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L Ð â5ÐSP �w³:Æ}·¹Ç_Á�ºd»É¶�·¹Æ�»¼Ùd¸�·¹»¼Ç:Á�ÖÞ¸dÁdÈÄ·¾»¼Ç_ÁÂÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ T
L Ð â5ÐUQ ò®Ç_Á5Å�°ÄÆ�·¹¸5Æ¾Ùv³Ë·¾»É´:°3æBç�è ÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ V
L Ð â5Ð × Í�Á5ÖÞÆ¹³ËÆ¾°½º�ºd»é´_°½Æ�Ó_°½Á5È½°½¶ ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ V
L Ð â5ÐUT Ê|ÇË·Ñ³:ÒóÈÄÆ¾Ç_¶�¶[¶�°½È�·¹»¼Ç:Á Ð�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ LWL
L Ð â5ÐUV ø�³:ÈÄ·¾Ç_Æ¾»X�µ³Ë·¾»¼Ç_Áz³:Á5º�Æ�°½ÁdÇ:Æ¾ÏK³:Ò¼»X�µ³Ë·¾»¼Ç_ÁK¶¾Èµ³ËÒ¼°½¶ ÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ L Ø

L ÐRO è�Õ�Áv³:Ï�»¼ÈÄ¶?Ç:Ö|Ï!¸dÒÉ·¾»éêmÅv³:Æ�·¾»¼ÈÄÒ¼° ÷ Áv³:Òó¶}·Ñ³Ë·¾°�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ L O
L ÐSP Êe°½¶}·�Ç:ÖOæBç�è�¸5¶¾»¼Á5Ó�¯ ¿)Ã�°Ä·¾¶�°Ä´_°ÄÁ4·¹¶.Ð�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ L Q
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Ø�Ð L Í�Á4·¹Æ�Ç�º5¸dÈÄ·¾»¼Ç_ÁsÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ L V
Ø�Ð Ø çu²v³ËÆ¹³:È�·¹°½Æ�»¼¶}·¹»¼ÈÄ¶�Ç:ÖOøv°ÄÆ¾Ï�»¼Òð³ËÙÔ³:È½ÈÄ°½ÒÉ°½Æ¹³�·¹Ç_Æ�¶IÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ L V

Ø�Ð Ø�Ð L î�ÈÄÈ½°½ÒÉ°½Æ¾³Ë·¹Ç_Æ�ÈÑ²v³Ë»¼Á ÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ L V
Ø�Ð Ø�Ð Ø �hÆ¾Ç�ºd¸dÈÄ·¾»¼Ç_Á�Ç:Öw³:Á4·¹»ÉÅdÆ¾Ç:·¾Ç_ÁsÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ø:à
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Ø�Ð Ø�Ð â Ê?²5°�Êe°Ä´Ë³Ë·¾Æ¾Ç_Á ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�Ø_Ø
Ø�Ð Ø�ÐUO Ê?²5°�Êe°Ä´Ë³Ë·¾Æ¾Ç_Á�Ò¼¸dÏ�»¼Á5Ç_¶¾»é·�ÕDÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�Ø:â

Ø�Ð â Ê?²d°3ç�èãø8Í�ÍÜº5°Ä·¹°ÄÈÄ·¾Ç_Æ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�ØWP
Ø�Ð â5Ð L í�´:°½Æ�´�»É°Ää ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�ØWP
Ø�Ð â5Ð Ø ÊeÆ¹³ËÈÑÝ�»ÉÁdÓ�¶�Õ�¶�·¾°½Ï�¶�Ð�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�Ø�Q
Ø�Ð â5Ð â ç�³ËÒ¼Ç_Æ�»¼Ï�°Ä·¹°ÄÆ�¶�Õ�¶}·¹°½Ï�¶ ÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð~â4Ø
Ø�Ð â5ÐUO ß�¸dÇ_Á�¶�Õ�¶�·¾°½Ï�¶�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð~â�P
Ø�Ð â5Ð�P ÊeÆ¾»ÉÓ_Ó_°ÄÆ�³:Ádº�ºv³Ë·Ñ³ ³:ÈÄïF¸d»¼¶�»É·¹»ÉÇ_ÁÔ¶�Õ�¶}·¹°½Ï�¶UÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð~âWV
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â5Ð L Í�Á4·¹Æ¾Ç�ºd¸dÈ�·¹»ÉÇ_Á ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�O4â
â5Ð Ø  hÒ¼°½È�·¹Æ�Ç_Ád¶?ÐBÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�O4â

â5Ð Ø�Ð L  hÒÉ°½ÈÄ·¾Æ¾Ç_Áz·¹Æ�»¼Ó_Ó:°½Æ¾¶ Ð�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�O4â
â5Ð Ø�Ð Ø  hÒÉ°½ÈÄ·¾Æ¾Ç_Á�È½ÒÉ¸d¶�·¾°½Æ�»¼ÁdÓ ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�OgP
â5Ð Ø�Ð â çuÇ:Æ¾Æ¾°ÄÈÄ·¾»¼Ç_Ád¶ Ð�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�O�Q
â5Ð Ø�ÐUO  hÒÉ°½ÈÄ·¾Æ¾Ç_Á�Ó_°ÄÇ_ÏK°�·¹Æ�»¼Èã³:Á5º/ÝF»¼Á5°½ÏK³Ë·¹»ÉÈ(È½¸5·¾¶WÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�OF×
â5Ð Ø�Ð�P  hÒÉ°½ÈÄ·¾Æ¾Ç_Á�»¼º5°½Á4·¹» ÷ Èµ³Ë·¾»¼Ç_ÁÔÈÄ¸5·¹¶�Ð�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�O�T

â5Ð â � ¶�°½Ò¼°ÄÈÄ·¾»¼Ç_Á ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P L
â5Ð â5Ð L ß�»¼¶¾¶�»¼ÁdÓ¢·¾Æ¹³:Ád¶}´_°ÄÆ¾¶¾°�°½Ád°ÄÆ¾Ó:Õ7Mj�]ñh��À�â_àp"ã°?��NDÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P L
â5Ð â5Ð Ø � � �C��� Ú Æ�°½Ï�Çå´:³ËÒ ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P L

â5ÐUO á:°Ä·¾¶ Ð�ÐEÐBÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P_Ø
â5ÐROdÐ L á:°�·[»¼ºd°ÄÁF·¾» ÷ È½³Ë·¹»ÉÇ_Áz³:ÒÉÓ_Ç_Æ¾»é·¹²dÏ�ë5á:°Ä·�çuÒÉ¸ Ð�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P_Ø
â5ÐROdÐ Ø �ô³ËÆ¾»ð³ËÙdÒ¼°Ä¶?»¼Á�á:°Ä·ÑçuÒ¼¸ ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P:â
â5ÐROdÐ â á:°�·[°½Ád°ÄÆ¾Ó:ÕzÈÄÇ_Æ¾Æ�°½ÈÄ·¾»¼Ç_Á5¶ Ð�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�PhO
â5ÐROdÐUO 	 Õ�¶}·¹°ÄÏ2³Ë·¾»¼ÈB¸dÁdÈÄ°½Æ}·Ñ³:»ÉÁF·¾»¼°Ä¶�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P�T

â5Ð�P ìó¸dÏK»ÉÁdÇ_¶�»É·�Õ�Ï�°µ³Ë¶¾¸dÆ�°½Ï�°½Á4·�Ð�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P�T
â5ÐSQ Ê?²d°�� � �E� °�´_°½Á4·�¶¹³:Ï�ÅdÒ¼°zÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P�V

â5ÐUQ5Ð L èã³�·Ñ³:¶�°Ä·¹¶�Ð�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�P�V
â5ÐUQ5Ð Ø Ê?²5°�� � �E� °Ä´:°½Á4·(¶¾³:ÏKÅ5Ò¼° Ð�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð�Q_à
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â5Ð × çuÆ�Ç_¶¾¶[ÈÑ²d°½ÈÑÝzÇ:Ö|»¼Á5È½Ò¼¸5¶¾»É´:°�� ÅdÆ�Ç�º5¸dÈÄ·¾»¼Ç_ÁzÈ½Æ�Ç_¶¾¶[¶¾°ÄÈÄ·¾»¼Ç_ÁWÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Q4Ø

â5Ð ×�Ð L çuÆ¾Ç_¶�¶®¶�°½È�·¹»¼Ç:Á�ÖÞÇ_Æ�Ï!¸dÒ¼³>ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Q4Ø
â5Ð ×�Ð Ø Ê|Æ�»¼Ó_Ó:°½Æ?°?��ÈÄ»¼°½Á5ÈÄÕ ÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Q_â
â5Ð ×�Ð â  hÒ¼°½È�·¹Æ�Ç_Á/»Éºd°½Á4·¾» ÷ È½³Ë·¹»ÉÇ_ÁÔ°?��È½»É°½ÁdÈ�ÕoÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Q�O
â5Ð ×�ÐRO �M´:°½Æ�·¾°�Î�°��KÈÄ»¼°ÄÁdÈÄÕ�ÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Q4×
â5Ð ×�ÐSP î�ÈÄÈ½°½Å�·Ñ³:ÁdÈÄ°3È½³:Ò¼ÈÄ¸dÒð³Ë·¾»¼Ç_Á�ÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�QWT
â5Ð ×�ÐUQ ��³:ÈÑÝFÓ_Æ�Ç_¸dÁdº/°½¶�·¾»¼ÏK³Ë·¹»ÉÇ_Á�ÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�QWT
â5Ð ×�Ð × Í�ÁdÈ½ÒÉ¸d¶¾»é´_°�� � �E� Å5Æ¾Ç�ºd¸dÈÄ·¾»¼Ç_ÁzÈÄÆ¾Ç_¶�¶®¶�°½ÈÄ·¾»¼Ç_Á1ÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�×_Ø

â5ÐUT 	 ¸5ÏKÏK³:Æ�Õ ÐBÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�×:â
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OdÐ L Í�Á4·¹Æ�Ç�º5¸dÈÄ·¾»¼Ç_ÁsÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�×WP
OdÐ Ø çuÇ_Á5°?Ã�°�·[³:Ò¼Ó_Ç:Æ¾»É·¾²dÏ�¶KÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�×_×

OdÐ Ø�Ð L á:°Ä·[ºd° ÷ Ád»É·¾»¼Ç_Á5¶�Ð�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�×_×
OdÐ Ø�Ð Ø Ê?²d°E»¼Á5ÖÞÆ¾³:Æ¾°Äº�ñËÈ½Ç:Ò¼Ò¼»ÉÁd°µ³ËÆÜÅdÆ�Ç_ÙdÒÉ°½Ï�¶1ÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�×_×

OdÐ â ø�³:ÝË°�Ã�°�·¹¶�°Ä´:°½Á4·(Ó:°½Ád°ÄÆ¹³Ë·¾Ç_Æ�ÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�T_à
OdÐRO Ê?²d°E¶¾°ÄÅv³:Æ¾³Ë·¹»ÉÇ_ÁzÅ�ÇåäÜ°½Æ�Ç:ÖOá:°Ä·�çuÒÉ¸I³ËÒ¼Ó_Ç_Æ�»É·¾²dÏ ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�T L

OdÐROdÐ L Ê|°ÄÏKÅ5Òð³Ë·¾°ãºv³Ë·Ñ³ ¶¾°�·¹¶�Ð�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�T L
OdÐROdÐ Ø �-��ºd»¼¶}·¹Æ�»¼Ùd¸5·¾»¼Ç_Á5¶[ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�T_â
OdÐROdÐ â Ì[°ÄÈ½Ç_Á5¶�·¹Æ�¸dÈÄ·¾»¼Ç_Á�Æ¹³�·¹»¼Ç ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�T_â
OdÐROdÐRO �w³:Æ}·¹Ç_Á�êÉÃ�°Ä·[ÏK³Ë·¹ÈÑ²5»¼ÁdÓ ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�TWQ
OdÐROdÐSP á:°Ä·[¶¾°ÄÅv³:Æ¾³Ë·¹»ÉÇ_Á Ð�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�TWT

OdÐSP çuÇ_Ï�Åv³:Æ�»¼¶�Ç_ÁÔä�»É·¹²zºd» ��°ÄÆ¾°ÄÁF·[ÈÄÇ_Ád°E³:Ò¼Ó:Ç_Æ¾»é·¹²dÏ�¶1ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�V4Ø
OdÐSP�Ð L çuÇ_Ï�Åv³:Æ¾»É¶¾Ç_ÁÔä�»é·¹²/ß/»¼º��|Ç_»ÉÁF·[³ËÁdº 	 °½°½ºdìõ°Ä¶¾¶®È½Ç_Ád°E³:ÒÉÓ_Ç_Æ�»É·¹²5ÏK¶ÜÐ�ÐEÐ�ÐBÐEÐ�V4Ø
OdÐSP�Ð Ø 	 ÅdÒÉ»É·¾·¾»¼ÁdÓ ³ËÁdºzÏK°ÄÆ¾Ó_»ÉÁdÓ3ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�V_â
OdÐSP�Ð â Ê?²d°E¶¾°½Åd³:Æ¹³Ë·¾»¼Ç_ÁzÅaÇåäu°ÄÆ®Ç:ÖOß/»Éº¡�|Ç_»ÉÁ4·[³:Ádº 	 °½°Äºvìó°½¶�¶(³:ÒÉÓ_Ç_Æ¾»é·¹²dÏ�¶ Ð�ÐBÐEÐ�V�O

OdÐUQ 	 ¸5ÏKÏK³:Æ�Õ ÐBÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�V�P
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P�Ð L Í�Á4·¹Æ¾Ç�ºd¸dÈ�·¹»ÉÇ_Á ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð L à L
P�Ð Ø á:°Ä·[¶¾°ÄÅv³:Æ¾³Ë·¹»ÉÇ_ÁzÏK°�·¹²dÇ�º ÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð L à:â

P�Ð Ø�Ð L �hÆ�Ç�ÈÄ°½ºd¸dÆ�°�ÇËÖ|·¾²d°BÅv³:Æ�·¾Ç_Á�êéÃ�°Ä·�ÏK³Ë·¹ÈÑ²d»ÉÁdÓDÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð L à:â
P�Ð Ø�Ð Ø �|³:Æ�·¾Ç_Á�êéÃ�°Ä·[Ï2³�·¹ÈÑ²d»ÉÁdÓ¢°?��È½»É°½ÁdÈ�Õ ÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð L àWP
P�Ð Ø�Ð â 
ã»ÉÁd°½ÏK³Ë·¹»ÉÈµ³:Ò�ºd°½Åa°½Á5ºd°½ÁdÈÄ°UÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð L à�Q
P�Ð Ø�ÐUO ò[Ç_Æ¾ÏK³:ÒÉ»*�µ³�·¹»¼Ç:ÁsÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð L à�V

P�Ð â 	 ¸dÏ�Ï2³ËÆ�Õ Ð�ÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐBÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ�Ð LWL à
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î�ÐUOdÐ â è(°½Åa°½Ádº5°½ÁdÈÄ»¼°½¶[Ç_Á��~(ãÊÅ�®Í�î ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐEÐEÐEÐEÐEÐ�ÐEÐ�ÐEÐEÐ�ÐEÐ�ÐBÐEÐ L ×WP
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ª¬«7¯®�° L�±XL �³²�°�´Lµ¯¶·«7µ¹¸�º¯®-°x»½¼ ¾�¸À¿ÂÁÀÃÅÄ-µÆ«)Çx¾�È7«É¸�Ä�«Éµ�ÊÀË�«7º¯Ë�°Ì¼ ¾�¸½Ë�®�º¯¾Éµ¯»�Í Çxº¯¸j®-´Î®�Ä�µ�°x»+Ï4ÐÑ¼ °Ò¸�¶ÓÄ�¾�µ¯»
Ím»j¾�®�Ä-Ô¹®�Ä�µ�°x»+Ï"«Éµ¯ÔÕË�Ö¯¾�»�Êc»×ÍmÔ�«7»�Ö¯°ÒÔØ®�Ä-µ¯°x»cÏ ±

Ä�µ�Ê�Ö¯°ÚÙ�°Ò¸jÊcº�¸��«7Ê�Ä-ÈÉ°ÓÇx«É®�ÇÒº¯®�«©ÊcÄ�¾ÉµÛÐ�Ê�Ö¯°ÚÇx¾�È7«É¸�Ä�«Éµ�Ê�Ë�«Éº¯ËÉ°ÓÄ-»�«É®-»�¾ÆÙ¯¸c«7ÇÒÊcÄ-Ç/«É®�Êc¾ÆÇ+Ö¯°xÇ+Ü�Ê�Ö¯°ÚË�«Éº¯ËÉ°
Ä�µ�È7«É¸�Ä�«Éµ¯ÇÒ° ±�Ý ¾ÉÊ�°ÀÊcÖ�«7Ê¬ÊcÖ¯°ÞË�Ö�¾�»jÊàß¯°x®�Ô�»á»�Ö¯¾�âãµÓ_´×ÊcÖ¯°ÞÔ¯«É»�Ö¯°ÒÔÎ®-Ä�µ¯°Ò»àÄ�µäª¬«É�®�°�å ± åÀß�µ�«É®-®-´�Ç/«7µ¯Çx°Ò®
¾�º�ÊãÄ-µÕÙP°x¸�Êcº¯¸j�«7Ê�Ä-È�°ÂÇx«É®�ÇÒº¯®�«7Ê�Ä�¾�µæ«7ÊÞÊcÖ¯°Â°Òµ¯Ô ±

·X¸º¹L¸ä¹ çMè�ü�ýêéìë�í³ë�Ádîðïw¿EûHûWñ�íPý
ªÞÖ¯°Â�«É»jÄ�ÇÂÄ�Ô¯°x«Ó¾7¼�Ê�Ö¯°ä«7»j´L¶ÎÙÑÊc¾ÉÊ�Ä�Çò¼ ¸�°Ò°xÔ¯¾É¶óÄ�»ÀÊcÖ¯«7ÊãÊcÖ¯°Â°x¶ÓÄ�»j»�Ä-¾�µÆ¾É¼¬ÈLÄ�¸�Êcº�«7®ÛË�®�º�¾�µ¯»ã�´¹»jÊc«7ÊcÄ-Ç
Çx¾�®-¾�¸Þ»�¾Éº¯¸�ÇÒ°x»òÇx«Éº¯»�°Ò»ìÊ�Ö¯°xÄ-¸ìÇÒ¾�®�¾�¸ãÇ+Ö�«7¸�Ë�°Ò»ìÊc¾ òj®-°/«ÉÜ¹¾�ºÑÊ ûÓÄ�µ�Êc¾ÚÊcÖ¯°×»�º¯¸j¸�¾�º�µ¯Ô¯Ä�µ�ËÎÈ7«ÉÇxº�º¯¶ ± ªÞÖ¯°
Ä�µ�Êc°Ò¸c«ÉÇ�ÊcÄ-¾�µô�°�Ê�â½°Ò°xµõÔ�Ä�»jÊ�¸�Ä-¯º�Êc°ÒÔöÇ+Ö�«É¸�ËÉ°x»÷ÊcÖ_º¯»Ó�°ÒÇx¾�¶Ó°x»÷Ê�¾øP°¹â½°x«ÉÜÉ°Ò¸·«©ÊÚ»�Ö¯¾�¸�ÊÓÔ¯Ä�»�Ê+«Éµ¯ÇÒ°x» ±
ªÞÖ¯Ä�»ÂÄ-»×Ä-µùÇÒ¾�µ�Êc¸c«7»jÊ�Êc¾Ø¿Âú³Ãû¾7¼½âãÖ¯Ä-Ç+ÖùÊcÖ�°ÎÄ-Ô¯°/«ÕÄ�»�ÊcÖ�«©Ê�Ê�Ö¯°Ó¾�¯»�°Ò¸jÈÉ°xÔôÇ+Ö�«É¸jË�°·¾7¼À°x®-°xÇ�Êc¸�¾ÉµùÄ-»
»�¶Î«É®�®-°x¸ü«©Ê�®-¾�µ¯ËãÔ¯Ä-»jÊ+«7µ¯Çx°Ò»�P°xÇx«Éº¯»�°"¾É¼¯»jÇx¸j°x°xµ�Ä�µ¯Ëì¾É¼�ÄýÊc»W°x®-°xÇ�Êc¸�Ä-Ç³Ç+Ö�«É¸�ËÉ°"�´�È7«ÉÇxº�º¯¶þÙ�¾É®�«É¸jÄ�ÿ/«©ÊcÄ�¾Éµ ±
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� µ¯Ô «7ÊìÊcÖ¯°×°xµ¯Ô ¾É¼¬ÊcÖ¯°×®�¾�µ¯ËÎÔ¯Ä�»�Ê+«Éµ�Çx°äÄ-µØÊcÖ�°äË�®-º¯¾�µ ß¯°x®�Ô ÐPÊ�Ö¯°ä¼ ¾�¸jÇx°äP°xÇÒ¾�¶Ó°x»Ì¶äº¯Ç+Ö »jÊ�¸�¾�µ¯ËÉ°x¸
Í Çx¾�µ�ß¯µ¯°x¶Ó°xµ�Ê4Ï ± � ÊÌ»j¾�¶Ó°×Ô¯Ä-»jÊc«Éµ¯Çx°7Ð�Ä-Ê§�°ÒÇx¾�¶Ó°x»§°/«7»�Ä�°Ò¸§Ê�¾·¶Î«ÉÜÉ°�µ¯°�â��_º�«É¸�Ü_»Ì«Éµ¯Ô�«7µ_Ê�Ä��_º�«É¸jÜ_»xÐ
âãÖ¯Ä-Ç+Ö ÇÒ¾�¶)¯Ä-µ¯°ÓÊ�¾ ¼ ¾�¸j¶ Ö�«ÉÔ¯¸j¾�µ¯»ÒÐ¬ÊcÖ�«7µùÊc¾ ÜÉ°Ò°xÙôÙ¯º¯®-®�Ä-µ¯ËÕ«ÉË�«ÉÄ-µ¯»jÊÂÊcÖ�°Î°�È�°x¸���Ä-µ¯Çx¸j°/«É»jÄ�µ¯ËØ¼ ¾É¸�Çx° ±
ªÞÖ�«©Ê³Ä�µ¯Ô¯Ä-Ç/«7Ê�°x»áÄ-»�¾�®�«7Êc°ÒÔ��Lº¯«É¸�Ü_»¤«É¸�°Þµ�°ÒÈ�°Ò¸"¾É¯»�°Ò¸jÈ�°ÒÔ·Ä-µÓ¾Éº¯¸á°��ÑÙP°x¸�Ä-¶Î°Òµ�Ê+«É®¯®-°ÒÈÉ°x® ±�� µ¯Ô¯°x°ÒÔÛÐ�ÊcÖ¯°Ò¸�°
Ä-»½µ¯¾÷°�ÈÑÄ-Ô¯°xµ�Çx°òÊc¾)ß¯µ¯ÔÆ«)»�Ä-µ¯Ë�®�°��_º�«É¸�ÜÓÄ�µ·»�Ç/«©Ê�Êc°Ò¸�Ä-µ¯Ë÷°��ÑÙP°x¸�Ä-¶Î°Òµ�Êc» ±¤Ý ¾ÉÊc°ÌÊ�Ö�«7Ê"ÊcÖ¯°Â«É»�´L¶ÎÙ�Ê�¾ÉÊcÄ-Ç
¼ ¸j°x°xÔ�¾�¶ Ä-»�Ô¯°x»jÇx¸�Ä-�°ÒÔù�´�Ê�Ö¯°ÚÙ�°Ò¸jÊ�º¯¸��«©ÊcÄ-ÈÉ°Ó¿ÂÁÀÃ)Ð âãÖ¯Ä�®-°äÊcÖ�°ÓÇÒ¾�µ�ß�µ�°x¶Ó°xµ�Ê�Ä�»�µ¯¾ÉÊ�«¹¸j°x»�º�®-ÊÂ¾É¼
Ê�Ö¯°ÂÙ�°Ò¸jÊcº�¸��«7Ê�Ä�¾�µ ±·�¸ä¹L¸�� � ��À�À�ÁÂÀ0¾ îüí"��é��ÂÁ»À0¾
� ÇxÇx¾É¸�Ô¯Ä-µ¯ËÎÊ�¾·ÊcÖ¯°×Ä�Ô¯°x«Î¾É¼áÊ�Ö¯°)«7»j´L¶ÎÙÑÊc¾ÉÊ�Ä�ÇÂ¼ ¸�°x°ÒÔ¯¾�¶ «Éµ¯ÔØÇx¾�µ�ß¯µ¯°x¶Ó°xµ�Ê/ÐÛ«ÎÙP°x¸jÊ�º¯¸�¯«7ÊcÄ-¾�µØ»j°x¸�Ä-°x»
Ä-µ ¿ÂÁÀÃ Ä�»Â¸�°ÒË�º¯®�«7¸�Ä�ÿÒ°xÔøÄ�µ�Êc¾Õ«ÆÔ¯Ä�¶Ó°xµ�»�Ä�¾Éµ¯®�°Ò»�»ÂÙ¯Ö�´L»�Ä�Çx«É®��_º�«Éµ�ÊcÄýÊ�´£4��ÒÍ! #"�Ï�ÐüâãÖ¯°Ò¸�°ÎÊ�Ö¯°%$��ÒÍ! #"4Ï
Ô¯°ÒÇx¸j°/«É»j°x»ÞâãÄ-Ê�Ö¹Ä�µ¯ÇÒ¸�°/«7»�Ä�µ�Ë÷¾É¼& " ± � ÇÒº�Ê'�f¾)(�¶Î«É»j»À»�Çx«É®�°�* " Ä�»½¸j°+�_º¯Ä-¸�°xÔ¹Ê�¾÷¸�°x¶Ó¾�È�°�º¯®ýÊc¸�«�ÈLÄ-¾�®�°�Ê
Ô¯ÄýÈ�°Ò¸�Ë�°Òµ¯Çx°Ò»×«©Ê�®�¾�â, �"Â¸j°xË�Ä-¾�µ�âãÖ¯Ä�Ç+Ö$Ä-»òµ¯¾ÉÊÂ«7¯®�°äÊ�¾Æ«ÉÙ¯Ù¯®ý´ «æÙP°x¸�Êcº¯¸j�«7ÊcÄ-¾�µØÊ�Ö¯°x¾�¸�´ ÍmÇÒ¾�µ�ß�µ�°��
¶Ó°xµ�Ê4Ï ±.- °ìÊcÖ_º¯»ÞÇ/«7µ¹»c«7¼ °Ò®-´Îº¯»�°òÊ�Ö¯°�Ù�°Ò¸jÊ�º¯¸��«©ÊcÄ�¾Éµ·ÊcÖ¯°Ò¾�¸j´æ«7ÊÀÖ�Ä�Ë�Ö/ #"�Í�«É»�´L¶ÎÙ�Ê�¾ÉÊcÄ-Çì¼ ¸j°x°xÔ�¾�¶æÏ ±
ªÞÖ¯°Æ¸j°xµ¯¾�¸j¶·«7®�Ä�ÿÒ°xÔ ÇÒ¾�º¯Ù¯®-Ä�µ¯Ë0$&�äÔ¯°ÒÙ�°Òµ¯Ô¯»Ó¾�µ1 �"Ó«Éµ�Ô2*3" ±4- Ö¯°Òµ Ê�Ö¯°Æ�«É¸�°¹ÇÒ¾�º¯Ù¯®-Ä�µ¯Ë$«©Ê5 �"6 *3"æÄ�»ÓÖ¯¾�®-Ô �´ Ô¯°Òß�µ�Ä�µ¯Ë « Ù�¾ÉÄ�µ�ÊÚÊc¾ »jº¯�Êc¸�«ÉÇÒÊÎÊcÖ¯° Ô¯Ä-ÈÉ°x¸jË�°xµ¯ÇÒ°x»$Í ¶Î¾É¶Î°Òµ_Ê�º¯¶ »�º��Êc¸�«ÉÇÒÊ�Ä�¾�µ
»jÇ+Ö¯°x¶Ó°�Ï87�Ð¤Ê�Ö¯°¹¸�°Òµ¯¾�¸�¶Î«É®-Ä�ÿx°ÒÔôÇx¾�º�Ù¯®�Ä-µ¯Ë9$&�xÍ: �"�ÏäÄ-»)°��ÑÙ¯¸j°x»�»j°xÔõ�´ Ê�Ö¯°Æ¸�°Òµ¯¾�¸�¶Î«É®-Ä�ÿ/«©ÊcÄ�¾ÉµùË�¸j¾�º¯Ù
°;�Lº¯«7ÊcÄ-¾�µùÍ!<>=Âú¤Ï�?  " æ@$&�æ@ " 6 A Í!$&��Ï 6 �CB � $ "� �DB 7 $�E��FHG)GIG � Ídå ± åKJ�Ï
âãÖ¯°Ò¸�°�ÊcÖ�°Âß¯¸�»jÊãÊ�â"¾·ÙP°x¸�Êcº¯¸j�«7ÊcÄýÈ�°ÂÇx¾L°;LÓÇÒÄ�°xµ�Ê�»§Ä-µ¹ÊcÖ¯° A �f¼ º¯µ�ÇÒÊcÄ-¾�µ£�NM � «É¸�°

B � 6PO�O �1Q*í ÚåRQTS � B 7 6 åRU O �õåWVZí ÚQTM)S " X Ídå ± åÉå¨Ï
ªÞÖ¯°�í Ú Ä�»äÊ�Ö¯°¹µ_º¯¶)P°x¸)¾É¼ì«ÉÇ�ÊcÄýÈ�°ZY_º�«É¸jÜ\[�«/È�¾É¸�»÷¾É¼ãâãÖ¯Ä-Ç+Ö ¶Î«É»j»)Ä�»×¶)º¯Ç+Öö»�¶Î«É®�®-°x¸ÂÊcÖ�«7µöÊ�Ö¯°
»jÇ/«É®-°] ± ªÞÖ�°§Ê�Ö¯Ä�¸jÔÎ«7µ¯ÔÓ¼ ¾Éº¯¸jÊ�ÖÓÇÒ¾Ñ°�LÓÇxÄ�°Òµ�Êc»3B " «Éµ¯Ô%B E Ä-µÚÊ�Ö¯° A �f¼ º¯µ¯Ç�ÊcÄ-¾�µÚ«É¸�°§«É®-»�¾ÂÜ_µ¯¾�âãµ ± ªÞÖ¯°
°^�¯«7ÇÒÊì«Éµ�«É®ý´_ÊcÄ�Çx«É® »j¾�®�ºÑÊcÄ�¾Éµ¹Ç/«ÉµÕ�°Â¾�µ�®-´æ»j¾�®-ÈÉ°xÔ «7ÊÞÊcÖ�°�®-¾�â½°Ò»jÊì¾�¸�Ô¯°Ò¸ÀÊc°Ò¸�¶ó«É»

$��ÒÍ! " Ï 6 åB � ®�µÛÍ! "�_ * " Ä�ÅEÆ Ï Ídå ± åWQ�Ï
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âãÖ¯°x¸j°·«7»×«7®�¸�°x«ÉÔ�´ ¶Ó°xµ�Ê�Ä�¾�µ¯°ÒÔÛÐ&*w¬@�® ¸�°xÙ�¸�°x»j°xµ�Êc»×ÊcÖ¯°Ó¯¸�°x«ÉÜ���Ô¯¾�âãµù»�Ç/«7®�°Ú¾É¼½Ê�Ö¯°ÓÙ�°Ò¸jÊcº�¸��«7Ê�Ä-ÈÉ°
ÊcÖ¯°Ò¾�¸j´¹âãÖ�Ä�Ç+ÖØ¸j°x»jÇxº¯°Ò»ìÊcÖ�°×Ô¯ÄýÈ�°Ò¸�Ë�°Òµ¯Çx°�¼ ¸�¾�¶ó®-¾�Ë�«É¸jÄ-ÊcÖ�¶ÎÄ-ÇìP°xÖ�«/ÈLÄ�¾É¸ ± ªÞÖ�«©Êì»jÇ/«É®-°�Ê�´LÙ¯Ä-Ç/«É®-®-´·Ä�»§«
¼ °Òâ�¯ °;°ð¾�¸jÔ¯°x¸ãÔ¯°ÒÇxÄ�Ô�°xÔÕ_´æ°��ÑÙ�°Ò¸�Ä-¶Î°Òµ_Ê�» ±

ªÞÖ¯°x¸j°ÞÄ�»àµ¯¾Â«7µ�«É®-´_Ê�Ä�Ç/«7®L»j¾�®�ºÑÊcÄ�¾Éµä¼ ¾�¸�Ê�Ö¯°ÀÖ¯Ä-Ë�Ö¯°Ò¸à¾�¸�Ô�°x¸�<>=Âú ±�± ¾¨â"°ÒÈÉ°x¸ÒÐLÊ�Ö¯°À»jÊ�¸�¾�µ�Ë�Çx¾�º¯Ù�®�Ä�µ�Ë$���Í: �"�ÏáÇ/«ÉµÎ�°§Ù¯¸j°xÇxÄ-»�°Ò®-´ÓÔ¯°Òß¯µ¯°xÔ·¼ ¾É¸¤Ê�Ö¯°§ß¯¸�»jÊ"ÊcÄ-¶Î°Þ»jÄ�µ¯ÇÒ°ìÊcÖ�°ì»jÇ/«É®-°ìÔ¯°ÒÙ�°Òµ¯Ô¯°Òµ¯Çx°�Ä-»¤»jº¯Ù¯Ù¯¸j°x»j»�°xÔ
¾�È�°x¸"ÊcÖ¯°§âãÄ�Ô¯°ò¸�«Éµ¯Ë�°ì¾É¼& " ± � Ù¯Ù�¸�¾K�ÑÄ�¶Î«7Êc°ì»�¾�®-º�ÊcÄ-¾�µ¯»¤Ç/«ÉµæP°òÇx«É®�ÇÒº¯®�«7Ê�°xÔÎ_´ÎÔ¯°ÒÙ�°Òµ¯Ô¯Ä�µ�Ë)¾�µæÊcÖ�°
Ô¯Ä²(�°x¸j°xµ�ÊÞ¸j°xµ¯¾�¸j¶·«7®�Ä�ÿx«7ÊcÄ-¾�µÚ»�Ç+Ö¯°Ò¶Î°Ò» ± ªÞÖ¯°�¶Ó¾�»jÊ½Ù�¾�Ù�º¯®�«É¸"Ç+Ö¯¾�Ä-Çx°ò¾É¼üÊ�Ö�«7ÊÞ»jÇ+Ö¯°x¶Ó°x»ãÄ-»"Êc¾÷º�»�°òÊcÖ�°³µ´���»jÇ+Ö¯°x¶Ó°·¶¸UT¹ ± ªÞÖ¯°§«ÉÙ�Ù¯¸�¾K�ÑÄ�¶Î«7Êc°½»�¾�®-º�ÊcÄ-¾�µ)¾É¼PÊcÖ¯°ÀÊ�â"¾�®�¾L¾�Ù÷°ÒÈÉ¾�®�º�Ê�Ä�¾�µ)Ê�¾ÂÔ¯°Òß�µ�°�*�¬@�®�Çx¾�º¯®-Ô
�°

$&�xÍ: " Ï 6 åBpº�®�µüÍ! " _ * " »	¼ Ï�½ å]¾ B 7 ®�µWÍ: �" _ *�"»	¼_ÏBpº�®�µWÍ: " _ * " »	¼ Ï FÀ¿
Á ®-µ " ¶ ®�µüÍ: �" _ *�"»	¼_Ï�¹
®�µ " Í! " _ * " »	¼ ÏÃÂ�Ä X Í�å ± å O Ï

ªÞÖ¯°æÇÒ¾�µ¯»jÊc«Éµ�Ê�* »	¼ Ä-»)«É®-»�¾�¾�µ�°Î¼ º¯µ¯Ô¯«É¶Î°Òµ�Ê+«É®"Çx¾�µ¯»�Ê+«Éµ�Ê÷¾7¼ì¿�ÁÀÃ Ê�Ö�«7Ê)¶äº¯»jÊä�°æÔ�°ÒÊc°Ò¸�¶ÓÄ�µ¯°ÒÔ
¼ ¸�¾�¶ê°��ÑÙP°x¸�Ä-¶Î°Òµ�Êc» ±

Á½º¯¸�¸j°xµ�ÊÌP°x»�Êãß¯ÊÞÈ7«É®�º¯°Å¶�Æu¹W¾É¼�$&�À«7Ê§¶·«7»�»Þ¾É¼.ÇÅÄ-»

$&�ÒÍm³4È�Ï 6 J X å�åR��Q2É J X J�JIQuJ X Í�å ± åKM_Ï

Ê3ËmÌ>ËbÍ ÎÐÏ�Ñ�ë�í�Ò ñ#ÓdèLëÔÑ@Ó'Õ	Öìë�Ódí�Ò ï�Ö	Òòî ë�Ódí3Ò
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¼ º¯µ¯Ç�ÊcÄ�¾Éµ¯»3Ø�ÙÚ Í�ÛÝÜ8 �"�ÏàÇ/«7µÎP°ã¯¸�¾�º�Ë�Ö�Ê½¾�ºÑÊ³_´ÓÃ#=#Þ ��ß ÍmÃò¾�Ü_»�Ö¯ÄýÊcÿÒ°x¸f��=Â¸jÄ�P¾�È��bÞüÄ�Ù�«7Ê�¾�È�� � ®ýÊ+«É¸j°x®�®-Äs�ß «É¸jÄ�»jÄ1Ï"°�È�¾�®-º�ÊcÄ-¾�µÆ°+Y_º�«7Ê�Ä�¾�µ\¶��T¹�Ð

 "�à Ø ÙÚ Í�ÛÝÜ8 " Ïà  " 6�á�âäã 7å à�ææZç Ú â Í:$��ÒÍ! " Ï�Ü æ ÏyØ ÙÚ ÍèÛÝÜp " Ï Ü Í�å ± åRU�Ï

