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¹�ºA»�¼o½R¾U¿RÀ3»QÁX½\º
Â ²h´P¯�¨�¶�­DÃ\¨�®`§Q©y²l©«¯�ÄR®`¯QÃ«©«¯Q´D­D¶lÅRÃ«®`Æo­DÃU¦R§Q¨�©«ªl©«¬D­D¨�©«®`¯�­D¶�´�¨�ÇQ´/È�´P¨�­DÇQ´PµQ¶�©y·X¨�©y²�Ém´D­D¶�²�Ç�È�´P¨�ÇQ®�ÊQ·
Ë ®`¶�ÌA®`ª�ÆQ©«¯o­D¨�®`¶�©y­DÃA¦R§Q¨�©«ªl©«¬D­D¨�©«®`¯�Í;¶�®`ÆQÃ«´Pª%·h¸ Â�Î ¶�´D­D¨UÏ`­D¶�©«´P¨XÐ%® Ë ÌA®`ª�ÆQ©«¯o­D¨�®`¶�©y­DÃA¦R§Q¨�©«ªl©«¬D­D¨�©«®`¯
Í;¶�®`ÆQÃ«´Pª%·Z¨�Ço­D¨�­D¶�©y·X´l©«¯�±o® Î ©y·X¨�©y²%Í;Ãy­D¯Q¯Q©«¯ Î ­D¶�´%¯Q®`¯QÃ«©«¯Q´D­D¶(©«¯	¯o­D¨�µQ¶�´m¸ Â ªl®`¯ Î ¨�ÇQ´D·X´l§Q¶�®`ÆQÃ«´Pª%·
¨�ÇQ´�±o®�²P­D¨�©«®`¯3Ñ Â Ã«Ã«®�²P­D¨�©«®`¯/§Q¶�®`ÆQÃ«´PªÒ§QÃy­PÐQ·R­�²h´P¯�¨�¶�­DÃ#¶�®`Ã«´m¸RÓN¯/­%±o®�²P­D¨�©«®`¯3Ñ Â Ã«Ã«®�²P­D¨�©«®`¯/§Q¶�®`ÆQÃ«´Pª/°Q­
·X´P¨b® Ë §o®`©«¯�¨�·b©y·b·X´PÃ«´D²h¨�´DÊ�¨�®�ÇQ®`ÃyÊ Ë ­`²h©«Ã«©«¨�©«´D·;¨�Ço­D¨\ª�µo·X¨b·X´P¶�Ïm´R¨�®�­DÃ«Ã3¨�ÇQ´Zµo·X´P¶�·h¸AÓN¯l¨�ÇQ´D·X´U·X©«¨�µo­D¨�©«®`¯o·
¨�ÇQ´P¶�´%­D¶�´%¨XÔb®�¨XÐ�§Q©y²P­DÃ Ë µQ¯o²h¨�©«®`¯o·U¨�®/Æo´%ªl©«¯Q©«ªl©^¬P´DÊ3Õ(­�ªl´D­`·XµQ¶�´�® Ë ¨�ÇQ´�²h®`¯Q¯Q´D²h¨�©«Ï�©«¨XÐ/·X¨�¶�µo²h¨�µQ¶�´
­Dªl®`¯ Î ¨�ÇQ´U®`§o´P¯Q´DÊ Ë ­`²h©«Ã«©«¨�©«´D·h°�­D¯oÊ%¨�ÇQ´(²h®m·X¨\® Ë ­DÃ«Ã«®�²P­D¨�©«¯ Î ¨�ÇQ´Uµo·X´P¶�·\¨�®�¨�ÇQ´ Ë ­`²h©«Ã«©«¨�©«´D·h¸;ÖbÇQ´D·X´U¨XÔb®
Ë µQ¯o²h¨�©«®`¯o·b§QÃy­PÐlÊ�©^×3´P¶�´P¯�¨b¶�®`Ã«´D·b©«¯l¨�ÇQ´U®`§Q¨�©«ªl©«¬D­D¨�©«®`¯�ªl®�Ê�´PÃy·h¸ Â Ãy·X®�¨�ÇQ´Z´PÏ`­DÃ«µo­D¨�©«®`¯�® Ë ¨�ÇQ´Pª�²h®`µQÃyÊ



