¸Õ�B LvL A�;:Ñ L BY;�Ú !/ÓIÑvA�ÑvÙY9<Ñ%Ð�Ñ L H¹;WßmÐ¨ÑvÙ»9?Ñ�Õ'Óm;mÑ`9<H¹;¯9 ��9 L A ���<û Õ'Óm;YÐ�H¶RTA L ASR�ÑvÓ × A=?9<Ï¹H¹RWÏQÒ�ßIA�;YA L 9?ÑvASR7Ú
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�������� � ÿYø �'ø�û&ü��Yûdø��vùmú'û|üÂý?ø�2qþ"(:ø�� ø��vù<û�ø4� �'þ�ú4����' �*�Gø��Yû � ü!��ûÀÿWø ��ø'û � � � +��
� +G>.-(ã�/ 0 � � H¹Ð
ßIA(;WA L 9?ÑVA(R × Ò � / �
�WÓ LvU 9IÏQÏ¹ÒIèNÑVÙWA�RTA�ëY;WHQÑvH¹ÓI;¸Ð�ÙYÓIBWÏ¶R\Õ'ÓI;»ÐfÑ L 9IHQ;�ÑvÙWA¨ÐfÑ L H¹;WßmÐ ��ÑVÓ§ÑvÙWÓ:Ð�A�Ð�Ñ L HQ;YßmÐ!ÑvÙ»9?ÑEÕ(9<; × A�ßmA�;WA L 9<ÑvASR �)��ü�� (
ù�2�2 ���tù?��2Qø�ü���'/�Tû�� � 
4�%��� � ����2qþ Ú ; × Ð�A L =mA^ÑvÙY9<Ñ(èDÕ'Óm;mÑ L 9 L Ò�ÑvÓ L ASÕ'ÓIßm;WHQÑvH¹ÓI;�è � U 9NÒ ;WA�ASR\ÑvÓ U 9<îIA¨Ð�H¹ÏQA(;:ÑÐ�ÑvA�Ô»Ð¨C�ÙYHQÏ¹A�ßmA�;WA L 9<ÑvH¹;WßYÚ»í�Ñ U AS9<;YÐ¨ÑvÙ»9?Ñ§HQ;:ÑvA L 9mÕ�ÑVHQ=mA�ßIA(;WA L 9?ÑVHQÓm;	H¹Ð�;WÓIÑ�;YA(Õ'ASÐvÐV9 L H¹ÏQÒ�9<;®Óm;WÏ¹HQ;WA Ô L ÓTÕ'A(ÐVÐ(Ú
!/A(=IA L ÑVÙWA�Ï¹A(ÐVÐ�è»H�Ö � Ðv9<ÑvH¶Ðfë»A(Ð�ÑVÙWA HQ;:ÑvA L 9mÕ�ÑVHQ=mA�;WASÐvÐ¨Õ'ÓI;»RTH�ÑVHQÓm;�è»ÑvÙWA�ßIA�;YA L 9?ÑvH¹ÓI;	Ô L ÓTÕ'ASÐvÐ�C�HQÏ¹Ï
ÓIBTÑVÔWBTÑ§;WÓI;WØA U ÔTÑfÒ>Ð�H¹ßI;»9<Ï¶ÐEC�HQÑvÙ>ëY;YH�ÑVA�RTA�Ï¶9NÒ3ÓI;YÏQÒmÚ
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�������� � � ��ø'û � ) +G>K-�ã�/ 0 ü!��úVù*2�2Qø4� H¹;:ÑvA L 9mÕ�ÑvH¹=IA(ÏQÒ¯ßIA�;YA L 9 × Ï¹A ü 
\ûÂÿYø��Vø�ø��mü!�`û$�3ù���ü��»û�ø��vùIú�û|üÂýNøú4����' �*�Gø��Yû � � �YúVÿ	ûÂÿYù?û � � � ���

íd;�ÑVÙWA^Õ'ÓI;:ÑVA'ïDÑ!ÓIÖYßIA(;WA L 9?ÑVHQ;Yß % Ø�Ð�Ñ L H¹;WßmÐ(è(HQÑ
H¹Ð!Ó<Ö»HQ;:ÑvA L ASÐfÑkÑvÓ�îD;WÓ?CìC�ÙY9?Ñ!ëY;WHQÑvA '/�vø � �Dø � 9I;�HQ;:ÑVA L 9IÕ�ÑVHQ=mAÕ'Ó U Ô»Óm;WA�;:Ñ � Õ(9<;>ßIA(;WA L 9?ÑVAIÚWÛkÓ�ÑVÙWH¶Ð�A�;YR>C&A%Õ'ÓI;»Ð�H¶RTA L ÑVÙWA§ÖÀÓIÏ¹Ï¹Ó?C�HQ;Wß Ô L Ó × Ï¹A U ê
à ÷�ø`ùIú`ÿWù �'ü�2qüÂû|þ æ @�H¹=IA�;.9<;®H¹;:ÑvA L 9mÕ�ÑvH¹=IA Õ'Ó U ÔGÓI;YA�;:Ñ � 9I;YR¯93ëY;WHQÑvA\ÐfÑ L H¹;Wß � ��+G>.-(ã�/��<è H¹Ð�ÑvÙWA L A9I;±H¹;:ÑvA L 9IÕ'ÑvH¹=IA Õ'Ó U ÔWBWÑV9?ÑVHQÓm;±ÓIÖ � ÐvBYÕ`Ù±ÑvÙY9<Ñ§ÑvÙWA¸ÐvA
�:BWA�;»Õ'A Ó<ÖE;YÓI;TØdÐ�H¹Ï¹A�;:Ñ§ÐvÒ U�× ÓIÏ¶Ð�ßIA�;YA L 9?ÑvASR9I;YR>ÓIBTÑVÔWBTÑ × Ò � 9?Ñ/Ð�Ó U A¨ë»;WH�ÑVA U Ó U A�;:Ñ�A
�:BY9IÏ¹Ð%�
Ú

� �(' ' � � � � ÿWø �vø`ùIú`ÿWù �'ü�2qüÂû|þ '/���?��2Qø�� 
�����ü��»û�ø��vùIú�û|üÂýNø ú4����' �*�Gø��Yû$� � ü!��ø���ø`ú'û|üÂý?ø�2qþ �Iø`ú'ü��mù?��2QøG�
8 ���G��
�� @�A�Ñ � 9I;YR � × A\ßIH¹=IA(;�Ú)�EÓI;YÐvH¶RTA L ÑvÙYA à H¹;TëY;WHQÑvANæ × HQ;»9 L Ò�Ñ L A�A	� C�H�ÑVÙ.Ï¹A'ÖÂÑ ×WL 9<;»Õ`ÙWA(Ð�Ï¶9 × A�Ï¹A(R->
9<;»R L H¹ßIÙ:Ñ ×WL 9I;YÕ`ÙWASÐEÏ¶9 × A�Ï¹A(R.ãmÚWçw=IA L Ò¸;YÓDRWA Q ÓIÖ
� L A(Ô L A(ÐvA�;:ÑVÐ�9�ëY;WHQÑvA%H¹;WÔWBWÑ�Ó<Ö �¸èW;Y9 U A(ÏQÒ�ÑvÙWA�Ð�Ñ L H¹;Wß
� � Ó<ÖM>WÞ Ð/9<;»R ãIÞ Ð�ÏQAS9IRTH¹;Wß\Ö L Ó U ÑvÙWA L ÓDÓ<Ñ�ÓIÖ�� ÑVÓ Q è»9I;YR>A�=mA L Ò3ëY;WHQÑvA�HQ;WÔYBTÑ/ÑvÙ»9?Ñ<� Õ(9<;	Ô L Ó?=DH¹RTA§H¶Ð�ÐvÓ
L A�Ô L A(ÐvA�;:ÑvASR7ÚY@k9 × A�Ï
�NÔ L BW;WA�� 9mÐ�ÖÀÓIÏ¹Ï¹Ó?C/Ð�ÚY@k9 × A�Ï5ÑvÙWA L ÓDÓ<Ñ × Ò Ü ;�Þ¹Ú P Ó L î3ÑVÙ L ÓIBWßmÙ�ÑvÙWA�BY;WÏ¹9 × A(ÏQASR�;WÓTRTA(Ð
Q Ï¹A�=mA�Ï × ÒìÏQA(=IA(Ï^RWÓ?C�;�ÑvÙYA�Ñ L A(A	9<;YR Ð�H U BWÏ¶9?ÑVA � C�ÙWH¹ÏQA�� Ð�BWÔYÔWÏQH¹A(Ð�� � 9IÐ HQ;YÔWBTÑ\ÑvÓ � è#ÙY9<ÏQÑvH¹;Wß.ÑvÙYAÐvH U BWÏ¹9<ÑvH¹ÓI;¸C�ÙWA(; � L A(9IÕ`ÙYA(Ð
ÑVÙWA�A(;YR\Ó<Ö�� � Ó L C�ÙWA�; �·C&9I;mÑ`Ð
ÑvÓ�RTA�=DH¶9?ÑvA/Ö L Ó U ßmHQ=DH¹;Wß§ÑvÙYA�;WA�ï:Ñ^Ð�Ò U�× ÓmÏÓ<Ö#���¨9mÐ^HQ;YÔWBTÑ × 9mÐ�ASR�Óm; � Þ Ð L A(ÐvÔ»Óm;YÐ�AmÚWÛ^ÙWA�;	RTÓ ÑVÙWA§ÖÀÓIÏ¹ÏQÓ?C�H¹;Wß»ê
Ø¸Ï¶9 × A�Ï Q�× Ò Ü 
 Þ»9I;YR�Ô L BW;WA%ÑVÙWA%Ñ L A�A × A(ÏQÓ?C+H�Ñ�H�Ö
ÑVÙWA�ÐvH U BWÏ¹9<ÑvH¹ÓI;®9<Ñ Q ÏQAS9IRWÐ � ÑVÓ3ÓIBTÑVÔWBTÑ¨9�ÐfÑ L H¹;Wß	�ÐvBYÕ`Ù�ÑvÙY9<Ñ �¯H¹Ð�9 Ô L A'ëYï�Ó<Ö �TèØ¸Ï¶9 × A�Ï Q�× Ò Ü !�Þ»9I;YR�Ô L BW;WA%ÑVÙWA%Ñ L A�A × A(ÏQÓ?C+H�Ñ�H�Ö
ÑVÙWA�ÐvH U BWÏ¹9<ÑvH¹ÓI;®9<Ñ Q ÏQAS9IRWÐ � ÑVÓ3ÓIBTÑVÔWBTÑ¨9�ÐfÑ L H¹;Wß	�ÓIÖ!C�ÙWH¶Õ`Ù �®H¹Ð�;YÓ<Ñ�9 Ô L A'ëWï à C�ÙWH¶Õ`Ù�Õ�A L ÑV9IHQ;WÏ¹Ò�Õ(9<; × A�RTASÕ'H¶RTA(R�9mÐ�Ð�ÓDÓI;>9IÐ � � �(� � � � æ'èØ¸Ï¶9 × A�Ï Q\× Ò Ü !�Þ 9<;»R	Ô L BW;WA�ÑVÙWA�Ñ L A(A × A�Ï¹Ó?CªH�Ñ�H�ÖtÑvÙWA Ð�H U BWÏ¶9?ÑVHQÓm;	ÙY9<ÏQÑVÐ × A'ÖÀÓ L A��òÕ'ÓIBYÏ¹R	H¹;WÔWBWÑ�9<Ï¹Ï!Ó<Ö
���?èY9I;YR