«7Êì«Éµ�´ÆßÔ�Ñ°xÔ�»jÇ/«É®-°é ± ªÞÖ¯°×¼ º¯µ�ÇÒÊcÄ-¾�µ¯» ç Ú â Í!$&�ÒÍ! #"�Ï�Ü æ Ïã«É¸j°�Ê�Ö¯° � ®-Ê+«7¸�°x®-®�Ä�� ß «7¸�Ä�»jÄàÍ ��ß ÏÞ»�Ù¯®-Ä-Ê�Ê�Ä�µ¯Ë
¼ º¯µ¯Ç�ÊcÄ�¾Éµ¯»'âãÖ�Ä�Ç+Öä¾Éº�ÊcÙ¯ºÑÊc»�Ê�Ö¯°½Ù�¸�¾��«7¯Ä�®-Ä-ÊcÄ-°x»Û¾7¼�ß�µ¯Ô�Ä�µ¯ËÌ«ìÙ�«É¸�Êc¾�µéêòÄ�µ×«ìÙ�«7¸jÊc¾ÉµëBàâãÄ-Ê�Öä«ã¼ ¸c«ÉÇ�ÊcÄ�¾Éµ
æ ¾7¼"Ê�Ö¯°Ú®�¾�µ¯ËÉÄ-Êcº�Ô¯Ä�µ�«7®�¶Ó¾�¶Ó°xµ�Êcº¯¶ ¾É¼¤ÊcÖ¯°ÚÙ�«É¸j°xµ�Ê�Ù�«É¸�Êc¾�µ ±5± «/ÈÑÄ-µ¯ËÆÔ¯°ÒÊ�°x¸j¶ÎÄ-µ¯°xÔ4Ø�ÙÚ ÍèÛÝÜp �"�Ïò«©Ê
«ÎË�ÄýÈ�°Òµ�Ä�µ¯Ù�º�Êò»jÇ/«É®-°ë #" 6  �"º ÐPÊcÖ¯°×°ÒÈ�¾É®�º�Ê�Ä�¾�µ °+Y_º�«7Ê�Ä�¾�µ�Çx«Éµ�P°)º¯»j°xÔ�Êc¾ÎÇx¾�¶ÓÙ¯º�Ê�°×Ê�Ö¯° ß Ã�²�ì�»
«7ÊÚÔ¯Äs( °Ò¸�°xµ�ÊÚÙP°x¸�Êcº¯¸j�«7ÊcÄýÈ�°Æ»�Çx«É®�°Ò»Å �"Î«Éµ¯Ô ®�«É¸jË�°x¸×ÈÉ«7®�º¯°¹¾É¼�Û ± ªÞÖ¯°�´öÔ¯¾$µ¯¾ÉÊÓÔ¯°xÙP°xµ�Ô ¾�µöÊcÖ�°
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«Éµ�Ô Ý Þ&ü Ç/«ÉµÕP°ò¼ ¾�º¯µ¯ÔÕÄ�µý<ã°Ò¼ ± ¶ ¡ ¹ ±¯ ¾�»�ÊÞ¸�°ÒÙ¯¸�°Ò»�°Òµ_Êc«7ÊcÄýÈ�°Â¶Ó°/«É»jº¯¸�°Ò¶Î°Òµ_ÊÀ¾É¼ ß Ã�²ùÄ�»À«)Ô�°x°xÙ���Ä�µ�°x®�«7»jÊcÄ-Çì®-°xÙ�Ê�¾�µ��fÖ�«ÉÔ¯¸j¾�µæ»�Çx«7Ê�Ê�°x¸jÄ�µ¯Ë
ÍmÃ �fþ Ï½»�Ä-µ¯Çx°ÂÊcÖ¯°� " °�È�¾�®-º�ÊcÄ-¾�µÆÄ�»ãÄ�µ¯Ô�°xÙP°xµ¯Ô¯°Òµ�ÊÌ¾É¼'ÊcÖ�°×º¯µ�¶Î°x«É»�º¯¸j°xÔ Ë�®�º¯¾ÉµÕÔ�Ä�»jÊ�¸�Ä-¯º�ÊcÄ-¾�µ ± ¯ ¾É»jÊ
¾É¼üÊ�Ö¯° ß Ã�² »j°ÒÊ�»ã«É¸�°�«/È7«ÉÄ-®�«É¯®-°Þº¯ÙæÊc¾×ÊcÖ¯°òµ�°��LÊ'��Êc¾u�f®�°/«7Ô¯Ä�µ¯Ë×¾�¸�Ô�°x¸�Í Ý ÞÝÞ'Ï"°ÒÈÉ¾�®�ºÑÊcÄ�¾Éµ¯»½¾É¼üÊ�Ö¯° �Cß
°;YLº¯«7ÊcÄ-¾�µ¯»ÀâãÄ-Ê�ÖÕÊ�Ö¯°�Ã �fþ ¾�¸ ³µ´ »jÇ+Ö¯°x¶Ó°x» ±

Ê�Ë�Ì>Ëmÿ �þí3Ò�é��ÝÑ�ë�Ö�Ñ@Õ�Ï¬ë�Ó������	��

Á½¾�¸j¸�°Ò»�ÙP¾�µ¯Ô¯Ä-µ¯ËìÊ�¾Ì«É»�´L¶ÎÙ�Ê�¾ÉÊcÄ-Çá¼ ¸�°x°ÒÔ¯¾�¶ð«7Ê'Ö¯Ä-Ë�Ö×¶Ó¾�¶Ó°xµ�Êcº�¶þ»�Ç/«7®�°x»½Ím»jÖ¯¾�¸�Ê¬Ô¯Ä-»jÊc«Éµ¯Çx°Ò»+Ï4ÐÉâ½°"Ö�«/È�°
Ä-µ�¼ ¸c«É¸j°xÔù»�®�«/ÈÉ°x¸j´l?%$��ÒÍ! #"�Ï�P°xÇÒ¾�¶Ó°x»)®�«É¸�Ë�°Î«7Êä®�¾�â ¶Ó¾�¶Î°Òµ�Ê+«ôÍ ®�¾�µ¯Ë Ô¯Ä�»�Ê+«Éµ�Çx°x»cÏ ± ß °x¸�Êcº¯¸j�«7ÊcÄýÈ�°
Ê�Ö¯°x¾�¸�´æÔ¯¾L°x»Þµ�¾ÉÊÞ¸�°Ò®�Ä�«É¯®�°ã¼ ¾�¸À®�«É¸�ËÉ°�$&��Ð¯»j¾÷ÊcÖ�«7ÊÀµ¯¾�µ¯ÙP°x¸�Êcº¯¸j�«7ÊcÄýÈ�°�¶Ó°ÒÊ�Ö¯¾ÑÔ¹¶äº¯»jÊÞP°�º¯»j°xÔ ± ªÞÖ¯°
Ä-¶ÎÙP¾�¸jÊc«Éµ�Êà®-¾¨â ¶Ó¾�¶Î°Òµ�Êcº¯¶���»jÇ/«É®-°½Ù¯Ö¯°Òµ¯¾�¶Ó°xµ�«�«É¸j°ÀÊcÖ¯°ãÇx¾Éµ�ß�µ¯°Ò¶Î°Òµ_Ê"«Éµ�ÔÓÖ¯«ÉÔ¯¸�¾Éµ¯Ä�ÿx«7ÊcÄ-¾�µ ± Á½¾�µ��
ß�µ�°x¶Ó°xµ�Ê½Ä-»¤Ê�Ö¯°§¸�°x»jº¯®-Ê"¾É¼áÍm®�¾Éµ¯Ëu��Ô�Ä�»jÊc«Éµ¯ÇÒ°�Ï¬Ù¯¸j¾�Ù�°Ò¸jÊ�´Ó¾É¼ü¿�ÁÀÃ)Ð�âãÖ¯Ä-Ç+Ö·Çx«ÉµæP°§Ê�¸�°/«©Êc°xÔÎ�´Î®�«7Ê�Ê�Ä�ÇÒ°
Ê�°xÇ+Ö¯µ¯Ä²Y_º¯°x» ± ß «É¸jÊ�¾�µ¯»ì¼ ¾Éº¯µ¯ÔØ¾Éµ¯®-´ÆÄ-µ ÇÒ¾�®�¾�¸���»jÄ�µ¯Ë�®-°ÒÊãP¾�º¯µ¯Ô »jÊc«7Êc°Ò»÷ÍmÖ¯«ÉÔ¯¸�¾Éµ¯»+Ï4Ð�»jÄ�ÿx°� å×¼ ¶ÕÐ�«7¸�°
¼ ¾�¸j¶ÎÄ-µ¯ËÕÖ�«ÉÔ¯¸j¾�µ¯» ±Ð� ¼Þâ½°·Ê�¸j´øÊc¾�»j°xÙ�«7¸c«7Ê�°·ÊcÖ¯¾É»�°æÙ�«7¸jÊc¾Éµ¯»äÄ-µ Çx¾�®-¾�¸f�f»�Ä-µ¯Ë�®�°�Ê�»jÊ+«©Êc°ÉÐ¬Ä-Ê)P°xÇÒ¾�¶Ó°x»
°Òµ¯°x¸jË�°ÒÊ�Ä�Ç/«7®�®-´Õ¼m«/È�¾�¸�«É¯®-°ÚÊ�¾ ÇÒ¸�°x«7Êc°Ú°��LÊ�¸c« Ù¯«É¸jÊ�¾�µ¯»xÐü¼ ¾�¸j¶ÎÄ-µ¯ËÆ«ÉÔ¯Ô�Ä-ÊcÄ-¾�µ�«É®�Ö�«ÉÔ¯¸j¾�µ¯» ±h± «ÉÔ¯¸�¾Éµ¯Ä�ÿx«T�
Ê�Ä�¾�µøÄ�»ÂÊcÖ�«©ÊäÙ�«7¸jÊc¾Éµ¯»äÙ¯¸j¾ÑÔ�º¯Çx°ÒÔ Ä�µù»�Ö¯¾�¸�Ê'�fÔ¯Ä�»�Ê+«Éµ¯ÇÒ°·Ä-µ_Ê�°x¸�«ÉÇÒÊ�Ä�¾�µ¯»Â¸j°x¾�¸jË�«Éµ¯Ä-ÿx°ÚÊcÖ¯°Ò¶Î»j°x®-ÈÉ°x»ÆÍm«Éµ¯Ô
¶)º�®-ÊcÄ-Ù¯®-´�ÏÞÊc¾Æ¶·«7ÜÉ°Ú¾�¯»j°x¸jÈÉ°xÔ Ö¯«ÉÔ¯¸�¾Éµ¯» ±ÓÝ ¾7Êc°÷ÊcÖ�«©Ê�ÊcÖ¯°ÚÖ�«ÉÔ�¸�¾�µ¯Ä-ÿ/«7Ê�Ä�¾�µ Ä-»Â«ÕÔÑ´Ñµ¯«É¶ÎÄ-Ç/«É®ÀÍm®-¾�µ¯Ë
Ê�Ä�¶Ó°x»�Çx«É®�°/Ï"Ù¯Ö¯°Òµ¯¾�¶Ó°xµ¯¾Éµ ¾É¼'âãÖ¯Ä-Ç+Ö µ¯¾Éµ¯Ù�°Ò¸jÊ�º¯¸��«©ÊcÄ-ÈÉ°Â¶Î¾LÔ¯°x®-»ã«É¸�°�¾Éµ¯®-´æ«�È7«ÉÄ-®�«É�®�°ò«©ÊãÙ¯¸�°Ò»�°xµ�Ê ±

Ê�Ë�Ì>Ë�� ��Òòï^Ñ�Ï�Ñ��Wñ ñ#Ó����ÝÑ����&Òòî��Wè
úàÈ�°Òµ Ä-µøÖ�Ä�Ë�Ö��f°xµ¯°Ò¸�ËÉ´�¾É¼"Ê�Ö¯°Ú»�Ö¯¾É¸jÊ'�fÔ¯Ä�»�Ê+«Éµ�Çx°Ú¸�°ÒË�Ä�¶Ó°ÉÐü®-¾�µ¯Ëu�fÔ¯Ä�»�Ê+«Éµ¯ÇÒ°Ú«É»�ÙP°xÇ�Êc»�¾É¼À¿�ÁÀÃ Ç/«Éµ�µ¯¾ÉÊ
P°¹Ä�Ë�µ�¾�¸�°ÒÔ ±1þ ¾É¼1ÊÚ¾�¸ÚÇÒ¾�®�®-Ä�µ¯°x«É¸äË�®-º¯¾�µô°Ò¶ÎÄ-»�»�Ä-¾�µöË�Ä-ÈÉ°x»ÚÄ�µÑ¼ ¸c«É¸j°xÔöÔ¯Ä-ÈÉ°x¸jË�°xµ¯ÇÒ°x»ÓÄ�µöÙP°x¸jÊ�º¯¸�¯«7ÊcÄýÈ�°
¿ÂÁÀÃ ± ÞWÄ-Ë�Ö�ÊéY_º�«7¸�Ü_»ÆÍ������ *w¬@�®àÏ�«É®�»j¾Ø®�°x«ÉÔ Ê�¾ØÔ¯ÄýÈ�°x¸jË�°xµ�Çx°x»÷Ä-µ ÊcÖ�°·®�Ä-¶ÎÄýÊ������ JôÍ ¶·«7»�»
»jÄ�µ¯Ë�º�®�«É¸jÄ-ÊcÄ-°x»cÏ ± � µÆ°���«É¶ÓÙ¯®�°ò¼ ¾�¸ÀÊ�Ö¯°Â»�¾É¼1Ê��7Çx¾É®�®�Ä-µ¯°/«7¸½»�Ä-µ¯Ë�º¯®�«É¸�ÄýÊ�´·Ä-»ÞÄ�®-®�º¯»�Êc¸c«©Êc°xÔ¹Ä-µÕ²¬Ä�Ë�º�¸�°)å ± å ±
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²¬Ä�ËÉº¯¸�°�å ± å�?Õú���«É¶ÓÙ¯®�°æ¼ ¾�¸)Ê�Ö¯°Æ»�¾É¼1Ê��7Çx¾É®�®�Ä-µ¯°/«7¸ä»�Ä-µ¯Ë�º¯®�«É¸�ÄýÊ�´ ± Ím«�ÏäÄ�»Ó«Éµö°^�¯«7¶ÎÙ¯®-°æ¼ ¾�¸Ú»�Ù�«7Çx°x®-Ä�Ü7°
¯¸c«7µ¯Ç+ÖÛÐ�«Éµ¯Ô Ím�Ï½Ä�»ã«ÉµÕ°���«É¶ÓÙ¯®�°ò¼ ¾É¸ÀÊcÄ�¶Ó°x®-Ä�Ü7°ò¯¸c«7µ¯Ç+Ö ±

- Ö¯°xµ «)Ë�®�º�¾�µ¹»�Ù¯®-Ä-Ê�»½¼ ¸�¾�¶ ÊcÖ¯°�Ä-µ¯Çx¾É¶ÎÄ-µ¯Ë)®�Ä-µ¯°ÚÍm«�ÏòÍm»jÙ�«ÉÇÒ°x®�Ä-ÜÉ°Â¯¸�«Éµ¯Ç+Ö¯Ä-µ¯Ë_Ï�ÐÑÊcÖ¯°�Ù¯¸j¾�Ù�«ÉË�«7Êc¾�¸
¼m«ÉÇÒÊ�¾�¸�å��! "â Ä-»Þ°��ÑÙ¯¸j°x»�»j°xÔ$«É»

 "â 6 ¾#" Ú "%$�Ídåò¾ Çx¾É»'&�Ï)( J X Í�å ± åR��Ï
ªÞÖ¯°ØÙ�¸�¾�Ù�«7Ë�«7Êc¾É¸Ó¼m«ÉÇ�Êc¾�¸Õå��! "â Ô¯ÄýÈ�°x¸jË�°x»æ«É»*"+$�� J Í »�¾É¼1ÊÎ»�Ä-µ¯Ë�º¯®�«É¸�ÄýÊ�´�Ï÷¾É¸,&�� JõÍ Çx¾�®-®�Ä�µ�°/«É¸
¾�¸Ú¶·«7»�»Ú»�Ä-µ¯Ë�º¯®�«É¸�ÄýÊ�´¯Ï ± � µ ÊcÖ�°ÕÇx«É»�° ¾É¼ìÄ�µ¯ÇÒ¾�¶ÎÄ-µ¯Ë0Y_º�«É¸�Ü�Ð¤ÊcÖ¯°ýY_º�«É¸�Üô¶Î«É»j»Î»jº¯Ù¯Ù¯¸j°x»�»j°x»æ»j¾�¶Ó°
Ô¯Ä-ÈÉ°x¸jË�°xµ¯ÇÒ°x»ÒÐ�¯º�ÊÞÄ-µ·ÊcÖ¯°�Ö�Ä�Ë�Ö��f°xµ¯°Ò¸�ËÉ´Î¸�°ÒË�Ä�¾Éµ·âãÖ¯Ä�Ç+ÖZY_º�«7¸�Ü·¶Î«É»j»�°x»ÞÄ-»Þ«É®-¶Î¾�»�Ê½µ�°xË�®-Ä�Ë�Ä-¯®�°7Ð�ÊcÖ¯¾�»j°
Ô¯Ä-ÈÉ°x¸jË�°xµ¯ÇÒ°Â»jÊcÄ-®�®Û¸j°x¶Î«ÉÄ�µ ±- Ö¯°xµÓ«�Ë�®�º�¾�µ÷»�Ù¯®-Ä-Ê�»�¼ ¸�¾É¶ ¾�º�Ê�Ë�¾�Ä-µ¯Ëò®�Ä-µ¯°�Í �ÏÞÍ Ê�Ä�¶Ó°x®-Ä�ÜÉ°"¯¸c«7µ¯Ç+Ö¯Ä�µ�Ë_Ï�Ð�Ê�Ö¯°ÞÙ¯¸�¾ÉÙ�«ÉË�«7Ê�¾�¸�¼m«7ÇÒÊc¾É¸
å��! �"Ú Ä�»Þ°^��Ù�¸�°x»j»�°ÒÔ$«É»

 "Ú 6 " â "+$�Í�åÐ¾ ÇÒ¾�»'&�Ï)- J Ü Í�å ± å ¡ Ï
âãÖ¯°x¸j°×Ê�Ö¯°×Ô�Ä-È�°Ò¸�Ë�°Òµ¯Çx°Ò»�«ÉÙ¯ÙP°/«7¸§âãÖ¯°Òµ�°xÄýÊcÖ¯°Ò¸ì°Ò¶ÎÄýÊ�Ê�°xÔÕË�®�º¯¾Éµ Ä-»ì»j¾É¼1Ê÷Í�" â ¾�¸#"%$+� J�ÏÞ¾�¸§âãÖ�°xµ
¾�ÙP°xµ¯Ä-µ¯ËÚ«Éµ¯Ë�®-°�&.� J ±� µ�¼ ¸c«É¸j°xÔôÔ¯ÄýÈ�°Ò¸�Ë�°Òµ¯Çx°Ò»Î«7®�»�¾$«7Ù¯Ù�°x«É¸)Ä-µ ÊcÖ¯°¹Ä-µ�Êc°xËÉ¸c«7Ê�Ä�¾�µù¾É¼§®�¾L¾�Ù Ô¯Ä�«ÉË�¸c«7¶Î»�¾É¼ãÈLÄ�¸jÊ�º�«É®"Ù�«É¸f�
Êc¾�µ�» ± ªÞÖ¯°äÄ-µ�¼ ¸c«7¸�°xÔ Ô¯Ä-ÈÉ°x¸jË�°xµ¯ÇÒ°x»òÄ-µ¯Ô¯Ä-Ç/«7Ê�°�Ô�°xÙP°xµ¯Ô¯°Òµ¯Çx°÷¾ÉµØ®�¾Éµ¯Ëu��Ô�Ä�»jÊc«Éµ¯ÇÒ°×«7»�ÙP°xÇÒÊÌ¾É¼¤¿ÂÁÀÃ µ¯¾7Ê
Çx¾�¸j¸�°ÒÇÒÊc®ý´¹Ô¯°Ò»�Çx¸jÄ�P°xÔÕ�´ÆÙ�°Ò¸jÊcº��«7ÊcÄýÈ�°�ÊcÖ�°x¾�¸�´ ± ªÞÖ�°�Ô�Ä-È�°Ò¸�Ë�°Òµ�ÊÌÙ¯¸j¾�Ù�«ÉË�«7Êc¾�¸j»ãÄ�¶ÓÙ¯®-´ÎÙ¯¸�¾ÉÙ�«ÉË�«7Ê�Ä�¾�µ
¾É¼ÂÙ�«É¸�Êc¾�µ�»¹¾¨ÈÉ°x¸¹®-¾�µ¯Ë Ô¯Ä-»jÊc«Éµ¯Çx°Ò» ± - Ö¯°xµ ÊcÖ�° Ô¯Ä�»�Ê+«Éµ¯ÇÒ°�P°xÇx¾É¶Î°Ò»¹Çx¾�¶ÓÙ�«É¸�«É¯®�°ÕâãÄ-Ê�Ö Ö�«ÉÔ¯¸j¾�µ
»�Ä-ÿx°�� åä¼ ¶ÕÐ@Y_º�«É»�Ä��f¼ ¸j°x°äÙ¯«É¸jÊ�¾�µ¯»Ì¾7¼áÙ�°Ò¸jÊ�º¯¸��«©ÊcÄ-ÈÉ°äÇx«É®�ÇÒº¯®�«7Ê�Ä�¾�µÕ«É¸j°äÇÒ¾�µ�ß�µ¯°ÒÔ'�7Ö�«7Ô¯¸�¾�µ�Ä�ÿx°ÒÔ�µ¯¾�µ��
Ù�°Ò¸jÊ�º¯¸��«©ÊcÄ-ÈÉ°x®ý´�Ð_«Éµ¯Ô÷Ê�Ö¯°xµÎ«ÉÙ¯Ù�«7¸�°xµ�Ê¤Ô¯ÄýÈ�°x¸jË�°xµ�Çx°x»"Ô¯Ä�»�«ÉÙ¯ÙP°/«É¸ ± ªÞÖ¯°Ò¸�°�¼ ¾�¸�°7ÐLâ"°ãÙ¯º�Ê"«�®�Ä�¶ÓÄ-Ê'Êc¾Âº¯»j°
ÊcÖ¯°ÂÙP°x¸�Êcº¯¸j�«7ÊcÄýÈ�°òÊ�Ö¯°x¾�¸�´¹Êc¾ÚÙP°x¸j¼ ¾É¸�¶ûÇx«É®�ÇÒº¯®�«©ÊcÄ�¾Éµ¯»ÀÄ�µ�Ê�¾ÚÊ�â"¾ÓÇx®�«7»�»�°Ò»ì¾7¼¬¾��»�°x¸�È7«É¯®�° ±
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Ç/«7µ¯Çx°Ò®Û�°�Ê�â½°Ò°xµÕ¸�°x«É® «7µ¯ÔæÈLÄ�¸jÊ�º�«É®PÇx¾�µ�Ê�¸�Ä��º�ÊcÄ-¾�µ¯»½¾É¸À«É¸j°ò¸�°Ò¶Î¾�È�°ÒÔ¹�´æÜ_Ä�µ¯°^�
¶Î«7ÊcÄ-Ç/«É®P¼m«ÉÇÒÊ�¾�¸�» ±

AB6DCFEHG'4JILKM6DNPO�9Q?�ªÞÖ¯°³Ä�µÑ¼ ¸c«É¸j°xÔ�»�°Òµ¯»�ÄýÊcÄýÈÑÄýÊ�´òÇx«ÉµÂ�°³«É�»�¾�¸j�°ÒÔ�Ä-µ�Êc¾ã«ÉµÂ¾�È�°Ò¸c«É®-®Éµ¯¾�µ���ÙP°x¸jÊ�º¯¸�¯«7ÊcÄýÈ�°
¼m«ÉÇ�Êc¾�¸ÀÊ�¾ÎP°�Ô¯°ÒÊ�°x¸j¶ÎÄ-µ¯°xÔÕ°��ÑÙP°x¸�Ä-¶Î°Òµ�Ê+«É®-®-´ ±

� µ °ÒÄ-ÊcÖ�°x¸òÇx«É»�°7ÐüÄ�µ�¼ ¸�«É¸�°ÒÔ�Ô¯Ä-ÈÉ°x¸jË�°xµ¯ÇÒ°x»Â¶)º¯»�Ê�P°÷¸�°xËÉº¯®�«É¸jÄ�ÿÒ°xÔ�Ô¯º�¸�Ä�µ�ËæÙ�°Ò¸jÊ�º¯¸��«©ÊcÄ-ÈÉ°)Ç/«7®�Çxº�®�«7Ê�Ä�¾�µÛÐ
°�È�°xµÕÊcÖ¯¾Éº¯Ë�Ö¹ÊcÖ¯°�´ÆÇ/«Éµ�Çx°x®W¾�¸À¼m«7ÇÒÊc¾É¸�Ä�ÿÒ°�Ä�µæÊ�Ö¯°Â°xµ¯Ô ±

Ê�Ë�Ì>Ë5R SÎíáëÔÏUTÓî�Ñ�í¤è�è è8�Wî ë�Ódí3Ò
Á½¾�µ�»�Ä�Ô�°x¸ÞÊcÖ¯°ÂÙ¯Ö�´L»�Ä-Çx»§Ù¯¸�¾LÇx°Ò»�»

õ 7 ÍV 7 Ï F õ " ÍV " ÏW� XôÍ! " Ï FZY Ü Ídå ± åKV�Ï

âãÖ¯°Ò¸�°� 7\[ " Ä�»5Mu��¶Ó¾�¶Ó°xµ�Ê+« ¾É¼§ÊcÖ�° Ä-µ¯Çx¾�¶ÓÄ�µ�Ë Ö�«ÉÔ¯¸j¾�µ¯»xÐwõ 7\[ " Ð]X Ô¯°xµ�¾ÉÊc°Ò»ÎÊcÖ�°Õ¾É¯»�°Ò¸jÈ�°ÒÔ Ö�«É¸jÔ��
Ù¯¸j¾ÑÇÒ°x»j»ÆÊ�¸�Ä-Ë�Ë�°x¸j°xÔ �´õÊ�Ö¯° Ù�«É¸�ÊcÄ�ÇÒ®�°�Ù�¸�¾LÔ¯º¯ÇÒÊ�Ä�¾�µ�»æ»�º¯Ç+Ö «É»_^`��Ç ¾�¸æÖ8acb/È_´D�7d�Ä�ËÉÖ_Ê/Y_º�b7¸�ÜQefa�Êc»
Ù¯¸j¾ÑÔ�º¯ÇÒÊ�Ä�¾�µ¯».bÉ»Úâ�a>dgd%bÉ» ± Ä-Ë�Ë�»�h�¾É»�¾�µ¯»Ó¾�¸ þ × þMi Ù�b7¸jÊcÄ-Ç>djaÕÙ�¸�¾LÔ¯º¯ÇÒÊ�Ä�¾�µ�»xÐ]b7µ¯Ô Ê�ÖDa Y »jÊkbÉµ¯Ô¯»
¼ ¾�¸#bÉµ�´ º¯µ¯¾lh¯»fax¸�ÈlaxÔøÙ�bÉ¸�ÊcÄ-Ç>dgaÒ»ìÙ�¸�¾LÔ¯º¯Ç>aÒÔmh�´ØÊcÖ8aäÇx¾Fdgd�Ä-»�Ä-¾�µ ±+n ÖDa� #"�Ä�»#bÎÊ�´LÙ¯Ä�Ç>bFdoaÒµDax¸jËÉ´ »�ÇcbJdga
âãÖ¯Ä-Ç+Ö×»jÙpaÒÇxÄýß�ax»üÊcÖ8a¤Ù�¸�¾�Ùqax¸�Ê�´Â¾É¼ÑÊ�ÖDa³Ö�bÉ¸jÔ���Ä-µ_Êrax¸rbÉÇÒÊ�Ä�¾�µ ±�n Ö8a¤Ê�¾ÉÊ�bFdÉÇx¸�¾É»�»W»raÒÇÒÊcÄ-¾�µÂ¼ ¾�¸ÛÊcÖ¯Ä-»üÙ¯¸�¾LÇ>aÒ»�»
Ídå ± åKV�Ï"Ä�»+a^��Ù�¸rax»j»raÒÔmbÉ»

s ÍV 7 Ü5 "ct  " Ï 6 áu [ vw[ x ã à Û 7 à Û " à]yz x Ø ÙK7u Í�Û 7 Üp " Ï'Ø Ù^"v Í�Û " Üp " Ï à ys u vr{|x Í y} t  " t $��ÒÍ! " Ï�Ïà yz xFä¿ Í�Í�* "¬@�® _  " ÏL~©Ï X Ídå ± QuJ�Ï
âãÖDa1�ra·Ø�ÙK7u ÍèÛ 7 Üp #"�Ï½Äg�|b ßU���@�F� ÊcÖDa�Ö�b7ÔD� �l� õ 7 ÍV � �.� PÏ4Ð�âãÖD�j�+ÖÕËF�j�la1�|�cÖDa�ÙD� � h�bFh8�gdg���\��� � ß � Ô
��ÖDa·Ù�bJ�f� �F��� Í 6�� Ð��WÐ���üÐ à Ð �à Ð ±ý±-± ÏMâ+�j��Ö@b � a � a1��ËF� � �kbF�!�k� �l� Û 7 b7�bØÙ8� � hD� � Ë��;�j�f�k�DbFdg���\� �F�  #" ±
n ÖDa§ÔD�s(�a1�ra � �r��bFdD�1� � �f���fa>�!�k� �F� à ys u vr{|x Í y} t  #" t $&�ÒÍ: �"�ÏjÏ _ à]yz x �raÒÙD�ra1�ra � �r���cÖ8a§ÙDbF�f� �l� �\dja1�Fa>d�Ö�bF�jÔ��
� � �ra>�rbF�1�r� �l� ÙD� � ÔD�D�1� � Ë���ÖDaÌß � bFds���f��b7�ka#� � � �l� b�� � djdg�j�r� �F���F� ÙDbF�f� �l� �xÐ � b � Ô���ÐLâãÖDa>�fa y} �g����ÖDa�'Y;�DbF�ra �F� �cÖDa�� � ��bFd�� � �j�r��bFdlMu� ���l� a � �r� � ±on ÖDa��f� � �j�+�kbÉÜFa ��� �Fa>�#bFdgd��fa>dja1�Jb � �%� �l� h8� � bJ�r� �l� �



åRQ �.¢�£�¤C��¥�¦¨§��2©�����¦	�>ª/«����&©��>�
�F��� Ð|�)b � Ô � ± Ý � �ra¡��Ö�bJ�¢� � ÖDbÉÔD� �F� � � �ka>�rbF�1�r� �l� �¢b£�1a>�w��bF� �¥¤ ÙD� � �>a1�r�r¦ �F� � � �ka1�ra1�f� � bc�
� �l� �kbF� � � �l� a+� � � � ÖDa1�ra � ���r�Dh�ÙD� � �>a1�r�ra1�ÞÖ�bc�;� � Ë�ÔD�²(pa>�fa � �¤ß � bFd'�f�kbJ�ka1�xÐ§bF�³â�a1dgdqbF�U�cÖ � �faìÖDbH�;� � Ë
ÔD�²(pa>�fa � ��� �l� h8� � bJ�r� �l� � �J� �cÖ8a¨� � �j�k�gbFds���f�kbJ�ka"Ù�bF�f� �l� � ± �'� �©a^�8b � Ù8dgaÉÐª�cÖ8a ¤ ��â � �jefa!�k¦×ÙD� � ÔD�D�!�k� �F�
ÙD� � �>a1�r��� � �>dg��ÔDa>��bJdgdo« �«�¬�Ð�« � Í1�« � Ï#b � Ô �ª� ÙD� � Ô8�D�1�r� �l� ÙD� � �1a>�f�ra>� ±�n ÖDa�ka1� � ¿ Í�Í�*�"¬@�® _  #"4Ï ~ Ï
 a � a>�r�j�cbFdjdj�×ÔDa �8� �ka1� �D�l� ��Ùqa>�f�r�D�rhDbJ�k���la+� �l� �r�r�gh8�8�k� �l� �U�r�D�+Ö*bF�³Ö�bÉÔD� �l� ��ÿ>bJ�k� �l� a;(pa>�!�k�xÐ � �Dd��k�-ÙDdga
� � �ka1�kbF�!�k� �l� �xÐ8� �l� �k�f�ghD�§�k� �F� � �F� �cÖDa�� �J� �+� � ÔDa1�rdj�;� �  a1�la � ��b � Ô¢� �.�L� �w�cÖ ±

n ÖDa��1� � �f�o�fa>�1�r� �l���F� ��ÖDa¤Ö�bF��Ô��\� � �ra>�kbJ�1�k� �l� ys u vr{|x¯® y} t  " t $�� ®  "!°f° �j�3� �l� ÙD�8��bJhDdga©bF�Pb§Ù � â�a1�
�ra1�r�ga1�+a��ÑÙ�b � �f� �l� � � ��ÖDa��f�k� �l�  � � �¯ÙDdg� �  $&� ®  �" ° ?
ys u vr{|x¯® y} t  " t $&� ®  " °r° 6 $3±� ®  " °�² ys öj÷�ø@ùu vr{|x F $�� ®  " ° ys ö ú&÷�ø@ùu vr{|x F $ "� ®  " ° ys ö ú�ú�÷�ø@ùu vr{|x F G�GIGj³ ® å ± QÑå °

âãÖDa>�fa���ÖDa�� � ÔDa��µ´¢�g�#b � � � hqa>� �F� �cÖ8a � �jÔDa>� �F� �cÖ8aé$&� ®  �" ° � � �cÖDa�d � â�a>�f� � ��Ô8a>� ® Þ&ü ° �ka1� �
ys öj÷�ø@ùu vr{|x ±Wn ÖDaýÞ&ü¶�1� � �f���ra1�1�k� �l�£�l� d��  ���la1��b¡�1�r�¯Ô8a_a1�f�r� � bJ�k� �l� hqa>�>bF�D�ra �F� ��ÖDaÆÙD�ra1�ra � �>a �F�
b � b  � �j�r�¯ÔDa �F� $�� ®  #" ° � J ± å ± ¯ � �w� �J� �cÖ8a � a��;�'�5� � ��dgacb7ÔD� �  � ��ÔDa1���>bFdg�1�Dd�b7�k� �F� ® Ý Þ�ü ° bF�fa
bc�FbJ�gd�bJhDdga ±�- a���Ö � �8d�Ô �8� �ka��cÖ�b7�%��ÖDa � bF�1� � �r�-ÿcbJ�r� �l���L� � � �Dd�b ® å ± QuJ ° �g� �l� d��¢bÉÙ¯ÙDdj�gaÒÔÕâãÖDa � �cÖ8a
� a>bF�r�8�raxÔ��>� � �r�%�ra1�1�k� �l� �j� ¤ � �8� �rbF�raÒÔ��rb � a>¦ ±ÞÝ b � a>d��l·�a!�la � � �¸�F� a×Ö8�  Ö_a � a1�  �ÆÙDbF�f�r�g�>dja���ÙDdj�j�k�
� � � � �cÖDa%��â � ÙDbF�f�r�g�>dja>� ��� �;� �  � � �cÖDa#�kb � aÌÔD�j�ra1�1�k� �l�,� ��a � �j�r��b�dg�  Öª�¤Ù�bJ�f�k�j�>dja#�>bF�r�w�§� �  �Fa>�w�
� � bFdgd �.�l� a � �k� � ·��cÖDa � a>bF�r�D�faxÔ�1� � �f�¸�ra1�1�r� �l� Ô � a>� �D� �o�+Ö�b �  a ± ��� �3� � �w��b � �1aF· �F� a � acbF�f�D�ra1�
b¹efa!�ìâãÖ8�g�+Öº�j�¨b�hD� � �+Ö �F� Ù�bJ�f�k�j�>dja>�+� � djdg� � bJ�raxÔ�� � ��ÖDa�bJd �.� �f�+�rb � a�bF�facb÷â+�j�cÖºb  ���la � � � ��bFd
a � a1�  �F·àâãÖD�gdja �l� aæÔ � a>� �D� � � acbF�f�D�ra�b��r� �  dgaÎÖD�  Ö��� 8»öÖDbÉÔD� �F� bF����ÖDa*�ra1�r�Dd��k� �J� �cÖDa*�1� � �f�
�ra1�1�k� �l���L� � � �Ddgb ® å ± Q)J ° ±>� � b��f� �  djaÂÖD�  Ö��� 8»�Ö�bÉÔD� �l� �j� � acbF�f�D�raÒÔ�·'�cÖDa � bF�1� � �r�-ÿcbJ�r� �l���L� � � �Dd�b
Ö�bF��� � � � �>dg��ÔDa¢b � bÉÔ¯ÔD���k� �F� bFd�� �l� � � dj�8�k� �l� â+�j��Ö¼��ÖDa¢� � �f�ra>�jÙ �F� ÔD� �  Ù�bJ�f� �F�¼� �rb  � a � ��bJ�r� �l�
� � � �!�k� �F� à Ù Úw½�¾�¿5Àu ® æ Üp #" ° ±%- a.bF�r�f� � a.��Ö�bJ���cÖDaÚÖ�bÉÔ8� �l� �-ÿcbJ�r� �l�¡�F� Ù�bF�w� �l� ���cb � hqa��faxÙ�bJ�kbJ�raxÔ
� � �l� �cÖDaìÖ�bF��Ô��\� � �ra>�kbJ�1�k� �l� ±3n ÖD�g���g�©b � � � Ù � �w��b � �U� �l� �ra;Yª�Da � �1a ±©n ÖDa ¤ efa1�k�f¦ � �8�f��hpaìÔDaÒß � axÔ
â+�j��Ö�b � � � �ra � �r���k���la�bFd  � �r���cÖ � b/â]bc� � � �l� b � � �§� �kbF�faxÔÆÙD� � hDdga � ±

Ê3ËmÌ>Ë�Á Â�Ïáî ë�í3Ñ@Ó�Ã�Ï¬ë�Ódí3Ò Ï�Òòñ Ñ��&Òòí�Ñ'ÄDÏUTfÓ�Ã�Ï¬ë�Ódí�Ò è�î�ÏUT��Wè

n|Å a � bJ�1� � �r��ÿ>bJ�k� �l�¡�l� � Å a,�f�  Å �f� Å b �8Æ �f� Æ a �F� ú�Y ± ® å ± Q)J ° � � � � d��la>��� �l� a Æ a  �fa>a �F� bF�fhD�j�r�kbF�f�s�
� a>�f�¨� Å bJ�¹bJ�ra�Ç �8� â � bJ� � bF�!� � �f��ÿcb7�k� �F� �\�f� Å a � a Æ a>Èqa �DÆ a � �1a ±¹n|Å �j� Æ a1Èpa �DÆ a � �>a�djacb Æ � � � �l� a
� � �1a>�f�kbF� � �r�ga>�|�f� � �1a�� Å a�Èqa>�f�r�D�rhDbJ�k���la�� � �r�ra1�1�r� �l� �+hqa1� �l�DÆ b  �j�la ��� � Æ a1� �J� � Å a � bF�1� � �r�-ÿcbJ�r� �l�



