
� � � � � �����	��
 ���� ������������� � ���������! #"$ %�&� ' �(
)��� �&�
*  ,+-�.�/�	�0��� 1 ���0
2"$�3����


4357685:976<;#=8;#>@?BACED)F7;#GH;#GJI8;LK�;:?EM0;#G7>�NO?:PRQTS#GH;#GH;#68;LK%;#GH;
AU9BQTQTVWFX;#G7>.Y)Z[=8Z]\#G.^_;,`\�68;,a<\#6bK

D)Qc9H;#6da<efQTG%a/\#gihj\�e�9:5:a<Qc6OAkVTZ]QcG7VTQ$;#G:>XlmG7S�Z[G7QTQc68Z[G7S
n G7>7Zo;,G n G:=ba<Zpa<5:a8Qq\#gsr_QTVWF:G7\�t]\#S#K	uX;#>:6<;#=cCBhjF7QTG7G7;#Z@vxw�y�yzy�{�w n G7>7Z];

l|e�;#Z[t~}x��S#57685@CH>:FH;#G�5@C7K�QcS�GH;U�,�)Vc=T?�Z]Z[a8e�?�QT6bG7QcaT?�Z[G

�R���������L�8�R���,�����E�����c�����T�����~���T ¡�i�R�£¢d¤b�~¥�¦|�� §�c¢©¨«ª�¢d�¬��[�£®����~���T ¡���W¯x�p�c���°<���s±²�c�b�o�<±~ [���²���� ¡�³±~��T�����~���T H���/ §�T�´�p�c���±²�/����¯b�L�8¥ µ¶~·| §�T�´¸:�d·R¢oª´¨W����¦��c�c�d�²�º¹��§��¯x §�T�´¥ ����¯b»����� ¡�³±¬±²¢d�T [���T B¢]ª´ §�T�´�²�º¯8®�L�8¥�¼´½U�[�T�² ¡�o�8¥,±²¢���¾¿±~�p���T ¡�B §�c�b :�b��@¸��³¨<�~¥ ·m��¦�£¥º¢b·<��¨m�d�#ª����d ¡»�����ª~¢b�À�b»� p¢b¦i�b ¡�³±Á�³�c���°<���À���±�¢�¯b�T�� ¡�¡¢b�Â p�b�o°dµi±�¢b�c p�b���z±�¢b�c���³¨W����8¶�¥���³�c���±²�����©ª�¢d��¦i�b ¡�³¢b�������<¨8¨b�� ¡�³¢b�� p¢Ã §�T�O�³�c���©°<���)���©ª~¢b��¦i�b ¡�³¢b�cµ�d�£¨À�c���£±²�j¨<¢/�£¢b �W��¯���¥ ��¯���  §�T�j¥º�b ¡ [����¼z�,�c�_�L�¢²��¢b�~��¨2¦|�� §�c¢©¨�§�R¶²�d���¨)¢d�¿»�������¯Ä §�c�j¨b� Å�������L±��À¶²�� ¡¸:�����Â�8¥�¥Æ®º��¢8¥��R�³�c�±~ ¡��q¨b»T� p¢i����¯��T���s¢b�o¨W���¬�b�£¨R¥º¢b¸:���s¢d�¨W���s¢oª´¥ ������b�H�L��¨b�³±~ ¡�³¢b�)�b�£�b¥ ·b�����~¼Ç ���� ¡���¡¶~»� ¡�¡¢b��¢oªj §�T�´ª©��b ¡»����/¤b�±~ p¢b�²�À���È §�c�À¦¬»c¥  ¡��®]¨b�§¦|���T���³¢d�£�8¥ª����d ¡»���2�³���<±²�2���/±����T ¡»���¨È¶~·¿��¦��£¥º¢d·b���W¯¿�b»� p¢©�b����¢©±~�³�b ¡�§¤b�Ä����»�®�o�8¥T�£�� ¡¸:¢d��°¬¦m¢©¨<�~¥ ��¼:Éf�³�c���©°<�������±�¢�¯b�T�§ ¡�³¢b�Á��·d�² [��¦����E¨W��¤b�~¥º¢²�c��¨»������W¯_ §�T���T�¢���¢b�~�¨¬¦m�� §�c¢©¨s¢oªJª©��b ¡»������Êb ¡��<±~ ¡�³¢d�Tµ%¸��c¢b�~�k�c���§ª�¢b��®¦i�b�£±²�7���7��¤d�8¥ »c�b [�¨¬�©¯<�d���T�� J §�c�b %¢]ª: §�T�H��·d�� [��¦	¶²�d���¨_¢b�|±²�[�L�� ¡��b¥±�¢���¾¿±~�p���T ¡�~¼¬�,�T�E±�¢b¦��L¥���¦|���T p�d��·´�£�d ¡»����¢oªB��¤©�³¨W���L±²�¨b»T�E p¢@ §�T��T�¢���¢b�~�¨7ª©��b ¡»���B���H�b¥ �~¢¬�Ê<�b¦¬�����¨bµ,�~¢_�b�7 p¢«��¦�L�¢b¤b�H §�T��¢b¤b���o�8¥�¥��·d�� [��¦��c���§ª�¢b�²¦m�b�L±²�©¼
Ë�Ì n G�a868\k>757V�a<Z]\#G

Í@Î�Ï_ÐcÑ£Ò�ÏbÓ�Ô�Õ§Ö�Ï´Ð�×kØ�Ù£Ô~Ð�ÚÀØWÔ~Õ§Ó´Û�Ü#ÏbØ�ÝcÏdÞÞ�Ï8Ó�Ð�ßcà�Õ�Ô�Õ§Ð�àÔ~Ø�Û�ÝsÕ§Û�Ô�Ð_Þ~ÏbÓdÐ�ßcà�Õ�ábÏHØ«Ü,ÏbÞ~Û�Ð�à|Û�Ð�â§Ïdâ§ãsÑJØ�Û�ÏbäiÐcàmÎ�Õ§Û©å<ÎJÏdÞ�ÖcÐ�Õ�Ó�Ï�æÑTã�ØÂÚÀØcÓ�Î�Õ�àJÏ�çéèLÜ#ÏdÏ8Ó�Î.Õ�ÛÄØzÓdÐ�ÚÁÜ#ÐcÛ�Õ�Ô~Ï¿Û�Õ�ßcàJØ�â_Ô�ÎJØ�ÔÄÜ�Þ~Õ�êÚÁØ�Þ�Õ§â§ãzÓdØ�Þ~Þ~Õ�Ï8ÛRë«Õ�Ô�ÎìÕ�ÔÁÔ~Î�Ï)ÚjÏ8Û�Û~Ø�ßcÏ/Ô~ÐÃÑ#Ï3Ó�ÐcàTÖcÏdãcÏbäÂØ�à,äÛ²Ü#ÏbØ�Ý�ÏdÞ$Õ�à£×³ÐcÞ�ÚÀØ�Ô�Õ§Ð�à�çíèLÜ#ÏdÏ8Ó�ÎîÛ²Õ§ß�à,Ø�âRÓdÐ�àLÖ�ÏbãLÛ3Ô�Î�Ï�ÚjÏ8Û�êÛ�Ø�ß�ÏÀÔ~Î�Þ�ÐcÙ�ß�ÎzØ¿Û²Ï8ïTÙ�ÏdàJÓdÏ/Ð�×_Û�Ð�ÙJàJäÂÙ�à�Õ�Ô~Ûxë«Î�Õ�Ó�ÎfØ�Þ~Ï/Ü�Þ~Ð�êä£ÙJÓ�Ï8äìÑTã�Ï�ð�Ó�Õ�Ô�Õ§à�ßÃÔ�ÎJÏ3Ô�Õ§ÚÁÏ3Ö<Ø�Þ�ãLÕ§à�ßÃÖ�Ð£ÓdØ�â@Ô�Þ�Ø�Ó©Ô2Û�ã£Û�Ô~ÏdÚë«Õ�Ô~ÎOØxÔ�Õ§ÚÁÏiÖ<Ø�Þ�ãLÕ§à�ßRÕ§à�Ü�Ù�ÔbçBèLÜ#ÏbØ�Ý�ÏdÞ�êÛ²Ü#ÏbÓdÕ�ñ,Ó¬ÖWØ�Þ~Õ§Ø�Ô�Õ§Ð�àJÛÕ§àÛ²Ü#ÏdÏ8Ó�ÎjÛ�Õ�ßcàJØ�â£Ø�Þ�Ï�ÜJØ�Þ�Ô�â§ã|ä£Ù�Ï�Ô~Ð¬Ô~Î�Ï«Ø�àJØ�Ô�ÐcÚjÕ�ÓdØ�â£ä£Õ�ò�ÏdÞ~Ïdà,Ó�ÏbÛÕ�àfÛ�Ü#ÏdÏbÓ�Î�ê]Ü�Þ~Ð£ä£ÙJÓdÕ�à�ß$Ð�Þ~ßcØ�à,Ûdæ7Ø�àJäzÜJØ�Þ�Ô�â§ãÃä�Ù�Ï/Ô~Ð$Õ�ä£Õ�ÐTÛ²ãLà£êÓ�Þ�Ø�Û�Õ�Ï8ÛÐ�×UÔ~Î�Ï|Û�Ü,Ï8Ø�Ý�ÏbÞbæ�Û�ÙJÓ�Î)Ø�Û«Û�Ü,Ï8Ø�ÝLÕ§à�ßÁÎJØ�Ñ�Õ�Ô~Û«Ø�àJäOÏdÚÁÐ�êÔ�Õ§Ð�àJØ�âBÛ�Ô�ØWÔ~Ï�çÀó�Ð�Ô�ÎÃ×³ÐcÞ�ÚÀÛiÐ�×�ÖWØ�Þ~Õ§Ø�Ô�Õ§Ð�àÈØ�Þ~ÏxÐ�×�Õ§ÚÁÜ,ÐcÞ²Ô�Ø�àJÓdÏÔ�Ð/Ø�Ù�Ô�Ð�ÚÀØ�Ô�Õ�ÓmÛ²Ü#ÏbØ�Ý�ÏdÞ«Þ~ÏbÓdÐ�ßcà�Õ�Ô~Õ�Ðcà2Ô�Ø�Û�Ý�æ�ë«Î�Õ�Ó�ÎOÏbàTÔ~Ø�Õ§â�Û@Ô�Î�Ï×³Ð�â§â�ÐWë«Õ§à�ßiÔ�ÎJÞ�ÏbÏ_Û�Ô~ÏdÜJÛBÕ�à/Ô�Î�Ï´ÚÀØ�Õ�à�æTë«Î�Ïbà/Ø�Ü�Ü�Þ~ÐcØcÓ�Î�Ïbäx×³Þ~Ð�ÚØxÜ,ØWÔ²Ô~ÏdÞ~à)Þ�Ï8Ó�Ð�ßcà�Õ�Ô�Õ§Ð�à2Ü#ÏdÞ�Û�Ü,Ï8Ó©Ô�Õ§Ö�Ïcô
õ ç@ö´ÏdÜ�Þ~ÏbÛ�ÏdàTÔ~Ø�Ô�Õ§Ð�à÷Ð�×øÛ²Ü#ÏbØ�Ý�ÏbÞ²êÛ²Ü#ÏbÓdÕ�ñ#Ó�Ü�Þ~Ð�Ü#ÏdÞ�Ô�Õ§ÏbÛ�Ð�×Û²Ü#ÏdÏ8Ó�Î�Û�Õ�ßcàJØ�â@Ø�à,äÈÔ�Î�ÏbÕ�ÞÁÏdùÀÓdÕ�ÏbàTÔjÚÁÏbØcÛ²ÙJÞ�ÏbÚjÏbàTÔbæEÓ�Ðcâ�êâ�Ï8Ó©Ô~Õ�ÖcÏdâ§ã/ÝLà�ÐWë«àOØcÛ�×³ÏbØ�Ô�Ù�Þ~ÏmÏ�ðLÔ�Þ�Ø�Ó�Ô�Õ§Ð�àú ç@ûqÐLä�Ïdâ§Õ�à�ßiÔ~Î�Ï«Û²Ü#ÏbØ�Ý�ÏbÞ7Ó�Î,Ø�Þ�Ø�Ó©Ô~ÏdÞ~Õ§Û²Ô�Õ�ÓdÛUÞ~ÏdÜ�Þ~ÏbÛ�ÏdàTÔ�Ï8äRÑLãÔ�Î�Ïi×³Ï8ØWÔ~Ù�Þ�ÏmÖcÏbÓ�Ô�Ð�Þ�Û

ü ç«ý¬ÏbÓdÕ§Û�Õ�Ðcà�ÚÁÏ8Ó�ÎJØ�à�Õ�Û�Ú�×³Ð�ÞÁÖ�ÏbÞ�Õ�ñ,ÓdØ�Ô�Õ§Ð�à#åWÕ§ä�ÏdàTÔ�Õ�ñ,ÓdØ�Ô�Õ§Ð�à�æÑJØ�Û�ÏbäOÐ�à)Ô~Î�Ï|Þ~ÏbÛ�Ü,ÐcàJÛ�ÏsÐ�×7Ô�Î�ÏRÛ�Ü#ÏbØ�ÝcÏdÞ«ÚÁÐ£ä£Ïdâk×³Ð�Þ«×³Ï8ØWêÔ�Ù�Þ~ÏbÛ«Õ§àÄÔ�Î�ÏiÔ~ÏbÛ²Ô´Ù£Ô²Ô~ÏdÞ�Ø�àJÓdÏ
è£Ü,Ï8Ø�Ý�ÏbÞþÓ�ÎJØ�Þ~ØcÓ©Ô~ÏdÞ~Õ§Û²Ô�Õ�ÓdÛÿØ�Þ�Ï ÚÀØ�à�Õ�×³ÏbÛ²Ô�Ï8ä Õ�àÑ#Ð�Ô~ÎÂÔ�ÎJÏÄÓ�ÐcÚÁÜ,Ðcà�ÏdàTÔ~ÛxÐ�×´Û�Ü,ÏbÏbÓ�ÎÂÜ�Þ~Ð£ä£ÙJÓ�Ô�Õ§Ð�àzÚÁÏbÓ�Î,Ø�à�Õ�Û²Ú)æà,Ø�ÚÁÏdâ§ã�æ�Ô�Î�Ï«Ïdð£ÓdÕ�Ô�ØWÔ~Õ�ÐcàjÛ�Ð�Ù�Þ�Ó�Ï@Ø�à,äRÔ~Î�Ï«Ö�Ð£ÓbØ�âTÔ�Þ�Ø�Ó�ÔBÛ²ã£Û²Ô�ÏdÚ)ç

