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s

§¨ ©'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;²kª
²k±�µb¸kª�·�­ § µ~®°¸¿¯o®°»�µÁ¼`ÔCÉÊ³�¸]²|­|¶ § ²|®°¼�¯´Æf®°²k±§ ­yµÁÀ�®È²f®Ã¸�«�µÁ­yÐ�®È²k²|µHÀ`Ô

Ñ



× 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|®°ªo¼
¾�¬�¸]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¸�ªo¼
Ð�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¶�²kµÁÀ
É ï © ö µÁþU·�®°­kµHÐ�µH¼U²k¸Ê¶�¼�Àhø;µÁ¸k®°¯o¼�©'ªo¼�¸]²|­|¶�®Ã¼P²|¸ ÔJÔ ÔJÔ Ô ÑUT
Q ÔWV 
Ê¶	�Á¶�­kÀ
É¦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|®°ªo¼
ø¿¶�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
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«�­kª�»�®ÃÀ�µHÀ�²k±.¶�²�²|±Yµh±�¶	�m¶�­yÀ�¸~±.¶m»oµh³cµHµÁ¼µHÄÃ®ÃÐ~®Ã¼�¶�²|µHÀ�ªo­ÊÐ�®È²|®Ã¯o¶�²|µHÀL¶�¼YÀô²|±�µlÀYµÁ¸k®°¯o¼ § ª�¼�¸y²k­|¶�®°¼U²k¸;¸|¶E²|®Ã¸y�.µÁÀ5Ô É¦Ä°²k±�ªo·�¯o±�²|±�µ�Õªo­yµH²k® § ¶�ÄÃÄ°¬�²k±�®Ã¸¦²ó¬X«�µlª�Ë>«�­yª § µÁ¸y¸ § ªo·�Ä°À�³cµC«cµH­yË�ªo­yÐ�µHÀ�ªo¼ô²|±�µCÀ�µH²|¶�®ÃÄ°µÁÀôÀ�µH¸k®°¯o¼�ª�Ë²k±�µJ¸]¬�¸y²|µHÐ(¹�®Ã¼ § ÄÃ·�ÀY®Ã¼�¯ § ª�À�µJ®°Ë0²k±�µ § ªoÐ~«cª�¼�µÁ¼P²¦®Ã¸¦¶ § ª�Ð�«�·X²|µÁ­|Î}½�¶�Ð~ªo­yµ «Y­|¶ § ²|®ÈÕ§ ¶�Ä`¶�«Y«�­kªP¶ § ±�®Ã¸ ²kªl«�­yª�»�®°À�µ;±�®°µÁ­|¶�­ § ±�® § ¶�Ä�Ð�ª�À�µHÄÃ¸^¶�¼�À´³�­yµm¶�Í~²|±�µ;«Y­kª § µÁ¸y¸�·�«�®Ã¼P²kª¸]²|µÁ«Y¸ÁÔbü µ�³�·Y®ÃÄ°²;¶�¸y²�¶E²|µ}Õw³.¶�¸yµÁÀ,Ð�ª�À�µÁÄ0·�¸k®°¼�¯h¶
ÄÃ¶�¼�¯o·�¶�¯oµ § ¶�ÄÃÄ°µÁÀ,¾X«�µ § ïfö�� Õ ö º²k±.¶�²�®°¸^­kµÁ¶�À.¶�³�Ä°µ¿¶�¼�À�·Y¼�À�µÁ­y¸y²|¶�¼�À.¶�³YÄÃµ;Æf®°²k±�Ð�®°¼�®ÃÐ�¶�Ä�²k­|¶�®°¼�®Ã¼�¯J³�·Y²f±.¶�¸�¶CË�ªo­kÐ�¶�ÄË�ªo·Y¼�À.¶�²k®Ãªo¼
²|±.¶E²;¶�Ä°ÄÃª�Æf¸S¶�·Y²kªoÐò¶E²|µÁÀ�¶�¼.¶�Ä°¬�¸k®°¸ÁÔ ï ±�µJÐ�ª�À�µÁÄ°¸S¶�­kµJ¶�ÄÃ¸yª�µ � µ § ·X²�¶�³�Ä°µ¶�¼YÀ�»�®Ã¸k·�¶�ÄÃ®��m¶�²k®Ãªo¼ä²|ª�ªoÄÃ¸~Æ'µH­kµô³Y·�®ÃÄÈ²´¶�¼YÀ�·�¸kµHÀ!²kªÿ¶�¼�®°Ðò¶E²|µ
²|±�µô­yµÁ¸y·�Ä°²k¸òª�Ëð²|±YµÐ~ªXÀYµÁÄ`µ � µ § ·Y²k®Ãªo¼5Ô
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|¶
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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¯o¼
²|±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¶�¼
µ��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®°¯o¼
ªo¼±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¶�¼
µH­k­kª�­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�À
²|­|¶�®Ã¼�®°¼�¯l«�­yªo¯o­|¶�Ð�¸^²kª~Ð~®Ã¼Y®ÃÐ~®��Áµf²|±Yµ µH­k­yªo­k¸HÔ
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÷;·�­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
ÒYÔ ��8�.�&)2E=)qL(]3-M��
.1MO.�2@&A9�: _§(C5�.1,/q�3� �243-5 6K3�2@,LH�M�.�M�Ü �ó¼ÿ¶�À�À�®È²|®°ªo¼,²kªL¸k¶�Ë�µH²ó¬�½¶�®°­;²|­k¶�Ã §~§ ªo¼P²|­yªoÄ:¸y¬�¸y²kµÁÐ À�µÁ¸y®Ã¯o¼YµÁ­k¸ Ðl·�¸]²C³�µ § ªo¼ § µÁ­y¼�µÁÀ%Æf®°²|±,µ�Ã § ®ÃµÁ¼ § ¬oÔ ï ±�µ¸]¬X¸]²|µHÐ�¸�µH¼�¯o®Ã¼YµÁµÁ­y®Ã¼�¯b«Y­kª § µÁ¸y¸�®Ã¼P»oª�Ä°»oµH¸�Ðò¶�Í�®°¼�¯J²k­|¶�ÀYµÁª	�c¸�³cµ}²óÆ'µHµÁ¼
»�¶�­k®°ªo·�¸'¯�ªP¶�ÄÃ¸¸y· § ±,¶�¸Ê¸k¶�Ë�µH²ó¬�½`²|±�­yªo·�¯o±�«Y·Y²m½5¶�¼�ÀôË�·�µHÄ0µ�Ã § ®ÃµÁ¼ § ¬oÔ"�wË>¶�«�­kªo«�ªo¸yµÁÀ�·�«�¯�­|¶�À�µJ²|·�­y¼�¸ªo·X²¦²kª�À�µH¯o­|¶�À�µC¸k¶�Ë�µH²ó¬h¯o­yµm¶�²kÄ°¬´Æf±�®°ÄÃµ «�­kª�»�®ÃÀY®Ã¼�¯~ªo¼�ÄÈ¬�Ð�®°¼�®ÃÐ�¶�Äc³cµH¼�µ���²Ê®Ã¼
²|µH­kÐ~¸ª�ËV²k±�­kª�·�¯o±�«�·X²fªo­ Ë�·�µHÄ`µ § ªo¼�ªoÐJ¬o½Y²k±�µÁ¼�®È²^Ð�¶�¬�¼�ª�²^³cµÊÆ ªo­]²|±PÆf±�®ÃÄ°µÊ²|ªb®°Ð�«YÄÃµÁÐ~µÁ¼P²ªo­l¶�¼�¶�Ä°²kµÁ­k¼�¶�²|®È»oµòÀYµÁ¸k®°¯o¼äÐò¶m¬%«�­kª�»�®ÃÀYµ
¶ô³cµ}²k²|µH­b­kµH¸k·�ÄÈ²mÔ%ü%µ�·�¸yµÁÀ�¶�À�®Ã¸ § ­kµ}²|µ�Õµ}»oµÁ¼P² ¸k®°Ðl·�ÄÃ¶�²|®°ªo¼�²kª § ªoÐ~«.¶�­kµJ²|±�µl²kª�²�¶�Ä�À�µÁÄÃ¶m¬�¶�¼�À�Ë�·�µHÄ�³�·�­y¼�Ë�ªo­���»�µ~ÀY®��cµÁ­kµH¼P²¶�Ä°¯oªo­y®°²|±YÐ�¸�²kªC¸ § ±YµÁÀ�·�Ä°µ¿¶�®°­ § ­k¶�Ë ²>³cµ}Ë�ªo­kµS²|±�µ}¬ò­yµm¶ § ±�²|±�µ ïfö ÉS©�÷¿ñ�Ë�µHµÁÀ�µH­^¯P¶�²kµÁ¸ÁÔ
ï ±�µÖÐ~ªXÀYµÁÄÃ¸ § ¶�¼!«�­yª�»X®°À�µ�®Ã¼XË�ªo­kÐ�¶�²|®°ªo¼�¸y· § ±�¶�¸´²|±�µÖ¶�Ð�ªo·Y¼U²´ª�Ë À�µÁÄÃ¶�¬�ªo­´²|±Yµ¶�Ð~ªo·�¼P²¦ª�Ë=Ë�·�µHÄ § ª�¼�¸k·�Ð~µÁÀôË�ª�­S»�¶�­y®Ãªo·�¸Ê¶�®Ã­f²|­k¶�Ã § «�­yª	�.Ä°µÁ¸Êª�«cµH­|¶�²k®Ã¼�¯�·�¼�À�µH­;À�®°ËùÕË�µH­kµÁ¼P²ò¸ § ±�µHÀ�·�ÄÃ®°¼�¯ÿ¶�Ä°¯oªo­y®°²|±YÐ�¸HÔ�ü µ�¸k±�ª�Æ
±�ª�Æ ²|±�µH¸kµôÐ~ª�À�µÁÄ°¸ § ¶�¼7³�µL·�¸yµÁÀ�®°¼²k­|¶�À�µHª	��¸]²|·�À�®°µÁ¸f²|ª�µH»�¶�Ä°·.¶�²kµ¿«�­kªo«�ªo¸yµÁÀh¸y¬�¸y²kµÁÐàÀ�µH¸k®Ã¯�¼�¸ÁÔ