§��~í��ïî5«&£����C«�ð �.¢C¦	�]ð
�>ª�ñ���£�ðò©���2ó�î��.ª�ô å O
�f� Å a � a � bc�,�f�k�jdgdq�ra � bF� � bF��� Å a��r�-ÿ>a �F�3� �g�f�r� �  Å �  Å a>��� � � Æ a>��� � �f�ra>�!�k� �l� � ±¯n|Å a>�ra�� � �1a>�w��bF� � �
�r�ga>��� � �Dd Æ hqa�b ÆDÆ �ra1�r�fa Æ��L� ��� Å a�� � �>a1�f��bJ� � �\� �F�>ßU��� ± ü � � � �D�f�raJ·PÈ Å �;�r�j�cbFd�Yª��b � �k���k�ja>� ÆD� a>�
�D� � Æ a>Èqa �DÆµ�F� b � � � bF�!� � �f��ÿ>bJ�k� �l� �J�fa �D� � � bJdg��ÿ>bJ�k� �l� �r� Å a � a1� ±|n|Å a1�ra��f� Å a � a>�¹bF�ra�ef�D�w�¹b��cbFd��
�1�Dd�bJ�r� �l�m� a1� Å �;Æ � � â Å �g� Å � Å a Æ �j�la1�  a � �>a.�r�8� Å bF��� � dgdg� � acbJ�¨�r� �  �DdgbF�r���k�ja>�¹bJ�ra � bF�1� � �ra Æ¡� �8�
bF�]� Å a ßU���£� �%� � �DÈDdj� �  � �l� �w��b � �k�#bJ�%b � bF�!� � �f��ÿcb7�k� �F�*� �|�ra �D� � � bFdj��ÿ>bJ�k� �l� �r�>bFdga# ± ü � a Å bF�
� � �>bF�ra�� Å a�� Å � �g�1a �F� � Å � �fa��f� Å a � aÂâ Å a ���l� a��cbJdg�>�8d�bJ�ra>�]� Å a��1� � �f�#�fa>�!�k� �F� ±� � b ÆDÆ �j�r� �l� ·D� Å a��r� Å a � a Æ a>Èqa �DÆ a � �1a�dgacb Æ �%� � � Å a�b ÆDÆ �j�r� �l� bFd�� � �1a>�f�kbF� � �r�ga>�+� � b Æ a1Èpa � �
Æ a � �>a �l� � Å a,�fa �D� � � bJdg��ÿ>bJ�k� �l� b �DÆW� bF�1� � �r�-ÿcbJ�r� �l� �r�>bFdga1� ±�n|Å a,È�bJ�f� �F� �g�.�>� � �r��fa>�!�k� �F�W� � �F�
� Å a Å bF� Æ �\� � �ra>�kbJ�1�k� �l�¡Æ a>Èqa �8Æ � �l� �j�r��Èqa>�w�k�D�fh�bJ�r�j�la�� �l� È8�8��bFh8dga�ÈD� � �>a1�r�1·�â Å �jdga�� Å a ßU��� �j�
� Å a¢ÈD� � �>a1�r�f��� �DÆ a>Èqa �DÆ a � � �D�l� �\Èqa>�f�r�D�rhDbJ�k���la¢� Å a � �f� ±)n|Å a��ra �D� � � bFdj��ÿcb7�k� �F� �r�>bFdga¢É�Ê=�j��� Å a
�f�cbFdja�bJ�Àâ Å �j� Å � Å a��f�r� �l�  � � �DÈDdj� �  $&���g��a1�JbFdg�DbJ�ka Æ ·�â Å �jdga¹� Å a � bF�1� � �r�-ÿcbJ�r� �l� �f�cbFdja�É x �g�]� Å a�f�cbFdja�� � �ra1È�bF�kb7�ka,� Å a,Èqa>�w�k�D�fh�bJ�k���la ÆD�l� bF� � �ra  � �l�W�F� � Å a Å bF� Æ �\� � �ka>�rbF�1�r� �l�Q� � �l� � Å a �8�l� �
Èqa>�w�k�D�fh�bJ�k���la#�ra  � �l�.�F�&ßU��� ± � ��bFdg�facb Æ � � a � �k� �l� a Æ ·8b ¤ �k�f�Da>¦�È Å �§�f�g�>bFdp�w��bJ�ra¨� Å � �Dd Æ hpa#d�bF� Æ
�l� � Å a��kb � a��f�cbFdjaé 6 É�Ê 6 É x ±�± � â�a1�la1�>·�� Å a>�j�%�JbFdj�Da>�#�cb �D�8� �¨hqa�� � b � hD�  � � �8�rdj�¹ß��8a Æ ±
n|Å a1�ra �L� �raJ·�� Å aäú�Y ± ® å ± Q)J ° �g� ���;Æ �-ßDa Æ hM��a��§ÈDdj�g�>���kd���� � �k� �§Æ �D�>� �  � Å a Æ a1Èpa �DÆ a � �>a �F� É�ÊWb �DÆ
É x ±

s ®  7 Ü5 ">t  " ° 6�áu [ vw[ x ã à Û 7 à Û " à|yz x Ø ÙK7u ® Û 7 ÜrÉ "x ° Ø Ù^"v ® Û " ÜkÉ "x ° à ys u vf{|x¸® y} t  �" t É "x t É " Ê t $&� ® É�Ê °r°à yz xFµ¿ ®f® * " ¬@�® _ ²  " t É "x t É " ÊB³ ° ~ ° X ® å ± Q)Q °
n|Å a�È Å �;�f�g�cbJd¸�>� � �r���fa>�1�r� �l� s ®  7 Ü5 "ct  "Ë° ÆD� a>� �D� � Æ a>Èqa �8ÆQ�F� � Å a�bF�fhD�j�r�kbF�w�_�r�cbJdga>��É�ÊP·�É x ·hD�§�.bFdgdU� Å a � � Å a>��ra>� � �� � � Å a¢�f�  Å �'� Å b �DÆ �f� Æ a,�ra>ÈDbF�kbJ�ra>d�� Æ a>Èqa �8Æ)�l� � Å a>�fa¢�r�cbJdga>� ±@n|Å a
È�bJ�f� �F� �g���1� � �f���fa>�!�k� �F� � � � �l� � Å a Å bF� Æ �\� � �ra>�rbF�1�r� �l� Å bc�la�� Å a.É�Ê3·BÉ x � Æ a>Èqa �8Æ a � �1a�hDbF�ra Æ��l�� Å a>�j��Èpa1�f�r�D�rh�b7�k�j�Fa¯a��§È�b � �r� �F� � ±Pn|Å a Å �  Å a>�f� � � Æ a>��Èqa>�w�k�D�fh�bJ�k���la¯�>bFdg�1�Dd�bJ�r� �l�#� bc�¨�r�DÈDÈ8�ra>�f�3� Å a
É�Ê�� Æ a>Èqa �DÆ a � �>a�¶�Vu¹ ±on|Å a�É x � Æ a>Èqa �DÆ a � �1a �J�@ßU��� ìÌ�P�g�obFdg� �#� � �F�Í� =#Þ ��ß a1� � dg�§�k� �F� a+Yª��b7�k� �F� ±
Ý b � a1dj�F·+� Å a>�famÉ�ÊP·%É x � Æ a1Èpa �DÆ a � �>a>�_�cb � hpam� �8Æ a>�f�f� �;�;Æ hM�Îb@d�bF��Ç �F� �k�r� � �cbJ�ra Æ Å �  Å a>���� � Æ a>���ka1� � ±ò� � bFdjds� � � Æ a1��Èpa1�f�k�8�rh�bJ�r�j�Fa*�cbFdj�>�DdgbJ�k� �l� ��bF�fa,È � �r�f�ghDdjaF·P� Å a*É�ÊB·¸É x � Æ a1Èpa �DÆ a � �>a>�Æ �j�kbFÈ8Èpa>bF� ±�n|Å a��r�-ÿ>a �F� � Å a�É�Ê3·�É x � Æ a>Èqa �DÆ a � �>a1��bJ�ra �F� �ra � a>�w�k� � bJ�ra Æ bF��b � acbF�f�D�ra �J� � Å a�f��ÿ>a �F� bJ��dgacbJ�f��� �l� a �F� � Å a�� � �cbFdj�>�DdgbJ�ka Æ Å �  Å a1�f� � � Æ a1���ka>� � ��hM�¡�ra!�r�k� �  b¢d � â�a>��dg� � ��� �l�
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� Å a��f��ÿ>a �F��� �g�r�f� �  Å �  Å a1�f� � � Æ a1��� � �f�ra1�1�k� �l� � ±.n|Å a � �fa1�k�j�cbFd¯a1�r� � ���cbF�D�fa Æ hª�º�k�r� � �cbJ�r� �  � Å a
Èpa1�f�r�D�rh�b7�k�j�Fa�a��§È�b � �r� �F� � Å �8�#�f�g�ra1�+�DÈ ±

n|Å a�É�ÊB·DÉ x � Æ a>Èqa �8Æ a � �1a>� �F� � Å a¹d�bF�w�]�ka1� � ¿ ®f® * " ¬l�® _ ²  " t É "x t É " ÊB³ ° ~ ° � � � Å a��f�  Å �f� Å b �8Æ�r� Æ a �F� ú�Y ± ® å ± Q�Q ° bF�ra,bº�ra ��� b � � � � �l� � Å a,�fa>�r�8dj�k� �F� � Å a�È�bF�w� �l� �j���1� � �f���ra1�1�k� �l� ��b �DÆ � Å a
a1� � dg�8�r� �l� � �J�]ßU��� ± � dgd¯� � �§�j�r�jhDdga�a�(�a1�1�k�bF�ra.� � �1dg� Æ a Æ � � � Å �g���ka1� � b �8Æ � Å �D��Èpa1�f�k�8�rh�bJ�r�j�Fa
a;(pa>�!�k�%bF�|� Å a � h8�ra>�w�JbFhDdga � hªefa>�1�r� � bc�*hqa ��� �fa � �|dga1�r� Æ �j�f�k�8�rhqa Æ ±

Ï�ÐwÑ ÒÔÓ_ÕµÖ× ØcÙ%ÚÜÛ�Ý × Þmß!à¯Ø!áqâµÖ�ã¸à¯ØcÙ%ß>ä åQÕµÖ�ßæÚPàoÖ�à¸ä

� �Da#� � b � a!�la � �+� � È � d �  ��ç+��� Å � Å a � �Dd��k�s��È�bF�w�k�g�1dga]è � bFd��w��bJ�ra�b � �ka1��� Å a�é�ê � a1� � dg�8�r� �l� b �DÆ
� Å a � � �l� è � a � a � �Ë� Å b Æ � �l� ��ÿcb7�k� �F� � �_�D�l� �\Èqa>�f�r�D�rhDbJ�k���la.�ra  � �l� · �l� a Å bc�la.� � �fa>d�� �l� ¯ �F� �ra
ê]bF�rd ��� a1� Å �;Æ · �D� ��b � bFd��;�r�g�>bFd � a1� Å �§Æ ±on|Å a>�fa¹bF�fa%�\ç � �k�rb Æ ���k� �F� bFd�bFÈ8ÈD� � bJ� Å a>�©� ���.�;Æ a>d�� Å a
Èpa1�f�r�D�rh�b7�k�j�Fa�� � �ka1�kbF�!�k� �F� � ± ü � a.�g��� Å a � bJ�r�r�s����a>dga � a � � ® ¯Øú ° � a!� Å �;Æ ·B� � ç Å �g� Å � a1� �D� b �
Æ ��b  �kb � ��bF�fa��>bFdg�1�Dd�b7�ka Æ�� � Æ a>�BhM� � � Æ a1� ± ú��DbJ�1�¸Çª� � a � bJ�k�j�>�1·�� Å a � �DdgdM� � �ra>� � a>�ra � �>a�b �DÆ Å a>dj�g�1�j�\�
�f�r�r�D�!�k�D�fa�bF�fa���bFÇJa � � � � � bF�>� � � � �#� � � Å �j�%bFÈDÈD� � bF� ÅÛ±3± � ç�a1�la1�>· � � �l� � Å a�a1� � dg�8�r� �l� a;Y;�DbJ�k� �l�
ú�Y ± ®wë ± ë U ° ·'� Å a�a � �g�r�f� �l�_�F�¯� �Ddj�r�gÈDdja�� �F� �  dg� �l� �%ÈDd�bc�;�¹b.�r�  � �jè��>b � �¨� � dga�� � hD�D�jd Æ � �  �DÈº� Å aa1�Fa � ���f�r�r�D�!�k�D�fa�b �DÆ � Å a/¯Øú`�cbFdj�>�DdgbJ�k� �l� ��hqa>� �F� a�� � �1�racbJ�r� �  dj� Æ �sL.�>�Dd��� � Å �  Å a>� � � Æ a1�r�1·
� � ÈDbF�f�r�g�>�8d�bF� �L� ��� Å a*d �;� È  �kbFÈ Å � ±¡n|Å �g���ra1�r��bµdg� � ����� � � Å a¢bFÈDÈDdj�g�cbJhD�gdj�j�\� �J� ¯ úU� ±
þ � � �1a
� Å a�È Å bJ�ra��fÈ�bF�1abc�JbF�gdgbFhDdga �L� �  dg� �l� a � �g�f�r� �l� � � �>�facbF�fa>�%ç+�j� Å � Å abc�JbF�gdgbFhDdga¨a � a1�  �F·p� Å aë¯Øú
bFÈDÈD� � bF� Å hqa>� �l� a>�¹dja>�r�¨�ra>dja1�Jb � � �L� �%� Å a � �DdgdB�f�r�r�D�!�k�D�fa �F� a1�Fa � �k��bJ� Å �  Å a>�#a � a1�  �ja>� ±�n|Å �D�1·
� Å ah¯ØúìbFÈ8ÈD� � bJ� Å �;�ga>d Æ � ��� �ra��ra1dg��bJhDdga��fa>�r�8dj�k� �L� ��� Å a�ç�a>dgd��\�fa>È�bF�rbJ�ka Æ efa!�k��bJ� Å �  Å a � a1�  �
�ra  � �l� �r� � �>a_� Å a_Èqa>�f�r�D�rhDbJ�k���laºa^�§È�b � �f� �l�Î�J� � Å a9¯ØúíbFÈDÈ8� � bF� Å hpa Å bc�la>�,hpa!�r�ka1�*bJ� Å �  Å a1�
a � a1�  �*�r�cbJdga>�+h�bJ�ra Æ �DÈ �l� � Å a��r� �D� � �  �J� $&� ±�¨�D� � Å a>�,bFÈDÈD� � bF� Å �j�.� Å aºÈDbF�f� �l� �\� Å � ç�a1� ® ß þ ° �l� aJ·|� � ç Å �g� Å � Å a � � � hqa>� �F� È�bF�w� �l� �� � � � dj�la Æ Å bF� �8� a��§ÈDdj�g�>���,�8ÈDÈpa1�*dg� � ��� ±în|Å �j� � a!� Å �;ÆÎÆD� a>� �D� �*�8�raµ� Å a0¯Øúía��§ÈD�ra1�r�f� �l� �1·
hD�8�,�D�ra1�,� Å aµbFÈDÈD� � �§� � bJ�ra�a^�§ÈD�ra1�r�r� �l� �*ç+��� Å � Å aº�f� � ÈDdg��è�a Æ Çª� � a � bJ�r�g�1�>·|� � �ra>� � a1�ra � �>amb �DÆ
Å a>dj�g�1�j�\���f�k�f�D�1�r�D�ra ±*n|Å a ß þ bFÈDÈ8� � bF� Å �g��� Å �8��a^�8Èqa>�!�ka Æ � �  �j�Fa.b  �;�;Æ bJÈDÈD� � �§� � bJ�r� �l�µ�L� �
� Å a+�f�DhD�f�r�r�D�!�k�D�fa �F� efa1�r�>·;hD�8�©�§�ja>d Æ dja>�f���fa>dg�gbFhDdja]�ra1�r�Dd��k� �L� �¯� Å a|ç�a>dgd��\�fa>È�bF�rbJ�ka Æ efa!�k� Æ a>�f�>�f�ghqa Æ
hM��È � ç�a>�%�ra1�r�ga1� �F� $&��� � Èqa>�w�k�D�fh�bJ�r�j�la�a^�8ÈDb � �r� �l� ±
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n|Å �D�¢h � � Å bFÈDÈ8� � bF� Å a>� Å bc�la¡hqa>a � � �l� ÈDdga � a � �kbF�f�)�D�fa Æ � �=� b � �ÎbJ�rÈqa>�1�r�¢� � � � dgdj� Æ a1�

a^�8Èqa>�f� � a � �k� ±ä� ���g��ÈD�kbF�!�k�j�cbFd%� �@Æ a1�r�1�r�ghqamh � � Å bJÈDÈD� � bF� Å a>�¢hM�æ� Å aº�ra>� � �F� Èqa>�f�r�D�rhDbJ�k���la
a^�8ÈDb � �r� �l�_�F�o�F� dj�,�f�k� �l�  � � �ra>�kbJ�1�k� �l� ·

øUù úºøUù ú�úºøUù úºúºú�øUù GIGIG
s � ¿�û ¾\ü�üæý ² ë F $&��ø F $�"� ø�" F $ E� ø E F GIGIG øUøF $�� F $�"� ø�7 F $ E� ø�" F GIGIG úºøUøF $ "� F $ E� ø 7 F GIGIG úºú�ø©ø$ E� GIGIGZ³ G�GIG Ü ®�ë ± Q O °

ç Å a1�ra� Å a� � �kbFd3�>� � �r���ra1�1�k� �l� s ® b7�# �" ° �g�¹d �  bF�f�j� Å � �j�cbFdjdj��a��§È�b �DÆ a Æ hª� Þæþÿd �  ®  �" _ *�" ° ±
�UbF� Å � � dg� ��� � � � Å a,�f�  Å � Å b �8Æ �r� Æ a �F� ��� ± ®wë ± Q O ° �g��� Å a � � Æ a>� �J� � Å a��f�r� �l�  � � �DÈ8dg� �  $&�hM�µ� Å a ¯�� �cbFdj�>�DdgbJ�k� �l� ��b �DÆ a>bF� Å dj� � a��g�¹� Å a�d �  bF�f�j� Å � �j��a^�8ÈDb � �r� �l�QÆ a>�f�>�r�jhpa Æ hM�µ� Å a ß þ
�>bFdg�1�Dd�bJ�r� �l� � ± ê��8�r�ra � � �.� �f� �J� � Å aò¯�� bFÈDÈ8� � bF� Å bF�fa¢bH�JbF�jd�bFh8dga*b7���#a��;�f��� � �\dga>b Æ � �  � � � Æ a1�
dja1�la1d ® ��Þ�ü ° ·Dç Å a>�fa�� Å a��r�ra1a�dja1�la1dB�cbFdj�>�DdgbJ�k� �l� �g�+bF�f�r� � a Æ � � hpa�� Å a��f� � ÈDdga	Q�� Q�ÈD� � �1a>�f� ±
��� ��� Å a ¯ �F� �ra�ê]bF�fd � a1�Fa � �  a � a>�rbJ�k� �l� � � Å b Æ � �l� � � djdg� Æ a>�f�>·�� Å a%Þ&ü¥a1�Fa � �  a � a>�rbJ� � �f��bJ�ra
�l� dj�m�D�fa Æ ± ��� ��� Å a ß þ bFÈDÈD� � bF� Å ·P� Å a%ÞÝÞ ® þ�� ® $&�fø ° À ° ß þ �g� �l� dj�Qbc�JbF�jd�bFhDdjaF·�ç Å a1�ra,� Å ad �  bF�f�j� Å � �j�.a^�§È�b � �f� �l� �g���f� ��� a Æ¼� �la1��bJdgd � � Æ a>��ra>� � � ± � �.bFdg�facb Æ � � a � �k� �F� a Æ ·U� Å a ß þ
bFÈ8ÈD� � bJ� Å ÆD� a>� �D� � Æ a1�r�1�r�ghqa¢� Å a � �Ddgd�È Å bF�faº�rÈDbF�>a �L� ��� Å a¢ç�a>dgd��\�fa>È�bF�rbJ�ka Æ efa!�k� ±æn|Å �D��� Å a¯�����h�bF�ra Æ a1�Fa � �  a � a>�kb7� � �f��h�bF�fa Æ �l� � Å a Æ ��b  �l� bFdUa>dja � a � �k� � � Æ a>�ra Æ hM�
$ À � � � �	� ± ®�ë ± Q O °Å bc�Fa¹hpa1a �*Æ a1�la1d � Èqa Æ � � �f�racb Æ,�F� � Å a � �Ddjdq�>bFdg�1�Dd�b7�k� �F� � �F� �CÞ&ü dja1�la1d ±¯n|Å � �ra#¯�� �>bFdg�1�Dd�bJ�r� �l� �
�l� dj� Æ a>�r�1�r�jhpa+� Å a%�ra>bFd�a � �g�f�r� �l� È�bF�f� � � Æ a>�fa Æ hª�Å$ À � ±�± a1�ra �l� a+� Å a � �ra!�k�g�>bFd�ÈD� � hDdga � �g�UbJ�r�g�fa �
ç Å a � � Å aÐÞÝÞ ß þ �j�.b ÆD� È8�ra Æ � � � � � Å aò$ À� ��Þ&ü ¯�� �cbFdj�>�DdgbJ�k� �l� �� �Q� bFÇFa_�DÈ)� Å a_�racbJdg�g�w�k�j�
a!�la � ���w�k�r�8�1�k�8�ra ± � � �F� �	� ± ®wë ± Q O ° ·�� Å aë$ À � ��Þ&ü¨¯�� �>bFdg�1�Dd�b7�k� �F� �%bFdg�facb Æ ��bF�1� � � � � �L� �¹b,È�bJ�f�
�F� � Å a%ÞÝÞæa��§È�b � �r� �l� ±�n|Å a � �la>�fd�bFÈ8Èpa Æ È Å bF�fa��fÈ�bF�1a,hqa1�\ç�a>a � � Å a%$ À � ��Þ&ü ¯�� �>bFdg�1�Dd�bJ�r� �l� �
b �8Æ � Å aÅÞÝÞ ß þ bFÈDÈqacbF� ±�n|Å �j�¹�g��Ç �D� ç � bF� ¤fÆD� �DhDdga�� � � � �r� �  ¦�È8� � hDdja � ±·� �8Æ a>a Æ ·3� Å aÅ¯����ß þ � bJ�r� Å � �  � � �f�ra1�1�k� �l� ���g� Æ �g�f�>�D�f�ra Æ � � ¶ ë JR¹ �l� dj� �L� ��� Å a Þ&ü¥dga!�la>d ± ê��D�r�fa � �kd��l·¸� �º� b � �
�w�k� Æ �ja>��bF�ra �l� �  � � �  ±Å� ���g���>djacbF��� Å bJ��� Å a.Ç;� � a � bJ�r�g�cbJdoh � � �DÆ bJ�f�¡�g� � a1a Æ a Æ � � � Å ah$ À � �bÞ�ü¯��)�cbFdj�>�DdgbJ�k� �l� ��� � hqa��kb � a �L� �+� Å a�� �F� ���J� � dgdg� � acbJ� Æ ���la1�  a � �>a1� ±
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n|Å a�^ h � � �l� �¨� � � Å a Å b Æ � �l� � Å b Æ � �l� � � dgdg�j�r� �l� �#bF�raÈ8�ra>�f� � bFhDdj�_ÈD� �§Æ �D�>a Æ b7� Å �  Å a � a1�  �
�r�>bFdgaé �"�bF� � � �DÆ � Å a � bF�f� �F� ^ h � � �l� ±¨n|Å a � ·p� Å aÈDbF�f� �l� ��bF�f� � �>�gbJ�ka Æ ç+�j� Å � Å a�^ h � � �l�
ç+�gdjd¸a1� � dj�Fa � � �l� � Å a � � �8Æ b � a � ��bFdU�f�cbFdja% #"º ® 6 *�"¬@�® ° �l�\ßU��� � � � Å a��§�j�f�r��bFdg���\�µ�f�cbFdja�b7� �".bFd �l�  � Å a�� � �j�k�gbFdUÈ�bF�w� �l� dg� � a,� � ßU��� ±�-îÅ a � � Å a � hD�fa>�w�FbJhDdga � hªefa>�1�r��� � a��§Èqa>�f� � a � ��bFd
b � bFd��;�r�g�©bF�fa#� Å a#ç�a>djds�\�fa>È�bJ�kbJ�ra Æ efa!�k��bF�r� � �1��bJ�ra Æ ç+��� Å ^ h � � �l� ·ª� Å aC$ À � ��Þ&ü�¯�� �cbFdj�>�DdgbJ�k� �l� �
a � hqa Æ8Æ a Æ � � � � ÞÝÞ ß þ bF�fa¨�D�fa Æ � � �kb7�k�g� � ��� Å �j���fa��ª�D�g�fa � a � � ±¯n|Å �g�©�g��� Å a#�\�;ÈD�j�cbFd'a^�Db � ÈDdja%� �
�ka1�f�+� Å a � �8dj�k���\h �§Æ � Æ � � b � �j�>�|� � é�ê �`Æ a>�f�>�f�ghqa Æ � � � Å a�ÈD�fa1�;� � �D�#�fa>�!�k� �F� ±ü��8�.È8�D�rÈ � �ra¢�j�� � � �l� È�bF�fa*� Å a�� Å a � �w�  �j�Fa � hª��� Å aò$ À � ��Þ&ü ¯�� F ÞÝÞ � ß þ ç+�j� Å � Å a
�ra>bFd Æ bJ�kb ±>þ � � �>a �l� d��*� Å aë¯��Î�>bFdg�1�Dd�b7�k� �F�  �j�Fa>�#b�ÈD�fa Æ �j�1�k� �l�¢�F� � Å a�� � �kbFd�ÈD� �;Æ �D�!�k� �l� �1� � �f�
�ra1�1�k� �l� b �DÆ � Å a ß þ ÆD� a>� �D� �  ���laQb � �î� �§�L� � � bJ�k� �l�æ�J� �>� � �r�_�ra1�1�r� �l� �1·¹ç�a � acbF�f�D�ra,efa1�r�
� � �1dg�D�f�j�Fa>dj� ± �#���l�  � � bFdjd � � � hqa>� �F� � Å a#� � �DÈDdj� �  � � Æ a>�r� �F� $ À � ·ª� Å a�$ À� �bÞ�ü�¯�� b �DÆ ÞÝÞ ß þ
� Å a � �fa>d��la>�#bF�fa��8�ra Æ ç+�j� Å � Å a�bF�r�f� � È§�k� �F� � Å bJ�|� Å a � �la1�rdgbFÈDÈqa Æ È Å bF�fa��fÈ�bF�>a��g�+ÈD�fa>�f� � bJhDdj�
� � bFdgd ±�n|Å �g���g�¹� Å a�è��r�w� � � Æ a1��bFÈDÈD� � �§� � bJ�r� �l� ±·- a�� Å a � �k�w�µ� � � �l� �f�r�r�D�!��� Å a�È Å bJ�ra.�rÈ�bF�1a
ç+�j� Å �D��� �Fa>�fd�bFÈDÈ8� �  È Å bF�fa��rÈDbF�>a� � � Å a�a^�8Èqa>�f� � a � ��bJdPb � bFdj�;�f�g�%dga1�Fa>d ±%n|Å a��f�r�kbJ�ra  � �F� � Å �j�
b � bFd��;�r�g�%� Å �D���g�¨� �*� bF�;?#ç�a � bFÇJaacbF� Å $ À � �bÞ�üD¯�� F ÞÝÞ ß þ a!�la � ���kb � ÈDdja ® � 6 J8· ë ·~Q;· ±ý±-± ° ·b �DÆ � � dgdja>�1�%� Å a#efa1�k�¨�kb � ÈDdga1�¹� � �>dg�8�r�j�Fa>d��l·p� Å bJ���j�>·  � � �8Èµ� Å a�^ F - � efa1�r�¹a1�Fa � ���kb � ÈDdja>�>·
ç Å a>�faF· �L� ��� � �f�kb � �1aF·¸b � a1�Fa � �ç Å �j� Å@Å bF�ëQ�efa!�k���g��b � a � hqa>� �F� � Å a,^ F - Q�efa1�r��a1�Fa � �
�kb � ÈDdja¹hD�8�#bJ�|� Å a��kb � a��k� � a¹���|�cb � hqa�b � a � hqa>� �J� � Å a�^ F - ë efa1�r�+a1�la � �¹�kb � ÈDdjaF·

s ® ^ F - J#���� } ° ?,³ " ® $ º� ° F øUø ç ´s ® ^ F - ë ���� } ° ?,³ " ® $�7� ° F øUø ç ´s ® ^ F - Q%���� } ° ?,³ " ® $&"� ° F øUø ç ´GIGIG X
n|Å a��>� � �r�%�ra1�1�k� �l���L� � � �Dd�b�j�]� Å a � a^�8È8�ra>�f�ra Æ b  bF� � ·

s ® ^ F -�!.�"�� } ° þ`� ®  �ê�#$ &%$!,?3���� ° ý s ® ^ F ! @ê'#$ &%(! } ° Ü ®wë ± QuM °
ç Å a>�fa s ® ^ F - !ì���� } ° �g��� Å a � hD�ra1�f�la Æ �1� � �f���ra1�1�k� �l� · s ® ^ F !  @ê'#( &%$! } ° �j�,� Å a
� Å a � �ra!�k�j�cbFdq�>� � �r�]�fa>�!�k� �F� �r�DÈDÈ8dg�ga Æ hM��� Å a#¯��£�cbJdg�>�8d�bJ�r� �l� ·;b �8Æ � ®  @ê'#( &%$! ?o���� ° �j��bÈD� � h�bT�
hD�gdj�j�\� � � � �!�k� �F�_�J� � Å a��r�kb � �r�j�r� �l��� � �l� � Å a�ÈDbF�f� �l� �g�¹è � bFd��f�kbJ�ka�� � � Å a � hD�ra1�f�JbFhDdja]efa!�k� ±�n|Å �j�



§�
*)�
 ó�¥©÷Bó+�|ñ î�õ.ªH«o÷�©�ö-,/. 021T¥¨óo÷ò¥3.¥Uö�óo÷ ë$4
� � � �1�k� �l� � � �>dj� Æ a>�¨bFdgd�� Å aa;(pa>�!�k� �F� � Å a � �rb  � a � ��bJ�r� �l� · Å b Æ � �l� �65cb7�k� �F� ·qb �DÆ � Å a� �DÆ a1�rd��§� � 
bF�!�k���§���\�º� � � Å a Å b Æ � �F�87 Å b Æ � �l� � � dgdj�g�f� �l� �¨bF�¹ç�a>dgd¸bF�¹� Å a�ÈDbF�f� �l� � Å � ç�a>�f� �  ±�n|Å a Æ a1è � �j�k� �l�
�F� efa1�r�¨ÈDdgbH�;�¨b��>�f�D�>�gbFdB� � dja�� � bc� � � Æ b � b � hD�  �8�j�\� �F� � Å a�� ®  @ê'#( &%$! ?¯���� ° ±:9 � � Å aëÞ&ü 7 ¯��
dja1�la1d5·�� Å a,� ®  @ê'#$ &%(! ?#�"�� ° �g� Æ �rbF�f�r�g�>bFdgd��µbu(pa>�!�ka Æ hM�m� Å a.� � djdg� � acbF�k�J� �§� �kbF�fa ÆµÆ ���la1�  a � �>a�� �
�>bFdg�1�Dd�bJ�r� �l� ���kb7� Å a1�+� Å b � Çª� � a � bJ�r�g�c�  a �F� a!�k�r�j�¨bJ�>�>a1È8��b � �>a �F� efa!�k� ±

n|Å a%bFh � �la%�g�¸� Å a%�rb � a+b � bFd��§�f�g�¸� � È � d �  ���D�fa Æ � � <%� � 9 ¶ ëlë ¹ ±.± � ç�a!�la1�>·8� � <%� � 9 ·lç�a Æ � Æ�D� �  ���la¨b;�ª��b � �k����bJ�r�j�Fa#�w�k� Æ � �L� �U� Å a%�k�facbJ� � a � � �F� � Å a¨� � dgdj� � a>bF���J� �8� �kbJ�ra Æ�Æ �j�la1�  a � �>a¨� � � Å a$ À < 7 Þ&ü ¯��¼�cbFdj�>�DdgbJ�k� �l� � ±on|Å �g�|�w�k� Æ �*�g�+bF� � � �  bJ�  �j�;� �  b�1dga>bF�|d �  �g�#� � �k�ra>bJ�|� Å a � ±¯n|Å bJ�
�j�>·Mç�a¨� �l� �f� Æ a1�]b�ÈD�ra1�r�>�f�gÈ8�r� �l� � ��� b(=§� � �>5>a]� Å a � � � �!�k� �l� � ®  @ê'#$ &%(!,?3�"�� ° hM��d �§� Ç;� �  bJ��� Å a
È�bJ�f� �F�87 efa!� � bJ�r� Å � �  ç Å �j� Å ç+�gdjd¯dgacb Æ � �º� � � � � �>5>a�� Å a,�w�§�w�ka � bJ�r�g�.� � �1a>�f�kbF� � �\�Wb �DÆ bJ��� Å a
�rb � a¹�r� � aF·8� ��� � � � � �65>a+� Å a � �Fa>�rdgbFÈDÈqa Æ È Å bF�fa��fÈ�bF�>a�hqa1�\ç�a>a � ¯��Îb �DÆòß þ�±@? �|� Å a��fa>�r�8dj�k�1·
ç�a#�>b � � �l� �w�k�r�8�1�©� Å a%È Å bF�fa¨�fÈ�bF�>a ÆD�l� � � bJ�ka Æ hM��� Å a�$ À < 7 Þ&üµ¯�� ±ªn|Å a#� �l� È�bF�r�j� �l� ç+�j� Å � Å a
�facbFd Æ bJ��b*ç+�jdgdPbF�r�j�ra�b��ra � �r���k���§���\��� � � Å a Å �  Å a1� � � Æ a>���cbJdg�>�8d�bJ�r� �l� ±�- a�a�=§Èqa>�!� � �D� � a!� Å �;Æ
ç+�jdgdBhpa�bFdg� � �D�fa � �DdP� �*� bFÇFa��f�;�f�ra � bJ�k�j�cbFdjdj�¢� � bFdjdB�kb � ÈDdga1�¹bF�%� Å a�h�bF��Ç  � � � �DÆ a>�w�k� � bJ�ra>�#� �
� Å a�� � ÈA�ª��bF�fÇ�b � bFd��;�r�g� ±¯n|Å �g�+�j�]� Å a�è��f�f�%�ra1�r�Dd�� �L� �]� Å a�ê ��� <%� � 9B9 a�=8Èqa>�f� � a � � ±
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n|Å a�ê ��� ® ê � djdg�ga1� � a1�ra>�!� � �%bJ� � a>� � �jd�bFh ° a�=§Èpa1�r� � a � �%�j�#b  a � a>�rbFdBÈD�D�rÈ � �fa�a�=8Èqa>�f� � a � � �L� �� Å a��f�r� Æ � �J�  ©� W� � dgdj�g�f� �l� �#bJ�¹� Å a n a1�JbJ�k� �l� ê � dgdj� Æ a1�#d � �>bJ�ka Æ bJ�¹� Å a � a>� � �c�#bJ�k� �l� bFd ? �1�>a1d 7
a1�kbJ� � �CÞBbFh � �rbJ� � �w� ® � a>� � �jd�bFh ° ·�� ��g bJ�kbH�;�gb8· 9 djdg� �D� �g�1·@× ±jþ�±ý±¨n|Å a n a!�Fb7�k� �F� bF�>�1a>dga1�kbJ� � �%�g�#� Å a
Å �  Å a1�f� 7 a � a1�  �¡È8� � � �l�87 b � �r�gÈD� � � �F� bF�>�1a>dga1�kbJ� � � � bJ� Å � � a�� � � Å a�ç � �fd Æ ± ×#�f� �  n a!�JbJ�k� �l� bF� 7
�1a>dga1�kbJ� � �>·Dê ���@Æ �g�f� � �la1�ra Æ � � È 7 �ª��bF�fÇ,a!�la � �r�#� � ëih�h'j ±on|Å a��DÈ  �rb Æ a>�|� �lk � � 9B9 a�=8Èqa>�f� � a � ��j��a�=8Èqa>�!�ka Æ � �  ���la#b �*� È8È � �w�k� � �j�\� �D� � �l� d���� ��Æ �g�r� � �la>�]b � a!ç È Å �;�f�g�>��hD�8�|bJdg� � � � Èpa1� �L� � �
ÈD�fa>�1�g�r� �l�,� acbJ�r�D�fa � a � �k�]� � a1dga>�!�k� � ç�acbJÇ,�ra1�1� � � ±	9 � � Å �g�©� Å bFÈ8�ra>�1·8�JbF�r� � �D�©� �l� ÈDdga�=,b �DÆ,� � � � 7
�r� �l� � �J� � Å a n a1�JbJ�r� �l� bF�>�1a>dja>�kb7� � �Ub �8Æ ê ���mÆ a1�ra>�!� � ��bF�ra Æ a1�r�1�r�ghqa Æ � � hD�f�ga � ± �'� �Ub�� �l� È8dga1�ra
�fa1�;�ga!ç �ra1anm ë$oip m ëiqrp ±

d�Ð�d �HsµÖ�ã¯ÖÙ|à¸ä�ãUØcÚPà¸ØcÙ%ÚÜÛ�Ý\t�ä�ãU× Øcß>Ö-u ÖÙ%Ù%ä�ß1ä�ã¯Ö�à¸Û.ãUÚ
vwËwvwËfÊ xzy{y��PT��ÝÑ�Ï}|�~�Ñ�y���Ï�Ó'Ò
n|Å a n a1�JbJ�k� �l� �j�3b%�1�g�r�1�Dd�bJ�BbF�>�1a>dga1�kbJ� � � �F� bJh � �§� ë Ç �ì�F� �rb Æ �g�8� ± �©bJ� Å ÈD� � � �l� b �DÆ b � �k�jÈD� � � �l�
hqacb � �g�UbJ�>�>a1dga1�kbJ�ra Æ �DÈ�� � h������ a��·F�fa>�fÈpa1�1�k���la1dj�l·M� Å a � � � dgdg� Æ � �  � ��� ÈDÈ � �r���ka Æ �j�ra>�!�k� �l� �Pç+��� Å� Å a��>a � �r�ra 7��F��7\� bF�f��a � a>�  � �F� ë ± h�� n a�� ± g a �L� �ra��ra>bF� Å � �  � Å a�è � bFd¯� � dgdj� Æ � �  a � a>�  � �F� h����

ëih
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� a��·�� Å a>�ra�bF�fa�èD�FabF�1�>a1dga>�rbJ�k� �l� �f�ka1ÈD���%ê � ��ÇF�1� �F� � 7 � bFdj� �l� ·�¡�� � bJ�F· g��;� �f�ra>�>·£¢ºbJ� � 9 � efa>�!� � �1·b �DÆ n a1�JbJ�r� �l� ±�n|Å a��r� Å a � bJ�k�j���;�ga1ç �F� � Å a�bF�>�1a>dga1�kbJ� � �¨� �l� ÈDdga�=mbJ� � a1� � �gdgbFhº�j�¹�gdjdg�D�w�k�kb7�ka Æ
� �¢� �  �D�fa o ± ë ±

n|Å a+ÈD� � � �l� �Uhqa  � � bJ��X¥¤,� �l� �¸ç Å �j� Å �j�¯ÈD� �;Æ �D�1a Æ � � b�h � �f�kdja �F� Å � Æ � �  a �  bF� ±¸n|Å a+� �l� �
bF�ra|� Å a � � � efa>�!�ka Æ � � � � b�ê � ��ÇJ�>� �F� � 7¦� bFd�� �l� ÈD�facbF�1�>a>dja>�rbJ� � �Uç+�j� Å b � � � �j�k�gbFdDbJ�>�>a1dga1�kbJ�r� �l���F� o�jÇFa�� ±Fn|Å a|ê � ��ÇF�>� �F� � 7¦� bJdj� �F� � Å a � bF�1�>a>dja>�rbJ�ka1�P� Å a � �DÈ�� � 4�j�� ÇFa§� ±�9 � � Å a��fa>� �l�DÆ �f�ra>È�·l� Å a>�fa
� �l� ��a � �ka>��b_dj� � a>bF��bF�1�>a>dja>�rbJ� � � ® ¡�� � bF� ° ç+��� Å ë©¨�j � d �l�  ·B� Å a � � Å a.� �l� ���facbF� Å � Å a.a � a1�  �
�F� ¨'��� ¢_a§� ±}? ��� Å a�a �DÆ£�F� � Å aA¡�� � bF�F·¸� Å a�a>dja>�1�r� �l� � � � �l� � Å a¢X¥¤¼� �l� ��bF�ra��w�k�f�gÈDÈqa Æ ��ª
hM�º�>bF�rh �l�µ�L� �jd5·qb �DÆ � Å a��ra1�r�Dd��k� �  ÈD� � � �l� �¹bF�ra�È�bF�r�fa Æ � � � � � Å a g��§� �w�ka1�¹�r� �  ±¹n|Å a g��§� �w�ka1�
�r� �  �j�.bWÈD� � � �l� �f� � � Å � � �k� �l� �r� �  ç+�j� Å 4�j � �rb Æ �g�8� ±=n|Å a�ÈD� � � �l� ��bF�ra��>�j�r�>�8d�bJ�ra Æ � � �k�gd
bF���ª�D�j�r� �  �A� a§�·phpa �L� �ra�hqa>� �  � � dgdga1�1�ra Æ � � hD� � � Å a1� �J� � ý ëi�"«¬ È�bF�w�k�j�>dga1�¹acbJ� Å �L� �¹�D�ra�� �� Å a n a1�JbJ�r� �l� ® � � j ý ëi��«® �L� �+ÈD� � � �F� �#�8�ra Æ��L� �|� Å a�ÈD� �;Æ �D�!�k� �l���J� b � �k�jÈD� � � �l� � ° ±�n|Å a � a�=;��f�ra>È��g��b � �D�w� Å a1�|bF�1�>a>dja>�rbJ�k� �l� � � ¢ºbF� � 9 � efa1�1� � �>·§ç Å a>�ra�È8� � � �l� �]bJ�ra¹bJ�>�>a1dga1�kbJ�ra Æ*� � �F� �¯� a��� � ë$jr�A� a�� ±�n|Å a°¢�bF� � 9 � efa1�1� � ���g��b*È8� � � �l� �f� � � Å � � �k� �l� �r� �  ç+�j� Å ë Ç � �rb Æ �j�D� ± ��� �¨� Å a
n a!�JbJ�k� �l�¥k � � 9 � Èqa>�rbJ�k� �l� ·q� Å a �A� a§��È8� � � �l� hD� � � Å a>��ç�a1�ra�� � efa>�1�ra Æ � � � � � Å a�¢�bF� �±k � � 
�f� � � Å � � �k� �l� ·;ç Å a>�fa#� Å a1��ç�a>�ra¨bF�>�1a>dja>�kb7�ka Æ � � ë$j��;� a�� ±'9 �nk � � 9²9 È Å bF�raJ·;� Å a¨a�=8�j�f�r� �  ¢ºbF� �
k � �  Å bF�%hpa1a � �fa>ÈDdgbF�>a Æ hM��b � a!ç`bF�1�>a>dja>�rbJ� � �1·£¢ºbF� � 9 � efa1�1� � �>· �L� �%� Å a�ÈD�D�rÈ � �fa �F� �ra Æ �D�>� � 
� Å a�� � a§³.�1�ga � �1� �F� � Å a�b � �r�gÈD� � � �F� ÈD� �;Æ �D�!�k� �F� ±´? �¹� Å a��ra>�f�Ddj� �J� � Å �g�1· �.� �fa�� Å b �Q� bF�!� � ���
o � � �1�racbJ�ra>�#� � dg� � � �D� �r���\�*bJ�ra�a�=§Èpa1�1�ra Æ ±]n|Å a ë$jr�°� a§� ÈD� � � �l� hD� � � Å a>�¨bF�ra�è � bFdjdj�,� � efa1�1�ka Æ
� � � � � Å a#a1�JbF�1��bJ�ka Æ hpa>b � ÈD�gÈqa �F� � Å a n a1�JbJ�r� �l� �r� �  b �DÆ hD� � �  Å �]� � b � a � a1�  � �F� h����¯� a§� ±

v�µ v¶µwv ·K¸¹~:º�»�y¼|�½&~¿¾À~�ÁÃÂ�¾Ä|�½BÅ�¸¹~	|�~Ä¾
n|Å a#b � �k�gÈ8� � � �l� ��bF�ra%�>�facbJ�ra Æ b7�]b���bF�  a1�©�f�kbJ�k� �l� ±¸n|Å a ë$o��;� a§� ÈD� � � �l� �©a�=;�k�rbF�1�ra Æ,� � �l� � Å a
¢ºbF� � 9 � efa>�1� � � Å �j��� Å a � �g��ÇJa>d¸��bJ�  a!��b �DÆ È8� �;Æ �D�>a�b � �k�jÈD� � � �l� � ±´? � �k�jÈD� � � �l� ��bF�fa�ÈD� �;Æ �D�1a Æ
� �la>�_b@dgbF�  aº�rÈD�facb Æ b �  dja>� �l� � Å a �L� �fç�bF� Æ	Æ �g�ra1�1�r� �l� ç+��� Å a � a1�  �ja>� �F� bFÈDÈ8� � =§� � bJ�ka1dj� �
� a�� ±	? �1�;dj� �DÆ �f�g�>bFd]dg��� Å �j� � dga � ���j�.�8�ra Æ � �¡�L� �1�D��� Å a�b � �k�jÈD� � � �l� ��� � � � b¡È�bF�rbFdgdja>d]hqacb � ±
n|Å a>�faÈ�bF�rbFdgdja>d�hqacb � �F� b � �k�gÈ8� � � �l� �#bF�ra�� Å a �mÆ �g�fa>�!�ka Æ � � � Å a � a1hD� � � Å a>� ±#n|Å a � a1hD� � � Å a>�
�g�.b¡� � � �8Æ a Æ �r�r�gb �  �DdgbF� 7 � Å bJÈpa Æ �w� � � Å � � �k� �F� ç+�j� Å b � a>b � �rb Æ �j�D� �F� h�� � ±Æ9 �k�.ÈD�r� � bJ�f�
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� �  �D�fa o ± ë � ? �f� Å a � bJ�r�g���;�ja1ç �F� � Å a k � � 9²9¹n a1�JbJ�r� �l� bF�>�1a>dja>�kb7� � ��� �l� ÈDdja�=WbJ� � a>� � �gdgbFh ±
n|Å a � a1çË¢ºbF� � 9 � efa>�!� � ���g��� Å � ç � � � � Å a¹dga � ���f� Æ a �F� � Å a n a!�Fb7�k� �F�Ak � �  ±¸n|Å a�ê ����Æ a1�ra>�!� � ��j�|d � �cbJ�ra Æ bJ� �l� a �J� � Å a�� � dgdj�g�f� �l� È � � � �k�+bJ� g � �l� � Å a n a1�JbJ�r� �l��k � �  ±
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ÈD�D�fÈ � �fa��g�¹� � �ra Æ �D�>a�� Å a �.�l� a � �k� � �fÈD�ra>b ÆW�J� � Å a.b � �k�jÈD� � � �l� �¹hM�m� � ��b7�k� �  � Å a�hD� � � Å a>� ±
n|Å a>�faQbF�ra¡bFdj� � hqacb � � �;� dg� �  �w�§�w�ka � ��� Å bJ�_bF�1��� � �ra Æ �D�>am� Å a � �r�>�jdgdgbJ�k� �l� �.� � � Å amÈDd�b � a
Èpa1�rÈqa �DÆ �g�>�8d�bF�o� � � Å a � �rh8�j� ® �r�kb � �f�la1�r�fa¨ÈDdgb � a ° bJ�Uç�a>djd'bF�U�ra Æ �D�>� �  � Å a �.�l� a � �k� � �rÈD�facb Æ.�F�
� Å ab � �k�gÈ8� � � �l� � ±�n|Å a � ·�� Å a�b � �k�jÈD� � � �l� �¨bF�ra��r�kb � � � a>�f�ra Æ � � � Å a ? �>�1� � �DdgbJ� � �¨ç Å �g� Å �j�¨� Å a
�f� � �kb  a©�f� �  �L� ��� Å a�b � �r�gÈD� � � �F� � ±È? djd �F� � Å a�b � �r�gÈD� � � �F� �3bF�ra©�f� � �ra Æ Å a1�ra�bJ� ��� a§�)b �DÆ � �;� dga Æ� � �k�jd � a>a Æ a Æ ± � Å a � � Å a%�f�kbF��Ç.�g�Ud�bF�  a+a �D� �  Å ·§hD� � � Å a1� �F� b � �r�gÈD� � � �F� ��bJ�ra+�k�kb � � � a1�r�ra Æ � � � �
� Å a n a1�JbJ�k� �l� �f� �  b �DÆ bF�>�1a>dja>�kb7�ka Æ � � h������ a�� ±�n|Å a.� � �kbFd � � � hpa1� �J� b � �k�jÈD� � � �l� ��� � � Å a
� � djdg� Æ a>�©�g� Æ a1�ka1� � � � a Æ hM�,� Å a�ÈD� �;Æ �D�!� �F� � Å a�b � �r�gÈD� � � �F� ÈD� �;Æ �D�!�k� �F� �kbJ�raF·§� Å a¹�\�;ÈD�g�>bFd��w� � �fa
Æ �D�rbJ�k� �l� ·Db �DÆ � Å a��k�rb � � � �g�f�r� �l� a§³.�>�ja � �!� � � �l� ? �1�>� � �8d�bJ� � �]� � �f� � �kb  a�� � � Å a n a1�JbJ�r� �l� ±

9 � � Å a�ÈD� � �>a1�r� �J� � Å a n a!�JbF� �l�¯k � � 9²9 �DÈ  �kb Æ aJ·lb � a1ç ? � �r�gÈD� � � �l�-k a1�1�;�>dja k � �  Å bF�Phpa1a �
ÈD� � È � �fa Æ ±¯n|Å a�� � dja �F� � Å a k a1�1�;�>dja>� k � �  �g��� � ÈD� � �;� Æ a ��� �ra¹b � �r�gÈD� � � �F� � �L� �©� Å a n a1�JbJ�r� �l� ·
ç Å �g� Å ÈD� � È � �f�k� �l� bFdjdj� ÆD� �8hDdj�º� � �1�racbJ�ra>��� Å a.dj� � � �D� �f�j�\� ±¯9 � � Å a k a1�1�;�>dja>� k � �  �g��bc�JbF�gdgbFhDdjaF·
� Å a�b � �r�gÈD� � � �F� �|� � � Å a n a!�Fb7�k� �F� bJ�|� Å a�a �DÆ_�F� � Å a��w� � �fa�ç+�gdgd �D� �+hqa Æ � � Èpa Æ h8�8�%� � djdga>�!�ka Æ
� � � � � Å a k a1�1�;�>dja>� k � �  ·8b �DÆ � Å a � �fa � �#� � � Å a;¢ºbF� � 9 � efa>�!� � �%b �DÆ � � � Å a n a!�Fb7�k� �F� b  bF� � ±

v�µ v¶µ Ì S_�¹� S����	Â}|�¸¹~Ä¾

n|Å a n a1�JbJ�k� �l� �g��� Å a �l� dj�W�>�w� �  a � �j�cbFdjdj�W� �;� dga Æ bF�>�1a>dga1�kbJ� � ��bJ� � a1� � �gd�bJh ±¥9 ���g��bµ�>�j�r�1�Dd�bF�
�f� � � Å � � �k� �l�*�F� �kb Æ �j�D� ë Ç � � Å bJ� Å bF� � bF�1�>a1dga>�rbJ�k� �  �cbc�;�j�k�ja>�©� � � Å a k#� �ra>�!�k� �l�,�F� � Å a¨bF�>�1a>d 7a>�rbJ� � � ±Pn|Å a n a!�Fb7�k� �F� �fa>�1a>�j�Fa>�¯ÈD� � � �F� �Ub �DÆ b � �r�gÈD� � � �l� � � � �F� ¢ºbJ� � 9 � efa1�1� � �¯b �DÆ bF�1�>a1dga>�rbJ�ka1�
� Å a � � � �l� ë$j��n� a�� � � h����n� a§� ±£9 � � Å a n a1�JbJ�r� �l� ê � dgdg� Æ a>� �.�§Æ a « ·'� Å a�hpa>b � �g�¨�w� � �fa Æ � �
� Å a n a1�JbJ�r� �l�¡�L� ���ra!�la1�kbFd Å � �8�r� ±.n a1�JbJ�k� �l� �cb � bF�>�1a>dja>�kb7�ka�hpa>b � a!�la>�w� ë$o�� � o���� �fa>� �F�DÆ ��L� ��ê � djdg� Æ a>� ���;Æ a ± ü � �>a q�� hD� � � Å a>� �F� ÈD� � � �l� ��b �DÆ q�� �F� b � �k�gÈ8� � � �l� ��bF�fa � h8�kbF� � a Æ ·�� Å a�\ç � hqacb � �+bF�ra �L� �>�D�fa Æ �D�r� �  �;�Db Æ �r�8È � dja � b  � a1�r� ±Un|Å a1�ra�bF�ra��\ç � � � dgdj�g�r� �l� È � � � �r�+bF� � � �DÆ
� Å a n a!�JbJ�k� �l� �r� �  · g � b �DÆ�� � ±¸n|Å a �L� � � a1���j��� Å a¨� � djdg�g�f� �l� È � � � � �L� ��� Å a�ê ��� a�=8Èqa>�f� � a � �c·b �DÆ � Å a�dgbJ�ka1�|�g� �L� �]� Å a � � a�=§Èpa1�r� � a � �>·��ra1�rÈqa>�1�r�j�Fa>dj� ±
ÍwÎÐÏ$ÑBÒÓÑÄÔ�Õ×ÖØ:Ù×ÖÈÚÓÏ$Ñ¶Û�ÙÝÜiÑBÞßÎ8Ô�ÒÓà§Ñ�ÚÈá¶ØiÞiÑ�âcãåäßÛ�ÙÇÜiÑBÞßÎ�Ô�Ò¦à�Ñ&ÚÈá¶ØiÞiÑ�æ�ç�ÑBÔ�áèÙ×Ö�ÖÓÑ&ä�Ú}ÚÓØ�é©ê{ÙÝÚ ë Ï©ì§Ô�Ò Þ�Øîí�ÑBÒÈÔ�ï�ðÖÓÑBë&Ø�ä(Þ�ñrÑBÒÓÙòØiÞ'â@ÎÐÏ$Ñ&ä"æ(Î"ÑBíîÔîÚÓÒ¦Ø�ä�ë&Ô�ä�Ô§ë&ë&Ñ&ÕòÑ&Ò ÔîÚÓÑ}ç�ÑBÔ�áÆÑ&í§Ñ&Ò¦ì:ó�ð¶ÖÑ²ë�Ø§ä(Þ$Ö¼ôõØ�ÒöÛ�ÙÇÜiÑBÞ�Î8Ô�ÒÓà§Ñ�Ú{á¶Ø©Þ$Ñ�â
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v¶µwv¶µùø S_��ú`S�úöûcÂ}|�¸¹~¿¾ÔTB»�Äü½&¾�~¿ý�½w|�þ

n|Å a n a1�JbJ�r� �l� dg� � � �8� �r���\��� � � Å a�bFhD�fa � �1a �F� b��>� � �r�f� �  b �  dja � �|È � �r���k� �l����ª �ra1�%�j�  �j�Fa � hª�

ÿ � ��� ú ~ ú��~
o��©® s ®~	� s ® �~ °

� ® s�
����� ° ® � � ¤ ® � ¤ « ° � ®Óo ± ë °

ç Å a1�ra � �g�¨� Å a��ra!� � dj�8�k� �l�µ� �ra§�;�8a � �!�l· � �j�¨� Å a � � � hpa1� �F� h8� � � Å a1��� � acbF� Å hpa>b � ·Bú ~ ® ú��~ °�j�]� Å a � � � hqa>� �F� ÈD� � � �l� � ® b � �k�jÈD� � � �l� � ° � � b�hD� � � Å · s ~ ® s �~ ° �j�]� Å a k ¢��¢È8� � � �l� ® b � �r�gÈD� � � �F� °hqacb � �r�>5>a.bJ��� Å a�� � �ka1�kbF�!�k� �F� È � � � �c·Bb �DÆ ���j��b � � �l�¶� bF�1� � �¹� Å b7� Æ a>Èqa �DÆ � �l� � Å a��kbJ�r� ���F�
� Å a¨hD� � � Å dga �  � Å s�
 ·;� � � Å a¨hqa1�kb � � � �!�k� �F� bJ��� Å a¨� � �ka>�rbF�1�r� �l� È � � � � � � ±¯n|Å a¨dg� � � �D� �r�j�\��cb �
hqa¨�fa1ç+�r���r�ra � � � b �L� � � � Å bJ� �.� �fa Æ �j�ra>�!�kd�� Æ �g�fÈDd�bc�;�]�j�r� Æ a1Èpa �DÆ a � �>a1� �F� � Å a¨dg� � �j�r� �  � bJ�1� � �r�
ç+��� Å � � � Å a n a1�JbJ�k� �l� � �l� ÈDdga�=p·

ÿ � q�� �
� � ® � ú��~ ° ®

ú ~
� ~
° � ® s�
���� � °
®�ë ����������� �

° � ®Óo ± o °

ç Å a1�ra ��� � ® ��� ��
° �g��� Å a �D� � � bJdg�651a Æ �r�kb � �f�la1�r�fa�a � ���r��b � �>a¸� �l� ��bF� � � �  h'j! �F� � Å a¯ÈD� � � �F� ® b � �r�gÈD� � � �l� °hqacb � ±@n|Å a � b�e � ��dj� � � �D� �f�j�\�Qdg� � ����bJ�r� �l� ��bF�fa ÆD�l� � � b7�ka Æ hM�@� Å a � � � hpa1� �F� b � �r�gÈD� � � �F� �

� ú��~ ·+b �DÆ � Å aºÈ8� � � �l� hqacb � hD�f�  Å � � a>�r�*ú ~ � � ~ ± � � �ra�� Å bJ� �L� �,b  ���la � � � �kbFd � � � hpa1� �F�
b � �r�gÈD� � � �l� �>·�� Å a�dg� � � �8� �r���\� ÆD� a>� �D� � Æ a1Èpa �DÆ a�=8È8dg�g�1�j�rdj� �F� � Å a � � � hqa>� �F� hD� � � Å a1� ±¢n|Å a
dj� � � �D� �f�j�\��� � � Å a n a!�Fb7�k� �F� �g��È8� � È � �f�r� �l� bFd�� � � Å a¨� � �kbFdpb � �k�gÈ8� � � �l� � � �ra � �f�j�\� ±¯n|Å a¹� � djdg�j�r� �F�
� �fa��ª�Da � �1� �D�fa Æ£�L� ��� Å �g��b � bFdj�;�r�j��g��a1�la1�f� q�h�� � � �L� � q�� ý q�� hD� � � Å �>� � �r�f� �  �rbJ�ka ±�n|Å a
ëiq�o � � �.�;Æ a ®�ë©¨'� ý ëi�'j ° �g�%�>�8�r�ra � �kdj��� �DÆ a>� Æ a!�la1d � È � a � � ±¹n|Å ahqacb � � � dgdg�j�r� �l� �|� �F� �r� � �Da
�\�;ÈD�j�cbFdjdj� �L� � � Å � �8�r� ±	? ��� Å a¨� � djdg�g�f� �l� È � � � ��bJ�+ê ���QÆ a1�ra>�!� � �1·8� Å a%�\�;ÈD�g�>bFd�hqacb � �f�65>a#�g� ë$o��� � �L� �¯� Å a Æ �j�ra>�!�k� �l���F� � Å a+hpa>b � b(=§�g�1·§b �DÆ q�� É �Í�L� �¸� Å a%Èqa>�rÈqa �8Æ �g�1�Dd�bF�UÈDdgb � a]� � � Å a#hqacb �
b(=§�j� ±�n|Å a n a!�JbJ�k� �l�]k � � 9²9 È�bF�kb � a!�ka>�f��bF�ra�dj�g�f�ra Æ � � n bFhDdja ± o ± ë � �  a1� Å a>��ç+��� Å È�bF�rb � a!�ka1�r��l��k � � 9 hºa�=§Èpa1�r� � a � � ±9 �¡� �  �D�ra o ± o ·pç�a�� Å � ç`� Å a�� � �kbFd3� � �ka  �kbJ�ra Æ dj� � � �D� �f�j�\� Æ a1dg���la>�fa Æ
hM�.� Å a n a1�JbJ�r� �l� b �DÆ �ra1� � � Æ a Æ hM�*ê ��� � � � Å a¹Èqa>�f� �;Æ�� � �l�#" �Ddj� o����§ë � �$" �8dj� o�����q ±c9 � � Å �g�b � bFdj�;�r�j�>·8ç�a��D�ra�� Å a Æ bJ��b�� � �k�jd " b � ��bF�w� o�����q � � �r�fa>�fÈ �l�8Æ � �  � � 4�o ± � ÈDh£¤ « ±
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k&% � 9 h ®wëih�h�q 7 h'j ° k � � 9²9 b k � � 9²9 b
®Ó� ý � ° ®Óq�� ý q�� ° ®�ë©¨'� ý ëi��q °'¯� � � �l� �)(JhD� � � Å o ± q ý ëi�"«w« o ± 4 ý ëi��«w« o ± 4 ý ëi�"«w«? � �r�gÈD� � � �l� �*(JhD� � � Å j ± j ý ëi� «¬ q ± � ý ëi� «¬ ¨ ± � ý ëi� «¬n � ��bFd ? � �k�jÈD� � � �l� � q ± q ý ëi� «w« ë ± ë ý ëi� «® ¨ ± o ý ëi� «®'¯h�bJ�	'¯� �§Æ �8�1�k� �l�Ãk b7�ka � ± � ý ëi�"«¬ ë ± � ý ëi��«w« o ± ë ý ëi�"«w« Å ��¤ «'¯� � � �l� a � ���r�kb � �>a o�q�� or��� o���� �.�l7�� �rb Æ

? � �k�gÈ8� � � �l� a � �j�r�kb � �1a ëiq�� ëij�� ë$j�� �.�l7�� �rb Æ
� � q'j q�j q'j � �

� � a>�  � h���� h���� h���� � a��? � �r�gÈD� � � �F��g � � � Å a1� � q�� ëi��qg � � � Å dga �  � Å ® � � � ° � ± ��� � ± q'4 � ± q'4 �
ê�� � �f�r� �  ? �  dja � � ëiq�� É��rb Æ

n �;ÈD�g�>bFdö¡�� � � �D� �f�j�\� � ± ëi� ý ëi�,+ « � ± ë 7 � ± � ý ëi�,+ ® o ± ë ý ëi�,+ ® � � ¤ ® �fa>� ¤ «9 � �ra  �rbJ�ka Æ ¡�� � � �D� �f�j�\� q ± o � 7 ë$j ¨�o ÈDh£¤ « (�ç�a1a>Çg � � � Å �§È�bJ�>� �  - q'jr��� q�h�� ëiq'o � �fa>�
9 � �ra>�kbJ�1�k� �l� �)(J�>� � �r�f� �  o ± j o ± q ë ± h

n bJhDdga o ± ë � n|Å a+b � �r�gÈD� � � �l� � � �ka � �r�j�r�ga1�  �j�Fa � bF�fa � a1�ra1dj��a�=8b � ÈDdga1� ±/. �  Å a1�¯b � �k�jÈD� � � �l� � � �ka �"7�r���k�ga1�3�;�ja>d Æ ÈD� � È � �w�k� �F� bFdgd�� Å �  Å a1�Pdj� � � �D� �f�j�k�ja>� ±3n|Å a]� � ���k�gbFd k � � 9²9 �DÈ  �kb Æ a>�¯bF�fa�a�=8Èqa>�!�ka Æ � �Å bc�la�� Å a��Ddj�r� � bJ�ka#È � �ra � �k�gbFdp� � bF� Å �ga!�la�dg� � � �D� �r���k�ja>� �F� o ý ë©�,+ ® ç+�j� Å q�� b � �r�gÈD� � � �l� h8� � � Å� Èqa>�kb7�k� �F� ±on|Å a¹�\�;ÈD�j�cbFdpdg� � � �8� �r���\��bJ��� Å a¹hqa  � �D� � �  �F� b��w� � �fa Å bF���k�kb Æ �j�r� �l� bJdgdj���k�rb � �rdgbJ�ka Æ� � � � �ra  �rbJ�ka Æ dg� � � �8� �r���\�Qç+��� Å b q�q! Æ �8�\� � bF�1� � � ±10 Èpa1�kbJ�r� �l� ç+��� Å b � �k�jÈD� � � �l� �fa>�!�§�1dg� � � bc�,hpa�� �F� a!ç Å bJ� Æ � ª a1�ra � � ±
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� �  �D�fa o ± o � n � ��bFdB� � �ra  �rbJ�ka Æ dg� � � �8� �r���\� Æ a1dg�j�Fa>�fa Æ hM�¢� Å a n a1�JbJ�k� �l� b �8Æ �ra1� � � Æ a Æ hª�µê ���� � � Å a#Èqa>�f� �;Æ.� � �l�4" �Dd�� o����8ë � �5" �Dd�� o�����q ±�9 � � Å �g��b � bFd��;�r�g�1·Mç�a%�D�ra%� Å a Æ bJ�kb�� � �r�gd " b � ��bF�w�
o�����q � � �f�ra1�rÈ �l�DÆ � �  � � 4�o ± � È8h£¤ « ±

d�Ð*6 � sµä � Ò t ece fµä¨àoä�Ù+àoÛ.ã

v¶µ Ì�µ87 9UûÄúö¸�û�½�ú;:
ê ��� 9²9 Æ a!�ka1�1� � �¨�g�#b  a � a1�kbFd3ÈD�D�fÈ � �fa�� � dga �D� � Æ bFd Æ a1�ra>�1� � �#ç+��� Å b  � bJd �J� � Å a��f�r� Æ �ja>� �L� �%b
hD� � b Æ �rb �  a �F� Å �  Å a � a>�  �È Å �;�r�j�>�¯ÈD� �  �rb � ±Bn|Å a Æ a1�ka1�1� � �¸�g�P� �l� �f�k�f�D�1�ra Æ ç+�j� Å � Å a�� Å bF�  a Æ
È�bJ�f�k�j�>dja¨�k�rbF��Çª� �  ç+�j� Å � bF�f�%ÈD� � efa>�!�k�j�Fa��cbFd � �r� � a!�k�f�,b �DÆ è � a  �rbF� � a Æ¢� � �l�¢Æ a!�ka1�1�k� �l� ±

? �r� Å a � bJ�r�g���;�ga1ç �J� � Å a,ê ��� 9B9 Æ a!�ka>�!� � ���g��� Å � ç � � ��� �  �D�fa o ± q ±�n �kbJ��Ç;� �  �w�§�w�ka � �bF�fa�� �l� ��bF� � a Æ � � b.�f�DÈpa1�r� �l�DÆ �D�!�k� �  � � dga �8� � Æ · ë ± j � � � �rb Æ �g�8�#b �DÆ ¨ ± � � � � dja �  � Å ·'ç Å �g� Å
 a � a>�rbJ�ka1�Ub ë ± ¨ n � b  � a1�k�j��è�a1d Æ È�bJ�kbFdjdga>dª� � � Å a]hqacb � b(=§�g� ± ê]bFd � �r� � a!�k�f��b �DÆ�� � �l� �w�§�w�ka � �
bF�fa¡bFdgd � �8�k�f� Æ aµ� Å a¡� � dja �D� � Æ ± � a¡�D�raWb � �;� � Æ � � bJ�ram�f�;�f�ra � ç Å a1�ra¡� Å a¡È � d�bF� 7 b �  dga=<£�j�
� acbF�f�D�ra Æ*� � �l� � Å a¹ÈD� � � �l�,Æ �g�fa>�1�r� �l� ·;� Å a�b�51� � �8� Å bFdqb �  dga?>��g� � a>bF�r�D�fa Æ bF� � � �DÆ � Å a¹hqacb �
Æ �j�ra1�1�k� �l� ·8b �DÆ � Å a�ÈD�fa>� ÆD�(7 �kbJÈD� Æ ���\�*�j� Æ a1è � a Æ bJ�A@ �#B d � ® �kb � ® < � o °f° ±

n|Å a1�ra¹bJ�ra¨� �l� a Æ a!�ka1�1� � ���DÈ  �kb Æ a1� � � �l� k � � 9 a�=§Èqa>�f� � a � � ±¯n|Å a%�k�rbF��Çª� �  �f�;�f�ra � � Å bc�la
hqa>a � � � ��bFdjdj���ra>È8d�bF�1a Æ ç+�j� Å � a!ç Æ a1�ra>�!� � �f� ±*n|Å a.�cbJd � �f� � a1�k�w�º�w�;�f�ka � ��bF�fa �D� ç a�=§�>dj�D�r���la>d��
�f�>� � �r�gdgdgbJ� � � 7 hDbF�ra Æ ±¨n|Å a�a1dga1�1�k� �l� �j�>��b �8Æ �k�r� l a1�¨�f�;�w�ka � ��bF�fa � �Ddgd��_� �l� ÈDdg�gb � �#ç+��� Å � Å a � a!ç
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ÈD�gÈqa>dj� � a Æ � �l� è  �D�rbJ�k� �l� ·Jb �DÆ bFdgdF� Å a©� �F� �\ç�bF�ra Å bF�3hqa>a � �ra 7 ç+�r���r�ra � �D�r� �  ê �C� b �DÆ b � 0 h;efa>�!�
0 �r�ga � �ka Æ bF�f� Å �j�ra>�!�k�D�fa ±

� �  �D�ra o ± q � ? �f� Å a � bJ�r�g���;�ga1ç �F� � Å a�ê ��� 9²9 Æ a1�ra>�1� � � ±

v�µ¦Ì�µwv D ¸¹Â	yFE�½B¾HGüý8þ�ý�|�ú3Ä ý
I ÅKJMLNJPO,LNJ?Q çSR�È LUTVWO,L8XYQUL)O,Z Ç T�[K\ Æ J]Q)JMZ]Q R LS^NX_^NQUJMVY^`T[ ê&aPb 9B9 � QUcKJHT[d[KJMLeQ)L)O�Z*f_T�[K\g^NX_^8Q)JMV R,h
Q)cKJi^NTjT�Z R [lk,JML8Q)J =Ym JnQ)JnZnQ R LU^Ho ¡ ���dp �"�	q 9²9 p O,[ m 9 ��¡�r p O�[ m QUcKJAZMJM[sQUL)O,j R!t Q)JML/QUL)O,Z*fuT[d\v^8Xw^8Q)JnV
R,h QUcKJ ç T�LUJ 7yx O,^NJ mzm LNT h QvZ*c�O,V x JML�o ê 0 IAr]{�I cKJ�^NZ*cKJMVWO�QUTZWk_T�J ç4R,h QUcKJ|QUL)O,Z*fuT[d\=^NX_^8Q)JMVY^lT�^
Tj�j t ^8Q)L)O�Q)J m T�[ b T�\ t LUJ o { ¨ {	b L R V}Q)cdJ5T[d[KJMLNV R ^8Q?^NT m J p ¡ O~X!JnL ��� o ¡ ��� r p � T�jTZ R [ � JML8Q)J =�a JnQUJMZ 7
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Q R L�o �"�?q 9²9 r p O�[ m 9�[sQ)JnLUVYJ m TO�Q)J � Tj�TZ R [ ¡ O~X,JMLU^�o9 ��¡�rPm JnQUJMZnQ R LU^5Z R [K^8Q)L t ZnQ ç T�Q)c�Q)cKJYT[K[dJML
QUL)O,Z*fuT[d\�^NX_^NQUJMV p O,[ m¼ê JM[sQUL)O,ji0 t QUJML I L)O�Z*f,JML�o ê 0 IAr Z R [d^NQ)L t ZnQU^ ç T�Q)c�Q)cKJ R,t Q)JnL5Q)LUO,Z*fuT[K\
^8Xw^8Q)JnV {�I cKJ ê 0 I Z R k,JMLN^AQUcKJCZMJM[sQUL)O,j�LNJM\!T R [�T[�Q)cdJPL)O,[K\,J R�hA� @��w� ë { � ç T�Q)c�Q)cKJC� t LU� R ^UJ R,h
QUcKJPcKT\,c�QUL)O,Z*fuT�[K\$LUJM^ R j t Q)T R [�O,[ m LUJnZ R [K^8Q)L t ZnQUT R [�J ³ ZMT�JM[KZ]X {eI cKJC^UT�jTZ R [|QUL)O,Z*f�JMLAT^ t ^NJ m [ R Q
R [dj�X5Q R �KLUJnZMT^NJMj�XgLUJnZ R [K^8Q)L t ZnQeQ)cKJ`QUL)O,Z*fgT�VW��O�ZnQ/��O�L)O,VYJnQUJML R L�T[sQUJML)O�ZnQ)T R [g� R T[sQ)^ p x t Q�O,j^ R Q R
x JPO x j�J?Q R ��JML h�R LUV�Q)cKJP^NTj�TZ R [|^NQ)O,[ m 7 O,j R [KJ?Q)LUO,Z*fuT[K\ h�R L�Q)cKJPLNJM\!T R [�o ë { ��� � @;� � o { � r�� cKTZ*c
T�^`[ R QiZ R k,JMLUJ m x X ê 0 IP{
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b T�\ t LUJ o { ¨ ��¡�R [d\!T�Q tKm T[KO,j�k_T�J ��R�h QUcKJv� aPb��N��I L)O,Z*fuT�[K\ � Xw^8Q)JnV {

