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¼ ½ ª³¢�£�«}°¬¹o¥$¢�§�«�ª ¼
�Ùè¾� Þ0×ÉÕÖÓÇÕÙÛÙÈ:ÃHè¾èãè¾èãèãè¾èãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �
�Ùè ì ÀÂÁÄÃ�ö�÷CøJæãù[ÃWç&ß=Ã½×vÆÇË�Ã½ÐOÌäáÖÐÄÏ[ÌÎÁÄÆÑÅÂÌÎÁÄÃ�ÅÉÆÇÅúèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ì

¿ À ¯/¹}¢�£~§´ª�«�ÁEÂ³Ã}¡�§´¥�¡ Ä
ì&è¾� |üÁOàúøäÃ�È:ÌÎ×vÆÇÐÄÕÖÅ³áÖ×ÉÃGÆÇÐOÌÉÃ½×ÉÃ�ÅvÌÉÆÇÐÄÛ èãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè î

ì&è¾�Ùè¾� û ÁÄÆÇÅjÌÎÕÙ×jà`ÓÇÃ�ÅÉÅvÕÙÐ?èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè î
ì&è ì øVÃ½È:ÌÉ×ÉÆÇÐ:Õ�ÕÖÅÉÝ½ÆÑÓÇÓÇáPÌÎÆÑÕÙÐwÌÉÁÄÃ½ÕÙ×jà èãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �
ì&è î |üÁOà�ÕÙÅvÝ½ÆÇÓÑÓêáPÌÉÆÇÕÙÐ:ÅÚáÖ×vÃ~ÆÇË�ß8ÕÙ×jÌýáÖÐOÌÚÌÉÕ»ÌÎÁÄÃ¾ùÄö èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �)�
ì&èÅH øVÃ½È:ÌÉ×ÉÆÇÐ:Õ�ÕÖÅÉÝ½ÆÑÓÇÓÇáPÌÎÆÑÕÙÐÄÅMÃ�Ëwß:ÆÇ×ÉÆÑÝ�áÖÓÑÓÑànè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �_ì

ì&èÅHÄè¾� ù&ÕÙÓÇáÖ×ÂÐÄÃ½È&ÌÎ×ÉÆÑÐÄÕÙÅ�èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ��î
ì&èÅHÄè��Öè�� éäÕÙË�Ã½ÅjÌýá$yPÃãÌÉÕwù&ÈÄß=Ã½×ÆK��GáÖËwÆÑÕ)y�áÖÐÄÏÄÃ?è¾èãèãè¾èãè¾èãèãè¾èGèãè ��H
ì&èÅHÄè��Öè ì ù:ø(æ è¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ���
ì&èÅHÄè��Öè î ù&ÈÄË�ËpáP×và�Ç	ÌÎÁÄÃGÅvÕÙÓêáÖ×MÐÄÃ½È:ÌÉ×ÉÆÑÐÄÕwÅvÕÙÓÇÈ&ÌÎÆÇÕÖÐpèãè¾èãè¾èãèãè¾èGèãè ì��

ì&èÅHÄè ì û ÌÎË�ÕÙÅÉß:ÁÄÃ½×vÆÇÝãøäÃ�È:ÌÎ×vÆÇÐÄÕÙÅxèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ìÖî
ì&èÅHÄè ì6è�� ù&ÕÙÈÄÏÄáÖÐ�÷v÷ýë=ù&ÈÄß=Ã½×7K7�GáÖË�ÆÇÕ)y�áÖÐÄÏ:Ã~áÖÐÄÏ�ÕÖÌÉÁÄÃ½×vÅ è¾èãèãè¾èGèãè ìPH
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ì&èÅHÄè î �4ç:ß:ÓÇÕÙ×vÆÇÐÄÛ»ÌÎÁ:ÃãßÄáÖ×ÎáÖË�Ã�ÌÉÃ½×ÂÅvß*áÖÝ½Ã�Å��³ÆÍÌÎÁ�ËwáÖÐ�KBËwáÖÏÄÃJÐÄÃ½È:ÌÉ×ÉÆÑÐÄÕÙÅ èGèãè ì)!
ì&èÅHÄè î&è�� ù&ÕÙÓÇáÖ×Âß*áÖ×ÉáÖËwÃWÌÎÃ�×ÂÅÉß*áÖÝ�Ã�èãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ì)!
ì&èÅHÄè î&è ì û ÌÎË�ÕÙÅÉß:ÁÄÃ½×vÆÇÝGß*áÖ×ÉáÖËwÃWÌÎÃ�×ÂÅÉß*áÖÝ�Ã èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ì$�

ì&è"� ÀÂÁÄÃGÒeÈ:ÌÉÈÄ×ÉÃ�èãè¾èãèãè¾èãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ì$È
Ä »EÂ�¯ÊÉ ½*À ¶�ËgÌ�º}Í�¯	£P§¨²�¯/ª³¢ Ä ¿

î:è¾� ÀÂÁÄÃãÐÄÃ�È:ÌÎ×vÆÇÐÄÕuÊ=Ã�áÖË èãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè îÙî
î:è ì ÀÂÁÄÃ�ö�÷CøJæãù[ÏÄÃWÌÎÃ½ÝWÌÎÕÙ×vÅ èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè î$H

î:è ì&è¾� D�áÖ×ÂÏÄÃ�ÌÉÃ½ÝWÌÎÕÙ×Hèãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè î��
î:è ì&è ì øäÃ½áÖ×³ÏÄÃ�ÌÉÃ½Ý�ÌÉÕÙ×©è¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè î)�

î:è î û Ð$ÌÉÆÇÝ�ÆÇß*áPÌÉÃ½Ï�×ÉÃ�ÅÉÈÄÓÍÌÎÅ èãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè î)È
î:èÅH :ÚáÖÓÑÆÇÊÄ×ÉáPÌÎÆÑÕÙÐ`ÕÖÒ	ö�÷CøJæãù èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè H$ì

î:èÅHÄè¾� Î¸ÆÇÛÙÁOÌ³ÆÇÐ��vÃ½Ý�ÌÉÆÇÕÙÐwè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè HOî
î:èÅHÄè ì :MÕÙÅÉË�ÆÇÝ~Ë�ÈÄÕÙÐÄÅãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè HOî
î:èÅHÄè î :ÚáÖÓÇÆÑÊÄ×Îá�ÌÎÆÇÕÖÐ`ÏÄÃ�ÌÉÃ½ÝWÌÎÕÙ× èãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè H)H

Ï »EÂ�¯ÊÐ�¤¦²�¤¦²�¤�¢�¡�¹ÑÉÓÒ Ï Á<Â¬«¦¢�«�²�¹o®b¢�§�Í^®¨§�¯/£E»�¹� �¯ Ï³Ô
HÄè¾� ÷BÐOÌÎ×vÕ&Ï:ÈÄÝ�ÌÉÆÇÕÙÐgè¾èãèãè¾èãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè H	�
HÄè ì ö·áPÛÙÐÄÃ�ÌÉÆÇÝGÃ*I8Ã½ÝWÌÎÅ³ÕÙÐ�ÌÎÁÄÃ¾ö��PHwÞmö�À èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè H	!

HÄè ì&è¾� Þ0×ÉÕÖÌÉÕÖÌBà6ß8ÃGÌÎÃ�ÅvÌ�K ÅvÌÎáÖÐÄÏúÅÉÃ�ÌÆKBÈÄß è¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè H	!
HÄè ì&è ì ù&Ý�áPÐÄÐÄÃ½×VÅÉÃWÌ�K ÈÄß èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè H��
HÄè ì&è î Ü~áPÌýáuáÖÝ�Ø$ÈÄÆÇÅvÆÑÌÎÆÑÕÙÐ[ÅÉÃWÌ�K ÈÄß-èãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �Öí
HÄè ì&èÅH û Ð*áPÓÑà6ÅÉÆÑÅäáPÐÄÏ�×ÉÃ½ÅvÈÄÓÑÌÉÅ èãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ���
HÄè ì&è"� �4ç:ß:ÓêáÖÐ*á�ÌÎÆÇÕÖÐúÕPÒ0ö��PH�×vÃ½ÅvÈÄÓÑÌÉÅäèãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �$�
HÄè ì&è(� :MÕÙÐÄÝ�ÓÇÈÄÅvÆÇÕÙÐÄÅ³ÕÙÐ�ËwáÖÛÙÐÄÃWÌÎÆÑÝ~Ã*I8Ã½Ý�ÌÉÅ èãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè � �

HÄè î �³Ã½ÅvÈÄÓÑÌÉÅ³Òe×vÕÙË æJÌÉÁÄÃ½×³ÀsÃ½ÅvÌÉÅ`èãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �Oì
Ô �Cª�¤¦®�Ã}¡�§´¡,«9·'Õ<¤¦®´ÖC¯�¢�ÖC¤ ¢�¤ Ò9Ä

�&è¾� ÀÂÁÄÃãÝ�áPÓÇÆÇÊ:×ÎáPÌÉÆÇÕÙÐwÏÄÃ�ÌÉÃ½Ý�ÌÉÕÙ×�èãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �$H
�&è ì Ü~áPÌÎá»×ÎáPÌÉÃ½ÅVáÖÐÄÏ[ÌÎÁ:Ã�ìPíÙíOì�ÌÎ×vÆÇÛÙÛÙÃ�× è¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �)È
�&è î ÷BÐÄÆÍÌÎÆÇáÖÓNß*áP×vÌÎÆÑÝ½ÓÑÃ(ÆÇÏÄÃ�ÐOÌÎÆÑÔÄÝ�áPÌÉÆÇÕÙÐ èãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè !Öí
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�&è î:è¾� Þ<Ã�×vÒeÕÙ×vËpáÖÐ:Ý½ÃGÕÖÒsÌÎÁÄÃg×:MÃ½×vÃ½Ð{yPÕ�å·ÏÄÃWÌÎÃ�Ý�ÌÎÕÖ×(è¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè !Öî
�&è î:è ì Þ<Ã�×vÒeÕÙ×vËpáÖÐ:Ý½ÃGÕÖÒ<ÀVæJD èãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè !)�

�&èÅH Þ0ÆÇÕÖÐ�áPÐÄÏ�Ë�ÈÄÕÙÐ�ÆÇÏÄÃ�ÐOÌÎÆÑÔÄÝ�áPÌÉÆÇÕÙÐ`èãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè !$�
�&èÅHÄè¾� :MÓÇÈÄÅjÌÎÃ�×ÉÆÇÐ:Û{Ç0×ÉÃ�ËwÕ�å6ÆÇÐÄÛuÝ�×ÉÕÙÅvÅÆK ÌÎáÖÓzy èãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè !$È
�&èÅHÄè ì ù&Ã½ÓÑÃ½ÝWÌÎÆÇÕÖÐnèãè¾èãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �Ùî

�&èÅHÄè ì6è�� �äáPÐÄÛÙÃ èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �)�
�&èÅHÄè ì6è ì À<×ÉáÖÝ�yOà6ÐÄÃ½ÅvÅJ:MÈ:Ì¤è¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �)�
�&èÅHÄè ì6è î ö·ÜØ:MÈ&ÌÎÅ èãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè �)È
�&èÅHÄè ì6è(H ù&ÈÄË�ËpáP×và èãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ÈÙî

�&è"� ��M�Ý�áÖÝWà�ÕÖÒ<ß*áÖ×vÌÉÆÇÝ�ÓÇÃ~÷CÜ èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè ÈÙî
�&è(� RMÆÇáÖÅÚÒe×ÉÕÖË ß*áÖ×jÌÎÆÑÝ½ÓÇÃ~ÅvÃ½ÓÑÃ½Ý�ÌÉÆÇÕÙÐ·èãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè È��
�&è"! �³Ã½ÅvÈÄÓÑÌÉÅ�èGè¾èãè¾èãèãè¾èãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè È�!

�&è"!&è¾� Ü(Ã�ÌÉÃ½Ý�ÌÉÕÙ×³×ÉÃ�ÅÉß=ÕÙÐÄÅÉÃ¾áÖÐÄÏú×ÉÃ�ÅÉÕÙÓÑÈ:ÌÎÆÑÕÙÐ è¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãè È�!
�&è"!&è ì øäÃ�ÛOáPÌÎÆÍåÙÃGßÄÆÑÕÙÐÄÅ èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãèq��íÖî

�&è(� :ÚáÖÓÑÆÇÊÄ×ÉáPÌÎÆÑÕÙÐ`ÕÖÒsÌÎÁ:ÃãÝ½áÖÓÇÆÑÊÄ×Îá�ÌÎÆÇÕÖÐ`ÏÄÃ�ÌÉÃ½ÝWÌÎÕÙ×Úèãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãèq��íÖî
Ò É3«�ª³¢�¯�Õ<¤{£~®�« ¼/Ù�Ú

�:è¾� |üÁOà�ÓÇÕ6Õ)ywáPÌVáwö�ÕÙÐOÌÎÃ<:ÚáÖ×vÓÇÕuÕÖÒ�:ÚáÖÓêÜ(ÃWÌLÛ èãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãèq��í$È
�:è ì +$Ü³Ý�0 Þ	ß`áÖÐ:Ï�:ÚáÖÓÇÜ(Ã�Ì èãè¾èãèãèãèãèãè¾èãè¾èãèãè¾èãè¾èGèãè¾èãèãè¾èãè¾èãèãè¾èGèãèq�)��í
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ÓÇáPÌÎÆÑÕÙÐ�ÃWç&ß=Ã½×ÉÆÑËwÃ�ÐOÌäÆÑÐOåÙÕÙÓÍå&ÆÑÐÄÛ»ÌÎÁÄÃãÀsÃ�åPáPÌÎ×vÕÙÐªá�ÌND*Ã�×ÉË�ÆÇÓêáPÊzëÄá�øäÃ½áÖ×³ÏÄÃ�ÌÉÃ½Ý�ÌÉÕÙ×äáÖÓÇÅvÕwÓÑÕ&Ý½áPÌÎÃ�Ï�á�Ì
D*Ã�×ÉË�ÆÇÓêáPÊpáÖÐ:Ï[á,D�áÖ×MÏ:Ã�ÌÎÃ�Ý�ÌÉÕÙ×�!Öî��~y6Ë á��Má�àpÆÇÐ`ö�ÆÇÐÄÐ:Ã½ÅÉÕPÌýá:ë:â¾è ù8èÑè0ÀÂÁ:Ã~ßÄ×ÉÕÙß=Ã½×jÌÎÆÑÃ½ÅMÕPÒsá�ÐÄÃ½È/K
ÌÉ×ÉÆÑÐÄÕ(Ê=Ã�áÖË Ý½×vÃ�áPÌÉÃ½Ï�áPÌ�D*Ã�×ÉË�ÆÇÓêáPÊ�áÖÐÄÏ»ß:×ÉÕÙß*áPÛOáPÌÎÃ�Ï�ÌÎÕ(ÌÉÁÄÃ?D�áÖ×<ÏÄÃ�ÌÉÃ½Ý�ÌÉÕÙ×7áÖ×vÃ.ÌÎÕ~Ê=ÃÚÃ çÄáPËwÆÑÐÄÃ½Ïzë
�³ÆÍÌÎÁ@ßÄáÖ×vÌÉÆÇÝ½È:ÓêáÖ×~×vÃ�ÒeÃ½×vÃ½ÐÄÝ�ÃpÌÎÕ�ÐÄÃ½È&ÌÎ×ÉÆÑÐÄÕªÕÙÅvÝ½ÆÑÓÇÓêá�ÌÎÆÇÕÖÐÄÅ½è û ÌÉÁÄÆÇ×vÏ�ÏÄÃWÌÎÃ½ÝWÌÎÕÙ×¾ÆÇÐ@ö�÷Cø(æGù¤ÆÑÅãÌÉÁÄÃ
:ÚáPÓÇÆÇÊ:×ÎáPÌÉÆÇÕÙÐ�Ü(ÃWÌÎÃ�Ý�ÌÎÕÖ×O�´:ÚáÖÓêÜ(ÃWÌL� ë¸ÓÇÕ6Ý�áPÌÉÃ½Ï9áPÌE:����äøãë¬#GÃ�ÐÄÃ�åPá:è�:ÚáÖÓÇÜ(Ã�Ì(ÒeÕÖ×ÉË�Å~ß*áÖ×vÌGÕPÒ.ÌÉÁÄÃ
Ý½áÖÓÇÆÑÊÄ×Îá�ÌÎÆÇÕÖÐ·ßÄ×vÕ&Ý�Ã½ÏÄÈÄ×vÃ�ÒeÕÙ×JÌÉÁÄÃ»ÃWç&ß=Ã½×ÉÆÑËwÃ�ÐOÌGáÖÐÄÏ9ÆÇÅ��³ÁÄÃ½×vÃ»Ë�ÈÄÝýÁ9ÕÖÒ7ÌÎÁÄÃ»ÏÄáPÌýá`Ã çÄáPËwÆÑÐÄÃ½Ï�ÆÑÐ
ÌÉÁÄÆÇÅÂÌÉÁÄÃ½ÅvÆÇÅ³ÕÙ×ÉÆÑÛÙÆÇÐÄáPÌÎÃ�Å½è

ÀÂÁÄÆÑÅ#ÌÉÁÄÃ½ÅvÆÇÅsÆÇÅ#ßÄ×vÆÇËwáÖ×ÉÆÑÓÑàVÝ½ÕÙÐ:Ý½Ã½×vÐÄÃ½Ï,�³ÆÍÌÎÁGÌÎÁÄÃ7×vÃ½ÅÉß=ÕÙÐÄÅvÃMÝ½áÖÓÇÆÑÊÄ×ÎáPÌÉÆÇÕÙÐ~ÕPÒÄÁ*áÖÏ:×ÉÕÙÐÄÆÑÝ7ß*áÖ×vÌÉÆÇÝ�ÓÇÃ½Å
ÆÑÐxÌÉÁÄÃpö�÷Cø(æGù¤ÏÄÃWÌÎÃ�Ý�ÌÎÕÖ×ÉÅ½è[ÀÂÁ:ÃwÊÄÈ:Ózy�ÕÖÒ.ÌÎÁÄÃ�×ÉÃ�ÅÉÃ�áP×ÉÝýÁ@ßÄ×vÃ½ÅvÃ½ÐOÌÎÃ�ÏHÁÄÃ½×vÃwÏÄÃWÌýáÖÆÑÓÇÅãá�ÏÄÃ�ÌÉÃ½×ÉË�Æ¾K
ÐÄáPÌÎÆÑÕÙÐ�ÕÖÒ4ÌÉÁÄÃGßÄÆÇÕÙÐúáÖÐ:Ï�ßÄ×vÕÖÌÎÕÖÐú×vÃ½Åvß8ÕÙÐ:ÅÉÃ�ÕPÒ<ÌÉÁÄÃ¾ö�÷Cø(æGùúÏ:Ã�ÌÎÃ�Ý�ÌÉÕÙ×ÉÅ�è.ÀÂÁÄÃãËwáÖÆÇÐ[ÕÙÊ	�vÃ½Ý�ÌÉÆÑåÖÃ½Å
ÕPÒJÌÎÁ:ÆÇÅuÅvÌÉÈÄÏ:àUáÖ×ÉÃ[ÌÉÕ¤ÅvÃ�ÌpÌÉÁÄÃ�×ÉÃ�ÓêáPÌÉÆÑåÙÃ�×vÃ½ÅÉß=ÕÙÐÄÅvÃ·ÕÖÒJÁ*áÖÏÄ×vÕÙÐÄÅwáÖÐÄÏÿË�ÈÄÕÙÐ:ÅwÆÑÐ ÌÉÁÄÃ·ö�÷Cø(æGù
Ï:Ã�ÌÎÃ�Ý�ÌÉÕÙ×ÉÅÂáPÐÄÏ`áÖÓÑÅÉÕãÌÎÕ�ÃWåPáÖÓÇÈ*á�ÌÎÃÂÌÎÁÄÃäß8Ã�×vÒeÕÙ×vËpáPÐÄÝ½ÃVÕÖÒzÌÉÁÄÃ(öú÷Cø(æGù`ö�ÕÙÐOÌÉÃJ:ÚáÖ×ÉÓÑÕÄë/+$ÜxÝ�0�Þ	ßÿÆÑÐ
ÅvÆÇË�È:ÓêáPÌÉÆÇÐÄÛ�ÁÄáÖÏÄ×ÉÕÖÐÄÆÇÝ~×vÃ½ÅÉß=ÕÙÐÄÅvÃÖè

÷BÐªÌÎÁ:Ã�ÐÄÃWç6ÌGÝýÁ*áPß:ÌÎÃ�×½ë#áÖÐ�ÕÙÈ&ÌÎÓÇÆÑÐÄÃãÕÖÒmÐÄÃ½È:ÌÉ×ÉÆÑÐÄÕ[ÕÙÅÉÝ�ÆÇÓÑÓêáPÌÉÆÇÕÙÐ�ßÄÁOà6ÅÉÆÑÝ½ÅGÆÇÅäÛÙÆÑåÖÃ½Ð�ÆÇÐ:Ý½ÓÇÈ:ÏÄÆÇÐÄÛpá
Ï:Ã½ÅÉÝ�×ÉÆÑß:ÌÎÆÑÕÙÐ�ÕPÒ4Ã ç:ß=Ã½×vÆÇË�Ã½ÐOÌÎÅ³ßÄ×vÃ½Ý�Ã½ÏÄÆÑÐÄÛ`öú÷Cø(æGùúáPÐÄÏ�ÓÑÆzyPÃ½ÓÑà�ÒeÈ:ÌÉÈÄ×ÉÃGÆÇÐOåÖÃ½ÅvÌÉÆÇÛOá�ÌÎÆÇÕÖÐÄÅ½è

÷BÐüÌÎÁÄÃ�:MÁ*áÖß&ÌÎÃ½×úî:ëVÌÎÁÄÃ¤ö�÷CøJæGùgÃWç&ß=Ã½×vÆÇË�Ã½ÐOÌúáÖÐÄÏgÆÑÌÉÅ`ÌÎÁÄ×vÃ½Ã9ÏÄÃ�ÌÉÃ½ÝWÌÎÕÙ×vÅ·áÖ×vÃ9ÏÄÃ�ÌÎáÖÆÇÓÑÃ½Ïzè
ÀÂÁ:Ã»ÏÄÆÇÅvÝ½ÈÄÅvÅÉÆÇÕÖÐ�ÕÖÒ7Á*áÖ×vÏ �ÚáP×ÉÃ�ÆÑÅJÝ½ÕÖÐ$ÌÉÆÇÐ$ÈÄÃ�ÏxÆÑÐ·ÝýÁ*áPß:ÌÎÃ�×'HO�³ÁÄÃ½×vÃ�ÌÎÁÄÃ�áÖÈ:ÌÎÁ:ÕÙ×>= ÅN�.ÕÙ×VyúÕÙÐ·ÌÉÁÄÃ
ß:ÁÄÕÖÌÎÕÖË�ÈÄÓÑÌÉÆÇßÄÓÑÆÇÃ�×zÌÎÈÄÊ=Ã½Å<ÈÄÅÉÃ�Ï»ÆÇÐ»öú÷Cø(æGù þ ÕÙÐ:ÃMÕÖÒÄÌÉÁÄÃMË�ÕÙÅjÌ4Ý�×ÉÈÄÝ�ÆêáÖÓ6Ã½ÓÑÃ½Ë�Ã½ÐOÌÎÅ<ÆÇÐ¾ÌÉÁÄÃMÏ:Ã�ÌÎÃ�Ý�ÌÉÕÙ×
þ ÆÇÅÂÏ:Ã½ÅÉÝ�×ÉÆÑÊ8Ã�Ïzè

÷BÐ :MÁ*áÖß&ÌÎÃ½×C�¤ÌÎÁÄÃ�áPÐ*áÖÓÑà6ÅvÆÇÅpÕPÒGÏ*áPÌýáxÒe×ÉÕÙË :ÚáÖÓêÜ(ÃWÌ`Ê=Ã½ÛÙÆÑÐÄÅ½è ÀÂÁÄÃ�ÈÄÅÉÃ·ÕÖÒGÌÎÁÄÃ�:ÚáPÓêÜ(Ã�Ì
ÏÄáPÌýá�ÅÉÃWÌÎÅuÌÎÕ�ßÄ×vÕ&Ï:ÈÄÝ½Ã�Ë�Ã�áÖÅvÈÄ×ÉÃ�ËwÃ�Ð$ÌÉÅuÕÖÒäÌÉÁÄÃ�ßÄÆÇÕÖÐ áÖÐÄÏ ßÄ×ÉÕPÌÎÕÙÐ ×ÉÃ�ÅÉß=ÕÙÐÄÅvÃ�ÕÖÒVÌÎÁ:Ãúö�÷Cø(æGù
Ï:Ã�ÌÎÃ�Ý�ÌÉÕÙ×ÉÅ(ÆÑÅ³ÏÄÆÇÅvÝ½ÈÄÅvÅÉÃ½ÏNèN:MÁÄáÖß:ÌÎÃ�×N��Ý½ÕÙË�ß*áÖ×vÃ½Å³ÌÎÁÄÃãÏ*áPÌÎáw×vÃ½ÅÉÈ:ÓÑÌÎÅ��³ÆÑÌÉÁúÌÉÁÄÕÙÅvÃ�ÕÙÊ:ÌÎáÖÆÇÐ:Ã½Ï�Òe×ÉÕÙË
+$Ü³Ý�0�Þ/ßÄèVÀÂÁÄÆÇÅúÓÇÃ½áÖÏÄÅ�ÆÇÐOÌÉÕUÝýÁ*áPß:ÌÎÃ�×�!�³ÁÄÆÇÝýÁ?ÅÉÁÄÕ��³Å�ÁÄÕ�� ÕÙÈÄ×�Ã�åPáÖÓÑÈ*áPÌÉÃ½Ïgß8Ã�×vÒeÕÙ×vËpáÖÐ:Ý½Ã9ÕÖÒ
+$Ü³Ý�0�Þ/ß`ÆÑËwß*áPÝ�ÌÎÅMÕÙÐªöú÷Cø(æGù8è
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|¤ÕÙÓÍÒeÛOáÖÐÄÛ»Þ<áÖÈÄÓÑÆNÆÇÅ.Ý½×vÃ½ÏÄÆÍÌÎÃ½ÏC�³ÆÍÌÎÁpÔ*×vÅvÌ³ß=ÕÙÅvÌÉÈÄÓêá�ÌÎÆÇÐ:Û¾ÌÎÁ:Ã~ÃWç&ÆÇÅjÌÎÃ½Ð:Ý½Ã~ÕÖÒ#ÌÎÁ:Ã~ÐÄÃ½È:ÌÉ×ÉÆÑÐÄÕ�ÆÇÐÊ��ÈÙîÙí:è
ÀÂÁ:ÃwÐÄÃ�È:ÌÎ×vÆÇÐÄÕ = ÅãÝ½ÕÙÐ:Ý½Ã½ß&ÌÎÆÇÕÖÐ��MáÖÅ¾áú×vÃ½ÅÉÈ:ÓÑÌãÕÖÒmÌÎÁÄÃ�ÐÄÃ½Ã�Ï¤ÌÉÕú×vÃ½Ý�ÕÙÐÄÝ½ÆÑÓÇÃuË�Ã�áÖÅvÈÄ×ÉÃ�ËwÃ�Ð$ÌÉÅ¾ÕPÒ.ÌÉÁÄÃ
Ê=Ã�ÌÎá~KBÏ:Ã½Ý�á�àúÕÖÒ0×ÉáÖÏÄÆÑÕOáÖÝ�ÌÉÆÑåÖÃãÐ$ÈÄÝ�ÓÇÃ�Æ¬�³ÆÍÌÎÁúÃ½ÐÄÃ�×ÉÛÖà�Ý½ÕÙÐ:ÅÉÃ½×jåPáPÌÎÆÑÕÙÐzè?RMÃWÌýápÏ:Ã½Ý�á�àÖë8ÆÑÐ�ÌÎÁ:Ã�áÖÊ:ÅÉÃ½Ð:Ý½Ã
ÕPÒÂá[ÐÄÃ½È&ÌÎ×ÉÆÑÐÄÕÄë}�.ÕÙÈÄÓÇÏxÊ=Ãwá`Ì��.ÕPKBÊ=Õ6Ï:à9ÏÄÃ½Ý½á�àÙë#ÌÎÁÄÃuÏ*áÖÈ:ÛÙÁOÌÎÃ½×ãßÄ×vÕ&ÏÄÈ:Ý�ÌÎÅGÕÖÒ5�³ÁÄÆÇÝýÁ��.ÕÙÈÄÓÇÏxÊ=Ã
×vÃ½Ø$ÈÄÆÑ×ÉÃ½Ï[ÌÉÕ�Ê8ÃJËwÕÙÐ:ÕPKBÃ�ÐÄÃ½×vÛÙÃ�ÌÉÆÇÝÖè	éäÕ��MÃWåÙÃ�×½ë=á�Ý½ÕÖÐ$ÌÉÆÇÐ$ÈÄÕÙÈ:ÅÂÅÉß=Ã½Ý�ÌÉ×ÉÈÄË ÕÖÒ#Ã½ÓÑÃ½ÝWÌÎ×ÉÕÖÐ[Ã½ÐÄÃ�×ÉÛÙÆÑÃ½ÅÚÆÑÅ
ÕÖÊÄÅÉÃ�×våÙÃ�Ïzë#ÌÎÁ$ÈÄÅG×ÉÃ�Ø6È:ÆÇ×ÉÆÑÐÄÛ�ápÌÎÁ:ÆÇ×ÉÏ�Ê=Õ6Ï:àªÆÑÐ·ÌÎÁÄÃuÏÄÃ�Ý�á�àÙë}�³ÁÄÆÑÝýÁ9Ë�ÈÄÅvÌGÊ=Ã�ÐÄÃ�È:ÌÎ×ÉáÖÓLë¸ÓÑÕ�� ËwáÖÅvÅ
áPÐÄÏ�ß=Õ6ÕÙ×ÉÓÍàpÆÑÐ$ÌÉÃ½×ÉáÖÝ�ÌÉÆÇÐÄÛÄè

øäÃ�È:ÌÎ×vÆÇÐÄÕÖÅ��.Ã½×vÃ�Ô*×vÅvÌwÕÙÊÄÅvÃ½×våÖÃ½Ï-ÊOà �³Ã½ÆÇÐ:Ã½Å�áÖÐÄÏÑ:MÕ��MáÖÐa HÄë[�b"të³ì)�ªàÙÃ�áP×ÉÅwáPÒ ÌÎÃ�×wÞ<áÖÈÄÓÑÆ�= Å
ÆÑÐÄÆÑÌÉÆêáÖÓ7ß=ÕÙÅvÌÉÈÄÓêá�ÌÎÆÇÕÖÐ-è�ÀÂÁÄÃ[Ð:Ã½È:ÌÉ×ÉÆÇÐ:ÕÙÅ,�MÃ�×ÉÃ�ßÄ×vÕ&ÏÄÈ:Ý½Ã½Ï ÆÑÐ á9Ð$ÈÄÝ�ÓÇÃ½áÖ×�×ÉÃ½áÖÝ�ÌÉÕÙ×uáPÌ�ù&á�åPáÖÐ:Ð*áÖÁ
�³ÆÑåÖÃ½×�ë�øäÕÙ×jÌÎÁ�:ÚáÖ×ÉÕÙÓÑÆÇÐ*á&ë:âãè ù8èÍë�áÖÐÄÏúÏÄÃWÌÎÃ½ÝWÌÎÃ�Ï·ÈÄÅvÆÇÐÄÛ»ÌÎÁ:Ã¾ÆÑÐ$åÖÃ½×vÅÉÃGÊ8ÃWÌýá~K ÏÄÃ½Ý½á�à�×ÉÃ�áPÝ�ÌÎÆÑÕÙÐõÇ
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�³Á:ÆÇÝýÁ�Á*á�åÖÃMáVÝ½ÓÇÃ½áÖ×#ÅÉÆÑÛÙÐ*áPÌÉÈÄ×ÉÃ7ÆÇÐGÌÎÁ:ÃmÒeÕÙ×vË�ÕÖÒÄáÖÐ¾Ã½áÖÅÉÆÑÓÑà~ÆÑÏÄÃ½ÐOÌÉÆÑÔ*Ã�Ï�Ë�ÈÄÕÖÐzëPËwá$y$ÆÇÐ:Û d�� ß8Ã�×ÉÁ*áPßÄÅ
ÌÉÁÄÃJÃ½áÖÅÉÆÑÃ½ÅjÌMÕÖÒNÌÎÁÄÃ³ÌÎÁÄ×vÃ½ÃäÛÙÃ½ÐÄÃ�×ÎáPÌÉÆÇÕÙÐ:Å.ÕÖÒzÐÄÃ½È:ÌÉ×ÉÆÑÐÄÕÙÅ7ÌÎÕãÏÄÃ�ÌÉÃ½Ý�ÌÚáÖÐÄÏ`ÆÑÏÄÃ½ÐOÌÉÆÑÒ àÙè<÷ Ì5�MáÖÅ.ÐÄÕÖÌ.ÈÄÐOÌÎÆÇÓ
ìPíÙí �pÌÉÁ*áPÌ d�� �MÃ�×ÉÃ`ÕÖÊÄÅÉÃ�×våÙÃ�ÏzëmÆÇÐ�ÌÉÁÄÃ[ÜGæ~øJâVÀ Ã ç&ß8Ã�×ÉÆÇË�Ã½ÐOÌ8 ��"tè9ù6ÌÉÈÄÏÄÆÇÃ�Å�ÕÖÒ³ÌÎÁ:Ã�ï�KBÊ=ÕÙÅÉÕÖÐ
�³ÆÑÏ:ÌÎÁuá�Ì�Î��mÞxÆÇÐÄÏ:ÆÇÝ�á�ÌÎÃ.ÌÉÁ*áPÌ	ÌÉÁÄÃ½ÅvÃÚÌÎÁÄ×vÃ½ÃÂÛÙÃ�ÐÄÃ½×ÉáPÌÎÆÑÕÙÐÄÅ	ÕPÒ8Ð:Ã½È:ÌÉ×ÉÆÇÐ:ÕÙÅ0áÖ×vÃMÌÎÁÄÃMÕÙÐÄÓÑà¾ÐÄÕÙÐ/KBÅvÌÉÃ½×vÆÇÓÇÃ
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ÌÉÃ½×ÉáÖÝ�ÌÉÆÇÐÄÛwÐ*áPÌÎÈ:×ÉÃ¾áÖÐÄÏªÆÍÌÎÅ³ÓÇÕ��§ËwáÖÅÉÅ�èÂ÷BÐ�ÌÉÁÄÃ�Ë�ÆÇÐÄÆÑËpáPÓNÅvÌÎáÖÐÄÏ*áP×ÉÏ·Ë�Õ6ÏÄÃ½Ó5�Lö·ùÄö��VÕPÒ	ß*áÖ×jÌÎÆÑÝ½ÓÇÃ
ß:Á$à6ÅvÆÇÝ½ÅuÌÎÁ:ÃúÐ:Ã½È:ÌÉ×ÉÆÇÐ:ÕxÁÄáÖÅ»ÐÄÕxËpáÖÅvÅuáÖÐÄÏ ÅÉÕxË�ÈÄÅjÌuÊ8Ã[ÆÑÐÿá9Á:Ã½ÓÇÆÑÝ½ÆÍÌBà�Ã�ÆÇÛÙÃ�ÐÄÅvÌÎáPÌÎÃPègD�È:×vÌÎÁ:Ã½×½ë
ÅvÆÇÐÄÝ�ÃúÌÉÁÄÃC�MÃ½á$yHÆÇÐOÌÉÃ½×ÎáPÝ�ÌÎÆÑÕÙÐ ÕÖÒVÌÎÁÄÃ�öªùÄö Ëpá_ç:ÆÑËpáPÓÇÓÑà�å6ÆÑÕÙÓêáPÌÉÃ½Å»ß*áP×ÉÆÑÌBà@Ý½ÕÙÐÄÅvÃ½×jåÖá�ÌÎÆÇÕÖÐÿÕÖÐÄÓÑà
Ð:Ã½È:ÌÉ×ÉÆÇÐ:ÕÙÅ�ÕÖÒäáªÅÉÆÑÐÄÛÙÓÑÃwÁÄÃ�ÓÇÆÑÝ½ÆÑÌBàxÝ½áÖÐHÃWç&ÆÇÅjÌ�è9÷BÐô��È��P�Ê#GÕÖÓÇÏÄÁ*áPÊ8Ã�×�ÅÉÁ:Õ��.Ã½Ï ÌÎÁÄáPÌ�ÌÎÁ:Ã`ÁÄÃ½ÓÑÆÇÝ�ÆÑÌBà
ÕPÒMÌÎÁ:ÃwÐÄÃ�È:ÌÎ×vÆÇÐÄÕ��MáÖÅ¾ÓÑÃ�Ò ÌÆKBÁ*áÖÐ:ÏÄÃ½Ï{ Å�b"7ÆÇË�ßÄÓÑà6ÆÇÐ:Û`ÌÎÁ*áPÌãÕÙÐ:ÓÑà�ÓÑÃ�Ò ÌGÁ*áÖÐ:ÏÄÃ½Ï@Ð:Ã½È:ÌÉ×ÉÆÇÐ:ÕÙÅGÃWç&ÆÇÅjÌ�ÆÑÐ
ÌÉÁÄÃ»ö·ùÄö��NÆÑÐ�ÓÑÃ�Ò ÌÆKBÁ*áÖÐ:ÏÄÃ½Ïªù:â,�tì)�³Ï:ÕÙÈÄÊÄÓÑÃ�ÌÎÅ��³ÆÑÌÉÁ�ÌÎÁ:Ã½ÆÇ×V×ÉÃ�ÅÉß=Ã½ÝWÌÎÆÑåÖÃ�ÓÇÃ�ß:ÌÎÕÖÐ�ÆÑÅÉÕÙÅvßÄÆÇÐ�ß*áÖ×vÌÉÐÄÃ½×vÅ
� os� � ��� �Wè
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}ïI�'ú ïMî¾ë	��ï�� ý£õ�ë���ü ûý£ô3�[ïÙí'ý£î¾ë	�[ûõûî�ëÎìë	�Àø�ý�ë	�[ì�ë	�Sý�ô[ï õ�í��jø���1Ó�'ïMí'ý�î�ë	�'ûsõ]
Äî�û��ÜMûõ���ë	�î�ø�ÿHõöë	� ý�ïMî£ø�Ùý£ë��[ì�ë��Sý£ô[ï�ø�ý���ûõ�ú[ô[ïÙî�ï�ñ
Ý/ëþý£ô ý£ô[î¾ïMïjìsï��[ïÙî£ø�ý�ëÎû��'õ1û�
[�[ïMíqý£î�ë��[ûsõ1ø�÷ø�ëÎùÐø�ü[ùÎï�U��Gï¦�Gûsí[ù�1 ï��qú ï��ý@ý��Gû�ú³ûõ�õ�ërü[ùÎïÓ254 �÷�øùrí[ïMõ�ë�
Gý£ô[ïÙî�ï�ø�î�ï��[û@õ?ý£ïMî¾ëÎùrïL�[ïÙí'ý£î¾ë	�[ûõMñ�)��Öìsï>�[ïMî�øù=ý£ô[ërõ5øú'ú³ïMøî�õyý£û@ü ï�ý£ô[ïL�øõ¾ï�U:õ¾ûsùÐøîø���1løbýÞ��ûsõ�ú[ô'ïMî�ë��ï��qú ïMî�ë���ï>� ý£õ=ôÀø�÷sï
ë	1[ï>� ý£ë K ï�1�ý�� û01[ë�ß³ïMî¾ï�� ýX254 � ÷�øùrí[ïMõ��7ërý�ô�2�4 �àâá¡ãåä?æ�ç
254 �ä,èké ùÎï�ø�1[ë	�[ì�ý�û ý£ô[ï7
ÄûsùrùÎûP�7ë	�[ì�ø�ý�ý�î�ëÎü'í'ý£ërû��[õVû�
���ë��që	�[ì�ø��[ìsùÎïÙõ7ø���1C�lø�õ�õ�ïÙõMò

254 �É	ê�ëì¸¡¶îí 254 �� ³
254 �¸ªï È í 254 �< �
��É	ê�ëì¸¡¶ í � � ³
�9¸ªï È í � � <

¢!ûP�GïÙ÷ïMî�Usý�ô[ï|ùÐøî¾ìsï_�Hí���ü³ïÙî�û�
'ï��qú ïMî�ë���ï>� ý£õ�û��[�[ïÙí'ý£î¾ë	�[û
ûsõ�ÙëÎùrùÐø�ý�ëÎû��[õ±ôÀøõ�ùrï�ø�1öý£û-ø7÷ïMî?ÿ
Ùû���
Äí[õ¾ë	�[ì�õ�ëþý£íÀø�ý�ëÎû��5�7ô[ïÙî�ï
õ�û���ï
ë	��1[ëþ÷Hë	1[íÀø�ù'î�ïÙõ�í[ùþý£õ£�lø�ÿ5Ùû�� ý£î�ø�1[ë	�ýGý�ô[ï
ìsï��[ïÙî£øùÀú[ø�ý�ý�ïMî��5%
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²z/�+J©uü ïMë��[ì5ý�ô[ï7��ûõ¾ý�ú[î¾û���ë	�[ï>�®ýVï��'ø���ú[ùÎï�Ö �  U �Pð "�ñ�ó�ô[ï\��ûsõ?ýVî¾ï�Mï>� ý!ïI�qú³ïÙî�ë	��ï�� ý�õ�õ�í��ôø�õ�/�+]- ø���1¨^öø���ùÐø���1�Mû��®ý�ë	�®í[ï�ý�û õ¾ý£î¾ï��[ì�ý£ô[ï>� ý�ô[ï�ìsï>�[ïMî�øùÎùþÿÖø��MïÙú'ý£ï>1B÷Hërï>�ñ1[ïMõBMî¾ëÎü ï�1ø�ü³û�÷sï\%8ø���11ý£ô[ërõ!ërõ��7ôÀøbý.�Gï5õ�ô[øùÎùx
ÄûsùrùÎûP�aë��1ý£ô'ï[1[ïÙõ�Mî¾ëÎú'ý�ëÎû��'õ-û�
:ý�ô[ï5õ¾ërý�íÀø�ý£ërû��8ü³ïÙùÎûP�öñ °
1'ïMõ�Ùî�ërú'ý£ërû���û�
Àý�ô[ï ïI�'ú ïMî¾ë	��ï�� ý£õ�ûsü[õ�ïÙî¾÷Hë	�'ìCõ�ûsùÎøîz�[ïMí'ý�î�ë��[û-ûsõBMërùÎùÐøbý£ëÎû��[õhëÎõ}ìsër÷ï��HU�
ÄûùÎùÎûP�Gï�1�ü®ÿø71[ërõ�Ùí[õ�õ¾ëÎû�� û�
 ë��®÷ïMõ?ý£ëÎìsø�ý£ërû��[õ:ë��®ý�û<ø�ý���ûsõ¾ú[ô[ïÙî�ë	I���[ïÙí'ý£î¾ë	�[ûõMñaò`�qú ïMî�ë���ï>� ý£õa�7ërý�ô���ø�������ø�1[ï
�'ïMí'ý�î�ë	�'ûsõ|øî�ï�ý£ô'ï��lïI�'ø���ë��[ï�1±ñ�'*),+.-0/�ëÎõ=øë���ï>1�ø�ý�ý£ô[ï!ø�ý���ûsõ¾ú[ô[ïÙî�ë	�î¾ïMìsë���ï ô[ûP� ï�÷sïMîGërý=ërõ÷Hëþý�øù±ý�û í���1[ïÙî�õ?ý�ø���18õ�ûùÐøîVûõ�MërùÎùÎø�ý£ërû��[õ|ë	��ûsîB1[ïMîVý�û�÷Hërï>��'*),+]-\/�ë	��ëþý£õVý£î¾í[ï7Mû��®ý�ï��Hý�ñ_)àý7ërõø�ùÎõ�û�ý�ô[ï<õ�ûùÐøî,���[ïÙí'ý£î¾ë	�[û�õ¾ï��ý£ûsî�ë��N�7ô[ë	�ô�ý£ô'ï7��ûsõ?ý�î�ï>Mï>�®ýZ1'ïÙ÷sïÙùÎûsú���ï>�®ý�õ7ôÀø�÷sïöü³ïÙï�����ø�1[ï�Uø��1ë�����1[ïÙú'ý£ô�1[ërõ�Ùí[õ�õ¾ëÎû��8û�
}ý£ô[ërõVý£ûsú[ë�<ëÎõVý�ô[ïMî¾ï>
Äûsî¾ïyë���ú ûsî?ý�ø�� ý�ñ

óÕô¿õ.ô?ö ÷�øXù ô�úgû]üzýJþ�ú ÿBû ø �

/HûsùÐøîJ�[ïMíqý£î�ë��[û�ïI�'ú ïMî¾ë	��ï�� ý£õCøî�ï�ú³ïÙî�ôÀøú'õ<ü³ïÙõ¾ý71[ëþ÷Hë	1[ï>1Së	� ý£û�ý�� û�Mø�ý£ïÙìsûsî�ërïMõ>U K î¾õ¾ý£ùþÿzý£ô[ûsõ¾ïý�ôÀø�ýJ1[ïMú ï���1@û��8ý£ô[ï[/Hý�ø���1ÀøîB1Y/qûùÐøîJ'1û;1[ïMù£�¯/�/�' � ø���18õ�ï>Mû���1'ùrÿzý£ô[ïd/qí�1[ü[í[î?ÿ±+
ïMí'ý�î�ë��[û
-Cü[õ¾ïMî?÷øbý£ûsî?ÿ ï��qú ïMî�ë���ï>� ý��ª/�+.- � ñbÝ�ï ü³ïÙìsë	�@ü®ÿY1[ïMõBMî�ërü[ë	�'ì�ý£ô[ï ú[î¾û�1'í�Ùý�ëÎû��Sû�
Gõ¾ûsùÐø�î]�[ïMí;�ý�î�ë��[ûsõÕ
ÄûsùrùÎûP� ï>1zü®ÿ�1'ïÙý�ø�ëÎùÎõ û�
�ü ûý�ô8û�
�ý£ô'ïMõ�ï<ý�ÿHú ïMõ
û�
�ïI�qú³ïÙî�ë	��ï�� ýMñ