ªl´D­D¯	Ê�©^×3´P¶�´P¯�¨(²h®`ªl§QµQ¨�­D¨�©«®`¯o·U®`¶�·X©«ª�µQÃy­D¨�©«®`¯o·h¸%ÖbÇQ´%²h®`¯Q¯Q´D²h¨�©«Ï�©«¨XÐ/·X¨�¶�µo²h¨�µQ¶�´lµo·Xµo­DÃ«Ã«Ð'©«ªl§QÃ«©«´D·R­
µQ¯Q©��mµQ´A©«¯�Ïm´D·X¨�ªl´P¯�¨P°�Ô\ÇQ©«Ã«´b¨�ÇQ´b­`·�·X© Î ¯Qªl´P¯�¨#®`¶A­DÃ«Ã«®�²P­D¨�©«®`¯(® Ë µo·X´P¶�·#¨�® Ë ­`²h©«Ã«©«¨�©«´D·o©«ªl§QÃ«©«´D·3Ê�©y­D¶�Ð(²h®m·X¨�·h¸
ÖbÇQ´U²h®`¯Q¯Q´D²h¨�©«Ï�©«¨XÐ(²h®m·X¨b©y·;µo·Xµo­DÃ«Ã«Ð�­`·�·XµQªl´DÊ�Æ�Ð�¨�ÇQ´U·X´P¶�Ïm´P¶A­D¯oÊ�¨�ÇQ´U­DÃ«Ã«®�²P­D¨�©«®`¯%²h®m·X¨�·AÆ�Ð�¨�ÇQ´Rµo·X´P¶�·h¸
ÓN¯�¨�ÇQ´�²hÐQ²hÃ«´UÃ«®�²P­D¨�©«®`¯/§Q¶�®`ÆQÃ«´Pª%·b¨�ÇQ´�²h®`¯Q¯Q´D²h¨�©«Ï�©«¨XÐ%·X¨�¶�µo²h¨�µQ¶�´(©y·Z­l²hÐQ²hÃ«´U§o­`·�·X©«¯ Î ¨�ÇQ¶�®`µ Î Ç	­DÃ«Ã6¨�ÇQ´
Ë ­`²h©«Ã«©«¨XÐ%§o®`©«¯�¨�·(­D¯oÊ'©«¯o²hÃ«µoÊ�©«¯ Î ­�Ê�´P§o®`¨P¸%ÖbÇ�µo·h°;­�²hÐQ²hÃ«´�Ã«®�²P­D¨�©«®`¯	§Q¶�®`ÆQÃ«´Pª ²h®`¯o·X©y·X¨�·U® Ë ·X´PÃ«´D²h¨�©«¯ Î
­�·X´P¨(® Ë Ã«®�²P­D¨�©«®`¯o· Ë ®`¶(¨�ÇQ´ Ë ­`²h©«Ã«©«¨XÐm°#¨�ÇQ´l²hÐQ²hÃ«´�§o­`·�·X©«¯ Î ¨�ÇQ¶�®`µ Î Ç�¨�ÇQ´ Ë ­`²h©«Ã«©«¨XÐ�Ã«®�²P­D¨�©«®`¯o·h°A­D¯oÊ'¨�ÇQ´
­DÃ«Ã«®�²P­D¨�©«®`¯/® Ë ¨�ÇQ´(µo·X´P¶�·R¨�®l¨�ÇQ´(Ã«®�²P­D¨�©«®`¯o·h¸UÖbÇQ´�È�´DÊ�©y­D¯'ÌAÐQ²hÃ«´(Í;¶�®`ÆQÃ«´Pª�²h®`¯o·X©y·X¨�·R® Ë ªl©«¯Q©«ªl©^¬P©^¯ Î
¨�ÇQ´(Ã«´P¯ Î ¨�Ç�® Ë ¨�ÇQ´�²hÐQ²hÃ«´ZÔ\©«¨�Ç/­D¯/µQ§Q§o´P¶ZÆo®`µQ¯oÊ�®`¯/¨�ÇQ´�·XµQªÒ® Ë ¨�ÇQ´�Ê�©y·X¨�­D¯o²h´D· Ë ¶�®`ªÒ¨�ÇQ´(µo·X´P¶�·\¨�®
¨�ÇQ´(²hÐQ²hÃ«´m¸