Ñ Y Ô ¢�3l=U.13l=�<C8�.19Gqp£�9e2E=Uq/(]3�M	Ü ï ±�µC²ó¬�«�µÁ¸;ª�Ë0Ë�ªo­kÐ�¶�ÄVÐ~ªXÀ�µHÄÃ®°¼�¯~¶�¼�Àô±.¶��m¶�­yÀ�¶�¼.¶�ÄÈ¬�¸k®Ã¸À�µH¸ § ­k®Ã³�µÁÀ!¸yª�Ë�¶�­ò«�­yª�»X®°À�µ�¶ § ªoÐ~«�­kµH±�µÁ¼�¸y®°»�µ%¶�¸k¸kµH¸k¸yÐ�µH¼U²
Ð~µH²k±�ª�À�ªoÄÃª�¯�¬oÔa
Sª�Æ^Õµ}»oµÁ­H½¦²k±�µôÐ~ªo¸y²òµ��cµ § ²k®°»�µôÆ^¶m¬�²kª § ­yµm¶�²kµ�¶�¸|¶�Ë�µL¸y¬�¸y²kµÁÐ ®°¸ò²|ª�³Y·�®ÃÄ°À7¸|¶�Ë�µ}²ó¬7®°¼Ë�­yªoÐ(²|±�µ�³cµH¯o®Ã¼Y¼�®Ã¼�¯YÔ ï ±YµL«�­yµÁÄÃ®°Ð�®°¼.¶�­]¬�±.¶	�Á¶�­kÀ7¶�¼.¶�ÄÈ¬X¸y®Ã¸~¸k±�ª�·�ÄÃÀ7¸]²�¶�­]²´¶E²ò²|±YµµÁ¶�­kÄ°®ÃµÁ¸]² § ª�¼ § µH«Y²�Ë�ª�­kÐ�¶�²|®°ªo¼ ¸]²�¶�¯oµH¸�ª�ËÊ¸]¬�¸y²|µHÐ"À�µH»�µÁÄ°ªo«�Ð~µÁ¼P²�¶�¼�Àä²|±�µ
®Ã¼XË�ªo­kÐ�¶EÕ²k®Ãªo¼ÖÀ�µH­k®°»�µÁÀ Ë�­yªoÐë®È²C¶�¼�À ª�²k±�µÁ­ ¸|¶EË�µH²ó¬,¶�¼.¶�Ä°¬�¸kµH¸C¸k±Yªo·�ÄÃÀ,³�µ�·�¸yµÁÀ ²kª�¯�·�®ÃÀ�µ�²|±YµµHÐ�µH­k¯o®°¼�¯�ÀYµÁ¸k®°¯o¼`Ô�÷;¼�µòª�Ë^²|±�µ�«�­kª�³�ÄÃµHÐ�¸ð®Ã¼ ¶ § ±�®°µH»�®Ã¼�¯h²|±�®°¸J¯�ªP¶�Ä:®Ã¸ ¸k®°Ð�«�ÄÈ¬ô²|±YµÀ�®¤Ã § ·�ÄÈ²|®ÃµH¸�®Ã¼�±YµÁ­kµH¼P²¦®°¼ § ªoÐ~Ðl·�¼�® § ¶�²k®Ãªo¼´¶�Ð�ª�¼�¯b²|±�µðÀ�®È»oµÁ­y¸kµ ¯o­kª�·�«�¸f­kµHþ�·Y®Ã­kµHÀh²kª³�·Y®ÃÄÃÀ�¶ § ªoÐ~«�ÄÃµ � ¸y¬�¸]²|µÁÐhÔ ï ±�µh¯oªP¶�Ä�ª�Ë;®Ã¼P²kµÁ¼P²ò¸y«cµ § ®¤� § ¶�²k®Ãªo¼Y¸�®°¸�²kª%«Y­kª�»�®ÃÀ�µ�¶³�­y®ÃÀ�¯�µl³cµ}²óÆ'µHµÁ¼,²|±�µl»�¶�­y®Ãªo·�¸Ê¯o­kªo·Y«�¸;Æ'ª�­kÍU®Ã¼�¯
ªo¼,¶´¸]¬X¸]²|µHÐ�ÄÃ®ÃÍ�µb¶�®°­¦²|­k¶�Ã §b§ ªo¼�Õ²k­kªoÄ�®Ã¼´ª�­kÀ�µH­'²|ªlµÁ¶�¸kµ § ªXª�­kÀ�®°¼.¶�²|µHÀ´À�µH¸k®Ã¯�¼´ª�Ë § ª�Ð�«�ªo¼�µH¼U²k¸f¶�¼�À´®°¼P²|µÁ­]Ë�¶ § µH¸f¶�¼�Àò²kª«�­yª�»X®°À�µS¸kµm¶�Ð�Ä°µÁ¸k¸>²|­k¶�¼�¸k®È²|®°ªo¼�¸>¶�¼�À�Ðò¶�«Y«�®Ã¼�¯�¸>³�µH²óÆ µÁµH¼´²|±�µS»�¶�­k®°ªo·�¸:À�µH»�µÁÄ°ªo«�Ð~µÁ¼P²¶�¼YÀ7Ðò¶�®Ã¼P²|µH¼.¶�¼ § µL¸y²|¶�¯oµH¸ÁÔ ï ±�µôÀYµÁ¸k®°¯o¼7­k¶�²|®°ªo¼.¶�Ä°µL¶�¼YÀ�²|±�µLª�²|±�µH­ò®°¼YË�ªo­kÐ�¶�²k®Ãªo¼²k±.¶�²¦®Ã¸f¼�ªo­yÐò¶�Ä°Ä°¬òÄÃªo¸]²ÊÀ�·Y­k®Ã¼Y¯�À�µ}»oµHÄÃªo«�Ð~µÁ¼P²;¶�­kµ «�­kµH¸kµH­y»oµHÀÖ®Ã¼�¶�¸k®°¼�¯oÄ°µ�½.ÄÃª�¯o® § ¶�ÄÃÄÈ¬¸]²|­k· § ²|·Y­kµÁÀ�ÀYª § ·�Ð�µH¼P²'Æf±�ªo¸yµ;À�µH¸k®Ã¯�¼ò®Ã¸>³.¶�¸yµÁÀ�ªo¼~Ë�·�¼�À.¶�Ð�µH¼U²|¶�Ä�«�­k®°¼ § ®°«�ÄÃµH¸ ª�Ë`±�·�ÕÐ�¶�¼h«�­kªo³YÄÃµÁÐbÕó¸yªoÄ°»�®°¼�¯�ÔÆ
Ê¶	�Á¶�­kÀ § ªo¼P²k­kªoÄ°¸Ê¶�¼YÀL¸|¶EË�µH²ó¬PÕó­yµÁÄù¶E²|µÁÀ�À�µÁ¸y®Ã¯o¼ § ªo¼Y¸y²|­k¶�®Ã¼P²k¸