ó�ô[ï�õ¾í��wú'î�û;1[í�MïÙõ�ï��[ïÙî�ìÿª÷HëÎø@ý�� û�î�ïMø�Ùý�ëÎû���ô[øë	�[õ��7ô'ë	�ôwøî�ïlý�ïMîB��ï>1 ý�ô[ï�ú[ú��¡Ùÿ;Mùrïø���1@ý£ô'ï�¤Õ+.-&Ùÿ;Mùrïñ�� ûý�ô@û�
+ý£ô[ïÙõ�ï[�ô[øë	�[õ!ïMõ¾õ�ï�� ý�ëÐøùrùrÿN
Äí[õ¾ï5ô ÿ;1[î�ûìsï��Y�®í�ÙùÎïÙë}ë�� ý£ûlô'ïMùÎërí��
�7ô'ë	�ô øùrõ�û�ú[î¾û�1[í�MïMõ!ïMùrï�Ùý�î�û��C�[ïÙí'ý£î¾ë	�[ûsõÙñVó�ô[ï0��ûõ¾ý!ø��ÙïMú'ý�ï�1Y��û;1[ïMùH
Äûsî7õ¾ûsùÐøî7ú[î¾û�ÙïMõ¾õ�ïMõ>Uý�ôÀø�ý-û�
��Vø�ô��øùrù}ø���1���ë��[õ�û����[ï�øí'ùrý�Ö ð 8 "ªU ëÎõ7ý�ø $ ï��Sü ÿC��ûsõ¾ý
ý£û�ü³ïöý£ô[ï�/�/�'�ñ ó�ô[ïd�[ïMí'ý�î�ë��[û
� í���ú[î¾ï�1[ë�Ùý�ï�1zü ÿ�ý�ô[ï��Vøô�MøùÎù��	��ë	�'õ�û����'ï�øí[ùþý�/�/�' �
���`�,/�/�' � 
Äûî ï�ø��ô8û�
}ý�ô[ï]Ùû���ú û��[ï>� ýî¾ï�ø��ý£ërû��[õ|ë	��ý£ô[ï
ú[ú��:ø���1M¤Õ+]-J���ô[øë	�[õ|ëÎõ|õ�ô'û��Z�lë	� K ìsí[î¾ïCðqñ ! ñzÝÖï!õ�ôÀøùrùÀìsër÷ï�ý�� û�ú'ëÎï�ÙïMõ|û�
ï�÷Hë	1[ï>��Mï0
Äûsî�ü³ïÙùÎërïÙ÷Hë	�[ì�ý�ô[ï����`�?/�/�' ý�û�ü ïyø��Ùí[î£ø�ý�ïñ=ó�ô[ï K î�õ?ý�Mû���ïMõ(
Äî�û�� ý£ô'ï0
Ýø��ý�ý£ôÀøbýý�ô[ïöô ÿ�1'î�ûsìsï>�1ý�û�ô'ïMùÎërí��c
Äí'õ�ëÎû��8ú'î�û;MïMõ¾õ

Ç� Í ð�� :���� ¢!ï Í ð ½��vÍ ð�� Ï  �! '1ï>= �¢ðqñ � Ç �
ërõ�î�ïÙõ�ú û��[õ�ërü[ùÎï�
Äûsî±ý£ô'ï=÷�øõ?ýv�løPe¾ûsî�ëþý�ÿ!û�
Hý�ô[ï£/qí���� õhï��'ïMî�ì�ÿ<ûsí'ý�ú[í'ý�ñ`¤ û���úÀøî¾ë	�[ì ý�ô[ï|ð��'ñ  �! '8ï>=û�
±ý£ô'ëÎõ=ú[î�û;MïÙõ�õ=ý£ûöý£ô[ï./qí���� õGø�Ùý�íÀøùÀûsíqý£ú[í'ý]�¢ð Ï Ç 6 �P8 <�� '1ï>=�� : ³B� �Gï!ûsüqý�øë���øöî�ûí[ìsô�ìsí[ë	1'ï
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Äûsî ý�ô[ï
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Ùû���úÀøî�ërõ�û��'õ
û�
+ý�ô[ï�õ¾ûsí���18÷sïÙùÎû;Mërý�ÿ�ú[î�ï>1[ë	�ý£ï�18ü ÿ�ý£ô[ï����`�?/�/�'©ø���18ý�ô[ï<÷ø�ùÎí[ïÙõ���ï�ø�õ�í[î¾ï�1ü ÿzô[ïÙùÎërûsõ�ïÙëÎõ���ûsùrûsìÿbÖ ð 8 " �
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ó�ô'ï K î¾õ¾ýyï��qú ïMî¾ë	��ï�� ýöý£û K ��1�ý£ôÀøbý<ý£ô[ïÙî�ï5�Vø�õ5ø�ú[î¾ûsü[ùÎï>�î�7ëþý£ô ý£ô[ï�í���1[ïMî¾õ¾ý�ø���1[ë	�'ì1û�
Gõ�û@�ùÎøî3�[ïÙí'ý£î¾ë	�[ûsõ3� øõzý£ô[ïÓ¢!û���ïÙõ¾ý�ø $ ï�ï��qú ïMî�ë���ï>� ý9UCë�� � EL� ð Ö ��� U�ð � "¢ñ ó�ô[ïjî�ïÙõ�í[ùþý£õzû�
yý£ô[ërõïI�qú³ïÙî�ë	��ï�� ý�ôÀø�÷sï��[ûP��ü³ïÙï��ÅMû�� K î���ï�1Bü®ÿ¨G ° ²z²vòNM�Ö ðsðb"¯UX/ ° G\òJÖ ð ! "¯UX^yø���ërû $ ø���1[ï�ø���1
/Hí[ú³ïÙî?��^yø���ërû $ ø���1[ï��ª/f��^ � Ö ð@Ç"¢ña¢!û���ïMõ?ý�ø $ ï�U G ° ²v²vò�M)ø���1*/ ° G\òwøî¾ïöøùÎù î£ø�1[ëÎû��¡�ô[ï���ë	Møùø�õ�õ£ø�ÿzïI�'ú ïMî¾ë	��ï�� ý£õ(�7ô[ïÙî�ïMøõ]^öø���ëÎû $ ø���1[ïCø���1Y/f��^ øî¾ï7�Vø�ý�ïMîPO¤ ïMî¾ï�� $ û�÷1ïI�qú³ïÙî�ë	��ï�� ý�õMñ

¢!û���ïÙõ¾ý�ø $ ï.Ùû��[õ¾ëÎõ¾ý�õ û�
�øQ� 6 �P8 � ùÎëþý£î¾ï7ý£ø�� $ K ùrùÎï�1��7ërý�ô�¤ � ¤ ù � ñ_©CïÙý�ï�Ùý�ëÎû���û�
x�[ïÙí'ý£î¾ë	�[ûõ
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í'õ�ïMõ7ý£ô'ïyî¾ï�ø��ý£ërû��
½��vÍ <	R ¤ ù � � : Í <	Rz° î0�HS ³
T � » !�"�UAVAW � � �¢ðqñ � " �

° 
Ëý£ïÙî�ø���ï��qú ûsõ�í[î¾ï ý£ë���ï�û�
[õ�ï�÷sïÙî£øù���û�� ý�ô[õ�U � ¢!ïGëÎõhúÀøõ¾õ�ï�1�ý£ô[î¾ûsí[ìsôyý£ô[ï£1[ïÙý�ï��ý£ûsî+ë	�yûsî�1[ïÙî}ý�ûïI�Hý£î£ø�ÙýVý�ô[ïCøî¾ìsû���øbý£û���õGú'î�û;1[í�Mï>1�ë	��ý£ô[ï.�[ïMí'ý�î�ë��[û5ë��®ý�ïMî�ø�Ùý�ëÎû��[õÙñ:ó�ô[ïCïI�Hý£î£ø�Ùý£ï>1zøî�ìû��lërõý�ô[ï�����ï�øõ¾í[î�ï>1 ü ÿ5ý£ô'ïVïMùrï�Ùý�î�û��'õ�ú[î�û;1[í�Ùï�151[í[î¾ë	�[ìCý�ô[ïVïÙùÎï��ý£î¾û�����Møú'ý�í[î�ïVû�
 ý�ô[ïVî�ø�1[ëÎûsø�Ùý�ër÷sï
<	R ° îMñFó�ô[ïzî¾ï�ø��ý£ëÎû��g�¢ðqñ � " � U|ô[øõ�ø ý�ô[î�ïÙõ�ô[ûù	1 û�
 ð�� Ç $ ï>=�
Äûsî5ý�ô[ïzë	��Ùë	1[ï>�®ý��'ïMí'ý�î�ë	�'û�ø���1õ¾ûªëÎõ�õ�ï>�[õ�ëþý£ër÷ï@ú[î¾ë	��øî�ërùrÿ�ý£û�ý�ô[ïYXZ� ø���1 R �Gï±�[ïÙí'ý£î¾ë	�[ûsõÙñ ó�ô'ï±��ï�øõ¾í[î�ï>1 î£ø�ý�ï1û�
<ý�ô[ïMõ¾ï
�'ïMí'ý�î�ë	�'ûsõ�ëÎõVð Ï " ��[ 8 Ï ð ! /�+]\0U��7ô[ë��ôzëÎõ õ¾ëÎì��'ë K Mø�� ý£ùrÿ�ùrû��GïMîGý£ôÀø���ý�ô[ï^���`�?/�/�' ú[î�ï>1[ë	�ý£ëÎû��û�
  Ï �L_ ³�` <: ³�`·³ /�+]\yñ

)��YÙû�� ý£î£ø�õ¾ý-ý�ûlý£ô'ï�¢!û���ïÙõ¾ý�ø $ ï5ïI�qú³ïÙî�ë	��ï�� ý�UxG ° ²v²vò�M ø���1Y/ ° G0ò/ü ûý£ô1í[õ�ï�GöøùrùÎëÎí��ø�õ7ý�ô[ï\1[ïÙý�ï��ý£ëÎû��*��ï�1[ërí��CUqý£ô'î�ûsí[ìô8ý�ô[ïöî�ï�ø�Ùý£ërû��
½��vÍ R ³ Gyø � � : Í R ³ G<ï#�Ýó ³
T � » ��� Ï Ç ! 1 � Æ �¢ðqñ � � �

�7ô'ë	�ôSôÀø�õ-ø��8ï��'ïMî�ì�ÿ8ý�ô[î�ïÙõ�ô[ûù	18û�
|ð !�! ñ !�$ ï>=5ñ ó�ô'ëÎõ�ý£ô[î¾ïMõ¾ô[ûsù	1*��ïMø��[õ7ý£ôÀøbý]G ° ²v²vòNM ø���1
/ ° G0ò øî¾ï�õ¾ï��[õ¾ërý�ër÷sïöý£û�ý£ô'ï�ùrû�� ï��[ïÙî�ìÿa�Y�[ïÙí'ý£î¾ë	�[ûsõ(�7ô[ë��ôSøî¾ï5ø ÷sïÙî¾ÿCMùrï�øî7ë���1[ë	Mø�ý£ûîVû�
ý�ô[ï5ý�ô[ïMîB��û��®í�ÙùÎïMøî!ú'î�û;MïMõ¾õ�ïÙõCý£ôÀø�ý!ú[î¾û�1[í�Mï5ý�ô[ï[��ø�e¾ûsî¾ërý�ÿzû�
:ý�ô[ï5/Hí��#� õCï��[ïÙî�ìÿñ-ó�ô[ï5ùÐø� $û�
-ø1õ�í[ëþý�øü[ùrï�øùþý£ïÙî��Àø�ý�ër÷ïM�[ïÙí'ý£î¾ë	�[ûSõ¾ûsí[îBMï3��ï�ø��[õ�ý£ôÀø�ý�ý£ô[ï�¢
û���ïMõ¾ý£ø $ ïM1[ïÙý�ï�Ùý�ûsî ôÀøõ[�[û
1'ëÎî�ï>Ùý_MøùÎërü[î£ø�ý�ëÎû��±ñb�+øî¾ý�õ�û�
 ý£ô[ï�ïI�'ú ïMî¾ë	��ï�� ý|øî¾ï(�øùrëÎü[î�ø�ý£ï>1HU�
Äûsî:ïI�'ø���ú'ùÎï ý�ô[ï�ú[î�ûú³ûsî?ý£ërû��Àøù
�ô[ø���ü ïMî�õ
í[õ¾ï�1zý£û�Mûsí��®ý7ý�ô[ïöî£ø�1[ërû ø��ý£ër÷ï ° î¾ìsû��8øî�ïCý�ïMõ?ý£ï�1C�7ërý�ô $ �[ûP�Z�1õ�ûsí[îBMïÙõ�U¶ü[í'ý�ý�ô[ï
ÙûsùÎùrï��ý£ëÎû��Bï�R�MëÎï>��Ùÿ û�
-ý£ô'ï*1[ï�ý£ï>Ùý£ûî�ý£ø�� $ ërõ�
Äûí���1Å�løë��[ùrÿ�ü ÿ¨�øù�Mí[ùÎø�ý£ërû��vÖ ð � "»ñc\J�[ùrë $ ïý�ô[ïY¢
û���ïMõ¾ý£ø $ ï8ï��qú ïMî¾ë	��ï�� ýlü ûý�ô�G ° ²v²vò�M^ø���1�/ ° G\ò�øî�ï1øü[ùrï�ý£ûjí[õ�ï@ø¦�ø�ùÎëÎü'î£ø�ý�ëÎû��ý�ï��ô��'ë	O®í[ïñ

ó�ô[ï�G ° ²v²vòNM�ï��qú ïMî�ë���ï>� ý<í[õ�ïÙõ ! 8 ñ ! ý£û�� û�
 R ³ Göølë��@ý£ô[ï�
Äûî�� û�
|ø�ì øùrùÎëÎí�� �ô[ùÎûsî¾ë	1[ï
�¯Gyø�¤ ù < Ã�¢.¤ ù � õ�ûsùrí'ý£ërû���ñ`¤VøùÎërü[î£øbý£ëÎû��<û�
Àý£ô[ïX1[ïÙý�ï��ý£ûsîz�Vøõ`�lø�1'ïGí[õ¾ë	�[ìJ�[ïMíqý£î�ë��[ûsõ+ú[î�û;1[í�Ùï�1

Äî¾û��aý��Gû]d ³ ¤ î}õ�ûsí[îBMïÙõv%Cï�ø��ô[�7ëþý£ô�ø $ �[ûP�Z��ë�� ý£ï��'õ�ërý�ÿñ�ó�ô[ïGî�ïÙõ�ú û��[õ�ïGû�
'ý�ô[ï£1[ïÙý�ï�Ùý�ûsîzMûsí[ù�1ý�ô[ï��jü ï5�øùrëÎü[î�ø�ý£ï>1Sü ÿ���ïMøõ�í'î�ë	�'ì�ý£ô[ï î�ø�ý£ërû�û�
Gë	� ý£ï>�[õ�ëþý£ëÎïÙõCü ïÙý��GïMï��jý£ô[ï�ý��Gûzõ�ûsí'î�MïÙõ5ø���1
Ùû���úÀøî�ë��[ì±�7ëþý£ôÖý�ô[ï�ú[î�ï>1[ë	�ý£ï>1ª÷ø�ùÎí[ï�ñ ° õ�ï>Mû���1¨MøùÎërü[î£ø�ý�ëÎû��jë	� ÷ûsùr÷ï�1Bø�1�1[ë��[ì ø $ �[ûP�Z�
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ÄûsîB� û�
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ûsî�ërìsë	�Àø�ùÎùrÿ�ë��®ý�ï���1'ï�1ý�û5õ?ý£í�1'ÿ�ú[î¾ûý£û��M1[ï>�ø�ÿ�ô[ûP� ï�÷sïMîGý£ô[ï
üÀø� $ ìsî¾ûsí���1lý�û5õ¾í��ôN1[ï>�ø�ÿHõ£%�õ¾ûsùÐøî|ø���1lø�ý���ûõ�ú[ô[ïÙî�ë�

�'ïMí'ý�î�ë	�'ûsõ�%8ôÀø�õCú[î�û�÷ï�1 ý£û�ü ï�ø�î�ìsíÀø�ü[ùrÿC��ûsî�ï�ë	� ý£ïÙî�ïMõ?ý£ë��[ì[ñ]^öø���ëÎû $ ø���1[ïöý£ûHû $ 1Àø�ý�ø�
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1'ïMõ�Ùî�ërú'ý£ërû���û���/qí'ú³ïÙî�^öø���ërû $ ø���1[ï=õ¾ë	��ÙïVërý+ëÎõ+ïMõ�õ¾ï�� ý£ëÎøùÎùþÿ�ø-ü[ëÎììsïMî}÷sïMî¾õ�ërû�� û�
 ^öø���ëÎû $ ø���1[ïñ

/qí[ú ïMî,�,^öø���ëÎû $ ø���1[ï5ërõöø��ÿHùÎë	��1[î�ë��øù}ý�ø�� $ û�
|ú[í[î�ï5� ø�ý£ïÙî�Uv�7ërý�ô��løõ¾õöû�
 " 8 $ ý£û��±ñ ó�ô[ïý£ø�� $ ëÎõ`1'ër÷Hë	1[ï>1�ë	� ý�û-ý�� û<÷ûsùÎí���ïMõÙñ ° � ë	���[ïÙî�÷sûùÎí���ï û�
 � �'ñFE�� 1[ëÎø���ïÙý£ïÙî:ø���1 ! �'ñ&ð���ô[ïMërìsô ýërõZ1[ï K �'ï�1Sü ÿ8ø õ�í[î?
Ýø�Mïyû�
 ��� U � Çg�h�£'1ó�õMñ(ò=ø��ô1û�
�ý�ô[ïMõ¾ïQ�£'1ó�õ!ôÀøõ
ø�1[ëÐø���ïÙý�ïMî�û�
 " 8 >�*Uìër÷Hë	�[ìöø7Ç 8Li Mû�÷ïMî£ø�ìsï!û�
³ý�ô[ï�ë	���'ïMî=õ�í[î?
Ýø�Mï�Urñ ° ��ûsí'ý£ïÙî:÷sûsùrí���ï�ëÎõ�1[ï K �[ï�1�ü ÿ � U �Pð " �£'1ó�õû�
�øöõ���øùÎùrïMî=ð 8 �� 1[ëÎø���ïÙý£ïÙîMñ+ó�ô[ï!ûí'ý£ïÙî=÷ûsùÎí���ï�ërõ|í'õ�ï�1løõ|øö÷ïÙý�ûdÙûsí�� ý£ïÙî£
Äûsî=õ¾í��ô�ý�ô[ë	�[ìõø�õL�[ïÙí'ý£î¾û��[õlø���1wý�ô[î�ûí[ìsô{ìûsë	�[ìTÙûsõ���ë	���í[û��[õMñ�ó�ô'ï K 1[í�MëÐø�ù(�løõ¾õ�ërõ�ðsðqñ "�$ ý£û���ñ{ó�ô[ï
1'ïÙý£ï>Ùý�ëÎû���û�
x�[ïÙí'ý£î¾ë	�[ûsõ=ërõGüÀø�õ�ï�1�û���ý�ô[ï
ú[î�û;1[í��ý£ëÎû���û�
QO¤ ïMî¾ï�� $ ûf÷�ùÎërìsô ý�
Äî�û���ïÙùÎï>Ùý£î¾û��[õ=ý£ôÀøbýø�î�ïöïMùÎøõ¾ý�ë	�ø�ùÎùrÿ�õB�ø�ý¾ý£ïMî¾ï�18÷qëÎø�ý£ô[ïöú[î¾û�ÙïMõ�õÙò

½6jÕÍ � :�� ½kjÕÍ � : �Hl�»m� ÆonaÆqp�Æ � Ï �¢ðqñ �  �
ó�ô'ï]��û���ï>�®ý�í���û�
�ý�ô[ï
î�ï�ÙûsëÎù¶ïÙùÎï��ý£î¾û���ú[î¾û�1[í�Mï�1lë	��õ�í��ô�î¾ï�ø��ý£ëÎû��[õGërõXÙûsî�î¾ïMùÎø�ý£ï>1L�7ërý�ô�ý�ô[ïë���Më�1[ï�� ý71'ëÎî�ï>Ùý�ëÎû��Sû�
�ý£ô[ï ë���Mû���ë	�'ìL�[ïÙí'ý£î¾ë	�[ûzø�ùÎùÎûP�7ë��[ì�ý�ô[ï ûsî¾ëÎìsë��1û�
=ý�ô[ï��[ïÙí'ý£î¾ë	�[ûsõ!ý£û�ü ï
Ùû���úÀøî�ï>1[�7ërý�ô5ý£ô'ïVú³ûõ�ërý�ëÎû��yû�
Àý�ô[ï(/qí���ña)���ø�1�1'ërý£ërû��öý£û]1[ërî�ï>Ùý£ërû��Àøù®î¾ïMõ�ûùÎí'ý�ëÎû��HUfý£ô'ïVï��[ïÙî�ìÿû�
 ý£ô'ï�î¾ï�MûëÎù�ïMùrï��ý£î�û��HU�ø�õ0��ï�ø�õ�í[î¾ï�1¦
Äî¾û�� ý�ô[ï�ë�� ý£ï��'õ�ërý�ÿ�û�
Gý�ô[ïrO¤ ïÙî�ï>� $ û�÷�î£ø�1[ëÎø�ý£ërû��HUxMø��
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ø�ùÎõ�û�ü³ï!í[õ�ï>1lý£ûd
Äûsî�� øyùÎûP� ïÙî ùrë	��ërý�û���ý£ô[ï!ï��[ïÙî�ìÿ�û�
�ý�ô[ï
ë	��Ùë	1[ï>�®ý��[ïMíqý£î�ë��[û[ñ:ó�ô'ëÎõ£��ï�ý£ô[û;1ìër÷sïÙõ7^öø���ëÎû $ ø���1'ï�ø���1T/qí[ú ïMî,�,^öø���ëÎû $ ø���1[ïyø�ý£ô'î�ïMõ¾ô[ûsù�1Sû�
=øü ûsí'ý " '1ï�=&
Äûsî�1[ïÙý�ï��ý£ë	�'ì�ø
�'ïMí'ý�î�ë	�'ûY�¿1[ïÙý�ïMî���ë	�'ï�1zü ÿ�ý£ô[ï\��ë	�[ë���í�� ïMùrï�Ùý�î�û��zï>�[ïMî¾ìÿ�ý£ôÀøbý7ëÎõ(1[ï�ý£ï��ý�øü'ùÎï � ñ

¤VøùrëÎü[î�ø�ý£ërû��zû�
X/qí[ú ïMî7^öø���ëÎû $ ø���1[ï\�Vøõ-ûsü'ý�ø�ë	�[ï>1Sí[õ�ë��[ì�ïÙùÎï��ý£î¾û��[õ.
Äî¾û�� øN²x),+ ° ¤aë	���õ?ý�øùrùÎï>1wøbý ý£ô[ï31[ï�ý£ï>Ùý£ûî±Ö ð " "¯U=ý£ô[ërõ ú[î�û;1[í�Ùï�1wø��Bøü[õ�ûùÎí'ý�ï�ï��[ïÙî�ìÿFõB�øùrï3
Äûsî5ý£ô'ïC1'ïÙý£ï>Ùý�ûsîý�û*�7ëþý£ô[ë��Öø �ki ø��Ùí[î£ø�Ùÿsñzó�ô[ïM^öø���ërû $ ø���1[ï�ïI�'ú ïMî¾ë	��ï�� ý£õ�øùrõ�û8õ�ô[ûP�Gï�1 ø*�'ïMí'ý�î�ë	�'û � í��
1'ï K Ùërý]Ùû���úÀøî�ï>1@ý£û�ý£ô[ïyý£ô[ïÙûsî�ï�ý£ë	Møù}ú[î�ï>1[ë	�ý£ëÎû��[õMñ
ó�ô[ï�üÀø�õ�ë	 � í��@î�ïÙõ�í[ùþý£õ-û�
£^yø���ërû $ ø���1[ïø�î�ïöõ�ô[ûP�Z�1ë	� K ìsí[î¾ï�ðqñQÇ

ê+ëÎìsí[î¾ï ðqñåÇ[ò�¤ û���úÀøî¾ëÎõ¾û��@û�
�ý�ô[ï�ú[î¾ï�1[ë�Ùý�ëÎû��[õ!û�
:ý�ô[ï�õ¾ý£ø���1Àø�î�1 õ�ûùÐøî���û;1[ïÙùz�7ëþý£ô@ý�ô[ï�ý�ûý�øùûü[õ�ïÙî¾÷sï>1 î£ø�ý�ïMõ�ë	� õ�ë��Bõ�ûsùÎøî5�[ïÙí'ý£î¾ë	�[ûjï��qú ïMî�ë���ï>� ý£õMñ{ó�ô[ï*��ï�ø�õ�í[î¾ï���ï�� ý£õ�
Äî�û�� ï�ø��ô�ïI�f�ú ïMî¾ë	��ï�� ý ø�î�ïlõ¾ô[ûP�Z� øõ5ü'ùÎí[ï�üÀøî�õ>U`�7ërý�ô®Mî¾ûsõ�õ,��ôÀøbýÞ�ô[ï>1wø�î�ï�ø�õ�ý£û@ë	��1[ë��ø�ý�ï�í���MïÙî¾ý�ø�ë	� ý£ërïMõMñ
° ùÎû��'ìsõ�ë�1[ï�ý�ô[ïN��ï�øõ¾í[î�ï>��ï>�®ý�î¾ïMõ¾í[ùrý5ëÎõ5ý�ô[ï�ú[î¾ï�1[ë�Ùý£ï>1Fî�ïÙõ�í[ùþý�
Äûsî�ý�ôÀø�ý ïI�qú³ïÙî�ë	��ï�� ý5ë	�Öý�ô[ï
Møõ�ï�û�
£�[ûzûsõBMërùÎùÐøbý£ëÎû��[õMñCó�ô'ï�ú'î�ï�1'ë	Ùý�ëÎû�� ërõ]1[ëþ÷që�1[ï�1 ë�� ý£û3MûùÎûsí[î¾ï�1 õ¾ïMì���ï�� ý£õöõ¾ô[ûP�7ë	�[ì�ý�ô[ïë���1[ëþ÷që�1[íÀøùvÙû�� ý£î�ërü[í'ý�ëÎû��[õ7ý£û�ý£ô[ï � í��³ñ7/që���Mï�G ° ²v²zòNM ø���1T/ ° G\ò ôÀø�÷sï�ý�ô[ï5õ�ø���ï�õ�ï>�[õ�ë��ý�ër÷Hërý�ÿ�U ý�ô[ïÙÿ@øî¾ï5ü ûý£ô1õ�ô[ûP�Z��øùrû��[ìsõ¾ë	1[ïöý£ô[ï�õ£ø���ï0��û;1[ïMù}ú[î¾ï�1[ë�Ùý£ërû��HUÀý£ô'ëÎõ-ërõ-ø�ùÎõ�û�ý£ô[ïd�øõ¾ï

ÄûîVý£ô[ï\�Vøbý£ïMî,�EO¤ ïÙî�ï�� $ û�÷8ï��qú³ïÙî�ë���ï>�®ý�õPÖ ð���U£ð  "»ñ

ó�ô[ïdMí[î¾î�ï�� ý�ùrÿ*��ûsõ?ýCø��MïÙú'ý£ï>1 ï��qú[ùÎø��Àø�ý�ëÎû��C
Äûsî
ý�ô[ï�ø�ü³û�÷sï[1[ï K Ùërý�õ-ëÎõ7ý£ô[ø�ýCû�
a�[ïMí'ý�î�ë��[ûûõ�MërùÎùÎø�ý£ërû��[õMñb��î�ïÙõ�Mî¾ëÎü[ë��[ì�õ¾í��ô�ûsõ�ÙëÎùrùÐø�ý�ëÎû��[õ=ø�õ ý£ô[ï!ï��qú[ùÎø��Àø�ý�ëÎû���ëÎõ£Mû���ú[ùÎë��ø�ý�ï�1�ü®ÿ�ý£ô'ïJ
Ýø��ý
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ý�ôÀø�ý=ý£ô'ïMî�ï
øî¾ï
ø\�®í��5ü³ïÙî|û�
b1[ë�ß±ïÙî�ï>�®ý_� ø�ÿqõ|ü ÿ��7ô[ë��ôlûsõBMëÎùrùÐø�ý�ëÎû��'õ���ø�ÿ ü³ï�í'õ�ï�1�ý£û\1[ïÙõ�Mî¾ëÎü ïý�ô[ïM1'ï K Ùërý]%�ï�÷sï��Öë	��ø1î�ïÙõ¾ý�î�ë	�ý£ï>1�ý��Gû�� � ø�÷ûsí[î�ø��ÀøùrÿHõ¾ëÎõMñ�ÝÖï�õ�ô[øùÎù�ú[ùÎø�Mï�ý£ô'ïMõ�ï�ûsü[õ¾ïMî¾÷ï�1
1'ï K Ùërý£õ�ë�� ý�ô[ï3Mû��®ý�ï��Hý�û�
��[ïMí'ý�î�ë��[û�ûsõ�ÙëÎùÎùÎø�ý£ërû��[õ5ø�
Ëý£ïÙî51[ëÎõBMí[õ¾õ�ë	�'ì�ý�ô[ï���ûõ¾ý î¾ï�Mï>� ýlõ¾ûsùÐøîïI�qú³ïÙî�ë	��ï�� ý�U /�+]-�ñ

!#"%$&"(')"s! ;#t ¶

ó�ô'ï�/qí�1[ü[í'î¾ÿ5+
ïMí'ý�î�ë��[û\ò`�'ú ïMî¾ë	��ï�� ý��¯/�+]- � Ö ð ð "�Mû��'õ�ëÎõ?ý£õ�û�
Àý�ô[î�ïÙï�ú[ôÀøõ¾ïMõ�ë���ï�ø��ô�û�
 �7ô'ë	�ôý�ô[ï�1[ïÙý�ï�Ùý�ëÎû�����ï�1[ërí�� ërõ�õ�ùÎërìsô ý£ùþÿ�øùþý£ïÙî�ï�1±ñ`)���Mû�� ý£î�øõ¾ý|ý£ûöûý�ô[ïMî=ïI�'ú ïMî¾ë	��ï�� ý£õ>U�/�+]- ërõ=øü[ùrïý�û®1[ï>��û��'õ¾ý£î�ø�ý£ï8ý£ô[ï@ï��qëÎõ?ý£ï���MïSû�
\�'ïMí'ý�î�ë	�'û � ø�÷sûí[îlý£î�ø��[õ¾ërý£ërû��[õ��7ërý�ô[ûsí'ýlî�ï>
ÄïÙî�î�øù
ý�û�ý�ô[ï
/�/�'�ñ

/�+.- ëÎõöø � $ ý£û��jô'ï�ø�÷®ÿf�ª�Vøbý£ïMî<O¤ ïMî¾ï�� $ û�÷¦1'ïÙý£ï>Ùý�ûsî�õ¾ërý�íÀø�ý£ï>1�ð $ � í���1[ïÙî�ìsî¾ûsí���1�ø�ý<ý�ô[ï
¤ î¾ïMërìsô ý£û�����ë	�[ïCë��C/qí�1[ü'í[î¾ÿ�U ¤Vø��Àø�1Àøqñ=ý�ô[ï71[ï�ý£ï��ý£ûsîZÙû��[õ�ërõ¾ý�õ�û�
:ø�õ¾ú[ô[ïÙî�ë	Møù�ø�Ùî¾ÿHùÎë�-÷sïÙõ�õ¾ïMùû�
 � ð��c1[ëÐø���ï�ý£ïMîX�7ô[ë	�ô1ëÎõ K ùrùÎï�1N�7ëþý£ôC© � - ø���11õ¾í[õ�ú ï���1[ï�11ë	�8ø�ùÎøî�ìïMîÕ�ÿqùrë	��1'î�ë	Møù³÷ïMõ¾õ�ïMù»ñó�ô'ï��ÿHùÎë	��1[î�ë��øùH÷sïMõ¾õ�ïÙù³ërõ K ùÎùrï�1��7ëþý£ô�í[ùrý�î£ø@�àú[í[î¾ï(¢ � -W�7ô[ë	�ô�ëÎõ�í'õ�ï�1�øõ=øC÷sï�ý£ûyõ�ô[ërïMù�1�ña²�ëÎìô®ýú'î�û;1[í�Mï>1Së	�zý£ô'ï�ô[ïMø�÷Hÿ�� ø�ý£ïÙî-ërõ�1'ïÙý£ï>Ùý�ï�1Sü ÿ*E�UåÇ " �u�X'8ó�õ-ë	�'õ¾ý�ø�ùÎùÎï>1zû��@ø�õ¾ý�ïMïMù}õ¾ý�î�í��ý£í[î¾ïø�î�ûsí���18ý�ô[ï<÷sïMõ¾õ�ïÙù¢ñ

/�+.- �ø��¦1[ïÙý�ï�Ùý[�[ïMíqý£î�ë��[ûsõö÷HëÐøCòX/ U�+.¤ ø���1�¤(¤ î�ïMø�Ùý�ëÎû��[õÙñ�ó�ô[ïMòX/T��ï�ý£ô[û;1jû�
(1[ïI�ý�ï��ý£ëÎû��Öí[õ¾ïMõvO¤ ïÙî�ï�� $ û�÷ÖùrëÎìsô ý�øõyë	�¦^öø���ërû $ ø���1[ï�ø���1/qí[ú ïMî,�,^öø���ëÎû $ ø���1[ï�U�ý£ô'ïM1[ï�ý£ï��ý£ërû��ú'î�û;MïMï>1[õ7÷qëÎø
¤(¤7� � Ï Ç#'1ï>=�ò ½kw û��[ùþÿ � ½��vÍ U �  Í  Í � :
+]¤7�»ð Ï ð�'1ï>=uò®øùrù ½ � ½kj�Í U � x Í  Í§½kj

ò£/ ½kj�Í � :y� ½6j�Í � :

ó�ô'ïÖøü û�÷sïjî�ïMø�Ùý�ëÎû��[õzî¾ï���øë	�/í����ô[ø��[ìsï>1 ý£ô'î�ûsí[ìô[ûsí'ýzý£ô'ï�ùrë�
ÄïÙý�ë	��ï@û�
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P>���	%�_�	� 3  !�+��Wg� � 7� "�����HÂÿ��+�EP]�XM��� 	� �+3 �������+�!Fq��� �+3 ? 4 ����&"ê�� $+* �!� � �������������@ 4 ������+�������+�
���+�2���� � ���! 	 	�=���G�>7+���0W��+���� 4  	�+�a 	� 3 �I��� � W¦�+�����B���+�G���Y� 4 ���G��7����!� �  !� �+3 ���srN�=Fb����W+��� z��  ; H
ÿ����yê�� $ ��������	�������+�2���� � ���	 	 	�=���!� �  	� 3 �}�����g� ; � � �AF[�G 	W��=�T���+�2��W 3 �2��FZ���+�2W�����������G��H t �
���+����� ; � � �AF[�G 	W��]�X��%�Dê�� $ ? 4 ���E�	���� �+� �������W����^�2� !�X����? 4 ����P>�+�	%�_X�=�����!���������Y !� 3 �I�]���
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Î��¢��ÏF��Ð�ÑFÒhÓ�Ô¹Õ�ÏF���¿Ö6�Ø×�����Ö6��ÙFÚ�Û6�¾��ÙFÛ6Ü�Û±Ð���Ð�ÝÜ�� Û6�¿Ð�Þ�Ý��¢Ð���Ý�×3ÖZ�Fß��¼Ö6�����¬Û���àZÖ6��×±�¢���Q��Ö6���FÐÜ��¢Ý
á Ð��¢ß�Ú�Ò¹â@ÙFÐ@�6��Ö6�FÙ�ÚXÖ6� Ð�ã=Ö6Ú Ð�ßäÛ��QÜ�Ù�Ð@ÙF�¢ÚØÜ�Û���� Ö6��Ú�Û6� á �6ÏF� ÐDÑ�Ò_Ñ½ÖZ�Fß§Ú ÙFÛæåLÜ�ÙFÐ@��Ð�ÖZ�QàZÖ6�¢ÏFÐ[Û6�
Ð�Ö6Ý�Ù"ÙF�¢ÚØÜ�Û���� Ö6�"ç±å��¶Ü�Ù�Ü�Ù�Ð�è´éSÕ�� Ð��F� Ð�Ú Ð��¸Ü Ð�ßBÖ6Ú�Ö¥ã=Ö6��ÒXâ@ÙFÐ©êXÞ�Ý��¢Ð���Ý�×3��ÚDÚ Ð�Ð���Ü�Û§ßF��Û���ã¸×
ÖZ�¢��Û�Ú�Ü�ë6ì¼í¤ÛZ�¹��Ü Ú´Û6� �¢�6�¢�=Ö6�eà6ÖZ�¢ÏFÐ©ÖZÜ�Ü�ÙFÐ��¿Öïî����¥ÏF� á Ð��¢ßðç®å�Ù��¢�¢Ð¡�¼ÖZ�¢�"� Ð���Ö6���FÚ�ÏF�FÝ�Ù=Ö6����Ð�ß
å��¶Ü�ÙF���ñÓ�í�Ò�â@ÙFÐ§ò�éªâ@Ú�å����¢�1ãóÐQÚ�ÏFã±ô�Ð�ÝÜ�Ð�ßõÜ Û á Ð��¢ßFÚ�Û6�»�¢Ð�Ú Ú�Ü�Ù=Ö6�ñö¿÷¡Ö6ÏFÚ Ú´�¢�"Ü�ÙFÐ¥éª³ùø£ú¡Õ
ß�Ð�Ü�Ð�Ý�Ü Û�� Ú�Ò

��� á ��ÏF��Ð½ÑFÒhö�Ò¹û'Ð�Ú Ð�Ð½Ü Ù=ÖZÜ@�����¬Û��DãóÛ6Ü�Ù�Öüî�Ð�ÚDÜ�ÙFÐ£å���ß�Ü�ÙFÚ�ÖZ�Fß3��Ð�Ö6�FÚ@Ù=Ö�à6Ð©Ý�ÙFÖ6�F��Ð�ß"ã¼×¿�¢Ð�Ú�Ú
Ü Ù=Ö6�'Ó�íýÖüÜäµæì"÷©Ö6Ï�Ú Ú�þBÝ�Û����=Ö6��Ð�ßñÜ�Û3Ü�Ù�Ð3µïÓ�íýßF��Û��õ�¢�ñÐÞ�Ý��¢Ð��FÝ�×6ç²Ö6��ß¯ë6ì�í9�¢��Ý�� Ð�Ö6Ú Ðä���
å���ß�Ü�Ùðç=Ú Ð�Ð��B����Ü ÙFÐ¡ÿ� á Ð���ß"Ý�Ö6Ú ÐZÒ

³JÜ�Ù=Ö6Ú�ãóÐ�Ð��ªÚ ÙFÛæå��BÜ Ù=ÖZÜ@�¬Û�� á Ð��¢ßFÚ����"Ü ÙFÐ¡ÿ�Vß��¢� Ð�Ý�Ü �¢Û���ç�Ü�ÙFÐ©�¼Ö6���"ÐÀî�ÙF�¢ãF�¶Ü�Ú@Ð��ðÐ�Ý�Ü�Ú´Û6���¢Ð�Ú�Ú
Ü Ù=Ö6�LÓ�í�ç²å��¶Ü�ÙTÜ�ÙFÐ���Ö6�¢���JÚ �F��Ð�Ö6ßº� Ð��¿Ö6���F�¢���ª�¢Ö6� ��Ð���×õÏF��Ý�Ù=Ö6�F��Ð�ßNÖ6�Fß'å[Ð����[å��¶Ü�ÙF���ºÜ�Ù�ÐBµ�Ô��
���¢����Ü Ú£Û6��é"³ùø£ú¡ÕeÒ¾â@ÙFÐ¿��Ð�ÖZ�ºÐÞ�Ý��¢Ð��FÝ�×TÛ6�[Ü�ÙFÐ��F�¶î�Ð��¢Ú¡�¢Ú¡ßFÐ��F�¢ÐÜ�Ð�ßºã¼×¯ëZì¼í ÖZÜ�µæìª÷©ÖZÏFÚ Ú�ç
ã�Ï�Ü�ãóÐ���Ûæå$Ü�Ù��¢Ú@Ü�ÙFÐ©Ð��eÐ�ÝÜ�Ú�Ö6� Ð¡�¢Ð�Ú Ú�Ú Ðà�Ð���Ð6çóå���Ü�ÙªÖä�¢Û�Ú�Ú�ÛZ�»Ó�í ��Ð�ÖZ�ªÐÞ�Ý��¢Ð��FÝ�×��¬Û���Ý�Ð��¼Ü���ÖZ�
���¶î�Ð���Ú�Ò��´Ûæå[Ð�à6Ð���ç=Ü ÙFÐ�å[Ð�Ö6·ZÐ���Ð�ßF�6Ð½�F�¶î�Ð���ÚDÙ=Ö�à�Ð½��Û�Ú�Ü@Ö6�¢��Û�Ú�Ü´µïÓ�í*Û6�¾Ü�Ù�Ð��¢�[Ð�Þ�Ý���Ð��FÝ×3ãóÐ��¬Û���Ð
Ö á Ð���ßBÛ6�»ö¿÷¡Ö6ÏFÚ Ú��¢Ú�� Ð�Ö6Ý�ÙFÐ�ß��¬Ü�Ù��¢Ú��¢Ú�Ú Ð�Ð��ñã¼×�Ü�ÙFÐ©��Ûæà6Ð���Ð��¼Ü£Û6�²Ü�ÙFÐ©Ú ��Ö6�¢��Ð��@�óÐ�Ö6·����"Ü ÙFÐ
��ÙFÛ6Ü�Û±Ð���Ð�ÝÜ�� Û6�¿ÙF��Ú�Ü�Û6����Ö6��Ú�ç á �6ÏF� Ð�ÑFÒ_Ñ¼¨ÒXÎ=Û�� á Ð���ßFÚ��eÐ�� �óÐ��FßF��Ý�ÏF�¢Ö6�»Ü�Û�Ü ÙFÐ�ÿÀ�ùÖüî���Ú�å[Ð�Ú�Ð�Ð´à6Ð��Ø×
����Ü�Ü��¢Ð	�¦��Ð�Ú Ú@Ü Ù=Ö6�BÓ�íä¨�Ð��eÐ�Ý�Ü Ú´Û6�ªÐÞ�Ý��¢Ð��FÝ�×�ÏF��Ü�Û�µæì�÷¡Ö6ÏFÚ�Ú�Ò

�Û6Ü Ù¿Ü�Ù��¢ÚDÚØÜ�ÏFß�×6ç=Ö6�Fß3Û6�FÐ£ßFÐà�Û6Ü Ð�ß3Ü�ÛäéTµ��6Ú� ö�µ��eÙ=Ö�à�Ð½Ý�Û��FÝ���ÏFßFÐ�ß�Ü Ù=ÖZÜ��¿Ö6�6�FÐ�Ü �¢Ý á Ð��¢ß�Ú

��Ð�ßFÏ�Ý�ÐªÜ ÙFÐ�Ý�Û����¢Ð�Ý�Ü���Û��¯ÐÞ�Ý��¢Ð��FÝ�×LÛ6�´�F�¶î�Ð��¢Ú§�¢Û±Ý�ÖüÜ�Ð�ßLÖ6��Û��F�ñÜ�Ù�Ð�Ü Û��LÖ6�FßLãeÛZÜ Ü�Û6� Ð�ß���Ð�Ú�Û6�
Ü ÙFÐ�ò[é"â½Òóâ@ÙFÖZÜ���Ú�ç��¬Û6�����¶î�Ð���Ú©µÀþ±Ñ�Ö6�FßTµ��ïþóµ��§Û���Ü�Ù�ÐQéTµ����óÖ6�Fß"�F�¶î�Ð��¢Ú¡µþ��äÖ6�FßBÓ�öæþ��6ÑäÛ��
Ü ÙFÐ�é��6Ñ�Ò½â@ÙFÐ§Ð��eÐ�ÝÜ�Ú©Ö6Ý�ÙF��Ð�à�Ð�ßTÖ�Ú �¢�6� á Ý�Ö6�¼Ü£�¢Ðà�Ð���� ÖZãeÛæà�Ð3µ�ì¼íä¨´Û��F�¶×"�¬Û6� á Ð���ßFÚ½Ö6ãóÛæà�Ð��©ö
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÷¡Ö6ÏFÚ�Ú�Ò»Î=Ûcb�é4de�6Ú[ãóÛ6Ü Ùfb�Ûïå�Ú�ÛagEhji¶î�Ð�k¢ÚXå�Ð�b Ð´ßFÐ�hjk�Ð�Ü Ð�ßfg¬Ûab á Ð�k�ßFÚ[ß�ilb Ð�Ý�Ü Ð�ßmgnb Ûco Ü ÙFÐ�Ý�ÖZÜ ÙFÛ�ß�Ð
Ü Û�Ü ÙFÐ£Öap�Û�ßFÐq�¬Ü ÙFÐ0heÛ�Úri�Üsi�à�ÐutwvVÖüî�i¢ÚyxÀÒz�´Ûæå[Ð�à6Ð�b�ç�g¬ÛcbDé"�6Ñ�Ú»Ü�ÙFÐub Ûæå Ûag{h�i¶î�Ð�k�Ú[ßFÐ�heÐ�pFßFÚ[Ûcp�Ü ÙFÐ
hóÛck¢Öabsi¶ÜV×3ÛagXÜ�Ù�Ð á Ð�k¢ß�Ò´òzi¶î�Ð�k�Ú£Ó�ö�þ��6Ñ�å[Ð�b�Ð¥ßFÐ�hjk¢ÐÜ�Ð�ß"g¬ÛcbuhóÛ�Úri�Ü|i¶à�Ð$heÛak Öabri�ÜV× á Ð�k¢ßFÚ�ÖapFß}h�i¶î�Ð�k�Ú
dÀþ���å[Ð�b Ð§ß�Ð�hjk�Ð�Ü�Ð�ß~g¬Ûcb(pFÐ��¼ÖZÜsi�à�ÐqheÛck¢Öabsi¶ÜV×�Ò´ø´Ð�i�Ü�Ù�Ð�b�Ü ÙFÐäé4d���p�Ûcb´Ü ÙFÐäé��6Ñ�å[Ð�b�Ð§Û�ãFÚ�Ð�b�à6Ð�ß
Ü ÛªãóÐäÖ9�eÐ�ÝÜ�Ð�ßºã¼× á Ð�k�ßFÚ¡ßjilb�Ð�ÝÜ�Ð�ßTÛcbØÜ�ÙFÛc�6Ûcp=Öak�k�×�Ü�Û�Ü�ÙFÐäÝ�ÖZÜ�ÙFÛ±ßFÐ�þ�ÖapFÛ±ßFÐäÖüî�i¢Ú©ÖZÜ©Ö�k�Ð�à�Ð�kXÛag
o�Ûcb�Ð£Ü�Ù=ÖapBÓ�í�Ò