�b´D·X©yÊ�´D·3® Ë ´��Q­`²h¨#ªl´P¨�ÇQ®�ÊQ· Ë ®`¶6ªl®�Ê�´PÃ«©«¯ Î ­D¯oÊ(·X®`Ã«Ï�©«¯ Î ¨�ÇQ´A§Q¶�®`ÆQÃ«´Pª%·h°PÇQ´PµQ¶�©y·X¨�©y²;·X´D­D¶�²�ÇUªl´P¨�ÇQ®�ÊQ·
§Q¶�®DÏ�©yÊ�´(­D¯/©«¯�¨�´PÃ«Ã«© Î ´P¯�¨b­D§Q§Q¶�®m­`²�Ç/¨�®lÊ�´D­DÃ6Ô\©«¨�Ç�¨�ÇQ´(ªl®�Ê�´PÃy·h¸bÖbÇQ´��b­D¶�©y­DÆQÃ«´�ÄR´P© Î Ç�Æo®`¶�ÇQ®m®�Ê/Ö6­DÆQµ
Ém´D­D¶�²�Ç%©y·R­�¯Q´PÔ ªl´P¨�­DÇQ´PµQ¶�©y·X¨�©y²`°m©«¯o·X§Q©«¶�´DÊl©«¯��b­D¶�©y­DÆQÃ«´(ÄR´P© Î Ç�Æo®`¶�ÇQ®m®�Ê'Ém´D­D¶�²�Ç/­D¯oÊ�Ö6­DÆQµ	Ém´D­D¶�²�Ç#°
¨�Ço­D¨6²h®`ª�ÆQ©«¯Q´D·Q¨�ÇQ´Aµo·X´A® Ë ¨�­DÆQµU¨�®m®`Ãy·#Ô\©«¨�ÇUÃ«®�²P­DÃm·X´D­D¶�²�ÇQ´D·#­D¯oÊU·XÇo­	�m´A§Q¶�®�²h´DÊ�µQ¶�´D·h¸6ÖbÇQ´AÃ«®�²P­DÃ�·X´D­D¶�²�Ç
­D§Q§QÃ«©«´D·;­D¯�©«ªl§Q¶�®DÏ�©«¯ Î ªl®DÏm´AµQ¯�¨�©«ÃQ¯Q®(·Xµo²�Ç�ªl®DÏm´b´���©y·X¨�·h¸;ÖbÇQ´R·XÇo­	�m´R§Q¶�®�²h´DÊ�µQ¶�´R­D§Q§QÃ«©«´D·A­Z¯�µQª�Æo´P¶
® Ë ¶�­D¯oÊ�®`ª ªl®DÏm´D·h¸�Ém©«¯o²h´%¨�ÇQ´/·XÇo­	�m´'²h®`µQÃyÊ�§Q¶�®DÏ�©yÊ�´�­D¯�©«¯ Ë ´D­`·X©«ÆQÃ«´�·X®`Ã«µQ¨�©«®`¯#°\¨�ÇQ´�Ã«®�²P­DÃZ·X´D­D¶�²�Ç
²h®`¯o·X©yÊ�´P¶�·R­`·R§o®m·�·X©«ÆQÃ«´�ªl®DÏm´D·A¨�ÇQ®m·X´�§Q¶�®DÏ�©yÊ�©«¯ Î ­ Ë ´D­`·X©«ÆQÃ«´�·X®`Ã«µQ¨�©«®`¯�®`¶Z¶�´DÊ�µo²h©«¯ Î ¨�ÇQ´(©«¯ Ë ´D­`·X©«ÆQ©«Ã«©«¨XÐm¸
ÖbÇQ´(·X¨�­D¯oÊQ­D¶�Ê�ªl®DÏm´D· Ë ®`¶\¨�ÇQ´�±o®�²P­D¨�©«®`¯3Ñ Â Ã«Ã«®�²P­D¨�©«®`¯�§Q¶�®`ÆQÃ«´Pª%·\­D¶�´U¨�ÇQ´(­`ÊQÊ3°3Ê�¶�®`§/­D¯oÊ�­`ÊQÊoÑDÊ�¶�®`§
ªl®DÏm´D·h¸6ÖbÇQ´U­D§Q§QÃ«©y²P­D¨�©«®`¯ Ë ®`¶\·X®`Ã«Ï�©«¯ Î(Î ´P¯Q´P¶�©y²Z±o®�²P­D¨�©«®`¯3Ñ Â Ã«Ã«®�²P­D¨�©«®`¯%§Q¶�®`ÆQÃ«´Pª%·;©y·b­D¯o­DÃ«Ð�¬P´DÊ3¸AÉm®`ªl´
²h®`ªl§QµQ¨�­D¨�©«®`¯o­DÃ3¶�´D·XµQÃ«¨�·b®`¯/ÖRÉ�Íb±3Ó
��©«¯o·X¨�­D¯o²h´D·\­D¶�´U¶�´P§o®`¶�¨�´DÊ3¸
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±o®�²P­DÃ(Ém´D­D¶�²�Ç�ªl´P¨�ÇQ®�ÊQ· Ë ®`¶ Î Ã«®`Æo­DÃZ®`§Q¨�©«ªl©«¬D­D¨�©«®`¯	§Q¶�®�²h´P´DÊ�Æ�Ð	§o´P¶ Ë ®`¶�ªl©«¯ Î ­'·X´	�mµQ´P¯o²h´%® Ë Ã«®�²P­DÃ
²�Ço­D¯ Î ´D·Z©«¯	­D¯	©«¯Q©«¨�©y­DÃA·X®`Ã«µQ¨�©«®`¯'Ô\ÇQ©y²�Ç/©«ªl§Q¶�®DÏm´(´D­`²�Ç'¨�©«ªl´(¨�ÇQ´�Ï`­DÃ«µQ´�® Ë ¨�ÇQ´�®`Æ���´D²h¨�©«Ïm´ Ë µQ¯o²h¨�©«®`¯
µQ¯�¨�©«ÃA­lÃ«®�²P­DÃA®`§Q¨�©«ª�µQª�©y· Ë ®`µQ¯oÊ3¸lÖbÇo­D¨(©y·h°6­D¨U´D­`²�Ç'©«¨�´P¶�­D¨�©«®`¯	­D¯'©«ªl§Q¶�®DÏm´DÊ�·X®`Ã«µQ¨�©«®`¯����6©«¯'¨�ÇQ´
¯Q´P© Î Ç�Æo®`¶�ÇQ®m®�Ê��� !��"b® Ë ¨�ÇQ´(²hµQ¶�¶�´P¯�¨R·X®`Ã«µQ¨�©«®`¯�� ©y·\®`ÆQ¨�­D©«¯Q´DÊ3°oµQ¯�¨�©«Ã3¯Q® Ë µQ¶�¨�ÇQ´P¶R©«ªl§Q¶�®DÏm´Pª�´P¯m¨A©y·
Ë ®`µQ¯oÊ3¸(ÓN¯/¶�´D²h´P¯�¨\Ðm´D­D¶�·h°#·X´PÏm´P¶�­DÃ6ªl´P¨�­DÇQ´PµQ¶�©y·X¨�©y²P·bÇo­PÏm´(Æo´P´P¯/§Q¶�®`§o®m·X´DÊ/Ô\ÇQ©y²�Ç�´���¨�´P¯oÊ%©«¯/Ï`­D¶�©«®`µo·
Ô\­PÐQ·R¨�ÇQ©y·U·�²�ÇQ´Pªl´(­D¯oÊ	­PÏm®`©yÊ�Æo´P©«¯ Î ¨�¶�­D§Q§o´DÊ/©«¯'­lÃ«®�²P­DÃA®`§Q¨�©«ª�µQª/¸ZÖbÇQ´�ªl®m·X¨ Ë ­Dªl®`µo·R® Ë ¨�ÇQ´D·X´
ªl´P¨�­DÇQ´PµQ¶�©y·X¨�©y²P·Z­D¶�´�Ém©«ª�µQÃy­D¨�´DÊ Â ¯Q¯Q´D­DÃ«©«¯ Î  $#&%�'	(!"�°bÅR´P¯Q´P¨�©y² Â Ã Î ®`¶�©«¨�ÇQª%·) $# *�(!"U­D¯oÊ�Ö6­DÆQµ�Ém´D­D¶�²�Ç
 $# +	(6­D¯oÊ�# ,	(!"�¸
Ö#®�­PÏm®`©yÊ�¨�´P¶�ªl©«¯o­D¨�©«®`¯�­D¨\­ZÃ«®�²P­DÃoªl©«¯Q©«ª�µQª%°P¨�ÇQ´Rªl´P¨�­DÇQ´PµQ¶�©y·X¨�©y²P·6­DÃ«Ã«®DÔ�¯Q®`¯Q©«ªl§Q¶�®DÏ�©«¯ Î ªl®DÏm´D·h¸