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¶�­yµC²|­k¶ § µHÀ�Ë�­kªoÐ ²|±�µb±Y®Ã¯o±�µH¸y²¿Ä°µH»�µÁÄÃ¸¿ÀYª�Æf¼�²k±�­kªo·Y¯o±�¸y¬�¸y²kµÁÐ�À�µH¸k®°¯o¼`½ § ªoÐ�«�ªo¼�µH¼P²À�µH¸k®°¯o¼`½�¶�¼�À�®Ã¼P²|ªJ±.¶�­yÀYÆ^¶�­kµ¿¸ § ±YµÁÐ�¶�²|® § ¸^ªo­ ¸kª�Ë ²óÆ'¶�­yµ § ª�À�µ�Ô=ü%µÊÀ�®°À´¼�ª�²^±.¶m»oµ;²|±Yµ®°¼YË�ªo­kÐ�¶�²k®Ãªo¼l¼Yµ § µH¸k¸k¶�­y¬~²|ªJ³�·�®ÃÄ°À~¶ § ª�Ð�«�Ä°µH²kµS®°¼P²|µÁ¼P² ¸k«�µ § ®�� § ¶�²|®°ªo¼~Ë�ª�­'© ï É¿¾�½X³�·X²Æ µ^À�µH¸ § ­y®Ã³�µ'Æf±.¶�²0Æ'ªo·YÄÃÀl³�µ^®Ã¼J®°²�¶�¼�Àl¸y±�ª�Æ�«.¶�­y²�ª�Ë�¶�¼lµ � ¶�Ð~«�Ä°µ'¸k«�µ § ®�� § ¶�²|®°ªo¼JË�ª�­ï ©'É;¾x�æ� ¹ ï ­|¶AÃ § ÉÊÄ°µÁ­y²Ê¶�¼�À�©'ªoÄÃÄ°®Ã¸k®°ªo¼
É¦»�ªo®ÃÀ.¶�¼ § µ�¾U¬X¸]²|µHÐ´Î�½cÆf±�® § ±ô±.¶�¸¦¸k®ÃÐ~®ÃÄÃ¶�­¶�®°­ § ­|¶�Ë ²�²k­|¶ § ÍU®Ã¼Y¯~Ë�·�¼ § ²|®°ªo¼�¸S³�·Y²¦®Ã¸S¶�®°­k³�ªo­k¼�µð¶�¼�ÀLÀ�®°¸y²k­k®Ã³Y·Y²|µHÀ�ªo¼h²|±�µ ®Ã¼YÀ�®°»�®ÃÀY·.¶�Ä¶�®°­ § ­|¶�Ë ²ÁÔh÷¿·Y­ § ª�Ð�«�Ä°µH²kµ�¸k¶�Ð�«YÄÃµ ï ©'É¿¾ ®Ã¼P²kµÁ¼P²l¸y«cµ § ®�� § ¶�²k®Ãªo¼%®Ã¸ð²|ª�ªLÄù¶�­k¯oµL¹uÓ d�Y«.¶�¯oµÁ¸|Î�²kª�®°¼ § Ä°·�À�µ¿®Ã¼
²|±Y®Ã¸f­kµH«cªo­]²m½.³�·X²Ê®È² § ¶�¼�³cµ¿»�®Ãµ}Æ'µHÀ�¶�²f²|±�µ¿Ë�ªoÄ°ÄÃª�Æf®Ã¼Y¯�� ö º �Æ�Æ�ÆðÔ § ¸HÔ Æ'¶�¸k±Y®Ã¼�¯�²kªo¼`Ô µÁÀ�·.ú�­kµH¸kµm¶�­ § ±Ïú�«Y­kªEýyµ § ²|¸|ú�¸|¶EË�µH²ó¬�úEÆ�Æ�ÆÊú�®Ã¼P²|µH¼P²�ú�®°¼U²kµÁ¼P²mÔ «�¸
ï ±�µä¼�µ � ²Ö¸yµ § ²k®Ãªo¼Y¸,ª�Ë~²k±�µÿ­kµH«cª�­y²�À�µH¸ § ­k®Ã³�µÿµm¶ § ±�ª�Ë�²k±�µÁ¸yµ § ªoÐ~«cªo¼YµÁ¼P²|¸�ª�Ë~ªo·Y­Ð~µH²|±YªXÀ�ª�ÄÃªo¯�¬�¶�¼YÀÖ²k±�µÁ®°­ð¶�«�«�Ä°® § ¶�²|®°ªo¼�²kª�Å ·�®ÃÄ°À Q ª�Ë^û�É¿¾ ï ¹vû�®Ã¼.¶�Ä�ÉÊ«�«Y­kªP¶ § ±%¾X«�¶ § ®°¼�¯ï ªXªoÄùÎ ªo«�µÁ­k¶�²|®°¼�¯b®Ã¼
µ � «�µÁ­y®ÃÐ~µÁ¼P²�¶�ÄVÐ~ª�À�µð¶�²�²|±YµJø¿û3ü ïfö ÉS©�÷¿ñJÔ
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D E  �½���¾�½ ¸ ¾ E ½GF	!� IH ¿h��½�»JH�#�!"#
É ÊOÏ�×?Í�¸]¬X¸]²|µHÐ
®°¸�ªo¼�µð²|±.¶E²f®Ã¸�Ë�­kµHµ Ë�­yªoÐÞ¶ §H§ ®°À�µÁ¼P²|¸Sªo­f·�¼.¶ §Á§ µH«Y²�¶�³�ÄÃµ ÄÃªo¸y¸kµH¸ÁÔ'É §Á§ ®ÃÀ�µH¼U²k¸­kµH¸k·�ÄÈ²�Ë�­kª�Ð�±.¶��m¶�­yÀ�¸Á½PÆf±�µH­kµf¶LKEÏ!MUÏ	Ù�Ò^®Ã¸�À�µI�.