Ø $ BYÐ�Ñ/Ï¶9 × A�Ï Q�× Ò Ü ;5ÞWÓ<ÑVÙWA L C�H¹ÐvA à 9I;YR3ÑVÙDBYÐ^ÑvÙYA�Ð�B × Ñ L A�A%9?Ñ Q H¹Ð�� �?û Ô L BW;WASR>ÒIA'Ñ�H¹;>ÑvÙWH¶Ð/Õ�9mÐ�ANæ�Ú
�¨A�;WÓIÑvA¸ÑVÙWA�Ô L BW;WASR.Ñ L A�A × Ò �3Ú �EÏQAS9 L ÏQÒ¯ÑvÙWA L AS9IÕ`ÙY9 × HQÏ¹HQÑfÒ¯Ô L Ó × Ï¹A U H¹Ð�A
�:BWH¹=?9<Ï¹A�;:Ñ�ÑVÓ	ÑvÙWA�Ô L Ó × Ï¹A U Ó<Ö
RTASÕ'H¶RTHQ;Yß C�ÙYA'ÑvÙYA L ÑVÙWA L A§A'ïTH¹Ð�ÑVÐ�9 
 Ø|Ï¶9 × A�Ï¹A(R�;WÓTRTA%H¹; �¸Ú
P A�Õ'Ï¶9<H U ÑvÙY9<Ñ � H¶Ð�ëY;WHQÑvA�9I;YR7è!ÙWA�;»Õ'AIèkÑvÙ»9?Ñ ÑvÙWA>9<Ï¹ßIÓ L HQÑvÙ U ÑvA LvU H¹;Y9?ÑVA(Ð�H¹;ìëY;YH�ÑVA�Ï¹Ò U 9I;DÒ.Ð�ÑvA(ÔYÐ�Ú

(DBWÔYÔ»Ó:Ð�A � C^9IÐ�HQ;WëY;WHQÑvAIÚ��&Ò�������»ü (A� � � �Gø����
2qüKúVÿ �Iø�üÂû$�42¹ø��8�\ù à â �Wè�1NåÂæ�H�Ñ ÖÀÓIÏ¹Ï¹Ó?C/Ð�ÑVÙY9?Ñ\HQ; ÑvÙYH¹Ð\Õ�9mÐ�A �
U B»ÐfÑ�Õ�ÓI;:ÑV9IHQ;�9I;ìHQ;WëY;WHQÑvA�Ô»9?ÑvÙ Ö L Ó U ÑvÙYA L Ó:ÓIÑ�RTÓ?C�;�Ú �EBWÑ × Ò±H¹;:ÑvA L 9mÕ�ÑvH¹=IA(;WA(ÐVÐ�ÑvÙYA�ÐvH U BWÏ¹9<ÑvH¹ÓI;YÐ�Ó<Ö �9<Ï¹ÓI;Yß§ÑvÙWH¶ÐtÔ»9?ÑvÙ U BYÐ�ÑEA�=mA�;:ÑvB»9<Ï¹ÏQÒ�A�HQÑvÙWA L ÙY9IÏ�Ñ&Ó L Ï¹A(9mR ÑvÓ�ÓmBTÑvÔWBWÑ&Ð�Ñ L HQ;Wß:Ð��§C�HQÑvÙ � � �<A�ïTÕ�A�ASRTHQ;Yß�9<;DÒ�ëYïDASR
× ÓIBW;YR�ÚYÛ^ÙWH¶Ð U A(9<;»Ð^ÑvÙY9<Ñ�Ð�Ó U A�;YÓDRWA%ÓI;>ÑvÙWA%Ô»9?ÑvÙ U BYÐfÑ/Ï¹A(9mR�ÑvÙWA�9IÏQßmÓ L H�ÑVÙ U ÑvÓ¸Ô L BW;YA§ÑvÙWA§Ñ L A(A × A�Ï¹Ó?CHQÑ(èYÕ�ÓI;:Ñ L 9IRTH¶Õ�ÑVHQ;Yß�ÑVÙWA§ÖK9IÕ'Ñ�ÑvÙY9<Ñ�ÑvÙWA L A U 9<H¹;YRTA L Ó<Ö!ÑvÙWA%ÔY9<ÑvÙ�H¶Ð�ÐfÑVHQÏ¹Ï�H¹; �3Ú
�&A(Õ(9<BYÐvA � H¹ÐtëY;WHQÑvAmèTH�Ñ�Õ�9I; × A%RTASÕ'H¶RTA(R�HQ;�ëY;WHQÑvA¨ÑvH U A�C�ÙYA'ÑvÙYA L ÑvÙWA L A�A'ïTH¶ÐfÑ`ÐE9 
 Ø�Ï¹9 × A(ÏQASR3;WÓTRTA�H¹;�HQÑ9<;»R3ÑVÙ:B»Ð�C�ÙWA'ÑVÙWA L �¯Õ�9<; × A%Ó × Ñ`9<H¹;WA(R>9IÐ�9�ëY;WHQÑvA�ÓIBTÑVÔWBTÑ/Ó<Ö � Ú



P A C�H¹Ï¹Ïw;WÓ?C ÐvÙWÓ?CªÑVÙY9?Ñ%ÑVÙWA\ÖÀBW;YRY9 U A�;:ÑV9IÏ#Ï¹9NC ÑvÙY9<Ñ Ü C�ÙY9<Ñ�Õ�9I; × A¸ßIA(;WA L 9?ÑVA(R¯Õ(9<; × A L A(Õ�ÓIßm;WH*�(A(R9<;»R�=DH¶Õ'A%=IA L ÐV9WÞDÙWÓmÏ¹RYÐ^HQ;�ÓIB L�U ÓTRTA(Ï7Ó<Ö
HQ;:ÑVA L 9IÕ�ÑVHQ=mA�Õ�Ó U ÔWBTÑVHQ;YßYÚ P A%Ô L Ó?=IA�H�Ñ/H¹;>ÑfCEÓ¸Ð�ÑvA�Ô»Ð�Ú
� �(' ' �O��� � �*�\ù*2�25��ø'û$� ��) +G>K-�ã�/ 0 3^ü 
 �Áü!��ü��Yûdø��vùIú�û üÂý?ø�2qþI(:ø��Gø��vù?��2Qø¸ûÀÿWø�� �Áü!� ü��Yûdø��vùmú'û|üÂý?ø�2qþ �vø`ú4��(?,
�Yü��Sù ��2QøG�
8 ���G��
�� @�A�Ñ � × A3H¹;mÑVA L 9IÕ'ÑvH¹=IA�Ï¹Ò	ßIA(;WA L 9?ÑVA(R × Ò U A(9I;YÐ%Ó<Ö^Ð�Ó U A3Õ'Ó U ÔGÓI;WA(;:Ñ � è�H Ú AIÚ � � � � Ú5Û5Ó®ÐvÙWÓ?CÑvÙ»9?Ñ � Õ(9<; × A�H¹;:ÑvA L 9IÕ'ÑvH¹=IA(ÏQÒ L ASÕ'ÓIßm;WH'��A(R�è5RTA(ÐvH¹ßI;ìÑVÙWA3ÖÀÓmÏQÏ¹Ó?C�HQ;Yß¯Õ'Ó U ÔGÓI;YA�;:Ñ � � Ú!@5A'Ñ�ÑvÙWA�HQ;WÔYBTÑ�Ö L Ó U
� × A��tÚ � � × BTé A L Ð�ÑvÙWA HQ;YÔWBTÑ�ÑvÙY9<Ñ¨HQÑ L A(Õ�A�H¹=IA(Ð/Ö L Ó U �áÐ�Ò U�× ÓmÏk9?ÖÂÑVA L Ð�Ò U�× ÓmÏ è 9<;YR®ßIÓDA(Ð/ÑvÙ L ÓIBWßmÙ	ÑvÙYAÖÀÓIÏ¹Ï¹Ó?C�HQ;Wß3Õ�ÒTÕ'Ï¹A�Ó<Öw9IÕ'ÑvH¹=DH�ÑfÒ êYHQÑ�Ñ`9<îmA(Ð^ÑVÙWA�Ð�Ñ L HQ;Wß �¯ÑvÙ»9?Ñ�H¶Ð¨Õ�B LVL A(;mÑVÏQÒ�HQ;�ÑVÙWA × BTéGA L èGRTA(Õ�H¹RWA(Ð/C�ÙYA'ÑvÙYA L �H¶Ð L A(9mÕ`ÙY9 × Ï¹A§ÖÀÓ L � × Ò	9<ÔWÔWÏ¹ÒDHQ;Yß¸ÑvÙWA Ô L ÓTÕ'A(RWB L A�Ó<ÖwÏ¹A U\U 90=Wè 9<;YR®ÓIBTÑVÔWBTÑVÐ�9®ã�H�ÖtHQÑ¨H¶Ð�9<;YR®96>¸HQÖtH�Ñ�H¹Ð
;WÓIÑ(Ú»Û^ÙYH¹Ð�Õ'ÒTÕ'Ï¹A�H¶Ð L A�ÔGA(9<ÑvA(R>ÖÀÓ L A(=IA L èWAS9IÕ`Ù>ÑvH U A�Ñ`9<îDHQ;Yß¸ÑvÙWA�;WA�C à 9<;YR�Ï¹ÓI;WßmA L æ�Ð�Ñ L HQ;Wß��±ÑvÙY9<Ñ¨H¶Ð/H¹;	ÑvÙYA
× BTé A L C�ÙWA�;WA(=IA L 9\;YA�CÁÕ�ÒTÕ'Ï¹A�H¶Ð�A�ïDASÕ'BTÑVA(R7Ú
�&A(Õ(9<BYÐvA�ÑVÙWA L AS9IÕ`ÙY9 × HQÏ¹HQÑfÒ	Ô L Ó × Ï¹A U H¶Ð%RTA(Õ�H¹RW9 × Ï¹A�H¹;¯ë»;WH�ÑVA\ÑvH U AIè � � H¶Ð%9<;.HQ;:ÑvA L 9mÕ�ÑVHQ=mA�Õ'Ó U Ô»Óm;WA�;:Ñ(Ú