�EØ�Þ�Õ�ØWÔ~Õ�ÐcàJÛHÕ§à/Û²Î,Ø�Ü#Ï«Ð�×�Ô�Î�Ï_Ö�Ð£ÓdØ�â£Ô�Þ�Ø�Ó�ÔBØ�Þ~Ï´ÓdØ�Ü�Ô�Ù�Þ~ÏbäjÕ§àÁÔ�Î�Ï×³ÐcÞ�Ú0Ð�×_Þ~ÏbÛ�Ð�àJØ�àJÓ�Ï8ÛdæHØ�àTÔ~Õ�Þ~ÏbÛ�Ð�àJØ�àJÓ�Ï8Û|Ø�à,äfÛ�Ü,Ï8Ó©Ô�Þ�Ø�â@Þ~Ð�â§â�êoÐ�òÓ�Î,Ø�Þ�Ø�Ó©Ô~ÏdÞ~Õ§Û²Ô�Õ�ÓdÛbæ%ë«Î�Õ§â�ÏjÔ~Î�ÏÀÏ�ð�Ó�Õ�Ô~Ø�Ô�Õ§Ð�àÈÛ²ÐcÙ�Þ�Ó�ÏjÕ§ÛmÓ�ÎJØ�Þ~ØcÓ©Ô~ÏdÞ�êÕ§ádÏ8ämÑLã_ÖcÐ�Õ�Ó�ÏEÜ�Õ�Ô~Ó�Îkæ8ßcâ�Ð�Ô²Ô�Ø�â�ÖLÕ§Ñ�Þ~Ø�Ô�Õ§Ð�àJÛkØ�àJämÛ�Ù�Ü�Þ�Ø�Û�ÏdßcÚjÏbàTÔ~Ø�â×³Ï8ØWÔ~Ù�Þ�Ï8Û2Û�ÙJÓ�Î.Ø�Û2Õ�àTÔ~Ð�àJØ�Ô�Õ§Ð�à�æ´ä£ÙJÞ~Ø�Ô�Õ§Ð�à�æ«Û²Ô�Þ~ÏbÛ~Û2Ø�à,ä�Ó�ÐcØ�Þ²êÔ~Õ§ÓdÙ�â�ØWÔ�Õ§Ð�àkç���Ï8ØWÔ~Ù�Þ�Ï8ÛRÏdðLÔ�Þ�Ø�Ó©Ô~ÏbäÃ×³Þ~Ð�Ú�Û²ÎJÐ�Þ�Ô²ê]Ô�Õ§ÚjÏOØ�àJØ�â�ã£Û�Õ§ÛÔ~ÏbÓ�Î�àJÕ§ïTÙ�Ï8Û7Ü�Þ�ÐWÖLÕ�ä£Ï�Þ�Ï8Ø�Û�Ð�àJØ�Ñ�â�Ï�Ø�Ü�ÜJÞ�Ð<ð£Õ§ÚÁØ�Ô�Õ§Ð�àmÔ~ÐiÑ,Ð�Ô�ÎxÔ�Î�ÏÓdÐ�ÚÁÜ#Ð�à�ÏbàcÔ�Û:Ð�×#Û�Ü#ÏdÏbÓ�ÎxÜ�Þ~ÐLä�ÙJÓ©Ô~Õ�ÐcàRÚÁÏbÓ�ÎJØ�à�Õ�Û²ÚîØ�àJäRØ�Þ�ÏÞ�Ïbâ�êØ�Ô�Õ§Ö�Ïbâ�ãOÏbØcÛ²ãÄÔ�ÐÄÏ�ðLÔ�Þ�Ø�Ó�Ôbç��_ÏdàJÓdÏ�æ#Ô�Î�Ïbã3Ø�Þ~Ï|ë«Õ§ä�Ïdâ§ãOÙ,Û²Ï8ä)×³Ð�ÞÛ�Ü#ÏbØ�ÝcÏdÞ@Þ~ÏbÓ�Ðcß�à�Õ�Ô�Õ§Ð�àkæTÙJà�â�Õ§Ý�ÏmÛ�Ù�Ü�Þ�Ø�Û�ÏdßcÚjÏbàTÔ~Ø�â,×³ÏbØ�Ô�Ù�Þ~ÏbÛÔ~ÎJØWÔØ�Þ�ÏÄä£Õ�ù/ÓdÙ�â�ÔxÔ�ÐÃÓ�ÎJØ�Þ�Ø�Ó�Ô�ÏdÞ~Õ§ádÏÀØ�àJäÈÞ~ÏdÜJÞ�Ï8Û²ÏbàcÔxë«Õ�Ô~ÎzÏ�ð£Õ�Û�Ô~Õ�à�ßÔ~ÏbÓ�Î�àJÕ§ïTÙ�Ï8Ûdç èLÎ�ÐcÞ²Ô�ê[Ô~Õ�ÚÁÏ�� õ	� ê ü
� ÚÀÛ�� Ø�àJØ�â§ã£Û²Õ�Û Ð�×�ïcÙ,Ø�Û�Õ�êÛ²Ô~Ø�Ô�Õ§Ð�àJØ�Þ�ãRÞ�Ïbß�Õ§Ð�àJÛ7Ð�×%Û�Ü#ÏdÏbÓ�ÎÁÕ�ÛEÜ#ÏdÞ�×³Ð�Þ~ÚÁÏbäxÔ�Ð|Ø�Ü�Ü�Þ~Ð<ðLÕ§ÚÀØWÔ~ÏÔ~Î�ÏÂÛ²Ü#ÏbÓ�Ô�Þ�Ø�âsÞ�Ï8Û²Ü#Ð�à,Û²Ï¿Ð�×|Ô~Î�ÏÈÖ�Ð£ÓdØ�â_Ô~Þ~ØcÓ©Ôbæ¬ÏdÕ�Ô�Î�ÏbÞ)ÑTã�ä£Õ�êÞ~ÏbÓ�Ô�â§ã2Ó�ÐcÚÁÜ�Ù£Ô�Õ§à�ßÁÔ~Î�Ï|ý_Õ�Û~Ó�Þ~Ï�Ô�Ï�JÐ�Ù�Þ~Õ�ÏbÞ´ÍkÞ�Ø�à,Û�×³ÐcÞ�Ú��[ý��7Í��Û�Ü#ÏbÓ©Ô~Þ�ÙJÚOæ£ÐcÞÙ,Û²Õ§à�ßjâ�Õ§à�ÏbØ�Þ@Ü�Þ�Ï8ä£Õ�Ó©Ô�Õ§Ð�à���������Ø�àJØ�â�ã£Û�Õ§ÛBë«Î�Õ§Ó�ÎÜJÞ�ÐWÖLÕ�ä£ÏbÛ¬Ø�àqØ�â§â�ê]Ü#Ð�â§ÏRØ�ÜJÜ�Þ�Ð<ð£Õ§ÚÀØWÔ�Õ§Ð�à)Ð�×:Ô~Î�ÏxÛ�Ü#ÏbÓ©Ô~Þ~Ø�âkÏbàTÖcÏ�êâ§Ð�Ü#Ï�ç��ÏbÜJÛ²Ô�Þ�Ø�âÓdÐLÏ�ù/Ó�Õ§ÏdàTÔ~Ûxä£ÏdÞ~Õ§Ö�Ïbä¿×³Þ~Ð�ÚþÔ�Î�ÏOý��7Í Û�Ü,Ï8Ó©êÔ~Þ�ÙJÚ Ð�ÞEÔ~Î�Ï¬Ø�â�â�êoÜ,Ðcâ�Ï����zÛ�Ü,Ï8Ó©Ô~Þ�Ù�Ú Ø�Þ�Ï´ë«Õ�ä£Ïbâ�ãÁÙJÛ�Ïbä/ØcÛE×³Ï8ØWêÔ~Ù�Þ~ÏbÛ«×³ÐcÞ_Û�Ü,Ï8Ø�Ý�ÏbÞ´Þ~ÏbÓ�Ðcß�à�Õ�Ô�Õ§Ð�à�� õ�� � ú�� ç��´ÐWë�ÏdÖcÏdÞ8æLÔ�Î�Ï8Û²Ïm×³Ï8ØWêÔ~Ù�Þ~ÏbÛkÓdÐ�àTÔ~Ø�Õ�àiÕ§à£×³Ð�Þ~ÚÀØWÔ~Õ�Ðcà|Ø�Ñ#Ð�Ù£Ô�Ô~Î�ÏBÛ�Ü,Ï8Ø�ÝcÏdÞkØcÛ�ë�Ïdâ§âcØ�Û%Ô�Î�Ïâ§Õ§à�ß�Ù�Õ�Û²Ô�Õ�ÓÀÚÁÏbÛ~Û�Ø�ß�Ï�æUØ�àJäÃÎ�ÏbàJÓ�Ï2ä�Ð3à�Ð�Ô|Î�Õ§ß�ÎJâ�Õ§ß�ÎTÔRÛ�Ü,Ï8Ø�Ý�ÏbÞ²êä�ÏdÜ#ÏdàJä£ÏbàTÔ_Ü�Þ~Ð�Ü#ÏdÞ�Ô�Õ§ÏbÛbçû3ÏdÔ�Î�Ð£ä�Û¬ÑJØcÛ²Ï8äÄÐcà$Û�Ü,Ï8Ø�Ý�ÏbÞ²êÛ�Ü,Ï8Ó�Õ�ñ,ÓsÚÁØ�Ü�Ü�Õ§à�ß/Ð�××³Ï8ØWÔ~Ù�Þ�Ï8ÛEÎJØ<ÖcÏ«Ñ,ÏbÏdà2Ø�Ô²Ô~ÏdÚÁÜ£Ô�Ï8äjÔ�ÐRÓbØ�Ü£Ô~Ù�Þ~Ï_Û²Ü#ÏbØ�Ý�ÏbÞ²êÛ²Ü#ÏbÓdÕ�ñ#ÓÕ§à£×³ÐcÞ�ÚÀØWÔ~Õ�Ðcà�æHÑLãÈÚÁØ�Ü�Ü�Õ§à�ßÈØ$Û�Ï�ÔxÐ�×´×³ÏbØ�Ô�Ù�Þ~ÏbÛRÔ�Î,ØWÔjÓ�Î,Ø�Þ�Ø�Ó©êÔ~ÏdÞ~Õ�ábÏiâ�Õ§à�ß�ÙJÕ§Û²Ô�Õ�ÓmÓ�ÐcàcÔ~ÏdàTÔbæLÔ~ÐÀØjÛ�Ï�Ô«Ð�×U×³Ï8ØWÔ�ÙJÞ�Ï8Û@ÎJØ<ÖLÕ�à�ßjÑ#Ð�Ô�Îâ§Õ§à�ß�Ù�Õ�Û²Ô�Õ�Ó2Ø�à,äzÛ²Ü#ÏbØ�Ý�ÏbÞ²êÛ²Ü#ÏbÓdÕ�ñ#ÓÁÕ�à£×³ÐcÞ�ÚÀØ�Ô�Õ§Ð�à�ç��&ÚÀØ�Ü�ÜJÕ�à�ß×³Þ~Ð�Ú Ø2â�ÐWë �"!#�_Ð�Þ�ä£ÏdÞ¬Ü,ÏbÞ~ÓdÏdÜ£Ô~ÙJØ�â:â�Õ§à�Ï8Ø�ÞsÜ�Þ�Ï8ä£Õ�Ó©Ô�Õ§Ö�Ï$���%���%�ÚÁÐ£ä£Ïbâ@Ô�ÐÂØÃÎ�Õ�ßcÎ&� õ(' �|ÐcÞ~ä£ÏbÞ)�*���éÚÁÐ£ä£Ïdâ«Õ�ÛÀä£Õ�Û�ÓdÙJÛ�Û�ÏbäfÕ�à
� ü+� ç �´àJÐ�Ô�ÎJÏdÞ)Ï�ð£Ü#ÏdÞ~Õ�ÚÁÏdàTÔ)ÏdÚÁÜ�â§ÐWã�Ï8ä ×³ÏdÏ8äL×³Ð�Þ~ë�Ø�Þ~ä àJÏdÙ�Þ�Ø�â