¼�µHÀ�¶�¸:¶;¸y¬�¸y²kµÁÐ�¸]²�¶�²kµ�ªo­�¸kµ}²:ª�Ë § ªo¼YÀ�®°²k®Ãªo¼�¸²|±�¶�² § ¶�¼lÄ°µm¶�À ²|ª;¶�¼b¶ §Á§ ®ÃÀ�µH¼P²f¹�¯�®°»oµH¼ § µH­y²|¶�®Ã¼Jª�²|±�µH­Á½�«�­kªo³�¶�³�Ä°¬ ·�¼ § ªo¼P²|­yªoÄÃÄÃ¶�³�Ä°µ=ªo­0·�¼Y«�­kµ�ÕÀ�® § ²�¶�³�ÄÃµ�µÁ¼P»�®Ã­yªo¼�Ð~µÁ¼P²�¶�Ä § ªo¼�À�®È²|®°ªo¼�¸�Î�Ô��ó¼�¸k¶�Ë�µH²ó¬,µH¼�¯o®Ã¼YµÁµÁ­y®Ã¼�¯Y½�¶�¼U¬,¸k¶�Ë�µH²ó¬%¶�¸y¸kµÁ¸y¸kÐ~µÁ¼P²¸y²|¶�­y²k¸JÆf®È²|±�®°À�µÁ¼P²|®ÈË ¬�®Ã¼�¯�¶�¼�Àÿ¶�¼.¶�Ä°¬1�H®Ã¼�¯h²|±�µ�¸y¬�¸y²kµÁÐ Ë�ª�­J±.¶��m¶�­yÀ�¸ÁÔô÷¿¼ § µò²k±�µò±.¶��m¶�­yÀ�¸¶�­yµ�®ÃÀ�µH¼U²k®��.µHÀ`½>¸y²|µH«�¸ § ¶�¼ä³�µ
²|¶�Í�µH¼�²kªÖµÁÄÃ®°Ð�®°¼.¶�²kµ�²|±YµÁÐh½>­yµÁÀ�· § µ
²|±�µH®Ã­bÄÃ®°Í�µHÄÃ®Ã±YªXª�À`½0ª�­Ð~®°²|®°¯P¶�²kµ¦²|±YµÁ®Ã­�µI�5µ § ²k¸ÁÔ�ó¼�¶�À�ÀY®°²|®°ªo¼`½U¸kª�Ð�µS±.¶	�Á¶�­kÀrÐæÏC@GÊUÍ�Ê § ¶�¼ò³�µÊ®°À�µÁ¼P²|®¤�.µÁÀò¶�¼�À´µHÄÃ®°Ð�®°¼.¶�²|µHÀ�ªo­ § ªo¼P²|­yªoÄÃÄ°µÁÀ`ÔÉÊÄÈ²|±�ª�·�¯o±!®°²�®°¸�·�¸k·�¶�ÄÃÄÈ¬�®°Ð�«�ªo¸k¸y®Ã³�Ä°µ�²kª¢¶�¼U²k® § ®Ã«.¶�²kµÖ¶�ÄÃÄ¦«cª�²|µÁ¼P²k®ù¶�Ä § ¶�·�¸yµÁ¸hª�ËJ±.¶	�m¶�­kÀ�¸H½ªo³Y²|¶�®Ã¼Y®Ã¼�¯�Ð~ªo­kµ�®°¼YË�ªo­yÐò¶�²k®Ãªo¼�¶�³cª�·Y²�²|±�µHÐ"·�¸k·.¶�ÄÃÄ°¬�¶�ÄÃÄ°ª�Æf¸b¯o­kµÁ¶�²|µH­~«Y­kª�²kµ § ²k®Ãªo¼ä²|ª,³�µ«�­yª�»�®°À�µÁÀ�Æf®°²k±LË�µHÆ µÁ­;²k­|¶�ÀYµÁª	�c¸Á½VµH¸k«�µ § ®Ã¶�ÄÃÄÈ¬h®°Ë=²|±Yµl±.¶	�Á¶�­kÀ�¸ð¶�­kµl®°À�µÁ¼P²|®¤�.µÁÀ�µÁ¶�­kÄÈ¬h®Ã¼ô²|±YµÀ�µH¸k®Ã¯�¼�«�±�¶�¸kµ�Ôü µbÀYµÁÐ~ªo¼�¸y²k­|¶�²kµÁÀÖ¸kµ}»oµH­|¶�Ä:¸y²|¶�¼�À.¶�­kÀÖ¸|¶�Ë�µ}²ó¬�¶�¼�¶�Ä°¬�¸kµH¸ð·�¸k®°¼�¯´²|±�µ�ø¿û3ü ïfö ÉS©�÷¿ñ¶�¸0¶�¼lµ � ¶�Ð~«�Ä°µ�½o®°¼ § Ä°·�À�®Ã¼Y¯Ê¶Ê«Y­kµÁÄ°®ÃÐ~®Ã¼.¶�­y¬¿±.¶��m¶�­yÀb¶�¼.¶�ÄÈ¬�¸k®Ã¸'¹vÂÝ
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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
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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
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§ ±.¶�­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|µ
ª�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|ª
À�®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¸kµ
­yµÁþU·�®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�¶�®Ã¼
Æ^¶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�®°¼
ÉÊ«�«�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¬
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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

