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§¨ ©'ªo«P¬�k®°¯o±P²´³P¬�²|±�µ�¶�·Y²|±�ª�k¸�¹�ºVµH»oµH¸kªo¼5½¿¾Y¶�¼YÀY¬�¸Á½SÂ=®Ã¼�¼�µHÄu½fÅ'yª�Æf¼`½¦Ç�ªo¸kÄÈ¬X¼5½�ÉÊÄ°Ë�¶�kª�½
Ì ¶�³�®°¼�¸kÍP¬´¶�¼�Àh¾X±.¶mÆ¦Î�½Ï¾XµÁ«X²|µÁÐC³cµH¿Ñ�ÒoÒPÓXÔ=É¦ÄÃÄ�k®°¯o±P²|¸^yµÁ¸kµHy»�µÁÀ`Ô'©'ªo«P¬�®Ã¼�¯bÆf®°²k±�ªo·Y²'Ë�µÁµ;®°¸«�µÁkÐ~®°²y²|µHÀ~«Ykª�»�®ÃÀ�µHÀ�²|±�¶�² ²k±�µ § ªo«�®°µÁ¸>¶�yµ¦¼�ª�² Ð�¶�À�µfªo:À�®°¸y²kk®Ã³Y·Y²|µHÀ~Ë�ªo:À�®°kµ § ² § ªoÐ~Ð~µÁ]Õ



§ ®Ã¶�Ä�¶�ÀY»�¶�¼P²�¶�¯oµ�¶�¼�ÀÖ«�kª�»�®ÃÀ�µHÀ,²k±.¶�² § kµÁÀY®°²;²kª²k±�µb¸kª�·� § µ~®°¸¿¯o®°»�µÁ¼`ÔCÉÊ³�¸]²||¶ § ²|®°¼�¯´Æf®°²k±§ yµÁÀ�®È²f®Ã¸�«�µÁyÐ�®È²k²|µHÀ`Ô
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× Ø�ÙÛÚfÜÞÝ!Ù Üàß á â Ýäã"ß åçæ è�Ùçá éëê Ù�ßíì�î

ï ±�®Ã¸ðyµÁ«�ªoy²ðÀ�µH¸ § k®Ã³�µÁ¸¿²k±�µbkµH¸k·�ÄÈ²|¸ðª�Ë ¶ñ¦É¿¾�É § ªo¼P²|k¶ § ²ð²|ª�ÀYµÁÐ~ªo¼�¸y²k|¶�²kµ�ªo·�ð¶�«XÕ«�yªP¶ § ±L²kªò¸|¶EË�µH²ó¬�¶�¼.¶�ÄÈ¬�¸k®Ã¸Sªo¼L¶�kµH¸kµÁ¶� § ±ô»�µÁk¸y®Ãªo¼�ª�Ë�²k±�µb©'µH¼U²kµÁóõ ïfö ÉS©�÷¿ñçÉ¦·Y²|ª�Ðò¶EÕ²|®°ªo¼¾�¬�¸]²|µÁÐÞ¶�²fø¿¶�Ä°Äù¶�¸|ú�û�²mÔ?ü%ªoy²k±`Ô=Éz«�yªEýyµ § ²fª�ËV²|±�®°¸^Ð�¶�¯o¼�®È²|·�À�µÊ¶�¼�À�¸ § ªo«�µ¿kµHþ�·Y®ÃkµH¸¶�Ðl·�ÄÈ²|®ÃÀY®Ã¸ § ®Ã«�Ä°®Ã¼.¶�y¬�¯oyªo·�« § ªo¼P²kk®Ã³Y·Y²|®°¼�¯�®Ã¼�»�¶�y®ÃµÁÀÿÆ'¶m¬X¸HÔ ï ±Y®Ã¸b®Ã¸b«�¶�y²k® § ·YÄù¶�yÄ°¬,²|k·Yµ§ ª�¼�¸k®°À�µÁy®Ã¼�¯²|±�µ~¸k±Yªoy² ²|®°Ð�µlË�k¶�Ð�µ�ª�Ë ²|±�µ~«�yªEýyµ § ² � ï ±�µ § ªo¼P²k|¶ § ²CÄÃ¶�¸y²kµÁÀ,¸k® � Ð~ªo¼P²|±Y¸¶�ÄÈ²|±�ªo·Y¯o±Ðl· § ±Lª�Ë0²|±YµJÀ�µ}²�¶�®°ÄÃµHÀ�®°¼YË�ªokÐ�¶�²k®Ãªo¼�¶�³cªo·X²;© ï É¿¾ ¹�Ë�ªofµ � ¶�Ð~«�Ä°µ�½�²|±YµJ¸]¬X¸]²|µHÐ¸k«�µ § ®�� § ¶�²|®°ªo¼ÏÎSÆ'¶�¸ð¶m»�¶�®ÃÄÃ¶�³�Ä°µ ª�¼�Ä°¬�®Ã¼ô²k±�µlÄù¶�¸y²¿¸y® � Æ'µHµÁÍU¸ÁÔbÅ µ § ¶�·�¸kµ�ª�Ë=²k±�µbÄù¶ § Íhª�Ë>À�µ�Õ²�¶�®ÃÄÃµHÀJ®°¼YË�ªoyÐò¶�²k®Ãªo¼ ¶�³�ªo·Y²=© ï É;¾c½�²k±�®Ã¸�kµH«cªo]²0¸y±�ªo·�Ä°Àl³�µ § ª�¼�¸y²kk·�µHÀ�¶�¸0¸|¶m¬�®Ã¼Y¯¿¶�¼P¬U²|±�®°¼�¯¶�³�ªo·Y²�²k±�µð¸|¶�Ë�µ}²ó¬ª�Ë�²k±�µ § ·�ykµH¼U²;© ï É¿¾�¸kª�Ë ²óÆ'¶�kµ�Ôü µ�Æ ªo·�Ä°ÀbÄÃ®ÃÍ�µ^²|ªð¶ § ÍU¼�ª�ÆfÄ°µÁÀ�¯oµ�²k±�µ�Ë�ªoÄÃÄ°ª�Æf®°¼�¯ § ªo¼P²|y®Ã³�·Y²kªok¸�²kª;²|±�®°¸=«�kª�ýyµ § ² � ñ¦¶�¼ § ¬ºVµH»�µÁ¸kª�¼òÆ^¶�¸'«�yªEýyµ § ²'Ð�¶�¼.¶�¯�µÁ>¶�¼�À~«�·Y²>²|±�µ��.¼.¶�Ä�yµÁ«�ªoy²:²kªo¯oµH²k±�µÁHÔ>¾Xµm¶�¼�¾Y¶�¼YÀY¬�¸ ³�·Y®ÃÄ°²²|±Yµô¾X«�µ § ïfö�� Õ ö º�Ð�ª�À�µHÄ^Æf®°²|±�±�µHÄÃ«ÿË�kªoÐ � ® § ±.¶�µÁÄ¦¾X±.¶�Ë�µH~¶�¼�À�Ç�ª�¼ ö µÁµH¸kµ�Ô � ªoÄ°Ä°¬Å'yª�Æf¼ § yµm¶�²kµÁÀð²|±�µ:²�¶�¸yÍ;Ð~ªXÀ�µHÄÃ®°¼�¯^Äù¶�¼�¯o·.¶�¯�µ:¶�¼�Àð²|±�µ:µ � ¶�Ð~«�Ä°µ>±�¶�¼�À�ª	��«Ykª § µÁÀY·�kµ=Æf®°²k±®Ã¼Y«�·Y²|¸�Ë�yªoÐ¥ñ¦¶�¼ § ¬bº?µ}»oµH¸kªo¼`½YÇ�ªo¼ ö µHµÁ¸yµ�½�¶�¼�À~Ð�µHÐl³�µÁk¸=ª�Ëc²k±�µSû0ÄÃ®°¯o±P²�
¦·YÐò¶�¼~ûÏ¶ § ²|ªoy¸ö µÁ¸kµÁ¶� § ±�ðyªo·�«h¹�ÄÃµÁÀ�³P¬�ø;HÔ���»oµHkµH²y²^Â�¶�ÄÃÐ~µÁ|Î0¶�²>ñSÉ¿¾XÉ�É¦Ð�µH¸ÁÔ ï ±�µS¶�¼Y®ÃÐ�¶�²|®°ªo¼�¸�¶�¼�À»�®Ã¸y·.¶�ÄÃ®��m¶�²k®Ãªo¼Y¸¦Æ µÁkµ�²|±Yµ~«Ykª�À�· § ²ðª�Ë^ø;µH¼�®Ã¸yµ�Â:®°¼�¼�µHÄ:¶�¼�À%©'±�k®°¸y²k®Ã¼�µbÉ¦Ä°»�¶�|¶�À�ª�·�¸k®°¼�¯h¶²|ª�ªoÄÏÀ�µH¸k®Ã¯�¼�µÁÀ�¶�¼�À´®ÃÐ~«�Ä°µÁÐ~µÁ¼P²|µHÀ�³P¬òø;µÁ¼�®°¸kµ¦Â:®°¼�¼�µHÄuÔ�É¦Äù¶�¼´¾X±.¶mÆ!µ � ¶�Ð~®Ã¼�µHÀò²|±Yµ¿© ï É¿¾¸k«�µ § ®�� § ¶�²|®°ªo¼lË�ªo0²k®ÃÐ~®Ã¼�¯¦®Ã¸y¸k·�µH¸ÁÔ ï ±�µf«�yµÁÄ°®ÃÐ~®Ã¼.¶�]¬ð±.¶	�Á¶�kÀ~¶�¼.¶�Ä°¬�¸k®°¸=¶�¼�ÀlË�¶�·YÄ°²�²kkµÁµ^Æ µÁyµÀ�ªo¼Yµ´³P¬�ñ¦¶�¼ § ¬ ºVµH»�µÁ¸kª�¼äÆf®È²|±ÿ¶�¸k¸k®°¸y²|¶�¼ § µ�Ë�kªoÐ � ¶�²y²�Ço¶��cµ´¶�¼�À�Ç�µ��ckµ}¬ÿ¾Y¶�Ðò¶���Á®È¬P¶YÔï ±�µò¶�·Y²|ª�Ðò¶�²kµÁÀ,¶�¼.¶�Ä°¬�¸kµH¸JÆ µÁkµ�k·�¼%³P¬,¶²kµm¶�Ð�®°¼ § Ä°·�À�®Ã¼Y¯L¾�µm¶�¼�¾Y¶�¼�ÀY¬�¸H½:Ç�ªo¼ ö µÁµH¸kµ�½¶�¼�Àhø;µH¼�®Ã¸yµðÂ:®°¼�¼�µHÄuÔ=ñ¦¶�¼ § ¬�º?µ}»oµH¸kªo¼hÆfkª�²kµ;²|±�µ¿¸yµ § ²k®Ãªo¼Y¸�ªo¼Ð�ª�À�µ}Õ § ªo¼XË�·�¸k®°ªo¼¶�¼.¶�ÄÈ¬�¸k®Ã¸¶�¼�À�®°¼U²kµÁ¼P²:¸k«�µ § ®�� § ¶�²|®°ªo¼�¸HÔ=¾X·�¸k¶�¼�Ç�ªo¸kÄÈ¬�¼ § ªo¼�À�· § ²|µHÀ~²k±�µ�±U·�Ð�¶�¼bË�¶ § ²kªok¸=¶�¼.¶�Ä°¬�¸yµÁ¸�Æf®°²k±²|±YµJ¶�¸k¸k®°¸y²|¶�¼ § µ ª�Ë��:¶�kÄ�
S·�¼P²Ê¶�¼�À�®°¼�«�·Y²�Ë�yªoÐàÂ=kª�Ë[Ô>Ç�·�ÀY¬ ö ¶�Ð�µ}¬�¶�¼YÀô¾X±U·�® § ±�®��¿ªo¯P¶YÔºV®ÃÄ°®ù¶�¼.¶^É¦Ä°Ë�¶�yªÊ¶�¼�À Ì µÁÄ°À.¶ Ì ¶�³�®Ã¼Y¸kÍP¬ «cµHyË�ªoyÐ�µHÀJ²|±Yµ'ªo«�µÁk¶�²|®°ªo¼�¸3kµÁ¸yµm¶� § ±bÐ�ª�À�µHÄÃ®Ã¼Y¯¦¶�¼�À¶�¼.¶�Ä°¬�¸kµH¸ÁÔ��ó¼�¶�À�À�®°²k®Ãªo¼5½Eµ}»oµHy¬oª�¼�µf«�kª�»�®ÃÀ�µHÀl®Ã¼Y«�·Y²�À�·�k®°¼�¯Ê«YkªEýyµ § ²=yµH»�®Ãµ}ÆäÐ�µHµH²|®°¼�¯o¸HÔ�ü%µÆ ªo·�ÄÃÀ~¶�Ä°¸kª;Ä°®ÃÍ�µ'²|ª;²k±.¶�¼�ÍbÂ=yª�Ë[Ô��:¶�yÄÃÄ � ·�kÐ�¶�¼lË�kª�Ð�²|±Yµ � � ï É¦µÁyªUú�ÉÊ¸]²|yªJø;µH«Y²mÔ�Æf±�ª¶�²y²|µÁ¼YÀ�µÁÀ�²|±�µf«�yªEýyµ § ²>Ð�µHµH²|®°¼�¯o¸�Æf±�®°ÄÃµ^ª�¼~¸k¶�³�³.¶E²|® § ¶�Ä.¶�²=²k±�µ��¦¼�®È»oµHk¸k®È²ó¬bª�ËÏü ¶�¸k±�®°¼�¯�²kªo¼¶�¼�Àh«�yª�»�®°À�µÁÀh·�¸kµ}Ë�·�Ä?¶�ÀY»�® § µ�Ôï ±�®Ã¸¦Æ'ªoyÍ�Æ'¶�¸¿«.¶�]²|®Ã¶�ÄÃÄÈ¬�¸k·�«Y«cªo]²|µHÀ�³U¬L¯o|¶�¼U²k¸ÊË�kª�Ð ñSÉ¿¾XÉ¥º?¶�¼Y¯oÄÃµ}¬ô¶�¼YÀ�ñ¦É;¾XÉÉÊÐ~µÁ¸HÔ
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Q ÔÈÑ Â=kµÁÄ°®ÃÐ~®Ã¼.¶�y¬�
Ê¶	�Á¶�kÀhÉÊ¼�¶�Ä°¬�¸k®°¸lÔ ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô Ò
Q Ô Q ûÏ¶�·�Ä°² ï yµÁµðÉÊ¼.¶�Ä°¬�¸k®°¸ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô Ñ Q
Q ÔSR ¾Y¶�Ë�µ}²ó¬UÕ ö µHÄù¶�²kµÁÀÉ ï © ö µÁþU·�®°kµHÐ�µH¼U²k¸Ê¶�¼�Àhø;µÁ¸k®°¯o¼�©'ªo¼�¸]²||¶�®Ã¼P²|¸ ÔJÔ ÔJÔ Ô ÑUT
Q ÔWV 
Ê¶	�Á¶�kÀÉ¦¼.¶�Ä°¬�¸y®Ã¸ ï µ § ±�¼�®°þ�·YµÁ¸àÔ ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô Ñ�Ó

Q ÔWV�Ô°Ñ ¾U¬X¸]²|µHÐ ¶�¼�ÀL¾X·�³�¸]¬X¸]²|µHÐX
¦¶	�m¶�kÀhÉÊ¼.¶�ÄÈ¬�¸k®Ã¸ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô Ñ�Ò
Q ÔWV�Ô Q � ªXÀ�µHÄÃ¸�Ô ÔJÔðÔ ÔJÔ ÔJÔ Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô Q	Y
Q ÔWV�ÔZR ¾�µm¶� § ± ï µ § ±�¼Y®ÃþU·�µÁ¸ Ô Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô Q Ñ

[ \N(]&A0^2@,`_a(N5�.1, ;+bRYÔÈÑ ï ±�µJ¾X«�µ § ïföc� Õ ö º � ªXÀ�µHÄÃ®°¼�¯~º3¶�¼�¯o·.¶�¯�µÞÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô QedRYÔ Q ï ±�µ ø¿û�ü ïfö ÉS©�÷¿ñ � ªXÀYµÁÄ�Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfR	V
RYÔ Q Ô°Ñ ÷Ê»�µÁy»�®°µHÆ�ª�Ë�© ï É¿¾ Ô Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfR	V
RYÔ Q Ô Q ü!±�¶�²�ü µ � ª�À�µHÄÃµÁÀ Ô Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfR dRYÔ Q ÔZR ï ±YµJû�É¿¾ ïg� ª�À�µÁÄhÔJÔ Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfRPÓ
RYÔ Q ÔSV � ªXÀ�µHÄÃ¸�ª�Ë3²|±YµC÷Ê²k±�µÁ¦¾�¬�¸y²kµÁÐí©'ªoÐ~«cª�¼�µÁ¼P²|¸JÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔhV QRYÔ Q Ô d Â=·Y²y²|®°¼�¯b²|±�µ � ª�À�µÁÄ°¸ ï ª�¯oµH²k±�µÁ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔhV QRYÔ Q ÔZT 
¦¶�¼�À�Ä°®Ã¼�¯bÉ¦À.¶�«Y²|¶�²|®°ªo¼ø¿¶�²|¶Y½Ï¾ ï É ö ¾c½.µH² § Ô�ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔhV QRYÔ Q Ô Ó �:¶�¸yµ�ª�Ë��ó¼ § ªok«�ªok¶�²|®°¼�¯Ö¶�¼�À�ÉÊ¼.¶�Ä°¬1�Á®°¼�¯ÖÉÊÀ�À�®È²|®°ªo¼.¶�Äi�¦«�¯ok¶�À�µH¸¶�¼�Àô¾U¬X¸]²|µHÐ
©'±.¶�¼�¯oµH¸ÞÔ ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔhVeV

j k'(l3]=U&)(l,/,L.1&nmi2@MOoJ6K3�24,pH�M?q/M jlbV�ÔÈÑ ©'ªo¼P²|yªoÄÃÄ°µÁ ï ¶�¸kÍ � ªXÀ�µHÄÃ®°¼�¯�º?¶�¼�¯o·.¶�¯oµ%Ô ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔhV dV�Ô Q � ª�À�µÁÄ°®Ã¼�¯ ï ¶�¸kÍU¸c�¦¸y®Ã¼�¯�¾X«�µ § ïfö�� Õ ö º ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔhVPÒ
b k'(l0r8�,L.G=U.13�.1M?Ms243�5Bkt(]3�M?q/M�=U.13-9	Hu6K3�24,pH�M?q/M b+b

d ÔÈÑ �ðµH¼�µÁk¶�Ä?©'ªoÐ~«�Ä°µH²|µH¼�µÁ¸y¸;©'y®°²kµÁk®Ã¶�ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô ded
d Ô Q ï ®ÃÐ~®Ã¼�¯b©'ªo¼�¸y²k|¶�®°¼P²|¸ÿÔ ÔJÔ ÔJÔ Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô d	v

d Ô Q Ô°Ñ �¿µÁ¼YµÁ|¶�Ä?ûÏ·Y¼ § ²k®Ãªo¼¶�¼YÀ �xw © ö µHþ�·Y®ÃkµHÐ�µH¼P²|¸ Ô Ô ÔJÔ ÔðÔJÔ ÔJÔ Ô d Ò
d Ô Q Ô Q û�É¿¾ ï û.·�¼ § ²k®Ãªo¼Y¸¦Ô ÔJÔ Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfT Q
d Ô Q ÔZR ï�� ©>Õy�z�c�ôÔðÔ ÔJÔ ÔJÔ Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfT Q

{ <Nq/0}|-,L2E=)qL(]3~2@3-5�6K3�q�0^2�=)q/(]3 {+[TYÔÈÑ �;®°¸k·.¶�Ä°®��Á¶�²|®°ªo¼�¸^¶�¼�À�¾X«cµ § ïföc� Õ ö º ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfT	V
TYÔ Q Â=¸kµÁ·YÀ�ª´Â��¿øzÔ Ô ÔJÔðÔ ÔJÔ ÔJÔ Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfT	V
TYÔSR ¾�²�¶E²|µ � ¶ § ±Y®Ã¼�µ � ª�À�µÁÄ�ÔJÔ ÔJÔ Ô ÔJÔ ÔJÔ ÔðÔJÔ Ô ÔJÔ ÔJÔ Ô ÔJÔ ÔðÔJÔ ÔJÔ ÔfTPÓ
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ÑoÔ %�&).�,/q/0Ûq�3�2@&UH¡��2E�G2@&A5u¢�5�.13l=)qp£�9e2E=)qL(l3Û2@3-5�<>=?243-5�2@&A5���2@�G2@&A5u6K3�24,pH�MO.1M	Üü%µSÆ µÁyµ¿¶�¸]²|ªo·�¼YÀ�µÁÀò²kª���¼�Àò²|±�¶�²:²|±�µÊº?®°¼ § ª�ÄÃ¼~º?¶�³�¸�© ï É¿¾~¸y¬�¸y²kµÁÐ�¸k«�µ § ®�� § ¶�²|®°ªo¼«�yªXÀY· § µHÀCË�ªo�²k±�µ^û�ÉÊÉ¢¼�ª�²�ªo¼�Ä°¬ À�ª�µÁ¸�¼�ª�²�®Ã¼ § ÄÃ·�ÀYµ^¶�¼P¬ ®Ã¼YË�ª�kÐ�¶�²|®°ªo¼ ¶�³cª�·Y²0¸k¶�Ë�µH²ó¬³�·X²¦µ � «�ÄÃ® § ®°²kÄ°¬ò¸|¶m¬�¸S²k±.¶�²f²|±�µHkµJ¶�kµð¼�ª~¸|¶EË�µH²ó¬hkµHþ�·Y®ÃkµHÐ�µH¼P²|¸Sªo¼h²k±�µð¸y¬�¸y²kµÁÐhÔ'ü%µ«�µÁ]Ë�ªokÐ~µÁÀh¶~Â:yµÁÄ°®ÃÐ~®Ã¼.¶�]¬�
Ê¶	�Á¶�kÀhÉÊ¼.¶�Ä°¬�¸k®°¸ ¹vÂÝ
¦É;ÎS¶�¼YÀ�À�µI�.¼�µHÀL¸kª�Ð�µ¿«�yµÁÄ°®ÃÐ~®ÈÕ¼.¶�y¬�¸|¶EË�µH²ó¬~kµHþ�·Y®ÃkµHÐ�µH¼P²|¸^¶�¼�À § ªo¼�¸y²k|¶�®°¼P²|¸ Ë�ª�'© ï É¿¾�¶�¼�À�Ë�ª�'¶�®°�²|k¶�Ã §Ê§ ª�¼U²kkªoÄ

R



ÞGß�àFá â�ãlä�ãæålçFè�ãæà�éëêSìæç�é
çFèæí]îæèæã�ßæã/éëà

ANALYSIS
SYSTEMS SAFETY PROGRAM

PHA

Hazard List

Fault Tree Analysis

Operations
Research

ï)ð ñ�òôóõð öø÷�ò�ùUúôûü�öyùøð ò�ýeù�þ)ÿ���� öõù�� ù

S
A
F
E
T
Y

I
N
F
O
R
M
A
T
I
O
N

S
Y
S
T
E
M

� åæßæãLéëá � �Nà�� à�éëßæízâæèæä
	 à

à�� à�éëß�ízåæßæàFá âæã�à� ßæãæß�êZäLéëßlä
	 é ßæêSãæä/éëá � ß

�� ä�	 ìæäLéëßlå�ßæàFá âæãæà
ä�ãæålá å�ßæã/éëá � �Eé êZäæå�ßæè�� �ëà

����������� � ��� �����������! #"%$� #&�'

(*),+ - .0/21
3 .�- 465!)87
9�),1�:;52< 1�=

Analysis
Modeling and

Safety Testing
Software FTA

Change Analysis
Incident and accident analysis
Periodic audits

Safety Verification

Operational Analysis

Safety Requirements and
Constraints

Deviation Analysis (FMECA)

SHA and SSHA

Analysis

Simulation and Animation

State Machine Hazard 
Analysis

Operator Task Analysis

Completeness/Consistency

Mode Confusion Analysis

Human Factors Evaluation

Other safety constraint
evaluations

ä�ãæålçFè�ãæà�éëêSäæá ã/éëà>�êSá éëßlêSß�?�ìæá êZß�ílßæãLéëà

û0®Ã¯�·�kµbÑ � É&¸k¶�Ð�«YÄÃµ;¸k¶�Ë�µH²ó¬µH¼�¯o®Ã¼YµÁµÁy®Ã¼�¯�«�yªo¯ok¶�Ð�Ô

V
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RYÔ k'(]3l=U&)(],�,L.�&³mi24MOo 6K3�24,pH�M?q/M	Ü 
¦·YÐò¶�¼Y¸ÊË�ªokÐí¶�¼�®°Ð�«�ªoy²|¶�¼P²Ê«�¶�y²¿ª�Ë>²k±�µlÉ ï ©¸]¬X¸]²|µHÐ�½�¶�¼�À,²|±�µ}¬ § ¶�¼�¼Yª�² ³cµ�®Ã¯�¼�ªokµHÀ%®°¼,¶�¼P¬Ö¸|¶�Ë�µ}²ó¬,¶�¼.¶�ÄÈ¬X¸y®Ã¸HÔ��ó¼,ªokÀYµÁ¿²|ªh®Ã¼XÕ§ ÄÃ·�À�µ=ª�«cµH|¶�²kªoV«�kª § µHÀ�·�yµÁ¸3®Ã¼ðªo·�VÐ~ªXÀYµÁÄÃ¸H½�Æ'µ:À�µ}»X®°¸kµHÀl¶�¼�µHÆ Ð�ª�À�µHÄÃ®Ã¼Y¯^Äù¶�¼Y¯o·.¶�¯oµÆf®È²|±L²k±�µl¸|¶�Ð�µCË�ª�kÐ�¶�ÄVË�ªo·�¼�À.¶E²|®Ãª�¼�¶�¸;ªo·Y¿¾X«�µ § ïfö�� Õ ö º�Ð�ª�À�µHÄÃ¸ÁÔ ï ±�®Ã¸;Ð~ª�À�µÁÄyµÁ«�yµÁ¸kµH¼P²|¸l²|±Yµò¼�ªoÐ~®Ã¼�¶�Ä�²�¶�¸yÍU¸C²|±.¶E²J²k±�µ § ªo¼P²|kª�ÄÃÄÃµH´¹�¶�¼�À%¸kªoÐ~µH²k®ÃÐ~µÁ¸ð²|±�µ�«�®ÃÄ°ª�²�Î«�µÁ]Ë�ªokÐ ¶�¼�À § ¶�¼7³�µô¶�¼.¶�Ä°¬1�HµÁÀ�¶�¼YÀ�µ � µ § ·Y²|µHÀ�¶�ÄÃªo¼�¯ÖÆf®°²k±�²|±Yµ�¾X«�µ § ïfö�� Õ ö ºÐ~ªXÀYµÁÄ?ª�Ë�²k±�µCª�²k±�µÁ¦¸y¬�¸y²kµÁÐ § ªoÐ~«�ªo¼�µÁ¼P²k¸ÁÔfü µC¶�«�«�yµ § ®Ã¶�²|µð²|±�¶�²;±U·�Ð�¶�¼�¸¦À�ªò¼�ª�²¼�µ § µH¸k¸|¶�k®ÃÄÈ¬L«�µÁ]Ë�ªokÐà²|¶�¸kÍU¸;®°¼L²|±�µJµ � «�µ § ²kµÁÀ�Æ'¶�¬�Ôz
¦ª�Æ µH»oµHÁ½`²k±�µt�.y¸y²;¸]²|µH«,®°¸S²kªÀ�µ}²|µHkÐ~®Ã¼�µbÆf±�µ}²|±�µHJ²|±Yµ�¼�ª�Ð�®°¼.¶�Ä0ª� µ � «cµ § ²|µHÀÿ³cµH±.¶m»�®Ãªoð®Ã¸ð¸k¶�Ë�µ�Ô ï ±�µò®°Ð�«�Ä°® § ¶EÕ²k®Ãªo¼�¸Sª�Ë=±U·�Ð�¶�¼�µÁkyªoSªo¦ÀYµH»�®ù¶�²k®Ãªo¼Y¸SË�yªoÐà¼�ªoÐ~®Ã¼.¶�ÄV³cµH±.¶m»X®°ªoS®Ã¸S®Ã¼P»oµH¸y²|®°¯P¶�²kµÁÀô®°¼ªo·Y�ª�²|±�µHS¶�¼.¶�ÄÈ¬X¸yµÁ¸HÔ
V�Ô k'(]0^8-,/.G=U.13�.�MOM'243�5 k'(]3-M?q/M�=U.13�9	H 6K3�24,pH�M?q/M	Ü É §Á§ ®°À�µÁ¼P²k¸�®Ã¼P»oªoÄÈ»�®Ã¼�¯ § ªoÐ~«�·Y²yÕµHk¸ § ¶�¼%·�¸k·.¶�ÄÃÄ°¬L³cµ�²|k¶ § µHÀ%²kª�®°¼ § ªoÐ~«�Ä°µH²|µH¼�µÁ¸y¸Jª� ª�²|±�µHJµHkkª�k¸ð®Ã¼Ö²|±�µ~¸kª�Ë ²óÆ^¶�yµyµÁþU·�®ÃyµÁÐ~µÁ¼P²|¸h¸k«�µ § ®�� § ¶�²|®°ªo¼`½¿¼�ª�² § ªXÀY®Ã¼�¯�µÁykªoy¸ÛÈ ºV·Y²�Ò Q ½Sº?µ}»XÒ d ÉvÔ ü µ,±.¶m»oµ ¶¸yµH²fª�Ë?Ë�ªoyÐò¶�Ä°Ä°¬PÕóÀYµ��.¼�µHÀ § y®°²kµÁk®Ã¶J²|ªb®°À�µÁ¼P²k®°Ë ¬�Ð�®°¸k¸k®°¼�¯�½�®Ã¼ § ªokyµ § ²m½�¶�¼�Àh¶�Ðl³�®°¯o·�ªo·�¸yµÁþU·�®ÃyµÁÐ~µÁ¼P²|¸J®Ã¼,«�kª § µH¸k¸[Õ § ª�¼U²kkªoÄ ¸k«�µ § ®�� § ¶�²|®°ªo¼�¸ÁÔ ï ±YµÁ¸kµ § k®È²|µHk®ù¶®Ã¼ § ÄÃ·YÀ�µ�Ðl· § ±Ð~ªokµh²|±.¶�¼7²|±�µ�Ð�¶�²|±YµÁÐ�¶�²|® § ¶�Ä § ªoÐ�«YÄÃµH²kµÁ¼�µH¸k¸´²k±.¶�²�®°¸ § ±�µ § Í�¶�³�ÄÃµÖªo¼�Ð~ªo¸y²�Ë�ªo]ÕÐ�¶�Ä�Ð~ªXÀYµÁÄÃ¸H½3¶�Ä°²k±�ªo·�¯o±�Æ µ § ¶�¼ § ±Yµ § ÍÖ²|±�®°¸ð²kªXªYÔòÅ'µ § ¶�·Y¸kµ�²k±�µ~¶�À.¶�«X²�¶�²k®Ãªo¼ÖÀ.¶�²|¶

d



Ë�ªol© ï É;¾�®Ã¸l«.¶�y²bª�Ëfª�·�lÐ~ªXÀ�µHÄu½ § ªoÐ~«�ÄÃµ}²|µÁ¼YµÁ¸k¸l¶�¼�À § ªo¼Y¸k®Ã¸]²|µH¼ § ¬ ª�Ëf²|±�®°¸CÀ.¶�²|¶yµÁþU·�®ÃyµÁ¸f¼�ª~µ � ²|k¶~µI�5ª�y²fªo�À�®¤�5µHkµH¼U²f²kµ § ±�¼�®°þU·�µÁ¸HÔ
d Ô <Cq�0}|�,/2�=)q/(]3 2@3-5 6K3-q/0^2E=Uq/(]3ÝÜ ÷;·�Ð~ªXÀ�µHÄÃ¸�¶�kµ�µ � µ § ·Y²|¶�³�ÄÃµ%¶�¼�À�Æ µ%±�¶�»�µ»�®Ã¸y·.¶�Ä°®��m¶E²|®Ãª�¼ ²kªXªoÄ°¸3²kª¿³�·�®°ÄÃÀl¶�¼�®ÃÐ�¶�²|®°ªo¼�¸3¶�«�«Ykªo«�y®ù¶�²kµ ²kªÊ²|±�µ'Ð�ª�À�µÁÄ�Ä ¸�À�ªoÐ�¶�®Ã¼´¹�®°¼²k±�®Ã¸ § ¶�¸kµ�½c¶�®°f²k|¶�Ã § § ªo¼P²kkªoÄùÎ}Ô^É¦¸Ê¶�¼�µ � ¶�Ð~«�ÄÃµ�½�Æ'µJ±.¶m»oµ § kµÁ¶�²|µHÀ�¶�¼L¶�¼�®ÃÐ�¶�²k®Ãªo¼²k±.¶�²´¸y±�ª�Æf¸´²|±�µ�³cµH±.¶m»�®Ãªo´ª�Ë;²|±�µô¶�®Ã § |¶EË ²�Æf®È²|±�®°¼¢²|±Yµ ïfö ÉS©�÷¿ñë¶�kµm¶ ¶�¸ò²|±YµË�ªoyÐò¶�Ä5Ð~ªXÀ�µHÄ`®Ã¸�¸]²|µH«�«cµHÀ�²k±�kªo·Y¯o±�®È²|¸�¸]²�¶�²kµÁ¸�Ë�ªof¶b¯o®°»�µÁ¼h¸kµ}²¦ª�Ë0®°¼�«�·Y²k¸ÁÔ
TYÔ <l=U2E=U.J_a249�:�q/3�.u��2@�G2E&�5 6K3�24,pH�M?q/M	Ü 
Ê¶	�Á¶�kÀä¶�¼�¶�Ä°¬�¸k®°¸J²kµ § ±�¼�®°þU·�µÁ¸b²|±�¶�²l·�¸yµ³.¶ § ÍUÆ'¶�yÀh¸yµm¶� § ±¸y²�¶�y²^Æf®È²|±�¶l±.¶��m¶�yÀ�ªo·�¸^¸]²�¶�²kµ¿¶�¼�À�ÀYµH²|µHkÐ~®Ã¼�µS²|±�µÊµH»oµH¼P²|¸�²|±.¶E²§ ªo·�ÄÃÀðÄ°µm¶�À¿²|ª�²k±�®Ã¸V¸]²�¶�²kµ�Ô ï ±Yµ ¶�¼.¶�Ä°¬�¸y®Ã¸V¸y²|¶�y²k¸VË�kªoÐ�±.¶	�m¶�kÀ�¸?®ÃÀYµÁ¼P²|®¤�.µÁÀ À�·�y®Ã¼�¯�²|±Yµ«�yµÁÄ°®ÃÐ~®Ã¼.¶�]¬�±.¶	�Á¶�kÀh¶�¼.¶�Ä°¬�¸k®°¸^¶�¼�À®°À�µÁ¼P²|®¤�.µÁ¸^²k±�µÁ®°^«�yµ § ·Yk¸kª�k¸ÁÔ ï ±�µ¿®°¼YË�ªokÐ�¶�²k®Ãªo¼À�µHk®È»oµÁÀ�¶�³�ªo·Y²f³�ª�²|±¼�ª�kÐ�¶�Ä`¶�¼YÀhË�¶�®°ÄÃ·�yµÊ³�µÁ±.¶m»�®Ãª� § ¶�¼h³cµ¿·Y¸kµÁÀh²|ª�kµHÀ�µÁ¸y®Ã¯o¼²|±Yµ¸]¬X¸]²|µHÐÞ²|ª~«�kµ}»oµÁ¼P²¦ªo�Ð~®Ã¼�®°Ð�®��Áµ¦²k±�µð«�kª�³.¶�³�®°ÄÃ®°²ó¬~ª�Ë3²|±Yµ ±�¶	�m¶�yÀ�¸ÁÔ
ÓXÔ �K.G��qL2E=)qL(l3¹6K3�24,pH�M?q/M	Ü û.ªo]Æ^¶�kÀä¸kµÁ¶� § ±�²|µ § ±Y¼�®ÃþU·�µH¸�¸]²�¶�]²bÆf®°²|±�¶�¼�®Ã¼Y®°²|®Ã¶�²|®°¼�¯µ}»oµÁ¼P²L¶�¼�À!²|k¶ § µÖ®°²�Ë�ª�yÆ'¶�kÀ!®Ã¼�²k®ÃÐ~µ�Ô¥ø;µ}»X®Ã¶�²|®°ªo¼!¶�¼.¶�Ä°¬�¸k®°¸�®Ã¸¶ÿ¼�µHÆ ²ó¬X«�µÖª�ËË�ªo]Æ^¶�kÀ,±.¶	�m¶�kÀ�¶�¼.¶�Ä°¬�¸y®Ã¸¿²|µ § ±�¼�®ÃþU·�µ~Æ'µ~À�µ}»oµÁÄ°ªo«�µÁÀ ²k±.¶�² ®Ã¸ð¸k®°Ð�®°Äù¶�¦®Ã¼,®°²k¸ ¯�ªP¶�ÄÃ¸²kª�
¦É Ì ÷¿Â�¹�
¦É Ì ¶�kÀY¸C¶�¼YÀä÷¿Â�µÁk¶�³�®°ÄÃ®°²ó¬�¶�¼.¶�ÄÈ¬X¸y®Ã¸|Î}½�¶h»oµHy¬%¸k· §H§ µH¸k¸yË�·YÄ�¶�¼.¶�ÄÈ¬�¸k®Ã¸«�yª § µÁÀ�·Ykµ�·�¸kµHÀ ®°¼ô²|±�µ § ±�µHÐ�® § ¶�Ä�«Ykª § µÁ¸y¸J®°¼�À�·�¸]²|]¬oÔ�ø;µH»�®Ã¶�²|®°ªo¼�¶�¼.¶�Ä°¬�¸k®°¸ð¶�ÄÃÄ°ª�Æf¸yµm¶�¸yªo¼�®Ã¼Y¯�¶�³�ªo·Y²C²k±�µ´µI�5µ § ²|¸bª�Ëf¸y¬�¸y²kµÁÐ «�¶�|¶�Ð~µH²kµÁJÀ�µH»�®ù¶E²|®Ãª�¼�¸Cªo¼%²|±�µ § ªoÐ~«cª�Õ¼�µH¼P²|¸Á½^²k±.¶�²�®Ã¸H½'À�µ}²|µÁyÐ�®°¼�®Ã¼Y¯,Æf±�µ}²|±�µH´¶�¼YÀ�±�ª�Æ ±.¶	�Á¶�kÀY¸ § ¶�¼�kµH¸k·�ÄÈ²�Ë�yªoÐ(²|±Yµ¸]¬X¸]²|µHÐàªo § ªoÐ~«cª�¼�µÁ¼P²|¸fªo«�µÁk¶�²|®°¼�¯b®Ã¼h¶�¼®°Ð�«�µÁ]Ë�µ § ²fµH¼P»X®°kªo¼YÐ�µH¼U²ÁÔ
v Ô ��|-0^2@3}��&A&)(+&"6K3�24,pH�M?q/M	Ü 
¦·�Ð�¶�¼�¸=¶�kµ^¶�¼�ÀlÆf®ÃÄ°Ä § ªo¼P²|®°¼�·Yµ'²|ª;³�µ�¶�¼C®ÃÐ~«cªo]²�¶�¼P²«.¶�y²fª�Ë�¶�¼P¬¶�®° ²k|¶�Ã §ð§ ªo¼P²kkªoÄ`¸]¬�¸y²|µHÐ�Ô ï ±�µHkµ}Ë�ªokµ�½Ï¶�¼µ��cµ § ²k®°»�µ ¸k¶�Ë�µH²ó¬´«�kªo¯�|¶�Ð§ ¶�¼�¼�ª�²Êýy·Y¸y²~ÄÃª�ªoÍ%¶�²b²|±�µh¶�·X²|ªoÐ�¶�²|µHÀÿ«.¶�]²|¸�ª�ËS²|±�µ�¸]¬X¸]²|µHÐ ³Y·Y²�Ðl·�¸]² § ªo¼�¸y®ÃÀ�µH²k±�µ¿®ÃÐ~«.¶ § ²�ª�Ë�±�·YÐò¶�¼�µHkyªo�ªo¼�²|±�µð¸]¬X¸]²|µHÐ ¶�¼�À�²|±�µ¿µI�5µ § ²Sª�Ë�¸y¬�¸y²kµÁÐàÀ�µH¸k®°¯o¼ªo¼±U·�Ð�¶�¼�µÁykªoHÔt�ó¼ § kµÁ¶�¸kµHÀ ¶�·X²|ªoÐ�¶�²|®°ªo¼ô®°¼ § ªoÐ~«�ÄÃµ � ¸]¬�¸y²|µHÐ�¸ð±.¶�¸¿ÄÃµÁÀô²kª § ±.¶�¼�¯oµH¸®°¼Ö²k±�µ�±U·�Ðò¶�¼ § ªo¼P²|kª�ÄÃÄÃµHOÄ ¸¿kªoÄ°µ�¶�¼�À`½ § ª�¼U»�µÁy¸kµÁÄÈ¬o½3²|ªh¼�µHÆ�²ó¬�«�µÁ¸ ª�Ë>²|µ § ±Y¼�ªoÄÃª�¯�¬PÕ®°¼�À�· § µÁÀh±�·YÐò¶�¼µHkkª�ÁÔ=ü µ ¶�«Y«�kªP¶ § ±h²k±�®Ã¸�«�yªo³�Ä°µÁÐ ®°¼�²óÆ'ª�Æ^¶m¬�¸ÁÔ
ï ±�µz�.y¸y²¦®Ã¸f¶�Ð�µ}²|±�ª�ÀhÆ µJ¶�kµðÀ�µ}»oµÁÄ°ªo«�®°¼�¯~Ë�ª�S·Y¸k®Ã¼Y¯�ªo·YfË�ª�kÐ�¶�Ä`¸y¬�¸]²|µÁÐ Ð~ªXÀYµÁÄÃ¸²kª�À�µH²kµ § ²ðµHkyªo]Õw«�kªo¼Yµb¶�·Y²kªoÐò¶E²|®Ãª�¼hË�µÁ¶�²|·�yµÁ¸¿µÁ¶�kÄÈ¬L®°¼L²|±�µbÀYµH»oµHÄÃªo«YÐ�µH¼U²ð«Ykª § µÁ¸y¸Æf±�®°ÄÃµb¸y®Ã¯o¼�®¤� § ¶�¼U² § ±.¶�¼�¯oµÁ¸ § ¶�¼%¸y²k®ÃÄÃÄ0³cµ~Ðò¶�À�µ�Ô�ü µ~±.¶m»oµ~²�¶�Í�µÁ¼ Æf±�¶�² ±.¶�¸ ³cµHµÁ¼Ä°µm¶�y¼�µÁÀòË�yªoÐ «.¶�¸y²�¶ §Á§ ®ÃÀ�µH¼U²k¸�¶�¼�À�¸y®ÃÐl·YÄù¶�²kªo ¸]²|·�ÀY®ÃµÁ¸'³U¬ § ªo¯�¼�®°²k®°»oµ¦«�¸y¬ § ±�ª�ÄÃªo¯o®°¸y²k¸¶�¼YÀ § yµm¶�²kµÁÀÿ¶L¸yµH²Cª�Ë § y®°²kµÁk®Ã¶h²kªLÀ�µ}²|µ § ²�¶�·Y²kªoÐ�¶�²|®°ªo¼ÖÀ�µÁ¸y®Ã¯o¼ Ë�µÁ¶�²|·YkµÁ¸ ²|±.¶E²b¶�yµÄ°®ÃÍ�µHÄ°¬,²|ªÖ®Ã¼YÀ�· § µ±U·�Ð�¶�¼�µÁkyªok¸HÔ ï ±�µh®Ã¼YË�ªoyÐò¶E²|®Ãª�¼ «�yªXÀ�· § µÁÀäË�kª�Ð ²|±�®°¸KÎ�ÔOÒ1Í
Ð�ÔAÓ?×A@GÊIÑôÔAÓ�Ï	Ó]ÏCB ËUÊIÑ�Ê § ¶�¼ ³�µ~·Y¸kµÁÀ%²|ªhkµÁÀYµÁ¸k®°¯o¼%²k±�µ�¶�·Y²|ª�Ðò¶�²k®Ãªo¼ô²kªh²|¶�Í�µ~ªo·Y² ²|±YµµHkkª�]Õó®°¼�À�· § ®Ã¼�¯´Ë�µÁ¶�²|·YkµÁ¸ ªo;²kª�À�µH¸k®°¯o¼�²|±�µ~±U·�Ðò¶�¼XÕóÐ�¶ § ±�®°¼�µl®Ã¼P²kµÁyË�¶ § µ�½3ªo«�µÁk¶�²|ªo«�yª § µÁÀ�·YkµÁ¸H½�¶�¼�À²||¶�®Ã¼�®°¼�¯l«�yªo¯o|¶�Ð�¸^²kª~Ð~®Ã¼Y®ÃÐ~®��Áµf²|±Yµ µHkyªok¸HÔ

T



÷;·�J¸kµ § ªo¼�Àä¶�«Y«�kªP¶ § ± ²|ª�¸|¶�Ë�µ}²ó¬�¶�¼�¶�Ä°¬�¸k®°¸Jª�Ëf±�·YÐò¶�¼%µÁykªoJ®Ã¸ Ð�ªoyµ�Ä°®ÃÍ�µ § Äù¶�¸y¸k®ÈÕ§ ¶�Ä:±�·YÐò¶�¼ÖË�¶ § ²|ªoy¸C¶�¼�¶�Ä°¬�¸k®°¸ÁÔòûÏª�;²|±�®°¸Cø¿û�ü © ï É¿¾%¸]²|·�ÀY¬�½�Æ µ��.y¸y²JÄÃª�ªoÍ�µHÀ ¶E²²k±�µ~²ó¬�«�µÁ¸Jª�Ë^±U·�Ð�¶�¼,µÁkyªok¸ ®Ã¼Ö²|±Yµ § ·�kyµÁ¼P²lÉ ï ©�¸]¬�¸y²|µHÐ ¶�¼�À,²k±�µÁ¼%«cµHyË�ªoyÐ�µHÀ¶ § ª�Ð�«.¶�|¶�²k®°»oµð¶�¼.¶�Ä°¬�¸y®Ã¸�ª�Ë�²|±�µ § ª�¼U²kkªoÄ°ÄÃµHOÄ ¸�ýyªo³�Æf®°²|±�¶�¼�À�Æf®È²|±�ªo·X²;© ï É¿¾�ÔcñSªo]ÕÐ�¶�ÄÃÄÈ¬ò²k±�®Ã¸¦¸y²|µH«LÆ ªo·�ÄÃÀL³cµ Ë�ªoÄÃÄ°ª�Æ µÁÀ�³P¬�y·�¼�¼�®°¼�¯òµ � «cµHk®ÃÐ~µÁ¼P²k¸Ê²|ª�À�µH²kµÁkÐ~®Ã¼YµJ²|±YµµI�5µ § ²;ª�Ë0²|±Yµ § ±.¶�¼Y¯oµÁ¸¦ªo¼L±U·�Ð�¶�¼L«�µÁ]Ë�ªokÐ�¶�¼ § µ�Ô�
Sª�Æ µH»�µÁH½5²|±�µ ²|®°Ð�µ¿Ä°®ÃÐ~®°²�¶E²|®Ãª�¼�¸ª�Ëc²|±�®°¸:¸y²|·YÀY¬~À�®ÃÀ~¼�ª�²'¶�ÄÃÄ°ª�Æ�·�¸:²|ª «�µÁyË�ª�kÐ�²|±Y®Ã¸��.¼.¶�ÄÏ¸]²|µÁ«5Ô��ó¼�¸y²kµm¶�À`½�Æ'µSÀ�µH¸ § y®Ã³�µ¸yªoÐ�µ�yµÁÄ°µH»�¶�¼P²:±P¬X«�ª�²k±�µÁ¸yµÁ¸ ¶�¼�À~¶�¼�µ � «�µÁk®°Ð�µH¼P²�¶�Ä�«�¶�|¶�ÀY®Ã¯oÐ&Ë�ªo�µ}»�¶�ÄÃ·.¶�²k®Ã¼�¯;²k±�µÁ¸yµ±P¬�«cª�²|±�µH¸kµÁ¸HÔ
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§ ª�¼ § µH«Y²òË�ªoyÐò¶E²|®Ãª�¼ÿ¸y²�¶�¯oµ�ª�Ëð¶,«YkªEýyµ § ²m½'ÄÃ®°²y²|Ä°µ�À�µH²|¶�®ÃÄ�®°¸~·Y¸k·.¶�Ä°Ä°¬ä¶m»�¶�®°Äù¶�³�Ä°µ�¶�¼�À¢µm¶�yÄ°¬¶�¸y¸kµÁ¸y¸kÐ~µÁ¼P²|¸¦ª�Ë�±.¶	�m¶�kÀ�¸S¶�¼�Àhk®°¸kÍ´Ä°µH»�µÁÄÃ¸f¶�kµð¼�µ § µÁ¸y¸|¶�y®ÃÄ°¬´þ�·�¶�ÄÃ®È²�¶�²k®°»oµ;¶�¼�ÀhÄÃ®ÃÐ~®°²kµÁÀ`Ô�ó¼�¯�µÁ¼�µH|¶�Äv½�«cµHyË�ªoyÐ�®°¼�¯�¶�ÂÝ
¦É&®Ã¼P»oª�Ä°»oµH¸ �
ÑoÔSø;µ}²|µÁyÐ�®°¼�®Ã¼Y¯´Æf±.¶�² ±.¶	�Á¶�kÀ�¸ Ð~®Ã¯o±P²ðµ � ®°¸y²JÀ�·�k®°¼�¯ªo«�µÁ|¶E²|®Ãª�¼,ª�Ë'²|±Yµ�¸]¬X¸]²|µHÐ ¶�¼�À²k±�µÁ®°�kµÁÄÃ¶�²|®È»oµ¿Ð�¶�¯o¼�®È²|·�ÀYµ�Ô
Q ÔSø;µ}»oµÁÄ°ªo«�®°¼�¯Ê¯o·Y®ÃÀ�µHÄÃ®Ã¼YµÁ¸Á½�¸k«�µ § ®�� § ¶�²|®°ªo¼�¸Á½�kµÁþU·�®°kµHÐ�µH¼U²k¸Á½U¶�¼YÀbÀ�µÁ¸y®Ã¯o¼ § ªo¼�¸]²||¶�®Ã¼P²|¸0²kª³�µ¿Ë�ªoÄÃÄ°ª�Æ µÁÀ�®°¼¸y¬�¸y²kµÁÐ À�µÁ¸y®Ã¯o¼5Ô
RYÔ��ó¼�®È²|®Ã¶�²|®°¼�¯b¶ § ²|®Ãª�¼�¸^Ë�ªo^²|±Yµ § ªo¼P²|yªoÄVª�Ë�«.¶�y²k® § ·�Äù¶�'±.¶	�m¶�kÀ�¸HÔ
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V�Ô��óÀ�µH¼P²|®°Ë ¬�®°¼�¯¢Ð�¶�¼.¶�¯oµÁÐ~µÁ¼P²h¶�¼�À ²|µ § ±�¼�® § ¶�ÄðkµH¸k«�ªo¼�¸k®°³�®ÃÄ°®°²k®ÃµÁ¸~Ë�ªoh¶ § ²k®Ãªo¼�¶�¼�À k®°¸kÍ¶ §H§ µH«Y²�¶�¼ § µJ¶�¼�À�¶�¸k¸y·�k®°¼�¯b²|±.¶�²SµI�5µ § ²|®È»oµ § ª�¼U²kkªoÄV®°¸�µ � µÁ § ®°¸kµÁÀ�ª�»oµÁf²|±Yµ ±�¶	�m¶�yÀ�¸ÁÔ
d ÔSø;µ}²|µÁyÐ�®°¼�®Ã¼Y¯ô²|±�µ�Ðò¶�¯�¼�®°²k·�À�µ¶�¼�À § ªoÐ~«�Ä°µ � ®°²ó¬ÿª�ËÊ²|±YµL¸|¶EË�µH²ó¬ä«�yªo³�ÄÃµHÐ�¸�®°¼¢²|±Yµ«�yªo¯ok¶�Ð ¹�±�ª�Æ ÐC· § ±¢Ð�¶�¼.¶�¯oµÁÐ~µÁ¼P²b¶�¼�ÀäµÁ¼�¯o®°¼�µÁµHk®°¼�¯Ö¶�²k²kµÁ¼P²|®°ªo¼ÿ®Ã¸CkµÁþU·�®°kµHÀä²kªÐ~®Ã¼�®°Ð�®��Áµ¦¶�¼�À § ªo¼P²kkªoÄV±.¶��m¶�yÀ�¸�Î�Ô
ï ±�µ�kµH¸k·�ÄÈ²|¸�ª�Ë¿²|±�µôÂÆ
SÉë¶�yµô·�¸yµÁÀ�®Ã¼¢À�µH»�µÁÄ°ªo«�®Ã¼Y¯�¸y¬�¸y²kµÁÐ ¸k¶�Ë�µH²ó¬¢kµHþU·�®ÃyµÁÐ~µÁ¼P²|¸H½«�yµÁ«.¶�y®Ã¼�¯ÿ«�µÁ]Ë�ªokÐ�¶�¼ § µÖ¶�¼�À!À�µH¸k®Ã¯�¼ ¸y«cµ § ®¤� § ¶�²k®Ãªo¼Y¸Á½Êµ}»�¶�ÄÃ·.¶E²|®Ã¼Y¯ ²|±�µÖ¸]¬X¸]²|µHÐ À�µÁ¸y®Ã¯o¼`½²|µH¸y²J«�Äù¶�¼�¼�®Ã¼Y¯�½?«�kµH«.¶�k®°¼�¯ªo«�µÁ|¶E²|®Ãª�¼.¶�Ä�®°¼�¸y²kk· § ²|®Ãª�¼�¸Á½�¶�¼�À,Ðò¶�¼.¶�¯oµHÐ�µH¼U² «�ÄÃ¶�¼�¼�®°¼�¯�Ôn�ó¼¯oµH¼�µÁk¶�Äu½0²k±�µòyµÁ¸y·�Ä°²k¸l¸kµHy»oµ¶�¸l¶�Ë�k¶�Ð�µ}Æ'ª�kÍÖªoC³�¶�¸kµHÄÃ®Ã¼Yµ~Ë�ªoJÄù¶�²kµÁJ¶�¼.¶�ÄÈ¬�¸kµÁ¸l¶�¼�Àÿ¶�¸C¶