à�Ï�Ô�ë�Ð�Þ~Ý£Û_Ô~Ð3ÓdØ�Ü�Ô�Ù�Þ~ÏjÔ�Î�ÏÁÚÀØ�Ü�ÜJÕ�à�ß)Ñ#Ï�Ô�ë�ÏdÏbàÃÓdÏdÜJÛ²Ô�Þ�Ø�â�Ûmä£Ï�êÞ�Õ§Ö�Ï8ä)×³Þ�ÐcÚ&â§ÐWë ��� �«ÐcÞ~ä£ÏbÞ�� �.Ø�àJØ�â�ã£Û�Õ§Ûbæ,Ø�àJä)Ô~Î�ÐcÛ�Ïxä£ÏbÞ�Õ§Ö�Ï8ä×³Þ�ÐcÚ�ÎJÕ�ßcÎ � õ<ú �iÐcÞ~ä£ÏbÞ � �(Ø�à,Ø�â§ãLÛ�Õ�Û � '
� çÃÍ@Î�Ï2ÐcÑ£Ò�ÏbÓ�Ô�Õ§Ö�Ï/Ð�×Ô�Î�Ï|ÜJÞ�Ï8Û²ÏbàcÔ_Û²Ô�Ù,ä£ã2Õ�Û@Ô�ÐÀÜJÞ�ÐcÜ,ÐTÛ²ÏmØj×³ÏbØ�Ô�Ù�Þ~ÏiÔ�Î,ØWÔ_Î�Õ§ß�ÎJâ�Õ§ß�ÎTÔ~ÛÔ�Î�ÏjÛ²Ü#ÏbØ�Ý�ÏdÞ�êä£ÏdÜ#ÏdàJä�ÏdàTÔ«Õ�à£×³ÐcÞ�ÚÀØ�Ô�Õ§Ð�àqÓ�ÐcàTÔ~Ø�Õ§à�Ï8äÄÕ§à)Ô�ÎJÏRÛ²Õ§ß�êàJØ�â:ÑLãOä£ÏbÏdÚÁÜ�ÎJØcÛ²Õ§ádÕ§à�ß/Õ§à£×³ÐcÞ�ÚÀØWÔ~Õ�ÐcàqÛ²Ü#ÏbÓdÕ�ñ#ÓmÔ�Ð/Ô�Î�ÏÁÛ²Ü#ÏdÏ8Ó�ÎÛ²ÐcÙ�àJä%çÂÍ@Î�ÏÄ×³ÏbØ�Ô�Ù�Þ~Ï2Õ�ÛjÑJØ�Û�ÏbäÂÐcàzÔ~Î�ÏOä�Õ�ò�ÏdÞ~ÏdàJÓdÏ2Ñ#Ï�Ô�ë�ÏdÏbà
��� Û²Ü#ÏbÓ�Ô�Þ�ØÁä£Ù�ÏiÔ�ÐÀÎJÕ�ßcÎ�ÏdÞ«Ø�à,äÄâ§ÐWë�ÏdÞ@Ð�Þ�ä£ÏdÞ«Ø�àJØ�â§ã£Û²Õ�ÛdçÍ@Î�Ï/ÜJØ�Ü,ÏbÞxÕ�ÛRÐcÞ�ßTØ�à�Õ§ádÏ8äÈØ�Ûm×³Ðcâ�â§ÐWë´Ûbç¿èLÏbÓ�Ô�Õ§Ð�à����Ü�Þ�ÐWÖLÕ�ä£ÏbÛBØ�àÁÐWÖ�ÏbÞ�ÖLÕ§ÏdëfÐ�× ���zØ�àJØ�â§ã£Û²Õ�Û7Ð�×�Û�Ü,ÏbÏbÓ�Î�æTë«Î�Õ§â�Ï¬è£ÏbÓ©êÔ�Õ§Ð�à������|Ü�Þ~Ð�Ü#ÐcÛ�ÏbÛxØ)×³ÏbØ�Ô�Ù�Þ~Ï/×³ÐcÞxÎJÕ�ßcÎ�â�Õ§ß�ÎTÔ~Õ�à�ßqÔ�Î�Ï)Û²Ü#ÏbØ�Ý�ÏbÞÓ�ÎJØ�Þ�Ø�Ó�Ô�ÏdÞ~Õ�Û�Ô~Õ§ÓbÛiÜ�Þ�Ï8Û²ÏbàTÔ|Õ�àÈÔ~Î�Ï2Û�Ü,ÏbÏbÓ�ÎÂÛ²Õ§ß�à,Ø�â]çOèLÏ8Ó©Ô�Õ§Ð�à�� �ä£ÏbÛ~Ó�Þ~Õ�Ñ#ÏbÛsØ�Ù�Ô�ÐcØcÛ�Û�Ð£Ó�Õ�ØWÔ~Õ�ÖcÏmà�ÏdÙ�Þ�Ø�âUà�Ï�Ô�ë�Ð�Þ~Ý��������	���_ÚÁÐ£äLêÏdâ�ÛB×³ÐcÞ«ÓdØ�Ü�Ô�Ù�Þ~Õ�àJß|Ô�ÎJÏsä£Õ�Û²Ô�Þ~Õ�Ñ�Ù�Ô�Õ§Ð�à2Ð�×�×³ÏbØ�Ô�Ù�Þ~ÏsÖ�ÏbÓ�Ô�ÐcÞ~Ûbç7è£ÏbÓ©êÔ�Õ§Ð�à �ìÐ�Ù�Ô�â§Õ�à�Ï8ÛUØsÛ�Ü,Ï8Ø�Ý�ÏbÞkÖcÏdÞ~Õ�ñ,ÓbØWÔ~Õ�Ðcà|Û²ã£Û²Ô�ÏdÚ ÑJØcÛ²Ï8ä|ÐcàmÔ�Î�ÏÜ�Þ�ÐcÜ,ÐTÛ²Ï8ä)×³ÏbØ�Ô�Ù�Þ~Ï�æ�ë«Î�Õ§â§ÏÁèLÏ8Ó©Ô~Õ�Ðcà �	�_ä�Õ§Û~Ó�ÙJÛ~Û�ÏbÛ_Ô�Î�ÏjÜ,ÏbÞ²×³ÐcÞ²êÚÁØ�àJÓ�ÏÐ�×LÔ�ÎJÏÛ�ãLÛ²Ô�ÏbÚ)çUÍ@Î�ÏBÛ²Ô�Ù,ä£ãiÕ§Û:Û²ÙJÚjÚÀØ�Þ�Õ§ádÏ8äiÕ�àRèLÏ8Ó©Ô~Õ�Ðcà
�	���©ç

Ë8Ë�Ì ^´Z[G7QL;,6�
|6bQT>7Z[Vca8Z]\�G�OG7;#t[Kk=8Z[=À\#giAU9QcQTVWF
��Õ§à�ÏbØ�Þ@Ü�Þ�Ï8ä£Õ�Ó©Ô�Õ§Ð�àOØ�àJØ�â�ã£Û�Õ§ÛÐ�×7Û²Ü#ÏdÏ8Ó�ÎÄÛ�Õ�ßcàJØ�â�Ü�Þ~Ï�êä£Õ§Ó�Ô~Û7Ø¬ß�Õ§Ö�ÏdàxÛ²Ü#ÏdÏ8Ó�ÎxÛ~Ø�ÚÁÜ�â§Ï�Ø�ÔkÔ�Õ§ÚÁÏ��2Ø�Û:Ø_â§Õ§à�ÏbØ�ÞUë�ÏdÕ§ß�ÎTÔ�Ï8äÛ²Ù�Ú&Ð�×:Ô�Î�ÏmÜJÞ�ÏbÖTÕ§Ð�Ù,Û��3Û~Ø�ÚÁÜ�â§ÏbÛbæ

�� ������� ��
������� �

� ��� ��! �

ë«Î�ÏdÞ~Ï �� �����jÕ§ÛjÔ~Î�Ï3Ü�Þ~Ïbä£Õ�Ó©Ô~ÏbäìÛ�Ø�ÚÁÜ�â�Ï3Ø�ÔjÔ~Õ�ÚÁÏqØ�ÔjÔ~Õ�ÚÁÏ"�Hæ
� ������Õ§ÛÔ~Î�Ï|Û²Ü#ÏdÏ8Ó�ÎOÛ~Ø�ÚÁÜ�â§ÏiØWÔ@Ô�Õ§ÚÁÏ#�Hæ�Ø�àJä

� ��$
!%� õ $ ú $'&(&)& �Ø�Þ~Ï¬Ô~Î�ÏmÜ�Þ~Ïbä£Õ�Ó©Ô~Ð�Þ«Ó�ÐLÏdùÀÓdÕ�ÏbàTÔ~Û � * � çÍ@Î�ÏmÜ�Þ~Ïbä£Õ�Ó©Ô~Õ�ÐcàÄÏbÞ�Þ~Ð�Þ,+ ������Õ�Û«ä£Ï�ñ,à�Ïbä)Ø�Û

+ ������� � �����-� �� ����� &
Í@Î�Ï_ÚÁÏbØ�à2Û~ïcÙ,Ø�Þ~Ï´Ð�×%Ô~Î�Ï_Ü�Þ~Ïbä�Õ§Ó�Ô�Õ§Ð�à/ÏbÞ�Þ~Ð�ÞEÐWÖcÏdÞBØ�à2Ø�à,Ø�â§ãLÛ�Õ�Û×³Þ~Ø�ÚjÏiÐ�×-.�Û�Ø�ÚÁÜ�â�Ï8Û@Õ§Û´ß�Õ§Ö�ÏdàOÑLã

/0�21�3 ��
4 �65

+87 �����

û3Õ�àJÕ�ÚÁÕ§ádÕ§à�ß9/�ë«Õ�Ô�ÎÈÞ~ÏbÛ�Ü,Ï8Ó©ÔiÔ�Ð)Ô~Î�ÏÀÛ²ÏdÔ|Ð�×�Ü�Þ�Ï8ä£Õ�Ó©Ô�ÐcÞ|Ó�ÐLÏ�×¡êñ,Ó�Õ§ÏdàTÔ~Û;:
� �=<

Þ~ÏbÛ�Ù�â�Ô�Û´Õ§àqØÀÛ²ÏdÔ_Ð�×>�qà�ÐcÞ�ÚÀØ�â�ÏbïTÙJØ�Ô�Õ§Ð�àJÛbçÍ@Î�ÏÜ�Þ�Ï8ä£Õ�Ó©Ô�ÐcÞÀÓ�ÐLÏ�ù/Ó�Õ§ÏdàTÔ�Û�:
� � <

Ø�Þ�ÏÄÐ�Ñ£Ô�Ø�Õ§à�ÏbäfÑTãzÛ�Ð�â§ÖLÕ�àJßqÔ�ÎJÕ§ÛÛ²ÏdÔ´Ð�×?�3àJÐ�Þ~ÚÁØ�â�ÏbïTÙJØWÔ~Õ�ÐcàJÛbçÍ@Î�ÏÀÖcÐLÓbØ�â7Ô~Þ~ØcÓ©Ô|Û²ã£Û²Ô�ÏbÚ�ÓdØ�àÃÑ#ÏÀÚÁÐ£ä£Ïdâ§ÏbäÈØ�ÛmØ�àØ�â§â�êoÜ,Ðcâ�Ï´ñJâ�Ô~ÏdÞ�ë«Î�ÐcÛ�Ï´Û�Ü,Ï8Ó©Ô�Þ�Ø�â,Þ�Ï8Û²Ü#Ð�à,Û²Ï´Õ�ÛBä�ÏbÛ~Ó�Þ~Õ�Ñ#ÏbäÀÑLãxÔ�Î�ÏÛ²ÏdÔ@Ð�×kÜ�Þ~Ïbä£Õ�Ó©Ô~Ð�Þ@Ó�ÐLÏ�ù/ÓdÕ�ÏbàcÔ�Û�:
� � <

çHÍ@Î�ÏsÜ�Þ~Ïbä£Õ�Ó©Ô~Õ�Ðcà2ÐcÞ~ä£ÏbÞ��ÎJØ�Û�Û²Õ§ß�àJÕ�ñ,ÓbØ�àTÔÑ#ÏbØ�Þ�Õ§à�ßxÐ�àÀÔ~Î�ÏsØ�Ñ�Õ§â�Õ�Ô�ãÀÐ�×%Ô~Î�ÏsØ�â�â�êoÜ,Ðcâ�Ï_ñJâ�Ô~ÏdÞÔ�ÐfÓdâ�ÐTÛ²Ïbâ�ãfØ�Ü�Ü�Þ~Ð<ð£Õ�ÚÀØWÔ~ÏOÔ�Î�Ï$Û�Î�ÐcÞ²Ô�ê[Ô~Õ�ÚÁÏqÛ�Ü,Ï8Ó©Ô�Þ~Ù�Ú Ð�×iÔ�Î�ÏÛ²Ü#ÏdÏ8Ó�ÎfÛ²Ïbß�ÚÁÏdàTÔ8ç���ÐcÞRâ�Ø�Þ~ß�ÏbÞ|ÖWØ�â§Ù�ÏbÛxÐ�×��UæU×³Þ~Ð�Ú õ �)Ô�Ð ü
� æÔ�Î�Ï � �	ÚÁÐ£ä£Ïdâ7Ô~Þ�Õ§ÏbÛ¬Ô~ÐOÚÀØ�Ô~Ó�ÎÈÛ²Ü�ÙJÞ�Õ§Ð�ÙJÛiÛ�Ü,Ï8Ó©Ô~Þ~Ø�â:Ü#ÏbØ�Ý£Û¬Ð�×Ô�Î�Ï|Û�Ü,ÏbÏbÓ�Î3Û�Õ�ßcàJØ�â]æLâ�Õ§Ý�ÏiÔ~Î�ÏmÕ�à,ä£Õ�ÖLÕ�ä£ÙJØ�â%Ü�Õ�Ô�Ó�Î)ÎJØ�Þ~ÚÁÐ�à�Õ�ÓdÛbç
�´àqÕ§ÚÁÜ,ÐcÞ²Ô�Ø�àTÔ_ÜJØ�Þ~Ø�ÚÁÏ�Ô�ÏbÞ_Û�Ï�Ô´Ô~ÎJØWÔ¬ÓbØ�à3Ñ#Ïxä£ÏbÞ�Õ§Ö�Ï8ä

×³Þ~Ð�Ú Ô�Î�Ï���ìÓ�ÐLÏdùÀÓdÕ�ÏbàTÔ~Û@Õ�ÛBÔ~Î�ÏmÛ²ÏdÔ«Ð�×:ÓdÏdÜJÛ²Ô�Þ�Ø�â%ÓdÐTÏdù/Ó�Õ§ÏdàTÔ~Û
� � � ç$�ÏbÜJÛ�Ô~Þ~Ø�âBÓ�ÐLÏdùÀÓdÕ�ÏbàTÔ~ÛiÜ�Þ~ÐWÖLÕ§ä£ÏÀØ3ÓdÐ�ÚÁÜJØ�Ó�ÔmÞ�ÏbÜ�Þ�Ï8Û²ÏbàTÔ~ØWêÔ~Õ�Ðcà Ð�×_Ô~Î�Ï3Þ~ÏbÛ�Ð�àJØ�àJÓ�Ï8ÛxØ�àJä�Ô�Î�Ï3Û�Ü,Ï8Ó©Ô�Þ�Ø�â«Þ~Ð�â§â�ê]Ð�ò�Ó�Î,Ø�Þ�Ø�Ó©êÔ~ÏdÞ~Õ§Û²Ô�Õ�ÓdÛjÐ�×´Ô�Î�ÏOÖ�Ð£ÓbØ�âÔ�Þ�Ø�Ó©ÔÁÛ²ã£Û²Ô�ÏbÚOçzÍ@ÎJÏOÛ�Ï�ÔjÐ�×¬ÓdÏdÜJÛ²Ô�Þ�Ø�âÓdÐLÏ�ù/Ó�Õ§ÏdàTÔ~Û�:A@ �=< Õ�Û�Ð�Ñ£Ô�Ø�Õ§à�ÏbäÁ×³Þ~Ð�Ú�Ô~Î�ÏiÛ²ÏdÔ�Ð�×�Ü�Þ�Ï8ä£Õ�Ó©Ô�ÐcÞ�ÓdÐ�êÏdù/Ó�Õ§ÏdàTÔ~ÛB:

� �=<
æ£ÙJÛ�Õ�àJßÁÔ�Î�Ïi×³Ðcâ�â§ÐWë«Õ�àJßxÞ~ÏbÓdÙ�Þ~Û�Õ§Ö�ÏsÞ�Ïbâ§Ø�Ô�Õ§Ð�à�ô

@ 5 � C�D8E�/GF�H 4
@ � � �

� �,I
� 3 ��
J ���
K
! @ J � � 3 J

õ#L ! L �

@ � � � 3 ��
J �M� 3 �

K
! @ J � � 3 J

�"NO!PNOC

ë«ÎJÏdÞ~ÏQCHÕ�Û«Ô~Î�ÏxàLÙ�ÚxÑ,ÏbÞ_Ð�×BÓ�ÏdÜ,Û�Ô~Þ~Ø�âUÓ�ÐLÏdùÀÓdÕ�ÏbàTÔ~Ûbæ#Ø�àJä"/ F�H 4Õ�Û«ÚÁÕ§à�Õ�ÚxÙ�Ú�ÚÁÏ8Ø�à)Û�ïTÙJØ�Þ�Ï8ä2Ü�Þ~Ïbä�Õ§Ó�Ô�Õ§Ð�àOÏdÞ~Þ�ÐcÞbç
Ë<Ë<ËWÌ �SRHQL;,a85768Q$NÁ;#=bQT>	\�G�a<F7Q$D)Z�T�Qc68QTG:VTQ

AU9QcVca86857e
Í@ÎJÏ¬Û�Î�Ð�Þ�Ô²ê]Ô�Õ§ÚÁÏ_Û²Ü#ÏbÓ�Ô�Þ~Ù�Ú�Ð�×kÛ�Ü,ÏbÏbÓ�ÎÁ×³ÐcÞ�ØmÖcÐ�Õ�Ó�Ï8äÛ�Ü#ÏdÏbÓ�Î¿Û²ÐcÙ�àJä3ÎJØcÛ«Ô�ë�Ð2Ó�ÐcÚÁÜ,Ðcà�ÏdàTÔ~Ûbô@ÎJØ�Þ~ÚÁÐ�à�Õ�ÓmÜ#ÏbØ�ÝLÛ¬ä£Ù�ÏÔ~Ð Ü,ÏbÞ�Õ§Ð£ä£Õ§ÓdÕ�Ô�ã�Ð�×xÖcÐ�Õ�Ó�Ïbä	Û²Ü#ÏdÏ8Ó�Î�æsØ�àJä�ß�Þ~ÐcÛ~Û2ÏbàTÖcÏdâ§Ð�Ü#Ï$Ð�×Ô~Î�Ï2Û�Ü,Ï8Ó©Ô~Þ�Ù�Ú�Ô�ÎJØ�Ô|Þ�ÏVUJÏbÓ�Ô~ÛiÔ~Î�ÏÀÖ�Ð£ÓbØ�â7Ô�Þ�Ø�Ó�Ô|Þ�Ï8Û²Ü#Ð�à,Û²ÏÀØ�à,äßcâ�Ð�Ô²Ô�Ø�â�ê]Ü�ÙJâ§Û�Ï|Û²Î,Ø�Ü#Ï � ! � ç´Í@ÎJÏ|Ü,ÏbÞ�Õ§Ð£ä£Õ�Ó�Õ�Ô�ãÄÐ�×7ÖcÐ�Õ�Ó�Ï8ä3Û²Ü#ÏdÏ8Ó�ÎÕ�ÛÁä£Ù�ÏOÔ�Ð$Ô�Î�Ï)Ïdð£ÓdÕ�Ô�ØWÔ~Õ�ÐcàfÛ²ÐcÙ�Þ�Ó�Ï�æ7Ô~ÎJØWÔÀÕ�ÛÁØ$Ó�ÎJØ�Þ~ØcÓ©Ô�ÏbÞ�Õ�Û²Ô�Õ�ÓÐ�×BÔ~Î�Ï/Û²Ü#ÏbØ�Ý�ÏbÞbçRÍ@ÎJÏÁÛ�Ü#ÏbÓ©Ô~Þ~Ø�âHÏdàLÖ�Ïbâ�ÐcÜ,ÏjÕ�ÛmÛ²ÎJØ�Ü,Ï8ä$ÑLã)×³ÐcÞ²êÚÀØ�àcÔ�Ûdæ�Ô�ÎJØ�Ô7Þ~ÏWU,ÏbÓ©Ô:Ô�ÎJÏ�Þ~ÏbÛ�Ð�à,Ø�àJÓdÏbÛ�Ð�×JÔ~Î�ÏÖcÐ£ÓdØ�âTÔ~Þ~ØcÓ©Ôbç ��ÐcÞ²êÚÀØ�àcÔ�â�Ð£ÓbØWÔ�Õ§Ð�à,ÛØ�àJäÀÑJØ�àJä£ë«Õ�äLÔ�ÎJÛ@Û�Î�ÐWë�Ó�ÐcàJÛ²Õ�ä£ÏbÞ~Ø�Ñ�â�Ï_Ö<Ø�Þ�Õ�ØWêÔ~Õ�Ðcà)×³Ð�Þ´ä£Õ�ò�ÏdÞ~ÏdàTÔ¬Û�Ü,Ï8Ø�Ý�ÏbÞ~ÛbæL×³Ð�Þ¬ØÁß�Õ§Ö�Ïdà)ÓdØ�Ô�Ïbß�Ð�Þ~ãÀÐ�×EÛ�Ð�Ù�à,äÙJà�Õ�Ô � X � çÃÍ@Î�Õ�ÛxÕ§Ûjä£Ù�ÏÄÔ�Ð$Ô�Î�ÏOÖWØ�Þ~ãTÕ§à�ßqÖcÐ£ÓdØ�âBÔ�Þ�Ø�Ó�ÔjÛ�ÎJØ�Ü#ÏbÛØ�àJäÁâ§Ïdà�ß�Ô�ÎJÛE×³Ð�ÞBä£Õ�ò�ÏdÞ~ÏdàTÔÛ�Ü,Ï8Ø�Ý�ÏbÞ~ÛbçUÍ@ÎJÕ§ÛHÖWØ�Þ�Õ�ØWÔ~Õ�ÐcàjÚÀØ<ãxÑ,ÏÚÁÐcÞ�ÏÀÜ�Þ~Ð�àJÐ�Ù�àJÓdÏbäÃÕ§àÈÔ�Î�ÏÀñ,à�ÏdÞYUJÙJÓ©Ô~Ù£Ô~Ø�Ô�Õ§Ð�àJÛRÕ�àÃÔ~Î�ÏÄÛ�Ü,Ï8Ó©êÔ~Þ~Ø�â�ÏdàLÖ�Ïbâ�ÐcÜ,ÏcæcÕ§àJä£Õ�ÓdØ�Ô�Õ§à�ßRÔ~ÎJØWÔ«Û�Ü,Ï8Ø�Ý�ÏbÞ²êä£ÏbÜ,ÏbàJä£ÏdàTÔ�Ü�Þ�ÐcÜ,ÏbÞ²êÔ~Õ�Ï8Û|Ø�Þ~ÏÁÞ�Ïbâ§Ø�Ô�Õ§Ö�Ïbâ�ãqÑ#Ï�Ô�Ô�ÏbÞ|ÚÀØ�à�Õ�×³ÏbÛ²Ô�Ï8ä¿Õ§àÃÔ�Î�Ï8Û²ÏÀÖWØ�Þ�Õ�ØWÔ~Õ�ÐcàJÛdç

�_â§Û�ÐJæsØzÛ�ÚjÐLÐ�Ô�Î�Ï8ä.Û²Ü#ÏbÓ�Ô�Þ�Ø�âsÏdàLÖ�Ïbâ�ÐcÜ,Ï¿Õ§ÛOÛ²Ô�Õ§â�âsÕ�àTÔ~Ïdâ§â�Õ§ß�Õ§Ñ�â§Ï�æÕ§ÚÁÜ�â§ãTÕ§à�ßfÔ�ÎJØ�Ô2Ô�ÎJÏÃÛ�ÚÁÐTÐ�Ô�Î�Ï8ä�Û²Ü#ÏbÓ�Ô�Þ�Ø�â¬ÏdàLÖ�Ïbâ�ÐcÜ,ÏqÕ�ÛÄÚjÐcÞ�ÏÞ~ÏdÜJÞ�Ï8Û²ÏbàcÔ�ØWÔ~Õ�ÖcÏ¬Ð�×:â§Õ�àJß�Ù�Õ�Û�Ô~Õ§ÓsÕ§à£×³Ð�Þ~ÚÀØWÔ~Õ�Ðcà2Ô~ÎJØ�àOÔ�ÎJÏ|Û²Ü#ÏbØ�Ý�ÏdÞÕ§à£×³ÐcÞ�ÚÀØWÔ~Õ�Ðcà�çÍ@Î�ÏBÐ�Þ�ä£ÏdÞ�Ð�× ���3Ø�à,Ø�â§ãLÛ�Õ�Û�ä£Ï�Ô~ÏdÞ~ÚÁÕ�à�Ï8Û�Î�ÐWëÈÓ�â§ÐcÛ�Ïdâ§ãÔ~Î�Ï)Þ�Ï8Û²ÙJâ�Ô�Ø�àTÔ/Ø�â§â�êoÜ,Ðcâ�Ï)Û�Ü,Ï8Ó©Ô�Þ~Ù�Ú!ÚÀØ�Ô~Ó�Î�Ï8ÛRÔ~Î�Ï3Û²ÎJÐ�Þ�Ô²ê]Ô�Õ§ÚjÏÛ�Ü#ÏbÓ©Ô~Þ�ÙJÚÿÐ�×EÔ~Î�ÏÀÛ²Õ§ß�à,Ø�â]çiÍ@ÎJÏÁØ�â�â�êoÜ,Ðcâ�ÏjÛ²Ü#ÏbÓ�Ô�Þ~Ù�ÚÿÐ�Ñ�Ô~Ø�Õ§à�Ï8äÑLã)ØÁâ�ÐWë�ÏdÞ_Ð�Þ�ä£ÏdÞ«Ð�× � ��Ø�àJØ�â�ã£Û�Õ§Û_Û²ÙJÓ�Î3ØcÛG��æ#Ø�Ü�Ü�Þ~Ð<ð£Õ�ÚÀØ�Ô�ÏbÛÐcà�â§ãÀÔ�Î�ÏmÜJÞ�ÐcÚjÕ§à�ÏbàcÔ@×³ÐcÞ�ÚÀØ�àTÔ�ÛdæLë«Î�Õ§â�ÏsÔ~ÎJØWÔ_ä£ÙJÏ¬Ô~ÐÀØxÎJÕ�ßcÎ�ÏdÞÐcÞ~ä�ÏdÞ ���	Ø�àJØ�â§ã£Û²Õ�Û_Û�ÙJÓ�Î$ØcÛ õ<ú ÐcÞ õ(' æ�ÚÁØ�Ô~Ó�Î�Ï8Û¬Ø�â�âUÔ�ÎJÏR×³ÐcÞ²êÚÀØ�àcÔ�ÛEØ�à,äxÐ�Ô�Î�ÏbÞEÛ²Ü#ÏbÓ�Ô�Þ�Ø�â£ÏbàTÖcÏdâ§Ð�Ü#Ï@Õ�à£×³ÐcÞ�ÚÀØ�Ô�Õ§Ð�à�ç7Í@Î�Õ�ÛEÓdØ�àÑ#ÏmÐ�Ñ,Û²ÏbÞ�ÖcÏbä2×³Þ�ÐcÚ �:Õ�ß,ç õ ë«Î�Õ§Ó�Î)Û�Î�ÐWë´Û�Ô�Î�Ï � �ìâ�Ðcß�êÛ²Ü#ÏbÓ�Ô�Þ�Ø×³ÐcÞ2Ô�ë�Ðfä£Õ�ò�ÏdÞ~ÏdàTÔÄÐcÞ~ä£ÏbÞ~Û/Ð�× ����Ø�àJØ�â�ã£Û�Õ§ÛÄØ�â§Ð�à�ßzë«Õ�Ô�Î.Ô�Î�ÏÛ�Î�ÐcÞ²Ô�ê[Ô~Õ�ÚÁÏ´Û�Ü,Ï8Ó©Ô�Þ~Ù�Ú)æ�×³ÐcÞBØsÖ�ÐcÕ§ÓdÏbäxÞ�Ïbß�Õ§Ð�àjÐ�×%Û²Ü#ÏdÏ8Ó�ÎÁÛ�Õ§ß�àJØ�â[ç
�øä�Õ�ò�ÏdÞ~ÏdàJÓdÏiÐ�×kÔ~Î�ÏmØ�Ñ#ÐWÖ�Ï¬Ô�ëÐÁØ�â§â�ê]Ü#Ð�â§ÏsÛ�Ü#ÏbÓ©Ô~Þ~ØÁÓbØ�à2Ñ#ÏmÏ�ðLêÜ#ÏbÓ�Ô�Ï8äÃÔ�Ð3ä£ÏdÏbÚÁÜ�ÎJØ�Û�Õ§ádÏjÔ�Î�Ï2â�Õ§à�ß�ÙJÕ§Û²Ô�Õ�ÓjÕ�à£×³ÐcÞ�ÚÀØ�Ô�Õ§Ð�àÃÐ�×�Ô�Î�ÏÛ�Ð�ÙJàJä)Ù�à�Õ�Ôbæ�Ø�àJäOãcÏ�Ô_Ü�Þ~ÏbÛ�ÏdÞ~Ö�ÏsÔ~Î�Ï|ÖWØ�Þ~Õ§Ø�Ô�Õ§Ð�àJÛ�Ô~ÎJØWÔsÓ�Ð�àTÔ�Ø�Õ§àÛ�Ü#ÏbØ�ÝcÏdÞ�êoä�ÏdÜ#ÏdàJä£ÏbàTÔ@Õ§à£×³ÐcÞ�ÚÀØWÔ~Õ�Ðcà�ç



