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ÔVÝºÙiÓ¢ÔiÛWÍ�ÛWÍLË1ÔIÌ�×LÝqÛWÕ�ÌQÙiàºØ«Õ«Ë§ÛÑÕ\Ì�×ºÔiØ«ÔiÌQÎ«ËQØ«ÛÑîQËQÝ�é�Ð±åÜÙiØ«ÝºÕâå¸×qÛWÌ�×�ÔIØ«Ë
ÔiÖºÖ/ËQÔiØ«ËQÝ�Þ�Ø«Ë1ð
àºË1Í�ÎNÏÑÐvÛÑÍdÎ«×ºË�ÝºÛÑÕ«ÌQÙiàqØ«Õ«Ë
ãLK/Ø«ËQð�àºËQÍqÌQÐvÙiÞÜËQÔiÌ�×�áiËQÐ�åâÙiØ«ÝdÔiØ«Ë^ÙiÞ�Î«ËQÍ
àºÕ�ËQÝ�Þ�ÙiØkÝºÙiÓ¢ÔiÛWÍdÛWÝqËQÍ�Î«ÛWçqÌQÔiÎ«ÛWÙiÍ3ã�ä_ÙDåâË1ßiËQØgÒoÔiÏÑÏ:åÜÙIØ«ÝqÕVå¸×ºÛÑÌ�×²Þ�Ø«Ë1ð
àºË1Í�ÎNÏÑÐvÔiÖqÖAË1ÔIØ
ÝºÙVÍqÙiÎÜÔIÏÑåÜÔgÐ�ÕïÌ�×ºÔiØ«ÔiÌQÎ«ËQØ«ÛÑîQË¶Î«×ºË_ÝqÙIÓ¢ÔiÛÑÍ3ãYítÞ3ÔVåÜÙIØ«Ý^ÔiÖqÖAË1ÔIØ«ÕâÞCØ«ËQð�àºËQÍ�Î«ÏÑÐ·ÛÑÍLÓ¢ÔiÍ�Ð
ÝºÙiÓ¢ÔiÛÑÍºÕgÒAÎ«×ºË±åÜÙIØ«ÝvÝºÙ
ËQÕ_ÍqÙIÎ§Ì�×ºÔiØ«ÔiÌQÎ«ËQØ«ÛÑîQË±ÎN×qË±ÝºÙiÓ¢ÔiÛWÍ:ã¸ê¸×ºËQÍ:ÒAÎ«ËQØ«ÓµåÜËQÛÑÚi×�ÎNÛÑÍºÚ
é�Ð!MJN§ßgÔiÏÑàºËkÛÑÕ\àqÕ«ËQÝ�ÛÑÍ�ÙiàºØÜÓ¢Ë1ÎN×qÙ
Ý3ã=OÜàºØâÕ«Ð�Õ«Î«ËQÓ�ÛWÝqËQÍ�Î«ÛWçqËQÕâÎ«×ºËkÝqÙIÓ¢ÔiÛÑÍ�ÙiÞ<ÍqËQå¸Õ
Õ«Î«ÙiØ«ÐLé�Ð�àqÕ«ÛÑÍºÚ±ÞCËQÔiÎ«àºØ«Ë�ß(ËQÌQÎ«ÙiØ«Õ&÷ PDútã?I\ÔiÌ�×�ÝºÙiÓ¢ÔiÛWÍ�ÛWÕlÌ�×ºÔiØ«ÔiÌQÎ«ËQØ«ÛÑîQË1Ý�é�Ð�Ô±ÞCËQÔiÎNàqØ«Ë
ßiËQÌ1ÎNÙiØxå¸×ºÙiÕ«Ë_ÌQÙ�ÙiØ«ÝºÛÑÍºÔiÎNËlÛWÕâÔIÍ±c¡ò¥ÝqÛWÓ¢Ë1ÍºÕ«ÛÑÙiÍºÔiÏQI\àqÌQÏÑÛWÝqËQÔiÍ¢Õ�ÖºÔiÌQË
Ògå¸×qËQØ«Ëlc¹ÛWÕxÎ«×ºË
Í�àºÓ±é/ËQØkÙiÞ\ÍºÙiàºÍqÕ-å¸×ºÛÑÌ�×�ÔiØ«Ë±Õ�ËQÏÑËQÌQÎ«ËQÝ�ÞCØ«ÙIÓæÍqËQå¸Õ«ÖºÔiÖ/ËQØ-ÔIØ«Î«ÛÑÌQÏÑËQÕgãRIïÔiÌ�×UËQÏÑËQÓ¢ËQÍ�Î
ÙiÞ3Þ�Ë1ÔIÎ«àºØ«ËVßiËQÌ1ÎNÙiØ«Õ¸ÛÑÕSM N ßDÔiÏWàqË
ã
���T� UV5W-A(*$X>?-A(*G,0YGHZ\[,]^BC #D_-AGH"3`a5/(*0�)cbd@�-A@�>fehgi0�ZjGH"%$X>?-A(*GH0
OÜÍºË_ÙiÞ/Ó¢Ôlk«ÙiØïÖqØ«ÙiéºÏÑËQÓ¢Õ\ÙiÞ/Î«×ºËlÓ¢Ë1ÎN×qÙ
Ý^å¸×ºÛÑÌ�×±ÛÑÕ\éqÔiÕ«ËQÝ¢ÙIÍLåÜÙIØ«Ý·Þ�Ø«Ë1ð
àqËQÍºÌ1Ð&ÛÑÕ

ÝºÔiÎ«Ô-Õ«ÖºÔiØ«Õ�ËQÍºËQÕ�ÕïÖºØ«ÙiéºÏÑËQÓ²ÒDÛtã Ë�ãWÒgÎ«×ºË¸Õ«Ð�Õ«Î«ËQÓ�ÌQÔiÍ^ÍºÙiÎzÛÑÝºËQÍ�Î«ÛÑÞ�Ð±ÝºÙiÓ¢ÔiÛWÍ:Ògå¸×qËQÍ¢Î«×ºËQØ«Ë
ÔiØ«ËVÍºÙ�åâÙiØ«ÝºÕ¸å¸×qÛWÌ�×²ÔiØ«ËVÛÑÍ�Î«×ºË±áiËQÐ�åÜÙIØ«Ý¡ÝºÛÑÌQÎ«ÛWÙiÍºÔiØ«Ð�ÛWÍ�Î«×ºË·àºÍºÛÑÎgãâêzÙ^ÌQÙiÖ/Ë�å¸ÛÑÎ«×



Î«×ºÛÑÕ\ÖºØ«ÙiéºÏÑËQÓ²ÒDåÜË¸ËQÕ«Î«ÛÑÓ¢ÔIÎ«Ë,M N ßiËQÌQÎ«ÙiØzÙiÞ/Î«×ºË¸åÜÙIØ«Ý·é�Ð±àqÕ«ÛÑÍºÚ-Ó&àqÎ«àºÔiÏ�ÛÑÍºÞCÙiØ«Ó¢ÔiÎNÛÑÙiÍ3Ò
ÔiÍºÝ¡ÛÑÍºÌ1Ø«ËQÔiÕ«Ë-Î«×ºË-Í�àºÓ±éAË1Ø¶ÙiÞ3åÜÙiØ«ÝºÕ¸ÛWÍ�Þ�Ë1ÔiÎNàqØ«Ë�ßiËQÌ1ÎNÙiØ«Õ&÷ Pgútã
KzÛÑØ«Õ«ÎgÒ/åÜË±ÌQÔiÏÑÌQàqÏWÔiÎ«ËQÝ²Ó±àºÎ«àºÔiÏxÛWÍqÞ�ÙiØ«Ó¢ÔiÎNÛÑÙiÍUßDÔiÏÑàºË±é/ËQÎtåÜËQËQÍUËQÔiÌ�×vÍºÙiàºÍvÖºÔiÛÑØkÛWÍ
Î«×ºË±ÔiÏÑÏ:ÔiØ«ÎNÛÑÌQÏÑËQÕ-ÙiÞïûvÔiÛWÍqÛWÌ�×ºÛ � ×ºÛÑÓ&éqàºÍ3m ni�po:ükò¥ÊqOâû�ãqê¸×ºËQÍ:ÒAåÜË·ÌQÙiÏWÏÑËQÌ1ÎNË1Ý²ÖqÔiÛWØ«Õ
ë*rzÒ s¸ìkå¸×ºÛÑÌ�×ts�ÛWÕLÕ�ÎNÙiØ«Ë1Ý�ÛÑÍuMJN¡Ó¢ÔiÎ«Ø«ÛWè�ÔiÍºÝ�r�ÛÑÕLÍºÙiÎgãvK/ÙiØ·ËQÔiÌ�×!ë*rxÒ slì«Ò wxNy�ÛÑÕ
ËQÕ�ÎNÛÑÓ¢ÔiÎ«ËQÝ�é�Ð�àºÕ«ÛÑÍºÚ^Î«×ºË-Þ�ÙiÏÑÏWÙDå¸ÛWÍqÚ·Þ�ÙiØ«Ó±àºÏÑÔ/ã

w=Ny z {|~}.� w=N�A�,�lS<ë*r3a�s | ì
{|�}.� Soë*r:a�s | ì

ë«øiì

ä§ËQØ«Ë
Ò
cÅÛÑÕ¶Î«×ºËVÍ�àºÓ±é/ËQØ_ÙiÞ#s | ã¶Soë*r:a�s | ìxÛÑÕ¶ÌQÙiò¥Ù
Ì1ÌQàºØ«Ø«Ë1ÍºÌQËVé/ËQÎtåÜËQËQÍ�rUÔIÍqÝ\s |ÛÑÍ�Î«×ºÛÑÕ¶ÙIØ«ÝqËQØgã