§ ±�µ § Í�Ä°®Ã¸]²^²|ªlµH¼�¸k·Ykµ;²|±�¶�²^Ð�¶�¼.¶�¯�µÁÐ~µÁ¼P²�¶�¼YÀò²|µ § ±�¼�® § ¶�Ä5yµÁ¸y«cªo¼Y¸k®Ã³Y®ÃÄÃ®È²|®°µÁ¸=Ë�ªo>¸|¶�Ë�µ}²ó¬ò²�¶�¸kÍU¸¶�yµ § ¶�ky®ÃµHÀhª�·Y²mÔ>ø;ªo®°¼�¯�¶�ÂÝ
SÉÛ®°¸S¶�¼L¶�³�¸kªoÄ°·Y²|µHÄ°¬ § k®È²|® § ¶�Äc¸y²|µH«L®°¼�¶�¼U¬´¸|¶�Ë�µ}²ó¬«�kªo¯�|¶�ÐË�ªof¶ § ª�Ð�«�Ä°µ � ¸y¬�¸y²kµÁÐhÔï ±�µ�ÂÝ
¦É¥¸]²�¶�]²|¸;Æf®°²k±ô²|±�µC±.¶	�m¶�kÀÖÄÃ®°¸y²mÔ ÷;·�c�.k¸]²¿¸y²kµÁ«ÖÆ^¶�¸;²kª�À�µH²kµÁyÐ�®°¼�µC®ÈË:¸k· § ±¶òÄ°®Ã¸y²¦¶�Ä°kµÁ¶�ÀY¬µ � ®°¸y²|µHÀ`Ô¦ü%µ § ªo·�Ä°Àx�.¼�Àô¼Yª´ÄÃ®°¸y²¦¶�¸k¸yª § ®ù¶�²kµÁÀLÆf®È²|±h²|±�µl© ï É;¾L«�kªEýyµ § ²¿¸yªÆ µ § ªo¼P²�¶ § ²|µHÀh¶C¸y¬�¸y²kµÁÐÞ¸k¶�Ë�µH²ó¬�µÁ¼Y¯o®Ã¼�µHµÁ�¶E²^²|±�µ;ûXÉÊÉ�Æf±�ªl²|ªoÄ°Àò·�¸�±Yµ;À�®ÃÀò¼�ª�²�ÍU¼�ª�Æ ª�Ë²|±Yµ¦µ � ®°¸y²kµÁ¼ § µÊª�Ë`¶ ±.¶��m¶�yÀòÄÃ®°¸y²=Ë�ªo:É ï ©ÊÔ�
¦µS¸|¶�®°À~²k±.¶�²>¸k· § ±�¶ Ä°®Ã¸]²:®Ã¸:¼�ª�² § ªoÐ~Ð~ªo¼�«�ÄÃ¶ § µÆf®°²k±�®Ã¼J²|±�µ�¶�¯oµÁ¼ § ¬o½U¶�ÄÈ²|±�ª�·�¯o±l±�µ'®Ã¸�Æ ªoyÍ�®°¼�¯¿±.¶�yÀl²|ª;¯�µH²=±.¶��m¶�yÀ�¶�¼.¶�ÄÈ¬X¸y®Ã¸�kµÁþU·�®°kµHÐ�µH¼U²k¸«�ÄÃ¶ § µHÀ´®Ã¼P²|ªC¼�µHÆ § ª�¼U²k|¶ § ²|¸HÔ:ü%µÊÄ°ªXª�Í�µÁÀ´¶�²'²k±�µð¾�¬�¸y²kµÁÐÞ¾X«cµ § ®¤� § ¶�²k®Ãªo¼~Ë�ªo�© ï É¿¾´Å ·�®ÃÄ°À
Q Æfy®°²k²kµÁ¼�³P¬ � � ï ºV®°¼ § ªoÄ°¼�º?¶�³�ªo|¶�²kªoy¬Ë�ªoS²|±�µlûXÉÊÉJÔ`ñSª�²¿ªo¼�ÄÈ¬h®Ã¸¦²k±�®Ã¸¦¸k«�µ § ®�� § ¶�²|®°ªo¼À�µ}»oªo®°À~ª�Ë5¶�¼U¬CÐ�µH¼P²|®Ãª�¼bª�Ë�¸|¶�Ë�µ}²ó¬lkµHþU·�®ÃyµÁÐ~µÁ¼P²|¸¦¹�µ}»oµH¼�¸k¶�Ë�µH²ó¬CkµÁþU·�®°kµHÐ�µH¼U²k¸:¼�ª�²=ÄÃ¶�³cµHÄÃµHÀ¶�¸ ¸k· § ± ³�·Y² ®Ã¼Ö²|±�µ~À�ª § ·�Ð~µÁ¼P²C¶�¼P¬UÆ^¶m¬YÎ}½�³Y·Y²C¾Xµ § ²|®Ãª�¼ÛRYÔ ÓX½ <C2EDF.G=IHg�.1C|-qL&).10^.13l=)M ½
§ ª�¼U²|¶�®Ã¼Y¸Sª�¼�Ä°¬�²|±�µ¿Ë�ªoÄ°ÄÃª�Æf®Ã¼�¯C¸kµÁ¼P²kµÁ¼ § µ �

a K4ÍIÙ�Í�Ï	Ù�Í³Ó>ÔxÊ�b4Í�ÐIÑ/ÏCBÆÊOÏ�×?ÍIÌ/Ë¡Ù�Í�cd@1ÑpÙ�ÍIÎ�ÍIÓ4ÌLÊ"×?ÔAÙfe ahg ÖjiIÍIË�ÔAÓ]Ò¡ÌkKEÏ	Ó�È ¸k® § ÉÌlK4Í�Ó>ÔAÙ ÎnÏCBlÊOÏ�×?ÍIÌ�ËnÙ�Í�cd@�ÑpÙ�ÍIÎ�ÍIÓ4ÌpÊ�×?ÔAÙnm gog Í�cd@1Ñ8b]Î�ÍIÓ4Ìqp
�ó¼�¶�À�ÀY®°²|®°ªo¼`½�¾Xµ § ²|®°ªo¼sRYÔÈÑ v ª�ËY²|±�µ^¸y«cµ § ®¤� § ¶�²k®Ãªo¼CÄù¶�³�µÁÄ°µÁÀ %�&).19e.�5�.13-9e.s2@3-5Ûk'&�qp=)q/9e24,/qL= H
�.1C|�q/&).10^.13l=)M ¸]²�¶�²kµÁ¸f²|±.¶E²

g BlB«Ù�Í�cd@1ÑpÙ�ÍIÎ�ÍIÓ4ÌLÊ�Ê�b4Í�ÐIÑ r`ÍæÒ}ÑpÓuÌkK4Í�Ò1ÔUÐJ@�Î�ÍIÓ4ÌªÖVs gntutwvyx*zC{|z`} KEÏC~	Í�Í�cd@EÏCBØiÍIÑ¤Õ#K1Ì�p
ü%µ § ±�µ § Í�µÁÀb¶�¯o¶�®Ã¼ÊÆf®È²|±¿²|±Yµ=¸y¬�¸y²kµÁÐ�¸|¶EË�µH²ó¬¿ª	Ã § µ:¶�²V²|±�µ:û�ÉÊÉ�²kª�À�µH²kµÁkÐ~®Ã¼Yµ0Æf±�µH²k±�µÁ?²|±Yµ¥y¼�ª�kÐ�¶�Ä5¸k¶�Ë�µH²ó¬�yµÁþU·�®°kµÁÐ~µÁ¼P²k¸æ¦~«�±�|¶�¸kµð®Ã¼h¾Xµ § ²k®Ãªo¼�RYÔ Ól±�µÁÄ°Àh¸yªoÐ~µ¿®ÃÐ~«cªo]²�¶�¼P²'Ð�µÁ¶�¼�®Ã¼Y¯ªo^Æ'¶�¸S¸k®ÃÐ~«�ÄÈ¬ò®°kkµHÄÃµ}»�¶�¼U²^®Ã¼�²|±�®°¸ § ªo¼P²kµ � ²;¶�¼�À�yµ § µÁ®°»�µÁÀh²|±�µ¿Ë�ªoÄ°ÄÃª�Æf®Ã¼�¯CkµÁ«YÄ°¬ �

� ªo·>Ä yµh·Y¼YË�ªoy²k·�¼.¶�²kµÁÄÈ¬ § ª�kkµ § ²�È ®°¼�¶�¸k¸y·�Ð�®°¼�¯ô²|±Yµh«Y±�|¶�¸yµ�®°¸b®ÃykµÁÄ°µH»�¶�¼P²�®Ã¼²k±�®Ã¸ § ª�¼U²kµ � ²æÉv½�¥y¼YªokÐ�¶�Ä^¸k¶�Ë�µH²ó¬äyµÁþU·�®ÃyµÁÐ~µÁ¼P²|¸�¦�¶�yµu¥ Q Ñ YeY ¦,yµÁþU·�®°kµÁÐ~µÁ¼P²k¸Ä°®ÃÍ�µ�¥]¼�ª�±�µm¶m»U¬ÄÃ®ÈË ²|®Ã¼Y¯�½X¼Yª~¸y±.¶�y« § ªok¼�µHk¸H½�µ}² § ÔS¦
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�w²0Æ'¶�¸ § ÄÃµÁ¶�VÆ'µ>Æ'µHkµ^¯oª�®Ã¼�¯�²|ª¦±.¶m»oµ'²kª¦ÀYª;¶¦«YkµÁÄ°®ÃÐ~®Ã¼.¶�y¬;±�¶	�m¶�yÀl¶�¼�¶�Ä°¬�¸k®°¸?ªo·�k¸yµÁÄÈ»oµÁ¸HÔü%µò¼�ª�²kµ�²k±.¶�²Jªo·�JÂÆ
SÉÞkµH¸k·�ÄÈ²|¸ ±.¶m»oµ´¼Yª�²l³�µÁµH¼�kµ}»X®°µHÆ µÁÀä¶�¼YÀ ²|±U·�¸J¸k±�ªo·YÄÃÀ�ªo¼YÄ°¬Ö³�µ²�¶�Í�µÁ¼¢¶�¸~¶�¼äµ � ¶�Ð~«�Ä°µ�Ô ï ±�µhÂÝ
¦É «�yª § µÁ¸y¸�¼�ª�kÐ�¶�ÄÃÄÈ¬%®°¼P»oªoÄÈ»oµÁ¸�®°¼U²kµÁ¼�¸y®°»�µhyµH»�®Ãµ}Æf¸�³U¬¶�«�«YÄÃ® § ¶�²|®°ªo¼�µ � «�µÁ]²|¸ò¶�¼�Àä²|±�µ¯oª�»oµHk¼�Ð~µÁ¼P²ò¶�¯oµH¼ § ®°µÁ¸~®Ã¼P»oªoÄÈ»oµHÀ`Ô ï ±Y®Ã¸�kµ}»X®°µHÆà«Ykª § µÁ¸y¸±.¶�¸ ¼�ª�²J³�µÁµÁ¼ À�ªo¼�µ�Ë�ªoðªo·�JÂÝ
¦ÉC½�¶�¼�À%Ðò¶�¼U¬ § ±�¶�¼�¯oµH¸JÆ ªo·�ÄÃÀ%«�kª�³.¶�³�ÄÈ¬�³cµ~kµHþU·�®ÃyµÁÀ³�µHË�ªoyµh®È²lÆ'¶�¸ò¶ §Á§ µH«Y²�¶�³�ÄÃµ´Ë�ªob·Y¸kµÆf®°²|±�¶�kµÁ¶�Ä�É ï © ·Y«�¯o|¶�À�µ�Ô��ó¼¢¶�À�À�®È²|®Ãª�¼`½=¸k· § ±�¶ÄÃ®°¸y²�Æ'ªo·YÄÃÀ!¼�ªoyÐò¶�Ä°Ä°¬ä³�µ § ªo¼P²k®Ã¼U·.¶�Ä°Ä°¬�·�«�À.¶�²|µHÀ�Æf®°²|±!¼�µ}Æ ±�¶	�m¶�yÀ�¸¶�¼�À!®°¼YË�ªokÐ�¶�²k®Ãªo¼¶�³�ªo·Y²�«YkµH»�®°ªo·�¸kÄÈ¬7®°À�µÁ¼P²|®¤�.µÁÀ�±�¶	�m¶�yÀ�¸´²|±Ykªo·�¯�±�ªo·Y²�¸]¬�¸y²|µHÐ À�µÁ¸y®Ã¯o¼5½¦®°Ð�«�Ä°µÁÐ~µÁ¼P²�¶E²|®Ãª�¼`½²|µH¸y²k®Ã¼�¯~¶�¼�ÀhµH»�¶�Ä°·.¶�²k®Ãªo¼`½X¶�¼�Àhªo«�µÁk¶�²|®°ªo¼`Ô ï ±�µHkµ}Ë�ªokµ�½�ª�·��ÄÃ®°¸y²�¸y±�ªo·�Ä°Àh³�µ § ª�¼�¸k®°À�µÁyµÁÀô¶�¸¶b¸y²|¶�y²k®Ã¼�¯�«�ªo®Ã¼P²fªo¼�ÄÈ¬oÔ÷;¼�µðª�Ë?²|±�µ"�.y¸y²f¸y²kµÁ«�¸S®Ã¼�ÀYµÁ¸k®°¯o¼�®°¼�¯�¶b¸|¶�Ë�µ}²ó¬UÕ § y®°²|® § ¶�Äc¸y¬�¸y²kµÁÐh½.µÁ¸y«cµ § ®ù¶�ÄÃÄ°¬~Æf±�µH¼�²|±Yµ¯oªP¶�Ä�®Ã¸¿²|ªhkµHÀ�µÁ¸y®Ã¯o¼,«.¶�]²|¸ ª�Ë'¶�¼%µ � ®Ã¸y²k®Ã¼�¯h¸y¬�¸]²|µÁÐh½0®°¸;²|ªhµÁ¸]²�¶�³�Ä°®Ã¸y± ¶�¸|¶EË�µH²ó¬,«cª�ÄÃ® § ¬�Ë�ª�µH»�¶�Ä°·.¶�²k®Ã¼�¯S·�«�¯ok¶�À�µH¸ÁÔ=û.ªo�µ � ¶�Ð~«�ÄÃµ�½�±�ª�ÆäÆf®ÃÄ°Ä�ÀYµÁ¸k®°¯o¼C²k|¶�À�µHª	�c¸0³�µ^Ðò¶�À�µU�¾X±�ª�·�ÄÃÀC²k±�µH¬¶�Ä°Ä�³cµ~Ð�¶�À�µlÆf®°²k±%yµÁ¸y«cµ § ²C²kª�«�ªo¸y¸k®Ã³YÄÃµ § ±.¶�¼Y¯oµÁ¸J®Ã¼,¸|¶�Ë�µ}²ó¬o½3µH»oµH¼ Æf±�µH¼ ²|±�ª�¸kµ § ±.¶�¼�¯oµH¸Ð�¶�¬h³�µC¸yÐò¶�Ä°Ä?®Ã¼ § ªoÐ~«.¶�k®°¸kªo¼h²|ª~²|±�µlª�²|±�µHÊ«�ªo¸k¸y®Ã³�Ä°µJ³�µÁ¼�µI��²|¸¿ª�Ë�²|±�µ § ±.¶�¼�¯�µU��¾�· § ±Ö¶«�ªoÄÃ® § ¬�Ð�®°¯o±P²�³cµð¸]²�¶�²kµÁÀh®Ã¼�²|µHkÐ~¸Sª�Ë �
ÑoÔfÉÞ«�ªo¸y¸k®Ã³YÄÃµò¯�ªP¶�Ä ¶ §Á§ ®ÃÀ�µH¼U²l|¶�²kµ´ªoC«Ykªo³.¶�³�®ÃÄ°®°²ó¬¢¹�·Y¸k·.¶�Ä°Ä°¬,¸y²|¶�²|µHÀÿ®Ã¼ ²kµÁyÐ�¸lª�ËðÑ Yk¶�®Ã¸yµÁÀ�²|ª�¸kª�Ð�µð¼�µH¯P¶�²|®È»oµð¼U·�Ðl³�µÁ|Î�ª�
Q Ô¦©'±.¶�¼�¯oµÁ¸V²kªf²k±�µ:¼.¶�²k·�kµ:ªoVÄ°µH»oµHÄPª�ËX±.¶	�m¶�kÀ�¸VÆf±�µHkµ:±.¶	�Á¶�kÀ ÄÃµ}»oµÁÄPÐ�¶m¬;³�µ=µH»�¶�Ä°·.¶�²|µHÀµH®°²|±YµÁ�þU·.¶�Ä°®°²�¶E²|®°»�µÁÄÈ¬òªo�þU·.¶�¼U²k®°²|¶�²|®È»oµÁÄÈ¬oÔ

�¦¸y®Ã¼�¯C¶J¯oªo¶�ÄÏ¶ §Á§ ®ÃÀ�µH¼P²^|¶E²|µSÐò¶�Í�µÁ¸ À�µ § ®Ã¸k®°ªo¼òÐ�¶�ÍU®Ã¼Y¯JµÁ¶�¸y¬�½X³�·X²'²|±Y®Ã¸>|¶�²kµ¦·�¸y·.¶�Ä°Ä°¬b®°¸ ¼�ª�²«�yµÁÀ�® § ²�¶�³�ÄÃµ;Ë�ªo^¶ § ªoÐ~«�ÄÃµ � ¸]¬X¸]²|µHÐ
®°¼¶�ÀY»�¶�¼ § µ ¶�¼�À § ¶�¼³�µ¿À�µH²kµÁyÐ�®°¼�µÁÀªo¼�ÄÈ¬ò²k±�kªo·Y¯o±µ � ²kµÁ¼�¸y®°»oµðµ � «�µÁy®ÃµH¼ § µð¶�¼YÀ´·�¸kµ2�HÔ:Â0¶�]²|® § ·�Äù¶�kÄ°¬bÆf±YµÁ¼´²|±Yµ¿¶ §Á§ ®ÃÀ�µH¼P²f|¶�²kµÊ®Ã¸'¶�ÄÃyµm¶�ÀX¬~»�µÁ]¬ÄÃª�Æð½�ÀYµH²|µHkÐ~®Ã¼�®°¼�¯lÆf±�µ}²|±�µH¦®È²�±.¶�¸ § ±.¶�¼Y¯oµÁÀh®Ã¸�«�ªo¸k¸y®Ã³�Ä°µ¿ªo¼�ÄÈ¬´ª�»oµHSÄ°ªo¼�¯b«�µÁy®Ãª�À�¸�ª�Ë�·�¸kµ�Ô�¦¸yµ�ª�Ë ²k±�µ�¸kµ § ªo¼�À,²ó¬�«cµ�ª�Ë «cª�ÄÃ® § ¬ôyµÁþU·�®ÃyµÁ¸ðÐ~ªokµbµH¼�¯o®Ã¼YµÁµÁy®Ã¼�¯Jýy·YÀ�¯oÐ~µÁ¼P²J¶�¼�ÀÖkµ}»X®°µHÆ³�·Y²~Ð�¶m¬�«�yª�»�®°À�µÐ�ªoyµ¶ §Á§ ·�|¶E²|µ®Ã¼YË�ª�kÐ�¶�²|®°ªo¼�·�«�ªo¼ÿÆf±�® § ±�²|ªÖ³.¶�¸yµÀ�µ § ®Ã¸k®°ªo¼�¸HÔ¢û.ªoµ � ¶�Ð~«�Ä°µ�½`¶�¸y¬�¸y²kµÁÐ § ±.¶�¼�¯oµl²|±�¶�²;yµÁ¸k·YÄ°²|µHÀ�®Ã¼ôª�¼�Ä°¬L¶ò¸kÐ�¶�Ä°Ä3®°¼ § yµm¶�¸yµl®Ã¼�Ë�·�µÁÄ�µIÃ § ®ÃµH¼ § ¬ªoÊ²k±�kª�·�¯o±�«�·X²ðÐ�®°¯o±P²;¼�ª�²ð³�µ § ªo¼�¸k®°À�µÁyµÁÀÖÆ'ª�y²|±PÆf±�®°ÄÃµl®ÈË>®°²¿¶�ÄÃ¸kª�yµÁþU·�®°kµÁÀ,¶�¼�®°¼ § yµm¶�¸yµ®Ã¼,«�®°ÄÃª�²[õ § ªo¼P²kkªoÄ°ÄÃµÁ § ªoÐ~Ðl·�¼�® § ¶�²k®Ãªo¼¢¹ Æf±�® § ±�®°¸JÍU¼�ª�Æf¼ ²kªL³�µò¶�¼�®ÃÐ~«cª�y²�¶�¼U²¿Ë�¶ § ²|ª�J®°¼É ï ©>ÕóyµÁÄÃ¶�²|µHÀL¶ §H§ ®°À�µÁ¼P²|¸|Î}Ô�ó¼,¶�¼P¬ § ¶�¸yµ�½`²k±�µbkµH¸k«�ªo¼�¸k®°³�®ÃÄ°®°²ó¬Ë�ªo;µH¸y²|¶�³�ÄÃ®°¸k±�®°¼�¯ò²k±�®Ã¸¿«�ªoÄÃ® § ¬hkµH¸y²k¸ðÆf®È²|±ô²k±�µ�ûXÉ¦É¶�¼�À�¼Yª�²'Æf®È²|±ò²k±�µ¿µÁ¼�¯�®Ã¼�µHµÁk¸'À�µÁ¸y®Ã¯o¼�®°¼�¯l·�«Y¯o|¶�ÀYµÁ¸'Ë�ªo ®°²ÁÔ:¾X· § ±h¶C«�ªoÄÃ® § ¬�Ð�¶m¬òµ � ®°¸y²f¶�¼�ÀÆ µJ¸y®ÃÐ~«�Ä°¬�Ð�®°¯o±P²�¼�ª�²f±�¶�»�µ § ªoÐ~µð¶ § yªo¸k¸S®°²�®°¼�²|±�µðkµÁ¶�À�®°¼�¯bÆ'µ ±.¶m»oµ À�ªo¼�µ�Ô
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ï ±�µò¼Yµ � ²C¸]²|µH«�®Ã¸¿²|ªh®ÃÀYµÁ¼P²|®ÈË ¬�«cª�²|µÁ¼P²k®ù¶�Ä=¸]¬X¸]²|µHÐ ±.¶��m¶�yÀ�¸ÁÔ�ó¼,²|±�µ~±.¶	�Á¶�kÀ%ÄÃ®°¸y²m½VÆ µ®Ã¼ § ÄÃ·YÀ�µÁÀhªo¼�ÄÈ¬´²|±�µJ±.¶	�Á¶�kÀ�¸SkµHÄù¶�²kµÁÀ²|ª ïfö ÉS©�÷¿ñÛªo«cµH|¶�²k®Ãªo¼Y¸¦¶�¼�ÀLµ}»oµÁ¼�²|±�µH¼ § ª�¼ § µH¼XÕ²|k¶�²|µHÀôªo¼L¶�·Y²|ª�Ðò¶�²k®Ãªo¼h¶�¸y«cµ § ²k¸¿¶�¸¦²k±�®Ã¸fÆ'¶�¸Ê²|±YµJË�ª § ·�¸¦ª�Ë�²|±YµCÀ�µHÐ�ªo¼Y¸y²|k¶�²|®°ªo¼h«�kªEýyµ § ²ÁÔü%µ ®°À�µÁ¼P²k®��.µHÀh¸y® � ±�¶	�m¶�yÀ�¸�¸ �
ÑoÔfÉ&«.¶�®°^ª�Ë § ªo¼P²kkªoÄ°ÄÃµÁÀh¶�®° § |¶�Ë ²^»�®°ªoÄù¶�²kµ;Ð~®Ã¼�®°Ðl·�Ð�¸kµH«.¶�|¶E²|®Ãª�¼h¸]²�¶�¼YÀ.¶�kÀY¸ÁÔ
Q ÔfÉ § ªo¼P²kkªoÄ°ÄÃµÁÀ�¶�®° § k¶�Ë ²>µÁ¼P²|µHk¸'¶�¼ò·�¼Y¸|¶�Ë�µÊ¶�²|Ð~ªo¸k«Y±�µÁy® § kµH¯o®Ãªo¼ô¹�¸y· § ±�¶�¸>À.¶�¼�¯�µÁkª�·�¸® § ®Ã¼Y¯ § ªo¼�ÀY®°²|®°ªo¼�¸H½YÆf®Ã¼�À¸y±�µm¶�S¶�yµm¶�¸H½�²|±U·�¼�ÀYµÁk¸]²|ªoyÐ § µHÄÃÄÃ¸|Î}Ô
RYÔfÉ § ª�¼U²kkªoÄ°ÄÃµHÀ¶�®Ã § |¶EË ²�µÁ¼P²|µHk¸SkµH¸y²|y® § ²|µÁÀ�¶�®°k¸k«�¶ § µ¿Æf®°²k±�ªo·Y²S¶�·Y²|±�ª�k®��Á¶�²|®°ªo¼`Ô
V�ÔfÉ § ªo¼P²|yªoÄÃÄ°µÁÀ�¶�®Ã § k¶�Ë ²Ê¯�µH²|¸S²|ª�ª § ÄÃªo¸yµJ²|ªò¶�� � µÁÀ�ª�³�¸y²|¶ § Ä°µCªof²|µHk|¶�®Ã¼Lª�²|±�µH¦²|±�¶�¼¶b¸|¶EË�µ «�ªo®°¼U²fª�Ë�²kªo· § ±�À�ª�Æf¼�ªo¼h²k±�µ ¶�¸k¸y®Ã¯o¼YµÁÀk·�¼PÆ'¶m¬oÔ
d ÔfÉ § ªo¼P²kkªoÄ°ÄÃµÁÀL¶�®Ã § k¶�Ë ²¦¶�¼�Àô¶�¼ô®Ã¼P²|y·�À�µHl¹�¶��¿û ö ¶�®Ã § |¶�Ë ²SÆf±�ª�¸k±�ªo·YÄÃÀô¼�ª�²Ê³�µC®°¼§ ªo¼P²|kª�ÄÃÄÃµHÀ¶�®Ãy¸k«.¶ § µ�Î'»�®Ãª�Äù¶�²kµ;Ð�®°¼�®ÃÐC·�Ð�¸kµÁ«�¶�|¶�²k®Ãªo¼¸]²�¶�¼�À�¶�kÀ�¸HÔ
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Ñ d	Y ³�ª � µH¸ÁÔ�û.ªo]²|·�¼�¶�²|µHÄ°¬o½V²k±�µ�ª�²|±�µHJ³Y|¶�¼ § ±YµÁ¸ðÆf®ÃÄÃÄ0³cµ�»oµHy¬Ö¸k®°Ð�®°Äù¶�H½5Æf®°²k±%ª�¼�Ä°¬L¸kÐ�¶�ÄÃÄ§ ±.¶�¼Y¯oµÁ¸�²|ª,kµIÅ.µ § ²�²k±�µ«.¶�y²k® § ·�Äù¶�b±�¶	�m¶�yÀ § ¶�·�¸yµ�³�µÁ®°¼�¯ÖµH»�¶�ÄÃ·�¶�²|µHÀ`Ô�û�®Ã¯o·�yµ Q ¸k±�ª�Æf¸²|±YµC±�®°¯o±�µÁ¸]²;Ä°µH»oµHÄ�ª�Ë�²|±�µJË�¶�·�Ä°²f²kkµÁµ Ë�ªof²|±�µt��k¸y²Ê±.¶	�Á¶�kÀ1Ç�ÄÃªo¸y¸¦ª�Ë=kµHþ�·Y®ÃkµHÀô¸kµH«.¶�k¶�²|®°ªo¼³�µH²óÆ µÁµÁ¼ § ªo¼P²|yªoÄÃÄ°µÁÀ¶�®° § |¶�Ë ² ¹�¶�ÄÃ¸yª § ¶�Ä°ÄÃµÁÀ¶³Ó>ÍæÏ	ÙAÈ�ÎsÑ�Ê�Ê�Ï1Ð�ÐIÑ/Ò1ÍIÓ4Ì`ª�fñ � ÉS©�Î�Ôû0®Ã¯�·�kµ�Rð¸k±�ª�Æf¸�¶�¼~µ � ¶�Ð~«�Ä°µSª�Ë?¶ Ä°ª�Æ'µH]ÕóÄ°µH»�µÁÄÏ«.¶�]² ª�Ë`²|±�µfË�¶�·�ÄÈ²=²|yµÁµfË�ªo>²k±�µ¦ñ � ÉS©±.¶	�Á¶�kÀ5Ô�ÉÊ¼ÿ®ÃÐ~«�ªoy²|¶�¼P²CþU·�µH¸y²|®°ªo¼ÿ®Ã¼�¶�¼P¬�¸k· § ±�µ � µÁ § ®Ã¸yµ�®Ã¸JÆf±YµÁ¼ÿ²|ª�¸]²|ªo«ÿµ � «�¶�¼�À�®°¼�¯²|±Yµ´¼�ª�À�µÁ¸HÔ�©'ªoÐ~«�Ä°µ � ¸y¬�¸y²kµÁÐ Ë�¶�·�Ä°²J²|kµHµÁ¸ § ªo¼P²�¶�®°¼�®Ã¼�¯�ªo¼�ÄÈ¬�¶�Ë�µ}Æ ¼YªXÀ�µH¸CÆf®ÃÄ°Ä ¼Yª�²b³�µ»oµHy¬�·�¸kµ}Ë�·�ÄuÔ ï ±Yµ;Ð�ª�kµSÀ�µH²|¶�®ÃÄÏ®Ã¼ § ÄÃ·YÀ�µÁÀ´®°¼�²k±�µ¦Ë�¶�·YÄ°²>²|kµHµ¿¶�¼�À�²|±�µ¦Ð�ªoyµS²k±�µÊ¼YªXÀ�µH¸�¶�yµkµI�.¼�µHÀ`½c²k±�µCÐ~ªokµ ®Ã¼XË�ªokÐ�¶�²|®°ªo¼´Æf®ÃÄ°Ä?³cµJ¶m»�¶�®ÃÄù¶�³�ÄÃµ;²kªò²|±�µJÀ�µÁ¸y®Ã¯o¼YµÁk¸SË�ªoSµÁÄÃ®°Ð�®°¼.¶�²k®Ã¼�¯lª�
§ ª�¼U²kkªoÄ°ÄÃ®°¼�¯C²|±Yµ ±�¶	�m¶�yÀ�¸ÁÔ�ó¼YË�ªoyÐò¶�²k®Ãªo¼hË�kªoÐà²k±�µCË�¶�·�ÄÈ²Ê²kkµÁµ § ¶�¼�³�µl·�¸yµÁÀ�²|ª´¯�µÁ¼�µH|¶�²kµl¸|¶�Ë�µ}²ó¬PÕókµHÄù¶�²kµÁÀ�¸]¬X¸]²|µHÐkµHþU·�®ÃyµÁÐ~µÁ¼P²|¸h¶�¼�À!À�µH¸k®°¯o¼ § ªo¼�¸]²|k¶�®Ã¼P²|¸HÔ �:¶ § ± ª�Ëð²|±�µÖÄÃµÁ¶�Ë ¼�ª�À�µÁ¸®Ã¼7²k±�µô²|yµÁµ¢¹�ª��¶±�®°¯o±�µÁ[ÕóÄ°µH»oµHÄf¼�ªXÀYµ�²|±�¶�²òÄ°µm¶�ÀY¸�²|ª,²|±.¶E²òÄ°µm¶�Ë¿¼YªXÀ�µmÎ~¸y±�ªo·�Ä°À�³�µ�²|k¶ § µÁ¶�³�Ä°µh²kªÿ¶%À�µH¸k®°¯o¼§ ±.¶�k¶ § ²kµÁy®Ã¸y²k® § ²k±.¶�²JÆf®ÃÄÃÄ:µHÄÃ®ÃÐ~®Ã¼�¶�²|µ�ªo § ªo¼P²|yªoÄ'®È²m½0ª�b¶LÀ�µ § ®Ã¸y®Ãªo¼ Ðl·�¸y²l³cµ´Ð�¶�À�µ~²|±.¶E²²|±Yµ¦y®Ã¸kÍbª�Ë`²|±.¶E² § ªo¼�À�®È²|®Ãª�¼~ª §Á§ ·�ky®Ã¼�¯ Æf®ÃÄ°Ä�³cµ¦¶ §H§ µÁ«X²|µÁÀ,¹�µ � ¶�Ð~«�ÄÃµH¸'¶�kµS«�kª�»�®ÃÀ�µHÀò®°¼�²|±Yµï ©'É¿¾h¸|¶�Ð~«�ÄÃµ ®Ã¼P²kµÁ¼P²Ê¸y«cµ § ®¤� § ¶�²k®Ãªo¼ § ªo¼P²|¶�®Ã¼�µHÀô®Ã¼hÉÊ«Y«cµH¼�À�® � û=Î�Ô��ó¼ôµÁ®È²|±�µH¦µ}»oµH¼U²Á½5²|±YµÐ~®°²|®°¯P¶�²k®Ãªo¼�Ë�¶ § ²kªofªo^²|±Yµ yµm¶�¸yªo¼Ë�ªo�k®°¸kÍ´¶ §Á§ µH«Y²�¶�¼ § µJÐl·�¸y²f³�µðÀ�ª § ·�Ð~µÁ¼P²|µHÀ`Ôû.kµÁþU·�µH¼P²|Ä°¬�½:«�kªo³�¶�³�®ÃÄ°®°²k®ÃµÁ¸ ¶�yµ�¶�²y²�¶ § ±�µHÀ�²|ªô²k±�µ´ÄÃµÁ¶�Ëf¼�ª�À�µÁ¸Cª�Ë¦¶�Ë�¶�·�ÄÈ²C²|yµÁµ�¶�¼�Àä¶«�yªo³.¶�³�®°ÄÃ®È²ó¬ § ¶�Ä § ·�ÄÃ¶�²|µHÀ¢Ë�ªo�²|±YµLkª�ª�²�±.¶	�Á¶�kÀ`Ô�ÉÊÄÈ²|±�ªo·Y¯o±¢²k±�®Ã¸�²|µ § ±�¼�®ÃþU·�µ�®°¸~»�µÁ]¬�µ}ËùÕË�µ § ²|®È»oµ~®Ã¼Ö¸y¬�¸y²kµÁÐ~¸CÐ�¶�À�µ�·�«,ª�Ë^±�¶�kÀYÆ'¶�yµ § ªoÐ�«�ªo¼�µH¼P²|¸ðÆf±�ªo¸kµ�Ë�¶�®°ÄÃ·�yµb|¶�²kµÁ¸ ¶�kµ�Æ µÁÄÃÄÍU¼�ª�Æf¼`½5®È²S®Ã¸fÐ�ª�kµð«�kª�³�ÄÃµHÐò¶�²k® § Æf±�µH¼�¶�«�«YÄÃ®ÃµHÀh²kª § ªoÐ�«YÄÃµ � ¸y¬�¸y²kµÁÐ~¸ÊÆf®°²k±�¸yª�Ë ²óÆ^¶�kµCª�±U·�Ð�¶�¼ § ªoÐ�«�ªo¼�µH¼P²|¸Sªo�Æf±�µÁyµJ²|±YµCÄÃµÁ¶�Ë�¼�ªXÀYµÁ¸;¶�kµ ¼�ª�²¦¶�ÄÃÄ�¥[Ë�¶�®ÃÄ°·�kµH¸ÁÔW¦Û�ó¼�²k±�µl¶�²y²|µHÐ�«Y²²|ª~¯oµ}²Ê¶ § ¶�Ä § ·YÄù¶�²kµÁÀh«�kªo³�¶�³�®ÃÄ°®°²ó¬�½Y¸kª�Ð�µ}²|®ÃÐ~µÁ¸f¶ §Á§ ®°À�µÁ¼P²k¸Êªof±.¶	�Á¶�kÀY¸S²k±.¶�²SÀ�ª~¼�ª�²SkµH¸k·�ÄÈ²Ë�kª�Ðí¸y®ÃÐ~«�ÄÃµ § ªoÐ~«�ªo¼�µÁ¼P²¦Ë�¶�®ÃÄ°·�kµH¸;¶�yµlªoÐ~®°²k²kµÁÀhË�kªoÐ ¸k· § ± ¶�¼�¶�Ä°¬�¸kµH¸;®Ã¼�²|±�µl®°¼P²|µÁyµÁ¸]²¿ª�Ëªo³Y²|¶�®Ã¼Y®Ã¼�¯C¶l«�kªo³�¶�³�®ÃÄ°®Ã¸]²|® § ¶�¸y¸kµH¸k¸kÐ~µÁ¼P²ÁÔ^¾�¬�¸]²|µÁÐÞ¶ §Á§ ®ÃÀ�µH¼U²k¸Á½�Æf±�® § ±�kµH¸k·�ÄÈ²^Ë�kªoÐ À.¶�¼Y¯oµÁ[Õªo·�¸S®Ã¼P²kµÁ|¶ § ²|®°ªo¼�¸S³cµ}²óÆ'µHµÁ¼ § ªoÐ~«cªo¼YµÁ¼P²|¸¦|¶�²k±�µÁ § ªoÐ~«�ªo¼�µÁ¼P²SË�¶�®ÃÄ°·�kµH¸Á½Ï¶�yµJ¼Yª�²S®Ã¼ § ÄÃ·�À�µHÀ®Ã¼¸y· § ± § ¶�Ä § ·�Äù¶�²k®Ãªo¼Y¸^¶�¼�À5½.®Ã¼�Ë�¶ § ²Á½.¶�yµ ¼Yª�²�Æ'µHÄÃÄVyµÁ«�yµÁ¸kµH¼P²|µÁÀL®Ã¼�²|±�µ § ·�kyµÁ¼P²fË�¶�·�Ä°²'²|kµHµË�|¶�Ð�µ}Æ'ªoyÍÏÔ

ï ±�µÁyµ ®°¸ § ªo¼P²|yª�»�µÁy¸y¬z®°¼ ²k±�µ § ªoÐ~«�·Y²kµÁ¸ § ®ÃµÁ¼ § µ § ªoÐ~Ðl·�¼�®È²ó¬!¶�¸²|ª�±�ª�Æ�Ë�¶�®ÃÄ°·�kµ|¶E²|µÁ¸�Ë�ªo�¸yª�Ë ²óÆ'¶�kµ,¸k±�ª�·�ÄÃÀ ³cµÖÀ�µ}²|µHkÐ~®Ã¼�µHÀ ª�Á½Ê®°¼�À�µHµÁÀ`½ÊÆf±YµH²|±YµÁh¸k· § ±�Ë�¶�®ÃÄÃ·Ykµôk¶�²|µH¸µH»�µÁ¼ÿÐ�¶�Í�µ�¸kµH¼�¸kµòË�ª�J¸yª�Ë ²óÆ^¶�kµ�½�Æf±�µÁyµ´µÁykªoy¸l¶�yµ�³.¶�¸k® § À�µH¸k®Ã¯�¼^ÅÏ¶mÆf¸b¶�¼�À,²|±�µ�kµH¸k·�ÄÈ²ª�Ë=±U·�Ð�¶�¼ôÐ~®Ã¸]²�¶�Í�µÁ¸¦|¶�²k±�µÁS²|±.¶�¼L«�±P¬X¸y® § ¶�Ä0«�±YµÁ¼�ªoÐ~µÁ¼�¶YÔ���»�µÁ¼Ö®°Ë�²|±�µl³�¶�¸k® §J§ ªo¼ § µH«Y²¿®°¸³�µÁÄÃ®°µH»�µÁÀ`½`²k±�µ�Ð�ª�À�µÁÄ°¸Ê«�yªo«�ªo¸kµHÀ,Ë�ªoÊÐ�µÁ¶�¸k·�y®Ã¼�¯�¸yª�Ë ²óÆ'¶�kµ�kµHÄÃ®Ã¶�³�®ÃÄ°®°²ó¬�±�¶�»�µ�¼Yª�²¿«�yª�»�µÁ¼²|ª ³�µS»�µÁy¬�¶ §H§ ·�k¶�²|µ¦®Ã¼~«�|¶ § ²|® § µ�Ô��ó¼´¶�ÀYÀ�®°²k®Ãªo¼`½P¼Yª�² ¶�ÄÃÄ.¸yª�Ë ²óÆ^¶�kµÊ³�µÁ±�¶�»�®°ªo:®Ã¸:±.¶	�Á¶�kÀ�ª�·�¸¸kª�¸y®ÃÐ~«�Ä°¬~µÁ¸]²|®°Ðò¶�²k®Ã¼�¯ ²|±�µð«�yªo³.¶�³Y®ÃÄÃ®È²ó¬b²|±.¶E²f¸kª�Ë ²óÆ'¶�kµ;Æf®°ÄÃÄ�À�ª�¸kªoÐ~µH²k±�®Ã¼Y¯l²|±.¶�²'»X®°ªoÄù¶E²|µÁ¸®°²k¸J¸y«cµ § ®¤� § ¶�²k®Ãªo¼,®Ã¸ ¼�ª�²C¶Ð�µÁ¶�¸k·�yµòª�Ë Æf±�µH²k±�µÁC®°²ðÆf®ÃÄ°Ä=À�ªL¸yªoÐ�µ}²|±�®°¼�¯hÀ.¶�¼�¯oµHkªo·Y¸ÁÔ³�ó¼Ë�¶ § ²m½YÐ~ªo¸]²�¶ §H§ ®ÃÀYµÁ¼P²|¸�yµÁÄù¶E²|µÁÀ�²|ªb¸kª�Ë ²óÆ^¶�yµð¶�k®°¸kµ¦³cµ § ¶�·�¸yµ;²|±�µÊ¸k«�µ § ®¤� § ¶E²|®Ãª�¼´Æ^¶�¸«ÅÏ¶mÆ'µHÀ`½«�µÁk±�¶�«�¸C®°¼,Ë�¶�®ÃÄÃ®°¼�¯´²|ªh¸k«�µ § ®°Ë ¬ÖÆf±.¶�² ²|ª�À�ªL®°¼ ¶h«.¶�]²|® § ·�Äù¶� § ¶�¸yµ � É Ð�µÁ¶�¸k·YkµÁÐ~µÁ¼P²Jª�ËÆf±�µ}²|±�µH�²|±Yµ>¸yª�Ë ²óÆ'¶�kµ>³cµH±.¶m»�®Ãªo § ª�Ð�«�Ä°®ÃµH¸`Æf®°²|±ð²|±Yµ ¸y«cµ § ®�� § ¶�²k®Ãªo¼ð®Ã¸V²k±�µÁyµHË�ªoyµ ·�¼YkµÁÄÃ¶�²|µHÀ²|ªb²k±�µð«cª�²kµÁ¼P²|®Ã¶�Ä § ªo¼P²|k®°³�·Y²k®Ãªo¼ª�Ë3²|±�µð¸yª�Ë ²óÆ^¶�kµ¿²|ª�¶ §Á§ ®ÃÀ�µH¼P²|¸ÁÔ
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É|Ê,ËÍÌÌ¨ÎÐÏ�ÑnÒkÎÐÓÁÔÖÕ
ÓnÎÐÏÍÎ Ón×ÍÓÙØÖÎ Ú�Ú¯ÔÖÊ,ÔÖÏ�ÉÔÛÎÐÏÁÒ�ÜÍÊ,ÔÍÌ|Ü�ËÖÝ Ø
ËÖÊ�É!ËÖÏ�ÞÔÖÊ,ÑÖÎÐÏ�ÑnËÖß�ÔÖÊ,àhÒkÎ ËÖÏ�ÌPÞ¨Î ËÖÝ àÍÒ¯Ô
ËÖÏ§ØÖÎ Ú�Ú¯ÔÖÊ,ÔÖÏdÒÖÊ�×ÍÏ�á¶àÍâÌ;Î ÏnÎÐÏ�Ò�ÔÖÊ8ÌÔÍÉÒ�Î Ï�Ñ
ã á¶ËnàÖÎ Ê8É¨Ê,àÍÚ¯ÒÖÝ àÖÏ�ØÖÎ ÏdÑ�ÉËÖÏdÌÔÍÉ¨×�Ò�Î ÞÔÖÝ â

ÌÒ¯àÍÑÍÑÍÔÖÊ,ÔÍØ�Õ
Ê�×ÍÏ�á¶àÍâÌ;Ï�ËÍÒÍÌ|ß�àÍÒkÎ àÖÝÐÝ â
àÖßÍßÍÊ8ËÍàÍÉ¨Ü§Ò�ËÛß�àÖÊ,àÖÝÐÝ ÔÖÝ
ã á¶Ë�àÖÎÐÊ,É¨Ê8àÍÚ�ÒhËÖÏÁÚ�Î Ï�à�Ý

ä Ï§àÖÎÐÊ,É¨Ê8àÍÚ�ÒÍÚ¯àÖÎ Ý ÌPÒ�ËÛÓÁà�å
Ô
Ò�×ÍÊ�Ï§Ú�Ê,ËÖÓçæ�àÍÌÔnÒ¯Ë�Ú�Î ÏdàÖÝ
àÖßhßÍÊ,ËÍàÍÉ¨ÜhÕ

ä Ï§àÖÎÐÊ,É¨Ê8àÍÚ�ÒÍÞ¨Î ËÖÝ àÍÒ�ÔÍÌPÒ�Ü�ÔèÏ�Ë�Ï�é

Î ÌPÉËÖÏ�ØÖ×�ÉÒ�Î ÏdÑèÎÐÏ�ØÍÔÖß�ÔÖÏ�ØÍÔ�Ï�ÒÖê�ë�ì
Ò�Ê,àÖÏdÌÑÖÊ,ÔÍÌÌ|Î ËÖÏ§íËÖÏ�Ôná¦ÜÍÎ Ý Ô�à�Î Êlß�ËÖÊ,Ò

àÖßhßÍÊ,ËÍàÍÉ¨ÜdÔÍÌÇÒ¯ËèßdàÖÊ,àÖÝÐÝ ÔÖÝ!Ê�×ÍÏ�á¶àÍâÌ¨Õ

î;ï

ð Î ËÖÝ àÍÒ�Î ËÖÏ§ËÍÚÍØÖÎ ÌÒ¯àÖÏ�ÉÔnËÖÊ�ÒkÎÐÓÁÔ
ÌÔ�ß�àÖÊ,àÍÒ�Î ËÖÏnæ�ÔÍÒ¯á¶ÔÍÔÖÏÁÌ!ÒkÊ,ÔhàÖÓÁÌ
ËÍÚÍà�Î Ê8É¨Ê,àÍÚ¯ÒÖÝ à�Ï�ØÖÎ Ï�ÑnËÖÏ§ØÖÎ Ú¯Ú¯ÔÖÊ,ÔÖÏ�Ò
Êl×ÍÏ�á¶àÍâÌ

î;ï

ä ß�à�Î Ê�ËÍÚÍÉËÖÏdÒkÊ8ËÖÝ Ý ÔÍØnàÖÎ Ê8É¨Ê,àÍÚ¯ÒÍÞ¨Î ËÖÝ àÍÒ¯Ô
Ó�ÎÐÏÍÎÐÓ�×ÍÓÙÌ!ÔÖß�àÖÊ,àÍÒ�Î Ë�ÏÁÌÒ¯àÖÏ�ØÍàÖÊ8ØÍÌ¨Õ

ð Î Ë�Ý àÍÒ�Î ËÖÏ§ËÍÚÖÓnÎ ÏhÎ Ón×ÍÓ
ÌÔÖß�àÖÊ8àÍÒkÎ ËÖÏnæ�ÔÍÒ¯á¥ÔÍÔÖÏ§àÖÊlÊ�Î ÞàÖÝ

Ú�Ê,ËÖÓçÏ�ÔÍàÖÊlæ�âPÚ�ÔÍÔÍØÍÔÖÊ�à�Î Ê�ßdËÖÊ,Ò¯Ì¨Õ
Ò�Ê,àÍÚ¯ÚkÎ ÉÇàÖÏdØ�ØÍÔÖßdàÖÊ,Ò�×ÍÊ,ÔnÒkÊ8àÍÚ�Ú�Î É

ð Î ËÖÝ àÍÒkÎ ËÖÏ§ËÍÚÖÓ�ÎÐÏÍÎÐÓ�×ÍÓ
ÎÐÏ�é�Ò�Ê,àÖÎÐÝ
ÌÔÖßdàÖÊ,àÍÒ�Î ËÖÏ§á¦ÜÍÎ Ý Ô
ËÖÏ§Ú�Î Ï�àÖÝ�àÖßÍßÍÊ,ËÍàÍÉ|ÜÁÒ¯Ë�Ì!àÖÓÁÔ
Ê�×ÍÏ�á¶àÍâ¨Õ

û0®°¯o·�kµ Q � 
S®Ã¯o±�µH¸y²�Ä°µH»oµHÄ^ª�Ëf²|±Yµ´Ë�¶�·�Ä°²C²|kµHµ´Ë�ªolÄ°ªo¸k¸lª�ËÊyµÁþU·�®ÃyµÁÀä¸kµH«.¶�k¶�²|®°ªo¼ÿ³cµ}²óÆ'µHµÁ¼§ ª�¼U²kkªoÄ°ÄÃµHÀ�¶�®Ã § |¶�Ë ²

Ñ?V



ñuò�ó�ôlõÄò�ö ö ÷�õ¨ø ùJùCúª÷#ù
û#ü#ü õ�ò ü õ�ø û ô8÷©ù ü ÷#÷#ý
û ý#þCø ù�ò%õÄÿ û óªý ü ø ö ò2ô
õÄ÷��J÷�ø þJ÷#ùoø ô���úªô2ý#ò#÷#ù
óªò#ô��8ò�ö ö ò��Àø ô��

ñuò�ó�ôlõÄò�ö ö ÷�õ¨ø ó�ù�ô�õyú��Jôlø ò�óªùZý#ò;óªò#ô�� û úªùJ÷
û ø õ��Cõ û �,ô#ô8ò
	 û�� ÷ óª÷��J÷#ùJù û õ�ÿZù ü ÷#÷#ý��� û ó��#÷��

ñ6ò�óªôlõ�ò�ö ö ÷�õ!ý2ò#÷#ù
ó�ò#ô�ø ù�ùCúª÷Pù ü ÷#÷#ý
û ý#þCø ùJò�õ�ÿ

ñuò�ó�ôlõÄò�ö ö ÷�õ¨ø ùJùCúª÷#ù
ô�� û ô#ý#ò2÷#ùoóªò#ô
ù ü ÷#÷#ý û ý2þÍø ùJò�õ�ÿ

û þJò�ø ý©ùJ÷ ü#û õ û ôlø ò�ó
þÍø ò�ö û ôlø ò�ó��

ñuò�ó�ôlõÄò�ö ö ÷�õ¨ø ùJùCúª÷#ù
ù ü ÷#÷#ý û ý2þÍø ùJò�õ�ÿ
ô8ò#ò ö û ô8÷©ô,ò û þJò�ø ý
ù�÷ ü#û õ û ôlø ò�ó¥þCø ò�ö û ôlø ò�ó��

�lõÄ÷���úª÷�ó��Jÿ
� û ý�ø ò� û ø ö ú#õÄ÷ � û ý�ø ò©ò�ó��§õ�ò�ó��

� �

� �

ù��Cõ�÷#÷�ó��
ùCö ø ü
� ùJÿ����#ò�ö ò���ø � û ö

ü ö û óªþCø ÷��³ý�ø ù ü ö û ÿ
û ø õ��Cõ û �8ô#ò�ó
û ùJù�ò��Íø û ô8÷2ý�§ø ô��
� õÄò%ó��jö û �#÷%ö

ü ö û �J÷©ò�ó
	©ø ùCö ÷ û ý�ø ó��
� û �#÷�öJø ó

ñ6ò�óªôlõ�ò�ö ö ÷�õ|ø ùJùCúª÷#ù
ù ü ÷2÷#ý û ý#þCø ùJò�õ�ÿ_ô,ò
�Áõ�ò�ó�� û ø õ��Íõ û �8ô��

� ú�	 û ó��Jò�		Pú#ó#ø � û ôlø ò%ó
� û ø ö ú#õ�÷

� �#ÿJùCø � û ö��Jò�	 	©ú#ó#ø � û ôlø ò�ó
� û ø ö ú#õ�÷

ñuò�ó�ôlõÄò�ö ö ÷�õ¨ø ùJùCúª÷#ù
û#ü#ü õ�ò ü õ�ø û ô8÷©ù ü ÷#÷#ý
û ý#þCø ù�ò%õÄÿ!��úªô ü ø ö ò#ô
ý#ò#÷#ùoóªò#ô%õÄ÷��J÷�ø þJ÷ ø ô��

� �

� �
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ûÏ¶�®ÃÄ°·�kµ¦|¶�²kµÁ¸�ªo^«Ykªo³.¶�³�®ÃÄ°®°²|®°µÁ¸ ¶�kµ;¶�ÄÃ¸yªbÀ�®�Ã § ·YÄ°²^²kªbªo³Y²�¶�®Ã¼òË�ªo�±U·�Ð�¶�¼�¸ § ªo¼P²|yªoÄÃÄ°®Ã¼�¯§ ª�Ð�«�Ä°µ � ¸y¬�¸]²|µÁÐ~¸ÁÔÝ�ó¼�±U·�Ð�¶�¼´yµÁÄÃ®Ã¶�³�®°ÄÃ®°²ó¬CµÁ¸]²|®ÃÐ�¶�²k®Ãªo¼�²|µ § ±�¼�®ÃþU·�µH¸Á½.±U·�Ð�¶�¼´«�µÁ]Ë�ªokÐ�¶�¼ § µ®Ã¸�»�®Ãµ}Æ'µHÀ�¶�¸h¶ § ªo¼ § ¶�²|µH¼.¶�²k®Ãªo¼ ª�Ël¸]²�¶�¼YÀ.¶�kÀ�¶ § ²k®Ãªo¼Y¸�¶�¼�À�yªo·Y²|®°¼�µÁ¸�Ë�ªo�Æf±�® § ±�µHkkª�
§ ±.¶�k¶ § ²kµÁy®Ã¸y²k® § ¸ § ¶�¼ÿ³�µ�¸k«�µ § ®��.µHÀ¢¶�¼�À�Ë�kµHþ�·YµÁ¼ § ®ÃµÁ¸�À�µ}²|µHkÐ~®Ã¼�µHÀÿ³U¬�ªo³�¸kµHy»�®Ã¼Y¯�¸k®ÃÐ~®ÃÄÃ¶�¶ § ²|®°»�®È²|®ÃµH¸f®Ã¼Lª�²|±�µH¦¸yµH²k²k®Ã¼�¯�¸ÁÔ��ó¼ô¸k· § ±ô¶�¼.¶�ÄÈ¬X¸yµÁ¸H½c²|±YµJ²�¶�¸kÍ®Ã¸SÐ�ª�À�µHÄÃµÁÀh|¶E²|±�µH¦²|±�¶�¼L²|±Yµ«�µÁk¸yªo¼`Ô ö ¶�¸kÐl·Y¸k¸kµH¼�¶�¼�Àÿª�²|±YµÁk¸l¶�k¯o·Yµò²|±.¶E²b¸k· § ±�¶�¼ä¶�«�«�kªo¶ § ±äÐò¶m¬%¸k· §H§ µÁµHÀ�Æf±YµÁ¼²|±Yµhk¶�²|µª�ËS²|µ § ±�¼�ªoÄ°ªo¯o® § ¶�Ä § ±�¶�¼�¯oµ®Ã¸�¸yÄÃª�Æð½ ³Y·Y²~®°²�®Ã¸b®°¼.¶�À�µHþU·.¶�²|µ·�¼YÀ�µÁ�²|±�µ § ·�kyµÁ¼P²§ ª�¼�À�®°²k®Ãªo¼Y¸Cª�ËS|¶�«�®ÃÀ ²kµ § ±�¼YªoÄÃªo¯�® § ¶�Ä § ±.¶�¼Y¯oµ¡È ö ¶�¸ v Ó)ÉvÔ�©'ª�Ð�«�·X²|µÁy¸�¶�¼�Àÿª�²k±�µÁbÐ~ª�À�µÁy¼²|µ § ±�¼�ªoÄ°ªo¯�¬ô¶�kµlyµÁÐ~ª�»X®°¼�¯�kµH«cµ}²|®È²|®°»�µC²�¶�¸kÍU¸;Ë�kªoÐ
±U·�Ð�¶�¼�¸Á½VÄ°µm¶m»�®Ã¼�¯�²|±�µHÐ Æf®°²k±�¸k·�«�µÁ[Õ»�®Ã¸yªoy¬�½ À�®Ã¶�¯o¼�ª�¸y²|® § ½:¶�¼YÀ�³�¶ § ÍU·�«�yªoÄÃµH¸ÁÔ ï ¶�¸kÍU¸ § ¶�¼¢¼�ªÖÄ°ªo¼�¯oµHl³cµ�³YkªoÍ�µÁ¼�ÀYª�Æf¼�®Ã¼P²kª¸k®°Ð�«YÄÃµ�¶ § ²|®Ãª�¼�¸#"3±U·�Ðò¶�¼�¸C¶�kµ�Ð�ª�kµbª�Ë ²kµÁ¼,µÁ¼�¯P¶�¯oµÁÀ%®Ã¼ÖÀ�µ § ®Ã¸y®Ãªo¼,Ðò¶�Í�®°¼�¯¶�¼�À § ª�Ð�«�Ä°µ �«�yªo³�ÄÃµHÐ&¸kªoÄÈ»X®°¼�¯¦Ë�ª�3Æf±�® § ±l¸kµ}»oµH|¶�Ä�ÀY®��cµÁkµH¼P²�«.¶�²k±�¸�Ð�¶m¬ðÄÃµm¶�ÀC²|ªS²|±�µ^¸k¶�Ð~µ yµÁ¸k·YÄ°²mÔ�÷;¼�Ä°¬²|±Yµ¦¯oªo¶�Ä�¸kµHy»�µÁ¸�¶�¸>¶ðkµ}Ë�µÁkµH¼ § µ¦«cª�®Ã¼P²=Æf±�µÁ¼¿ýy·�À�¯o®°¼�¯¿²|±�µSþU·.¶�Ä°®°²ó¬lª�Ë`«�µÁyË�ª�kÐ�¶�¼ § µ�Ç�²|¶�¸kÍ¸kµHþU·�µÁ¼ § µô®Ã¸sÅ.µ � ®Ã³�Ä°µ�¶�¼�À¢»�µÁy¬ä¸y®°²k·.¶�²|®°ªo¼�¶�¼�À¢«cµHk¸kª�¼�¸k«�µ § ®�� § Ô�É¦¼.¶�Ä°¬�¸y®Ã¸Á½>²|±�µHkµ}Ë�ªokµ�½¼�µHµÁÀ�¸¿²|ªò³cµb«�µÁ]Ë�ªokÐ~µÁÀô®°¼ô²|µHkÐ~¸;ª�Ë=²|±Yµ § ªo¯o¼Y®°²|®È»oµJ®Ã¼YË�ªoyÐò¶E²|®Ãª�¼�«�yª § µÁ¸y¸k®Ã¼Y¯¶ § ²k®°»�®°²k®ÃµÁ¸kµHÄù¶�²kµÁÀ�²|ªÀ�®Ã¶�¯o¼�ª�¸k®Ã¸H½`¯oªP¶�Ä0µH»�¶�Ä°·.¶�²k®Ãªo¼`½5«�k®°ªok®È²ó¬L¸yµH²k²k®Ã¼�¯Y½?¶�¼�ÀÖ«�Äù¶�¼�¼�®Ã¼Y¯�Ôt�ó¼%¶�À�À�®È²|®°ªo¼`½±U·�Ð�¶�¼¶ § ²k®Ãªo¼Y¸ § ¶�¼Y¼�ª�²f³�µ¿¸kµÁ«�¶�|¶�²kµÁÀ�Ë�kª�Ð ²k±�µÁ®° § ªo¼P²kµ � ²mÔ:ÉÊÄ°Ä5ª�Ë?²k±�µÁ¸yµðË�¶ § ²|ª�k¸^Ð�¶�Í�µH¸«�yªo³.¶�³�®°ÄÃ®°¸y²|® § ¶�¼�¶�Ä°¬�¸k®°¸;ª�Ë ±U·�Ðò¶�¼,µHkyªo¿»oµÁ]¬�À�®¤Ã § ·�Ä°² ¶�¼�ÀÖkµÁÀY· § µH¸ § ª�¼E�.À�µH¼ § µ~®Ã¼�²|±Yµ·�¸yµJª�Ë�¸k®°Ð�«YÄÃµ;Ð~ªXÀYµÁÄÃ¸HÔü µ�À�®ÃÀ,¼�ª�²JÀ�ª�¶�þU·.¶�¼P²k®°²�¶E²|®°»�µ~Ë�¶�·�Ä°²¿²kkµÁµò¶�¼.¶�ÄÈ¬�¸k®Ã¸HÔ´û.ªo¿²|±YµòkµÁ¶�¸kª�¼�¸J¸]²�¶�²kµÁÀÿ¶�¼�À³�µ § ¶�·�¸kµ~ª�Ë'¶ÄÃ¶ § Íôª�Ë'¶ §H§ ·�k¶�²|µ�«�yªo³.¶�³�®°ÄÃ®°¸y²|® § À.¶E²�¶�Ë�ªo;²|±�µ�Ä°µm¶�Ë>¼�ª�À�µÁ¸H½3Æ µ�Ë�µÁÄ°²;®°²¿Æ'¶�¸¼�ª�²>»oµHy¬�·�¸kµ}Ë�·�Ä�®Ã¼�²k±�®Ã¸:®°¼�¸y²|¶�¼ § µ�Ô�ü µ¦¼�ª�²kµ�½�±�ª�Æ'µ}»oµÁH½Y²|±�¶�²'¸y· § ±¶�¼.¶�Ä°¬�¸k®°¸ § ¶�¼ò³�µÊ±�µHÄÃ«XÕË�·�Ä3®Ã¼ § ªoÐ~«.¶�y®Ã¼�¯~À�µÁ¸y®Ã¯o¼Y¸Á½5«�¶�y²k® § ·YÄù¶�yÄ°¬ò²k±�ªo¸yµl«.¶�]²|¸Sª�Ë>¶�¸]¬X¸]²|µHÐíÆf±�µHkµl«�yªo³.¶�³Y®ÃÄÃ®°¸y²k® §À.¶�²|¶�®Ã¸ ¶m»�¶�®ÃÄù¶�³�ÄÃµ�Ôb¾XªoÐ~µH²k®ÃÐ~µÁ¸;Ë�¶�·YÄ°²¿²|yµÁµH¸J¶�kµ~¶�³�¸]²||¶ § ²|µHÀ%²kª�¶�Ë�µHÆç¼�ª�À�µÁ¸ò¹�³.¶�¸k® § ¶�ÄÃÄÈ¬¥y±.¶�kÀYÆ'¶�kµbË�¶�®°ÄÃ·�yµ�½W¦~¥y±U·�Ð�¶�¼ÖµÁkyªoÁ½W¦�¶�¼�À¨¥y¸kª�Ë ²óÆ^¶�yµbË�¶�®ÃÄ°·�kµ�¦UÎ}½5¶�¼�À�Ë�¶�®ÃÄ°·�kµJ|¶�²kµÁ¸ ¶�yµ¶�¸y¸kª § ®ù¶E²|µÁÀÖÆf®°²k±,²k±�ªo¸yµ�¼�ª�À�µH¸Á½3³�·Y² Æ'µ~À�®ÃÀ,¼�ª�²ðË�µHµÁÄ:¸k· § ±�¶�¼ ¶�¼.¶�Ä°¬�¸y®Ã¸;Æ ªo·�ÄÃÀ%«�kª�»�®ÃÀYµ·�¸yµHË�·�Ä�®Ã¼YË�ªoyÐò¶E²|®Ãª�¼`ÔfÉÊ¼�ª�²k±�µÁ¦·�¸kµbª�Ë=þU·.¶�¼P²|®È²�¶�²k®°»oµ Ë�¶�·�ÄÈ²Ê²|yµÁµC¶�¼.¶�ÄÈ¬X¸y®Ã¸¦®Ã¸¦Ë�ª�¦¸yµÁ¼�¸y®°²|®È»PÕ®°²ó¬L¶�¼.¶�Ä°¬�¸k®°¸Á½5®vÔ µ�Ô°½�²|ª´ÀYµH²|µHkÐ~®Ã¼�µJÆf±�® § ±�«.¶�y²|¸Êª�Ë:²|±�µC²kkµHµ § ªo¼P²kk®Ã³Y·Y²|µC²k±�µbÐ~ªo¸y²¦²|ª´²|±Yµ±.¶	�Á¶�kÀ5Ô ï ±�®Ã¸ ·�¸kµ¦ª�Ë?«�kª�³.¶�³�®°ÄÃ®Ã¸]²|® § ¶�¼.¶�ÄÈ¬X¸y®Ã¸ § ¶�¼ò³cµS»oµÁ]¬ò±YµÁÄÃ«XË�·�Äu½U³�·Y² Æ'µÊÀ�®ÃÀ�¼�ª�²^±�¶�»�µµÁ¼Yªo·�¯o±h®Ã¼YË�ª�kÐ�¶�²|®°ªo¼`½UµH»�µÁ¼�¶�³�ªo·Y²fyµÁÄÃ¶�²|®È»oµ;Ë�¶�®°ÄÃ·�yµÊ|¶E²|µÁ¸H½.²|ª�À�ª~¶~¸yµÁ¼�¸y®°²k®°»�®°²ó¬´¶�¼.¶�ÄÈ¬X¸y®Ã¸HÔ
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�=¼�¯o®°¼�µÁµHk®Ã¼Y¯ò¸|¶EË�µJ¸]¬X¸]²|µHÐ�¸;®°¼P»oªoÄÈ»oµÁ¸¦¼�ª�²Êªo¼�Ä°¬µ}»�¶�ÄÃ·.¶E²|®Ã¼Y¯~y®Ã¸yÍh³Y·Y²m½�µH»�µÁ¼�Ð~ªokµð®ÃÐ~«�ªo]Õ²�¶�¼U²Á½�®Ã¼ § ÄÃ·�ÀYµÁ¸òÀYµÁ¸k®°¯o¼�®°¼�¯,Æ'¶m¬�¸´²|ª yµÁÀ�· § µô®È²mÔ�¾Y¶�Ë�µ}²ó¬�¼�µHµÁÀ�¸�²|ª ³�µLÀYµÁ¸k®°¯o¼�µHÀ7®Ã¼P²|ª ¶¸y¬�¸]²|µÁÐ1"0®È² § ¶�¼�¼�ª�²ð¸y®ÃÐ~«�Ä°¬�³cµ�Ð~µm¶�¸y·�kµHÀÖªoð¶�¸k¸yµÁ¸y¸kµÁÀ ®Ã¼P²|ª´²k±�µ�¸y¬�¸y²kµÁÐ ¶�Ë ²kµÁ;²|±Yµ�Ë�¶ § ²mÔï ±�µHkµ;¶�kµf·�¸k·�¶�ÄÃÄÈ¬bª�²|±YµÁ:¯oªP¶�Ä°¸=®Ã¼�¶�¼P¬�¸y¬�¸y²kµÁÐ�À�µH¸k®Ã¯�¼�¹�Ë�ª�>É ï ©ä²|±�µH¸kµS®Ã¼ § ÄÃ·�À�µf®°¼ § yµm¶�¸[Õ®Ã¼Y¯J²|±Ykªo·�¯�±�«�·Y²'¶�¼�ÀòË�·YµÁÄ�µ�Ã § ®°µÁ¼ § ¬�Î�½.¶�¼�À~²|k¶�À�µÁª��5¸'¶�kµ¦Ðò¶�ÀYµ § ªo¼P²|®Ã¼U·.¶�ÄÃÄ°¬lÀ�·�k®°¼�¯l¶�¼U¬
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À�µH¸k®Ã¯�¼�µ��cªoy²ÁÔ�Å>¬7µ � «�Ä°® § ®°²|ÄÈ¬ä¸k«�µ § ®°Ë ¬�®Ã¼�¯%²|±�µ�¸k¶�Ë�µH²ó¬�kµÁþU·�®°kµHÐ�µH¼U²k¸¶�¼�À�À�µH¸k®°¯o¼ § ªo¼�Õ¸y²k|¶�®°¼P²|¸Á½=²k|¶�À�µHª	�7ÀYµ § ®°¸k®°ªo¼�¸ § ¶�¼ÿ³cµ�Ð�¶�À�µòÆf®È²|±ÿyµÁ¸k«�µ § ²�²|ªô²|±YµÁ¸kµyµÁþU·�®ÃyµÁÐ~µÁ¼P²|¸�¶�¼�À§ ª�¼�¸y²k|¶�®°¼U²k¸'Æf±�µH¼¶�Ä°²kµÁk¼�¶�²|®È»oµÊÀYµÁ¸k®°¯o¼�¸�¶�kµ;³�µÁ®°¼�¯ § ªo¼�¸k®°À�µÁyµÁÀ`ÔÝ�ó¼¶�ÀYÀ�®°²k®Ãªo¼`½P²k±�µÁyµ;®Ã¸ ¼�ªÆ'¶�¬h²|ª�µH»�¶�Ä°·.¶�²|µC¶�²S²|±�µJµÁ¼�À�ª�Ë0²|±�µJÀ�µÁ¸y®Ã¯o¼�¶�¼�Àô®ÃÐ~«�Ä°µÁÐ~µÁ¼P²�¶�²k®Ãªo¼«�±�¶�¸kµH¸;®°Ë�²k±�µC¸k¶�Ë�µH²ó¬¯oªP¶�ÄÃ¸^±.¶m»�µJ³�µÁµH¼ô¶ § ±�®°µH»�µÁÀL®ÈË?²|±�µ}¬�±.¶m»oµ ¼�µH»�µÁ¦³cµHµÁ¼h¸k«�µ § ®¤�.µÁÀ5Ô�w²�®Ã¸ § Ä°µm¶�~Ë�kªoÐ µ � ¶�Ð~®Ã¼�®°¼�¯ÿ© ï É¿¾7¶�¼�À7²|±�µL«.¶�«�µÁk¸´Æfy®°²y²|µÁ¼7¶�³cª�·Y²´®È²ò²|±�¶�²´²|±YµÀ�µH¸k®Ã¯�¼�µÁy¸´±.¶�À!¶%»�µÁ]¬ § Ä°µm¶��®ÃÀ�µÁ¶ ª�Ë¿²k±�µô¸|¶EË�µH²ó¬¢kµÁþU·�®°kµHÐ�µH¼U²k¸�¶�¼�À § ªo¼�¸]²||¶�®Ã¼P²|¸�¶�¼�ÀÀ�®°Àô¶�¼�µ � § µHÄÃÄÃµH¼P²>ýyªo³�ª�Ë=®Ã¼ § ªoy«cªok¶�²|®°¼�¯b²|±�µHÐ ®Ã¼P²|ª�²|±�µl© ï É;¾LÀ�µÁ¸y®Ã¯o¼5½c³�·X²¦²k±�µC¸]¬X¸]²|µHÐ¸k«�µ § ®�� § ¶�²|®°ªo¼ § ª�¼U²|¶�®Ã¼Y¸¿¼�ªo¼�µ�ª�Ë:²|±Y®Ã¸¿®Ã¼XË�ªokÐ�¶�²|®°ªo¼`Ô¿É § ªoÐ�Ð~ªo¼ô«Ykªo³�Ä°µÁÐí®Ã¼Ö¶�¼P¬�Ä°ªo¼�¯�ÕÄÃ®È»oµHÀ~¸]¬�¸y²|µHÐ¥®Ã¸0²k±.¶�²=²k±�µ�À�µÁ¸y®Ã¯o¼YµÁk¸:À�ªð¼�ª�²:¸k«�µ § ®ÈË ¬lÆf±P¬l²|±YµH¬bÐ�¶�À�µ�À�µH¸k®°¯o¼�À�µ § ®Ã¸k®°ªo¼�¸=®°¼¶ § µHy²�¶�®Ã¼Æ^¶m¬o½ § ±.¶�¼�¯oµÁ¸¦¶�yµ¿Ðò¶�ÀYµ ÄÃ¶�²|µH'²|±�¶�²S·�¼�À�ª�²|±�µ § ¶�kµ}Ë�·�ÄVÀ�µÁ¸y®Ã¯o¼5½Ï¶�¼�À�¶ §Á§ ®ÃÀ�µH¼U²k¸kµH¸k·�ÄÈ²mÔ
ï ª¿¸y«cµ § ®ÈË ¬CÉ ï ©ÿ¶�¼�Àb© ï É;¾byµÁþU·�®°kµÁÐ~µÁ¼P²k¸=¶�¼�À § ªo¼�¸y²k|¶�®°¼P²|¸Á½�Æ'µ^·Y¸kµÁÀb²k±�µ�ÂÝ
¦É�¶�¼�Àû ï É�kµÁ¸y·�Ä°²k¸Á½3µ � «�µÁk®°µÁ¼ § µ�Æ µ�±�¶�»�µ�±�¶�À ®°¼,¸y«cµ § ®ÈË ¬X®°¼�¯�¶�¼�À,«cµHyË�ªoyÐ�®°¼�¯�¸|¶�Ë�µ}²ó¬,¶�¸k¸yµÁ¸y¸]ÕÐ~µÁ¼P²|¸:ªo¼�¸k®°Ð�®°Äù¶�3¸y¬�¸]²|µÁÐ~¸Á½X¶�¼�À�ªo·Y=Í�¼Yª�ÆfÄ°µÁÀ�¯�µSª�Ë § ¶�·�¸|¶�Ä�Ë�¶ § ²kªok¸=®°¼b«.¶�¸y²>É ï ©>ÕwkµÁÄÃ¶�²|µHÀ¶ §H§ ®ÃÀYµÁ¼P²|¸^ª� ®°¼òkµHÄù¶�²kµÁÀ´¸]¬�¸y²|µHÐ�¸HÔ ÷;²k±�µÁ>²ó¬�«cµH¸^ª�Ë?®Ã¼XË�ªokÐ�¶�²|®°ªo¼�¶�¼�Àò«�kª § µH¸k¸kµH¸^²|±.¶E²�¶�yµ±�µHÄÃ«YË�·�Ä5®Ã¼�²|±�®°¸�µ��cªoy²¦¶�yµ¿À�µÁ¸ § y®Ã³�µÁÀL®°¼hº?µ}»oµH¸kªo¼CÄ ¸Ê³�ª�ªoÍ�ÖlÏ�×?ÍIØÆÏ	Ù�ÍªÈ ºVµ}»YÒ d ÉuÔû0®Ã¯�·�kµ�Vÿ¸y±�ª�Æf¸�²|±�µ��.y¸y²h¸y²kµÁ«!®Ã¼7²k±�®Ã¸ò«�kª § µH¸k¸õÇ!¶�¸k¸yª § ®ù¶�²k®Ã¼�¯ÿµÁ¶ § ± ±.¶	�m¶�kÀ7Æf®°²k±±�®°¯o±XÕóÄ°µH»�µÁÄ>kµÁþU·�®°kµHÐ�µH¼U²k¸¹O¥]¸k±.¶�Ä°Ä�¦�¸y²�¶E²|µÁÐ~µÁ¼P²k¸�Îl¶�¼�À À�µÁ¸y®Ã¯o¼ § ªo¼�¸y²k|¶�®°¼P²|¸¹�¥yÐl·�¸]²l¼�ª�²æ¦¸y²|¶�²|µHÐ�µH¼P²|¸�Î�ÔÝ�:¶ § ±´ª�Ëc²|±�µH¸kµÊ±Y®Ã¯o±XÕwÄÃµ}»oµÁÄ.¸]²�¶�²kµÁÐ~µÁ¼P²|¸ ®Ã¸:²|±�µH¼òyµ��.¼�µHÀ´®Ã¼P²kªJÐ~ªokµfÀ�µ}²�¶�®°ÄÃµHÀkµHþU·�®ÃyµÁÐ~µÁ¼P²|¸S¶�¼�À § ª�¼�¸y²k|¶�®°¼U²k¸ÁÔ=ü%µ ¸y±�ª�Æ&¶b«.¶�]²|®ù¶�Ä5ÄÃ®°¸y²�®°¼ÉÊ«�«�µÁ¼�ÀY® � ©ÊÔ÷;¼ § µÖ¶�¯o¶�®Ã¼`½�²k±�µ�ÄÃ®°¸y²´®°¼7ÉÊ«Y«cµH¼�À�® � © ¸y±�ªo·�Ä°À�³cµ § ªo¼�¸y®ÃÀ�µHkµÁÀ!ªo¼YÄ°¬�¶�¸|¶�Ð~«�ÄÃµ�ª�ËÆf±.¶�²¿²ó¬�«�µÁ¸ðª�Ë>kµHþU·�®ÃyµÁÐ~µÁ¼P²|¸ð¶�¼YÀ § ªo¼�¸]²||¶�®Ã¼P²|¸¿Ð~®Ã¯o±P²Ê³cµbµH¸y²�¶�³�ÄÃ®°¸k±�µHÀôË�ªoÊË�·Y²k·�kµbÉ ï ©·�«�¯�|¶�À�µH¸ÁÔ ÉÊÄÈ²|±�ªo·Y¯o±!®Ã¼�²|±�µ,«.¶�¸]²h¸kªoÐ~µÖ±.¶m»oµ%¶�k¯o·YµÁÀ!²|±.¶�²h¶�·Y²|ªoÐ�¶�²k®Ãªo¼�«�yª�»X®°À�®Ã¼Y¯®Ã¼XË�ªokÐ�¶�²|®°ªo¼ÿªo�¶�ÀY»�®Ã¸yªok®°µÁ¸~®Ã¸~¼�ª�²�¸|¶�Ë�µ}²ó¬PÕ § y®°²k® § ¶�ÄS³�µ § ¶�·�¸yµL²|±�µ § ªo¼P²kkªoÄ°ÄÃµÁ�·�ÄÈ²|®°Ðò¶�²kµÁÄÈ¬±.¶�¸¦kµH¸k«�ªo¼�¸k®°³�®ÃÄ°®°²ó¬´Ë�ª�¦¸k¶�Ë�µH²ó¬L¶�¼�Àôª�¼�Ä°¬�²k±�µ § ªo¼P²|kª�ÄÃÄÃµHf®Ã¸k¸y·�µÁ¸;¶�ÀY»�®Ã¸yªok®°µÁ¸Á½.Æ µt�.¼�À�²|±�®°¸¶�y¯o·�Ð~µÁ¼P²S·�¼ § ª�¼U»�®°¼ § ®°¼�¯�ÔÆ�wË0Æ µJ±�ª�ÄÃÀ�²|±�µ § ª�¼U²kkªoÄ°ÄÃµH�kµÁ¸y«cª�¼�¸k®°³�ÄÃµ¿Ë�ªo^²k±�µJ¸k¶�Ë�µH²ó¬ª�Ë0²|±Yµ¶�®°k¸k«�¶ § µ¿¶�¼�À´²|±�µ¿«Y®ÃÄÃª�²'yµÁ¸k«�ªo¼�¸y®Ã³�Ä°µÊË�ªo>²|±�µ¿¸k¶�Ë�µH²ó¬òª�ËV²|±�µð¶�®Ã § |¶�Ë ²Á½�²k±�µÁ¼´Æ µðÐl·�¸]²�±�ªoÄ°ÀÉ ï ©ÿ¸y¬�¸y²kµÁÐ�À�µH¸k®°¯o¼�µÁy¸:kµÁ¸y«cª�¼�¸k®°³�ÄÃµ'Ë�ª��¼�ª�²=®°¼P²|µÁ]Ë�µÁy®Ã¼�¯ÊÆf®È²|±l²k±�µ�«�®ÃÄ°ª�²?Ä ¸0ª� § ªo¼P²kkªoÄ°ÄÃµÁ�Ä ¸µ � µH § ®°¸kµ�ª�ËÊ²k±�µÁ®°~yµÁ¸y«cªo¼Y¸k®Ã³Y®ÃÄÃ®È²|®°µÁ¸ÁÔ��wË¦²|±�µhÀ�µÁ¸y®Ã¯o¼¢ª�ËÊ²kªXª�ÄÃ¸ § ¶�·�¸kµH¸òªo § ª�¼U²kk®°³�·Y²|µH¸~²kª¸|¶EË�µH²ó¬PÕ § k®°²k® § ¶�ÄÊ±U·�Ð�¶�¼�µÁykªoH½S²k±�µÁ¼�²k±.¶�²À�µH¸k®Ã¯�¼�®Ã¸´®È²|¸kµHÄ°Ëð¸k¶�Ë�µH²ó¬PÕ § k®È²|® § ¶�ÄuÔ ï ±�µÖÐ~ªo¸y²µ��cµ § ²|®È»oµ�Æ^¶m¬l²kª § ªo¼P²|yªoÄY²k±�µf±.¶	�m¶�kÀ�Ðò¶m¬C³cµ^²kª § ±.¶�¼�¯oµ�²k±�µfÀ�µÁ¸y®Ã¯o¼�ª�ËÏ²|±Yµf²kªXª�Ä�¶�¼�À�¼�ª�²²|ª¶E²k²|µHÐ�«X²Ê²|ª´Æ ªoyÍô¶�yªo·�¼�Àô²k±�ªo¸kµ�Å.¶�Æf¸�Ç!µH¸k«�µ § ®Ã¶�ÄÃÄÈ¬�Æf±YµÁ¼�²|±�µHkµb®°¸;¼�ª�®Ã¼YÀ�µÁ«�µÁ¼�ÀYµÁ¼P²Æ'¶�¬~Ë�ªo:²|±�µ¦±U·�Ðò¶�¼òªo«�µÁk¶�²|ªo:²|ªJÀ�µH²kµÁyÐ�®°¼�µS²k±.¶�²>²|±�µ¦®Ã¼YË�ª�kÐ�¶�²|®°ªo¼b³cµH®Ã¼�¯J«�kª�»�®ÃÀYµÁÀÖ¹�ªo¼Æf±�® § ±�±U·�Ð�¶�¼hÀ�µ § ®Ã¸k®°ªo¼�¸f¶�yµð³cµH®Ã¼�¯�Ð�¶�À�µ�Î'®°¸�®Ã¼ § ªokyµ § ²mÔ
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HAZARDS

2b.  ATC shall provide weather advisories and alerts

2c.  ATC shall warn aircraft that enter an unsafe 

to flight crews.

prevent their incursion into restricted airspace.
3b.  ATC shall provide timely warnings to aircraft to

REQUIREMENTS - CONSTRAINTS

atmospheric region.

1b.  ATC shall provide conflict alerts.

2a.  ATC must not issue advisories that direct aircraft
into areas with unsafe atmospheric conditions.

safe separation between aircraft.
1a.  ATC shall provide advisories that maintain

3a.  ATC must not issue advisories that direct

avoiding a greater hazard.
an aircraft into restricted airspace unless

4.   ATC shall provide advisories that maintain

or physical obstacles.
safe separation between aircraft and terrain

5.   ATC shall provide alerts and advisories to
avoid intruders if at all possible.

safe performance envelope of the aircraft.
6a.  ATC must not issue advisories outside the

the crew from maintaining safety of flight.
6b.  ATC advisories must not distract or disrupt

6c.  ATC must not issue advisories that the pilot

continued safe flight of the aircraft.
or aircraft cannot fly or that degrade the

or intersect it at the wrong place.

6d.  ATC must not provide advisories that cause
an aircraft to fall below the standard glidepath

thunderstorm cells)
(icing conditions, windshear areas,

airspace without authorization.
3.  A controlled aircraft enters restricted

4.  A controlled aircraft gets too close to
a fixed obstacle or terrain other than
a safe point of touchdown on assigned
runway.

5.  A controlled aircraft and an intruder in
controlled airspace violate minimum
separation standards.

airframe integrity.
6.  Loss of controlled flight or loss of

minimum separation standards.

2.  A controlled aircraft enters an unsafe
atmospheric region.

1.  A pair of controlled aircraft violate
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Computer Off

Covered

Blank

Help

Normal

FDAD

Color

CQY No Auto

Power Mode Display Modes

Fast Off

Fast On

POPUP

MODES

Setup Popup

ACCEPT

MODES

Setup Popup

Setup Popup
UP

Dwell Popup
Down

Up
Dwell Popup

MODES

OPERATING

FAST
Down

Timeline Popup

Timeline Popup
Down

Timeline Popup
Up

Dwell Popup

Display Type

SCY Accept Type

Auto Ready UKW Auto BYP Auto

UKW No Auto BYP No Auto

BPR Accept Type BUJ Accept Type

AQN Accept Type

CQY AutoJEN Auto

JEN No Auto

Accept Type

Auto Accept
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AIRCRAFT
MODEL

Selected 1R

Given Priority

[1...xxx]

FAST

Size Unknown

Heavy

Small

Large

Turboprop

Jet

Piston

Not Given Priority

Prefer 1L

Prefer 1R

Selected 1L

Frozen 1L

Frozen 1R

Assigned Manually

Not Assigned
Sequence Number

Center

Feeder East

Feeder West

Runway 1L

Runway 1R

Size Designation Engine Type Aircraft Priority

Assigned Runway

Status
Sequence Number

Controlling Sector

Cannot Compute

Assigned By FAST

Engine Unknown

Not Assigned
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G�ÀKG^]�§2L_cVG}sVHIdJ[KLlRjN�¸uG`�Ws/G^Q�L~L_[�]_G^QiG^H½À&G>Q^dIG^NK]ZNPUVQ^G�L_[jN�sONP]`LZHJQ^SVdINK]4NKdvLZHvLZSVmVG�wtGiQXNKSVa`G}cVG
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G^]`]_[&]4HJU�N�L_HIR�G^dt¸�hCNKa`cVHI[KU ¦ LZGiUVmVa<LZ[�a_SVsWst[&](L<LZcVHJa4HImVG^N~®

6�]_]_[K]_ajNKdIa`[e[kQ^QiSV]S§�cV[6±pG�À&Gi]S§<HIU�Q^[KUVmVHJL_HI[&UWa�[Ph�dJ[,±Ð[&]�Rj[kmVGi]ZNPL_G�dIG�ÀKG^d�±�[&]xÊAdI[&NKm
�«nkL�N�p ¾ �m®�nbG�À&G^]_NKdlNPUONKdt¸ka(LZa�a`SVg&g&Gia`LTL_cONPL�HIUVQi]_G^NKa_Gim(±p[&]�ÊAdI[qNKm�HIa)7°×&ÞpNKa`a_[kQ^HINPLZGimÆ±<HJL_c
HIUWQ^]_G^NKa_Gim�G^]_]`[&]_a�®�¯!U�NKU�NKUONPdt¸ka_HJa�[Kh/[&s/G^]_NPLZHJ[&UTHI]`]_Gig&SVdfNP]_HJL_HIGia�NPUVm�HIUVQiHImVGiUAL_a¡HIUKÂlNPUONKmON~§
nkLZNKg&G^]TNKUVmðû�NPRjGidISVQ;Êò��nAL�N���pt�pho[&SVUWmELZcONPLTRj[&]`G�Gi]_]_[K]_a�[kQ^Q^SW]THIU�s/G^]`HI[kmVa�[Kh�dJ[,±�L_[
R�[bmVGi]ZNPL_G0±�[&]xÊAdJ[qNKm|NKUVm�HJUqLZG^]`RjGimVHfNYLZG¶À&[&dJSVRjG�NKUVm�Q^[KRjsVdJG��bHJLU¸4®znbHJRjHJdfNK]�]`G^a_SWdJLZa�±�G^]`G
]_Gist[K]`LZGim\w�¸rLZcWG�aZNKR�G�]`G^a`GXNK]`Q�cVG^]`aZ�«nkLZN�p&x]�~SVa_HJUVg�NÆÀPNK]`HIGiLU¸�[Kh�±�[&]xÊAdJ[qNKm;R�GXNKa`SV]_Gia
LZ[�NKUONKd½¸i0iG Í x ¾ [&s/G^]_NPLZHJUVg�HJ]_]_Gig&SVdINK]_HvLZHIGia7HIUeLZcVGÂlNKUONKmVHINKU�NKHJ]7LZ]ZNt4jQ�a�¸ka`L_G^R»®¬�4cVG�¸
ho[&SVUWm�LZcONYL:�&x�s/G^]`Q^GiUAL<[Ph�NKdId2Gi]_]_[K]_al[kQ^QiSV]_]`G^m�HIUjstGi]_HJ[bmVa�[Kh9N�À&Gi]ZNKg&G�[&]pw/G^dJ[,±$N�ÀKG^]ZNPg&G
±�[&]xÊAdI[&NKm�®�ÄñÂlNKUONKmVHINKU�Ä5ÀkHfNPL_HI[&U�nWNPhoG�LU¸¸2�[qNK]_m�]_G^s/[&](L3�nÂ¿Ä7n}2Op&xv�m§bNPL`LZ]_HJwVSWL_HIUVg>G^]`]_[&]`a
LZ[�sVdfNPUVUVHIUWg�§jc`SVmVgKRjGiUALS§4NKUVm;NPL_L_G^UqLZHJ[&UrdINKsVa_GiaS§lho[&SWUVmrLZcVNPLua`SVQ�c\G^]`]_[&]`ajL�N|ÊKG�sWdfNKQiG
sV]`HIRjNK]_HJdt¸�HIU|s/G^]`HI[kmVa4[Kh���×#§[Ú©�xØ4ÞUÚ!±p[&]�ÊAdI[qNKm°®

nbHIR�HIdINK]y]_G^a`SVdJL_a<cON�À&G>wtGiG^U|ho[&SVUVm�±<HJL_c»Ä~RjGi]_HJQXNKU|G^UW]_[&SWL_G}Q^[&UqLZ]`[&dIdJG^]�®�¯!U�NPU�NKUVNKdv�
¸ka_HJa�[Kh�Ü36Û·�ý«a}[bQiQ^SV]`]_HJUVg,w/GiLU±�G^GiU ¾ p��9õ�NKUWm ¾ pv���~§�nbcV]`[bGimVG^]�NKUVmËÐ5¸&G>¤CHJUs� µ<[bmLp Í � ¦
ho[&SVUWmjLZcVNPLp�9õ}s/G^]`Q^GiUALp[Kh�Gi]_]`[&]_az[kQ^Q^SW]_]_GimuHIU�Qi[&UVmVHvLZHI[KUVaz[Kh�w/G^dJ[,±;N�À&G^]_NKg&G~Q^[&R�sVdIG`�bHJLU¸
NKUVm Í ps/G^]`Q^G^UqL�[kQ^Q^SW]_]_Gim�HJU�Q^[&UWmVHJL_HI[&UVa�[Kh�N�ÀKG^]ZNPg&G|Q^[&R�sVdIG`�bHJLU¸9®Ëµ�GimVmVHJUVg �nµ<G^mLp&�t�m§
HIU�NKU�NKUVNKdt¸ka_HJa4[Kh�G^UV]`[&SWLZG}QiG^UqLZGi]~Gi]_]_[K]_a4ho[&SVUVm|LZcVNPL4LZcVG�¸�[kQ^Q^SW]_]_Gim,sW]_G^mW[&RjHJUONKUqLZd½¸uHJU
s/G^]_HJ[bmWay[Ph�[&UVd½¸�R�[bmVGi]ZNPL_G<Q^[&R�sVdIG`�bHJLU¸9³Ã�}NKHJ]_Q^]_NPh�Lz[&]zdIGia_a�®ÎÄ¢hoSWdId�Ç&�7stGi]_QiG^UqLl[Kh�G^]`]_[&]`a
[kQ^Q^SW]_]_Gim»±<cWHIdIG7Qi[&UqLZ]`[&dIdJG^]_a�±�G^]`G�Qi[&UqLZ]`[&dIdJHIUVg ¾ x�NPHI]_Qi]ZNPh�Ll[&]4dIGia_aS®

Ä�dvLZcV[&SWg&cLZcVGia_G«¢OUVmVHJUVg&a7a`SVg&g&Gia`L>LZcONPL}HvL7HIa7HJRjs/[&](L�NKUqL�L_[|SVUVmVGi]_a`LZNKUVmeQ^[&UqL_]_[&dJdIG^]
G^]`]_[&]`a�HIU�Rj[kmVGi]ZNPL_GuLZ[edI[6±ª±�[&]�ÊkdJ[qNKm�a_HvLZSONPL_HI[&UWaS§zwtGiQXNKSWa_G�[Ph~L_cVG|dfNKQ;ÊE[Ph�wONPa_G�]ZNPL_G

p&ª



HIUbho[&]_RjNPLZHJ[&U|HJL~HIa�UV[KL�st[&a`a_HJwVdIG}LZ[jmV]ZN�±�Q^[&UWQ^dISWa_HI[KUVa�NKw/[&SWL�LZcWGT]_GidfNPL_HtÀ&G>dIHtÊKGidIHIcW[b[km�[Kh
G^]`]_[&]`a}SVUVmVGi]zÀPNK]]¸bHJUVg�±p[K]xÊAdI[qNPmeQi[&UVmVHvLZHJ[&UVaS® µ<[kmVg&G^]`aS§9cV[6±pG�À&Gi]S§�s/[&HJUAL_a7[&SWL}LZcVNPL�NKdv�
LZcW[&SVg&c>LZcVG�UkSWRTwtGi]�[Ph2NKHI]`Q^]_NPh�L9[&stGi]ZNPL_HI[&UWa9cVNKUVmVdJG^m�Ùb7¤º©�MÚxØt�6Ú¨§z[,ÀKG^]�cVHIa9stGi]_HJ[bm>[KhOa(LZSVm~¸
¤ ¾ p���õ�� ¾ p���� ¦ §WLZcWG�N�À&Gi]ZNKgKG�UASVRTw/G^]~[Kh�NKHJ]_Qi]ZNPh�L�cONKUWmVdIGim�mVSV]`HIUVgjNKU¬Ü�6�·à¤C[&s/G^]_NPLZHJ[&UONKd
G^]`]_[&]}NPUVm�mWG�ÀkHfNPL_HI[&U ¦ §[Ú�º©�MÚxØt�6Ú¨§4®.�4cVHJa>]`G^a`SVdJL}a`SVg&g&Gia`LZa}LZcVNPL}G^]`]_[&]`a>[kQ^QiSV]_]`HIUVg|mVSW]_HIUWg
cVHJg&cÆ±�[&]xÊAdJ[qNKmEa`HJLZSVNPLZHJ[&UVa>mVHImEUW[KLTHJUVQ^]`GXNKa`G�G�ÀKG^U�LZcW[&SVg&cEs/G^]`HI[kmVa>[Kh<cVHIgKcÆ±�[&]xÊAdI[&NKm
mVHJm�HJUVQ^]`GXNKa`G4®

µ�[kmVg&Gi]_a �nµ<[bmBp Í �bc�¸bs/[KL_cVG^a`H10^Gim�LZcONPL�mVH��tG^]`G^UqL�LU¸ks/G^a¡[Ph2G^]_]`[&]_a�RjHJg&cqL�w/GlNPa_a_[kQ^HINPLZGim
±<HJL_cMcVHIg&ceNKUWm�dJ[,±H±�[&]xÊAdI[&NKm�® ÄÑR�Noc`[K]7G^]_]`[&]¥±pNKa�mWG�¢OUVGimENKa}dJG^a_a7L_cONKUecONKdJhpN�RjHJdIG
cV[&]`H10i[&UqL�NKdya_GisONK]ZNYLZHI[KU�NKUVmEdJG^a`a�LZcONPUðõKx&x,hoGiGiL�ÀKG^](LZHIQ^NKdya_G^sVNK]ZNPL_HI[&U°®Éû~G�ho[KSVUVm�L_cONPL�§
[&U�LZcWG�[&UWG7cONKUVm�§OQi[&R�sVSWLZGi]<G^UqLZ]]¸�NKUVm�
OHIgKcAL<a(LZ]`HIs�sV]_[kQ^Gia_a_HJUVg�G^]`]_[&]`a~NPa¶±�G^dJd�NKa<mVG�¢b�
Q^HJG^UVQiHIGia�HJU|g&HtÀkHIUWg�[K]4SWLZHJdIH10iHIUVg�]_G^dJHIG�h�wV]`HIG�¢OUVg&a�±�G^]_G>a_dJHIg&cqL_dt¸jRj[&]`G}dIH�ÊPG^d½¸@±<HvLZc�g&]_G^NPLZGi]
UASVRTw/G^]`a�[Kh~NKHI]`Q^]ZNYh�L�®ÅÜ�UELZcVG�[PLZcVGi]TcONKUVm°§yGi]_]`[&]_a�HJUEQ^[k[&]_mWHIUONPL_HI[&U�wtG�LU±pGiG^U�a_G^Q�LZ[&]`a
NKUVm,hCNKQ^HJdIHJL_HIGia¶±�G^]`GTa_dJHIg&cqL_dt¸|R�[&]_G>dIHtÊKG^d½¸|SVUVmVGi]�Q^[KUVmVHJL_HI[&UWa�[Kh�dJ[6±1Q^[&R�sVdIG`�bHJLU¸9®0�4cVG^]`G
±pNKa�UV[ua`HIg&UWHt¢OQ^NKUqL�]_GidfNPL_HI[&UWa_cVHJs�§2cV[6±pG�À&G^]�§�wtG�LU±pGiG^UMa_G�À&Gi]_HJLU¸�[KhzG^]`]_[&]�§�NKa~]_G©
OG^Q�LZG^mMHJU
sV]`[6�bHJRjHvLU¸�[Kh9LZcWG�NPHI]_Qi]ZNPh�L<HJU|N�a`G^sONP]ZNPL_HI[&U�ÀkHI[&dINPLZHJ[&U�§bNKUVm�±�[&]xÊAdI[&NKm�®

µ�[kmVg&Gi]_a�UV[KL_G^m�LZcONPL�a`G^sONK]_NPLZHJ[&U�G^]_]`[&]_a�HIU�cVHJa�a`LZSWm~¸�sV]_HJR�NK]`HId½¸�HJU�À&[&d½À&G^m�dI[Ka_a�[Kh
cV[&]`H10i[&UqL�NKd<]ZNYLZcVGi]�LZcONPUgÀ&Gi]`LZHJQXNKd�a_GisONK]_NPLZHJ[&U�®²�4cWHIa�]`G^a`SVdJL�R�N�¸�wtG,mVSVG�L_[�LZcWG,hCNKQ�L
LZcVNPL�cW[&]_H�0^[&UqL�NPd�a_G^sVNK]ZNPL_HI[&U�HIa>mVGiL_G^]`RjHJUVG^m�wR¸eQi[&RTwVHJUVHIUVg|HJUWho[&]_RjNPL_HI[&UmVGi]_H½À&G^m�ho]_[&R
LZcWG�a_GisONK]ZNYLZHI[KU�[Kh�LZcVG�LU±�[�L�NK]`g&GiL_al[&UuL_cVG�sVdINKU�ÀbHJG�±$mVHJa_sVdIN6¸�NKdJ[&UVg©±<HvLZcuL_cVG^HJ]l]_GidfNPL_HtÀ&G
a_s/G^GimVa�NPUVm$L_]ZNoc`GiQiL_[&]_HJG^aS® Ä�dvLZHvLZSVmVGHJUWho[&]`R�NPL_HI[&U°§�[KU$L_cVGM[KLZcVGi],cVNKUVm�§�HJa|N�ÀKNPHIdfNPwVdIG
mVHJ]_G^Q�LZd½¸�ho]`[&R�L_cVGlmONYL�N�wVdJ[bQ;Ê*®�¯!U�NKmWmVHJL_HI[&U�§4µ�[kmVg&Gi]_a�ho[KSVUVm�LZcONYL�Rj[Ka`L�Gi]_]_[K]_a¡[kQ^QiSV]_]`G^m
±<cVGiU�[&UVG>NKHJ]_Qi]ZNPh�L�±pNKa<dIG�À&Gid�NKUVm|LZcVG}[KL_cVG^]�±pNKa<G^HJL_cVG^]<QidIHIR�wVHIUVg�[&]4mVG^a`Q^GiUVmVHIUWg�®

?A@�âB?�âÓÒ Ô»ìoÕ�ìBÍoF�éQê&©
Á�NKHJUqL�NKHJUVHIUVg�ÀkHIgKHIdfNPUVQ^G�HJU�s/G^]`HI[kmVa}[KhldJ[,±¤LZ]ZNt4jQ�dI[&NKmMHIa>a_HIR�SVdJLZNKUVG^[KSVa_d½¸�w/[&]_HJUVg�NPUVm
mVGiR�NKUWmVHIUVg~®¡nb[KRjGyR�NPHIUqL�NKHJU7LZcONPL�LZcVGia_GphCNPQiLZ[K]_a�HJU�L_cVG^R�a_GidtÀ&Gia�Qi[&UVa`L_HJL_SWLZGia�NKU�HJUVQ^]`GXNKa`G
HIU©±p[&]�ÊAdI[qNKm�¤Ca_GiG�� ÷ï·�ûÀp&ª]� ¦ ®¹�Û¸ksVHJQXNKdJdt¸4§Ks/G^]`ho[K]_RjNKUVQ^G�[Kh�ÀkHIg&HJdfNKUWQ^GzL�NKa�Êka�mVG^QidIHIUWG^a¡[6À&Gi]
LZHJRjG]�ARTSVQ�cu[Kh�LZcVHJapmVGiQ^dIHJUVG�HIayaZNKHJmjLZ[>L�N4ÊPG�sVdINKQ^G~[6À&G^]yLZcVG5¢O]_a(L Í x>RjHJUASWLZGia�[Kh�N©±lNYLZQ�c
����GiH�Ç Ï �m§QÄ�a}LZcVG�LZHJRjG�a_s/G^UqLT[&U�ÀkHIg&HJdfNKUWQ^G�LZNKaxÊAa>HIUVQi]_GXNPa_G^a�§�mVG�LZGiQiLZHJ[&Ue]ZNPL_G¬¤oHm®«G4®½§9Ö ¦ HJa
]_GimVSVQiG^meNKUVm]`GXNKQ�LZHI[KU�LZHJRjG�HIUVQi]_GXNPa_G^a)� ·�ÑF�q�o�b®�¯!UMNKHJ]~LZ]_N]4�QTQ^[KUAL_]_[&db§¡ÀkHIgKHIdfNPUVQ^G>RTSVa(L
w/G�RjNKHIUqLZNKHIUVGim�LZ[�mVGiL_G^QiL�dI[&a`a~[Ph¡a_GisONK]_NPLZHJ[&U�§/NKdJL_HJL_SVmVG7mVG�ÀbHINPLZHJ[&UVa�§�/�¥�µ�s/[&sVSVsVa�§�NPUVm
HIUWQ^[&]`]_G^Q�L<sVHIdJ[KL4]`GXNKmVwVNKQ;ÊAaS®

/zG^]]¸,hoG�±1a`LZSWmVHIGia�NKmVmW]_G^a`a$ÀkHIg&HJdfNKUWQ^G7HIU3ÄÎ�5Â�mVHI]`G^Q�LZdt¸4®~nbHIRTSWdfNPL_HI[&U�a(LZSVmVHJG^a~[Kh�ÀkHIgP�
HIdINKUVQiG�SVa`HIUVguSWUVHtÀKG^]_a`HJLU¸�a`LZSWmVG^UqLZaK¤oG4®«g�®½§F� �4cVN���p]� ¦ a_SWg&g&G^a(L7LZcONYL�mVG�LZG^Q�LZHJ[&U[KhzQ^[KRjsVdJG��
L�NP]_g&G�LZa ±lNKa�]_G^mWSVQ^Gim;[6À&G^]jLZHIR�G�NKa ±p[&SWdImrw/G�G`�bstGiQiLZGim;ho]_[&R×L_cVG|LU¸bsWHIQXNPd5ÀkHIgKHIdfNPUVQ^G
sONPL`LZGi]_U�®�Ä�a`L_SVm~¸�SVa`HIUVg�Ð~[&](LZc»Ä�R�G^]_HJQXNKU»Ä�Gi]_[&a`sONKQiG�·�GihoGiUVa_G¤bÐ$Ü�µ¶Ä¥· ¦ [&s/G^]_NPLZ[K]_aS§
cV[6±�G�À&Gi]S§�ho[KSVUVmrL_cONPL�sV]`[KhoG^a`a_HJ[&UONKd~Q^[&UqLZ]`[&dIdJG^]`a�HIUr]_GXNPdIHIa(LZHJQ,a`GiL_L_HIUVgKauR�N�¸�UV[KLuwtGNPa
a_SWa_Q^GisWLZHJwVdIG7L_[�L_cVG}aZNKR�G�ÀkHIg&HJdfNKUVQiG�mVGiQ^]_GiRjGiUqLZa��nÑ�Ä5ÜzÁÇp�õt�b®

p�Ç



�4cASVaS§OHvLlHIapUV[KL4QidIGXNP]¿±<cVGiL_cVG^]4Gi]_]`[&]_a4NP]_G�mVHJa_sV]`[&s/[&]`L_HI[&UONYLZG^d½¸�NKa_a`[bQiHfNPL_G^m±<HvLZcÀkHIgP�
HIdINKUVQiG�L�NKa�Êka�HIU�NKQ�LZSONPd�NKHI]pL_]ZN]4�Q}Q^[KUAL_]_[&d�a`GiL`LZHIUWg&aS®!Ñ�Gi]`ho[&]`R�NKUWQ^G}[KhQÀbHJg&HIdINKUVQiG�L�NKa�ÊAa~HJa
sONK](LZHJQ^SVdINK]_d½¸,HJRjs/[&](L�NKUqL7HJU�LZcVG�Q^[KUAL_G��kL�[KhpHJUVQ^]`GXNKa`G^m�NKSWL_[&R�NYLZHI[KU�§�wVSbL>L_cVG^]`G�HIa�dJHJL_L_dIG
±�[&]xÊ�NKmVmV]`G^a_a`HIUVg�L_cVHIa¥ºASVGia`L_HI[&UmVHJ]_GiQiLZd½¸9®©Ü�UVGTdJH�ÊKGidt¸�]_Gia_SVdvL}[KhzHIUWQ^]_G^NKa_GimeNKSWLZ[KR�NPL_HI[&U
[Kh�Qi[&UqLZ]`[&dIdJG^]zL�NKa�ÊkapHIa�L_cONPLyLZcVGFc`[&w@±<HJdId2wtGiQ^[&R�G�HJUVQ^]`GXNKa`HIUVgKdt¸�[&UVG~[Kh�R�[&UVHJL_[&]_HJUVg}[&s/G^](�
NPL_HI[&UVa�§VHm®«G4®½§VRjNKHIUqLZNKHIUVHJUVg©ÀkHJg&HIdINKUVQ^G|®

¯!U�a_SVR�RjNK]�¸4§�LZcWGua`L_SVm~¸�[Kh<cASVR�NPUEG^]`]_[&]�HIU�L_cVGuQiSV]_]`G^UqL�N�ÀkHfNPL_HI[&Uea�¸ka`L_G^RØa_cV[6±<a
LZcVNPL�N�dINK]_g&GjsV]_[Kst[&](LZHJ[&U�[Kh<Gi]_]`[&]_aTLZN4ÊKGia�sVdfNKQiG�HJU�LZcVG�Q^[&SV]`a_G�[Kh�HJUWho[&]_RjNPL_HI[&ULZ]_NKUVa
�
hoG^]�®$�4cVGia_G�Gi]_]_[K]_a�NP]_G�mWSVGTHIU,sONK](L�LZ[�LZcVGTNKRTwVHJg&SVHJLU¸u[KhzUONPL_SV]ZNKd9dfNPUVg&SONKgKG4§2Q^[&UbhoSVa_HJ[&U
NKw/[&SWL�NKmVmV]`G^a_a`G^G|§9HJUVQ^[KUVa_HJa`LZGiUVQ�¸,[Kh�L_cVGTGSºASVHJsVR�G^UqL�§�NPa$±pGidId�NKa�LZcWGTG��bs/G^QiLZNPLZHJ[&UVa7NPUVm
SVUVmWG^]_a(L�NKUWmVHIUVg�[Khyw/[KLZcMa_GiUVmVGi]�NKUWme]`G^QiG^HtÀKG^]}[KhyLZcVG�R�G^a`aZNKg&G|®�nbHIR�SVdfNPL_HI[&U,a`L_SVmVHIGia7[Kh
Â¿�QÄ7n�a_SWg&g&G^a(LTLZcVNPL�L_cVG�UASVR�wtGi]�[Kh<[6À&Gi]ZNKdJd�HJUVa`L_]_SVQ�LZHJ[&UVa�±<HIdId�w/G�]`G^mVSWQ^G^m � ·36Ûó-p&xo�m§
LZcWG^]_Giw�¸�]_GimVSVQ^HJUVgLZcVG|[&sWst[&](LZSVUWHJLU¸eho[&]TQ^[KRjRTSWUVHIQ^NPLZHJ[&UEG^]`]_[&]`aS®ÆÄlL�LZcVG|aZNPRjG�L_HIR�G4§
G^]`]_[&]`a�]`G^a`SVdJL_HIUVg}ho]_[&R�dINKQ;ÊT[Kh�a_cONK]`G^mua`HJL_SONPLZHJ[&U�N�±lNK]`G^UVGia_alRjN�¸�HIUVQi]_G^NKa_G�HIU�dIHtÊKG^dJHIcV[k[km�®
÷�G�NPmVmV]_Gia_a<LZcVGia_G>HIa`a_SVGia�HJU�LZcVG}UVG`�bL~a_GiQiL_HI[&U�®

Ä�UV[PLZcVGi]�RjNoc`[&]�a`[&SV]`Q^G�[KhlGi]_]_[K]_a}HIULZcWG�sW]_G^a`G^UqL�NKHI]�L_]ZN]4�Q�Q^[&UqL_]_[&d�a]¸ba(LZGiRÙHJa7HIUb�
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LZcWGsV]_Gia_G^UqL�a�¸ka(LZG^R»® ¯!U¢NPmVmVHJL_HI[&U°§<NKHI]`Q^]ZNYh�L�NKsVsW]_[qNKQ�c\L_cVGî¶µ5Ä5Â�Ü�ÐïR�[&]_G�G�À&GiUVdt¸
a_sVNKQ^Gim�NKQi]_[&a`alhoG^GimVG^]<gqNPL_G^a�§V]_G�ºkSWHI]_HJUVg�dIGia_a4SVa`G}[Kh9cV[&dImWHIUVgTsVNPL_L_G^]_UWa<NPL4LZcVG7î¶µ¶Ä5Â�Ü�Ð
w/[&SVUVmONP]�¸9®

?A@�â�ã�âtã õ�F�é�Î
íOö�è�¨,í/D ë�é�©�ê�é�¨,í¡è�ë�©l��©[é¡ëX©k¨
î4cVG�R�NKHJU7LZ[k[&d&[KhVL_cVGyî¶µ5Ä5Â�Ü�Ð�Qi[&UqLZ]`[&dIdJG^]�HIa9N<]ZNKmVNK]�a`Q^]`G^G^U�LZcONPL9mVGisVHIQ�LZa9LZcVGyst[Ka_HJL_HI[&U
[KhWNKdIdPLZcVGyNKHJ]_Q^]_NPh�L�HJU}L_cVGya_G^Q�LZ[&]i÷&6zNKQ�c�NKHI]`Q^]_NPh�L�a_cW[,±<U�[&U7LZcVGza_Qi]_GiG^UTHJa�NKQ^Qi[&RjsVNKUVHIGim}wR¸
N�§�Ø4ÞmØ�Ê#��×wº��yLZcONPL^øqSVUVmVGi]¡LZcVG4sW]_G^a`G^UqLya�¸ka`L_G^R�øAQ^[&UqL�NPHIUVa¡L_cVGlQXNPdIdWa`HIg&U�øANKdJL_HJLZSWmVGKøPg&]_[&SWUVm
a_s/G^Gim�ø¡NPUVmeù�G^HJg&cqL>Q^dfNPa_a}[KhyLZcVGjNKHI]`Q^]_NPh�LX÷�î4cVG�a�¸kRTw/[&d�[KhyLZcWGjQi[&UqLZ]_[KdIdIGi]�]_Gia_s/[&UVa`HIwVdJG
ho[&]lL_cONPL<NKHJ]_Qi]ZNPh�L4HJa4a_cV[�ù<U�[6À&G^]4L_cVG}Q^G^UqL_G^]<[Kh9LZcVG>NKQ�LZSONKdtL�NK]`g&GiL^øONKUVm�N�a`LZNPLZSVa�NK]`GXNTHJa
mVGia_HIgKUONPLZGim�ho[K]lLZcVG}]_GiQ^GiHtÀkHIUVg�Qi[&UqLZ]_[KdIdIGi]Sý«a4a�¸kRTw/[&d�ù<cVGiU�N�cONKUVmW[v�HIa4HJUVHJL_HfNPL_G^m�÷

î4cVG�mVNPL�N�wVdJ[bQ;ÊQ^NKU�NPdIa_[�a_cW[�ù�N�dJ[�ùôNKdJL_HJL_SVmVGTùpNK]_UVHJUVg�HJhyLZcVGjNKHI]`Q^]_NPh�L7mVGia_Q^GiUVmVa
w/G^dI[�ù�LZcVG>RjHJUVHIR�SVRÑaZNPhoG�NKdJL_HJL_SVmVG�ho[&]lL_cONPL<LZGi]_]ZNPHIU,NKUVm,N�Qi[&U}
OHJQiL~NKdIGi]`L4L_cONPL�UV[KL_HJñOGia
LZcWGTQ^[&UqL_]_[&dJdIG^]<ù<cVGiUedJG^gqNPd�a`G^sONK]_NPLZHJ[&U�HJa�dI[Ka`LX÷$Ä�UNKmWmVHJL_HI[&UONPd9dJHIUVG>[&U�L_cVGTmONPLZN�wVdJ[bQ;Ê
HIa�SVa`G^m�ho[&]~a_Q^]_NPLZQ�csVNKm�HIUbho[&]_RjNPLZHJ[&U|G^UqLZGi]_GimwR¸�LZcWG�Q^[KUAL_]_[&dJdIGi]^ø2a_SVQ�ceNKa�LZcVG�]_SVUqùpN�¸
NKa`a_HIgKUVRjGiUqLX÷|î4cVG�LU¸ks/G�[Kh4HJUWho[&]`R�NPL_HI[&UGiUqLZG^]`G^m�HJU�LZcWG�a_Qi]ZNPL_Q�c�sONKm�HIa�a(L�NKUWmONK]_mWH10^Gim
ù<HJL_cVHIU|NTsVNK]`L_HIQ^SWdfNK]�î<ú5Ä5Â�Ü�Ð�÷Oû!U|g&GiUVG^]_NKd¶øbQ^[&UqL_]_[&dJdIG^]`alQXNPU�[KUVdJüja_GiG}L_cVG7mONPLZN�wVdI[kQ;ÊAa
[Kh¡NKHI]`Q^]ZNYh�L<SVUVmVGi]�L_cVG^HJ]�Qi[&UqLZ]`[&d¶÷!û~[�ù�Giý&Gi]^ø/LZcVG�ü�NK]_G�NKwVdJG}L_[ja`G^G>mONPLZN�wVdJ[bQ;ÊAa�[Kh¡[PLZcVGi]
NKHJ]_Q^]_NPh�LjHJh7LZcWGiü;sW]_G^a`a|N���þkSWHIQ;ÊrdJ[b[4Ê�ýÛÊKG�ü&÷1îzübsWHIQXNPdIdJüKø�NK]_]`HJýPNKd<Q^[&UqL_]_[&dJdIG^]`a�a`GiLuL_cVG^HJ]
Q^[KUAL_]_[&dJa�a`[ELZcONPLjLZcVG�ürQ^NKU\a_GiGMNKdId�NK]`]_HvýKNPd~NPHI]_Qi]ZNPh�L^øl]_GigqNK]`mVdIGia_au[Kh7ù<cVNPL�s/[&a_HvLZHI[KU�HJa
cONKUWmVdIHJUVgTLZcVGiR,÷

÷¢cVG^UuNKUuNKHJ]_Qi]ZNPh�LyHIayNKw/[&SWL~ÿ�x7LZ[jÿ,õ>UVR�HVho]_[KRôLZcVG�î<ú5Ä5Â�Ü�Ð>økL_cVG�GiUV]_[&SbLZG�QiG^UqLZGi]
Q^[KRjsVSbLZG^]�HJUVHJL_HfNPL_G^a�N<cVNKUVmV[v��LZ[4LZcVG�î<ú¶Ä5Â�Ü�Ð�Qi[&R�sVSWLZGi]�wqü�LZ]_NKUVa`hoGi]_]`HIUVg4HJUWho[&]_RjNPL_HI[&U