³R®DÔb´PÏm´P¶P°�¨�ÇQ©y·\§Q¶�´D·X´P¯�¨�·\¨�ÇQ´(¶�©y·
�%® Ë ²hÐQ²hÃ«©«¯ Î ¸\ÓN¯/Ö6­DÆQµ	Ém´D­D¶�²�Ç�¨�ÇQ´(µo·X´(® Ë ­�·XÇQ®`¶�¨Z¨�´P¶�ªÒªl´Pªl®`¶�Ð
ÇQ´PÃ«§o·\¨�® Ë ®`¶�ÆQ©yÊ�ªl®DÏm´D·A¨�Ço­D¨Zªl© Î Ç�¨bÃ«´D­`Ê%¨�®l¶�´D²h´P¯�¨�Ã«Ð�Ï�©y·X©«¨�´DÊ%·X®`Ã«µQ¨�©«®`¯o·h¸��b­D¶�©y­DÆQÃ«´(ÄR´P© Î Ç�Æo®`¶�ÇQ®m®�Ê



Ém´D­D¶�²�Ç� $#&%��	(!"6©y·A­Z¶�´PÃy­D¨�©«Ïm´PÃ«ÐU¯Q´PÔ�¨�´D²�ÇQ¯Q©��mµQ´\Ô\ÇQ®m·X´Z®`¶�© Î ©«¯o­DÃ«©«¨XÐ�²h®`¯o·X©y·X¨�·;® Ë ¨�¶�Ð�©«¯ Î ¨�®(´D·�²P­D§o´ Ë ¶�®`ª
Ã«®�²P­DÃ#®`§Q¨�©«ª%­ZÆ�Ðl²�Ço­D¯ Î ©«¯ Î ¨�ÇQ´U¯Q´P© Î Ç�Æo®`¶�ÇQ®m®�Ê�·X¨�¶�µo²h¨�µQ¶�´m¸AÓN¯%©«¨�·AÆo­`·X©y² Ë ®`¶�ª/° �UÄUÉ�´���§QÃ«®`¶�´D·b­�·X´P¨
® Ë ¯Q´P© Î Ç�Æo®`¶�ÇQ®m®�ÊQ·\® Ë ¨�ÇQ´U²hµQ¶�¶�´P¯�¨b·X®`Ã«µQ¨�©«®`¯#°�ª%­	�m´D·A­(Ã«®�²P­DÃ#·X´D­D¶�²�Ç Ë ¶�®`ª�­(¯Q´P© Î Ç�Æo®`¶\·X®`Ã«µQ¨�©«®`¯%¨�®�­
Ã«®�²P­DÃ#®`§Q¨�©«ª�µQª/°m­D¯oÊ%ªl®DÏm´D·;¨�®�©«¨b®`¯QÃ«Ðl© Ë ¨�ÇQ´P¶�´UÇo­`·\Æo´P´P¯�­D¯�©«ªl§Q¶�®DÏm´Pª�´h¯�¨P¸
ÖbÇQ´\ªl´P¨�­DÇQ´PµQ¶�©y·X¨�©y²;ªl´P¨�ÇQ®�ÊUÔb´b§Q¶�®`§o®m·X´m°�¨�ÇQ´ �b­D¶�©y­DÆQÃ«´\ÄR´P© Î Ç�Æo®`¶�ÇQ®m®�ÊlÖ6­DÆQµlÉm´D­D¶�²�Ç� !�UÄZÖRÉ "�°

Ô\­`·Z®`¶�© Î ©«¯o­DÃ«Ã«Ð%©«¯o·X§Q©«¶�´DÊ%©«¯ �UÄUÉo¸3³R®DÔb´PÏm´P¶P°Q®`µQ¶U²h®`¯o²h´P§Q¨�©«®`¯/® Ë ¨�ÇQ´(¯Q´P© Î Ç�Æo®`¶�ÇQ®m®�ÊQ·(©y·R·X®`ªl´PÇQ®DÔ
Ê�©^×3´P¶�´P¯�¨P¸'ÓN¯ �UÄZÖRÉ/¨�ÇQ´�Ê�©^×3´P¶�´P¯�¨(¯Q´P© Î Ç�Æo®`¶�ÇQ®m®�ÊQ·�µo·X´DÊ�­D¶�´l¯Q´D·X¨�´DÊ�­D¯oÊ�­D¶�´�Ê�´��o¯Q´DÊ Ë ¶�®`ª ­D¯
®`¶�© Î ©«¯o­DÃ#®`¯Q´ ��©«¯%¨�ÇQ´ Ë ®`Ã«Ã«®DÔ\©«¯ Î Ô\­PÐ3Õ
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¶�´D²h´P¯�¨�Ã«Ð�Ï�©y·X©«¨�´DÊ%·X®`Ã«µQ¨�©«®`¯o·h¸RÓN¯�®`¶�Ê�´P¶R¨�®%Ê�®%·X®�Ôb´(§QµQ¨R©«¯/­�2;Ó 2;¦ ¨�­DÆQµ�Ã«©y·X¨R¨�ÇQ´(§o®`©«¯�¨�·RÊ�¶�®`§Q§o´DÊ
Ë ¶�®`ª ¨�ÇQ´%²hÐQ²hÃ«´m¸�ÖbÇQ´l¨�­DÆQµ	Ã«©y·X¨U©y· �m´P§Q¨(­D¨(¨�ÇQ´�´P¯oÊ'® Ë ¨�ÇQ´l­D¶�¶�­PÐ'¨�Ço­D¨�²h®�Ê�´D·U¨�ÇQ´l·X®`Ã«µQ¨�©«®`¯  N·X´P´
#&% � (!"�¸A¦R¯QÃ«Ð(§o®`©«¯�¨�·6®`µQ¨A® Ë ¨�ÇQ´\¨�­DÆQµ�Ã«©y·X¨A­D¶�´\¨�´D·X¨�´DÊ Ë ®`¶AÆo´P©«¯ Î ©«¯o²hÃ«µoÊ�´DÊU©«¯�¨�ÇQ´R²hÐQ²hÃ«´m¸;Ém®Q°�­ZÃ«´D­PÏ�©«¯ Î
§o®`©«¯�¨AÔ\©«Ã«ÃoÆo´R®`µQ¨b® Ë ¨�ÇQ´Z²hÐQ²hÃ«´\©«¯l­D¨AÃ«´D­`·X¨�8;©«¨�´P¶�­D¨�©«®`¯o·  �¨�ÇQ´Z·X©«¬P´\® Ë ¨�ÇQ´R¨�­DÆQµlÃ«©y·X¨ "�¸;ÄR®`¨�´R¨�Ço­D¨b¨�ÇQ©y·
¨�­DÆQµ�¨�®m®`Ã6©y·bªl®`¶�´Z§o®DÔb´P¶ Ë µQÃ#¨�Ço­D¯�¨�ÇQ´Uµo·Xµo­DÃ#Ã«©y·X¨\® Ë ¨�­DÆQµ�ªl®DÏm´D·h°m·X©«¯o²h´UÔ\©«¨�Ç�­�·XÇQ®`¶�¨RÃ«©y·X¨\® Ë ¨�­DÆQµ
´PÃ«´Pªl´P¯�¨�·6ª%­D¯�Ð�ªl®DÏm´D·A­D¶�´ Ë ®`¶�ÆQ©yÊQÊ�´P¯#¸
ÖbÇQ´%·XÇo­	�m´�§Q¶�®�²h´DÊ�µQ¶�´  �µo·X´DÊ/©«¯'¨�ÇQ´ �UÄUÉ%ÇQ´PµQ¶�©y·X¨�©y²�©«¯ #&%��	(!"Z­DÃ«Ã«®DÔR·U¨�®�´D·�²P­D§o´ Ë ¶�®`ª ­%Ã«®�²P­DÃ