� ���u��� ÂÅÁÅÄ ��� ¿�Á�� È ¿ô½3ÂÅ¾
ítÍ¬ÙIàqØVÓ¢Ë1ÎN×qÙ
Ý3ÒïÔUÝqÙIÓ¢ÔiÛÑÍ�ÙIÞ§Ë1ÔIÌ�×�àqÍºÛÑÎ·ÙiÞ¸Ø«ÔiÝqÛWÙvÍqËQå¸Õ¢Õ«Î«ÙiØ«Ð�ÛÑÕ¢ÛWÝqËQÍ�Î«ÛWçqËQÝ

é�Ð�àqÕ«ÛÑÍºÚ^Î«×ºËVÞ�ËQÔiÎ«àºØ«ËVßiËQÌQÎ«ÙiØ«Õ¸å¸×ºÛÑÌ�×²åÜËQØ«Ë-Ë1è
Î«Ø«ÔiÌQÎ«ËQÝ�é�Ð�Î«×ºËVÓ¢ËQÎ«×ºÙ�Ý�Ó¢Ë1Í�ÎNÛÑÙiÍºË1Ý
ÛÑÍ � ËQÌ1ÎNÛÑÙiÍ�ù/ãâítÍqÖºàºÎ_ÍqËQå¸Õ¶Õ«Î«ÙiØ«ÛÑËQÕ§ÔiØ«ËVØ«Ë1ÖºØ«ËQÕ�ËQÍ�Î«ËQÝ¡é�Ð�Öq×ºÙiÍºË1Ó¢ËVÕ«ËQð�àºË1ÍºÌQË�å¸ÛWÎ«×ºò
ÙiàºÎ&Õ«ÖºÔiÌ1Ë^ÔiÍqÝ6åÜÙIØ«Ý6é/ÙiàºÍqÝºÔiØ«ÐUÝqÙ
ËQÕ±ÍqÙIÎ&ÔiÖºÖ/ËQÔiØgã\�¶Î�Ë1ÔIÌ�×dÖº×ºÙiÍqËQÓ¢Ë�Î«×ºË�Õ�Ð
Õ�ò
Î«ËQÓóÕ«Ë1ÏWË1ÌQÎ«Õ¶Ó¢Ôiè�ÛWÓ±àºÓ¹ùiþ^åÜÙiØ«Ý�Ì1ÔIÍqÝºÛÑÝºÔiÎ«ËQÕlå¸×qÙiÕ«ËVÕ«Î«ÔIØ«Î_ÖAÙiÛÑÍ�ÎlÛWÕ_ÎN×qË�Öq×ºÙiÍºË1Ó¢Ë
ã
Öº×qÙiÍºËQÓ¢ËÜÕ«ËQð�àºË1ÍºÌQËQÕïÔiØ«ËÜÕ«ËQÚiÓ¢ËQÍ�Î«ËQÝ±é�ÐVÖqÔIàqÕ«ËQÕxå¸×ºÛÑÌ�×±ÔiØ«ËÜÏWÙiÍºÚiË1ØzÎ«×ºÔiÍ·þ/ã �-Õ«ËQÌQÙiÍqÝ
ÛÑÍvØ«ËQÌ1ÙIØ«ÝqËQÝvØ«ÔiÝºÛÑÙ�ÍqËQå¸Õgã_õdË&ÌQÔiÏÑÏ3Ô�ÖqÔiØ«Îké/ËQÎ åâËQË1ÍvÖºÔiàqÕ«ËQÕ§Ô²8��:25@Dã_ê¸×qË±Õ«Ð�Õ«Î«ËQÓ
Õ«Ë1ÏWË1ÌQÎ«Õ¶Ô·ÝºÙiÓ¢ÔiÛWÍ�ÙiÞ3ËQÔiÌ�×�àºÍºÛÑÎgã

����� ��(*$X(�e*>f"%(�-�:�8� #-��� # E0��aGH$X>?(*0�>f0�7�`�0�(�-
û²ÙiÕ«ÎYÙiÞ�åÜÙiØ«ÝºÕYå¸×qÛWÌ�×VÔiÖºÖ/ËQÔiØYÞCØ«ËQð�àºËQÍ�Î«ÏÑÐ¶ÛWÍ±ÍºËQå¸Õ�ÖºÔiÖ/ËQØYÔiØ«ÎNÛÑÌQÏÑËQÕYÔié/ÙiàºÎ?ÝºÙiÓ¢ÔiÛÑÍ

��� O.�E�/Ò1Î«ËQÍºÝ¢Î«ÙkÔiÖºÖ/ËQÔiØzÛWÍ±ÎN×qËlàqÍºÛÑÎ3ÔiéAÙiàqÎzÖ/ÙiÏWÛÑÎ«ÛÑÌQÕgã?ítÞAåÜÙiØ«Ý | ÔiÖqÖAË1ÔIØ«ÕïÞ�Ø«Ë1ð
àºË1Í�ÎNÏÑÐÛÑÍLÎ«×ºË_ÝºÙiÓ¢ÔiÛWÍ#�QÒ�MJN§ßgÔiÏÑàºË_ÙiÞ/åÜÙIØ«Ý | ÛWÍ�ÝºÙiÓ¢ÔiÛWÍ#�zÛWÕâÏWÔiØ«ÚiË
ãfK/ÙiØzËQè�ÔIÓ¢ÖqÏÑË
ÒiÛÑÍLÔVàºÍqÛWÎÔié/ÙIàqÎ � O.�lÒ(Õ«àºÓ�ÙiÞ#MJN ,¡ ¢/£E¤·Î«ËQÍºÝqÕÜÎ«Ù±é/Ë_ÏÑÔIØ�ÚIË^ë¦¥�§YÔ·åâÙiØ«Ý�ÛÑÍLÎ«×ºË_àqÍºÛÑÎ®ì«ã:ê¸×qËQÍ3Ò
Î«×ºË�Õ«Ð�Õ«Î«ËQÓÅÕ�ËQÏÑËQÌQÎ«Õ±Ô²åâÙiØ«Ý¬Õ«ËQð�àºËQÍqÌQËLå¸×ºÙiÕ«Ë�Õ«àqÓÇÙiÞ6MfN| ¡ � ÛWÕ±Ó¢Ôiè
ÛÑÓ±àºÓÅÔIÓ¢ÙiÍqÚÙiÎ«×ºËQØlåÜÙiØ«Ý�Õ«Ë1ð
àqËQÍºÌQË1ÕlÔiÎÜÝqÙIÓ¢ÔiÛÑÍ_�1ã:ê¸×ºË_Õ«ÛÑÓ¢ÛÑÏÑÔIØ«ÛÑÎtÐ^é/ËQÎtåÜËQËQÍ�àºÍºÛÑÎj¨3ÔiÍºÝ�ÝqÙIÓ¢ÔiÛÑÍ_�
ÛÑÕ¶ÌQÔiÏÑÌQàºÏÑÔiÎNË1Ý�àqÕ«ÛÑÍºÚ±ÞCÙiØ«Ó&àqÏWÔUë�ù/ì«ã

`/hnc�ë�©IarhQì z Ó¢Ôièª�«¬«�jª~®°¯l± `/hnc\²�ë¦©Ia hQì
z Ó¢Ôièª�«¬«�jª~®°¯l± |

ZoM?ë�åÜÙiØ«Ý | ìH³´M N| ¡ � ëCù/ì

ítÍ�Þ�ÙiØ«Ó&àqÏÑÔ�ëCù/ìNÒ<åâÙiØ«Ý | ÛWÕ�Ô�åâÙiØ«Ý�å¸×ºÛÑÌ�×�ÛÑÕ�ÛWÍUåâÙiØ«Ý�ÌQÔiÍºÝºÛÑÝºÔiÎ«ËQÕkÛÑÍdÎ«×ºË±åÜÙIØ«ÝÏÑÔIÎ«Î«ÛÑÌQË
ÒºÔIÍqÝ¡ËQÔiÌ�×�Õ«ËQÏÑËQÌQÎ«ËQÝ�åâÙiØ«Ý¡ÝºÙ
Ë1Õ¶ÍqÙiÎ¸Õ«×qÔIØ«Ë±ÔiÍ�Ð^Öq×ºÙiÍºËQÓ¢Ë1Õ§å¸ÛÑÎ«×¡ÔiÍ�ÐLÙIÎ«×qËQØ
Õ«Ë1ÏWË1ÌQÎ«ËQÝ�åÜÙiØ«ÝºÕgã�Z<M<ëCåâÙiØ«Ý | ì±ÛÑÕ�Î«×ºË�Í�àºÓ±éAË1ØLÙiÞ&Öº×qÙiÍºËQÓ¢ËQÕ�ÙiÞ-åÜÙiØ«Ý | ã�MJN| ¡ � ÛÑÕMJN®ßDÔiÏWàqËlÙiÞ<åÜÙiØ«Ý | ÞCÙIØâÝºÙiÓ¢ÔiÛÑÍ_�Qã:ê¸×qË_Õ«Ð�Õ«Î«ËQÓ�ÝqËQÎ«ËQØ«Ó¢ÛÑÍºËQÕ\Ô±áiË1Ð
åÜÙiØ«Ý¢ÖºÔiÎ«×^å¸×ºÙiÕ«Ë`/hnc ² ë¦©Ia hQì3ÛÑÕ¶Î«×ºËVÏÑÔIØ�ÚIË1Õ«Î¸ÔIÓ¢ÙiÍqÚ±ÔiÏWÏYáiËQÐ�åÜÙIØ«Ý¡ÖºÔiÎ«×ºÕ¸Þ�ÙiØ¶ÝqÙiÓ¢ÔIÛÑÍ_�1ã
KzÛÑÚiàºØ«Ë�ø�Õ«×qÙgå¸Õ�Î«×ºËUÓ¢Ë1ÎN×qÙ
Ý�ÙiÞ-Ì1ÔIÏÑÌQàqÏWÔiÎ«ÛÑÍºÚ�Õ«ÛÑÓ¢ÛWÏÑÔiØ«ÛÑÎtÐ�é/ËQÎ åâËQË1Í�àºÍqÛWÎ ¨ ÔiÍºÝ
ÝºÙiÓ¢ÔiÛÑÍ¶µ¦·F¸xã:ê¸×qËkÕ�Ð
Õ�ÎNË1ÓôÕ«Ë1ÏWË1ÌQÎ«ÕlÔ±ÖqÔiÎN×�å¸×ºÙiÕ«Ë¢`Ahrc ² ëCíº¹_ê�a«àqÍºÛÑÎ ¨ ìYÛWÕ_ÏWÔiØ«ÚiËQØÜÎ«×ºÔiÍ
Î«×ºÙiÕ«ËVÙIÞ3ÔiÍ�ÐLÙIÎ«×qËQØ¶ÖqÔIÎ«×ºÕDã