ÿ�x&x



Q^[KUVQ^Gi]_UVHJUVg�L_cONPL,NKHI]`Q^]_NPh�LX÷"÷¢cVGiU�LZcVHJa|Giý&GiUqL�[kQ^Q^SW]_a^ø}Nq
2NKa`cVHIUWgrdIHJg&cqL|NKsVs/GXNP]_a�[&U
LZcWG�î<ú¶Ä5Â�Ü�Ð1hoGiG^mVGi]~Qi[&UqLZ]_[KdIdIGi]Sý«a<a_Q^[KstGP÷pî4cVG�HIUVHvLZHfNYLZHIUWg��CQiG^UqLZGi]��<Q^[&UqLZ]`[&dIdJG^]�ý�a4a`Q^]_GiG^U
a_cW[�ù<a�L_cVGT]`G^Q^GiHJýkHIUWg��Cî<ú¶Ä5Â�Ü�Ð��~Q^[KUAL_]_[&dJdIGi]Sý«a�a`ükRTw/[&d�HIU�L_cVGTmONPLZNjL�NPg�a`L�NYLZSVa�wWdI[kQ;Ê/÷
î4cVG�]_GiQ^GiHJýkHIUVg�Qi[&UqLZ]`[&dIdJG^]7NKQ;ÊAUV[�ù<dJG^mVg&Gia7LZcVG�cONKUWmV[v�Ewqüs/[&a`HJLZHJ[&UVHJUVgjL_cVG�Q^SV]`a_[&]}[�ý&Gi]
LZcWG�HJQ^[&U�÷�î4cVG�HIUVHvLZHfNYLZHIUWg�Q^[KUAL_]_[&dJdIGi]Sý«a7HIQ^[KUl
ONKa_cVGia�NuhoG�ù¤LZHJRjGia�LZ[|HIUWmVHIQ^NPLZG�L_cONPL}LZcWG
cONKUWmV[v�ÚcONPa�wtGiG^U$Q^[&R�sVdIG�LZGim�÷¤î4cVGMHJUVHJL_HfNPL_HIUVgeQ^[&UqL_]_[&dJdIG^]�NKmWýkHIa`G^a�LZcWGsVHIdJ[KLu[Kh>LZcWG
ho]_GiþASVG^UVQ�ü|SVs/[&U�ù<cVHIQ�c�LZ[�Qi[&UqL�NKQ�L4LZcVG7]`G^Q^GiHJýkHIUWg�Qi[&UqLZ]`[&dIdJG^]^÷�û�h¡NPUAüAL_cVHIUVg�g&[kG^alù<]`[&UVgVø
LZcWG>QiG^UqLZGi]�NPUVm,î<ú¶Ä5Â�Ü�ÐÚQ^[&UqLZ]`[&dIdJG^]`a4QXNKU|L�NKdtÊ�wqüuL_G^dIGisVcV[&UWGK÷

î4cVG>cONKUVmV[]�sV]_[kQ^GimVSV]`G�SVUWmVG^]�¥JÄ�nbî�HJa4HImVGiUqLZHIQ^NKd�HJUuLZcVG>NKSWL_[P�!]`GXNKmk�
NKQiQ^G^sbL~R�[kmVGK÷
û!U�NKmVmVHvLZHJ[&U�øb¥JÄ7nkî�sV]`[�ýbHJmVG^a�NKU|NPSWLZ[qNPQ^Q^GisWL�Rj[kmVG�L_cONPL<NPQ^Q^GisWLZa4L_cVG}NKHI]`Q^]_NPh�Lpù<HvLZcV[&SbL
HIUWsVSWL�ho]_[KR¤LZcVG<Qi[&UqLZ]_[KdIdIGi]^øqNPdJLZcW[&SVg&c�LZcWG~NPmWýPNKUqL�NKg&Giaz[KhtL_cVHIa�hoG^NPLZSV]`G�NK]_G4SVUWQ^dIG^NK]^÷�î4cVG
mVHJaZNKmWýPNKUqLZNKg&GKø�NKa�mWHIa_QiSVa_a`G^mMw/G^dI[�ù}øtHIa<LZcONPL�HJL~]_GimVSVQ^Gia�LZcVG�Q^[&UqLZ]`[&dIdJG^]�ý�a�]_[&dJG>L_[u[&UVG�[Kh
R�[&UVHJL_[&]_HJUVg�L_cVG}cONKUVmV[]��÷

?A@�â�ã�â� å�©���è9©[éQê�ìbé�Õ�F�é�Î²å	��F�ê�ìDé�Õ
Ä~h�L_G^]>NKHJ]_Q^]_NPh�L}cONXý&GjwtGiG^U�NKQ^QiG^sWL_G^m�HJUqLZ[|LZcVG�î<ú5Ä5Â�Ü�ÐÑ[�ý&G^]}LZcWG�hoGiG^mVGi]�gqNYLZG^aiø9L_cVGiü
NK]`G�NKa`a_HJg&UVG^m�wqü�]`SVUqùlNXü�wqü�L_cVG|hoG^G^mWG^]�Qi[&UqLZ]`[&dIdJG^]^÷gÄ�HI]`Q^]_NPh�L�G^UqLZGi]_HIUWgEN�sVNK]`L_HIQ^SWdfNK]
hoG^GimVG^]}gqNYLZG�NK]`G�SVa_SONPdIdJü�NKa_a`HIg&UWG^mLZ[�LZcWG�UWGXNK]`G^a`L>]`SVUqùlNXü&÷�ú<SVUqùlNXüeNKa`a_HJg&UVR�G^UqLZa>NK]`G
HIUWmVHIQ^NPLZGimT[&U�L_cVGlsVdINKUqýbHJGiù�mVHJa_sVdINXü�HJUTmVH	��Gi]_G^UqL�ùlNXüka^øAmVGistGiUVmVHIUWg7[&U�LZcWGlQ^[&UqýKG^UqLZHJ[&U�[Kh
LZcWG�sONP]`LZHJQ^SVdINK]4î<ú¶Ä5Â�Ü�Ð�
ïÐ�Giù��y[&]�Ê/øOho[&]<G ðVNPRjsVdJGKøOSVa`G^a�LZcVG>st[Ka_HJL_HI[&U|[Kh�LZcVG>dIG^NKmVGi]
dIHJUVG��Ca`SVQ�c�NKa}a(LZ]ZNPHIg&cqL>SVse[&]7LZ[|LZcVG�dIG�h�L�~LZ[�HIUWmVHIQ^NPLZGTL_cVGj]`SVUqùlNXü�NKa`a_HIgKUVRjGiUqL>ù<cWHIdIG
[KL_cVG^]<î<ú¶Ä5Â�Ü�Ð�a~SWa_G>NKU�G^UqLZ](ü|[&U�LZcVG}a_Qi]ZNPL_Q�c�sONPm�÷

î4cVGThoG^GimVG^]7Qi[&UqLZ]`[&dIdJG^]�R�SVa`L�L_cVG^UMa`G^þASVG^UWQ^GjNKUVma_sVNKQ^GTL_cVG�NKHI]`Q^]_NPh�L�L_[�hoG^GimML_cVG^R
aZNYhoG^dJü�HIUqLZ[�L_cVG>NKsVsV]`[qNKQ�c�sONPL_L_G^]`U|ù<cWG^]_G}LZcWGiü|NK]`G}cONKUVmVGim,[]��LZ[�LZcWG}ñVUONKd�Qi[&UqLZ]_[KdIdIGi]^÷
Ä�HJ]_Qi]ZNPh�Lzù<cV[&a`G�G^UqL_]`ü�st[KHIUqLpHJa�LZcVG�hCNK]`L_cVG^a(L4NXùlNXü�SVa`SONKdIdvü�G^UqLZGi]�L_cVG�NKsWsV]_[qNPQ�cusONPL`LZG^]`U
NPL4L_cVG}mV[�ù<UAù<HJUVm�dJG^g�ù<cVHJdIG�L_cV[&a_G}ù<cV[jNK]_G7UWGXNK]`G^]<G^UqLZGi]~HvL<NPL<LZcWG>wVNKa_G}dIGigV÷

Ä�HJ]_Q^]_NPh�L�G^UqL_G^]_HJUVg�L_cVG�hoG^GimVG^]�gqNPL_G^ajNK]_G|a_GisONK]_NPLZGimrRjNKHIUVdvü�wqü�NKdvLZHvLZSVmVGP÷ðÄ�]_]`HJýPNKd
LZ]_N]4�Q�ho]`[&RæmVH	��Gi]_G^UqL�mVHI]`G^Q�LZHI[KUVa�R�SVa`L�wtG�R�G^]_gKG^m�HJUqLZ[,ñVUONKdyNKsVsV]`[qNKQ�cEa(LZ]`GXNKR�a�NPUVm
GiýKG^UqLZSVNKdIdvü�wW]_[&SVgKcAL�mV[�ù<UTLZ[�LZcVG�aZNKR�GpNPdJLZHvLZSVmWGK÷��,G^]`g&HIUVg�NK]_]`HJýPNKd&L_]ZN]4�QpHJUqLZ[�N�mVG^a`HI]`G^m
a_GiþASVG^UVQiG�ho[&]�L_cVG�ñOUONKdzNKsWsV]_[qNPQ�cENKUVmeRjNKHIUqL�NPHIUVHJUVg�]`G^þASVHI]`G^m�a_sONKQiHIUVg�HIa�L_cVG�sV]_HJR�NP]`ü
mVSWL!üe[KhpLZcVG�NKsVsV]`[qNKQ�cEQi[&UqLZ]_[KdIdIGi]^÷�î4cASVaiøzN,RjNoc`[&]}Q^[&R�s/[&UVG^UqL�[KhlLZcWGjL�NPaxÊAa�[Khlwt[KL_c
LZcWG�hoGiG^mVGi]pNKUWmjñOUONPdtNPsVsV]_[&NKQ�c�Qi[&UqLZ]_[KdIdIGi]_a�HJa.ù(a_HJL_SONPL_HI[&U�NXùlNP]_G^UWG^a_aiøBú�L_cONPLyHIaiø[ÊAUV[�ù<HJUVg
LZcWG�]_G^dINPLZHvý&Gjst[&a`HJL_HI[&UVa�[Kh�NKHI]`Q^]_NPh�LTHJUELZcVG|NKHJ]_a`sONKQ^GuNKaTùpGidIdpNKaTLZcVGiHI]TsW]_[&wONPwVdIG�hoSbLZSV]`G
s/[&a_HvLZHI[KUVa^÷

ò~UVmWG^]�LZcWGTQ^SV]`]_GiUAL�a`üka`L_G^R�ø�Q^[&UqLZ]`[&dIdJG^]`a�NKQiQ^[&R�sVdJHIa_c�LZcVGia_GTLZNKaxÊAa7SVa`HIUVg�Nja_G^]`HIGia�[Kh
g&SVHJmVG^dJHIUVGiaT[&]�cVGiSV]_HJa`LZHJQ^aTL_[eQi[&UVa(LZ]_SWQiL�NMR�G^UqLZNKd4Rj[kmVGidl[Kh�LZcVG|a_GiþASVG^UVQiG,ho]`[&RØL_cVG^HJ]
SVUVmWG^]_a(L�NKUWmVHIUVg,HJhyLZcVG�Q^SW]_]_GiUqL�s/[&a_HvLZHJ[&UVa7[KhlNKdId¡[PhpLZcWGjNPHI]_Qi]ZNPh�L^÷jî4cWGjQi[&UqLZ]_[KdIdIGi]7RTSVa(L
ñO]`a`L>mVGiL_G^]`RjHJUVGTLZcVG�HJUAL_G^](ýKNPd¡]_GiþkSWHI]_Gim�w/GiL!ù�G^GiU�GXNPQ�c�sONKHJ]�HIUL_cVG�a_G^þASVGiUVQ^GP÷�Ä~HI]_Qi]ZNPh�L
RTSVa(L�w/GTNYL~dJGXNKa(L�ÿXx&x&x�hoG^GiL�NKsONK](L~ýKG^](LZHIQ^NKdIdvü�[&]<cONXý&G�cV[&]_H�0^[&UqLZNKd�a_GisONK]ZNYLZHI[KU�[Kh Í LZ[õ

ÿ�xWÿ



R�HIdIGia^ø�mVGistGiUVmVHJUVg�[&U}LZcWGzù�G^HJg&cqL9Q^dfNPa_a9[KhbL_cVG�NKHI]`Q^]ZNYh�L��Ca`G^GÛÄ�sVs/G^UVmWHvðzÄ�ho[&]�LZcVGzmVG�L�NKHJdIGim
]_GiþASVHI]`G^R�G^UqLZa���÷�Ä�dvLZcV[&SWg&cuNKdvLZHvLZSVmVG�QXNPU�wtG�Qi[&R�sONK]_GimuUASVR�G^]_HJQXNKdJdJü��oHJLpNKsVs/GXNK]`al[&UuLZcWG
mONPLZNeLZNKg���øpmVHIa(L�NKUVQiG,HJajsW]_G^a`SVRjNKwVdJü�Gia`LZHJR�NYLZG^m�wqürR�G^UqLZNKdIdvü�Q^[&UqýKG^]`L_HIUVg�]ZNKmONP]_a_Qi[&s/G
mVHJa`L�NPUVQ^Gia�HJUqLZ[�UONKSWL_HIQ^NKd�R�HIdIGia^÷

î4cVG�a`G^þASVGiUVQ^GuHvLZa`G^dJh�HIa}mVG�LZGi]_R�HIUVGim�wqüýkHIa`SONKdIH�0^HJUVg|N�Qi[&R�Rj[&UMs/[&HIUqL}LZcWGjNPHI]_Qi]ZNPh�L
ù<HIdJdOQ^]`[&a_a�NKUVmuGia`L_HIRjNPLZHJUVg�LZcVG`
VükHIUVg}LZHJRjG4L_[>L_cONPL�st[&HJUqLyho[K]�G^NKQ�c�[Kh�LZcVG~NKHI]`Q^]_NPh�LX÷�î4cVG
[&]`mVG^]lHJUjù<cVHJQ�c|NKHI]`Q^]_NPh�LlNP]_]_Hvý&G7NYLpLZcWG�Q^[&R�R�[&U�s/[&HIUqL�mVGiL_G^]`RjHJUVG^apL_cVG�wONPa_HIQ~a_GiþkSWG^UVQiGK÷
î4cASVa^ø�L_cVGTa`G^þASVG^UWQ^G�HIa~SVa_SONPdIdJü�[&wqýkHI[KSVa�[&]~mVGiL_G^]_R�HIUWG^m�wqü�GiUqLZ]`ü,HIUqL_[�LZcVG�mV[�ù<UAù<HJUVm
dIGigT[Kh�LZcWG7sONPL_L_G^]`U�÷�û�h�LZcVGi]_G7HIalN�LZHIG�NPLpL_cVG7a_GiþkSWG^UVQiG�s/[&HIUqL^øbLZcWG�Q^[&UqL_]_[&dJdIG^]�a_GidIG^Q�LZa4LZcWG
[&]`mVG^]lwVNKa_Gim�[&U�mVG^Qi]_G^NKa_HJUVg�[�ý&G^]_NKdId/a`üka(LZG^RÐmVG^dIN�üK÷�Ð~[&]`R�NPdIdJüKø&LZcVG~ho[&dIdJ[�ù<HJUVg>g&SVHImWG^dIHJUVG^a
NKsVsWdJü/�

ÿ&÷~nbdJ[�ùpGi]~NPHI]_Qi]ZNPh�Lpho[&dIdJ[�ù¢hCNKa(LZGi]~NPHI]_Qi]ZNPh�L#�
�b÷5û�GXNXýAü�c`GiLZa4ho[&dJdI[�ù$UV[&UVcWGXNXýAü�NKHI]`Q^]ZNYh�L4[&U|ñOUONKd�NPsVsV]_[&NKQ�cØ�
Í ÷¶Ä~U�NKHJ]_Qi]ZNPh�L4[KU|ñVUONKd�NKsVsW]_[qNKQ�c�sV]`G^Q^GimVG^a�NKU�NKHI]`Q^]_NPh�L4[&U|LZcVG}wONPa_G}dIGigV÷

nb[&R�GiL_HIR�G^a^ø~NPh�L_G^]�N�a_GiþASVG^UVQiG�cONPa�wtGiG^U$mVGiL_G^]_R�HIUWG^m\LZcVGQi[&UqLZ]`[&dIdJG^]uRTSWa`L�NKdvLZG^]
HJL�L_[EmVGXNPd<ù<HvLZc;SWUVG�ðbs/G^QiL_G^m\a`HJLZSVNPLZHJ[&UVa^÷s/�¥¡úóNKHI]`Q^]_NPh�L�QXNKUrL_SV]_U�ù<HJLZc�dIHvL_LZdJG�[&]�UV[
ho[&]`GiùpNK]_UVHJUVguNPUVm�RTSVa(L�w/G�R�G^]`g&G^m�HIUqLZ[�LZcVG�a_GiþkSWG^UVQiG�þASVHJQ;ÊAdJü&÷<î4cVHJa~LZNKaxÊ|HIa�Q^[KRjsVdJG�ð
w/G^QXNPSVa_GpL_cVG^a`G4NKHJ]_Q^]_NPh�L9]_GiþkSWHI]_G�G^a`stGiQ^HfNPdIdJü�dfNK]`g&Gza_sONKQiHIUVg�HIUqLZGi]`ýPNKdIai÷�û!UTNKmVmVHvLZHI[KU�ø�RjHJa_a_Gim
NKsVsW]_[qNKQ�cWG^aTRTSWa`L�wtGjRjGi]_g&Gim�wONKQ;ÊeHIUqL_[�L_cVG�a`G^þASVG^UWQ^G|NKUVm�[bQiQXNKa`HI[&UONPdIdJü,LZcVGi]_GjHIa�NKU
G^R�G^]`g&G^UWQiü�LZcVNPL<wqübsVNKa_a`G^a~L_cVG}a_GiþkSWG^UVQiG�NKdJL_[&g&G�LZcVGi]^÷

Ä�dvLZcV[&SWg&c|NKU|¥JÄ0Ä�mVHJ]_G^Q�LZHvý&G�]`G^Q^[KRjR�G^UVmWalmVGiñVUVHIUVgTL_cVG�a`G^þASVG^UWQ^G�NKalGXNP]_dJü�NKals/[&a
�
a_HJwVdIGPø&HIU�sV]ZNKQ�LZHJQ^GlR�[&a`L�G�ðbs/G^]_HJG^UVQiG^m�Q^[KUAL_]_[&dJdIGi]_a�L_G^UVm�L_[7mVG^dIN�ü>ho[&]`RTSVdfNYLZHIUWg�N�a`G^þASVGiUVQ^G
HIU�LZcWG^HI]yR�HIUVm�÷�î4cVHIaymVGidfNXü�NKdIdJ[�ù<azL_cVG^RôL_[�HJa_a_SWG�hoG�ùpGi]pQ^[KUAL_]_[&d/HIUWa`LZ]`SVQiL_HI[&UWa�NPUVmjL_[�w/G
]_Gia_s/[&UVa`HJý&G�L_[TmVH	��Gi]_HIUWg�s/G^]`ho[K]_RjNKUVQ^G�ýPNK]_HINPLZHJ[&UVaz[Kh�LZcWG7NKHI]`Q^]_NPh�LlNPa�ù�G^dId�NKa�L_[THIUWQ^[&]`st[P�
]ZNYLZG�SWUVG�ðbs/G^QiL_G^me]_Gia_SVdvLZa^÷��pdJGXNK]`dJüKøta`G^þASVG^UWQ^HIUWg,NPUVma_sONPQ^HIUWg�NKHI]`Q^]_NPh�L�HJa�NKUG ðkLZ]_GiRjGidJü
Q^[KRjsVSbL�NPL_HI[&UONPdIdJü�HJUAL_G^UVa`HJýKGjQi[&g&UVHvLZHJýKGTL�NKa�Ê2ø�NKUWm�HvL>NKwVa_[K]_wVa}RTSVQ�c�[KhyLZcVG�Q^[&UqL_]_[&dJdIG^]�ý�a
R�G^UqL�NKd9]_Gia_[&SW]_Q^Gia^÷zÐ~[PL�[&UVdvü�RTSVa`L~LZcVG�Q^[&UqLZ]`[&dIdJG^]�a_[&dvý&G�NjQ^[&R�sVdIG ð,a_sONPL_HfNKd��ALZGiRjs/[&]_NKd
sV]`[&wVdIGiR,øzwVSbLja`cVG�[&]�cVG�RTSVa`L�NPdIa_[MRjNKHIUqLZNKHIU�NdfNP]_g&G�R�G^R�[&]`ü�dI[&NKm�øyHIUVQidISVmVHJUVg�LZcWG
NKHJ]_Q^]_NPh�LZa�ýVQ^SW]_]_GiUqL~s/[&a`HJLZHJ[&UVa<NKUWm�Q�cVNK]ZNKQ�LZGi]_HIa(LZHJQ^a�NKa4ùpGidId�NKa4L_cVG}a_G^þASVGiUVQ^G�HJL_a_G^dvh
÷

ò~UVmWG^]7¥[Ä7nbî7ø/LZcVG�a_G^þASVGiUVQ^G�NKUWm�]_SVUqùpNXüNKa`a_HIgKUVRjGiUqLZa�NP]_G�mWGiLZGi]_R�HIUVGimNKSWL_[&RjNPL`�
HIQ^NKdIdvü,ho[K]}L_cVG�Q^[&UqL_]_[&dJdIG^]i÷�î4cVG^a`GuNKa`a_HIgKUVRjGiUqLZa>NK]_G�NKQ�LZSONPdIdJü�Q^[&R�sVdJGiLZGim�wqüL_cVG�î��3Ä
NKUVm�a`SVwVR�HJL`LZG^mEL_[�LZcVG|¥[Ä7nbî£a_Q�cWG^mVSVdJG^]�GiýKG^U�wtG�ho[&]_GjLZcVG|NKHJ]_Qi]ZNPh�L�G^UqLZGi]_aTLZcWG�î<ú5Ä<�
��Ü�Ð�÷¡Ä�a�HJU�LZcVG�sV]_Gia_G^UqL}a(üba(LZGiR,ø�L_cVGTHIUWHJLZHINKd�]`SVUqùlNXüMNKa`a_HJg&UVR�G^UqL�HJa�wONKa`G^mMSVs/[&U�LZcWG
hoG^GimVG^]�gqNPL_G�wqü�ù<cVHJQ�c,L_cVG�NPHI]_Qi]ZNPh�L<GiUqLZG^]`a~L_cVG}î<ú5Ä���Ü�Ð�÷/î4cVG>a_GiþkSWG^UVQiHIUVg�NPdIg&[&]`HJL_cVR
Q^[KUVa`L_]_SVQ�LZa�N�ñO]_a(L`��Q^[&R�G��¶ñO]_a(L`�!a`G^](ý&G^m|[&]`mVG^]4wVNKa_Gim�[KUuLZcVG7NPHI]_Qi]ZNPh�LSý�apQ^SV]`]_G^UqL<]`[&SWLZGPøV[&sb�
G^]_NPLZHJUVg�Q�cONP]ZNKQ�LZG^]`HIa(LZHIQia^øzNKUWm�L_cVGuQiSV]_]`G^UqL�ùpG^NPLZcWG^]�NKUVm�]`SVUqùlNXü�Qi[&UWñOgKSV]ZNPL_HI[&U�÷î4cVG

ÿ�xq�



a_GiþASVG^UVQiG�UASVR�wtGi]4NKUVm�]`SVUqùlNXü�NPa_a_HJg&UVR�G^UqL<NK]`G�a_cW[�ù<U|[&UjLZcVG�ho[&SW]`LZc�dIHIUWG�[Kh�L_cVG�mONPLZN
L�NPg�ù<cWG^U�HvLlñO]`a`L~NKsVs/GXNK]`a<[&U�L_cVG}]ZNKmVNK]4a_Qi]_G^GiU�÷

î4cVGpa`G^þASVGiUVQ^G4[KhONKHI]`Q^]ZNYh�L9NKsVsV]`[qNKQ�cVHJUVg�NKUWm�Q^SW]_]_GiUqLZdJü>HJU>L_cVGpî<ú¶Ä���Ü�ÐrNKsVs/GXNP]_a9[&U
LZcWG>L_HIR�G^dIHJUVG�[KU�L_cVG�sWdfNKUqýkHIG�ù�mVHJa_sVdINXü&÷ÛÄ�HI]`Q^]_NPh�L�NK]_G}[&]`mVG^]`G^m,[&U�L_cVG7LZHJRjGidIHIUWG�a_[�LZcONYL
LZcW[&a_G~Q^dI[Ka_G^a(LpL_[�LZcWG~[&SbLZG^]�R�NP]xÊKGi]��o]_SVUqùpNXü�[&]�NK]`]_HJýPNKdVñbð�øbmVG^s/G^UWmVHIUVg�[&UjL_cVG~L_HIR�G^dIHJUVG
a_G�L_L_HIUVg��<NK]`G�dI[�ù�G^]�[&U,L_cVG�dJHIa(LX÷�Ä�HJ]_Qi]ZNPh�L�R�[�ýKG�mV[�ù<U�L_cVG�dJHIa(L�NPa~LZHJRjG>NKmbýKNPUVQ^Gia^÷�î4cVG
LZHJRjG>dIHJUVG>a_cV[�ù<a�LZcWG�nbîQÄ��Ca`Q�cVG^mVSWdIG^mL_HIR�G�[KhyNK]`]_HvýKNPd��4NKUVm!6�îQÄ��CGia`LZHJR�NYLZG^m�LZHJRjG>[Kh
NK]`]_HJýPNKd���÷yî4cVG�nkî¹Ä�HIa�Q^[&dJ[&]4Q^[kmVGim�wqü�hoG^G^mWG^]�g&NPLZG�NKdIdJ[�ù<HIUVgTL_cVG�Qi[&UqLZ]`[&dIdJG^]4LZ[jþkSWHIQ;ÊAdJü
RjNPLZQ�c�L_cVG�L_HIR�G^dIHJUVG<HIUWho[K]_RjNPLZHJ[&U�ù<HJLZcuNKHI]`Q^]ZNYh�L�mWHIa_sWdfNXü&Gim�[&U�LZcWG�]ZNKmVNK]pa`Q^]_GiG^U�÷y¥[Ä7nbî
NKSWL_[&RjNPLZHJQXNKdJdJüumWGiLZGiQiL_a>R�HIa`a_GimMNKsVsV]`[qNKQ�cVGia7[&]�NKHJ]_Qi]ZNPh�L~LZcONPL�cONXý&G�hCNKHJdIG^m�LZ[uG ðbG^Q^SbLZG�N
Q^dJGXNK]_NKUVQiG�NKUWmuNKSWL_[&RjNPLZHJQXNKdJdJü>]_Gia_G^þASVGiUVQ^Gia4LZcVGiR,÷¡î4cASVaiøV¥[Ä7nbî\NPSVg&R�G^UqL�NPL_HI[&U�g&]`GXNPL_dJü
]_GimVSVQiG^a>wt[KL_c�LZcVG�Qi[&RjsWSWL�NPL_HI[&UVNKd�NPUVmMRjGiRj[&](ü�dJ[qNKm[KhzL_cVG�a_G^þASVGiUVQ^HJUVg|L�NKa�Ê,ho]_GiG^HJUVg
LZcWG�Qi[&UqLZ]_[KdIdIGi]�LZ[�a_[&dvý&Gz[KL_cVG^]9sV]_[KwVdIGiRjai÷¹û�[�ùpG�ý&G^]iø&LZcVG�hCNKQ�L�LZcONPL9LZcWGyQi[&UqLZ]`[&dIdJG^]�mVG�ý&[KL_G^a
hoGiù�G^]TNPL_L_G^UqLZHJ[&UONKdz]_Gia_[&SW]_Q^Gia�LZ[,LZcVG�NKHI]`Q^]ZNYh�L�NPUVm�LZcWG^HI]>RTSWL_SONKdza_sVNPLZHINKdz]_G^dINPLZHJ[&UVa`cVHIsVa
Q^[KSVdIm|]_GimVSVQiG�a`HJLZSVNPLZHJ[&UONKd�N�ùpNK]`G^UVGia_a^÷

?A@�â�ã�âÓÒ �©í�é¡ë�¨,í/ÍBÍDìDé9Õ�ä�ìo¨&ê&¨YFWèmë
Ü�UVQ^G}LZcWG>Qi[&UqLZ]`[&dIdJG^]4mVGiQ^HImWG^a<SVs/[&U�L_cVG>a_G^þASVGiUVQ^GPøtcWG�[&]4a`cVG>mVHI]`G^QiL_a�NKHI]`Q^]ZNYh�LXøWL_cV]_[&SWg&c
N�a`G^]_HJG^aT[Ph<HIUVa(LZ]_SWQiLZHJ[&UVaiø¡HIUqLZ[�st[&a`HJL_HI[&U�NKUVm�G�ý&G^UqL_SONKdIdvü�L_[�LZcWGjñOUONPdlNKsVsW]_[qNKQ�c�sVNPLZc�÷
Ä�dvLZcV[KSVg&c�L_cVG^]`GuNK]`G�UV[�sVSVwVdJHIa_cWG^mE]`[&SWLZGia�HJUVa_HJmVG�L_cVG�î<ú¶Ä���Ü�Ð�ø9LZcVGi]_G�NK]`G�UV[KRjHJUONKd
sONPL_cVa�[&]È
O[�ù¬sONPL`LZG^]`UVa^÷rî4cVG�mVGig&]_GiG�L_[eù<cWHIQ�c�L_cVG�UV[&R�HIUONKdpsONPLZc�HIa�ho[&dJdI[�ùpGim�HIa�N
hoSVUVQ�LZHJ[&U[KhzLZcVG�QiSV]_]`G^UqL}LZ]_N]4�Q�dIGiýKG^dBø�ùpG^NPLZcVGi]^ø9NKUVm]`SVUqùlNXüMQi[&UVmVHvLZHI[KUVa^÷��p[&UqLZ]`[&dIdJG^]_a
NK]`GUV[KL�]_GiþkSWHI]_Gim$L_[�ho[&dIdJ[�ùóUW[&RjHJUONKd~]_[&SWL_G^a�NPL�NKdJd~L_HIR�G^a^ø~UV[&]�Q^NKU$L_cVGiüK÷�û!U$hCNPQiLXø
mVG�ýbHINPLZHJ[&Ujho]`[&RôLZcWG�UV[&R�HIUVNKdO]_[&SbLZG^apHIay[&UVG�[Ph�LZcVG�LZ[k[&dIazLZcWG�Q^[KUAL_]_[&dJdIGi]ySWa_G^a�LZ[�NKQ�cWHIGiýKG
a_GiþASVG^UVQiHIUVg}NPUVmTa_sVNKQ^HJUVgVøKHB÷�GP÷JøYý&GiQiLZ[K]_HIUWgV÷�Ä~U�G�ðWNKR�sVdIGy[KhOa`sONKQ^HJUVg�L_cV]_[&SWg&c�ýKG^QiL_[&]_HJUVg�HJa
LZ]`[&RTw/[&UVHJUVg7[&U�LZcVG�mV[�ù<Uqù<HIUVmjdIG^gW÷�î4cVG�Q^[&UqL_]_[&dJdIG^]�HJUVa`L_]_SVQ�LZa�LZcWG�NKHJ]_Qi]ZNPh�L�L_[>HJUqLZG^]`Q^GisWL
LZcWG�mW[�ù<Uqù<HJUVmjdJG^g>NPLyN7s/[&HIUqL¡L_cONPLyNKQ�cVHJGiýKG^azLZcVG<sV]`[&stGi]�HIUqLZGi]`ýPNKdWù<HvLZc�]_Gia_s/G^Q�L�L_[>[PLZcVGi]
NKHJ]_Q^]_NPh�L�HIU�L_cVG7a_GiþkSWG^UVQiGK÷yî4cVG7sONPL_c�QXNKU�w/G�dIGiUVgKL_cVG^UVGim�hoSV]`L_cVG^]lwqüjmVG^dINXübHJUVg�L_cVG�LZSV]`U
LZ[MwONPa_G�wtG�ü&[&UVm�LZcWG�GiUVmr[Ph~L_cVG|a`L�NPUVmONK]`m�mV[�ù<Uqù<HIUWm�dJG^gV÷��p[&UqL_]_[&dJdIG^]`a�]_Gist[&](L�LZcONYL
ý&GiQiL_[&]_HJUVgTc`SVmVg&R�G^UqL_a4NK]_G~R�NPmVG�wqüjG^UqýkHIa_HJ[&UVHJUVg�LZcWG�st[KHIUqLpHJU�LZcWGÀ
OHIgKcALpsONPL_c�NPLpù<cWHIQ�c
N~Qi[&R�R�NKUWm}L_[�GiUAL_G^]9LZcVGywONKa`GpdIGig �o[&]�ñOUONKd���R�HIUWHIR�H10^Gia�Q^[KU}
OHIQ�LZa�NKUVm�R�NKHJUqL�NKHJUVa�sV]_[KstGi]
a_sVNKQ^HJUVgV÷ÉÜ�QiQXNKa`HI[&UONPdIdJüKø�ù<cVGiUELZ]_N]4�QuHIa�G^a_s/G^QiHfNKdJdJüMcVG^NXýküKøyNKHI]`Q^]ZNYh�L�ù<HJdIdzwtG�L�N4ÊPG^U�[v�
LZcWG>UW[&RjHJUONKdtsONPLZc,NKdvLZ[&g&G�LZcVGi]4NKUVm�RjNKHIUqL�NPHIUVGim�HIU|NKHJ]_w/[&]_UVG7cW[&dImVHJUVg�sONPL`LZGi]_UVai÷

nbs/G^G^m$Q^[KUAL_]_[&d�HIauLZcWG[KLZcVGi]�R�Nwc`[&]�LZ[k[&d~SVa_Gim�wqü;L_cVGQ^[&UqL_]_[&dJdIG^]�LZ[�G^a(L�NKwWdIHIa`c¢N
a_GiþASVG^UVQiG7ù<HJLZcjsV]_[KstGi]pa_sVNKQ^HJUVgV÷�÷¢cVGiU�LZ]_N]4�Q�HIaycVGXNXýAü&øbho[&]�HJUVa`LZNKUVQiGKøWQi[&UqLZ]`[&dIdJG^]_azLZGiUVm
LZ[}a`dI[�ùrL_]ZN]4�Q<mV[�ù<U�L_[�g&NKHIU�R�[&]_GlL_HIR�G<NKUVm�g&G�L�R�[&]`G4sV]_GiQ^HIa`G4LZSV]`U�L_[>ñOUVNKdONKsVsW]_[qNKQ�c�÷
î4cVG�Q^[&UqL_]_[&dJdIG^]zNYL_LZGiRjsbLZa�LZ[}RjNKHIUqL�NPHIU�a_sVNKQ^HJUVg>ù<HvLZcVHJU�N}a`G^þASVGiUVQ^G�wqü ÊPG^G^sWHIUVg�Q�cONKUVg&Gia
HIU�NKHJ]_a_s/G^Gim�ø�ý&GiQiLZ[K]^ø¡NPUVmENKdvLZHvLZSVmVG�NYL�N|R�HIUVHJRTSVR�÷!�p[&UqLZ]`[&d�LZG^Q�cWUVHIþASVGiaTNK]`G�L_[,a`[&R�G
G�ðkL_G^UqL�HJmVHI[Ka`ükUVQ^]_NPLZHJQKø�cW[�ù�GiýKG^]i÷unb[KRjG�Qi[&UqLZ]_[KdIdIGi]_a7sV]`GihoGi]�ý&G^Q�LZ[&]`HIUVg,NKUVmMa`[&RjG�sW]_GihoGi]

ÿ�x Í



a_s/G^Gim;HIUWa`LZ]`SVQiL_HI[&UWa^÷"�p[&UqLZ]_[KdIdIGi]_a�RjN�ü�NKdIa`[emWGiý&GidI[&s�sV]_G�hoG^]`]_G^m�cVGXNPmVHIUVgKa�L_[�HJa_a_SWG,HJU
LZcWGTa_GiþkSWG^UVQiHIUVg|NK]`GXNW÷D_�HtÊKG�ù<HIa_GPøtL_cVGiü�R�NXü�cONXý&GTsW]_GihoGi]_]`G^m�ù<HImbLZc[Kh¡L_cVGTwONPa_GTdJG^gjho[K]
[&sWL_HIRjNKd�Qi[&UqLZ]`[&d�[&U�LZcVG7L_SV]_U|LZ[�ñOUONPd¶÷

÷¢cVG^U�HIa_a`SVHIUWg�HJUVa`L_]_SVQ�LZHI[KUVa^øqLZcWG�Q^[KUAL_]_[&dJdIGi]�RTSVa`L�Q^[KUVa_HJmVG^]ya_G�ý&G^]_NKd�[PLZcVGi]yhCNKQ�LZ[&]`apNPa
ù�G^dIdB÷¡î4cVG�Q^SV]`]_GiUAL�ù<HIUVmjQ^[&UWmVHJL_HI[&UVaiøqho[&]zHIUVa(L�NKUVQiGKøbN]�tG^QiL�cV[�ù¢HIUWa`LZ]`SVQiL_HI[&UWa�NP]_G�QXNK]`]_HIGim
[&SWL^÷�î4cVG�Q^[&UqL_]_[&dJdIG^]�a`[&RjG�LZHJRjGia�g&G�LZa�N�hoG^Gidkho[K]9ù<HJUVm�Qi[&UVmVHvLZHI[KUVa�wqü>]_GiþASVG^a(LZHIUWg7N~sVHJdI[KLSý�a
NKHJ]_a_s/G^GimNKUVm�Q^[&R�sONK]`HIUVg�LZcONYL�ù<HJL_c,L_cVG�g&]`[&SVUVm�a_s/G^G^ma`cV[�ù<UM[&U,L_cVGTmONPLZN�LZNKgV÷�î4cVG
Q^[KUAL_]_[&dJdIGi]4RTSVa`L�NKdJa_[�Q^[&UVa`HImVGi]�ýPNK]`HfNPL_HI[&UWalHIU�sVHIdJ[KLZHJUVgV���p[&UqL_]_[&d�HIUWa`LZ]`SVQiL_HI[&UWa�Q^NKU�cVN�ýKG
mVH	��Gi]_G^UqL�[&SWL_Q^[&R�G^a>mVG^s/G^UWmVHIUVg�[&U�cV[�ùôL_cVG�sWHIdI[PL}Q^[&UqLZ]`[&dIa}LZcWG�NKHJ]_Qi]ZNPh�L^÷#�p[&UqLZ]`[&dIdJG^]_a
Q^[KRjG|LZ[eG�ðbs/G^QiL�Rj[K]_G�sV]_GiQ^HIa`G,s/G^](ho[&]_RjNKUVQiG�ho]`[&R×Qi[&RjR�G^]`Q^HINKd4sVHIdJ[KLZaiøyho[K]�G ðWNKRjsWdIGK÷
Ü�U,L_cVG�[PLZcVGi]~cONPUVm�ø/Q^[&UqLZ]`[&dIdJG^]`a�HJa_a`SVG�[&UWdJüuL_cVG�R�[&a(L�]`[&SWLZHJUVG}HIUVa(LZ]`SVQiL_HI[&UVa4L_[jho[&]`G^HIgKU
sVHJdI[KL_a�dIGia`L�L_cVGiü�wtG�R�HIa`SVUVmVGi]_a`L_[b[km�÷(Ü7QiQXNKa`HI[&UVNKdIdvü&ø¡Qi[&UqLZ]_[KdIdIGi]_a�ù<HJdIdyQ�cV[k[&a_G�LZ[HJa_a`SVG
a_G�ý&Gi]ZNKd9a_RjNKdId�cWGXNKmVHJUVg�Q�cONKUVg&Gia�HJUVa`L_GXNKm�[Kh¡[KUVG�wWHIg�[&UVG}LZ[�]_G^mWSVQ^G>LZcVGiHI]4ýkSVdIUVGi]ZNKwWHIdIHvL!ü
LZ[}cV[�ù�LZcVG4sVHJdI[KL�ù<HIdJdW]_Gia_s/[&UVm�÷ÎÄ~HI]`Q^]ZNYh�L�stGi]`ho[&]`R�NPUVQ^G4HJa�NKUV[KL_cVG^]zQi[&UVa_HJmVG^]_NPLZHJ[&U�÷W/7¥¡ú
NKHJ]_Q^]_NPh�L7RTSWa`L>wtG�hoSV](LZcVGi]}wtGicVHIUVmecVHJg&cMstGi]`ho[&]`R�NKUWQ^G�NKHJ]_Q^]_NPh�L7ù<cVGiU�LZcWGiüMNK]`G�HIULZ]_NKHId
w/G^QXNPSVa_G�LZcWGiüNP]_G�R�[&]_G�a_SVa`Q^G^sbLZHIwWdIGTLZ[uL_SV]_wWSVdIGiUVQ^GP÷�_�H�ÊPGiù<HIa`GKø�L_cVGiü�RTSVa`L}w/GThoSV](LZcVGi]
NKcVG^NKm|ù<cVG^U�LZcVG�ü�dIG^NKm|wtGiQXNKSVa`G>L_cVGiü�NK]_G}a_dJ[�ùpGi]~NPUVm,R�[&]`G7GXNKa`HIdJü�[�ý&G^](L�N4ÊPG^U�÷
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NKa`a_HIgKUVRjGiUqL<NK]_G�mVHIa`sVdfNXü&Gim�[&UuLZcWG�ho[&SV](LZc�dIHJUVG�[Kh�LZcVG�mVNPL�N�LZNKgV÷¡î4cVG7dINKUVmVHJUVg�a`G^þASVGiUVQ^G
HIaymVHJa_sVdIN�üKG^mj[&UjL_cVG~L_HIR�G^dIHJUVGKøPù<cVHIQ�cua`cV[�ù<a 6�î&%�NKUVmunbî&%�NKUVmjHIUVmWHIQXNYLZG^azLZHJRjG4Gi]_]`[&]_ai÷
%ówV]ZNPQ�)KGiLj[&U�LZcVG�L_HIR�G^dIHJUVG�HJUVmVHJQXNPL_G^a�LZcVG|G^NK]_dJHIG^a(L�NKUVm�dfNYLZG^a(L�st[&a`a_HJwVdIG|NK]`]_HvýKNPd�LZHJRjG
[KhzLZcVNPL}NKHJ]_Q^]_NPh�L�wVNKa_Gime[KUHJLZa�G^UVg&HJUVG�L!üks/GKø�ù�GXNPL_cVG^]iø�NPUVmcVGXNPmVHIUVgW÷=%~a�HIU�L_cVG�NKQiL_HJýKG
ý&Gi]_a`HI[&U�øO]`G^a`G^þASVG^UWQ^HIUWguHIa<NKSbLZ[&RjNPLZHJQ7NKUVm|Qi[&UqLZHIUASV[KSVa�NPUVm�L�N*)PG^a�HIUqLZ[�NKQiQ^[&SVUqL�LZcVG>NKHJ](�
Q^]_NPh�L�ý«alsV]`G^a`G^UqL�st[&a`HJL_HI[&U�NKUVmuLZcVNPLl[Kh�NKdJd2[KLZcVGi]4NKHJ]_Q^]_NPh�LX÷�Ñ�NKa`a_HJýKG}¥(%�nbî$NKSWLZ[KR�NPL_HIQ^NKdIdvü
mVG�LZG^Q�LZa�NKUVm�]_Gia_G^þASVGiUVQ^Gia4RjHJa_a`G^mjNKsVsV]`[qNKQ�cVGiapNKUWm�NKHJ]_Qi]ZNPh�L¡L_cONPLycONXý&G<hCNKHJdIG^mTL_[�G ðbG^Q^SbLZG
Q^dJGXNK]_NKUVQiG^a^÷
%�dvLZcV[&SWg&c�sONKa_a`HJýKG�¥�%7nbî�mV[bGia�UV[KL�sV]`[�ýkHJmVG|a_s/G^Q^HvñOQ�NKmWýkHIa`[&]_HJG^aiøyHvL�mV[kG^a�sV]_[�ýkHImWG

a_G�ý&Gi]ZNKdpL!üks/G^aT[Ph<HIUWho[&]`R�NYLZHI[KUML_[NKa`a_HIa(LTHJUER�N>)kHJUVg�Q^[&UqLZ]`[&dpmWG^Q^HJa_HJ[&UVa^÷�¥O[&]�G ðWNKRjsWdIGKø
sONKa`a_Hvý&GT¥�%7nbî1NPa_a_HJa`L_a�HIU,mVGiL_G^Q�LZHIUWgjhoSWL_SV]_G�Q^[&U}
VHIQiL_a�wqü�sV]_[�ýkHImWHIUVg�LZ]`G^UVm�ýKG^Q�LZ[&]`a�LZcONYL
HIUWmVHIQ^NPLZG�ù<cVGi]_G7LZcWG�NPHI]_Qi]ZNPh�Lpù<HIdId�wtG}HJh9HvL4Q^[&UqL_HIUASVG^a�[&U�HJL_a4Q^SV]`]_G^UqL�sONPL_c�÷

nbHIR�HIdINK]_dvü&øOLZcWGTQ^[&UqL_]_[&dJdIG^]~QXNKUýkHIG�ùòL_cVG�L_]ZNKQ�)AHIUWg�cWHIa`L_[&]`ü,[Kh�Nug&Hvý&G^UMNPHI]_Qi]ZNPh�L~LZcONYL
a_cW[�ù<aTL_cVG�dINKa`L�a_G�ý&Gi]ZNKdpñbðWGiaT[Kh4L_cVGuNKHJ]_Qi]ZNPh�L�NKa�N�a_Gi]_HIGiaT[KhlÏ.ý�ai÷�û!UWho[&]`R�NYLZHI[KU�NPwt[&SbL
LZcWG�mVHJa`L�NPUVQ^GjNKUVm�cVGXNKmWHIUVg,wtG�L!ùpGiG^UEL!ù�[�[&wdc`GiQiLZa�� /0Ü7ú�aiø¡NKHJ]_Qi]ZNPh�L^ø�NPHI]_s/[&](LZa���Q^NKUEw/G
G^dJHIQiHJLZGim�wqü�mWù�G^dIdJHIUVg7[KUjG^NKQ�cj[Kwdc`G^Q�LpNPUVmjsW]_G^a`a_HJUVg>L_cVG<a_sONPQ^G�wONK]^÷�û!U�NPmVmVHJL_HI[&U�ø&sONKa`a_HJýKG
¥(%�nbî\sV]`[�ýkHJmVG^apN>ù<HIUWmVapsONPUVG^d2LZcONYLpa`cV[�ù<apLZcVG<ù<HIUWmValNPL�a_HÓð�mVH��tG^]`G^UqL4NPdJLZHvLZSVmWG^ayNKw/[�ýKG
LZcWGuNKHJ]_s/[&]`L^÷/%�dJdzL_cVHIa>HIUbho[&]_RjNPLZHJ[&UMRTSVa(L�w/G�Gia`LZHJR�NYLZG^m�wqüeL_cVG�Qi[&UqLZ]`[&dIdJG^]}SVUVmVGi]�LZcWG
sV]`G^a_GiUqL<a`üka`L_G^R�÷�÷¢cWHIdIG�G^dJHIQiHJLZHJUVg}LZcVG�HJUWho[&]`R�NPL_HI[&U�SVa`HIUVgT¥(%7nkî$sW]_[&wONPwVdJü�]_GiþASVHI]`G^a<NKsb�
sV]`[�ðbHJR�NPL_G^dvü7LZcVGla_NKR�GpdIG�ý&GidW[Kh2HJUAýK[&dJýKG^R�G^UqLXøPLZcVGlsW]_[kmVSVQiL¡HIa9RTSVQ�c�R�[&]_GpNKQ^QiSV]ZNPL_GK÷�¥O[&]
LZcWGTRj[Ka`L7sONP]`LXøtcV[�ùpG�ý&Gi]^ø�LZcVG�mWH��tG^]_GiUVQ^G�wtG�L!ùpGiG^UesONKa_a`HJýKG�NKUVmMNKQ�LZHJýKG�¥(%�nbîòNKsVs/GXNK]`a
LZ[�w/G}[&UVG}[Kh�mVG^g&]`G^G}]ZNYLZcVGi]<L_cONKU�)AHIUVm�÷
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û!UEg&GiUVG^]_NKd¶ø�¥(%�nbî�]_GimVSVQ^Gia�Q^[&UqL_]_[&dJdIG^]7ù�[&],)AdJ[qNKmP�¹_�G^G#p�õt�pNKUVmEsV]`[�ýbHJmVG^a�Rj[K]_G�sV]_GiQ^HIa`G
NKmWýkHJa_[&]`HIG^a�LZcONPLl]_G^þASVHJ]_G�hoG�ùpGi]4Q^[&]`]_GiQiLZHJ[&UVa��«n}_9n}p�õo�¶÷ynbHJRTSVdINPLZHJ[&UVaya_SVg&gKG^a`L4L_cONPL4a`HIg&UWHJñW�
QXNPUAL_dJü�dIGia_a�NKHI]`a_sONKQiG�HJa~SVa`G^m�ù<cVGiUQ^[&UqL_]_[&dJdIG^]`a~GiRjsWdI[�ü�¥(%�nbî1NKmWýkHIa`[&]_HJG^a �CmVSVG>LZ[udJG^a`a
[v�2�!UV[KRjHJUONKdp]`[&SWL_G|ýKG^Q�LZ[&]`HIUVg���L_cONKU�ù<cVG^UrL_cVGiü�SWa_G|LZcVG�Q^SV]`]_GiUALjsV]`[bQiG^mVSV]`G^ai÷g÷¢HJL_c
LZcWGMNKSWLZ[KR�NPL_HI[&U�ølQ^[&UqL_]_[&dJdIG^]`a�ù�G^]_G�ho[KSVUVm\LZ[�a`sONKQ^GMNPHI]_Qi]ZNPh�L�Rj[K]_G,L_HIg&cqL_dJüC�où<HvLZcV[&SbL
ýkHI[&dINPLZHJUVg�RjHJUVHIR�SVRja��lNKUVm�cVNKUVmVdJG^mNKsWsV]_[XðbHIRjNPLZGidJü#+V÷�ª�R�[&]_G�NKHJ]_Q^]_NPh�L~stGi]�cV[&SW]~LZcVNKU
ù<HJL_cV[&SWL�LZcVG<¥�%7nbî�NKSbLZ[&RjNPLZHJ[&U�÷'�p[&UqLZ]`[&dIdJG^]`a�HIUqýK[&dJýKG^m�HIU�LZcVG4a`HIRTSVdINPLZHJ[&UVa�Q^[KRjR�G^UqLZGim
LZcVNPLy¥(%�nbîrSVa`SONKdJdJüTQi[&UWñO]`RjGim�LZcVGiHI]�sVdINKU�NKUVm�a_[&R�GiL_HIR�G^a�Q^NKRjG4SWs�ù<HvLZc�N7wtG�L_LZGi]z[&UVGKø
NKdvLZcV[&SWg&c�[bQiQXNKa`HI[&UVNKdIdvü�Qi[&UqLZ]_[KdIdIGi]_a4R�HIa`a_G^m|[&]4HJg&UV[&]`G^m�NKmWýkHJa_[&]`HIG^a-�D$36Ûó-pKxt�B÷
%�dvLZcV[&SWg&c7LZcVGia_GyNK]_G�a`HIg&UWHJñOQ^NKUqL�NKmWýPNKUqL�NPg&G^a�HIU�L_G^]`Rja�[Khbw/[KLZc}HIUWQ^]_G^NKa_Gim>L_cV]_[KSVg&cVsVSbL

NKUVm�mVG^Qi]_GXNPa_G^m�ù�[&]E)kdJ[qNKm�ø2LZcWGiü�R�NXü�ù�G^dJd�]`G^a_SWdJL~HIU�]`G^mVSWQiLZHJ[&U�HJU�NPL`LZGiUAL_HI[&UVNKd�HIUqý&[&dvý&G �
R�G^UqL�HJU�L_cVG�LZNKa,)2÷¶Ñ�NKa_a`HJý&GT¥(%7nkî1NKa_a`SVRjGia~L_cVG>LZNKa,)|[Kh�g&G^UWG^]ZNYLZHIUWg�dfNPUVmVHIUWg�a`G^þASVGiUVQ^G
NKUVme]_SWUAùpNXü�NKa_a`HIg&UVR�G^UqL_a^ø�NKdJL_cV[&SVg&cL_cVGjQi[&UqLZ]`[&dIdJG^]7RTSVa(L>mVG^QiHImVG�ù<cVHIQ�ceHIUWa`LZ]`SVQiL_HI[&UWa
NK]`G�w/G^a(LTNPwVdIGTL_[�NKQiQ^[&R�sVdJHIa_c�L_cONPL>a_GiþASVG^UVQiGK÷/%~QiL_HJý&Gj¥(%�nbîô]`G^mVSVQiG^a>HIUqý&[KdJý&GiRjGiUqL�HJU
w/[KLZc[Kh�L_cVG^a`GTL�NKaE)Aa^÷�%�a7NKUVNKdJüka_Gia�[KhysV]`GiýkHI[&SWa�Q^[&UqL_]_[&dJdIG^]~G^]`]_[&]`a�a_SVgKg&G^a(LXø�a_HvLZSONYLZHI[KUONKd
NXùlNP]_G^UWG^a_aiø�ù<cVHIQ�cHJa�N�mVHJ]_GiQiL�]`G^a`SVdJL7[PhyNPL_L_G^UqLZHJ[&U�sV]`[bQiG^a_a`G^aiø�HIa�NPUNK]_G^NuHIU�ù<cVHIQ�cLZcWG
Q^[KUAL_]_[&dJdIGi]lHIa4Gia_s/G^Q^HINKdIdvü�ýkSVdJUVG^]_NKwVdIGP÷