�EÏ¹A(9 L Ï¹ÒIè<HQÖ�9<; % ØdÐfÑ L H¹;Wß � × A�Ï¹ÓI;Wß:Ð
ÑvÓ � ÑvÙYA�;39<Ï¹ÏYHQÑVÐtÔ L A'ëWïTA(Ðt9 L A L AS9IÕ`ÙY9 × ÏQA&ÖÀÓ L � èm9I;YR � � L ASÕ'ÓIßm;WH'��A(Ð
HQÑ(Ú
�EÓI;D=mA L Ð�A(ÏQÒmèmHQÖ
9I; % ØdÐ�Ñ L HQ;Wß�� H¹Ð L A(Õ�ÓIßI;YH*�(A(R × Ò � � ÑVÙWA�;�HQÑ U BYÐ�Ñ × A§H¹;:ÑvA L 9IÕ'ÑvH¹=IA(ÏQÒ¸ßmA�;WA L 9<ÑvA(R × Ò � 9I;YRÙWA(;YÕ'A × A�Ï¹ÓI;Wß ÑVÓ � Ú P A�9 L ßIBYA�ÑVÙWH¹Ð/Ô»ÓmHQ;:Ñ/Ð�Ó U A�C�ÙY9<Ñ U Ó L A§Ô L A(Õ�H¹ÐvA�Ï¹ÒIè L A'ÖÀA LvL HQ;Yß�ÑVÓ�ÑVÙWA�Õ'Óm;YÐ�Ñ L BYÕ�ÑVHQÓm;�H¹;Ï¹A U\U 9"=WÚ
(DBWÔYÔ»Ó:Ð�A�ÑVÙY9?Ñ%�®H¶Ð L A(Õ'ÓmßI;WH'��ASR × Ò � � ÚmÛ!9<îmA�9%;WA(C�H¹;YÐ�ÑV9I;YÕ'A � Ó<Ö7ÑvÙYA�H¹;TëY;WHQÑvA × HQ;»9 L Ò�Ñ L A(A�9<;YR\Ï¶9 × A�ÏHQÑVÐ^;WÓTRTASÐ&9mÐwÖÀÓmÏQÏ¹Ó?C/Ð(ÚDçt=IA L Ò�ÑvH U A � � Õ(9 LVL H¹A(ÐEÓIBWÑ&HQÑVÐ�Õ�ÒDÕ�ÏQA�ÓI;>9�;YA'ïDÑ^Ð�Ñ L H¹;Wß � à 9�Ï¹ÓI;WßmA L Ô L A'ëWï3ÓIÖ �kæEHQÑ

L BW;YÐ�ÑVÙWA�Ï¶9 × A�Ï¹HQ;Yß �NÔ L BW;YHQ;Wß39IÏQßmÓ L H�ÑVÙ U ÓIÖwÏQA U\U 9+=\ÓI;®93Õ�ÓIÔDÒ�ÓIÖ � ÑvÓ�Õ�Ó U ÔWÏ¹A'ÑvH¹ÓI;®9I;YR�H¶RTA�;:ÑvHQëYASÐ/ÓI;YAÓ L^U Ó L A§;WÓTRTA(Ð&ÑVÙY9?Ñ/9 L A¨ÑvÓ × A%Ï¹9 × A(ÏQASR 
 Ú à Û^ÙWH¶Ð&ÖÀÓIÏ¹Ï¹Ó?C/Ð × ASÕ�9<B»Ð�Amè × Ò39mÐvÐvB U ÔTÑVHQÓm;�è � � H¶RTA�;:ÑvHQëYASÐ^A�=IA L ÒÔ L A'ëWï�ÑVÙY9?Ñ§H�Ñ%Õ`ÙWASÕ`îDÐ�9IÐ L A(9IÕ`Ù»9 × Ï¹AIÚzæ<�EÓmÔ:Ò�ÑvÙYA Ï¶9 × A�Ï¶Ð Ü 
 Þ»ÑVÓ�ÑVÙWA\Õ'Ó LVL A(ÐvÔ»Óm;YRTH¹;Wß3;WÓTRTASÐ�ÓIÖ � Ú	��Ó>;WÓIÑÏ¶9 × A�Ï59 ;WÓTRTA%9<ß:9<H¹;�HQÖ!HQÑ/C^9IÐ�9<Ï L A(9IRWÒ¸Ï¹9 × A(ÏQASR�9<Ñ�9<;>A(9 L Ï¹HQA L Ð�ÑV9IßIAmÚDÛ^ÙYH¹Ð�Ô L ÓTÕ'ASÐvÐ&C�H¹ÏQÏ5ÏQAS9IR�ÑvÓ\HQ;WëY;WHQÑvA�Ï¹Ò
U 9<;DÒ 
 Ø�Ï¹9 × A(ÏQASR	;WÓTRTASÐ¨H¹; � è × A(Õ(9<BYÐvA�ÑVÙWA�Ô L A�ëWïTA(Ð¨Ó<Ö ��ÑVÙY9?Ñ � � Õ`ÙWA(Õ`îTÐ¨9<;YR®ëY;YRWÐ L AS9IÕ`ÙY9 × Ï¹A�ÙY9N=IA�9Ï¹A�;WßIÑvÙ3ßmÓIH¹;Wß§ÑvÓ�H¹;TëY;YH�ÑfÒ à 9I;YR ÑvÙYH¹ÐEÏQAS9IRWÐwÑvÓ 
 Ø|Ï¶9 × A�Ï¹A(R3;WÓTRTA(ÐtÏQÓ?C&A L 9I;YR\Ï¹Ó?CEA L HQ;\ÑVÙWA/Ñ L A(A/A�=mA�;\ÑVÙWÓIBWßmÙÐvÓ U A^Ó?=IA L Ï¶9<ÔYÐ U 9NÒ�ÓTÕ�Õ�B L æ'Ú �&Ò ������»ü (A� � � �Gø����)2�üKúVÿ �Iø�üÂû�� 2Qø��8�\ù è � U BYÐfÑtÕ�ÓI;:ÑV9IHQ;\9<;\H¹;TëY;WHQÑvA�Ô»9?ÑvÙ Ö L Ó UÑvÙYA L Ó:ÓIÑERTÓ?C�;¸C�HQÑvÙ¸ÑVÙWA�Ô L ÓmÔ»A L ÑfÒ�ÑvÙY9<ÑEA(=IA L Ò�;YÓDRWA�ÓI;\ÑVÙWA�Ô»9?ÑvÙ�ÙY9IÐE9 
 Ø�Ï¶9 × A�Ï¹A(R\;WÓTRTA�9IÐtRWA(ÐVÕ'A�;»RTA�;:Ñ(Ú@�A�Ñ���� 
���� � +�>.-�ã / 0 × A¨ÑvÙWA¨HQ;Të»;WH�ÑVA�Ð�Ñ L H¹;Wß�Õ'Ó LvL A(ÐvÔGÓI;YRTH¹;Wß§ÑVÓ%ÑvÙWH¶Ð&ÔY9?ÑVÙ�Ú:í�ÑtÖÀÓIÏ¹Ï¹Ó?C/Ð#Ö L Ó U ÑvÙWA§RTA'ë»;WH�ÑVHQÓm;Ó<Ö!ÑvÙYA 
 Ø�Ï¹9 × A(Ï ÑvÙY9<Ñ � Ñ L 9I;YÐvRWBYÕ'ASÐ � ÑvÓ��ì9<;YR>ÙWA(;YÕ'A�ÑVÙY9?Ñ ��� � Ú
� �(' ' � � � � �*�.ù*2�2D�'ø�û$� � ) +�>.-(ã�/ 0 3�ü 
 �òü!�¯ü��Yûdø��vùIú�û üÂý?ø�2qþ �vø`ú%�%(?�Yü��Sù?��2Qø ûÀÿWø�� � ü!�±ü��Yûdø��vùIú�û üÂý?ø�2qþ
(:ø�� ø��vù ��2¹ø �
8 ���G��
�� @�A�Ñ � × A%H¹;:ÑvA L 9mÕ�ÑvH¹=IA(ÏQÒ L A(Õ�ÓIßm;WH*�S9 × Ï¹AIÚD@�A�Ñ � × A�9<;>HQ;:ÑvA L 9mÕ�ÑVHQ=mA�Õ�Ó U Ô»Óm;WA�;:Ñ�Ð�B»Õ`Ù�ÑVÙY9?Ñ � � � ��ÚÛkÓ ÐvÙWÓ?C ÑvÙ»9?Ñ � Õ�9I; × A�H¹;:ÑvA L 9mÕ�ÑvH¹=IA(ÏQÒ\ßmA�;WA L 9<ÑvA(R�è:RTASÐ�H¹ßI;�ÑvÙWA¨ÖÀÓIÏ¹Ï¹Ó?C�HQ;Wß\Õ'Ó U Ô»Óm;WA�;:Ñ � � Ú � � × BWéGA L ÐEÑvÙYAH¹;WÔWBTÑ�ÑVÙY9?Ñ L A(Õ�A�H¹=IA(ÐtÖ L Ó U ��ÐvÒ U�× ÓmÏ79?ÖÂÑvA L Ð�Ò U�× ÓmÏ èW9I;YR�Õ�ÓIÔWH¹A(Ð^HQÑ^ÑvÓ¸ÓmBTÑvÔWBWÑ�9mÐ^CEA(ÏQÏ à 9?Ñ/9\Ð�Ï¹Ó?C&A L ÔY9IÕ�AÔGA L ÙY9<ÔYÐ`æ�Ú J&Ñ�ÑVÙWA�ÐV9 U A§ÑvH U A � � L BY;YÐ�93ÐvH U BWÏ¶9?ÑVHQÓm;	Ó<Ö � HQ;®ÑvÙWA × 9IÕ`îDß L ÓIBW;»R7èWH¹;WÔWBTÑvÑvH¹;Wß3ÑVÙWA�ÐvÒ U�× ÓIÏ¶ÐÖ L Ó U ÑvÙWA × BTéGA L ÑVÓ � ÓI;WA�9<ÖÂÑvA L ÑvÙWA¨Ó<ÑVÙWA L 9mÐ#HQÖ7ÑvÙWA(Ò�C&A L A/RTH L ASÕ�ÑvÏ¹Ò HQ;WÔYBTÑtÖ L Ó U �¸Ú �&Ò\9<Ï¹ßIÓ L HQÑvÙ U H¶Õ'HQÑfÒ�HQÑÕ�9I; × A%Õ`ÙWA(Õ`îmA(R�9<Ï¹ÓI;Wß:Ð�H¶RTA�Ó<Ö5ÑVÙWH¶Ð^C�ÙWA'ÑVÙWA L ÑVÙWA§HQ;WÔYBTÑ/H¹Ð^H¹;YRTA(A(R�9 Ð�A��mBYA�;YÕ�A¨ÑVÙY9?Ñ
� Õ'ÓmBWÏ¹R�H¹;WÔWBTÑ/C�ÙWA(;ÑV9IîDHQ;Wß ÑVÙWA L ASÐ�ÔGÓI;»Ð�ASÐEÓIÖ � H¹;mÑVÓ¸9IÕ�Õ�ÓIBW;:ÑSÚ@�A�Ñ � � Õ�ÓI;:ÑvH¹;DBWA§ÑvÓ�Õ'ÓIÔDÒ3H¹;WÔWBWÑ�ÑvÓ¸ÓmBTÑvÔYBTÑ�9mÐ�ÏQÓm;Wß39IÐ à 9mæ�;WÓ¸HQ;»Õ'ÓI;»Ð�H¶ÐfÑVA�;YÕ�Ò × A'ÑfC&A�A(;�ÑvÙWA × BTéGA L ASRH¹;WÔWBTÑ¸9<;YRìÑvÙWA>=IA L HQë»Õ�9<ÑvH¹ÓI;ìÓIÖ�� 9 L H¶Ð�ASÐ�9<;»R àÀ× æ�ÑvÙYA>ÐvH U BWÏ¶9?ÑvH¹ÓI;ìÓIÖ � ÓIBWÑvÔWBTÑ`Ð ÓI;WÏ¹Ò��7Þ Ð\9<;»R ãIÞ Ð�Ú!í�Ö9<;DÒ:ÑvÙYHQ;Wß¯A�Ï¶Ð�A¸ÓTÕ�Õ�B L Ð�è � � ÐvC�H�Ñ`Õ`ÙWA(Ð%ÑvÓ®ÓmBTÑvÔWBWÑ�ÑvH¹;Wß���Þ Ð�Ú � � H¶Ð�Õ�ÏQAS9 L ÏQÒ.HQ;:ÑVA L 9IÕ�ÑVHQ=mAIè59I;YR.ÑvÙYA3ßIA(;WA L 9?ÑVA(RÐ�Ñ L HQ;Wß:Ð�9 L A¨Ô L ASÕ'H¶Ð�A(ÏQÒ¸ÑVÙWÓmÐvA�ÑvÙY9<Ñ � L A(Õ�ÓIßm;WH*�(A(Ð(Ú
Û^ÙWA%Ï¹A U\U 9IÐ^Ï¹A(9mR3ÑVÓ\ÑvÙWA§ÖÀÓmÏQÏ¹Ó?C�HQ;Yß × 9mÐ�H¶Õ L ASÐ�BYÏ�ÑSÚ
#%$ � �
& �(' 
�� � ���%ù�2�2/��ø�û�� � ) +G>.-(ã�/ 0 3 ��ü!�¨ü��»û�ø��vùIú�û|üÂýNø�2qþ (:ø�� ø��vù ��2¹ø%ü 
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Û^ÙWA�ÑVÙWA�Ó L A U ßmHQ=mA(Ð\A�=DH¶RTA�;»Õ'A	ÑVÙY9?Ñ3ÑVÙWA¯Õ�ÓI;YÕ�A�ÔTÑ`Ð3Ó<Ö%H¹;:ÑvA L 9IÕ'ÑvH¹=IA L A(Õ'ÓmßI;WHQÑvH¹ÓI; 9I;YR�ßIA�;YA L 9?ÑvH¹ÓI; 9mÐH¹;mÑVBWHQÑvH¹=IA�Ï¹Ò RTA'ë»;WA(R7è^9 L A®C&A�Ï¹Ï�ØdÕ`ÙWÓ:Ð�A(;�ÚF�&A(ÐvH¹RWA(Ð × A(HQ;Wß Ó<Ö%H¹;mÑVA L A(Ð�Ñ�H¹;�HQÑVÐ�Ó?C�; L H¹ßIÙ:Ñ(ètÑvÙWA(Ó L A U ��9IÏ¹ÐvÓ