�u������� �������������2�j���;������� �/����� ��¡��^���
Î=Ûcb á Ð�k�ßFÚ/ilp�Ü�ÙFÐ�hóÛ�Úsi¶Ü|i¶à�Ð¢t£vVßji�b Ð�ÝÜ|i�ÛcpQå[Ð@Ú Ð�Ð�Ö£Ý�k¢Ð�Öab²ßFÐ��cb�ÖZß=ÖZÜ|i�Ûcp¥Ûag®Ü ÙFÐDÐ�Þ�Ý�i¢Ð�p�Ý�×§Ûag¤h�i¶î�Ð�k�Ú
Ó6öæþ��6Ñ�� á �6Ïjb Ð¡ÑFÒ��¥xÒ;¦^pBÝ�Ûcp¼Ü|b�ÖZÚ�Ü�ç�g¬Ûcb@Ü ÙFÐ�ÛahjheÛ6Úsi�Ü Ð�heÛck¢Öabsi¶ÜV×§i¶Ü�åDÖ6Ú&g¬Û�Ïjp�ßªÜ�Û�ãóÐ$h�i¶î�Ð�k�Ú¨dþ��
å�Ù�i¢Ý�Ù�Ö9b Ð�Ö9�eÐ�Ý�Ü Ð�ß�ÒXâ@Ù�Ð(�¼Öai�p§åDÖ6Ú�g¬Û�Ïjp�ß�Ü Û�ãóÐ�Ïjp=Ö9�eÐ�ÝÜ�Ð�ß¿Ïjh�Ü ÛfdæÓ�÷¡Ö6ÏFÚ�Ú�ç�ilo�hjk�×�ilp���Ü�Ù=ÖüÜ
Ü ÙFÐ¡Ð��eÐ�ÝÜ�Ú�Ý�Öap"ãeÐ�o�Û�Ú�Üsk�×¿ãeÐ¡ÖZÜ�Ü|bri¢ãFÏ�Ü Ð�ß3Ü�ÛäÜ�Ù�Ð á b Ú�Ü�ß�×�pFÛ±ßFÐ¡Ú�Ü�Öa��ÐZÒ

òXÙFÛ6Ü Û�Ð�k¢Ð�ÝÜ|b�ÛcpFÚ1Ð�o�i�Ü�Ü�Ð�ß¡ÖZÜ�Ü�Ù�ÐzhFÙFÛ6Ü Û�Ý�ÖZÜ�ÙFÛ±ßFÐ/g¬Ûck�k¢ÛæåñÜ|b Öïô�Ð�ÝÜ�Ûcbri¢Ð�Ú�ßFÐ�Ü Ð�brofi�pFÐ�ß¡ã¼×½Ð�k�Ð�ÝÜ|bsi�Ý�v
á Ð�k¢ß©k�ilpFÐ�Ú�Ü Ù=ÖZÜ»Öab�Ð¢��Ð�pFÐ�b ÖZÜ�Ð�ß�ã¼×�Ü�ÙFÐDß�i��eÐ�b Ð�pFÝ�Ð�i�p	hóÛ6Ü�Ð�p¸Üsi Öak�ãeÐÜVå�Ð�Ð�päÜ�ÙFÐ�Ý�ÖZÜ ÙFÛ�ß�Ð@ÖapFß¥Ü ÙFÐ
á b Ú�Ü�ß�×�pFÛ±ßFÐ©�¦Î2il��Ï�b Ð�ÑFÒ��¥xÒ²û Ù�Ð�p3Ö$o¿Öa�apFÐ�Üsi¢Ý�v á Ð�k�ßmi¢Ú[Öahjhjk�i¢Ð�ßðç¸Ü ÙFÐ0hFÙFÛ6Ü Û�Ð�k¢Ð�ÝÜ|b�ÛcpFÚ�Ðî�heÐ�bsiªv
Ð�pFÝ�Ð�g¬Ûcb�Ý�Ð�Ú�hjb ÛchóÛcbØÜ|i¢Ûap=Öak®Ü�Û¥Ü�Ù�Ð�ilb�à�Ð�k¢Û±Ý�i�ÜV×¥vJÝ�Ûco�heÛapFÐ�p¼Ü�Ú@Ûab�Ü�Ù�Ûc��Ûcp=Ö9kóÜ Û¥Ü�ÙFÐ�o�Öa�cpFÐÜ|i�Ý�v á Ð�k¢ß
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Î7il��Ïjb�Ð»ÑFÒ�ö±Ô²Õ±Ïjofo�Öabri¢Ð�Ú1Û9g�Ü�Ù�Ð[Ð��ðÐ�Ý�Ü�Ú�Ûag�î�v�ÖapFß©×�vVÖüî�i¢Ú á Ð�k¢ßFÚ�ÒXéªÐ�ÖapQÐÞ�Ý�i¢Ð�pFÝ�i�Ð�Ú¹Ö9b Ð�hjk¢ÛZÜ Ü�Ð�ß
å&i¶Ü�Ù�Ü�ÙFÐ�è�éSÕäÛag�Ü ÙFÐ´ß�i¢Ú�Üsbsi�ãFÏ�Ü|i�Ûcp�Ú ÙFÛæå&p3Ö6Ú[Ö�ãFÖab�ÒXâ@ÙFÐ´Ûæà�Ð�b Öaklk=àZÖabri ÖZÜsi¢Ûcp©i�Ú;k�Ð�Ú Ú�Ü�Ù=Ö9p3Ó�íg¬Ûab@ãeÛ6Ü Ù"hFÖab�Öao�Ð�Ü Ð�b�Ú�Ò
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Õ|Ö ×�Ø Ø	Ù Ú�Û�ÜÞÝ�ß àáÜãâ ä

Î2il��Ï�b ÐQÑ�Ò���Ô´â@ÙFÐäÐ�k�Ð�Ý�Üsbsi�Ý á Ð�k�ß~kli�pFÐ�Ú
å Ð�æ¸Ïji�àZÖak�Ð�p¼Ü�Ü�Û§Ü�Ù�Ð¨hFÙ�Û6Ü�Û±Ð�k�Ð�Ý�Üsb Ûcp
Ü|b�Öæô�Ð�Ý�Ü Ûcbsi�Ð�Ú å&i�Ü�ÙqpFÛ�o�Öa�cpFÐÜ|i¢Ý á Ð�k¢ß�Ò
ø´Û6Ü Ð Ü�Ù=ÖZÜçh�ÙFÛ6Ü�Û±Ð�k�Ð�ÝÜ|b ÛapFÚNÖZÜNÛcpFÐ
Úsi¢ß�Ð Ûag'Ü�ÙFÐ Ú�Ü|b�ÏFÝ�Ü Ïjb Ð Ðî�heÐ�bsi�Ð�pFÝ�Ðo�Ûcb�Ð²Ü|b ÖapFÚØà�Ð�b�Ú Ð�o�ÛZÜ|i¢Ûap´Ü�ÙFÖap©ÖZÜ1Ü�ÙFÐ
ÛchjhóÛ�Úsi¶Ü�ÐDÚri¢ßFÐ$�¦Ö6ß=Öah�Üsi¢ÛcpäÛagóßji¢Öa�cb Öaognb ÛcoèÓ�c±w�áxÀÒ
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Î2il��Ï�b Ð�ÑFÒ�±�Ô¿Õ±Ý�ÙFÐ�o�ÖZÜ|i�Ý¿Ûag�ÛapFÐ¿Ý�Ûcb�vpFÐ�bñÛagäÜ ÙFÐYò�éªâ vJÜ ÏFãóÐ g¦Ö6Ý�ÐZÒ â@ÙFÐ
ãjb Û��ZÐ�pmkli�pFÐ�Ú7ilpFß�i¢Ý�ÖüÜ�Ð[Ü ÙFÐDßji�b Ð�Ý�Ü|i�ÛcpFÚ
ÖapFß b Ð�k¢ÖZÜ|i¶à�Ð Úri¢ÿ�Ð�ÚNÛagªÜ ÙFÐ heÐ�b�Ü Ïjb�v
ã=ÖZÜ|i�ÛcpFÚYÐÀî�hóÐ�bri¢Ð�pFÝ�Ð�ß ã¼×*Ü�Ù�Ð hFÙFÛ9v
Ü�Û±Ð�k¢Ð�Ý�Üsb ÛcpFÚ¥å�Ù�Ð�pLÖ~o¿Öa�apFÐ�Üsi¢Ý á Ð�k¢ßi¢Ú Öahjhjk�i¢Ð�ß Öak¢Ûapj� Ü ÙFÐ hóÛ�Úri�Ü|i¶à�Ð ÿ�v
ßjilb�Ð�Ý�Üsi¢ÛcpðÒ

ß�ilb Ð�Ý�Üsi¢Ûcp�Ò$¦^pñÜ�Ùji�Ú�å�Öæ×BÜ�ÙFÐ©hFÙ�Û6Ü�Û±Ð�k�Ð�Ý�Üsb Ûcp�Ú��eÜsb�Öïô�Ð�Ý�Ü Ûcbsi�Ð�Ú¡Öab�Ð©heÐ�b�Ü�Ï�b ãóÐ�ß � Î2i���Ïjb�ÐQÑFÒ�±¥xÒ$¦^p
Î7il��Ïjb�Ð§ÑFÒ��3å[Ð�Ú Ð�Ð§Ü Ù=ÖZÜ$hFÙFÛ6Ü Û�Ð�k¢Ð�Ý�Ü|b�ÛcpFÚ½Ð�ofi¶Ü Ü�Ð�ßTÖZÜ¡ßji��eÐ�b�Ð�p¼Ü$h=ÖabØÜ�Ú¡Ûag�Ü�ÙFÐmhFÙFÛZÜ�Û±Ý�ÖZÜ ÙFÛ�ß�Ð
å&i�klkXÙ=Ö�à6Ð¿Ú Ûao�Ðå�Ù=ÖZÜ�ßji��eÐ�b�Ð�p¼Ü�Üsb�Öïô�Ð�Ý�Ü Ûcbsi�Ð�Ú�Ò¿â@ÙFÛ�Ú ÐfhFÙFÛ6Ü Û�Ð�k¢Ð�Ý�Ü|b�ÛcpFÚ¡Ð�o�i�Ü�Ü�Ð�ßºÝ�k¢Û�Ú�Ð�Ü Û"Ü ÙFÐ
ß�×�p�Û�ßFÐZç¼Ü|b�Ö�à6Ð�k=Öak�o�Û6Ú�Ü7h=Öab�Ö9klk¢Ð�k±Ü Û�Ü�Ù�Ð&twvùÖüî�i�Ú�ç�å�Ùji�k¢Ú�Ü�Ü�ÙFÛ6Ú Ð@Ð�o�i�Ü�Ü�Ð�ßqg¬Ïjb�Ü ÙFÐ�b¹Öæå�Ö�×§Ù=Ö�à�Ð@Úril�9v
p�i á Ý�Öap¼Ü²ÛcbØÜ�ÙFÛa��Ûcp=Öak¼Ý�Ûco�heÛcp�Ð�p¼Ü�Ú�Ò�� k¢Ð�Öabsk¶×�çïÜ�ÙFÐ�ilp¼Ü Ð��cb ÖZÜ�Ð�ß©à6Ð�k¢Û±Ý�i¶ÜV×¥vVÝ�ÛaofhóÛcpFÐ�p¸Ü�ÛcbØÜ�ÙFÛc�6Ûcp=Öak
Ü Û"Ü ÙFÐ�twvùÖïî�i�Ú½à6Ö9bsi¢Ð�Ú¡Ö6Ý�Ý�Ûcb ß�ilpj�3Ü�Û3Ü ÙFÐäÐ�o�i¢Ú Úri¢Ûcp hóÛcilp¼Ü½ÛapTÜ ÙFÐmhFÙFÛ6Ü Û�Ý�ÖZÜ�ÙFÛ±ßFÐZÒäûºÐ§Ü�ÙFÐ�b Ðãv
g¬Ûab Ð�ÐÀî�heÐ�Ý�Ü�Ö¨twvùÖüî�i�Ú o�Öa�cpFÐÜ|i¢Ý á Ð�k¢ß�Ü ÛqhóÐ�bØÜ�Ïjb�ã�Ü�ÙFÐuhFÙFÛ6Ü Û�Ð�k¢Ð�ÝÜ|b�ÛcpFÚ�ã¸×�ßji �ðÐ�b Ð�p¼ÜDÖao�Û6Ïjp¼Ü�Ú�ç
ÖZÝ�Ý�Ûab ßji�pj�¿Ü�Û�å�ÙFÐ�b�Ð¥Ü�ÙFÐ×SÖab�ÐQÐ�ofi¶Ü Ü�Ð�ßBÛcpSÜ ÙFÐqh�ÙFÛ6Ü�Û±Ý�ÖüÜ�ÙFÛ±ßFÐ��¬Ïjp�g¬ÛcbØÜ�ÏjpFÖZÜ�Ð�k�×�çEpFÐ�i¶Ü�ÙFÐ�b´Ü ÙFÐ
é d���Ûab�é��6ÑäÜ�Ð�ÚØÜ�Ú�ÏFÚ�Ð�ßSÖ§Ùji���Ù�Ð�pFÛ6Ïj��Ù b Ð�Ú�Ûck¢Ï�Ü|i¢Ûap�Ü�Û�Û�ãFÚ Ð�b�à6Ð©Ü Ùji¢Ú|xÒ

â@ÙFÐ0heÐ�b�Ü Ïjb ã=ÖüÜ|i¢ÛapFÚ»ßFÐ�Ú�Ý�bsi�ãeÐ�ß3Ö6ãóÛæà�Ð´Ö9�ðÐ�Ý�Ü�Öaklk�hji¶î�Ð�k�Ú�ç�b�ÖüÜ�ÙFÐ�b»Ü Ù=Öap½ô�ÏFÚ�Ü�Ü�ÙFÐ�Úsi�pj�ck�Ð�b Ûæå�Ú
å[Ð½Û�ãFÚ�Ð�bØà�Ð£Ü�Û�ãeÐ�ßFÐ�hjk�Ð�Ü Ð�ß�ÒXâ@ÙFÐ£Ö6ãFÚ Ð�pFÝ�Ð½Û9g¾ßFÐ�hjk�Ð�Üsi¢Ûcpfilp¿Ü ÙFÐ(o�Öïô�Ûcbri�ÜV×äÛag hji	î�Ð�k¢Ú;i¢Ú�ßFÏFÐ�Ü Û
Ü ÙFÐ�hjb Ð�Ú Ð�pFÝ�Ð�Ûag7g¬Û±Ý�Ï�Úsilp���Ð�k¢Ð�Ý�Ü|b�Û�ß�Ð�Ú�Öak¢Ûapj�¥Ü�ÙFÐ��jv�ÖapFß��¥vùÖüî�Ð�Ú@Û9g�Ü ÙFÐ©ò[é"â½Ò

â@ÙFÐ�g¬Û±Ý�ÏFÚrilpj�äÐ�k�Ð�ÝÜ|b Û±ßFÐ�Ú�Ý�Öap"ãeÐ¡Ú Ð�Ð�pBÖ6ÚDà�Ð�b�Ü|i�Ý�Öak¾Ö9pFßªÙ�Ûcbsi�ÿ�Ûcp¼Ü�Ö9kÞkli�pFÐ�Ú@ÖZÝ�b Û6Ú Ú�Ü�ÙFÐ�g¦Ö6Ý�Ð
Û9g¹Ü�ÙFÐ�ò�éªâ ilpªÎ2i���Ïjb Ð¡ÑFÒ dæì�Ò[û'Ð�Ú Ð�Ð©Ü�Ù=ÖüÜuhFÖailb�Ú´Ûag²Ð�k�Ð�Ý�Üsb Û±ßFÐ�Ú´ßFÐ á pFÐqhji	î�Ð�k¾ãeÛ6ÏjpFß=Öabri¢Ð�Úui�p
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Î7il��Ïjb�Ð¡ÑFÒ�d�ì�Ô»â@ÙFÐ$gnb�Ûcp¼Ü&g¦Ö6Ý�Ð©ÛagXÖ9pSé��ZÑFÒ�òzi	î�Ð�k¢Ú´Öab Ð¡Ý�ÛcofhóÛ�Ú�Ð�ß"Ûag²ÜVå[Û¿ß�×�pFÛ±ßFÐ©Ú�Üsb ÏFÝÜ�Ïjb�Ð�Ú
Ö9pFßªÚ�Ð�h=Ö9b�ÖZÜ Ð�ßBã¼×�hFÖailb�Ú@Ûag²Ð�k¢Ð�Ý�Ü|b�Û�ß�Ð�Ú@å�Ùji¢Ý�ÙªÖab�Ð¡à�i�Úsi¢ã�k¢Ð½Ö6Ú�� Ü|b Öaomv�kli�pFÐ�Ú���Ò

Ü ÙFÐ��jv¹ÖapFß���vJßjilb�Ð�Ý�Üsi¢Ûcp�Ú»ÖapFß¿Úrilpj�ak¢Ð�Ð�k¢Ð�Ý�Üsb Û±ßFÐ�Ú[Ú Ð�hFÖab�ÖZÜ Ð´Ü ÙFÐui�pFßji¶à�i�ßFÏ=Öak=ß�×�p�Û�ßFÐ´Ú�Üsb ÏFÝÜ�Ïjb�Ð�Ú
Û9g�Ð�Ö6Ý�Ù�hji¶î�Ð�k�Òz¦^p�Ö6ßFß�i�Ü|i�Ûcp�ç�i�Ü�Ý�Öap3ãóÐ½Ú Ð�Ð�p3Ü�Ù=ÖüÜ�hji¶î�Ð�k�ãeÛ6ÏjpFß=Öabri¢Ð�Ú@ÖZÜDÜ ÙFÐ£Ð�ß���Ð½Ûag¾Ü�ÙFÐ´Ü�ÏFãóÐ
Ö9b Ð¡Ûcpjk¶×�ßFÐ á pFÐ�ßªã¼×"ÖäÚrilpj�ak¢Ð£Ð�k¢Ð�ÝÜ|b�Û�ßFÐZÒ

â@ÙFÐ£Üsb�Öïô�Ð�Ý�Ü�Ûab�×�Û9g²Ö	h�ÙFÛ6Ü�Û±Ð�k�Ð�ÝÜ|b Ûap�heÐ�b�Ü Ïjb ãóÐ�ß3Ü�Ûæå�Öab ß�Ú´Ö	h�i¶î�Ð�keãeÛcb�ßFÐ�b i¢Ú¢i�p3Ú Ûco�Ð�å�Öæ×
�_Ý�Ûabsb Ð�Ý�Ü Ð�ß �óã¼×3Ü�ÙFÐ�h=Öai�b Ú@Ûag7g¬Û�Ý�ÏFÚsi�pj�äÐ�k�Ð�Ý�Üsb Û±ßFÐ�Ú&b�Ïjpjpji�pj�¿Ö9k¢Ûcpj�¥Ü ÙFÐ!�jvùÖüî�i¢Ú�Ò��´Ûæå�Ðà�Ð�b�ç®Ü�Ùji�Ú
Ý�Ûcbsb�Ð�ÝÜ|i¢Ûap~i¢Ú�k�Ð�Ú Ú�Ú ÏFÝ�Ý�Ð�Ú�Úrg¬Ïjk�ÖZÜ�Ü�ÙFÐQà6Ð�bØ×ñÐ�ßj�6Ð�Ú½ÛagXÜ ÙFÐ¥Ü�ÏFãóÐQå�ÙFÐ�b Ð¥Ü ÙFÐ�b�Ð©i¢Ú£Ûcp�k�×ªÖ�Úsi�pj�ck¢Ð
Ð�k¢Ð�Ý�Ü|b�Û�ß�Ð¥ßFÐ á pjilpj��Ü ÙFÐ	hji	î�Ð�k²ãóÛ�Ïjp�ß=Öab�×6Ò�¦^põÎ2il�6Ïjb Ð�ÑFÒ�±�å�Ð§Ú�Ð�Ð¥Ü�ÙFÖZÜ�Ü ÙFÐ	hóÐ�b�Ü Ïjb ãFÖZÜ|i�ÛcpFÚ�i�p
òzi	î�Ð�k¢Ú0dþ�Óa�½å&ilk�kFãóÐ´Ý�Ûcbsb�Ð�Ý�Ü Ð�ß�ã¼×äÜ�Ù�Ð´Ð�k¢Ð�ÝÜ|b�Û�ßFÐ�Ú�ç±ãFÏ�Ü;ilp¿ò�i	î�Ð�k¢Ú[Ó�ö�þ��6ÑFç¼Ü�Ù�ÐuhFÙ�Û6Ü�Û±Ð�k�Ð�Ý�Üsb Ûcp�Ú
Ö9b Ð�heÐ�b�Ü Ïjb ãóÐ�ß3Ü�Ûæå�Öab ß�Ú�Ü ÙFÐ©ò�éªâ$Ð�ßj��Ð½å�ÙFÐ�b�Ð½Ü�ÙFÐ¡Ð�k�Ð�ÝÜ|b Û±ßFÐ�Ú@Ù=Ö�à�Ð$b Ð�ß�ÏFÝ�Ð�ßªÐ��ðÐ�Ý�Ü|i¶à�Ð�pFÐ�Ú�Ú�Ò
â@Ù�i¢Ú¥Ü�Ûah�b�Ûæå Û9guh�i¶î�Ð�k�Ú¥å&ilklk»Ü�Ù�Ð�b Ð�g¬Ûcb Ð3ÐÀî�heÐ�bsi¢Ð�pFÝ�Ð"ÖSßFÐ�hjk¢ÐÜ|i�ÛcpYÛag0hFÙFÛ6Ü Û�Ð�k¢Ð�Ý�Ü|b�ÛcpFÚQå�Ù�i¢Ý�Ù
å&i�klk�ãóÐ$o¿Öap�i�g¬Ð�ÚØÜ�Ð�ßªÖZÚ´Ömb Ð�ßFÏFÝÜ|i¢Ûap"i�pªÐÞ�Ý�i¢Ð�pFÝ�×6ÒDÎ=ÛcbDÜ�Ù�Ð�Ûch�heÛ�Úri�Ü Ð á Ð�k�ßªßji�b Ð�Ý�Ü|i�Ûcp3Ü�ÛäÜ�Ù=ÖüÜ
Ú�ÙFÛæå&p�i�pªÎ7il��Ïjb�Ð½ÑFÒ�±�ç�Ü�Ù�Ð$hóÐ�bØÜ�Ïjb�ã=ÖZÜsi¢ÛcpFÚDå&i�klkeãeÐ�ilp3Ü ÙFÐ½ÛchjhóÛ�Úsi¶Ü�Ð½ßji�b Ð�Ý�Ü|i�Ûcp�Ý�Ö6Ï�Úsilp���h�i¶î�Ð�k�Ú
dÀþ��¥Ü�Û�ãeÐ½ßFÐ�hjk¢ÐÜ�Ð�ß�Ò
¦JÜ�i�Ú£ÖahjhFÖab Ð�p¸Ü(gnb ÛcoýÎ2il�6Ïjb Ð©ÑFÒ���Ü�Ù=ÖüÜ£Ü�ÙFÛ6Ú Ð	hji	î�Ð�k¢Ú´Ü�Ù=ÖZÜ£Öab Ð¥Ö9�ðÐ�Ý�Ü Ð�ßñã¼×BÜ ÙFÐ	o�Öa�cpFÐÜ|i¢Ý

á Ð�k¢ßäÖ9b Ð p�Û6Ü¹ßFÐ�hjk¢ÐÜ�Ð�ß§ÙFÛco�Ûc��Ð�p�Ð�Û�ÏFÚrk�× å Ü ÙFÐ k�Û�Ú Ú�Ûag®Ð�Þ�Ý�i¢Ð�p�Ý�×	i�pFÝ�b�Ð�Ö6Ú�Ð�Ú²Ü ÛæåDÖab�ßFÚ²Ü ÙFÐDÐ�ß���Ð
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Û9g¹Ü�ÙFÐ�ò�éªâ$Ü ÏFãeÐZÒDâ@Ùji�Ú´Û±Ý�Ý�Ïjb Ú�ãeÐ�Ý�Ö6Ï�Ú Ð�Ü ÙFÐ$heÐ�b�Ü�Ï�b ã=ÖZÜsi¢Ûcp"Ûag�Ü�ÙFÐ¡Ü|b Öïô�Ð�ÝÜ�Ûcbri¢Ð�Ú0i¢Ú@Ü Ûïå�Öab�ßFÚ
Ü ÙFÐ�Ü ÏFãeÐ�Ð�ßj��ÐZÒ�ò»Ù�Û6Ü�Û±Ð�k�Ð�Ý�Üsb Ûcp�ÚDÐ�o�i�Ü�Ü�Ð�ß�gnb Ûco b Ð��ci¢ÛapFÚ�Ûag1Ü ÙFÐ�hji	î�Ð�kðÝ�k¢Û�Ú�Ð´Ü ÛQÜ�ÙFÐ´Ü�ÏFãóÐ£Ð�ß���Ð
Ö9b Ð�Ü ÙFÐ�b�Ð�g¬Ûcb�Ð	k¢Û6Ú�Ü0gnb Ûco Ü ÙFÐ¥ò�éªâ½çóå�Ùjilk�Ð©Ü ÙFÛ�Ú ÐQÐ�o�i�Ü Ü Ð�ß g¬Ïjb�Ü ÙFÐ�b�Öæå�Ö�×"gnb�Ûco Ü�Ù�ÐQÐ�ß���Ð§Öab�Ð
ÚØÜ|i�klk®Ý�Ö6Ï���Ù¼Ü@ã¼×�Ü ÙFÐ á b�Ú�Ü@ß�×�pFÛ±ßFÐZç�å&i�Ü Ù¿Ü�ÙFÐ´Ý�Ûck�k¢Ð�Ý�Ü|i�Ûcp§hóÛci�p¸Ü[ãóÐ�ilp��¥Ý�k�Û�Ú Ð�b[Ü�Û�Ü�ÙFÐ�Ü ÏFãóÐ�Ð�ß���Ð
Ü Ù=Öap i�Ü@å[Û�Ïjk�ß"ãóÐ½å&i�Ü ÙFÛ�Ï�Ü�Ö©o�Öa�cpFÐÜ|i¢Ý á Ð�k¢ß"Öah�hjkli�Ð�ß�Ò

â@Ùji�Ú�ÐÀî�h�k Öap=ÖüÜ|i¢Ûap'ÛagDÜ ÙFÐ�o¿Öa�apFÐ�Üsi¢Ý�Ð��eÐ�Ý�Ü Ú�ç/h�b Ð�à�i�Û�ÏFÚsk¶× b Ð�hóÛcbØÜ�Ð�ß4ilp-Ó��ìw�;i�ofh�kli¢Ð�Ú£Ü�Ù=ÖüÜ
Ý�b Û�Ú�Ú Ü�Öak"��å&ilk�kapFÛZÜ¾ãeÐ�Ö9�eÐ�ÝÜ�Ð�ß$�cb�Ð�ÖZÜsk�×£ã¼×�o�Öa�cp�Ð�Ü|i�Ý á Ð�k¢ßFÚ�Ò�â@ÙFÐ�o�Ûcb ÐzpFÖai�à6Ð0� ÖapFß©Ú Ð�Ð�o�ilpj�ak�×
i�pFÝ�Ûabsb Ð�Ý�ÜyxXÐÀî�hjk ÖapFÖZÜ|i�Ûcpmi¢Ú¹Ü�ÙFÖZÜ»ßFÐ�h�k¢Ð�Üsi¢ÛcpäÐ��ðÐ�Ý�Ü�Ú[Öab�Ð�Û6ãFÚ Ð�b�à�Ð�ß§i�päÜ ÙFÐ�ÏjhjhóÐ�bso�Û�ÚØÜ�b Ûæå Ûcp�k�×�ç
ãóÐ�Ý�Ö6ÏFÚ�Ð¥Ü�ÙFÐ�Ú Ð§Öab�Ð�Ü ÙFÐ¥Ûcpjk¶×�hji¶î�Ð�k¢Ú´å&i¶Ü�ÙFÛ6Ï�Ü£Ö9pñÖ6ßüô Ö6Ý�Ð�p¼Ü�b�Ûïå ÖZãeÛæà�Ð�Ü�ÙFÐ�o gnb�Ûco°å�Ùji¢Ý�ÙBÜ Û
b�Ð�hjk�Ð�pji�Ú ÙäÜ�ÙFÐ�ßFÐ�hjk¢ÐÜ|i¢Ûap�Ò$#upFß�Ü Ùji¢Ú�p=Ö9i�à�Ð�Ð��ðÐ�Ý�Ü;i¢Ú¹Ü�Ù�Ð�p§b�Ð�à6Ð�b Ú�Ð�ß¿å�Ù�Ð�p�Ü ÙFÐ á Ð�k�ßfhóÛck¢Öabsi¶ÜV×qi�Ú
Ý�ÙFÖapj��Ð�ß�Ò��´Ûæå�Ðà�Ð�b�ç�Ü Ùji¢ÚXå[Û�Ïjk�ßfk�Ð�Ö6ß§Ü�Û�Ö¡ßjb�Öao�ÖZÜsi¢Ý¢i�pFÝ�b�Ð�Ö6Ú�Ðui�p�Ý�b Û�Ú�Ú�Ü�Öak"�QÖ6Ú»Ü�ÙFÐ&o�Öa�cpFÐÜ|i¢Ý
á Ð�k¢ß i¢Ú�i�pFÝ�b�Ð�Ö6Ú�Ð�ß�þ�ÖapªÛ6ãFÚ Ð�b�àZÖZÜ|i�Ûcp3å�Ùji¢Ý�Ù i¢Ú�p�Û6Ü�Ú Ð�Ð�p�i�p�hjb�Ö6ÝÜ|i�Ý�ÐfÓ�6ì9��Ò

â@ÙFÐ¢��Öailp	o�ÖahFÚ7ilpFß�i¢Ý�ÖüÜ�Ð�pFÛ½ßFÐ á pji�Ü Ð�Ð��eÐ�ÝÜ�Ú¹Ü Û½ò�éªâ v^�¼Ö9ilp¥Ïjh¥Ü Û©dïÓ£÷¡Ö6ÏFÚ�Ú�Ò²â@Ù�i¢Ú/o�Ð�Öap�Ú
Ü Ù=ÖZÜ²Ûcpjk�×�h�ÙFÛ6Ü�Û±Ð�k�Ð�ÝÜ|b ÛapQÝ�Ûaklk¢Ð�Ý�Üsi¢Ûcp¡Ð�Þ�Ý�i¢Ð�p�Ý�×�Ù=Ö6Ú²ãóÐ�Ð�p§Ö9�eÐ�ÝÜ�Ð�ßðçck¢Ð�Ö6ßjilp���Ü Û´Ü�Ù�Ð�Ý�ÛapFÝ�k�ÏFÚsi�Ûcp
Ü Ù=ÖZÜ�Ü�ÙFÐfo¿Öa�apFÐ�Üsi¢Ý á Ð�k�ßFÚQÝ�Ö6ÏFÚ Ðfo�Û6Ú�Ü¥ß�i¢Úsb�Ïjh�Üsi¢ÛcpõÜ�ÛBÜ ÙFÐ á b Ú�ÜQß�×�pFÛ±ßFÐ�Ú�Ü�Öa��ÐZÒªâ@ÙFÐ¿Ú Ý�Ö9pFÚ
å&i¶Ü�ÙNÜ�ÙFÐ á Ð�k¢ßLÖak�Ûcpj�SÜ�Ù�Ð��¥v©Öap�ß%�jvQÖüî�Ð�Ú�i�pFßji�Ý�ÖZÜ Ð�ßçpFÛõÛ�ãFÚ�Ð�b�àZÖ6ã�k¢Ð�Ð��eÐ�ÝÜ�Ú�ÒLâ@ÙFÐ"ò�éªâ@Ú
Ü ÙFÐ�b�Ð�g¬Ûcb�ÐQÖ9hjheÐ�ÖabDÜ�ÛäÙ=Ö�à6Ð¨o�Û�Ú�Ü�Ú�Ð�pFÚri�Üsi�à�i�ÜV×�Ü Û á Ð�k�ßFÚ�Öak¢Ûcp��¥Ü�ÙFÐ$twvVÖüî�i¢Ú�Ò
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â@Ù�Ðäò[é"â@Ú¡Ü Ð�ÚØÜ�Ð�ßõÙFÐ�b Ð§Ú�ÙFÛæå k�i�Ü Üsk¢Ð¡Ú Ð�pFÚsi¶Ü|i¶à�i¶ÜV×ªÜ Û�o�Öa�cpFÐÜ|i¢Ý á Ð�k�ßFÚ£ãóÐ�k�Ûïå �©Ó3÷©ÖZÏFÚ Ú�Ò0/0h
Ü Û�Ü Ùji¢Ú�Ú�Üsb Ð�pj�6Ü�ÙªÛag á Ð�k¢ßðç�o�Ð�Öap"h�ÙFÛ6Ü�Û±Ð�k�Ð�ÝÜ|b ÛapªÐÞ�Ý�i¢Ð�pFÝ�×�g¦Öak�k¢Ú@ã¼×�k¢Ð�Ú Ú�Ü�Ù=ÖapBÓ�í�çóÖak�Ü ÙFÛ�Ïj�6Ù
Ü ÙFÐªå[Ûcb�Ú�Ü�Ö9�eÐ�ÝÜ�Ð�ß-hji¶î�Ð�k¢Ú��¬Ü�Ù�Û�Ú ÐªÚsi�Ü Ï=ÖZÜ Ð�ß ÖüÜ¿Ü�Ù�ÐBÐ�ß���Ð�xäÚ Ð�ÐBÖºßFÐ�hjk¢ÐÜ|i�Ûcp Ûag	dæì¼í�Ò â@ÙFÐ
��ÖailpFÚqb Ð�o�Öai�p'ÏjpFÝ�ÙFÖapj��Ð�ß ÖZÜ�Ü�ÙFÐ"Ó6í k�Ð�à�Ð�k�Ò ��Ûïå[Ð�à6Ð�b�Úsi��cpji á Ý�Öap¼Ü¥ß�Ð�Ý�b�Ð�Ö6Ú�Ð�Úmilp'Ð�Þ�Ý�i�Ð�pFÝ×
Ö9b Ð§Û�ãFÚ�Ð�bØà�Ð�ß g¬Ûcb á Ð�k¢ß�Ú½ßjilb�Ð�Ý�Ü Ð�ßõÖak�Ûcpj�¿Ü ÙFÐmtwvVÖüî�i¢Ú�Ò1#�ãóÛæà�Ð�ö3÷¡Ö6ÏFÚ Ú�ç�Ü�ÙFÐQÐ�Þ�Ý�i�Ð�pFÝ×ñßjb ÛahFÚ
Úril�cp�i á Ý�Öap¼Ü|k�×¥ãFÏjh�Ü Û§dïÓ6í3Ò¹Î2i¢Ð�k¢ßFÚzhóÐ�brheÐ�pFßji¢Ý�Ïjk Ö9b»Ü Û�Ü ÙFÐ�ò�éªâ�� Ú@Öüî�i�Ú�Ú�ÙFÛæå ofi�pjilo�Öak±Ð��eÐ�ÝÜ�Ú
Ï�h"Ü Û"dæì�÷¡Ö6ÏFÚ�Ú�Ò

÷�i�à�Ð�pYÜ�Ù=ÖZÜäÜ ÙFÐ�o¿Öa�apFÐ�Üsi¢Ý á Ð�k¢ßLÚ�Üsb Ð�p��6Ü�ÙNå&i�Ü ÙjilpYÜ�Ù�Ðªò�éªâ¤ÙFÛ�ÏFÚrilpj��Ú©i�ÚäÐî�heÐ�Ý�Ü Ð�ß Ü Û
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ãóÐñÚ Ûao�Ðå�Ù=ÖZÜ�ãóÐ�k¢Ûæå ÓY÷©ÖZÏFÚ Ú�ç´å[ÐTÝ�ÛcpFÝ�k¢ÏFßFÐSÜ Ù=ÖZÜ"é"�6ÑLò[é"â@ÚªÖ9b ÐñÚ Ï�i�Ü�ÖZãjk¢Ð�g¬Ûab�ÏFÚ Ð i�p
Ü ÙFÐ¡é"¦ùø�ú¡Õ3ÐÀî�heÐ�bsilo�Ð�p¼Ü�ÒXâ@ÙFÐ£Ð��eÐ�ÝÜ�Ú@Ûag o�Öa�cp�Ð�Ü|i�Ý á Ð�k¢ßFÚ[Ûcp"é��6Ñ¥ÖapFß"é4d��§ò�éªâ@Ú@Ý�Öap3ãóÐ
ÐÀî�hjk Öai�pFÐ�ß�å&i�Ü�Ùqb Ð�g¬Ð�b Ð�pFÝ�Ð�Ü Û�Ü�Ù�ÐDÖabrb�Öapj�6Ð�o�Ð�p¼Ü¹Ûag�g¬Û�Ý�ÏFÚsi�pj��Ð�k¢Ð�ÝÜ|b�Û�ßFÐ�Ú�Ò²ûºÐ h�b Ð�ß�i¢Ý�Ü�Ü�Ù=ÖüÜ�Ü ÙFÐ
Ûapjk�×3Û6ãFÚ Ð�b�àZÖ6ãjk�Ð©Ð��ðÐ�Ý�Ü Ú£Öab�Ð¡Ü ÙFÐ¡ßFÐ�h�k¢Ð�Üsi¢Ûcp�Ûag²Ý�Ûck�k¢Ð�Ý�Ü|i�Ûcp3Ð�Þ�Ý�i¢Ð�p�Ý�i¢Ð�Ú´Û9g²Ü�Ù�Ð$h�i¶î�Ð�k�Ú�Úri�Ü Ï=ÖZÜ�Ð�ß
Ûap"Ü ÙFÐ½Ü�Ûch"ÖapFß"ãóÛ6Ü Ü Ûco¤Ð�ßj��Ð�Ú�Ûag Ü�ÙFÐ©ò�éªâ½Ò

DÖ6Ú�Ð�ß�Ûcp§Û�ÏjbXÏ�pFßFÐ�b�Ú�Ü�ÖapFßji�pj��Û9geÙ�Ûïå Ü�ÙFÐ�o�Öa�cp�Ð�Ü|i�ÝDÐ��eÐ�ÝÜ�Ú�Öabri¢Ú ÐDå[Ð�Ðî�hóÐ�Ý�Ü»Ü Ù=ÖZÜ�pFÛ¡Ö6ß�v

ß�i�Ü|i�Ûcp=Öak±Ý�b�Û�Ú Ú�vJÜ�Öak"�¡å&ilk�k�ãóÐ@Û�ãFÚ�Ð�b�à6Ð�ß�ÏjpFßFÐ�b¹Ü�ÙFÐ�Öah�hjkli�Ý�ÖZÜsi¢Ûcp�Ûag á Ð�k�ßFÚ0� Öak¶Ü�ÙFÛ6Ïj��ÙQÜ Ùji¢Ú¹Ú�ÙFÛ�Ïjk�ß
ãóÐ¥Ü�Ð�Ú�Ü Ð�ßTÐî�heÐ�bsi�o�Ð�p¸Ü�Öaklk¶×�xÒ¡â@Ù¸ÏFÚ�ç�Öak�Ü ÙFÛ�Ïj�6Ù á Ð�k�ßFÚ¡Ö6ãóÛæà�Ðf��ö3÷¡Ö6ÏFÚ�Ú�hjb Û±ßFÏFÝ�ÐmpFÛ6Ü|i�Ý�Ð�Ö6ãjk¢Ð
Ð��ðÐ�Ý�Ü Ú©ÛapSÜ�ÙFÐ§ò�éªâ@Ú�i¶Ü�i¢Ú(heÛ�Ú�Úsi�ãjk¢Ð©Ü�Û�o�ilpji�ofi�Ú Ð£Ü�Ù�Ð�ilb(ilo�h=Ö6Ý�Ü�ÛcpSÜ�Ù�Ð¥Ðî�hóÐ�bsi�o�Ð�p¼Ü�çðÜ Û3ßFÛ
Ü Ùji¢Ú�Ô

: ¦^p¿Ü�ÙFÐ0pFÐ�Öab�ßFÐÜ�Ð�Ý�Ü�Ûab�ç±Ûa�ðÚ�Ð�Ü[Ü�ÙFÐ á ãjb�Ð(hóÛ�Úsi¶Ü|i¢ÛapFÚzgnb Ûco Ü ÙFÐuh�i¶î�Ð�k®Ý�Ð�p¼Ü|b Ð�ÚDÛag�Ü ÙFÐ�é��6Ñ�Ú�Ò
: ¦^pSÜ�ÙFÐqg¦Ö9b�ßFÐÜ�Ð�ÝÜ�Ûcb�ç�Ð�p�Ú Ïjb�ÐäÖZÜ�k�Ð�Ö6ÚØÜ£ÛcpFÐQÛagXÜ�ÙFÐ�ÜVå�Û3Ð�pFßFÚ£Ûag»Ð�Ö6Ý�ÙõÚ Ý�ilp¼Ü|i�klk ÖüÜ�Ûcb@ÚØÜ|bsi�h
i¢Ú@Ý�ÛapjpFÐ�ÝÜ�Ð�ßBÜ�Û�Ö©pFÛcp�vJÐ�ßj�6Ð$h�i¶î�Ð�k Ò

;=<
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â@Ù�Ð�é��6Ñ3ò�éªâ@Ú½Ú ÖZÜ|i�Ú á Ð�ß~o�Û�ÚØÜ£ÛagXÜ ÙFÐ¥Ý�bsi�Ü Ð�bri Ö�Û6Ï�Ü|k�ilpFÐ�ßSÖZÜ´Ü�ÙFÐ¥ÚØÜ�ÖabØÜ£ÛagXÜ ÙFÐ¥Ý�Ù=Ö9h�Ü�Ð�b� ö�ëw� Ò
â@Ù�Ð0i�p¼Ü�Ð�b�v^hji	î�Ð�k�Ý�b Û�Ú�Ú�v�Ü�ÖakS�©å�Ö6Úzg¬Û�ÏjpFß§Ü Û½ãeÐ@Ûag®Ü ÙFÐ@Ûcb ß�Ð�b¹Ûag7dæì¼í�å&i�Ü Ù§ãeÛZÜ�ÙäÝ�Ù=Öabr��Ð�ÖapFß§Ûch�v
Üsi¢Ý�Öak�Ý�Ûcp¼Ü|bri¢ãFÏ�Üsi¢Ûcp�Ú�Ò7T½Ö9bU�¡Ý�Û�Ï�p¸Ü/b�ÖZÜ Ð�ÚXÖ6ãóÛæà�Ð�Ü ÙFÐ�dWV9�(hFÙFÛ6Ü Û�Ð�k¢Ð�Ý�Ü|b�ÛcpQÜ Ùjb Ð�Ú ÙFÛck�ß¥å�Ð�b Ð¢g¬Û�Ï�pFß
Ü Û3ãeÐqk¢Ð�Ú�Ú£Ü�Ù=Ö9p<dæì��´ÿ©hóÐ�b(hji¶î�Ð�k²ÖZÜ¡ëZì�XZYfÓ��d���Ò�ú�pFÐ¥Ûag»Ü ÙFÐ	k¢Ð�Ö6Ú�Ü£Ú�ÖZÜsi¢Úrg¦ÖZÝ�Ü�Ûab�× b Ð�Ú Ïjk¶Ü�Ú£å�Ö6Ú
å&i¶Ü�Ù~k�ilpFÐ�Öabsi¶ÜV×�å�ÙFÐ�b�Ð§Úsi��cpji á Ý�Öap¼Ü£ß�Ð�à�i ÖZÜsi¢Ûcp�Úugnb Ûao Ü ÙFÐ¥Û�Ï�Ü|hFÏ�Ü£Ý�Ù=Öabs�6Ð¥ãeÐ�ilpj�fhjb ÛaheÛcbØÜ|i�Ûcp=Öak
Ü Û�ilpFÝ�i¢ßFÐ�p¼Ü�kli���Ù¼Ü´å[Ð�b�Ðqg¬Û�Ïjp�ßõÖZÜ��¼Ö9ilpFÚ´Ûag&dæì\[£ �c�9� Ò£â@ÙFÐ¥Öæà6Ð�b Öa��Ð¥Ü�Ï�ãeÐ	��Öailp"åDÖ6Úqd�]��_^�d�ì\[
ÖüÜ��¼Ó6ìa` å&i¶Ü�ÙñÖ§b ÖZÜ|i�Û�Û9g�o¿Öüî�i�o¥Ïjo¤Ü Û�ofi�pjiloQÏjo5hji	î�Ð�k2��Öailp"ãeÐÜ Ü Ð�b�Ü Ù=Öap d�Ô���Òb`�Öabsi¢ÖZÜ|i�ÛcpFÚ
i�p3Ü�ÏFãóÐ¡Ð�Þ�Ý�i�Ð�pFÝ×3å�Ð�b Ð�g¬Û�ÏjpFß�Ü�ÛäãóÐ�Ö9b Û�Ïjp�ßBëZì¼í�Ò
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â@Ù�Ð{�DÖakli�ãjb�ÖüÜ|i¢Ûap|T£Ð�Ü�Ð�Ý�Ü Ûcb©�}�DÖak~T£ÐÜãxDÙ=Ö6Ú´ãeÐ�Ð�pSÏFÚ�Ð�ßñãóÛ6Ü�Ù"Ü�Û�Ðî�Öao�ilpFÐ©Ý�Û�Úrofi�Ý�v�b�Ö�×�o¥ÏFÛcp�Ú
Ö9pFß'Ö9k¢Ú Û3Ü ÛªÝ�Ûcklk�Ð�Ý�Ü¡ßFÖZÜ�Ö�ilpõÜ�Ð�Ú�Ü©ãóÐ�Öao�Ú�Òäâ@ÙFÐ�ßFÐ�Ü Ð�ÝÜ�Ûcb©ãeÐ�Ý�Öao�ÐäÛchóÐ�b�ÖüÜ|i¢Ûap=Öak2i�p¯Õ±Ïjofo�Ð�b
ëZì�ì�d§Úsi�pFÝ�Ð¥å�Ù�Ð�p i�Ü½Ù=ÖZÚ½ãeÐ�Ð�põÐî�hóÛ�Ú Ð�ßTÜ ÛªÖ¿Ü Ð�ÚØÜ¡ãeÐ�ÖaoýÜ Ùjb Ð�Ð¥Ü|ilo�Ð�Ú�Ô£ò Ð�bsi�Û�ß ¦�þ�#�Ïj�6ÏFÚ�Ü�v
Õ±Ð�h�Ü Ð�o¥ãóÐ�bDë6ì�ì�dq���Dê»è�øKâ�dcd�x���ò�Ð�bri¢Û±ßf¦r¦ þ{�6ÏjpFÐ½ëZì�ì¼ë����Dê»è´ø â�öcxã��ò Ð�bsi�Û�ß�¦s¦r¦ùÖQÖap�ß§¦s¦r¦Vã
þñÕ�Ð�h�Ü�Ð�o¥ãóÐ�b©ë6ì�ì�ë}���Dê»è�ø â�dcd£xÒ1# g¬ÏjbØÜ�ÙFÐ�b�heÐ�bsi�Û�ß~i�Ú�Ðî�hóÐ�ÝÜ�Ð�ß g¬Ûcb¡ë6ì6ìc��Ò©ò�Ð�bsi¢Û±ßFÚ�¦�ç ¦s¦
Ö9pFß"¦r¦s¦Vã3å[Ð�b Ð¡Ý�ÛcpFßFÏFÝÜ�Ð�ßBÏFÚrilpj�§Ü�Ù�Ð½Ú�Öao�Ð½Ð�k�Ð�Ý�Üsb Ûcp�i¢Ý�Ú�Ö9pFß�hFÙFÛ6Ü Ûco¥Ïjk¶Ü|ilh�kli¢Ð�b[ÚØ×±Ú�Ü�Ð�o�Ú�Ö6Ú&i�p
Ü ÙFÐ§Î®Öab�ßFÐÜ�Ð�ÝÜ�Ûcb�Ò£ò Ð�bsi�Û�ß�¦s¦s¦ùÖäåDÖZÚ�o¿ÖZßFÐ©å&i¶Ü�ÙBÖ¿Ý�ÛcoQãjilp=ÖüÜ|i¢Ûap"Û9g»ø´Ð�Öab£Öap�ßñÎ®Öab´ß�Ð�Ü�Ð�Ý�Ü Ûcb
Ð�k¢Ð�Ý�Ü|b�Ûcpji�Ý�Ú�Ò