¢e£¥¤§¦k¨ª©�«�¬c­�¢c®%¯�°Êý1±n©²¨q³�´ª£¥µk¤�¶¸·c¹k©²º�³�ºP»�·�¹k©V¼�©V¹½£¥µg¯c±w©V¾²°A¿�¶½À~¿PÁ

Â�Ã



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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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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³�ôn©V¾Ï´P´ªÉk©Õºq³�Ås©Ï´SÐ½·§ÅMØö°õ®1¯nÑ
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´q£�»È©6·§Å 9 ºª©²¾V·NµÇ¹kºð·§¨Ë¼�©Vº,ºVÓC³%�H��±w©V¨,¾V©²µz´ª£¥¼�©�¨ª©Vº,±n·§µkºª©�´q£¥»�© ·§Å Ê ºª©V¾²·Nµk¹kºË·N¨%¼�©Vºªº²Óe³�µk¹

Ê �



³'»È³´
c£¥» ¦k» ¨,©Vºª±w·Nµkº,©�´q£¥»�©6·�ÅA« Ã ºª©²¾V·Nµk¹ÇºË·§¨1¼¥©²ºªºVÑF��Ék©²¨ª©J¹k£¥¹g´qÉk©²ºª©Jµz¦k» Ú ©V¨ªº%¾²·N»�©
Ås¨ª·§»1æû®�¨,©È´qÉÇ©²ÐÌºq³�Ås©Ï´SÐ�ÀS¨ª©²¼ ³�´ª©V¹ò·N¨6³�¨ª©J´qÉk©ÏÐ�ºª£¥»�±k¼×Ð$Ås·N¨Ë¾V·Nµ�ÛN©²µk£¥©²µk¾V©�æ Ø÷³§µ:´ªÉk©²Ð Ú ©
¾�ÉÊ³§µÇ¤N©V¹ £�Åö´qÉk©'ºFÐ�º,´q©²» £¥»�±k¼�©V»�©Vµ�´�³�´ª£¥·Nµ�¾V³§µkµk·§´�³§¾�Ék£¥©ÏÛN©'´ªÉk©V» ·N¨6£×Å÷´qÉk©Ö¦kµk¹k©²¨ª¼�Ð�£�µk¤
´q©²¾�Ékµk·N¼�·N¤§ÐJ¾�ÉÊ³�µk¤N©VºUæg®�¨,©P´ªÉk©V¨,©�¹k£×ô]©²¨ª©²µz´ú´q£�»È©²ºaÅs·N¨�ºq³�Ås©Ï´SÐ�ÀS¨ª©²¼ ³�´ª©V¹È¨ª©Vº,±n·§µkºª©²ºVÓk£ÿÑ ©�Ñ�Ó�³§¨,©
³§¼�¼ú¨,©Vº,±n·NµÇºª©Vº�©²ýz¦Ê³§¼¥¼×Ð�£¥»�±n·§¨,´�³�µz´ð³§µÇ¹/µk©V©²¹k©V¹ £�µò´ªÉk©Öºª³§»È©�´q£�»È©JÅs¨q³§»�©�æ Ò Å*´ªÉk©V¨,©Ö£�º
³ÈµÇ©V©V¹gÅs·N¨@?F´q¨,£ ³§¤N©�ÓBA�£�Ñ ©§Ñ×Ó�µk·§´�³§¼¥¼ ´ªÉk©Ë¨ª©Vº,±n·§µkºª©²º1¾{³§µ Ú ©ð³§¾²¾V·N»�±k¼¥£�ºªÉk©²¹g£�µg´ªÉk©6³{Û§©V¨q³�¤N©
·N¨Õ©²Û§©VµÌ´qÉk©�»Ö³�
Ç£�» ¦k» ´q£¥»�©§Ó ÔAÉk³�´Ë£¥µÇÅs·N¨,»Ö³�´q£¥·§µ$£¥º%´qÉÇ©�»�·NºF´ð£�»È±w·N¨F´�³§µ�´1´ª·g±k¨,·�Ûc£�¹k©§Ó
£�Ñ ©§Ñ×ÓzÔAÉÊ³�´*³�¨ª©A´qÉk©PÅ
³§£¥¼�ºq³�Ås©5¨,©Výz¦k£¥¨,©V»�©Vµ�´qºLÅs·N¨ú´ª£¥»�£¥µk¤�æ1��Ék³�´öÉk³§±k±w©Vµkº÷£×Å]´ªÉk©�¹k©V³§¹k¼�£¥µk©²º
¾{³�µkµk·§´ Ú ©Ë»�©²´�æ

� Ý�ÞiÝDC E½ä�óCäzë�$Êå�FA�Có>2§è��sâwóé$ÊóCã�áHG$ï�0ÖäJI-�>�së�äcîòäcówè�æ
®�¼�¼ Øö°C®%¯'±k¨,·c¾²©Vº,ºª©Vº*·§¨öÅs¦kµk¾Ï´q£¥·§µkºVÓc©I
c¾V©²±Ç´*´qÉk©%¶>=ËØ�Ås¦kµÇ¾²´q£�·Nµkº²ÓÇ» ¦kºF´*ÉÊ³§µÇ¹k¼¥©�³�´÷¼�©{³§ºF´
�kÛ§©Ë¹Ç£�ôn©V¨ª©²µ�´Æ��£�µk¹kº*·§ÅC´q£�»È£�µk¤6¾²·NµkºF´q¨q³�£¥µ�´qº²ÓÊ©I
c±k¨ª©²ºªº,©V¹$³�ºK?ML,N
OQPRP9ANº*£¥µ'´ªÉk©Õ¹k·�¾V¦k»�©Vµ�´{Ñ
°*Ék©²ºª©Ë¾V·NµkºF´q¨ª³§£¥µ�´qºA³�¨ª©%¤N£×ÛN©Vµ¸³§ºK?,³§¹Ê³§±Ç´q³ Ú ¼�©SA�¹k©V³§¹k¼¥£�µk©Vº²ÓcÔAÉk£�¾�É¸ÔL©Õ£¥µ�´q©²¨ª±k¨,©²´*´ª·�»È©V³§µ
¹k©V³§¹k¼¥£�µk©Vº ´ªÉÊ³�´C¹k©²±n©²µk¹ð¦Ç±n·NµÕ´qÉÇ©ú±k³§¨,´ª£¥¾V¦Ç¼ ³§¨ £�µkº,´q³§µk¾²©�þ
³§£¥¨n´q¨q³´{È¾�¾²·Nµ�´q¨ª·§¼�ºª£�´ª©��]·§ÅkØö°C®%¯
³§µk¹Ë´qÉk©ú±Ê³§¨F´q£�¾V¦k¼¥³§¨]Ås¦kµk¾Ï´q£�·Nµ Ñ>��
c¾²©V©V¹Ç£¥µk¤%³A¹k©V³§¹k¼¥£�µk©�£¥µk¹Ç£¥¾{³�´q©Vº8©²£�´qÉÇ©V¨C³PÅs¦kµÇ¾²´q£�·NµÕÅ
³§£¥¼�¦k¨ª©
·N¨A³§µ¸©I
c¾²©V±Ç´ª£¥·NµÊ³�¼iºª£�´ª¦Ê³�´ª£¥·Nµ Ñ
°*Ék©Ö¹Ç©{³§¹k¼�£¥µk©²ºË³§¨ª©�¹k©Vº,¾V¨,£ Ú ©V¹/£�µÌ´ªÉk©�Ås·§¼¥¼¥·�ÔA£�µk¤½¼¥£�º,´{Ñ�°*Ék©Èµk·§´�³�´q£¥·§µGSUTL£¥ºË·N¦k¨Õ·�ÔAµ