A�;»9 × Ï¹A(Ð%Óm;WA¸ÑVÓ®Ô L Ó?=IA ÑvÙY9<Ñ Õ�A L ÑV9<H¹;ìÐ�A�ÑVÐ�9 L A¸;WÓ<Ñ�H¹;:ÑvA L 9mÕ�ÑvH¹=IA(ÏQÒ L ASÕ'ÓIßm;WH'�(9 × ÏQA × Ò®ÑVA(Õ`ÙW;YH'�:BWASÐ�RTHQéGA L A(;:ÑÖ L Ó U (DASÕ�ÑVHQÓm;>ô»Ú



� �Dù���'�2¹ø � � �EÓm;YÐ�H¶RTA L ÑVÙWA%Ð�A�Ñ � � >��:ã�� 9 C�H�ÑVÙ:9 ) +�>.-�ã / 0 9<;�9 LV× HQÑ L 9 L Ò ;YÓI;WA U ÔWÑfÒ à Õ'ÓmBW;:ÑV9 × ÏQA§Ó LBW;YÕ�ÓIBW;:Ñ`9 × Ï¹ASæ�ÐvA'Ñ�Ó<Ö&HQ;WëY;WHQÑvA × H¹;Y9 L Ò®Ð�Ñ L HQ;YßmÐ(Ú P A3ÐvÙWÓ?CªÑVÙY9?Ñ � H¹Ð§;WÓIÑ�HQ;:ÑVA L 9IÕ�ÑVHQ=mA�Ï¹Ò L ASÕ'ÓmßI;WH'�(9 × ÏQAmè × ÒÐvÙWÓ?C�HQ;Yß¸ÑvÙY9<Ñ¨HQÑ¨H¶Ð�;YÓ<Ñ¨H¹;:ÑvA L 9mÕ�ÑvH¹=IA(ÏQÒ (:ø�� ø��vù ��2¹ø Ú (DBWÔYÔ»Ó:Ð�A � Õ�ÓIBWÏ¶R × A�ßmA�;WA L 9<ÑvA(R × Ò	Ð�Ó U A�HQ;:ÑVA L 9IÕ�ÑVHQ=mAÕ'Ó U Ô»Óm;WA�;:Ñ � Ú �EÓI;YÐvH¹RWA L ÑvÙWA�H¹;TëY;WHQÑvA × H¹;Y9 L Ò.Ñ L A�A �Ý9mÐ\RTA'ëY;YA(R�H¹;�ÏQA U U 9-=WÚ#Û^ÙWA�ÔY9<ÑvÙYÐ�Ö L Ó U ÑvÙYA
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� ÆmÇEÈ"=�É.C#ÍGÈWÎEDF=	��ÉKC
Ç���;>C!ÈWÎfÊtÇ��
J�Ð§9I;¯9IRWRWH�ÑVHQÓm;Y9<ÏkÑV9mÐ�î èGA U�× A(RYRTA(R±Õ'Ó U ÔGÓI;WA(;:ÑVÐ�ÑfÒ:ÔYH¹Õ(9<Ï¹ÏQÒ�ÔGA L ÖÀÓ LVU ÑVÙWA ÓI;WÏ¹HQ;YA�Ñ L 9<;»Ð�Ï¶9?ÑVHQÓm;®Ó<ÖwH¹;TëY;WHQÑvAÐ�Ñ L A(9 U Ð
H¹;:ÑvÓ�ÓIÑvÙWA L HQ;WëY;WHQÑvA�Ð�Ñ L A(9 U Ð
ÓIÖ�Ð�H¹ßI;Y9IÏ¹Ð(Ú P A�Õ'Óm;YÐ�H¶RTA L ÑvÙWH¶Ð#H¹; U Ó L A/RTA'Ñ`9<H¹Ï èm=:H¹A�C�H¹;Wß�Õ�Ó U Ô»Óm;WA�;:Ñ`Ð9IÐEH¹;mÑVA L 9IÕ'ÑvH¹=IA/Ñ L 9I;YÐVRTBYÕ'A L Ð&9<;»R3=DHQA(C�HQ;Yß�ÑvÙYA¨Ñ L 9I;YÐvÏ¹9<ÑvH¹ÓI;YÐ à Ó L êmÑ L 9<;YÐVRTBYÕ'ÑvH¹ÓI;YÐ`æwÑvÙWA(Ò L AS9<Ï¹H*�(A¨9IÐEH¹;mÑVA L 9IÕ'ØÑvH¹=IA U 9<ÔYÔWHQ;YßmÐ%RTA�ëY;WA(R.Óm;±H¹;TëY;WHQÑvA3Ð�Ñ L H¹;WßmÐ§ÓIÖK>WÞ Ð%9<;»R ãmÞ Ð(Ú�Û^ÙWA L A(Ï¹9<ÑvASR¯;WÓIÑvH¹ÓI;.Ó<Ö % Ø Ñ L 9I;YÐVRTBYÕ�ÑVHQÓm;¯H¹;ÑvÙYA�ÑVÙWA�Ó L Ò�Ó<Ö % Ø�9IBTÑvÓ U 9<ÑV9¸Ù»9IÐ L ASÕ'A(HQ=mA(R��:BWHQÑvA¸Ð�Ó U A�9?ÑvÑvA(;mÑVHQÓm; × A'ÖÀÓ L A à Õ�ÖfÚA(DÑV9<H¹ßIA L âQã <<åÂæ'è × BTÑ U Ó:ÐfÑVÏQÒH¹; ÑVÙWA®Õ'Óm;:ÑvA'ïDÑ¸Ó<Ö % Ø L A�ßmBWÏ¶9 L Ï¹9I;WßIBY9IßIASÐ�Óm;WÏ¹ÒIÚ#íd; ÑvÙWH¶Ð3ÐvA(Õ�ÑVHQÓm; C&A�Ô L A(ÐvA�;:Ñ3Ð�Ó U A × 9mÐ�H¶Õ>Ó × ÐvA L =?9?ÑVHQÓm;YÐÓI; H¹;:ÑvA L 9IÕ'ÑvH¹=IA U 9<ÔYÔWHQ;YßmÐ(Ú5@�A�Ñ � × A�9I; HQ;:ÑvA L 9mÕ�ÑVHQ=mA3Õ'Ó U ÔGÓI;WA(;:Ñ(Ú5@5A'Ñ � � × A3ÑvÙWA × A�Ù»9N=:H¹Ó L Ó<Ö � à Õ�ÖfÚRTA�ëY;WHQÑvH¹ÓI;®ñIæ'Ú
�����	��

��
���������� � ÿWø�ü��Yûdø��VùIú�û üÂý?ø0�¸ù%' 'Gü��)(.ú4�*��'/�Tû�ø4�1��þ � ü!� ûÀÿWø+�¸ù%'?' ü�� ( � � ê)+�>.-(ã�/ 0 � +G>K-�ã�/ 0
�Iø �Q� ø4�+��þ¸ûÂÿYø 
��*2�2����#ü��)( '����4'Wø���û þ�� � � à �
æ���� ü 
�ù��/�6�*� 2qþ¸ü 
 à �F- �kæ � �����
@�A�;YA L 9<Ï¹ÏQÒ§Ð�ÔGA(9IîDHQ;Wß»èS9I;%HQ;:ÑVA L 9IÕ�ÑVHQ=mA U 9<ÔWÔYHQ;Wß¨H¹Ð!9/Ô»9 L ÑvH¶9<Ï<ÖÀBY;YÕ�ÑVHQÓm;�RTA�ëY;WA(R�Ó?=IA L HQ;WëY;WHQÑvA × HQ;»9 L Ò�Ð�Ñ L HQ;YßmÐ(Úí�Ö � � à �
æ � � à RTA'ëY;YA(RYæ'èWÑvÙYA�;	H¹; L A(ÐvÔGÓI;YÐvA§ÑvÓ¸H¹;WÔWBTÑ �tè � 9mÕ�ÑvB»9<Ï¹ÏQÒ�ÓIBTÑVÔWBTÑVÐ�9¸Ð�A��mBYA�;YÕ�A���� +�>.-�ã -�� /�0ÐvBYÕ`Ù�ÑVÙY9?Ñ � ���wÚ
�����	��

��
������ � � � 'Wù*��û üKù*2*
4�
�Gú�û ü��*� � ê"+�>.-(ã�/ 0 � +�>.-(ã�/ 0 ü!�%úVù*2�2Qø4�\ü��Yûdø��vùIú�û üÂý?ø�2qþ3ú%�*��'/�Tû�ù ��2¹ø§ü 
�ûÂÿYø��vø
ø��Iü!��û$�%ù*�¯ü��»û�ø��vùIú�û|üÂýNø\ú4����' �*�Gø��Yû � �4�Yú`ÿ�ûÀÿWù<û � � � ���
�EÓ U ÔWBWÑV9 × ÏQA�ÖÀBW;YÕ�ÑVHQÓm;YÐ&ÓI;3H¹;TëY;YH�ÑVA�Ð�Ñ L HQ;YßmÐ&Ð�ÙWÓmBWÏ¶R × A§Õ'Óm;:ÑvH¹;:BYÓIBYÐtHQ;�ÑvÙWA§Ð�A(;YÐvA/ÑvÙ»9?Ñ(èD9<;DÒ:ÑvH U A¨9<ÖÂÑvA LÐvÓ U A®ëY;YH�ÑVA.Ô L A�ëWï ÙY9IÐ × A(A�;ÁHQ;WÔYBTÑ(è/9I;:Ò�ÖÀB L ÑvÙYA L A'ïDÑvA(;YÐvHQÓm;�Ó<Ö�ÑVÙWA.HQ;WÔYBTÑ�ÐvÙWÓmBWÏ¹R¿ÓI;WÏ¹Ò ÏQAS9IR�ÑvÓ 9I;A'ïDÑVA�;YÐvHQÓm;	Ó<Ö#ÑVÙWA�ÓmBTÑvÔWBWÑ�ßmA�;WA L 9<ÑvA(R�ÐvÓ¸ÖK9 L 9<;»R�=:H¶Õ'A�=IA L ÐV9WèWC�HQÑvÙYÓIBTÑ L A�Ñ L 9IÕ�ÑVHQÓm;�Ó<Öt9<;DÒ>A(9 L Ï¹HQA L ÓmBTÑvÔWBWÑÐvHQßm;Y9<Ï¶Ð�ÚDíd;:ÑvA L 9mÕ�ÑVHQ=mA�Ï¹Ò\Õ�Ó U ÔWBTÑ`9 × Ï¹A�ÖÀBW;YÕ'ÑvH¹ÓI;YÐ�Õ�ÏQAS9 L ÏQÒ39IÏQÏ ÙY9N=mA�ÑVÙWH¹Ð^Ô L ÓmÔ»A L ÑfÒ¸Óm;�RTA�ëY;WA(R>=?9<Ï¹BWASÐ�èDC�ÙWH¶Õ`ÙÕ�9I; × A U Ó L A%Ô L A(Õ�H¹ÐvA�Ï¹Ò3ÖÀÓ LvU BWÏ¶9?ÑvASR�9IÐ^ÖÀÓmÏQÏ¹Ó?C/Ð�Ú P A�ÔY9 L 9IÔWÙ L 9IÐvA�ÑVÙWA�Õ�Ï¹9mÐvÐvH¹Õ(9<Ï5RWA'ëY;WHQÑvH¹ÓI;	ÓIÖ
Õ�ÓI;:ÑvH¹;DBWÓIB»ÐÖÀBW;YÕ'ÑvH¹ÓI;YÐ à Õ�ÖfÚkâ =Iô<åÀæwÖÀÓ L ÑvÙWA�Õ(9IÐvA§Ó<Ö!ÖÀBW;YÕ�ÑVHQÓm;YÐ�Óm;�H¹;TëY;WHQÑvA�Ð�Ñ L H¹;WßmÐ(Ú

�����	��

��
������ � � � 'Yù���û|üKù�2�
4�
� ú'û|ü���� � ê.+G>.-(ã�/ 0 � +G>.-(ã�/ 0 ü!��ú`ù�2�2¹ø%� 2qü�� üÂû	,�ú%�*�Yû|ü�� � �*�)�/ü 
/ûÀÿWø��vø%ø8�mü!��û$�¨ù
ú�2Qù��4��üKú`ù�2�2qþ	ú4����'��Tûdù?��2Qø�'Wù*��û üKù*2 
4�
� ú'û|ü���� � ê.+�>.-(ã�/�� � +G>K-�ã�/�� � �YúVÿ®ûÀÿWù?û&ûÀÿWøK
���2�2��*�#ü�� (	ú4���/�?üÂû|ü���� � ù��vø
��ù?û|ü!� �Eø4��� � ���I(	ü!� �"�����<û&�*�YüKú�3�ù*��� � � �D
����¸ù�2�25��û	��üKú'û	2qþ>ü��Gú��vø`ù���ü�� (®ú`ÿWù<ü�� � � F � � X �
�����@�6� � � 	�	
	
�#üÂûÀÿ � � � +G>K-�ã�/�� 
���� �7�+ã 3 ��� ø�ÿYù�� �
à Ï¹H U �32H4 � � æ�� Ï¹H U.�32%4 � à � � æ �



íd;¸Õ'Óm;YRTHQÑvH¹ÓI; à ñmækÑvÙWA�H¹RTA(;:ÑvHQÑfÒ�H¶Ðw9IÐVÐ�B U ASR�ÑvÓ%ÙWÓmÏ¹R\9IÐtÐ�ÓDÓI;\9IÐwÓI;WA�ÓIÖ»ÑVÙWA�ÐvH¹RTASÐ#H¶ÐwRTA'ë»;WA(R7Ú !/ÓIÑvA^ÑvÙ»9?ÑwÖÀÓ L9<Ï¹Ï
ÐfÑ L H¶Õ�ÑVÏQÒ>HQ;»Õ L A(9IÐvH¹;Wß3Õ`ÙY9<H¹;YÐ�� F � � X � ������� � � � 	�	
	 Ó<Ö × H¹;Y9 L Ò�ÐfÑ L H¹;Wß:Ð�è»ÏQH U �32%4 � � 9IÏQC^9NÒTÐ^A'ïTH¹Ð�ÑVÐ9IÐ�9I;�H¹;TëY;YH�ÑVA�ÐfÑ L H¹;Wß\H¹; +�>.-�ã / 0 Ú
�EÏ¹A(9 L Ï¹ÒIè U Óm;WÓ<ÑVÓI;WH¶Õ�ÖÀBW;YÕ�ÑVHQÓm;YÐ U 9<Ô Õ`ÙY9<H¹;YÐ H¹;mÑVÓìÕ`ÙY9<H¹;YÐ(è!HQÖ�ÑVÙWA�Ò 9 L A�RTA�ëY;WA(R�Óm; 9<Ï¹Ï�A�Ï¹A U A(;mÑ`Ð Ó<Ö9.Õ`ÙY9<H¹;�Ú!íd; ßmA�;WA L 9IÏ è U Óm;WÓ<ÑVÓI;WH¶Õ�ÖÀBW;YÕ�ÑVHQÓm;YÐ\RTÓ.;WÓ<Ñ\;WA(Õ�A(ÐVÐv9 L H¹Ï¹Ò U 9IÔ Ð�Ñ L H¹Õ'ÑvÏ¹Ò.H¹;YÕ L AS9IÐvHQ;Wß.Õ`ÙY9<H¹;YÐ�HQ;:ÑVÓÕ`ÙY9IHQ;YÐwÑvÙY9<Ñ^9 L A¨ÐfÑ L H¶Õ�ÑVÏQÒ HQ;»Õ L A(9IÐvH¹;Wß�9<ß:9<H¹;�Ú �¨A'ë»;WH�ÑVHQÓm;®ã =�H U ÔWÏ¹H¹A(ÐEÙWÓ?CEA(=IA L ÑvÙY9<ÑEHQÖk9§ÑVÓ<ÑV9IÏYÖÀBY;YÕ�ÑVHQÓm; � H¹ÐÏ¹H U HQÑ�ØdÕ'ÓI;:ÑVHQ;DBWÓmBYÐ�è»ÑvÙYA�;®ÑVÙWA BW;YRTA L Ï¹ÒDHQ;Wß � U BYÐ�Ñ × A�ÑVÓ<Ñ`9<Ï#9IÐ¨CEA(ÏQÏ
9<;»R U 9<Ô¯Ð�Ñ L H¶Õ�ÑvÏ¹Ò	H¹;YÕ L A(9mÐ�H¹;Wß�Õ`ÙY9IHQ;»ÐH¹;mÑVÓ�BWÏ�ÑVH U 9<ÑvA�Ï¹Ò®H¹;YÕ L A(9mÐ�H¹;Wß>Õ`ÙY9<H¹;YÐ(Ú à íd;±ÑvÙWA ÑvA LvU H¹;WÓIÏ¹ÓIßmÒ	Ó<Ö¨âQã <<åtÐ�ASÕ�Ñ�ñTÚzñTè � H¶Ð Ü ÑVÓ<ÑV9IÏQÏ¹Ò	BW; × ÓIBW;YRWA(R7Þ¹Ú æ