5 10 15 20 25 30

−0.4

−0.2

0

0.2

0.4

0.6

Time (ms)

A
m

p
lit

u
d

e

500 1000 1500 2000 2500 3000 3500 4000

−80
−60
−40
−20

0
20
40

Frequency (Hz)

A
m

p
lit

u
d

e
 (

d
B

)

500 1000 1500 2000 2500 3000 3500

−50

0

50

Frequency (Hz)

A
m

p
lit

u
d

e
 (

d
B

)
(a) 

(b) 

(c) 

���������	��
�����	������������������� �!�"��#"�%$&�(')���*��+,�-�!��$����*�.������*�/$&�����*���!+0�
1 �3254763�	���8�8$9�*�8�	���	+:���-�������8�<;=� 1?> 25@�;&�!�����A�*��BC�D�����8�����*E&B
�!+F$C
�����	���������������*EFBG�H���I
������$&���JLKNM,� 1 �O2.@,;F�������P�*��BC�
�����8�����*E&BQ�!+R$S
�T�U�!�!�P�����8�����*E&BV�H���.J:KW��X&�

Í@Î�Ïië�ÏdÕ§ß�ÎTÔ�Ï8ä/ä£Õ�ò#ÏbÞ�ÏbàJÓ�ÏiÓ�ÏbÜJÛ²Ô�Þ�Ø�â%Ó�ÐLÏ�ù/ÓdÕ�ÏbàcÔ�ÛDY � ÓdØ�àÄÑ,ÏÏ�ð£Ü�Þ~ÏbÛ~Û²Ï8äÄØcÛ
Y � � ! � @�Z� � @/[ � � � NO!PN7\

ë«Î�ÏdÞ~Ï @ Z� Ø�Þ~Ï¬Ô�Î�Ï|ÓdÏdÜJÛ²Ô�Þ�Ø�â�ÓdÐTÏdù/Ó�Õ§ÏdàTÔ~Û«ä£ÙJÏiÔ�ÐÀØÁÎ�Õ§ß�Î�ÏbÞ«Ð�Þ�êä£ÏdÞ´Ð�× ��� Ø�àJØ�â�ã£Û�Õ§Ûbæ @ [ � Ø�Þ�ÏsÔ�ÎJÏRÓ�ÐLÏ�ù/ÓdÕ�ÏbàcÔ�Û´ä£Ù�Ï|Ô�Ð/ØÁâ§ÐWëÏbÞÐ�Þ�ä£ÏdÞjÐ�× ����Ø�àJØ�â�ã£Û�Õ§ÛbæEØ�àJä]\ Õ§ÛxÔ~Î�Ï)àTÙJÚRÑ#ÏdÞÁÐ�×¬ÓdÏdÜJÛ²Ô�Þ�Ø�âÓ�ÐLÏ�ù/Ó�Õ§ÏdàTÔ�ÛdçÍ@ÎJÏ¬ä£Õ�ò#ÏbÞ�ÏbàJÓ�Õ§à�ß|Ð�×%Ô�Î�ÏsÓ�ÏbÜJÛ�Ô~Þ~ØmØ�â§Û�Ð|Þ~Ïbä£Ù,Ó�ÏbÛEÔ�Î�ÏÕ�à�U,Ù�ÏdàJÓdÏ2Ð�×«Ô�Î�Ï2Ô�Þ�Ø�àJÛ�ÚÁÕ§Û~Û²Õ§Ð�àzÓ�Î,Ø�à�à�ÏbâÓ�ÎJØ�Þ~ØcÓ©Ô~ÏdÞ~Õ§Û²Ô�Õ�ÓdÛmÐcàÔ�Î�Ï$Û�Ü#ÏdÏbÓ�Î�Û�Õ�ßcàJØ�â]ç�Í@ÎJÕ§ÛÀÐcÑLÖTÕ�ØWÔ~ÏbÛjÔ~Î�Ïqà�ÏbÏbä�×³Ð�Þ2ÓdÏdÜJÛ²Ô�Þ�Ø�âÚjÏ8Ø�àÃÛ²Ù�Ñ�Ô�Þ�Ø�Ó©Ô~Õ�Ðcà�æ,Ô�ÎJØ�ÔsÕ�Ûsà�Ð�Þ~ÚÀØ�â§â�ãOÏdÚÁÜ�â§ÐWã�Ï8ä)Ô�ÐÄÞ�ÏbÚjÐWÖcÏÔ�Î�ÏÄÚjÏ8Ø�àÈÐ�×@Ô~Î�ÏÀÔ�Õ§ÚÁÏ/Ô~Þ~Ø�Ò�ÏbÓ©Ô~Ð�Þ~ãqÐ�×«Ï8Ø�Ó�ÎÂÓ�ÏbÜJÛ�Ô~Þ~Ø�âBÓ�ÐLÏdùjêÓ�Õ§ÏdàTÔ � õ�� � ú�� ç��_ÐWëÏbÖ�ÏbÞbæ:Ô�ÎJÏOÓdÐ�ÚÁÜJØ�Þ�Ø�ÑJâ�Ï/Þ�Ø�àJß�Ï/Ð�×¬Ø�ÚÁÜ�â§Õ�êÔ�ÙJä£Ï8ÛjÐ�×´Ô~Î�ÏÄÓdÏdÜJÛ²Ô�Þ�Ø�â@Ó�ÐLÏ�ù/ÓdÕ�ÏbàcÔ�ÛRÐ�×´Ô�ÎJÏ2Ô�ë�Ð$Û�Ü,Ï8Ó©Ô�Þ�ØqÕ§à£êÓ�Þ~ÏbØ�Û�ÏbÛ´à�Ð�Õ�Û²Ï|ÓdÐ�àTÔ�ÏbàTÔ_Õ�à)Ô~Î�Ïxä�Õ�ò�ÏdÞ~ÏdàJÓdÏRÓ�ÏbÜJÛ²Ô�Þ~Ù�Ú)ç �_ÏdàJÓdÏ�æÔ�Î�ÏjëÏbÕ�ßcÎTÔ�Ïbä¿ä£Õ�ò#ÏbÞ�ÏbàJÓ�ÏjÓ�ÏdÜ,Û�Ô~Þ~Ø�â:ÓdÐTÏdù/Ó�Õ§ÏdàTÔ~Û^Y � Ø�Þ~ÏRØ<ÖcÏdÞ�êØ�ß�Ï8ä$ÐWÖcÏdÞmØOë«Õ�à,ä£ÐWë(Ð�×`_ Ó�ÐcàTÔ�Õ§ß�Ù�ÐcÙJÛ¬×³Þ~Ø�ÚjÏ8ÛiÐ�×@Ø)Þ�Ïbß�Õ§Ð�àÐ�×7Ö�Ð�Õ�Ó�Ï8ä2Û�Ü,ÏbÏbÓ�Î�æ,Ø�Û�×³Ð�â§â§ÐWë´Ûdô

�Y �3a J � õ
_

J<b%c d�
H � J 3 c d

Y �	a H � N !PN C $

ë«Î�ÏdÞ~Ï �Y �	a J Ø�Þ~ÏiÔ�ÎJÏxØ<Ö�ÏbÞ~Ø�ß�Ï8ä2ë�ÏdÕ§ß�ÎTÔ�Ï8ä3ä£Õ�ò#ÏbÞ�ÏbàJÓ�ÏRÓdÏdÜJÛ²Ô�Þ�Ø�âÓ�ÐLÏ�ù/Ó�Õ§ÏdàTÔ�Û«×³Ð�Þ¬Û²Ïbß�ÚÁÏdàTÔ K Ð�×7Ô�ÎJÏ|Þ�Ïbß�Õ§Ð�à)Ð�×7Ö�ÐcÕ§ÓdÏbä)Û�Ü,ÏbÏbÓ�Î�æØ�àJäeY �	a H Ø�Þ�ÏRÔ�Î�ÏÁë�ÏdÕ§ß�ÎTÔ�Ï8äqä£Õ�ò#ÏbÞ�ÏbàJÓ�ÏÁÓ�ÏbÜJÛ�Ô~Þ~Ø�â:ÓdÐLÏ�ù/Ó�Õ§ÏdàTÔ~Û×³Ð�Þ@×³Þ�Ø�ÚÁÏ^f~ç

Ë/g¿Ì �P�)MÄM u	\U>7Qct]=Àg�\�62hÁ;#9Ua<576bZ]G7SÂa<F:Q
D)Z[=ba868Z]`:5:a<Z[\�G \#g#RHQL;,a85768Q3Y|QTV�a<\�6b=
�_Ù£Ô�ÐTØ�Û~Û²Ð£ÓdÕ§Ø�Ô�Õ§Ö�Ïøà�ÏbÙ�Þ~Ø�â¿àJÏ�Ô�ë�Ð�Þ~Ý�ÚÁÐ£ä£Ïdâ�Û�Ø�Þ�Ï×³ÏbÏbäL×³ÐcÞ�ë@Ø�Þ�äXà�ÏdÙJÞ~Ø�âRà�ÏdÔ�ëÐcÞ�Ý£ÛOÔ�Î,ØWÔ¿Ü#ÏdÞ�×³Ð�Þ~Ú Ø�àøÕ§ä�ÏdàTÔ�Õ�Ô�ãÚÀØ�Ü�Ü�Õ§à�ß)Ð�×BÔ~Î�ÏÁÕ�àJÜ�Ù£ÔRÛ�ÜJØ�ÓdÏ$� h � çxÍ@Î�ÏÀä£Ï8Û²Õ§Þ~ÏbäqÐcÙ£Ô�ÜJÙ£Ôm×³Ð�Þ

���	���_ÛjÕ§ÛxÛ�Ø�ÚÁÏ2Ø�ÛiÔ~Î�Ï2Õ§à�Ü�Ù�ÔxÖ�Ï8Ó©Ô~Ð�Þ8æ:Ø�àJäÈÎ�Ïdà,Ó�Ï/Ô~Î�Ï/Õ§à£êÜJÙ£Ô/Ø�àJäfÐ�Ù£Ô~Ü�Ù£ÔÀâ§Ø<ãcÏdÞ�ÛRÎ,Ø<Ö�Ï/Ô~Î�Ï3Û�Ø�ÚÁÏ2àLÙ�ÚRÑ#ÏdÞÀÐ�×_Ù�à�Õ�Ô~ÛbçÍ@ÎJÏ3àTÙJÚRÑ#ÏdÞÁÐ�×iÎ�Õ�ä�ä£Ïdàìâ�Ø<ã�ÏdÞ�ÛjØ�àJäfÔ�Î�Ï3àLÙ�ÚxÑ,ÏbÞÀÐ�×sÙ�à�Õ�Ô~ÛÕ§à$Ï8Ø�Ó�Î3Î�Õ�ä�ä£Ïbà$â�Ø<ã�ÏbÞ¬ä£ÏbÜ,ÏbàJäqÐcà3Ô�Î�ÏjÜ�Þ~Ð�Ñ�â§ÏdÚ)çsÍBãLÜ�Õ�ÓdØ�â�â§ã�æØ�àLãÂÎ�Õ§äJä£Ïdà�â§Ø<ãcÏdÞjë«Õ�Ô~ÎfàLÙ�ÚRÑ#ÏdÞÁÐ�×_Õ�àJÜ�Ù£ÔÀÙ�à�Õ�Ô~ÛÁâ§ÏbÛ~Û|Ô~ÎJØ�àÔ~Î�Ï|ä£Õ§ÚÁÏdàJÛ�Õ�ÐcàÄÐ�×kÔ~Î�ÏmÕ�àJÜ�Ù£Ô´Ö�Ï8Ó©Ô~Ð�Þ@Þ�Ï8Û²ÙJâ�Ô�ÛÕ§à3Ó�ÐcÚjÜJÞ�Ï8Û�Û�Õ�ÐcàÐ�×Ô~Î�ÏÁÕ�àJÜ�Ù£ÔRÖcÏbÓ©Ô~Ð�ÞsÔ�Ð3ØOâ§ÐWëÏbÞiä�Õ�ÚÁÏdà,Û²Õ§Ð�à�ç)�JÐ�ÞmÕ§àJÛ�Ô�Ø�àJÓdÏ�æØ|Ô�Î�Þ~ÏdÏdê]â�Ø<ã�ÏbÞ*�����	�XÚÁÐ£ä£Ïdâ�ë«Õ�Ô�Î/â§Õ�àJÏbØ�Þ�Ù�à�Õ�Ô~Û@ÓbØ�à2ÓbØ�Ü£Ô~Ù�Þ�ÏÔ~Î�ÏÁÜ�Þ~Õ�àJÓdÕ�Ü,Ø�â7Ó�Ð�ÚÁÜ#Ð�à�ÏbàTÔ~ÛsÐ�×Ø/×³ÏbØ�Ô�Ù�Þ~ÏjÛ�Ï�ÔiÕ§àqÔ�ÎJÏx×³Ï8ØWÔ~Ù�Þ�ÏÛ�ÜJØcÓ�Ï�ç �JÐ�ÞOÛ²ÙJÓ�Î�ØÂà�Ï�Ô�ë�Ð�Þ~Ý�æ@Õ�Ô)ÓdØ�à�Ñ#Ï¿Û�Î�ÐWë«à Ô~ÎJØWÔÄÔ�Î�ÏÚÁÏ8Ø�à¿Û~ïTÙJØ�Þ~Ï|Ð�×HÔ�Î�ÏjÏdÞ~Þ�ÐcÞ_Ñ#Ï�Ô�ë�ÏdÏbà3Ô�Î�ÏjÕ§à�Ü�Ù£ÔmØ�àJä$Ð�Ù£Ô~Ü�Ù£ÔÜ,ØWÔ²Ô~ÏdÞ~àJÛ:Õ§ÛUÚÁÕ�àJÕ�ÚÁÕ§ádÏbäRÑLã|Ó�Î�ÐLÐcÛ�Õ�à�ß´Ô�Î�ÐTÛ²ÏëÏbÕ�ßcÎcÔ�Û�Ô~ÎJØWÔHÓ�ÐcÞ²êÞ~ÏbÛ�Ü#Ð�àJä)Ô~ÐÄÜJÞ�Õ§àJÓ�Õ§ÜJØ�âUÖcÏbÓ©Ô~Ð�Þ�Û´Ð�×BÓ�ÐWÖWØ�Þ~Õ§Ø�àJÓ�ÏRÚÁØ�Ô�Þ~Õ�ð)Ð�×BÔ�Î�ÏÕ§à�Ü�Ù�Ô¬ä�ØWÔ�Ø � h � ç
�:Õ�ß,ç ú Û²Î�ÐWë´ÛiØÄñJÖcÏ�êoâ§Ø<ãcÏdÞ����	����ÚjÐ£ä£ÏbâHÔ�Î,ØWÔmÜ,ÏbÞ²×³ÐcÞ�ÚÀÛàJÐ�à�â§Õ�àJÏbØ�Þ«ÜJÞ�Õ§àJÓ�Õ§ÜJØ�â�Ó�Ð�ÚÁÜ#Ð�à�ÏbàTÔ«Ø�àJØ�â§ã£Û²Õ�Ûbç