û!U�NKmVmVHvLZHJ[&U�øYRj[&UWHJLZ[K]_HIUWg�LZNKa,)Aa�NK]`GpHJUVQ^]`GXNKa`G^m�ù<HJL_c�¥(%�nbî7÷F�p[&UqL_]_[&dJdIG^]`a�R�[&UVHvLZ[&]�LZcWG
sVdINKUqýbHJGiù1mVHJa_sVdINXü�ho[K]~HJUWho[&]_RjNPL_HI[&U|a_SWQ�c�NPa�a_GiþASVG^UVQiG�UkSWRTwtGi]_aiø�]_SVUqùpNXüNKa`a_HIgKUVRjGiUqLZa^ø
LZHJRjG�G^]_]`[&]_aiø�NPUVm�NPmWýkHIa_[K]_HIGia^÷�î4cVHJa>a`cVHJh�L>HJUemWSWLZHJG^a7ho]_[&R�LZcV[Ka_G�HIUqý&[&dvýkHIUVg|NKQ�LZHvý&G�sONK](�
LZHJQ^HJsONPLZHJ[&U�L_[|L_cV[&a`G�HJUqý&[&dvýbHJUVg�R�[&UVHJL_[&]_HJUVg�RjNXü�HJUVQ^]`GXNKa`G�L_cVG�UVG^QiG^a`a_HJL!üho[K]�ýbHJg&HIdINKUVQiGK÷
%lL4sV]`G^a`G^UqLXøVL_cVG�G��tG^Q�L4[Kh�ýkHIgKHIdfNPUVQ^G�[&U�NKHJ]�L_]ZN]4�Q�Qi[&UqLZ]_[Kd�s/G^]`ho[K]_RjNKUVQ^G~HIa�UV[KLpù�G^dJd�SVUk�
mVGi]_a`L_[b[km�÷4%~]_G>]_G^mWSVQ^Gima_HJL_SONPL_HI[&UONPd�NXùlNK]`G^UVGia_a7NPUVm�HIUWQ^]_G^NKa_Gim�UVGiQ^Gia_a_HvL!ü,ho[K]�ýkHIgKHIdfNPUVQ^G
HIUWmVG^GimENKa`stGiQiLZa>[KhlNKHI]�L_]ZN]4�Q�Q^[&UqL_]_[&d�ù<HJL_c�¥�%7nbî¤NKSVg&R�G^UqLZNPLZHJ[&U*ö�î4cVGjUVG�ðkL�a_G^Q�LZHJ[&U
[&SWL_dIHJUVG^a<N�]_Gia_G^NK]_Q�c,sV]_[&gK]ZNKR£LZcONPL<ù�[&SVdJm,NPmVmV]_Gia_a<LZcVGia_G>HIa`a_SVGia^÷
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î4cVG�a_HJRTSVdfNYLZHI[KUTa`L_SVmWü�wqü2$7N�ýkHJayG�LX÷�NKd¶÷ �I$36Ûó�p&xt�Oho[KSVUVmjL_cONPL�¥(%�nbîr]`G^mVSWQ^G^a�Q^[&UqL_]_[&dJdIG^]
ù�[&],)AdI[&NKm�NKUVm�]_G^a`SVdJL_apHJU�a_HJg&UVHvñOQXNKUqL_dJü�R�[&]_G~G�4�Q^HJG^UqLlSVa`G�[Kh�L_cVG�NKHJ]_a`sONKQ^GP÷��p[&UqLZ]`[&dIdJG^]_a
HIa`a_SVGim,hoG�ùpGi]�a_s/G^GimNKUVm,cVGXNPmVHIUVg�Q^dJGXNK]_NKUVQiG^a^ø2cONPUVmVdIGim�R�[&]_G>NKHJ]_Qi]ZNPh�L^ø2NKUVm�]_G^s/[&](LZG^m�N
]_GimVSVQ�LZHI[KU�HJUea`SVwdc`GiQiLZHvý&G�ù�[&]E)kdJ[qNKm�÷�î4cVGia_Gj]_G^a`SVdJL_a�a`SVg&g&Gia`L>LZcONYL�¥�%7nbî¤HIR�sVdIGiRjGiUALZNY�
LZHJ[&U�ù<HIdJd�g&]`GXNPL_dJü,HIR�sV]_[�ýKGTLZcVG�G�4�QiHIG^UWQiü[KhyLZcWGjNPHI]�L_]ZN]4�Q�a`üka(LZG^R�÷�û!U�NKmVmVHvLZHI[KU�ø�LZcWG
]_GimVSVQ�LZHI[KUEHIUeùp[&]E)AdI[qNKmENKUVmEHJUVa`L_]_SVQ�LZHI[KUVa�HJa_a_SWG^mERjNXüeù�G^dJd�dJGXNKm�LZ[�HJUVQ^]`GXNKa`G^m�a_NPhoGiL!üKø
LZ[eLZcVG,G�ðkLZGiUqL�LZcVNPL�Gi]_]`[&]_ajHIU�L_cVG�sV]_Gia_G^UqL�a(üka`LZGiR NP]_G�NYL_LZ]`HIwVSbLZG^m�LZ[eLZcVGia_G�hCNPQiLZ[K]_a^÷
û~[�ù�GiýKG^]^ø�LZcWG^]_G�NP]_G�s/[KLZGiUAL_HfNKdJdJü|UVGigqNPL_HJý&G�G©��GiQiL_a�NPa�ùpGidId¶÷-6�ðbstGi]`L_a>cqüks/[KLZcVGia_H�0^G�LZcONYL
HIUWQ^]_G^NKa_Gim�NKSWLZ[KR�NPL_HI[&U�R�NXü�mVG^Qi]_GXNPa_G�a_HJL_SONPL_HI[&U�NXùpNK]_GiUVG^a`a^økHIUVQi]_G^NKa_GlýkHIgKHIdfNPUVQ^G�]_G^þASVHJ]_G �
R�G^UqLZaiøbNPUVm�dIGXNPmTLZ[7a,)AHJdIdWmWG^g&]_NKmONPL_HI[&U�÷�î4cVG^a`G~HJa_a`SVG^a�RTSWa`Lzw/G<L_cV[&]`[&SVg&cVdvü�HJUqý&G^a(LZHJgqNPLZGim
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��NKUqü�wtGidIHIG�ý&G�L_cONPL}Nu]`G^mVSWQiLZHJ[&UHIU�a_HJL_SONPL_HI[&UNXùpNK]_GiUVG^a`a}HIa7NudJHN)KGidJü�a_HJmVGTG©��GiQiL}[Kh�NKSb�
LZ[KR�NPL_HI[&U�÷9nbHJL_SONPLZHJ[&U>NXùlNK]`G^UVGia_a�HJa�L_cVGyQ^[&UqLZ]`[&dIdJG^]�ý�a�SVUVmWG^]_a(L�NKUWmVHIUVg�[KhWL_cVG�QiSV]_]`G^UqL�a(L�NPL_G
[Kh�LZcVG>NKHJ]_a_sVNKQ^G}w/G^HIUWg�Qi[&UqLZ]`[&dIdJG^m�NKUVm|LZcVG>]_SWdIG^a4L_cONPL<g&[�ý&Gi]_U,HJLZa<mWükUONPRjHJQ^a^÷zû�L�QXNPU�w/G
LZcW[&SVg&cqLy[Kh�NKayN>R�G^UqL�NPdVRj[kmVGidO[KhtL_cVG<]_GidfNPL_HJý&G4s/[&a`HJLZHJ[&UVa�[Kh�NKHJ]_Q^]_NPh�L�HJU�L_cONPLya_sVNKQ^G~NKUVm�ø
NKa<a_SWQ�c�ø2HJL4HJa�wVNKa_Gim,[&U�HIUbho[&]_RjNPLZHJ[&UuNXýPNKHJdfNKwVdJG�[&U�L_cVG}]ZNKmONP]�a`Q^]`G^G^U�÷

û~[�ù�Giý&Gi]^ø�a_HJL_SONPL_HI[&U�NXùpNK]_GiUVG^a`a�HIaTR�[&]_GjLZcONKUEL_cONPL^÷eî4cWG�RjGiUALZNKdpR�[kmVG^dpNKdIa`[�HIUb�
Q^dJSVmVGia/)AUV[�ù<dIG^mWg&G�[Kh7L_cVG�mWükUONPRjHJQ^aug&[�ýKG^]_UWHIUVg�L_cVG�a`HJLZSVNPLZHJ[&U�L_cONPLuNKdIdJ[�ù<a�LZcWG�Q^[&Uk�
LZ]`[&dIdJG^]4LZ[�sV]_[tc`GiQiL7G�ý&GiUAL_a}NKUVmNPHI]_Qi]ZNPh�L~s/[&a_HvLZHI[KUVa~HJUqLZ[jL_cVG�hoSbLZSV]`GK÷�%~a�a_SWQ�c�ø�a_HvLZSONPL_HI[&U
NXùlNP]_G^UWG^a_a�RjN*)KGiaTSVa`G�[Kh<HIUWho[K]_RjNPLZHJ[&U�a(LZ[&]`G^m�HJUEdI[&UWgP��L_G^]_RæR�G^R�[&](ü&ø¡a`SVQ�c�NKaTRjNKsVa^ø

OHJg&cqLjsWdfNKUVaiølNKHJ]_Qi]ZNPh�L�s/G^](ho[&]_RjNKUVQiG�HJUWho[&]`R�NPL_HI[&U�øysW]_[kQ^G^mWSV]_Gia^ø4NKUWmra_GisONK]_NPLZHJ[&U�a(L�NKUk�
mONK]`mVaT�O��[&] �&xt�¶÷¡î4cWG�HJUWho[&]`R�NPL_HI[&U�NKw/[&SWL�LZcWG�QiSV]_]`G^UqL�a`L�NYLZG<[Kh�N]��NPHI]_a�g&dIG^NKUVG^m�ho]`[&R¤LZcWG
]ZNPmONK]4a_Qi[&s/G>Qi[&RTwVHJUVG^m�ù<HvLZc|g&G^UWG^]ZNPdP)AUV[�ù<dIG^mWg&G�HJU�dI[&UWgP��L_G^]_R£R�G^R�[&]`üj]_Gia_SVdvLZa<HIU�LZcWG
Q^[KUAL_]_[&dJdIGi]Sý«a4Rj[kmVG^d�[Kh�L_cVG}a_HvLZSONPL_HI[&U�QiSV]_]`G^UqLZdvü|NKQ�LZHJýKG}HIU�ùp[K],)AHIUVg�R�G^R�[&]`üK÷

î4cVG�Q^[&UqL_]_[&dJdIG^]�ý�a~RjGiUqL�NKd�Rj[kmVG^d�[KhzLZcVG�a_HJL_SONPL_HI[&U�a`G^](ý&G^a>NKa}NugKSVHImVG�ho[&]�sVdINKUVUVHJUVgVø
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LZGiQiL_HI[&U�]_NPLZG�NPh�LZGi]4NKw/[&SWLYS&x�RjHJUkSbLZG^ap[Kh�ýkHIg&HJdfNKUVQiG�R�[&UVHvLZ[&]`HIUVgV÷9î4cVHJalsV]_[KwVdIGiR�NPdI]_G^NKmWü
G�ðbHJa`LZayHIU�Q^[kQ�)AsVHJLpNKSWL_[&RjNPLZHJ[&U�÷�¥/NPHIdISW]_G^a�HJUjR�[&UVHvLZ[&]`HIUVg�[Kh�L_cVG`
VHIg&cqLyR�NPUONKg&GiRjGiUALya(üba
�
LZGiRÙNKUVm�NKSbLZ[&sVHJdI[KL>cONXýKGuwtGiG^U�wVdINKR�G^m�ho[K]�a`Giý&Gi]ZNKdlNKHI]`Q^]ZNYh�L�NPQ^Q^HJmVG^UqL_a�NKUVmEHJUVQ^HJmVG^UqL_a
�¹_�GiG�pq�køZ�,[&a¨p*+OøZ�,SVH1���bø¡ú�HJd p*+o�¶÷�î4cVHIa�RjNXüEw/G�mVSVG|HIU�a_[KRjG�Q^NKa_Gia�L_[MQ^[&R�sVdfNPQ^G^UWQiü&ø
H¶÷«GK÷vøqLZ[k[�R�SVQ�c�LZ]`SVa`L�HIU�LZcVG~NKSWL_[&RjNPLZHJ[&U�LZcONPLydJGXNKmVazLZ[>hCNKHIdJSV]_G4HJU�NPmVG^þASONPL_G�R�[&UVHvLZ[&]`HIUVg
�I�,[&a p>+v�¶÷
/�HJg&HIdINKUVQ^Gp]_G^þASVHJ]_GiRjGiUAL_a�HJU�NKHI]¡L_]ZN]4�Q<Q^[&UqL_]_[&d2HIUWQ^]_G^NKa_G4L_[>L_cVG<G�ðkLZGiUAL�LZcONYLyL_cVG<Q^[&Uk�

LZ]`[&dIdJG^]`a~]`G^a_s/[&UVa`HIwVHJdIHvLZHIGia4a_cVHvh�L�ho]`[&R¬LZcV[&a`G�LZcVNPL�HJUAýK[&dJýKG�[�ý&Gi]`L>NKQ�LZHvýbHvLZHJG^a4LZ[�L_cV[&a`G�LZcONYL
HIUqýK[&dJýKG�R�[&UVHvLZ[&]`HIUVgW÷�î4cVHIa[)AHIUVme[Khpa_cVHvh�L}R�NXü�ù�G^dJdzLZN*)KG�sVdINKQ^G�SVUVmWG^]�¥(%7nkî7÷�¥2[K]>G ðA�
NKR�sVdIGPøA¥(%�nbî\sV]_[�ýkHImWG^a�L_cVG�Q^[&UqLZ]`[&dIdJG^]�ù<HJL_cja`G^þASVGiUVQ^G7UASVRTw/G^]`a^øb]_SVUqùpN�ü�NKa`a_HIgKUVRjGiUqLZa^ø
LZHJRjG4Gi]_]`[&]_aiøbNPUVm�NPmWýkHIa_[K]_HIGia^øA]_GidIHJGiýkHIUVg�L_cVG�Q^[&UqLZ]`[&dIdJG^]�[Kh/LZcWG~mVSbL!ü�LZ[>NKQiL_HJýKG^dJüTg&G^UVGi]ZNPL_G
LZcWHIa�HIUbho[&]_RjNPLZHJ[&U��@ò~a`HIUVgM¥�%7nbî7ø¡ù<cVGiU�L_cVG�HIUWho[K]_RjNPLZHJ[&UEHIa�]_G^þASVHJ]_Gim�ø�L_cVG�Q^[&UqL_]_[&dJdIG^]
a_HJRjsWdJüj[&wWL�NPHIUVa4HvL4ho]_[&R£LZcVG}sVdINKUqýbHJGiù�mVHIa`sVdfNXüuù<cWG^]_G}HvL<HIa4s/[&a`L_G^m�÷

î4cVGTmVGia_HJg&UVG^]`a�[Khy¥�%7nbîÚcVN�ýKG�ù<HIa`G^dvü�L_]_HJG^m,L_[\)PG^G^s�L_cVGTQi[&UqLZ]_[KdIdIGi]<HIUqý&[&dvý&Gim�HIU�NKdId
a`L_G^sVa�[Ph4LZcVGjsV]_[kQ^Gia_a^÷î4cWG�Q^[&UqLZ]`[&dIdJG^]>mVG^QiHImVGia�ù<cVG�LZcVGi]�N�a_s/G^Gim�[&]�cVG^NKmVHJUVg�Q�cONKUWg&G
HIa�L_cVG|wtGia`Lja_[&dJSWLZHJ[&UEho[&]�NML_HIR�GuG^]`]_[&]iølNKUWm�L_cVG,Qi[&UqLZ]`[&dIdJG^]�Q�cV[k[&a_Gia�L_cVG�RjG�LZcV[km�wAü
ù<cVHJQ�c\N�cVG^NKmVHJUVg�Qi[&]_]`G^QiL_HI[&U�HIa�QXNPdIQ^SWdfNPL_G^mC�C]_[KSWLZG,HIUqLZGi]_Q^GisWLu[K]�ùpNXübs/[&HJUALjQXNPsWLZSV]`G7� ÷
�,[&]`G^[�ý&Gi]^øzLZcVG�Qi[&UqLZ]`[&dIdJG^]�HJa�LZcWG�SVdJL_HIRjNPLZGDc`SVmVg&GuNKaTLZ[�ù<cVG�LZcVGi]�LZ[MNKQiQ^G^sbL�NKmWýkHIa`[&]`ü
]_GiQ^[&R�R�G^UVmONYLZHI[KUVa^÷�¥�HIUONPdIdJüKøKLZcWG~Qi[&UqLZ]_[KdIdIGi]�HIa`a_SVGia�LZcWG�ýKG^]_wVNKd2HIUVa(LZ]_SWQiLZHJ[&UVazLZ[}LZcVG�sVHJdI[KL
NKUVmjRj[KUVHJL_[&]_az]_G^NKmVwONPQ�)/÷�Ð�[&UVG�LZcVGidIG^a`a^økLZcVGi]_G�HJayN�mVHJa`LZHJUVQiLy]`G^mVSVQ�LZHJ[&U�HJU�dIG�ý&Gid/[Ph�NKQiL_HJýKG
sV]`[&wVdIGiR a_[KdJýkHIUVg�]_GiþASVHI]`G^m�wqü¢LZcWG�Qi[&UqLZ]_[KdIdIGi]|NKUVm�N�a_HJRTSVdvL�NKUVGi[&SVa�HJUVQ^]`GXNKa`G�HIU¢LZcWG
R�[&UVHJL_[&]_HJUVg�]`G^þASVHJ]_G^m�÷�î4cVG^a`G�Q�cONPUVg&G^a<RjNXüjù�G^dJd�HIUVQi]_G^NKa_G�L_cVG�ýkHIg&HJdfNKUVQiG�Qi[&Rjs/[&UVGiUqL4[Kh
%�î���ø/NKdJL_cV[&SVgKcuù<HJLZcW[&SWL<a`üka(LZG^RjNPL_HIQ}HIUqý&Gia`L_HIgqNPL_HI[&U�HvL<HIa4mVH	4�Q^SVdvLlLZ[�LZGidId¶÷

ò~UWho[K]`LZSWUONPLZGidJüKø9HvL}HIa7SVU])kUW[�ù<UENPL}sV]_Gia_GiUAL�cV[�ù�NKUeHIUWQ^]_G^NKa_G�HJUMýkHJg&HIdINKUVQ^G�]_G^þASVHJ]_G �
R�G^UqLZa>ùp[&SWdIm�HJRjsVNKQiL}LZcWGjs/G^](ho[&]_RjNKUVQiGj[KhlG�ðbstGi]_HJG^UVQiG^m�NKHJ]}L_]ZN]4�Q�Q^[&UqL_]_[&dJdIG^]`a^÷�_�NKwb�
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[&]_NPLZ[&](ü�a(LZSVmVHJG^a>a_SVgKg&G^a(L>L_cONPL^ø�NYh�LZG^]}NPwt[&SbL�N�cONPdJhycV[&SV]}[KhyýkHIg&HJdfNKUWQ^GTR�[&UVHvLZ[&]`HIUVgVøt]_G �
a_s/[&UVa`G�LZHJRjG�HJUVQ^]`GXNKa`G^a�NKUWm�L�NK]`g&GiL�mVG�LZG^Q�LZHJ[&UEmVGiQ^]_G^NKa_Gia·�I$�ÑF�q�w�¶÷3û~[�ù�GiýKG^]^øzHvL�HJa�UV[PL
Q^dJGXNK]�ù<cVGiL_cVG^]�L_cVG^a`G�ñOUVmVHJUVg&a�NK]`G�g&GiUVG^]_NKdIH�0XNKwVdJG�L_[ELZcVG�NKHI]�LZ]ZNt4jQ�Q^[&UqLZ]`[&d�a`GiL_L_HIUVgKa
� Ñ^%5Ü[�¼p�õ]�B÷

?A@�â1�â� å�Ì�ìCÍBÍDî K�©AÕ/¨�FOÎ�F~ë,ìhí�é6L
%�UW[KLZcVGi]7st[PLZG^UqL_HfNKd9HIR�sONKQ�L�[KhyHIUWQ^]_G^NKa_GimeNKSWLZ[KR�NPL_HI[&U,HIa�LZcVG�mVGig&]ZNPmONPLZHJ[&U�[KhyaE)kHJdIdJa^÷7û�h
Q^[KUAL_]_[&dJdIGi]_ajNK]_G,UV[KLu]`G^þASVHJ]_G^m;L_[�g&GiUVG^]_NPLZG�dfNKUVmWHIUVgea_GiþkSWG^UVQiG^a�NKUVmrL_HIR�G,Gi]_]`[&]�a`[&dISb�
LZHJ[&UVaiø�LZcVG�ü�RjNXü�w/G^Qi[&R�G�HIUWQ^]_G^NKa_HJUVg&dvüMdIG^a`a�NKmVGisWL�NPL�stGi]`ho[&]`RjHJUVg,L_cVG^a`G�L�NPa,)Aa^÷Mî4cVHJa
a,)AHJdIdWmWG^g&]_NKmONPL_HI[&UTQi[&SVdJm�cVN�ýKG4L!ùp[}s/[&a_a`HIwVdJGlUVG^g&NPLZHvý&G4[&SWL_Q^[&R�G^ai÷¡¥�HJ]_a(LXø&dINKQ�)�[Kh/sV]_NKQiL_HIQiG
Q^[KSVdIm�a_G^](ý&GuL_[�G^]`[bmWGjLZcWG^HI]>SVUVmWG^]_a(L�NKUWmVHIUVg�[KhlLZcWG�SVUVmWG^]_dvükHIUVg,mWükUONKR�HIQ^a�[KhlL_cVG�a(üba
�
LZGiR �nû�[&sL���]�Bø�ù<cWHIQ�cEHJa}L_cVG�dJ[&UVgP�¶LZGi]_RïR�G^R�[&]`üMQi[&R�st[&UWG^UqL�[Ph4a_HvLZSONPL_HI[&U�NXùlNP]_G^UWG^a_ai÷
nbGiQ^[&UVm�ø�LZcVG�aE)kHJdIdJa�L_cVG^R�a_GidJý&Gia}R�NXü�wtG�a`dI[�ù<dJü�Gi]_[kmVG^mù<HJL_cdfNKQ�)�[KhzsV]_NKQiL_HIQiG��×2pNKH p&xo�¶ø
Q^[KRjsV]`[&R�HIa_HJUVg�L_cVG|þkSVNKdIHvL!üE[Kh~cASVR�NPU�HJUAL_G^](ý&G^UqL_HI[&U�HIU�LZcWG�G�ý&GiUALj[Kh�NKU�NKSWLZ[KR�NPL_HI[&U
hCNKHJdISV]`GK÷

;98T9 � â#_DS%Uj��>(' UðNOJ}@ J}MÐ#ÃND@(`ZUj�rXZ�DUj@iUaGsADUW@àJL>�MOND@
$�SV]`HIUVg�L_cVHIa�mVGiRj[KUVa`L_]ZNPL_HI[&U�[Kh�[&SW]�NKsVsV]`[qNKQ�c�LZ[eNKa_a`SV]_HJUVgMaZNPhoG�L!ü�NKa�NKsVsWdIHIGimELZ[LZcWG
$7¥¹÷ î<úY%���Ü�Ð�øyùpG�mWHImrUW[KLucONXýKG�LZHJRjG�LZ[�]_SVUrG�ðbstGi]_HJRjGiUAL_a�LZ[�NKUVa(ùpGi]�LZcVG�[&SWL`�
a`LZNKUVmVHJUVg}aZNPhoG�L!ü�þASVG^a(LZHI[KUVayù�G�HImVGiUAL_HJñOGimjHJU�[&SV]zcASVR�NPU�hCNKQ�LZ[&]`azQ^[&R�sONK]`HIa_[KU�[Kh�QiSV]_]`G^UqL
sV]`[bQiG^mVSV]`G^a�NKUVm�Q�cVNKUVg&Gia�HIR�sVdJHIG^m�wqü�L_cVG�SWa_G�[Ph�¥(%�nbî7÷*÷�G>cONXý&GPøtcV[�ù�GiýKG^]^øtmVG^a`HIg&UWG^m
G�ðbs/G^]`HIR�G^UqLZa7LZcVNPL�ù�G�hoGiG^d¡ù�[&SVdJmesW]_[�ýkHImVG�HJRjs/[&]`LZNKUqL�HJUWho[&]_RjNPL_HI[&U�NKwt[KSWL�LZcWG�HIR�sONKQiL
[Kh�¥(%�nbîôNPSWLZ[&RjNPL_HI[&U,[&UMckSWR�NKUb%�î��1HIUWho[K]_RjNPLZHJ[&U,sW]_[kQ^G^a`a_HJUVg�NKUVmMstGi]`ho[&]`R�NPUVQ^G�HJU
L!ù�[7R�Noc`[K]�NK]`GXNKai��a`HJLZSVNPLZHJ[&U�NXùpNK]_GiUVG^a`ayNKUVmTýkHIg&HJdfNKUWQ^GK÷�û!U�NKmWmVHJL_HI[&U�ø�LZcWG^a_GpG�ðbstGi]_HJRjGiUAL_a
ù�[&SVdImENKa_a`G^a_a�L_cVG�HJRjsONPQiL�[Kh�NKUqü�mWG^Q^dJHIUVGjHIUEs/G^](ho[&]_RjNKUVQiG�HJU�LZcWGuGiýKG^UqL�[Kh�N�a(üba(LZGiR
hCNKHJdISV]`GK÷c%�dvLZcV[&SWg&c�ù�GlwtGidIHJGiý&GyLZcVGpst[KL_G^UqLZHINKdAho[&]�aE)kHJdIdAmVGig&]ZNKmVNPLZHJ[&U�HJa¡NKdJa_[7NKU�HIR�st[&](L�NKUqL
Q^[KUVa_HJmVG^]_NPLZHJ[&U�øbù�G}mV[�UV[KL4w/G^dJHIG�ý&G7HJLpQXNKU|w/G}NKmVGiþkSVNPLZGidJü|NKa`a_Gia_a_Gim,ù<HvLZcVHJUuLZcVG7a`Q^[&s/G7[Kh
LZcWG�sW]_G^a`G^UqL�sV]_[tc`GiQiL^÷@û�[�ùpG�ý&G^]iø�ù�G�]_G^Qi[&R�RjGiUVmLZcONPL}aE)AHIdIdJa7wtG�NPa_a_Gia_a`G^mEs/G^]`HI[kmVHIQ^NKdIdvü
NKUVm�LZcVNPL�stGi]_HI[kmVHJQ�sV]ZNKQ�LZHJQ^G|a_Gia_a_HJ[&UVajHIU�UV[&Ub�!¥(%7nkî{NKSVgKRjGiUAL_G^m�Q^[&UqLZ]`[&d4a_G�L_L_HIUVg&a�w/G
RjNKUVmONPL_G^m�÷

î4cVG�RjNKHIUjþASVG^a(LZHI[KUVapho[&]yù<cVHIQ�cuù�G�ù�[&SVdIm�a_G^Gd)uNKUWa`ù�G^]_alL_cV]_[KSVg&cuG ðWs/G^]`HIR�G^UqL�NYLZHI[KU
NK]`GK�e�(ÿf�/$�[kG^auL_cVGe¥(%�nbîïNKSWg&RjGiUqL�NPL_HI[&U$NKdvLZG^]�a_HJL_SONPL_HI[&U¢NXùpNK]_GiUVG^a`a;ö �¶�T��$�[kG^a�HJL
HIUWQ^]_G^NKa_G�LZcVG�UVGiQ^G^a`a_HvL!ü�ho[&]�ýkHIg&HJdfNKUWQ^G6ö �gST�Kû�[�ù{mV[�s/[KLZGiUqLZHfNPd�Q�cVNKUVg&Gia�HIU�a_HvLZSONPL_HI[&U
NXùlNP]_G^UWG^a_a�NKUVm|ýkHIg&HJdfNKUVQiG�HJRjsONPQiL4s/G^](ho[&]_RjNKUVQiG6ö
%¤a`G^]_HJG^a�[Ph�G�ðbs/G^]_HJRjGiUqLZa�NP]_G�mWG^a_Qi]_HJwtGim�LZ[�HJUqý&G^a(LZHJgqNPLZG>LZcVG�]_G�LZ]_[Ka_s/G^QiL_HJýKGTRjGiRj[K]`ü

Q^[KRjs/[&UVGiUAL�[Kh~a_HvLZSONYLZHI[KU�N�ùpNK]`G^UVGia_a^ø<NPa_a_Gia_a`HIUVg�]_G^Q^NKdIdpRjGiRj[&](ü�ho[&]�HJUWho[&]`R�NPL_HI[&U�sV]_G �
a_GiUqLZG^m�HIU�N>sWdfNKUqýkHIG�ùrmVHJa_sVdINXü&÷Z�p[&R�sV]`G^cVGiUVa_HJ[&Uj[Ph�hoSWL_SV]_G<HIR�sVdJHIQXNYLZHI[KUVa�NP]_G�NKa_a`G^a`a_G^m|NPa
ù�G^dIdB÷7û!UMNKmVmVHvLZHJ[&U�ø�sW]_[&a`stGiQiLZHvý&G�R�G^R�[&]`ü|ho[&]�L�NKaE)Aa^ø�a_SWQ�c�NKa�HIa_a`SVHIUWguHIUVa(LZ]`SVQiL_HI[&UVaiø�NK]`G
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GiýPNKdJSONPL_G^m�÷0%ôa`G^Qi[&UVmMa_Gi]_HIGia7[KhzG�ðbs/G^]`HIR�G^UqLZa�ù�[&SVdJmMNKa_a`G^a_a�L_cVGTýkHIg&HJdfNKUWQ^G>Q^[&R�st[KUVG^UqLXø
[&s/G^]_NPLZHJ[&UONKdJH10^Gim�NKa¡L_cVG<Rj[&UWHJLZ[K]_HIUWg�[Khta_GiþkSWG^UVQiG�NKUVm�]`SVUqùlNXü�NKa`a_HIgKUVRjGiUqLzQ�cONKUVg&GiapNPUVm
Q^[KRjsVdJHfNKUWQ^G�ù<HvLZc|HIUVa(LZ]`SVQiL_HI[&UVai÷

8�FV¨6ë,ìDê�ìB��F�é�ë,î4â Ñ�NK](LZHIQiHIsONPUAL_apHJU|NKdId2LZcVG�G�ðbstGi]_HJRjGiUAL_alùp[KSVdIm�w/G�hoSVdJdJü�LZ]_NKHIUWG^m�sV]`[KhoG^a
�
a_HJ[&UONKd�NPHI]lLZ]_N]4�Q�Qi[&UqLZ]`[&dIdJG^]_ai÷4nb[KRjG}RjN�üusONK]`L_HIQiHIsONPL_G}HIU|Rj[K]_G7LZcONPU�[&UVG>sVcONPa_G>[Kh¡LZcWG
sV]`[&g&]ZNPRÇ�ALZcVG�üjù�[&SVdJmuw/G�sONKHJmjho[&]yLZcVGiHI]ysONK]`L_HIQiHIsONPL_HI[&U�÷�û�L4HJapHJRjs/[&]`LZNKUqLzLZ[TSVa`G�sV]`[KhoG^a
�
a_HJ[&UONKdtQ^[&UqL_]_[&dJdIG^]`apw/G^Q^NKSVa_G}[Kh9G�ýbHJmVG^UWQ^G7[Kh�LZcWG7dIHIR�HJL_G^m�g&G^UWG^]ZNPdIH10^NKwVHJdIHJL!üT[Kh9Q^[&UVQidISVa`HI[&UWa
ho]_[KRÐG�ðbs/G^]`HIR�G^UqLZa�SVa_HJUVg�UV[&UVsW]_[KhoGia_a_HJ[&UONKdJa^÷

�ÚF~ë�©A¨&ìCFVÍbî4â î4cVGyRj[&a(L9Q^[&R�Rj[KU>R�GXNPa_SV]`G^R�G^UqL9[KhVa`HJLZSVNPLZHJ[&UONKdqNXùpNK]_GiUVG^a`a�HJa�L_cVGyþkSWG^]`ü
LZGiQ�cVUVHJþkSWG�[&]~nbHvLZSONYLZHI[KU�%~ùpNK]_GiUVG^a`a�ó7dI[&wONPdP%�a`a_G^a`a_R�G^UqL�L_G^Q�cVUWHIþASVG��¹6�UVmL���t�¶øOHJU|ù<cWHIQ�c
sONK](LZHJQ^HIsVNKUqLZa�stGi]`ho[&]`R Q^[&UqLZ]`[&d<mVSWL_HIG^ajHIU�cVHIgKc�ñOmWG^dIHvL!ü�a_HJRTSVdfNYLZHI[KUVa^øzLZcVG,a_HvLZSONPL_HI[&U�HJa
ho]_[v0^G^U�NYL¡]ZNPUVmV[&R�HIUqLZGi]`ýPNKdJa^ø&NPUVmTLZcVGpa_SVwdc`GiQiL_aSýF)AUV[�ù<dIGimVg&G4HIa�NKa_a`G^a`a_G^m;�CGP÷�gW÷Jø��nó[$�Ü7î ����÷
÷�G�sV]`[&st[Ka_G�LZcVGjSVa_Gj[Kh<N,a`HIR�HIdINK]�LZGiQ�cVUVHJþkSWGuHIUeRj[Ka`L�[KhlLZcWGjG ðWs/G^]`HIR�G^UqLZa�mVG^a`Q^]`HIw/G^m
w/G^dI[�ù}÷

8>¨&í�ê&©bÎQè�¨Y©*â Ñ�NK]`L_HIQiHIsONKUqL_apHIUqL_G^]ZNPQiLpù<HvLZcuL_cVG�a_HJRTSVdINPLZHJ[&UjHJU�[&UWG�[Kh�L!ùp[�RjNKHJU�Q^[KUVmVHv�
LZHJ[&UVai÷�û!ULZcWG�NKSWLZ[KR�NPL_G^mQi[&UVmVHvLZHI[KU�øtL_cVG�a_G^þASVGiUVQ^G�HIUbho[&]_RjNPLZHJ[&U,NKUVmM]_SVUqùpNXüeNKa_a`HIg&Ub�
R�G^UqLZapNK]_G~sV]_[�ýkHImVGimh�bÑ�NKa_a`HJýKG7¥(%�nbî���÷kû!U�LZcWG�UV[&Uk�
NKSWL_[&RjNPLZGim�Q^[KUVmVHJL_HI[&U�øksVNK]`L_HIQ^HJsONKUqLZa
g&GiUVG^]_NPLZG<LZcVGiHI]z[�ù<Uua_GiþASVG^UVQiG^a<NKazLZcWGiü�mV[�SVUVmVGi]�QiSV]_]`G^UqLlsV]`[bQiG^mVSW]_G^ai÷Õ2p[KLZc�g&]`[&SVsVay[Kh
a_SWwdc`G^Q�LZa7s/G^]`ho[K]_R�Q^[&UqLZ]`[&d9mVSWLZHJG^a�HJU�N�a`G^þASVGiUVQ^G�[KhzHJmVG^UqLZHJQXNKdBøOLZHIR�G���dIHJRjHvLZG^m�a_Q^GiUONK]`HI[&ai÷
nbQiG^UONK]`HI[&a<ýPNK]`ü|a(üka`LZGiR�NYLZHIQ^NKdIdvüuwqü|LZ]_N]4�Q�dJ[qNKm�NKUVm,Q^[&R�sVdIG ðbHJL!ü&ø2]_NKUVg&HJUVg�ho]_[&R{a`HIR�sVdIG
a_QiG^UONP]_HI[Ka�LZ[�LZcV[&a`G�ù<HJL_c�RjNYðbHIRTSVR{L_]ZN]4�Q�dI[qNKmWa^÷¥Ñ�]`G^a_GiUqL�NPL_HI[&U[&]`mVG^]~HIa~]ZNKUVmW[&RjH�0^Gim
LZ[MsV]`GiýKG^UqL�a`SVwdc`GiQiLZa�ho]_[KR�NKUqL_HIQ^HJsONPL_HIUVg�L_]ZN]4�Q�dJ[qNKm�÷EnbQ^GiUONK]_HJ[&a�NK]`G�cONKdJL_G^m�s/G^]`HI[kmVHv�
QXNPdIdJüKø/L_cVG�a`Q^]`G^G^UMmONP],)KGiUVG^m�ø�NKUVm�L_cVGTsONK](LZHJQ^HIsVNKUqLZaSý.)AUV[�ù<dIGimVg&G�NKa`a_Gia_a_Gim�÷[%�a`a_G^a`a_R�G^UqL
sV]`[bQiG^mVSV]`G^a<ýPNK]`ü�wqü�G ðbstGi]_HIR�G^UqL^øOmVG^s/G^UVmWHIUVg�[&U�LZcVG}sONP]`LZHJQ^SVdINK]l]`G^a_G^NK]_Q�c,þASVG^a(LZHI[KU�÷

å�ìhë,è�F~ë,ìhí�épä�§TFV¨�©[é�©JîSî*i7ëu©�ë�¨,í�îj��©[ê4ë,ìB9/©�D�©bDÆí/¨7A(ê9ítDk�Îí¡é�©[é¡ë�â l Þ�Ý�Ú©�`Ùb��Ú©7�ÞZmFn
%~h�L_G^]4sONP]`LZHJQ^HJsONPLZHJUVgTHJUuLZcVG}a_HJRTSVdINPLZHJ[&Ujho[&]lýPNK]`HI[&SWalstGi]_HJ[bmVa4[Ph9L_HIR�GKøkLZcVG}a_HJRTSVdINPLZHJ[&U�HJa
cONKdvLZGim�NKUVmTL_cVGla_Qi]_GiG^U�mONK]E)KG^UWG^m�÷�Ñ�NK]`L_HIQ^HJsONKUqLZa�stGi]`ho[&]`RòN�QiSVG^m�R�G^R�[&](ü>L_G^a(LzHIU�ù<cWHIQ�c
LZcWGiüMNK]`G�g&HJýKG^UeN�R�NPs[Kh�L_cVG�a_GiQiL_[&]^ø�HIUWQ^dISWmVHIUVg�a_G^Q�LZ[&]}w/[&SVUVmVNK]_HJG^a^ø�UVN�ýkHJgqNPLZHJ[&UNKHJmVa^ø
NKUVm�NKHJ]_s/[&]`L_a^÷�î4cVGiü�NP]_G<NKaE)KG^m�LZ[}HJUVmVHIQ^NPLZG�LZcVG4dJ[bQ^NPLZHJ[&UT[KhtGXNKQ�cjNKHJ]_Q^]_NPh�L�NPa¡ùpGidIdONKazQ^NKdId
a_HJg&U�ø�NKdJL_HJLZSWmVGKø/g&]_[KSVUVm�a`stGiG^m�ø�cVG^NKmVHJUVgVø�a`G^þASVGiUVQ^G�UASVRTw/G^]iø�NKUVm]`SVUqùlNXüNPa_a_HJg&UVR�G^UqLX÷
nbSVwàc`G^QiL_a�NK]_G�NKa,)PG^m�LZ[�HIUVmVHJQXNPL_G�ù<cWGiLZcWG^]TG^NKQ�c�NKHI]`Q^]ZNYh�L>ùpNKaTQiSV]_]`G^UqLZdvü�GiUVgqNKgKG^m�HIU�N
Q�cONKUWg&G�[Kh>NKdvLZHvLZSVmVG-�CQidIHJRTwVHIUWg�[&]jmVG^a`Q^GiUVmVHIUWg���[&]�Q�cVNKUVg&G�[Ph}cVGXNKmWHIUVgo�o]_HJg&cqLu[&]jdIGih�L
LZSW]_U.� ÷
l Þ�Ý�Ú©�`Ùb��Ú©7�Þ�p�nq%�h�LZG^]�sONK]`L_HIQiHIsONPL_HIUVg�HIU�LZcVGua`HIRTSWdfNPL_HI[&Uho[&]>ýKNP]_HI[KSVa�s/G^]`HI[kmVa�[Kh4L_HIR�GKø
LZcWG�a`HIRTSVdINPLZHJ[&UuHJa4cONKdJL_G^m,NKUVm|LZcVG>a_Qi]_GiG^U�mONP],)KGiUVG^m�÷�Ñ�NP]`LZHJQ^HJsONKUqLZa�NK]`G�NPa,)KGim�LZ[Dc`SVmVgKG
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LZcWG�sV]_[XðbHIR�HJL!ü�[Kh�sVNKHI]`al[Kh9NKHJ]_Q^]_NPh�LXøkmVGia_Q^]`HIw/G^m�wqü�L_cVG^HJ]pQ^NKdIdta_HIgKU�økù<HvLZcV[KSWLlLZcWG7NKHIm�[Kh9N
RjNKs�÷

å�ìhë,è�F~ë,ìhí�éÝä�§TFV¨�©[é9©[î�î>iðå	��FJë,ìCFVÍb��ë�©kD-�Îí2¨�FOÍ0��¨,í(r^©[ê4ë,ìDí�é�â l Þ�Ý�Ú©�`Ùb��Ú©7�Þts�n!%�h�LZGi]
sONK](LZHJQ^HIsVNPLZHJUVg7HIU�LZcVG<a`HIRTSVdINPLZHJ[&UTho[&]�ýPNK]_HJ[&SVazs/G^]_HJ[bmWay[Ph�LZHJRjGPø&LZcVG�a_HJRTSVdINPLZHJ[&UTHIazcONPdJLZGim
NKUVm�L_cVGTa`Q^]_GiG^UMmONK]E)KGiUVG^m�÷zÑ�NK]`L_HIQ^HJsONKUqLZa�NK]_G�g&HJýKG^UMN�RjNKs�ù<HvLZc�L_cVGTsV]`G^a`G^UqL}dI[kQXNPL_HI[&U
[KhyNKdJd9NKHI]`Q^]ZNYh�L�HJU,LZcWGTa_GiQiLZ[K]7NKUVmNPa,)KGimLZ[umV]_NXù�L_cVG�NKUqL_HIQ^HJsONPL_G^mÇ
VHIg&cqL�sWdfNKU,[KhzGXNKQ�c�÷
nbSVwàc`G^QiL_a}NK]_G�NKa,)PG^m�L_[�HIUWmVHIQ^NPLZG}ù<cVGiL_cVG^]~LZcVGi]_G�ùpNKa7NKUqü�s/[KLZGiUAL_HfNKd�dJ[&a_a~[Kh�a_GisONK]_NPLZHJ[&U
HJh�NKdJd�NKHJ]_Q^]_NPh�L4a(L�NXü&Gim�[&U�Q^[&SW]_a_GP÷

å�ìhë,è�F~ë,ìhí�é ä�§�FV¨�©[é9©[î�î*i-8�¨,í�îj��©[ê4ë,ì�9t©�D�©kDËí2¨7A*â l Þ�Ý�Ú©�`Ùb��Ú©7�Þvuwnq%�h�LZG^]�sONK](LZHIQiHv�
sONPL_HIUVgjHIU�L_cVGTa`HIRTSVdINPLZHJ[&U|ho[&]~ýPNK]`HI[&SVa�s/G^]_HJ[bmWa�[Kh�L_HIR�GKø2LZcVGTa`HIRTSWdfNPL_HI[&U�HIa~cONKdJL_G^mNPUVm
LZcWG�a_Q^]`G^GiU�mVNK],)PG^UVGim�÷(Ñ�NK]`L_HIQ^HJsONKUqLZaTNK]_GugKHJý&GiU�N�R�NPsEù<HJLZc�LZcVG�sV]`G^a`G^UqL�dI[kQXNPL_HI[&Ue[Kh
GXNPQ�c�NKHJ]_Qi]ZNPh�LpHIUuLZcWG7a_G^Q�LZ[&]<NPUVm�NKa,)PG^m,L_[�HIUVmWHIQXNYLZG�ù<cVHJQ�c�NKHI]`Q^]ZNYh�LlcONKm|]`G^Q^GiHJýKG^m�Q^dIG^NK](�
NKUVQiG^a�L_cONPL�cONKm�UV[KL�wtGiG^U�Qi[&RjsWdIGiL_G^m�NKUVmEù<cVG�LZcVGi]�LZcVGuNKHI]`Q^]ZNYh�L�ùpNKaTQi[&UWho[&]`RjHJUVg�L_[
Q^dJGXNK]_NKUVQiG�ù<cVGiU�LZcVG�a_HJRTSVdfNYLZHI[KU|ùpNKa~cONKdJL_G^m�÷4î4cWGiü�NK]_G�NKdIa`[�NKaE)KGim�LZ[�HJUVmVHJQXNPL_G}ù<cWHIQ�c
NKHJ]_Q^]_NPh�Llù�[&SVdJm,UVGiG^m,N�Q�cVNKUVg&G}[Kh�cVGXNPmVHIUVg�[&]<NPdJLZHvLZSVmWG�ù<HJLZcWHIUuLZcWG>UWG�ðkL~ñWý&G}RjHJUASWLZGia^÷

Ð~[KL_GK�.6�ðbs/G^]_HJRjGiUqLZa<ÿ&ø�SWøkNKUVm2+}R�NXü�w/G<Q^[&RTwWHIUVGim�L_[�NKdJdI[�ù�ho[&]�mVHJ]_G^Q�LyQ^[&R�sONK]`HIa_[KU
[Kh�stGi]`ho[&]`R�NPUVQ^G7wqü�L�NPa,)�L!üks/G^a~NKQ^]`[&a_a<dIG�ý&GidIa<[Kh�NKSWLZ[KR�NPL_HI[&U�÷

Ñ�Gi]`ho[&]`R�NKUWQ^G�HJUuNKdJd/L_cVG�NKw/[�ý&G�G ðbstGi]_HIR�G^UqL_apùp[KSVdImuw/G7NKa`a_Gia_a_Gim,wqüja_SVwàc`G^QiL<RjNPL`LZG^]
G�ðbs/G^](LZa�SWa_HIUWg�L_cVG�¥�%�%©ý�a$Ü�U,LZcWGT3K[&w�î9]ZNKHJUVHIUVg)6¡ýPNKdISVNPLZHJ[&U�¥2[K]_Rx�bÜ>3Kî7�/¥�%�%�¥O[&]_R
SWÿ��PxY�(�9õ*��÷

ëu©[î�è9Íhë6î�F�é9ÎyK�ìbî�ê�èQî�î�ìhí�éÛâ $�G^Qi]_GXNPa_G�HIU�]_G^Q^NKdId�NKQiQ^SV]_NKQiü�HIU�GiHJLZcWG^]�L_cVG�NKSWL_[&RjNPLZGim
[&]�UV[&Ub�!NKSWL_[&R�NYLZG^m,Q^[&UWmVHJL_HI[&UVa4ù�[&SVdJm�a_SVgKg&G^a(L7N�mVGiQ^]`GXNKa`GTHIU,a_HJL_SONPL_HI[&U,NXùlNK]`G^UVGia_ai÷�û!U
NKmVmWHJLZHJ[&U�ø<ùpGeùp[KSVdIm�NKa_a`G^a`a�s/[KLZGiUAL_HfNKd�HIUqLZGi]ZNKQ�LZHI[KUVa|wtG�L!ùpGiG^UÚNKSbLZ[&RjNPLZHJ[&U\dIG�ý&Gid�NPUVm
LZ]_N]4�Q�dI[qNKmMNPUVmMQ^[&R�sVdIG ðbHJL!ü&÷«Ü7UWG�s/[&a`a_HIwWdIGTsV]`G^mVHJQiL_HI[&UMHIa~LZcONPL}R�G^R�[&](üNKQiQ^SV]_NKQiüMNYL
LZcWG�L!ù�[�dIGiýKG^dJa�[KhyNKSbLZ[&RjNPLZHJ[&U|HIa~Q^[&R�sONK]_NKwVdIG}SVUWmVG^]�dJHIg&cqL�dI[&NKm�NKUWm�mVG^Qi]_G^NKa_Gia7HIU�[&UWG
[&]4w/[KLZc�Q^[KUVmVHJL_HI[&UWa4NKa4LZ]_N]4�Q>Qi[&R�sVdIG ðWHvL!ü�NKUWm�dJ[qNKm|HIUWQ^]_G^NKa_Gia^÷

nbHIR�HIdINK]�NKUONKdvüka_G^a�ù�[&SVdJmwtG�Qi[&UVmVSWQiLZGimeL_[�mVGiL_G^Q�L}mVH��tG^]`G^UVQiG^a}HIU�a`sONPL_HfNKdÓ��LZGiRjs/[&]_NKd
sV]`[tc`G^Q�LZHI[KU�øbsW]_[&a`stGiQiLZHvý&G�R�G^R�[&](ü&økNKUVmuHJUqLZG^]_NKQiL_HI[&UWayù<HvLZcjL_]ZN]4�Q~dI[qNKm�NKUVmuQi[&R�sVdIG ðWHvL!ü&÷
î4cVGia_GL�NKaE)Aa�R�NXü�ùpGidId�w/G�mVH	��Gi]_GiUAL_HfNKdJdJü�N]�tG^Q�LZGim$wqü;NKSWLZ[KR�NPL_HI[&UrNKUVm;L_]ZN]4�Q�dJ[qNKm�÷
Ñ�]_G�ýbHJ[&SVa�ù�[&],))� /36z¥6�·�Aa`SVg&g&Gia`L_a^øPho[K]�HIUVa(L�NKUVQiGKø�LZcONYL�sV]_[&a`stGiQiL_HJý&GyR�G^R�[&]`ü~HIa�GiUVcONKUVQiG^m
SVUVmWG^]�NKSWL_[&R�NYLZG^m|Qi[&UVmVHvLZHI[KUVa^÷

3K[&w�s/G^](ho[&]_RjNKUVQiGR�CNKa�NKa_a`G^a_a`G^m�wqüea_SVwàc`G^QiL�R�NYL_LZGi]}G�ðbstGi]`L_aTSVa_HJUVg,¥(%�%©ý�a�Ü�U�LZcWG
3K[&wTî9]ZNPHIUVHJUVg�¥O[&]`R/��ùp[KSVdImTw/GlQi[&RjsVNK]_Gim�NKQ^]`[&a_azNPSWLZ[&RjNPL_HI[&U>Q^[&UWmVHJL_HI[&UVa�LZ[�mVGiL_G^]_R�HIUWG
ù<cVG�LZcVGi]�LZcWG^]_G~NK]`G~NPUAü�a(üka`LZGiR�NYLZHIQ�s/G^]`ho[K]_RjNKUVQ^G<mVH	��Gi]_GiUVQ^Gia�w/GiL!ù�G^GiUuLZcVG4L!ù�[Tg&]_[KSVsVa^÷
3K[&w�s/G^](ho[&]_RjNKUVQiGpùp[KSVdIm�NKdJa_[�w/G4Q^[&R�sONK]`G^mTù<HvLZc�s/G^]`ho[K]_RjNKUVQ^Gp[&U�a_HvLZSONPL_HI[&UTN�ùpNK]`G^UVGia_a
R�GXNKa`SV]_Gia<L_[jmWGiLZGiQiL�s/[KLZGiUAL_HfNKd�]_G^dINPLZHJ[&UVa`cVHIsVapwtG�L!ùpGiG^U�L_cVG^a`G>ýPNK]`HfNKwVdJG^ai÷
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%�UV[PLZcVGi]7RjG�LZcV[km�LZcVNPL7cONKa�wtGiG^UMSVa_GimLZ[�NKa`a_Gia_a}Q^[&UqL_]_[&dJdIG^]�ý�a~a_HvLZSONPL_HI[&U�N�ùpNK]`G^UVGia_a
[&]�R�G^UqLZNKd¡R�[bmVGid�HJa�RTSVdvLZHImWHIR�G^UVa`HI[&UONPd�a_QXNPdIHIUWgh�z�;$}n]��÷c�,SW]_sVcqüG�LX÷�NKd¶÷¸�O��SV] ��pt��a_SVgY�
g&Gia`LZGimLZcONPL~LZcVG�LZG^Q�cWUVHIþASVG�Qi[&SVdIm�wtG�SVa_GimML_[uQXNPsWLZSV]`G�LZcWGTRjGiUqL�NKd9sVHIQ�LZSV]`GT[KhzQiSV]_]`G^UqL
NKUVmjhoSWLZSV]`G�a`HJLZSVNPLZHJ[&UVayNKUVmuQi[&UqLZ]`[&dIdJG^]_a�ýASVUVmVGi]_a`LZNKUVmVHJUVgT[KhP%�î��\]`SVdIGialNKUWm�[&s/G^]_NPLZHJ[&UONKd
sV]`[bQiG^mVSV]`G^ai÷!Ñ�dJ[KL_L_HIUVg}Q^[KRjsONP]_HIa`[&UDc`SVmVg&R�G^UqLZayHIUjmVHIR�G^UWa_HI[KUONKdVa(LZHIR�SVdIHOa`sONKQ^G�ùlNPapSVa`G^m
wqü�_�NKsVHJU÷�×_�NKsL�9õo��L_[�mVG^R�[&UVa(LZ]ZNYLZG�LZcVNPL<a,)AHIdJdIGim�Q^[&UqLZ]`[&dIdJG^]�ý�ala`sONKQiG�ùlNKa�SY��mVHIR�G^UWa_HI[KUONKd
ù<cVHJdIG7SVUVaE)AHIdIdJG^m�Qi[&UqLZ]_[KdIdIGi]Sý«alùlNPa~[&UWdJü|���!mVHJRjGiUVa_HJ[&UONKdB÷

û!U|G�ðbstGi]_HJRjGiUAL<�bøWsONP]`LZHJQ^HJsONKUqLZapNK]_G7NPa,)KGim�L_[TRjN*)KG�a`sONPL_HfNKdtQ^[&R�sONK]`HIa_[KU�c`SVmVgKRjGiUAL_a
w/GiL!ù�G^G^U�sONKHI]`a�[Kh�NKHI]`Q^]ZNYh�LX÷9î4cVG^a`G~ù�[&SVdIm�w/G<sVdI[KL`LZGim�HJU�mVHIR�G^UVa`HI[&UVNKdWa(LZHIR�SVdIHba_sONKQiG�NPUVm
NKUONPdJüd0^Gim,LZ[�mVG�LZG^Q�L�a(üba(LZGiR�NPL_HIQ>mVH��tG^]`G^UVQiG^a~wtG�L!ùpGiG^UMNKSWL_[&RjNPLZGim�NKUWm�UV[&Uk�
NKSWL_[&RjNPLZGim
g&]`[&SVsVai÷�ú<G^a`SVdJL_ajù�[&SVdJmrw/G�SVa`G^m;HJUrQ^[KUtc`SVUVQ�LZHI[KU�ù<HJL_c�L_cV[&a_G�ükHIG^dJmVG^m�HIU�LZcVG�NKw/[�ýKG
NKUONPdJüka_HJa�LZ[7SVUWmVG^]`a`L�NPUVmjw/GiL`LZGi]�LZcVGlhoSWdIdWHJRjsVNKQiL�[KhtNKSWLZ[KR�NPL_HI[&U�HIU�a`HJLZSVNPLZHJ[&U�NXùlNP]_G^UWG^a_ai÷

å�ìhë,è�F~ë,ìhí�é²ä�§�FV¨�©Jé�©[î�î*i���é9Î9©A¨&î�ë�F�é9ÎQìbé�ÕÒí2è�ë�é9©�F�è�ë6í/D�F~ë,ìhí�éÛâ l Þ�Ý�Ú©�`Ùb��Ú©7�ÞY{Fn
Ñ�NP]`LZHJQ^HJsONKUqLZa�NP]_GHIUqýK[&dJýKG^m¢HIU;a`HIRTSWdfNPL_G^m\a_cWHJh�L�Q�cONPUVg&G�LZ]_NKUVa`HJLZHJ[&UVai÷¤nkQ^G^UVNK]_HJ[&auýPNK]`ü
HIU�Qi[&RjsWdIG�ðbHvL!ü�NKUVm�LZ]_N]4�Q,dJ[qNKm�÷|�p[&UqLZ]`[&dIdJG^]`aSýzNKwVHJdIHvL!ü�L_[�mVG�LZGiQiLj]_[&SWL_G|Q�cONKUVg&G�mONPLZN
G^UqL_]`üMG^]`]_[&]`a�wqüMsV]`GiýkHI[KSVa�Qi[&UqLZ]`[&dIdJG^]_a}HJa7RjG^NKa_SV]`G^m�[�ýKG^]>LZcVG�Q^[KSV]_a`G�[KhlN�a`G^]_HJG^a>[Kh~ÿ�x
R�HIUASWLZG>a_QiG^UONP]_HI[Ka^÷0Ñ�NK](LZHIQiHIsONPUAL_a~HJU,L_cVHIa�G�ðbs/G^]_HJRjGiUqL�ù<HIdJd�cONXý&GTa`[&R�G>hCNKR�HIdJHfNK]`HJL!ü�ù<HJL_c
¥(%�nbî7øOs/[&a_a`HIwVdvüjL_cV]_[&SWg&c|sONK]`L_HIQiHIsONPL_HI[&UjHIU�sV]`GiýkHI[KSVa<sVcONKa`G^a<[Kh�LZcVG}]`G^a_G^NK]_Q�c�sV]`[&g&]ZNPR,÷
$�GiL_G^Q�LZHI[KU�]_NPLZG}HJa<NKUONKdvüi0iG^m�NKa�NThoSVUVQ�LZHI[KU,[Kh�Q^[KRjsVdJG�ðbHJL!ü�NKUVm|LZ]_N]4�Q}dI[qNKm�÷

Ô»ìoÕ¡ìCÍoF�é¹ê&©.i5�£í¡éQì�ë6í2¨|ìDé�ÕQâ l Þ�Ý�Ú©�`Ùb��Ú©7�Þt}*n�û!U�L_cVHIa�G�ðbstGi]_HJRjGiUAL^ø�LZcWGTHIR�sONKQ�L�[Kh�NKSb�
LZ[KR�NPL_HI[&U|[&U,ýbHJg&HIdINKUVQiG>R�[&UVHvLZ[&]`HIUVg�HJa�NPa_a_Gia_a`G^meHIU�N�R�NPUVUVG^]�a_HJRjHJdfNK]lL_[jL_cONPL~SVa_GimwAü
î4cONKQ�)A]_N�ü?� î4cON���p]�B÷~�p[&UqLZ]`[&dIdJG^]`a�sVNK]`L_HIQ^HJsONPL_G�HJU�a`HIRTSWdfNPL_HI[&UVa�ho[&]�ýPNK]`HI[&SWa�s/G^]`HI[kmVa�[Kh
LZHJRjGPø/NKa�NKw/[�ý&GP÷�û~[�ù�Giý&Gi]^ø�a`Q^G^UVNK]_HJ[&a�NK]`G�mVGia_HJg&UVG^m�L_[ua`üka(LZG^RjNPL_HIQXNPdIdJü�ýKNP]`ü�Q^[&UqL_]_[&dJdIG^]
HIUqL_G^]ZNPQiLZHJ[&UMù<HJLZc�NKHJ]_Q^]_NPh�Lq�CGP÷�gW÷Jø�HIUVQi]_GXNPa_G^m�sVHIdJ[KL}]_GiþASVG^a(LZa�� ÷·6yNPQ�cEa_QiG^UONK]`HI[&a>Q^[KUALZNKHIUWa
a_G�ý&Gi]ZNKdyQ�cONKUVgKG^a�HJU�sWdfNKUqýkHIG�ùômVHJa_sVdIN�üMHJUWho[&]`R�NPL_HI[&U�ø�a_SVQ�cENKa>N,Q�cONKUWg&GjHJU�]`SVUqùlNXü�NKa
�
a_HJg&UVR�G^UqLy[&]za_GiþkSWG^UVQiG7UkSWRTwtGi]^øALZcONYL�R�SVa`L�wtG�mVG�LZG^Q�LZGim�LZcV]`[&SVg&c�G�4�QiHIG^UqLpRj[&UWHJLZ[K]_HIUWgV÷
Ñ�NP]`LZHJQ^HJsONKUqLZayHIUqLZGi]ZNKQ�L�ù<HvLZc�LZcVG~a_HJRTSVdfNYLZHI[KUTho[&]yN�s/G^]_HJ[bm�[KhtLZHIR�GKøkNPh�L_G^]zù<cVHIQ�c�LZcVG~a_HJR��
SVdINPLZHJ[&UuHIa4cVNKdJL_G^m|NKUVm|LZcWG7a_Q^]`G^GiU�mONK]E)KGiUVG^m�÷!Ñ�NP]`LZHJQ^HJsONKUqLZa<NK]`G7g&HJýKG^U�N�]_GiQXNKdJd�RjGiRj[K]`ü
L�NPa,)2ø2NKa<mVG^a`Q^]`HIw/G^m�HIU·6�ðWs/G^]`HIR�G^UqL>ÿ>NKwt[�ýKGK÷