�n���;�u���S�������F�u�_���e F ¢¡¤£¦¥�§¨�©�W¡ª��£«�Ë�
I cKJ¬T[K[KJnLYQUL)O,Z*fuT�[K\1^8Xw^8Q)JnV Z R [K^UT�^NQU^ R,h QUcKLUJnJ=^NTjT�Z R [k,JMLNQUJ]® m JnQUJMZ]Q R LN^ { � J¬^Uc R©� O
m J]Q*O,T�jJ m Jn[ m k_TJ �¯R,h Q)cKJ?� aPb°�N� ^NTjT�Z R [$^8Xw^8Q)JnV�T�[ b T\ t LNJ o { j {±I�R Q*O,j�²©³ � ^UTj�TZ R [gj´O~X!JnLU^
O,j�j R©� Q R O,LNZ*cKT�k,JµO�\ R_R_m TVY��O,Z]QY��O,L)O�VWJ]Q)JMLYLUJn^ R j t Q)T R [¶O,[ m QUcKJ=^NTjT�Z R [�^NQ)O,[ m ³�O,j R [KJ
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Q)L)O�Z*f_T�[K\ {
I cKJ � TjT�Z R [ � JnLNQ)JÂ® a JnQUJMZnQ R L=o �"�	qÃ�N�8r T�^ x t Tj�Q$T[¢Q)cKLNJMJ¬ZnX_jT�[ m LUT�Z~O,j x O,LULNJMj�^ � T�Q)c¶O
Q R Q)O,jKjJn[K\,QUc R�h h�� ZMV R!t Q)^NT m J ¡ ��� {ÅÄ O,Z*c x O�LULUJnj�Z R [d^UT^8Q)^ R,h�Æ k!JAL)O m T´O,jwj´O~X!JnLU^ R,h�mdR!t x j�J
^UT m J m ^UT�jT�Z R [¬VWT�ZML R ^NQ)LNT� m JnQUJMZnQ R LU^ x JnQ � JMJn[�LUO m T�T R,h o { ¨ O,[ mÇ � { ²YZMV p O,[ m JMO,Z*c�j´O~X!JnL
T^ m T�k_T m J m T�[�O,ÈnTV t Q)c=T�[sQ R q��!É � J m \!Jn^ {	I cKJ Æ LN^NQ p ^UJnZ R [ m p O,[ m�h�R LNQUc�j´O~X!JnLU^ h L R VÊQ)cdJ
T[K[KJnL&^UT m JPZ R V x T[dJPO,[�Ë B > VYJ~O�^ t LNJMVYJM[sQ R [ R [KJP^NT m J � T�Q)c h�� É ^NQ)JnLUJ R VYJ~O,^ t LUJnVWJn[sQ
R [5Q)cdJ R QUcKJML p O,[ m QUcKJSLNJMVWO,T[dT[K\iQ �SR j´O~X!JnLU^ioÌQ)cKT�L m O�[ m5ÆKh QUclj´O~X!JnLU^ r Z R V x T[KJeË B >$� T�QUc
^UVWO,jj�O,[d\!jJ$^NQUJMLNJ R O�Q Ç!{ o,É {�I cKT^�T^ m Jn^UT\,[KJ m Q R ��JMLNVWT�Qv\ RwR_m LNJM^ R j t QUT R [�T[°j R Z~O�QUT[K\
Q)cKJµÈÂ³�� R ^UT�Q)T R [ R,h ^UJnZ R [ m O,LNXÍk!JML8Q)T�ZMJM^�O,[ m Q R JM[KcKO,[KZMJµQUcKJ q ³ a �KO�QUQUJMLU[ÎLNJMZ R \![KT�QUT R [
Z~O,��O x Tj�T�Q�X R,h Q)cKJ�^NTj�TZ R [1Q)LUO,Z*f,JnL {zI cKJ�LNJ~O mKR,t Q$Z*cKT�d^$O,LUJ�V R!t [sQ)J mR [�O,[¢JMj�JMZnQULUT�Z~O,j
cuX x LNT m$R [$Q)cKJ`^ t L h O�ZMJ R,h Q)cKJi^UT�jT�Z R [ m J]Q)JnZnQ R LU^ {�Ä O,Z*cYLUJMO mKR!t Q�Z*cKT�Y^UJ]QHo �"�?q q r c�O,^ Ç or�
Z*c�O,[K[KJnj^ p JMO,Z*c � T�QUc¢O�Z*c�O,LU\,J]³�^NJM[K^NT�QUT�k!J�O�VW�Kj�T Æ JnL p�¨�o ³�ZnJMj�j mKt O,j�³y� R L8Q)J m �KT��JMj�T[KJ � T�QUc
h�R!t LYO mKm T�Q)T R [�O,j&ZnJMj�j^ h�R L x t ª JMLN^ p O,[ m O,[�Ï a � { ÏÐcdT\!cKj�X��O,LUO,jj�JMj Æ x JnL8³ x O,^UJ mÍm O�Q)O
O,ZMÑ t T�^UT�QUT R [�^8Xw^8Q)JnVÐLNJ~O m ^ R!t QAQ)cdJ5JM[sQUTLUJ m J]Q)JnZnQ R L?T[¬O,�K�dL R ®wTVWO�Q)Jnj�X Ç �$Ò ^ {`I cKT^AcKT\,c
^U��JMJ m O,[ m�mKt O,j¦� R LNQ)T�[K\ R�h Q)cKJHLNJ~O mdR!t QiO,j�j R©� ^�QUcKJ �"�	q��U� T�[ h�R LNV|O�QUT R [$Q R x J t ^UJ m�h�R L
TVY��O,ZnQ&��O,L)O�VWJ]Q)JML m T^UZnLUT�VWT�[�O�Q)T R [|T�[�Q)cKJ �"�?I �KL R ZnJM^U^ R L R,h QUcKJ ¡ Jnk!Jnj�³ o QULUT�\!\!JML {
I cKJ � [sQUJMLUVYJ m T´O�QUJ � T�jT�Z R [ ¡ O~X!JnLgo �8�8¡�r Z R [K^UT�^NQ)^ R,h Q)cKLNJMJ5^NTj�TZ R [�jO~X!JMLN^ {&� [�Q)cKJ�ZMJn[sQ)L)O�j
LUJM\,T R [ p O|^NT[K\!j�J �8��¡ j´O~X,JMLHT�^?�KjO,ZMJ m O�QPO�LUO m T t ^ R,h o�o ZMV {H� [�Q)cdJl�Kj t \�LUJn\!T R [ p Ç!{ �=�
� @;� �Ho { �dp Q �SR jO~X!JMLN^ R,h ^UT�jT�Z R [1O,LUJW�Kj´O,ZnJ m O�Q5L)O m TT R,h o�� ZMV¨O,[ m or� ZMV {µI cKJ �8��¡
T[KZ R LU� R L)O�Q)JM^$VWO,[sX h J~O�Q t LUJn^ R,h Q)cKJ �"�?qÐ�U�lm JM^UT�\![ {ÎI cKJ¬ZMLNX_^8Q*O,j�^|O,LNJ mdR!t x j�J]³�^NT m J m
� T�Q)c1O�®wT´O,j�^8Q)LUT��K^ R [ R [KJ�^NT m J|O,[ m ^NV|O�jj�O,[K\,jJ|^8Q)JnLUJ R ^NQ)LNT�K^ R,h O Ç,{ o,É R [1Q)cdJ R Q)cdJML {
I cKJlLUJMO mKR!t QHJMj�JMZ]Q)L R [KTZn^PO,LUJvT m Jn[sQ)TZMO,j�Q R QUcKJ �"�	qÓ�U�*{�� [�Q)cdJl�Kj t \|LUJn\!T R [ p QUcKJl^NTjT�Z R [
^NQ*O�[ m ³ÔO�j R [KJ&QUL)O,Z*fuT�[K\vT�^��¦JnL h�R LNVWJ m p � cKJMLNJ	Q)cdJ?�`0 I QUL)O,Z*fuT�[K\vT�^�[ R Q�J ³ ZMT�JM[sQ {±I cdJ �8��¡
Q)c t ^AJ]®_Q)Jn[ m ^	QUL)O,Z*fuT�[K\ p jJn�dQ R [¬T m JM[sQ)T Æ Z~O�Q)T R [ p O,[ m x ³ÕQ*O,\!\,T[K\gZMO,��O x T�jT�Q)TJn^ R k!JnLAQUcKJ h�t jj
LUJM\,T R [ � @�� �Ëo { � {
I cKJ�T[d[KJMLNV R ^8Q5^NT m J ¡ O~X,JML ��� o ¡ ��� r�mÖÇ ¨�p cKO,^ x JMJM[�dL R � R ^UJ m O=��O,L8Q R,h QUcKJ t �d\!L)O m J
R,h Q)cKJ�� aPbÓ�U�Ym JnQUJMZ]Q R L {ÓI cKJ ¡ ��� T^�O^UT�[K\!jJÂ³�^NT m J m p L)O m TO�Q)T R [w³yc�O,L m ^UTj�TZ R [×j´O~X,JML p
�Kj´O,ZnJ m TVYVWJ m T´O�QUJMj�X R!t QU^UT m JvQUcKJ x J~O,VØ�KT��¦JvO�Q Ç!{ q�j ³ Ç!{ �'o ZMVØL)O m T t ^ { Ï	jj�Q)cdJ5LUJMO mKR!t Q
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JMj�JMZ]Q)L R [KTZn^lT^lT m JM[sQUTZ~O�j�Q R QUc R ^NJ t ^UJ m T�[ �"�?qÊ�N�*{ g JnT[K\µ^ R Znj R ^NJ|Q R QUcKJ�T[sQUJML)O�ZnQ)T R [
� R T[sQ p Q)cdJ ¡ ��� O,Z*cKT�Jnk,JM^�Oµ\ R_R_m T�VW�KO,ZnQ$��O�L)O,VYJnQUJML$LUJn^ R j t Q)T R [ h�R LgcKT\,c¶V R VYJM[sQ t V
Q)LUO,Z*fu^ � cKTj�J?Q)cKO�Q`LUJn^ R j t Q)T R [ h�R LSj R©� V R VYJM[sQ t V�QUL)O,Z*fu^iT^SLUJ mdt ZMJ m T�[�^ R VYJPLUJn\!T R [K^ R,h
Q)cdJ m JnQ)JnZnQ R L x JnZ~O t ^NJ R�h QUcKJCT[KZnLUJ~O�^UJ R,h Q)cKJCVWO,^U^ R,h Q)cKJ�O,Z]Q)T�k!JPk R j t VYJ {

b T�\ t LNJ o { j � Ï	[½Jn[ m kwT�J �ÐR,h Q)cKJ°� aPbÓ�U� ^UT�jT�Z R [×^8X_^NQ)JnV T[KZnj tKm T[K\1QUcKJ �"�	qÙ�U� Z R_R jT�[K\
x t jfucKJ~O m ^AO,[ m��8��¡ ^ t �K� R LNQA^NQUL t Z]Q t LNJ {

Ú �_�¦Û©����Ü`ÝYÞ;Û~�_���S�������F�u�=ß Ú ÝY�$à;�
I cKJ	O,[KZ*c R L R�h Q)cdJ k t [ �U� � aPb Q)LUO,Z*fuT[K\C^8Xw^8Q)JnV#T�^�O�jO,LU\!J R �¦Jn[WZnJMjj m LUT h Q�Z*cKO,V x JML h�R L
Z*c�O,LN\!J m ��O�LNQ)T�ZMj�J5LUJnZ R [d^NQ)L t ZnQUT R [�T�[=Q)cKJgZnJM[sQ)LUO,j±LNJM\!T R [ � @;� � Ç!{ � {CI cKJW�SJM[sQ)LUO,j�0 t QUJML
I L)O,Z*f�JML��`0 I T�^$�Kj´O,ZnJ m x J]Q � JnJM[ÍQUcKJ�L)O m T�T R,h ¨'� O�[ m½Ç q'o ZnV h L R V¨Q)cKJ x JMO,Váj�T[KJ {
I cKJ m JM^UT�\![z\ R O,j R,h Q)cKJ��`0 I T�^�Q R LUJn�KL R_mKt ZnJ|Q)cdJ h�t [KZ]Q)T R [�O,j�T�Q�X R,h QUcKJ�� I � p � cKTZ*c
� O,^ t ^NJ m T�[ k t [ � O,[ m�� p � T�Q)c m LUT h QCQUTVYJM^CjJn^U^vQUc�O,[ Ç ��� [K^ x X t ^UT�[K\=^NV|O�jjJnL m LUT h Q
ZMJnjj�^iO,[ m O h O,^8Q	\!O,^ { Ïâ\!O,^iVWTÖ®wQ t LUJCT�^`Ï?L8³ Ä Q)c�O,[dJ]³8� b�ã j�� � q'j ��Ç j � T�QUc=O m LNT h Q`k!Jnj R ZMT�Q�X
R,h - Ç ����Ò V ( [K^ {�I cKJ x O,^NTZ m LUT h Q5ZnJMjj�c�O�^lO¬j�T[KJ R,hHÇ o ^NJM[K^NJ � TLNJM^lO�j�Q)JnLU[�O�Q)T[d\ � T�Q)c
^UcKO,�¦JnL � TLNJM^&J]k!JML8X q { � VWV p L t [K[dT[K\ mKR©� [�Q)cdJPVWT mKm jJ R,h Q ��R \ R j m ³ R [w³yV5X_j´O,L�Z~O�Q)c R_m J
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�Kj´O,[dJM^ � cKT�Z*c�O,LUJH^NJM��O�L)O�QUJ m x X - o ZnV {/I cdJPZMJMj�j«\!J R VWJ]Q)L8X R [�QUcKJP^ t �¦JnLUj´O~X,JML o o �8¡ o r
T^?T�jj t ^NQUL)O�QUJ m T[ b T\ t LNJ o { � O,^?O,[�JÂ®KO�VW�Kj�J {Pb�R!t L	^ t �¦JnLUjO©X,JMLN^CO,LUJ�Q)cKJgO�®dTO,j�^UT m J p O�[ m
Q)cKJ R Q)cdJML h�R,t L�^ t ��JMLNj´O~X!JnLU^`O,LNJAQUcKJ?^8Q)JnLUJ R ^UT m J � T�Q)c�OC^UVWO,j�j�^NQ)JnLUJ R O,[K\!j�J R,h�ä q!É {/Ä O,Z*c
^ t ��JMLNj´O~X!JnL5T^vO,j�Q)JMLN[�O�QUJ m ^NQ*O�LNQ)T�[K\ � T�Q)c1O¬^8Q)JMLNJ R ^ t ��JMLUjO~X!JML {�I cKJ � T�LUJM^5O,[ m Z~O�QUc Rwm J
�Kj´O,[dJM^lO�LUJ�^8Q)L t [K\ x J]Q � JnJM[Q ��R �KLUJnZMT^NT R [1VWT�jjJ m Jn[ m �KjO�Q)Jn^gO,^v^Uc R©� [¢T[ b T\ t LNJ o { ² {
g R Q)c R,h Q)cKJ��Kj´O�[KJM^	O,LUJCQ)T�j�QUJ m O�Q	O,[�O�[K\!jJ R,h q'j É � T�QUc¬LNJM^U��JMZ]Q?Q R Q)cdJvLUO m T´O�j m TLNJMZ]Q)T R [
Q R Z R VY�¦Jn[K^)O�QUJ h�R LYQ)cKJ ¡;R LUJM[sQUÈµO,[K\!j�J R�hCm LUT h Q|JnjJMZ]Q)L R [K^|ZMO t ^NJ m x X¶QUcKJ=ZnL R ^N^UT[d\ R,h
Q)cKJC^ R jJM[ R T m O�j�VWO,\![KJ]Q)TZ Æ JMj m�� T�Q)c�Q)cdJ m LUT h Q&JMjJnZnQULUTZ Æ JMj m ^ R�h QUcKJv�`0 IP{�I cdJCQUL)O,Z*fuT�[K\
T[ h�R LNV|O�Q)T R [|T^iO~k�O,T�j´O x j�J h�R L&QUcKJ ¡ Jnk!Jnj�³ Ç QULUT\,\!JML {
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b T\ t LUJ o { � ��íAR VWT�[�O,j�ZMJnjj�j´O~X R!t Q h�R L ��¡ o { b T�\ t LUJ o { ² �/Ä O,^8Q`JM[ m �Kj´O�QUJ?^Nj R QU^ {�� Jn[K^UJCO�[ mÆ Jnj m �Kj´O,[dJM^WO,LUJ�O�Q$Q)cdJ¬Znj R Z*fs³ � T^NJ�J m \!J R,h
J~O�Z*c¬^Nj R Q {

I cKJC� aPb QUL)O,Z*fuT[d\l^NX_^NQUJMVY^iO,LUJ?JM[KZnj R ^NJ m T[|O5^ t �¦JnLUZ R [ mKt Z]Q)T[d\Y^ R jJn[ R T mW� T�QUc�O5Z]Xwj�T[w³
m LUT�Z~O,j�k R j t VYJ q { j Vîj R [K\|O,[ m o { � VØT�[=O m T´O,VYJnQUJML {iI cKJ�Q)LUO,Z*fu^ R,h Z*c�O�LU\!J m ��O,LNQUTZnjJM^
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V R k_T�[K\WT�[�O t [KT h�R LUV}VWO,\![KJ]Q)T�Z Æ JMj m=R,h`Ç!{ ¨ I \,T�k!J5OWcKJnjT�Z R T m O,j�QUL)O�ïNJnZnQ R LNX {iI cKJ5V|O,\�³
[KJ]Q)TZ h�R LUZnJgT[�Q)cdJlQ)L)O�Z*f_T�[K\�k R j t VYJgO�Q�� aPb c�O�^CQUcKJ R �K� R ^NT�Q)J m TLNJMZnQUT R [¬Q R Q)cKJ x J~O�V
O�®wT^�o´³Ôð rÂ{�I cKJCcKJMj�T�®��KO,L)O,VYJnQUJMLNT^)O�Q)T R [�O�Q?� aPb T^ m J Æ [KJ m O,^

ñò � oôó � > ¬ ��õ ¬ � Z R Q < � ð ¬ r � o o { q r

� cKJnLUJ p

ó � c�O,j h Z t LNk�O�Q t LUJWoö^UO,VYJ�^NT\![�O,^&QUcKJCZ*c�O,LN\!J R�h QUcKJC��O,LNQUTZnjJ r p
> ¬ ��m TLNJMZnQUT R [ R�h QUL)O,Z*f�O�Q	� R T�[uQ R,h VYT[KT�V t V�O,�K�dL R O,Z*c p
õ ¬ � ^UT\,[KJ m TVY��O,Z]Q`��O,LUO,VYJnQ)JnL �/m T�^NQ)O,[KZMJ x JnQ � JMJn[�cKJMj�T�®�O,[ m�R LUT�\!T[�O�QiVWT�[KTV t V

O��K�KL R O,Z*c p
Z R Q <�� Z R Q)O,[K\!Jn[uQ R,h Q)cdJ�� R jO,L`O,[K\,jJCO�QiVYT[KT�V t V�O,�K�dL R O,Z*c p
ð ¬ � ðY� R ^UT�Q)T R [�O�Qi� R T[sQ R,h VWT�[KTV t V�O,�K�KL R O,Z*c�Q R$R LUT�\!T[ R�h cKJnjTÖ® {

I cKJ�� R T�[uQ R,h VYT[KT�V t V¤O,�d�KL R O�Z*c¯T^WQUcKJ�Znj R ^NJM^NQ�� R T�[sQ x JnQ � JMJM[ÎcKJnjTÖ®×O�[ m Q)cdJ�jT�[KJ
��O,LUO,jj�JMj�Q R ÈÂ³ÔO�®wT�^	��O�^U^UT�[K\WOWLUJ h JMLNJM[KZnJ5� R T[sQ {�I cKJ5LNJ h JnLUJM[dZMJ5� R T�[uQAT�^ m J Æ [KJ m O,^iÈ]³�O�®wT^
O�Q5� aPbS{�I cKJW^UT�\![ R�h Q)cdJWZ t LNk�O�Q t LUJYT^PQ)cdJW^UO,VWJYO,^CQ)LUO,Z*fµZ*c�O,LN\!J p O,[ m Q)cKJYL)O m T t ^ R,h
cKJnjT�®WT�^&LUJn�KLUJn^UJM[sQ	O,^ «®*÷ ø�÷

{/I cKJP^NT\![ R�h Q)cKJPT�VW��O�ZnQ&�KO,L)O,VYJnQUJML�T^SQUcKJ h�R jj R©� ^ � T h O5Q)LUO,Z*f
c�O,^?O|� R ^UT�Q)T�k,Jso�[KJM\sO�Q)T�k,J r Z*c�O,LN\!JgO,[ m Q)cKJvLUJ h JnLUJn[KZMJg� R T[sQ	T^ R!t QU^UT m JsoöT�[K^UT m J r Q)cKJvZMT�LUZMj�J
R,h QUcKJ	QUL)O,Z*f p QUcKJM[�QUcKJ?T�VW��O�ZnQ���O,L)O�VWJ]Q)JML�c�O,^SO5� R ^UT�QUT�k,J?^UT�\![ { Ï m L)O � T�[K\ h�R LSO5^UT�\![ R,h
Q)cdJ5Q)LUO,Z*f=T�VW��O�ZnQH�KO,L)O,VYJnQUJML	T[=QUcKJY� aPb Z R_R L m T[�O�Q)J5^8X_^NQ)JnVW^CT�^?\!T�k!JM[µT�[ b T�\ t LUJ o { � {
% ^NT[K\gQUcKT^`��O�L)O,VYJnQUJMLUT�^)O�QUT R [ p Q)cdJCQUL)O,Z*f|V R VYJM[sQ t VùT�^`LUJM�dLUJM^NJM[sQ)J m O,^

údû � ü� ó � � o o { ¨ r

� cKJnLUJ ü � Ç!{ ¨'h���h'jµý Ç � ¤ +Mþ � mÿI JM^Nj´O p { � T�Q)c¬O t [KT h�R LNVùVWO,\![KJ]Q)T�Z Æ JMj m¬R,h �ù� Ç!{ ¨ Ç!Ç �
I O�Qi� aPb p QUcKJHZ R [K^NQ)O,[sQ&Q)JnLUV � Tjj x J o {�Ç!Ç �=ý Ç � ¤ + {/í	R QUJ?Q)cKO�QSQUcKJ m�Äe(�m ®|Z R LULUJnZnQUT R [
��� ü h�R L&QUcKJPQ)L)O�Z*f�V R VWJn[uQ t VùT�^iO,j^ R O,�K�Kj�TJ m x X�O,[ R Q)cKJnLAO,�K�Kj�TZ~O�Q)T R [K^ {
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x

y

z

1

2
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B

D

1. positively charged, D positive
2. negatively charged,D positive
3. positively charged, D negative
4. negatively charged,D negative

Sign of the 
impact parameter D

b T\ t LUJ o { � �iI LUO,Z*fu^ R�h O|��O,L8Q)TZnjJ � T�Q)c=� R ^NT�QUT�k!J ( [KJn\sO�Q)T�k!JvZ*c�O,LU\,JgO,[ m � R ^UT�Q)T�k!J ( [KJM\sO�Q)T�k,J5T�V$³��O,Z]Qi��O,L)O�VWJ]Q)JML {

v�µ¦Ì�µ Ì �_Â���~�¸@½�� úÐ|�úö¸ ý"þ�ý"|�ú�� ý
I cKJ°� aPb �U� Z~O�j R LNTVYJnQ)JnLW^8X_^NQ)JnVW^�O,LNJ�j R Z~O�Q)J m¯R,t Q)^NT m J=QUcKJµ^ R jJM[ R T m×� T�Q)c×Q ��R ^NJM��O�L)O�QUJ m
m Jnk_T�ZMJM^ R,h Q)cKJ�JMj�JMZnQUL R VWO,\![dJnQ)T�ZWo Ä�¢�r O,[ m c�O m L R [KTZWoö.	Ï r Z~O�j R LNTVYJnQ)JnLU^ {�I cKJ�c�O m L R [KT�ZC^UJMZÂ³
Q)T R [�T^A�Kj´O,ZnJ m x JncKT[ m Q)cKJ�JMj�JMZ]Q)L R V|O,\,[KJnQUTZC^UJnZnQ)T R [ {`� [ k t [ �U� p Q)cKJ�\sO,^AZ~O�j R LNTVYJnQ)JnLU^`T�[¬Q)cdJ
�Kj t \|LUJn\!T R [o � @��
	4Ç!{�Ç�rit ^UJ m T�[ k t [ �&� JMLUJlO,jj;LUJn�Kj´O�ZMJ m�� T�Q)c=O|[KJ � ^NZMT[sQUTjjO�Q)T�[K\lQ)T�jJ��Kj t \
Z~O,j R LUT�VWJ]Q)JnL {�I cKJ&� aPb¬�U� ZMO,j R LUTVYJnQUJMLN^�O�LUJe[ R©� O,jjs^NZMT[sQUTjjO�Q R L8³ x O,^UJ m ^UO,VY�KjT�[K\	ZMO,j R LUTVYJnQUJMLN^ p
O,[ m c�O~k!J?O t [dT h�R LNV ��O�QNQ)JMLN[ R,h V|O�Q)Z*cKJ m �KL R ïNJMZ]Q)T�k,J	Q R�� JMLN^ R,h«Ä�¢ O,[ m c�O m L R [|ZMO,j R LUTVYJnQUJMLN^ {
I cKJHZnJM[sQ)LUO,j«Z~O�j R LNTVYJnQ)JnLU^HoÕ� Ä�¢ O,[ m �&.	Ï r Z R [d^UT^8Q R,h or¨ � J m \!JM^vo Ç j É r T�[ > p O,[ mµÇ � Q R�� JMLN^
o - � {�Ç�r T[�c�O,j hSR,hS@ LUJn\!T R [ p Z R [sQ*O�T[KT�[K\�O�ZnL)O,Z*fµLNJM\!T R [°O,L R!t [ m�@ � � {W� [��Kj t \�LNJM\!T R [ p Q)cdJ
^UJn\!VWJn[sQ*O�QUT R [ R,h QUcKJ5�dj t \YZ~O,j R LUT�VWJ]Q)JnLU^�o '�Ä�¢ O,[ m�' .	Ï r Z R [K^UT�^NQ)^ R,h ¨�� � J m \,JM^$oô² { j�É r O�[ m
� Q R©� JMLN^Yo - � {�Ç©r T[ Ç,{�Ç � � @;� � Ç!{ �dp O�[ m or¨ � J m \,JM^Yo Ç j,É r O,[ m ¨ Q R©� JMLU^Wo � { o - � { � r T�[ o {�Ç
� � @;� �Êq { ��¨ {±I cdJHJM[ mw� O,j�j¦cKO m L R [KTZ	Z~O,j R LUT�VWJ]Q)JML	o � .	Ï r Z R k!JnLU^AOv\!O,� x JnQ � JMJM[�Q)cdJ?ZMJn[sQ)L)O�j
O,[ m �Kj t \µc�O m L R [KT�Z�^UJnZnQUT R [K^ {1I cKJ m JnQ)JnZnQUT[K\�JMj�JMVYJM[sQ)^$O�LUJ�O,LNL)O,[d\!J m T[zOµQ R©� JnLg\!J R VYJnQULNX
� R T[sQ)T�[K\ x O,Z*fgQ R©� O,L m Q R QUcKJ?T�[uQUJMLUO,ZnQUT R [YLUJn\!T R [ { Ï½Ñ t O�LNQ)JnL�k_TJ �¯R,h QUcKJP� aPb°�U� ZMO,j R LUTVYJnQUJML
^NX_^NQUJMVY^?O�[ m Q)c�O�QA^NJM\!VYJM[sQ*O�Q)T R [¬O�LUJP^Uc R�� [ ( jT�^NQ)J m T�[ b T\ t LUJ o { h {
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� @;��� O,[K\!J  >  @
� { ³ Ç!{�Ç o Ç!{�� c r Ç�� É � � {�Ç
Ç,{�Ç o Ç!{�� c r ³ Ç!{�� ² {�� É � � {�Ç
Ç!{�� ³ �w{�Ç ² {�� É � � {�Ç��
�w{�Ç ³�� {���� Ç�� É � {�� ³�� {��

b T\ t LUJ �w{���� Ï! t O,L8Q)JML`k_TJ ��R,h Q)cdJ5� aPb�N� ZMO,j R LNTVYJnQUJML&^8Xw^8Q)JnVW^	O,[ m Q)c�O�Qi^UJM\,VWJn[uQ)O�Q)T R [ {

"PÜ��_�,Û©��#%$1�'&����sÛ�(ö� Ú ��Ü)#F�*(+$1�sÛ©�u�¬ß�"-, à.�
I cKJ Ä0/ Z~O�j R LNTVYJnQ)JnLU^�O,LNJ`O?jJMO m21 ^NZMT�[uQUTj�j´O�Q R L�^)O,VY�Kj�T[K\ m Jnk_T�ZMJ`VWO m J R�h Q)cKJ&^UO,[ md� T�Z*cKJ m
^NQUL t Z]Q t LNJ R,h � Ç j´O~X!JnLU^ h�R LS� Ä0/43 O,[ m5� ��jO©X,JMLN^ h�R L06 Ä0/ p LUJM^N�¦JnZnQUT�k!Jnj�X p R,h¦� cKTZ*c|O t [KT�Q
j´O~X,JML�T^�Z R VW� R ^UJ m½R�h � {�Ç ² � O,[ m7�K{�� VYV jJMO m O x ^ R L x JML¬O,[ m8� O�[ m9� VYV �Kj´O�^NQ)T�Z
^UZnT[sQ)T�jjO�Q R L h�R Lg� Ä0/ O,[ m 6 Ä0/�{;: cKJn[JMj�JMZnQUL R [d^ R L5�dc R Q R [K^l��O,^N^5Q)cdL R!t \,czQ)cKJ Ä�/
Z~O�j R LNTVYJnQ)JnL p QUcKJnX°�KL Rwmdt ZMJgQ)cdJ Ä0/ ^Nc R©� JnLU^ p O,[ m Jnk R j�k,J � T�QUcKT[µQUcKJ Ä�/ ^UJnZnQ)T R [¯o Ç��
O,[ m<�wÇ>=@? oöLUO m T´O�Q)T R [5jJn[K\,QUcK^ r�h�R L/� Ä�/ O,[ m 6 Ä0/ p LUJn^U��JMZnQUT�k,JMj�X rÂ{�A [$QUcKJ R Q)cdJML/c�O,[ m p
c�O m L R [K^ � TjjA^NQ)O,LNQ�Jnk R j�k_T[K\jO�Q)JnL|T�[ÍQ)cKJCBAÏ ^UJnZnQUT R [ mKt J�Q R Q)cdJ�^UVWO,jjAT[sQUJML)O�ZnQ)T R [
jJn[K\,QUcK^ R�h � Ç5DR�h Q)cKJ Ä0/ ^UJnZnQ)T R [ {�I cKJ�^NZMT�[uQUTj�j´O�QUT R [µj�T\!csQ)^�O,LNJYQUL)O,[d^ h JMLNLUJ m Q R QUcKJ
�Kc R Q R V t j�Q)T��KjT�JMLN^±o+6 /�IAr kwTO � O~k,JMjJn[K\,QUc5^UcdT h Q)JnLU^;O,[ m Q)cKJ�[ t V x JML R,h ^NZMT[sQUTjjO�Q)T R [AjT\,cuQU^
O,LNJ	Z R!t [sQ)J m«{ Ï ^Uf�JnQUZ*c R,h�R [KJ � J m \!J R�h Q)cKJH� Ä0/ O,[ m QUcKJ?ZnL R ^N^S^NJMZnQUT R [WkwT�J �ÎR,h«t �K��JML
��O,L8Q R,h Q)cdJ t �K\!LUO m J m �Kj t \�ZMO,j R LNTVYJnQUJMLlO�LUJ�^Nc R©� [¶T�[ b T\ t LUJ �_{�Ç �µO�[ m¢b T\ t LUJ �_{�Ç�� p
LUJn^U��JMZ]Q)T�k,JMj�X {�I cKJ Ä0/ ^Uc R©� JMLi� R ^UT�Q)T R [|T^SVWJMO,^ t LNJ m x X�Ol^Nc R©� JnLiV|O�® m J]Q)JnZnQ R L�oÕ� Ä0E p
6 Ä0EKr O,[ m �KLUJÂ³�^Nc R©� JnL m JnQ)JnZnQ R LWoÕ�>6 �?rÂ{�� [µQ)cKJgZnJM[sQ)LUO,j/LUJn\!T R [�o�^UJnJ b T\ t LNJ �w{�Ç!Ç�r p Q �SR
� TLNJ�Z*c�O,V x JMLN^zoô� Ä�E p �>6 �	r O,LUJ�JMV x J mKm J m T[sQ R � Ä0/�{iI cKJ1� Ä�E T^�O¢V t j�QUT�³ � TLUJ

F�G�HJI�KMLONQPSR%TVUXWZY�N\[�I�KVR+W^]�_JR^_Q]�`�W^]�I�I�KaW^TVP�bCGVcdI�KMLVNQPSR
TaU'I�NeKVfgR+Y�N�NhWSRQi
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�KL R � R L8Q)T R [�O,jSZ*cKO,V x JML$JMV x J mdm J m [KJ~O,LgQUcKJ�^Uc R©� JMLYV|O�®wT�V t V oöO,�K�KL R ®dT�V|O�Q)JMj�X �{=<?*r
T[sQ R � Ä0/ Z~O�j R LNTVYJnQ)JnLU^ {?I cKJgO�[ Rwm J � TLNJM^PO,LNJl^NQUL t [d\���O,L)O�jjJnj�Q R QUcKJ x J~O,VÐO�®wT^PO�[ m
Q)cKJ	Z~O�QUc Rwm JH^NQULUT�d^�Q R Q)c�O�Q&��JMLU��JM[ m TZ t j´O,L m T�LUJMZ]Q)T R [µo�Ë>|C} rÂ{ Ï?[ R Q)cKJnL � TLNJ?Z*c�O�V x JnLST�^
�Kj´O,ZnJ m TVYVWJ m T´O�Q)JMj�X?�dj´O,ZnJ m T[ h L R [sQ R,h � Ä0/ Q R O,Z]Q±O�^�OA�KLUJÂ³�^Nc R©� JnL m J]Q)JMZ]Q R L&oÕ�>6 �	r]{�� [
Q)cKJA�Kj t \vLNJM\!T R [�o�^UJnJ b T\ t LUJ �w{�Ç � r p Q ��R ^NZMT�[uQUTj�j´O�Q R L±j´O~X,JMLU^SO,ZnQSO,^�Q)cKJ	^Uc R©� JML�V|O�®wT�V t V
o^6 Ä0EKr O,[ m �KLNJ]³y^Uc R©� JML m JnQUJMZ]Q R LN^ {°I cKJ~6 Ä�E Z R [K^UT�^NQ)^ R,h Q)cKJ�^NZMT[sQUTjjO�Q R L8³ x O,^UJ m ^8Q)LUT��
LUJ~O mKR!t Q m T�k_T m J m T[sQ R JMT�\!csQ ��� É ^NJMZnQ R L {ÎÄ O,Z*cÍ^UJMZ]Q R LWZ R [sQ)O,T[K^$Q ��R j´O~X!JnLU^=oöZMO,jj�J m��
O,[ m~�CrSR,h\� VYVù�dT�Q)Z*c�^UZnT[sQ)T�jjO�Q R L�^NQULUT�d^ {�I cKJ � O�[ m�� jO~X!JMLN^?O�LUJ�O,jT�\![KJ m O�Q�� ���w{�� É
O,[ m ³ ���w{�� É � T�Q)c|LNJM^N�¦JnZnQ&Q R Q)cdJ?L)O m T´O,j m T�VWJn[K^UT R [$Q R �dL R k_T m JAQ �SR ³ m TVYJM[d^UT R [�O,jF� R ^UT�QUT R [
VWJMO,^ t LNJMVYJM[sQ p O,[ m O,LUJ�T�[K^UJnLNQUJ m T[sQ R Q)cKJ ÆKh Q)c¯^UO,VW�djT[d\1^Uj R Q�o � �{=<?]rg� T�QUcKT[�6 Ä0/
Z~O,j R LUT�VWJ]Q)JML {�I cKJ Æ LU^8Q�j´O~X!JnL � T�QUc Ç �zVWV Q)cdTZ*fÍ^NZMT�[uQUTj�j´O�Q R L$T[�6 Ä0/ T�^ t ^UJ m O,^�O
�KLUJÂ³�^Uc R�� JML m JnQUJMZ]Q R L {�E Z*cKJnV|O�QUTZ�k_TJ � ^ R,h Q)cKJ=� Ä0E O,[ m 6 Ä0E O,LNJ¬^Nc R©� [ÍT[ b T�\ t LUJ
�w{�Ç,Ç O,[ m5�w{�Ç � p LNJM^N�¦JnZnQ)T�k!Jnj�X {�I cKJ?JMjJnZnQUL R [|QUL)O,Z*fYVWO�Q)Z*cKT�[K\lO�[ m Q)cdJ?j´O�Q)JMLUO,j Ä0/ ^Uc R©� JML
�KL R,Æ jJ?T�[�� Ä0E O,[ m 6 Ä0E O,LUJ?k,JML8X�� R�� JML h�t j�Q R ^UJM�KO,L)O�QUJ?Q)cdJHJMj�JMZnQUL R [ p �Kc R Q R [ p O,[ m Q)cdJ
�Kc R Q R [K^ h L R V}Q)cdJ5[KJ t Q)LUO,j;�KT R [d^ { �Sc�O,LUO,ZnQUJMLUT�^NQUTZM^ R,h QUcKJg� aPb��U�iÄ0/ ZMO,j R LNTVYJnQUJMLiO,LNJ
^ t VYV|O�LUTÈnJ m T�[ I O x j�J �w{��w{

�¬���;��#���(ö� Ú �KÜ+#F�{(^$��uÛ~�_�¬ße�4�¬à.�
I cKJlB	Ï¯Z~O�j R LNTVYJnQ)JnLU^ÅO,LUJiOHT�L R [ 1 ^UZMT�[sQ)Tj�j´O�Q R L;^)O,VY�Kj�T[K\ m Jnk_TZnJ`V|O m J R,h Q)cKJ`^UO,[ md� T�Z*cKJ m
^NQ)L t ZnQ t LUJ R,h � � j´O~X!JnLU^ h�R LA�>BAÏ O,[ my� �YjO©X,JMLN^ h�R Lw60BAÏ p LNJM^U��JMZ]Q)T�k!JMj�X p R,h�� cKTZ*c¬O t [KT�Q
j´O~X!JnLAT�^iZ R VY� R ^UJ m�R,h\�w{�� ZMV}O,[ m�� T�[KZ*c=T�L R [�O x ^ R L x JMLAO,[ m1Ç!{ �gZMVØO,[ m4� VWV}�dj´O,^8Q)TZ
^UZMT�[sQ)Tj�j´O�Q R L h�R Li�>BAÏ¾O�[ m 6�B	Ï {dI cKJ : B	Ï�T^SZ R [K^8Q)L t ZnQUJ m�R,heÇ�� j´O~X!JnLU^ R,h;�w{�Ç ZMV#TL R [
O x ^ R L x JMLHO�j�Q)JnLU[�O�Q)T[d\ � T�Q)c Ç!{ �YZMVØ�KjO,^NQUTZ�^UZMT�[sQ)Tj�j´O�Q R L {�I cKJ5JÂ®wT^NQUT[K\WTL R [ R,h Q)cKJ5� aPb
JM[ m �dj t \!^eT^ t ^NJ m T�[YQUcKJ?[KJ � c�O m L R [|ZMO,j R LUTVYJnQUJML � ^8Q*O,T�[KjJn^U^�^NQUJMJMj m T^Nfu^SO,LNJHO�QNQ*O,Z*cdJ m Q R
Q)cKJ	T[K[KJnL Ç � É Z R [KJ	Q R J]®_QUJM[ m QUcKJ?Z R k,JMLUO,\!J?Q R � É {/I&��R O mdm T�QUT R [�O�j�^NQ*O�T[Kj�JM^U^�^NQUJMJMj m T�^Ufu^
O,LUJ`O mKm J m x JMcKT�[ m Q)cKJSJMjJnZnQUL R VWO,\![KJ]Q)T�ZS^UJnZnQUT R [gQ R T�[KZMLNJ~O,^NJ&Q)cKJ&QUcKTZ*fu[KJn^U^ R,h Q)cdJ`c�O m L R [
Z~O,j R LUT�VWJ]Q)JML {�� [1QUcKT^ � O~X p Q)cKJWV|O�\![KJnQUTZ Æ Jnj m T�[°QUcKJWQUL)O,Z*fuT[d\=k R j t VYJ|O,[ m VWO,\![KJ]Q)TZ
h�R LUZnJM^ R [�QUcKJ�JM[ m �dj t \!^YO,LNJ t [KZ*c�O,[d\!J m«{¯I cdJ=c�O m L R [�^UJnZnQ)T R [ÍcKO,^YQUcKJ�^)O,VYJ�Q R©� JnL
^UJM\,VWJn[uQ)O�Q)T R [�O,^&Q)cdJ Ä0/ ^UJnZnQ)T R [ { �Sc�O,LUO,ZnQUJMLNT^NQUTZn^ R,h QUcKJv� aPb�U� B	ÏºZ~O,j R LUT�VWJ]Q)JnL&O,LNJ
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���¨���'���.�X��Ç!Ç�� Ï©�e� �O�e���ª �¡;�e�'� � ��¢��M�e«�¬;Ä\¬¨�O� ³
�e�e �<«���¢��O�M���®E��e�e�¨¯~����«*¤°
�O�²± � Ä0E'³V�

� ��<<«��e� È �O£5�¨¢~´;«*°'¬¨�.�X���X�

µ>¶S·¸¶)¹ º »n¼�½¿¾�À�¾ÂÁ'ÃÄ�Å¾

�>Æ �×�N�g� � � � ¡) ��'� �QÇX� �M�O �  �¡ � ����¢��M�¨¬�¬È«*�e �� � «�¢'£É¯'�� �¯
 ����M�� �¢�«�¬Ä����«��°
�O� � �¨¢��M���Ê£'�O�e���O�e�¨ �¢É �¡
¤�� �¢ �  �Ë��O�Ì�e�'�~�e�O���¨ �¢ÎÍ ÏÄÍJÐÑ�X� � �Ò´¸�'�4«�° �  ��e°%��� � ¡) ����M��� � � ��Ç�� �M�� � «��e�5�e�'�5�Ó«�¬� ��e��<�V�M�O�
� �M���O¬ZÔ��M���l<«���¢��O���e�V�M�'��¢ Ç   � �*Ô'«�£�£'���e�¨ �¢�«*¬ � �M���O¬�Õ>«�¬�¬ � ÔÂ«�¢'£Ì�M�'� � �e���O¬2¡)�� ���e�'�l�l�'¢Y��¡) ���Õd«��e£
¤�� �¢��e ��e ��¨£ � �ií��OÕ!���'«�¤°%��� � «��e�²«�£'£���£y�e <�M��� � / 6 «�¢'£ � /�Ö �QÇ�� �M�O � �M @��¬¨  � ����«�¯ � �¨¢
�e�'�5« È �¨¤���e��«�¬��� �Ë��O�M«����5��¢t�l��¢�U��Ô;Õw�'��¬¨�@�M�'�5�O��¢��M�e«�¬>����«��°
�O� � ± � /4�n³���«ÓË��5�e�'�~«�¬¨@  � �
� «�<�Ê�O �¢dÆ����'�M«*�e�¨ �¢�Õw�×�M�' ��X�®Ø« ï  ��-����«�¢'��� � ¡)�� �Ù�w�'¢°��� Ï ¢�£¥�M���Ì¡) ���Õd«��e£C¤�' �¢ �QÇX� �M�O �
� � ��£��¨¢��w�'¢¬�0Õ>« � ����¯'¬¨«����O£�Õw�×�M��«Ê�� �@¯'¬��O�M�O¬ Ç ¢'�OÕ �Ú¢Â�e����<�O£'�È«*�e�²/4�' �¢yE Ç�� �e��Û±ö�Q/4�n³V�

Ú �_�¦Û©����Ü�$°ÞÜ#��Ý�;�uÛ~�w�,ÛÓ#��{Þ�ß{Í ÏÄÍzÐ �@ß�à  �à��
´¸�'� � ��¢��M�e«�¬�/4�� �¢ Æ �O�e���V�M ��>± � /y�g³Ä� � « � �O�J *¡ � ��¢'��¬¨� ³ Õw���e��£'�e�×¡á���e�'°%� � �O �¢ � � � �e��£Ê �¡«ÇÓ���
@ X£'��¬¨� � Õw�×�M�|ÇÓ���e�O�O�M«�¢'���'¬¨«��Ä����¬�¬ � ¯
�O��@ �£'�'¬¨�*Ô*¬� X��«*�M�O£²°%�����¨¢'£ � �X����D¤ �¡2«�° �  ���°
�O�¸±)�e�'�
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�;�¨���'�e�l�X��Ç��X� � �e  �e�d� ���V�M�¨ �¢< �¡â�'¯'¯%����¯�«��Q�0 �¡
¢'�OÕ8��¢'£�¯'¬��'�Ì�Ó«�¬� ��e��<�V�M���O�

�;�����'�e�¸�X��Ç � �Jã-�� �<�V�M� Ç  �¡%�M�'� 6 Ä0E@��¢Ì«®��� É� �O�O�e ����

� ��¢��M�e«�¬Ü«�¢'£¬Ä\¢'£ ³ Õ>«�¬�¬ 6 ¬¨�'�
"PÜ��_�,Û©��#%$1�'&����sÛ�(ö�K�

´¸�'�¨� � ¢'� �e� ÇÓ�*=@?ÓÔ«Ç�D �wÇ�=@?ÓÔ�Ç�D
E�«�@¯'¬¨�Ì± 6 °2³ � ���{=<? � ���*=@?
E�«*<¯'¬��@± � ���¨¢�����³ �Ì@ �'���¤<
äz�¨����� Ç �¨�O¬¨£ ÇÓ� � ¯å���*��1�ã®�V� ����� ¯å�æ����1�ã®�V�

EX«�<¯�¬¨�¨¢��¤�e� �  �¬����M�� �¢ Ç!Ç�����çÌ1Âè é û ÇÓ�ÂçÌ1Âè é û
E��e X���'« � �e�¨�-�e� �  �¬����M�� �¢ ÇÓ�ÂçÌ1Âè é û Ç���çÌ1Âè é û
�¬���;��#���(ö�K�

´¸�'�¨� � ¢'� �e� ������D ² D
EX«�<¯�¬¨�Ì±+�2�Ó³ Ç®�¨¢����å�È±)���O¢Â�e�M«�¬È³ �Ì��¢'���å�

�Ê��¢'���å�¨±+�O¢'£ ³ Õd«�¬�¬á³
E�«*<¯'¬��@± � ���¨¢�����³ Ç � @ �Ì@
äz�¨����� Ç �¨�O¬¨£ � � ¯å���*��1�ã®�V� � �Ê¯å���*��1�ã®�V�

Ä\¢'�O�e� Ç �l� �  �¬����M�� �¢ ² ��çÌ1 è é û �-� ç � � çÌ1 è é û � ��ç
´�«�°'¬¨�.�����X� � �'«��M«��V�M�O�e� � �M��� �  �¡Ä�M�'� �>Æ ��U���Ó«�¬� ��e��<�V�M���O�
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� ��¢��e�M«�¬ B «*£'�e �¢ � «�¬� ��e��<�V�M�O��³V��Ä�«�����@ X£'��¬¨�-�� �¢ � � � � �  �¡�¡) ��'�¸¬¨« Ç ��� � �dEX�¨¢'�O�-�M�'� � /y�
 �¯%���e«*�M� � ¯'�� �¯% ����e�¨ �¢�«*¬�< �£'�w�M«*�e�'�����M�'«�¢Ø¬��¨@���M�O£ � �e�e�Ó«*<�O��@ X£���Ô�«²¢'�VÕ�¯'�e� ³ «�@¯'¬���Æ��O�
� � �'¯'���e«�£'�O£C�e 5�e�O�� �Ë��O�®�e��«*�-��«��¨¢4� � �O£¥��¢y�M�'�Ê¬��¨@���e��£ � �M���Ó«�@���g< �£'����¢C�l��¢µ���â´¸�'�
� ��¢��e�M«�¬%/4�� �¢Ø�l¯'���e«�£'�²± � / 6 ³J�� �¢ � � � � �  �¡â« � �O�� �¢'£ � �V�� *¡â¤�� �¢Ì����«�¤°%��� � °%�����¨¢'£@«�¢
«�£'£����M�� �¢�«�¬*� � ��8 �¡ � �M�O��¬��¨¢-�e�'���e�����¨ �¢.��� É0ê�ë-ê � � É ��´¸���0¯ � ����£'  ³ �e«�¯'��£'��� Ç �� �Ë��O�M«����0 �¡
�M��� � / 6 Ë*«��e��� � Õw���e�<« È �¨����M�Ì«�¢���¬¨�¸£'���w�e -�M�'�w£'�V�M���V�M ��0���O �<�V�M� Ç �M�'«*�\�M�'�w����«*¤°
�O� �
¡) ���ì«�°
  ® «��e ���¢'£��M�'� � /y�Û±ZE������;�¨���'�e�~����ÇÓ��³V� Ï ¬¨« Ç ���Ì �¡ � ���¨¢��e�¨¬¨¬¨«*�M�� �¢í�O ��'¢��M�O� �
± � E 6 ³�� � «�¬ �  ª��¢ � �M«�¬¨¬���£í �¢� ���� � �¨£'�î�e�'� � �'��¡+«��O�5 �¡w�M�'� � / 6 �J´¸�'�5�O��¢��M�e«�¬>� ® �e��¢ � �¨ �¢
�� �¢ � � � � �  �¡¸�O �¢'���Ó«�¬ � ���O�e�¨ �¢ �  �¡>£'�e�×¡á�-�M�'°%� � ± � /�Ö-³.«�¢�£ � �O�¨¢��M��¬¨¬¨«*�M�� �¢ª�� ��'¢��M��� � ± � EÂÖ®³
¬¨ ��Ó«{�M��£Ø«*���Ó«����5�O¢'£î �¡å�e�'�g�O��¢��M�e«�¬â£��O�M�O�O�e ��>«�¢�£î� ® �M�O¢'£'��¢'�¤�¨¢<¯
 �¬È«���«�¢'��¬��¸¡)�e �Å�Â� É �M 
��� É �>´¸�'� � �'¯'���M«�£'�.��«�£4°
�O��¢4°
�O���'¢y��¢y�w�'¢¬���%´¸������«�¯� �¡J�e�'�²« È ��¤���M�'«�¬å�� �Ë����M«*���¤ �¡
� /�Ö-1 � E�Öï� � ¢' �Õð �¢'¬ Ç « ��� É �e�����¨ �¢É«*�-�e�'�Ê�M �¯C �¡0�M�'�Ì£'�V�M�O�O�M ��®¡) ��-´��VË�«{�M�e �¢Ò/y«*�¨¢
�w�¨¢'�5� � ��£¥�¨¢É�l��¢°�g«�¢'£C�M�'� �  �¬¨�O¢' ��¨£����O¡)���¨���O�M«*�e ����¤´¸���<£'�V��«���¬¨�O£É£�� � ����¢C¯�«��e«�<�V�M�O� �
 �¡0�M�'�@���O¢��M�M«*¬0��' �¢C£'�O�e���V�M �� � «����Ì����Ë���¢É�¨¢É´;«�°�¬¨�@�X� � ÔÄ«�¢'£¥« � ���'��<«*�e�¨�ÊË��¨�OÕ� �¡d�e�'�
�� �Ë����M«*���² *¡;��«����4£��O�M�O�O�e ���� �¸� �' �Õw¢4�¨¢~�;�����'�e�.����ÇÓ���

�n�¦Û©�u�{$1����(��dÛ©�4$�ÞÄ#��Ý�;�sÛ©�_�,Û�#F�{Þ¬ß �@ß�à  �Ð¿Í ÏÄÍåÐ �Ìß2à�ñ à��
´¸�'���Ú¢��M�O�e@��£'�¨«*�M�ª��' �¢�£'�O�e���V�M ��É±��Q/y�n³î� � £'� � �¨��¢'�O£��M ��M���¨�����O�Ø �¢�¤�� �¢ � Õw���e��Ï
ê Ç����y«*¢'£Ò�M ���£'��¢��M�×¡ Ç  �ò ³ ¬¨��¢'�<��' �¢ � Õw�×�M�ÒÏ ê �X� � �ª´¸�����Q/y�ó� � «�¬¨@  � �.�M��� � «�@�
�� �¢dÆ����'�e«*�M�� �¢-Õw���e�.�e�'� � /�Ö®1 � EÂÖ¤Ô*« � �O�� �¡�£��e��¡á�z�e�'°%� � Õw���M�®¡) ��'�Ü¬¨« Ç ���OÔ*¬� X��«*�M�O£.°%�����¨¢'£
�M���²¯'¬��'�@�Ó«�¬� ��e��<�V�M���.±+����� ³ � � D4 �¡ � �M�O��¬á³a�>´¸�'�.¡) ���Õd«��e£4¤�' �¢��M ��� ��¨£'«�¬å<«���¢'�V��� � ��£y�¨¢
�w�'¢��Úô²� � �e� ³ � � �O£Ò« � �e�'�@«�° �  ��e°%���nÕw���e�' ����®�O¢'������� È �¨¢'��� Ï £'£'�×�M�� �¢�«�¬�¬ Ç Ô
«5�e��¢'�~ �¡ � �M�O��¬
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L2 trigger

Detector

L3 Farm

Mass
Storage

L1 Accept

Level 2:
Asynchronous 2 stage pipeline
~20µs latency
300 Hz Accept Rate

L1+L2 rejection:  20,000:1

7.6 MHz Crossing rate
132 ns clock cycle

L1 trigger

Level1:
7.6 MHz Synchronous pipeline
5544ns latency
<50 kHz Accept rate

L2 Accept

L1 Storage
Pipeline:
42 Clock 
Cycles Deep

L2 Buffers: 
4 Events

DAQ Buffers 
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Dataflow of CDF "Deadtimeless" 
Trigger and DAQ
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RUN II TRIGGER SYSTEM

Detector Elements

GLOBAL 
LEVEL 1

L1 
CAL

COT

XFT

 MUON

MUON
PRIM.

L1
MUON

 L2 
CAL

CAL

XTRP

L1
TRACK

SVX 

SVT

CES

XCES
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#_�+����|�~H~B=+~�������~h��~h�h�������Ã¾£ä�~Hã���~H�=����ë+|M�����.���BèR~h��~h�M����~h��~����������z���=����~�������ã��=~��C������|�~´�����h��ã��=�M=+~© �����£��ã����������z���=��������~����������z��~t�+�=ã���~h��~h�M������ó³ã��a�[��b ñ+ñdcÈ¢;{·�¥��~h�=��~h�¶��~¥I=~��h����|�~¤�'�+��åMë����+ã������� ��|�~a�¥ã�������I=~h�.���E������~��.ä�~ ã���~h�!�+� |���ë�|�~���������������ëfe`g!��ã���¾��+���Ã¾����ÂåE~�~����À��~��+���+�'�+����~
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��~h�������E�®ó³~hë������Àòwv x3y�vT(Îõ�¢�õù` ñ�ø+îK¾V÷�î+ð õ�¢Vð�ð
vzC� o¡�¢;vT{Çú+ð.�h� ñ�ñ+ú�¾�î+ø+ð ð�¢}|�ø
#°����ã��h���+�Ró³~hë������ ñ�ð/|�¾ ñ�ü+ú ð�¢Vû�û
e"g�~Ëî+ð)8Y~B� î/|+û�¾V÷�ú�õ ð�¢Vû�ø:1g�~ õ²ð)8Y~B� î/|+û�¾ ð+ð�ð ð�¢Vû�ø

�¤�E�T0�G�ì {Çð�¢Vð�ø�ø/�1ðK¢ ð�ð+ð+÷Mø�]®G î/|�üK¾ û�îE÷ ð�¢Vû�øG�0/��{Ëî£¢ ðÄ����e"g�~Ëø+ð)8Y~B� î/|+ú�¾ ð�î/| ð�¢Vû+÷ý�ñ�¢Vð.�h��{væ Ø <1O�{ õ�¢ øÄ�h� î/|+ú�¾ ðKõ²ð ð�¢Vû+÷
v�<��Evs{Çñ�¢VðÄ��� î/|+ú�¾ ð+ð+÷ ð�¢Vû+÷
4M�������Pâ Ü { õ²ð î/|�øK¾�|+ú+÷ ð�¢Vû+÷ÐEÑxÒb[L{ÇðK¢�î î/|�øK¾�|E÷Mø ð�¢Vû+÷{·���+��åC��~hë���~���� î�ü�|�¾ ñE÷�÷ ð�¢ ü/|
���������E�������®òÈðK¢V÷M` õùøEú�¾�îEú�ú ð�¢ ÷�÷

������=+~����=����� ��~h���G=E�+� û�üK¾ úE÷�ú ð�¢ î�ø
� tÅD%zxDhm/nq��psrªçgy1nqt/uì ���=������ë)e`g�~Çñ�ð)81~�� ñKõ�¾�ü+î/| ð�¢Vð3|
�)��~h���G=E�+�$òÈü�ø�81~��\{�Â Ø6Ø { õtð�ø�81~��1` ñKõ�¾�ü+î+ú ð�¢Vð3|
� m3��r�������In	Dht/u ñKõ�¾�ü+î+ú ð�¢Vð3|

{°�+����~1ñ�¢ îI2�+´ã��¥�T~h���+�°~�=�~h�M���¤���a~��+��|a~B=�~h���H��~h��~h�h�������C�����¶��|�~LY « @ù¬�¢

�+����ã����$�+�R~B=+~������h¾Kä�~´���ùä�~��=~�����|�~�~���~��������+��e"gC��|���~��=|�������ä�|�����|����K~h�����E�������t�Ä�1���=ã������+�'������~���z��|�~1~���~��������+� �'�E��å£ë+����ã����A��~¥I=~��������+�Ã¾
e`g�~ î+ð�8Y~B� c eoÁ�g�~ ñ�ð�81~�� = òµñ�¢�õ�÷M`

YÀ~1��|��²ä¿��|�~�������I=~h�h�������a�+�·��|�~?~���~h�h�������a���=�����E�����������.��|�~1�������=����ë)e"gd�E� ��~��³�+���R��|�~?��~h��~h�h��������h������~��=���´~b]K��~��K����|�~}���=�����¡�����+�¥�+���Ä�����=������ë$e"gz�hã����;����#°��ë�ã���~¶ñK¢�õ�¢��¤�=��ã�����ñ�ðL8Y~B�����Y÷�ðL8Y~B�����eoÁ�g¯¾°ä�~z�t�+�Â~�]K�T~h�h�¥��|�~z���������¥ã��%�+���Â�_�¡�¥~���~��������+�É���=�����E�������R¢z{}|�������|�������~z���0I=ã��	���BJ'~�����g��|�~��µ�E�h�Y��|��E�1��|�~.���+����~h�h���������Y���a��|�~.������������ë�e"g �+�=~����+�1��~h�1��ã������Aã�����~h���=���K�£�À�+���dä�~���=~h��~h����~h�a���.���+�h���KJ���~1������~1��~h��~����������k~ÄÃ�����~������kå+~�~h������ë��+�a|���ë�|k��ã���������¢
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#°��ë+ã���~ÄñK¢�õ32	�$�=�d¥=~����������À�E����|�~.~���~��h�������d���������E�������A���C��|�~Ä�������=����ë�e"gp�¡� ��~��1�E���°��|�~Ä��~h��~�������������=����~h�����¥~�¦K��~h���´��|�~1���=�����E���������+���a�������=����ë�e"g)�hã����h¢

kj�§ ¨3y;u�Ø�Øª©�ÒgÖ$©5« u�¬ rts�©´Ú�o)Ø�rh×�Ö í Ù)y;u�)o�©�v�r�u�s ©³y;u�Ø�Ø Ø°Ö$©"®v�r�u�s
Û�Ü°¯¶Ü=Þ ±�j�²�á�á á�â)iRà"n³²5U�´�²ßj�mRµ$Xop
�Ï�����������+�h�������+�}���Â��|�~���å ��|�~A�h�����=���=��~������ ä�����| ��|�~A��������ã����¶=�~g© �����£��ã��������+� ���=��������~�����������+�'�+���£�����h¢;,��Cã�������ë.��|�~1�Mã��¥��~������k{·�+����~1ñK¢�îK¾Kä�~1�t�E� ~h�=�������¡��~H��|�~?��������ã����¶=�~?© �����£��ã��������+����=��������~h�h�������Ã¢${}|�~1�h�����=�´�=~��h�������k���³~·¦K����~h����~h�)�+�

-�¸q¹gÊ�òÈ© « @ù¬�`�º »6¼ ½¾»6¿sÀÁ ¼ ¸ ¼�Â  o¡�¢�¸ ¼ X�¸ ¼ g'¸dÃ º`Ä3Å Æ òÈñ�¢�õùø�`
ä�|�~��=~ »�¼ ������|�~Y�Mã��¥��~��}�+�°© « @ù¬C���+�������'�E��~H~B=+~������´�+��� »�¿TÀ ������|�~Y~h�=�������¡��~��C�Mã����T~h��+�����+��åMë�����ã����g~B=+~������h¢ Á ¼ ������|�~?å£����~����E�����1�+��� ë�~��+��~��������?�+���h~������+����~?���+åE~��A���=��� ì �+�M��~
�¶�+�����¤�=���¥ã����E�������Ã¢ ¼�ÂhÇ³ÈÊÉ ���·��|�~¶~�Ë�����~h���h���+�T�L�'=�~h�=��~·¦.��ãK�³ò·vzC Ç³ÈÊÉ v3{�ú�ð¤����`�¢ ¼ X¹���°��|�~¶��~h�������E�



¦h��ÌG� ���$���;�����<����ÍÎ�`Ï��³����Ð�ÑÒ�I�GÓÒ� © ���$�`Ô�ÑÕ��
����`�\���$���;��������
����`� ú�ñ
~h��~������=���É����~������¶Ö'�t�E�������Ì~BË��h��~����h��¾ ¼ gï���?��|�~����=��ë�ë�~h��~�Ë�����~h���h�É�+��� Ã º`Ä3Å ���?��|�~�������~hë����E��~����ã����������=������¢
Û}ÜO¯¶Ü°N P'×TØ³Ù�Ù�âl×!â1ÚÜÛlØ�â�U	ÛÞÝ
����������~��k���ï~��=�������E��~)��|�~Ì������ë�ë�~��C~�Ë�����~h���h��ã��=~�� ���ª��|���� �E�'�+���£�=����¾´ä�~Ìã���~Ì��|�~Ì���¡ý��t�E����~h�
7=���+��åMã��;:C���=��ë�ë�~h���h¢Y{}|�~Ä�'�+��åMã��)���=��ë�ë+~����´�����������	�Y�+�$��|�~Ä�+�������	�H���E��~?������ë�ë�~h�¤��~B�Mã����=~���~������~·¦��h~����®��|�~��£ã��+���������¤��|'�E�Ã��|���ã����1�T~$~h�=�������¡��~��R¢ß$�+��|1���=��ë�ë+~��Ã�'�¡��|1|'�+�®��~�~��Y��~��=��~�����~����+���E��~�����+���k��|�~1�����=��~h����������~h�M�¤~BË�����~������k|'�+�}��~�~h�A�t�E����ã����E��~��k�E�³~t�E��| �	��~���b ñE÷�cÈ¢{}|�~Y�=~��Mã����=~���~���������������|�~H|���ë�|�à�ga~h��~������=���z���=��ë�ë�~h���E���z��|��+��~H�'�E��å£ã��a������ë+ë�~��=���+�=~H�����=��~������{°�E����~Añ�¢ ñK¢¿{}|�~âá$#·{ �E���ã��{ �����E��å£����ëÉ~�Ë��h��~h������~�� . |'�>=+~)�T~h~��ª�t�+����ã����E��~h� ã��=����ëÉ��|�~
Y + * {�ó�ä��"å¸���=��ë�ë�~h��¾¹ä�|�����|É��~����+��������|�~����+��~��t�E�����=����~h��~h�Y��~B�£ã�����~h��~h������ã���~��À�����?��|�~|���ë�|	à�g�~���~��h�������Ä������ë+ë�~��h¾+��ã������£~��;���+�$��~B�£ã�����~¶�����+��åM���+�=���£�����¡��~��Ää�����|Ä��|�~�ß�ì ����ã��=��~����h¢�{}|�~�����+��åa������ë�ë�~h�¤~BË��h��~�������~h�Y��|Mã��1�t�+�d��~Ä��~��+��ã���~��)ä�����|)~B=+~������?���+������ë������+� ��|����¤������ë+ë�~��h¢6������=��~��´���z�=~���~h�h�H��|�~.© « @ù¬A~B=+~������h¾®ä�~.�+�������a��|�~¥���+��~h������~Ä© ��~h��~����������)��ã�����b ñ+÷/c°���z���+��|������ë+ë�~��=��¢¥{}|�~'&;õ á$#·{ �${�ûC���=��ë�ë+~��H~�Ë��h��~h���h�d���Y��~��+��ã��=~��Ì���d����ã���������ëC��|�~�© �t�+�������'�¡��~~�=�~������¤�'�+�=������ëÄ��|�~�&;õ �"ß�ìAû �;{�û.������ë�ë�~��B2

¼ ò æ}õ ç�èLé :$é¤û�`êº ô WE0k© ëBì�í Ä�îïÄ ì Å @qð�àTìhðdð î íEñ�æ}õ 7�eZò û óLé´ûô W�ôk© ë�ì�í Ä�î°Ä ì Å @qð õ òµñ�¢�õtú�`
{}|�~}~�Ë�����~h���h�¥��ã��-=�~�����Ö�����~����+�$�¤��ã������������Ä�+��à�g¯¾��+���.��|�~��Ä��|�~¶��~h��ã���������ëH���=��ë�ë�~h�°~�Ë��h��~h���h�Ä����+�����+�=�Õ|�ü3%z¢;{}|�~L&¹~B=+~���ý�ñ¥�����E��å£����ëÄ~BË��h��~����h�z���¶��~t�+�=ã���~h�a������~��Mã���������ë¥��|�~L&;õ �"ß�ì û �;{�û�+���a&¯î �"ß�ìÀõ²ú �;{�û����������=~h���E���C����ã��M������ë���|�~H© ~�=�~h�M���}ä�����|���|�~	&®~�=�~h��ý�ñ�ß$��~��������+�gõ²û�������=~h�>2
¼ ò æ$ñ óLé<|�`öº ô�W/ôa©�÷øðöàTìhðdð î íEñ�æ}õ ù�eZò û ó$é´û$úûæ�î ù�eZòÍõ²ú ó$é´û$úûæ$ñ ù�eZòÍõ²û ó$é<|ô W/ôa© ÷ ðöàTìhðdð î íEñ�æ}õ ù�eZò û ó$é´û$úûæ�î ù�eZòÍõ²ú ó$é´û õòµñ�¢�õ²ü3ü{}|�~¶�����+��åM����ëY~BË�����~������Ä���°�+�������	�ö|3|L%z¢��³�²ä�~�=�~��$��|�~������+��å�������ë+ë�~��·~BË�����~������Ä����������~h�T~h����~�����+��àIgA������|�~H��~hë��������+�Tà�gf~ õ²ðj8Y~B��¾���ãK�}��~���~�����~����³���ax.�����¶���+��|���|�~L&¹~B=+~���ý�õY�+����&¹~�=�~��¨ý�ñ

ýÿþ��������	�
���������������������������������� ��!"�"�#����$��"%�&"�'��)(������*��&"�+�"����,�.-	�����)$/�����0��&1�324������$ �5$+6��"�/���7��������1��(4���.-8�����
9: ��;<��"�<þ���2 ����=>(4���7?@@�?1AB��"�C(����.-)������þ ��2 ����=>(4���7?@@B?,�+��� 9 �+� : �+��;<?+@�@D1A���&"�E�������������1�5��F<��������������%8&"�'��
(������G������ : �H�/���I�C%���2��+���/������;�J
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&¹~B=�~h��ý�îCò &¹~B=+~���ý�î�ä¤ã�����ä¤���h~����wü�¢����k������~��¶���Äë+~h�}|���ë�|C��ã��=������~���~h�h�������C���+������~+¾K������~$�Mã'�+���������ã�������~����h�����T~h������4K~h�h�������zñK¢�îK¢ ø1�+��~´�+��������~h�Ã¾���ã��Õe`gC��ã������²ä�~���~h������õ²û68Y~B� �+���z�E�����������E��~h�
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^Ba4b
_'h4ckblckb�ë*_IZ�\Â\B]O\B^�_I`Iaib|n�s�`I\Bh4e�n�a�ãl_�n�a<_IZgh�_	_IZ�\,\B]k\�^�_I`Iaib|ckn8cknIa4]uh�_I\BeGckbÒ_IZ�\,^�h4]Oai`IcOpq\_'\�`InBÑ
h4b�eÆcPw[_'Z�\Ïa4_IZ�\B`<¥�\_rw�h4]k]On�cOb
_IaQh4bpã�b�cOb�n�_I`�ã�pS\Bbf_I\BeÊ`I\�ë4ckaibäa4w<_IZ�\Ïe�\�_I\B^_'ai`Sh4b�eË_IZ�\Bb
^B`�\�h�_I\BnChr]uh4`=ëi\$e ô gEÁ
Y[Z�\�nI\>~gh4^�åMëi`Ia+ã�b�e�n�Zgh�ti\>~Ã\B\Bby\Bn�_'cOpvh�_I\BeG~fmYã�n�ckb�ë[_IZ�\,`I\B]kh�_'cOaibÒa4w
_IZ�\,\B]k\�^�_I`Iaib|ckn�ai]uh"_'cka4b
t�h4`Ickh4~�]O\<t4\B`�n�ã�n*_IZ�\ÒpScknIn�ckb�ë|_'`Ih4b�n�ti\B`�nI\|\Bbl\B`�ë�m�ä<cP_'Zv_IZ�\Òh4n�n�ã�pSsl_Ickaibv_IZgh�_5_'Z�\C\B]k\�^�_I`Iaib
ckn�ai]uh"_'cka4bvckn[cOb�e�\�s)\�b�e�\Bbf_Ca4w7_'Z�\�e ô g�b ñ�û�c�Á�#�ck`�n�_<a4wEh4]O]�Ñ£äo\|b�\�\Bez_IaÎai~l_/h�ckbj_'Zl\y\�b�`IcO^/Z�\Be�L�"!ünIh4pqsl]k\4Á Y[Z�\"���"! ¥�\�_Inqs�`�\Bn=ã�pvh�~�]OmÆe�cOn�_�ã�`I~�nÎ_'Zl\z\�]k\B^_'`�aib cOnIai]kh�_'cOaibËt�h4`Ickh4~�]O\
~Ã\B^�hEã�nI\ÌZgh4e�`�aib�n¿cOb}h	¥�\�_Ce�ckn�_'`�ck~�ãl_I\yh4`Ia�ãlb�ez_IZ�\Ìn�\BpSck]O\Bsl_Iaib�ck^|e�\�^�h�mi\�eÅ\B]O\B^�_I`Iaib8Á`ä¿b�e
h�]kh4`�ëi\�e ô g}`�\³¥�\�^�_'n<hÌ]uh4`=ëi\¿h�pqa�ãlb
_oa4w#�L�"! ~gh4^�åMëi`Ia+ã�b�e3Á,Y[Z�\�`I\�w.a4`I\¿_Iarai~l_/h�ckbjh$���"!
~gh4^�åMëi`�a�ã�b�eSn'h�pqs�]O\4Ñ+ä5\<`I\�pqa ti\*_IZ�\Bn�\<`I\��Mã�cO`I\�pq\�b
_InÂw.`Iaip a�ã�`>� nI\�]k\B^_'cOaibÎ^B`IcP_'\�`IcuhC~�ãl_å4\�\Bsv_IZ�\<a4_'Zl\B`,nI\�]k\B^_'cOaibq^�`IcP_'\B`�cuh¿_Ia³� ~Ãain�aib3ÁÓY[Z�\�b3Ñ{ckbÎai`Iel\B`Â_'ay\Bn�_'ckpqh�_I\*_'Z�\Ch4pSa�ã�bf_
a4w%�L�"! ~gh�^�å£ë4`Ia�ã�ble}ckbÏ_IZ�\Ì� n'h�pqs�]O\4Ñ�ä5\|e�cOt{cOe�\Ò_'Z�cOn<n'h4pSs�]k\¿ckbf_'arw.a�ã�`[`�\�ëicOaib�nB2

óx\hëickaib�ä 2;�Wn�ai]uh�_Ickaib�{Çð0Á�õ'&;e ô g�{ õ²ð)8|\��³Ñóx\hëickaib)( 2H�Wn�ai]uh�_Ickaib�~Çð0Á ñ*&;e ô g�{ õ²ð)8|\��³Ñóx\hëickaib^� 2E�Wn�ai]uh�_Ickaib�~Çð0Á ñ*&;e ô g�~Çñ�ð)8|\��³Ñóx\hëickaibi! 2��Wn�ai]uh�_Ickaib�{Çð0Á�õ'&;e ô g�~Çñ�ð)8|\��³Á

YÈ\jnIZ�a²ä _'Z�\vcknIa4]uh�_IckaibKýOe ô gÆs�]uh�b�\�ä<cP_'ZË_'Zl\vw.a�ã�`Ì`I\�ë4ckaib�n�e�cOt{ckel\BeË~fmå_IZ�\Ïh4~Ãa ti\Ïe�\�Ö�ý
b�cP_'cka4b�n|ckb�#�c�ë�ã�`�\�ñ0ÁV÷�Ái�Wb�#�c�ë�ã�`I\�ñlÁ ÷�ÑÓa+ã�`r� \ti\Bbf_Inr^Baibf_'`�ck~�ã0_'\vcObÉó<\�ëicOaib�!³Á#g`Iaip
_'Zl\³e�\BÖ�b�cO_Ickaib�n¿a4wÂ_'Z�\r`�\�ëicOaib�n�Ñ8aib�\rn�\B\�nÒ_'Zgh�_¤äo\rZgh�t4\S\·¦0^B]�ãle�\BeQckbf_I\B`IpS\Belcuh�_I\�`I\hëicka4b�n
w.`Ia4p ^Ba4b�nIcOe�\B`Ih�_'cOaib3ÁrY[Z�cOny\·¦0^B]�ãlnIcka4bÈcOnÒ_'aLckb�n=ã�`I\r_IZgh�_|`I\hëicka4b�n$ä�Ñ+(¿Ñ�h�b�e�� h4`I\rs�ã�`I\
p¥ã�]P_'cz¥�\�_|h4bleåe�adb�a4_yckbl^B]�ãle�\q� \�t4\Bbf_'n�ÁdY[Zlckn|`I\B�£ãlck`I\�pq\�bf_�`�\³¥�\B^_'n³� Ç @ É ]k\�hEå�hEëi\
h4n¥ä5\B]O]<h4nS� Ç J É \�t4\Bbf_'n�ä<Z�ck^/ZÆZgh�t4\}h4bÊh�ti\�`'h+ë4\^e ô g ]k\Bn�n³_'Zgh�b � Ç @ É \�t4\Bbf_'n
~�ãl_�ëi\Bbl\B`'h�]k]OmS]kh4`�ëi\�`>_IZgh4bgõtðj8|\��³Á�#�`�aip _'Zl\Gh4nIn=ã�pSsl_'cOaibja4w	_IZ�\Ò]kcOb�\�h�`>`�\B]kh�_'cOaibva4w	_IZ�\
\B]O\B^_'`Ia4bÄcOnIai]kh�_'cOaibáh�b�efe ô gEÑÃä5\Îe�ck`�\B^�_Iai]Om}^Ba�ãlb
_G_IZ�\ÎbMã�p³~Ã\B`Ga4w5p¥ã�]P_'c ¥�\_Ò\ti\Bbf_InÌcObå�
\�t4\Bbf_'n¥òÈó<\�ëicOaib�!Lü�2
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ä<Z�\B`�\ ».,Ãâ yÆckn[_IZ�\ÌbMã�p�~)\�`xa�w/�L�"!ï\ti\Bbf_InÒckbL_'Z�\Ì� nIh4pSs�]k\�Ñ�h4b�e ».- Ñ »6¿ Ñ�h4b�e »Ìâ
^Bai`�`I\Bn�s)a4b�ev_'a|_'Zl\¿bMã�p³~Ã\B`>a4w	\ti\Bbf_In*ckb�óx\hëicka4b'äÌÑ0(CÑ0h�b�ea�¿Ñ{`I\�nIsÃ\B^�_IcOt4\B]Om4Áö��w3_'Zl\¿`'h"_'ckaò ».- 0 »6¿ üÌa4w}ä5\B]k]¨ýWcOnIai]kh�_'\�eÄ_IaÅs)a{ai`I]PmQckn�ai]uh�_I\Be1���"! \ti\Bbf_InScOn�å
b�a²ä<bÆckbå_IZ�\j]Oaùä\e ô g
`I\�ë4ckaibQ_'Z�\�bËcO_Ìckn1å
b�a²ä<bäckbÄ_'Z�\qZ�c�ë4Z�e ô gÊ`I\hëicka4b3Á?Yå\qs�`I\�nI\�b
_�_'Z�\qb£ãlp³~)\�`�a4w*\�ti\�bf_'n
ckbd\�h4^/Zá`�\�ëicOaibzh4b�ez_IZ�\yb£ãlp³~)\�`Ca�wÓ_'Z�\y\Bn�_'cOpvh�_I\Be"�L�"!ñ~gh4^�åMëi`�a�ã�b�eá\ti\�b
_InÒckbL_'Zl\³�
n'h4pSs�]k\ÏcObÆY�h4~l]k\kñlÁ ø0ÁÆY[Z�\db£ãlp³~)\�`qcObÆ\�h4^/ZÊ^Bai]�ã�pSbÊ^�ai`I`�\Bn�s)aible�nS_IaÄ_IZ�\LbMã�p³~Ã\B`Îa4w
ai~�nI\�`�t4\Beä\�t4\Bbf_'n�ckbÄ\�h4^/ZË`�\�ëicOaib3Ñ�`I\�nIsÃ\B^_'cOt4\B]PmiÁ?YÈ\v\Bn�_'cOpvh�_I\�ñ�û�øÏ\�ti\�bf_'nrh4n|_'Zl\2�L�"!
~gh4^�åMëi`Ia+ã�b�ed\�ti\�bf_'nBÁ
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Y�h�~�]k\.ñlÁ øI23�L�"!ý~gh4^�åMëi`Ia+ã�b�eå\�n�_Ickpqh�_'\�nGckbÅ_'Z�\q� n'h4pSs�]k\�Á�#�ck`�n�_G_IZ�`I\�\S^�ai]�ãlpqb�nGn�Z�a²ä _'Zl\
bMã�p³~Ã\B`Òa4w>\ti\Bbf_InÌcObÅ\�h4^/ZQ`I\hëicka4b�ä�Ñ�(CÑ	h4b�ef�¿Ñ3`�\Bn�s)\�^�_'cPti\�]OmiÁÌY[Z�\ÎbMã�p³~Ã\B`Òa4w5�L�"!ý\�ti\�bf_'n
h4`I\Gn�Z�a²ä<b}cObL_IZ�\|]uh4n�_<^Bai]�ã�pSb3Á
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* _'Z�\�`5slZ
m{n�ck^Bn5s�`Ia{^B\�nIn�\Bno_IZgh�_5^Baibf_'`�ck~�ã0_'\<_'aya�ã�`o� \�t4\Bbf_[n'h�pqs�]O\xh4`I\¿� Ç J É Ñlh�b�eaC
Ç @GFÞ@Eþ�ÁÂY[Z�\|s�`�a0e�ã�^�_Ickaibj^�`Iain�n<nI\B^_'cOaibjw.ai`<� Ç J É cknocOe�\Bbf_Ick^�h�])_'a³_IZgh�_[a�wÓ� Ç @ É Ñ
h4b�e|_'Zl\�JÌ]k\�sl_'aib|e�\�^�h�m{n�_'axh4bÌ\B]O\B^�_I`Iaib1ä<cO_IZ�h<~�`Ih4b�^/Z�cOb�ëxw.`Ih4^�_Ickaib|a4wRõ²û�%jÁ#�a4`�_�ãlbgh�_'\�]Om4Ñ
_'ZlcknÂsÃa4_'\�b
_Icuh4]O]OmynI\�`IcOa�ã�n,~gh4^�åMëi`�a�ã�b�eScknÂn=ã�~�n�_'h4bf_'ckh4]k]Pm³`I\�e�ã�^�\Bev~fm³_IZ�\<]uh4`=ëi\`e ô gLh�b�eS_IZ�\
\B]O\B^_'`Ia4b e"g _'Zl`I\Bn�Z�ai]Oe�nBÁk�Wb C Ç @ F @ þ \�ti\�bf_'nBÑ<hQ]uh�`�ëi\�e ô gã^Bh4b ~Ã\za4~�nI\�`�ti\�e cOw¿h4b
\B]O\B^_'`Ia4bvckn,pSckn�pq\Bh4n�ã�`�\Beqai`,\BnI^Bh4sÃ\Bno_IZ�`Ia�ã�ëiZjh4b�ã�b�cOb�n�_I`�ã�pS\Bbf_'\�ejsgh4`�_>a4w3_'Zl\Ce�\_'\�^�_'a4`BÁ
YÈ\jb�\�ë4]k\B^_³_'Zl\j^Baibf_I`Ick~�ãl_'cOaibåa4wxh C Ç J�FHJTþÊ\ti\�b
_InÎ~)\�^�h+ã�n�\j_'Z�\vs�`Ia{e�ã�^_'cka4bË^B`�ainIn
nI\�^�_IckaibÅp¥ãl]O_'cOs�]kcO\Bed~fmz_IZ�\r~�`'h�b�^/Z�ckb�ëÏ`'h�_Ickava�w>h�J Ç @ É�É ckn¿`�\Be�ãl^B\BeÄe�a²ä<bá_'a)õj% a4w
_'Zl\ysl`Ia{e�ã�^�_IckaibL^�`Iain�nxn�\B^_'cka4bza4w�hS� Ç @ É Á
#gai`*_'Zl\�� Ç J É ~�h4^�åMëi`Ia�ãlb�e3Ñ'äo\y\�¦{_I`'h4^_x_IZ�\|`'h�_Icka