Input Layer Output Layer      Layer
Compression

Layer 1

2

3

4

5

�������)i,�e4kjR63���P�U�8lm���54`4`non7p9�,$&���A�

Í@Î�ÏqÛ�ÏbÓdÐ�àJäìØ�àJä�Ô~Î�Ï)×³Ð�Ù�Þ�Ô�Î â�Ø<ã�ÏbÞjÎ,Ø<Ö�Ï)à�Ð�àJâ�Õ§à�ÏbØ�ÞÀÏdâ§Ï�êÚÁÏbàcÔ�ÛdæcØ�àJäRÔ�Î�Ï8Û²Ï@â�Ø<ã�ÏbÞ~ÛkÎJØ<Ö�Ï�ÚÁÐ�Þ~ÏÏbâ�ÏbÚjÏbàTÔ~Û:Ô�Î,Ø�à|Ô~Î�Ï@ñJÞ�Û�ÔØ�àJä2Ô�Î�Ïiñ�×¡Ô~Î)â§Ø<ãcÏdÞ8ç7Í@ÎJÏ¬Ô~Î�Õ§Þ~äÄâ§Ø<ãcÏdÞ8æLë«Õ�Ô~Î�q(Ù�à�Õ�Ô~ÛbæJÛ�ÏdÞ~Ö�ÏbÛØcÛmÔ~Î�Ï2Ó�ÐcÚÁÜ�Þ�Ï8Û�Û�Õ§Ð�àÃâ§Ø<ãcÏdÞ8çOÍ@Î�Ï/ñJÞ~Û²ÔmÔ�ÎJÞ�ÏbÏ/â§Ø<ãcÏdÞ�Ûs×³Ð�Þ~Ú�ØÚÀØ�Ü�Ü�Õ§à�ßÄàJÏ�Ô�ë�Ð�Þ~Ý#æ,Ô�Î,ØWÔiÜ�Þ�Ð�Ò�ÏbÓ�Ô~Û«Ô~Î�ÏjÕ�à�ÜJÙ£Ô|Û²ÜJØcÓ�Ï9r^sþÐcàÔ~Ð|ØiÛ²Ù�Ñ,Û²ÜJØcÓ�Ïtr^u@æ�ë«Î�ÏbÞ�Ï�v-Õ§Û:Ô~Î�Ï´ä£Õ§ÚjÏbàJÛ�Õ�ÐcàjÐ�×,Ô~Î�Ï«Õ§à�Ü�Ù£ÔÖcÏbÓ�Ô�Ð�Þ8æ7Ø�àJäkq Nwv�ç$Í@Î�Ï2ÚÁØ�Ü�Ü�Õ§à�ß$Õ�Û|àJÐ�à�â§Õ�àJÏbØ�Þ8æ7Ø�àJäzØàJÐ�à�â§Õ�àJÏbØ�Þ@Û�Ù�ÑJÛ�ÜJØ�ÓdÏ´Õ§ÛB×³Ð�Þ~ÚÁÏbä/Ø�ÔÔ~Î�Ï´Ô~Î�Õ§Þ~ä2â§Ø<ãcÏdÞ8çUÍ@Î�Ïsâ§ØcÛ�ÔÔ~Î�Þ~ÏdÏ_â�Ø<ã�ÏbÞ~ÛH×³Ð�Þ~Ú�Ø|ä�ÏdÚÀØ�Ü�ÜJÕ�à�ßxà�Ï�Ô�ë�Ð�Þ~Ý|Ô~ÎJØWÔ�Ü�Þ~Ð�Ò�ÏbÓ�Ô~ÛEÔ�Î�ÏàJÐ�à�â§Õ�àJÏbØ�ÞiÛ�Ù�ÑJÛ�ÜJØ�ÓdÏLr^u�ÑJØ�Ó�Ý)Ðcà3Ô�Ð2Ô�Î�ÏjÕ�àJÜ�Ù£ÔmÛ²ÜJØcÓ�Ï9r^s$çÍ@ÎJÏ�àJÐ�à�â§Õ�àJÏbØ�Þ7Û�Ù�ÑJÛ�ÜJØ�ÓdÏbÛ:ÓdØ�Ü�Ô�Ù�Þ~ÏbäRÑTãiÔ~Î�Ï@à�Ï�Ô�ë�Ð�Þ~ÝiÞ�ÏbÚÀØ�Õ§àÛ�Õ§ÚjÕ§â�Ø�Þ@×³Ð�Þ´ä�Õ�ò�ÏdÞ~ÏdàTÔ«Ô�Þ�Ø�Õ§à�Õ§à�ßÀÛ²Ï8Û�Û�Õ§Ð�àJÛ � õ �+� çÍ@Î�ÏÄØ�Ñ�Õ§â�Õ�Ô�ã$Ð�×����	����ÚÁÐ£ä£Ïbâ§ÛiÔ~Ð$ÓdØ�Ü£Ô�ÙJÞ�Ï/àJÐ�à£êâ§Õ§à�ÏbØ�Þ@Û�Ù�ÑJÛ�ÜJØcÓ�ÏbÛ�ÎJØcÛ�Ñ,ÏbÏdà)ä£ÏdÚÁÐ�à,Û�Ô~Þ~Ø�Ô�Ïbä2Õ�à�� õ �+� ç7Í@Î�ÏmØ�Ù£êÔ~Î�Ð�Þ�ÛiÏ�ð�Ø�ÚjÕ§à�ÏjÔ�ÎJÏÀÜ,ÐTÛ�Û�Õ�ÑJÕ�â§Õ�Ô�ã$Ð�×«ä£ÏbÛ�Õ�ßcà�Õ§à�ß3Ø�à����	����Ô�Ð



ÓdØ�Ü�Ô�Ù�Þ~Ï3Ô�ÎJÏÃÓ�ÎJØ�Þ~ØcÓ©Ô~ÏdÞ~Õ§Û²Ô�Õ�ÓdÛÁÐ�×Rä£Õ§Û²Ô�Þ~Õ§Ñ�Ù£Ô�Õ§Ð�à	Ð�×mÔ�ÎJÏ¿ä�Ø�Ô~Ø�çÍ@Î�ÏdãOÛ�Ô~ÙJä£ã/Ô~Î�ÏiÕ�ÚÁÜ#Ð�Þ�Ô~Ø�àJÓ�ÏmÐ�×UÏdÞ~Þ~Ð�Þ«Û²ÙJÞ²×pØcÓ�ÏiÐ�×UÔ�Î�ÏiÔ~Þ~Ø�Õ�à£êÕ�à�ß3ä�Ø�Ô~ØOÕ§à$Ô~Î�Ïj×³ÏbØWÔ~Ù�Þ~ÏÁÛ�ÜJØcÓ�Ï�ç �oÔmë�ØcÛsÐ�ÑJÛ�ÏdÞ~Ö�Ï8ä3Ô�Î,ØWÔiÔ�Î�ÏØ<Ö�ÏdÞ�Ø�ßcÏBÏbÞ�Þ~Ð�Þ:ë�ØcÛ:â�ÐWë�ÏdÞ:×³Ð�Þ7Ô~Î�Ï«ÚÁÐcÛ²Ô7×³Þ�Ï8ïcÙJÏdàTÔ�â§ã|Ð£ÓdÓdÙ�Þ�Þ~Õ§à�ßÕ�à�ÜJÙ£Ô�ÖcÏbÓ�Ô�Ð�Þ�ÛHÔ~ÎJØ�à/×³Ð�ÞÔ�Î�Ïsâ�Ï8Û�ÛE×³Þ�Ï8ïTÙ�ÏdàTÔ�â§ãÁÐ£ÓdÓ�ÙJÞ�Þ~Õ�àJß|Ð�à�Ï8Ûdç
�oÔsë@Ø�Û¬ä£ÏdÚÁÐ�à,Û�Ô~Þ~Ø�Ô�Ïbä)Ïdð£Ü,ÏbÞ�Õ§ÚÁÏdàTÔ~Ø�â�â§ã2Ô~ÎJØWÔmØÀà�ÏdÔ�ëÐcÞ�Ý)ÓdØ�àÑ,Ï«ä£Ï8Û²Õ§ß�à�Ï8äRÛ�ÙJÓ�ÎxÔ�ÎJØ�Ô:Ô~Î�Ï�Ô�Þ�Ø�Õ§à�Õ§à�ß_ÏbÞ�Þ~Ð�Þ7Û²ÙJÞ²×pØcÓ�Ï�Þ�Ïbâ§Ø�Ô�ÏbÛkÔ�ÐÔ�Î�Ïsä£Õ§Û²Ô�Þ~Õ§Ñ�Ù£Ô�Õ§Ð�àÀÐ�×�Ô�Î�Ï¬ß�Õ§Ö�ÏdàÀä�Ø�Ô~ØJæcä£ÏbÜ,ÏbàJä£Õ§à�ßRÐcàÁÔ�Î�Ï_ÓdÐ�à£êÛ�Ô~Þ~Ø�Õ�àTÔ~Û@Õ§ÚÁÜ,ÐTÛ²Ï8äOÑTã/Ô�Î�ÏRÛ²Ô�Þ~ÙJÓ�Ô�Ù�Þ~ÏiÐ�×:Ô�Î�Ïmà�ÏdÔ�ëÐcÞ�Ý�ç���Î�ÏbàÔ�Î�ÏÈÛ²ÙJÞ²×pØcÓ�Ï$Þ~ÏdÜJÞ�Ï8Û²ÏbàcÔ~Õ�àJßÂÔ�Î�ÏÈä£Õ�Û�Ô~Þ�Õ§Ñ�Ù£Ô~Õ�Ðcà	Ð�×m×³ÏbØWÔ~Ù�Þ~ÏbÛÄÕ§ÛÎ�Õ�ßcÎ�â§ãjàJÐ�à£êoâ�Õ§à�Ï8Ø�Þ�Õ�àÀÔ~Î�ÏsÚRÙ�â�Ô�Õ�êoä�Õ�ÚÁÏdà,Û²Õ§Ð�àJØ�â#Û�ÜJØcÓ�Ï�æ �����	�ÚjÐ£ä£Ïbâ§Û�ÎJØ<ÖcÏ¬Øjä£Õ�Û�Ô~Õ�àJÓ�Ô´Ø�ä£ÖWØ�àTÔ�Ø�ß�Ï¬ÐWÖ�ÏbÞ��iØ�Ù,Û�Û�Õ§Ø�à/ÚÁÕ�ðLÔ~Ù�Þ�ÏÚjÐ£ä£Ïbâ§Û ���iûqûqÛ �©æ,ë«Î�Õ�Ó�Î)Ø�Þ�ÏiÓ�ÐcàJÛ²Ô�Þ�Ø�Õ§à�ÏbäÄÑLã/Ô�ÎJÏi×pØ�Ó©Ô«Ô~ÎJØWÔÔ�Î�Ï$Û�ÎJØ�Ü,Ï3Ð�×¬Ô~Î�ÏqÓ�ÐcÚjÜ#Ð�àJÏdàTÔ~ÛÀÐ�×¬Ô~Î�Ïqä£Õ�Û�Ô~Þ�Õ§Ñ�Ù£Ô~Õ�Ðcà Õ§Û/ØcÛ�êÛ²Ù�ÚÁÏ8ä/Ô~ÐxÑ#Ï��iØ�ÙJÛ~Û²Õ�Ø�àkæLØ�àJäÀÔ~ÎJØWÔ@Ô~Î�ÏiàTÙJÚRÑ#ÏdÞ@Ð�×:ÚjÕ�ðLÔ�Ù�Þ~ÏbÛØ�Þ~ÏsßcÏdà�ÏbÞ~Ø�â�â§ãÁñ�ð£Ïbä)ØjÜ�Þ~Õ�ÐcÞ�Õ]ç
g¿Ì �íAk9QT;��#Qc62Y|Qc68Z��7VL;,a8Z]\�G	AkKk=da<QTe NÁ;,=8QT>	\�G.a<F7Q