â@Ùji�Ú�Ü ÙFÐ�Úri¢Ú§i�Ú�Ý�ÛcpFÝ�Ð�bsp�Ð�ß Ûcpjk¶×¯å&i�Ü Ù Ü ÙFÐBãóÐ�Öao ßFÖZÜ�ÖTÛ�ã�Ü�Ö9ilpFÐ�ß ã¼×NÜ�ÙFÐBÎóÖ9b�ß�Ð�Ü�Ð�Ý�Ü Ûcb
i�pFÚ�Üsb Ïjo�Ð�p¼Ü Ð�ß��DÖ9k~T£Ð�Ü"�nheÐ�bsi�Û�ßFÚm¦QÖapFß�¦s¦s¦Vã�xçDÖ9pFß å[Ðªß�Ð�Ú Ý�bsi�ãeÐ"Ûcpjk¶×'Ü�Ù�ÐªÚ�Ð�Ü�Ï�h ÏFÚ�Ð�ß g¬Ûab
Ü ÙFÐ�Ú�Ð�heÐ�bsi�Û�ßFÚ�Ò=#5p¸ÏjoQãeÐ�b¥Ûag&ilo�hjb�Ûïà6Ð�o�Ð�p¼Ü�Ú©Ü�Û±Û�� hjk Ö6Ý�Ð§i�pºÜ�Ù�Ð¿×�Ð�Öab¥ãóÐ�ÜVå[Ð�Ð�p�hóÐ�bsi�Û�ß�Úq¦
Ö9pFß4¦r¦s¦�çÞb�Ð�Ú�Ïjk�Üsilpj��ilpñßFÖZÜ�Ö�å&i�Ü ÙTÖ o¥Ï�Ý�Ù4k¢Öabs��Ð�b�p¸Ïjo¥ãóÐ�b¡Ûag�ÏFÚ�Ð�g¬Ïjk»Ð�à6Ð�p¼Ü�Ú¨ilp~hóÐ�bri¢Û±ß ¦r¦s¦Vã�Ò
ûºÐ¿å&i�klkXãóÐ��ci�p'ã¼×'Û6Ï�Ü|k�ilpji�pj�3Ü�ÙFÐ�ßFÐ�Úril�cp¯Û9g��DÖak~T£ÐÜ¨g¬Ûaklk¢Ûæå[Ð�ßºã¸×TßFÐÜ�Öai�k¢Ú©ÛagDÜ ÙFÐ�hjb�Û�ãjk¢Ð�o�Ú
Ð�pFÝ�Û6Ïjp¼Ü�Ð�b�Ð�ß-i�pçheÐ�bsi¢Û±ß<¦¥Ö9pFßYÜ�ÙFÐ�o�Ð�Ü�Ù�Û�ßFÚäÏFÚ�Ð�ßNÜ�ÛõÛæà�Ð�b Ý�Ûao�Ð�Ü�ÙFÐ�oªÒYâ@Ù�Ð o�Öïô�Ûcbri�ÜV×ºÛag
Ü ÙFÐ¿Ý�ÙFÖah�Ü�Ð�bqi�Ú�ßFÐà�Û6Ü Ð�ß¯Ü ÛBßji�Ú Ý�Ï�Ú Úsi�ÛcpFÚ�Ûag@Û�ã�Ü�Öailp�ilpj��Ù=Ö6ß�b Ûcpji�ÝfhFÖab�Üsi¢Ý�k�ÐäÚ�Öao�hjk¢Ð�ÚQÖ9pFßºÜ ÙFÐ
b�Ð�Ú�Ïjk�Ü Ú´Ü�ÙFÖZÜ�Ü ÙFÐ�× k¢Ð�Ö6ßªÜ ÛFÒ@û'Ð�Ý�k�Û�Ú Ð¡Ü�ÙFÐ�Ý�Ù=Öah�Ü Ð�b�å&i¶Ü�ÙBÖ�ßji�Ú Ý�Ï�Ú Úsi�ÛcpSÛag²Ü�ÙFÐ�Ý�Öak�i¢ãjb ÖZÜ|i�Ûcp3Ûag
Ü ÙFÐ¡Ý�Öak�i¢ãjb ÖZÜ|i�Ûcp�ßFÐÜ�Ð�Ý�Ü�Ûab�Ò
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Î7il��Ïjb�ÐºÓ�Ò�d6Ô â@ÙFÐTÚshóÐ�ÝÜ|b�Ïjo ÛagQÜ ÙFÐºâ�dadºãóÐ�Öao Ï�Ú Ð�ß g¬Ûcb�heÐ�bsi�Û�ßFÚ�¦¿ÖapFß ¦r¦s¦}_öa�w��Ò â@ÙFÐo�Ûco�Ð�p¼Ü�Ï�o ã¼×±Ü Ð�i¢Ú�d�ÒhÓ�í�Ò

��<�� P�O=@ �b��D��EI��1F���JL� �=@�F7@(�bF$J_I

�DÖ9k~T£Ð�Ümi�Ú§ãFÏji�k�Ü§ÏFÚrilpj�õÜ�Ù�Ð"Ú Öao�Ð�o¿ÖZÜ Ð�bri Öak�Ú§Ö6Ú¥Ü�Ù�Ðªø�Ð�Öab�Öap�ß Î®Öab§ßFÐÜ�Ð�Ý�Ü�Ûab Ú�Ò��DÖak"T£Ð�Ü©i�Ú
Ý�Ûco�hjbsi�Ú Ð�ßBÛag���ìfi�b Ûcp"h=Ö6Ú�Úsi�à6Ð�v�hjk Öap�Ð�Ú�çeÐ�Ö6Ý�ÙñÛ9gXå�Ùji¢Ý�Ù}i�Ú½ë�Ówofo Ü Ùji¢Ý
���m� á ��Ïjb Ð¥Ó�ÒhëcxÒ0¦^p¼Ü�Ð�b�v
k�Ð�Ö�à�Ð�ßªå&i¶Ü�Ù�Ü�ÙFÐ$h=Ö6Ú�Úsi�à6Ð¨h�k ÖapFÐ�Ú�Ö9b Ð�hjk Ö9pFÐ�Ú�Ûag²Ú Ý�i�p¼Ü|ilk�k ÖZÜ Ûcb�Ò²â@ÙFÐ�Ú�Ý�i�p¸Üsilk�k ÖZÜ ÛcbDÙ=Ö6Ú@Ü ÙFÐ�Ú Öao�Ð
Ý�ÛcpFÚØÜ|b Ï�Ý�Ü|i�ÛcpõÖ6Ú´ÏFÚ Ð�ß i�pªÜ ÙFÐ§Î®Öab�ßFÐ�Ü Ð�Ý�Ü Ûcb�Ò¡ê»Ö6Ý�ÙñÚ�Ý�i�p¸Üsilk�k ÖZÜ Ûcb�hjk Ö9pFÐQÝ�Ûcp¼Ü�Öai�pFÚ½ëZÑ¿Ú�Ü|brilhFÚ´Ûag
Ñ6Ý�o å&i¢ßFÐ´Ú Ý�i�p¼Ü|ilk�k ÖZÜ ÛcbXÐ�p�Ý�Ö6Ú�Ð�ß�ilp�Öak¢Ïjo�ilp�i¢Ïjo � á ��Ï�b Ð���Ò_Ñ�xÀÒ¹â@ÙFÐ�h�k ÖapFÐ�Ú�Ù=Ö�à6Ð£Úsæ¸Ï=Öab�Ð£Ý�b�Û�Ú Ú�v
Ú�Ð�ÝÜ|i¢ÛapFÚ¢g¦Ö6Ý�i�pj�QÜ ÙFÐ½ãeÐ�Öao"ç�å&i�Ü Ù3Úsi�ßFÐ�ÚDÛ9g7k�Ð�pj�ZÜ�Ù~deo"Ò�/up�kli"�ZÐ�Ü�Ù�Ð½ø´Ð�Öab@ÖapFß"Î®Öab�T£Ð�Ü�Ð�Ý�Ü Ûcb Ú�ç
Ü ÙFÐQÝ�Öakli�ãjb�ÖüÜ|i¢Ûap3ßFÐ�Ü Ð�Ý�Ü Ûcb�Ù=Ö6Ú´Ö�Ú Ý�ilp¼Ü|i�klk¢ÖZÜ�Ûcb hjk Öap�Ð©ÛapªÜ�Ù�Ð$gnb�Ûcp¼Ü�Ûag�Ü�ÙFÐ á b�Ú�Üuh=Ö6Ú Úri�à6Ðqhjk¢ÖapFÐ6Ò
â@Ù�i¢Ú�Ðî±Ü|b Ö¿Ö6ÝÜ|i�à6Ð�hjk Öap�Ð$i�Ú&ilp¼Ü�Ð�pFßFÐ�ß"Ü�Û�Öai¢ß�h=Ö9b�Ü|i�Ý�k�Ð½Ú Ð�k�Ð�ÝÜ|i¢Ûapªã¼× hjb Ûæà�i¢ß�ilpj�§Ü�Ù�Ð�Ûch�heÛcbØÜ�Ï�v
p�i�ÜV×�Ü Û�ÏFÚ�Ð¨i¶Ü�Ö6Ú�Ö©hjb ÐãvVÚ Ù�Ûïå[Ð�b´Ý�Û�Ï�p¸Ü Ð�b&g¬Ûcb@Ð�k�Ð�ÝÜ|b ÛapFÚ�Ò;�´Ûæå[Ð�à�Ð�b�çEilp3Ü�ÙFÐ¡Ù=ÖZßjb Ûcp�i¢Ý©Öap=Öak¶×±Úsi¢Ú
ß�i¢Ú Ý�ÏFÚ Ú�Ð�ßõÙFÐ�b Ð6çeå�ÐQÜsb Ð�ÖZÜ�Ü ÙFÐqgnb Ûap¸Ü(o�Û±ßFÏjk�ÐQÖZÚ£Ö¿ÚØÜ�ÖapFßFÖab ß~hjk¢ÖapFÐZÒ´â@ÙFÐ§Ú�Ý�i�p¸Üsilk�k ÖZÜ Ûcb@Ú�Üsbsilh�Ú
Ö9b Ð©b Ð�Ö6ßñÛ�Ï�Ü(gnb Ûco9ãeÛZÜ�ÙõÐ�pFß�Ú£å&i�Ü�ÙSÜ ÙFÐ§Ý�ÖZãjkli�pj�fgnb�Ûco9Ü ÙFÐ¥ÜVå[Û"Ð�pFßFÚ�b Ï�pjpjilp��¿Ü�Û3Ûch�heÛ�Úri�Ü Ð
Úri¢ßFÐ�Ú½Ûag»Ü�ÙFÐ§ß�Ð�Ü�Ð�Ý�Ü Ûcb�Ò©â@Ùji¢Ú(k¢Ð�ÖZßFÚ�Ü�Û3Ï�Ú£Ü�Ùji�p���ilpj��Û9g��DÖak~T£ÐÜ¡ÖapFß~i¶Ü�Ú�b�Ð�Ö6ßFÛ6Ï�Ü½Ð�k�Ð�ÝÜ|b Ûapji¢Ý�Ú
���  W¡�¢£¡U¤�¥¦¤�§a¨ª©a¤�¥�¨�¡�«}¡U¬«}®�¥�¯9°a¯±¡1²,³~´µ§a¬� ¶«� W´·¬�¸�¯±«}¡�¡�¹Sº�»W°W«�®�§a¹µ¼¶½¾¡,«}¥�´¿¬b¯±´·À�¡U¯�ÁÂ¡�¥�¡b¤ZÃZ¤�´µ¹¿¤�»a¹µ¡¾ÄÅ®�¥9«} a¡ÆÇ°W¥�®�È\¡�¤�§�³"»�¤�¯}¡�¨1ÉÂ¤�¹¿ÊË¡,«�ºÌ«} °a¯Ë«} W¡�ÈW¹¿¤�§W¡U¯7¤�¥�¡�Í�Î�½¾½5«� W´¿¬�¸\Ï��  W¡�¨W´ÑÐ�¡�¥�¡�§a¬�¡�®�ÄÓÒWÏ Ô�½¾½Õ´¿¯$¤�¬�¬�®�°W§�«}¡U¨(ÄÅ®�¥Á� W¡�¥�¡�¥}¡UÖ�°W´µ¥�¡�¨0×3ÄÅ®�¥£¡,ØW¤�½¾ÈW¹·¡�º�´·§�«} W¡9Ù!®�§�«}¡¦ÉÂ¤�¥�¹·®�¯}´µ½�°W¹¿¤
«}´·®�§\ÚÏ
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ÖZÚ�ÙFÖæà�i�pj��ÜVå[Û�Úsi¢ß�Ð�Ú�Ò

Î7il��Ïjb�Ð�Ó�Ò�ë±Ô�â@ÙFÐ�Ý�Öak�i¢ãjb ÖZÜ|i�Ûcp3ßFÐ�Ü Ð�ÝÜ�Ûcb0i¢Ú�ãFÏji�k�Ü�gnb Ûao Ó�i�ßFÐ�p¼Ü|i�Ý�Öak1Ú�ÏjhóÐ�bso�Û±ßFÏjk¢Ð�Ú�ç®Ð�ÖZÝ�ÙSÝ�Ûcp�v
Ü�Öailp�ilpj�fdæì¨hjk¢ÖapFÐ�Ú�Ò�ú�p¿Ü�Ù�Ð(bsi���Ù¼Ü� öZÑa� ç±Ü Ùjb Ð�Ð£Ûag�Ü ÙFÐ�Ú�Ð½Ú ÏjhóÐ�bro�Û±ßFÏjk�Ð�Ú�Öab Ð´Ú ÙFÛæå&p�çFÚ�Ð�h=Ö9b�ÖZÜ Ð�ß
Ö9pFß~b Ð�Ö6ß�×�g¬Ûcb�ã�Ïjilk�ßjilpj�mi�p¸Ü Û¿Ü�Ù�ÐQßFÐÜ�Ð�ÝÜ�Ûcb�Ò£â@ÙFÐ	h�k ÖapFÐ�Ú£Öab�Ð§dÛ�Ü´å&i�Ü�ÙªÜ�ÙFÐ¨h=Ö6Ú Úri�à6Ð�v^h�k ÖapFÐ�Ú
ÖüÜ¥Ü�ÙFÐ¿Ð�pFßFÚ§Û9g�Ð�Ö6Ý�ÙYÚ�ÏjheÐ�bso�Û�ß�Ïjk¢Ð�ÙFÖæà�i�pj�SÐî±Ü Ð�pFÚri¢ÛcpFÚ¥Ü Ù=ÖZÜ¨g¬Ûcbso«Ú Ïjh�heÛcbØÜ|i�pj�}k¢Ð���Ú�Ò�#(k¢Ú�Û
à�i�Úsi¢ã�k¢Ð½Öab�Ð�Ü�Ù�Ð½ãFÏjpFßjk�Ð�Ú@Ûag Ûch�Ü|i¢Ý�Öak á ãjb Ð�Ú�Ð�o�Ð�bs�ailpj�qgnb�Ûco Ü�ÙFÐ£Ü Ûch�ÖapFß�ãóÛ6Ü Ü Ûco Û9g1Ü�ÙFÐ½Ú�Ý�ilp�v
Üsilk�k ÖZÜ Ûcb�ç¾Öap�ß'Ý�Ûailk¢Ð�ßTÖæå�Öai¶Ü|ilp��ªÝ�ÛcpjpFÐ�Ý�Ü|i�ÛcpºÜ ÛSéÝ/�Þ ãóÛ�î�Ð�Ú�Ò"ú�pTÜ�ÙFÐ�k¢Ð�g Ü�ç¾å�Ð�Ú Ð�Ð¿Ö�ß�à�áÌâÌãb�Ð�pFß�Ð�b Ð�ßõßji Öa�ab�Öao Û9g¹Ü�ÙFÐ��DÖak~T£ÐÜ�ç=å&i�Ü ÙSãóÐ�Öao9Öabrbsi�à�i�pj��gnb�Ûco Ü�Ù�Ðqbsi���Ù¼Ü�Ò&¦^b Ûap�i¢Ú´Ú ÙFÛæå&p~i�pb�Ð�ß�ç�Ú Ý�ilp¼Ü|i�klk ÖüÜ�Ûcb/i�p¿ãjk�ÏFÐ6Ò²â@Ùji¢Ú�ßFÐ�o�ÛcpFÚØÜ|b ÖZÜ�Ð�Ú�ÙFÛæå Ü�Ù�Ð�Ú Ï�heÐ�bso�Û�ßFÏ�k¢Ð�Ú[Öab�Ðuhjk¢Ö6Ý�Ð�ß¿Ûcp�Ü�Ûch�Ûag
Ö9p4i�b Ûcpõãjk�Û�Ý
�®ç¾ÏjpFßFÐ�b½å�Ùji¢Ý�Ù'Öab Ð§ÙFÛabsi¢ÿ�Ûcp¼Ü�Öak²Ú Ý�i�p¼Ü|ilk�k ÖZÜ Ûcb(h�k ÖapFÐ�Ú�g¬Ûcb½Ý�Û�Úrofi�Ý�v�b�Ö�×SÚ�Ð�k¢Ð�Ý�Üsi¢Ûcp�Ò
ø�Û6Ü|i�Ý�Ð©Öak�Ú Û¥Ü�Ù�Ð©Ú�Ý�i�p¸Üsilk�k ÖZÜ Ûcb�Ûcp�Ü�Ù�Ð�gnb�Ûcp¼Ü¨�·bril��Ù¼Ürv�o�Û6Ú�Ü�hjk¢ÖapFÐ½Ûcp�Ü�Ù�i¢Ú@ßji¢Öa�cb�Ö9o�x»Ûag�Ü ÙFÐ á b ÚØÜh�k ÖapFÐZÒ

â@ÙFÐ�Ý�Ûcpjp�Ð�Ý�Üsi¢ÛcpBÛag¹Ü�Ù�ÐQÚ Ý�ilp¼Ü|i�klk¢ÖZÜ�Ûcb[Ü�Û�Ü ÙFÐqh�ÙFÛ6Ü�Ûao¥Ïjk�Üsilhjk�i¢Ð�b ÚDÛcpBÛcpFÐ©Úsi¢ß�ÐQÛag¦�DÖ9k~T£Ð�Ü0i�Ú
Ü ÙFÐ�Ú Öao�Ð[ÖZÚ Ü ÙFÐDé ¦ùø£ú¡ÕQÎ®Öab¾ßFÐ�Ü Ð�ÝÜ�Ûcb�Ô ûåä Õ á ãjb Ð�Ú2ilp¡Ü�Ù�Ð[Ú�Ý�ilp¼Üsilklk¢ÖZÜ�Ûab�Ú�Üsbsilh�Ú�Ö9b Ð�Ý�Ûcpjp�Ð�Ý�Ü Ð�ß
Ü Û¡Ý�k¢Ð�Öab á ã�b Ð�Ú�ÖZÜXÜ ÙFÐ@Ð�p�ßFÚ»Ûag o�Öapji g¬Ûck¢ß�Ú å�Ùji�Ý�Ù¿Ö9b Ð@Úsi¶Ü�Ï=ÖüÜ�Ð�ßäÖüÜXÜ�ÙFÐ@Ð�pFßFÚ»ÛagóÜ�ÙFÐ@ÚØÜ|bsi�hFÚ�Ò²â@ÙFÐ
Ý�k¢Ð�Öab á ãjb�Ð�Ú�k�Ð�Ö6ß�Ü Û§Ú�Ü�Ð�Ð�k�ãóÛ�î�Ð�Ú$�¬Ü Ð�bro�Ð�ßBéÝ/�Þ�ãóÛ�î�Ð�ÚyxDÝ�Ûap¸Ü�Öailp�ilpj�¨hFÙFÛ6Ü Ûco¥Ïjk¶Ü|ilh�kli¢Ð�bXÜ�ÏFãóÐ�Ú�Ò
��Ûæå�Ðà�Ð�b�ç¸Ûcp�Ü ÙFÐ�Û6Ü ÙFÐ�b Úsi�ßFÐ�Û9gæ�DÖak~T£ÐÜ�çïÜ�ÙFÐ[Ý�k�Ð�Öab á ãjb�Ð�ÚXÖ9b Ð�b Ð�h�k Ö6Ý�Ð�ßQå&i¶Ü�Ù�ûåä Õ á ãjb ÐZÒ¹â@Ùji�Ú
ÐÀî±Ü|b�Ö�ÏFÚ�Ð�Û9g[ûåä Õ á ãjb Ð©i�Ú�ilp¼Ü�Ð�pFßFÐ�ßTÜ Û"Ù�Ð�klhõÚØÜ�ÏFß�×BÜ�ÙFÐ�ÖZÜ�Ü�Ð�p¸Ï=ÖüÜ|i¢ÛapõÜ Ù=ÖZÜ�i�Ú£Ðî�hóÐ�bsi�Ð�pFÝ�Ð�ß
i�pºÜ ÙFÐ¿Î®Öab©ßFÐÜ�Ð�ÝÜ�Ûcb©å�ÙFÐ�b�Ð�Ü ÙFÐ¿Ú�Ý�ilp¼Üsilklk¢ÖZÜ�Ûab£Ú�Üsbsilh�Ú��¦ÖapFß'Ù�Ð�pFÝ�Ð3Öak¢Ú�Û"Ü ÙFÐ�Ð�o¥ãóÐ�ßFß�Ð�ß¯ûåä Õ
á ãjb Ðex�Ý�ÖapªãóÐ½Ïjh�Ü�Ûf�ao5k�Ûcpj�FÒXâ@Ù�Ð�b Ð�Öab�Ð¡ÜVå[Û{`$#�è��KÝ�b�ÖZÜ Ð�Ú�Ð�Ö6Ý�Ù"Ý�Ûcp¼Üsb Ûck�klilp��¥Ü�ÙFÐ�b Ð�Ö6ßFÛ�Ï�Ü
Û9g(`½Î/
[Ú�gnb�Ûco ÛcpFÐªÚsi¢ß�ÐªÛag�Ü�ÙFÐ"ßFÐ�Ü Ð�ÝÜ�Ûcb�Ò Î=Ûcb§Üsilo�ilpj� hFÏjbrheÛ6Ú Ð�Ú�ÛcpFÐ"Ûag£Ü ÙFÐ�Ú�ÐBÝ�b ÖZÜ�Ð�Ú§i�Ú
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Î7il��Ïjb�Ð�Ó�Ò���Ô�# hjk Ö9pªÛag�Ü�ÙFÐ©â�dcd¡Ü�Ð�Ú�Ü£ãóÐ�Ö9o Öab Ð�Ö�Ú�ÙFÛæå&ilpj�ç�DÖak~T£ÐÜ�çFÜ�Ù�Ð5è��Ð�b Ð�pé�6ÛæàBß�Ð�Ü�Ð�Ý�Ü Ûcb
Ö9pFß Ü ÙFÐ heÛ�Úri�Üsi¢Ûcpji�pj�¯Ûag�Ü�ÙFÐTâ�ú½Î hFÖ6ßFßjk�Ð�Ú�Ò ø´ÛZÜ�ÐñÜ�Ù=ÖüÜ"Ü ÙFÐõÚsi�ÿ�ÐTÛag�Ü ÙFÐTâ�ú¡Î h=Ö6ß�ßjk¢Ð�Ú��d�ilpFÝ�Ù'Úsæ¸Ï=Öab�Ð�xQÙ=Ö6Ú�ãeÐ�Ð�pç�cb�Ð�ÖZÜsk�×õÐî�Öa�a��Ð�b ÖZÜ�Ð�ß g¬ÛcbQÝ�k Öabri�ÜV×�Òªâ@ÙFÐ��cb�Ð�Ð�pYÙFÖZÜ�Ý�ÙFÐ�ß<b Ð��ci¢Ûcp�Úb�Ð�hjb�Ð�Ú�Ð�p¼Ü©Ý�ÛcpFÝ�b ÐÜ�Ðäãjk¢Û±Ý
�¸Ú£ÏFÚ�Ð�ßñÜ�Û3Ú�Ùji¢Ð�k¢ßBÜ ÙFÐ¥ãóÐ�Öao�kli�pFÐ6Ò£â@Ù�Ð©b Ð�ÝÜ�Öap���Ïjk Ö9b�Û�ã±ô�Ð�Ý�Ü Ú¡Öak¢Ûcp��
Ü ÙFÐ¡ãeÐ�Öao�klilp�Ð½Öab Ð�o�Öa�cpFÐÜ�Ú@ÏFÚ�Ð�ß g¬Ûcb¢g¬Û�Ý�ÏFÚsi�pj�§Ü�ÙFÐ¡ãóÐ�Öao"Ò

ß�Ð�Úsi��cp=ÖZÜ Ð�ßNÖ6Ú¥ÖñéBÖ6ÚØÜ�Ð�b�ç»ÖapFß i¶Üqi�Ú�Ü ÛBÜ�Ùji�ÚQÝ�b�ÖZÜ Ð¿Ü�Ù=ÖüÜQÜ�Ù�Ð�Ý�Ù=Öapjp�Ð�k¢ÚqheÐ�Ý�Ïjk�i Öab¡Ü�Ûê�DÖ9k~T£Ð�Ü
�¬â�ú½Îçg¬Ûcb@ÐÀî�Öaofh�k¢Ð�xDÖ9b Ð¡Ý�Ûcp�pFÐ�ÝÜ�Ð�ßðÒ

â@ÙFÐSÚrheÐ�Ý�Üsb Ûco�Ð�Ü Ð�b�h=ÖabØÜ�Ûag0�DÖ9k~T£Ð�Ü¿ßFÐ�Ú�Ý�bri¢ãóÐ�ß Ö6ãóÛæà�ÐñÚ�Ü�ÖapFßFÚ¿Ûcp Ö ��ì6Ý�o Ü Ùji¢Ý
�LÚ�Ü Ð�Ð�k
h�k ÖZÜrg¬Ûcbsoè� á ��Ï�b Ð�Ó�ÒhëcxÒ�
�Ð�pFÐ�ÖZÜ ÙªÜ Ùji¢Ú�hjk¢ÖZÜsg¬Ûabso Ö9b Ð�k Ö9i¢ß�g¬Û�Ïjb�g¬ÏjbØÜ�ÙFÐ�b�Ú Ý�i�p¼Ü|ilk�k ÖZÜ Ûcb o�Û±ßFÏjk¢Ð�Ú�Ò
â@Ù�Ð�Ú Ð�o�Û±ßFÏjk¢Ð�Ú�ç¸Ý�Ö9klk¢Ð�ß¿Ý�Û�Úso�i¢Ý�Ý�Û�Ï�p¸Ü Ð�b�Ú�çFÝ�Öap�ãóÐ´ÏFÚ�Ð�ß�Ü Û¥Ú Ð�k¢Ð�ÝÜ¢o�ilpji�o¥Ïjo i¢Ûcpji�Úsi�pj��Ý�Û�Úso�i¢Ý
oQÏFÛcpFÚ	v¡ÏFÚ�Ð�g¬Ïjk�g¬ÛcbQÝ�Öak�i¢ãjb ÖZÜ|i�Ûcp hFÏ�bshóÛ�Ú Ð�Ú�ÒNâ@ÙFÐ�Ú�ÐªÝ�Û�Úso�i¢Ý¿Ý�Û�Ïjp¼Ü Ð�b Ú�Öab�Ð�b Ð�ÖZßLÛ6Ï�Ümilp¯Ü ÙFÐ
Ú Öao�Ð¡å�Ö�×"Ö6ÚDÜ�Ù�Ð©ÛZÜ�ÙFÐ�b�Ú�Ý�i�p¸Üsilk�k ÖZÜ Ûcb�Ý�Ù=Ö9pjpFÐ�k�Ú�Ò»â@ÙFÐ!ë=Ûæå�Ûag�ß=ÖZÜ�Ö©i¢Ú@Ú Ù�Ûïå&p"ilp á ��Ï�b Ð�Ó�ÒhÓ�Ò

# â�i�o�ÐãvVÛag vVÎ2kli���Ù¼Ü@Ý�Û6Ïjp¼Ü�Ð�b©�¦â�ú½Îzx�ÖapFßyè��Ð�b�Ð�p��ZÛæàSÝ�Û6Ïjp¼Ü�Ð�b´å�Ð�b Ð§Öak�Ú Û�ÏFÚ Ð�ßºÖ9k¢Ûcpj�äå&i�Ü Ù
Ü ÙFÐ�o¿Öai�põßFÐ�Ü Ð�Ý�Ü Ûcb�ç Ü�ÙFÐ�b Ð�k ÖZÜsi�à6Ð�hóÛ�Úri�Ü|i�ÛcpFÚ½Ûag�å�Ùji¢Ý�Ù'Öab ÐäÚ Ù�Ûïå&p ilp á ��Ïjb�Ð|ìíì=Ò¿â@Ù�Ð¿â�ú½Î
Ý�ÛcpFÚri¢Ú�Ü Ð�ß�Û9g�ÜVå�ÛQÚ Ý�i�p¼Ü|ilk�k ÖZÜ Ûcb/h=ÖZßFßjk¢Ð�Ú��¬â�ú½Î d£Öap�ß¿â�ú½ÎXë$i�p á ��Ïjb Ð�ìéìQÚ Ð�h=Öab ÖZÜ�Ð�ß�ã¼×¿ÖZãeÛ�Ï�Ü
�9oªÒ@ê»Ö6Ý�Ù"h=Ö6ßFß�k¢Ð¡åDÖ6Ú´Ûag/k¢ÖZÜ�Ð�b�Öak1ß�ilo�Ð�pFÚri¢ÛcpFÚ´ë�ÒhÓZÑ�Ý�o°ÖapFß"Ü�Ùji�Ý
��pFÐ�Ú�Ú£Ûag¢d�Ý�o"Ò�ú�pFÐ¨hFÖ6ßFßjk�Ð
å�Ö6Ú�hjk ÖZÝ�Ð�ß�Ö�g¬Ð�å Ý�Ð�p¸Üsilo�Ð�Üsb Ð�Ú�i�pmgnb�Ûcp¼Ü»Ûag �DÖak~T£ÐÜ�ç�Ü�Ù�Ð�Ú�Ð�Ý�ÛcpFß�Ú Ûco�Ð&�ao g¬ÏjbØÜ�ÙFÐ�b»ÏjhFÚ�Üsb Ð�ÖaoªÒ
â@Ù�Ðºâ�ú½Î*ß=ÖZÜ�ÖYå[Ð�b�Ð b Ð�ÖZß Û�Ï�Ü�ßji��eÐ�b�Ð�p¼Ü|k¶× Ü�ÛYÜ ÙFÐñÚshóÐ�ÝÜ|b Ûao�ÐÜ�Ð�b�Ý�Ù=Ö9pjpFÐ�k�Ú�Ò â@ÙFÐõâ�ú½Î
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Î7il��Ïjb�ÐäÓ�Ò ÑFÔ(#*Úrilo�hjkli á Ð�ßªÚ Ý�ÙFÐ�o¿ÖZÜsi¢Ý§Ûag»Ü ÙFÐäâ�ú¡Î-b�Ð�Ö6ß�Û�Ï�Ü©ÖapFß k�Ûc�ci¢ÝZÒ�ú½Ï�Ü|hFÏ�Ü�gnb�Ûco Ð�Ö6Ý�Ù
Û9g1Ü�ÙFÐ�ÜVå[Û¥â�ú½Î¯ò�éªâ@Ú�i�Ú�Úsh�kli�Ü�ç±ÖapFß3Ú Ð�p¼Ü@ãeÛZÜ�Ù¿Ü Û�Ü�Ù�Ð�o¿Ö9ilp��DÖak~T£ÐÜ¢b Ð�Ö6ßFÛ�Ï�Ü@Ö6Ú�Ö�Ü|bril�c��Ð�b�ç
Ö9pFß3Ü�Û�ÖQÜ�Ùjb�Ð�Ú�ÙFÛck¢ß�ßji�Ú Ý�bsilo�ilpFÖZÜ�Ûcb�Ò�â@Ù�Ð¡ÜVå[ÛäÚsi��cp=Öak�Ú@Öab Ð´Ü�ÙFÐ�p"Úrhjkli¶Ü�Öa�¼Ö9ilp�ç�h=Ö6Ú�Úsilp�� á b Ú�Ü@Ü Û
Ö¡Ý�ÛailpFÝ�i¢ßFÐ�pFÝ�Ð�Ïjpji¶Ü[ÖapFß�Ú Ð�Ý�ÛcpFßjk¶×�ç�Öak¢Ûapj�¡Ö©ß�Ð�k Ö�×©k�Û�ÛahäÜ Û½Ü�ÙFÐ�âbT!� �¬ßFÐ�k¢Öæ×QÜ|ilo�Ð�Ú»Ö9b Ð�Ú ÙFÛæå&pi�p b�Ð�ß¤xÀÒ�¦�g�ÖªÝ�Ûcilp�Ý�i¢ß�Ð�pFÝ�Ð§i¢Ú�g¬Û�Ïjp�ß'å&i�Ü Ùjilp'Ö4dæì�ì9pFÚ�å&i�pFßFÛæå¡ç²Ü�Ù�Ð�Ü|i�o�Ð�b¨i�Ú�ÚØÜ�ÖabØÜ�Ð�ß�ç²å&i�Ü Ù
Ü ÙFÐ¥Û�Ï�Ü|hFÏ�Üugnb Ûco â�ú½Î dQÖapFßSâ�ú½ÎXëfh�b Ûæà�i¢ßji�pj�¿ÚØÜ�ÛchSÚril�cpFÖak¢ÚDþ�Ü�Ù�ÐQÚ Ð�h=Öab ÖZÜ|i�ÛcpBÛagXå�Ù�i¢Ý�Ù}i�Úh�b ÛchóÛcb�Üsi¢ÛcpFÖakeÜ Û�Ü ÙFÐ½Ü|ilo�Ð�vJÛag v�ëjil��Ù¼Ü�Ò

b�Ð�Ö6ß�Û�Ï�Ü&i¢Ú�Ú Ïjo�o¿Ö9bsi¢Ú�Ð�ß�i�p á ��Ïjb�Ð¡Ó�Ò ÑFÒXâ@ÙFÐ�hFÙ�Û6Ü�ÛcoQÏjk�Üsilhjk�i¢Ð�b»Û�Ï�Ü|hFÏ�Ü Ú¢gnb Ûco Ü�Ù�Ð½Ú Ý�i�p¼Ü|ilk�k ÖZÜ Ûcb
hFÖ6ßFßjk�Ð�Ú¥å[Ð�b ÐZç�Öwg Ü�Ð�bqh=Ö6Ú Úrilpj�SÜ Ùjb Û6Ïj��ÙLÖSÝ�Ûcp�Ú�Ü�Ö9p¸Ü©gnb Ö6Ý�Üsi¢Ûcp'ßji¢Ú�Ý�bsi�ofi�p=ÖZÜ Ûcb�ç�Ý�ÙFÐ�Ý
�ZÐ�ß g¬Ûab§Ö
Ý�Ûcilp�Ý�i¢ß�Ð�pFÝ�Ð6Ò�¦^p3Ü�ÙFÐ¡Ý�ÖZÚ Ð¡Ûag Ú ÏFÝ�ÙªÖ§Ý�Ûci�pFÝ�i�ßFÐ�p�Ý�Ð£Ü�Ù�Ð¡Üsilo�Ð�ßFÐ�k Ö�×�Û9g²Ð�Ö6Ý�ÙªÛ9g Ü ÙFÐ£ÜVå[ÛfhFÏ�k¢Ú Ð�Ú
å�Ö6Ú�h=Ö6Ú�Ú Ð�ßNÜ�ÛTÖñâbT!� å�ÙFÐ�b�Ð"i¶Ü¥åDÖZÚ�Ð�p¼Ü�Ð�b�Ð�ß ilp¼Ü�ÛõÖõÎ2¦ùÎ ú9ã�Ï��ðÐ�b§å�Ùji¢Ý�ÙYå�Ö6Úfb�Ð�Ö6ßNÛ�Ï�Ü
Ú�Ð�h=Ö9b�ÖZÜ Ð�k�× Ü�Û¯Ü ÙFÐ}b Ð�Ú�Ü�Ûag¡Ü ÙFÐñßFÐ�Ü Ð�ÝÜ�Ûcb�Ò ¦^p Ö6ß�ßji�Üsi¢Ûcp Ö9px�hÐ�ofh�ÜV×æ�DÙ�i�Ü¿å�Ö6Ú3Ú�Ð�p¼Ü�Ü�Û'Ü ÙFÐ
o�Ö6ÚØÜ�Ð�b!`Ë#£è�� Ý�b�ÖZÜ Ð6Ò�â@Ù¸ÏFÚ�ç¹ÛcpFÐ�Û�ã�Ü�Ö9ilpFÚ©Ö�Ú Ð�ÜQÛag�Üsilo�Ð�vJÛag v�ë�i���Ù¼Ü�Ú(gnb�Ûco Ü�Ù�Ð�âbT!� ã�Ï��ðÐ�b
Ö9k¢Ûcpj�§å&i¶Ü�ÙªÖ�Ú�Ð�h=Öab ÖZÜ�Ð©Ú ÐÜ�Û9g¹Ð�à6Ð�p¼Ü�Ú´Ú Ûco�Ð©Ûag�å�Ù�i¢Ý�ÙBÝ�Ûcp¼Ü�Öai�pªâ�ú½ÎNÐ�o�h�ÜV×�Ùji¶Ü�Ú�Ò�¦JÜ0i¢Ú@Ü�Ù�Ð�p
Ö©o�ÖZÜ Ü Ð�bDÛ9g7k�ilp���i�pj�QÜ�Ù�Ð½â�ú¡Î¯ßFÖZÜ�Ö¥Ü�Û¥Ü ÙFÛ�Ú�Ð©Ðà�Ð�p¸Ü Ú�å&i¶Ü�Ù�Ö¥â�ú½ÎYÐ�o�h�ÜV×�Ù�i�Ü@ã=ÖZÚ Ð�ß"Ûcp�Ü ÙFÐ
g¦ÖZÝ�Ü�Ü�Ù=ÖüÜ�Ü ÙFÐ¡Û�Ï�ÜshFÏ�Ü&gnb Ûco Ü�ÙFÐ¡âbT!� i�Ú&ilp3Ü�Ð�ofhóÛcb�Ö9k�Ûcb ß�Ð�b�Ò[ú(g¹Ý�Û�Ïjb�Ú Ð6ç=Ü Ùji¢Ú�b�Ð�æ¸Ïjilb�Ð�Ú�Ü�Ù=ÖüÜ
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Î7il��Ïjb�Ð¡Ó�ÒhÓ�Ô¦�DÖak"T£Ð�Ü@ß=ÖüÜ�Ö¶ë=Ûæå Ú Ý�ÙFÐ�o¿ÖZÜsi¢ÝZÒ�ä{i���Ù¼Ü gnb Ûao Ü�Ù�Ð½Ú Ý�i�p¼Ü|ilk�k ÖZÜ Ûcb�Ú�Ü|brilhFÚ�i�p��DÖak~T£ÐÜ¢i�Ú
Ý�Ûcp¼à�Ð�b�Ü�Ð�ßTÜ Û3Ý�Ù=Öabr��Ð¥ã¼×ªÜ ÙFÐäò�éªâ�ÕBå�Ùji¢Ý�Ù~i�Ú(h=ÖZÚ Ú Ð�ßñÜ�Û3Ö�`Ë#£è��$å�ÙFÐ�b Ð©i¶Ü�i�Üui¢Ú�ßjil�ci¶Ü|i�Ú Ð�ß�no�Ûab Ð�hjb Ð�Ý�i¢Ú�Ð�k¶×�ç²Ü ÙFÐ¿Ý�Ù=Ö9bs��Ðfi¢Ú©ßjil�ci¶Ü|i�Ú Ð�ßTã¼×TÛcpFÐ¿Û9g&�Ý`¡éBéªÚQÚri�Ü�ÏFÖZÜ�Ð�ß¯Ûcp'Ð�Ö6Ý�Ùî`Ë#£è���xÀÒ
â@Ù�Ð£Û�Ï�ÜshFÏ�Ü¢gnb�Ûco Ü�ÙFÐîè��Ð�b Ð�p��6Ûæà3Ý�Û�Ïjp¼Ü�Ð�b¢i¢Ú�hjb�Û�Ý�Ð�Ú Ú�Ð�ß�ilp¿ÖQÚsi�ofi�k Öab¹å�Ö�×�Ü Û	b Ð���Ïjk¢Öab¾�DÖ9k~T£Ð�Ü
ß�il�ci¶Ü�Ú�çeãFÏ�Ü£å&i¶Ü�ÙñÚrheÐ�Ý�i Ö9k7gnb Ûap¸Ü�vVÐ�pFßñÐ�k�Ð�Ý�Üsb Ûcp�i¢Ý�Ú´Ü�Û�Ý�ÛcheÐ¥å&i¶Ü�ÙBÜ ÙFÐ§Ùji���ÙFÐ�b´Ý�Ù=Öabr��Ð	gnb Ûco°Ü ÙFÐ
è��Ð�b Ð�p��6Ûæà§ò�éªâ½Òüâ@ÙFÐ[â�ú¡Î"ß=ÖZÜ�Ö�Öab�Ð[Ù=Ö9pFßjk¢Ð�ß�à6Ð�b�×©ßji �ðÐ�b Ð�p¸Üsk�×6Ò2¦�g®Ö�Ý�Ûci�pFÝ�i�ßFÐ�p�Ý�Ð i�Ú¾ßFÐ�Ü Ð�Ý�Ü Ð�ß
ã¼×§Ü ÙFÐ´â�ú½Î k¢Ûc�ai¢Ý6ç�Ö©Ý�ÛcilpFÝ�i¢ßFÐ�pFÝ�Ð�ë®Ö9�¨i�ÚXÚ Ð�p¼Ü�Ü�Û¡Ü�ÙFÐb`Ë#£è�� �¬Úsi�pj�ck¢Ð klilp�Ð@Ûcp�ß�i Öa�cb Öao§xÒ â@ÙFÐ
ë=Öa�mi¢Ú�Ü ÙFÐ�p�Ú�Ü Ûcb Ð�ß"å&i¶Ü�Ù�Ü ÙFÐ�b Ð���Ïjk Ö9bb�DÖak~T£ÐÜDßji��ci�Ü Ú�Ò¹â@Ù�Ð�ÖZÝ�Ü�ÏFÖak�â�ú½Î¯ß=ÖZÜ�Ö§Öab Ð�h=ÖZÚ Ú Ð�ß"Ü Û
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è��Ð�b Ð�p��6ÛæàYßFÐÜ�Ð�Ý�Ü�Ûab�ç²å�Ùji�Ý�Ù¯ßji�Ú Ý�Ö9b ßFÚ¥Ð�k¢Ð�Ý�Ü|b�Ûcp'Ðà�Ð�p¸Ü Ú�ÒSâ@Ù�Ð�â�ilo�Ð�vùú�g vVÎ2kli���Ù¼Ü��¦â�ú½Îzx£Ü�Ù�Ð�p
Ú�Ð�h=Ö9b�ÖZÜ Ð�Ú�Ð�à�Ð�p¼Ü�Ú�ilp¼Ü�Û�hjb�Û6Ü�ÛapFÚXÛcb/hji�ÛcpFÚ&%9o¥ÏFÛcp�Ú�Ò¹â@ÙFÐ�Ú Ð@ÜVå[Û�Ú�Ð�Ü�Ú»ÛagóÐà�Ð�p¼Ü Ú�Öab�ÐDÜ�ÙFÐ�pmh=Ö6Ú Ú�Ð�ß
Ü Ùjb Û6Ïj��Ù'Ü ÙFÐ¿Ý�k¢ÏFÚØÜ�Ð�brilpj�"hjb Û±Ý�Ð�Ú Ú	i�p'Ûcb�ßFÐ�b©Ü�Û"b Ð�o�Ûæà�Ð�Ý�b Û�Ú�Ú�v�Ü�ÖakS�óÒ|#0g Ü�Ð�b�Ý�k�ÏFÚ�Ü Ð�bsi�pj�Fç7hji¢Ûcp�Ú
Ö9b ÐQÚ�Ð�k�Ð�Ý�Ü Ð�ß�gnb�Ûco Ü�Ù�Ðqhji�Ûcp'%9o¥Ï�ÛcpªÚ Öao�hjk¢Ð¡ã=Ö6Ú�Ð�ßSÛapªÜ�Ù�ÐQÐ�à6Ð�p¼Ü£Ü ÛcheÛak¢Ûc�6×6ÒDâ@ÙFÐ¨b Ð�o�Öai�pjilpj�
Ðà�Ð�p¸Ü Ú£Öab�Ð½Ü�ÙFÐ�pBÐî�Öao�ilp�Ð�ß3Ü�Û á pFß"Ùji���Ù�æ±ÏFÖakli¶ÜV×�o¥ÏFÛapªÐà�Ð�p¼Ü Ú´å�Ùji�Ý�ÙBÖab�Ð¡ÏFÚ Ð�ßªÜ�ÛmhóÐ�b�g¬Ûcbso
Ö¥Üsilo�Ð�vVß�bsi�g Ü�Ý�Ûcbsb�Ð�Ý�Üsi¢Ûcp�Ü Û§Ü�ÙFÐ�hji�Ûcp3Öap�ß h�b Û6Ü Ûcp3Ð�à6Ð�p¼Ü�Ú0hjb Ðà�i¢Û�ÏFÚrk�×�Ú Ð�k¢Ð�ÝÜ�Ð�ß � Ü�Ð�o�hóÐ�b�ÖüÜ�Ïjb�Ð
Ý�ÙFÖapj��Ð�Ú�Ö9�eÐ�ÝÜ�Ü�ÙFÐ¡Ú Ý�ilp¼Ü|i�klk¢ÖZÜ�Ûcb;b Ð�ÚshóÛcpFÚ ÐexÒ

å[Ð¿Ú�Ù=Öak�kXÚ Ð�ÐZç2o�Ûcb ÐäßFÐ�o¿Ö9pFßjilp��FÒ�ûºÐäãeÐ��cilpõå&i�Ü ÙTÜ ÙFÐfi�pji�Üsi Öak�Ú Ð�k¢Ð�ÝÜ|i�Ûcp�ç�ÖapFßõÜ�ÙFÐ�p¯ßji¢Ú�Ý�ÏFÚ�Ú
Ü ÙFÐ�o�ÐÜ�ÙFÛ±ßFÚ�g¬Ûcb�hji�Ûcp'%9oQÏFÛcp3Ú Ð�h=Öab ÖZÜ|i�Ûcp�ilp�Ú Ûco�Ð¡ßFÐ�Ü�Öailk Ò

â@ÙFÐmilp�i�Ü|i¢Öak Ú�Ü�Ö9��Ð�Ú¡Ûag;h=ÖabØÜ|i¢Ý�k¢Ð	i�ßFÐ�p¼Üsi á Ý�ÖZÜ|i�ÛcpñÏFÚ Ð§Ü ÙFÐåè��Ð�b Ð�p��6ÛæàºÖapFßTâ�ú½Î ß=ÖZÜ�Ö�Ò§â@ÙFÐ



� �32���*�%u*�)+*^!�8<:E!(4&)+*�,78+'-*,��'�%©)+*�.2*�,2!()+*�3�% ö�ë

h�b Ð�Ú�Ú Ïjb�Ð¡Ûag �¼Ö6Ú;ilp¿Ü ÙFÐ è��Ð�b�Ð�p��ZÛæà3Ý�Ù=Öao¥ãóÐ�b i¢Ú�Ú�Ð�Ü@Ú�Û¥Ü�Ù=ÖüÜDÛcpjk¶×�Ð�k¢Ð�Ý�Üsb ÛcpFÚ[å&ilklk®ãóÐ½Ö6ãóÛæà�Ð�Ü ÙFÐ
è��Ð�b Ð�p��6Ûæà¿Ü Ùjb Ð�Ú ÙFÛak¢ßfg¬Ûab�Ü ÙFÐ´ãóÐ�Ö9o o�Ûco�Ð�p¼Ü�Ö¡ÏFÚ�Ð�ß�Ò�
[×�Ú�Ð�Ü Üsilpj�QÖ�Ý�Ï�Ü�ãFÖ6Ú Ð�ß�Ûcp�Ü ÙFÐ�Û6Ï�Ü|hFÏ�Ü
Û9g[Ü ÙFÐÕè��Ð�b�Ð�p��ZÛæàºß�Ð�Ü�Ð�Ý�Ü Ûcb�ç{i¶Ü�i¢Ú´Ü�ÙFÐ�b Ð�g¬Ûab ÐmheÛ6Ú Úsi�ãjk¢Ð©Ü�Û�Û�ã�Ü�ÖailpSÖ�ß=ÖZÜ�Ö�Ú Öao�hjk¢ÐQÜ Ù=ÖZÜ�i�Ú(gnb Ð�Ð
gnb�Ûco Ð�k¢Ð�ÝÜ|b�ÛcpFÚ�Ò¹Î2il��Ï�b Ð�Ó�Òhö¡Ú�ÙFÛæå�Ú�Ü ÙFÐ�#(T!�LÝ�Û�Ïjp¼Ü�Ú�b Ð�Ý�Ûcb�ßFÐ�ß�gnb Ûco Ü�ÙFÐêè��Ð�b�Ð�p��ZÛæà�ß�Ð�Ü�Ð�Ý�Ü Ûcb
g¬Ûab¥Ð�à6Ð�p¼Ü�Úmilp b ÏjpYÑ¼ìa�¼ë�d �¦ì�Ò���÷¡Ð�`(%ZÝexÒñâ@ÙFÐ3ßji�Ú�Üsbsi¢ã�Ï�Ü|i�Ûcp'Ûag�Ðà�Ð�p¼Ü Ú�ÙFÖ6Ú§ÖSÝ�k�Ð�Öab¨hjbsi�o¿Ö9b�×
hóÐ�Ö��BßFÏFÐ¥Ü Û�Ð�k�Ð�ÝÜ|b ÛapFÚ¡ÖZÜ£Ñ¼ë�Ó_#(T!��vJÝ�Û�Ï�p¸Ü Ú�Ò1# Ý�Ï�Ü�i¢Ú�o�Ö6ßFÐQÖZÜ©ë6ì_#(T!��Ý�Û�Ï�p¸Ü Ú£å&i�Ü ÙõÖaklk
Ü ÙFÛ�Ú�Ð�Ðà�Ð�p¼Ü Ú(k�×�i�pj�§ãeÐ�k¢ÛæåKÜ�Ùji�ÚDà6Ö9k¢ÏFÐ¡Ö6Ý�Ý�Ð�h�Ü�Ð�ß�ilp¼Ü ÛäÜ ÙFÐ�pFÛcp�vJÐ�k�Ð�Ý�Üsb Ûcp�Ú Öaofh�k¢Ð6Ò

Cerenkov ADC
)0

*
200
+

400
,

600
-

800
.