ëu©[î�è9Íhë6î>F�é9Î"K�ìDî�ê�èQî�î�ìhí¡é�â î4cWG^a_G�G�ðbstGi]_HJRjGiUAL_a4NKa`a_G^a`a<NXùlNK]`G^UVGia_a4[Kh�R�[&UVHvLZ[&]`G^m�HIUb�
ho[&]`R�NPL_HI[&UENKa�NhoSWUVQiL_HI[&U�[Kh~HIUqLZGi]ZNKQ�LZHI[KU�dIGiýKG^d�NKUVm�dJG^UVgKL_c�[Kh�sONP]`LZHJQ^HJsONPLZHJ[&U�÷k%¬]_GXN��
a_[KUONKwVdJG�sW]_G^mWHIQiL_HI[&UMHJa�LZcONPL>sONP]`LZHJQ^HJsONKUqLZa�ù<HJdId�w/G�dIGia_a}dIH@)KG^dvü�L_[,UV[PLZHIQiG�NKUVmeG^UVQi[bmWGjHJU
R�G^R�[&]`ü�Q�cONKUVg&Gia�s/G^](L�NKHJUVHIUWg�LZ[�NKHI]`Q^]ZNYh�L¡LZcONYL�]`G^þASVHJ]_G<dIGia_azQ^[&UqL_]_[&dJdIG^]�HJUqLZG^]_NKQiL_HI[&U��oGK÷«gV÷Jø
HIUWQ^]_G^NKa_Gim�sVHJdI[KL�]_GiþASVG^a(LZa��~NPh�LZGi]�s/G^]_HJ[bmWa~[Kh¡sONK]`L_HIQiHIsONPL_HI[&U�÷pî4cVHJa�]_Gia_SVdvL�ù�[&SVdJm�a_SWg&g&G^a(L
NTýkHIg&HJdfNKUVQiG�mVGiQ^]_GiRjGiUqLX÷

ÿ&ÿ�+



ú�Gia_SVdvLZa�ho]`[&R�L_cVHIa�a_G^]`HIGia7[KhyG�ðbstGi]_HJRjGiUAL_a�ùp[KSVdImMHIUWmVHIQ^NPLZG>LZcVG�HJRjsONPQiL�[PhpNPSWLZ[&RjNY�
LZHJ[&U�[&U�a`HJLZSVNPLZHJ[&U�NXùlNP]_G^UWG^a_aiøOýbHJg&HIdINKUVQiG�]_GiþASVHI]`G^R�G^UqLZaiø2NKUVm�s/G^]`ho[K]_RjNKUVQ^G7HJU�NKHJ]pLZ]_N]4�Q
Q^[KUAL_]_[&dB÷�¥O]`[&RÚLZcVGia_G4]_Gia_SVdvLZaiø&ùpGpù�[&SVdJm�wtGpNKwVdJG�LZ[�NKa_a`G^a_a�L_cVGlHIR�sONKQ�L�[KUTa`üka`L_G^Rôa_NPhoGiL!ü
NKalù�G^dJd�NKalLZcWG}NKwVHIdJHJL!ü�[Kh�LZcWG7Q^[&UqLZ]`[&dIdJG^]`apLZ[�RjNKHIUqLZNKHIUua_NPhoGiL!üuHIUuLZcWG7Giý&GiUqL~[Ph¡NTa(üba(LZGiR
hCNKHJdISV]`GK÷

ÿ&ÿ,õ



5�5 ���Z¬D´F"-$.�#')(!¶�� ¬3¶K¬À"�´F®O¯  '�*°¬D ���(R� "�(!* +,(°"� �µ·¶ð¬3¶

ßàNOJB�LMzQ�ADV¤JB>GM�N
%�ayLZ]_N]4�Q�HIUWQ^]_G^NKa_Gia^økLZcVGi]_G�HJapN>Q^[&UqLZHJUASVHIUVg�HIUVQi]_G^NKa_G~HIU�Qi[&UVg&Gia`L_HI[&Uj[Kh9NK]_]`HJýkHIUWg�NPHI]_Qi]ZNPh�L
LZ[Mî<úY%���Ü�Ð~a^÷x/yNK]`HI[&SVa�a`Q�cVG^mWSVdIHJUVg�R�GiL_cV[kmVa�cONXý&G�wtGiG^U�mVHIa`Q^SVa`a_GimrLZ[Ma_R�[k[KLZc�LZcWG

O[�ù�NKUVmEmWG^Q^]`GXNKa`G�mVG^dINXübaTNKUVmEhoSVGidpQ^[KUVa_SVR�sWL_HI[&U�ø�cV[�ùpG�ý&Gi]jNPmVmVHJL_HI[&UVNKd�Q^[&R�sVdJG�ðbHJL_HIG^a
HIUWQ^]_G^NKa_GjLZcVGjwVSV]_mWG^U�NKUVm�]_HIaE)ho[&]�L_cVGuNKHJ]>L_]ZN]4�QjQ^[&UqLZ]`[&dIdJG^]i÷,î4cVG�þkSWG^a`L_HI[&U�HJa>L_cVG^U�ø
ù<cONPL�HJalLZcVG}[&sWL_HIRTSWRÐwONKdINKUVQiG7wtG�L!ùpGiG^U�a_NPhoGiL!ü�NPUVm,Qi[&a`L�G©4jQiHIGiUVQiü~ö

î4cVGl[&wàc`G^QiL_HJýKGl[KhOLZcWHIa9sV]_GidIHIR�HIUVNK]`ü7]`G^a`GXNK]`Q�c�HIa�L_[�HIdJdISVa(LZ]_NPLZGyN~R�GiL_cV[kmV[&dI[KgKü7LZ[~GiýPNKdv�
SONPL_G�LZcWG�HIR�sONKQ�Ll[Kh�mVH	��Gi]_GiUALla_Q�cVGimVSVdIHJUVg�NKdJg&[&]_HvLZcVR�az[&UumVGidfNXü�NKUVmuhoSVGid�Q^[KUVa_SVR�sWL_HI[&U�ø
NKUVm|LZcWG>Qi[&UVa`G^þASVG^UqL~LZ]ZNPmVG���[v��a4w/GiL!ù�G^GiU�G�4�QiHIG^UWQiü�NKUVm�aZNYhoGiL!ü&÷

¥O[&]�LZcVHJa�sWSV]_s/[&a_GPø�L_]ZN]4�Q�mVG^a(LZHIUWG^m�ho[K]jNMî<úY%���Ü�Ð¬hoG^GimVG^]�gqNPL_G�ùlNKa�a_HJRTSVdINPLZGim
ho]_[KRÐLZcVG}R�[&R�G^UqL4ù<cVG^U�NKHI]`Q^]_NPh�L4]_G^NKQ�cVGim,LZcWG �pGiUAL_G^]�SVUqLZHJd�LZcVGiHI]<NK]`]_HJýPNKd�NPL<LZcVG}gqNYLZGK÷
î4cVG�[�ý&G^]_NKdId�stGi]`ho[&]`R�NKUWQ^G�HIULZGi]_R�a7[KhphoSWG^dzNKUVmemVGidfNXü�ùpNKa>NKUONKdvüi0iG^meSVUVmVGi]�mWH��tG^]_GiUqL
�pî&%7nua_Q�cVGimVSVdJHIUVg�NPdIg&[&]`HJL_cVRjai÷�î4cV]`G^G�[Ph9L_cVG�ñVýKG7NKdJg&[&]_HvLZcVR�ayNKQ^Qi[&SVUqLZGim�ho[&]pa_NPhoGiL!ü�wAü
]_GimVSVQiHIUVg>LZcVG�UASVRTw/G^]p[Ph�NKmWýkHJa_[&]`HIG^ayHIa`a_SVGim�wqü�LZcVG�Q^[KUAL_]_[&dJdIGi]^÷�î4cWG^a_G~LZcV]`G^G�a`Q�cVG^mWSVdIHJUVg
NKdJg&[&]_HvLZcVR�a�NP]_G�Q^[KUAL_]ZNKa(LZGim�ù<HJL_cL!ùp[�[KLZcWG^]_a7L_cONPL>NKQiQ^[&SVUqL>ho[&]7R�HIUVHJR�NKd�hoSVGid�wVSV]`U�HJU
LZcWG>a`Q�cVG^mWSVdIGP÷
%�dvLZcV[&SWg&c�L_cVHIa<sV]`G^dJHIR�HIUONK](ü�]`G^a`GXNK]`Q�cHIa<dIHJRjHvLZG^m�wAü|L_cVG�NPQ^Q^SW]ZNKQ�ü,[Ph�LZcWG�mONYL�NWøOLZcWG

Q^[KRjsONP]_HIa`[&UVa�mVGiRj[&UWa`LZ]_NPLZGyLZcVGzL!ükstGp[KhWL_]ZNKmVG �![v��a(LZSVmVHJG^a�wtG�L!ùpGiG^U�G�4�QiHIG^UWQiü�NKUVm�a_NPhoGiL!ü
LZcVNPL<Q^[&SWdIm|wtG}s/G^](ho[&]_R�G^m�ù<HJL_c�L_cVHIa4R�GiL_cV[kmV[&dI[KgKü&÷

î4cVG�a`HIRTSWdfNPL_HI[&U;R�[kmVG^d7mVG�ý&GidI[&s/G^m�HIa|mVG^a`Q^]`HIw/G^m�HJU¢a_G^Q�LZHJ[&U¤ÿ&ÿK÷Jÿ&÷�nbGiQiL_HI[&Uòÿ&ÿ&÷��
G�ðbsVdINKHIUWa¡LZcVG<mVH	��Gi]_G^UqLya_Q�cWG^mVSVdJHIUVg�NKdJg&[&]_HvLZcVR�a�Qi[&UVa`HImVGi]_G^m�øbNPUVmja`G^Q�LZHI[KU�ÿKÿ&÷�S7a`cV[�ù<a�LZcWG
a_HJRTSVdINPLZHJ[&U|mVGiLZNKHIdJa�NKUVm�mONPL�Nb÷�¥�HJUONKdIdvü&øOLZcWG�]_Gia_SVdvLZa7NPUVmQ^[&UWQ^dISWa_HI[KUVa�NK]`G�sV]`G^a`G^UqLZGim�HJU
LZcWG>dINKa`L4L!ù�[�a_G^Q�LZHJ[&UVa^÷

;Õ;�9G; [ M`Q3UjE
û!U�[&]`mVG^]�L_[�a_G�L�SVsELZcWGuRj[kmVGid¶ø�L_cVG#�pGiUAL_G^]�ùpNKaTmVHvýbHJmVG^m�HJUqLZ[�ho[&SW]�þASONKmV]_NKUqLZaiøyG^NKQ�c
þASONKmV]_NKUqL|Q^[&UqLZNKHIUVHJUVg�N�hoGiG^mVGi]�gqNPLZG�NKa�a_cV[�ù<U¢HIU¢¥�HIg&SV]`GRS*+W÷á6zNKQ�c¢þASONKmW]ZNKUqL�ùpNKa
NKa`a_SVR�G^m�LZ[w/G�HIUWmVG^s/G^UVmWG^UqLX÷Eî4cW]_G^GuL_]ZNKQ�)Aa�ù�G^]_G�L_]ZNKQiG^m�NKdI[KUVgN�þASONKmV]_NKUqLXøzù<cVG^]`G
GXNPQ�c,LZ]_NKQ�)�a`LZNK]`L_a�NYL�N�s/[&HIUqL<HIU|LZcWG��pGiUqLZG^]�NKUVm�ñOUVHIa`cVG^a~NPL<LZcWG>g&NPLZGP÷pî4cVGi]_Giho[K]_GKø2LZcWG
LZ]_NKQ�)Aa4a`LZNK]`L�NPLlmVH��tG^]`G^UqL4s/[&a_HvLZHI[KUValNKdJ[&UVg�L_cVG�þASONKmW]ZNKUqLXøOwWSWL<NKdJd�[Kh�L_cVG^R£ñOUVHIa`c�NPLlLZcWG
aZNPRjG7s/[&HIUqL^÷z¥�HIg&SW]_G[S�õTHIdJdISVa(LZ]_NPLZGiapLZcVG7L_cV]_GiG}L_]ZNKQ�)Aa�Rj[kmVGidIG^m�HJU�N�þASONPmV]ZNKUqL^÷
% L_]ZNKQ�)�Q^[&UWa_HIa(LZau[Ph}N�a_G�L�[Kh�ùpNXükst[&HJUqLZauGiþkSVNKdIdvü�a`sONKQiG^m¢NKUVmrmVH��tG^]`G^UqL�NKdvLZHvLZSVmVG

dIG�ý&GidIa^÷6%�ùpNXükst[&HJUqL~HJalHImWG^UqLZHvñOG^m|wqüuL!ù�[jQi[b[&]`mVHIUVNPLZGia^øbL_cVG7ñO]_a(L<[&UVG}HIa�LZcVG7mVHJa`LZNKUVQ^G}HJU
SVUVHvLZalho]`[&R£L_cVG7a`LZNK]`L_HIUVg�s/[&HJUAL4NKUVm�LZcVG7a`G^Qi[&UVm�[&UVG7HIa�LZcVG}NKdvLZHvLZSVmVGPøVNKa4Q^NKU|wtG7a`G^GiU,HJU
¥�HJg&SV]_GXS&ªW÷9î4cVG�ùlNXükst[KHIUqLZa�HIU�L_cVHIa�a(LZSVmbü}NK]_G4ÿXªW÷YõlUONPSWLZHJQXNKdPRjHJdIG^a�NKsONK](LXøYNKsVsW]_[XðbHIRjNPLZGidJü
��R�HIUASWLZGia�ho[&]�NKU�NKHI]`sVdfNPUVG�Qi]_SVHJa_HIUWgNPL!�,NKQ�c�xW÷��9õb÷e¥�HJýKG�NKdJL_HJL_SVmVG�dIGiýKG^dJa�ùpGi]_G|SVa`G^m

ÿ&ÿ�ª



¥�HJg&SV]`G[S*+V��î9[&s�/�HIG�ù�[Kh9LZcWG��pGiUqLZG^]~NKUVm�î<úY%���Ü�Ð�%~HI]�nbsONPQ^GK÷
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¥�HJg&SV]_G�S�õb�9î�]_NKQ�)Aa�%~dI[&UVg}N-Ð�SONKmW]ZNKUqLz[Kh/LZcVG��pGiUqLZG^]zLZGi]_R�HIUONYLZHIUWg�HIUTL_cVG�¥2GiG^mVGi]Ûó>NYLZGK÷

ÿ&ÿfJ
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wp ( 15,370 )

¥�HIg&SV]`G0S&ªW���p]`[&a_a�nbGiQiLZHJ[&U|[Kh�N�î9]ZNKQ�)2÷

ù<HJL_c\NeýKG^](LZHIQ^NKd�a`G^sONP]ZNPL_HI[&U�[Kh�ÿ�x&x&xMh�LX÷�î4cVG�hoG^GimVG^]�gqNPLZG�HIajdI[kQXNPL_G^mrNPL�L_cVG�dJ[�ù�G^a(L
NKdvLZHJL_SVmVGPø�¥&_�STS&x � î'%À6!Ü3��õ]�B÷>î4cVG^]`Giho[&]`GKø9NKdId�NKHJ]_Q^]_NPh�L�ñVUVHIa`cML_cVG^HJ]�]_[KSWLZG�NPL0STS&x&x&x�h�L
[Kh�NKdJL_HJLZSWmVG4]_GigqNK]_mWdIG^a`a�[Ph�LZcWG~a(L�NK](LZHIUWg�NKdvLZHvLZSVmVGP÷X��[&]_G~NKdJL_HJL_SVmVG4dIG�ý&GidIa�NK]_G<UVGiQ^G^a`aZNK](üjL_[
R�[&]_G�NKQiQ^SV]_NPLZGidJü�mVG^a`Q^]`HIw/G�L_cVG�sVcqüka_HJQXNKd2a(üba(LZGiR,øbcV[�ùpG�ý&G^]lL_cVHIazsV]`G^dJHIR�HIUONK](üTR�[bmWG^dVùpNKa
mVG�ý&G^dJ[&s/G^m�ù<HJL_c�[&UWdJü|ñVý&G�dIGiýKG^dJa~LZ[�mVG^R�[&UVa(LZ]ZNYLZG�L_cVG�s/[KL_G^UqLZHINKd�[Ph¡LZcVHJa�R�GiL_cV[bmW[&dI[&gPü&÷
î4cVG>Rj[kmVGid�QXNPU,w/G}G�ðkLZGiUVmVG^m,LZ[�HIUVQidISVmWG7Rj[&]`G}NKdJL_HJL_SVmVG^alNKUVm|ùlNXükst[KHIUqLZai÷

î�[�R�NKHJUqL�NKHJU�L_cVG�R�HIUVHJRTSVR{a`G^sONP]ZNPL_HI[&U,]_G^þASVHJ]_GimwAü�LZcWGT¥(%t%�ø/[&UVdvü|[&UVG�NKHJ]_sVdINKUVG
HIa~NKdJdI[�ùpGim�HJU�NKU�NK]_Q>wtG�L!ùpGiG^UùpN�üks/[&HIUqL_a�NPL�LZcVG�aZNKR�G�L_HIR�GK÷4%~dIa_[WøtNPHI]_Qi]ZNPh�L�Q^NKU�mV]`[&s
[&UVdvüE[&UWG|NKdJL_HJLZSWmVGudIG�ý&Gid4wtG�L!ùpGiG^U�ùpNXükst[&HJUqLZa^÷�î4cVHJa�NKa_a`SVRjsbLZHI[KU�R�N*)PG^a�LZcWG�mWG^a_QiG^UqL
]ZNYLZG>NKsVsV]`[XðWHJR�NYLZG^dvü�ÿXx&x&x�h�LX÷zHJU���R�HIUASWL_G^a^øW[&]5õKx&xTh�LX÷�aPR�HIU�÷�[&U�N�ýKG^]_NKg&GK÷

¥�HIUVNKdIdvü&øqLZ[�Gia`L�NPwVdIHJa_c�L_cVG�LZ]_NKmVG�[v��wtG�L!ùpGiG^U�HIUVQi]_G^NKa_G�HJUuhoSVG^dtwVSV]`U,NPUVm�aZNPhoG�L!ü&øWL!ù�[
sONPL_cVa�ù�G^]`G�mVGia_HJg&UVG^m�÷,î4cVG�ñO]_a(L�sVNPLZcEcVNKa�R�HIUWHIRTSVR�hoSVG^dywVSV]`U�ø¡NPUVmEHJL>HJa�wONPa_G^m�[&U
LZcWGTNKa`a_SVR�sWLZHJ[&U,L_cONPL�NKU�NKHJ]_sVdINKUVG7ù<HIdJd9NKdJùpNXüba~mVG^a`Q^GiUVmLZ[�HvLZa�[&sWL_HIRTSVRóNPdJLZHvLZSVmWG�NPUVm
RjNKHIUqL�NPHIU�HvLTho[&]�L_cVGuù<cV[&dJGuLZ]_Noc`G^Q�LZ[&](üESVUqLZHJdlHJL�cONKaTL_[e]`GXNKQ�c�L_cVG�gqNPL_GK÷�î4cWG�a`G^Qi[&UVm
sONPL_c�cONPa�R�HIUVHJRTSVRÐQi[&R�RTSVUVHJQXNPL_HI[&UVa<w/GiL!ù�G^GiU�LZcVG�sVHIdJ[KL�NKUVm�L_cVG�Qi[&UqLZ]`[&dIdJG^]^øORjN*)AHIUWg
HJL�LZcWG�aZNYhoG^a`L�sONPL_c�÷<û!U�LZcVHJa�sONYLZc�ø2LZcVG�NKHI]`sVdfNPUVG}R�NKHJUqL�NKHJUValLZcVG�a`LZNK]`L_HIUVg�NKdJL_HJLZSWmVG}SVUqLZHId
LZcWG�gqNPL_GKølù<cVGiU$[KUVdJü�[&UVG�NKmWýkHIa`[&]`ü�HIajHIa`a_SVGim;ho[&]�mVGia_QiG^UqLX÷1û�LuHJauNKa`a_SVR�G^m;L_cONPLuNKdId
NKHJ]_sVdINKUVG^a<ho[&dJdI[�ùÚG^HvLZcVGi]~L_cVGTsONPL_c�ù<HJL_c�dI[�ù�G^a`L�hoSVG^d�wVSV]_U[K]~LZcWGTsONPL_c�ù<HJL_c�RjHJUVHIR�SVR
sVHJdI[KL(�!Q^[KUAL_]_[&dJdIGi]7Q^[&R�RTSVUVHJQXNPL_HI[&U�÷,î4cVGjL!ùp[MsONPL_cVa�NK]`G�a`cV[�ù<U�HJU�¥�HJg&SV]_GqSFJb÷�û!UELZcVHJa
ñOg&SW]_GKøqL_cVG<sONPLZc�HJa�a_cV[�ù<U�ho[&]zNKU�NKHI]`Q^]_NPh�L¡ù<cV[&a`G~[KsWLZHJR�NKdbNKdvLZHJL_SVmVGlHJaz¥&_;S9õKxW÷�û�L�ù�[&SVdJm
L�N>)KG<L!ùp[�NKmWýkHIa`[&]_HJG^a�ho[&]¡L_cVG�NKHI]`sVdfNKUWGlLZ[}mV]_[Ks�ho]`[&R�¥&_�SFJKx�LZ[�¥&_;S9õKxWøqcV[&dJm�øANKUVm�LZcWG^U
mVGia_Q^GiUVm�LZ[�¥K_bSTS&xW÷¡û!UuL_cVG�a_NPhoG^]�sONPL_c�øbL_cVG7NKHJ]_sVdINKUVG4ùp[KSVdImucW[&dIm�NPLlHvLZayG^UqLZ](üuNKdvLZHvLZSVmVG
�CGP÷�gW÷Jøk¥&_�SFJKxF�¡NPUVm�LZcVGiUjmVGia_QiG^UVm�LZ[>¥&_;S*S&xWø&SVa`HIUVg}[&UWdJüT[KUVG4Q^[&R�RTSVUWHIQXNYLZHI[KUTwtG�L!ùpGiG^U
LZcWG>sWHIdI[PL<NKUVm|Q^[KUAL_]_[&dJdIGi]^÷

;Õ;�9|e R`V��DUWQ�A3E<>GN��£# E
�ÕM���>|JL�7' @
¥�Hvý&G>a_Q�cVGimVSVdIHJUVg�NKdJg&[&]`HJLZcWRjalù�G^]`GTQ^[&UWa_HImWG^]_GimHIU|LZcVG�]_Gia_GXNP]_Q�c�÷7¥O[&SW]~[Kh�LZcVG>ñVý&G�ù�G^]`G
wONKa`G^m�[&U�N}¥�û
¥QÜ��B¥�HJ]_a(L�û!U�øA¥�HJ]_a`LÎÜ�SWL��mWHIa_QiHIsVdJHIUVGP÷�î4cWG4Q^SV]`]_G^UqLya_Q�cWG^mVSVdJHIUVg}NPdIg&[&]`HJL_cVR
HIR�sVdJG^R�G^UqLZGim�HJU3�pî&%7n�HJajwONPa_G^mr[&U\¥�û
¥QÜT÷zî4cVHIaj]_SVdJG,HJRjsVdJHIGiaTLZcONPLjsONKa`a_HJUVg�HJajUV[PL
NKdJdI[�ùpGim�÷�¥2NKa(L4NKHJ]_Q^]_NPh�LyR�NXü�g&G�Lla`L_SVQ�)�w/G^cWHIUVmua`dI[�ù�G^]p[KUVG^aiøONKUVmudINK]_gKG~gqNPsVapHJUjho]_[KUALp[Kh

ÿ&ÿw�
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FL 350
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FL 370

FL 360

FL 350

FL 340

FL 330

Minimum Fuel Path

Maximum Safety Path

¥�HJg&SV]_GWSFJb���p[KRjsONP]_HIa`[&UÚ[Kh@Ñ�NYLZcVai÷ �,HIUWHIRTSVR ¥OSVG^d�2pSV]_UÚýka^÷��,HIUVHJRTSVR Ñ�HIdJ[KL`�
�p[&UqLZ]`[&dIdJG^]Y�p[KRjRTSWUVHIQ^NPLZHJ[&U�÷

a_dJ[�ùÚNKHJ]_Q^]_NPh�L4RjNXü�NKdJa_[�]_Gia_SVdvLX÷
÷¢cVG^UeNKUMNPHI]_Qi]ZNPh�L�]_G^NKQ�cVG^a�L_cVG2�pG^UqL_G^]^ø�HvLZa36�î&%���6�a`L_HIRjNPLZGim�î4HIR�G�[Ph�%~]_]`HJýPNKd��lHJa

QXNPdIQ^SWdfNPL_G^m�÷~û!U�LZcVGTwVNKa_HJQ�a_Q�cWG^mVSVdJHIUVguNKdIg&[K]_HJL_cVR�øOHJhyNKUNPHI]_Qi]ZNPh�LSý�aT6�î'%¤HIa~L_[b[�Q^dI[Ka_G�L_[
NKUV[PLZcVGi]}NKHI]`Q^]ZNYh�L�ý«a}nbî&%��BnbQ�cVGimVSVdIGim�î4HJRjG�[Khv%~]_]`HJýPNKd�� øtL_cVG�Q^[&UqLZ]`[&dIdJG^]~R�NKHJUqL�NKHJUVa�LZcWG
¥(%t%1RjHJUVHIRTSWR£a`G^sONP]ZNPL_HI[&U|]_GiþASVHI]`G^R�G^UqLZa<wqü|mVG^dINXübHJUVg�LZcVG>NKHJ]_Qi]ZNPh�LlL_cONPL�NK]`]_Hvý&G^m�dfNPa`LX÷

6¡ý&G^U�L_cV[&SVg&cEN,hCNKa`LTNKHI]`sVdfNPUVG�HIa�UW[KL�NKdJdI[�ù�G^m�L_[�sONKa`a�N�a`dI[�ùpGi]�[&UWG�NPL�L_cVG�a_NKR�G
NKdvLZHJL_SVmVGPølHJLjHIajst[&a`a_HJwVdIG|LZ[EcVN�ýKG[&UVG,[Kh7LZcVG�NKHI]`Q^]ZNYh�LjmWG^a_QiG^UVm¢LZ[ENKdIdJ[�ù{NKU\NKdvLZHvLZSVmVG
[�ý&Gi]`L�N>)KGK÷�¥O[&]yG�ðWNKR�sVdIGPøkL!ù�[�NKHI]`sVdfNPUVG^apNK]_G~a_cV[�ù<U�HIUu¥�HIg&SW]_GtS���ù<cVGi]_G7N�hCNPa`L<NKHJ]_sVdINKUVG
HIa�NPL�¥K_~SKª&x�NKUVmEN�a_dJ[�ù�G^]�NPHI]_sWdfNKUVG�HJaTNPLT¥&_oS*+qxW÷�î4cWG�hCNKa`L_G^]�NPHI]_sWdfNKUVG�HIa�NKdIdJ[�ùpGim
LZ[,[�ý&G^](L�N*)PG�LZcWG�a_dJ[�ùpGi]�[&UVGPø¡NKa�HIdJdISVa(LZ]ZNYLZG^mMHJU�LZcWG�ñOgKSV]_GP÷�%~dJLZHvLZSVmWG�[�ýKG^]`LZN*)KGia�NKdIdJ[�ù
RTSVdvLZHJsVdIG�NKHI]`sVdfNKUWG^aTs/G^]�g&Gi[&g&]_NKsVcVHJQXNKd�dI[kQXNPL_HI[&U�NYL�N�LZHIR�GKø¡L_cONPL�HJa^ø�L!ùp[�NKHJ]_Q^]_NPh�L�Q^NKU
w/GTNPL~LZcVGTa_NKR�G�ùpN�üks/[&HIUqL�NPL�L_cVGTaZNPRjG>LZHIR�GKø/NKa�dI[&UVg�NKa~L_cVGiü�NK]`G%
VükHIUWg�NPL�mWH��tG^]_GiUqL
NKdvLZHJL_SVmVGia^÷

¥O[&SV]�ýPNK]`HfNPL_HI[&UVa�[KhzLZcWG�wONKa_HJQ�¥�û
¥QÜÑNKdIg&[K]_HJL_cVR¬sV]`G^a_GiUqLZdJü�SVa_GimMù�G^]`G�a`LZSWmVHIGim�÷=%~dId
a_Q�cWG^mVSVdJHIUVg�NKdJg&[&]`HJLZcWRja�NK]`Ga_SVR�R�NP]_H10iG^m;HJU\î�NPwVdIGM�k÷òû!U¢QXNPa_G^a#%æNPUVmÃ2�ølNKdvLZHvLZSVmVG
[�ý&Gi]`L�N>)KG^a�ùpGi]_G�UW[KL�NKdIdJ[�ù�G^m�ø�ù<cWHIdIG�Q^NKa_Gia��¤NKUWm-$£stGi]_R�HJL_L_G^mMLZcVGiR,÷�Ü�U�L_cVGj[PLZcVGi]
cONKUWm�øzHIU�QXNPa_G^a!%¬NPUVm|�£NKdJdpNPHI]_Qi]ZNPh�L�ho[&dIdJ[�ùpGimELZcVG�sONYLZcEù<HJL_c�RjHJUVHIR�SVRïhoSVG^dpwVSV]_U�ø
ù<cVGi]_GXNPa~HJU�Q^NKa_GiaÀ2¢NKUWm;$ÚLZcVG}a_NPhoG^a(L~sVNPLZc|ùlNPa�LZN*)KGiU�÷

¥�HIUVNKdIdvü&øbNKdIg&[K]_HJL_cVR 6�HJUqLZ]_[kmVSVQiG^m�LZcWG7st[&a`a_HJwVHIdJHJL!ü�LZ[�sONPa_a<cV[&]`H10^[KUALZNKdIdvü&÷�î4cVHIa<NKdJg&[P�
]_HvLZcVR�ùlNKa~wONKa`G^m�[KU�N�sV]_[&s/[&a`G^m�a`Q�cVG^mVSWdIHIUWg�NKdJg&[&]`HJLZcWRÐmVGia_Q^]`HIw/G^m,HIUZ�nÐ�Giù�ª&ªv�B÷�%�dJg&[P�
]_HvLZcVR?6�]_G^Qi[&g&UVH�0^Gia9L!ù�[�cV[&]`H10i[&UVa�
\HIUVHvLZHINKdKNPUVm�ho]`G^G#0iGK÷¡î4cWG�HJUVHJL_HfNKdPcV[&]_H�0^[&U}ùpNKa�dJ[bQ^NPLZGim
NPL<LZcWG�GiUAL_]ZNKUWQ^G�[PhZ�pG^UqL_G^]~ù<cWHIdIG7L_cVG>ho]`G^G�0^G�cW[&]_H�0^[&U�ùpNKa�dJ[bQ^NPLZGim�ÿ�ª9õ�UWRóN�ùpNXü|ho]_[&R
LZcWG}hoGiG^mVGi]~g&NPLZGP÷
%�a�NKHI]`Q^]_NPh�L}G^UqLZGi]>L_cVGq�pG^UqLZGi]TNKUWm�sONPa_a}LZcVG�HIUVHvLZHINKd�cW[&]_H�0^[&U�ø�L_cVG^HJ]�6zî&%£HIa}QXNKdJQ^Sb�

dfNYLZG^m�NKUVmNKUenkî'%ôHJa�g&GiUVG^]_NPLZGim�÷7û�hyN�hCNKa(L7NKHJ]_sVdINKUVG�NK]_]`HJý&Gia7NKUVm�HJL�Q^NKU�sONPa_a}NKUV[PLZcVGi]
NKHJ]_Q^]_NPh�LyLZcONPLpcONKa�UV[KLl]`GXNKQ�cWG^m�ho]_GiG#0^G�cV[&]_H�0^[&Ujü&GiL^øbL_cVG^UuL_cVG�a_dJ[�ùpGi]4NKHI]`Q^]_NPh�LyHIapmWG^dfNXüKG^m
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FL 370

FL 360

FL 350

FL 340

FL 330

t = 1 t = 2 t = 3

¥�HJg&SV]_G�S��W�j6�ðWNKR�sVdIG�[Kh�%�dvLZHvLZSVmVG¿Ü�ý&Gi]`L�N>)KG^ai÷zî4cVG�%�HJ]_sVdINKUVGZ%lLz¥&_�SKª&x�HIa�¥2NKa`L_G^]�î4cONKU
î4cVG.Ü�UVG0%lL~¥&_-S*+&xW÷

%�dJg&[&]`HJLZcWR $�HJa_QiHIsVdJHIUVG %�dvLZHJL_SVmVGzÜ�ý&Gi]`LZN*)KGia Ñ�NPLZc
% ¥�û
¥¹Ü Ð~[ ��HIUVHJRTSVR�¥2SWG^d
2 ¥�û
¥¹Ü Ð~[ ��NYðbHIRTSWR¬nWNPhoG�L!ü
� ¥�û
¥¹Ü �yGia ��HIUVHJRTSVR�¥2SWG^d
$ ¥�û
¥¹Ü �yGia ��NYðbHIRTSWR¬nWNPhoG�L!ü
6 %�dJdI[�ù<a¶û~[&]`H10i[&UqL�NKd°Ñ�NKa`a_HIUWg Ð~[ ��NYðbHIRTSWR¬nWNPhoG�L!ü

î�NKwVdJG>�b�ynbSVR�R�NP]`üu[Ph�nbQ�cWG^mVSVdJHIUVg!%~dIg&[&]`HJL_cVRjai÷

ÿ��Kx



LZ[|dJGiL7LZcWG�hCNKa(LZGi]}NKHI]`sVdfNKUWG�sONKa_ai÷�û�h4NKU�NK]_]`HJýkHIUWg�NKHI]`sVdfNPUVG�QXNKUesONKa`a>N|ho]`[�0^GiU�NKHJ]_sVdINKUVG
�BNPdI]_G^NKmWüMsONPa_a_GimELZcVGjho]_G^G�0^G�LZcV]`G^a_cW[&dIm.�}HJL�R�NXüMmV[�a_[�[&UWdJüMHJhpLZcVGi]_G�HJa�GiUV[&SVg&c�a_sONKQiG
LZ[jsONKa`a~a_NPhoG^dvü�ù<HJLZcW[&SWL~mVG^dIN�ükHJUVg�L_cVG}ho]_[�0iG^U�NPHI]_sWdfNKUVGP÷�Ü�UVQiGTNKU�NKHI]`sVdfNKUWG7HIa4ho]_[�0iG^U�ø/HJL
QXNPUVUV[KL�w/G>mWG^dfNXüKG^m|LZ[�NKdIdJ[�ù�sVNKa_a`HIUVgjNKUqükRj[&]`GK÷F6�ðWNKR�sVdIGia�[Ph�L_cVHIa<NKdJg&[&]`HJLZcWR£ho[&dJdI[�ù}÷

ê���FVD-��Ío©E?�i �pSW]_]_GiUqL�[&]`mVG^]}�6%���2r�v�
%�HJ]_Qi]ZNPh�LY$�G^UqLZGi]_a��pG^UqLZGi]~a`cV[&](LZdJüuNPh�LZGi]<NKHI]`Q^]_NPh�L���÷�2p[KL_c�%�NKUWmÇ2$NK]`G}ho]`[�0^GiU�÷
%�HJ]_Qi]ZNPh�LY$�HIa4UV[PL4hCNKa`L�G^UW[&SVg&c|LZ[�sONKa`a^÷
�������b�"�������k�5���������"�������

î4cVG�NKdIgK[&]_HvLZcVR�ù<HIdJd�sV]`[bmWSVQ^G7LZcWG>a`G^þASVGiUVQ^GP�
� �t�t�b� � ������� � �t���b� � �t���

%�HJ]_Qi]ZNPh�LY$1ùlNPa�mWG^dfNXüKG^m,L_[�R�NKHJUqL�NKHJUuRjHJUVHIR�SVRÑa_G^sVNK]ZNPL_HI[&U

ê���FVD-��Ío©ÉãPi �pSW]_]_GiUqL�[&]`mVG^]}�6%���2r�v�
%�HJ]_Qi]ZNPh�LY$�G^UqLZGi]_a��pG^UqLZGi]~a`cV[&](LZdJüuNPh�LZGi]<NKHI]`Q^]_NPh�L���÷�2p[KL_c�%�NKUWmÇ2$NK]`G}ho]`[�0^GiU�÷
%�HJ]_Qi]ZNPh�LY$�Q^[&SWdIm�NK]_]`HJýKG7wtG�L!ùpGiG^UNKHJ]_Qi]ZNPh�Lz2¢NKUWmR��÷
�������b�"�������k�5���������"�������

î4cVG�NKdIgK[&]_HvLZcVR�ù<HIdJd�sV]`[bmWSVQ^G7LZcWG>a`G^þASVGiUVQ^GP�
� �t�t�b� � ������� � �t���V� � �t���

%�HJ]_Qi]ZNPh�L�$�ùpNKaTHIUWa_G^](LZGimEwtG�L!ùpGiG^UÉ2ôNKUWm���ø�NPHI]_Qi]ZNPh�L �òùpNKaTmVGidfNXü&GimE[&UVQiG�LZ[,dIGiL $
sONKa`a�NKUVm�mVG^dIN�üKG^m�NKgqNKHJUuLZ[�R�NPHIUqL�NKHJUuR�HIUVHJRTSVRÑa_GisONK]ZNYLZHI[KU,w/GiL!ù�G^GiUR$�NKUVm;�

ê���FVD-��Ío©!Pi �pSW]_]_GiUqL�[&]`mVG^]}�6%���2r�v�
%�HJ]_Qi]ZNPh�LY$�G^UqLZGi]_a��pG^UqLZGi]~a`cV[&](LZdJüuNPh�LZGi]<NKHI]`Q^]_NPh�L���÷�2p[KL_c�%�NKUWmÇ2$NK]`G}ho]`[�0^GiU�÷
%�HJ]_Qi]ZNPh�L�$£Q^[&SVdJmENK]`]_Hvý&G�wtG�L!ùpGiG^UV%£NKUVmZ2�ø9NKUVmMLZcVGi]_GjHIa}G^UV[KSVg&c�a`sONKQiGjw/GiL!ù�G^GiUV%
NKUVmÇ2;LZ[�HIUVa`G^](L�$1ù<HvLZcV[&SbL<]_G^a`sONKQiHIUVgV÷
�������b�"���������3�[�t���k�"�������

î4cVG�NKdIgK[&]_HvLZcVR�ù<HIdJd�sV]`[bmWSVQ^G7LZcWG>a`G^þASVGiUVQ^GP�
� �t�t�b� � ������� � ������� � �t���

%�HJ]_Qi]ZNPh�LY$1ùlNPa�HJUVa_Gi]`L_G^m�wtG�L!ùpGiG^UR%1NKUWm¼2�øOUW[jNPHI]_Qi]ZNPh�LpùpGi]_G>mVG^dIN�üKG^m

ê���FVD-��Ío©�Òci �pSW]_]_GiUqL�[&]`mVG^]}�6%���2r�v�
%�HJ]_Qi]ZNPh�LY$�G^UqLZGi]_a��pG^UqLZGi]~a`cV[&](LZdJüuNPh�LZGi]<NKHI]`Q^]_NPh�L���÷�2p[KL_c�%�NKUWmÇ2$NK]`G}ho]`[�0^GiU�÷
%�HJ]_Qi]ZNPh�Lt$¤Qi[&SVdIm�NK]_]`HJýKG�w/GiL!ù�G^G^Ub%¤NKUVm¼2�øtwWSWL�L_cVG^]`G�HIa�UV[KL~G^UW[&SVg&c�a`sONKQiGTwtG�L!ùpGiG^U
%�NKUVm·2\LZ[�HIUVa`G^](L�$Úù<HJL_cV[&SWL<]`G^a`sONKQ^HJUVg
�������b�"���������3�[�t���k�"�������

î4cVG�NKdIgK[&]_HvLZcVR�ù<HIdJd�sV]`[bmWSVQ^G7LZcWG>a`G^þASVGiUVQ^GP�
� �t�t�b� � ������� � �t���V� � �t���

%�HJ]_Qi]ZNPh�L�$ÚùpNKa4HJUVa_Gi]`LZGim|wtG�ho[&]_G�L_cVG�ñO]`a`L<UV[&U�ho]`[�0^GiU|NKHI]`Q^]ZNYh�LXøVNPUVm|NKdIdtNKHJ]_Q^]_NPh�Lpho[KdIdI[�ùl�
HIUWgq$Úù�G^]_G>]_Gia_sONPQ^G^m�÷��\ùlNKa<mVGidfNXü&Gim,L_[�RjNKHJUALZNKHIU�RjHJUVHIRTSWR£a`G^sONP]ZNPL_HI[&U

ÿ��bÿ



î4cVG^a`GpNPdIg&[&]`HJL_cVRja2ù�G^]_GzQ�cV[Ka_G^U}ho]_[KR�Nlg&]`[&SVs}[Khkst[Ka_a_HJwVHIdJHJL_HIG^a2LZ[4HJdIdJSVa`L_]ZNPL_G¡NlR�GiLZcW[bmb�
[&dJ[&gKü�[Kh>NPUONKdJüka`HIa^÷¢û!U�LZcVG�hoSWLZSV]`GKø<[KL_cVG^]jNKdIgK[&]_HvLZcVR�a�[&]�Rj[kmVHJñVQXNPL_HI[&UVa�L_[�LZcWG�[&UVGia
sV]`G^a_GiUqLZG^m�cVG^]`G>Q^NKU�wtG}HIUWQ^dISWmVG^m|HIU�L_cVG}a`LZSWmWü&÷

;Õ;�9»{ RT>('�A3E�CKJL>�M�N�m UØJBCF>GEG@
î4cVGza`L_SVmWü7s/G^](ho[&]_R�G^m7SWa_G^a9N4mVHJa_Q^]`GiL_G�Giý&GiUqL�a`HIRTSWdfNPL_HI[&U~dfNKUVgKSONKg&GY�B%�]`G^UONYSW÷�xWÿ`� Ñ�G^g�p�õ]���
LZ[jQXNKsbLZSV]`GTNKHJ]_Q^]_NPh�L<ù<cVG^U,LZcVG�ü,GiUqLZG^]�LZcVG �pG^UqLZGi]!�BNPa_a_SWRjGimNPL�NjmVHJa`L�NPUVQ^G>[KhZSTSKxjUVR
ho]_[KR¤LZcVG4hoGiG^mVGi]�gqNYLZG�NPLzî<úY%���Ü�Ð���økNKUVmj]_[&SbLZG4LZcVGiR¤LZ[>[&UVG<[KhtLZcV]`G^G<s/[&a_a`HIwVdJG<L_]ZNKQ�)Aai÷
6zNKQ�c�NKHI]`sVdfNPUVG~ho[&dJdI[�ù<alN�sONYLZc�[Kh�ùpN�üks/[&HIUqL_alù<cVG^]`G>[KUVdJüj[&UVG}NKHJ]_Qi]ZNPh�LpHIa4NKdJdI[�ù�G^muHJU|NKU
NK]`Q>w/GiL!ù�G^GiU�ùpN�üks/[&HIUqL_a�NPL�N�LZHJRjGP÷�û�h¡NPU�NKHJ]_Qi]ZNPh�L<NP]_]_Hvý&Gia�NPL�N�ùpN�üks/[&HIUqL~NKUVm|LZcWG^]_G}HJa
NKUV[PLZcVGi]<NKHI]`Q^]ZNYh�LlHIUuL_cONPL�NK]`QKøVHvL4HIapa_G^UqL<LZ[�N�cV[KdImVHJUVgTsONPL`LZGi]_U|]_GisV]_Gia_G^UqL_G^m�wqü|NTþASVGiSVG
ù<cVGi]_G�HvL�ùlNPHJLZa�SVUqL_HIdlLZcWG�NK]`Q|HIa�ho]_GiGK÷rû�h�NKU;NPHI]_Qi]ZNPh�LTHIa�g&[&HJUVgLZ[esONKa_ajNKUV[PLZcVGi]j[&UWG
cV[&]`H10i[&UqL�NKdJdJü&ø�NKa�HJUb%�dIgK[&]_HvLZcVR 64ø�LZcWG�mVG^dIN�ü�[KhzLZcVG�a`dI[�ù�G^]}NKHJ]_Q^]_NPh�L�HJa7]_GisV]_Gia_G^UqL_G^mENPa
LZHJRjG�HIU�LZcVG}þASVGiSVG>ù<cWHIdIG�L_cVG}sONKa`a_HIUWgjNPHI]_Qi]ZNPh�Ll[bQiQ^SVsVHJG^a4LZcWG�NK]`QK÷

î4cVG�a_HIR�SVdfNPL_HI[&U�ùlNPa�]`SVUeho[K]7ª&x|NKHI]`Q^]_NPh�L}NK]`]_HJýkHJUVg�GiýKG^]`ü���R�HIUASWLZGia^÷�î4cVG�a(üba(LZGiR
a`LZNK]`L_G^meG^R�sWL!üMNKUWmMñVUVHIa`cVG^meG^R�sWL!ü&÷�î4cVG�L_]ZNKQ�)NPUVm�NPdJLZHvLZSVmWG�ho[&]�G^NKQ�cENKHJ]_Qi]ZNPh�L�ù�G^]`G
]ZNPUVmV[&R�H10iG^m�ho[&dIdJ[�ù<HIUVg�N�SVUWHJho[&]`RÐmVHJa`LZ]`HIwVSbLZHI[KU�÷

î4cVG�stGi]`ho[&]`R�NKUWQ^G�RjG^NKa_SW]_G^a7ù�G^]`G�Q�cV[&a`G^UeLZ[�wtG�mVGidfNXüMNKUVmMhoSVGid�wVSV]_Uew/G^QXNPSVa_G�[Kh
LZcWG7HIR�st[&](L�NKUWQ^G�[Kh�L_cVG^a`G>hCNKQ�LZ[&]`alHIU�L_cVG�c`SVa`L_HJñOQ^NPLZHJ[&U�[Kh��pî&%7nt�Ûù`û�hX�pî&%7nuùpGi]_G7LZ[�w/G
HIR�sVdJG^R�G^UqLZGim�UONPL_HI[&Uqù<HJmVGKø2LZcVGTNKHI]`dIHIUWG^a<ùp[&SWdIm�a_N�ýKG�NKw/[&SWL7NjwVHIdJdIHI[KU�mW[&dIdINK]_a�stGi]~üKGXNK]iø
R�[&a`L_dJü�ho]`[&RÐ]`G^mVSWQiLZHJ[&UVa<HIU|mVGidfNXü�NPUVm�hoSWG^d�Q^[Ka`LZai÷Bú°�O��Giù`pFJt�B÷

î4cVGT6zî&%.ý«azùpGi]_G�QXNKdJQ^SVdINPLZGim�ho[K]�GXNKQ�c�NKHI]`Q^]ZNYh�L�wqü�a_HJRjsVdvüT[&wbL�NKHJUVHIUVg~LZcVG<sV]`[bmVSWQiLy[Kh
a_s/G^GimNKUVm�mVHIa(L�NKUVQiG>ho[K]~G^NKQ�cNK]`Q�NKUWm�a_SWRjR�HIUVg�[�ý&Gi]�NKdJd�NK]_Qia�[&U�LZcVG�NKHI]`Q^]_NPh�L�ý«a~sVNPLZc�÷
î4cVG�mVG^dINXüEùlNPajQ^NKdIQiSVdfNPL_G^m�wqü�Q^[KRjsONP]_HIUWgML_cVG|HIUVHvLZHINKdO6�î&%�ù<HvLZc�LZcWG,NPQiLZSVNKd<NK]_]`HJýPNKd
LZHJRjG~LZ[�LZcVG7hoGiG^mVGi]~gqNYLZGK�

��¢7�B�q�2���-¢w¢7�d¢�¡  =�T¡G¢�¢�¡>£vûoû�ýz¤w¥\�`ýz¦�¢����[���

î4cVG�hoSVG^d�SWaZNKg&GTùpNKa}QXNPdIQ^SWdfNPL_G^meNPL�L_cVG�G^UVme[KhyGXNKQ�c�NK]`Q�NKUVmMHJL7HJUVQ^dJSVmVGimML_cVG�hoSVG^d
Q^[KUVa_SVR�sWL_HI[&U>mVSV]`HIUVg<LZcVGycV[&dJmVHIUWg<L_HIR�G�HJhVNKU�NPHI]_Qi]ZNPh�L9cONPm>L_[�w/GysWSWL�[KU�cV[&dJm�÷&%�dJL_cV[&SVgKc
hoSVGidW
V[�ù�HIa~N�hoSVUWQiLZHJ[&U�[Kh¡a`Giý&Gi]ZNKd9ýPNK]_HINKwVdIGia^øWL_cVG^]`G�G ðWHJa`L_a~sV]`G^QiG^mVGiUAL�ho[&]�NKmV[&sWL_HIUVg�LZcWG
NKa`a_SVR�sWLZHJ[&U�LZcVNPL�hoSVGidK
O[�ùò]_G^RjNKHJUVa�Qi[&UVa`LZNKUqL7ho[&]�L_cVG�LZHJRjG�stGi]_HJ[bm�[Ph�HJUqLZG^]`G^a(L>NPL�LZcWG
g&Hvý&G^U�NKdJL_HJLZSWmVG/�oa_GiG·�î4cV[�p&ª]����÷0$�G�ýbHINPLZHJ[&UVa4ho]_[KR�L_cVHIa~[&sWLZHJRTSVRóNKdvLZHvLZSVmVG�NK]`G�R�[bmVGidIGim
NKa�NThoSVG^d 
O[�ù�s/G^UONKdvL!ü&÷zî�NKwVdIG[S�dJHIa`L_apLZcWG}hoSWG^dØ
O[�ù�s/G^UVNKdJL_HIG^apSVa_Gim�HIUuL_cVHIa4a(LZSVmbü&÷yî4cVG
G^þASONYLZHI[KU|L_[jmWGiLZGi]_R�HIUVG�L_cVG>NKR�[&SVUqL<[Kh9hoSVG^d�wVSW]_UVGim,HJU,N�g&Hvý&G^U�NK]`Q5�î4cV[�p&ª]��HJa^�
��§�¢7�¨�o��©d¢�¡>�F¥i¢���§�¢7�P¢�£f¤Iû�§.¦ ª«¡�ý¬£f¤R2�(ÿ^®#����¡�ýg¡�§w�à¢À -¢�¤P����¡
�«��t�`¡*�F¤Iû�ý¯¡��`ýz¦�¢

ÿ��&�



) ¥XSTS&x ¥XS*+qx ¥XS�õKx ¥XS&ªKx ¥XSFJPx
ÿ �b÷�x ÿ&÷�x xb÷�x ÿK÷�x �b÷�x
� ÿ&÷�x xW÷Wõ xb÷�x xb÷Yõ ÿ&÷�x
S ÿ&÷�x xW÷Wõ xb÷�x ÿK÷�x �b÷�x

î�NKwVdIGvSW��¥2SWG^dB2�SV]_U Ñ9G^UONKdvL!üTwqü�¥�dIHJg&cqL&_�GiýKG^dONPa�N�Ñ�Gi]_Q^GiUqL�NKg&G4û!UWQ^]_G^NKa_G�¥O]_[KR Ü�sWL_HIRjNKd
¥�dJHIg&cqLz_�GiýKG^dBø2¥XS�õKxW÷

�,NKQ�c ¥OSVG^d¬�CgqNPdbaPR�HIU.�
xW÷��9õ ªKx
xW÷��*S +��
xW÷��Kx �Pª

î�NKwVdJG�+W�6%~ý&Gi]ZNKgKG�¥OSVGidc�p[&UVa`SVRjsbLZHI[KU�wqü���NPQ�c>Ð�SVRTw/G^]^÷

ù<cVGi]_G<LZcVG~NXý&G^]_NKg&G<hoSVG^dOQi[&UVa`SVRjsbLZHI[KU�ho[&]�G^NKQ�cuNPHI]_Qi]ZNPh�L�L!üks/G�ùpNKazL�N*)PG^U�ho]_[&RôHJaza_cV[�ù<U
HIU$î�NKwVdIGh+n�î4cW[Ìp&ª]�B÷{î4cVGMLZ]_NKUVa_HvL|LZHIR�G�ùpNKa�Q^NKdIQiSVdfNPL_G^m$NKa|LZcVGemVHJa`L�NPUVQ^GewtG�L!ùpGiG^U
ùpN�üks/[&HIUqL_a��oñWðbG^m|NYL7ÿ�ªW÷Wõ>UVR\�ymWHJýkHImVGim�wqüjL_cVG�a_s/G^Gim|[Kh�LZcVG�NKHI]`Q^]ZNYh�LlNPLpLZcVG�sVNK]`L_HIQ^SWdfNK]

VükHIUWgjNPdJLZHvLZSVmWGK÷

î4cV]_GiG<mVH��tG^]`G^UqL¡L!ükstGia�[Kh/NKHJ]_Q^]_NPh�L�ù�G^]`G4SVa_Gim�ho[&]�LZcWGla`L_SVmWü&øqù<cVGi]_GlL_cVG4NKHJ]_Q^]_NPh�L�ù�G^]`G
NKa`a_SVR�G^mrL_[ERjNKHIUqL�NPHIU�LZcVGiHI]�dIHJa`LZGimrQi]_SVHJa_Gb�,NKQ�c\UASVRTw/G^]�mWSV]_HJUVg�L_cVG^HJ]�G^UqL_HI]_G·
OHIgKcAL
�CHB÷�GP÷JøkLZcVG�ü�mW[TUV[KL4Q�cVNKUVg&G�a`stGiG^m|HIU�dIGiýKG^d�
OHIg&cqL^øWNKUWm�mV[TUV[KLlQ�cONKUVg&G�Q^]_SWHIa_G0��NKQ�cuù<HJL_c
NKdvLZHJL_SVmVG�� �î4cW[Ìp&ª]�B÷6$�SVG4LZ[7L_cVG~dINKQ�)�[Ph�]`GXNKdOmONYL�NWøqLZcWG~NPHI]_Qi]ZNPh�L¡RjHÓð�NKUVm�Q�cONK]_NKQiL_G^]`HIa`L_HIQia
ù�G^]_G}L�N>)KG^U|ho]_[KR¬N�a`LZSWmWü|[Kh�Ü7QiGXNKUWHIQ[%�HJ]_a_sVNKQ^G[$�Gia_HIgKUZ� î4cV[ÌpKª]�¶÷

îlùp[MQ^NKa_GiaT[Kh<a_s/G^GimVa�R�[bmVHvñOG^m�wqüENKdvLZHvLZSVmVG�ù�G^]_G�a(LZSVmWHIG^m�÷�û!UELZcVG�ñO]_a(L�QXNPa_GuLZcWG
a_s/G^GimVa4NK]`G<a_cV[�ù<U�HIU�î�NKwVdIG0õ5�î4cV[�p&ª]�B÷¡û!UjL_cVG~a`G^Qi[&UVm�QXNPa_GKøALZcWG~a`stGiG^mVapù�G^]`G�R�[bmWHJñOGim
NK]`wVHJL_]ZNK]`HIdJü�LZ[uG�ýKNPdISONPL_G�L_cVGTG��tG^Q�L}[Kh�ýPNK]_HINKwVHJdIHJL!üKø2NKa�HJdIdISWa`LZ]_NPLZGim,HJU�î�NKwVdIG�ªW÷�û~[�ù�GiýKG^]
HJL<HJa4UV[KL_G^m|LZcONPL4L_cVG^a`G�sVNK]`L_HIQ^SWdfNK]la`stGiG^mVa�RjN�ü�UV[KL�]_G©
OG^Q�L~N�]`GXNKd�a`HJL_SONPLZHJ[&U�÷