D)Z TQT6bQTG7VcQ$hjQT97=da<6b57e
Í@Î�Ï2ÖcÏdÞ~Õ�ñ,ÓbØWÔ~Õ�ÐcàzÛ²ã£Û²Ô�ÏdÚ�Õ§àLÖ�Ð�â§Ö�Ï8ÛmÏ�ðLÔ~Þ~ØcÓ©Ô�Õ§Ð�àÂÐ�××³ÏbØWÔ~Ù�Þ~ÏbÛ�×³Þ~Ð�Ú Ô~Þ~Ø�Õ�àJÕ�à�ßÀØ�àJä/Ô~ÏbÛ²Ô�Õ§à�ß/ä�Ø�Ô~Ø�æ£ÑJÙ�Õ�â�ä£Õ§à�ß �����	�ÚjÐ£ä£Ïbâ§Û×³ÐcÞ�Û�Ü,Ï8Ø�ÝcÏdÞ�ÛBØ�à,äÀÔ�Ï8Û�Ô~Õ�àJßxÏ8Ø�Ó�Î/Ù£Ô�Ô�ÏbÞ~Ø�àJÓ�ÏsØ�ßcØ�Õ�à,Û�Ô@ØÓ�ÏdÞ�Ô~Ø�Õ�àìàLÙ�ÚRÑ#ÏdÞÁÐ�×sÓ�â�Ø�Õ§ÚÀØ�àTÔÀÚÁÐLä�Ïdâ�ÛjÔ�ÐÈä£Ï�Ô~ÏbÓ©ÔÀÔ~Î�Ï)Õ§ä�Ïdà£êÔ�Õ�Ô�ã.Ð�×xÔ�Î�ÏÂÛ�Ü,Ï8Ø�Ý�ÏbÞÄÐ�×|Ô�Î,ØWÔ3Ù£Ô²Ô~ÏdÞ�Ø�àJÓdÏ$×³Þ~Ð�Ú-Ø�ÚÁÐ�à�ß�Ô�Î�ÏÓ�â�Ø�Õ§ÚÁØ�àTÔ~Ûbçè£Ü,ÏbÏbÓ�ÎÁÓ�Ð�Þ~Ü�ÙJÛ7Ù,Û²Ï8äRÕ§àjÔ�Î�Õ�ÛHÛ�Ô~ÙJä£ãxÕ§ÛHØiÛ�Ù�ÑJÛ�Ï�ÔEÐ�×,Ô�Î�ÏÓ�Ïdâ§â§Ù�â§Ø�Þ:äJØWÔ~Ø�ÑJØ�Û�ÏEÐ�× �G�²è£Í ú
�
�cú Û�Ü#ÏbØ�ÝcÏdÞUÞ�Ï8Ó�Ð�ßcà�Õ�Ô�Õ§Ð�àmÏdÖWØ�â�Ù£êØWÔ�Õ§Ð�à � õcõ�� çUÍ@Î�ÏbÞ�Ï�Ø�Þ~Ï õbü h«ÚÀØ�â§ÏÛ�Ü,Ï8Ø�ÝcÏdÞ�ÛdæWØ�à,äiÔ�Î�Ï@ä£Ù�Þ�ØWÔ~Õ�ÐcàÐ�×#Ô�Þ�Ø�Õ§à�Õ�àJßiäJØWÔ~Ø¬×³ÐcÞHÏbØ�Ó�ÎÁÛ�Ü,Ï8Ø�Ý�ÏbÞ7Õ§ÛEØ�Ñ,ÐcÙ£Ô ú ÚÁÕ�àLÙ£Ô~ÏbÛbç:Í@Î�ÏÜ�Þ�Ï8Û²ÏbàTÔBÛ�Ô~ÙJä£ãjÙJÛ²Ï8Û ü
� � Ô�ÏbÛ²ÔBÙ£Ô�Ô�ÏbÞ~Ø�àJÓ�Ï8ÛdæcÏbØ�Ó�ÎÁÎJØ<ÖLÕ§à�ßmØmä£Ù£êÞ~Ø�Ô�Õ§Ð�àjÐ�×#Ø�Ñ,ÐcÙ£ÔHÎJØ�â�×%Ø¬ÚÁÕ§àLÙ£Ô�Ïcç
	Ø�Ó�ÎxÔ�ÏbÛ²ÔHÙ£Ô²Ô~ÏdÞ�Ø�àJÓdÏ@ÎJØ�Û õcõÓ�â�Ø�Õ§ÚÁØ�àTÔ~Ûbæ�ë«Î�ÏbÞ�Ï«Ô~Î�Ï´ßcÏdàLÙ�Õ§à�Ï_Û�Ü,Ï8Ø�Ý�ÏbÞHÚÀØ<ãRÐ�ÞÚÀØ<ãRà�Ð�ÔBÑ,ÏÐ�à�ÏiÐ�×:Ô�ÎJÏ|Ó�â�Ø�Õ§ÚÁØ�àTÔ~Ûbç �_â�âUÛ²Ü#ÏdÏ8Ó�ÎÄë@Ø�Û«Û~Ø�ÚÁÜ�â§ÏbäOØWÔ	XjÝ �´ácçè£Ü,ÏbÏbÓ�ÎqÛ�Õ�ßcàJØ�â�Õ�Û´ÜJÞ�Ïdê]ÏbÚjÜJÎJØ�Û�Õ�ábÏbäOÙJÛ�Õ�àJß2Ø/ä£Õ�ò#ÏbÞ²êÏdàJÓdÏOÐcÜ,ÏbÞ~Ø�Ô�ÐcÞbç �_Ø�ÚÁÚjÕ§à�ßÃë«Õ�à,ä£ÐWë Õ�ÛÀØ�Ü�Ü�â§Õ§ÏbäzÐcàz×³Þ�Ø�ÚÁÏbÛÐ�× ú#� ÚÀÛ¬Ð�×Bä£Õ�ò�ÏdÞ~ÏdàJÓdÏbä3Û�Ü,ÏbÏbÓ�Î�æ#ë«Õ�Ô~Î$Ø/Û�Î�Õ�×¡Ô¬Ð�× *ÀÚÁÛbç��_àØ�ÚÁÜ�â§Õ�Ô~ÙJä£ÏxÔ�Î�Þ~ÏbÛ�Î�Ð�â�ä)Õ�Û_ÙJÛ�Ïbä3Ô�Ð2ÚÀØ�Þ�Ý)Û²Õ§â§ÏdàJÓdÏ|×³Þ�Ø�ÚÁÏbÛbç�� �Ø�àJØ�â�ã£Û�Õ§ÛÀÕ�ÛÄÜ,ÏbÞ²×³ÐcÞ�ÚÁÏbä Ðcà Ô�Î�Ï¿à�Ð�à�êoÛ�Õ�â§Ïdà,Ó�Ï3×³Þ�Ø�ÚÁÏbÛbæ«ÙJÛ�Õ�àJßâ�ÐWë�ÏdÞ´Ø�àJä)Î�Õ§ß�Î�ÏbÞ´Ð�Þ�ä£ÏdÞ�Û@Ð�×HØ�à,Ø�â§ãLÛ�Õ�Ûdç��¿ÏbÕ�ßcÎcÔ~Ïbä)ä£Õ�ò#ÏbÞ�ÏbàJÓ�ÏÓ�ÏdÜ,Û�Ô~Þ~Ø�âTÓdÐTÏdù/Ó�Õ§ÏdàTÔ~Û7Ø�Þ~ÏEÔ~Î�ÏdàjÐ�Ñ�Ô~Ø�Õ§à�Ï8ä|Ø�àJäxÛ²ÚÁÐLÐ�Ô~Î�ÏbäRÐWÖ�ÏbÞ

*|Ó�ÐcàJÛ�ÏbÓ�Ù�Ô�Õ§Ö�Ï@×³Þ�Ø�ÚÁÏbÛBë«Õ�Ô~Î�Õ�à2Ô�Î�Ï¬ß�Õ§Ö�ÏbàÀà�Ð�à£êÛ�Õ�â§ÏdàJÓdÏ´Þ~Ïdß�Õ§Ð�àkç
��ÐcÞHÏbØcÓ�ÎjÛ�Ü,Ï8Ø�ÝcÏdÞ8æ<Ô�ëÐmÛ�Ï�Ô~Û7Ð�× ���	����ÚÁÐLä�Ïdâ�ÛHØ�Þ~ÏÔ�Þ�Ø�Õ§à�Ïbä%æcÐ�à�Ï@ÙJÛ�Õ§à�ß|ä£Õ�ò#ÏbÞ�ÏbàJÓ�Ï´ÓdÏdÜJÛ²Ô�Þ�Ø�â�ÛdæcØ�àJäÁØ�àJÐ�Ô�ÎJÏdÞHÙJÛ�Õ�àJßëÏbÕ�ßcÎcÔ~Ïbä � �	ÓdÏdÜJÛ²Ô�Þ�Ø�â�Ûdç¬ý_Õ�ò#ÏbÞ�ÏbàJÓ�ÏÁÓ�ÏbÜJÛ²Ô�Þ�Ø�â�Û´Ð�×HÔ~Î�Þ~ÏdÏxä�Õ�×¡ê×³ÏdÞ~ÏdàTÔ:ä£Õ§ÚÁÏdàJÛ�Õ§Ð�àJÛbæWàJØ�ÚÁÏbâ�ãcæ õ	� æ õ(' Ø�àJä õ h´Ø�Þ�ÏEÙ,Û²Ï8ämÔ�Ð_Ô�Þ�Ø�Õ§àÔ�Î�Þ~ÏdÏ ���	�	�(ÚÁÐLä�Ïdâ�Ûdæ,ë«Î�ÐcÛ�ÏmÛ�Ô~Þ�ÙJÓ�Ô�Ù�Þ~ÏbÛ_Ø�Þ~Ï�æ���������������

�����������7æ�����������������������������Ø�àJä�� �!��� "!������� "��
�#�!�Hæ�Þ~ÏbÛ�Ü,Ï8Ó©Ô�Õ§Ö�Ïbâ�ãcç �_ÏdÞ~Ï$�fÞ~Ï�×³ÏdÞ�Û¬Ô�Ð3ØÄâ�Õ§à�ÏbØ�ÞiÙ�à�Õ�ÔbæUØ�àJä%�Þ�Ïd×³ÏdÞ�ÛkÔ~ÐmØ¬àJÐ�à�â§Õ�àJÏbØ�Þ7Ù�àJÕ�Ô8ç:Í@Î�Ï«Û�ÏbÓdÐ�àJäxÛ²ÏdÔ7Ð�× ���	�	� ÚÁÐ£äLêÏdâ�ÛRÕ�ÛmÔ~Þ~Ø�Õ�à�Ï8äÈÐ�à õ hWêä£Õ�ÚÁÏbàJÛ²Õ§Ð�à,Ø�âEë�ÏdÕ§ß�ÎTÔ�Ï8ä����îÓdÏdÜJÛ²Ô�Þ�Ø�â�Ûdæä£ÏdÞ~Õ�ÖcÏbäj×³Þ~Ð�Ú ���zØ�àJØ�â§ã£Û²Õ�ÛHÐ�×%ÐcÞ~ä£ÏbÞ~Û õ<ú Ø�àJä õ ' ç7Í@Î�Ï_Û²Ô�Þ~ÙJÓ©êÔ�Ù�Þ~Ï@Ð�×�Ô~Î�ÏbÛ�Ï����	���ìÚjÐ£ä£Ïbâ§Û7Õ�Û&�#�'�(� "!�����)� "!�*�#�'�7ç�Í@Î�Ï

Ó�ÎJÐ�Õ�Ó�Ï_Ð�×UØ�Ñ#ÐWÖ�Ï¬à�Ï�Ô�ë�Ð�Þ~ÝÁÛ�Ô~Þ�ÙJÓ�Ô�Ù�Þ~ÏbÛ�Õ�ÛBÑ,Ø�Û�Ïbä/Ðcà2ØjÛ²ã£Û²Ô�ÏdÚjêØ�Ô�Õ�ÓmÛ�Ô~ÙJä£ãÄÞ�ÏbÜ,ÐcÞ²Ô~ÏbäOÕ�à � õ8ú+� ç+	BÞ�Þ~Ð�Þ@ÑJØcÓ�ÝTÜJÞ�ÐcÜJØ�ßTØWÔ�Õ§Ð�àÄØ�â§ß�Ð�êÞ~Õ�Ô�Î�Ú&Õ§Û«Ù,Û²Ï8ä/Ô~ÐÀÙ�Ü#äJØWÔ�ÏiÔ~Î�Ïmë�ÏdÕ§ß�ÎTÔ~Û�Ð�×:Ô�ÎJÏmà�Ï�Ô�ë�Ð�Þ~Ý � õ8ü+� ç
��Ï8ØWÔ~Ù�Þ�Ï8Û7Ï�ðLÔ�Þ�Ø�Ó�Ô�Ï8ä|×³Þ~Ð�ÚéÏbØ�Ó�ÎxÔ�Ï8Û�ÔÙ£Ô²Ô~ÏdÞ�Ø�àJÓdÏ@Ø�Þ�Ï×³Ï8äÄÔ�ÐjÔ�Î�ÏmÓdÐ�Þ~Þ�Ï8Û²Ü#Ð�àJä�Õ�à�ß õ�õ Ó�â�Ø�Õ§ÚÀØ�àTÔ@ÚjÐ£ä£Ïbâ§ÛbçEÍ@Î�ÏmÓ�Ðcà£ñ�êä�ÏdàJÓdÏ|Û�ÓdÐ�Þ~Ï¬Ð�×7ØjÚÁÐ£ä£Ïdâ�Õ�Û«ä£ÏdñJà�Ïbä)ØcÛ