��ÐvH¹;Wß ÑvÙWA(Ó L A U ã�9I;YR>ñWèTÓI;WA%AS9IÐvHQÏ¹Ò3Õ'Óm;YÕ'Ï¹BYRTASÐ&ÑvÙWA§ÖÀÓmÏQÏ¹Ó?C�H¹;Wß ÖK9IÕ�Ñ`Ð�Ú
#%$ � �
& �(' � �D� 
 � ê"+�>.-(ã�/ 0 � +�>.-(ã�/ 0 ü!�§ü��»û�ø��vùmú'û|üÂýNø�2qþ�ú4�*��'/�Tû�ù ��2Qø�3tûÀÿWø�� 
§ü!� 2qü�� üÂû$,�ú4�*�Yû|ü�� � ���)���
#%$ � �
& �(' � ��I ø'û � ê +�>.-�ã / 0 � +�>.-(ã�/ 0 �`ø¸ù3û��?ûdù�2)
4�
�Gú�û ü��*��� �GÿYø�� � ü!��ü��»û�ø��vùmú'û|üÂýNø�2qþ	ú4����'��Tûdù?��2Qø ü 

ù��/�+�*� 2qþ3ü 
 � ü!� 2qü�� üÂû	,�ú%�*�Yû|ü�� � �*�)���
(DA(=IA L 9<ÏtÓ<ÑvÙYA L Ô L ÓmÔ»A L ÑVHQASÐ�ÓIÖ/HQ;:ÑvA L 9mÕ�ÑVHQ=mA�Ï¹Ò.Õ�Ó U ÔWBTÑ`9 × Ï¹A3ÖÀBW;»Õ�ÑvH¹ÓI;»Ð 9 L A�Ó<Ö/H¹;mÑVA L A(Ð�Ñ(Ú
Û^ÙWA3ÖÀÓmÏQÏ¹Ó?C�H¹;WßÓ × Ð�A L =?9?ÑVHQÓm;�H¶Ð�A(ÏQA U A(;:ÑV9 L Ò × BTÑ�H¶Ð/Ð�ÔGA�Ï¹Ï¹A(R�ÓIBWÑ/HQ;®ÐvÓ U A�RTA�ÑV9<H¹Ï5ÐvÓ39IÐ^ÑVÓ3Ð�ÙYÓ?CÁÙWÓ?C¿ÑvÙWA�9IÐVÐ�B U ÔTÑVHQÓm;YÐ�H¹;ÓIB L�U ÓTRTA�ÏEÓ<Ö�HQ;:ÑVA L 9IÕ�ÑVHQ=mA3Õ'Ó U ÔYBTÑvH¹;Wß¯ÔYÏ¹9NÒ.9 L ÓmÏQA39I;YRìÙWÓ?C ÓI;YÏQÒ.ßIA(;WA L H¹Õ\Ô L ÓmÔ»A L ÑVHQASÐ�Ó<Ö^ÑVÙWA�H¹;:ÑvA L ;Y9IÏÖÀBW;YÕ'ÑvH¹ÓI;WH¹;Wß�Ó<Ö�Õ�Ó U ÔGÓI;WA(;mÑ`Ð�9 L A±;WA�ASRTA(R�Ú&íd;¿ÑvÙWA.ÖÀÓmÏQÏ¹Ó?C�HQ;Yß L ASÐ�BYÏ�Ñ`Ð�C&A±RWÓ ;WÓIÑ�9mÐvÐvB U A±9I;DÒ�ÓIÖ�ÑvÙYAH¹;mÑVA L 9IÕ'ÑvH¹=IA�Ï¹Ò3Õ'Ó U ÔWBTÑV9 × Ï¹A§ÖÀBW;YÕ�ÑVHQÓm;YÐ^ÑVÓ × A§ÑvÓIÑV9IÏ ÚW@5A'Ñ � RTA�;YÓ<ÑvA�Õ�Ó U ÔGÓmÐvH�ÑVHQÓm;�ÓIÖ5ÖÀBW;YÕ'ÑvH¹ÓI;YÐ(Ú
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8 ���G��
�� @�A�Ñ � � � ���»9<;YR � � � �/ÚNÛkÓ§Ð�ÙWÓ?C�ÑvÙY9<Ñ ��� � H¹Ð!H¹;mÑVA L 9IÕ'ÑvH¹=IA�Ï¹Ò%Õ'Ó U ÔYBTÑV9 × ÏQAmè?RTA(ÐvHQßm;�9¨Õ'Ó U ÔGÓI;WA(;:Ñ
� � � ÑvÙ»9?Ñ#CEÓ L îTÐ!9IÐ!ÖÀÓmÏQÏ¹Ó?C/Ð�Ú � � � L BW;YÐ
9¨ÖÀÓ L A�ß L ÓmBW;YR%Ô L ÓTÕ'ASÐvÐkÑvÙ»9?Ñ#CEÓ L îTÐkA'ïW9IÕ'ÑvÏ¹Ò�Ï¹HQîmA � Ú ; ;�ÑvÓmÔ�ÓIÖYÑvÙ»9?ÑwHQÑ
L BW;YÐt9�=IA L HQëYA L ÑvÙY9<ÑEÓ × Ð�A L =mA(Ð
ÑVÙWA�H¹;YÕ'Ó U HQ;Wß�Ð�Ò U�× ÓIÏ¶Ðt9I;YR ÑvÙYA�ÓIBWÑvÔWBTÑ^Ó<Ö � 9I;YR¸=IA L HQëYASÐ
ÑvÙY9<ÑtÑVÙWA�H¹;WÔWBTÑH¶ÐwÕ'Óm;YÐ�H¶Ð�ÑvA�;:Ñ#C�HQÑvÙ ÑvÙWA × A�Ù»9N=:H¹Ó L �+C&ÓIBWÏ¶R�Ó L Õ'ÓmBWÏ¹R ÙY9N=mA à C�ÙWH¶Õ`Ù\Õ(9<; × A¨RTÓI;WA × Ò�9IÏQßmÓ L H�ÑVÙ U H¹Õ�H�ÑfÒWæ�Ú�!�Ó<ÑVAÑvÙ»9?Ñ%ÑvÙYH¹Ð§H¶Ð§;WA(Õ�A(ÐVÐv9 L Òmè × ASÕ�9<B»Ð�A ÑvÙYA¸ÓIBTÑVÔWBTÑ%Ó<Ö&ÑvÙWA ÖÀÓ L A(ß L ÓIBW;YR¯Ô L ÓDÕ�A(ÐVÐ�H¹Ð§;WÓIÑ%=:H¶ÐvH × Ï¹A\ÑvÓ�� RTH L ASÕ�ÑvÏ¹ÒIè9<;»RìCEA�ÙY9N=IA3ÑvÓ U 9IîIA�ÐvB L A¸ÑvÙY9<Ñ�ÑVÙWA�H¹;:ÑvA L 9mÕ�ÑvH¹ÓI; × A�ÑfCEA(A�; � 9I;YR � H¶Ð�ÐvH U BWÏ¶9?ÑVA(R�Õ�Ó LVL ASÕ�ÑvÏ¹ÒIÚkí�Ö/ÑvÙYA=IA L HQëYA L A(=IA L Ó × ÐvA L =IA(Ð&9<;>H¹;YÕ'Óm;YÐ�H¶Ð�ÑvA�;»Õ'ÒIè � � � H U\U A(RTH¶9?ÑVA�Ï¹Ò�Ð�ÑvÓIÔ»ÐtÑVÙWA§ÖÀÓ L A�ß L ÓmBW;YR�Ô L ÓTÕ�A(ÐVÐ&9I;YR�ÓIBTÑVÔWBTÑVÐ
��Þ Ð^Ö L Ó U ÑVÙWH¶Ð U Ó U A�;:Ñ�ÓI;DC^9 L R7ÚÛ^ÙWA^ÖÀÓ L A(ß L ÓIBW;YR�Ô L ÓTÕ'A(ÐVÐ!ÖÀA�ASRWÐ#HQÑVÐtÓIBTÑVÔWBTÑtH¹;:ÑvÓ�9<;\H¹;:ÑvA L ;Y9IÏ × BTé A L�� è?C�ÙWH¶Õ`Ù¸ÓI;WÏ¹Ò L A(Õ�Ó L RWÐkÑvÙWA�;WÓI;TØ��ÐvÒ U�× ÓmÏ¹Ð(Ú � � � L BW;YÐ�9 × 9mÕ`îDß L ÓIBW;YR�Ô L ÓDÕ�A(ÐVÐEÑvÙY9<Ñ�ÑV9<îmA(Ð^HQÑVÐ�H¹;WÔWBWÑVÐ�Ö L Ó U�� 9<;YR�ÐvH U BWÏ¹9<ÑvASÐ&ÑvÙWA%ÓmÔ»A L 9<ÑvH¹ÓI;Ó<Ö � � $ BYÐ�Ñ�ÏQH¹îIA ÑVÙWA\ÖÀÓ L A�ß L ÓmBW;YR	Ô L ÓTÕ'ASÐvÐ§RTH¶R.C�H�ÑVÙ � Ú5íd;±ÔY9 L ÑVH¹Õ�BWÏ¶9 L H�Ñ à 9<Ï¶Ð�ÓDæ L BW;»Ð�ÑvÙWA\=IA L HQëYA L ÑVÓ	Ð�A(AÑvÙ»9?Ñ%ÑvÙYA3HQ;YÔWBTÑ�Ñ`9<îIA(;¯Ö L Ó U�� H¹Ð�Õ'ÓI;»Ð�H¶ÐfÑVA�;:Ñ�C�HQÑvÙ.ÑvÙWA × A(ÙY9N=DHQÓ L Ó<Ö �¸è�H¹;YÕ'Ï¹BYRTH¹;Wß	HQÑVÐ L A(ÐvÔGÓI;YÐvA ÑvÓ�ÑvÙYAÓIBWÑvÔWBTÑ§Ó<Ö � � à C�ÙWH¹Õ`Ù.Õ�9I; × A RTÓI;YA × Ò	9<Ï¹ßIÓ L HQÑvÙ U H¶Õ'HQÑfÒ�ÓIÖ � 9<ß:9<H¹;»æ�Ú Û^ÙWA × 9IÕ`îDß L ÓIBY;YR>Ô L ÓTÕ�A(ÐVÐ¨Õ(9<;W;WÓIÑ
U 9<îmA�ÐfÑVA�ÔYÐ�C�HQÑvÙ¯A�=IA L Ò3ÑvH U A�Ø ÑVH¹Õ`î>Ï¹HQîmA � � C&ÓIBWÏ¶R7ÚWíd;YÐ�ÑvAS9IR�HQÑ�ÙY9mÐ^ÑvÓ¸ÖÀÓmÏQÏ¹Ó?C �NÓmÔ»A L 9<ÑvA�ÓI;>ÑvÙYA%ÑvH U A'Ø|ÑvH¶Õ`îDÐRTA�ëY;WA(R × Ò�ÑvÙYA¨9<ÔYÔ»AS9 L 9<;YÕ�A�Ó<Ö�Ð�Ò U�× ÓmÏ¹ÐtHQ; � è?ÑVÓ�9IRWA
�:BY9?ÑVA�Ï¹Ò�ÐvH U BWÏ¶9?ÑvA/ÑvÙWA¨A�;D=DH L ÓI; U A(;mÑ`9<ÏY9mÕ�ÑVHQ=DHQÑfÒ 9I;YRîIA(A�Ô ÑVÙWA�ÐV9 U A¸ÑvH U HQ;Yß L A(Ï¹9<ÑvH¹ÓI;YÐvÙWH¹ÔYÐ × A'ÑfC&A�A(; �¸Þ Ð�H¹;WÔWBTÑ�9I;YR.ÑvÙYA�9IÕ'ÑvH¹ÓI;ìÓIÖ � � Ú
Û^ÙWA3ÓIBWÑvÔWBTÑ Ó<Ö^ÑvÙYA
× 9mÕ`î:ß L ÓmBW;YR�Ô L ÓTÕ�A(ÐVÐ�èDH|Ú AmÚWÓ<ÖkÑvÙWA�ÐvH U BWÏ¶9?ÑvH¹ÓI;>Ó<Ö � � èTH¹Ð�ÑvÙWA%ÓmBTÑvÔWBWÑ/Ó<Ö � � � Úí�Ñ¨H¶Ð�A(9mÐ�H¹ÏQÒ�=mA L H�ëYASR�ÑvÙ»9?Ñ � � � U BYÐfÑ × A�H¹;:ÑvA L 9IÕ'ÑvH¹=IAmÚ P ÙWA(;WA�=mA L 9<;®H¹;YÕ'Óm;YÐvH¹Ð�ÑvA(;YÕ'Ò�H¹;®ÑvÙYA ÐvH U BWÏ¶9?ÑvASR9IÕ'ÑvH¹ÓI;YÐ�ÓIÖ � 9I;YR � � H¶Ð§RTH¶ÐvÕ�Ó?=IA L A(R�èG9��¨H¹Ð§ßmA�;WA L 9<ÑvA(R¯9<;YR¯ÖÀA(R±HQ;:ÑVÓ�ÑVÙWA ÖÀB L ÑVÙWA L ÐvH U BWÏ¶9?ÑVHQÓm;±9<;»R	ÑvÙDBYÐA�=mA�;:ÑvB»9<Ï¹ÏQÒ¯ÑvÓ®ÓmBTÑvÔWBWÑ(Ú !/Ó<ÑVA3ÑVÙY9?Ñ�ÑVÙWA�C�ÙYÓIÏ¹A3Ô L ÓDÕ�A(ÐVÐ%H¶Ð%Ñ L H¹ßIßIA L ASR × Ò±ÑvÙYA3HQ;YÔWBTÑ�Ö L Ó U � ÑVÓ � � � èkH Ú AIÚÑvÓ ÑvÙYA ÐvH U BWÏ¶9?ÑVHQÓm;¿Ó<Ö � 9<;»R�ÓI;YÏQÒ ÑVÙWH¹Ð�H¹;WÔWBWÑ�Ù»9IÐ�9 =?9 L H¶9 × Ï¹A±9mÐ�ÔGA(Õ'Ñ(Ú�íd;:ÑvA L ;»9<Ï¹ÏQÒ A�=mA L Ò:ÑvÙWH¹;Wß L BW;YÐRTA�ÑvA LVU HQ;YH¹Ð�ÑvH¶Õ�9IÏQÏ¹Ò à 9IÐvH¹RTA3Ö L Ó U 9<;DÒ±BW;WÔ L A(RTH¶Õ�Ñ`9 × Ï¹A\ÑvH U A'ØdRTA�Ï¶9NÒTÐVæ'Ú�í�Ñ�H¶Ð%A(9mÐ�H¹Ï¹Ò±ÐvA�A�;.ÑVÙY9?Ñ � � � Õ'Ó LvL A(Õ'ÑvÏ¹ÒÕ'Ó U ÔWBTÑvASÐ&ÑvÙWA%=?9IÏQBWA%ÓIÖ ��� � ÓI;�ÑvÙYA%HQ;WÔYBTÑ�ÐfÑ L AS9 U ÐvBWÔWÔYÏQH¹A(R × Ò �¸Ú
Û^ÙWA ÖÀÓIÏ¹Ï¹Ó?C�HQ;Wß L A(ÐvBWÏQÑ�H¹Ð U Ó L A ÑvASRTH¹ÓIBYÐ%9I;YR L A(ÏQH¹A(Ð§Óm;±ÑVÙWA U 9IÕ`ÙWH¹;WA L Ò®C�ÙYH¹Õ`Ù C&A\RWA�=IA(ÏQÓmÔ»ASR.HQ;.ÑvÙYAÔ L A�=DH¹ÓIBYÐ¨Ð�ASÕ�ÑvH¹ÓI;5Ú»Û^ÙWA L ASÐ�BWÏQÑ�ÐvÙWÓ?C/Ð^ÑVÙY9?Ñ¨ÑvÙWA H¹;:=mA L Ð�ASÐ�Ó<Ö�ã�ØVã U 9IÔWÔWH¹;WßmÐ¨RTA'ëY;YA(R × Ò>HQ;:ÑVA L 9IÕ�ÑVHQ=mA�Õ'Ó U ØÔGÓI;WA(;mÑ`Ð�9 L A§HQ;:ÑvA L 9mÕ�ÑVHQ=mA�Ï¹Ò3Õ'Ó U ÔWBWÑV9 × ÏQA�9Ißm9<H¹;�Ú
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�� @�A�Ñ � � � � 9<;YR 9IÐVÐ�B U A � H¶Ð�ã )½ãIÚ
í�Ö �
à �
æ#� � à RWA'ëY;WASRYæ�ÑvÙYA�; � , F à �kæ#� �tÚ ��ASÐ�H¹ßI;�9Õ'Ó U Ô»Óm;WA�;:Ñ � � ÑVÓ L A(9IÏQH'��A�ÑVÙWA U 9<ÔWÔWH¹;Wß\Ó<Ö��wÞ Ð�HQ;:ÑVÓ �tÞ Ð�9IÐ&ÖÀÓmÏQÏ¹Ó?C/Ð�Ú