î4cVG�QXNKsONPQ^HJL!ü�NPL�LZcVG|î<úY%���Ü�ÐóhoGiG^mVGi]jgqNYLZGuùpNKa�ýPNK]`HIGim�L_[Ma`LZSWmWü�LZcVG|G©��GiQiL�[Kh
Q^[KUVg&G^a(LZHJ[&U|HIU�LZcVG}a(üba(LZGiR,÷�¥�HJýKG7a_G�L_LZHJUVg&a<[Kh�QXNKsVNKQ^HvL!üuùpGi]_G>HIR�sVdIGiRjGiUqLZG^m��

u ÿ>NKHJ]_Q^]_NPh�L4G�ý&G^](ü,xW÷YõTR�HIUASWL_G^a��(ÿ��Kx�NKHI]`Q^]ZNYh�L4stGi]<cV[&SV]��

u ÿ>NKHJ]_Q^]_NPh�L4G�ý&G^](üeÿ>R�HIUASWL_G2�Bª&x�NKHJ]_Qi]ZNPh�L4s/G^]<cV[KSV]��

u ÿ>NKHJ]_Q^]_NPh�L4G�ý&G^](ü���R�HIUASWL_G^a��¯S&x�NKHI]`Q^]ZNYh�L<stGi]4cV[&SV]��

u ÿ>NKHJ]_Q^]_NPh�L4G�ý&G^](ü�S�R�HIUASWL_G^a��B�Kx�NKHI]`Q^]ZNYh�L<stGi]4cV[&SV]��

u ÿ>NKHJ]_Q^]_NPh�L4G�ý&G^](ü�+�R�HIUASWL_G^a��
ÿ,õ�NKHI]`Q^]ZNYh�L<stGi]4cV[&SV]��
ó}Hvý&GiU�LZcONYL�LZcWG�NK]_]`HJýPNKdJa~NYL[�pG^UqL_G^]�[kQ^QiSV]�G�ý&G^](ü�L!ù�[�RjHJUASWLZGia^ø�HvL�HJa~]`GXNKa`[&UONKwWdIG�L_[

G�ðbs/G^Q�L�LZcVNPLjL_cVG�a`üka`L_G^R 
O[�ù¬HIa�HImVG^NKdlù<cVGiUrLZcVG�QXNPsONKQ^HvL!ü�NPLjî<ú�%���Ü�Ð HJa�g&]_G^NPLZGi]

ÿ��*S



��NPQ�c ¥XSTS&x ¥XS*+qx ¥XS�õKx ¥XS&ª&x ¥XSFJKx
xW÷ ��õ +Ìp>+ +Ìp&� +�p&x +�p&x +Ìp&x
xW÷ �TS +Ì�*S +Ì�bÿ +FJvp +FJvp +�Jvp
xW÷ �&x +qª9õ +qª>+ +&ªq� +&ªq� +qªq�

î�NKwVdIG�õb�<î�]`SVG %~HI]�nbstGiG^mMHIU>Ð�NKSbLZHIQ^NKd��,HIdJG^a¥Ñ9G^]�û�[&SV]�ho[&]0�p[&UWa`L�NPUAL=�,NKQ�c�Ð~SVR�wtGi]
wqü|¥�dJHIg&cqLz_�GiýKG^dB÷

��NPQ�c ¥XSTS&x ¥XS*+qx ¥XS�õKx ¥XS&ª&x ¥XSFJKx
xW÷ ��õ ��p>+ ��p&� �vp&x �vp&x ��p&x
xW÷ �TS +Ì�*S +Ì�bÿ +FJvp +FJvp +�Jvp
xW÷ �&x ÿ�ª9õ ÿ�ª>+ ÿXªq� ÿXªq� ÿ�ªq�

î�NKwVdIGTªW�[�lNKa`G����$�H��tG^]`G^UqL>nbs/G^GimVa7LZ[·6¡ýKNPdISONPL_GÈ6&��GiQiL}[KhF/yNK]`HfNKwWHIdIHvL!ü&÷7û!UÅÐ�NPSWLZHJQXNKd
�,HJdIG^a¶Ñ9G^]5û~[KSV]^÷

LZcVNKUWS&x�NKHJ]_Q^]_NPh�L}s/G^]}cV[&SV]\�CHB÷�GP÷Jø9dIGia_a}LZcONPU�[&UWG�NKHJ]_sVdINKUVG�G�ý&G^](üML!ùp[�R�HIUASWL_G^a���÷�nkHIUVQiG
]ZNPUVmV[&R�UVG^a`a�HIajHIUqLZ]`[bmVSWQ^G^m�ø~mVGidfNXükauù<cVG^U\L_cVGMNK]_]`HJýPNKd<]ZNYLZGHIajG�ðWNKQ�LZdJürG^þASONKd~LZ[ELZcWG
dIG^NXýbHJUVg�]ZNPL_G�Q^NKU�w/G>ho[&]`G^a`G^G^U�÷�$�GidfNXüka�NKUWm�hoSVG^d�wVSW]_UNK]`G�G ðbstGiQiLZGim�LZ[jHIUVQi]_GXNPa_G�ù<cWG^U
LZcWG>Q^NKsONKQiHJL!ü|NYL4LZcVG}î<úY%���Ü�Ð1HIa4a`R�NPdIdIGi]�L_cONKU|LZcVG>NK]`]_HJýPNKdt]ZNPL_GK÷

;Õ;�9 � YPUW@BA3E|J}@
îlù�[�a_G�LZa>[Kh�]_SVUVa}ù�G^]_G�Q^[KRjsVdJGiL_G^m�ø�LZcWG�ñV]_a`L>[&UWGjQi[&]_]`G^a_s/[&UVmWa>L_[,NPHI]_Qi]ZNPh�L>NYL}a_HIR�HIdINK]
a_s/G^GimVa~NKUVm|LZcVG}[KL_cVG^]<[&UVG}Qi[&]_]`G^a_s/[&UVmWa<L_[�NPHI]_Qi]ZNPh�L4NPL<mVH��tG^]`G^UqL�a_s/G^GimVa^÷

î�NPwVdIGia J�NKUVmh�Wø�NKUVm�¥�HIgKSV]_Gia[S�p,NPUVmk+&x�sV]`G^a`G^UqL�L_cVG�]_G^a`SVdJL_a}[&wWL�NPHIUVGimeho]`[&R LZcWG
a_HJRTSVdINPLZHJ[&U�ho[&]�NKHI]`Q^]_NPh�LK
VükHJUVg>NPL�a_HJRjHJdfNK]�a`stGiG^mVai÷�Ð~[KL_GlLZcONPL�LZcVG4Q^NKsONKQiHJL!ü�NPL¡LZcWG4î<ú�%<�
��Ü�Ð�hoGiG^mVGi]�gqNPL_G�a`Giý&Gi]_GidJü,HIR�sONKQiL_a~mWG^dfNXü�NKUWm�hoSVG^d9Q^[KUVa_SVR�sWL_HI[&U�÷4%~a�ùpNKa�G ðWs/G^Q�LZGim�ø
NKa�a`[b[&U�NPa�LZcVG|NP]_]_HvýPNKd�]_NPLZG�G�ðbQ^GiG^mVa�LZcVG�î<úY%���Ü�Ð{QXNKsVNKQ^HvL!ü&ø�LZcVG|NXýKG^]ZNPg&G�mVG^dINXü�HJa
G^UWdfNK]`g&G^m|wqü|NThCNKQiL_[&]4[Kh'S&xWøbù<cVHIdJG�LZcVG>NXý&Gi]ZNKgKG}hoSWG^d�wVSV]`U|stGi]~NPHI]_Qi]ZNPh�LpHIa4HJUVQ^]`GXNKa`G^m�wAü
NKsVsW]_[XðbHIRjNPLZGidJü,ÿ��Kx&x�gqNKdJdI[&UWa^÷

î<ú�%���Ü�Ð % 2 � $ 6
xW÷Wõ xW÷Å� xW÷�� xW÷�� xW÷Å� xW÷��
ÿ xW÷�S xW÷OS xW÷OS xW÷�S xW÷OS
� ÿ&÷�S ÿ&÷OS ÿ&÷OS ÿ&÷�S ÿ&÷I+
S �]�W÷Yõ �v�W÷Wõ �v�b÷Yõ �v�W÷Wõ �v�W÷�ª
+ õ]�W÷�x õv�W÷�x õv�b÷�x õv�W÷�x õv�W÷vÿ

î�NKwVdIG�Jk�6%~ý&Gi]ZNKgKG�$�GidfNXüuHJU;��HIUASWLZGia4ho[&]�nbHIR�HIdINK]pnbstGiG^mVai÷

ÿ��>+



î<ú�%���Ü�Ð % 2 � $ 6
xW÷Wõ ÿw�v�FJ ÿw�vpTS ÿ����FJ ÿ���pTS ÿ���p&x
ÿ ÿwpbÿ�ª ÿwp&�bÿ ÿ�pWÿ�ª ÿ�pq�bÿ ÿ�pWÿwp
� �Kxbÿ�ª �Kx&�&� �PxWÿ�+ �Pxq�&� �Pxq�>+
S Sq�*J&� Sq�*Jv� S&�TJ&� S&�TJv� S&�TJvp
+ +qª*S*+ +qª*S�p +&ªTS*+ +&ªTS�p +&ªTS�p

î�NKwVdJG��W�6%~ýKG^]_NKg&G�¥2SWG^dI2pSW]_U�HIU3ó>NPdIdI[KUVapho[&]�nbHJRjHJdfNK]pnbs/G^GimVa^÷
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¥�HJg&SV]_G�S�pW�6%~ýKG^]_NKg&G=$�G^dfNXüjho[&]4%�HJ]_Q^]_NPh�Llù<HvLZc�nbHIR�HIdINK]lnkstGiG^mVai÷
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¥�HJg&SV]_G�+qxW�6%~ýKG^]_NKg&G�¥2SWG^d&�p[&UVa`SVR�sWLZHJ[&U�ho[&]4%�HJ]_Q^]_NPh�Llù<HvLZc�nbHIR�HIdINK]lnkstGiG^mVai÷

ÿ��9õ



î<ú�%���Ü0´ % 2 � $ 6
xW÷Wõ Sv�W÷�ª S��W÷�ª S��b÷�ª S��W÷�ª SW÷I+
ÿ Sv�W÷�p S��W÷ p S��b÷�p S��W÷ p SW÷I+
� +TSW÷Yõ +FSW÷Wõ +FSb÷Yõ +FSW÷Wõ +V÷�x
S õ]pW÷O+ õvpW÷I+ õvpb÷O+ õvpW÷I+ �W÷OS
+ J*Jb÷�p JTJb÷ p JTJk÷�p JTJb÷ p �TJb÷�J

î�NKwVdIG-pW�6%�ý&Gi]ZNKg&G=$�G^dINXüuHIU���HIUASWLZGia�ho[K]Y$�H��tG^]_GiUqL~nbstGiG^mVai÷

û�LzHIa�HJRjs/[&]`LZNKUqL�L_[}st[&HJUqL�[&SWL�L_cONPL¡ho[&]¡NKHI]`Q^]ZNYh�L¡ù<HJL_c�a_HIR�HIdINK]9a_s/G^G^mWa�NPdIdbL_cVG4a_Q�cWG^mVSVdÓ�
HIUWg�NKdJg&[&]_HvLZcVR�a�cONXýKGua_HJRjHJdfNK]�s/G^](ho[&]_RjNKUVQiGK÷�÷¢cVGiU�Q^[&R�sONK]`HIUVg,NKdIgK[&]_HvLZcVR�a�%{NPUVm��
ù<HJL_c)2�NKUWm\$��CR�HIUVHJRTSVRÚhoSVGidOwVSV]_U�ýka^÷�R�HIUVHJRTSVR1sVHJdI[KL(�!Q^[KUAL_]_[&dJdIGi]�Qi[&RjR�SVUVHIQ^NPLZHJ[&UVa���ø
LZcWGja_N�ýkHJUVg&a>HIUMhoSVG^dzwVSV]`U�NP]_G�a_[�a`R�NPdId�L_cONPL>HJL>HIa}w/GiL`LZG^]7L_[,w/Gja_NPhoG�wAüMgKG^UVGi]ZNPL_HIUVg,N
R�HIUVHJRTSVR{UASVRTw/G^]~[KhzNKmbýbHJa_[&]`HIGia^÷�Ü�U�L_cVG�[PLZcVGi]�cONKUWm�øtù<cVGiUQ^[&R�sONK]`HIUVg2%�dJg&[&]`HJLZcWRja
%�NKUVm¼2�NKg&NKHIUVa(Lt��NKUVm�$µ�¯´~[jNKdJL_HJL_SVmVG7[�ý&Gi]`L�N>)KG^a~ýbai÷v%~dJLZHvLZSVmWG>[�ýKG^]`LZN*)KGia�� ø/L_cVG^]`G�HJa
UV[KLpG^UV[KSVg&c�mVH	��Gi]_G^UWQ^G7HIUjmVG^dINXü�[&]yhoSVG^dtQ^[&UWa_SVR�sWLZHJ[&U�L_cONPLpù�[&SVdJm�R�N>)KG~L_cVG�HJUVQ^]`GXNKa`G^m
]_HJa,)u[Ph¡NKdJdI[�ù<HIUWg�NKdJL_HJL_SVmVG�[�ý&Gi]`LZN*)KGia~ù�[&]`L_cAù<cWHIdIGP÷
%�dJg&[&]_HvLZcVRk6��Dû~[&]`H10^[KUALZNKd�sONPa_a_HJUVgjNKdIdJ[�ù�G^m�øVRjHJUVHIR�SVRÐNPmWýkHIa_[K]_HIGia��pHJa4a_dIHJg&cqLZdvü�w/GiL(�

LZGi]�HJULZG^]`Rja}[KhpmVG^dINXüeNKUVmMhoSVG^dzQ^[KUVa_SVR�sWL_HI[&UMLZcONPU�NKdJg&[&]`HJLZcWRja32�NKUVm-$��oRjHJUVHIR�SVR
NKmWýkHJa_[&]`HIG^a��¡NKUVm�a_dJHIg&cqLZdvü�ù�[&]_a`G�L_cONKUjNKdIgK[&]_HvLZcVR�a�%$NKUVm\�C�oRjHJUVHIR�SVRÚhoSVG^d2sONPL_c.��÷ÎÜ7UWG
G�ðbsVdINKUONPL_HI[&U�HIa�L_cONPLXø�ù<HvLZcMNKdJd9L_cVG�NKHJ]_sVdINKUVG^a`
VükHIUVg|NYL7]_[&SWg&cVdJü�LZcWG�aZNKR�GTa_s/G^GimVa^ø�LZcWG

O[�ù�HJa<NKdI]`GXNKmbü�hCNKHJ]_dJüja_R�[k[KLZc�NKUVm|LZcWG^]_G}HJa4UV[�[&sVs/[&]`L_SVUVHJL!ü�ho[&]4aZNXýkHIUVgKa^÷

î�NPwVdIGia�p,NKUVm�ÿ�xWø�NKUVmE¥�HIg&SV]`G^a[+VÿjNKUVmk+A�bø9sV]_Gia_G^UqL�]_G^a`SVdJL_a>ho[K]�NKHJ]_Qi]ZNPh�L3
VükHJUVg�NYL
G�ðkL_]_G^R�G^dvü;mVH	��Gi]_GiUALua_s/G^G^mWa^÷ ÷¢cVGiU\LZcVGi]_GHIauNEdfNK]`g&G�ýPNK]_HINPLZHJ[&UrHJU\NKHJ]_Q^]_NPh�Lua`stGiG^mVaiø
ù�G�ù�[&SVdJm�G ðWs/G^Q�LudINK]_g&Gi]�mVG^dINXübajNKUVm�HIUWQ^]_G^NKa_Gim�hoSVGid4Q^[&UWa_SVR�sWLZHJ[&U�øpNKa�HIa�HIdJdISVa(LZ]ZNYLZG^m
ù<cVGiU�Q^[&R�sONK]`HIUVg}LZcVG�L�NKwWdIG^ai÷�û!U�LZcWHIaya_Q^GiUONK]`HI[Vø(%�dIgK[&]_HvLZcVR�6�mVGiRj[KUVa`L_]ZNPL_G^apGiUV[&]`Rj[&SWa
aZNXýkHIUWg&a�HIU7mVGidfNXü}NKUVm7hoSVGid&ù<cVG^U�î<ú�%���Ü0´�QXNPsONKQ^HvL!ü7HIa�[KUVGzNKHI]`sVdfNPUVG¡GiýKG^](ü>xW÷YõlR�HIUASWL_G^a^÷

î4cVG�G��tG^Q�L�[KUmVG^dIN�ü�[KhycONXýkHIUVg�NudfNP]_g&GTmWHIa_sVNK]_HvL!ü�HJUa_s/G^G^mWa>G ðbQ^G^GimVa�L_cVG�G��tG^Q�L}[Kh
î<úY%���Ü[´�Q^NKsONKQiHJL!ü&÷�¥O[&]~L_cVG�QXNKa`GTù<cVG^U�NKdId�NKHJ]_Q^]_NPh�L7cONXýKG�a`HIR�HIdINK]<a_s/G^G^mWa^ø�LZcVG�RjNKHIU
w/[KL_L_dIG^UWG^Q�)HIUMLZcWGja(üba(LZGiRÙHJa>NPL}LZcVG�hoG^GimVG^]>gqNPL_G�L_[,î<úY%���Ü0´�÷
÷¢cVG^UeLZcVGjNKHJ]_sVdINKUVG^a
cONXý&GjmVH��tG^]`G^UqL�a_s/G^G^mWa^ø¡HJUAL_G^]`RjGimVHfNPL_G�mVG^dIN�üka�NK]_G�HIUqL_]_[kmVSVQ^Gim�L_cV]_[&SWg&cV[&SWL>LZcWGja(üba(LZGiR
wqü�a_dI[�ù$NKHJ]_Qi]ZNPh�L^÷�nbQ�cVGimVSVdJHIUVg=%�dIgK[&]_HvLZcVR 6�HJapNKwWdIG4LZ[Ta`Rj[k[KL_cj[&SbL�L_cVG^a`G�HIUqLZGi]_R�G^mVHINPLZG
mVGidfNXüka�wqü�NKdJdI[�ù<HIUWg�hCNKa`L�NPHI]_Qi]ZNPh�LpLZ[�sONKa_a<a`dI[�ùpGi]<[&UVG^a�cV[&]`H10i[&UqL�NKdJdJü&÷
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î�NKwVdJG�ÿ�xW�6%~ýKG^]_NKg&G�¥2SWG^dI2pSW]_U�HIU3ó>NPdIdI[KUVapho[&]Y$�H	��Gi]_G^UqL~nbs/G^GimVa^÷
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î4cVGL!ükstGia|[Kh}ho[&]_RjNKd~NKUVm¢HIUWho[K]_RjNKd~R�[kmVG^dJHIUVg�NKUVm¢NKUONPdJüka_HJaumVG^a`Q^]`HIw/G^m$HIU;LZcWGsV]_G �
ýkHI[&SWa�a_GiQiL_HI[&UVauL_[&g&G�LZcVGi]�sV]`[�ýkHJmVGN�Qi[&RjsW]_G^cWG^UVa`HJý&GMNPa_a_Gia_a`RjGiUAL�R�GiL_cV[bmW[&dI[&gPü&÷$î4cVG
R�[&a`L�G��tG^Q�LZHvý&G}ùlNXü�LZ[�Q^]`GXNPL_G�N�a_NPhoG�a(üka`LZGiR,ø2cV[�ù�GiýKG^]^øtHIa4LZ[�wVSWHIdIm|a_NPhoGiL!ü|HJU�ho]`[&RÐLZcWG
w/G^g&HJUVUVHIUWgV÷�î4cVGpsV]`G^dJHIR�HIUONK](ü�cON]0XNK]`mTNKUONPdJüka_HJa9a`cV[&SVdJm�a(L�NK](L¡NPL�L_cVGpG^NK]_dJHIG^a(L9Q^[&UVQiG^sWL�ho[&](�
RjNPLZHJ[&U�a`L�NPg&G^al[Ph�a`üka`L_G^R£mVGiýKG^dJ[&sVR�G^UqL4NKUWm�LZcVG~HIUWho[K]_RjNPLZHJ[&U�a_cV[KSVdImjwtG~SVa_Gim�LZ[�g&SVHImWG
LZcWGTG^R�G^]`g&HIUVgjmVG^a`HIg&U�÷D_�NPLZGi]�a`üka(LZG^R NKUVm�a`SVwVa(üba(LZGiRïcONv0^NK]_mMNKUVNKdJüka_HJa~HJUWho[&]`R�NPL_HI[&U|HJa
SVa`G^m,L_[�GiýPNKdISVNPLZG�L_cVG}mVG^a`HIg&UVa�NKUWm,RjN*)KG7L_]ZNKmVGi[v�mVGiQ^HJa_HI[KUVa^÷

)©7�Þ¼»©7�Þ��fÝ�»�º¾½ å º,¿*Àg½zÁt7}�,a_SWsVst[K]`Lewt[PLZc�g&G^UVGi]ZNKd�a(üka`LZGiR mVGiýKG^dI[KsVRjGiUqLENKUWmòa(üba(LZGiR
aZNYhoGiL!üNPUONKdJüka`HIa^÷}î4cVG�mWG^a_HJg&U]ZNYLZHI[KUONKdIG�NKUVm[PLZcVGi]�HIUWho[K]_RjNPLZHJ[&U�L_cONPL7HJa�UV[&]`R�NPdIdJü|dJ[&a`L
mVSV]`HIUVg}mVG�ý&GidI[&sVR�G^UqL�NK]`G�sW]_G^a`G^](ý&G^m�HIU�N7a_HJUVg&dIGPøqdI[&gKHIQXNPdIdJüq��a`LZ]`SVQiL_SV]_GimTmV[kQ^SVR�G^UqLzù<cV[&a`G
mVGia_HIgKU�HIa�wONKa`G^m�[KU�hoSVUVmVNKRjGiUqL�NKd}sV]`HIUVQiHIsVdJG^a|[Kh�cASVRjNKU�sW]_[&wVdJG^R a`[&dJýkHIUWgV÷ónWNPhoG�L!üq�
]_GidfNPL_G^m�]_G^þASVHJ]_GiRjGiUAL_a�NKUWm�mVGia_HIgKU�Q^[KUVa`L_]ZNKHJUAL_a�NK]`GeL_]ZNKQiG^m$ho]_[&R L_cVG�cVHJg&cVGia`L,dIGiýKG^dJa
mV[�ù<UrL_cV]_[&SWg&c;a`üka(LZG^R mVGia_HIgKU�ø4Q^[&R�s/[&UVG^UqL�mVG^a`HIg&U�ølNKUVm;HJUAL_[�cONP]_mWùpNK]_G,a_Q�cVGiR�NYLZHIQia
[&]4a`[Kh�L!ùlNP]_G>Q^[kmVGK÷

;&e:9G; Â MÕCFEG@ Ü©MÕ�PßàNOJBUjNOJnRTS%UjVW>¼Ã�VICKJB>GM�ND@
û!UqLZGiUAL�a_s/G^QiHJñOQ^NPLZHJ[&UVayNK]`G�wVNKa_Gimj[&U�]_Gia_G^NK]_Q�cjHIU�a`üka`L_G^R�a�L_cVG^[&](ü&øAQ^[Kg&UVHJL_HJýKG4sVa`ükQ�cV[&dJ[&gKüKø
NKUVm�cASVRjNKUb�!RjNKQ�cVHJUVG�HJUAL_G^]_NKQiL_HI[&U�NKUVm|cONXýKG�a`Giý&Gi]ZNKd9g&[qNPdIa^÷
ÿ&÷�Äz�½�§w��»3Ê¾»¾À��v»�»©7Ç§*½1�wº¾½�Ý���½b7	»����'%lL_LZGiRjsbLZapL_[�wVSVHJdImjQ^[&R�sVdIG ðja`üka`L_G^R�al[Kh�LZGiUu]_SWU�SVs
NKg&NKHIUVa(LlLZcWG>mWH�4�Q^SVdvLZHJG^a4HIUWcVG^]`G^UqL<HIU|Q^[KRjRTSWUVHIQ^NPLZHJ[&U�NKR�[&UVgTL_cVG}mVHJýKG^]_a`G�gK]_[&SVsWa
UVGiG^mVGim�LZ[�Q^[KRjsVdJGiL_G�L_cVG�sV]_[oc`G^QiL�a_SVQiQ^Gia_a`hoSWdIdJüK÷|nbs/G^QiHJñOQ^NPLZHJ[&UVa}a_cV[KSVdIm�NKa_a`HIa(L�HJU
Qi[&RjR�SVUVHIQ^NPLZHJ[&U,NKUVmQ^[k[&]`mVHIUONYLZHI[KU�NKR�[&UVg�mVHJýKG^]_a`GTg&]`[&SVsVa�[Ph�a(üka`LZGiR mVGia_HJg&UVG^]`a
NKUWmjwVSWHIdImWG^]_ai÷ZÅ�UVG�g&[qNKdV[Ph�HIUqL_G^UqLpa`stGiQ^HvñOQXNPL_HI[&UWayHJa�LZ[>sV]_[�ýkHImVG~N}wV]_HJmVg&G<wtG�L!ùpGiG^U
L_cVGuýPNK]_HJ[&SVaTg&]`[&SVsVa�ù�[&],)AHJUVgM[&U�NQ^[&R�sVdIG ðEa(üka`LZGiR dIH@)KG|NKHJ]�LZ]_N]4�Q�Q^[&UqL_]_[&d4HJU
[&]`mVG^]�LZ[7GXNPa_G4Q^[k[&]`mVHIUONYLZG^m�mVG^a`HIg&U�[Kh/Qi[&Rjs/[&UVGiUqLZa�NKUWm�HIUqLZGi]`hCNKQiG^azNKUVmTL_[7sV]_[�ýkHImWG
a`GXNKR�dIGia_a|LZ]ZNPUVa_HvLZHI[KUVa�NKUVm$R�NKsWsVHIUVgKa�w/GiL!ù�G^GiU�LZcVGMýPNK]_HJ[&SVa|mVG�ý&G^dJ[&sVR�G^UqLNPUVm
RjNKHIUqL_G^UONKUWQ^G7a`LZNKg&Gia^÷

�b÷�Æ}�,¿dº�»,¿ÌÊj½b��½�À��*n&%rQi[&R�sVdIG�LZGyaZNPhoG�L!üTNKUVNKdJüka_HJa�NPUVmTR�GiLZcW[bmV[KdI[&gKü�ho[&]�wVSWHIdImWHIUVg<aZNYhoGiL!üq�
Qi]_HJL_HIQ^NKd�a(üka`LZGiRja>]_GiþASVHI]`G^a7HImWG^UqLZHvh�übHJUVguLZcWG�a`üka`L_G^R��!dIG�ý&Gid�]_G^þASVHJ]_GiRjGiUAL_a>NKUVmMQ^[&Uk�
a(LZ]ZNPHIUqLZa>NKUVmMLZcWG^U�L_]ZNKQiHIUVg�L_cVG^RæmV[�ù<UeLZ[|LZcVG�Q^[KRjs/[&UVGiUAL_a^÷q%~h�LZGi]7LZcVG�aZNYhoGiL!üq�
Qi]_HJL_HIQ^NKdzwtGicONXýbHJ[&]T[Kh�G^NKQ�c�Q^[&R�st[KUVG^UqL�cONPaTwtGiG^U�HImWG^UqLZHvñOG^m~�oHIUVQidISVmVHJUVg,L_cVGuHJR��
sVdJHIQ^NPLZHJ[&UVaT[Kh~HJL_a�wtGicONXýkHI[&]�ù<cVGiU�LZcWG�Qi[&R�st[&UWG^UqLZa�HIUqL_G^]ZNPQiL�ù<HJL_c�G^NKQ�cr[PLZcVGi]���ø
ýKG^]_HvñOQXNYLZHI[KU$HJa�]_GiþkSWHI]_Gim$L_cONPL�L_cVGMQ^[&R�st[KUVG^UqLZa|mV[�UV[PL�ýbHJ[&dfNYLZG�L_cVGMHImVGiUAL_HJñOGim
a_NPhoGiL!üq�!]`G^dINPLZGimEwtGicONXýkHI[&]_NKdz]_G^þASVHJ]_GiRjGiUAL_aTNKUWm�Q^[KUVa`L_]ZNKHJUAL_a^÷�û!U�NKmVmWHJLZHJ[&U�ø�ù<cVGiUb�
G�ý&G^]�NKUqü�Q�cONKUVg&G7HJalRjNKmVG�L_[TLZcVG7a(üba(LZGiR{[&]pù<cVGiU,UWGiù�HIUWho[&]`R�NYLZHI[KU�HIa�[&wWLZNKHIUVGim
L_cONPLTwW]_HIUWg&a�LZcWGuaZNPhoG�L!ü�[Ph�L_cVGumVGia_HJg&UEHIUqL_[�mV[&SVwbLXø�]_G�ýPNKdIHJmONPLZHJ[&UeHIa�]`G^þASVHJ]_G^mEL_[
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GiUVa_SV]`G�LZcVNPLjL_cVG�Q�cVNKUVg&G,mV[bGia�UV[PLumVGig&]ZNKmWG�aZNYhoGiL!ü&÷$î4cVHJa�NKUVNKdJüka_HJajQ^NKUVUV[PLuw/G
s/G^](ho[&]_R�G^mG©4jQiHIGiUAL_dJü,ù<HJLZcW[&SWL7LZcWG�NKwVHIdJHJL!ü|LZ[uL_]ZNKQiG�mVG^a`HIg&UhoG^NPLZSV]`G^a7LZ[�a`stGiQ^HvñOQ
a_NPhoGiL!ü|Qi[&UVa`L_]ZNKHJUqLZa<NKUVm�aZNYhoGiL!üq�!]`G^dfNYLZG^m�mVGia_HIgKU,mVGiQ^HJa_HI[KUVa^÷

SW÷3��ËwÝÌÝ�Át�À¤ÏdËi�2¿v73Ý���ÁvÊ#�N»©�~�7Át�jÕ7½b7d�K�
û~SWR�NKUk�!Q^GiUqLZG^]`G^m�a`stGiQ^HJñVQXNPL_HI[&UVa¡NKdIdJ[�ù�ho[&]¡NPUVm
a`SVsVs/[&]`L�mWH��tG^]_GiUqL�Q^[&gKUVHJL_HJý&GpNKUVm�sV]`[&wVdJG^R��!a_[KdJýkHIUVg�a`L!ükdJG^a^÷�î4cVGiü�a_cV[&SWdIm�w/GlwONKa`G^m
[&U�hoSVUVmONKR�G^UqLZNKdpsV]`HIUVQiHIsVdJG^a�[Kh<sVa`ükQ�cV[KdI[&gKü�NKUVmEù<cVNPL�HIa=)AUV[�ù<U�NPwt[&SbLTcASVRjNKU
sV]`[&wVdJG^R{a`[&dJýkHIUWgV÷Z%�gK[qNKd�ho[&]<HJUAL_G^UqL�a_s/G^QiHJñOQ^NPLZHJ[&UVa<HIa4LZ[�RjN*)KG}HJL<G^NKa`ü�ho[K]�SWa_G^]`a
L_[�G�ðkLZ]_NKQiL�NPUVmEho[bQiSVaT[&UEL_cVGuHJRjs/[&]`LZNKUqL�HJUWho[&]`R�NPL_HI[&UMho[&]>LZcVGua`stGiQ^HvñOQuL�NKaE)�NYL
cONPUVm�ù<HvLZcV[KSWL<dIHJRjHvLZHIUWg>L_cVG}sV]_[&wWdIG^R��!a`[&dJýkHJUVgTa`L_]ZNPL_G^g&HJG^a4SVa`G^m�÷

+V÷3��ËwÝÌÝ�Át�À�Í�Át��»©7}�©Ëd�¾½b7d�D�j¿<Í�»¾À���¿v7�§�ÁMÀbÏ�»©���©�o�¾À¼»©�ÈÇ#Ë«¿v��½�À¯½z»����K6�a`a_G^UqL_HfNKdba`üka`L_G^R��!dIG�ý&Gid
sV]`[&s/G^]`L_HIGia4RTSVa`L<w/G7wVSVHJdJL4HJUqLZ[TLZcWG7mVG^a`HIg&U|ho]_[&RÑLZcWG>w/G^gKHIUVUVHJUVgB�kLZcVG�ü�QXNKUWUV[KL<w/G
NKmWmVG^m[&U�[&]�a`HIR�sVdJü|R�GXNKa`SV]_GimMNPh�LZGi]`ùpNK]_m�÷�ò~sb�¶ho]_[&UqL�sWdfNKUVUWHIUVg�NKUVm�Q�cONPUVg&G^a�L_[
L_cVG�mVG�ý&GidI[&sVR�G^UqL7sW]_[kQ^G^a`a7NK]`G�UVGiG^mVGim�LZ[�NKQ�cWHIGiýKGTsONK](LZHJQ^SVdINK]<[&wdc`G^Q�LZHvý&G^ai÷�î4cVGia_G
Q�cONPUVg&G^a>HIUWQ^dISWmVG�SVa_HJUVg|UV[KLZNPLZHJ[&UVa7NKUWmeL_G^Q�cVUVHJþASVG^a}ho[&]7]_G^NKa_[KUVHIUVg�NKw/[&SWL}sVNK]`L_HIQ��
SVdINK]�sV]`[&stGi]`L_HIG^aiølQ^[KUVa`L_]_SVQ�LZHIUWgeL_cVG,a(üka`LZGiR NPUVm�L_cVG�a_[Kh�L!ùpNK]_G,HIU�HJL�L_[�NKQ�cWHIGiýKG
L_cVG^R�ø2NKUVm�ýKNPdIHImVNPLZHJUVg��BNPL�G^NKQ�c�a(LZG^s�øta(L�NK](LZHIUWg�ho]`[&RÐLZcWG>ýKG^]`ü�w/G^g&HJUVUVHJUVg�[Kh¡a(üba
�
L_G^R mVGiýKG^dJ[&sVR�G^UqL�7LZcONPL�LZcVGjGiýK[&dJýkHIUWg�a`üka(LZG^RØcONKa>LZcVGjmVG^a`HI]_GimEþASONKdJHJLZHJG^ai÷�Å7SW]
a`stGiQ^HJñVQXNPL_HI[&UVa4R�SVa`L�]_G©
OG^Q�L�NPUVm|a_SVsVs/[&](L�L_cVHIa<sV]`[bQiG^a`a^÷

õb÷~)Î7�À�»»�v�E¿*À¼»DÍ�Át�Î�2¿v��¿v7�§h½b7�Í�Át�Î�2¿v�F�fÝ�»�º¾½ å º,¿*À¯½zÁt7}�#¿v7�§-»©7}Ï]¿v7¤º�»\À Ï�»¾½b�/½b7�À¼»©�E¿dº¾Àg½zÁt7O�
÷¢cVHJdIG�RjNPL_cVG^RjNPLZHJQXNKd2LZGiQ�cVUVHJþkSWG^a�NP]_G7SVa`GihoSVd�HIU�a`[&R�G>sVNK]`L_a4[Kh�L_cVG}mVGiýKG^dJ[&sVR�G^UqL
sV]`[bQiG^a`a}NKUVmMNK]`GTQ^]`SVQ^HINKd�HJU�mVG�ý&G^dJ[&sVHJUVg�a_[Kh�L!ùpNK]`G�ho[&]�Qi]_HJL_HIQ^NKd�a`üka`L_G^R�a^ø�HIUbho[&]_RjNKd
L_G^Q�cVUVHJþASVG^a<ù<HIdJd�NKdvùlNXüka4wtG}N�dINK]_g&G�sONK]`L=�oHJh9UV[KL<R�[&a(L��[Kh�NKUqüuQi[&R�sVdIG ð�a_[Ph�L!ùlNK]`G
mVG�ý&GidI[&sVR�G^UqL�G©��[K]`LX÷RÅ�SV]�R�[bmWG^dIa>cONXý&G�dIHIR�HJL_a7HIU�L_cONPL�LZcVG�NKQiL_SONKdya`üka`L_G^R×cONPa
sV]`[&s/G^]`L_HIGia�w/Giü&[KUVm�LZcVG�Rj[kmVGid¶ø/NKUVm�RjNPL_cVG^RjNPLZHJQXNKd�R�GiL_cV[kmVa~Q^NKUVUV[PL�cONKUWmVdIG�NKdId
NKa`stGiQiL_al[Kh�a(üba(LZGiRÐmVG�ý&G^dJ[&sVR�G^UqLX÷�î9[Tw/G~SWa_G^muù<HJmVG^dvü�HIUjHIUVmVSWa`LZ](ü&øb[&SV]lNPsVsV]_[&NKQ�c
L_[�a`stGiQ^HvñOQXNPL_HI[&U|RTSWa`L�wtG}mV]`HJýKG^U�wAü�L_cVG}UVG^GimW�
ÿf��LZ[�a`üka(LZG^RjNPL_HIQXNPdIdJü�NKUVm�]_G^NKdIHJa(�
L_HIQXNPdIdJü�wONPdfNKUVQiG}NKUVm�HIUqLZGig&]ZNYLZG7HIUbho[&]_RjNKdtNKUVm�R�NPL_cVG^RjNPL_HIQXNPd�NKa`stGiQiL_a~[Kh�a_[Ph�L!ùlNK]`G
mVG�ý&GidI[&sVR�G^UqL¡NKUVm#�B�T��L_[�RjN*)KGyLZcVGyho[&]_RjNKdqsONP]`LZa�[KhVL_cVGpa`stGiQ^HJñVQXNPL_HI[&U�GXNKa`HIdJü}]`GXNKmk�
NKwWdIGKø�SVUVmVGi]_a(L�NKUVmVNKwVdIGPøzNKUVmESWaZNKwVdJG�wqü�Giý&Gi]`üK[&UVG�HIUqýK[&dJýKG^m�HIUeLZcVGjmVGiýKG^dJ[&sVR�G^UqL
NKUWm,RjNKHIUqL_G^UONKUWQ^G7sV]`[bQiG^a_ai÷

ªW÷tÉÀ���¾½1�¾À�½b7¼�7Á�ÍÀ���¿v��» »�Õ*Át��Ë�Àg½zÁt7O�ynküka(LZG^R�a~NKUVm�a_[Kh�L!ùpNK]_G>NK]`G}Q^[&UqLZHJUASONKdIdvü�Q�cVNKUVg&HJUVg
NKUWm\Giý&[KdJýkHIUVg}��LZcVG�ü;RTSWa`L�w/G�mVGia_HIgKUVG^m\LZ[�wtG�Q�cVNKUVg&G^NKwVdIGMNPUVm;LZcVG�a_s/G^Q^HvñOQXN��
L_HI[&UVa�RTSWa`L�a_SVsWst[&](L�G�ý&[&dJSWLZHJ[&U�ù<HJL_cV[&SWL�Q^[KRjsV]`[&R�HIa_HJUVg�L_cVG,Qi[&UWñOmWG^UVQiG�HIU�LZcWG
sV]`[&s/G^]`L_HIGia~LZcVNPL�ù�G^]`GTHIUVHvLZHINKdIdvüjýKG^]_HvñOG^m�÷[Å�UVG�]`G^þASVHI]`G^R�G^UqL�ho[K]�Q^[K]_]_GiQiL�NKUVmaZNYhoG
a(üba(LZGiRØG�ý&[&dJSWLZHJ[&U�HJa=)AUV[�ù<HIUWg,LZcWG�]ZNYLZHI[KUONKdIG�w/G^cWHIUVm�N,mVGia_HIgKU�÷»ò~UWho[&](LZSVUVNPLZGidJü&ø
L_cVG|]_GXNPa_[&UVa�ù<cqü�a_[KRjG�LZcVHJUVgùlNKa�mV[KUVG�NeQiG^]`LZNKHIU�ùpNXü�HIa�[Kh�L_G^U�UV[KL�]_GiQ^[&]`mVG^m�÷
�pcONPUVg&HIUWg�N�aZNYhoGiL!üq�!Qi]_HJL_HIQ^NKd�a(üka`LZGiR ]`G^þASVHI]`G^a�mWGiLZGi]_R�HIUVHJUVgjL_cONPL~LZcVGTQ�cVNKUVg&G�ù<HJdId
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UV[PL�mVGig&]ZNKmWG�aZNYhoGiL!ü&÷�%�Q^QiHImVGiUqLZa�Qi[&RjR�[&UVdvü|[bQiQ^SV]�NPh�LZGi]�Q�cONPUVg&G^a�NK]_G�R�NKmWG�LZ[�N
a(üba(LZGiR,÷�î4cVG~[&]_HJg&HIUVNKdVmVGia_HIgKUVG^]`ap[Kh�L_G^U�L_cVHIU«)�Q^NK]_G�hoSVdIdvü�NKw/[&SWLyLZcVG�aZNYhoGiL!üj[Kh�L_cVG^HJ]
mVGia_HJg&UVa�NPUVm�HIR�sVdJG^R�G^UqL�G��tG^QiL_HJýKGTsV]_[kQ^GimVSV]`G^a�L_[uG^dJHIR�HIUONPL_G7[&]�Q^[&UqLZ]`[&d9cONv0XNP]_mVai÷
�pcONPUVg&G^a�NPdJùpN�ükaT[kQ^QiSV]^ø�cW[�ù�GiýKG^]iølNKUVm�LZcV[&a`Guù<cV[HIR�sVdJG^R�G^UqL�L_cVG^RÙ[Kh�L_G^U�NK]`G
UV[PLlLZcV[Ka_G�ù<cV[�[&]`HIg&HJUONKdJdJüTmWG^a_HJg&UVGim|L_cVG�a(üba(LZGiR,÷zî4cVG7RjNKHIUqLZNKHIUVGi]_a�mV[�UV[KL4)AUV[�ù
ù<cqü�NesVNK]`L_HIQ^SWdfNK]�mVGia_HJg&U�hoG^NPLZSV]`G�ùpNKa�HIUVQidISVmWG^m;NPUVm�HJUONKmWýKG^](LZG^UqL_dJü�]_GiRj[�ý&G�HJL
ù<cVHJdIG>R�N>)kHJUVg�LZcVG�Q�cONKUVg&GP÷�ú<G^Qi[&]_mWHIUVg�NKdId�L_cVG�mVGia_HJg&U�]ZNYLZHI[KUONKdIG7HJa~mWH�4�Q^SVdvL�NPUVm
RjNXü�UV[PL7wtG�G©��GiQiL_HJý&G�Hvh�LZcVG�UVGiQ^Gia_aZNP]`üMHIUbho[&]_RjNPLZHJ[&U�HIa�mVH	4�Q^SVdvL�LZ[uñOUWmMù<cWG^UeN
Q�cONPUVg&G7HIapR�NKmWGK÷�û!UqLZGiUAL�a`stGiQ^HJñVQXNPL_HI[&UVap]_G^Qi[&]_m�NKUWm�dIHIU])�L_cVG7]ZNPL_HI[&UVNKdIG�[&] ù(ù<cqü[ú
HJUWho[&]_RjNPL_HI[&U�mVHI]`G^Q�LZdJü�HJU�LZcVG�a`üka`L_G^R{a`stGiQ^HJñVQXNPL_HI[&U�a`[TLZcONPLlHJL�HIalG^NKa`üjLZ[�ñOUWm,NPUVm
SVa`GK÷

;&e:9|e ßàNOJ}UðNOJòM��ËÊ«Ì �l%tÍó#Ã�D@dJ}�LC.V¤JB>GM�N
î4cVGzmVGia_HIgKU7[KhWHJUqLZG^UqL�a`stGiQ^HJñVQXNPL_HI[&UVa�HIa�wONKa`G^m}[&U7LZcWG¡hoSVUVmONKR�G^UqLZNKd&sV]`HIUVQiHIsVdJG^a�[KhksV]`[&wVdJG^R��
a_[KdJýkHIUVg~NKUVmTNKwVa`L_]ZNKQ�LZHJ[&U�L_cONPL�ckSWR�NKUWa�SVa`G�LZ[~R�N>)KGpQi[&R�sVdIG ð}L�NKaE)ka�HIUqLZGidIdJG^QiL_SONKdJdJü�RjNKUb�
NKg&G^NKwVdJGK÷¡î4cVG~sV]_[KwVdIGiRjazHIUjstGi]`ho[&]`RjHJUVg}a`üka`L_G^R£G^UVgKHIUVGiG^]_HJUVg�NKUVm�a`[Kh�L!ùpNK]_G�GiUVg&HJUVG^Gi]_HIUWg
NKQ�LZHJýkHvLZHIGia�a_SVQ�c�NKayaZNPhoG�L!ü�GiýPNKdISVNPLZHJ[&UVazNK]`G�]`[b[PLZG^m�HIU�Qi[&RjsWdIG�ðbHvL!ü�NKUVm�HIUqLZGidIdJG^QiL_SONKdVRjNKUb�
NKg&G^NKwVHJdIHJL!üK÷6Î�a`ükQ�cV[&dJ[&g&HJa`LZa�cONXý&G}ho[&SVUWm�L_cONPL�Q^[&R�sVdJG�ðbHJL!ü�HJLZa`G^dvh�HJa4UV[KL~N�sV]_[&wWdIG^RÐHJh�ckSk�
RjNKUVazNK]`G4sV]_Gia_G^UqL_G^mjù<HvLZc�R�GXNKUWHIUVgKhoSWdWHIUbho[&]_RjNPLZHJ[&U�HJU�N7Q^[&cVGi]_GiUAL^øAa`LZ]`SVQiL_SV]_Gim�Qi[&UqLZG�ðkL^÷
ù,Î9G^[&sVdJG�mW[&U�ýL�R�HIUVm�mVGXNPdIHIUWg�ù<HvLZc�Q^[&R�sVdIG ðbHJL!ü|HJh�LZcVG�ü�cONXý&GTa`[&RjG}ùpN�ü,[Kh�Q^[&UqLZ]`[&dIdJHIUVg
[&]lcVNKUVmVdJHIUVg�HvL7÷^÷i÷_HJh�N�s/G^]_a`[&U|HIa<NKdJdI[�ù�G^muLZ[�a(LZ]`SVQiL_SV]_G>N�Q^[&R�sVdJG�ð�a_HJL_SONPL_HI[&U|NKQiQ^[&]`mVHIUWg
LZ[�cVHJa<stGi]_Q^GisWLZSVNKd�NKUVm�Q^[&UWQ^G^sbLZSONKd�UVGiG^mVa��D´~Giù�ªKª]�¶÷
Å�UVG�NKsVsV]`[qNKQ�cho[&SVUVmL_[�w/G�G��tG^Q�LZHvý&G�HIUMmVG^NKdIHJUVg�ù<HJL_cMQ^[&R�sVdIG ðbHJL!ü,HIa7cVHJG^]ZNP]_Q�cVHJQXNKd

NKwVa(LZ]_NKQiL_HI[&U�øyLZcONYLjHJa^ø�a`LZ]`SVQiL_SV]_HJUVgMLZcVG�a_HvLZSONPL_HI[&U�a`SVQ�crLZcVNPL�LZcVG�sV]_[KwVdIGiR×a_[&dvý&Gi]jQ^NKU
LZ]_NKUVa(hoG^]lLZcWG>sW]_[&wVdJG^RÑLZ[�N�mVH��tG^]`G^UqL<dIG�ý&Gid�[Kh�NKwVa`L_]ZNKQ�LZHJ[&U�÷¡û!U�g&G^UWG^]ZNPd�a`üka`L_G^R�a4LZcVGi[&]`üKø
R�[bmVGidIa}[Kh4Qi[&R�sVdIG ðea`üka`L_G^R�a�QXNPUEwtG�G�ðbsV]`G^a`a_G^m�HIUMLZGi]_R�a�[Ph<N,cVHJG^]_NK]_Q�cqüe[Kh4dJGiý&GidIa>[Kh
[&]`gqNKUVH�0XNPL_HI[&U�øYGXNPQ�c�R�[&]`GlQ^[&R�sVdJG�ð�LZcONKUTL_cVG4[&UVGpwtGidI[�ù}ø&ù<cVG^]`G<N�dIG�ý&G^dWHIa¡Q�cONP]ZNKQ�LZG^]`H10iG^m
wqü�cVN�ýkHJUVg�»©�\»©����»©7�ÀtsW]_[&s/G^](LZHIGia3�I�pcVG��bÿqø}_�Giýip�õ]�B÷¡î4cVG7Qi[&UVQiG^sWL4[Ph�G^R�G^]_gKG^UVQiG�HIUqý&[KdJý&Gia
LZcWG�HImVG^N,LZcONYL�NPL�NKUqüEgKHJý&GiU�dIG�ý&G^dp[Kh�Q^[&R�sVdIG ðbHJL!ü&ø�a`[&R�GusV]_[KstGi]`LZHJG^aTQ�cVNK]ZNKQ�LZGi]_HIa(LZHJQu[Kh
LZcVNPL<dIG�ý&G^d��oG^R�G^]`g&G^UqL�NPL4L_cONPL<dIG�ý&Gid��pNK]`G}HI]_]`G^mVSWQ^HIwWdIGK÷�nbSVQ�c�sV]_[&s/G^](LZHJG^a4mV[�UV[KL<G ðbHIa`L�NYL
dI[�ù�G^]<dIG�ý&GidIa4HIU�L_cVG}a_G^UWa_G�L_cONPL4L_cVGiü�NK]`G7RjG^NKUVHJUVg&dIGia_a4HJU|L_cVG}dfNKUWg&SONKg&G}NPsVsV]_[KsV]_HINPLZG�L_[
LZcW[&a_G>dIG�ý&G^dJa^÷4¥O[&]<G ðVNPRjsVdJGKøVL_cVG�a`cONKs/G�[Kh¡NKU,NKsVsVdJGKø/NKdJL_cV[&SVgKc�G�ý&GiUAL_SONKdJdJü|G�ðbsVdINKHIUVNKwVdIG
HIU�L_G^]_R�a4[Kh9LZcVG}QiG^dIdJa4[Kh9LZcVG>NKsVsWdIGKøOcVNKa<UV[�RjG^NKUVHIUWg�NPL~N�QiG^dJdISVdINK]pmVGia_Qi]_HIsbLZHI[KU�dJGiýKG^d¶÷

û~HJG^]ZNP]_Q�cqü,L_cVG^[K]`ü�mVGXNPdIa<ù<HJLZc�LZcVG>hoSVUVmONPRjGiUALZNKd9mVH��tG^]`G^UVQiG^a7NKUWm�]_GidfNPL_HI[&UWa_cVHJsVa<wtG �
L!ù�G^G^U�[&UVG�dIG�ý&G^d�[PhlQ^[KRjsVdJG�ðbHJL!ü�NKUVm�NKUV[KL_cVG^]i�7ù<cONPL>g&G^UWG^]ZNYLZG^a}LZcWG�dJGiýKG^dIaiø�ù<cONPL>a_Gisb�
NK]_NPLZGia�LZcVGiR,ø�NKUWmMù<cVNPL>dIHIU])ka~LZcVGiR,÷È6�R�G^]`g&G^UqL}sV]`[&stGi]`L_HIG^a}NPa_a_[kQ^HINPLZGimù<HJLZceN�a_G�L}[Kh
Q^[KRjs/[&UVGiUAL_a�NYL~[KUVG�dJGiýKG^d�HIU,N�cWHIG^]_NK]_Q�cqü,NK]`G>]`G^dINPLZGim�L_[�Q^[KUVa`L_]ZNKHJUAL_a<SVst[KU,LZcWG�mVGig&]_GiG
[Kh7ho]`G^G^mW[&R [Kh7LZcV[Ka_G�Qi[&Rjs/[&UVGiUqLZa^÷C´~[KL_G�LZcVNPLumVH	��Gi]_GiUAL�mVG^a`Q^]`HIsWL_HI[&U�dfNKUVgKSONKg&GiauNK]`G
]_GiþASVHI]`G^mMNPL~GXNKQ�cdJGiýKG^d¶��$�Gia_Q^]`HIwVHJUVgjL_cVG�GiRjGi]_g&GiUqL7sV]_[KstGi]`LZHJG^a~]_G^a`SVdJL_HIUVg�ho]_[&R¬L_cVG�HJR��
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s/[&a_HvLZHI[KU�[Kh9Q^[KUVa`L_]ZNKHJUAL_al]_GiþASVHI]`G^a<NTdfNPUVg&SONKgKG�NPL<NTcWHIg&cVGi]pdJGiý&GidZ�BNTR�GiLZNKdIG�ý&Gid��À§*½ Ï�»©��»©7�À
LZcVNKU�L_cONPL<mVGia_Qi]_HIwWHIUVg�LZcWG>Qi[&R�st[&UWG^UqLZa4LZcWG^R�a_G^dvý&Gia^÷

î4cVG�gK[qNKdl[Kh�cVHIGi]ZNK]`Q�cVHIQ^NKd<NKwVa(LZ]_NKQiL_HI[&U�HIa�LZ[�NKdJdI[�ùÐw/[KL_c�L_[&sb�!mW[�ù<U�NKUVm�wt[PL_LZ[KR��
SVs�]`GXNKa`[&UVHJUVg�NKw/[&SWL�N�Q^[&R�sVdJG�ð�a`üka(LZG^R�÷�û!UQi[&RjsWSWLZGi]�a_QiHIGiUVQ^GPø�ùpG�cONXý&G�RjNKmVG>RTSVQ�c
SVa`G�[Kh��(ÿ7�psONK]`L(��ù<cV[KdIG!�<§�»�º�Át�ÀÝ�Áw�¾½�Àg½zÁt7��pNPwVa`L_]ZNKQ�LZHI[KUValù<cVG^]`G�G^NKQ�c�dJGiýKG^d�[Kh�N�cVHIGi]ZNK]`Q�cAü
]_GisV]_Gia_GiUAL_a�NKU�NKg&g&]`G^gqNYLZHI[KU7[KhWL_cVG�Qi[&R�st[&UWG^UqLZa�NPL�N�dJ[�ùpGi]9dJGiýKG^dkNKUVm�[Khc�B�T��HIUWho[&]`R�NYLZHI[KUb�
cVHJmVHIUVg}NPwVa`L_]ZNKQ�LZHI[KUVa�ù<cVG^]`G~G^NKQ�c�dJGiý&GidOQ^[&UqLZNKHIUVa�L_cVG<aZNKR�G<Q^[&UVQiG^sWL_SONKd2HIUbho[&]_RjNPLZHJ[&UTwVSbL
cVHJmVG^aTa`[&R�GumVGiLZNKHIdJaTNKw/[&SWL�LZcVG�Qi[&UVQiG^sWL_a^øzLZcONPL�HIaiø�GXNKQ�c�dIG�ý&GidlHIa�NÖ��»oåF7	»©�\»©7�Ày[Kh<LZcWG
HIUbho[&]_RjNPLZHJ[&UMNPL�N,cWHIg&cVGi]}dIGiýKG^dB÷/%�cWHIg&cVGi]}dIGiýKG^dy[KhpL_cVG�SWa_SONKdza`[Kh�L!ùlNP]_G�a`stGiQ^HvñOQXNPL_HI[&UWa
QXNPU�w/GLZcV[&SWg&cqL,[PhTNKa|sV]`[�ýbHJmVHIUWg ù
ù<cONPLMú�HJUWho[&]_RjNPL_HI[&Urù<cWHIdIG�L_cVGMUVG�ðkL�dI[�ù�G^]|dIG�ý&Gid
mVGia_Q^]`HIw/G^aðù(cV[�ù}÷Bú nbSVQ�c\cWHIG^]_NK]_Q�cWHIG^aiø<cV[�ùpG�ý&G^]iø�mV[�UV[KLusW]_[�ýkHImVG,HIUWho[&]`R�NYLZHI[KU�NPwt[&SbL
ù(ù<cqü&÷nú

û~HJg&cVG^]
�!dJGiý&Gid�GiRjGi]_g&GiUqL�HIUbho[&]_RjNPLZHJ[&U|NKw/[&SWL�sVSV]_s/[&a`G�[&]�HIUqLZGiUqL�QXNPUVUV[KL�wtG�HIUWhoGi]_]_Gim
ho]_[KR ù<cVNPLTù�G�UV[&]_RjNKdJdJüHJUVQ^dJSVmVG�HJUEa_SWQ�c�a`stGiQ^HvñOQXNPL_HI[&UWa^÷h$�G^a`HIg&U�G^]_]`[&]_a�R�NXüe]_Gia_SVdvL
ù<cVGiU$ù�GG^HvLZcVGi]�g&SVG^a`a�HIUVQi[&]_]`G^Q�LZdJürNKw/[&SWL�cWHIg&cVGi](��dIGiýKG^d�HJUqLZG^UqL�[K]�[&RjHvL�HvLuho]_[KR [&SW]
mVGiQ^HIa`HI[&Uk�!RjN*)AHIUVg�sV]`[bQiG^a`a^÷�¥O[&]7G ðVNPRjsVdJGKø�ù<cVHJdIG�a_s/G^QiHJh�ükHIUVg�L_cVGja(üka`LZGiR ]_G^þASVHJ]_GiRjGiUAL_a
ho[&]�î��v%�n}SVa`HIUVg�N<sVa_GiSVmV[kQ^[kmVGza_s/G^QiHJñOQ^NPLZHJ[&U�ø�ùpGydIG^NK]_UWG^mq�C[&]_NKdIdvü<ho]_[&RÚN4]`GiýkHIG�ùpGi]���LZcONYL
Q^]`[&a_a`HIUVg�RjNKUVG^Sbý&G^]`a~ù�G^]`G�NXý&[KHImVGim�HIU�L_cVG�mWG^a_HJg&U|ho[&]4aZNPhoG�L!ü|]_G^NKa_[&UWa^÷lî4cVHJa<HIR�st[&](L�NKUqL
aZNYhoGiL!ü�Q^[&UWa`LZ]_NKHIUqL�ùlNPa~UV[PL�]`G^sV]`G^a_GiUqLZG^mHJU�L_cVG>sVa_GiSVmV[kQ^[kmVGTNKUWm�Q^[KSVdIm�UV[KL~cONXý&G�wtGiG^U
SVUVdJG^a`a�HvL<cONKm�wtGiG^U,NKmVmVGim,HJU�LZG�ðkL_SONKd�Q^[KRjR�G^UqLZa<a`[&RjG�ù<cVG^]`GK÷