1000 1200 1400

1

10

10
2

10
3CerenkovADC
/
CerenkovADC
/

021436587:9<;>=@?>ACBD5>E&F85GEIHJ7:K6L MN 9O7P9RQGSTKVUXWG9OE&9OYOEPK67ZHJK67I7P58Q\[
]6^
_�`bac]G=d^
eD9Of(g�YVh$=jilk81nmImPk8KVopm
EPk89ZYRKTLqF8rn9OEP9sm&tuLqF8rn9vKTHwQ8KTQ>xzyO9R7PK MN 9O7P9OQ8STKVU{k81|E&m}HJ7:K6L~EPk89v7:58Q=(�zQ�E&k81nm}F�tT7�E&1nYR58r4tT7}YRtTmP9u�
EPk89R7:9�tT7P9vQGK<kG1nE&m}��9Or4KVo�tT��KT5GE��6]T�}� N m��CmPK6L�9Oopk8tuE�tT��K�UT9ZE&k89�_T]u��� N YR5GE�tuF8F8r41n9RW�EPK
m:9Rrn9RYOE�Q8K6Q�xz9Rrn9RY$E&7PKTQb9$U69OQ�EPmR=�ilkG14m(14Q8WG14Y�t�E&9Rm�EPk�tuE(E&kG9�FG587P1|Ez��KTH�E&k89Im&tuLqF8rn9vop1nEPk�7:9RmPF�9RY$E
EPKq9Or49OYOE&7:K6Q�YRK6Q
E&tTLq1nQ�tuEP14K6Q�m:k8K658rnWC��9�tTr4L�K6m�ElF�9O7:HJ9OYOE

0�1n36587P9�;>=d^pm:k8KVopm�Ezo�K�F8r4KuE&mKTH�EPk89�i�BD0�ip� N UutTr45G9�HJK679$U69RQ
EPm2KTH>7P5GQ�[6]
?T]6�Da�`6=�[�e(9$f��uY�h$=
B�Q8r|�Z9OUT9RQ
E&m�op1nE&k�L�K67P9�EPk�tTQqEzo�KsWG14361|E&m&��1nQIEPk89�W89OEP9RYOEPK67�k�t�U69}��9R9OQ 1nQ8YRrn58W89RWI1nQ�EPk814mwF8rnKTE��
EPk89�9�¡GYOr458WG9RWI9OUT9RQ
E&m�tT7:9�tTm:mP58L�9RWvEPK���9�Q8K614m:9�HJ7:K6L¢E&k89�m:K6587:YR9Rm�FG7P9OU�1nK658mPr|��W814m:YR58m:mP9RW�=�ilk89
3T7P9O� k814m�E&K63T7&tTL£mPkGK�opmlEPk89�K65GEPF85GElKuH¤EPk89�i�BD0¥ip� N F87P1nK67�EPKZL tuS�1nQ83�EPk89¥MN 9R7:9RQ8SuKVU�U69$E&K
YO5GE��2E&k89q7P9Rm:58rnEsKTH�EPk814m�YR5GEs14m�mPk8KVopQjtTmstC�8r4tTY¦S{KVU69R7:r§t��Xa¨W89OmP1n36Q�tuEP9RW©tTm�F�K6mP1|E&7PKTQ8m�m:14Q8YO9
EPk814ml1nmltZF�KTmP1nEP1nUT9�Y¦k�tT7:369(7P58Q'h�=�ilk89(7P9OL tT1nQ814QG3s9OUT9RQ
E&mª14Q�EPk89D367P9$����tuY¦S�3T7PK658QGW�tT7:9D9R1|E&k89O7
FG14K6Q8mO��Lv58K6Q8m�aJ14QZE&kG9�QG9�tT7�xz7P9Or§tuEP1nU�14m�E&1nY�F�9�tTSZtuW�«PtTYR9OQ
E�EPKDE&k89pF�K6mP1|E&7PKTQ8m¦h�K67O�
YRK67:7P9OmPF�K6Q8W81nQ83

¬��®v¯d®R°²±�³µ´$¶z°²¯d·O®�¯@®Z´}¸¨°c³²¯@¹�·$º�°c»�±p¼V±�°²±:¶z°²·$³�½O±�®�±:³²´�°c±:¸�¸²¶�¯@®R°c¯@¾d¾¿´¦°²¯d·O®�¾@¯d½O»R°�´$®�¼�¯@¸�³²±�ºÀ±:³c³²±:¼(°c·(´$¸�´}»�¯d°:Á
Â»�±l¸c¶�¯d®R°c¯@¾@¾@´�°c¯@·$®s¾d¯@½$»R°�¹�³c·V¼VÃu¶�±:¸�¶µ»u´�³²½$±�¯@®v´ªÄ�Å(Â{Æ�»�¯¿¶µ»s¯@¸�¼V¯@½$¯d°c¯¿¸¨±P¼
Ç�°²»�¯¿¸�¯@¸�´�¼V¯@½$¯d°:Á�È�´$¶µ»s¸J°²³c¯@¹sÉ�´&Ê
¹�³c·V¼VÃu¶�±w°JÆ�·ª¼�¯d½O¯�°µ¸�Ën¸¨¯@®�¶�±�¸J°²³c¯@¹�¸�´�³²±w³²±:´$¼VÌ4·OÃV°2´¦°�Íu·$°c»�±�®�¼�¸µÎzÁ�Ï�¯d°²¸2Él´&Ê}°c»�±:³c±�ºÀ·$³²±w¹�³²·�¼�Ã�¶�±�°JÆ�·uÐu·O®�±�·O³
®�·p¼V¯@½$¯d°²¸:Á



� �32���*�%u*�)+*^!�8<:E!(4&)+*�,78+'-*,��'�%©)+*�.2*�,2!()+*�3�% öa�
Ü Û¿Ö©o¥Ï�Ý�Ù"k�Ûcpj��Ð�bDÜ|ilo�Ð�vJÛag v�ëjil��Ù¼Ü�ç�hjb�Û6Ü�ÛapFÚ�Ò

â@ÙFÐfpFÐ�Öab�v^b�Ð�k ÖüÜ|i�à�i�Ú�Ü|i�Ý	hji�ÛcpFÚ�ÖapFß oQÏFÛcpFÚ¡Ü�Ù=ÖüÜQÚ�Ïjb�à�i�à6Ð¿Ü�Ù�Ðòè��Ð�b Ð�pé�6Ûæà¯Ý�Ï�Ü¥Ö9pFß¯Û±Ý�Ý�Ï�h¸×
Ü ÙFÐ$�cb Ð×�ã=Ö6Ý
���cb Û6ÏjpFßSÖ9b Ð$o�Ûcb�Ð�o¿ÖZÚ Úsi¶à�Ð¡Ü�Ù=Ö9p"Ü ÙFÐ�heÛ�Úri�Üsb ÛcpFÚ�Ò�â@Ù¸ÏFÚ�çóÜ ÙFÐ�heÛ�Úri�Üsb Ûcp heÐ�Ö\��i�Ú
Ú�Ð�Ð�pªÜ�Û�ãóÐ½Ûa�ðÚ�Ð�Ü�Ü�ÛäÜ�Ù�Ð©Ú�ÙFÛcbØÜ�Ð�b�â�ú½ÎYÚsi�ßFÐ¡Ûag�Ü ÙFÐ��cb Ð×3ã=Ö6Ý
���cb�Û�ÏjpFß"heÐ�Ö\�®Ò

)
Ñ-9 10×Time of Flight ( s      

Ò0
Ó

5
Ô

10
Õ

15
Õ

20
Ö

25
Ö

30
×

35
×

1
Õ

10

10
2

10
3
Ø

Time of Flight

PROTONS

PIONS+MUONS

POSITRONS

Time of Flight

Î7il��Ïjb�Ð§Ó�Ò���Ô´ê/�ðÐ�Ý�Ü½Ûag|è��Ð�b Ð�pé�6ÛæàSà�ÐÜ�Û3Ûcpñâ�ú½Î Ûag»Ðà�Ð�p¸Ü Ú�Ò©â@ÙFÐ©hjk�Û6Ü£Ú�ÙFÛæå�Ú£Ü�ÙFÐ	o�Ð�ÖZÚ Ïjb�Ð�ß
â�ú½Î�ÛagjhFÖab�Üsi¢Ý�k�Ð�Ú{hjb�Û�ß�ÏFÝ�i�pj�´Ðà�Ð�p¸Ü Ú2i�p��DÖak"T£Ð�Ü�Ò â@Ù�Ð;h=Ö9b�Ü|i�Ý�k�ÐXãeÐ�Öao i¢Ú o�Ûco�Ð�p¼Ü�Ïjo$Ú Ð�k�Ð�ÝÜ�Ð�ßðç
Ú�Û h=Ö9b�Ü|i�Ý�k�Ð�Ú§Ûag�ßji��eÐ�b�Ð�p¼Ü�o¿Ö6Ú�Ú�ÙFÖæà6Ðªß�i��eÐ�b Ð�p¼Ü�à6Ð�k�Û�Ý�i�Ü|i�Ð�Ú�Ò âDå[Û o�Öailp<hóÐ�Ö��±Ú¿Öab Ð�Ú�Ð�Ð�pðç@Öb�Ð�k¢ÖZÜ|i¶à�Ð�k¶×3Úsk�Ûæå heÐ�Ö\�3ßFÏFÐ©Ü�Û�hjb ÛZÜ�ÛcpFÚ�çðÖ9pFßSÖmpFÐ�Ö9b�v^b�Ð�k¢ÖZÜ|i¶à�i�Ú�Üsi¢Ý�hóÐ�Ö\�3Ý�Ûco�hjbsi�Ú Ð�ßªÛag²Ü ÙFÐ$k¢Ð�Ú�Úo�Ö6Ú�Úsi�à6Ð&hji¢Ûcp�Ú�ç�o¥ÏFÛcp�Ú[Ö9pFßfhóÛ�Úri�Ü|b�ÛcpFÚ�Ò¹ê¹à�Ð�p¸Ü Ú b�Ð�o�Ûïà6Ð�ß�ã¸×QÜ�ÙFÐêè��Ð�b�Ð�p��ZÛïàäà6Ð�Ü�Û§�·hóÛ�Úri�Ü|b�ÛcpFÚ|x
Ö9b Ð¡Ú ÙFÛæå&p"ilp�ãjk ÖZÝ
�óÒ

�¢�²Ù&��Ú Û"�+���ã���Ç) ���('{� �����8Ü�� Ý& � ���+��Þ;�¤ßáà��Þ���£' �j���
âpã�o�äVå�ilpj��ã�k4ãRæ$ç|b:äcp8èqgnb:äcoéçPê8ãëè&ì9ofhjknã§b:ã�klinãRèväap¥ç&ê8ãxè��ã�bPã�pé�TäVå©í8ã$ç&ãRæ$ç&äcbZî�ã�i�pj��ãOï�æ�i4ã�p
çRð
¦�g�ã�knãRæ$ç|bPäap8è�h�ìTè:è�ç&êjb:ä6ñj�6ê�ç&êGã è��ã�bPã�p��TäVå{æOä6ñjp
ç&ã�b(ò&i|ç&ê8äTñGçDí8ã$ç&ãRæ$ç|inäcpó�ìap8íôçPê8ã�p �6äëäcpôçPä
�ainå6ãqì�bPã�k4ìuç|i|å�i4è:çsi4ævã�p
ç|b:õ i�p{çPê8ã�ö�÷(ø�ó�çPê8ãOõ�ò&i�klk�æOäcp
ç¦ìao�ilp8ìuç&ãZç&êGãfhjinäcp�v�ovñ8äcp{è&ì9ofhjknãZäag
h8ìab:çsi4æ�knãRèOð

ö¤äIùjp8í<çPê8ã(ãOï�æ�inã�p8æ$õëò�ã�knä>ä���ç&ämk4äVò oqäaoqã�p�çPñjo5b:ñjp8èlòpê8ã�bPã(ç&ê8ã(ö�÷Dø©æRä6ñjp
çPã�bPèªìab:ã
ìuîjk4ã(ç&äfbPãRè:äcknåTã�çPê8ã¨b:ã�k4ìuç|i|å�inè:çsi4æDã�knãRæ$ç|bPäap8è0gnb:äcoúç&êGãqo�äcbPã�oqìTèPèrinå6ã¨hji4äap�v^ovñGäcp�è&ìao�hjk4ãuð¢¦^p



�
û 2 û *�üu*�)+*zý�8<:�ý(4&)+*�,78¤þ-*,�Dþwü©)+*�.2*�,�ý()+*�3lü ÿ��

çPê8ã�k4ã�g�çZäagpù��6ñ�bPã��>ð�±�ìaklk�ö�÷Dø¢ã�p
ç|bri4ãRè	gJäab	bPñjp ���6ÿ6ÿ������ ð �
	��� V���ózpGã��
ìuçsinåTãëæ¦ê�ìabs�Tã�xvìab:ã
è:ê8äVò&p¥ìTè(ìëîjk4ìTæ
��äTñGç|k�ilp8ãuðsölê8ãmbPãOí gJäabPã��abPä6ñjpGíbê�il�6êjk�il�6ê
çPèªç&êGä6èPãIö�÷Dø"êjinçPè�ç&ê�ìuç(èPìuç|inèrg�õ
çPê8ã�è��ã�b:ã�p��uäVå�å6ãOçPä � ç&ê�ñ8èOóç&ê8ã©b:ãRí~gJäcb:ã��cb:ä6ñjp8í~inèDì�èPñ8îGèPãOç(ä9g�çPê8ãZîjk4ìTæ
�Cî8ìTæ
���cbPä6ñ�p8í�ì9p8í
æOäco�hjk4ã$ç&ã�k|õvä6îGèPæRñ�bPãRèwç&êGã�î�k§ìTæ
�	i�p©h�ìab�ç&èwäag�ç&ê8ã&hjknäTçãx�ð�ölê8ã&bPãOífh�ã�ì��væRäcbrbPãOèsh�äcp8í8èwç&ä�hjinäcp8èRó
osñ8äcp8èqìap8íXìak4è:ä{çPê8ä6è:ãCã�k4ãRæ$ç|b:äcp8èIç&ê�ìuç�ê�ì�åTã�p8äTçf�6ã�p8ã�bPìuç&ãOí ì è��ã�bPã�p��TäVå�èsi��cp�ìak � ç&ã�broqãOí
�Tê8ä6è:ç�ã�k4ãRæ$ç|b:äcp8èyx�ðwölê�ñGè

ø���������� � ����� � d ��!yx"�#�%$ � �>ð�d�x
ø'& �)( � �#*%+-, � d ��!yx"�#��] � �>ð/.ax

òpêGã�bPã0!qi4è(ç&ê8ã�gnb&ìTæ$ç|inäcp�ìak�ã$ïqæ�i4ã�p8æOõ�äag�çPê8ã è��ã�bPã�pé�TäVå¥æOä6ñjp
ç&ã�bvìap8í1����ìap8í2�3+%*�ìab:ã�çPê8ã
p�ñjosî�ã�bPè�äag�ã�k4ãOæOç|b:äcp8èOó�ìapGí h�i4äcp8è&%9ovñ8äap8è�bPãRèrh�ãOæOçsinå6ã�knõTð�ölêGãf�6êGä6è:ç�ã�knãRæ$ç|bPäap8èDò&ilklk2ê�ì�å6ãqì
b:ã�k4ìuç|i|å�inè:çsi4æ(ö�÷Dø�åuìak4ñ8ã�ìap8í�èPä ò&i�klk{klinã�ilpCçPê8ãqb:ã��cinäcp�ä9g�ç&ê8ã¨bPã�k4ìuç|i|å�i4è:çsi4æ�h�ã�ì\��è:ãRã�p~i�pCçPê8ã
î�k§ìTæ
�qî�ìTæ
���cbPäTñjp8íð54�i�p8æRã�çPê8ã}ç¦ì9ilk�äag�ç&ê8ã�b:ãRí�íji4è�ç|bri4î8ñGçsi4äcpqã76�ç&ã�p8íji�pj�milp
ç&äsçPêji4è bPã�k4ìuç|i|å�i4è:çsi4æ
b:ã��cinäcp<i4èZèro ì9klk�ò�ã�æ�ìap\ìak�bPãRìTíGõ�èPãRãëçPê�ìuçZç&êGã�p�ñ�ovî�ã�bIäag0�6ê8ä6è�çIã�k4ãOæOçsbPäcp8èmovñGè:ç�ìaknèPä�î�ã
èro ì9klk²ð
¦^p�äabPí8ã�b�çPä�æ�ñ�ìap
ç|i g�õ{ç&ê8ã�p�ñjovî�ã�bPè�äag��6êGä6è:ç�ã�knãRæOçsbPäcpGèsì98�ìTñGèPèsi4ìap�ò�ìTè�ù8çPçPãRí�çPä<çPê8ã

æOã�p
ç|bPìak+h�äcb�ç|inäcpCä9g�ç&êGã¨b:ãRí�h�ã�ì��<ä9g�ù��6ñ�bPã:�>ð�±>ð¾#<;�=�æOñGç(inè�çPê8ã�p"o ìuí8ã�ã�inçPê8ã�bpèsiní8ã�äag�çPê8ã
o�ã�ì9p<ä9g¤çPêji4è-8(ìTñ8è:èsi4ìap�ç&ämk4ãRì�å6ãDç&ê8ã�b:ãRèri4í8ñ8ãOèpäag�ç&ê8ã�bPãOí�íji4è�ç|bsinî8ñGçsi4äcp�è:ê8äVò&p�i�p�ç&ê8ã�bril�6ê
çrv
ê8ìap8í h�k4äTçRðqölêjinè¨bril�6ê
ç�vzê�ìapGí h�k4äTç�ê�ìTè(çzò�ä�èPã�h�ìabPìuç&ã�h�ìab�ç&èRðqölê8ã§h8ìab:ç�äcp{ç&ê8ã�bsi��6ê
ç � ø�.cx
inèDèPñGï�æ�i4ã�p
çsknõ�g¨ì9b(gnbPäco~ç&ê8ã©b:ã�k4ìuç|i|å�inè:çsi4æ$h�ãRì\�CçPê�ìuç�inç�æ�ìap{î�ãIìuçPçsbsi4îGñGç&ãOí~h8ñjbPã�knõCç&ä�hjinäcp8èRó
osñ8äcp8è�ìap8íqpGäci4è:ã � �6ã�p8ã�b&ìuçPãRí�î�õ$b:ã�ë�ãOæOç|inäcp8è7ilp(ç&ê8ã�èsi��cp�ìak�æ�ìuîjk4ãOèRóah8ìab:çsi4æ�knãRè h�ìTè:èsi�pj�ªçPêjbPä6ñ��6ê
çPê8ãlö�÷Dø~h8ê8äTçPäTç&ñ8î�ãRè �7>@?BA x�ð�ölê8ãlæRäaofh�äcp8ã�p�çwäapvç&ê8ã�knã�g�ç � ø d£x7k�i4ãRè7ilpvçPê8ã�bPã�k§ìuçsinå�i4è�ç|i4æ�ö�÷Dø
b:ã��cinäcp � èPãOã�pôî
õ<æRäaofh�ì9bsilp��IçPê8ã$h�ä6èrinçsi4äcp�äag�ø�.Zò&i|ç&ê�ç&ê8ã(å�i4èri4îjknãDîjk§ìTæ
�ëã$å6ã�p�çPè�ilp�ç&êGã¨knã�g�çrv
ê8ìap8í�hjknäTçãx�ó�èPävè:äcoqã�äag�çPê8ãRè:ã}ãOåTã�p
ç&èlæOäcbsb:ãRèrh�äcpGí�ç&äq�Tê8ä6è:ç�ã�knãRæ$ç|bPäap8èRó�ç&ê8ãubPã�oqìai�p8í8ã�b�î�ã�ilp��
pGäci4è:ã�ì9p8í"h�i4äcp8èläab�ovñ8äcp8èOð

ø;d � �#*B+ � �>ðC;cx
øD. � �#*B+ , � d �2!|x"��� � �>ð � x



�
û 2 ûFE ü EBG'E ý�82H�ý(4 G'E7I 8¤þ E �Dþwü G'EKJ�E7I ý G'E7L ü ÿ �

¦µç&inè�ìTè:èPñjo�ãRíëçPê�ìuç�çPê8ã�p8äcinèPã�knãOåTã�k4è�i�pëø dDì9p8í<ø�.sìab:ã}ç&ê8ãDèPìao�ãTó8ì9k4äcpj��ò&inç&êqç&ê8ã�p�ñjovî�ã�b:è
ä9g�hjinäcp8èIìap8í�ovñ8äap8èRðjölêjinèIìTèPè:ñjofh>ç|i4äap�inèIî�ìTèPãOí�äap\çPê8ã�ö�÷(ø¢íjinè:çsbsi4îGñGç|inäcp8èväag(ovñ8äcpGè
ì9p8í~hji4äap8è}î�ã�i�pj�M8(ìTñ8èPèri§ìap�ð}ölêjinè�ä>æOæRñjb:è�î�ãRæ�ìuñ8èPãvçPê8ãvî�ã�ìao èsh�bPã�ìuí~i4è}èro ì9klk²ó�ìapGí�èPä çPê8ã
o�ã�ìuèPñjb:ã�o�ã�p
çsã�bsb:äcb�i4èDç&êGã�oqì�N:äcbDæOäco�h�äcpGã�p
ç(ç&äëç&ê8ãZò&iníGç&êPO¤ç&ê�ñ8è(ç&ê8ãIíjinè:çsbsi4îGñGç|inäcp~ovñ8è�ç
î�ãQ8�ìuñ8èPèri§ìapð2ölê8ãªìTèPè:ñjofh>ç|i4äap©i4è/gJñjb�ç&ê8ã�b�è�ç|b:ã�pj�TçPê8ã�pGãRí î
õIì(è:çPñ8íGõZä9g�î�ã�ìao ovñ8äcp8è�òpê�i4æ¦ê
è:ê8äVòpè�çPê�ìuçZçPê8ãOõ©ê8ìVåTã<ìR8(ìTñ8è:èsi4ìapçb&ìapj�Tã�hjbPäTùjk4ã�S ÿ�T�UWV ilp8íjinæ�ìuçsilpj�Cç&ê�ìuçZçPê8ã�o�äcoqã�p
ç&ñjo
èrhjbPãRìTí�ä9g2çPê8ã�h�ìab:çsi4æ�k4ãRè�i�pëç&ê8ã(î�ã�ìao�i4è�ìak4è:äIìX8�ìTñGèPèsi4ìap�gJñjp8æ$ç|i4äapð

ölê�ñ8èRóui�g�çPê8ã�ã�p
çsbsi4ãOè�ilp�ç&ê8ã{ø�.bæRäco�h�äap8ã�p
ç�ìab:ãôèPñGîGç|bPìTæOçPãRí gnbPäco ç&êGä6èPã~i�p"ø d6ó�çPê8ã
b:ã�oqìailpGí8ã�blæRìapCî�ã�i4í8ã�p
ç|inù8ãRí<ìTè&�6ê8ä6è�ç�ã�k4ãOæOçsbPäcp8èOð

�MY@Z\[@]_^� ` � da��!yx"�#�b� ø�.c�jø d�] � �>ð/�ax
ölêGã4�6êGä6è:ç�ã�k4ãRæ$ç|b:äcp8è<ìabPã}gJäTñjp8í"ç&äjæRäap8è:çsinç&ñ>ç&ã � ðC.
d äag�ç&êGãôç&äTç&ìak�p�ñjovî�ã�b�äag�ã�knãRæ$ç|bPäap8è
íGãOç&ãOæOçPãRí�ilp�ç&ê8ãªö�÷Dø�ð�ölê8ã}æOäcp8æ�knñ8èsinäcp§inè�çPê�ìuç�ç&ê8ãkè��ã�b:ã�p��uä�å í8ãOçPãRæ$ç&äcb�ê�ìTè�ìap�ãOï�æ�i4ã�pGæOõ�äag
�abPã�ì�ç&ã�blçPê�ìap"±c±�d�ð

�¢�²Ù&��� Û"�+���ã���Ç) ���('{� ���fe�gih
¦µç�inèzh�ä6è:èsinîjk4ã¢gJäcb�ã�k4ãOæOç|b:äcp8èwç&ä(æRäap�ç&ìao�ilp�ìuçPã�ç&êGãuhjb:äTç&äap�èPìao�hjk4ãuð���äcp8èri4í8ã�b�ì(æRìTèPãpòpê8ã�bPãªìap
ã�k4ãOæOç|b:äcp�ìapGí�hjb:äTç&äcpCä>æOæRñjb0ilpCìTæOæ�i4íGã�p
ç¦ìak¤æRäailp8æ�i4í8ã�p8æRãuðpø'ñ�b:ç&êGã�b�èPñjhjh�ä6è:ãsç&ê�ì�çªçPê8ã¨h�bPäTçPäcp
çsb&ì�å6ã�k4è�íGä�ò&pôçPê8ãsæOã�p
ç|bPìak2h�äcb�ç|i4äapCäag�çPê8ãsî�ã�ì9o k�ilp8ã�ìap8íCç|bsi��c�6ã�bPèpç&ê8ã�ö�÷(ø�æRä6ñjp
çPã�bPè(ì9p8í
çPê�ìuç�ç&ê8ãqã�k4ãOæOçsbPäcpbç|b&ì�åTã�bPè:ãRè©h�ì9b:ç�äag�ç&êGã î�ã�ìao kli�p8ãmp8äTç�æRäVå6ã�bPãOí\î
õ{ç&êGã§bPã�k§ìuçsinåTã�knõôèsoqìaklk
æ�bPä6è:è�vµèPãRæ$ç|inäcp � d}i�p8æ¦ê�vzèræ�ñ�ìabPãex�äag(çPê8ã�ö�÷Dø h�ìTí8í�k4ãRèOð ¦^p ç&êjinè æ�ìuèPãTópç&êGãôãOåTã�p
ç�ò�ä6ñ�k4í"î�ã
æ�k§ìTè:èPãOí ìuè�ì2jzbPäTçPäcp ã$å6ã�p
ç�gnbPäao çPê8ã}h�äcilp
ç äagDå�i4ãOò~äagDçPê8ãôö�÷Dø í�ì�ç¦ìGðlk�äVò�ã$å6ã�bOóªçPê8ã
äTñGç|h8ñ>ç0gnb:äco çPê8ã(í8ãOçPãRæOçPäcblò�äTñjk4í�æRäap�ç&ìailp<î�äTç&êëç&êGã�ã�k4ãOæOç|b:äcp<ìap8í hjbPäuç&äcp�ãOåTã�p
ç&èOð

4�i�p8æRã�ì è��ã�bPã�p��TäVåbå6ã$ç&ä�inè�ìahjhjk�i4ãRí�çPä<çPê8ãmhjbPäTçPäcpbãOå6ã�p
ç&è � ìTèDò�ã�klk�ìTè�hji4äap�ìapGí4ovñGäcp
ã$å6ã�p�çPèyx�óç&ê8ä6è:ã�ã$å6ã�p�çPèDæRäcp
ç&ìailpji�pj�qìap�ã�k4ãRæ$ç|b:äcp�è:ê8ä6ñjkní�î�ãqbPã�oqäVåTãRíðb#}èªèPê8äVò&p{ìTî�äVå6ãuó�çPê8ã
ã$ï�æ�i4ã�p8æOõ�ä9g2çPê8ã è��ã�b:ã�p��uä�å<í8ã$ç&ãOæOç&äab�i4è�å6ã�b:õ�êji��6êð�k�äVò�ã$å6ã�bOóEi|ç�i4è�è:ç|i�klkEilo�h�äcb�ç¦ìap
ç�ç&äIèPê8äVò
çPê�ìuç�ç&ê8ã0k4ã$å6ã�k�ä9gäVå6ã�bsk§ì9hfinè�knäVò(ó�èrilp8æOã�çPêji4èwäVå6ã�bsk4ìah æRìap ì9k4èPä�î�ã}ìah�hjklinãRíZç&ä$hji4äap ìapGífovñGäcp



�
û 2 ûFE ü EBG'E ý�82H�ý(4 G'E7I 8¤þ E �Dþwü G'EKJ�E7I ý G'E7L ü ÿ�T

Time Of Flight / Adcs
200 220 240 260 280 300 320 340

1

10

10
2

10
3

TOF All TOFs
m
Cerenkov Vetoed TOFs

TOF

Time Of Flight / Adcs
200 220 240 260 280 300 320 340
0

5

10

15

20

25

30

35

40

45
Residue Events

F1

F2

Residue Events

øonqp6ñsr:ã �>ð�tvuDw�äTç&êIä�x'ç&êGãªìuî�äVå6ã ysznäTç&è�ì�rPãaysr:ä>íGñ8æRãOí�ò n|ç&ê{rPñs| ���6ÿ6ÿ��X��}@� ð � 8(ã7~(%uæ��$ð2ölê8ã z4ã%x�ç
ê8ì�|8í1ysznäTç&è(è:ê8äVòpèRóDn_|�îsz4ìTæ��'ó�ì�z_z�|8ä
| }�� ã%rPä<ö�÷(ø ãB|
ç\r"n4ãOèRð<÷}å6ã%r�z§ì�n4í�nq|�rPãRí � ì�|Gí�æRäVåTãBr�n_|sp
� ñ8æ¦ê ä�x(ç&ê8ãôîvz§ìTæ��\êsn4è�ç&ä
p�r&ì � �qì�r:ã�ç&êGä6èPãôö�÷Dø ã%|�ç�r�nnãRè�ç&ê8ìuç�y�ìTè:è�ç&ê8ãyè� ãBrPã%|s�TäVå"åTãOç&äGð
k�ãB|8æOãTó�çPê8ã îsz4ìTæ��{ãOåTãB|
ç&èvçPê�ìuç�rPã � ì�n_|bå�n4è"n4îsznãqäTñGç&è"n4í8ã�ä�x�çPê8ã�r:ãRí¥äVå6ã%r�z4ìVõ�ì�r:ã�y�ä6è�n|ç\r:ä
|8èRð
ölêGãCîsz4ìTæ�� � ãBz4ãOæOç�rPä
|��sã$å6ã%|�çPè�y�ã�ì��¥ìuçqì�znäVò�ã%r�ö�÷Dø ç&ê8ì�|\çPê8ãMrPãOí � ysn4ä
|�% � ñ8ä
|���ãOåTãB|
ç&è
è"nq|8æOãvç&ê8ãsãBz4ãOæOç�rPä
|8è}ê�ì�å6ãIì0z4äVò�ãBr � ìTè:èRð�#�8(ìTñ8è:è�n§ì�|�n4è}ùGçPç&ãOíôç&ä çPê8ãZæRã%|
ç\r&ì�z�y�ì�r�çDä�x�çPê8ã
r:ãRíXy�ãRì��Zì�|GíIçPê8ãarPãOíqã$å6ã%|�çPè�äTñGç&è"n4í8ã�çPêsrPãOã�è"nqp � ì}ä�x�ç&êvn4èb8(ìTñ8èPè"n§ì�|Iì�rPãlèPêGä�ò |�nq|vçPê8ã r�nqpTê�ç
ê8ì�|8í�ysz4äTçRð���å6ã%|�çPècn_|CøD.vì�rPãDè:ñGï�æBn4ã%|
ç\znõ�x¨ì�rpì�ò�ì�õ�x�rPä � ç&êGã#y�ã�ì�� ä�x¤å�n4è�nnîsz4ã}îsz§ìTæ��qãOåTãB|
ç&è
çPê�ìuç3n|ç(æ�ì�|{î�ãqìuèPèPñ � ãOí�ø�. æOä
|
ç¦ì�n_|8è(ä
|sz|õ9ysnnä
|8èOó � ñ8ä
|8è(ì�|Gí�|Gä
n4è:ã V ò n|ç&ê�|8ä�ãBznãRæ$ç\rPä�|8è
çPê�ìuç�ê�ì�å6ã � nnèPè:ãRíIç&ê8ã è� ãBr:ãB|s�uäVå æOñGç�ð�k�äVò�ã$å6ãBrOó�ø�� n4èwæ%z4ä6è:ãpçPä�çPê8ã y�äTè�nnç�n4ä
|Iä�x�ç&êGãªã%z4ãRæ$ç\r:ä
|
y�ã�ì���ó�è:ä�n_x�ç&ê8ãòè� ãBrPã%|s�TäVå�æRä6ñs|
çPãBr�nnè�n_|8ãOï�æBnnãB|
ç�ó�ø��qò n_zqzwî�ãqæRä
|
ç&ì � n_|�ìuçPãRí�î
õbãBznãRæ$ç\rPä�|8è
çPê�ìuç�ê�ì�å6ã�y�ìuèPèPãOí�ç&ê8ãkè� ãBr:ãB|s�uä�åqå6ã$ç&ä � pTê8ä6è:ç�ãBznãRæOç�rPä
|Gè��$ð�ölê�ñ8è�ø�.�æOä
|
ç¦ì�n_|8è�ysnnä
|8èOó � ñGä
|8èRó
|Gä
n4è:ãZì�|8í�p6êGä6è:ç}ãBz4ãOæOç�rPä
|8èOð���xwç&ê8ã�yvn4ä
|ó � ñ8ä
|ôì�|8í�|8ä
nnèPã�æRä � y�ä�|8ãB|
ç&è}ä�x�ø��Zì�|Gí{ø�. ì�r:ã
çPê8ãDè&ì � ãuó>ò�ãDæ�ì�|�ìuç:ç\r"n4î8ñGçPã�ì�|
õqísn_��ãBr:ãB|8æOã�nq|0|�ñ � î�ã%r�ä�x¤ãOåTãB|
ç&èlç&ä�ç&ê8ã�yvrPãRè:ãB|8æOã(ä�x'p6ê8ä6è�ç
ã%z4ãOæOç\r:ä
|8è nq|<ø��Tð

ã$å6ã%|�çPèRð

#}è�ì<çPãRè�çvä�x�çPê8ã�ãBz4ãOæOç�rPä
| } äVå6ãBr"z§ì�y�æRä
|
ç&ì � n_|�ìuç�n4ä
|{ä�x�ç&ê8ã�ysrPäTçPä
|�èPì � ysz4ãuó¤ù�pTñsrPã��>ð�� �
è:ê8äVòpè�çPê8ã�x�r&ìuæOç\nnä
|�ì�z�|�ñ � î�ãBr�ä�x�ysr:äTç&ä�|�ö�÷Døôã$å6ãB|
çPè�çPê�ìuçwæRä�|�ç&ì�nq|Iìîè� ã%rPã%|s�TäVåL#�� � åuì�z4ñGã
ìuî�äVå6ã�çPê8ã�åTãOçPäDæRñGçRð�j�rPäTçPä
|8è�è:ê8ä6ñsznívî�ã�ò�ã%zqz�î�ã%z4äVò©ç&êGã=è� ãBr:ãB|s�uä�åsç&êsr:ãRèPêGä
z4íZì�ç�ì�z_z�ã%|8ãBr"p
n4ãOè
n_|
å6ãRè�ç\n_p
ìuç&ãOí�ì�|8íëè:ê8ä6ñszní�ç&ê8ã%rPã%xJä�rPãDê�ì�å6ã(ì�è� ãBrPã%|s�TäVå|#c� � ä�x � ãBr:ä8ó8ä
r�ìuçaznã�ìTè�ç�ò�ãBzqz�î�ã%z4äVò
çPê8ãlå6ã$ç&ä�æRñGçRðD�µçwæ�ì�|�î�ãlèPãRã%|qçPê�ìuçWnq|�pTãB|8ã%r&ì�z�znãRèPè�çPê�ì�| � ðC�
d ä�x�ã$å6ãB|
çPè�æRä�|�ç&ì�nq|Iì è� ã%rPãB|v�TäVå
åuì�znñ8ãIä�x�p�rPã�ì�ç&ãBrDçPê�ì�|�çPê8ãZå6ã$ç&ä8ð�ölêGã�|�ñ � î�ãBr(ä�x�èPñ8æ¦ê è� ãBrPã%|s�TäVå�æRä
n_|8æBnní8ãB|GæRãRè#nq|GæBrPãRìTèPãOè
ì�ç3z4äVò�ã%r�î�ã�ì � � ä � ãB|
ç&ìGð(ölêsn4è�n_|8æBr:ã�ìTè:ã�rPã�ë�ãRæ$ç&èDç&ê8ã�x¨ìuæOç�çPê�ìuçDç&êGã�|�ñ � î�ã%r�ä�x�ãBznãRæ$ç\rPä�|8è
n_|�ç&êGãvö��
�vî�ã�ì � r"n4èPãOèDìuçcz4äVò�ã%r}ã%|8ãBr"p
n4ãOè � ù�pTñsrPã��>ð_�¡� V ysr:äVå¢nnísnq|vp � ä
rPã�ä
ysy�ä
r:çPñs|sn|çzõ�xJä�r



£
û¥¤�ûFE ü EBG'E ýc¦2H�ý�§ G'E7I ¦¤þ EK¨ þwü G'EKJ�E7I ý G'E7L ü ÿ6ÿ

Momentum / GeV/c
0 0.5 1 1.5 2 2.5 3 3.5 4

F
ra

ct
io

n
 C

er
en

ko
v 

T
ri

g
s

10
-5

10
-4

10
-3

10
-2

Protons with Cerenkov signalProtons with Cerenkov signal

øonqp6ñsr:ãb�>ð�� � u�ø�r&ìuæOç\nnä
|�ì�z�|�ñ � î�ãBr�ä�x�ysrPäuç&ä
|(ãOåTãB|
ç&èon4ä
|DæOä
nq|GæBn4íGãB|8æOãwò n|ç&ê(ì�©� ãBr:ãB|s�uäVå�ç�r�n_p
p6ãBr
V nq|8ívn4æ�ì�ç\nnåTã(ä�x�æOä
|
ç¦ì � nq|�ì�ç\n4ä�|<ä�xDysr:äTç&ä
|Gè�ò n|ç&ê�æOä
nq|GæBn4íGãB|
ç�ãBz4ãOæOç�rPä
|8èOðlölê8ãsè:æ�ìuç:ç&ã%rQn_|<çPê8ã
y�ä
n_|�çPè n4èlí8ñ8ãDçPäIçPê8ã3rPñs|<èPã$ç&ñsyCæRä
|Gísnnç�n4ä
|8èOð

ìuæRæBnní8ãB|
ç&ì�z�æRä
n_|8æBnní8ãB|GæRãDò nnçPê�yvrPäTçPä
|8èRð

j�rPäTçPä
|8èwç&ê�ì�ç�ê�ì�å6ã}ì ©� ã%rPãB|v�TäVå ç�r�nqp�p6ãBr�ì�r:ãªísnnèPæRì�rPí8ãOíëì�|8íqèPäsçPê8ã}ä�|sznõ�r:ã � ì�nq|vnq|sp(ãBznãRæ }
ç�rPä
|Gè�ãOåTãB|
ç&èWnq|�ç&ê8ã�yvrPäTçPä
|Zè&ì � ysznã�ì�r:ã�ç&êGä6èPã�ã%z4ãOæOç\r:ä
|8è�òpêsnnæ¦êZí8ä�|8äuç�ç\r"nqp
p6ã%r¤çPê8ã ©� ã%rPãB|v�TäVå
æOä6ñs|
ç&ã%r�òpêsn_z4è�çwä>æOæRñsr"r�nq|vp�n_|�æOä
nq|GæBn4íGãB|8æOã�ò n|ç&êXysrPäTçPä
|8èOð��µç�ê�ìTè�î�ãOãB|qèPê8äVò |�n_|qè:ãRæ$ç\n4ä�|0�>ð�;Gð��
çPê�ìuç�ç&ê8ã ©� ãBr:ãB|s�uä�å�æRä6ñv|�çPãBrQn4è�ä�åTãBr��ªt
t�d ã$ï�æBn4ã%|
ç�ðpölê8ãsã%z4ãOæOç\r:ä
|�æOä
|
ç¦ì � nq|8ìuç\nnä
|�ä�x�çPê8ã
yvrPäTçPä
|8èRó �\« &@¬)®¬)¯ ó�nnèvç&ê8ã�ysrPä�í8ñ8æ$ç�ä�xªçPê8ã ©� ãBr:ãB|s�uä�å°nq|GãOï�æBnnãB|8æ$õjì�|8íjç&ê8ã<ãBznãRæ$ç\rPä�| } ysr:äTç&ä�|
æOä
nq|GæBn4íGãB|8æOã#rPìuç&ã � ¬)± � &@��� «

� « &@¬)®¬)¯�� � � ��!�� � ¬²± � &@�³� « $ � �>ð T �

p�nnå�nq|sp�ì�åuì�znñ8ãZä�xbz4ãOèPèDç&ê�ì�| � ð �
� �
d´xJä
r�çPê8ãZãBznãRæ$ç\rPä�|�æOä
|
ç¦ì � nq|�ì�ç\n4ä�|ð#µ�ãZæRä�|8æBznñ8í8ãZç&ê�ì�ç
çPê8ã�æRä
|
ç¦ì � n_|�ìuç\nnä
|�ä�x�ysrPäuç&ä
|<ãOåTãB|
ç&è�ò nnç&ê�ã%z4ãRæ$ç\r:ä
|8è-n4èpìuçªì�z4ã$å6ãBz�ä�xoz4ãOèPèpç&ê�ì�|��vãBznãRæ$ç\rPä�|8è
y�ãBrc� �
�
� yvrPäTçPä
|8èRð�ölêGãDè&ì � ã�æRä�|8æBznñ8è�nnä
|8è � ì�õ î�ãDì�yvyszqnnãRí çPäsç&ê8ãcysn4ä
|�ì�|8í � ñ8ä�|ëè&ì � ysz4ã
è:ãBznãRæOçPãRí<å¢n4ìvç&ê8ã(ö�÷Dø�ð

k}ì�å�nq|vpëãRè:ç&ìTîsz_n4èPêGãRí�ç&ê8ã�yGñsr�n|çzõ�ä�x�ä6ñvr�ysrPäTçPä
|{ì�|8í�ysnnä
|�¶ � ñ8ä
|ôèPì � yvz4ãRèªò nnç&ê�r:ãRè�y�ãRæ$ç
çPäëãBznãRæOç�rPä
|Gè}ò�ã�|Gä�ò � äVå6ãvä
|ôçPä�ísnnèPæRñGèPè�ç&êGãvèPã%y�ì�r&ì�ç\n4ä�|ôä�x�ç&êGã�ysn4ä�|�¶ � ñ8ä�|ôè&ì � ysznã:nq|
çPä