word candidates

phoneme lattice of uniti

3.2× 3

1.2 × 3

0.5 × 6
4.3× 4

0.3 × 4

0.7 × 2

4.3× 3
Sim(INT,uniti ) = max(3.2 × 3 + 0.5 × 6,3.2 × 3 + 4.3 × 4 + 0.7 × 2,

3.2 × 3 + 4.3 × 4 + 4.3 × 3,
1.2 × 3 + 0.3 × 4,⋅ ⋅ ⋅)

wordk
np(wordk ) × χ k ,INT

2

1st best

2nd best

3rd best

KzÛÑÚiàºØ«ËLøi§xo:ÔiÏWÌ1àºÏÑÔIÎ«ÛÑÍºÚ·Õ«ÛÑÓ¢ÛÑÏÑÔIØ«ÛÑÎtÐ�é/ËQÎ åâËQË1Í�àºÍºÛÑÎj̈3ÔiÍºÝ¡íº¹§ê*ëCÛÑÍ�Î«ËQØ«ÍºÔiÎ«ÛWÙiÍqÔIÏtì

���T� �aG,$X>f(*0�gi7� #06-/(*»�DF>?-A(*G,09>?0�79¼½ #:S�¾GH"%7¿UVÀS-/"%>fD_-A(�GH0
ítÍ�ÎN×qË_ÝºÙiÓ¢ÔiÛWÍ�ÛÑÝºË1Í�ÎNÛÑçºÌ1ÔiÎNÛÑÙiÍLÖºØ«Ù�ÌQËQÕ«ÕDÒ
Î«×ºË_Õ�Ð
Õ�ÎNË1ÓôÛÑÝºËQÍ�Î«ÛÑçºËQÕâÝqÙiÓ¢ÔIÛÑÍ�ÙiÞ?ËQÔiÌ�×

àºÍqÛWÎ&é�Ð�àºÕ«ÛÑÍºÚ�̀Ahrc�ëCÝºÙiÓ¢ÔiÛÑÍ?a«àqÍºÛÑÎj̈�ìlÙiÞÜÔiÏWÏâÝqÙIÓ¢ÔiÛÑÍºÕDã�ítÞâÔ²Õ�ÛWÓ¢ÛÑÏÑÔiØ«ÛWÎ Ðdé/ËQÎtåÜËQËQÍdÔ
àºÍqÛWÎ�ÔiÍºÝ�Ô�ÝqÙiÓ¢ÔIÛÑÍ�ÛÑÕ&ÏÑÔiØ«ÚiËQØ-Î«×ºÔiÍ6Õ�ÛWÓ¢ÛÑÏÑÔiØ«ÛWÎ«ÛÑËQÕVéAË1ÎtåÜËQËQÍdÔ¡àºÍºÛÑÎ&ÔiÍºÝ�ÔiÍ�ÐvÙIÎ«×qËQØ
ÝºÙiÓ¢ÔiÛÑÍºÕgÒ1Î«×ºËïÝºÙiÓ¢ÔiÛWÍ&Õ«Ë1ËQÓ�Î«Ùlé/ËÜÎN×qËxÝqÙiÓ¢ÔIÛÑÍ�ÙIÞ�Î«×ºËïàºÍºÛÑÎgãYȩ̂ ×ºËQØ«Ë1Þ�ÙiØ«Ë
ÒQÎ«×ºËïÕ«Ð�Õ«Î«ËQÓ
Õ«Ë1ÏWË1ÌQÎ«Õ¶Î«×ºË±ÝqÙIÓ¢ÔiÛÑÍ¡å̧ ×qÛWÌ�×¡ÛÑÕ§Î«×ºËVÏÑÔIØ�ÚIË1Õ«Î_ÙiÞzÔiÏÑÏ?Õ�ÛWÓ¢ÛÑÏÑÔiØ«ÛWÎ«ÛÑËQÕkÛÑÍ6ñÃÙIÞxÝºÙiÓ¢ÔiÛWÍqÕ§ÔiÕ
Î«×ºË�ÝºÙiÓ¢ÔiÛÑÍ6ÙiÞ¶Î«×ºË�àºÍºÛÑÎ�ëCÞ�ÙiØ«Ó±àºÏÑÔ¬ë°�/ìNì·ã�ȩ̂ ×ºË�åÜÙiØ«ÝºÕ·ÛWÍ�Î«×ºË�Õ�àºÛÑÎNÔiéqÏWË�ÖºÔiÎ«×6Þ�ÙiØ
Õ«Ë1ÏWË1ÌQÎ«ËQÝ¡Î«ÙiÖºÛÑÌ�ÔIØ«Ë-ÖqÛWÌ�áiË1Ý�àqÖ�ÔiÕ¶áiËQÐ�åâÙiØ«ÝqÕgã

[
R�cdX1hnZ ¨ z ÔiØ«Ú�Ó¢ÔIè
�ÂÁ � ÁQÃ

/̀hrc�ë¦©IanhQì ë°�/ì

Ä �Å��Æ2��ÁÅ½�� �!¾À¿�Ç
õdËL×ºÔDßiË̂ Ì1ÙIÍqÝºàqÌQÎ«ËQÝ�ÝqÙIÓ¢ÔiÛÑÍ�ÛWÝqËQÍ�Î«ÛWçqÌQÔiÎNÛÑÙiÍ�ËQè�Ö/ËQØ«ÛÑÓ¢ËQÍ�Î«ÕVÔiÍºÝ�áiËQÐ�åâÙiØ«Ý�ËQè�ò

Î«Ø«ÔiÌQÎ«ÛWÙiÍ¡ËQè�ÖAË1Ø«ÛWÓ¢Ë1Í�ÎNÕDã

È���� �a>?-A>
ȩ̂ ×qË_Î«ËQÕ«ÎÜÝºÔiÎ«Ô±åÜË_×qÔgßiË§àqÕ«ËQÝ�ÛÑÕÜÔ·Ø«ÔiÝºÛÑÙ&ÍºË1å̧ ÕÜå̧ ×qÛWÌ�×�ÛWÕlÕ«Ë1ÏWË1ÌQÎ«ËQÝ̂ ÞCØ«ÙIÓÉ¹§ä�ÊËP

Ù¶m Ì1ÏWÙ�Ì�á�Ø«ÔiÝºÛÑÙ¢ÍºËQå̧ ÕkÛWÍÌ�§àºÚiàqÕ«ÎlÔiÍºÝ � ËQÖqÎ«ËQÓ&é/ËQØ_ÙiÞløÍnin��/ã � ÙiÓ¢Ë�ÍqËQå̧ Õ¶Õ«Î«ÙiØ«ÛÑËQÕkÔIØ«Ë
×ºÔiØ«Ý̂ Î«Ù±é/Ȩ̈ ÌQÏÑÔIÕ�Õ«ÛÑçºËQÝLÛÑÍ�Î«Ù&ÙIÍqȨ̈ ÝqÙIÓ¢ÔiÛÑÍ�ÛÑÍ·Ø«ÔiÝqÛWÙ&ÍqËQå̧ ÕgãYȩ̂ ×qËQØ«ËQÞCÙIØ«Ë§åÜȨ̈ Õ«ËQÏÑËQÌQÎâÍqËQå̧ Õ
Õ«Î«ÙiØ«ÛÑËQÕlå̧ ×ºÛÑÌ�×̂ Î åâÙ·ÖAË1Ø«Õ«ÙiÍºÕÜÌQÏÑÔiÕ«Õ«ÛÑçºËQÝ�ÛWÍ�Î«Ù&Î«×ºËkÕ«ÔiÓ¢Ë§ÝqÙiÓ¢ÔIÛÑÍLÔiØ«Ë_Õ«Ë1ÏWË1ÌQÎ«ËQÝ�Þ�ÙiØ\Î«×ºË
ËQè�Ö/ËQØ«ÛÑÓ¢ËQÍ�Î«Õgã3ȩ̂ ×qË§8J�:25@Q.lå̧ ×ºÛÑÌ�×̂ ÔIØ«Ë§àºÕ«Ë1Ý̂ ÔiÕÜÎ«ËQÕ«Î\ÝºÔiÎ«ÔVÔiØ«Ë_Õ«Ë1ÚIÓ¢Ë1Í�ÎNË1Ý¢é�Ð±ÖqÔiàºÕ«ËQÕ
å̧ ×ºÛÑÌ�×²ÔiØ«ËVÏÑÙIÍqÚiËQØ¶Î«×ºÔiÍ²þ/ã �LÕ�ËQÌQÙiÍºÝ:ã\õdË&Õ�ËQÏÑËQÌQÎ«ËQÝC�iþ�àqÍºÛÑÎNÕ¶Þ�ÙiØkÎ«×ºËVËQè
Ö/ËQØ�ÛWÓ¢ËQÍ�Î«Õgã
ȩ̂ ×ºË!�iþ�àºÍºÛÑÎ«Õ-ÌQÙiÍºÕ�ÛWÕ�Î§ÙiÞkø�þ�àºÍºÛÑÎ«Õ§ÙIÞ\ËQÔiÌ�×vÝqÙIÓ¢ÔiÛÑÍ3ã-õdË&àºÕ�ËQÝ�ÎtåÜÙ�á
ÛÑÍºÝqÕ§ÙiÞ\Î«ËQÕ«Î
ÝºÔiÎ«Ô/ã=OÜÍºËVÛWÕ¶ÝqËQÕ«Ì1Ø«ÛWé/ËQÝ�å̧ ÛWÎ«×�ÌQÙiØ«Ø«ËQÌQÎ¶Öq×ºÙiÍºËQÓ¢Ë-Õ«Ë1ð
àqËQÍºÌ1Ë
ãxȩ̂ ×ºË-ÙiÎN×qËQØ¶ÛÑÕlå̧ Ø«ÛWÎ«Î«ËQÍ