ªl©«¯Q©«ª�µQª�Ô\©«¨�ÇQ®`µQ¨RÊ�´D·X¨�¶�®DÐ�©«¯ Î ²h®`ªl§QÃ«´P¨�´PÃ«Ð(¨�ÇQ´ Î ®m®�Ê�§Q¶�®`§o´P¶�¨�©«´D·b® Ë ¨�ÇQ´(²hµQ¶�¶�´P¯�¨\·X®`Ã«µQ¨�©«®`¯#¸\ÅR©«Ïm´P¯
­�·X©«¬P´ 7 Ë ®`¶R¨�ÇQ´�·XÇo­	�m´U§Q¶�®�²h´DÊ�µQ¶�´m°QÔb´(²�ÇQ®m®m·X´67(¨�©«ªl´D·A¨XÔb®�§o®`©«¯�¨�·R­D¨R¶�­D¯oÊ�®`ª/° ���6­D¯oÊ ��
P¸bÓ Ë ¨�ÇQ´
§o®`©«¯�¨����#©y·b©«¯%¨�ÇQ´U²hÐQ²hÃ«´U­D¯oÊ���
\©y·A®`µQ¨�·X©yÊ�´(¨�ÇQ´U²hÐQ²hÃ«´ZÔb´UÊ�®�¨�ÇQ´(²h®`¶�¶�´D·X§o®`¯oÊ�©«¯ Î ­`ÊQÊoÑDÊ�¶�®`§�ªl®DÏm´m°
© Ë Æo®`¨�Çl§o®`©«¯�¨�·b­D¶�´R©«¯�¨�ÇQ´Z²hÐQ²hÃ«´bÔb´ZÊ�¶�®`§�������­D¯oÊ�© Ë Æo®`¨�Ç%§o®`©«¯�¨�·A­D¶�´Z®`µQ¨�·X©yÊ�´R¨�ÇQ´Z²hÐQ²hÃ«´\Ôb´R­`ÊQÊ���
P¸
ÖbÇQ´ Î ®`©«¯ Î ?N©«¯'§o®`©«¯�¨	��
Z©y·R­DÃ«Ô\­PÐQ·Z²�ÇQ®m·X´P¯/¨�­	��©«¯ Î ©«¯�¨�®l­`²P²h®`µQ¯�¨Z¨�ÇQ´�¨�­DÆQµ'Ã«©y·X¨P°3­D¯oÊ�©«¨Z©y·\©«¯o·X´P¶�¨�´DÊ
©«¯%¨�ÇQ´UÆo´D·X¨R§o®m·�·X©«ÆQÃ«´U§o®m·X©«¨�©«®`¯#¸bÖbÇQ´ Î ®`©«¯ Î ?N®`µQ¨Z§o®`©«¯�¨����N°Q© Ë Ê�¶�®`§Q§o´DÊ3° Î ®m´D·R¨�®�¨�ÇQ´U¨�­DÆQµ�Ã«©y·X¨P°�¨�Ço­D¨
©y·bµQ§3ÊQ­D¨�´DÊ3¸
ÅR©«Ïm´P¯%­�·X®`Ã«µQ¨�©«®`¯#°Q¨�ÇQ´ Î ¶�´P´DÊ�ÐlÃ«®�²P­DÃ#·X´D­D¶�²�Ç%©y·b©«ªl§QÃ«´Pª�´P¯m¨�´DÊ(Æ�Ð%²�ÇQ®m®m·X©«¯ Î ´D­`²�Ç%¨�©«ªl´R¨�ÇQ´ZÆo´D·X¨