; ¼.<>=@? º õ$ò�� Ç J É ü�Ô�ò�� Ç J É ü
õ$ò�� Ç @ É ü�Ô�ò�� Ç @ É ü Æ òµñlÁ�î+ø3ü

ä<Z�\�`I\¿_IZ�\¿Ôyckn>_'Z�\Ò\�ËS^Bck\�b�^�mqw.ai`5Ö�b�e�ckb�ërhr� ~)a4nIaib�ä<Zlck^/ZÏckn5e�\BsÃ\Bble�\Bbf_xaibv_IZ�\Òe�\�^�h�m
pSa0e�\�Áa�Wbåw�h4^_�Ñ�n�ckb�^�\q_IZ�\vs�`�a0e�ã�^�_IckaibÈe�cuh+ë4`'h4pSn|ckny\��Mã�cOt�h4]O\Bbf_y_'az_IZgh�_�a4w<h4bÈ\B]k\�^�_I`Iaib
e�\�^�h�m³pSa0el\4Ñ+ä5\[s�`I\w.\B`Ó_IaHã�nI\*_IZ�ckn�`'h�_Icka¿`Ih�_'Zl\B`�_IZgh4bÎ\�¦{_'`Ih4^�_Ickb�ëÒh4bÎh4~�n�ai]�ãl_I\*s�`�\Be�cO^�_'cOaib
a4w	� Ç J É ckbSai`Iel\B`Â_'ay`I\�pqa ti\x_'Z�\x`I\�b�ai`�pvh4]OckîBh�_'cOaib³nI^Bh4]k\<e�\�s)\�b�e�\�b�^B\ÒcOb�Z�\�`I\Bbf_ockb)& *�L�"! sl`I\Belck^�_IckaiblnBÁÂY[Z�\yn'h4pS\Gs�`�a0^�\Be�ã�`�\ÌcOn<h4s�s�]Ock\�ejw.ai`*_'Z�\6C Ç @ F @ þ ~gh�^�å£ë4`Ia�ã�ble3Ñ

; Â < Ð�AiÐ�B º õ$òïC Ç @GFH@EþEü�Ô�òïC Ç @GFÞ@EþEü
õ$ò�� Ç @ É ü�Ô�ò�� Ç @ É ü õ òµñlÁ�îEú�ü

Y7ar\Bn�_Ickpqh�_'\x_'Z�\�nI\GbMã�p³~Ã\B`�nBÑ�ä5\Yã�n�\¿_'Z�\L�<ß$ó1Yã�-8Íìzaibf_'\$�*h4`I]Oa³\�t4\Bbf_³ëi\Bb�\�`'h�_Iai`BÁ�YÈ\
nIZlaùä _'Z�\|bMã�p³~Ã\B`�n<w.`�aip _IZ�\|`I\�n�ã�]P_Ca�wE_IZ�\|nIckp�ã�]uh�_Ickaibln5w.ai`*_IZ�\Bn�\Ìs�`�a0^�\Bn�nI\BnB2

; ¼3<>=@? º ð õ ð�õ²ú�üdR ð õ ð�ð�ð3| Æ ; Â < Ð A Ð B º ð õ ðKõ²ð�üdR ð õ ð�ð+ð�î õ òµñlÁ�î+ü3ü

#g`Iaip _'Z�\�nI\y`'h�_Ickain�Ñ0_IZ�\|b£ãlp³~)\�`<a4wE_IZ�\|nIcOb�ëi]k\G~Ãain�aibz~�h4^�åMëi`Ia�ãlb�ez\ti\�b
_In¿cOn

»6¼.<>=@? º ñ�ð�úzRÁõtú'òïð Å ì Å õ ü Æ » Â < Ð A Ð B º õG|�úzR�ø�òïð Å ì Å õ ü õ òµñlÁ�îEû�ü
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Y[Z�\ Å ðÅ s�`�a0e�ãl^�_'cOaibácOn¿h4]OnIaS_'Z�\³a�_'Z�\�`¿nIa+ã�`I^�\³a4w,~gh4^�åMëi`�a�ã�b�e8Ñ8ckb ä<Z�ck^/Zá\Bh4^/Zá_'a4sâ�Mãgh4`�å
e�\B^Bh m{nvh4]kpSain�_³\�¦0^B]�ã�nIcPti\B]Pmä_'aÈhå� ~)a4nIaib h4b�e ~KýO�Mãgh4`=å�ÁkäC]O_'Zla�ã�ëiZÊa�ã�`q� nIh4pSs�]k\�n
h4`I\Sb�a4_�`I\��Mã�cO`I\�eå_'az^Baibf_/h�ckbå~£ýO�Mãgh4`=å{n�ÑÓ_'Z�\Sw.`'h4^_'cOaibÈa�w*_'aiså\�ti\�bf_'nrckny\�¦0sÃ\B^_'\Beä_Ia}~Ã\
nIc�ë4b�cMÖg^Bh4bf_Âckbr_IZ�\[n�ã�~ln'h4pSs�]k\�n;ä<cO_'ZShGZ�c�ëiZrbMã�p³~Ã\B`,a4w3¥�\�_InBÁ�40cOb�^B\<a�ãl`>� egh�_'hÒnI\�]k\B^_'cOaib
`I\��Mã�cO`I\�noh4bS\B]O\B^_'`Ia4bjh4b�eSb�\hãl_'`�ckb�a�Ñ
aibl\Ca4w)_'Z�\¿�HG�nÂw.`�aipñ_'a4svsgh4cO`Âe�\B^Bh�mqcOn,^Baib�n�_'`Ih4ckb�\�e
_'aC_IZ�cknEe�\B^Bh�m�pSa0el\4Á�Y[Zl\*a4_'Zl\B`Â� ^Bh4b³e�\�^�h�m³cOb³h4bfmÌpqa{e�\>~�ãl_�cO_EcknE_IZ�\oZ�h4e�`Ia4b�ck^5e�\B^Bh mò�� ÇJI ðI ÷ Ç Z�h4e�`Ia4b�nwü�_'Z�h�_,ckbf_'`�a0e�ã�^B\�n>_IZ�\<]uh4`=ëi\Bn�_,^Baibf_/h�pqcObgh�_'cOaib³a4w8a�ã�`Âe�cO`I\�^�_>nIcOb�ëi]k\
� ^Bh4b�e�cOegh�_I\vn'h�pqs�]O\4ÁáY[Zl\v_'aiså~gh4^�åMëi`Ia+ã�b�eÆ\Bn�_'ckpqh�_I\vcknÌe�\B`�cOt4\BeËw.`Ia4pëh}_Iais ìza4b
_I\
�*h4`I]OaGn'h4pSs�]k\opvh4el\*~fmÄã�nIcOb�ëG_'Z�\��<ß$ó1Yã�-8ã_'aisÎ\�t4\Bbf_�ëi\Bb�\�`'h�_Iai`�ä<cO_IZÎh4]k]0e�\B^Bh�mrpqa{e�\�n
h4]k]Oaùä5\Be}h4b�e}hq_'aiszpvh�nIn¿a�w}õùü�ø'8|\��ïw.ai]O]ka²ä5\Be}~fm}hSw�ã�]O]�e�\�_I\B^�_Iai`¿n�ckp¥ãl]uh�_Ickaib3ÁoY[Z�\r�
~)ain�aib�nxw.`Iaip _'Zl\�_'ais}e�\B^Bh m{n|h4`�\³h4]O]ka²ä5\Bez_Iaje�\�^�h�mz_IaÏh4bfmiÖgbgh4]7n�_'h�_'\y_'ajai~0_/h4cOb}\�t4\B`�m
s)ain�nIcO~�]k\Ï~gh�^�å£ë4`Ia�ã�ble \ti\Bbf_BÁk�WbÊai`Iel\B`³_'aÄ\�¦{_I`'h4^_S_IaisÆ~gh4^�åMëi`�a�ã�b�e \�ti\�bf_'nSckbÆa�ã�`S�
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^Baibf_I`Ick~*[l_'cOaibÈa�w*_'Z�\qckblw.`Ih4`I\�eE��^�ai]k]Ockb�\Bh4`Òsgh4`�_'aibln�s�`�a0e_[l^B\Beä~fmQ_'Zl\vsgh4`�_'aibÈnIZ�a�]5\B`�ckb_eÅcObÈ_'Zl\
`I\�^Baib�n�_'`�[�^�_I\Be©��\�_InBÑf~Ã\B^�hx[�nI\f]5\[aib�]Omy`�\�h4]OckîB\>_'Z�\os�Zfm0n�ck^Bh4]�pS\�h4b�cOb_ein¢]<Z�\Bbr_'Zl\*sgh4`�_'aib�nÓw.a4`Ip h
~_[�b�^/ZLa4w7Zgh�e�`IaiblnBÁÓ¡å\Ò_IZ�[�nf\4\�\BsL_'Z�cOn*n�_q[�elmj_Ia³_'Z�\G]Oa�]5\Bn�_<ai`Iel\B`*sÃ\B`�_ [�`�~gh�_'cPti\G^Bh4]k^à[�]uh�_IckaiblnBÑ]<Z�ck]O\S_IZ�\vZlcNeiZ�\�`�ai`�e�\B`Ì^Baibf_I`Ick~*[l_'cOaibåZgh�nÌ_'Zl\Ïh�_I_I`'h4^_'cPti\qw.\Bh�_ [l`I\va�w[_'Z�\���\�_³n�Zgh4sÃ\4Á��WbÈ_'Z�cOn
sgh4sÃ\B`�Ñ+]5\Ss�`I\�nI\Bbf_y_'Z�\³]5\B]k]óãWn�\Bsgh4`Ih�_'\�eQ`I\pe4ckaibQ`I\�^Baibln�_'`�[�^�_I\Beäh�n|_R]5a$��\�_'nye�\�s)\�b�e�ckb*ezaibQ_'Zl\��\�_,_'`Ih4b�n�ti\B`�nI\Ò\�b�\B`�eick\�nBÁ��xa4_'\<_'Z�h�_5h4]O_IZ�a'[_eiZr_IZ�\�� � ã�~gh4nI\�ev^�]N[�n�_'\B`�ckb_e u j���wE]5a'[�]keS~Ã\x_IZ�\Bai`�\�_�ã
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èCç�5*ç�6 7fZ�V U�Z	V98;:�V<:>=$8�W
�Y��\_C^�a0a4`Ie�cObgh�_'\�e4\BaipS\�_I`�m{Ý<a4wE_IZ�\.�4\�_@�o]N[zh4]Neia4`IcO_IZ�p ckn<h4]O`I\�h�elmje�\�nI^�`Ick~Ã\Bedckb4�0\�^�_IckaibañlÁ�Wbdh³s)\�`�_q[�`�t�h�_IcOti\¿^�h4]O^p[�]kh�_'cOaibva4w�_IZ�\9�}h�_I`IcýÚ?�Â]k\�pq\�b
_1ò@����üÑ0_'Z�\Ga'[0_ eiaicOb_e³sgh�`�_'a4b�now.`Ia4p
��� p$[ln�_q~)\zai~�nI\�`�t4\Beãh4n���\�_'n�usÞEð�w�Á �gai`S\¸Úlh4pSs�]O\4Ño]Oa0a�\Æh�_?��A â ^�h4]O^p[�]kh�_'cOaib�nBÁ Y[Z�\zt{ck`�ã
_q[gh4]�ò.]ka{aisTü,^Bai`�`I\B^_'cOaibz^Bh4bd]k\�h�eL_IaS_IZ�\|^�h4bl^B\B]O]uh�_Ickaib2]<cP_'ZL_'Z�\|n�a4w£_���^�ai]k]Ockb�\Bh4`o\�b�Zgh4bl^B\BpS\Bbf_¿ckb
hv^�\B`�_/h4cObÅs�Zgh4n�\rnIsgh4^�\4Á.�Wbá_'Z�\rsgh�`�_'cO^B]O\Ìs�cO^�_q[�`I\�Ñ3_'Z�\³^�ai]k]Ockb�\Bh4`I]PmÏ\BpScO_�_'\�eÅsgh4`�_IaibÅcknCs�`I\�nq[�p�ã
h4~l]Omäh�~�nIai`�~)\�e cOb
_IaÄ_IZgh�_Ssgh4`�\Bbf_qsgh4`�_Iaib�]<cO_'ZlckbÊhÄ^�\B`�_/h4cOb ^�aib�\4Á �Wb ai`�e�\B`r_'aÄs�`�a1t{cOe�\d_IZ�\
h4sls�`Iaisl`Icuh"_'\���\_|^B`�ainInGn�\B^�_IckaibÅw.`�aipü_IZ�\��"A â ^�h4]O^p[�]kh�_'cOaib3Ñ�_'Z�cOnGckbft{cknIcO~�]k\ysgh4`�_'aibQn�Z�a'[�]OeÅb�a4_
~Ã\<cknIa4]uh�_I\BeSh4nÂ_'Z�\b��\_�Á3�Cn>_IZ�\<n'h4pS\xh4`qe'[lpq\�b
_BÑf_'Z�\<`I\Bh4]�\BpScO_�_'\BeÎsgh�`�_'a4b3Ñ
ckbr_'Z�\<\�Ú0_I\B`�bgh4]�]kcOb�\
a4w,_IZ�\��g\�m{b�pqh4bÅe�ckh�ei`'h�pqn�Ñ8nIZla'[�]keÅ~Ã\re�\_'\B^_'\�eåh4nÒh���\_�Á3åC\�b�^B\�]5\Î`I\pä�[�cO`I\�_IZ�\Îh4e�elcO_'cOaibgh4]
e�\¸Øgb�cP_'cka4b3Ñ
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w.ai`*_IZ�\Gt{cknIcO~�]k\¿a'[l_ e4aickb_ers�h4`�_Iaib�nBÁ
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�qpO|�[Oxy¾¿�O|Q~;À¼r���ÁVr(s(~vr(¾HÀ�ÂÃ~vpOr��u�w��}v�&}krt¾Ä�&�w¾Ås(|Wxyxu�y�Ort�&}Æ�q�y�*eWÇOx¶�Q}q�u~q�yr(�tÈ;�"x^eW|W}k�u~vpw���Æ�qpO|&ÇOxy¾ÄÀTr
�y�O�krt�O�k�u~q�uÉWr�}v�Q~qpOrt}�~vp<�Q�U�qrt�w�q�u~q�uÉ&r"~v|g~qpOr"�k�yÊ(r�|&�i~vpwr"stxuÇO�k~qrt}�r(�Ort}�e&ÂWÈ��Æ|�|W�Or�xy|Ë|WÌ¡���Q~��g�q�u�_eWxyr
Í �y|&���Q��~qpOrÓ�kr¦~�È/�&r¦~o�kpO|WÇOxu¾�ÀTrÆ¾OràØ<�wrt¾U�&�$��ÀOÇO�Os´p?|Q�½rt�wrt}qe&r(~v�us�s(xyÇO��~vr(}q��|W��~qpOr�st�&xy|&}q�y��r(~qrt}k�tÈ

z{pOr��u�w��}v�Q}qrt¾ Í }k|WÀOxyr(���Æ�&}kr�st�&ÇO�krt¾)À�ÂU~vpwr Í }krt�krt�Os(r�|&�3�k|&��~Æ}v�&¾w�¶�Q~q�y|W�M�y�M~vpwr�r¦ÉWrt��~tÈ{z{pOr
�qs´pOr(�Î��~v�ys�ÉK�ur(Ïm�y���uxyxuÇO�k~q}v�Q~qrt¾Î�u�{���Ne&ÇO}qrdjOÈ^�&È�z{pOr�xyrt�*e&~vpU|&��~qpOr;�&}k}q|�ÏD}kr Í }krt�krt��~v�©~vpOr;�k�yÊ(r�|&�
~vpOr���|W��rt��~vÇO�ÐÈ$���Ä~vpOr Í �us(~qÇO}qraò�ÀÑP��y�¿~vpOr�}k�NeWp�~�ã\p<�&�O¾¿�k�y¾OrQÒ��q|&��~9}v�Q¾O�¶�Q~q�y|W�pò	�q|&xy�y¾)Ïo��ÉWr�P��u�
rt���u~k~vrt¾ÃÀ¼r¦~�Ïor(rt�¿~�Ï$| Í �&}�~v�ys(xyr(�¥ò��q|Wxu�y¾�xu�y�Or�P¦È©z{pOr(�qr��yxuxyÇO��~v}q�Q~v�u|W�O�{�qpw|[Ï`~qp<�Q~"~qpOr Í }qrt�krt�Os(r�|&�
�q|&��~Æ}q�&¾O�¶��~v�y|&�U¾O�y��~vÇO}kÀO�Æ~�Ï$|á�kr¦~"s(xyÇO��~vr(}q�y�*eW�©�y�Âò	ÀÑP+ÒÑÏ©pw�yxyr;�u�Ð~qpOr9s��&�krg|&���O|�}q�&¾O�y�Q~v�u|W�U|&��ò	��P¦Ò
~�Ïo|��kr(~v�o�&}qrÆ}qr(st|W�w�k~v}kÇOs(~qrt¾½ÈX���dò�ÀÑP¦Ò¡~vpOr��qr(rt¾?~v|�Ï$rt}o� ÍOÍ r��&}k�o�y��~vpO�u�$�k|&��~$}v�&¾O�y�Q~v�u|W��}qrpeW�&}q¾Oxurt�k�
|&�e~vpOr��q���&xuxV��|W��r(��~vÇO�ÐÈ

a) b)

���yÓ&ÇO}qr!jOÈ^�&'����Ô�yxyxuÇO�k~q}v�Q~q�y|W�Å|&�Æ�y�K��}v�&}krt¾_�krt�O�k�u~v�ÕÉË�u~�ÂH�y�_s(|W�Or.�kr(~�stxyÇw�k~vr(}q�u�OÓOÈÄz{pOrUxyr(�OÓ&~qp_|&�
~vpOr9�&}k}q|�ÏÖ}kr Í }krt�krt��~v�"~qpOr��q�uÊtr�|&��~qpOr���|&��r(�¡~qÇO�ÐÈX���Ã�&¾O¾w�u~v�u|W�?~v|�~vpwr�~�Ï$| Í �&}k~q|W�O�©rt���y�k�q�y|&�ò	�k|Wxy�u¾Uxy�y�wr�P$�u�Âò	��P¦Òw�q|&��~©}q�&¾O�¶��~v�y|&�Ìò	�q|&xy�y¾?Ïo��ÉWr�P©�u�{rt���u~q~qrt¾MÀTr(~�Ï$rtrt�Ã~�Ïo| Í �&}�~v�ys(xyr(�{�y�Ìò	À<P¦È

z{pOr"�ks´pOrt���Q~v�usÆÉË�ur(ÏY|&�V~vpOrÆst|Wxuxy�u�Or��&}��k�y�OÓ&ÇOx¶�&}k�u~�Âg�y���yxyxuÇO�k~q}v�Q~qrt¾��y�!���uÓWÇO}qr�jOÈ¯×KÈ/�Ërtrt¾Ýã�À<�&�krt¾
�&xyÓ&|W}q�Õ~vpO����p<��ÉWr)~qpOr)st|&xyxy�u�Or��Q} Í }k|WÀOxurt� �y�ØÓ&rt�Or(}v�&x�ÇO��~v�yx%�kr(~q�?p<��ÉWr¿�k|Ôx¶�&}kÓWr4� � ~vpO�Q~?~vpwr
�qp<�Q}q�y�wÓ�|&�i~vpwr;�qrtr(¾Mrt�Or(}qÓ&ÂÎÀ¼r¦~�Ïor(rt�M~v|�Ïor(}q�©¾O|Ërt���w|&~©�QÁ¼rts¦~{~vpOrX�kr¦~>Ø<�O¾w�y�OÓOÈ�z{pwr;�qrtr(¾U~v|�Ïor(}
~vpO}krt�kpO|Wxy¾��u��~qÇO�Or(¾��k|Æ~qp<�Q~�~vpOrF�kr¦~Ù}krts(|W�O�k~q}qÇOs¦~v�u|W���u�/�²ð�ðÆÚD�&ÀT|�ÉWr��Æs(rt}�~´�&�u�>�kr¦~#� � È â ~vpOr(}kÏ©�y�kr
~vpOr9�&xuÓW|W}k�u~vpw�ÛÏ©�Õ~vpO|&Çw~Æ���qrtr(¾Ã~q|[Ï$rt}Æ�y�{�wrtrt¾wrt¾Ã��|&}©��É&|W�y¾w�y�OÓ�~vpwr9s(|Wxyxu�y�Ort�&}o�k�y�OÓ&ÇOx¶�&}k�u~�Â&È

�"�O|&~qpOrt} Í |W�k�q�uÀOxyr�st|Wxuxy�u�Or��&} Í }k|WÀOxyr(�Üs��&�Ô�Q}q�y�krÎ�Õ�{~vpOrU�QxyÓW|W}k�u~qpO�Ý�y���qr(�O�q�Õ~v�uÉ&rÎ~v|Ã~vpOrÜ� �
|W}q¾wrt}q�u�OÓ©|&� Í �&}k~q�ystxurt�(ÈÙz{pOr$�qs´pOr(�Î��~v�ys Í �us(~qÇO}qr��y�e�&xu�q|Æ�yxyxuÇO�k~q}v�Q~qrt¾;�u�����uÓWÇO}krXjwÈ ñwÈez{pOr�¾O�uÁ¼rt}krt�Os(r
À¼r¦~�Ïor(rt�¹~vpOr�~�Ïo|Ä�q�Õ~vÇ<��~v�y|&�O�g�u��~vpO�Q~�~vpwr?str(�¡~q}v�&xYò	p<�&}k¾Ort��~+P Í �Q}k~v�ustxurÎ� Í xy�u~q�g�u�¡~q|�~�Ï$|H�Qxy��|W�k~
st|Wxuxy�u�Or��&} Í �&}k~q�ys(xyrt�(È3z{pOr��qr Í �&}v�Q~q�y|W��ÀTr(~�Ï$rtrt�?~qpOr�~�Ï$|g��|W��~o¾O�u�k~v�&��~ Í �Q}k~v�ustxurt�»�y����|&}qr{~vp<�Q�?Þ
ÀOÇw~»xurt�q��~qp<�&�Î×&Þ�È3z{p¡ÇO�$�&xyxK|&�¼~qpOr Í �&}�~v�ys(xyr(��s��&���	�&xyxËÏ©�u~qpO�y���;�q�u�OÓWxyr{s(|W�Or©|&�¼}v�&¾w�yÇO�»Þm�&}q|WÇw�O¾
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a) b)

���uÓWÇO}kr!jOÈ¯×K'����_�yxuxyÇO��~v}v��~v�y|&�Å|Q�{st|Wxuxy�u�Or��&}��krt�O�k�u~v�ÕÉË�u~�ÂÅ�y�Ü�kr(~�}krts(|W�O�k~q}qÇOs¦~v�u|W�½È)z{pOrá�kr(~�}krts(|W�0ã
��~v}qÇws(~v�u|W�U�	�&�yxu�oÏ©pO�uxyr �kr(~©�u�Àò��Po�u�{}qrts(|W�O��~v}qÇws(~vr(¾)�y�Àò�ÀÑP¦È

~qpOr©strt��~q}v�&x Í �Q}k~v�ustxur{�&�»�qpO|�Ï©���y�³���uÓWÇO}qrfjwÈ ñ�ò�WP¦È%åÆ|�Ïor¦ÉWrt}(Òw�Õ�¼~qpOr©�qrtr(¾�~q|�Ïor(}$¾O}k�u��~q�»�&sts(|W}q¾O�u�OÓ
~q|g~vpOr"�Î�&Ó&�O�u~qÇO¾Or"|Q�¢� � Òw�u�Î~vpwr�s��&�kr�~vp<��~�~vpOr"� Í xu�u~q~q�y�OÓ�p<� ÍOÍ rt�w�{�y�Î~qpOr�x¶�Q}qÓWr(�k~f� � Í �&}�~v�ys(xyrQÒ
�>�kr(~$�Î��Â�À¼r©��|WÇO�w¾U�&}q|&ÇO�O¾�~qpOr"�krts(|W�O¾Ux¶�Q}qÓWr(�k~ Í �&}k~q�ys(xyrÆ�&�o�kpO|�Ï©�U�y�!���yÓ&ÇO}qr¦jOÈVñzò	À<P¦È3�Å�kr(~��u�
}krtst|&�O�k~q}qÇOs¦~vrt¾)Ï©�Õ~vp�~qpOrg�krtr(¾Å|Q�3~vpOr�}q�uÓWp�~�ã���|W��~ Í �&}k~q�ystxur&ÈÆz{pOr�xur(��~�ã\��|&�k~ Í �&}�~v�ys(xyr��y�"���kr¦~�À�Â
�Õ~v�qr(xu�>È¢�<}q|W�à~qpOrt�kr{�q�u~qÇ<�Q~q�y|W�O�(ÒQ~qpOr��¡ÇO��ÀTrt}Ù|&���kr(~q�3¾Or Í rt�w¾O��|W��Ï©pOr¦~vpOr(}�~vpOrost|Wxuxy�y�wr��&}�� Í xy�u~k~v�u�OÓ
r�Úw�u�k~q�tÈ��oxyrt�&}qxÕÂWÒe~vpO�u� Í }q|&ÀOxyr(�á�kpO|WÇOxu¾_ÀTrU��ÉW|W�u¾Ort¾ÔÀ�ÂH�Î�&Ì¡�u�OÓ�~vpwr?�qr(xyrts¦~v�u|W�_|W}�|W}q¾Or(}q�u�OÓ)|&�
�krtrt¾w�"�&�w¾��kr¦~©st|W�Or(���u�O¾Or Í r(�O¾Ort��~�|&�e~vpOr3� � |&�Ù�y�O¾w�uÉË�y¾OÇO�&x Í �Q}k~v�ustxurt�tÈ

a) b)

���uÓWÇO}kr"jOÈVñw'â���O|&~qpOrt}Ur�ÚO�Q� Í xur¿|&��~vpOr¿s(|Wxyxu�y�Ort�&}��qrt�w�q�u~q�uÉË�u~�Â��y���kr¦~M}qr(st|W�O��~v}kÇOs(~q�y|W�½Èú�\��~qpOr
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}qrO�ËÇw�y}qr(��r(��~�|&�$~qpOr%mkr(~tÒiÏor�s��Q�Å}krts(|W�O�k~q}qÇOs¦~�~qpOrt�Ý�&��~�Ïo|�mkr(~q�tÈ�z{pOr�s(|W�O�k~v�&��~�~vrt}k��� � Ïo�&�
�y��~v}k|K¾wÇOstr(¾?��|W}$~qpO�y� Í rt}k�q�u�k~vr(��~{��}v�&s¦~v�y|&�?|&��mkr(~q�tÈ��Ö�q�&� Í xyr Í xu|&~�|Q�i~vpOr�ØO~k~v�u�OÓ�}qr(�qÇOxÕ~{�y�o�qpO|�Ï©�
�y��j��yÓWÇw}qr'kOÈ¯�KÈ�z{pOr�ØO~k~v�u�OÓW���Q}qr�� ÍOÍ xy�urt¾Ð~v|U�&xuxÙ¾O�Q~´�Î�kr(~q�tÈ��Hr Í }krt�qr(��~;~vpOr��kr Í �Q}v�Q~q�y|W�¿�Q�OÓWxyr
�Q~Æ�tÞWÚ?ÒEÞEð�Ú?ÒÑ�&�O¾4ÞWÚ ~�Ï$|7mkr¦~��&sts(r Í ~v�&�Ostr9xyr¦ÉWr(xi�y�Mz��QÀOxyr7kOÈtsWÈ

=�>H=%>�= � c�bCAw=o8z���X?�A�@ÛcBAOhT^;:�8��
��~�~vpwr Í �&}k~q|W�Ôxyr¦ÉWr(x@Ò3~vpwr mkr(~��y�g�¿stxyÇw�k~vr(}�|&� Í �&}�~v|W�w��Ï©�u~vpÔ�w|W�0ã�Ê(rt}k|¿st|Wxu|W}gs´p<�Q}qÓWrQÈâ��~�~vpwr
p<�&¾O}k|W��xyr¦ÉWrtxÒ�~vpOr©stxuÇO�k~qrt}»�y�»s(|W� Í |W�krt¾�|&�Vs(|Wxy|&}�ã��k�y�OÓ&xyr(~�p<�&¾O}k|W�O�(È�z{pOr{~v}v�Q�O�q�Õ~v�y|&��ÀTr(~�Ï$rtr(�Î~vpwr
~�Ïo|gxyr(É&rtxu�o�Or(strt�k�v�&}k�yxÕÂ��u��ÉW|WxÕÉWrt�$~vpOr"�&¾O¾O�Õ~v�y|&�gò�|W}$�kÇOÀw~q}v�&s¦~v�y|&�ÑP�|&�i�Q~�xur��&��~o|W�wr"st|&xy|W}krt¾ Í �&}k~q|W�
s��&}k}kÂË�y�wÓ?�q|W��r��&��|WÇO��~�|Q�$r(�Ort}kÓ&ÂWÈ�z{p¡ÇO�tÒi~vpwr�ÓWrt|W��r(~q}kÂtã�ÀO�&�qr(¾¿�Î�Q~qs´pO�y�wÓ?st}k�u~vr(}q�y�Î¾Ort�kst}k�yÀTrt¾
�y��xËrts(~q�y|W� ×ÄÏo|WÇwxy¾YÀTr¿�_À¼r¦~q~qrt}?¾Or(�qs(}q� Í ~v�y|&�Ø~vp<�&�Ø~qpOr)r(�Ort}kÓ&Âtã�À<�&�krt¾ |W�OrQÈ��Hr)�kpO|�Ï ~vpwr
¾Or(ÉË�y�Q~v�u|W�O�"|Q��~qpOr�st|&}q}qr(s(~qrt¾�mkr(~;r(�Ort}kÓ&ÂÄ�&�w¾)~vpOr�|WÀw�qrt}�ÉWr(¾Jmkr¦~;�qr Í �&}v��~v�y|&�)��}q|W�è~vpO|&�qr�|&�»~vpwr
Í }q�u�Î�Q}kÂ Í �&}�~v|W�Ä�Q�;����ÇO�Os¦~v�u|W�)|&�»~vpwr��qr Í �&}v��~v�y|&�¿�&�OÓWxurgÀTr(~�Ï$rtr(�Å~�Ï$| Í �&}k~q|W�O���u�yj��uÓWÇO}qr'kOÈ �
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JetClu (cone=0.4)
0 jet
1 jet
2 jets

j��uÓWÇO}kr kOÈ²¯F³%´�}q|WÀ<�QÀO�yxu�u~�ÂM|&��mkr(~q�;�&s(str Í ~´�&�Os(r��&�;����ÇO�ws(~v�u|W�¿|&��~qpOr��qr Í �&}v��~v�y|&�¿�&�OÓWxurgÀTr(~�Ï$rtr(�
~�Ï$| Í �&}�~v|W�w�tÈ�µ»�&s´pY| Í rt�wrt¾F¶��&�O¾Øs(xy|W�krt¾F¶\st�y}kstxurÃ�u��~vpwr Í }k|WÀ<�&ÀO�uxy�Õ~v�yr(��|&��~vpwr)�q�u�OÓWxyr�mkr(~?�&�O¾
~�Ï$|Jmkr¦~v��}krtst|&�O�k~q}qÇOs¦~v�y|&�½Òo}krt� Í rts¦~v�ÕÉWrtxÕÂWÈÔz{pOrÐ�·�¡Ç<�Q}qrt¾ }qr Í }qr(�qr(�¡~q��~qpOrM�O|¸¶¹mkr¦~�}qr(st|W�O��~v}kÇOs(~q�y|W�
Í }k|WÀ<�&Àw�yxy�Õ~�ÂWÈ»z{pOr����u�O�y��Çw� ~qpO}qr(�qpO|Wxu¾�r(�Ort}kÓ&ÂM|&��mkr¦~�s(xyÇO��~vr(}q�y�wÓ��u�´ñ�º�reN�Èdj<ÇO}�~vpOr(}q��|W}qrQÒÑ~qpOr
mkr¦~��y��}qrO�ËÇw�y}qr(¾Å~qp<�Q~�~vpwr�r(�u~qpOrt} Í }k�y���&}kÂ Í �&}�~v|W�O��r�»w�u�k~q���u�O�q�u¾Or�~vpOr�mkr¦~�Ò�Ï©pO�ys´pÅp<�&�;~vpwr�s(|W�Or
�k�yÊtr;|Q�"p&r(~$roxyÇ½È�u��M~vpw�y�{�v�Q� Í xur&ÒOÀT|&~qp Í }q�y���&}�Â Í �&}�~v|W�w�¼�CoÄ�&}kr?ñ�ðfº�reN�È

�&�w¾�j��uÓWÇO}kr'kwÈ¹s²ðKÒ<}qrt� Í r(s(~q�uÉWr(xuÂ&È{z{pOrg��r��&�MÉQ�&xyÇwr��Q�O¾Ã~qp<�Q~%½�¾�xÃ�&}kr9~v�&Ì&r(�)�&�©~vpOr9¾Or¦ÉK�y�Q~v�u|W�
|&�©~qpOrMst|W}k}qrts¦~vr(¾|mkr(~�r(�Ort}kÓ&Â_��}k|W� ~qpOr Í }q�u�Î�&}�Â Í �&}k~q|W�¹rt�Or(}qÓ&Â¹�u�_~vpO�u��s��&�krÐ|Q��j��uÓWÇO}krlkOÈS¿wÈ
À �Ã~qpOr9|&~vpOr(}�pO�&�O¾½ÒÑ~vpOr�str(�¡~q}v�&x�ÉQ�&xyÇwr��Q�O¾Ã~qp<�Q~��q�yÓ&�Î��ÁO~k~vrt¾�À¡ÂM~qpOr�º��&ÇO�k�q�y�&��¾O�u�k~q}q�yÀwÇw~v�u|W�
Ï©�Õ~vp�~vpOr�}v�&�OÓ&r�|&�¼~vpOr�×{ÂWÚ pwrt�yÓ&p¡~$|W��~vpOr��Î�«»K�u��ÇO� ÉQ�&xuÇOr��&}qr©~´�&ÌQrt�U�Q��~qpOr�¾wr(ÉË�¶�Q~q�y|W��|&�½~qpOr
|WÀw�qrt}�ÉWr(¾'mkr(~$¾O�y}krts¦~v�y|&�½ÈBu���~vpOr©Ï$rtxyx�¶��kr Í �&}q�Q~vr(¾�}krtÓW�u|W��|&�V~qpOr�xy�&}qÓ&r�	�Þ�Ò¡~vpwr�}krtst|&�O�k~q}qÇOs¦~vrt¾`mkr(~
�&ÓW�&�y�)¾wrt�qs(}q�uÀ¼r(��~vpOr Í }k�y���&}kÂ Í �Q}k~v|&�O��Ïor(xyxÒVÏ©pO�yxur�Ï$r�s��&�Ä�qr(r�~vpOr�Àw�yÓU¾O�u�qst}kr Í �Q�Os(Â¿�u�)�q���&xux
	�Þ }krtÓW�u|W�½È
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 / ndf 2χÌ  31.44 / 9
Prob  
Í