6zNKQ�c�dJGiýKG^d¡[KhpNKUV½b7�À¼»©7�Àt¿ÌÊ©�¾À��E¿dº¾À¯½zÁt7�Qi[&UqL�NKHJUVa�LZcWG�g&[qNKdJa�[&]�sVSW]_s/[&a_G�ho[&]�L_cVG�dIG�ý&Gid
w/G^dI[�ù�NKUVm�mWG^a_Qi]_HJwtGiazL_cVGla(üba(LZGiRôHIUTL_G^]_R�a¡[Kh/N�mWH��tG^]_GiUqLza_GiLz[Ph/NPL_L_]_HIwWSWLZGia¡[&]¡dINKUVg&SONPg&GK÷
û~HJg&cVGi]¡dIG�ý&G^dWg&[qNKdJa�NK]_GpUV[KLzQ^[KUVa`L_]_SVQ�LZG^m�wqüTHJUAL_G^g&]_NPLZHJUVg�HJUWho[&]_RjNPL_HI[&U>ho]_[&R�dI[�ù�G^]�dIG�ý&GidIa#�
HIUWa`LZG^NKm}GXNKQ�c�dIG�ý&G^dqsW]_[�ýkHImVGia9mWH��tG^]_GiUqLXøYG^R�G^]_gKG^UqL9HIUWho[&]`R�NYLZHI[KU~ù<HJL_c}]_G^a`stGiQiL9LZ[4LZcWGydJ[�ùpGi]
dIG�ý&GidIa^÷Y%�Q�cONKUVgKG�[Kh�dJGiýKG^d9]_G^sW]_G^a`G^UqLZa7w/[KL_c�Nja`cVHJh�L�HJU�Q^[KUVQ^GisWLZa7NPUVm�a(LZ]_SWQiLZSW]_G�ho[&]<LZcWG
]_GisV]_Gia_GiUALZNPLZHJ[&Uk�BNKUWm�UV[KLðc`SVa(L�NT]_G�ñOUVG^R�G^UqL<[Kh�L_cVG^R\�pNKapù�G^dJd�NKa4NTQ�cVNKUVg&G7HJU�LZcVG�L!üks/G
[Kh�HIUWho[K]_RjNPLZHJ[&U�SVa`G^m�LZ[�Q�cONK]_NKQiL_G^]_H�0^G}LZcVG}a(L�NPL_G>[Ph�L_cVG}a`üka`L_G^RóNPL<LZcVNPL<dIG�ý&G^dB÷
��NKsVsWHIUVg&a�wtG�L!ùpGiG^U�dIG�ý&GidIaTNP]_G�RjNKUqüq��L_[P�!RjNKUqü/���p[&R�st[KUVG^UqLZa�[KhlLZcWG�dI[�ù�G^]�dIGiýKG^dJa

QXNPU�a_Gi]`ý&G�a_GiýKG^]_NKd¡sVSV]`st[Ka_G^a~ù<cVHIdJG>sWSV]_s/[&a_Gia7NPL�NjcVHJg&cVG^]�dIG�ý&Gid�RjNXü,w/G�]`GXNKdJH10iG^m�SVa_HJUVg
a_G�ý&Gi]ZNKd4Qi[&Rjs/[&UVGiUqLZa�[Kh<LZcWG�dI[�ùpGi](��dIGiýKG^dlR�[kmVG^dB÷eî4cWG^a_G|g&[&NKdv��[&]_HJG^UqLZGimEdIHJU«)AaTwtG�L!ùpGiG^U
dIG�ý&GidIa�QXNKU,wtG>ho[&dIdJ[�ù�G^m�HIU�G^HvLZcVGi]~mWHI]_GiQiL_HI[&U�÷4�pcONKUVg&Gia�NPL~cVHJg&cVG^]<dJGiý&GidIa�ù<HIdId�sV]_[&sVNKgqNPL_G
mV[�ù<UqùlNP]_m�ø9H¶÷«GK÷vø�]_GiþkSWHI]_G�Q�cVNKUVg&Gia>HJUMdI[�ùpGi]7dIG�ý&G^dJa�ù<cVHIdJGTmVGia_HIgKUeGi]_]`[&]_a}NPL}dJ[�ùpGi]7dIGiýKG^dJa
QXNPU�[&UVdvü�w/G~G ðWsWdfNKHJUVG^m�LZcV]`[&SVg&c�SVsqùpNK]_muRjNKsVsWHIUVg&at��LZcONPLyHJa^øAHIU�LZGi]_R�ay[Ph�LZcWG~g&[&NKdIa�LZcWG
mVGia_HIgKU,HJa4G�ðbstGiQiL_G^m,L_[�NKQ�cVHIG�ý&G���÷

;&e:9»{ RTS�UWVWXZYP[ \]YP^ ßàNOJBUjNOJnRTS%UjVW>¼Ã�VICKJB>GM�ND@
nküka`L_G^R NKUWm�a`[Kh�L!ùlNP]_Gea_s/G^Q^HvñOQXNYLZHI[KUVa|HIU�nbs/G^Q^î<út� NP]_GM[&]_g&NKUVH10iG^m$NKdJ[&UVgELZcW]_G^G�NKwb�
a`L_]ZNKQ�LZHJ[&U,mWHIR�G^UVa`HI[&UVai�zHIUqLZGiUAL^ø2]_GiñVUVG^R�G^UqLXøtNKUVm�mVGiQ^[&R�st[Ka_HJL_HI[&Uk�oa_G^G�¥�HJg&SV]_G[+FST��÷yî4cVG
ý&Gi]`L_HIQXNPdWmVHJRjGiUVa_HJ[&U�a`stGiQ^HJñVG^a�L_cVGldIG�ý&GidW[Kh2HJUAL_G^UqL�NYL�ù<cVHJQ�cTLZcVGlsW]_[&wVdJG^R1HIa�wtGiHIUVg~Q^[&UWa_HImk�
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¥�HIg&SW]_G�+FSb��î4cVG>ho[K]_RÐ[Ph¡N�nbs/G^Qiî<ú��|�!úT_Ea`stGiQ^HvñOQXNPL_HI[&U�÷

ÿ7Sq�



G^]`G^m�ø/H¶÷«GK÷vøVLZcWG�dINKUVg&SONPg&G7[&]<Rj[kmVGid�LZcONPL�HJa�QiSV]_]`G^UqLZdvü|wtGiHIUVg�SVa`G^m�÷lî4cWG�mVGiQ^[&R�st[Ka_HJL_HI[&U
NKUVm�]_GiñVUVG^R�G^UqL7mVHJRjGiUVa_HJ[&UVa~NKdIdJ[�ù�SVa`G^]_a�L_[�Q�cONPUVg&G�L_cVG^HJ]�ho[kQ^SVa~[KhyNPL`LZG^UqL_HI[&U�LZ[uR�[&]_G
[&]4dJG^a_a<mVG�L�NKHJdIGim|ýkHJGiù<a4ù<HJL_cVHIU|GXNPQ�c�dIG�ý&Gid�[&]4Rj[kmVGid¶÷¡î4cVG>HIUbho[&]_RjNPLZHJ[&UuNYL~G^NKQ�c�dIGiýKG^d�HJa
hoSVdJdJüjdIHIU])KG^m�L_[j]`G^dfNYLZG^m|HJUWho[&]_RjNPL_HI[&U�NPL4LZcVG}dJGiý&GidIa�NKw/[�ý&G�NKUVm|wtGidI[�ù�HvLX÷

î4cVG�HIUqL_G^UqL�mVHJRjGiUVa_HJ[&U�cONPa�ñVý&G�dJGiýKG^dIa�[Kh�NKwVa(LZ]_NKQiL_HI[&U�÷�î4cVG�cVHIgKcVG^a(LTdIG�ý&Gidp[Kh<LZcWG
a_s/G^QiHJñOQ^NPLZHJ[&U�Qi[&UqL�NKHJUVa�LZcWG�[�ýKG^]_NKdId�g&[qNKdJa�NKUWmaZNPhoG�L!ü�Q^[KUVa`L_]ZNKHJUAL_a^÷�nb[&R�GT[Kh�L_cVG�HIUbho[&](�
RjNPLZHJ[&U�cVGi]_G�HJaTg&G^UWG^]ZNYLZG^m�L_cV]_[&SWg&cELZcVG�sW]_G^dJHIR�HIUONP]`ücON]0XNK]`m�NPUONKdJüka`HIa�sW]_[kQ^G^a`a^÷�î4cVG
UVG ðbL�dI[�ù�G^]zdIG�ý&Gid/Qi[&UqL�NKHJUVa�LZcVG<SVUWmVG^]`dJükHIUVg>a_QiHIGiUAL_HJñOQ<sV]`HIUVQiHIsVdJG^a�SVs/[&U�ù<cVHIQ�c�LZcWG~mVGia_HJg&U
NPLTL_cVGudJ[�ù�G^]�dIGiýKG^dJaTHIa�wONKa_Gim�NKUVmELZcW]_[&SVgKcEù<cVHIQ�c�LZcWGug&[qNKdJaTNKUWm�Q^[&UVa(LZ]_NKHIUqLZaTNPLTLZcWG
cVHJg&cVG^a(LydIGiýKG^d2NK]`G<aZNPL_HIa`ñVG^m�÷Z��[bmVGidIayNKUVm�a_s/G^QiHJñOQ^NPLZHJ[&UVazNPLzL_cVHIa�dJGiý&GidOR�NXü�w/G<a_SVwàc`G^QiL_G^m
LZ[�[&stGi]ZNPL_HI[&UWa�]_Gia_G^NK]_Q�ceNKUVm[PLZcVGi]~L!ükstGia7[Khza`üka(LZG^RïNKUONKdvüba`G^a�L_[uGiýPNKdJSONPL_GTNKdvLZG^]`UONPL_HJý&G
mVGia_HIgKUVa=�Ca_SWQ�c�NKalýPNK]`HI[&SVa<NPHI]_Qi]ZNPh�Lla_sONKQiHIUVg�NKUWm,]`[&SWLZHJUVg�NKdvLZG^]`UONPL_HJý&Gialho[&]<NKU�%�î��$a(üba
�
LZGiR/��ù<HvLZc>]_G^a`stGiQiL�LZ[<LZcVGycVHIgKcVG^]
�!dIG�ý&Gidqg&[qNKdJa�NPUVm�Qi[&UVa(LZ]ZNPHIUqLZai÷�î4cVGyLZcVHJ]_m>dIGiýKG^dAQ^[KUALZNKHIUWa
LZcWG>wWdfNKQ�)&�!w/[XðuhoSVUWQiLZHJ[&UONKd�wtGicONXýbHJ[&]4R�[bmVGid�[Kh9LZcVG7L!üks/G}ù�G}sV]_[kmVSVQiG^m|ho[&]��pî&%7nt÷2î4cVHJa
dIG�ý&Gid�HJa>L_cVG�R�[&a`L�NKsVsW]_[&sV]`HfNPL_Gj[KUVGjho[&]7ho[&]`R�NPdyR�[kmVG^dJa^÷�î4cVG�ho[&SV]`L_c�NKUVmeñVh�LZc�dIGiýKG^dJa
Q^[KUALZNKHIU�mVGia_HIgKU�NKUVm,HIR�sVdIGiRjGiUqL�NPL_HI[&UuHJUWho[&]`R�NPL_HI[&U�÷�2�G^QXNPSVa_GTG^NKQ�c�dJGiýKG^d9HIa<R�NPsVstGim�L_[
LZcWGuNKsVsW]_[&sV]`HfNPL_GjsVNK]`L_a�[KhpLZcVGjHIUqLZGiUAL�dIG�ý&G^dJaTNKw/[�ý&G�NKUVmEw/G^dJ[�ùôHJLXø�LZ]_NKQ^G^NKwVHJdIHJL!ü�[Kh4mVG �
a_HJg&U�]ZNYLZHI[KUONKdIG�NKUVm�mWG^a_HJg&U�mVG^QiHIa`HI[&UVa�HIa¡sV]`[�ýbHJmVG^mTho]`[&R�cVHIg&ck�!dIG�ý&GidWa`üka(LZG^R¤]_G^þASVHJ]_GiRjGiUAL_a
NKUVm�Q^[&UVa(LZ]_NKHIUqLZa�mV[�ù<U�LZ[uQi[bmVG/�C[&]~sVcqüka_HIQ^NKd�ho[K]_RóHJh¡L_cVG�hoSVUWQiLZHJ[&U�HJa�HJRjsVdJG^R�G^UqLZGim�HJU
cONK]`mWùpNK]_G��<NPUVm�ýkHJQ^G7ý&Gi]_aZNb÷

6zNKQ�c�dIG�ý&G^db[Kh2NKU�HIUqLZGiUAL�a_s/G^QiHJñOQ^NPLZHJ[&U�a`SVsVs/[&]`L_a�N�mVH	��Gi]_G^UqL�L!übs/Gl[KhV]_GXNPa_[&UVHJUVg�NPwt[&SbL
LZcWGua`üka`L_G^R NPUVm�]_GisV]_Gia_G^UqL_ajN,mVH��tG^]`G^UqL�R�[bmVGid�[Ph4LZcVGua_NKR�Gua`üka`L_G^R�÷Mî4cVGuR�[bmVGidpNYL
GXNPQ�cdIGiýKG^d�HIa�mWG^a_Qi]_HJwtGimeHJU,L_G^]_R�a�[Kh�NumVH��tG^]`G^UqL�a`GiL7[KhyNYL_LZ]`HIwVSbLZG^a~[&]�dINKUVg&SONPg&GK÷T_�Giý&Gid
ÿ2�¶nAüba(LZGiRµÎ�SV]_s/[&a`G7�lNKa`a_HIa(LZa4a(üba(LZGiR{G^UVgKHIUVGiG^]_a4HJU�LZcWG^HI]p]_GXNPa_[&UVHJUVg�NKw/[&SWLla`üka`L_G^R��!dIG�ý&Gid
sV]`[&stGi]`L_HIG^a�a`SVQ�cjNKa�g&[qNKdJa^ø&Qi[&UVa(LZ]ZNPHIUqLZaiøkcVNv0XNK]`mVa^øAsV]`HI[&]`HJL_HIG^aiø&NKUWm�L_]ZNKmWG^[v�ta^÷¡î4cWG�a`G^Qi[&UVm
dIG�ý&GidVNKdJdI[�ù<a�GiUVg&HJUVG^Gi]_a�L_[�]_G^NKa_[&UTNKwt[KSWL�L_cVGla`üka(LZG^RòHIU>LZG^]`Rja�[KhVLZcWGlsVcqüka_HIQ^NKdWsW]_HIUWQ^HIsWdIG^a
NKUVm�dINXù<a¡SVs/[&U�ù<cVHJQ�c�L_cVGlmVGia_HJg&U�HIa�wONKa_Gim�÷¡î4cVGlL_cVHI]`mTdIG�ý&GidWG^UWcONKUVQiG^az]_G^NKa_[&UWHIUVg7NPwt[&SbL
LZcWG�dI[&g&HJQXNKd9mVGia_HIgKUe[PhyL_cVG�a`üka(LZG^R NPa}N�ù<cW[&dIG�NPUVmLZcVG�HJUAL_G^]_NKQiL_HI[&UVa7w/GiL!ù�G^GiU�Qi[&R�st[P�
UVGiUAL_a}NKa�ù�G^dId�NKa�L_cVGThoSVUVQ�LZHI[KUONKd9a`L�NYLZGTù<HJL_cV[&SWL�wtGiHIUVg�mWHIa`L_]ZNKQ�LZGimwAü�HIR�sVdIGiRjGiUqL�NPL_HI[&U
HIa`a_SVGia^÷|î4cVGjdI[�ùpGia`L�L!ùp[�dJGiýKG^dIa>sV]`[�ýkHJmVGjL_cVGjHJUWho[&]`R�NPL_HI[&UUWG^Q^Gia_a_NK]`ü�LZ[�]`GXNKa`[&UENPwt[&SbL
HIUWmVHJýkHImWSONKd9Q^[&R�st[KUVG^UqL}mVGia_HIgKU�NPUVmMHIR�sVdIGiRjGiUALZNPLZHJ[&U�HJa_a`SVG^ai÷�î4cVG�R�NKsWsVHIUVgKa�wtG�L!ùpGiG^U
dIG�ý&GidIa�sV]`[�ýkHJmVG4LZcVG4]`G^dfNYLZHI[KUONKdWHJUWho[&]`R�NPL_HI[&U>LZcONYLyNKdIdJ[�ù<a�]_GXNPa_[&UVHJUVg>NKQ^]`[&a_a�L_cVG4cVHIGi]ZNK]`Q�cVHv�
QXNPdydJGiýKG^dIa�NKUVmeLZ]ZNPQ^HIUWg,ho]_[KRæcVHIg&ck�!dIG�ý&Gid�]_G^þASVHJ]_GiRjGiUAL_aTmV[�ù<U�L_[�HIR�sVdJG^R�G^UqL�NPL_HI[&UMNPUVm
ýkHIQiG}ýKG^]`aZNW÷

î4cVGpHJUqLZG^UqL9HIUbho[&]_RjNPLZHJ[&U7]_GisV]_Gia_GiUAL_a�LZcWG�mVGia_HJg&U�]_NPLZHJ[&UONKdJG�SVs/[&U>ù<cWHIQ�c�L_cVGya_s/G^Q^HvñOQXN��
LZHJ[&U�HJa�wVNKa_Gim|NKUVm�L_ckSWalmVG^a`HIg&U�]ZNPL_HI[&UONPdIG<HIayHIUqLZGig&]ZNYLZG^m�mVHI]`G^QiL_dJü�HJUAL_[�L_cVG�a`stGiQ^HJñVQXNPL_HI[&U�÷
6zNKQ�c;dJGiý&Gid�NKdIa`[�Qi[&UqL�NKHJUVajHJUWho[&]`R�NPL_HI[&UENKwt[KSWL�SWUVmVG^]`dJükHIUWg5¿t���©Ëd�ÀÝwÀg½zÁt7}�TSVs/[&U�ù<cWHIQ�c
LZcWGjmVGia_HJg&U�NPUVmeýPNKdJHImONYLZHI[KU�HIa}wONKa`G^m�÷q%�a`a_SVR�sWLZHJ[&UVa�NK]_G�Gia_s/G^Q^HINKdIdvü�HJRjs/[&]`LZNKUqL7HIUe[&sb�
G^]_NPLZHJ[&UONKd�a_NPhoGiL!ü,NKUVNKdJüka_Gia^÷�÷¢cVGiU�Qi[&UVmVHvLZHI[KUVa<Q�cONKUVg&G�a_SVQ�c,LZcONPL�LZcWG�NKa`a_SVR�sWL_HI[&UVa~NK]`G
UV[TdJ[&UVg&Gi]yL_]_SVGPøbL_cVG^U|N�UWGiù$aZNPhoG�L!üuNPUONKdJüka`HIaya_cV[&SWdImuw/G~L_]_HIgKg&G^]`G^m�÷¡î4cWG^a_G}NPa_a_SWRjsWL_HI[&UWa

ÿ7STS



RjN�ü�w/G�HJUVQ^dJSVmVG^mjHIU�N�aZNPhoG�L!üuNPUONKdJüka`HIaymV[bQiSVR�G^UqL[�o[&]lNPL�dIG^NKa`Lpa_cV[KSVdImjwtG���øWwWSWL4NK]`G�UV[PL
SVa`SONKdIdvü�L_]ZNKQiG^mMLZ[�LZcVG�sONP]`LZa}[KhyLZcWG�HJRjsWdIG^R�G^UqLZNPLZHJ[&UVa~L_cVGiüeNt��GiQiLX÷�î4cASVa}LZcVG�a(üba(LZGiR
aZNYhoGiL!üjG^UVg&HJUVG^Gi]�RjNXü2)kUW[�ù\L_cONPLlN�aZNYhoGiL!ü�NKUONKdvüba`HIa�NKa_a`SVR�sWLZHJ[&UjcVNKapQ�cONPUVg&G^m��oGK÷«gV÷vøbLZcWG
sONKQiG^RjN*)KGi]_a>NK]`G�UV[�ùôw/G^HIUWg�SVa_Gim�[&UMQ�cVHJdImV]`G^U]_NPLZcVGi]�LZcONPUML_cVG�NKmVSWdJLZa�ho[K]�ù<cVHIQ�cMLZcWG
mVGia_HIgKU�ùlNPa�[&]`HIg&HJUONKdIdvü�mVGia_HJg&UVG^mENKUVm�ýPNKdJHImONPL_G^m.� ø�wWSWLTHvL�HJa�UV[K]_RjNKdIdvüN,ýKG^]`ü�mVH	4jQiSVdJL
NKUVm�]_Gia_[&SW]_Q^G �!HJUAL_G^UVa`HJýKG�sV]`[bQiG^a_a�LZ[MñOg&SV]`G,[KSWL�ù<cONPLjsONK]`L_a�[Kh�L_cVG,mWG^a_HJg&UrSWa_G^m�LZcONYL
NKa`a_SVR�sWLZHJ[&U�÷

2pG^Q^NKSVa`GpLZcVG�a_GisONK]ZNYLZHI[KU�[KhOcASVRjNKU>hCNKQiL_[&]_a�NKUVm�L_cVGpmWG^a_HJg&UT[KhWLZcVG�ckSWR�NKUk�!Q^[KRjsVSbLZG^]
HIUqL_G^]`hCNPQ^G<ho]_[&R¤L_cVG�RjNKHJU�a(üka`LZGiR£NKUVm�Qi[&R�st[&UWG^UqLpmWG^a_HJg&U�Q^NKU�dJGXNKm�LZ[�a_Gi]_HI[KSVa�mWGiñOQiHIG^Uk�
Q^HJG^a}HIUMG^NKQ�c�ø�ùpG�cONXý&GjNPL`LZG^R�sWL_G^mLZ[�HIUqLZGig&]ZNYLZG�w/[KLZcL!ükstGia�[Phpa`stGiQ^HJñVQXNPL_HI[&UVa>NPL}G^NKQ�c
dIG�ý&Gid�NPUVm�NPQ^]_[Ka_a�dIGiýKG^dJa^÷yû!UAL_G^](hCNKQ^G�a_s/G^Q^HvñOQXNYLZHI[KUVa�NKUVm�a_s/G^Q^HvñOQXNYLZHI[KUVa<[Kh¡HJRjs/[&]`LZNKUqL<NKa
�
s/G^QiL_a}[KhzLZcVG�a(üba(LZGiRïG^UqýkHI]`[&UVR�G^UqL>NK]_G�NPdIa_[�HIUqLZGig&]ZNPL_G^mMHIUqL_[uLZcVG�HJUAL_G^UqL7a`stGiQ^HJñVQXNPL_HI[&U�÷
¥�HJUONKdIdvü&ø&G^NKQ�c�dJGiýKG^d2[Kh�L_cVG�HIUqLZGiUAL�a_s/G^QiHJñOQ^NPLZHJ[&U�HIUVQidISVmVGiayN>a`stGiQ^HJñVQXNPL_HI[&U�[Kh�L_cVG�]_G^þASVHJ]_G �
R�G^UqLZa�NKUVm�]_Gia_SVdvLZa<[Kh9ý&Gi]_HJñVQXNPL_HI[&U�NKUVm|ýPNKdIHJmONPL_HI[&U�NKQiL_HJýkHJL_HIG^ai÷

÷�G�mVHIm�UW[KL�cONXýKGTLZcVG�HIUWho[&]`R�NYLZHI[KU,NXýPNKHJdfNKwVdJG7LZ[uQi[&RjsWdIGiL_GTNKU�HIUqLZGiUAL�a_s/G^QiHJñOQ^NPLZHJ[&U
ho[&]��pî'%�n�[&]>GiýKG^U�ho[&]>¥(%�nbî7÷Q÷�G�cVN�ýKGuQ^]`GXNPL_G^mEa`SVQ�c�N,a`stGiQ^HvñOQXNPL_HI[&Ueho[&]>î��v%7n�û_û�ø
cV[�ù�Giý&Gi]^ølù<cVHJQ�c�HJa�a_HIR�HIdINK]}LZ[�%�î���wVSWL�]_Gia_HJmVG^a�[&U�HIUVmWHJýkHImVSVNKd4NKHJ]_Q^]_NPh�L�HJU�[K]_mVGi]�L_[
sV]`[�ýkHJmVG~L_cVG�sVHJdI[KLzù<HvLZcuQi[&dIdJHIa_HJ[&U�NXý&[&HJmONKUVQiG�HIUbho[&]_RjNPLZHJ[&U�÷�÷�G�LZ[k[T)TLZcWG~ho[&]`R�NKd2a(üba(LZGiR
a_s/G^QiHJñOQ^NPLZHJ[&Uuù�G7Q^]_G^NPLZGim�ho[K]pLZcVG�¥(%�%Úî��v%�n|sW]_[tc`GiQiL�NKUVm�G ðkLZG^UWmVG^m,HJLpL_[�sV]_[�ýkHImWG}NKU
G�ðWNKR�sVdJG�[Kh�HIUqLZGiUqL�a_s/G^QiHJñOQ^NPLZHJ[&UVai÷4î4cVG�LZNKwVdIG>[Kh�Qi[&UqLZGiUAL_a�NKUWm!_�Giý&Gid�ÿ�[Kh�[&SW]~a`stGiQ^HJñb�
QXNYLZHI[KUjQ^NKU�w/G4ho[&SVUVmjHIU2%�sVs/G^UVmWHvðj¥p÷¡î4cWG~GiUAL_HI]`G~a`stGiQ^HJñVQXNPL_HI[&U�HIa�LZ[k[>dfNK]`g&GlLZ[�HIUVQidISVmVG
HIU�LZcVHJa~]`G^s/[&]`L^ø/ú�G^NKmVG^]`a~ù<cV[uNK]_G>HIUqLZGi]_Gia`LZGimQXNKU�ho[&SVUVm,LZcVG�G�ðWNKR�sVdIG}a_s/G^QiHJñOQ^NPLZHJ[&U�NYL
LZcWG}ho[KdIdI[�ù<HJUVg«ò�ú`_��Wù4ù4ù}÷«Q^a^÷ùpNKa_cVHJUVgKL_[&U�÷«G^mVS�aYsV]_[tc`GiQiL_a�aYù4ù4ùTaPHJUqLZG^UqL�aPHIUqLZGiUqLX÷«sVa

û!U�gKG^UVGi]ZNKdBøzL_cVG|]ZNPL_HI[&UVNKdIGjwtGicVHIUVm�L_cVG|aZNPhoG�L!üA��]_GidfNPL_G^m�mVG^a`HIg&U�mVGiQ^HJa_HI[KUVa�HIU|�pî&%7n
UVGiG^mVa�LZ[�wtG>mV[kQ^SVR�G^UqLZGim�÷lî4cVHJa<mV[bQiSVR�G^UqL�NPL_HI[&U�RjN�üuG�ðbHIa(L���ùpG>cONXý&G�UV[KL~wtGiG^U�sW]_HJýAü
LZ[�NKdId�L_cVG�mW[bQiSVRjGiUqL�NPL_HI[&U�LZcONPL~G�ðbHJa`LZa~ho[&]�L_cVG>sV]_[tc`GiQiL��~wVSWL~HJL~HIa�UV[KL~]_GiQ^[&]`mVG^mHJU,LZcWG
_�HIUVQi[&dIU�_�NKwWa�a(üka`LZGiRóa_s/G^Q^HvñOQXNYLZHI[KU|ho[K]��pî'%�nÇ2pSVHJdIm,�b÷�û!U|hCNKQiL^øVLZcONYL~mW[bQiSVRjGiUqL<mV[bGia
UV[KL<HJUVQ^dJSVmVG�L_cVG}]_GXNPa_[&UVa<ho[&]<NKUqü�[Ph�L_cVG}mVG^a`HIg&U�mVG^QiHIa`HI[&UVai÷
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%�dvLZcV[KSVg&c;Qi[&RjsWSWLZGi]_aua`G^G^R�HIUWg&dJü�g&Hvý&G�SWa�LZcVG�NKwVHIdJHJL!ü�L_[EwVSVHJdImra(üka`LZGiRja�[Ph}dIHIR�HJL_dIGia_a
Q^[KRjsVdJG�ðbHJL!üKøOa_s/G^Q�L�NKQiSVdfNK]4hCNKHJdISV]`G^a4a`SVQ�cNKa<LZcVG>¥�%�%.ý«a�%�mWýPNKUVQiG^mR%~SWLZ[KR�NPL_HI[&U�nAüba(LZGiR
NKUVm�L_cVG�¥&2pû;ý«a\�pû1�ÑmVG^R�[&UVa(LZ]_NPLZG�LZcWG�mWH�4�Q^SVdvL!üEHJU�]`GXNKdJH10iHIUVg�L_cVHIa�gK[qNKd¶÷�î4cVG|dIHJRjHvLZa
a_GiG^R£LZ[�w/G�HJU�cASVRjNKU�NKwVHJdIHvL!üTLZ[THJUqLZG^dJdIGiQiLZSVNKdIdvüTRjNKUONKg&G<LZcWG�mVG^a`HIg&U�[Kh�a_SWQ�c�a(üka`LZGiRja¼

LZ[jSVUVmVGi]_a(L�NKUVmMNPdId�LZcWG�s/[KLZGiUAL_HfNKd�HJUAL_G^]_NKQiL_HI[&UVa~NKUVm,wtGicONXýkHI[&]`a�NKUVm�LZ[�NPa_a_SW]_G�UW[KL�[KUVdJü
LZcVNPLzLZcVG<g&[qNPdIazNK]`G<NKQ�cVHIG�ý&GimuwVSWLzLZcVNPLzUV[�NKmWý&Gi]_a`G�[&]�SVUWmVG^a`HI]_Gim�w/G^cONXýkHI[K]y]`G^a`SVdJL_azù<cWHIdIG
NKQ�cVHJGiýkHIUWg�L_cVG}g&[qNKdJa^÷

6�UVg&HIUWG^G^]`a�cONXýKG�NKdJùpNXüka�L_]_HIGim,L_[�a`L_]_G�LZQ�c�L_cVG�dJHIR�HJLZap[Kh¡LZcWG�Qi[&RjsWdIG�ðbHvL!ü|[Kh�L_cVG�a(üba
�
LZGiRja�ù�G�NP]_G�NKwVdJGlLZ[}wVSVHJdIm�a_SVQiQ^Gia_a`hoSWdIdJüK÷�÷¢HJL_c�L_cVG�mVGiýKG^dI[KsVRjGiUqL�[Ph�mVHJg&HJLZNKdbQi[&R�sVSWLZGi]_aiø
LZcWG�HJUqLZG^dJdIGiQiLZSVNKd�dJHIR�HJL_a�cONXý&G|w/G^Qi[&RjG|NPa�HJRjs/[&](L�NKUqL�NPaTLZcVG�LZGiQ�cVUVHJQXNKdl[KUVG^ai÷(÷�G�NK]`G
NPL`LZG^R�sWL_HIUVg�LZ[jwVSVHJdIm�a`üka`L_G^R�a�a_[�Q^[&R�sVdIG ð�LZcVNPL�cASVRjNKUVaiø/ù<HvLZcV[KSWL~NKa_a`HIa`LZNKUVQiGKø�Q^NKUVUV[PL
hoSVdJdJü�SVUVmWG^]_a(L�NKUWm;LZcVGiR HJU�LZGi]_R�a�[Kh7NKdId4LZcWG�st[PLZG^UqL_HfNKd<HIUqL_G^]ZNPQiLZHJ[&UVa�NKUVm;w/G^cONXýkHI[K]_a^÷
÷�G�NK]`G�Gia_s/G^QiHfNKdJdJü�cONXýkHIUWg�mVH	4jQiSVdJL!ü|wWSVHIdJmVHIUVg�Qi[&R�sVdIG ð�a`üka`L_G^R�a�Q^[KRjs/[&a_Gim�[Kh¡mVHJýKG^]_a`G
Q^[KRjs/[&UVGiUAL_a^øOHJUVQ^dJSVmVHIUWg�ckSWR�NKU�øOQ^[&R�sVSWL_G^]_aiø2NKUVm|ýPNK]_HJ[&SValL!ükstGia~[Ph�GidIG^Q�LZ]`[&RjGiQ�cONKUVHJQXNKd
mVG�ýbHJQ^Gia^÷�î4cVGlhCNKHJdISV]`Gp[KhOL_cVG<¥(%t%\HIUTwWSVHIdJmVHIUVg�N�UVGiù"%�î���a(üka`LZGiRôHIa¡N�sVSVwVdJHIQpG ðWNKRjsWdIGKø
wVSWL�dJG^a_a4ù�G^dJd�sVSVwVdJHIQ^H�0^GimuhCNKHIdJSV]_Gia4NKw/[&SVUVm�÷
%lL_L_G^R�sWLZHJUVg�L_[�]`G^sVdINKQ^G�cASVRjNKU�mVGia_HJg&UVG^]`a>ù<HvLZcñù`HIUqLZGidIdJHIg&GiUALxú�Q^[&R�sVSWL_G^]`a�cONPa�UV[PL

sV]`[�ýKG^UeLZ[�wtG�ý&Gi]`üMa`SVQ^QiG^a_a(hoSVd¶÷/Å�LZcVGi]}L!üks/G^a�[KhlNPSWLZ[&RjNPL_G^mLZ[k[&dIa�L_[�NKa_a`HIa`L>mVGia_HJg&UVG^]`a
cONXý&G�ho[bQiSVa_GimE[&UeL�N*)AHIUWg,Q^NK]_G�[KhlcW[&SVa_Gd)KGiG^sVHJUVgMNKUVm�]_[&SWL_HIUVG�QidIG^]`HIQ^NKd�Q�cV[&]`G^a^ø�a_SVQ�c�NPa
Q^[KUWñOg&SV]_NPLZHJ[&U�RjNKUONKg&GiRjGiUqLpLZ[k[&dJa^÷¡î4cVGia_G7LZ[k[&dJapcONXý&G}w/G^GiU|ýKG^](ü�a_SVQiQ^Gia_a`hoSWd9HJU�cVG^dJsVHIUWg
LZ[|[&]`gqNKUVH�0^GTmWGiý&GidI[&sWRjGiUAL>sV]`[tc`G^Q�LZaiø9wWSWL7LZcVG�ümV[|UV[KL}cWG^dIsMRTSWQ�ceHJUeNKSVg&R�G^UqLZHJUVguLZcWG
sV]`[&wVdIGiR���a_[&dvýkHIUVg|NKwWHIdIHvLZHJG^a�[PhpLZcWG�mWGiý&GidI[&s/G^]`aTNKUWm�HJU�a(LZ]_G�LZQ�cVHJUVg,L_cVG�dIHJRjHvLZa�L_[,SVUWmVG^]
�
a`LZNKUVmVHJUVg�Q^[&R�sVdJG�ð�a(üka`LZGiRjai÷

÷�G�wtGidIHJGiý&G�L_cONPL�a`LZ]`GiL_Q�cVHIUVg�LZcV[Ka_GpdJHIR�HJL_atù<HIdJdq]_GiþkSWHI]_GyUVG�ù�RjG�LZcV[kmV[&dJ[&g&HIGia�NKUVm>LZGiQ�cb�
UVHJþkSWG^aywONKa_Gimu[&U�SVUVmVGi]_a(L�NKUVmWHIUVg�cV[�ù\cASVR�NPUVa�a`[&dJýKG~sW]_[&wVdJG^R�ayNKUVm�sV]_[�ýkHImVHJUVg>a_SVsVs/[&](L
ho[&]yLZcONPLpsV]_[KwVdIGiR£a`[&dJýkHJUVg�sV]`[bQiG^a`a^÷zû�Llù<HIdJd/NKdIa`[�]_GiþASVHI]`G�UVGiù$ho[&]`Rjay[Kh9NKwVa(LZ]_NKQiL_HI[&U�NPUVm
ýkHIa`SONKdIH�0XNPL_HI[&U�L_cONPL�NKdIdJ[�ù�mVG^a`HIg&UWG^]_a�LZ[jSVUVmVGi]_a`LZNKUVmMNKUWmNKUONKdvüd0^G>a`üka`L_G^R�a�ho]_[&R¬mWH��tG^](�
G^UqLjýbHJGiù<s/[&HIUqL_a^÷$¥�HIUVNKdIdvü&øyHJL�ù<HIdId4]`G^þASVHJ]_G�a`SVsVs/[&]`L�ho[&]�cASVR�NPUVajL_]ZNKHJUVG^m�HIUrmWH��tG^]_GiUqL
mVHJa_Q^HJsVdIHJUVG^a�LZ[�ùp[&]E)uLZ[&gKGiLZcWG^]^÷zû!UqLZGig&]ZNYLZG^m,sV]_[kmVSVQ�L<LZGXNPRja<cONXý&G>w/G^G^U,cVG^dJsWhoSVd�L_[�a`[&R�G
mVGig&]_GiGKøOwVSWL<L_cVG}sV]_[&wWdIG^R�alHJU�Qi[&R�RTSVUVHJQXNPL_HI[&U�NPUVm|sV]_[�ýkHImVHJUVg�Q^[KRjR�[&UuùpN�üka<LZ[�LZcWHIU«)
NKw/[&SWL<a(üba(LZGiRja�cONKa<dIHJRjHvLZGim�LZcVGiHI]4a`SVQ^QiG^a_ai÷

nbs/G^Q^î<út�æHIa4NTR�GiL_cV[bmW[&dI[&gPü�NPUVm�LZ[k[&d�a`GiL4LZ[�NPa_a_HJa`L<HJUuwVSVHJdImVHJUVgTQ^[KRjsVdJG�ðja`üka(LZG^R�a
RjNKmVG�SVse[Kh�mVHJýKG^]_a`GjQi[&R�st[&UWG^UqLZai÷2%lL}HvLZa7cVG^NK]`L>HJa}N�ho[K]_Rï[Kh�a_s/G^QiHJñOQ^NPLZHJ[&UMQXNKdJdIGimMNKU
HIUqL_G^UqL�a_s/G^QiHJñOQ^NPLZHJ[&UEmVGia_HJg&UVG^mEL_[�a_SWsVst[K]`L�cASVRjNKUEsV]`[&wVdJG^RÙa_[&dvýbHJUVgV÷,û!UELZcVHJa�]_Gist[K]`LXø
ù�GjcONXýKGjmVGiRj[KUVa`L_]ZNPL_G^m�cW[�ù¤a_[&R�Gjnbs/G^Q^î<út� L_[b[KdIa}NKUVmMLZGiQ�cVUVHJþkSWG^a�Q^NKUewtG�SVa`G^m�L_[
NKa`a_G^a`a�a_NPhoGiL!üMho[&][%�î��òSVsWg&]ZNKmWG^a�NKUVm�[KSWLZdJHIUVGimML_cVG�R�NKHJUMQ^[&R�st[KUVG^UqLZa}[KhlN,Qi[&RjsW]_G��
cVGiUVa_Hvý&G�aZNPhoG�L!üMsV]_[&gK]ZNKR�÷ %�dvLZcV[KSVg&cùpG�ù�G^]_G�SVUONPwVdIGTL_[,g&G�L>G�ðbstGi]_HJG^UVQiG^m�Qi[&UqLZ]`[&dIdJG^]_a
[&Uj[&SV]�L_GXNKR�HJUjL_cVG~L_HIR�G<ho]_NKR�G~[KhtLZcVHJapsV]`[tc`G^Q�LXøbNKUqü�]`GXNKd.%�î��ra_NPhoGiL!üjsV]_[Kg&]ZNKRôù�[&SVdJm
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[&wqýkHI[&SWa_dJü�cONXý&G4L_[7HIUVQidISVmVGpa_SVQ�c�G�ðbs/G^]`L_HIa`GK÷�÷�G4mVHImTL_]`üKøqcV[�ùpG�ý&G^]iøkL_[}mVG^R�[&UVa(LZ]ZNYLZGlcV[�ù
RTSVdvLZHJsVdIG}mVHJa_Q^HJsVdIHJUVG^a�R�HIg&cqL�ùp[&]E)�L_[&g&G�LZcVGi]�wqü,ho[&]`RjHJUVg�a_SVQ�ceNjL_GXNKRóho[&]~L_cVHIa~mVG^R�[&Ub�
a`L_]ZNPL_HI[&U�÷

2pG^Q^NKSVa`Gj[KhyLZcWG�UONPLZSW]_G�[KhzLZcVG2´�%7n(%Ñ�pî&%7n��BNKUWmk%t%�î4î��7sW]_[tc`GiQiLZaiø�ùpG�Q^[KUVQ^GiUb�
LZ]_NPLZGim�[KUeL_cVGjG^NK]_dvüsONK](LZa}[KhlN�a(üba(LZGiR3ý«a�dJHJhoG^Q�ükQ^dIGP÷!%�Uqüe]_GXNPd�aZNPhoG�L!üMsV]_[&gK]ZNKR ù�[&SVdJm
cONXý&G�L_[�HIUVQidISVmWG�aZNPhoG�L!ü�L_G^a`L_HIUVg�NPUVmuý&Gi]_HJñVQXNPL_HI[&U�NPQiLZHvýkHJLZHJG^ai÷¡û�L<NKdJa_[TUVGiG^mVa4L_[�HIUVQidISVmVG�N
Q^[KRjs/[&UVGiUALpho[&]pLZcWG7[&stGi]ZNPL_HI[&UWalsVcONKa`GK÷�$�SV]`HIUVgT[KstGi]ZNPL_HI[&UONPdtSVa`G7[Kh�N�a`üka`L_G^R�øVHIUVQiHImVGiUqL
NKUVmrNKQ^QiHImVGiUqLumONPLZNea`cV[&SVdJmrw/G,Qi[&dIdJG^Q�LZG^mrNKUVmrNKUONKdvüi0iG^mrNKdI[&UWgeù<HvLZc�NKUONKdvüba`HIa�[Kh7NPUAü
Q�cONKUWg&G^al[K]�R�[bmWHJñOQ^NPLZHJ[&UVa^÷��pcONKUWg&G�NKUVNKdJüka_HJa�SWa_G^a�LZcVG~aZNKR�G~sW]_[kQ^G^mWSV]_Gia4NKa�L_cV[&a`G�SVa`G^m
mVSV]`HIUVg�L_cVGj[K]_HIgKHIUONKd9mVG�ý&G^dJ[&sVR�G^UqLX÷/Å�SV]}Rj[kmVSVdINK]�R�[bmVGidIa}NKdJ[&UVguù<HvLZcMLZcVG�LZ]_NKQ^HJUVg|[Kh
aZNYhoGiL!üq�!]`G^dfNYLZG^m�Q^[&UVa(LZ]_NKHIUqLZa�LZ[�L_cVGpmVGia_HJg&U�LZcVNPL¡HJa�sONK](L¡[KhONKUTHIUqL_G^UqL�a_s/G^QiHJñOQ^NPLZHJ[&U�a`cV[&SVdJm
RjN*)KG~HJL�GXNKa`HIG^]�LZ[�s/G^](ho[&]_R�L_cVHIa�Q�cONKUVg&G�NKUONKdvüba`HIai÷¡û!U|NKmVmVHvLZHJ[&U�øAstGi]_HJ[bmVHJQ�NKSVmVHvLZapa`cV[&SVdJm
w/G�R�NPmVG�LZ[�GiUVa_SW]_G7LZcONYLlLZcVG�NKa_a`SVRjsbLZHI[KUValSVUVmWG^]_dvükHIUVgTL_cVG7aZNPhoG�L!ü�NKUVNKdJüka_HJa0��ù<cVHIQ�c�NK]`G
]_GiQ^[&]`mVG^m�HIU�LZcVG�HIUqLZGiUqLpa`stGiQ^HJñVQXNPL_HI[&U.�¡cONXýKG�UV[KLyw/G^GiU�ýkHI[&dINPLZGim�wqü�LZcWG~UONYLZSV]_NKd2Q�cONKUVg&Gia
LZcVNPL<[bQiQ^SV]<HJU,NPUAüua`üka`L_G^Ró[�ý&G^]4L_HIR�GK÷
%�a`a_SV]`HIUVg|aZNYhoGiL!ü�[K]}NKUqü�[KL_cVG^]�a(üka`LZGiR���dIG�ý&G^d�sW]_[&s/G^](L!ü�ho[&]7NPUAü�Q^[&R�sVdJG�ð�a`üka`L_G^RïHJa

mVH	4jQiSVdJLpNKUVm�ù<HIdJd/]`G^þASVHJ]_G�a`[&sVcVHJa`L_HIQXNYLZG^m�LZ[k[&dIayNKUWmuRTSVdvLZHImWHIa_QiHIsVdJHIUONP]`ü>LZGXNPRjazLZcONYLpa`sONKU
LZcWG�dIHvhoG^Q�übdJGK÷�nbs/G^Q^î<út��HIa~NKUNYL_LZGiRjsbL~L_[usV]_[�ýkHImWGTN�wV]`HImVgKG�w/GiL!ù�G^GiUemWHIa_QiHIsVdJHIUVGia�NPUVm
LZ[�a(LZ]_G�LZQ�c�LZcVG}dIHJRjHvLZa�[Kh�Qi[&R�sVdIG ðWHvL!ü�ù�G}QXNKU�cONKUVmWdIG}a_SVQiQ^Gia_a`hoSWdIdJüK÷
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�¥(%�%Àp&x]��¥OG^mVGi]ZNKd0%�ýbHINPLZHJ[&Uo%�mVR�HIUWHIa`L_]ZNPL_HI[&U�÷ÈÎ�]_[PñOdIGM[Kh�[&s/G^]ZNYLZHI[KUONKd�Gi]_]`[&]_a�HIU\LZcWG
UONPL_HI[&UONPd�NKHI]`a_sONPQ^G7a`üka(LZG^R�÷yî�GiQ�cVUVHIQ^NKd�]_Gist[K]`LXø2¥�%�%�ø�ÿwp�p&xb÷

�¹2lNKH pKx]� _�÷W2lNKHIUAwV]`HImVgKGK÷ $�G�ý&GidI[&sVR�G^UqL}[KhyaE)kHJdId¡]`G^mVSWQiLZHJ[&UMHIU�ù�[&],)AdJ[qNKm�÷qÒ�»�Õ*»©�NÁ�Ýw½b7d�
�B�M½b�b�����6½�ÀbÏ�)©7�Í�Át�Î�2¿*Àg½zÁt7|Æ^»�º�Ïd7	Át�NÁ¨�v�Yøtÿwpv��pW÷

�¹2pHId1�Wÿ#� ��÷L2pHJdIdIHJUVg&ai÷9û!Ubho[&]_RjNPLZHJ[&UjL_]ZNKUWa`hoG^]4sW]_[&wVdJG^R�alHIUuL_G^c�NXýkHfNPL_HI[&Uja`üka`L_G^R�÷�î�GiQ�cb�
UVHIQ^NKd�]`G^s/[&]`L^ø.´t%7n�%�ø�ÿwpFJ4õb÷

�I�v%7n}2 pKx]���lNKUONKmVHINKUo%~ýkHfNYLZHI[KU¢nWNPhoG�L!ür2p[qNK]`m�÷�ú<G^s/[&]`Lu[&U$N�a`stGiQ^HINKd�HIUqýKG^a`L_HIgqNYLZHI[KU
HIUqLZ[�NKHI]}LZ]_N]4�QuQ^[&UqL_]_[&dya_Gi]`ýkHIQiG^a�HIU�QXNKUONPmONW÷�î9G^Q�cWUVHIQ^NKdlú<G^s/[&]`L�p&xY�
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A pair of controlled aircraft violate minimum separation.

Violation of minimum in-trail separation while aircraft on final approach to same runway.

A/C are in violation of in-trail separation standards when initially assuming in-trail relationship 
(merging incorrectly)

OR

being vectored to remerge with the jet traffic.
Conflict between in-trail a/c and turbo-prop traffic that was split off earlier but is now

Aircraft merged incorrectly with traffic on opposite downwind

OR

OR

Violation of distance or time separation between streams of aircraft landing on different runways.

Unscheduled arrival (popup, missed approach, emergency) leads to in-trail separation violation

A/C initially established in valid trail but later violate separation standards

and resequenced incorrectly.
Aircraft on downwind fails to execute a turn-to-base in timely manner

Change in closure rates causes violation of in trail separation standards

OR

Excess positive closure rate exists upon initial establishment of in trail relationship
and a/c do not maneuver sufficiently to avoid violation [a/c will compress to less than
legal separation if continue with published procedure.]

[schedule generated by TMA contains conflicts]

OR

Aircraft fails to make turn from base to final approach 

Two aircraft on final approach to parallel runways not spatially staggered.

operations violate minimum difference in threshold crossing time.
Two aircraft landing consecutively on different runways in intersecting or converging

simultaneous independent ILS approaches to parallel runways.
An aircraft violates the non-trangression zone while airport is conducting

Violation of minimum separation between arrival traffic and departure traffic from nearby
feeder airports or overflight traffic.

=> A
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Insufficient or no corrective maneuvering occurs

One or more aircraft change ground speed

Pilot changes speed

Change in closure rates causes violation of in trail separation standardsA

AND

Weather disrupts aircraft trajectory (e.g., tailwinds)

TCAS advisory says to change speed
OR

Autopilot error

Pilot misprograms autopilot

Pilot mishears speed advisory

Maneuver required to avoid violation of in trail separation standards

OR

OR

Insufficient speed change in leading or trailing aircraft

Pilot does not recognize problem on his/her own 

AND

Controller instructions do not cause aircraft to make necessary speed change

Does not recognize visually (by see and avoid)

TCAS does not provide alert
AND

Controller issues speed advisory to wrong aircraft.

Controller issues speed advisory but too late to avoid separation violation.

Controller issues speed advisory that does not avoid separation violation.

Insufficient path stretching occurs

Controller does not issue speed advisory

OR

=> A.4

=> A.5

=> A.1

=> B

=> A.6

Controller issues speed advisory, pilot receives but does not follow it.

Controller issues speed advisory but pilot does not receive it. => A.2

=> A.3
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A.1  Controller does not issue speed advisory.

Conflict alert does not cause controller to perceive advisory.

Controller believes conflict alert is false alarm.

No conflict alert is displayed. 

Controller does not see conflict alert

Alert removed from screen before sees it.

Controller does not preceive conflict based on displayed information (poition, route, speed data)

Controller misinterprets displayed information

Flight data blocks in misleading position

A/c data unavailable

Not displayed at all

Data displayed but not long enough to perceive it.

Recent sensor data missing for one or both a/c (a/c displayed in coast)

Automation provides wrong a/c information

Controller does not perceive the conflict.

Controllers out of practice

Equipment not maintained

Controller preceives conflict but too late to avoid separation violation

Automation failure and backup procedures do not work

OR

Displayed a/c data incorrect with respect to actual situation (airspace state)

Controller distracted or inattentive

Controller distracted

Display delayed
OR

OR

OR

Plane not identified on plan view display (no flight data block displayed)

Incorrect handoff

Loss of radar tracking data

Display failure

Automation software flaw

ta corrupted but not detected by automation

OR

OR

OR

OR

AND

OR

=> A.1.1
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A.1.1  No conflict alert displayed

Too much recent sensor data missing for one or both a/c

Controller has dirrected FAST to assign a given runway.

Automation decision not to declare conflict is incorrect.

Automation conflict detection not being executed

OR

For one or both a/c individually

For region in which one or both a/c currently displayed

For his or her entire display

Data not received

Data received but discarded as corrupted

Hard sensor failure

Sensor coverage failure

Communication failure

Software corrupted

Data corrupted (undetected by automation)

Software conflict detection logic flaw

Task not dispatched properly by operating system

Computer hardware failure.

Fast not computing trajectories (so unable to detect a conflict)

Permanent shadow zone

Transient failure (atmospherics)

Controller has suppressed display of conflict alert

Automation fails to declare conflict

OR

OR

OR

OR

OR
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A.2 Controller issues appropriate speed advisory but pilot does not receive it.

Radio failure

Radio on wrong frequency

Psychological slip

Wrong label associated with aircraft on planview display

Right label on aircraft but in misleading place on screen

Pilot distracted by other alert or emergency.

Physical communication failure

Human communication failure

A.3  Controller issues appropriate speed advisory, pilot receives it, but does not follow it.

Controller issues advisory to wrong aircraft

OR
OR

OR

Aircraft automation causes advisory not to be followed.

Pilot enters wrong information into FMS

Information entered right, automation error

TCAS issues conflicting advisory.

Pilot does not believe based on own evaluation and believes will endanger safety of aircraft
OR

OR

Advisory incompatible with aircraft automation (doesn’t react the way controller
assumes it will).
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A.4  Controller issues speed advisory that does not avoid separation violation.

Doesn’t use CTAS speed advisory and miscalculates required speed.

CTAS uses inaccurate models of aircraft dynamics and propulsion system performance

CTAS uses incorrect atmospheric data.

CTAS uses incorrect algorithm.

Controller error

Automation error

OR

A.5 Controller issues speed advisory but too late to avoid separation violation.

(2 controllers set up to autoaccept and wrong one assigned aircraft)

OR

Advisory needed at handoff point and handoff delayed

Controller distracted by other problem.

CTAS does not provide information in timely manner.
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B.  Insufficient path stretching occurs.

Controller does not issue appropriate advisories

Automation failure and backup does not work

Controller instructions do not cause aircraft to make necessary path changes
AND

Controllers out of practice

Equiptment not maintained

Pilot does not recognize problem on his own

OR

with manual methods.
Increased traffic load due to automation and controllers unable to handle

Controller does not know advisory needed

Controller issues incorrect advisory.

Mental model flawed (incorrect view of situation)

Overconfidence in automation and automation error occurs

Autopath stretching tool provides wrong information 

Controller misreads path stretching information

Magnetic heading displayed to capture waypoint is incorrect.

Miscalculates required delay.

Incorrect algorithm

Distracted, etc.

OR

OR

OR

OR

Controller issues advisories but too late to avoid separation violation

Controller issues, pilots receives but does not follow

Controller issues appropriate advisories but pilot does not receive them.

for speed control but PS not displayed in data block for aircraft
STA to metering gate is outside aircraft’s accessible time range

the aircraft where required delay will have been absorbed.
Miscalculates position along the off-course direction in front of

Does not update location of path stretch marker in
response to changing conditions.

required heading, speed, and latitude advisories
Controller does not use path stretching tool and incorrectly calculates

predesignated capture waypoint on original route when a/c reaches marker.
Controller does not issue a new heading vector that returns a/c to
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Descent Advisor

OPERATING

CONTROLLER

MODES

SEP ONE

SEP TWO

NONE

Horizontal Guidance Modes

Waypoint Capture

Route Intercept

Spacing Advisories

TMA Interface

TMA Present

TMA Absent

Speed Profile Modes

Descent Speed

Cruise Speed

Descent Speed
Cruise plus

âäã�åaænç�èSéaên�rëFè*ì�í*è*îBï�ðeñCòIã�ì�óaçhôzóIñnèöõ
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CHARACTERISTICS
TIMELINE

Maximum Arrival TimeSTA Minimum Arrival Time

Route Intercept

Default

Waypoint Capture

Selected

Locked

Unselected

SP

Inquiry

Cleared

Top of Descent

X-Pos Y-Pos Altitude ETA

PROFILE
CHARACTERISTICS

Profile Status

ID Speed Heading

X-Pos AltitudeY-Pos

AIRCRAFT[1...90]

AIRCRAFT Light

STATE

Heavy

Aircraft Type

Large

Default

Descent Speed

Cruise Speed

Cruise plus
Descent Speed

Descent Advisor

MODES
AIRCRAFT

DA ModeSpeed Profile ModeHorizontal Guidance Mode

âäãTåaæCç�èSé ø �Pð�ãTç�í*ç�ú�û�ïfü ÷Oý*ýöý�ùaþ�ÿ ôzó1ñCè*õ
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FCFS
w/o Time Advance

FCFS
with Time Advance

Position Shift
w/o Time Advance

Position Shift
with Time Advance

TMA

OPERATING
MODES

MODEL

Available

Light

Heavy

Large

Manual

Automatic

End Time

Aircraft Type Supervisory Modes

Schedule Slot [1...90]

Traffic Density

Low

Average

High

Blocked

Begin Time

AIRCRAFT
SCHEDULED

ID ETA STA

Fake

PROCESS

CONTROLLER
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RDP

INPUTS

OUTPUTS

[1...100]

[1...100]
MODEL 

[1...100]

AIRCRAFT

XBeacon
Code

Assigned
Beacon
Code

A/C ID Y Altitude

[1...20]
Altitude

X Y Time Altitude

Speed Beacon Code

Yes Yes YesYes

No No No No

CourseX Y Altitude

Restricted
Airspace
Intrusion

Flight Plan 
Conformance

Monitoring

Minimum
Safe Altitude

Warning

Potential
Conflict

Position-
Time-
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