§o®m·�·X©«ÆQÃ«´(ªl®DÏm´U­Dªl®`¯ Î ­DÃ«Ã6¨�ÇQ´�­`ÊQÊ3°3Ê�¶�®`§/®`¶Z­`ÊQÊoÑDÊ�¶�®`§'ªl®DÏm´D·h¸bÖbÇQ´(Æo´D·X¨R§o®m·�·X©«ÆQÃ«´�ªl®DÏm´R©y·\¨�Ço­D¨
§Q¶�®DÏ�©yÊ�©«¯ Î ¨�ÇQ´l·Xª%­DÃ«Ã«´D·X¨R©«¯o²h¶�´Pªl´P¯�¨b©«¯'¨�ÇQ´�Ã«´P¯ Î ¨�Ç	­Dªl®`¯ Î ­DÃ«ÃA¨�ÇQ®m·X´�Ço­PÏ�©«¯ Î ­ Ë ´D­`·X©«ÆQÃ«´�²h®m·X¨U®`¶(­
Ã«´D·�·A©«¯ Ë ´D­`·X©«ÆQÃ«´R²h®m·X¨  �¨�ÇQ´RÃy­D¨�´D·X¨b®`¯QÃ«Ð�© Ë ¨�ÇQ´P¶�´U­D¶�´Z¯Q®`¨ Ë ´D­`·X©«ÆQÃ«´Rªl®DÏm´D·$"�¸6ÖbÇQ©y·A©y·bÊ�®`¯Q´Z¨�®�­DÃ«Ã«®DÔ�¨�ÇQ´
§Q¶�®�²h´D·�·\¨�®�ªl®DÏm´R¨�ÇQ¶�®`µ Î Ç Ë ´D­`·X©«ÆQ©«Ã«©«¨XÐ�© Ë ¨�ÇQ©y·b§Q¶�®`§o´P¶�¨XÐlÇo­`·\Æo´P´P¯%Ã«®m·X¨\Ô\ÇQ´P¯�ª%­	��©«¯ Î ¨�ÇQ´(·XÇo­	�m´m¸
Â\Ë ¨�´P¶Z¨�ÇQ´l·X´P¨U® Ë §o®`©«¯�¨�·Z©«¯'¨�ÇQ´l·X®`Ã«µQ¨�©«®`¯'Ço­`·ZÆo´P´P¯	Ê�´P¨�´P¶�ªl©«¯Q´DÊ%¨�ÇQ©y·ZÔ\­PÐm°3¨�ÇQ´�Ã«´P¯ Î ¨�Ç'® Ë ¨�ÇQ´

²hÐQ²hÃ«´U©y·R©«ªl§Q¶�®DÏm´DÊ�Æ�Ð�§o´P¶ Ë ®`¶�ªl©«¯ Î ²hÃy­`·�·X©y²P­DÃ6´DÊ Î ´�©«¯�¨�´P¶�²�Ço­D¯ Î ´Uªl®DÏm´D·\·Xµo²�Ç'­`· 1 ?N®`§Q¨P°&��?N®`§Q¨P°;±o©«¯
­D¯oÊ��Z´P¶�¯Q© Î Ço­D¯%©«¯�¨�´P¶�²�Ço­D¯ Î ´m°�®`¶Z·X®`ªl´U²h®`ª�ÆQ©«¯o­D¨�©«®`¯�® Ë ¨�ÇQ´Pª  N·X´P´ #&% 1 (!"�¸
ÖbÇQ´�·X©«¬P´ 8\® Ë ¨�ÇQ´(¨�­DÆQµ'Ã«©y·X¨R©y·\©«¯Q©«¨�©y­DÃ«Ã«Ð�'�¸��A­`²�Ç�¨�©«ªl´(­�§o®`©«¯�¨Z©y·\¶�´Pªl®DÏm´DÊ Ë ¶�®`ª�¨�ÇQ´�²hÐQ²hÃ«´U©«¨

Î ®m´D·\¨�®�¨�ÇQ´U¨�­DÆQµ�Ã«©y·X¨R­D¯oÊ�8\­Dµ Î ªl´P¯�¨�·b®`¯Q´UµQ¯Q©«¨P¸���ÇQ´P¯�8b¶�´D­`²�ÇQ´D·\­ Î ©«Ïm´P¯lÆo®`µQ¯oÊ  �¨�´P¯%§o´P¶Z²h´P¯�¨
® Ë ��©«¯	®`µQ¶�²P­`·X´ "Z©«¨(©y·4� ��´DÊ3°A­D¯oÊ	¨�ÇQ´l¨�­DÆQµ�Ã«©y·X¨�·X¨�­D¶�¨�·(¨�®/Ôb®`¶ �	­`·�­ 2;Ó 2;¦�Ã«©y·X¨P¸��`µo·X¨�Æo´ Ë ®`¶�´
§o´P¶ Ë ®`¶�ªl©«¯ Î ¨�ÇQ´(·XÇo­	�m´m°Q¨�ÇQ´U¨�­DÆQµ�Ã«©y·X¨b©y·b´Pªl§Q¨�©«´DÊ�­ Î ­D©«¯#¸
ÖbÇQ´(§o­D¶�­Dªl´P¨�´P¶ 7(¨�Ço­D¨Z²h®`¯�¨�¶�®`Ãy·b¨�ÇQ´�·XÇo­	�m´U§Q¶�®�²h´DÊ�µQ¶�´(©y·b©«¯Q©«¨�©y­DÃ«©«¬P´DÊ�¨�® 1 ¸��A­`²�Ç%¨�©«ªl´U­�Ã«®�²P­DÃ

ªl©«¯Q©«ª�µQª�©y·A¶�´D­`²�ÇQ´DÊ�¨�ÇQ´U·XÇo­	�m´Z§Q¶�®�²h´DÊ�µQ¶�´Z©y·b­D§Q§QÃ«©«´DÊ�7Z¨�©«ªl´D·h¸6Ó Ë ¨�ÇQ´U²hµQ¶�¶�´P¯�¨AÃ«®�²P­DÃ3ªl©«¯Q©«ª�µQª�©y·
´	�mµo­DÃQ¨�®U¨�ÇQ´R®`¯Q´ Ë ®`µQ¯oÊ���µo·X¨AÆo´ Ë ®`¶�´m°/7\©y·A­Dµ Î ªl´P¯�¨�´DÊUÆ�Ð�®`¯Q´RµQ¯Q©«¨P¸;Ó Ë ¨�ÇQ´R²hµQ¶�¶�´P¯�¨;Ã«®�²P­DÃoªl©«¯Q©«ª�µQª
©y·bÆo´P¨�¨�´P¶\¨�Ço­D¯�¨�ÇQ´UÆo´D·X¨ ��¯Q®DÔ\¯/·X®`Ã«µQ¨�©«®`¯#°07U©y·\·X´P¨R­ Î ­D©«¯�¨�® 1 ¸