ÛÑÍ�Öq×ºÙiÍºË1Ó¢Ë±ÏÑÔiÎNÎ«ÛÑÌQË¢å¸×ºÛÑÌ�×UÛÑÕ�Î«×ºË¢Ø«Ë1Õ«àºÏÑÎ«ÕVÙiÞ\Öº×qÙiÍºËQÓ¢Ë^Ø«ËQÌ1ÙiÚIÍqÛWÎ«ÛÑÙiÍ³÷�Î«útã±ítÍ�ËQÔiÌ�×
Õ«Ë1ÚIÓ¢Ë1Í�Î<ÙiÞ�Öº×ºÙiÍºË1Ó¢ËïÏÑÔIÎ«Î«ÛÑÌQË
Ò1Î«×ºËïÍ�àºÓ±éAË1ØYÙIÞ�Öº×ºÙiÍqËQÓ¢ËïÌQÔiÍqÝºÛÑÝºÔiÎ«ËQÕYÝºÛÑÝ-ÍqÙiÎ<ËQè�ÌQËQË1Ý
�/ã:ê¸×qËkÞCÙiÏWÏÑÙgå¸ÛÑÍºÚ·Ë1ð
àqÔIÎ«ÛÑÙiÍºÕ¶Õ«×ºÙDå�Î«×ºËVØ«ËQÕ«àqÏWÎ«Õ¶ÙIÞ3Öq×ºÙiÍºË1Ó¢ËkØ«Ë1ÌQÙiÚiÍºÛÑÎNÛÑÙiÍ3ã

ÌQÙiØ«Ø«ËQÌQÎ?Öq×ºÙiÍºËQÓ¢Ë1Õ?ÛÑÍ�Öº×ºÙiÍºË1Ó¢ËïÏÑÔIÎ«Î«ÛÑÌQË
àºÎ«ÎNË1Ø«ËQÝ�Öº×qÙiÍºËQÓ¢ËQÕ z ni�qP P¶Ï

ÌQÙiØ«Ø«Ë1ÌQÎ?Öº×ºÙiÍqËQÓ¢ËQÕYÛWÍ�Öq×ºÙiÍºËQÓ¢Ë\ÏWÔiÎ«Î«ÛWÌ1Ë
Öº×ºÙiÍqËQÓ¢ËïÕ«Ë1ÚiÓ¢ËQÍ�Î«Õ<ÛÑÍ�Öº×ºÙiÍºË1Ó¢ËïÏÑÔIÎ«Î«ÛÑÌQË z ý/øDP ù¶Ï

ùi�i�§ÔiØ«Î«ÛWÌ1ÏWË1Õ:ÙiÞqû²ÔiÛÑÍºÛÑÌ�×ºÛ � ×ºÛÑÓ±éºàºÍ±ÛÑÍ�øÍnin��-Þ�Ø«ÙiÓ<o:ükò¥ÊqOâû¹åÜËQØ«Ë\àºÕ«Ë1Ý·ÛWÍ±ÙIØ«ÝqËQØ
Î«Ù¢Ì1ÔIÏÑÌQàqÏWÔiÎ«Ë&Þ�Ë1ÔiÎNàqØ«Ë�ßiËQÌ1ÎNÙiØ«ÕDãÜõdË�ÌQÏÑÔiÕ«Õ«ÛÑçºËQÝ�Î«×ºË1Õ«ËVÔiØ«Î«ÛWÌ1ÏWË1Õ_ÛWÍ�Î«ÙL�^ÝºÙiÓ¢ÔiÛWÍqÕgãâÛrã Ë
ãÑÒ
�iÖ/ÙIÏÑÛÑÎNÛÑÌQÕÂ�/ÒW�iËQÌ1ÙIÍqÙiÓ&Ð/�/Ò/�iÛWÍ�Î«ËQØ«ÍqÔIÎ«ÛÑÙiÍºÔiÏ��AÒQ�iÕ«Ö/ÙIØ«Î«ÕÂ�^ÔiÍºÝÌ�IÔiÌ1ÌQÛWÝqËQÍ�Î��/ãïítÍ¡ÙiØ«ÝºË1Ø¶Î«Ù
ÌQÔiÏÑÌQàºÏÑÔiÎ«Ë�Þ�Ë1ÔIÎ«àºØ«Ë�ß(ËQÌQÎ«ÙiØ«Õ^ÙiÞ¸ËQÔiÌ�×¬ÝqÙiÓ¢ÔIÛÑÍ3Òïùi�i�vÔiØ«Î«ÛÑÌQÏÑËQÕ^ÔIØ«Ë�Î«ÔIÚiÚiËQÝ°é�Ð6ÖqÔIØ«Î«Õ«ò
ÙiÞ�ò¥Õ�Ö/ËQËQÌ�×²àºÕ�ÛWÍqÚÑÐÒ�§û	��¹Ã÷ ýgútã_ê¸×ºË1Í�åâË·Õ«ËQÏÑËQÌ1ÎNË1Ý²Î«×ºË\Î�ýi�LÍºÙiàºÍqÕgÒ/ÔiÍqÝC��ÞCËQÔiÎNàqØ«Ë
ßiËQÌ1ÎNÙiØ«Õ¸å¸×qÙiÕ«ËkÝqÛWÓ¢Ë1ÍºÕ«ÛÑÙiÍºÕ¶ÔiØ«ËLÎ�ýi�Aã
ölËQÌQÔiàºÕ�Ë·ÙiÞ\ÝºÔiÎ«Ô¡Õ«ÖºÔiØ«Õ�ËQÍºËQÕ�ÕVÖºØ«ÙiéºÏÑËQÓ²Ò<Î«×ºË±Õ«Ð�Õ«Î«ËQÓ ÌQÙiàqÏWÝ�ÍqÙiÎ-ÌQÔiÏÑÌQàºÏÑÔiÎNËLÕ«ÛÑÓ¢ò
ÛÑÏWÔiØ«ÛÑÎtÐ�ßDÔiÏÑàºË�ÔiÎVÕ�ÙiÓ¢Ë�àºÍºÛÑÎ«Õ·å¸×ºÛÑÌ�×6×ºÔgß(Ë^ÍqÙUåÜÙIØ«ÝqÕ±ÛÑÍ�Î«×ºË�ÍºË1å¸Õ«ÖºÔiÖ/ËQØ±ÔiØ«Î«ÛWÌ1ÏWË1Õgã
ê¸×ºË1Ø«ËQÞ�ÙiØ«Ë
Ò:åâË^ËQÕ�Î«ÛWÓ¢ÔiÎ«ËQÝÓw=Ny ëCåâÙiØ«Ý y ÝqÙ
ËQÕ±ÍºÙiÎ&ÔiÖºÖ/ËQÔiØVÛWÍ�ÎN×qË�ù��i��ÍqËQå¸Õ«ÖºÔiÖ/ËQØ
ÔiØ«Î«ÛWÌ1ÏWËQÕDì«ãYõdË¶Õ«Ë1ÏWË1ÌQÎ«ËQÝ�ÎN×qË_åâÙiØ«ÝºÕïå¸×qÛWÌ�×�ÌQÙiò¥Ù
ÌQÌ1àºØ\å¸ÛWÎ«×LÎ«×ºË´Î�ýi��áiËQÐ�åÜÙIØ«ÝqÕâå¸×ºÛÑÌ�×
×ºÔDßiË-é/ËQË1Í²Õ«Ë1ÏWË1ÌQÎ«ËQÝ¡Þ�ÙiØkÞ�Ë1ÔiÎNàqØ«Ë�ßiËQÌ1ÎNÙiØ«Õ§Þ�Ø«ÙiÓóÎ«×ºËVÔiØ«ÎNÛÑÌQÏÑËQÕ_ÙiÞxÍºËQå¸Õ«ÖqÔiÖAË1Ø_ÛWÍÔo:ükò
ÊqOâû�ÒgÔiÍºÝLÛWÍqÌQØ«ËQÔiÕ�ËQÝ¢åÜÙIØ«ÝqÕâÛÑÍ¢ÎN×qË_áiËQÐ�åâÙiØ«Ý¢ÝqÛWÌ1ÎNÛÑÙiÍºÔiØ«Ð&Î«Ùqn/ÒWø�ýiP-é�Ð·Î«×ºË_Ó¢ËQÎ«×ºÙ
Ý
å¸×ºÛÑÌ�×^åâÔiÕ\Ó¢ËQÍ�Î«ÛÑÙIÍqËQÝ^ÛÑÍ � ËQÌ1ÎNÛÑÙiÍ¢ù/ã ù/ã:õdËlÙiÓ¢ÛWÎ«Î«ËQÝLåÜÙIØ«ÝqÕïå¸×ºÛÑÌ�×^ÔIØ«Ë§çºØ«Õ«Î\ÍqÔiÓ¢ËQÕ
ÙiÞ<Ö/ËQØ«Õ�ÙiÍºÕ¸ÛÑÍLÎ«×ºËkáiË1Ð
åÜÙiØ«ÝLÝqÛWÌ1ÎNÛÑÙiÍºÔiØ«Ð�ã3ê¸×qË_Î«ÙiÎNÔiÏ/Í�àºÓ±é/ËQØâÙiÞ3åÜÙIØ«ÝqÕâÛÑÍ�Î«×ºË_ÍqËQå¸Õ
àºÍqÛWÎ«Õ-å¸×qÛWÌ�×²é/ËQÏÑÙiÍºÚ�Î«Ù�Î«×ºË±áiËQÐ�åÜÙIØ«ÝUÝqÛWÌ1ÎNÛÑÙiÍºÔiØ«Ð6ëTn/ÒÑø�ý�P�åÜÙIØ«ÝqÕgì\åâÔiÕÑÎ�ÎiÏ�ÏÑÔIØ�ÚIË1Ø
Î«×ºÔiÍ¡Î«×ºÔiÎ¸ÙiÞ3ÎN×qË�ÙiØ«ÛÑÚiÛWÍqÔiÏ<á(ËQÐ
åÜÙiØ«Ý�ÝºÛÑÌQÎ«ÛWÙiÍºÔiØ«Ð6ë�Î�ýi�¢åâÙiØ«ÝºÕDìNã
È��T� �aG,$X>f(*0�gi7� #06-/(*»�DF>?-A(*G,09UCÀS4q E"W(�$X #06-
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KzÛWÚiàºØ«Ë�ù¶§:ü-ÙIÓ¢ÔiÛÑÍ�ÛWÝqËQÍ�Î«ÛWçqÌQÔiÎ«ÛWÙiÍ�Ø«ËQÕ�àºÏÑÎ«Õ
ítÍ6Î«×ºË̂ ËQè�Ö/ËQØ«ÛÑÓ¢ËQÍ�Î«ÕVÙiÞÜÝºÙiÓ¢ÔiÛÑÍ�ÛÑÝºËQÍ�Î«ÛÑçºÌQÔiÎ«ÛÑÙIÍdå̧ ÛÑÎ«×�Öº×qÙiÍºËQÓ¢Ë̂ ÏÑÔiÎNÎ«ÛÑÌQË
ÒYåÜÙIØ«Ý