£
û¥·�û H E7L ü¢ý}ü ¨ª¸º¹�L ü EK¨ þwü G'EKJ�E7I ý G'E7L ü ÿ �
»a¼�½ >�¾)?7¿qÀ3Á ¼�ÂcÃ ¿qÀ ÁPÀ7¿qÀ�?7>�¾)ÄÆÅfÇRÀ7>�È�ÄBÉ Ê5ÄÆÅ�> ¼�Â ¾�Å ¼ >²¾)ÄÆÅ
jWr:äTç&ä�|8è � ãBr:ãB|s�uäVåRËÌ. � #c� � è ËQ�vãBznãRæOç�rPä
|Gè-y�ãBr3� ���
� ysrPäTçPä
|8è

ö�÷Dø�ò nnçPêsnq|{.Æ=ëä�x�è�z4äVò°y�ãRì��
jWnnä
|8è\¶
ÍCñ8ä
|Gè � ãBr:ãB|s�uäVåÎËQ. � #�� � ËQ�vãBznãRæOç�rPä
|Gè-y�ãBr3� ���
� ãOå6ã%|
ç&è

ö�÷Dø�ò nnçPêsnq|�.�=ä�xD|8ã�ì�rQrPã%z§ì }
ç\n|å�n4è:ç�n4æ�y�ã�ì��

ö2ìTîsznã#�>ð��
ub4>ñ �X� ì�r:õ�ä�x�n_|snnç�n§ì�z�y�ì�r�ç\n4æ%z4ã�nní8ãB|
ç�nnù�æRìuç\nnä
|ð

è:ãBy�ì�r&ìuçPã0y�ì�r�ç\n4æ%z4ãZçzõ�y�ãOèRðCölê8ã�r:ãRèPñvznç&è�ä�x�çPê8ã�n_|snnç�n§ì�zDy8ì�r:ç�n4æBznãIèPãRæ$ç\nnä
|©ì�r:ãqè:ñ ��� ì�r"n4èPãOíÏn_|
ç&ìTîsznã#�>ð_�

Ð�Ñ�Ò Ó<ÔBÕXÖ ×�Ö�Ø Ù Ú�ÕXÖ Ô�Ø�Û�Ö0Ü�Ô7Ý�Þ-×#Ü�ÔBÕXÖ

ßaàváÏß-â�ãåä�|sæ ©� á%r�áB|v��ç¡èéævá%ê\á%ë%ê�ç
r�ìfà�ä�è
áÏyvr�ç�æsísëBá%æîê@ï5çºy�ä�r�ê\n_ëBzqá�ì�ä � yszqá%ì�ç�x�nq|�ê�áBr�á%ì"êBð
ãonqr�ì�ê\z�ñ9ä0|vç
| } r"áBzqä�ê\n�è¢n_ì"ê�nqë#ì\ä � yszqá#ê\à�äÆê�ëBç
|vì�nqì�ê\ì�ç�xbysr"ç�ê\ç�|sìBð:ò¢áBë%ç
|sæsz�ñ�ä0ì�ä � yvzqá:ç�x5|vá�ä�r }
r"áBzqä�ê\n�è¢n_ì"ê�nqë9ysä�r"ê�nqëBz_áBìXï n_ê\àóá%zqáBë7ê\r"ç
|sì0áõôvë%zqísæváBæPð�ö�n_è�áB|÷ê\àvá�øÎáBä � ë%ç
|�ê\á%|ùê�ç�x#ß��
��ú-ê�àsá
ì"áBë%ç
|sæ�ì�ä � yvzqá � ísì�êcë%ç
|�ê�ä�n_|fç
|vz_ñ�ysn_ç
|sì-ä�|sæ � ísç
|vìBð ò¢á%y�ä�r�ä�ê\n_ç
|Mç�x�ysn_ç
|sì-ä�|sæ � ísç
|sì n_ì
ê�àsáB|�|váBëBá%ì�ì�ä�r"ñ�n_|0ç
r"æsáBrbê\ç�ë%ç � ysä�r�á-ê\àsáQysnqç
|0ä�|sæ0ysr"ç�ê\ç�|0r�á%ì�y�ç
|sì�á%ì ç�xPê\àvá�æsá%ê�áBë7ê\ç
r%ð5ã�ç
r
á%|sáBr"p
nqá%ì�ø�áBzqç¡ïüûvðCý
ö�á%~åê\àsá�ß-â3ãîì"ñ�ì"ê�á � àsä�ì�ì�ç � á�ä�øsnqz_n_ê@ñ�ê�ç9r"áBì�ç�z_è
á � ísç
|sì�x�r�ç � ê�àsá
àvá�ä�è�nqáBr�ysnqç
|vìBðDw5á%ñ
ç�|sæ�ê\àsn_ì�á%|sáBr"p�ñ
ú�àsç¡ï5á%è�áBrBúùn�ê�n_ì�|sá%ëBáBì"ì\ä�r�ñ:ê�ç�r�á%z_ñ#ç
|:ê�àsá�ë�à�ä�r�ä�ë%ê�áBr"nqì"ê�nqë%ì
ç�xoê�àsá3á%è
á%|�ê�ä�ì ç
øvì�áBr�è
á%æ9nq|0ê�àsá � ä�nq|�æsá7ê\áBë7ê\ç
r%ðWßaàsnqì � á%ê�àsç¢æ�ê�àsáB|�r�á%zqnqá%ì�ç
|Mê\àsá%r�á3ø�áBnq|vp
n_æsáB|�ê�n_þ�ä�øvzqá{æsn_�ÎáBr"áB|së%áBì�øÎá7ê@ï�á%áB|1ê\àvá�r�á%ì�y�ç
|sì"á�ç�x�ê�àsáXæsá%ê�áBë%ê�ç
r�ê�ç9ysn_ç
|sì#ä�|sæ � ísç
|sì%ð0�@|
p�áB|sá%r\ä�zcê�àsáBr"á�ä�r"á9ê@ï�ç1ê�áBë�às|vnqÿùísáBìMç�x3ì"áBy�ä�r\ä�ê�nq|sp2ä � n�ô�ê�ísr�áfç�x3y�ä�r�ê\nqë%zqá%ìBú�þ�r"ì"ê\z�ñiç�|óä�|
á7è
á%|ùê } ø�ñ } á7è
áB|�ê#ø�ä�ì"nqì%úÎísì"nq|sp�ä�ì"áBr"nqáBìQç�xDysä�r\ä � á%ê�áBr"ìQëBä�zqë%ísz ä�ê�áBæ�x�r�ç � áBä�ë�à�á7è
áB|�ê � ì�ísë�à�ä�ì
æváBy�ç
ì�n�ê\áBæ#áB|váBr�p�ñ
úÆr\ä�|sp�ábn_|�æsá%ê�áBë7ê\ç
r%ú�á%è�áB|�ê } ì�à�ä�yÎáby�ä�r�ä � á7ê\á%r�ì�� ç�r ì�áBë%ç
|sæsz�ñ3ç
|#äaì"ê�äÆê\nqì�ê\n_ë�ä�z
øsä�ì�n_ì:ï n_ê�àRê\àvá0ísì�á�ç�xQÍfç
|�ê\á � ä�r�z_ç9ì�n � íszqä�ê\n_ç
|sì�x�ç
r#ysísr�á�ysnqç
|Ïä�|sæ1yvísr�á � ísç
|1ø�á�ä � ìBð
ò�nq|së%á#ç�|sá�ç�x ê\àsá�ç�ø��"áBë7ê\n_è�áBì-ç�x ê\àsn_ì�ê\àsá%ì�n_ìanqì�ê\ç�á7è�ä�zqí�äÆê\á�ê\àvá�yÎá%r"x�ç
r � ä�|vëBá�ç�x'ê\àvá#Íf����â3ò
Í�ç
|�ê\á � ä�r�z_çsú ê�àsá{ísì�á{ç�xWê\àvnqì#Ífç
|�ê�á � ä�r�zqç�n_|�æ�ä�ê\äMì"áBz_áBë%ê�nqç
|�ï5ç
ísz_æ�øÎá�n_zqz } ä�ævè�nqì"áBæPð�µRá
ê�àsáBr"á%x�ç
r"á3ç
yvê�x�ç
r�ê�àsá�x�ç
r � á%r�ë�àsç
n_ëBá�ðb�@|�ê�àsá�ysr�ç�ëBá%ì�ì ç�xoæsá%è�áBz_ç
ysnq|vp{ä�|�ä�|�ä�z�ñ¢ì"nqì%úsä�ê"ê\á � yvê�ì
��À ½ À9� ä�æsá�ê�çÏísì"áfê�àsá�Ífç�|ùê�á � ä�r"zqçsú5øsívê�ä�ìXï5á�ì�àsä�zqz ì�á%áfê�àsá�Ífç�|ùê�á � ä�r"zqç�æsç¢á%ì�|sç�ê
yvr�ç¡è�nqæsá�ä�ì"í��XëBnqá%|�ê\z_ñ�ä�ëBëBívr\ä�ê�á:r�á%ysr�á%ì�á%|ùê\ä�ê\n_ç
|9ç�xDê\àsá#æsá7ê\áBë7ê\ç
r-r�á%ì�y�ç
|sì"á�x�ç
r ê\àsn_ìaê\çXà�ä�è
á



£
	¥·�	�����������c¨ª¸º¹�����K¨����������� ��������� ! t

ø�áBá%|�ä�è�n ä�øvzqá�ë�àsç
n_ëBá�ú�á%è
á%|9n�x'ï5á#à�ä�æMï�ä�|�ê�áBæfê�ç{ísì�á3n_êBð

"$#&%�#(' )+*-,/.10325476(8/9�:;4<2>=@?>AB6(8/9DCE4<?F.�.
GH03I�*�J

�Dè�áB|�ê\ì�nq|�ê\àsá{æsá7ê\á%ë%ê\ç�r:ä�r"á�yÎç�zqzqí¢ê\áBæ�ø�ñ�p
àvç
ì"ê3àsn�ê\ì�x�r�ç � ëBr"ç
ì�ì } ê\ä�zq��K#ä�|sæ�á7ô�ê\á%r�|�ä�zb|vç
nqì"á
ëBä�ísì"áBæ�ø�ñ
ú�x�ç
r#á7ôvä � ysz_á�ú�ê�àsá�àsn_p
àÏz_á%è�áBzbç�x ø�ä�ë��ùp
r"ç
ís|sæ1|váBívê�r�ç
|2r�ä�æsn äÆê\nqç�|�n_|Rê�àsá0ø�á�ä �
ä�r�á�ä¢ð # ëBz_ísì"ê�áBr"nq|spFä�z_p
ç
r�n�ê\à � ï�ä�ì�ê�àsáBr"á%x�ç
r"á�æsá%è�nqì"áBæ ï àsnqë�àîëBzqáBä�|sì�ê\àvá�á7è
á%|ùê9ç�x#ê\àsn_ì
|vç
nqì"á�ä�|sæ1ë%r�ç
ì"ì } ê�ä�z_��ð9ßaàsáBr"á�ä�r�á�ì�á%è�áBr�ä�z�r�áBä�ì�ç�|sì:ê\àsä�ê � ä���á�n_ê�n � yÎç
r�ê�ä�|�ê3ê\ç9ëBzqáBä�|Ïê�àsá
á7è
á%|ùê:nq|�ê\àvnqì�ï�ä¡ñ�ð�ãonqr�ì�ê\z�ñ
ú n_êcï�ä�ì3x�ç
ís|væ�ê�à�ä�ê3ëBz_ísì"ê�áBr"nq|sp�ä�n_æsì�y�ä�r�ê\nqë%zqá�n_æsáB|�ê\n�þ�ë�äÆê\nqç�|�øùñ
á � yvà�ä�ì�n_ì�n_|spcê\àvá�n � yÎç�r"ê�ä�|ùêoëBç � y�ç
|sá%|ùê�ìDç�x�ê\àvá�á%è�áB|�êMLùê\àsá5ê\r\ä�ë���ysr"ç¢ævísëBá%æXø�ñ�ä � n_|sn � í �
n_ç
|sn_ì�nq|vpXysä�r"ê�nqëBz_á�nqì � ísë�àfá�ä�ì"nqáBr ê\çXnqæváB|�ê\n�x�ñ�nq|fä�ë%zqísì�ê\áBr"áBæfá%è
á%|�ê�ê\à�ä�|9nq|fä�|fís|sëBz_ísì"ê�áBr"áBæ
á7è
á%|ùêBðQò¢áBë%ç
|sæsz�ñ
ú�øùñ�r"á � ç�è�n_|spXê�àsá#á%�ÎáBë%ê�ìcç�x�ëBr"ç
ì�ì-ê�ä�z_��ä�|sæf|sç
nqì"á�ú�ï5á � ä¡ñMë%ç � y�ä�r�á3ç
ívr
r"áBì"ísz_ê�ì ê�ç{äXÍfç
|�ê\á � ä�r"zqç�n_r�r�á%ì�y�áBë7ê\n_è�á�ç�xoç
ísraä�øvnqzqn�ê@ñ{ê\ç � ç�æsá%zÎê\àsä�êaëBr"ç
ì�ì } ê\ä�zq��ä�|sæM|sç
n_ì�á�ð
ß'ç0á � ysàsä�ì�n_ì�á�ú�ê\àváBr�á�ä�r�á3ê@ï�ç � ä�n_|fç�ø��"áBë7ê\n_è�áBìcê�ç�ê\àvnqì ê\àsá%ì�nqìQnq|�ï àsnqë�à�ë%zqísì�ê\á%r�nq|vp�nqì-ísì"áBæ
ævn_�ÎáBr�á%|�ê\z_ñ�u

N�O1P<QMR5SUTWV5XZY5P<[5SU\]V�TW^_SHO`Qba�\cV�QdOe\7f�gHY5OeN�hdikjml�[5O1gMO`^ngM\]SUQRâ�|sëBá�ê\àvá�y�ä�r"ê�nqë%zqá�ì"áBz_áBë }
ê\nqç�|�n_ì ëBç � yszqá7ê\á%æPúsê\àsá3æsn_p
n_ê�ìaæsnqì"ë�ä�r"æsáBæfæsísr"nq|sp{ëBz_ísì"ê�áBr"nq|sp{ï nqz_z ø�á:ä�ævæsáBæ�ø�ä�ë��Mnq|�ê�ç
ê\àsá#á%è�áB|�ê�nq|�ç
r"æsáBr ê\çXæsá%ê�áBr � n_|sá3æsá%ê�áBë%ê�ç
rcysä�r\ä � á%ê�áBr"ìBú�ì�ísë�à�ä�ìQr"áBì"yÎç
|vì�á�ä�|sæ9r"áBì�ç }
zqívê�nqç
| � ê\àsn_ìaë�à�ä�yvê�áBr��õð

N�O1P<QMR5SUTWV5X+O
o�O�^ngHTqpcO�V5O�QMQr\7fBN�\cV]gsOutvP3SUw&\ÌßoçXëBç � y�ä�r�á�ê\àsá3æsá7ê\á%ë%ê\ç�r-ysä�r\ä � á%ê�áBr"ì ê�ç
ê\àsá-Ífç�|ùê�á � ä�r"zqçsú�ä�|sæ{ä�ì�ë%áBr�ê�ä�n_|�ê\àsáaä�ëBëBívr\ä�ë7ñ�ç�x�ê�àsá-Ífç
|�ê\á � ä�r�zqç � ë�à�ä�yvê\á%r�x��7ú
ç�|sz_ñ
ê\àsá3ëBz_ísì"ê�áBr"áBæ9ævnqp
n�ê\ìaä�r"á�r�á7ê�ä�n_|sáBæMê\ç{ë�ä�zqëBívz ä�ê�á�r�á%ì�y�ç
|sì�á�ä�|sæ�r�á%ì�ç
z_ívê\n_ç
|Pð

#cì � áB|�ê\n_ç
|sáBæ�nq|�ê\àvá�ysr"á%è�nqç
ívì�ë�à�ä�yvê\á%rBú�ø�ç�ê�à2ÍR�sx�ä�|sæ1Íyxnzfysàsç�ê�ç � ísz�ê\nqyvzqnqá%rQê�ísøÎá%ì
ä�r�á�ä�� á%ë%ê�áBæ�ø�ñ�ì�á7è
áBr�ä�z ê@ñ¢y�áBìcç�xDë%r�ç
ì"ì } ê\ä�zq��ø�á%ê@ï5áBá%|�ê\àsá#ë�à�ä�|v|sáBz_ìBð � r�ç�ì�ì } ê�ä�z_��ë�ä�ívì�áBæ9øùñ
yvàsç�ê\ç�|sì�ø�áBn_|sp � n_ì } ævnqr�á%ë%ê�áBæ�ê\çfä�|�nq|së%ç
r�r"áBë%ê#ysn®ô¢áBzDï àsn_zqì"ê#ysr"ç
y�ä�p
ä�ê\n_|spMnq|�ê\àsáXp
zqä�ì�ì�x�ä�ë%á
ç�xoê�àsá|{bÍfßaì nqì�ê�àsá � ç�ì"ê nq|�ê�r�ísì"n_è
á3ä�ì�x�ä�raä�ì�ê�àsá#Íf����â3ò0æsá7ê\áBë7ê\ç
r"ì-ä�r�á�ë%ç
|sëBá%r�|sá%æPð�ò¢ísë�à
}�~c�W�d�W���������5�s�-���H���
�n���&���(�(�����H�7�H���s�(���1�����W�H�]�c�|�E�-�����H�H�����M���������(�� >¡b¢£�¥¤M�W�H�c���U�¥��¦��3�����¥���������H�$���U�¥�W��§

�H�¨�s�-�1���� ©�¥�H�n�-���E�������H���¥�W�U�(�E�H���s�(���5§s�H�����$�(�W�d�W��ª«���¥���
¬ b-®s¯�°�±³²



£
	¥·�	�����������c¨ª¸º¹�����K¨����������� ��������� ´ û

1

10

10
µ 2

10
µ 3

Plane
0
¶

10
µ

20
·

30
¸

40
¹

50
º

60
»

S
tr

ip

0
¶2
4
¹6»
8
¼10

12
µ14

16
µ18

20
·22

24
·UNCLUSTEREDUNCLUSTERED

1

10

10
µ 2

10
µ 3

Plane
0
¶

10
µ

20
·

30
¸

40
¹

50
º

60
»

S
tr

ip

0
¶2
4
¹6»
8
¼10

12
µ14

16
µ18

20
·22

24
·CLUSTEREDCLUSTERED

ãonqp
ísr"áQý¢ð_���
u�{�zqç�ê\ìbì�àsç¡ï nq|vp�ê\àváQá%|sáBr"p�ñXæsáBy�ç
ì�n�ê\á%æ�nq|Xá�ä�ë�à0ëBá%zqz�ç�x ê�àsá-æsá%ê�áBë%ê�ç
r � ï n_ê�à�ì�ê\r�n_y
á%|sæsì x�r�ç � ê\àsá3ì�ä � á�ë%áBz_z ì�í �X� á%æ��5x�r�ç � ä�z_z � ísç�|sìax�ç
ís|sæMnq|Mr"ís|½z
û ! � ! �W¾ ðCû
ö3á7~3¶�ë��7ðbâ�|
ê�àsá�zqá%x�êBú5ø�á%x�ç�r�áMëBz_ísì"ê�áBr�n_|sp�ä�|sæFç
|�ê\àsá�r�n_p
à�êXä�x�ê\á%r�ëBzqívì"ê\á%r�n_|spsðFßaàsáMæsnqp
n�ê\ì�r"á � ç�è�áBæ°øùñ
ê�àsá#ëBzqívì"ê\á%r�n_|spXä�zqp
ç�r�n_ê�à � ä�r�á#ä�ê"ê\r"nqøsívê�áBæ�ê\ç{ë%r�ç
ì"ì } ê\ä�zq�0ä�|sæM|sç
n_ì�á�ðF�-ç�ê\á3àsç¡ï � ísë�àfç�xoê�àsá
ì�ê\r"ísë%ê�ísr�á-nq|�ê�àsáaëBá%|ùê�r\ä�z�r"áBp
n_ç
|�r"á � ä�nq|sìoê\àsá ì\ä � á�ø�á%x�ç�r�á ä�|sæXä�x�ê�áBr�ë%zqísì�ê\áBr"nq|sp } nq|sæsn_ë�ä�ê�nq|sp
ê�à�ä�ê ê\àvá�ä�zqp
ç
r"n_ê�à � nqìaáb�Xë%nqáB|�êQnq|M��á%áBysn_|spXp
ç¢ç�æ�àsn�ê\ìBð

ì"ç } ëBä�zqz_áBæ�ç
yvê�nqëBä�z�ëBr"ç
ì�ì } ê�ä�zq��ëBä�|Rz_á�ä�æ�ê\çMê\àvá�æsá7ê\á%ë%ê\n_ç
|�ç�xaä�|Rä�ø�ç¡è
á{ê\àsr"áBì�àvç
zqæRë�à�ä�r�p�á�n_|
ê�àsá:n_|sëBç�r�r�á%ë%ê-ë�à�ä�|v|sáBz²ú�yvr�ç�æsísëBn_|sp�ä�p
àsç�ì"ê-àsn_ê-n_|�ê�àsá�ævá%ê\á%ë%ê�ç
rBð�ßaàvá:á%�ÎáBë7ê\ìQç�x�ê�àsnqì ëBr"ç
ì�ì }
ê\ä�zq��ä�r"á�è�áBr"ñÏ|sç�ê�nqëBáBä�øsz_á�nq|�ê\àsá�æsá%ê�áBë%ê�ç
rBð�ßaàvá � ä�ysysnq|vp9ç�x ì"ëBnq|�ê�nqzqzqä�ê\ç�r�ì"ê\r"nqysì�ê\çk{bÍfß
ë�àsä�|s|sá%zqìs¿ ´ ûÁÀPnqì�ì"ísë�àMê\à�ä�ê�ëBr"ç
ì�ì } ê�ä�zq�{x�r�ç � zqn_p
à�ê�yvr�ç�æsísëBá%æMøùñ0ä:ø�á�ä � y�ä�r�ê\nqë%zqáQnq|�ê\á%r\ä�ë7ê\nq|vp
n_|fê�àsá�ë%áB|�ê\r�ä�z'r�áBp�nqç
|�ç�x�äXysz ä�|sá � ä�|sn�x�áBì�ê\ì n_ê�ì�áBz�xDä�ìcp
àsç�ì"êQàsn_ê�ì-n_|�ê�àsá:ç�ívê\á%rQì�ê\r�n_ysì-ç�x�ê�àsá
yvz ä�|sá�ð�ã�nqp
ívr�á�ý¢ð�� ¾ ì"àsç¡ï ì�äfø�á�ä � � ísç
|Rï n�ê\à�ê\àsá�ä�ì�ì"ç¢ë%n ä�ê�áBæ1ë%r�ç
ì"ì�ê\ä�zq��ð�âcè
á%r�z ä�ysysnq|vp
� ä�|�ñ�ì�ísë�à�á7è
á%|ùê�ì�ç
|fê�àsá:ì�ä � á�ysz_ç�êQì�áBr�è
á%ì�ê\ç�á � yvà�ä�ì�n_ì�á3ê\àsá�r�á%p
nqç
|vìQç�x�ê\àsá�æsá%ê�áBë%ê�ç
r�n_|
ï àvnqë�à�ë%r�ç
ì"ì } ê\ä�zq�cç¢ë%ëBísr"ì � ãonqp
ísr"á5ý¢ð_�����7ð'ßaàsnqì'y�ä�ê"ê\á%r�|:ç�xsëBr"ç
ì�ì'ê�ä�z_��nqì ísì"áBæ�n_|#ê�àsábëBzqívì"ê\á%r�n_|sp
ä�zqp
ç
r"n_ê�à � ï àsáBr"á�àsn_ê�ìcn_|9ê\àsá:ëBáB|�ê�r\ä�zDr"áBp
n_ç
|�ç�xbä�ysz ä�|vá�ä�r�á�r�á%p�ä�r�æváBæ�ï n_ê�à�zqá%ì�ì�ì"ísì�ysn_ëBn_ç
|
ê�à�ä�|Mê\àsç�ì�á3|sá�ä�r ê�àsá3áBæsp�áBìBðWµRá#|vç�ïéæsnqì"ëBísì"ì-ê�àsá#ä�zqp�ç
r�n�ê\à � ð

ßaàsá�ë%zqísì�ê\á%r�nq|vp{ä�zqp
ç�r�n_ê�à � ø�áBp
n_|sì�ø�ñ�ëBç
|sì"nqæsá%r�n_|sp�ä�z_zÎç
øvì�áBr�è
á%æfàsn�ê\ì5nq|�ê�àsá�æsá7ê\áBë7ê\ç
r%ð9#
àvn_êan_ì�æsá7þ�|sáBæfä�ì�á%n_ê�àsáBraä�ævç
ísøsz_á�ç
r�ì"nq|sp�zqá } áB|sæváBæ�r�áBä�æsç
í¢êax�r�ç � ä�ì�ë%nq|�ê\n_zqzqä�ê\ç
rWì�ê\r�n_yPðW�Wä�ë�à
àvn_êQnq|fê�àsá�æsá7ê\á%ë%ê\ç�rcnqìQä�ï�ä�r�æsá%æ�ä½ÂCëBä�r�r"ç�êMÃ�r�ä�ê\n_|spsð � ä�r�r"ç�ê\ìcä�r�á:ä�ï�ä�r"æsáBæ�ø�ñMê\àvá:x�ç
zqz_ç¡ï nq|sp
ë%r�n�ê\áBr"n ävúsä�|sæMì�í �X� áBæPúsê�ç{þs|sæ9ä�r�ä�ê\n_|sp�x�ç
raá�ä�ë�à�æsn_p
n_êBu

j�V�Ok^ÄP�SUSH\<grf�\7S£[5\cR5Å>w�O½O`V�[5O`[ÆY�T&gsQnÇ�ßaàsá � ä�ysysnq|vpQç�xvë�à�ä�|s|váBzqìonqì ì�ívë�à:ê\à�äÆê�ë%r�ç
ì"ìoê�ä�zq�
x�r�ç � ä�ì"nq|sp
z_á�ë�àsä�|s|sá%z�ï�ç�íszqæ�ø�á�ís|vzqnq��áBz�ñ�ê\ç0ysr"ç¢ævísëBá�ä�p
àsç
ì�ê�æsç
ívøszqá } áB|væsáBæ�àsn�ê�n_|



£
	¥·�	�����������c¨ª¸º¹�����K¨����������� ��������� ´ �

ä�|sç�ê�àsáBr�ë�à�ä�|s|sá%z)ðÆÈ-ç�ï5á%è�áBr0ï n�ê\à � ä�|�ñ�àsn�ê\ìXnq|�ê\àsáfæsá%ê�áBë%ê�ç
r�n�êXnqìXyÎç
ì"ì�n_øszqá�x�ç
r�ä
p
àsç
ì�ê æsç
ísøsz_á } áB|sæsá%æMàsn_ê5ê\ç�ø�á�x�ç
r � áBæ�x�r"ç � ê�àsá�ë%ç
nq|së%nqæsá%|sëBá�ç�xoë%r�ç
ì"ì } ê�ä�z_�Xx�r"ç � ê@ï5ç
ì�áBysä�r\ä�ê�á ë�à�ä�|s|sá%zqì%ð�ßaàsáBr"á%x�ç
r"á�ú�ä�æsç
ísøsz_á } áB|sæsá%æ�r"á�ä�ævç
ívêWç�x ä�àsn_êWævç¢á%ì�|sç�êWp
í�ä�r\ä�|�ê\á%á
ê\àsá àsn�ê�ê\ç3øÎá/Â�r�áBä�z�Ã�ðoµRáaê\àsá%r�á7x�ç
r�á-ä�ï�ä�r�æXç
|sz_ñ�ä�ì�nq|vp
zqá�ëBä�r�r"ç�ê�ê\ç3àsn�ê\ì�ç
|�ê�àsá ø�ä�ì�n_ì�ç�x
æsç
ísøsz_á } áB|sæsá%æs|sá%ì�ì � á�ä�|vnq|sp�ê\àsä�ê5ä3x�ísr�ê\àsá%rWë�ä�r"r�ç�ê � ísì�ê�ø�á p�ä�n_|sáBæ{x�ç
rWæsç
ísøvzqá áB|sæváBæ
àsn_ê�ì ê�ç{øÎá3ëBzqä�ì�ì"áBæfä�ì p
ç
z_æsáB|Pð

É½T&gsQÊgHY�P`gËP3SHOyTWV�gsY�Ok^ÄO�VcgMSUP3w$Ì;Q�gsSUT�a>QÍP<V>[ÏÎ>SUQbgmÐua>w�P<V5O�QrX7P<T�V�g¥ÑÒ\Ó^ÄP3SHSH\7gsQnÇ�ßaàsn_ì
r�ábÔsáBë%ê�ì�ê�àsá{y�ä�ê�ê�áBr"|Rç�x5ëBr"ç
ì�ì�ê�ä�z_� � n_á�ð � ç
ì"ê�z_ñ�ä�ê�ê\àsá{á%æsp
áBì#ç�xbê\àsá{æsá7ê\á%ë%ê\ç�r��7ðXßaàsn_ì
r�ísz_á#n_ì y�ä�r"ê�nqë%ísz ä�r"z_ñ�n � yÎç�r"ê�ä�|ùê�x�ç
r zqç¡ïÌá%|sáBr"p�ñMá%è�áB|�ê\ì%ð�Õ ç¡ïéáB|sá%r�p�ñ�á%è�áB|�ê\ìQysr�ç�æsísë%á
ì � ä�zqzP|ùí � øÎá%r�ì-ç�xDàsn�ê\ì � ê@ñ¢yvnqë�ä�zqz_ñ�zqá%ì�ì ê\à�ä�|��¡û�� � ä��ùnq|vp{ê�àsá3|sáBn_p
àùøÎç�ísr�n_|sp } àvn_êar"íszqá%ì
zqáBì"ì�z_nq��áBz_ñ9ê\çfä�æsæÏëBä�r�r"ç�ê\ì � á%ì�y�áBë%n ä�z_z_ñ�ì"nq|së%áXê�àsá�z_ç¡ï ì�ë%nq|�ê\n_zqzqä�ê\n_ç
|�zqn_p
à�ê � ç�r�á{ç�x�ê\á%|
p
n_è�áBì�r"nqì"áQê\ç�ì�n_|sp
zqá-áB|væsáBæ�àsn�ê\ì\�7ðDßaàsn_ì�r"íszqá-nqìbr�á%ì"ê\r"nqë7ê\áBæ0ê�ç�ê�àsáQx�r"ç
|�ê�ç�xPê�àsácævá%ê\á%ë%ê�ç
r
ì�nq|vëBá{n_ê�n_ì3ä�n � áBæ�äÆê�ê\àsá%ì�áXzqç¡ï<á%|sáBr"p�ñ�á7è
áB|�ê�ìBðÖÈQnqp�àsáBr�á%|sáBr"p�ñ�á%è�áB|�ê\ì#ï àsnqë�à�y�áB|sá }
ê\r\äÆê\á�æsá%áBy�áBr-nq|�ê\ç�ê�àsá�æsá%ê�áBë7ê\ç
r ë�ä�|fysr"ç¢ævísëBá�r"á�ä�z àsn�ê\ì�ç�ívê\ì"nqæsá3ç�x ê\àvá#ë%áB|�ê\r�ä�z r�á%p
nqç�|
zqá�ä�æsnq|sp0ê�ç�ëBr"ç
ì�ì�ê�ä�zq��nq|�ê\àvá�ëBáB|�ê�r\ä�z�ì�ê\r�n_y�ë�à�ä�|s|váBzqì%ð�ßaàsn_ì�r�ísz_á�æsç¢á%ìBú àsç¡ï5á%è�áBr#ì"ê\n_zqz
áB|sì"ísr�á:ê�à�ä�ê ê\àvá:á�ä�r�z_ñ0yÎç
r�ê\n_ç
|fç�xDàsn_p
à9á%|sáBr"p�ñ�á%è
á%|�ê\ì�n_ì � ç
r"á�z_nq��á%z_ñ�ê\ç�ø�á#p
ç
zqæváB| }
ysr�ç�æsísë%nq|sp�ä�|0nq|sn�ê\nqä�zs|ùísëBz_áBísì�ä�øÎç�ívê�ï àsn_ë�à�ê\àvácr�á � ä�nq|sæsá%r�ç�x ê\àsá�á7è
á%|ùê�nqì�ë%zqísì�ê\á%r�áBæ ð

×ESUT&O`V�[�w&Ø�V5O`T&X]Y�Å�\]R�SUQ�O1P<^ÁYÙP3[>[Ù\]V5Ok^ÄP3SHSH\7gÄÇ���x�äóàvn_ê�àsä�ì�äº|sáBn_p
àùøÎç�ísr�n_|sp÷æsç
ísøvzqá }
áB|sæsá%æ9àsn�êaê\àsá%|9ä�ëBä�r�r"ç�ê-nqì ä�ï�ä�r�æsá%æPð

È-n_ê�ì-ï n�ê\àfä�êcz_á�ä�ì�ê ê@ï�ç0ëBä�r�r"ç�ê\ìQä�r"á#æváBì�n_p
|�ä�ê�áBæ9ä�ìcp
ç�zqæsá%|fàsn�ê\ì-ä�|sæ9ä�ëBë%áByvê�áBæ�ø�ñMê\àvá�ë%zqísì }
ê�áBr"nq|spXä�z_p
ç
r�n�ê\à � ð'ßaàsá#ä¡ï�ä�r"æsnq|sp{ç�x'ëBä�r�r"ç�ê\ìan_ìaì�ísë�àMê\à�äÆêaê\àsá%ì�á3p
ç
z_æsáB|Màsn�ê\ì�x�ç
r � ê�àsá�ëBç
r"á
ç�x�ê\àvá#á7è
á%|ùêBð

ßaàsáMä�z_p
ç
r"n_ê\à � ysr�ç�ëBá%áBæsì�ø�ñÏx�ívr"ê\àváBr�æsá7þ�|snq|vp�ì�nqz�è
á%r:àsn�ê\ìBðRò¢n_z_è�áBr�àsn�ê\ì:ä�r�á�ê�àsç
ì"á�àsn_ê�ì
ï àvnqë�àÏë%zqç
ì"áBz�ñ�|sáBn_p
àùøÎç
ívr#p�ç
zqæsá%|Ràvn_ê\ì%ð�# ê\àvnqr�æ�ì"ê\ä�p
á{ê\àsá%|Ïæsá7þ�|sá%ì:øsr"ç
| � áXàsn�ê\ì#ä�ì3ê\àsç
ì"á
|váBnqp�à�ø�ç
ísr"nq|sp�ì"nqz�è
áBrcàsn_ê�ìBð!#cz_z�p
ç
z_æsáB| ú ì�n_z_è�áBr�ä�|væ�øvr�ç
| � á�àsn_ê�ì�ä�r"á:ê\àsá%|�ä�ëBë%áByvê�áBæRä�ì�r�áBä�z)ú
ï n�ê\à�ê\àsá{r"á � ä�nq|sæváBr3ä�ê"ê\r�n_øsívê�áBæ�ê\ç�áBn�ê\àsá%r�ëBr�ç�ì�ì } ê�ä�z_��ç
r3|sç
n_ì�á�ðXßaàùísì�ä�ì3ç
|sá{ysr"ç¢ë%áBá%æsì#ê�ç
n_æsáB|�ê�n_x�ñ9ê�àsá{ì�n_z_è
á%r3ä�|sæ�øsr"ç
| � á{àsn�ê\ì%úPê\àsáXä�ë%ëBáBy¢ê\áBæRàsn_ê�ì�p
r�ç¡ï<ä�r�ç�ís|sæ�ê\àsá{p
ç�zqæsá%|�ë%ç
r�á�ç�r



£
	¥·�	�����������c¨ª¸º¹�����K¨����������� ��������� ´ ¾

ãonqp
ísr"á�ý�ð_� ¾ u�# � ísç
|°nq|�ê\àsá � ä�z ��á7ê�ðÚ{�r�n_ç
r�ê\çRëBzqívì"ê\á%r�n_|sp � ê\ç
y��Xä�|væ÷ä�x�ê\á%r{ëBzqívì"ê\á%r�n_|sp
� øÎç�ê�ê\ç � �õðÖÈ-n_ê�ì�nq|�ëBr\äÆê\á � á%r�ç�ä�r�á{r�á%ysr�á%ì�áB|�ê�áBæ1ø�ñ�ëBn_r�ë%zqáBì%ú àsn_ê�ì#n_|�ëBr\äÆê\áXç
|sáXä�r�á{ë%r�ç
ì"ì�áBì%ð
~Wá%r"ê�nqë�ä�z�ä�|sæ�àsç
r"n � ç
|�ê�ä�zDy�ç
ì"n_ê\n_ç
|sìcä�r�á�ì"àsç¡ï |Ïç
|�ì�á%y�ä�r�ä�ê\á{äÆô¢á%ìBð�ßaàsá{ø�á�ä � á%|�ê\áBr"ì�x�r�ç �
ê�àsá3zqá7x�ê�ð

ê�àsá:á7è
á%|ùêBðcã�ç
r ê\àvá:ysísr"yÎç�ì�áBìQç�x�ë%zqísì�ê\áBr"nq|spvú�ë%zqç
ì"á�|váBnqp�à�ø�ç
ísr"ìcä�r�á:ævá%þ�|sá%æ�ä�ìcä�àsn�êQn_|9ç
|vá
ç�x�ê\àvá#á%nqp
à�ê ì"ísr�r"ç
ís|sæsn_|sp{ì"ê�r�nqyvì-ç�xoê�àsá3ì\ä � á�ç
r�n_áB|�ê�äÆê\nqç�|Pð

ß'çXyvr�ç�æsísëBá#ä�ÿùí�ä�|�ê\n�ê�ä�ê�n_è�á�nqæsáBä�ç�xoê�àsá�á%�ÎáBë7ê-ç�xoê�àsá3ëBz_ísì"ê�áBr�n_|sp{ä�z_p
ç
r�n�ê\à � ï5á3ì�àsç¡ïln_|
þsp
ísr�á�ý¢ð��sÛ�ê\àvá#r"áBì"yÎç
|vì�á#ì�àsn�x�ê©Ü�Ý�Þ`ßáàHâ�æsá7þ�|sá%æ�ä�ì

Ü Ý-Þ`ßáàHâäã Ü/å�æ¥çÄèêé�ëEìíÜ�çÄèêé�ë
Ü å`æ¥çÄèêé�ë � ý¢ð ! �

ï àváBr�ávÜ/å`æ�ç
èêé�ëWnqì�ê\àvá � á�ä�|fr"áBì�y�ç
|sì"á�ëBä�zqë%ísz äÆê\áBæMísì"nq|spXä�z_zPç
øsì"áBr�è
áBæfàsn_ê�ì-ä�|sæ½Ü�ç
èêé�ë�nqì�ê�àsá
� á�ä�|�r�á%ì�y�ç
|sì"ácë�ä�zqëBívz ä�ê�áBæXísì�n_|sp:ç
|vz_ñ�ê�àsç
ì�á-àsn�ê\ìWê\à�ä�êbì"ísr"è�n_è�á�ëBz_ísì"ê�áBr"nq|spsð�ã�ç
rWá�ä�ë�à0á7è
á%|ùêBú
ê�àsá�r"áBì�y�ç
|sì"á�nqìoæsá%þs|sáBæ�ì"n � ysz_ñ3ä�ìoê\àvá�ì�í �X� ä�ê\n_ç
|�ç�xsê\àsá5ë�ä�z_nqøsr�ä�ê\á%æ¶#c� � ëBç
ís|�ê�ìDç
øsì"áBr"è�áBæ
n_|�ê\àsá�ævá%ê\á%ë%ê�ç
rBð�ßaàsá � áBä�|�r�á%ì�y�ç
|sì�á�n_ì�ì�n � yvz_ñ�ê\àsá � á�ä�|�ç�xWê\àsá�r"áBì�y�ç
|sì"á{æsnqì�ê\r�n_øsívê�nqç
|sì
ç�xcä�zqzbá%è
á%|�ê\ìXä�ê{ä9ysä�r"ê�nqëBívz ä�r�áB|sá%r�p�ñ1ä�|sæ2nqì�ë�ä�z_ëBíszqä�ê\á%æ1ísì"nq|sp�ê�àsá � á%ê\àvç¢æ2æsá%ì�ë%r�nqø�áBæ�n_|
ì"áBë7ê\nqç�|�ý¢ð ! ð5µRá3ì�á%á�ê\àsä�êBÜ�Ý�Þ`ßáàHâ�æsn�� á%r�ì ø�á%ê@ï5áBáB|�ysä�r"ê�nqëBz_á�ê@ñ�yÎá%ìBúÎä�|sæ�à�ä�ìQä � nq|sn � í � ç�x
ýnî x�ç�r � ívç
|sìBðQßaàsnqì�ýÄî nqì-ëBç � y�ä�r�ä�øsz_á3ê�ç0ë�à�ä�r"p
á�ê�à�ä�ê�ä�ysy�á�ä�r"ìQx�r�ç � ëBr�ç�ì�ì } ê�ä�z_�Mnq|�Í��sx
¿ ! �dÀ²ð�ã�ç
r ysr"ç�ê\ç�|sì©Ü�Ý�Þ`ßáàHâ�n_ì-ë%ç
|sì�ê�ä�|�êcä�ëBr"ç
ì�ì ê\àsá � ç � á%|�ê\í � r�ä�|sp
á#ä�ê#�¡ûÄî�ú�àsç¡ï5á%è�áBrQx�ç�r
yvnqç
|sì3ê\àvá�è�ä�zqíváXævr�ç
ysì#ê\ç ´ î x�r�ç � ä�|Ïn_|sn_ê�n ä�z�è�ä�z_ísá{ç�x � ç
r�á�ê�à�ä�|i� ¾ î0ð�ßaàsá�z_zqísì�ê\áBr"nq|sp



£
	¥·�	�����������c¨ª¸º¹�����K¨����������� ��������� ´ Û

Kinetic Energy / GeV  
0 0.5 1 1.5 2 2.5 3 3.5 4

F
ra

ct
io

n
al

 R
es

p
o

n
se

 S
h

if
t

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2
PION DataPION Data

Kinetic Energy / GeV  
0 0.5 1 1.5 2 2.5 3 3.5 4

F
ra

ct
io

n
al

 R
es

p
o

n
se

 S
h

if
t

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2
MUON DataMUON Data

Kinetic Energy / GeV  
0 0.5 1 1.5 2

ï
2.5 3 3.5 4

F
ra

ct
io

n
al

 R
es

p
o

n
se

 S
h

if
t

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2
Proton DataProton Data

ãonqp
ísr"á�ý¢ð_�MÛvuÊð áBì"yÎç�|sì�á�ì�àsn�x�ê�ú>Ü�Ý�Þ`ßáàHâ'úoyvr�ç�æsísëBá%æ1ø�ñ�ä�ysysz�ñ�nq|spMê\àsáXëBz_ísì"ê�áBr"nq|spfä�zqp�ç
r�n�ê\à � ð
�@æváB|�ê\n�þ�ë�ä�ê�nqç
|óç�x#y�ä�r"ê\n_ëBz_áfê@ñ�yÎá�n_ì0ë�ä�r"r�n_áBæóç
ívêMä�ëBëBç�r�æsn_|sp1ê\ç � á%ê\àvç¢æ÷æsá%ì�ë%r�nqø�áBæón_|÷ì�áBë }
ê�nqç
|fý¢ð¨zsð ¾ ä�|sæ�nqìaø�ä�ì"áBæ�ç
|Mê\àsá3ëBz_ísì"ê�áBr"áBæ�àsn_ê�ì x�ç�raøÎç�ê�à_Ü å`æ¥çÄèêé�ë ä�|væ½Ü çÄèêé�ë ê�ç{áB|sì"ísr�á3ê\à�äÆê
ê�àsá3ì\ä � á3á%è�áB|�êcì"á%ê�ìcä�r"á3ísì�á%æ�ê�ç�ëBä�zqë%ísz ä�ê�á�ø�ç�ê\àMr�á%ì�y�ç
|sì"áBìBð

ä�zqp
ç
r"n_ê�à � ê�àsáBr"á%x�ç
r"ábyvr�ç�æsísëBá%ìDä3½ À7¿ ¼nñ ¾qò�À ì"àsn_x�ê'ç�x¢ísy�ê�ç ¾ î � ä�|væ � ç
r�ábä�ê è�áBr"ñ#z_ç�ïRáB|váBr�p�nqáBì\�
ø�á%ê@ï5áBá%|1ysn_ç
|sì#ä�|sæ�ysr"ç�ê\ç
|vìBú ê\àsá{ì�n � á{ç�xbê\àsn_ì�r�á%z ä�ê�n_è
á�ì"àsn_x�ê3è�ä�r"nqáBì�ï n�ê\à�áB|váBr�p�ñ�ï n_ê\à�ê�àsá
ê@ï5ç�ysä�r"ê�nqëBz_ácê@ñ�yÎá%ìQàsä¡è�n_|sp�ê\àsá3ì\ä � á3r�á%ì�y�ç
|sì"á�ì"àsn_x�ê-ä�ê ¾ ö3á7~�ð

ßaàsá�ëBzqívì"ê\á%r�n_|sp�ysr"ç¢ë%áBì"ì�nqì-yÎá%r"x�ç
r � á%æ9ø�ç�ê\à�ê\ç�áB|�ä�øvzqá�äXëBç � y�ä�r"nqì"ç
|fç�x�æ�ä�ê\äXï n_ê�àfê�àsá
Í�ç
|�ê\á � ä�r"zqç � ï àsnqë�à÷àsä�ì0|sç1ë%r�ç
ì"ì } ê�ä�z_�v�Xä�|sæºê�ç � ä���á9n�ê0áBä�ì�n_áBr�ê�ç1ì�á%y�ä�r�ä�ê\á�yvnqç
|÷ä�|sæ
� ísç
|Má%è�áB|�ê\ì%ð5µRá#ëBä�|Mì�n � ysz�ñ�ívì�á3ê\àsá�è�ä�z_ísá|Ü å`æ¥çÄèêé�ë ê\ç{ysr�ç�æsísë%á�ê\àsá�Íf���câ#ò�ë�ä�zqnqøvr\ä�ê�nqç
|
ë%ç
|sì�ê�ä�|�ê\ì%ú�ä�|væÏÜ çÄèêé�ë x�ç�r:ê\àsáfÍfç�|ùê�á � ä�r�z_ç�ëBç � y�ä�r"nqì�ç�|PðÏßaàsáMá7� á%ë%ê\ì{ç�x-ê\àvá�ëBzqívì"ê\á%r�n_|sp
ä�zqp
ç
r"n_ê�à � ç
| ê\àsáÏÍfç
|�ê�á � ä�r"zqç�ï nqz_z�øÎá�æsn_ì�ëBívì�ì�á%ælnq| � à�ä�yvê�áBr½xFï àsá%r�á�ï�áRì�àsç¡ï ê�àsá
ë%ç � y�ä�r�n_ì�ç
|�ï n�ê\àMæ�ä�ê\ävð