³§µk¹¸£¥º*¦Çºª©V¹g¼ ³�´ª©V¨÷£�µ½´qÉk£�º*ºª©V¾Ï´q£�·Nµ Ñ

å =²ó>�Æè��È$Êå&�&B�$Çè��
âwó�è��ÿîòä þÈSUTWVSTYX���­a°*Ék©�¹Ç©{³§¹k¼�£¥µk©*Ås·N¨ú¾V·§»È±k¼�©²´ª£¥µk¤Õ´qÉk©5£¥µk£×´q£¥³§¼¥£�3{³�´ª£¥·NµË·§Å
³ Ås¦kµk¾Ï´q£�·Nµ Ñ

å ì éC�iè�ãCâ[ZÈó è��ÿî:ä þÈS]\D^`_`X&��­e°*Ék©5¹k©{³�¹k¼¥£�µk©*´q·ËºªÉz¦Ç´q¹Ç·�ÔAµ�³Ë±k¨ª·�¾V©²ºªºö³�ÅÆ´q©²¨ú¨,©V¾²©V£�Û�£�µk¤
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QXNYLZG^gK[&]�¸M[KhlG^]_]`[&]_a�¤Cw�¸Æµ<[bmVgKG^]_a�§K2�HIdIdJHIUVgKaS§�NKUVmËµ�GimVmVHJUVg�§9Q^HJL_G^m�GXNK]`dIHIGi] ¦ §�nAL�NKg&Gi]�NPUVm
û�NPRjGidISVQ;Ê~�«nkL�Nv��pJ§~nkLZN�p&x]�>Q^[KUVQ^dJSVmVG^m$LZcONYL�ª&x�s/G^]_QiG^UqL�[Ph�G^]`]_[&]`a,HJU$L_cVG�NPHI]�LZ]_N]4�Q
a�¸ka(LZG^Rª¤owONKa_GimT[&U�NKUTNPUONKdt¸ka`HIa�[Kh Í x ¾ HIUVQiHImVGiUAL_a ¦ ±pGi]_GyQXNKSWa_G^m�wR¸>HJUVa_S}4�QiHIG^UqL�NPL`LZG^UqL_HI[&U�§
UV[&UW]_G^Qi[&g&UVHvLZHJ[&U�[Kh�Q^[&U}
VHIQiLS§2NKUVm�c`SVmVgKRjGiUAL�Gi]_]_[K]_aS®

µ�GimVmVHJUVg�� µ<G^mLpq�o�bQi[&UVQidISVmVGim�L_cONPL9R�NPUR¸�[KhWL_cVG�Gi]_]`[&]_a�cVG�NKUONKd½¸d0^G^m�Q^[&SWdIm>cON�À&GywtGiG^U
N�À&[&HJmVG^m�wR¸eG©��GiQiLZH½À&GuR�[&UVHvLZ[&]`HIUVg�[PhlLZcVGj]ZNKmVNK]�a`Q^]`G^G^U�NPUVm�HJUVQ^[&R�HIUWg�
VHIg&cqL�sV]_[&gK]_G^a`a
a`L_]_HJsVazNKUVm�w�¸�SVa`HIUVg7LZcWG4HIUWho[&]`R�NYLZHI[KU�LZ[7SWstmONYLZG<a_HvLZSONPL_HI[&UTN6±pNK]`G^UVGia_aS®y¥2NKHJdISV]`GpHIU�R�[&Ub�
HJL_[&]_HJUVg�NKdJL_HJLZSWmVG4§AcVG^NKmVHIUWg�§WNPUVm�
OHIgKcAL�sONPL_c�±pNKaldIHJa`L_G^m�NKR�[&UVg}LZcWG�QXNKSWa_G^a4[Ph�Q^[&UqL_]_[&dJdIG^]
G^]`]_[&]�HImVGiUAL_Ht¢OGim�w�¸�Á,[K]_]_HJa_[&UMNPUVm¬÷�]`HIg&cqLÈ�BÁ,[K] ��po�¡HIU�NKUMNKUONKd½¸ka_HIa~[Kh�N�ÀbHINPLZHJ[&U�a_NPhoGiLU¸
]_Gist[K]`LZHJUVgTa]¸ba(LZGiR{]_GiQ^[&]`mVaS®�Ä�QiQ^[&]`mVHIUWgTLZ[ µ<G^mVmVHJUVg�§kLZcVG�a`G^Qi[&UVm�g&]_G^NPLZGia`L4a`[&SV]_QiG}[Kh9NKHI]
LZ]_N]4�Q�Q^[&UqL_]_[&d¡Gi]_]`[&]K¤BNPh�L_G^]�Qi[&R�RTSVUVHJQXNPL_HI[&U ¦ ±pNKa7LZcVG�R�HIa`HImVGiUAL_Ht¢OQ^NPLZHJ[&U�[K]7RjHJa_SVa`GT[Kh
]ZNPmONK]zmONPLZN�¤ Í ÇJ®�ª>s/G^]`Q^G^UqL ¦ ®ÛÂp[&UqLZ]`[&dIdJG^]zmVGiwV]_HJG�¢OUVg�]_Gist[&](LZa�ho[&dJdI[6±<HIUVg}NPU�G^]`]_[&]zHJUVmVHIQ^NPLZG
LZcVNPL�Q^[&UqLZ]`[&dIdJG^]`aTLZcVGiRja`G^dtÀKG^a�NPL_L_]_HIwWSWLZG|HIUVNKmVGSºASONYLZG|HIUqLZGi]_sV]`GiLZNPLZHJ[&U�[Kh�]_NKmONK]�mONPLZN�NPa
w/G^HIUWgjN�Q^NKSVaZNPd�hCNKQiL_[&]4HIU Í9Í ® Ï stGi]_QiG^UqL�[Ph�L_cVG^HJ]4G^]_]`[&]_a%�­¥JÄ0ÄDp&x]�b®