ÌQÔiÍºÝqÛWÝqÔiÎNË1Õ?ÔiØ«ËïË1è
Î«Ø«ÔiÌQÎ«ËQÝké�Ð_àºÕ«ÛÑÍºÚ̧ ü � Ó¢ÔiÎ«Ì�×ºÛÑÍºÚlé/ËQÎtåÜËQËQÍ�Ô̧ ÖqÔIØ«Î<ÙiÞ�Î«×ºËïÖq×ºÙiÍºËQÓ¢Ë



ÏÑÔIÎ«Î«ÛÑÌQË§ÔiÍqÝ�Ë1ÔIÌ�×LÖq×ºÙiÍºËQÓ¢Ë-Õ«Ë1ð
àqËQÍºÌ1Ë§ÙIÞ?åÜÙIØ«Ý�ÛWÍ�Î«×ºË_ÝºÛÑÌQÎ«ÛÑÙiÍºÔiØ«Ð�ã�KzÛÑÚiàºØ«Ë§ù·Õ«×ºÙDå¸Õ
Î«×ºËVØ«ËQÕ«àqÏWÎ«Õ§ÙiÞzÎ«×ºËVËQè�Ö/ËQØ«ÛÑÓ¢ËQÍ�Î«Õ_ÙiÞzÝqÙiÓ¢ÔIÛÑÍvÛÑÝºËQÍ�Î«ÛÑçºÌQÔiÎ«ÛÑÙIÍ:ãïõ�×ºËQÍ²Î«×ºËVÓ¢ÛWÍqÛÑÓ&àºÓ
ßDÔiÏWàqË¶ÙiÞ?Ó&àqÎ«àºÔiÏ/ÛÑÍºÞCÙIØ«Ó^ÔIÎ«ÛÑÙiÍ�åâÔiÕÜÕ�ÏWÛÑÝLÞCØ«ÙiÓæø�þ&Î«Ù±ùiþAÒ(Î«×ºË-Í�àºÓ±éAË1ØâÙIÞ?åÜÙIØ«ÝqÕâåÜÔiÕ
Ì�×ºÔiÍºÚiËQÝ�Þ�Ø«ÙiÓ�n/ÒÑø�ýiP²Î«Ù3Î�ýi�/ãvê¸×ºË�é/ËQÕ�Î·ÖAË1Ø«Þ�ÙiØ«Ó¢ÔiÍºÌQË�åÜÔiÕ·ÙiéºÎ«ÔiÛWÍqËQÝ�å¸×ºËQÍ�Î«×ºË
áiËQÐ�åÜÙIØ«Ý¡ÝºÛÑÌQÎ«ÛWÙiÍºÔiØ«ÐL×qÔiÕ=�/Ò ýiPiþLåâÙiØ«ÝºÕ&ë�ÎÍP¶Ï¢ìNã

È��T� ¼½ E:S��GH"%7�UCÀS-A"%>fD_-A(�0�)ÕUVÀS4� #"%(*$2 #06-
õdË-×qÔgßiË&ÌQÙiÍqÝºàºÌ1ÎNË1Ý�áiËQÐ�åâÙiØ«Ý�Ë1è
Î«Ø«ÔiÌQÎ«ÛÑÍºÚLËQè
Ö/ËQØ�ÛWÓ¢ËQÍ�Î«ÕgãSKzÛÑÚiàºØ«ËÖ�^Õ�×ºÙgå¸Õ_Î«×ºË

Ø«ËQÕ�àºÏÑÎ&ÙIÞ¶Î«×ºË^ËQè
Ö/ËQØ�ÛWÓ¢ËQÍ�Î«ÕgãÔo � Ó¢Ë1ÔIÍqÕ·ÌQÙiØ«Ø«ËQÌQÎ&Öq×ºÙiÍºË1Ó¢ËQÕ&ÔiÍqÝ � �³Ó¢Ë1ÔiÍºÕVÎ«×ºË
Öº×qÙiÍºËQÓ¢Ë^ÏÑÔiÎNÎ«ÛÑÌQË
ãh�¶ÎkËQÔiÌ�×�Ë1è
Ö/ËQØ«ÛÑÓ¢ËQÍ�ÎgÒoÎ«×ºË^Í�àºÓ±é/ËQØkÙiÞÜåÜÙiØ«ÝºÕ-ÛWÍdÎ«×ºË^áiËQÐ�åâÙiØ«Ý
ÝºÛÑÌQÎ«ÛÑÙiÍºÔiØ«Ð¬åÜÔiÕ^Õ«ÏÑÛÑÝ³Þ�Ø«ÙiÓ×Î�ýi�dÎ«ÙÔn/ÒWø�ýiP/ã�õ�×ºËQÍ�Î«×ºË²áiËQÐ�åâÙiØ«Ý�ÝqÛWÌ1ÎNÛÑÙiÍºÔiØ«Ð�×ºÔiÕ
�/Ò ýiPiþ¬åÜÙIØ«ÝqÕ�ÔiÍºÝ�ÛWÍqÖºàqÎ�ÝºÔiÎ«Ô�åÜÔIÕ�Öq×ºÙiÍºË1Ó¢ËUÏÑÔiÎNÎ«ÛÑÌQË
Ò¸ÎN×qËUÍ�àºÓ±éAË1Ø�ÙIÞ&Õ«Ë1ÏWË1ÌQÎ«ËQÝ
ÌQÙiØ«Ø«ËQÌ1Î�áiËQÐ�åÜÙIØ«ÝqÕ�àqÕ«ÛÑÍºÚ�ÙiàºØ�Ó¢ËQÎ«×ºÙ
Ý�åâÔiÕ�øj�iù/Ò¶ÔiÍºÝ�Î«×ºËdÍ�àqÓ&é/ËQØ¡ÙIÞ&Õ«Ë1ÏWË1ÌQÎ«ËQÝ
ÌQÙiØ«Ø«ËQÌ1Î¶áiËQÐ�åâÙiØ«ÝºÕ¸àºÕ«ÛÑÍºÚ·Î«×ºËVÓ¢ËQÎ«×ºÙ
Ý¡å¸ÛÑÎN×qÙiàºÎ¶Î«ËQØ«ÓóåâËQÛÑÚi×�Î«ÛWÍqÚ·åÜÔiÕ6P¶Îiã
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KzÛÑÚiàºØ«Ëx�Ø§ � ËQØ«ÞCÙiØ«Ó¢ÔIÍqÌQË¶ÌQÙiÓ¢ÖqÔIØ«ÛÑÕ«ÙiÍLàqÕ«ÛÑÍºÚVÎ åâÙVÓ¢ËQÎ«×ºÙ�ÝºÕâÙiÞ?áiËQÐ�åâÙiØ«Ý̂ ËQè
Î«Ø«ÔiÌQÎ«ÛÑÍºÚ¶§
àºÕ�ÛWÍqÚ̂ ÎNË1Ø«ÓµåâËQÛÑÚi×�Î«ÛWÍqÚ�ëCå̧ ÛÑÎ«×²ȩ̂ õ�ë � �Üì:ÔiÍqÝ�ëCålÛÑÎ«×vȩ̂ õ�ë�o � ì«ì:ÔiÍºÝvå̧ ÛWÎ«×ºÙiàºÎ_ÎNË1Ø«Ó
åÜËQÛÑÚI×�Î«ÛÑÍºÚ²ëCålÛÑÎ«×ºÙiàºÎlȩ̂ õ�ë � �Üì:ÔiÍºÝ¡å̧ ÛÑÎ«×ºÙiàºÎ¶ȩ̂ õ�ë�o � ì«ì