, � õ
. 1� H ���

Ï�ð£Ü�����- H � $ - H �*.0/ H �21 H .W7

ë«Î�ÏbÞ�Ï3/ H Õ§ÛxÔ�ÎJÏOÕ§à�Ü�Ù�ÔÁÖcÏbÓ�Ô�Ð�ÞxÔ�Ð¿Ô�ÎJÏÄÚÁÐ£ä£Ïdâ]æ41 H Õ�ÛxÔ�Î�ÏÐcÙ£Ô�ÜJÙ£ÔBÐ�×#Ô�ÎJÏ«ÚjÐ£ä£Ïbâ[æLØ�à,äQ.�Õ�Û7Ô�Î�Ï_àTÙJÚRÑ#ÏdÞEÐ�×,×³Ï8ØWÔ�ÙJÞ�Ï@Ö�Ï8Ó©êÔ~Ð�Þ�Û´Ð�×:Ô~Î�Ï|Ô~ÏbÛ²Ô¬Ù£Ô�Ô�ÏbÞ~Ø�àJÓ�Ïcç_èLÜ,Ï8Ø�ÝcÏdÞ´ÚÁÐ£ä£Ïdâ:à�ÐcÞ�ÚÀØ�â§Õ§ábØWÔ~Õ�Ðcà
�65>�´ÐcÞ�Ú �«Ø�àJäÄÔ�Ï8Û�Ô_Ù�Ô²Ô�ÏbÞ~Ø�àJÓ�ÏmàJÐ�Þ~ÚÁØ�â�Õ§ábØ�Ô�Õ§Ð�à��pÍ,�_Ð�Þ~Ú)�@Ø�Þ�ÏÜ#ÏdÞ�×³Ð�Þ~ÚÁÏbäOÐ�àÄÔ�ÎJÏ|Þ~Ø<ë�Ó�Ð�à�ñ,ä£Ïdà,Ó�Ï|Û~Ó�Ð�Þ~ÏbÛbç ��ÐcÞ_Í,�´ÐcÞ�Ú)æ ú#�Û�Ü#ÏbØ�ÝcÏdÞ�Û/Ø�Þ~ÏqÓ�Î�ÐTÛ²Ïbà�×³ÐcÞ2ä£ÏbÖ�Ïdâ§Ð�ÜJÕ�à�ßÂÑ,Ø�Ó�ÝLß�Þ~Ð�Ù�à,äfÚÁÐ£ä£Ïdâ�Û×³Þ~Ð�Ú �G�²è£Í ú#� ��õ Ó�Ïdâ§â§Ù�â§Ø�Þ´ä£ÏdÖcÏdâ§Ð�Ü�ÚÁÏbàcÔ´ä�Ø�Ô~ØÁÛ�Ï�Ôbç

gOËWÌ87 QT=85:t[a<=2;#G:>XD)Z[=8VT5:=8=8Z[\�G
Í@Î�ÏÂÜ#ÏdÞ�×³Ð�Þ~ÚÁØ�àJÓ�ÏÃÐ�×ÁÛ²Ü#ÏbØ�Ý�ÏbÞOÞ~ÏbÓdÐ�ßcà�Õ�Ô~Õ�Ðcà�Û�ã£Û�êÔ~ÏdÚÀÛ«Õ�Û´Ó�ÐcÚÁÚjÐcà�â§ãÀÏdÖWØ�â§ÙJØWÔ~ÏbäOÕ§àÄÔ~ÏdÞ~ÚÀÛ@Ð�×UÏ8ïTÙJØ�â%ÏbÞ�Þ~Ð�Þ@Þ�ØWÔ�Ï

��	4	ö��©æcë«Î�Õ§Ó�ÎÀÓbØ�àÁÑ,Ï_ÚjÏ8Ø�Û�Ù�Þ~Ïbäx×³Þ�ÐcÚîÔ~Î�Ï_ý¬Ï�Ô�Ï8Ó©Ô~Õ�Ðcà9	EÞ~Þ�ÐcÞÍUÞ�Ø�ä£Ïdê]Ð�ò �pý:	BÍ��BÓ�Ù�Þ~Ö�Ï8Û�� õ�õ�� ç �UÕ§ßJç ü ÓdÐ�ÚÁÜJØ�Þ~ÏbÛHÔ�Î�Ï¬Ü,ÏbÞ²×³ÐcÞ²êÚÀØ�àJÓ�ÏsÐ�×7Û²Ü#ÏbØ�Ý�ÏdÞ�Þ~ÏbÓ�Ðcß�à�Õ�Ô�Õ§Ð�àÄÛ²ã£Û²Ô�ÏdÚÀÛ�ÑJØcÛ²Ï8äÀÐ�àOÓ�ÏdÜ,Û�Ô~Þ~Ø�â§Ûë«Õ�Ô�Î¿Ô�Î,ØWÔiÐ�×Û�ã£Û�Ô~ÏdÚÀÛ_Ñ,Ø�Û�ÏbäqÐcà¿ä£Õ�ò�ÏdÞ~ÏdàJÓdÏxÓ�ÏbÜJÛ²Ô�Þ�Ø�â�ÛdçmÍ@Î�Ï
	�	Bö&Ð�×iÛ²ã£Û²Ô�ÏdÚÀÛjÑJØcÛ²Ï8äfÐcàìä£Õ�ò�ÏdÞ~ÏdàJÓdÏ)ÓdÏdÜJÛ²Ô�Þ�Ø�â�ÛjÕ§Û õ h�ç õ';Ø�àJä õ hJç * ; æ�×³Ð�ÞRÔ�Î�ÏÄÓdØ�Û�ÏbÛ)� õ8ú æ � �iØ�àJä � õ(' æ � �sÞ~ÏbÛ�Ü#ÏbÓ©Ô~Õ�ÖcÏdâ§ã�æØcÛRÓdÐ�ÚÁÜJØ�Þ~Ïbä¿Ô~Ð õ *�ç õ<; Ø�à,ä õ *£ç h ; Ð�×«Ô~Î�Ï2Û�ãLÛ²Ô�ÏbÚÀÛ|ÑJØcÛ²Ï8äÐcàÀÓ�ÏdÜ,Û�Ô~Þ~Ø�â§ÛHä£ÏbÞ�Õ§Ö�Ï8äx×³Þ�ÐcÚ ���ÈÐcÞ~ä�ÏdÞ�ÛUÐ�× õ ' Ø�àJä õ<ú æ�Þ~ÏbÛ�Ü,Ï8Ó©êÔ~Õ�ÖcÏdâ§ã�ç �_ÏdÞ~Ï�æLÔ�ÎJÏsÐcÞ~ä�ÏdÞ~Ïbä/Ü,Ø�Õ§Þ«Õ�àJä�Õ§ÓbØWÔ�Ï8ÛÔ�Î�ÏmÎ�Õ§ß�Î)Ø�à,ä2â§ÐWëÐcÞ~ä�ÏdÞ�Û_Ð�×����XØ�à,Ø�â§ãLÛ�Õ�Û_ÙJÛ�Ïbä$Ô�Ð)ÐcÑ£Ô~Ø�Õ�à$Ô�Î�ÏÀä£Õ�ò#ÏbÞ�ÏbàJÓ�ÏÀÓdÏdÜ£êÛ²Ô�Þ�Ø�â�Ûbç7Í@ÎJÏmâ�ÐWë�ÏdÞ�Ü,ÏbÞ²×³ÐcÞ�ÚÀØ�àJÓ�ÏiÐ�×UÔ�Î�Ï|ä�Õ�ò�ÏdÞ~ÏdàJÓdÏmÓ�ÏdÜ,Û�Ô~Þ~Ø�â§ÛÓbØ�àìÑ,ÏqØ�Ô²Ô~Þ�Õ§Ñ�Ù£Ô~ÏbäfÔ�ÐÃÔ�Î�ÏbÕ�ÞÀÎJÕ�ßcÎìàJÐ�Õ�Û²Ï)Ó�ÐcàcÔ~ÏdàTÔÀÞ�Ï8Û²ÙJâ�Ô~Õ�à�ß×³Þ~Ð�Ú ä£Õ�ò�ÏdÞ~Ïdà,Ó�Õ§à�ßJç.Í@Î�Ï)Ü#ÏdÞ�×³Ð�Þ~ÚÀØ�àJÓdÏOë@Ø�ÛÁØ�â§Û�ÐÃØ�àJØ�â§ãLádÏ8äÑLã|Ïdð�Ø�ÚÁÕ�àJÕ�à�ßië«Î�ÏdÔ�Î�ÏbÞ:Ô�Î�Ï«Î�Õ§ß�ÎJÏbÛ²ÔHÛ~Ó�ÐcÞ�ÏbÞ��pë«Õ�àJà�ÏdÞ �:Ø�ÚÁÐ�à�ßÔ~Î�Ï õ�õ Ó�â�Ø�Õ§ÚÁØ�àTÔ~Û¬×³Ð�ÞsÏbØcÓ�ÎqÔ�Ï8Û�ÔiÙ£Ô�Ô�ÏdÞ�Ø�à,Ó�Ïjë�ØcÛ_Õ§àJä£ÏbÏbä$Ô�Î�ÏØcÓ©Ô~ÙJØ�â@Û²Ü#ÏbØ�Ý�ÏbÞ �³ßcÏdàLÙ�Õ§à�Ï2ë«Õ§à�à�ÏbÞ �|Ð�×´Ô~ÎJØWÔxÔ�Ï8Û�ÔÁÙ£Ô²Ô~ÏdÞ�Ø�àJÓdÏ�çÍ@ÎJÏÄØ�à,Ø�â§ãLÛ�Õ�Û|ë@Ø�ÛRä�Ð�à�ÏÄÐ�àÂÔ�ë�Ð$Û�ãLÛ²Ô�ÏbÚÀÛdô/Û�ã£Û�Ô~ÏdÚ õ ÑJØcÛ²Ï8äÐcà�ëÏbÕ�ßcÎTÔ�Ïbä�ÓdÏdÜJÛ²Ô�Þ�Ø�â�Û/ä£ÏbÞ�Õ§Ö�Ï8ä�×³Þ�ÐcÚíÔ~Î�Ï�����Ø�àJØ�â�ã£Û�Õ§ÛÁÐ�×ÐcÞ~ä�ÏdÞ õ ' æ,Ø�àJä3Û�ãLÛ²Ô�ÏbÚ ú æJÑ,Ø�Û�ÏbäÄÔ�Î�ÏxÐ�à3ä£Õ�ò#ÏbÞ�ÏbàJÓ�ÏxÓ�ÏdÜ,Û�Ô~Þ~Ø�â§Û×³ÐcÞmÔ�ÎJÏ2ÓdØcÛ²Ï � õ(' æ � ��ç>=_×�Ô�ÎJÏ ü
� � Ô�ÏbÛ²ÔRÙ£Ô�Ô�ÏbÞ~Ø�àJÓ�Ï8ÛdækÔ�Î�Ï2ØcÓ©êÔ~ÙJØ�â�Û�Ü#ÏbØ�ÝcÏdÞ@Õ�Û@Ð�à�ÏsÐ�×UÔ�Î�ÏmÓ�â�Ø�Õ§ÚÀØ�àTÔ~Û�Õ§àÄÐcà�â§ã ú * õ ÓdØcÛ²Ï8Ûdç-�oÔë@Ø�Û@ÐcÑJÛ�ÏdÞ~Ö�Ïbä2Ô�Î,ØWÔ õbü hRßcÏdàLÙ�Õ§à�Ïmë«Õ§à�à�ÏdÞ�Û@ë�ÏdÞ~ÏiÓdÐ�ÚÁÚÁÐ�àÄÔ�ÐÑ#Ð�Ô~Î/Ô~Î�ÏsÛ�ã£Û�Ô~ÏdÚÀÛbæTë«ÎJÕ�â§Ï ú X|ß�ÏbàLÙ�Õ�àJÏ_ë«Õ§à�à�ÏdÞ�ÛëÏbÞ�Ï_Û�Ü#ÏbÓ�Õ�ñ,ÓÔ~ÐzÛ²ã£Û²Ô�ÏbÚ õ æØ�àJä ü
� Ô�ÐÂÛ�ãLÛ²Ô�ÏbÚ ú ç�Í@Î�Õ�Û/Ó�â§ÏbØ�Þ�â§ãzÕ§àJä£Õ�ÓdØWÔ~ÏbÛÛ�Ð�ÚÁÏ|ÓdÐ�ÚÁÜ�â§ÏdÚÁÏdàTÔ~Ø�Þ�ã2ÏdÖLÕ§ä�ÏdàJÓdÏsÞ~ÏdÜJÞ�Ï8Û²ÏbàcÔ~ÏbäÄÑLã/Ô�ÎJÏRä£Õ�ò#ÏbÞ²êÏbàJÓ�Ï)Ó�ÏbÜJÛ²Ô�Þ�Ø�â�ÛdæHØ�àfÐ�ÑJÛ�ÏdÞ~ÖWØWÔ�Õ§Ð�àÈÔ~ÎJØWÔÁÕ�ÛRà�Ð�ÔxÏbÖTÕ�ä£ÏbàcÔj×³Þ~Ð�ÚÔ~Î�Ï|ý:	BÍXÓ�Ù�Þ~Ö�Ï8ÛÐ�× �:Õ§ßJç ü ç

�:Õ§ßJç ' Û²ÎJÐWë´ÛHÔ�ÎJÏ¬ý:	BÍ Ó�Ù�Þ~Ö�Ï8ÛH×³ÐcÞÛ�ãLÛ²Ô�ÏbÚÀÛEÑJØcÛ²Ï8äÐcà�ä£Õ�ò�ÏdÞ~ÏdàJÓdÏOÓdÏdÜJÛ²Ô�Þ�Ø�â�ÛdæE×³Ð�ÞjÔ�Î�Ï)ÓdØcÛ²Ï8Û � õ(' æ � �©æ�� õ(' æ X �xØ�à,ä
� õ(' æ õ	� �©ç �_ÛkÔ�Î�Ïâ�ÐWë�ÏdÞ�ÐcÞ~ä�ÏdÞ�Ð�× � �qØ�à,Ø�â§ãLÛ�Õ�Û%Õ�à,Ó�Þ~ÏbØ�Û�ÏbÛbæ8ÚjÐcÞ�ÏÛ�Ü#ÏbØ�ÝcÏdÞRÓ�Î,Ø�Þ�Ø�Ó©Ô~ÏdÞ~Õ§Û²Ô�Õ�ÓdÛmØ�Þ�ÏÄÓdØ�Ü�Ô�Ù�Þ~ÏbäÃÑLãÃÔ�Î�Ï2ÓdÏdÜJÛ²Ô�Þ�Ø�â�ÛmÐ�×



  1     2     5     10    20    40  
  1   

  2   

  5   

  10  

  20  

  40  

False Alarm probability (in %)

M
is

s 
pr

ob
ab

ilit
y 

(in
 %

)

p = 12 ; (EER = 15.9)
p = 14 ; (EER = 15.1 )
(p1,p2) = (12,6) ; (EER = 19.1)
(p1,p2) = (14,6) ; (EER = 19.5)
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(p1,p2) = (14,6) ; (EER = 19.5)
(p1,p2) = (14,8) ; (EER = 23.1)
(p1,p2) = (14,10) ; (EER = 21.1)
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m = 19 ; (EER = 19.5)
m = 14 ; (EER = 19.8)
m = 10 ; (EER = 21.8)
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