µ�GimVmVHJUVg�NPdIa_[�Q^[KUVQ^dJSVmVG^m�LZcONYL��Px�s/G^]`Q^G^UqL�[Kh¡Gi]_]_[K]_a�HIU|a_HvLZSONPL_HI[&U�N�±pNK]_GiUVG^a`a�]_Gia_SVdvL
ho]_[KR�N>RjHJa_RjNPLZQ�c�w/GiLU±�G^G^U�L_cVG�Qi[&UqLZ]_[KdIdIGi]_ayG��bs/G^QiLZNPLZHJ[&UVa4NPUVm�±<cONPLlNKQiL_SONKdJdt¸�[kQ^QiSV]_]`G^m
HIUEL_cVG�NKHJ]_a`sONKQ^G|®Æ�4cWHIa�R�HIa_RjNPL_Q�cEwtGiQ^[&R�G^aTN�sV]_[&wWdIG^R ±<cVGiU�L_cVG�Q^[&UqL_]_[&dJdIG^]>hCNKHIdJa>L_[
®`¯�°V±�² ³�´¶µ(´¶² ·¹¸�²�´Bº�µ
»�¼P½�¾Yµ!¸¶³�¼Y¿yÀY³�¿�Á^¸�³�¼�²�µ`µ
»i´¶½�²�¼Yµ
º�Â�³«¸¶Á�ÃX³ÅÄC¾Y²�ÆKÀY³�¿iÁ^¸�´¶¾�Æ�º`Ä`Ç�ÄC»iÈpº(¸B³�Èlº`Ä�Â�³«¸¶Á�»�¾�¸
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Q^]`GXNPL_G�N}wVNKQ;ÊASVsjsWdfNKU�ho[&]¡cVNKUVmVdJHIUVg}NKdvLZGi]_UONPL_HtÀKGla_QiG^UONK]`HI[}G�ÀK[&dISbLZHI[KUVaS§q[&]�a`HIR�sVdt¸>hCNKHJdIa�L_[
SVs/mONPL_G�a_HvLZSONPL_HI[&UuN6±pNK]`G^UVGia_a4LZ[�HJUVQ^dJSVmVG�L_cVG�SVUVG`�bstGiQiLZGim,L_SV]_U�[Kh9G�À&G^UqL_aS®ÛÄ�U�G��WNKR�sVdJG
HIa�±<cWG^UjL_cVG<Q^[&UqL_]_[&dJdIG^]�G`�bstGiQiLZa�NKUjNKHI]`Q^]_NPh�L�[&]zNKUW[KLZcVGi]zQ^G^UqL_G^]zLZ[}L�N4ÊPG~N}Q^Gi]`LZNKHIU�NKQ�LZHI[KU
LZcVNPL¡HvL�hCNKHJdIa�LZ[�LZN4ÊKG|®�¯!U�[&UVGlQ^NKa_G|§&LZcVGpQ^[&UqLZ]`[&dIdJG^]9LZcV[&SWg&cqL�LZcVNPLzNKU�NPHI]_Qi]ZNPh�L�cONKm�NPdI]_G^NKm~¸
mVGia_Q^GiUVmVGim�NKa�cWG�NKmJÀbHJa_Gim�HJL}L_[,mV[~§�G�À&G^U�LZcV[&SWg&c�L_cVGj]_NKmONK]}a`Q^[&s/GjsWdfNKHJUVdt¸�mVHIa`sVdfN�¸&Gim
NKdvLZHJL_SVmVG�HJUWho[&]`R�NPL_HI[&UjHIUVmWHIQXNYLZHIUWgTLZcONPL<HvL<cONKm|UV[KL�� µ�GimLpq�t�b®

?A@�âB?�â�
 Ë í2¨YÌ�ÍDí2FOÎ
Ä\a_GiG^R�HIUVgKdt¸�dIH�ÊPG^d½¸�Q^NKSVa_G�[Kh/Q^[KUAL_]_[&dJdIGi]¡G^]`]_[&]`ayHJa¡HIUWQ^]_G^NKa_GimK±�[&]�ÊkdJ[qNKm�®¹÷�[&]�ÊAdI[qNKm�HJU�NKHI]
LZ]_N]4�Q�Q^[&UqL_]_[&d&HJa�[Kh�LZGiU7mVG^a`Q^]`HIw/G^m>HIU�LZGi]_R�a�[KhALZ]_N]4�Q�Q^[&R�sVdIG`�bHJLU¸9§�HJUVQ^dJSVmVHIUWgla_SVQ�c}hCNKQ�LZ[&]`a
NKa>UASVRTw/G^]�NKUVm�LU¸ks/G�[Kh4NKHI]`Q^]ZNYh�L�§�a`LZN]4�UVg�§�GiRjGi]_g&GiUVQ^HJG^a�§¡NKUVmÅ±pG^NPLZcWG^]�� µ<[bmLp Í �b®�Ä�HI]
LZ]_N]4�Q�Qi[&UqLZ]`[&dAHIa9]_G^UW[,±<UWG^m�ho[&]9HJL_a�cVG^Q�LZHIQ�NKUVm�a`L_]_G^a`a`hoSVdkG^U�ÀkHI]`[&UVR�G^UqL�§&NKUVm�N~]_G^NKa_[KUONKwVdJG
c�¸kst[KL_cVG^a`HIalHJayL_cONPL�G^]`]_[&]`apHIUWQ^]_G^NKa_G5±<HJL_c�±p[K]xÊAdI[qNPm�®�¯!UVmVGiG^m�§J±p[&]�ÊAdI[qNKmK±lNPalHIR�sVdIHJQXNPL_G^m
HIU,N)_�[Ka0Ä~UVg&G^dJG^a5Ä�HJ]_s/[&]`L©¤�_
Ä�Ï ¦ NKQ^QiHImVGiUqL�HJU ¾ pvp ¾ HIU�±<cVHIQ�c�NjmVGisONK]`L_HIUVg�Q^[KRjRTSbLZG^]
sVdINKUVG�±pNKa}sVdfNKQiG^mM[&U
LZcWG�]_SVU�±pN6¸MHJU
LZcVG�sONYLZcM[KhpN|dINKUVmVHJUVg�ò�n�Ä~HI]�Ç Í Ç!��÷ÈÁ¬ÁÇp�Ç]�m®
Ä�QiQ^[&]`mVHIUWg�LZ[�Á,[&]_]`HIa`[&U�NKUVm@÷�]`HIg&cqLD�BÁ,[K] ��p]�b§WcWGXN�ÀR¸@±�[&]xÊAdJ[qNKmuHJayL_cVG�]_G^NKa_[KUuQ^HvLZG^m�wR¸
RjNKU�¸@±<cV[�]`G^s/[&]`LpaZNPhoG�LU¸uGi]_]_[K]_aS®��4cVG~hCNKQiLlL_cONPLpR�NKU�¸ja_SVQ�c|Gi]_]_[K]_a4QXNPU�wtG�L_]ZNKQiG^muL_[�N
dfNPQ;Ê�[Kh/LZHJRjGidIHJUVG^a`a�¤oUV[KLzg&H½ÀbHJUVg7N�QidIGXNP]ZNKUVQiG4HIU�L_HIR�Gl[&]�hCNPHIdIHJUVg<LZ[7Q^[K]_]_GiQiLyN7UON�ÀkHIgqNYLZHI[KUONKd
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 p
s/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&c
LZcVGia_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
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HIa>]_GimVSVQiG^mE[&]>a_[KRjG�LZ]_N]4�QjHJa�RjNKHIUqLZNKHIUVGimMHIU�cW[&dImVHJUVg|sONPL`LZG^]`UVaS®�¯!U�NPmVmVHJL_HI[&U°§9QiG^UqLZGi]
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OHJQiL~NKdIGi]`L4L_cONPL�UV[KL_HJñOGia
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ONKa_cVGia�NuhoG�ù¤LZHJRjGia�LZ[|HIUWmVHIQ^NPLZG�L_cONPL}LZcWG
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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÷
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R�[&UVHJL_[&]_HJUVg�L_cVG}cONKUVmV[]��÷
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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^GjNKUVm
a_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]�HIU
L_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�wqü
ýkHIa`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\LZcVG
Qi[&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,NPUVm
a_sONPQ^HIUWg�NKHI]`Q^]_NPh�L�HJa�NKU
G 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�N
dfNP]_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�]_SVUqùpNXü
NKa`a_HIgKUVRjGiUqLZa�NP]_G�mWGiLZGi]_R�HIUVGim
NKSWL_[&RjNPL`�
HIQ^NKdIdvü,ho[K]}L_cVG�Q^[&UqL_]_[&dJdIG^]i÷�î4cVG^a`GuNKa`a_HIgKUVRjGiUqLZa>NK]_G�NKQ�LZSONPdIdJü�Q^[&R�sVdJGiLZGim�wqü
L_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^m
L_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
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[KL_cVG^]�NKmb�
ýkHIa`[&]_HJG^a�mVG^a`Q^]_HJwtGim\NKw/[�ý&GK÷¢î4cVG,sONKa`a_HJýKG�¥�%7nbî¬a`G^þASVG^UWQ^HIUWg�NKdIgK[&]_HvLZcVR�NKa_a`SVRjGia�LZcWG
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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[&U
NKHJmVa^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
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Q^[&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[KUVg
N�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_HIUWg
NPL!�,NKQ�c�xW÷��9õb÷e¥�HJýKG�NKdJL_HJL_SVmVG�dIGiýKG^dJa�ùpGi]_G|SVa`G^m