Ù ÄÉ½EÇvÈÃÆdÇ�Ç²½3ÂÅ¾
KzÛÑÚiàºØ«ËlùkÕ�×ºÙgå̧ ÕïÎ«×ºÔiÎzå̧ ×ºË1Í·åÜȨ̈ àºÕ�ËQÝ·Î«×ºËlá(ËQÐ
åÜÙiØ«Ý±ÝºÛÑÌQÎ«ÛÑÙIÍqÔIØ�Ð&å̧ ×ºÛÑÌ�×±×qÔIÕ?�AÒ ýiPiþ

åÜÙIØ«ÝqÕïÔiÍºÝ̂ Öq×ºÙiÍºË1Ó¢Ȩ̈ ÏWÔiÎ«Î«ÛWÌ1Ë
ÒØÎÍP¶Ï°ÙiÞ?àºÍºÛÑÎ«ÕzÔiØ«Ë_ÛÑÝºËQÍ�Î«ÛÑçºËQÝ̂ å̧ ÛWÎ«×¢ÎN×qËlÓ¢ÙiÕ«Î\Õ«àqÛÑÎNÔiéºÏÑË
ÝºÙiÓ¢ÔiÛÑÍºÕ¶é�Ð¢àqÕ«ÛÑÍºÚ̂ Î«×ºËkÖqØ«ÙiÖAÙiÕ«Ë1Ý¡Ó¢Ë1ÎN×qÙ
Ý3ãJK/ÙiØÜÞ�àºØ«Î«×qËQØ¶ÛWÓ¢ÖqØ«ÙgßiË1Ó¢ËQÍ�ÎÜÙiÞ3ÝºÙiÓ¢ÔiÛÑÍ
ÛÑÝºËQÍ�Î«ÛÑçºÌQÔiÎ«ÛÑÙIÍ:ÒDÛÑÎ\ÛÑÕÜÍqËQÌQË1Õ«Õ«ÔiØ«Ð±Î«ÙVàºÕ«Ë_ÏWÔiØ«ÚiËQØlÌQÙiØ«ÖºàºÕâÛWÍLÙiØ«ÝqËQØ\Î«ÙVÌQÔiÏÑÌQàºÏÑÔiÎNË¶ÞCËQÔiÎNàqØ«Ë
ßiËQÌ1ÎNÙiØ«Õ̧ ÖqØ«ËQÌQÛÑÕ«Ë1ÏWÐ�ÔiÍqÝ¡×ºÔDßiË§Î«Ù¢ÛÑÓ¢ÖºØ«ÙDßiËkÖq×ºÙiÍºË1Ó¢ËkØ«Ë1ÌQÙiÚiÍºÛÑÎNÛÑÙiÍ3ã
KzÛÑÚiàºØ«Ëx�±Õ«×qÙgå̧ ÕïÎ«×ºÔiÎÜÎN×qË_Í�àºÓ±éAË1ØâÙIÞ?ËQè�Î«Ø«ÔIÌ1ÎNË1ÝLáiËQÐ�åâÙiØ«ÝqÕ\å̧ ÛÑÎ«×LÏWÔiØ«ÚiË_áiËQÐ�åâÙiØ«Ý
ÝºÛÑÌQÎ«ÛÑÙiÍºÔiØ«Ð�ÛWÕ�ÏÑÔiØ«ÚiËQØ-Î«×ºÔiÍ�Î«×ºÔiÎ-ÙIÞ\Õ«Ó̂ ÔIÏÑÏïáiËQÐ�åâÙiØ«ÝUÝºÛÑÌQÎ«ÛÑÙiÍºÔiØ«Ð�ã-õ�×ºËQÍ�ÎN×qË±ÛWÍqÖºàqÎ
ÝºÔiÎ«Ô̂ åÜÔIÕ¶Î«×ºËVÖº×ºÙiÍqËQÓ¢Ë-ÏWÔiÎ«Î«ÛWÌ1Ë
Ò�Î«×ºË-ÏWÔiØ«ÚiËQØ§Î«×ºË-Í�àºÓ±éAË1Ø_ÙIÞ3á(ËQÐ
åÜÙiØ«ÝºÕgÒ�Î«×ºËVÏÑÔIØ�ÚIË1Ø



Î«×ºË_ÚiÔiÖºÕ\ÙiÞ?ÎN×qË_Í�àºÓ±éAË1ØâÙIÞoáiËQÐ�åâÙiØ«ÝºÕâé/ËQÎ åâËQË1Í � å¸ÛWÎ«×¢ê¸õv�&ÔiÍqÝ � å¸ÛWÎ«×qÙIàqÎâê¸õv�/ã
ê¸×ºËVÍ�àqÓ&é/ËQØ-ÙIÞxÕ«ËQÏÑËQÌ1ÎNË1Ý²ÌQÙiØ«Ø«Ë1ÌQÎ§áiË1Ð
åÜÙiØ«ÝºÕ_àºÕ«ÛÑÍºÚ�ÎNË1Ø«Ó åÜËQÛÑÚI×�Î«ÛÑÍºÚLåÜÔiÕ¸Î ålÛÑÌQË·ÔiÕ
Ó¢ÔiÍ�Ð�ÔiÕLÎN×qË�Í�àºÓ±é/ËQØ¢å¸ÛÑÎ«×ºÙiàºÎ¢Î«ËQØ«Ó%åâËQÛÑÚi×�Î«ÛWÍqÚ�å¸ÛÑÎ«×°Î«×ºË¡áiËQÐ�åâÙiØ«Ý�ÝqÛWÌ1ÎNÛÑÙiÍºÔiØ«Ð
å¸×ºÛÑÌ�×�×qÔiÕ�ÏÑÔiØ«ÚiËQØ¡Î«×ºÔiÍÚ�/Ò ýiPiþ¬åÜÙIØ«ÝqÕ�ÛÑÍ�Î«×ºË�ËQè
Ö/ËQØ�ÛWÓ¢ËQÍ�Î«Õ¡å¸ÛÑÎ«×�ÎN×qËdÖq×ºÙiÍºËQÓ¢Ë
ÏÑÔIÎ«Î«ÛÑÌQË
ã�KzÛÑÚIàqØ«Ë���Õ«×qÙgå¸Õ_Ø«ËQÌ1ÔIÏÑÏ:ÔiÍºÝvÖºØ«ËQÌ1ÛWÕ«ÛÑÙiÍUå¸×ºÛÑÌ�×vÔIØ«Ë&Õ«×ºÙDå¸Í�ÛÑÍvÞCÙiØ«Ó&àqÏWÔUëT�/ì«Ò
ÔiÍºÝ¡ÞCÙiØ«Ó&àqÏWÔ�ë°�/ìNÒ
Ø«Ë1Õ«Ö/ËQÌQÎ«ÛÑßiËQÏÑÐ�Ò�å¸×qËQÍ�ÎN×qË�ÛÑÍºÖqàºÎÜÝqÔiÎNÔ^åÜÔiÕ¸Öq×ºÙiÍºË1Ó¢ËkÏÑÔiÎ«ÎNÛÑÌQË�ã

Ø«ËQÌQÔiÏÑÏ z Í�àºÓ±éAË1ØYÙIÞ?ÌQÙiØ«Ø«ËQÌ1Î?åâÙiØ«ÝºÕ<ÛÑÍ�û � Ê �
Í�àºÓ±éAË1Ø?ÙiÞ?Õ«ËQÏÑËQÌ1ÎNË1Ý-åâÙiØ«ÝqÕoÛÑÍ�û � Ê � ë°�/ì

ÖºØ«ËQÌ1ÛWÕ«ÛÑÙiÍ z Í�àºÓ±éAË1ØoÙiÞ<Ì1ÙIØ�Ø«ËQÌQÎ?åÜÙIØ«ÝqÕYÛÑÍ§û � Ê �
Í�àºÓ±éAË1Ø?ÙiÞ/Ì1ÙIØ�Ø«ËQÌQÎ?ÍºÙiàqÍºÕYÛÑÍ�Î«×ºËïàºÍºÛÑÎ ë°�/ì