ÓN¯�®`µQ¶Z²h®`ªl§QµQ¨�­D¨�©«®`¯o­DÃ#´���§o´P¶�©«ªl´P¯�¨�·;Ôb´Uµo·X´�­`·R·X¨�®`§Q§Q©«¯ Î ²h¶�©«¨�´P¶�©«®`¯l¨�ÇQ´(¯�µQª�Æo´P¶b® Ë ©«¨�´P¶�­D¨�©«®`¯o·
Ô\©«¨�ÇQ®`µQ¨(©«ªl§Q¶�®DÏ�©«¯ Î ¨�ÇQ´�Æo´D·X¨�·X®`Ã«µQ¨�©«®`¯ Ë ®`µQ¯oÊ3¸�±o´P¨  +8ZÆo´l¨�ÇQ´l²hµQ¶�¶�´P¯�¨Z©«¨�´P¶�­D¨�©«®`¯	­D¯oÊ  +8��ZÆo´l¨�ÇQ´
©«¨�´P¶�­D¨�©«®`¯/Ô\ÇQ´P¶�´�¨�ÇQ´�Æo´D·X¨(·X®`Ã«µQ¨�©«®`¯/Ô\­`· Ë ®`µQ¯oÊ3°#¨�ÇQ´P¯/Ôb´�·X¨�®`§	© Ë  +8 �  +8����������  +8 Ë ®`¶(­ Î ©«Ïm´P¯
²h®`¯o·X¨�­D¯�¨	�����  +8h¸
Ém´P´ #&%�+	( Ë ®`¶\ªl®`¶�´UÊ�´P¨�­D©«Ãy·b®`¯�¨�ÇQ´ �UÄZÖRÉ�©«ªl§QÃ«´Pª�´h¯�¨�­D¨�©«®`¯ Ë ®`¶R·X®`Ã«Ï�©«¯ Î ¨�ÇQ´(È'ÌbÍ6¸

�	½ � �U¿\» �;»QÁX½\º ����¼ � �o¿ �N» �
ÖbÇQ´%­D§Q§QÃ«©y²P­D¨�©«®`¯	® Ë ¨�ÇQ´ �UÄZÖRÉ/¨�®�¨�ÇQ´%È'ÌbÍ�Ê�´D·�²h¶�©«Æo´DÊ/©«¯	¨�ÇQ´l§Q¶�´PÏ�©«®`µo·(·X´D²h¨�©«®`¯o·UÔb´P¶�´�©«ªl§QÃ«´�?
ªl´P¯�¨�´DÊU©«¯lÌ�
	
�­D¯oÊ�¶�µQ¯�®`¯l­�É �ZÄ �RÃ«¨�¶�­�?
, 'U²h®`ªl§QµQ¨�´P¶;¶�µQ¯Q¯Q©«¯ Î ­D¨�� ' '(È/³R¬m¸;ÓN¨;Ô\­`·A¨�´D·X¨�´DÊ(®`¯
­(·X´P¨A® Ë ©«¯o·X¨�­D¯o²h´D· Ë ¶�®`ª ¨�ÇQ´ZÖRÉ�Íb±3Ó
�� N·X´P´)#&%�,	(!"6©«¯�Ïm®`Ã«Ï�©«¯ Î µQ§�¨�® 1 ' '(§o®`©«¯�¨�·b­D¯oÊ�Ço­PÏ�©«¯ Î ���UÌ 1 �
Ë ®`¶�ª%­D¨P¸ �'´�µo·X´l¨�ÇQ´ �;µo²hÃ«©yÊ�´D­D¯	Ê�©y·X¨�­D¯o²h´D·U®`ÆQ¨�­D©«¯Q´DÊ Ë ¶�®`ª ¨�ÇQ´lÊQ­D¨�­�® Ë ¨�ÇQ´�©«¯o·X¨�­D¯o²h´m¸ �'´l¨�´D·X¨
·X´PÏm´P¶�­DÃ#²�ÇQ®`©y²h´D·A® Ë ¨�ÇQ´UµQ§Q§o´P¶\Æo®`µQ¯oÊ Ë ®`¶\¨�ÇQ´U¨�®`¨�­DÃ;­DÃ«Ã«®�²P­D¨�©«®`¯�²h®m·X¨P¸
Ö6­DÆQÃ«´�%Z·XÇQ®DÔR·b·X®`ªl´R® Ë ¨�ÇQ´Z¶�´D·XµQÃ«¨�·;®`ÆQ¨�­D©«¯Q´DÊ Ë ®`¶\È'ÌbÍ'Ô\ÇQ´P¯l¨�ÇQ´Z²�ÇQ®`©y²h´\® Ë ¨�ÇQ´RµQ§Q§o´P¶bÆo®`µQ¯oÊ