ÿ&ÿ�ª
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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



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

FL 370

FL 360

FL 350

FL 340

FL 330

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]_Gim
wAü�LZcWGT¥(%t%�ø/[&UVdvü|[&UVG�NKHJ]_sVdINKUVG
HIa~NKdJdI[�ùpGim�HJU�NKU�NK]_Q>wtG�L!ùpGiG^U
ùpN�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^GiUVm
LZ[�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^]_Gim
HIU|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
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FL 350
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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�øOHJhyNKU
NPHI]_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]`G
a_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�NKUVm
NKUenkî'%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 360
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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÷
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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<]ZNYLZG
HIajG�ðWNKQ�LZdJürG^þASONKd~LZ[ELZcWG
dIG^NXýbHJUVg�]ZNPL_G�Q^NKU�w/G>ho[&]`G^a`G^G^U�÷�$�GidfNXüka�NKUWm�hoSVG^d�wVSW]_U
NK]`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<cVGiU
Q^[&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]�HJU
LZG^]`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]_G
HIauNEdfNK]`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�[KU
mVG^dIN�ü�[KhycONXýkHIUVg�NudfNP]_g&GTmWHIa_sVNK]_HvL!ü�HJU
a_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&÷

ÿ��Kª



î<ú�%���Ü0´ % 2 � $ 6
xW÷Wõ +A�]pWÿ +FSKxq� +q�vpWÿ +TS&xq� �>S*+Ì�
ÿ +FS*Sq� +FS>+FS +TSTSq� +TS*+FS �>SFJ*S
� +Rõ]�FJ +Rõ]p�� +�õv�FJ +�õvp�� �M+T+�J
S õ*S*S�p õ*S9õKx õ>STS�p õ>S�õKx �Pª�p&ª
+ ªq�Px�õ ªq�kÿ�ª ª&�Kx�õ ª&�bÿ�ª S9õ*S�õ

î�NKwVdJG�ÿ�xW�6%~ýKG^]_NKg&G�¥2SWG^dI2pSW]_U�HIU3ó>NPdIdI[KUVapho[&]Y$�H	��Gi]_G^UqL~nbs/G^GimVa^÷
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Different Speeds¶
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¥�HJg&SV]_G0+Wÿ&�6%~ýKG^]ZNPg&G�$�G^dfNXüjho[&]4%�HJ]_Q^]_NPh�L4ù<HJL_c�$�H��tG^]_GiUqL~nbstGiG^mVai÷
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Different Speeds¶
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¥�HJg&SV]`G�+A�b�6%�ý&G^]_NKg&G�¥OSVG^d&�p[&UWa_SVR�sWLZHJ[&U�ho[&]4%�HJ]_Qi]ZNPh�Llù<HvLZc�$�H��tG^]`G^UqL~nbs/G^G^mWa

ÿ��TJ



5�¸ ¹W(�$K¬3(�$ �#�Z¬3®`�dº÷®z"%$.��'5(!¶

î4cVG
L!ükstGia|[Kh}ho[&]_RjNKd~NKUVm¢HIUWho[K]_RjNKd~R�[kmVG^dJHIUVg�NKUVm¢NKUONPdJüka_HJaumVG^a`Q^]`HIw/G^m$HIU;LZcWG
sV]_G �
ýkHI[&SWa�a_GiQiL_HI[&UVauL_[&g&G�LZcVGi]�sV]`[�ýkHJmVG
N�Qi[&RjsW]_G^cWG^UVa`HJý&GMNPa_a_Gia_a`RjGiUAL�R�GiL_cV[bmW[&dI[&gPü&÷$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!ü
NPUONKdJüka`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,NKUVm
Q^[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�N
Q^[&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^UqL
NPUVm
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^m
G©4jQiHIGiUAL_dJü,ù<HJLZcW[&SWL7LZcWG�NKwVHIdJHJL!ü|LZ[uL_]ZNKQiG�mVG^a`HIg&U
hoG^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^÷
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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�Í
À���¿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�NKUVm
aZNYhoG
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�LZcVHJUVg
ùlNKa�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�c
ho[&SVUVm
L_[�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^HINPLZGim
ù<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�c
dJGiýKG^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!U
Qi[&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/G
LZcV[&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[&]_RjNKdJdJü
HJUVQ^dJSVmVG�HJUEa_SWQ�c�a`stGiQ^HvñOQXNPL_HI[&UWa^÷h$�G^a`HIg&U�G^]_]`[&]_a�R�NXüe]_Gia_SVdvL
ù<cVGiU$ù�G
G^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^m
HJU�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�÷
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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�NKUWm
aZNPhoG�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]`ü
cON]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�c
dIGiýKG^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�NPUVm
LZcVG�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�LZGim
wAü�HIR�sVdIGiRjGiUqL�NPL_HI[&U
HIa`a_SVGia^÷|î4cVGjdI[�ùpGia`L�L!ùp[�dJGiýKG^dIa>sV]`[�ýkHJmVGjL_cVGjHJUWho[&]`R�NPL_HI[&U
UWG^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
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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]_RjNKdIdvü
N,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^m
LZ[�HIUqLZGig&]ZNYLZG�w/[KLZc
L!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`LZGim
QXNKU�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^m
HJU,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�c
NKa<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^m
LZ[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�ü
mV[|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�
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ho[&]yLZcONPLpsV]_[KwVdIGiR£a`[&dJýkHJUVg�sV]`[bQiG^a`a^÷zû�Llù<HIdJd/NKdIa`[�]_GiþASVHI]`G�UVGiù$ho[&]`Rjay[Kh9NKwVa(LZ]_NKQiL_HI[&U�NPUVm
ýkHIa`SONKdIH�0XNPL_HI[&U�L_cONPL�NKdIdJ[�ù�mVG^a`HIg&UWG^]_a�LZ[jSVUVmVGi]_a`LZNKUVmMNKUWm
NKUONKdvüd0^G>a`üka`L_G^R�a�ho]_[&R¬mWH��tG^](�
G^UqLjýbHJGiù<s/[&HIUqL_a^÷$¥�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
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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~NKU
NYL_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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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

Ù+Þ7?



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
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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
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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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