û � Ê � §�Î«×ºË-Ó¢ÙiÕ«Î¶Õ«àºÛÑÎ«ÔIéqÏWËVáiËQÐ�åâÙiØ«Ý�ÖºÔiÎ«×¡Þ�ÙiØ¶Õ«Ë1ÏWË1ÌQÎ«ËQÝ¡ÝqÙIÓ¢ÔiÛÑÍ
õ³×qËQÍ²Î«×ºË±áiËQÐ�åÜÙIØ«Ý²ÝºÛÑÌQÎ«ÛÑÙiÍºÔiØ«Ð�×qÔIÝuÎ�ýi��åÜÙiØ«ÝºÕgÒqÖºØ«Ë1ÌQÛÑÕ«ÛÑÙIÍ²åâÔiÕ��/øiÏ¢ÒoÔIÍqÝ¡Ø«ËQò
ÌQÔiÏÑÏ3åâÔiÕ��iù¶Ï¢ãlõ³×qËQÍUÎ«×ºËVáiËQÐ�åâÙiØ«Ý²ÝºÛÑÌQÎ«ÛÑÙIÍqÔIØ�Ð�×ºÔiÝ�n/ÒWø�ýiP�åâÙiØ«ÝqÕgÒqÖºØ«ËQÌ1ÛWÕ«ÛÑÙiÍ�åÜÔiÕ
�i�¶Ï¢Ò�ÔiÍºÝ¡Ø«ËQÌ1ÔiÏWÏ:åÜÔIÕ¶ùi�¶Ï¢ã\ê¸×qËVØ«ËQÕ«àqÏWÎ¶Õ«×qÙgå¸Õ_Î«×ºÔiÎ¸Î«×ºË±Õ«Ð�Õ«Î«ËQÓ¹Ë1è
Î«Ø«ÔiÌQÎ«ËQÝ�Ó¢ÔiÍ�Ð
ÛÑÍºÌQÙiØ«Ø«ËQÌ1ÎláiË1Ð
åÜÙiØ«ÝºÕgÒ(éAË1ÌQÔiàºÕ«Ë-Î«×ºËkÕ«Ð�Õ«Î«ËQÓ�Î«Ø«ÛWË1ÕlÎ«Ù±çºÍºÝ¡áiËQÐ�åÜÙIØ«ÝqÕlÞ�ÙiØlÔiÏÑÏoÖºÔiØ«Î«ÕlÙiÞ
Î«×ºË^àºÍºÛÑÎ«Õgã�ítÍ�ÙIØ«ÝqËQØkÎNÙ¡ËQè�ÎNØ«ÔiÌ1ÎkÙiÍqÏWÐ²ÌQÙiØ«Ø«ËQÌQÎ�áiËQÐ�åÜÙIØ«ÝqÕgÒ/ÎN×qË¢Õ«Ð�Õ«Î«ËQÓ ×ºÔiÕ-Î«Ù�àqÕ«Ë
ÌQÙiò¥Ù�ÌQÌQàºØ«Ø«Ë1Í�ÎïÞCØ«ËQð�àºËQÍqÌQÐ¢é/ËQÎ åâËQË1ÍLáiËQÐ�åâÙiØ«ÝqÕ\ÛÑÍLÎ«×ºË_Ó¢ÙiÕ«ÎlÕ«àºÛÑÎ«ÔIéqÏWË_áiËQÐ�åâÙiØ«Ý^ÖºÔiÎ«×3ã
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KzÛÑÚiàºØ«Ë!�¶§_Ê_ËQÌQÔiÏÑÏzÔiÍºÝ�ÖqØ«ËQÌQÛÑÕ«ÛÑÙiÍvàqÕ«ÛÑÍºÚ¡ÎtåâÙ�Ó¢ËQÎ«×ºÙ
ÝqÕ�§§ÖºØ«ÙiÖ/ÙiÕ«ËQÝ�Ó¢Ë1ÎN×qÙ
Ý�å̧ ×ºÛÑÌ�×
àºÕ�ËQÝ·Î«ËQØ«Ó�åÜËQÛÑÚi×
Î«ÛÑÍºÚ̂ ëCålÛÑÎ«×·ȩ̂ õ�ì/ÔiÍºÝ&Ô-Ó¢ËQÎ«×ºÙ
Ý·å̧ ×ºÛÑÌ�×±ÝqÛWÝ¢ÍºÙiÎ3àºÕ«ËlÎ«ËQØ«Ó�åÜËQÛÑÚi×
Î«ò
ÛÑÍºÚ²ë�å̧ ÛÑÎ«×ºÙiàºÎ¶ȩ̂ õ�ì

Û ÈÃÂÅ¾ÀÈ9Ü¬ÆdÇ²½3ÂÅ¾ÝÇ
ítÍ²Î«×ºÛÑÕ-ÖqÔiÖAË1ØgÒºåÜË±×qÔgßiË&ÖºØ«ÙiÖ/ÙiÕ«ËQÝvÔ�Ó¢ËQÎ«×ºÙ
Ý�Þ�ÙiØkÝºÙiÓ¢ÔiÛWÍvÛÑÝºË1Í�ÎNÛÑçºÌ1ÔiÎNÛÑÙiÍ�ÔiÍºÝ

ËQè�Î«Ø«ÔIÌ1ÎNÛÑÍºÚ�áiË1Ð
åÜÙiØ«ÝºÕ�é�Ð�àºÕ«ÛÑÍºÚ6Î«ËQØ«Ó åÜËQÛÑÚi×�ÎNÛÑÍºÚ�ÛWÍ³Ø«ÔiÝºÛÑÙ�ÍºË1å̧ Õgã�õdË¡ÔiØ«Ë²ÍqÙgå
ÌQÙiÍºÝqàºÌQÎ«ÛÑÍºÚvÔiÍ�ËQè�ÖAË1Ø«ÛWÓ¢Ë1Í�Î·ÙiÞ̧ ÝqÙIÓ¢ÔiÛÑÍ�ÛWÝqËQÍ�Î«ÛWçqÌQÔiÎNÛÑÙiÍ�ÔiÍºÝ¬áiË1Ð
åÜÙiØ«Ý�Ë1è
Î«Ø«ÔiÌQÎ«ÛÑÍºÚ



å¸ÛÑÎN×³ÙiÎ«×ºËQØ¢ÍqËQå¸ÕLÕ«Î«ÙiØ«ÛÑËQÕgã�õ6Ë�×ºÔDßiË¡Î«Ù6ÌQÙiÓ¢ÖºÔiØ«Ë\M N Ó¢Ë1ÎN×qÙ
Ý°ÔIÍqÝ°ÙiÎ«×ºËQØ�ÎNË1Ø«Ó
åÜËQÛÑÚI×�Î«ÛÑÍºÚ&Ó¢Ë1ÎN×qÙ
Ý^ÛÑÍ�ÙiØ«ÝºË1Ø\Î«Ù±ËQè�ÔiÓ¢ÛWÍqË¶×qÙgåtMfN_Ó¢Ë1ÎN×qÙ
Ý�ÛÑÕlË�
/ËQÌ1ÎNÛÑßiË_ÞCÙIØâÝºÙiÓ¢ÔiÛÑÍ
ÛÑÝºËQÍ�Î«ÛÑçºÌQÔiÎ«ÛÑÙIÍ¢ÔiÍºÝ·á(ËQÐ
åÜÙiØ«Ý±ËQè�ÎNØ«ÔiÌ1ÎNÛÑÍºÚ/ã3ítÍ·Þ�àºÎ«àºØ�Ë
ÒDåâË¸å¸ÛÑÏÑÏºÕ«Î«àºÝqÐ&×ºÙgå¬Î«ÙkØ«Ë1Ó¢ÙgßiË
ÛÑÍºÌQÙiØ«Ø«ËQÌ1ÎYåâÙiØ«ÝºÕ3Þ�Ø«ÙiÓ�ËQè�Î«Ø«ÔiÌQÎ«ËQÝ�áiËQÐ�åâÙiØ«ÝqÕ?ÛÑÍ�ÙiØ«ÝºËQØ?Î«Ù_àqÕ«ËxÙiàºØ3Ó¢ËQÎ«×ºÙ�ÝVÞ�ÙiØ?Õ�ÖAË1ËQÌ�×
Ø«ËQÌ1ÙIÚiÍqÛWÎ«ÛÑÙIÍ:ã½�§ÏÑÕ«Ù/ÒlåÜË²å¸ÛÑÏWÏ§ÌQÏÑÔiÕ«Õ«ÛÑÞ�Ð¬ÍqËQå¸Õ«ÖqÔIÖ/ËQØ¡ÔiØ«ÎNÛÑÌQÏÑËQÕ�ÛÑÍ�Î«Ù6Ì1ËQØ«Î«ÔiÛWÍ³ÝºÙiÓ¢ÔiÛÑÍ
ÔiàºÎ«ÙiÓ¢ÔiÎNÛÑÌQÔiÏÑÏWÐ�ã

Þ � È�� ¾ÀÂc� Üu��ÄdßÝ� ��¾À¿�Ç
ê¸×qËkÔiàºÎ«×ºÙiØ«Õ¸åÜÙiàºÏÑÝ�ÏWÛÑáiË-Î«Ù±Î«×ºÔiÍºá�Þ�ÙiØlÖ/ËQØ«Ó¢ÛÑÕ«Õ«ÛÑÙiÍ¡ÎNÙ·àºÕ«ËkÍºË1å¸Õ«ÖºÔiÖ/ËQØ_ÔiØ«Î«ÛWÌ1ÏWËQÕ

û²ÔiÛÑÍºÛÑÌ�×ºÛ � ×qÛWÓ±éºàqÍ�ÔiÍºÝ¬Î«ÙUàqÕ«Ë�Ø«ÔIÝqÛWÙdÍºË1å¸Õ!Ð
ÔIÖqÔiÍ�ölØ«ÙiÔIÝqÌQÔiÕ«Î«ÛÑÍºÚao:ÙIØ«Ö/ÙiØ«ÔiÎ«ÛWÙiÍ
ë°¹_ä�Ê�ìNã<ê¸×ºË^ÔiàºÎ«×ºÙiØ«Õ·åâÙiàqÏWÝdÔiÏÑÕ«Ù�ÏWÛÑáiË^Î«Ù²Î«×ºÔiÍºá�Î«×ºË¢ÔiÍqÙIÍ�Ð�Ó¢ÙiàºÕVØ«Ë1ß
ÛÑËQåÜËQØ«ÕVÞ�ÙiØ
Î«×ºËQÛÑØâßDÔiÏWàqÔiéºÏÑË¶ÌQÙiÓ¢Ó¢ËQÍ�Î«Õgã?ê¸×ºÛÑÕÜåÜÙiØ«á±åÜÔiÕïÖqÔiØ«ÎNÛÑÔiÏWÏÑÐ¢Õ«àºÖqÖ/ÙIØ«Î«ËQÝ^é�Ð±Î«×ºË_êzËQÏÑËQÌ1ÙIÓ¢ò
Ó±àºÍºÛÑÌQÔiÎ«ÛÑÙIÍqÕ=�§ÝºßDÔIÍqÌQËQÓ¢Ë1Í�Î.K/ÙiàºÍqÝºÔiÎ«ÛWÙiÍ�ÙiÞ�Ð(ÔiÖqÔIÍ:ã