"$#&%�#�ó ô©2�*�2�C�036�?�8

ßaàvá�ì�á%zqá%ë%ê\n_ç
|�ê\á%ë�às|snqÿùísá�ä�n � ì�ê\ç�ysr"ç¢æsívëBá�äMyvísr�áXì\ä � ysz_áXç�x�ysn_ç
|sì%ð���ê�nqì3ä�ë%ëBá%yvê\á%æÏê\à�äÆê
á��XëBnqá%|së%ñ � ä�ñ0ì�í¢� á%rQäÆê-ê�àsá3á7ô¢y�áB|sì"á�ç�xoysísr"n_ê@ñ�ðbßaàvá�ysn_ç
|�ì�á%zqá%ë%ê\n_ç
|Mê\áBë�àv|snqÿùísá � ä���áBì ísì"á
ç�x�ê\àváXx�ä�ë7ê�ê�à�ä�ê#ø�á�ä � � ívç
|sì#ä�ê3ê\àsáXø�á�ä � á%|sáBr"p�ñ�ï nqzqz�øÎá{ëBz_ç
ì�á{ê\ç � nq|sn � í � nqç
|sn_ì�n_|spsð
ßaàùísì%ú�ä�ì � ísç
|sì�y�ä�ì�ì�ê\àsr"ç
ísp
àºê�àsá�æsá7ê\áBë7ê\ç
r%ú-ê�àsá�ç
øvì�áBr�è
á%æîr"áBì�y�ç
|sì"á�ï nqz_z-ø�á�ë%ç
|sì"ê\ä�|�ê
ä�zqç
|sp�ê\àsá�z_áB|sp�ê\à�ç�x ê�àsá � ísç�|õÃ�ì�ê�r\ä�ë�� � ï n�ê\àMä:ì � ä�zqz�r�nqì"á�ä�ê5ê\àsácè�áBr�ñ�áB|sæ��7ðWã�ísr"ê�àsáBr � ç�r�á�ú
ê�àsá�nqç
|sn_ì\ä�ê�nqç
|°ï nqzqzcysr�ç�æsísë%áÏä2ï�á%zqz�æsá7þ�|sá%æéê\r�ä�ë�� } zqn_��á�á7è
áB|�êBð �@|éë%ç
|�ê\r\ä�ì"ê�úcysnqç
|vìMï n_zqz
yvr�ç�ëBáBá%æXê�àsr�ç�ísp
à�ê\àsáaævá%ê\á%ë%ê�ç
rBú�z_ç
ì�n_|sp�áB|sá%r�p�ñ:ø�ñ�nqç
|vnqì\äÆê\nqç�|Pú�øvívê�ï n_ê�à{ä�|{á%è
á%|�ê\í�ä�z�|ùísë%zqá�ä�r



£
	¥·�	�����������c¨ª¸º¹�����K¨����������� ��������� ´ z

n_|�ê\áBr�ä�ë%ê�nqç
| ðéßaàsá�n_|�ê\áBr�ä�ë%ê�nqç
|°zqá%|sp�ê\à°ç�x3nqr"ç
|in_ì9�sÛ¢�
ðCtUö3÷Áø�ù£ú � æsá%|sì�n�ê@ñ ! ð ´
! ö�÷nø¥ù£û��½¿�ý�ûÁÀ)ú
r"áBì"ísz_ê�nq|sp{nq|�ä�|�nq|�ê�áBr\ä�ë%ê\n_ç
|Mzqá%|sp�ê\àMç�x�ì�á7è
áBr�ä�z ysz ä�|sáBì ç�x � ä�z ��á7ê�ð���ê-nqì�ê�à�ívìQáõôvy�áBë7ê\á%æ9ê\à�äÆê
äfysnqç
|�ï nqz_zbyvr�ç�æsísëBá � n_|sn � í � nqç�|snqì�ä�ê\n_ç
|�x�ç�r#ê�àsá�þ�r"ì"ê�ysä�r"ê:ç�xan_ê�ì�ê�r\ä�ë���ú�x�ç
z_zqç¡ï5áBæÏø�ñÏä
àsä�æsr�ç�|snqë5ë�ä�ì"ë�ä�æsá äÆx�ê\áBr�äcì�á%p � áB|�êDç�x�ê�àsá�á7è
áB|�ê�ê@ñ�ysn�þ�áBæ�ø�ñ#ê\àsá�|ùísë%zqáBä�r�n_|ùê�áBr�ä�ë%ê�nqç
|�zqáB|vp�ê\àPð

Ífísç�|sì�ä�r"á-ê�àsáBr"á%x�ç
r"áQn_æsáB|�ê�n_þ�ä�øvzqá ø�ñ�r"áBp
ívz ä�r%ú
ê\r\ä�ë��Xz_nq��á-á7è
á%|ùê�ìBúvï àvnqzqì�ê�yvnqç
|sìbä�r"á-ê�r\ä�ë��
z_nq��á-x�ç
r�ê�àsáQþ�r"ì"ê5yÎç�r"ê\n_ç
|Xç�xPê\àváQá7è
áB|�ê�ï n�ê\à � ç
r"á æsnqì�ê\r�n_øsívê�áBæ�àvn_ê\ìbnq|{ê\àváQzqä�ê�ê�áBrWy�ä�r�ê�ú¢ä�x�ê\á%r
ä{|ùísëBz_á�ä�ran_|�ê\áBr�ä�ë%ê�nqç
|Mà�ä�ì-ç�ëBë%ísr�r"áBæPð

� zqáBä�r�z�ñ
úÎä�ìcê�àsá:ë�àsç�ì�áB|�á%|sáBr"p�ñ�ç�x�ê�àsá�ø�á�ä � ysn_ç
|sìQnqìcæváBëBr"á�ä�ì"áBæPúPê�àsá�n_ç
|snqì�ä�ê\n_ç
|�r\ä�|sp�á
ï n_zqz ä�z_ì�çXæsáBë%r�áBä�ì�á�ís|�ê\nqz n�ê-nqì ì�n_p
|sn_þsë�ä�|�ê\z�ñ�ø�áBzqç¡ïîê\àsá#|ùísëBz_á�ä�r-nq|�ê\á%r\ä�ë7ê\n_ç
|fz_áB|sp�ê\àPð�#cì ê\àsn_ì
àsä�ysy�áB|sì�ê�àsá9yvnqç
|°ì�áBz_áBë7ê\nqç�|ºáb�XëBn_áB|së7ñ°ï n_zqzaæsá%ëBr"á�ä�ì"á�úQä�z_ê�àsç
ísp
àFê\àsáfysísr"n_ê@ñ�ï nqz_zar�á � ä�n_|
� ç
r"á�ë%ç
|sì"ê\ä�|�êBü�ï n�ê\à9ä�øsnqä�ì-ê�ç¡ï�ä�r"æsìQê�àsç
ì"á�ysnqç�|sì-ê�à�ä�êQà�ä�è
á�áBä�r�z�ñM|ùísëBz_á�ä�r-nq|�ê\á%r\ä�ë7ê\n_ç
|sìBð
ßaàvá�zqç¡ï<áB|sá%r�p�ñ�ì�ä � yvzqá�ç�x�ysnqç
|vì � ä�ñ�ê\àváBr�á7x�ç
r�áXø�á�øsnqä�ì�á%æ�ê�ç¡ï�ä�r"æsì#|�ívëBzqáBä�r#nq|�ê\á%r\ä�ë7ê\nq|vp
á7è
á%|ùê�ìBðXò¢ívë�àRøsnqä�ì�ë%ç
íszqæ�ø�á�r�á � ç¡è�áBæ�ï n_ê�à�ê\àsá�àsá%zqy�ç�xWê\àváXÍfç
|�ê\á � ä�r"zqç � ä�ì�ì"í � n_|sp�ê�àsá
Í�ç
|�ê\á � ä�r�zqç � ç¢æsá%zWnqì3p
ç�ç¢æ��õð0��ê�ì�àsç
ívzqæÏø�áXr�á � á � øÎá%r�áBæRàsç¡ï�á7è
á%r:ê\à�äÆê�ê�àsá�r"áBì"ísz_ê�ì�ä�r"á
ê�ç�ø�á�ê�ä���áB|fnq|Mê\àsá3ëBç�|ùê�á7ô�êQç�xDëBä�zqn_øsr\ä�ê�nq|sp�Íf����â3òÎð�µón_ê�àsnq|0ê�àsá:Íf����â3ò�ævá%ê\á%ë%ê�ç
r�ì%ú�ê�àsáBr"á
n_ì{|sç�ï�ä�ñ�ê\ç�nqæsá%|�ê\n_x�ñ2ä�ysívr�áBz�ñ2nqç�|snqì"nq|sp�ysn_ç
|°ä�ìXä�ysn_ç
|Óü2n�ê�ï�ç�íszqæFøÎá�nqæváB|�ê\n�þ�áBæ°ä�ìXä
� ísç
|Pðbò¢ç�ê�àsá�ì"áBzqá%ë%ê�áBæMysnqç�|�ì\ä � ysz_ácn_ì�ä�p
ç�ç¢æ�r�á%ysr�á%ì�áB|�ê\ä�ê\n_ç
|Mç�x ê\àsç�ì�á�ysn_ç
|sì�ê�à�ä�ê5ï nqzqz�ø�á
n_æsáB|�ê�n_þ�á%æfn_|9Í�����â3òÎð

ßaàsá3ì�á%zqá%ë%ê\n_ç
|Mnqì�ë%ç
|sæsívë%ê\á%æ9ø�ñ�ëBä�zqë%ísz ä�ê�nq|sp:ì�á%è�áBr�ä�z y�ä�r\ä � á7ê\áBr"ì�x�r�ç � á�ä�ë�à�á%è�áB|�êcä�x�ê\á%r
ë%zqísì�ê\á%r�nq|vpXàsä�ì øÎá%áB|MyÎá%r"x�ç
r � á%æPús|�ä � á%z_ñ
úvßor�ä�ë���ñ¢|váBì�ì%ú ä�|sæ�ê\àsá�ÍfáBä�|9��|sá%r�p�ñ0ç�xD��n_p
n_ê�ì�n_|
áBä�ë�à1ê\àvnqr�æRç�x�ê�àsá�á7è
áB|�ê{z_áB|sp�ê�àPð�µÏá�|sç¡ï�æsáBì"ëBr"nqø�á�á�ä�ë�à2ç�x�ê\àváBì�á�y�ä�r\ä � á7ê\áBr"ì:ä�|sæÏê\àváB|
æváBì�ë%r�n_øÎá#àsç¡ïÌë%ívê\ì ísì"nq|sp{ê\àsá � ï5áBr�á#æsá7è
áBz_ç
y�áBæPð

#cì�n_ê\ì5|�ä � ácì"ísp
p
á%ì"ê\ì%ú�ßor�ä�ë���ñ�|sáBì"ì-p�n_è
á%ìaä�|�n_|sæsnqëBä�ê\n_ç
|Xç�x ê\àsáQê\r\ä�ë�� } zqn_��ác|sä�ê\ísr"á�ç�x ê�àsá
á7è
á%|ùêBð�ß'r\ä�ë���ñ�|sá%ì�ìBúÎß�ú�nqìaæsá7þ�|sá%æ�ä�ì

ý ãDþäÿ�� ����� Ý
þ � ß	��ßáâ�Ý�


� ý¢ð ´ �

µóàváBr�á þ ÿ�� ���� Ý�� ì�ê�àsá{|�í � øÎá��3ç�x�yvz ä�|sá%ì � |�ï à � ë�àRä�æ ����� ê � ì�ç
øsì�á��"è�áBæ2ä�|væ þ � ß	��ßáâ`Ý�� ì



£
	¥·�	�����������c¨ª¸º¹�����K¨����������� ��������� ´ ý

ê�àsá�ê\ç�ê\ä�z |ùí � ø�á��aç�x�æ ����� ê\ì���áBë%ç���æváBæ � |�ê\àsá3æsá7ê\á%ë%ê\ç��Bð

�Wä�ë�à�ì"ê�� � y � |Ïê\àsá�ævá%ê\á%ë%ê�ç��{ë�ä�|2ñ � á%zqæ1ê@ï5ç�æ ����� ê\ì � ç
|sá0x��"ç � áBä�ë�àFáB|sæ��:ì"ç�ä�yÎá��"x�áBë7ê
ê��\ä�ë���ú y�á��"yÎá%|sæ � ë%ísz ä��cê\ç�ê�àsá�yszqä�|sáBìcç�xWê\àsá�ævá%ê\á%ë%ê�ç��3ä�|sæ�zqá%ì�ìcê�à�ä�|�ç
|vá�ì"ê�� � y } ï � ævê�à9ï � ævá
ï5ç
ísz_æ�ñ � á%zqæ{ê@ï�ç�æ ����� ê\ìDx�ç��báBä�ë�à0yszqä�|sáaê\àsä�ê � êby�ä�ì"ì�áBìbê\à�"ç
í � à ðDßaàsáQê��\ä�ë���ñ�|sá%ì�ì�ç�x ì�ísë�à0ä�|
á7è
á%|ùê#ï5ç
íszqæ�ø�á{ûvðCý¢ð � ç�|ùè�á��"ì�áBz�ñ
úoä0y�ä���ê � ë%zqá:ê�à�ä�ê�ì"àsç¡ï�á���ì � |�ê�àsá�þ���ì�ê�x�á%ïªysz ä�|sáBì�ç�xWê�àsá
ævá%ê\á%ë%ê�ç��Bú�ë��"á�ä�ê � | � æ ����� ê�ì � | � ç���á�ê�à�ä�|��Qì�ê�� � y{yÎá��byvz ä�|sá�ï5ç
ísz_æ�y���ç�æsísëBá-ä3zqç¡ïFê��\ä�ë��ùñ�|sá%ì�ì
ü0æsç¡ï |Mê\çXäXz � � � ê5ç�x5�H÷Áz ´ � æsç
ísøsz_á } áB|sæsá%æ9à � ê\ì � |fä�zqz ì�ê�� � ysì ç�xoá%è�á��"ñMyvz ä�|sá � |�ê\àsá3á%è�áB|�êõ�õð

ß��\ä�ë��ùìax���ç � ø�á�ä �ü� ísç
|vìaä���á � áB|sá��\ä�z_z_ñXyÎá���y�áB|sæ � ëBívz ä��bê\ç�ê\àvá�æsá%ê�áBë%ê�ç��Bð5ò¢ç � áQæsá%è � ä }
ê � ç
|�x���ç � äXyÎá��"x�áBë7ê�ê���äH�"áBë7ê\ç���ñ � ìcáõô¢yÎá%ë%ê\á%æPúPøsí¢êcï àsá%|�ëBç � y�ä��"áBæ9ê�ç�y � ç
|sìQï à � ë�à�à�ä�è�á�ä
àsä�æ��ç�| � ë3ì�àvç�ï5á��Qä�ì y�ä���ê ç�x'ê\àsá � �aá%è�áB|�ê�ú � ísç�|sì ��� è�á#ä{à ��� àsá���ê���ä�ë���ñ¢|váBì�ì-ê\à�ä�|fy � ç
|sì%ð

�@|�ç��"æsá��-ê\ç � ä���á:ísì�á�ç�x�ê\àsá�á7è
á%|ùê�í�ä�zDàsä�æ��ç�| � ë�ì�àsç¡ï5á�� � | � ç�xWy � ç
|sìcä�|sæ�ê\àvá���á%z ä�ê � è
á
ë%ç
|sì�ê�ä�|së7ñ�ç�x � ísç
| � ç
| � ì\ä�ê � ç
|�ï5á�ëBä�zqë%ísz ä�ê�áaê\àsá � áBä�|�á%|sá�� � ñ�ç�x æ ����� ê\ì � |�ì�á � � áB|�ê\ì�ä�zqç
| �
ê�àsá3á%è�áB|�ê�z_áB| � ê�àPú�Í9��ì"á � ú ��� è
á%|fø�ñ

Í9�� "!dö ã #%$'&)(
þ � ß	��ßáâ`Ý$)&'(

� ý¢ð+*�,

ï àvá���á #%$'&)( � ì�ê�àsácê\ç�ê�ä�-�á�.sá�� � ñ�ç
øsì"á��"è�áBæ � .�ê�àsá�ì�á ��/ á�.�êaç�0oä�.�á7è
á�.�ê ë%ç�.�ê�ä � . � . � þ � ß	��ßáâ`Ý$'&)(
æ ����� ê\ìBð21�è�á�.�ê�ì"á ��/ á�.�ê�ìQä���á�æsá7þ�.sáBæ9ä�ì � ��ç�í3Mç�0'ëBç�.sì"áBë%ívê � è
á43�- ä�.sá%ìBð�ßaàsá3ì"á ��/ á�.�ê\ì-ísì"áBæ
0�ç���ê\àsáMëBí¢ê\ì{æsáBì"ë�� � ø�áBæ°ï5á��"áMø�ä�ì�á%æiç�.5-_á�. � ê�àsì�áBÿùí�ä�- ê�ç�ç�.sá76)ê\à � ��æ2ç�0-ê\àvá8��ä�. � á�ç�0Qê�àsá
á7è
á�.ùê � .�ê\àvá#ævá%ê\á%ë%ê�ç��Bú�æsá7þ�.sá%æ�ä�ì90�ç�-�-qç¡ï ìBð

#:0�ê�á��#ë�-_ísì"ê�á�� � . � ú'ê\àsá;�\ä�. � á�ç�0-ä�.Ïá%è�á�.�ê � .Rê\àvá�æsá7ê\áBë7ê\ç�� � ì � æsá�.�ê � þsáBæ1ì ��/ 3-_ñ�ä�ì#ê�àsá
-qä�ì"ê:3-qä�.sá3ëBç�.�ê\ä � . � . � äXæ ����� êBð�ã�ç�� / ísç�.sìcä�øÎç¡è
á ¾ ð ¾ ö3á7<3¶�ë3ê\à � ì � ìQä�-_ï�ä�ñ�ì�x
û�3- ä�.sáBì%ú=0�ç��
3 � ç�.sì%ú ê\àsá�ï àsç�-qá{á%è�á�.�ê � ì�ä�- / ç
ì�ê3ä�-�ï�ä�ñ�ì�ï � ê\à � .�ê\àvá�-_á�. � ê\à�ç�0Wê\àsá{æsá7ê\á%ë%ê\ç��Bð?>Qì � . � ê�àsá
ëBä�-që%í- äÆê\áBæ;�\ä�. � áQê�àsácá7è
á�.�ê � ì5æ � è � æsá%æ � .ùê�ç�ê�à � �"æsì�ä�-qç�. �@� ê�ìA-_á�. � ê\àPú�á�ä�ë�à�ê\à � ��æ�ë%ç�.�ê�ä � . � . �
ê�àsá#ì\ä / á�.�í / øÎá��Qç�023-qä�.sáBì%ð�ã�ç���ê�àsáB3ví��3�ç
ì�á%ìQç�0Dì�á�-qá%ë%ê � ç�.Púsê�àsáÊÕ ä�ì�ê ê\à � ��æ � ì æsá%þ.sáBæ�ä�ì
ì"á ��/ á�.�êDCaú�ä�.sæ�ê\àsá#ã � ��ì�êaê@ï�ç{ê\à � ��æsì-ä��"á�æsá%þ.sáBæ9ä�ì-ä{ì � . � -qá�ì�á ��/ á�.�ê�ú=E{ð

ßaàsá / á�ä�.Má�.vá�� � ñMç�0�æ ����� ê\ì � .�ì�á ��/ á�.ùê:E<ç�0oê�àsá3á%è
á�.�ê � ì�ê�àsá�.�ë�ä�-qëBí�- ä�ê�áBæMä�-_ç�. � ï � ê�à
ê�àsá�ì�ä / áQÿùí�ä�.�ê � ê@ñ;0�ç��bì�á ��/ á�.�êFCaðHG�ívê\ì�ë�ä�.�ê�àsá�.�ø�ácøsä�ì�á%æ�ç�.�ê\àvá�ä�øsì"ç�-qívê�ácä�.sæI��á�- ä�ê � è
á



£
	¥·�	�����������c¨ª¸º¹�����K¨����������� ��������� ´ x

è�ä�-_ísá�ç�0oê\àsá%ì�á3ÿùí�ä�.�ê � ê � á%ìBð

ßaàsá{æsá7ê\áBë7ê\ç�� � ì�ë�ä�- � ø��ä�ê\á%æ�ê\ç�Ífísç�.J1�ÿùí � è�ä�-_á�.�ê@>:. � ê\ì � ÍK1L>vL ì"áBáXì�áBë7ê � ç�.Rý¢ð ´ ,cì�ç�ä
/ ísç�.0ï5ç
í-qæ�ø�á�áõô�3�áBë7ê\á%æMê�ç ��� è�áQè�ä�-_ísáBì�ë�-qç
ì"ácê\ç:í. � ê@ñ�0�ç��5øÎç�ê�à�ÍKMNE ä�.sæ�ÍKMNCað�{ � ç�.vì
ï5ç
í-_æfø�á3á7ô�3�áBë%ê�áBæ9ê�ç�àsä¡è�á:ä / á�ä�.Mæ ����� êaá�.sá�� � ñMë�-_ç
ì�á�ê�çXí�. � ê@ñ�í�.ùê � - ä{à�ä�æ�"ç�. � ë�ì�àsç¡ï5á��
ï àvá�.�ê\àsá / áBä�.�ï5ç
í-_æO� � ì�á�ðDµRáQê�àùísìaä�.�ê � ë � 3�ä�ê\ácäB�"á�- äÆê � è�ácæ �	P á���á�.sëBá�ø�á%ê@ï5áBá�.fÍKMNEªä�.sæ
ÍQMNC � ì � .së%á#ê�àsá�3 � ç�.vìdÃ�à�ä�æ���ç�. � ë�ì�àsç¡ï5á��"ìQï5ç
í-qæ�ø�á � .�ê\àsá�- äÆê�ê\á��93�ä���ê ç�0�ê�àsá3á%è
á�.�êR,Qä�.sæ
ï5ç
í-_æ ��� è
á � . / ä�.�ñ�ëBä�ì�á%ìcä�.9ÍQMNE<ç�0 � ��á�äÆê\á���ê�à�ä�.�í. � ê@ñ
ð

ßaàsá#þ�.�ä�-'ä�- � ç�� � ê\à / ï�ç���Sùìcø�ñ8��á / ç¡è � . ��/ ísç�.�6T- � S�á3á7è
á�.�ê�ìD0���ç / ê�àsá#ì\ä / 3-qá#ç�0U3 � ç�.vì
ä�.sæ / ísç�.sì%ð¦# / ísç�.�6V- � S�á�á%è�á�.�ê � ìaæsá%þ.sáBæ9ä�ì à�ä�è � . �

W ßX��ä�ëYS�ñ�.váBì�ì � ��áBä�ê\á�� ê�à�ä�.�ûvð�Û�ý¢ð

W Ífá�ä�.9æ ����� êaá�.vá�� � ñ � .�ê�àsá3þ���ì�êQê@ï5ç�ê�à � �"æsì ç�0�ê�àsá�á7è
á�.ùê � ÍKMNEB,Z-qáBì"ì-ê�à�ä�.\[
ðCý
ÍK1L>
ä�.sæ � ��áBä�ê\á�� ê�à�ä�.�ûvð�xvð

W #îæ �	P á���á�.sëBáQøÎá7ê@ï�á%á�.0ê\àvá�ÍfáBä�.0æ ����� êWá�.sá�� � ñ � .{ê\àsá-þ���ì�ê5ê@ï5ç�6�ê�à � �"æsìbç�0Pê\àváQá7è
á�.�ê�ê�ç
ê\àsá�- ä�ì"êaê\à � ��æ �']_^ E ì ]_^ CA,�ì�ä�ê � ì`0�ñ � . � ì@[ 
 z�Ë ¿�ÍKMNE ìFÍKMNC�À Ë ¾ 
 ûvð

ßaàsá�ä�ø�ç�è�á�ë%ívê\ì3ï � -�-2.sç¡ï ø�á/�"ísì"ê � þ�á%æPú'þ��ì"ê#ø�ñ�ê\àvá�ísì"á�ç�05ê�àsá;��ä�. � á{æ � ì"ê�� � øvívê � ç�.�ç�0
á7è
á�.ùê�ì�ä�.væ�ê�àsá�.�ø�ñMá7ôvä /�� . � . � ê\àsá3æ � ì"ê�� � øvívê � ç�.sì�ç�0oá�ä�ë�àfç�0'ê\àvá#ë%ívê%3�ä���ä / á7ê\á���ìBð

Ìbadcea�fga)h iËP<V�X7O

âcê�àsá�� ï�ç���S�á���ì�ä���á@S�.vç�ïF.fê\çXøÎá#ísì � . � �\ä�. � á76@øsä�ì�á%æ�ì�á�-qáBë7ê � ç�.fë%ívê\ìcä�ìaê\àsá � �%3��á%æsç /�� .�ä�.ùê
ì"á�-_áBë%ê � ç�. / áBë�àsä�. � ì / ¿ ´ [dÀ²ð�ð-ä�. � áQëBívê�ìaë�ä�.�ø�á�ÿùí � ê\á�á P á%ë%ê � è
á�j / ísç�.sì�àsä¡è�á3ä�ï5á�-�-Îæsá%þ.sáBæ
��ä�. � á-ê\à�äÆê � ìbæ �	P á���á�.�ê5ê\ç�3 � ç�.sì%ðk>:.�0�ç��"ê\í�.�ä�ê\á�-_ñ�ú�ê�àsá / ísç�.l�\ä�. � á�ä�.sæO3 � ç�.l��ä�. � ácä���á-ê\ç�ç
ì ��/�� -qä��5ø�á�-_ç¡ïnmo[ 
 zqp@!srt0�ç���á P á%ë%ê � è
á3ëBí¢ê\ìBðH1Dè
á�.�ä�ø�ç¡è
á�ê\à � ì / ç / á�.�ê\í / ú¢ê�àsá��"á � ìZ0�ç
í�.sæ
ê�ç�ø�áQä@-_ç�. � ê�ä � - � .�ê�àsá:3 � ç�.��\ä�. � á æ � ì�ê�� � øsívê � ç�.Pú�ê\à�ä�êbáõô¢ê�á�.sævì � .�ê�ç:ä�.væ�ø�á%ñ�ç�.sæ�ê�àsá / ísë�à
.sä����"ç�ï5á�� / ívç�.5�\ä�. � á�æ � ì�ê�� � øsívê � ç�. � 0���ç /vunw x ,7ðJM�á%þ�. � . � ê\àvá8��ä�. � áMä�-qì�çy3���ç�æsísëBá%ì
3���ç
ø-_á / ìBð2zV0Îï�áQä��"á ê�ç3ísì�á ê\àsá%3�ä���ä / á%ê\á��Wä�ìbä#ì"á�-_áBë%ê � ç�.XëBí¢êbï5á / ísì"êbí.væsá��"ì"ê�ä�.sæ � ê�ï�á�-�-)ú
ä�.sæ�ê�à � ì � ì'æ � �XëBí-�ê øÎç�ê\à3ï � ê\à#ì�àvç�ï5á��{6T- � S�áWá7è
á�.�ê�ì�ä�.sæ3ï � ê�à#ø�á�.væ � . �%/ ísç�.#ê��\ä�ëYSùìBðDã � .�ä�-�-_ñ�ú



|
	¥·�	�����������D}ª¸º¹�����{}����������� ��������� ´
!

ï � ê\àMä:ø�á�ä / ä ��/ á%æ0ä�ê�ä�ì ��/ 3-_áQævá%ê\á%ë%ê�ç��Bú��ä�. � áR6@æsá7þ�. � ê � ç�.l3�"ç
ø-qá / ì�ä���á /;� . ��/�� ì"áBæPúùøsí¢ê
ê��\ä�.vì`0�á��`� � . � �\ä�. � á�ëBí¢ê\ìl0��"ç / ê�àsá~G�ä�-�M�á%ê�ê\ç1ê\àvá�ç�ê\àvá��MÍQz��câ3ò÷ævá%ê\á%ë%ê�ç���ì�ë%ç
í-qæ�3Îç
ì"á
0�í��"ê\àvá��F3��ç�ø-qá / ìaá%ì�3�áBë � ä�-�-�ñ0ì � .së%á3ê�àsá �QáBä�� ä�.sæfã�ä��aæsá%ê�áBë7ê\ç��"ìcä��"á / ä � .sá%ê � ì"áBæ K ð

M�áBì`3 � ê�á�ê\àsáXä�ø�ç¡è
áXëBç�.vëBá��`.sìBú ê\àvá���ä�. � á{ç�05á%è�á�.�ê\ì�ëBç�.�ê\ä � .sá%æ � .�ì�3�áBë � þ�ë{ëBí¢ê�ì�ä / 3-qá%ì
ï�ä�ìl0�ç�í.sæiê�çÏø�á�äRívì�á�0�í�- � í � æsáfä�ì�ê�çÏê\àsáfá P áBë7ê � è�á�.sá%ì�ì�ç�0�ëBívê�ì � 3�ä��"ê � ëBí-qä���-�ñ2ä�ê�à ��� à
/ ç / á�.�ê\í / ,cä�.sæ~3- ä�ñ
á%æÏäI3�ä��"ê � .�ê�àsá�æsá7è
á�-_ç�3 / á�.�ê#ç�0�äMì"á�-_áBë%ê � ç�.�ä�- � ç�� � ê�à / ä�ì�ì�àsç¡ïF.
� .9þ � í���áBìQý¢ð	[MzXä�.sæ9ý¢ð	[�ý�ð�â�.�3-qç�ê�ê � . � ê��\ä�ëYSùñ�.sá%ì�ì%úoäXì�àsç�í-qæsá�� � ìcì�á%á�.�ç�.fê\àsá�ì � æsá�ç�0Dê�àsá
/ ä � .43�á�ä�S�ä�ê�ä-è�ä�-qísábç�0�ê���ä�ëYS�ñ�.sáBì"ì5ä���ç
í.væ�ûvð¨zsð�ßaàsá � æsá�.ùê � ê@ñ#ç�0=3�ä��"ê � ë�-_áBì � .:ê�à � ìoì�àsç
í�-qæsá��
� ì�ë�-_á�ä��`-_ñ�ì�á%á�.�ê\ç�ø�á / ísç�.sì�ï àsá�.�ï5á�3-qç�êcê���ä�ëYS�ñ�.sáBì"ì:ä�.væ\��ä�. � á�ä�ì�ä0ì�ëBä�ê�ê�á��N3-_ç�ê�äÆê3ä
à ��� à / ç / á�.�ê\í / ü�ä�-�-qç¡ï � . � ä�ì�í � ê�ä�ø�-qá�ë%ívê-ç�.�ê��\ä�ëYSùñ�.sá%ì�ì-ê\ç{øÎá�ævá%þ�.sá%æPð �Qç¡ï3ú�ä�-_ê�àsç
í � à
ê�àsá / ísç�.�ä�.sæ�3 � ç�.��\ä�. � á0ø�áBë%ç / á � .sæ � ì"ê � . � í � ì�à�ä�ø-qáXä�ê�-_ç¡ï�á�� / ç / á�.ùê�í / ú � ê � ì40�ç
í�.sæ
ê�à�ä�êQê��\ä�ëYSùñ�.sá%ì�ì � ì:-qä�� � á�-_ñ � .sæsá�3Îá�.sæsá�.�êcç�0 / ç / á�.�ê\í / ú�ä�.sæ9ì"ç�ê\àvá:ì�àvç
í-qævá��%3Îá���ì � ì"ê�ìBð%z�ê
� ì��"á�ä�ì"ç�.�ä�ø-_áQê�ç�á7ô�ê���ä�3�ç�- ä�ê�á-ê�ç:ê\à � ì�-_ç¡ï�á�� / ç / á�.�ê\í / ú�ê\àsá�ë%ç�.së�-qísì � ç�.Xê\à�ä�ê5ê\àsácì�àsç
í�-qæsá��
� ì?3��ç�æsísë%áBæiø�ñ / ívç�.sìÊü�ä�.sæ°ì"çRë%ç�.�ê � .�íváfísì � . � ê�àsá�ê��\ä�ëYS�ñ�.sá%ì�ì�ë%ívê�ð°ßaà � ì / á%ê�àsç¢æ � ì
�"ívì"ê � þ�áBæ�0�í��"ê\àvá�� � .iì�á%ë%ê � ç�. ý¢ð¨zsð ¾ ð ¾ ï àsá���áy3-_ç�ê\ì�ç�0�ê���ä�ëYS�ñ�.váBì�ì�ä��"á ��� è
á�.ºç¡è
á��Mä��\ä�. � á
/ ç / á�.�ê�ä�0��"ç / ûvð�x�ö�á�< ÷Æë3ê�çrÛvð�z�ö3á7< ÷�ë � þ � í��á�ý¢ð	[sxq,õð

Ècä�è � . � á%ì"ê�ä�ø- � ì�àsá%æRë%ívê\ì%ú � ê � ì3ísì�á70�í-�ê\ç�á7ôvä /�� .sá�ê\àvá;��ä�. � á{æ � ì"ê�� � øsí¢ê � ç�.sì�ç�0bê\àsá���áR6
ì"í-_ê � . � 3�ä��"ê � ë�-_á�ì\ä / 3-_áBìBð�ò � .së%á�ê\àsá?�\ä�. � á�ç�0bê\àsá�ê@ï5ç�ê@ñ�3�áBì#ç�0A3�ä��"ê � ë�-qáBì � ì�í.sævá���ì�ê\ç�ç¢æ ú
ï5áfä���áMä�ø�-qá�ê�ç � ä � .2ä � ç�ç�æ � æsáBä�ç�0-ê�àsá�3sí� � ê@ñ1ç�0-ê�àsá�3�ä���ê � ë�-qá�ì\ä / 3-qá%ìBð�1Dè�á�.ºäÆê�-qç¡ï
á�.sá�� ��� á%ìbï àvá���á / ísç�.vì5ä�.sæ;3 � ç�.sìWà�ä�è�ácì ��/;� - ä��X�\ä�. � áBì%úùê�àsá%3��á%ì�á�.vëBácç�0 / ísç�.sì � .�ê\àsá%3 � ç�.
ì�ä / 3-qá�ï5ç
í-qæFø�áMè � ì � ø�-qáMä�ì�ä�æ � ì"ê�ç��"ê � ç�.2ç��Xì"áBë%ç�.sæ�ä���ñ�3ÎáBä�S2ç�.�ê\ç�3Fç�0cê�àsá�3 � ç�.°ì�ä / 6
3�-qá�ð-ò ��/�� - ä���-_ñ�ú�-_ç�. � ê�ä � -qì ç�� æ � ì"ê�ç��"ê � ç�.�ê\çXê\àsá:ö3ä�ísì�ì � ä�.Q�\ä�. � á�æ � ì"ê�� � øsívê � ç�.Má7ô�3�áBë%ê�áBæK0�ç��
/ ísç�.sì � .sæ � ë�ä�ê�áBì�á � ê\àvá���äO-_ç¡ï�3 � ç�.9ì�á�-_áBë7ê � ç�.�áb�Xë � á�.së7ñ�ä�.sæ�ê�àùísì�à ��� à�ëBç�.�ê\ä /;� .�ä�ê � ç�.�ç�0
ê�àsá / ísç�.�ì\ä / 3-qáQï � ê\àI3 � ç�.sì�ç�� / ç���á�- � S�á�-_ñXç P 6 / ç / á�.�ê\í /�/ ísç�.sì%ðbßaàvá�ç P 6 / ç / á�.ùê�í /
/ ísç�.sìcä���á@3��á%ì�á�.ùê�øÎá%ë�ä�ísì"á / ívç�.sì�ä���á3ê\àsáB3��ç�æsísë7ê\ì-ç�0k3 � ç�.fæváBë�ä�ñ�ìBú ì�ç�æváBë�ä�ñ�ì�ç�023 � ç�.vì
� .�ê\àsá�ø�á�ä / - � .sá � ä�0�ê\á�� / ç / á�.ùê�í / ì"á�-_áBë%ê � ç�.�,A3��ç�æsísë%á#ä?��ä�. � á�ç�0 / ísç�.�6 / ç / á�.�ê\ävðWò ��/ 6
í�- ä�ê � ç�.sìbç�0Pê�àsá�ø�á�ä / - � .sáv¿ ´ ¾ À � ��á�-qáBä�ì�á%æ�ä�ì�ê�à � ìWê\àsá%ì � ì�ï�ä�ì�ø�á � . � þ�.�ä�- � ì"áBæ=,õú�ívì � . ���q�������q�
}{�³�E�W�H�b�H��§©�Á���U�¥�W��§����U���õ�W�U�b�W��� �H���Á�]¤ �b�õ�E�H�����B�W�U�����¥�U¦������E� �W�-���`�����d�b�d�U���b���¨�& �®����W���U�H���U¦ � �H���U�

® �¥���c���H�5� �H���U�����U�����¥�����$�d�&�7�����b�(�� ������U�����E������¦��U���Á�-�¥�d�]���U�'�������H���c¤ �����u�W�H�E����¦��H�(�W�����U�(��§
²<�õ�H�E�$�����
�(�H�-�W¦b���W���>�W�H�����U¦��sª³¦��b���H¦ �F�H�b�U�E�U���b�������¥��¦��-���n�(�Á§s���U¦����b§s���Á�(²



|
	¥·�	�����������D}ª¸º¹�����{}����������� ��������� ´Ä´

Trackyness
�0

�
0.1
�

0.2
�

0.3
�

0.4
�

0.5
�

0.6
�

0.7
�

0.8
�

0.9
�

1

1

10

10
2

10
3

10
4

Trackyness
�
Trackyness
�

Plane
0
�

10 20 30
�

40 50
�

60
�

T
ra

ck
yn

es
s

0
�0.05

� 0.1
�0.15
� 0.2
�0.25
� 0.3
�0.35
� 0.4
�0.45
� 0.5
�

ã ��� í�"á5ý¢ð�[dzj � -qá70�êR,Â#Fì ��/ 3-_ák3-qç�êoì"àsç¡ï � . � ê\àsáWê���ä�ëYS�ñ�.sáBì"ì�ç�0vê�àsá5ë%ç / ø � .sáBæ / ísç�.�ä�.sæB3 � ç�.
ì�ä / 3-qá#ä�ê�[
ð ´ ö�á�<:ð � � ��� à�êR,5ï5á43-_ç�êaê\àvá3ê��\ä�ëYS�ñ�.sá%ì�ì�ä�.væQ��ä�. � á3ç�0�á�ä�ë�àfá%è
á�.�ê�ä�ì-ä{ì�ë�äÆê�ê\á��
ë�àsä��"êBð-ßaà � ì%��á%è�á�ä�-_ìQê@ï5çl�"á ��� ç�.sì � .Mï à � ë�à�3sä��"ê � ë�-_áBì ç�ëBëBí��Qì"àsç¡ï � . � ê\à�ä�ê-ê\àvá:ì�àvç
í-qævá��-ç�.
ê�àsá�à � ì"ê�ç � ��ä /�� ì � .væsáBá%æÏæsísáXê\ç / ísç�.sì%ð�#�ê4-_ç¡ï�á��:á�.vá�� ��� áBì3ê\àvál�\ä�. � áXëBívê � ì / ísë�à�-qáBì"ì
á P á%ë%ê � è
á�.sáBì"ìcê\àsä�.�ê\à � ìBú�øsívêaê��\ä�ëYS�ñ�.sá%ì�ì��"á / ä � .sì�ä�êQä{ì ��/�� -qä��5á P á%ë%ê � è
á�.sáBì"ìBð

¿ ´ ÛÁÀ � .væ � ëBä�ê\áaê\àsä�ê�ê�àsáD��ä�. � á-ç�0Pê�àsá / ívç�.sì � .�þ � í��á�ý¢ð�[¡ý � ø�-qísá-à � ì�ê\ç � �\ä / , � ìbëBç / 3�ä���ä�ø-qá
ê�ç�ê\àsá{á7ô�3�áBë7ê\áBæ��\ä�. � á{ç�0 / ísç�.sì ��� è
á�.�ê�àsá�á�.sá�� � ñq6�æ � ì�ê�� � øsívê � ç�.�ç
ø¢ê�ä � .sáBæy0���ç /����������q� ð
zT.\��á%ì�3�áBë7ê:ç�0bê\àváBì�áXá P áBë7ê\ì � ê�ì"àsç
í-_æ�øÎá{á / 3sà�ä�ì � ì"áBæ�ê\à�äÆê / ç��"á�ì"ê�� � . � á�.�ê#ëBívê�ì#ä���á{ísì"áBæ
ê�ç�ì�á�-qáBë7ê / ísç�.sì�ísì"áBæ � .J3��ç�æsísë � . � ê�àsá0æ� � 0�ê:ë�ä�- � ø��ä�ê � ç�.�ç�0-ì�áBë7ê � ç�.�ý¢ð ´ ä�.sæ1ê�àsá / ívç�.
�"áBì`3Îç�.vì�á43�-qç�ê�ì-ç�0�þ � í���á:ý¢ð ¾ xvð5ßaàváBì�á�á7ô�ê���ä�ë%ívê\ì � .së�-qísævá@�"áBÿùí � � � . � ê�àsá@�\ä�. � á � ä�.sæ�àsá�.vëBá
/ ç / á�.�ê\í / ,Qç�0bê�àsá / ísç�.�ê\çMøÎá�ä�ì�á7ô�3�áBë%ê�áBæ\0�ç��cê\àvá�ë�àsç
ì�á�.Rø�á�ä / 6 / ç / á�.�ê�í / ð�1Dè�á�.�ê\ì
æ � ì�ëBä���æváBæ � .0ê�à � ì�áõô�ê��\ä�3�"ç¢ë%áBì"ì ä���á��"á�3�"áBì"á�.�ê\á%æ9ø�ñ0ê\àvá�ÿùísáBì�ê � ç�.�6 / ä���SXø�ç¡ô � .�þ � í��á#ý�ð�xvð
ßaàvá / ísç�.�ê�ä � - � ìcê�àsá��"á�0�ç��"á�á7ô¢ë�-_ísæsáBæ � .�ä�-�-oë�ä�ì"áBì�ï àsá���áXä�ï�á�-�-Dævá%þ�.sá%æ / ísç�.�ì\ä / 3-_á � ì
�"áBÿùí � ��áBæ ð
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ßaàvá�á P á%ë%ê�ç�0�ëBívê�ìMë�ä�.óø�á�á7ôvä /�� .sá%æóï � ê\à÷ì"çFëBä�-�-_áBæ÷áõôvë�-qísæváBæ�6�ëBívê83-_ç�ê\ì%úQç�0#ê\àvá�0�ç�� /
ì"àsç¡ïF. � .0þ � í�"á#ý¢ð�[MxvðkzT.�ê\àsá%ì�á@3-qç�ê�ìBú�ê\àsá3ß��\ä�ëYS�ñ�.sáBì"ìcæ � ì"ê�� � øvívê � ç�.sìA0�ç��93 � ç�.vì ä�.sæ / ísç�.vì
ä���á0ì"àsç¡ïF.Púbï àvá���á0ê�àsá � æsá�.�ê � þ�ë�äÆê � ç�.Ïç�0F3�ä��"ê � ë�-_á�ê@ñ�3Îá � ì / ä�æsá�ísì � . � ä�-�-5ë%ívê\ì À`¡�¢7¿¤£vÉ�¾�Å�¥
ß��\ä�ëYSùñ�.sá%ì�ì%ð�1Wä�ë�à;3-qç�êWë%ç�.�ê�ä � .sìWä�è
á���ê � ë�ä�-�- � .sá � .sæ � ë�ä�ê � . � ê�àsá%3Îç
ì � ê � ç�.�ç�0 ê\àvá-ß��\ä�ëYSùñ�.sá%ì�ì
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zT.Xñ
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á�.�ê\ì�ì�ä�ê � ì`0�ñ � . �
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á{ä / á�ä�.K�\ä�. � á�ç�0�z�ûO3-qä�.sáBì%ð�âN.vëBá:ê�àsá�ëBívê�ì
ä���á�ä�33- � áBæ�ê\àsá / ísç�.�ì�ä / 3-qá � ì-ì�á%á�.�ê\ç�ëBç�.�ê�ä � .K3sä��"ê � ë�-_áBì ï�á�-�-'øÎá�-qç¡ïlê\à � ì%�\ä�. � á�ðcò¢ç / á
ç�0 ê\àsá%ì�á�ì�àvç��"ê6T�\ä�. � áD3sä��"ê � ë�-_áBì�ä���áQëBç�.�ê�ä /;� .�ä�ê � . � 3 � ç�.vì�øsívê�ê\àsá / äH�"ç�� � ê@ñXä��"ácê\àvç
í � à�ê�ê�ç
ø�á3ç P 6 / ç / á�.�ê\í /®/ ísç�.sì%ú�ä�ì ì�àvç�ïF.fø�ñ���áBë%á�.�êQøÎáBä / - � .sáQì ��/ í- äÆê � ç�.sìs¿ ´ ¾ À²ð

ë%ívê3ê\à�äÆê � ì3ä�33�- � á%æPð:ßaàváXá P á%ë%ê#ç�0Wê\àváXß��\ä�ëYSùñ�.sá%ì�ì�ëBívê � ìQê\àsá�.�ê�ç / ç¡è
á{ä�-�-oê�àsç
ì�á / ívç�.
á7è
á�.ùê�ìcø�á�-_ç�ï ý ã û 
 Û�ý � .ùê�ç�ê\àsá�3 � ç�.Mì\ä / 3-_á�ð