@�A�Ñ�ÑVÙWA	H¹;WÔWBTÑ3ÐvBWÔWÔWÏ¹HQASR ÐvÓ±ÖK9 L¸× A �
è#9±ëY;WHQÑvA�Ô L A'ëWï�ÓIÖ Ü �wÞQÚ�J¨ÐvÐvB U A>ÑvÙWA�A(;:=DH L Óm; U A�;:Ñ¸Ð�BWÔYÔWÏQH¹A(ÐÖÀB L ÑvÙWA L H¹;WÔWBTÑ§Ð�Ò U�× ÓIÏ¶Ð^H¹;	H�Ñ`Ð/Ó?C�;>C&9NÒmè L A(=IA(HQÏ¹HQ;Yß�ÑVÓ � � ÑVÙWA�Ï¹ÓI;WßmA L 9<;»R�Ï¹ÓI;YßIA L Ô L A�ëWïTA(Ð$�¯ÓIÖ
ÑvÙWA � ÑVÓC�ÙWH¶Õ`Ùì9<;.Ó L HQßmHQ;Y9IÏ
BW;YRTA LH� H¶Ð%Ð�ÓmBWßIÙ:ÑSÚ�@�A'Ñ � � × BTé A L ��H¹;:ÑvA L ;Y9IÏQÏ¹ÒIÚ P A¸C&9I;:Ñ�ÑVÙWA¸ÓIBWÑvÔWBTÑ ! Ó<Ö � � 9<Ñ9<;DÒ	ÔGÓIH¹;:Ñ¨ÑVÓ × A\93ëY;YH�ÑVA à 9<;YR±ß L Ó?C�H¹;Wß:æ/Ô L A�ëWï®Ó<Ö Ü �EÞ à H¹ßI;WÓ L H¹;Wß>9<;DÒ �7Þ Ð§H¹; !�æ�Ú�@�A�Ñ§ÑvÙWH¶Ð × A ÑvÙYA\Õ(9IÐvA9?Ñ�ÐvÓ U A¨ÔGÓIH¹;:Ñ(ÚW@5A'Ñ � � RTÓ�ÑvÙWA�ÖÀÓIÏ¹Ï¹Ó?C�HQ;Wß»è:9mÐ U Ó L A§9<;»R U Ó L A�ÐvÒ U�× ÓIÏ¶Ð^9 L A¨Õ'Ó U HQ;Wß H¹;>9I;YR L A�=mA(9<Ï U Ó L A9<;»R U Ó L A§Ó<Ö �ì9<;YR�ÓIBTÑVÔWBTÑvÑvH¹;Wß.�7Þ Ð�BW;:ÑvH¹Ï�HQÑ/î:;YÓ?C/Ð × A'ÑvÑvA L ÚÛ^ÙWA�RWHQÏ¹A U\U 9 � � ÖK9IÕ�A(Ð�H¶Ð�C�ÙYA'ÑvÙYA L ÑVÓ3ÓIBWÑvÔWBTÑ§90>¸Ó L 9	ã à Ó L èWÓ<ÖtÕ�ÓIB L ÐvAIèY9#�væ�ÚGíd;®Ó<ÑVÙWA L CEÓ L RWÐ(è � �
U B»ÐfÑ/ÐvÓ U A�ÙWÓ?CÁRTA(Õ�H¹RTA§C�ÙWA�ÑvÙWA L ! > Ó L !
ã§H¹Ð&ÑVÙWA%;WA'ïDÑ�Ï¹ÓI;WßmA L Ô L A'ëWï3ÓIÖ5ÑvÙYA%Ó L HQßmHQ;Y9IÏ ��BW;YRTA L�� 9IÐ$�.H¹ÐBW;TÖÀÓmÏ¹RWHQ;Wß»Ú P A/9 L ßmBWAEÑvÙY9<Ñ#ÑvÙWH¶Ð
H¹Ð
H¹;YRTA(A(R\RTASÕ'H¶RW9 × Ï¹A^HQ; ëY;YH�ÑVA^ÑvH U AmÚ<Û^ÙWA�H¶RTA(9�H¶Ð!ÑvÓ§ÏQÓDÓmî Ü H¹;:ÑvÓ�ÑvÙYA^ÖÀBTÑvB L AIÞ9<;»R3Ð�A(A�C�ÙWH¶Õ`Ù3ÓIÖ7ÑvÙWA¨ÑfCEÓ�Ô»Ó:ÐvÐvH × HQÏ¹H�ÑVHQASÐ^Ð�B L =DHQ=mA(Ð(ÚIÛkÓ�9IÕ`ÙYHQA(=IA/HQÑ(èTÕ L A(9<ÑvA�9�Ô L ÓDÕ�A(ÐVÐ � � ÑvÙY9<Ñ&A�ïDÔYÏQÓ L ASÐ#ÑvÙYAÖÀBTÑVB L A§ÖÀÓ L !��NèTÖÀÓ L A�=IA L Ò��	� +G>K-�ã�/:Ú
:�A U A U�× A L ÑvÙ»9?Ñ/Ð�Ò U�× ÓmÏ¹Ð�Õ�ÓI;:ÑvH¹;DBWA�ÑvÓ3Õ'Ó U A�H¹;:ÑvÓ��
Ú