 0.0002488
p0       Î  0.001453± 0.4389 
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j��yÓ&ÇO}·ÒZkOÈ Ã ³¼xK�&� ÍCÓ Ò Í�Ó |&~�|&�<~ÕÔCÒ+ÁO~q~q�y�OÓ"}·Òt�kÇ Ó ~Ù��|W}�~�Ï$|Öm×Ò(~q���ÙØ®ØOÒ Í ~v�&��ØOÒ&È"3o|&~·Ô Í }k�y���&}kÂ Í �&}�~v|W�w�
�Co)�&}·Ò?ñ�ðfº7ÒON�È

=�>H=%>RÚ 7)?�AÛDF?¡Ü�Ý�Þ�ÝBA�ßWà+á

_��k�y�OÓâ~·Ô�ÒÃÏÖÒ Ó¹Ó ¶\�·Ò Í �&}v�Q~·Òt¾Y}×ÒtÓW�u|W�Ø�Q~Î��|&}·ÒÃ~·Ô<�&�Û¿{ÂWÚ Ó Ò(ÉÙÒ Ó �u�ãâÙ�&À Ó Ò,kOÈtsWÒ�Ï+Ò�Ø��&�YÓ{Ò¦~?~ÕÔCÒ
Ï+Ò(�yÓ{Ô�~·Òt¾¹��Òt�&�Ô�&�w¾ ¾CÒ(ÉË�¶�Q~q�åäW�H�Hä{æ�çÕÔCÒlØ®ä{æ×æ·ÒOØOçÕÒ(¾ym×Òeç�Òt�CÒ®æqÓQÂè&�O¾ç·Ô�ÒläWÀO�×Ò®æ�É{Òt¾��·Ò Í èÙæÕè«çÕéåä&�
è&�OÓ Ó Òfè&� Ó éy�×ç·Òt¾êéy�ëâBè&À Ó ÒfkOÈ£×ËÒÙÏ�Ô�ÒOæ·Ò�ç·Ô�ÒJº`è&ÇO�k�·éåè&�ëÁ�ç×çÕéu�OÓ^éu��è Ó �·ä�è ÍOÍ�Ó éåÒ(¾êç·ä^çÕÔCÒ�Ø®äÙæ·æ·ÒOØOç·Òt¾
m×ÒOç)Ò(��Ò®ækÓ&Âléu�O�×ç·Ò�è&¾ìä&�Tç·Ô�Ò`½�¾�x�ÉÙè Ó Ç�ÒQÈ�â)Ô�äW�·Ò�ÏÖÒ Ó¹Ó ¶\¾�ÒOÁ<�CÒt¾UÉ¸è Ó Ç�Ò(�íØ Ó Ò�èÙæ Ó Â Í äÙéy��ç+ç·Ô�Ò Í æ·é¹î�è¸ækÂ
Í èÙæ�çÕäW�O�(È4u��qä{æq¾�ÒOæ�çÕä|æ·Ò(¾�ÒOÁO��ÒJçÕÔ�Ò�m×ÒOç��×Ò Í è¸æÕè¸ç·éåäW�qè&�:è&�ÇäWÀw�·Ò®æ�É¸è&À Ó ÒìäWÀ�m×Ò®ØOç:äQ�7pÙÒeç�r Ó ÇVÒ�ÏÖÒ
è&�q�×éyÓW�ç·Ô�Òt�×Ò�äWÀCçÕèÙéy�CÒt¾ÔÉ¸è Ó Ç�Ò(�fè&��çÕÔ�Ò[æ·Ò(�·ä Ó ÇCçÕé¹äW�Çä&�%ç·Ô�Ò Í èÙæ×ç·äW�F¶tm×ÒOç:î�è¸çÕØ$Ô�éu�OÓOÈqjBéu��è ÓåÓ ÂWÒ3ÏÖÒ
Í æ·Ò(�·Ò(��ç�çÕÔ�Ò Í Ô�è&�×Òg� Í èÙØ®Ò�äQ�¼çÕÔ�Ò)m×ÒOç��·Ò Í èÙæÕè«çÕéåä&�,è&��è���ÇO��ØeçÕé¹äW��ä&��ç·Ô�Òím×ÒOç��×Ò Í è¸æÕè¸ç·éåäW��è&�OÓ Ó Ò éu�
jBéyÓ&Ç�æ·Ò�kOÈts{sWÈ¼â)ÔCÒ%ç�ÏÖä¸¶¹m×Òeçv�+æ×Ò®ØOäW�O�×ç·æqÇ�ØeçÕé¹äW�læ·Ò(Ó{éåä&��éu�Zç·Ô�Ò�æ×ÒtÓ{é¹äW��Ï�ÔCÒ®æ·ÒzçÕÔ�Ò%æ·ÒOØ®äW�O��çÕækÇ�ØOç·Òt¾ m×ÒOçq�
Í äÙéy��çíçÕä�ç·Ô�Ò Í æ·é¹î�èÙæ�Â Í èÙæ×ç·äW�O�{Ï�é¹ç·Ôìç·Ô�Ò Í æ·ä&À�è&À�é Ó é¹ç�Â�ä&�B¿�ÂWÚ?È�â)Ô�Ò�À�ä{æq¾�ÒOæ Ó éy�CÒ"Ï�é¹ç·Ôìç·Ô�Ò'¿�ÂWÚ
Í æ·ä&À�è&À�é Ó é¹ç�Âfä&�2çÕÔCÒ`ç�ÏÖä¸¶tm×ÒOçv�zæ·ÒOØ®äW�w�×çÕækÇ�ØOç·éåäW�[éy�)ä&ÀCç$èÙéu��Òt¾MÀ�Âlç·Ô�Ò7Á�ç·ç·éy�OÓ���ÇO��ØeçÕé¹äW�O�)ä&�

Þ�ïRðWñò�óåô òRõGn'ö%÷'ø+ù�úvÞ�XHûbü ó òÈðCý.k�þ�ú$n�ÿ � � n�ÿ � úÕ÷ ÷ þ � ×+ñFý£×�òWs
þ������ ï� � � �	�
� òn)ÿ � � n�ÿ � þ���ÂÙwCý²Â�òw{þ � ï � �� ��� � ï
� Þ�XHûbü ó �ò�kwÈ ñ�þ
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Í è¸æ×çÕä��:�Fo°òbº7ÒON`þ ×zm×ÒOç����·Ò Í èÙæÕè¸ç·éåä�� Í ä{é���çtÒ<Þ òó¹ô��ÿ � ��ÿ � Â�Ú Â+ð�Ú ¿�Â�Ú
s²ð ðwÈ ðÙ¿�ñ ðwÈ²ÂFs�k ðwÈ²¯{Â Ã

×+ð s
Â ðwÈ¹s�×+ð ðwÈ²Â+ð�× ðwÈ²¯W×W×
×+ð ðwÈ¹s®k�s ðwÈ.k�¿�¯ ðwÈ²¯+ð�ñ
s²ð ðwÈ ðÙ¿Ùk ðwÈ²ÂW×Ùw ðwÈ²¯{¯{¯ñ�ð s
Â ðwÈ¹s�w�ð ðwÈ²Â+ð{w ðwÈ²¯W× Ã
×+ð ðwÈ¹s Ã k ðwÈ.k�¿�¯ ðwÈ²¯Fs[×ñ�ð ðwÈ£×&×{Â ðwÈ.k Ã ¿ ðwÈSw{w�×
s²ð ðwÈ¹stñ{¿ ðwÈ²ÂW×{¯ ðwÈ²¯Ù¿Ùk
s
Â ðwÈ¹s®k�ð ðwÈ²ÂFs{s ðwÈ²¯+ñ Ã

k�ð ×+ð ðwÈ£×Xs[× ðwÈ²Â+ðCs ðwÈ²¯+ð�¯ñ�ð ðwÈ£×EñÙk ðwÈ.k Ã ¿ ðwÈSw{w{w
k�ð ðwÈ£×Eñ{w ðwÈ.k Ã ñ ðwÈSwÙk�ñ

Â+ð k�ð ðwÈ£×«k�¿ ðwÈ.k�¯Ù¿ ðwÈSwÙk�ð
Â+ð ðwÈ£×Ù¯+ð ðwÈ.k�¯ Ã ðwÈSw�ñ�ð

â¡è&À Ó Ò�kOÈ¹sÙ³'â)ÔCÒ:ÁCç·çÕé��OÓìæ·Ò��qÇ Ó ç��`ä� +ç�ÏÖä�m×ÒOç�� èÙØOØ®Ò Í ç$è���ØOÒ&Èfâ)Ô�Ò:çÕæÕè!�"�kÉÙÒ®æ��×Ò�îfä{îfÒ#��çvÇ�î ä� +ç·Ô�Ò
Á�æ��×ç Í è¸æ×çÕä��êé��`è Ó Ï+è�Â$� Ó èÙækÓ{Ò®æ�ç·Ô�è��|ä���Ò:ä� "ç·Ô�Ò%�·Ò®ØOä��O¾ Í èÙæ�çÕä��½È�â)Ô�Ò�ÉÙè Ó Ç�Ò��7é��,çÕÔCéåæq¾,ç·äJÁ" 0çÕÔ
ØOä Ó Ç�î&�'�×Ô�ä�Ï�çÕÔ�Ò(�×Ò Í è¸æÕè¸ç·éåä���è��OÓ Ó Ò�è¸ç7ÂWÚ?ÒGÂ+ð�Ú?Ò�è��O¾|¿�Â&Ú Ó Ò(ÉÙÒ Ó Ï�étçÕÔ,æ×Ò#� Í ÒOØOç�ç·ä�çÕÔ�ÒgÇ ÍOÍ Ò®æ
è���ÂXî Í ç·äÙçÕé¹Ø Ó é¹î�étç+ä! BçÕÔCÒ`ÁCç·çÕé��OÓ( �Ç"��ØeçÕé¹ä��½È

Þ ïRðWñòóåô òWõGn`ö%÷ ø+ù ú´Þ�XHûbü ó òµðCýSk�þeú$n)ÿ � � n)ÿ � ú$÷*)�þ � ñ�ðCýS¿'ò�k�þ � � � +� +�� �	�
,� ò�n�ÿ � � n)ÿ � þ�� Ã ¯�ò�s
þ � � � � �� ��� � � -
�/Þ�XHûbü ó � òHkOÈ.k�þ

 Hä{æZçÕÔ�Ò�Ø®Ò#��ç·æÕè Ó ¶RØ®Ò���çÕæÕè Ó Ø®äÙî�À�é���è¸çÕé¹ä���è!�O¾lçÕÔ�Ò�Ø®Ò#��ç·æÕè Ó ¶ Í�Ó ÇOÓ�ØOä{î�À�é���è¸çÕé¹ä��½Ò�æ·Ò�� Í Ò®ØeçÕéuÉÙÒ Ó ÂWÒwÏ�Ô�ÒOæ·Ò
ç·Ô�ÒgÀ�äWÇ"�O¾�èÙækÂ^Ø®ä��w¾�é¹ç·éåä���è¸ç%ç·Ô�Ò Ó ä[ÏÖÒ®æ Ó é¹î�étç�ä� �çÕÔ�Ò Ø Ó Ç"�×ç·Ò®æ·é��OÓlØOä���Ò(�×éyÊ®ÒzòÞ�XHûbü ó þ�é��zæ·ÒO�ËÇCéåæ·Ò(¾½È
u���è&¾O¾�étçÕéåä��lçÕä�ç·Ô�Ò9À�ä{æk¾�Ò®æ�ä� BçÕÔ�Ò ¿�ÂWÚ~ç�ÏÖä¸¶tm×ÒOç��%æ·ÒOØ®ä��"��çÕækÇ�ØOç·éåä��½Ò�ç·Ô�Ò�Ç ÍOÍ ÒOæ$� Ó ä�Ï+ÒOæ�À�äWÇ"�O¾���ä� 
ç·Ô�é��¼Á�ç×çÕé��OÓ Í èÙæ·èÙî�ÒeçÕÒOæ��"èÙæ×Ò%è Ó �·ä Í æ·Ò#�×Ò#��çÕÒ(¾JèÙØOØ®ä{æk¾�é��OÓ7ç·ä`ç·Ô�Ò Í èÙæ�çÕä��X¶¹m×ÒOç"î�è¸ç·Ø$Ô�é��OÓ7æ×Ò#�×ä Ó ÇCç·éåä��VÈ
�ëÒ.�×Ô�äWÇ Ó ¾/��ä¸çÕÒìçÕÔ�è¸çfçÕÔCÒÐù<ÇCØOçvÇ�è¸çÕé¹ä��ãä� %çÕÔ�Ò�m×ÒOç0�·Ò Í èÙæÕè«çÕéåä���é���¾Cä{î�é���è¸ç·Òt¾ À¡ÂÇç·Ô�Ò.�×éyÊOÒ�ä� 
ç·Ô�Ò�æ×Ò#�×ä Ó ÇCç·éåä��êä� íç·Ô�Ò�ä&À"�·ÒOækÉ{Ò(¾^m×ÒOçg¾�éåæ×Ò®ØOç·éåä��Å¾�Ò���äÙçÕÒ(¾4é��êçÕÔ�Ò�Ç ÍOÍ Ò®æ�è��O¾ Ó ä�Ï+ÒOæ�Ø®è��·Ò�é��ëç·Ô�Ò
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«¡¥2¨¸ç@£U¥�»M«kÿm«¡»ÊO¬�«%¾ ü «k³Oç@« � ûÄÞ�ªÆéÏ��Uúy¥u«aêû��þCç@¯y« � OªR«¡¦©¨¸ç@M³x¨m» � « ü «¡ª � «¡ªy³k«.º*£U¥íç2¯y«¸»O«x¨ � Oª��uèu«OçtÜRÝ
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=0.4 (Pt > 15GeV)coneJetClu R
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(0.4) basiscone R∆
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ý
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éÏ��Uúy¥u«¸êû�ÇþtÕÏ¨m¥�ç@£Uª)À�èu«Oç�¦©¨¸ç2³!¯yOª��
«�«¢³¡O«kªy³���¨`º0ç@«k¥íç@¯y«/èu«Oç�³k»Oúy¬�ç@«k¥2Oª��
ý+�ÄÍm«Oç%±�»Mú×¨m»��U£m¥2¹ç2¯y¦ ¨¸ç
ç2¯y« � «eç@«¡³eç@£U¥¿»O«kÿm«¡»0¨`¬È¨rº*úyªy³eç@O£mªs£mºÄ¨�èu«Oç�ÜRÝ�ûÈÉ�¯y«
³¡»M£U¬2« � ¨mª � £ ü «¡ªR« � ³¡M¥2³k»O«w¦©¨m¥ � ¬Ë¨m¥2«�ç2¯y«¦©¨¸ç@³!¯ROª��
«�«©³kO«kªy³���ý��lç2¯y«�i ®�¯�°± |�² ¨mª � i*wyx{z$|¡´��û&ê'·Äý¤¨m¬2M¬¡þy¥u«¡¬ ü «k³Oç@9ÿU«k»��UûÄÉ�¯y«¸¯¤¨¸ç2³!¯y« � ¥2«��UO£mª×M¬
ç2¯y«w¬#�¬�ç@«k¦r¨¸ç2O³k¬Ë£mº�ç@¯R«tiT®�¯�°± |�² ý¤¨m¬uO¬kû¿Þ�ªÃ¨ ��� ¹ç@M£Uªìç@£�ç2¯y«§³¡M¥2³k»O« ü »O£Ùç2¬¡þ�ç@¯y«�ç2¯y¥2«k« � ¨m¬u¯y« � »MOªy«k¬¨m¥u«�£�ÿm«¡¥u»C¨$�U« � 	�¹ç@¯:ç@¯R« � �ã «k¥2«¡ª�ç®¬2« ü ¨m¥@¨«ç@O£mªr¨mª��U»O«+¨¸çZç@¯y«N�U«kªy«¡¥2¨¸ç@£U¥Ä»O«�ÿU«k»vþ`iT®�¯�°± |�² þ`�RûëêyþR¨`ª � �Rû�º*¥u£U¦ ç2£ ü ç@£¢ý¼£Ùç×ç@£U¦×þR¥u«¡¬ ü «k³Oç@9ÿU«k»��Uû

ªy£�À�¦©¨¸ç@³!¯y« � À�èu«eç@¬kû¢Å#¬¸«�¾ ü «k³Oç2« � þ0¨`»O»¡ç2¯y¥2«k« � O¬×ç2¥2MýyúCç@M£Uªy¬¸¨m¥u«Ñ¨m»O¦¢£U¬�ç¸¬@¨m¦¢«
¥2«��o¨m¥ � »O«¡¬u¬w¨`¬`ç2¯y«
»O¨m¥��U«u�¤úy³eç@ú¤¨«ç@O£mª(£mºGç@¯R«Ë³¡¥u£U¬2¬¶¬u«¡³eç@O£mª�¬×ç@¥u£Uª��U»�� � « ü «¡ª � Oª��§£mªlç@¯y«*oqi ³kúCç@¬kûÄÅ#»¹ç2¯y£Uú��U¯fç@¯y«k¥2«
¨m¥u«¸¬2»O��U¯�ç � « ü «¡ª � «¡ªy³k«§OªJç2¯y«.»M£
	ÔÜRÝ�¥2«}�mO£UªÛþFç@¯yM¬+M¬�³¡£nÿU«k¥2« � ý+�Jç2¯y«a¬��)¬×ç2«¡¦©¨¸ç@M³aúRªy³¡«k¥×ç!¨`Oª�ç��
£mº2ç@¯R« ü ¨m¥×ç2£UªÀ�èu«eç�¦r¨«ç@³!¯yMª��yû

4æ¯yM»O«¼ç@¯R« ü ¨m¥×ç2£UªÀ�èu«eç�¦r¨¸ç2³!¯yOª��+¬uú üyü ¥u«¡¬u¬2«¡¬¡ç@¯y« � Oªy«k¦r¨«ç@O³¡¨m»U³kúCç � « ü «¡ª � «¡ªy³k«mþo¬2£m¦©«t«kÿm«¡ª�ç@¬
¨m¥u«§¥2«�èu«¡³eç@« � ý��,ç@¯RO¬Ë¥u«}ÿ'úyO¥u«¡¦¢«¡ª�ç¸Oª,ç2¯y«¢Ís± ¬2M¦§úy»C¨«ç@O£mªÛûÈÉ�¯y«Ñ¥2«�ÿ)úRO¥2«k¦©«kª�ç¸£mº"ç@¯y« ü ¨`¥×ç@£mªÀ
èu«eç
¦r¨«ç@³!¯yMª��s¯y£
	®«kÿU«k¥©M¬§ªy£Ùç¢¨ üyü »OM« � º*£m¥�ç@¯y«�¥u«x¨m» � ¨¸ç@¨Rû�Å#»O¬u£yþ-	�«�³¡¨mªyªy£ÙçÑ � «¡ª�ç2Mº,�J	�¯yO³!¯
èu«eç@¬Ë³k£U¦©«.º*¥2£U¦ ç@¯y« ü «¡¥�ç@úy¥uý¤¨¸ç2MÿU«w³x¨m»M³¡úy»O¨¸ç@M£Uª�Mª�ç@¯y« � ¨¸ç!¨RûT4æ¯R«¡ª 	�«Ñ³k£U¦ ü ¨m¥2«'ç@¯y« ü ¨`¥×ç@£mªÀ
¦©¨¸ç@³!¯R« � Ís± ¬@¨`¦ ü »M«T	�¹ç2¯[ç2¯y«¸¥2«x¨`» � ¨¸ç!¨Rþ�ç2¯y«.Ís± ¬2¨m¦ ü »O«ÈO¬�ýyO¨m¬2« � ý��Jç2¯y«.¥u«�èu«k³Oç@M£Uª�º�¨m³Oç2£U¥
£mº�ç2¯y« ü ¨m¥×ç2£UªÀ�èu«eçË¦©¨¸ç@³!¯ROª��yû#ÞØº"ç@¯yM¬¿¥2«�èu«¡³eç@O£mªs¯¤¨m¬È¨q� ¨¸çËýÂ«¡¯y¨nÿ)M£U¥¡þd	�«
³¡¨mªs¬2M¦ ü »���³¡£m¦ ü ¨`¥2«
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	('Æñ*î§ò7ð�ã
ç@¯yM¬ � O¬�ç@¥2MýyúCç2O£Uª 	�¹ç2¯ëç2¯y« � ¨«ç!¨Rû�Ú+ªRº*£U¥�ç@úyª¤¨«ç@«¡»��Uþ�Oª½£Uúy¥ ü ¥2«k¬2³¡¥u ü ç2O£Uª þ2ç2¯yO¬a¥2«�èu«¡³Oç2O£Uª�¯¤¨m¬.¨
ÜRÝ � « ü «¡ª � «¡ªy³k«¢¨m¬È«¡¬�ç@O¦©¨¸ç2« � Mª.éÏ��UúR¥2«
ê)û�û¸É�¯'úy¬kþR	®«
¯¤¨xÿU«�ç2£�³¡£U¥u¥2«k³Oç7ç@¯R«¢Ís±í¬2¨m¦ ü »O«.ý+�
ç@¯y« ç@«¡¥u¦ £`ºZç2¯y« ü ¨m¥�ç@£Uª)À�èu«Oç¿¦r¨«ç@³!¯yMª��(«�«¢³kO«¡ªR³��UûaÉ�¯y«
»M«x¨ � Mª���èu«eç¶ÜRÝ � O¬�ç@¥uOýyúCç2O£Uª�¨`º0ç@«k¥�ç@¯R«
³¡£U¥u¥2«k³Oç@M£Uª(£mºGç2¯y«Ë¦©¨¸ç@³!¯ROª��.«�«¢³¡M«¡ªy³��(O¬®¬2¯y£
	�ª�Oª�éÏ��múy¥2«Ëêû&êRû Þ�ª�¨ ��� tç@M£Uª�ç2£�ç@¯y«¿¯yO¬�ç@£��U¥2¨m¦
£mºGç@¯R«È³¡£U¥u¥2«¡³eç@« � ÜRÝ � M¬×ç2¥2OýRúCç@M£UªÛþ�ç@¯y«È¯¤¨«ç@³!¯y« � ¥u«}�UM£Uª(¥2« ü ¥2«k¬2«kª�ç2¬zç2¯y«È¬��)¬�ç@«¡¦©¨¸ç2O³*�¤úR³Oç@úy¨¸ç@M£Uª
ý��¢¨ üyü »��Mª��`ç@¯y«#¦r¨¸ç2³!¯yOª��a«�«¢³¡O«kªy³��mûtÉ�¯y«¿Mªy³¡»Múy¬29ÿU«+»O«x¨ � Oª��/èu«eç�ÜRÝ � O¬�ç@¥2MýyúCç2O£Uªt	�¹ç2¯y£UúCçZç@¯R«
ü ¨m¥�ç@£UªÀ�èu«OçÄ¦©¨¸ç@³!¯yMª��w¥u«}ÿ'úyM¥2«¡¦¢«¡ª�ç�O¬®¨m»O¬u£w¬2ú ü «k¥2O¦ ü £U¬2« � ¨m¬Zç@¯y«#³¡O¥u³¡»M«#¦©¨m¥ � ¬"ç@£��m«Oç@¯R«¡¥¡û0Å+º0ç@«k¥
¨ üyü »��)Oª��ìç@¯y«r«�«¢³¡M«¡ªy³��Ò³k£U¥2¥u«¡³Oç2O£Uª þBç@¯y«©¬2¯¤¨ ü «(£`ºíç@¯y« � O¬�ç@¥uOýyúCç2O£Uª½Oªëç@¯y«©»O£
	 ÜRÝ�¥u«}�UM£UªÒM¬
¦©£m¥2«Ä³¡£U¥u¥2«¡³eç@« � ç2¯¤¨mª�ç2¯¤¨¸ç Mª�ç@¯R«¶¯y��m¯¿ÜRÝ¢¥2«��UO£mªÛû�Å#ª � ç@¯R«¶³¡£U¥u¥2«k³Oç@« ��� O¬�ç@¥2MýyúCç2O£Uª.¥2« ü ¥2£ � úy³¡«k¬
¨m»O¦¢£U¬�ç)ç@¯y«.¬@¨m¦¢« � O¬×ç2¥2MýyúCç@M£UªÆ¨m¬%ç2¯¤¨¸ç#£mº¼ç@¯R«wªy£`ÀØ¦r¨«ç@³!¯yMª��Ñ¥2«}ÿ'úyM¥2«k¦©«kª�ç¡û#É�¯RO¬+³¡£U¥u¥2«¡³eç@M£Uª�M¬
ªy«¡³k«¡¬u¬@¨m¥#�Jç@£©¨nÿm£U � ç2¯y«¸ýyC¨m¬�£`º¡ç2¯y« ü ¨m¥×ç2£UªÀ�èu«Oç�¦©¨¸ç@³!¯yMª��yû
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=0.4 (Pt > 15 GeV)coneJetClu R
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=0.4 (Pt > 15 GeV)coneJetClu R
�

95%
sepR > R∆gene.cut : �

no matching requirement�
(%)
�

ε�after applying matching  �

éÏ��Uúy¥2« êûëê�þ ÙÊ«x¨ � Oª��¿èu«eçsÜRÝ � O¬�ç@¥uOýyúCç2O£Uª
¨`º0ç2«¡¥�ç2¯y«�³¡£m¥2¥2«k³Oç2O£Uª £`º'ç2¯y«s¦©¨¸ç@³!¯ROª��Ç«�«
À
³¡M«¡ªy³��Uû É�¯y«�Mªy³¡»Múy¬29ÿU«Æ»O«x¨ � Oª��1èu«Oç§ÜÝ � O¬�À
ç@¥uOýyúFç@O£mªX	�¹ç@¯R£UúCç)ç@¯R« ü ¨`¥×ç@£mªÀ�èu«eç�¦r¨¸ç2³!¯yOª��¥2«�ÿ'úyO¥u«¡¦¢«¡ª�ç+O¬�¨m»M¬2£
¬2ú ü «k¥2O¦ ü £U¬2« � û



ß�� % � á ñ*î���ñ���ì*íNì*îËï�ð�	('Æñ*î§ò7ð�ã ó
�Uô
CED�FED��  UK�I¶aÈ\¤ç#e"!P\=W�e�K/]
ÍÆ£m¬×ç�£mº.¨xÿ`¨mO»O¨mýy»M«×«�ÿU«kª�çâ�U«kªy«¡¥2¨¸ç@£m¥2¬�¨m¥u«sý¤¨m¬u« � ú ü £UªÛç@¯y«�»O£
	�«k¬×ç�£U¥ � «¡¥�´4Ù�ù¸·¢³x¨`»O³¡úR»C¨¸ç2O£UªÛû
Þ�ª,ç2¯y«ÑÙ�ùÐ³¡¨m»O³kúy»C¨¸ç2O£Uª þ¼ªy£¸ç@¯yMª���ç@«k»O»M¬¿úy¬¸¨mýÂ£UúCç�ç@¯y«
ªy£m¥2¦©¨m»O� x¨¸ç2O£UªÛû¿è�«¡¬u � «k¬¡þ�ç2¯y«
«¡¬�ç@O¦©¨¸ç2« �
³k¥2£U¬u¬0¬2«¡³eç@M£UªÑ¹ç@¬u«¡»9º¼M¬ »O«k¬2¬0¦¢«x¨mªROª��mº*úR»¬uOªy³k«íç@¯y«�Ù�ùÓ³¡¨m»O³kúy»C¨«ç@O£mªwO¬Ïªy£ÙçÄ¨mýy»M«+ç@£¸¨xÿm£U � ç@¯R«�¬2³x¨`»O«
� « ü «kª � «kªy³¡«`û�4�«Ë£Uªy»��r¥u«x¨m»M� k«%ç@¯R«��©³x¨mª�ýÂ«Ë¬2£U»9ÿU« � ¨¸çíç@¯R«Ë¯y��m¯y«¡¥¶£m¥ � «k¥¶³x¨m»M³¡úy»O¨¸ç@M£UªÛû�Å¿»M¬2£yþ`	�«
³¡¨mªyªy£Ùç�«k¬×ç2O¦©¨¸ç@«�ç2¯y«a¨mýy¬2£m»OúCç2«È«�«¢³¡M«¡ªy³���£mºBç2¯y«¸³¡£Uªy«/èu«eç�³¡»OúR¬×ç@«k¥2Mª��yû

ø#«�ÿU«k¥×ç@¯R«¡»O«k¬2¬kþ§	®«©ªy«k« � ¨�ªy£U¥2¦©¨m»M� x¨«ç@O£mª�úy¬uOª��Jç@¯R«¢£múCç ü úFç.³k¥2£U¬u¬.¬u«¡³eç@O£mª½£`ºÖç2¯y«¢Ù�ùÐ³x¨m»lÀ
³kúy»C¨¸ç2O£Uª ûrÉ�¯¤¨¸çw³¡£UúR» � ýÂ«©¨ÆýÂ«¡ªy³!¯Ç¦©¨m¥ � ü £UMª�ç'ç2£
	¶¨m¥ � ç@¯R«rø#Ù�ù ³¡¨m»O³kúy»C¨¸ç2O£Uª û©ÞØº)ç2¯y«rø#Ù�ù
«�ÿU«¡ª�çÅ�U«¡ªR«¡¥@¨«ç@£U¥u¬#ú ü ç@£¢¯y��U¯2èu«Oç+¦§úy»tç@ ü »OO³k¹ç��Ñ¥u«}�UM£Uª×¨m¥2«7ç@¯R«¡£U¥u«Oç@M³x¨m»M»��r¨xÿm¨`O»C¨`ýy»O«`þÇ	®«�	�M»O»6�m«Oç
¨r¥u«¡»O¨¸ç@9ÿU«w¥u«¡¬uúy»¹çT	�tç@¯�ç2¯y«
Ù�ù�³x¨m»M³¡úy»O¨¸ç@M£UªÛû#Å¿»O¬u£yþ�ç2¯y« � �ã «k¥2«kªy³¡«§M¬ � «kªy£Ùç2« � ¨m¬�ç2¯y«$#'Àvº�¨m³Oç2£U¥
	�¯yM³!¯ 	�M»O»¤ýÂ«#úy¬u«kº*úy» º*£U¥t¦©¨mª��Ñý¤¨m³ � �U¥2£múyª � ¨mªy¨m»��)¬2M¬2«k¬�¨m»tç@¯y£mú��U¯:ç@¯yM¬%#oÀØº�¨m³eç@£U¥tO¬Ä¨mªr¨mª¤¨m»��)¬2O¬�À
� « ü «kª � «kª�ç¡ûíÞ�ª £Uúy¥ ü ¥2«¡¬u³¡¥u ü ç2O£UªÛþE	®«s¯¤¨xÿm« � «¡¬u³¡¥2Mý¼« � ç@¯y«�Í�ä � £U¦©Mª¤¨mª�ç ü ¯¤¨m¬u«�¬ ü ¨m³k«sý��
¥u«}ÿ'úyO¥uOª���ç2¯y«=èu«OçÄ¬2« ü ¨m¥2¨¸ç@M£UªÑ£mº�ç2¯y«NiT®�¯�°± |�² »OO¦¢¹ç � M¬2³¡úR¬2¬2« � Mª:ç2¯y« ü ¥2«�ÿ)O£Uúy¬t¬u«¡³Oç2O£Uª û0è�
¥u«}ÿ'úyO¥�ÀMª��%ç2¯y« ü ¨m¥�ç@£Uª)À�èu«OçÏ¦r¨«ç@³!¯yMª��yþ�	�«�³k£Uúy» � ¨nÿm£U � ç@¯y«¶£nÿm«¡¥2»O¨ üyü « � ü ¯y¨m¬2«¶¬ ü ¨m³k«E	�¹ç@¯ROª ç2¯y«¶¬u¦r¨m»M»O«k¥
èu«eçÈ¬2« ü ¨m¥@¨«ç@O£mªÃ¨mª��U»M«mûaÉ�¯¤¨¸ç¸¥2«�èu«¡³eç@O£mª½¥2¨¸ç@«wO¬È¦¢«x¨m¬uúy¥2« � Mª.éÏ��múy¥2«§êû�)û~4�«
¯y«¡ªy³k«ÑOª�ç@«k¥ ü ¥u«Oç
ç2¯¤¨¸ç�ç2¯y«�«�¾Xç2«¡ª�çÑ£mº�ç@¯y«r£�ÿm«¡¥u»C¨ üyü « � ü ¯y¨m¬2«�¬ ü ¨m³¡«�M¬w¥u« ü »O¨m³¡« � 	�¹ç@¯4ç2¯y«(¥u«�èu«¡³eç@M£Uª�¥@¨¸ç2«mþ¼ç2¯¤¨¸ç
M¬¡þÏ¦¢OªRO¦¢� ¡Mª��lç@¯R«(¥2«�èu«¡³Oç2O£UªÒ¥@¨¸ç2«r³¡£m¥2¥2«k¬ ü £Uª � ¬w¬��)¬×ç2«¡¦©¨¸ç@M³x¨m»M»��yç@£s¨nÿm£U � Oª��[ç@¯y«©£�ÿm«¡¥u»C¨ üyü « �
ü ¯y¨m¬2«¸¬ ü ¨m³¡«`û�4�«7ç@¯'úy¬ ü ¥2£ ü £U¬u«7ç@£Ñ¬2«eç

o�iÑ´[Ü¶µ�·�¸#¹�º=»vÜLµ+·�¸#¹�ºÊ·¿Ð i ®�¯�°± |�² » ´4êûëê'·
¨¸ç)ç2¯y«?�U«kªy«¡¥2¨¸ç@£U¥�»M«kÿU«k»vû0É�¯yM¬�¬2« ü ¨m¥@¨«ç@O£mª×³kúCç+O¬+ç2¯y«¸»OM¦©tç ü £UOª�çíç2£¢¨nÿm£U � ç@¯R«�oqi�³¡úCç � « ü «kªÀ
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 n jets, 72 pb≥� + ν�e�→�W
�

CDF Data
 10% of Jet Energy Scale.±w/ syst. 

 |<2.4)D
�η�>15 GeV,|T

	JetClu R=0.4 (E
(No background subtraction.)

2
W= MR/FµLO QCD 
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CDF Data
 10% of Jet Energy Scale.±w/ syst. 
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+ Detector Simulation

��÷����ø�ù(U��ú��û�ü�ù^ÅSý`��?QÅP÷��?÷&^÷�ÅH�M��÷�þ�ÅPø�÷���YÅP÷ÿ��+��=���ù;ù^ø�ø�ÿ�ø�þSÿ��vÅ���ù'���rÅ��
	�ÿK÷��>ÅPþ���ø�ù"Å��ù'þ���ý ÿr)@Å��ù
þ�Å�rÅP÷�þ�ÅP÷�&���?������Oþ���þzÅPù%ý��rÅ�÷&
����&^ù%ø�Å��÷��>Å�������Å���ù�#�ù^Å' C!qþ�&���?�ù���=���ùM?ÿ�G{ù%ø���������	�	�ù%ø���������ÿ��
Å��ù
���n�VmC� 	�ø�ù!��÷&$ÅP÷�ÿ���þ"&%ÿ�ø�ø�ù^þ�	�ÿ����OÅPÿ*Å��ùMù!��ù%ø�"��Oþ�&#��?ù2ÿr)%$'&( �����~ü�)+*aý�&#,Îø�ù%þ�	Ïù!-^Å�÷/.Kù^?/���



£�02130Í® ¦�465Ï� ¢'«z¶ ¦ ¨�¶ ¦"§   � ¡ ¦ ¢87æ  ¦ © �   � w�b�W

 n jets)≥9Jet Multiplicity (
0 1 2 3

:

 0
 je

ts
)

≥
 n

 je
ts

)/
E

ve
n

ts
(W

 +
 

≥
E

ve
n

ts
(W

 +
 

10
-2

10
-1

1
CDF Run II Preliminary

-1
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CDF Data
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BηC>15 GeV,|T

DJetClu R=0.4 (E
(No background subtraction.)
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+ Detector Simulation
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	 ¥X¦�ßN¼ ß å ¦ Æ4ë Ç¶jì ß ¥X¦�ßN¼ ß å í&�äî� �Ý Þ&¹&»1ß � � �Ý Þ&¹&»9ß �â î´ú�ú ú����&� � à_î:á ��î�í&�É�;à®û�á ú����&� � àjî:á ��î�í#���;à�û�áî´ú�� î´ú � �Íû�à � á û�± � �É�;à���á î´ú � �üû&à � á û�± � ���;àj��áî´úIî ��û#�Íû�à â á â ��ú#��±�à���á â í�ú#�üú&à â á â � � ��í;àj��áî´ú�û â ú#�Íû � à�ú�á ú â �äî ±�à®û�á â î&����û&à���á úIî�� � �;à�±�áî´ú � � �&� â à â á â�â î��É�;à®ú�á ±!û#� � à â á â ��±��°±�àj��á
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�±òsñ#ú�ñ�òsõ� � ñ�ôsùWý�ùÍï±ï�ñ�ýªô_ôöü�ñ ð�ñ�ýÿõ����§õ�ý�Y�õ�øÍñ � ÷
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� �!� ð±ñªôöõw÷ � óaõ�rù-��ô ò��±ï�ï±÷¡ï±øLôsü±÷¡ó��±ò�ùÍøÍòöõO�ÓõwòsñWøÍ÷ º ñªï�÷!ï ( ñªýªôs÷¡ùÍï�����L+� ( ù-�kñ���ü6�©ó�÷¡ýÿõ � ò�ñ�ó�� � ôsó
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!¬G�8	� � a�õ�ôRIJI,vO��ï<ôö÷ ¨ ��"m�Tôsùp÷
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