Á�à�áÒà�â,àäã�åxàäæ
÷Ñø�úäÐoã û²ÌQü-ÙIÍqÙiàºÚi×3Ò!ÊLã ¹§Ú/Ò � ã Ð(ËQÔiÍqØ«ËQÍºÔiàºÝ:Ò&ä¢ã�çÜÛÑÕ«×�ÔiÍqÝèÐ<ã Ê·ã Ê_ÙI×qÏWÛÑÌQË1á<Òé�i�§Öºò
ÖºØ«ÙiÔiÌ�×ºËQÕ\Î«ÙVêzÙIÖqÛWÌ¸ítÝºËQÍ�Î«ÛÑçºÌQÔiÎ«ÛWÙiÍ^ÙiÍ·Î«×ºË � å¸ÛWÎ«Ì�×�é/ÙiÔIØ«ÝÌo:ÙiØ«ÖºàºÕÂ�AÒIÛÑÍÑêäë*ìlílî_ìðï
ñWòQó!ôQô�êéõ ö~÷�ølìÒù¬ú/û!ülýiÒ�ÖºÖ:ã �iýi�iòþ�iýiýAÒ<øÍnini�/ã

÷ ùiúäÊLã ÿ\ÙIá(ÙIÛ:ÔiÍqÝ²ê&ã Ê-ÔDåâÔi×ºÔiØ«Ô�ÔiÍºÝ � ã ükÙiÕ«×qÛWÎ«Ô/ÒØ�iê:ÙiÖqÛWÌ·ítÝºËQÍ�Î«ÛÑçºÌQÔiÎ«ÛWÙiÍvÙIÞ,¹§ËQå¸Õ
� Ö/ËQË1Ì�×�àºÕ«ÛÑÍºÚ·õdÙiØ«Ý^o:Ù
Ù
Ì1ÌQàºØ«Ø«Ë1ÍºÌQË � ÎNÔiÎ«ÛÑÕ«Î«ÛWÌ1Õ��/Ò�ÛÑÍ½ÿQüjí������°í��Òù	�äü�
WìÒë�?ìðï�ñ����
ñWò��Xô�ê�ö����ºý����IÒ�ÖºÖ3ã�Îiø�òjÎ�ý/Ò?øÍn�n¶Îiã

÷ �iúkê&ã û²ÔiÎ«Õ«àºÙiáDÔ/ÒlÊLã�OÜ×�ÎNÕ�àºá�ÛrÒgê&ã û²ÙiØ«ÛrÒ � ã K/àqØ«àºÛ�ÔIÍqÝqÊ�ã � ×ºÛÑØ«ÔiÛrÒ���Ð
ÔIÖqÔiÍºËQÕ�Ë6�YÔiØ«ÚiËQò
�\Ù
ÌQÔiéºàqÏWÔiØ«Ðéo:ÙiÍ�ÎNÛÑÍ�àºÙiàqÕ«ò � Ö/ËQË1Ì�×VÊ¶ËQÌQÙiÚiÍºÛÑÎ«ÛÑÙIÍ��_Õ�ÛWÍqÚlÔ§öÜàqÕ«ÛÑÍºËQÕ�Õ«òþ¹§ËQå¸Õ«ÖqÔiÖAË1Ø
o:ÙiØ«ÖºàºÕÂ�/Ò�ÛÑÍCê�ë*ì�í�î,ìðï=ñWò�ô��Eê´õ ö����FìÒù ú/û!ü�ýiÒ
ê¸×%�§ùi�Üøiã P/Ò<øÍniniP/ã

÷ �iúköVã ölÔiá
ÛÑÕgÒ � ã�o:×ºËQÍ:Ò � ã çÜÙiÖqÔIÏÑÔiá
Ø�ÛWÕ«×qÍºÔiÍ3Ò Ê±ã�çÜÙiÖºÛÑÍºÔiÎ«×3Ò
� ã û²ÔiËQÕ¶ÔiÍºÝC�Üã � ÏÑÏWÐ�Ó¢ËQÍqÔIá(ÙIÕDÒ/�IêzØ«ÔiÍºÕ�ÌQØ«ÛÑÖºÎ«ÛWÙiÍ¡ÙiÞ3ölØ«ÙIÔiÝqÌQÔiÕ«Î=¹§ËQå¸Õ¶ò � Ð
Õ«Î«ËQÓ
Ê¶ÙiéºàqÕ«Î«ÍºË1Õ«Õ¸ítÕ«Õ�àºËQÕâÔiÍqÝÑ�§ÝºÔiÖqÎNÔiÎ«ÛÑÙIÍ�êzËQÌ�×qÍºÛÑð
àqËQÕ��/ÒIÛÑÍCê�ë*ì�í�îfìðï=ñ%ò%ó!ôQô�ê´õ ö��iÒ
ÖºÖ:ã niP��/ø�þ��/ÒÑøÍninØÎiã

÷ �iúäK¶ã Ê-àqéºÔiÏWÔ/Òiê&ã �§ÍºÔiÕ«Î«ÔiÕ«ÔiáiÙiÕgÒDä¢ã Ð(ÛÑÍ3Ò��Üã ¹_ÚiàºÐ(ËQÍ·ÔiÍºÝLÊ±ã � Ì�×�åâÔiØ«Î«î
Ò��iê:Ø«ÔiÍqÕ«ÌQØ«ÛÑéºò
ÛÑÍºÚLÊ¶ÔiÝºÛÑÙ!¹§ËQå¸Õ��/Ò�ÛWÍ	êäë*ìlílîfìðï�ñWò�ô���êéõ ö����FìÒù¬úWûhülýiÒÒK/Ø��¢øÍ�Üøiã �/Ò<øjniniP/ã

÷ Piúkÿ¢ã � àºîQàqá
ÛtÒ/K¶ã K/àºá�àºÓ¢ÙiÎ«ÙVÔIÍqÝ^ÿ¢ã � ËQá�ÛWÚiàqÌ�×ºÛtÒi�iõdÙiØ«Ý � Ö/ÙiÎNÎ«ÛÑÍºÚ&ÙiÞ3Ê¶ÔiÝºÛÑÙq¹§ËQå¸Õ
éºÔiÕ«Ë1ÝµÙiÍóêzÙIÖqÛWÌ�ítÝqËQÍ�ÎNÛÑçqÌQÔiÎNÛÑÙiÍ�ÞCÙIØ � Ö/ËQËQÌ�×¹Ê¶ËQÌQÙiÚiÍºÛÑÎ«ÛÑÙIÍQ�/Ò�ÛÑÍ<êäë*ìlílî	ìðï
�xó����Eêäö��iÒ�ÖºÖ3ã �iþiP��i�/øiøiÒYøÍnin¶ÎIã

÷�Î�úkÿ¢ã � àºîQàqá
ÛAÔiÍqÝÌo¸ã K/àºØ«àqÛWÌ�×qÛºÔiÍºÝ � ã ítÓ¢ÔiÛtÒ�� � Ö/ÙiáiËQÍ´Ð(ÔiÖqÔIÍqËQÕ«Ë � ËQÍ�Î«ËQÍqÌQËÜÊ_ËQÌQÙiÚiò
ÍºÛÑÎ«ÛWÙiÍ\�_Õ�ÛWÍqÚ±ükËQÖ/ËQÍqÝºËQÍqÌQÐLÊ¶ËQÏÑÔiÎNÛÑÙiÍºÕ�×ºÛÑÖ�å¸ÛWÎ«× � Ð
Õ«Î«ËQÓ¢ÔiÎ«ÛÑÌQÔiÏ � Ë1Ó¢ÔIÍ�Î«ÛÑÌéo:ÔiÎ«ò
ËQÚiÙiØ«Ð/�AÒºÛÑÍ�ÿQë ����!jî?ìðï�ñ"�Hñ%ò#�%$	���'&(��ñ�ñ*)?ølìÒù ú/û!ühýÒýiÒ(ÖºÖ3ã ùiùiP��iò¥ùiù¶ÎÍ�/Ò?øÍn�ni�/ã

÷ ýiúkÿ¢ã ûvÔiÎNÕ�àºÓ¢ÙiÎNÙ/Ò � ã Ê-àqØ«ÙI×qÔiÕ«×ºÛtÒDê&ã �§Î«Õ«àqØ«ÙAÒgä¢ã êzÔiËQá�Û(ÔiÍºÝ·û¬ã ¹§ÔiÚIÔiÙ/Ò��iÐ(ÔiÖqÔIÍqËQÕ«Ë
û²ÙiØ«Öq×ºÙiÏWÙiÚiÛÑÌQÔiÏ,�_ÍqÔIÏÑÐ�Õ«ÛÑÕ � Ð
Õ«Î«ËQÓ�ÐÒ�§û	��¹ôû²ÔiÍ�àºÔiÏ��AÒ_��¹§ÔiÚiÔiÙÌ�3ÔIé:ãØÊ�ÐiÙiÎNÙ
�§ÍºÛÑßiËQØ«Õ�ÛWÎ ÐA�/Ò<øÍn�ni�/ã