� � C&Ó L îDÐ�Óm;±ÑVÙWA3H¹;TëY;WHQÑvA × HQ;»9 L Ò	Ñ L A�A � RTA�ëY;WASR±H¹;ìÏ¹A U\U 9 =WÚ :�A U A U�× A L ÑvÙY9<Ñ�A�=mA L Ò	;WÓTRTA Q Ó<Ö
� Õ'Ó LvL A(ÐvÔGÓI;YRWÐ&ÑVÓ�9 ëY;WHQÑvA ÐfÑ L H¹;Wß ���Nè»Õ�ÓI;YÐvH¶ÐfÑVHQ;Wß¸ÓIÖ
ÑvÙWA >YÞ Ð�9<;YR ãmÞ Ð�Óm;�ÑvÙWA�ÔY9?ÑVÙ�Ö L Ó U ÑvÙYA L Ó:ÓIÑ�RTÓ?C�;ÑvÓ Q Ú�� � Ï¶9 × A�Ï¶Ð�ÑVÙWA L ÓDÓ<Ñ × Ò Ü 
 ÞQÚ Û^ÙWA(;®H�Ñ�CEÓ L îTÐ&ÑVÙ L ÓmBWßIÙ�ÑVÙWA�BY;WÏ¹9 × A(ÏQASR	;WÓTRTASÐ Q ÏQA(=IA(Ï × Ò�ÏQA(=IA�Ï!RTÓ?C�;ÑvÙYA\Ñ L A�AIè�ÑvA(Ð�ÑvH¹;Wß>ÖÀÓ L A�=IA L Ò	;YÓDRWA Q C�ÙWA�ÑvÙWA L ÑvÙWA3Ð�Ñ L H¹;Wß !�� �)� H¶Ð%ÓmBTÑvÔWBWÑ à H|Ú AmÚ�H¹Ð L AS9IÕ`ÙWASRYæ × Ò � ù��\üÂû
�%'Yø��vù?ûdø � ��� � ù+'��vø �)�A��
��±ûÀÿWø6��û	��ü�� ( �!è!H|Ú AmÚ!Óm; 9¯Ô L A�ëWï�Ó<Ö �tÚ à � � RWÓ:ASÐ�ÑvÙWH¶Ð HQ; ÑvÙWA>BYÐvBY9<Ï^C^9NÒIè × Ò
L BW;W;WH¹;Wß�ÑVÙWA%Ð�H U BYÏ¹9<ÑvH¹ÓI;3ÓIÖ7ÑvÙWA�HQ;:ÑVA L 9IÕ�ÑVHQ=mA¨Õ�Ó U ÔWBTÑ`9?ÑvH¹ÓI;�Ó<Ö � 9I;YR � 9<;YR3BYÐ�H¹;Wß�ÑvÙWA§9<Ï¹ßIÓ L HQÑvÙ U H¶Õ'HQÑfÒ Ó<Ö
� ÑVÓ�Ô L ÓmÔ»A L Ï¹Ò>ÑvA(Ð�Ñ�ÖÀÓ L ÑvÙWA\Õ'Ó LvL A(ÐvÔ»Óm;YRTH¹;Wß × A�ÙY9N=DH¹Ó L Ó<Ö �òÓI; � Þ Ð�ÓIBTÑVÔWBTÑSÚ æ¨í�Ö !�� ����H¹Ð L A(9IÕ`ÙYA(R7è»ÑvÙWA(;Ï¶9 × A�Ï Q\× Ò Ü 
 Þ¹ÚGí�Ö#ÑVÙWA�ÓmBTÑvÔYBTÑ�ÓIÖ � RTÓDA(Ð�;WÓ<Ñ L AS9IÕ`Ù�ÑvÙYA�A�;»R	Ó<Ö !�� ��� × BWÑ�H¶Ð¨Õ�ÓI;YÐvH¶ÐfÑVA�;:Ñ�C�HQÑvÙ®HQÑ�9mÐ/ÖK9 L9IÐ/H�Ñ�ßmA'Ñ`Ð�èYÑvÙWA(; � � C&9IH�Ñ`Ð à 9<Ñ Q æ�9I;YR�ÓI;WÏ¹Ò�Õ�ÓI;:ÑvH¹;DBWA(Ð�ÑvÙWA�ÐvH U BWÏ¶9?ÑVHQÓm;	C�ÙWA�; U Ó L A�ÐvÒ U�× ÓmÏ¹Ð/ÙY9N=IA�Õ�Ó U AH¹;mÑVÓ �
Ú à �&Ò¸H¹;mÑVA L 9IÕ'ÑvH¹=:HQÑfÒIè �	C�HQÏ¹Ï A�=mA�;:ÑvBY9IÏQÏ¹Ò × A¨Ï¹ÓI;Wß�A�;WÓmBWßIÙ�ÖÀÓ L � ÑVÓ�ßmHQ=mA¨9<;�ÓIBTÑVÔWBTÑ/9?Ñ^Ï¹A(9IÐ�Ñ&9mÐ&ÏQÓm;Wß9IÐ !�� � � Úzæ�í�Ö&ÑvÙWA\ÓIBWÑvÔWBTÑ�ÓIÖ � × A(ßIH¹;YÐ�ÑvÓ	RTHQé A L Ö L Ó U !�� � � × A'ÖÀÓ L A ÑvÙWA\A(;YR.Ó<Ö%!�� � � H¶Ð L AS9IÕ`ÙWASR7è ÑvÙWA(;Ï¶9 × A�Ï Q¸× Ò Ü !�Þ�9<;YR¯Ô L BW;WA�ÑvÙWA�Ñ L A�A × A(ÏQÓ?C H�ÑSÚ7í�ÖwÑvÙWA¸ÐvH U BWÏ¶9?ÑvH¹ÓI; L BW;»Ð¨H¹;:ÑvÓ�9<;±HQ;YÕ�ÓI;YÐvH¶ÐfÑVA�;YÕ�Ò × A'ÑfC&A�A(;
�¸Þ Ð × A(ÙY9N=DHQÓ L 9<;»R	ÑvÙYA �.ÑvÙY9<Ñ�H¶Ð�HQ;YÔWBTÑ(è ÑVÙWA�;±Ï¹9 × A(Ï Q¸× Ò Ü !�Þ79I;YR®Ô L BW;WA�ÑvÙYA�Ñ L A(A × A�Ï¹Ó?C·H�Ñ%9IÐ¨C&A�Ï¹Ï Ú í�Ö
� � L AS9IÕ`ÙWASÐE9�Ñ L A�A�ÏQA(=IA�Ï C�ÙWA L A§9<Ï¹Ï ;WÓTRTA(Ð&ÙY9N=mA × A�A(;�Ô L BW;WASR�9NC^9NÒIèmH�Ñ/Ð�ÑvÓIÔ»Ð�Ú ��A(;WÓ<ÑVA�ÑvÙWA¨Ñ L A�A§9IÐ&HQÑ^ßmA'Ñ`ÐÏ¶9 × A�Ï¹A(R × Ò�� � × Ò � � Ú@�A�Ñ � � L BY; � � 9<;YR � F Ü H¹;�ÔY9 L 9IÏQÏ¹A�Ï|ÞQÚ P A Õ'Ï¶9<H U ÑVÙY9?Ñ>ÓI;WA¯Ó<Ö%ÑvÙYA®ÑfC&Ó�Ô L ÓDÕ�A(ÐVÐ�ASÐ U B»ÐfÑ�ÐfÑVÓIÔ�H¹;ëY;WHQÑvA\ÑVH U AmÚA(DBWÔWÔGÓmÐvA\ÑvÙY9<Ñ%;WA�HQÑvÙWA L Ó<ÖEÑvÙWA\ÑfC&Ó>Ð�ÑvÓmÔWÔGA(R±HQ;.ëY;WHQÑvA\ÑVH U AmÚ�Û^ÙWA�; � � 9<;YR � F C&ÓIBWÏ¶R × Ó<ÑVÙÑvB L ; H¹;:ÑvÓìH¹;TëY;WHQÑvA	Ñ L A(A(Ð39mÐ��¿A�ï:ÑVA�;YRYÐ¸ÑvÓ Ü H¹;TëY;WHQÑfÒ Þ à H|Ú AIÚwÑVB L ;YÐ3H¹;:ÑvÓ ÑvÙYA®HQ;WëY;WHQÑvA¯Ð�Ñ L HQ;Yß��kæ�Ú �EÒ ÑvÙYA
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