Ð�©«´PÃyÊQ·A®`§Q¨�©«ª%­DÃ#²hÐQ²hÃ«´RÏ�©y·X©«¨�©«¯ Î ­D§Q§Q¶�®	��©«ª%­D¨�´PÃ«Ð 1 +
� ® Ë ¨�ÇQ´U¨�®`¨�­DÃ6¯�µQª�Æo´P¶A® Ë §o®`©«¯�¨�·h¸
ÖbÇQ´(²h®`Ã«µQªl¯lÇQ´D­`Ê�©«¯ Î ·R­D¶�´(Ê�´��o¯Q´DÊ%­`· Ë ®`Ã«Ã«®DÔR·hÕ
��*����oÕ6©«¯o·X¨�­D¯o²h´U¯o­Dªl´U­`·\©«¨\­D§Q§o´D­D¶�·R©«¯%¨�ÇQ´(ÖRÉ�Íb±3Ó
�Z¸
���&*��:'��"'mÕ;²h®`ªl§QµQ¨�©«¯ Î ¨�©«ªl´ Ë ®`¶R¨�ÇQ´U´��Q­`²h¨\§Q¶�®�²h´DÊ�µQ¶�´m°�©«¯%ÇQÇ#Õ ªlª/Õe·�· Ë ®`¶�ª%­D¨P¸
�����6¢��"'mÕ;²h®`ªl§QµQ¨�©«¯ Î ¨�©«ªl´ Ë ®`¶R¨�ÇQ´ �UÄZÖRÉo°�©«¯�·X´D²h®`¯oÊQ·h¸
�Z¢D¢D¡o¢mÕ;¨�ÇQ´U¶�´PÃy­D¨�©«Ïm´ZÊ�´PÏ�©y­D¨�©«®`¯%® Ë ¨�ÇQ´UÇQ´PµQ¶�©y·X¨�©y²U·X®`Ã«µQ¨�©«®`¯ Ë ¶�®`ª�¨�ÇQ´U®`§Q¨�©«ª%­DÃ3®`¯Q´m¸
ÖbÇQ´�ª%­	��©«ª�µQª ¯�µQª�Æo´P¶\® Ë ©«¨�´P¶�­D¨�©«®`¯o·	�����  +8\Ô\­`·Z·X´P¨Z¨�® 1 ' '�¸ 26©«Ïm´U¶�µQ¯o·R® Ë ¨�ÇQ´�­DÃ Î ®`¶�©«¨�ÇQª

Ôb´P¶�´b§o´P¶ Ë ®`¶�ªl´DÊ Ë ®`¶A´D­`²�Ç(©«¯o·X¨�­D¯o²h´m°m­D¯oÊ�Ôb´R·XÇQ®DÔ�©«¯�²h®`Ã«µQªl¯o·������6¢��"'\­D¯oÊ��Z¢D¢D¡o¢b¨�ÇQ´\ªl©«¯Q©«ª�µQª�°
­PÏm´P¶�­ Î ´(­D¯oÊ%ª%­	��©«ª�µQª�Ï`­DÃ«µQ´D·b®`ÆQ¨�­D©«¯Q´DÊ3¸
ÖbÇQ´\´P¶�¶�®`¶;©y·6²h®`ªl§QµQ¨�´DÊ(­`· %�' '� � �/8 ��� 5���� "� � �/8h°�Æo´P©«¯ Î � �/86¨�ÇQ´R·X®`Ã«µQ¨�©«®`¯ Î ©«Ïm´P¯(Æ�ÐU¨�ÇQ´\ÆQ¶�­D¯o²�Ç/?

­D¯oÊ.?X²hµQ¨Z­DÃ Î ®`¶�©«¨�ÇQª�Ê�´D·�²h¶�©«Æo´DÊl©«¯
#&% % (N°o­D¯oÊ � 5����(¨�ÇQ´UÇQ´PµQ¶�©y·X¨�©y²U·X®`Ã«µQ¨�©«®`¯#¸\ÖbÇQ´(·X®`Ã«µQ¨�©«®`¯ Î ©«Ïm´P¯%Æ�Ð
¨�ÇQ´(ÆQ¶�­D¯o²�Ç/?X­D¯oÊ.?X²hµQ¨U­DÃ Î ®`¶�©«¨�ÇQªÒ©y·\¯Q®`¨Z¶�´D­DÃ«Ã«Ðl¨�ÇQ´(®`§Q¨�©«ª%­DÃ3®`¯Q´�©«¯/­DÃ«Ã#¨�ÇQ´�²P­`·X´D·h°3·X©«¯o²h´(¨�ÇQ´P¶�´UÔ\­`·
­�¨�©«ªl´ZÃ«©«ªl©«¨A® Ë ¨XÔb®�ÇQ®`µQ¶�·R©«¯%¨�ÇQ´(´���´D²hµQ¨�©«®`¯%¨�©«ªl´ Ë ®`¶R´D­`²�Ç%©«¯o·X¨�­D¯o²h´m¸\ÖbÇQ´(¯Q´ Î ­D¨�©«Ïm´UÏ`­DÃ«µQ´D·b¨�Ço­D¨
­D§Q§o´D­D¶\©«¯�¨�ÇQ´Z´P¶�¶�®`¶b²h®`Ã«µQªl¯o·A²h®`¶�¶�´D·X§o®`¯oÊl¨�®(©«¯o·X¨�­D¯o²h´D·A©«¯�Ô\ÇQ©y²�Ç�¨�ÇQ´ZÇQ´PµQ¶�©y·X¨�©y²\·X®`Ã«µQ¨�©«®`¯l©y·AÆo´P¨�¨�´P¶
¨�Ço­D¯�¨�ÇQ´UÆo´D·X¨R·X®`Ã«µQ¨�©«®`¯ Ë ®`µQ¯oÊ%Æ�Ð�¨�ÇQ´UÆQ¶�­D¯o²�Ç/?X­D¯oÊ.?X²hµQ¨U­DÃ Î ®`¶�©«¨�ÇQª�©«¯%¨XÔb®�ÇQ®`µQ¶�·h¸



ÄZ­Dªl´ � �Q­`²h¨ ?N¨ ³R´PµQ¶ ?N¨ �;¶�¶�®`¶
ªl©«¯ ­PÏm´P¶ ª%­	� ªl©«¯ ­PÏm´P¶ ª%­	�

´P©«Ã %�'�%`¸ ¨�·X§ '�Õ %���Õ � , %�,�° � � 1 '�° � * 1  m° 1 � '�° , ' '�° , ' '�° , '
§Q¶�%�'� m¸ ¨�·X§ %`Õ 1 %`Õ � , %���° %�' %�,�° �� 1 ��° 1 � '�° ' ' '�° %�+ '�° + 1
§Q¶�%�� ,�¸ ¨�·X§ %`Õ +� mÕ '� �.��° � % � ��° ,:� + ��° +�% '�° 1 + '�° 1 � '�°�� ,
§Q¶�% � �Q¸ ¨�·X§ 
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