ßaàsá / ísç�.�æ � ì"ê�� � øsí¢ê � ç�.sìaç�0�ê��\ä�ëYS�ñ�.sá%ì�ì � .�þ � í��á�ý¢ð	[sx{ì�àsç¡ï�3�á�ä�SùìQä�ê�ý ã û 
 z�ý�ï à � ë�à
ä���áK3sä��"ê � ëBí�- ä��`-_ñ1ï5á�-�-Qæsá7þ�.sá%æóä�øÎç¡è�á�[
ð¨zùö3á7<�ð9#�êO-_ç¡ï�á���á�.vá�� ��� áBì�ê\àsáQ3 � ç�.°æ � ì�ê�� � øsívê � ç�.
ï � æsá�.vìoì ��� . � þ�ë�ä�.ùê�-_ñcì � .vëBábä�ê ê\àsá%ì�áH-qç¡ï1á�.sá�� ��� á%ìBú�ê\àsáH.ùí / ø�á�� ç�0�3 � ç�.sì ê\à�ä�ê'æsç%.sç�ê í�.sæsá�� � ç
äO.ùísë�-qáBä�� � .ùê�á���ä�ë%ê � ç�.føÎá70�ç���á���ä�. ��� . � ç�ívê � .së��"á�ä�ì"áBìBð|È-ç¡ï�á7è
á��%úPê\àsá43Îç
ì�ê � ç�.9ç�0�ê�àsá / ívç�.
3�á�ä�S;�"á / ä � .sì5ëBç�.vì"ê�ä�.ùêBðWßaàsá�á P áBë7êaç�0 ê�à � ì � ì5ê�ç�æsáBë���áBä�ì�á�ê�àsá�3sí� � ê@ñ�ç�0 ê\àvá / ísç�.�ì\ä / 3-qá
äÆê�-qç¡ï á�.sá�� ��� áBìBð�ã�ç��cê\à � ìN��áBä�ì�ç�. úPï àsá�. / ísç�.vì3ä���á�ísì"áBæ~0�ç���ê\àvá�æ� � 0�êN3Îç � .�ê�ë�ä�- � ø��\ä�ê � ç�.
ì�ê�ä � á � ì�áBá{þ � í���á�ý¢ð�xMæsá%ì�ë�� � ø�áBæ � .�ì�á%ë%ê � ç�.Ïý¢ð ´ ç�.-�ñ / ísç�.sì3ì\ä�ê � ì`0�ñ � . � ý°¯ û 
 z�ä���áXísì"áBæ
� ä�.sæfä�æsæ � ê � ç�.�ä�-�-_ñ
ú�ä?�\ä�. � á�ëBç�.vì"ê���ä � .�ê � ì ä�33- � áBæ=,õð
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�"áBì`3Îá%ë%ê � è
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ð0#cì�æsá7ê�ä � -qá%æ � .�ê�àsá{ä�ø�ç�è�á�ì�á%ë%ê � ç�.Pú ê�àsáBì"á{á7ô¢ë�-_ísæsáBæ�6@ëBí¢êB3�-qç�ê�ìcì�àvç�ïªê\àsá�æ � ì6
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Trackyness -- Excl. Trackyness Cut
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MDF -- Excl. MDF Cut
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MDF-MDL -- Excl. MDF-MDL Cut
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Ü ���0Ý ��Þ#ý%ß ¾ û�jL1���à � Þ�.áàãâåä�.çæQ3 Ý � �éè âëê�0Døìê è�í 3 � ê�.îä�.áæ /ïÝ ê�.åð�Þ�-<Þãà è�� ê�.òñ ���éó Þ�.åÞãô Ý ä�-g. Ý/ 6
õ Þ���ð�ê�0U3 � ê�.îä�.áæ /ïÝ ê�.îÞ ó Þ�. è ðY,öß

÷ ä)ð�àä�-éà Ý -<ä è ÞãæYä è Þä8à í õ Þeä / / ê / Þ�. è�Ý/ ä�.çæ � ðøð í ê ÷ . � .åù �0Ý ��Þcú%ß ¾ [ûñ�-<Þ70 è ,üß9zT. � Þ�.áÞ���ä�-�ý
/ ê���Þ èüí ä�.Yê�.áÞB� Ý . ÷ ä)ð è ä�S8Þ�.þä è Þä)à í õ Þä / / ê / Þ�. èüÝ�/ ä�.áæYà í ä�. � Þeð � . è�í Þïð�Þ è�è�� . � ê�0
àãê�-�- ��/ ä è ê���ð?ä�.áæ èüí Þ�{�ÿ �éè ð�Þ�-	0���Þãð Ý - èe� . èüí Þ /ïÝ ê�.�6V3 � ê�.�0��üä)à è�� ê�. ó ä���â � . � õ Þ è ÷ ÞeÞ�. ð Ý à í � Ý .áðãß
# / Þä�. / Ý ê�.N0��üä)à è�� ê�. � ð è�í Þ���Þ�0[ê���Þ Ý ð�Þãæ ä è Þeä)à í@/ ê / Þ�. è�Ý/ ý õ ä)ð�Þãæcê�. è�í Þ / Þeä�. ê õ ð�Þ�� ó Þeæ
0���ä)à è�� ê�.cä)à���ê0ð�ð ä�-�-q� Ý .áð ä è ä�ð � . � -éÞ / ê / Þ�. è�Ý/ ß�� í Þ /ïÝ ê�.�0��üä8à è�� ê�. � ðe0[ê Ý .áæ ý .áê è õ â Ý ð � . �
æáä è äB0���ê / è ä õ -<Þ�ú%ß ¾ ñ ÷ í� à íO� ð�ä�-���Þä)æçâ õ � ä)ð�Þeæ õ â èüí Þ�ð�Þ�-éÞeà è�� ê�. Þ���à � Þ�.áà�â ä�.áæI3 Ý � �éè â�, õ Ý%è
õ â èüí ÞI��Þ�--ä è��éó Þëð � ¼eÞ ê�0 èüí ÞI3 � ê�. ä�.çæ /ïÝ ê�.�3ìÞä�Sûð ð�ÞeÞ�. � . èüí ÞI��ä�. � Þëæ � ð è � � õ Ýçè�� ê�.áðãß�zT.
��Þä�- �éè â)ý è�í Þ /ïÝ ê�.l0��üä8à è�� ê�.áðL0[ê Ý .áæ;0���ê / è�í Þ��üä�. � Þ�æ � ð è � � õ Ýçè�� ê�.áð�ä���Þ�ð�ÞãÞ�. è ê õ Þ�ð ��/;� --ä�� è ê
è�í ê0ð�Þ � . è ä õ -<Þcú%ß ¾ ß�� í Þ àeê�����Þãà è Þeæ�3 � ê�.83 Ý � �Õè â � ðøð í ê ÷ . � . ù �0Ý ��Þ ú4ß ¾ [!ñ)� ���0í!è ,�ü ÷ �éè�íîè�í Þ
. Ý/ õ Þ��øê�0 àeê�. è ä /�� . ä è�� . � 3 � ê�.çð ÷ Þ ���0í!è Þãæ õ â è�í Þ /ïÝ ê�.�6 0��üä)à è�� ê�. ä è Þä8à í Þ�.áÞ�� � â0ß
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3ìê�� è ä�. è 0 ä)à è ê�� � . è�í Þ ð�Þ�-<Þeà è�� ê�. ýk3��ê ó�� æáÞeæ ä�3 Ý ��Þ ðüä / 3-éÞ � ðcê õ è ä � .áÞãæ èüí ä è�� ð ä�-<ð�êK��Þ�3�6
��Þeð�Þ�. è ä è��éó ÞYê�0#"Qz%$'& ÿ)(ß*� í Þ � . è Þ�. è�� ê�. � ð è ê�ð�Þ�-<Þãà èmèüí ä è ð Ý õ ð�Þ è ê�0N3 � ê�.áð èüí ä è ÷ � -�- õ Þ
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Ü>��� Ý�� Þ ú%ß6���{��� Ý�� � è â êL�����éê{� ä_�áæ àeä_��� õ � ä è �<ê{���R� Ý ê_� ðüäL�����éÞ ÷ � è�í � ä ��è �<à��<Þ�� Ý � õ Þ � ð
÷ Þ���� í!è Þãæ õ â è�í Þ ê õ ð�Þ ��ó Þãæ����<ê{���R� Ý ê_��� � ä)à è �<ê{����� èüí Þ��i�S��$��D�{� õ Þä_�îßI� í Þ��éÞ�� è � í ä_�çæ
�)�<ê è ð í ê ÷ ð èüí Þ ÷ Þ���� í!è ������� ä)à è ê �b  æáÞ � � ó Þeæ¡� � ê{� è�í Þ'ä ó Þ � ä_�)Þu�)�<ê{���¢� Ý ê{� � ä è �<ê�ê õ ð�Þ ��ó Þãæëä è
Þeä)à í õ Þä_�£��ê{��Þ�� èüÝ �îß�� í Þ � ��� í!è � í ä_�áæ����<ê è ð í ê ÷ ð èüí Þ'���éê{��� Ý�� � è â ÷ í Þ�� è�í Þ ÷ Þ���� í!è ������éðøä_�������<Þeæ ß

�éæáÞ�� è �éù Þãæ àeê �E� Þãà è �éâ���� è�í Þ � Þä_�b"�¤%$�& ÿîÞ4¥)�ìÞ � ����Þ�� è ßi¦�ê ÷ Þ ó Þ � ý è�í Þ§�mÞeä)ð Ý)� Þ���Þ�� è ê_� äL�ûâ
õ �-ä)ð���� èE� ê4æ Ý àãÞeæ õ â èüí Þ'ð�Þ��éÞeà è �<ê{�¡�éð ð è �����4ê_�ìê_�s��� è Þ � Þãð è ýûäL�áæ ÷ ä)ðS� ä ��è ê_� èüí Þ'àeê{�áðJ�<æáÞ � ä è �<ê{�çð
÷ í Þ��Yà í ê4ê0ðJ����� èüí Þ�ð�Þ��<Þeà è �éê{�Yä_���0ê � � èüí �åß�Ü ê � Þ!¥çä_�����<Þ8ý Ý ðE����� � ä_���0Þ4� õ ä8ð�Þeæ à Ýçè ð ÷ ä)ð õ Þeð è
ä ó ê{�<æáÞãæ�ðJ���áàãÞ è�í �<ð ÷ ê Ý �éæ è Þ��áæ è ê � Þeð è]� �<à è ���éê{�áð è ê ä àeÞ ��è äL��� è]� ä8à
¨��éÞ���� èüí ä_�áæ è]��Ý �áàä è Þ
è�í Þ � ÞãðE�ìê{�áð�Þ�æ��éð è]� � õ Ý%è �<ê_� ß

¤R�þê � æáÞ �øè ê���� ó Þeð è ���!ä è Þ è�í Þ õ �<ä)ðD"��©�)Þ��áÞ � ä è Þeæª���<ê_�YÞ ó Þ�� è ð ä � Þ�� ä)ð�ð�Þãæ è�í�� ê Ý � í è�í Þ
ð�Þ��éÞeà è �<ê{�ëä_���)ê � � èüí � ä_�áæ è�í Þ � ÞeðJ�?ê_�áð�Þ�ê_�«���éê{�áðoàeê �J� Þãà è �Õâ¬�<æáÞ�� è �éùáÞeæ ä8ð*���éê{�áð�ñG�®1¯g°�±oàãê{�¬�
�áä � Þãæ ÷ � èüí è�í Þ � ÞãðE�ìê{�áð�Þ ê_� èüí Þ ÷ í ê{�<Þ¬"��²���éê{�Yð�ä_���)�<Þ ñO'³)°L°�±öß§� í Þ � Þãð Ý � è ð�ð í ê ÷ �´���
ù�� Ý�� Þ ú%ßB�_�����áæ)�<àä è Þ èüí ä è ý ä8ð'� ä � ä)ð èüí Þ¡"��µ�<ð�àeê{�çàeÞ � �áÞeæ ý èüí Þ õ �-ä)ð��<ð��<Þeð�ð è�í ä_�¶�Z·{¸¹�[ê �
è�í Þ ÷ í ê{�éÞ�Þ��áÞ � �)â � ä_���)Þ)ý ä_�çæ��<Þeð�ð èüí äL���_¸ ä õ ê ó Þ ä õ ê Ýçè �)ß ú{ºÙÞ�» ß�� í ÞÙæ��½¼ Þ � Þ��áàeÞD�[ê � �mÞãæ
÷ ä)ð#'³�°_°¿¾À�®1¯g°?ý ð�ê ÷ Þ ð�ÞãÞ è�í ä è ��� èüí Þ¡�éê ÷ Þ � � ä ��è ê_� èüí Þ Þ��áÞ � �)â � ä_���0Þ8ý èüí Þ ð�Þ��<Þãà è Þeæ
�)�<ê{� ðüäL�����éÞÙê ó Þ � Þeð è ���mä è Þeð èüí Þ ê õ ð�Þ ��ó ÞãæYÞ��áÞ � �)â)ß
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Ü>��� Ý�� Þ'ú%ß6�{��� Ü � ä)à è �éê{� ä_� õ �<ä)ð���� èE� ê4æ Ý àeÞãæ õ âïð�Þ��<Þãà è �éê{� ß��S�éê è�è Þeæ¡�éð èüí Þ�� � ä)à è �éê{� ä_�4æ���¼?Þ � Þ��áàãÞ
���Ò��Þä_� � ÞãðE�ìê{�áð�Þ õ Þ è ÷ ÞãÞ�� äåàãê{�����<Þ è Þ�ð�Þ è ê_�u"��Ó���éê{�áðcä_�áæ äîð�Þ è ê_�u"��Ó���éê{�áðcäL� è Þ �
�áä)ð�ðJ����� èüí�� ê Ý � í è�í Þ§� ä ��è �<à��<ÞÙð�Þ��<Þãà è �éê{�îä_���)ê � � èüí �îß
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¦�ä ó ������Þ!¥����-äL���áÞãæ í ê ÷ è ê�ê õ è äL��� ðüä_�����éÞeð6ê_�>���<ê{�çðeýÇ� � ê è ê{�çð�äL�áæÙ� Ý ê{�áð ÷ Þ`�áê ÷ � � Þeð�Þ�� è
è�í Þ � Þãð Ý � è ð ê õ è ä_���áÞeæ¶�[ê � Þä)à í ê_� èüí Þeð�Þo� ä ��è �éà��éÞëðE�ìÞeà��<ÞãðeßÒ� í Þ è ÷ êª� ä � ä_��Þ è Þ � ðïêL����ê0ð è
��� è Þ � Þeð è ä � Þ èüí Þ � ÞeðE�ìê{�áð�Þ äL�áæ � Þeð�ê{� Ýçè �<ê{� êL� è�í Þ æáÞ è Þeà è ê � ß
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PIONS : Response histograms and Gaussian fits
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PROTONS : Resposnse histograms and Gaussian fits
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L C /��0/ � � 7h; C /l/ � /�� ��?É5_� ; C / 5.< 70/�� P /8: C�A :�� 5{�ÊAL� : Â�Ë A �0/ B>5{� 7\; A_� ;07>3 ÂSÄ � 7 - 7 -�A_���=?/ ¥�� �0/87070/8: A 7 AI� /�� B / � ; AL� /�F A_� :§�0/ � /��E� />:2; 5�A 7S; C /S�0/87 5{�=- ; �=5{��5_� ; C /¶:
/8;�/ B ; 5 �>3 ,$5 � C�A :�� 5{���=BB>A_�65 � ��� /8;0/�� 7¼; C�� 7 �G-��`< /�� � 7^; ?����=B[A_���=? 1 ·{¸ 3 abC / B85{� 7\; A_� ;';0/�� � Â Ç A � � 7 />7 � � 5{�©����B>5{����� /8;�/7 C�5 L]/�� B85{� ; A_����� / � ; A_� :f7 5L��B>A_��� />: ��5_����B85{��� / � 7 A ; �65{�  h; C / �65 707 5_�b�65 L � / � /�� ��?_C�A :�� 5{���=B/ � /�� ��? ; 5¬�G-�B�� / A � <)��� : ����� / � /�� �r? �0/ � / A 7 /�3
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Muons

,>���.- � /k1e3 � z �'Ð / A_� � />7 �D5{� 70/ �N-��
B ; �=5{�E5L� ; C /�:�/8;0/ B ; 5 � ñ L � ; C`A_���}P�� 7 �=<�� /�/ � /�� �r?�±��N5 � Ðc-�5{� 783abC / ���IA ;�/ Ar- 7 ; A � ; �����WAL� ;�/�� Ar<D5.- ; � 3 �{º / » � 7 B[A�- 7 />: <}? ; C / �pA�B ;�; C�A ; �`-�5_� 7 A�<95nP /q; C�� 7/ � /�� ��?fC�A[P / A � A_�)� / � �0/ A ;�/��b; C�A_� ; C / � / �)� ; Cf5_���kA_�IÑ /�; A_� :c7 5 ; C / 5.< 70/�� P />:u7 �6Ò / 5L� ; C // P / � ;'�0/ �WA_��� 7 B>5_� 7 ; A_� ; Ar<D5nP / � 3 �{º / » 3
� R -�A ; �=5{��ñ 143 �Z·k±i� 7b7 C�5 L �lA 7 A T
;�; 5 ; C /q: � 7\;]� �=<�- ; �65{� 7 5L� T �.- �0/E143 � ÷ 3 abC / � />7 �95{� 7 /

� / AL�XA_� : �ZÐ s A �0/V; C
5 70/ 5_� ; C /¿� />7 �95{� 7 /W: � 7 ;E� �6<
- ; �=5{� 7O:�/>7 B � �6< />: A�<95nP /r3 abC / -��
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�çñ õ ¾ �{±.×Ø ñ 143 �{�1±
L � ; C ; C / � � / P��65.- 7 �=? :�/�;�/�� ����� /8: -���B /�� ; A_��� ; ?É5_� ; C / � / A_� �0/87 �95{� 7 /�F - 7 ���)� ; C / - 7 -�AL�
� /8; C�5 : 5_�¶B85{�`<�����A ; �=5{�c5_� /��J� 5 � 7>3 ¤ ; � 7�70/8/ � ; C�A ;Y; C / � / A 7 - �0/ � / � ;07�:�/ P��6A ;�/ < / �65 Lµ; C /T
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�
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��A � ; �6B�� />7H: 5 �
5 ; � / � /8;E� A ;0/ ��A 7\;v; C /lTÇ� 7 ; A�B ; �=P / A_� : ��A 7 7 �@P / ���IAL� />783Ûs ����B /u; C /uTÇ�07\;ArB ; �@P / ���IAL� / C�A 7 ��5�� � 5{�ª����� � 5{� ; 5_��� ;[FS; C /�� / � 7 P /�� ?f��� ;0; � /E7 C�5 L]/�� ���)�uA_� :Ú; C / �YÐ s 5_�; C /�� />7 �95{� 7 /`: � 7 ;]� �6<�- ; �65_�Ù� 7 B85{� 70/8R - / � ; �@?���A �E� 5 LO3 abC�� 7 � 7 A_� 7 5 : � 7 ���6An? />: ��� ; C / Ð"5_� ;0/
�kA � �65EA_� : A :�/8; A_��� />:W: � 7 B8- 707 �65{�W5_� ; C /Z/ ¼ / B ;�7k7 />/ �"A ; �=5 LÉ/ � /�� �{� />7 � 7 �{�@P / �a���_B�C�A_� ;0/�� z 3
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/8;�/ B ; 5 � ñO� / � ; ±kA_� :�� />7 �D5{� 70/O; 5¬�`-�5{� 7 ñ � ���.C ; ± 3
ÚiÛ¢ÜIÛ»ò ó©ß¼ô@è�áÇí�õ�ßÓæDí-ã*ç�å
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A_����� /8: A�<95nP /�F9; C / �i�S�YöëaD�{�`< / A_�AL� 7 5¡� � 5nP�� :�/87 � / �}A ; �=P / ��A �\; �6B�� /87>3�÷ � /2/ ¥)� / B ;�7bø¼ùu; 5JC�AnP /2; C /�7 A_� /D�0/>7 �D5_� 70/ A 7]øUú AL� :L�/ B�C / B
¨ ; C�� 7 - 7 ������A 7 �_A_���k�G-��E< /�� 5_� � -�� 7 5_��� / �}A ; �=P / B�C�A � � /�3 abC />7 /I� -�� 7 A �0/ � � 54B />707 />:/ ¥
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/8;�/ B ; 5 � � 7 �{�@P / � / � 7 /8L C /��0/
ñ � Ñ�� F ÷ ïr� ±bA_� :f7 5 L�/ B85{� T � / 5�- �07 / �=P />7t; 5hAJP /�� ?f< � � / � :�/>7 B � ��� ; �65{� 3

d 7�L � ; C ; C / 5 ; C /���;�L 5�ÐÙ¤�ö ÷qsg:
/8;�/ B ; 5 �078F&; C /a�0/ �IA ; �=P / B[AL���6< � A ; �65{�Ó5_��B�C�A_��� / � 7 5eB!�B8- �07 ��� ;�L 5���A � ;�783 ,>� �07\; �@? FS; C / B>A_���=< � A ; �65_�u5_� ; C / �&Ð"a 7 A_� :´� / A : 5�- ;q/ � / B ;E� 5{���=B 7 ñ!AL� :B85{�}P /��07 �=5{�Ù� � 5{�åB�C�A � � / ��� d Ñ§� 7b; 5¬�����.C ; ���o�S�   ��C
5 ; 5 / � / B ;E� 5{� 7 ± 3�s4/ B>5{� : �=? ; C / B � 5 707 �B>A_���=< � A ; �65_�c5L� ; C /E7 B���� ; �����6A ; 5 �]7 ;]� ��� 7 ñ!AL� : B>5_�GP /�� 7 �65_��� � 5{� �S� ; 5WÐ����   Ð"-�5{��� R -��@Pk�
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ñ=(2$>&.C ;?:�3 abC /qT�; ;�/8: 6N-)3
B ; $=543@$ 7b/8R -�A ; $=543 143>A�B
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A�5 / 3 ; �C3)$ ;07;:�3 7D3 A :�: $ ; $6543 ; 5 ; C /870/v;�L 5 1 A-( ;07>F�; C / (2E_A-5kB�C�A-3/& />7 $'3 ; C /8F A-5IÑ /�;HG EWA[?AJI / B ;b; C /�7 BK$'3 ; $>5'5IA ; 54( FL1 (05 : -�BK$'3)&VA :�/�;�/ B ; 5-(NM L $ :�/�: (O$>6 ; A 7 AP6N-)3�B ; $=543H5-6 ; $>E /r3 abC /�; C)( /8/B854E 1 543 / 3 ;�7�; 5 ; C / B>A-5'$=<)(�A ; $65-3Q6N54( 7 54E /`7\; (2$ 1�RTSQU Ë V=WYX Ë[Z �]\ ÅH^`_-aqÅ � FbU Ë ced]cef?gih :>� a�ÅP_Kj�k<l �A�3 :8U V f Ënm W gih :TS A�( / B>5-E`<)$'3 />:v; 5H&4$@P / A 7 $'3/&45 / B>A-5'$=<)(�A ; $65-3 1 A-(0A-E /�;�/ (`6N54( / A�B�C 7 ; (2$ 1QU Ë g=h :�FL C/$6B�C"PrA-(O$ /87kL $ ; C ; $'E / h A-3 : B8543}P / ( ;�7t; C / 5.< 70/ (\P /8: B�C�A-(O& /2; 5_Ðpo��
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/8;�/ B ; 54(NM L $ :�/rF B[A�- 7 />: <}?gB�C�A-3)& /87 $'3 ; C /ux Ð"a 7 54( / 5 / B ; (0543)$=B 7 $ 7�; CG- 7

( / Eh5nP />: 6=(054E ; C /O: A ; A 3
abC / B�( 5 707 M�B[A�5'$6</(�A ; $6543Ú5-6 ; C /h7 BK$'3 ; $>5'5IA ; 54( 7 ; (O$ 1�7 g B>A-5'$=<)(�A ; $65-3 1 A-(0A-E /�;�/ ( U Ë V=WYX Ë[Z : $ 7O:�/ M;0/ (OE�$>3 />:ÓL $ ; C ; C / - 7 / 5-6~E�$'3/$'E`-)EsMD$=543)$ 7 $'3/&_B85 7 E�$6B?MDE`-�5-3 7>F^70/ 5 / B ;�/8: - 7 $>3)& ; C / B85 7 E�$6BB85.-)3 ;�/ ( 7Ú��,-� � 3 abC /i/ P / 3 ; (0A ;�/ 5-6 7 -�B�CÉB85 7 E�$6B 7 A�5'565 Lt7 B[A�5'$6</(�A ; $6543Ù543 A ; $'E /f7 B[A�5 / 5-6
�N���w�����2�?�b�?�J�����?�����N���O�����K�e�b�������q���`���K�����e���+�q�2�C�O�����+���K�w�`�N���b�9�~�?�e�
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Pi-
Pi+

«%$'&4¬)(O ¤¯®+* û .�Fy° E 1²± (O$'³ ° 3 ° 6~´2µ)uE� ± 3¶(2�³ 1·° 3)³2u6=¬)3/¸K´¹$ ° 3 ° 6�3/�& ± ´2$>º-�5>»¼¸;µ ± (2&4K½ 1 $ ° 3/³
¾ $v´¹µ 1·° ³2$>´2$>º-�5>»�¸;µ ± (O&4�½ 1 $ ° 3)³ ®

³OKº-�( ± 5�µ ° ¬)(O³�¿bµ ° ¾ Kº4K(À$'3�(2 ± 5'$v´D»@´¹µ)t³N´¹(O$ 1 M�³O´¹(O$ 1 (O�³ 1·° 3/³2 ¾ ± ³�¸ ± 5>$'Á)( ± ´¹K½ ° 3)5v» ° 3)¸�P6 ° (
 ± ¸;µH»4 ± (�|]³�½ ± ´ ± ¬/³2�½H$>3t´¹µ)$>³�´¹µ)K³2$>³
³ ° ¾ ~¸ ± 3s¬)³O~´¹µ)$>³
$'3)$v´¹$ ± 5L¸ ± 5>$'Á)( ± ´¹$ ° 3 1 ¬)(2K5>»	´ ° �³N´ ± ÁÂM
5>$'³Oµ8´¹µ/P(2K5 ± ´2$>º-�½/$>I·�(2K3)¸�K³�$'38(2K³ 1Ã° 3)³2K³�ÁÃK´ ¾ ��3Ä³O¸�$'3L´2$'5'5 ± ´ ° (`³O´2(2$ 1 ³ ®CÅ µÂ¬/³�¿Æ$>3pKÇÂ¬ ± ´¹$ ° 3
g ¤¯®vAw*4: ¿È´¹µ/	´¹K(2E U4ÉV=WYX É Z $'³C³2µ ° ¾ 3 ± ³�µ ± ºÂ$'3/&<3 ° ´2�E 1·° ( ± 5b½) 1 K3)½)K3)¸� ®�Ê 5v´¹µ ° ¬)&4µ8´2µ)�(OP$>³
± ´¹$'E��M�½)(2$v6i´�$'3�´¹µ){³2¸K$'3L´¹$>5'5 ± ´ ° (�(O�³ 1Ã° 3)³O�¸ ± ¬)³2K½ËÁÌ»H´2�E 1 K( ± ´2¬)(2{¸;µ ± 3)&4K³`$>´T$>³ 1Ã° ³2³O$'Á)5>C´ °
(O�E ° º4�´¹µ)$>³`E��½)$>¬)EÍ´¹�(OEÎ½)(O$>6i´yÁÌ»u¬)³2$>3)&t´¹µ) ° Á)³2K(Oº4K½8(O�³ 1·° 3/³2 ° 6ÏEt¬ ° 3/³y6=( ° EÐ´¹µ/�´¹�³N´
ÁÃ ± EÑ´ ° &-$>º4À´¹µ/P¸ ± 5'$'Á/( ± ´2$ ° 3Ë¸ ° 3)³O´ ± 3L´ U V9Ò É m W gih : ½)$>³2¸K¬)³2³O�½�ÁÃ�5 ° ¾ ®�Ó �3)¸K-¿·´2µ)$'³~´2$'E��½/(2$>6i´
¸ ± 5'$>Á)( ± ´¹$ ° 3<¸ ° (2(2K¸K´2³~½)K´2�¸K´ ° (NM ¾ $'½)�³O¸�$>3Ì´2$'5>5 ± ´ ° (�½)(2$v6i´ ± 3)½@³ ° ´¹µ)�¸ ° ³2E�$'¸?MDEt¬ ° 3uÁ ± ³O�½@¸ ± 5>$vM
Á/( ± ´2$ ° 3�$'³�3)�K½)�½ ° 3)5>» ° 3 ± Et¬/¸;µu5 ° 3/&4�(�´¹$>E�?MD³O¸ ± 5>�´ ° ¸ ° (2(O�¸K´T6 ° (T(2K5 ± ´2$>º4C½)(O$>6i´TÁ·�´ ¾ K�3
$>3)½)$vº¯$>½)¬ ± 5·³2¸K$'3L´¹$>5'5 ± ´ ° (Ô³O´¹(O$ 1 ³K¿ ¾ µ)$'¸;µQ$'³ ± 3Q$>3)³2$>&43)$vÕ²¸ ± 3L´��IÆK¸K´PÖ ,��-×e®

Å µ) U4ÉV9WYX É Z ± 3)½ U4Éc�dqc Ò g=h : ¸ ± 5>$'Á)( ± ´¹$ ° 3)³b½)K³2¸K(2$'ÁÃ�½ ± Á ° º- ± (O ±-1/1 5'$>�½Àº¯$ ±C1)± ( ± E�K´2�(O³%³N´ ° (O�½
$>38´2µ)VÐ87�ö ÷�Ø ÐQ» Ø)Ù�ÚÛ°-Ü $>3)	½ ± ´ ± Á ± ³2 ± 3)½�5> ± ºÂ$'3)& ° 3)5>»Ë´2µ)P½/K´¹K¸K´ ° (NM ¾ $'½)	½)(2$v6i´�¸ ° EHM
1Ã° 3)K3L´ U V�Ò É m W g=h : ´ ° ÁÃP6 ° ¬/3)½ ® 7D3 ° (2½)K(�´ ° ¸ ° (2(O�¸K´�6 ° (�´¹µ)s½/(2$>6i´�¿ U V9Ò É m W gih : Et¬)³O´�Á·t6 ° ¬/3)½
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¬/³2$'3/&�´2µ)�´¹�³N´OM�Á· ± EÝ½ ± ´ ± ¿ ± 3/½Q´2µ)$'³~$>³~3 ° ¾ ½)$>³2¸�¬/³2³2K½ ®

Å µ)Ë½ ± ´ ± 6 ° ( *-B4B/Au± 3)½ *-B4B4* ¾ K(2u´2(2 ± ´¹�½Þ$>3ß½)$vIÆK(2�3L´ ¾ ± »Â³�ÁÃ�¸ ± ¬)³OË(2¬)3)³s$>3 *-B4B4*
¾ �(O8´D» 1 $>¸ ± 5>5>»à5'�³O³s´¹µ ± 3âá B E�$'3/³s5 ° 3)& ¾ µ/$'5'³N´s´¹µ ° ³2Q$'3 *-B4BL* ¾ �(OQ´ ±-ã K3â6 ° ( 1 �(O$ ° ½)³ ° 6
K$'&4µL´Cµ ° ¬/(2³ ° (~E ° (2�¿ ° º4�(O3)$'&-µÌ´ ®�ä ÀÁÃ�&4$>3 ¾ $v´¹µË´¹µ/ *�B4BL* ¸ ± 5>$'Á)( ± ´¹$ ° 3 ®

åy ± E Et¬ ° 3)³ ¾ �(2p¬)³2K½ ± ³�³O´ ± 3)½ ± (O½æ¸ ± 3/½)5'K³�´ ° E� ± ³2¬/(2@´¹µ)8½)K´2�¸K´ ° (NM ¾ $'½)8½)(2$v6i´ ®
Ó{± º¯$>3)&Ä³2�´s´¹µ)Ë(O�5 ± ´¹$>º-u³O´2(2$ 1 ´ ° ³O´2(2$ 1 (2�³ 1·° 3)³2@$>´ ¾ ± ³ ° 3)5>»à3)�¸K�³O³ ± (N»Þ´ ° E� ± ³2¬/(2<´2µ)
½/(2$>6i´ ° 6 ± ³2E ± 5'5È3Ì¬)EtÁÃ�( ° 6b³N´¹(2$ 1 ³ ± 3)½ ±-1/1 5>»H´¹µ/$'³�´ ° ´2µ) ¾ µ ° 5'{½)K´2�¸K´ ° ( ®�Å µ/�$'3L´2�3L´¹$ ° 3<$>³
´ ° Õ²3)½s´¹µ/ ± º4�( ± &4~(O�³ 1Ã° 3)³O ° 6È´¹µ)K³2~³N´¹(2$ 1 ³�´ °À± E�$>3)$'Et¬/Eç$ ° 3/$'³2$>3)& 1)± (O´2$'¸�5> g Ð87 xT:bS ´¹µ ± ´
$>³�¿ ± ÁÃ ± EèEt¬ ° 3 ®�Å µ)$>³&Ð87 x (O�³ 1Ã° 3)³O�$'³�6 ° ¬/3)½s6 ° (� ± ¸;µ ° 6Ã´2µ)~(2¬/3)³
´ ±-ã �3 ®�Å µ/~½)KºÂ$ ± ´¹$ ° 3
° 6Ô´2µ)s(2K³ 1Ã° 3)³2s6=( ° Eé¬)3/$>´D» g ³2$>3)¸� ¾  ¾ $'³2µ�´ ° µ ± º4 ° ¬)(�K3)�(O&-»�¸ ± 5'$'Á/( ± ´2$ ° 38$'3ÓÐ87 x ³ : $>³
´2µ)�3 ± 3Ä$'3)½/$'¸ ± ´¹$ ° 3 ° 6Ô´2µ)H½)K´2�¸�´ ° (À½)(O$>6i´�¿ ¾ µ/$'¸;µ ¾ s´¹K(2Eëêq½)(2$v6i´�º ± 5'¬)�| ® « ° (�(O¬)3)³ ¾ µ)�(O
´2µ)�½)�´¹�¸�´ ° (~(O�³ 1·° 3/³2Àµ ± ³`½/(2$>6i´2�½ËÁÃ�5 ° ¾ 3 ° E�$>3 ± 5Ã5'Kº-�5>³y´¹µ)�½/(2$>6i´Ôº ± 5'¬) ° 6�´¹µ)�³N´¹(O$ 1 ³ ¾ $>5'5
ÁÃÀ³2¬)ÁQ¬)3)$v´D» ± 3)½ËºÂ$'¸K�º4�(O³ ±/®�ä À´2µ)�3@´ ±�ã �´¹µ)À$>3Ìº-�(O³2 ° 6%´2µ)OÑ�(2$v6i´`ì ± 5>¬)�´ °H1 ( ° ½)¬/¸� ±
½/(2$>6i´�¸ ° (2(O�¸�´¹$ ° 3 g U V�Ò É m W g=h :O: ¾ µ/$'¸;µQ¸ ± 3QÁ· ±�1)1 5'$>�½Ë´ °�± 5>5�½)$>&4$>´2³y6 ° (`´¹µ ± ´ 1²± (N´¹$'¸K¬)5 ± (`(2¬)3 ®

7D3 ° (O½)�(P´ ° Õ²3)½ ± 3 ± ¸�¸�¬/( ± ´2u½)(2$v6i´t¸ ° (2(O�¸K´2$ ° 3¶$>´t$>³	ºÂ$>´ ± 5Ô´2µ ± ´ ¾  ± (Ou³2¬/(2u´¹µ ± ´P´2µ)
1)± (O´2$'¸�5>�³�³2K5'K¸K´¹K½ ± ³�Ð87 x ³C(2 ± 5'5v» ± (O�Ð87 x ³ ®yÅ µ/�êqEt¬ ° 3/³�|²³2K5'K¸K´¹K½p$>3Q³O�¸�´¹$ ° 3 ¤¯®]�)®+* ¾ K(2
E ° (O ± ÁL»LM 1 ( ° ½/¬)¸K´ ° 6�Õ²3)½)$>3)& ± ¸K5' ± 3 1 $ ° 3p³ ± E 1 5> ± 3/½ ± (2�´¹µ)K(2�6 ° (2t3 ° ´ 1 ¬/(2tK3 ° ¬)&4µ ®
« ° (�´2µ) 1 ¬)( 1Ã° ³O�³ ° 6Æ´2µ)$'³�¸ ± 5'$'Á/( ± ´2$ ° 3 ¾ �´¹µ)K(2K6 ° (2 ±-1)1 5v»t³ ° E��³O´2(2$>3)&4�3L´T�íÂ´2( ± ¸K¬/´¹³�´ ° ´2µ)
EP¬ ° 3¶³O�5>�¸K´2$ ° 3à$'3 Ø �¸�´¹$ ° 3 ¤¯®]�)®+*¯® «�$>(2³O´25>» ¾ �E ±-ã <E ° (2H³N´¹(2$>3)&4K3Ì´	¸�¬¯´¹³ ° 3à´¹( ± ¸ ã »Â3)�³O³�¿
(O�ÇÌ¬)$>(2$'3/& ± ´¹( ± ¸ ã »Â3)�³O³ ° 6�&-(2 ± ´¹�(T´¹µ ± 3 B/®q�L¤ ( ± ´2µ)�(T´¹µ ± 3	zO¬)³O´ B¯® á ¤	± ³y¬)³O�½@$'3/$>´¹$ ± 5'5v» ®�Å µ)$>³
K3)³2¬/(2�³{´¹µ ± ´ ¾ 	µ ± º- ± 3 ± (2( ° ¾ ¿ ¾ �5>5Ï½/KÕ²3)K½�´¹( ± ¸ ã g ¾  ¾ ± 3L´{´ °u± º ° $'½@´¹( ± ¸ ã ³ ¾ µ)�(O	´2µ)
½/ 1Ã° ³2$v´¹�½ËK3)�(O&-»�$'³y½/$>ºÂ$'½)K½ ° º4K(`E ° (2{´2µ ± 3 ° 3)�³O´2(2$ 1È:�®�Ø �¸ ° 3)½)5>» ¾ ��í ± E�$'3)C´¹µ)�( ± 3)&-
° 6�´¹µ/ 1²± (O´¹$>¸�5> ®ïî{1 ´ °¶*¯®+*4ð KìÀñJ¸ ¾ Q¬)³2 ± ¸K¬/´ ° 3ï´¹µ)QKº-�3L´�|]³<( ± 3)&4@$'3ï´¹µ/Q½/K´¹K¸K´ ° (
Á ± ³2K½ ° 3Ä´¹µ)�Á· ± EòE ° E��3L´¹¬)Eé³2�5>�¸�´¹�½ ®Ë± Á ° º- *Â®n*4ð KìP¿ F`± 5IÑ��´�$'³À$'3)³O¬/ó�¸�$>�3L´¹5v»�5 ° 3/&
´ ° ¸ ° 3Ì´ ± $'3�Et¬ ° 3/³Ô³ ° ¾ �(2�ÇÌ¬)$>(2C´¹µ ± ´T´¹µ/�Et¬ ° 3)³y¬)³O�½u?í¯$>´y´2µ)�½/K´¹K¸K´ ° ( ® åÔ»�½)�Õ²3)$>3)&	´2µ)
(O�ÇÌ¬)$>(2�½ 1 �3/K´¹( ± ´¹$ ° 3 ° 6b´2µ)OÐ8¬ ° 3u´ °s± 3 ± (2( ° ¾ ( ± 3)&- ¾ ��3)³O¬)(2�´2µ ± ´`$v´y$>³y(O ± 5>5>» ± Et¬ ° 3
g ³2$>3)¸��´2µ)�( ± 3/&4 ° 6 1 $ ° 3)³`$>³ ± 5 ¾ ± »Â³~Et¬)¸;µ@5 ° ¾ �(`´2µ ± 3ËEt¬ ° 3)³ :?®
ä  ± 5>³ ° (O�E ° º4�6=( ° E ° ¬/(
³ ± E 1 5' ± 3L»ÄEt¬ ° 3)³�´¹µ ± ´À¸�¬)(Nº4 ± ´ ± ³O$'&43/$>Õ²¸ ± 3L´ ± 3)&45>t´ ° ´¹µ)HÁÃ ± Eò5>$'3) ®tÅ µ)K³2<¸K¬)(OºÂ$>3)&
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DRIFT(T11 2002)

«%$'&4¬)(O ¤¯® á B/.	õ ¬ ° 3à(2�³ 1·° 3)³2 ± 6i´¹K(�½/(2$>6i´�¸ ° (2(O�¸K´2$ ° 3 g 5>K6i´ :�± 3)½à´2µ)H½)(2$v6i´Àº ± 5'¬)K³À6 ° (� ± ¸;µ
(O¬)3 g (2$'&-µÌ´ :�® 7D3ß´¹µ/u(2$>&4µL´OMDµ ± 3)½ 1 5 ° ´P´2µ)Ë½)(O$>6i´	KI·�¸K´H$>³t³2K�3Þ´ ° ÁÃ ± ´ ±Ä¤ ´ °ßA�BLö 5>Kº-�5 ®
÷ ° ´¹�´2µ ± ´~½/$>I·�(2K3L´ 1·° $>3L´¹³`$>3<´¹µ)�³ ± E��Á)$'3 ± (2�6=( ° E�³O 1 �( ± ´¹À(2¬/3)³ ± 3)½Ë³ °�± (2�¸ ° 3)½)$v´¹$ ° 3
½/ 1 �3)½)K3L´ ®

EP¬ ° 3)³Ô½) 1Ã° ³2$v´ ± &4(2 ± ´¹K(T´2µ ± 3 ± º-�( ± &4�K3)�(O&-»�$'3< ± ¸;µu³N´¹(2$ 1 ¿Â³2$'3/¸�{´2µ)K»�µ ± º-�5 ° 3)&4�( 1²± ´2µ
5>�3)&�´¹µ)³C$'3Q´¹µ)�³O´2(2$ 1 g ± 5 ° 3)& ± ½/$ ± & ° 3 ± 5 :Ô± 3)½ ± (O	ÁÃ�³N´�(O�E ° º4�½86=( ° E ° ¬/({³ ± E 1 5' ®yÊ Á ° º-
*Â®n*4ð KìP¿¯´2µ)�(2KE ° º ± 5 ° 6%¸K¬)(OºÂ$>3)&sEt¬ ° 3/³`$'³`5>�³O³~³2¬)¸K¸��³O³O6=¬)5�¿²Á)¬/´ ° ¬)(`¸�¬¯´¹³ ± (2�³O´¹$>5'5ÃKI·�¸�´¹$>º-
± & ± $'3/³O´ 1 $ ° 3)³ ®

÷ ° ¾ ¿L6 ° (�´¹µ/C½/(2$>6i´�¸ ± 5'$>Á)( ± ´¹$ ° 3 ¾ {¬)³2 ° 3/5>»t´2µ)�½)$'&4$v´¹³�$>3 1 5 ± 3)K³ A ´ °	� g ´2µ)C³2¸�$>3L´¹$'5>5 ± ´ ° (
° 3@´2µ)�6=( ° 3Ì´ ° 6�´¹µ)�½)�´¹K¸K´ ° (C$>³ 1 5 ± 3) BL:Ô± 3)½@$'3u´2µ)�¸�K3Ì´2( ± 5 1·° (N´¹$ ° 3 ° 6Ï ± ¸;µ 1 5 ± 3) g ³O´2(2$ 1 ³
A�B ´ °uA�¤4:�®�Ø $'3)¸K�Kº-�3 B/®]�Ìð KìÀñJ¸{Et¬ ° 3)³ 1 �3/K´¹( ± ´¹ ô	1 5 ± 3)�³Ô$'3L´ ° ´¹µ)�½/K´¹K¸K´ ° (�¿Â´¹µ){¸;µ ° $'¸K
° 6�³O´¹(O$ 1 ³��3/³2¬)(O�³t´¹µ ± ´	´2µ)<½/$'&4$v´¹³À³2K5'�¸�´¹K½ ± (2 ± 5 ¾ ± »Â³	6=( ° Eø´2µ) 1)± (O´ ° 6 ± Et¬ ° 3�|]³	´2( ± ¸ ã
¾ µ/�(2À´¹µ ± ´CEt¬ ° 3@$'³~E�$'3/$'Et¬)EÐ$ ° 3)$'³O$'3)& ®

7D3 ° (2½)K(Ô´ ° ³ ± º4 ° 3 1 ( ° ¸K�³O³2$'3/&P´¹$>E��¿4´¹µ){½)(2$v6i´Ô¸ ° (2(O�¸�´¹$ ° 3<$'³T3 ° ´ ±-1)1 5'$'K½�´ ° $>3)½)$>ºÂ$>½)¬ ± 5
½/$'&4$v´¹³�¿w³O$'3)¸K�´2µ)$'³ ¾ ° ¬)5>½À(2�ÇÌ¬)$>(2�´ ¾ °{1²± ³2³2K³ ° 6/´¹µ/�½ ± ´ ±¯®�0C± ´¹µ/�(�¿w´¹µ/T¸ ° (2(O�¸�´¹$ ° 3�$>³ ± ½)½)K½�´ °
´2µ)�Õ²3 ± 5'5v»s¸ ± 5>¸�¬)5 ± ´¹K½<(O�³ 1Ã° 3)³O�³ g ± 3)½ ° ´¹µ)K( ± I·�¸�´¹�½ËÇÌ¬ ± 3Ì´2$>´2$'�³ :�®�ä �³Oµ ° ¾ $'3�Õ)&4¬)(2 ¤¯® á B
´2µ)�KI·�¸�´ ° 6 ° ¬/(`½)(2$v6i´`¸ ° (2(O�¸K´2$ ° 3 ° 3<´¹µ/�½ ± ´ ± ÁÌ» 1 ( ° ºÂ$'½/$'3)& 1 5 ° ´2³ ° 6ÏEt¬ ° 3u(2K³ 1Ã° 3)³O ± 6i´¹K(
¸ ° (2(O�¸�´¹$ ° 3 ± 3)½ ±�1 5 ° ´ ° 6
´2µ)	½/(2$>6i´�º ± 5>¬)�³ ±-1)1 5>$'K½ ®`Å µ)	½)(2$v6i´{�IÆK¸K´2³ ±-1)1  ± (C´ ° ÁÃ	$>3Q´2µ)
¤-ö ´ °@A�BLö ( ± 3)&-�³ °�± (2À¸�K(O´ ± $'3)5v»<$>E 1Ã° (N´ ± 3L´ ®

« ° ( 1 �(O$ ° ½�7 g *-B4B/A�: ½ ± ´ ± ¿�(O¬)3)³ ± (2	´D» 1 $'¸ ± 5'5>»QK$'&4µL´ ° (�E ° (OPµ ° ¬/(2³À5 ° 3/&)¿ ± ´2$'E��³2¸ ± 5'
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½/¬)(2$>3)& ¾ µ)$>¸;µ ± ³2$>&43)$vÕ²¸ ± 3L´P½)(2$v6i´P¸ ± 3 ° ¸�¸�¬/( ®�Ê ½)(2$v6i´P¸ ° (2(O�¸K´2$ ° 3¶$'³À´¹µ)K(2K6 ° (2 ±-1/1 5'$>�½ ± ´
(O�&4¬/5 ± (`$>3L´¹�(Nº ± 5'³`$>3Ë ± ¸;µQ$'3/½)$>ºÂ$'½/¬ ± 5Æ(O¬)3 S $'3 ± ½/½)$>´2$ ° 3<´ ° ´¹µ)�½)(O$>6i´~¸ ° (2(O�¸�´¹$ ° 3)³~½)�³O¸�(O$'ÁÃ�½
± Á ° º4 ® åy ± EçEt¬ ° 3)³ ± (O ± & ± $>3�¬)³2K½ ± ³ ± ³N´ ± 3)½ ± (2½�¸ ± 3/½)5'�¿JÁL» ¾ µ/$'¸;µÀ´¹µ)�½)(O$>6i´b$>³�E� ± ³2¬/(2�½ ®
Å µ/	�º4�3L´2³�$'3Ë ± ¸;µp(O¬)3 ± (2 1 ( ° ¸K�³O³2�½8$'3Ë´¹µ/�$'( ° (2$'&-$'3 ± 5È´¹KE 1Ã° ( ± 5 ° (O½)�(K¿²Kº4K(O»Ë´2$'E��´¹µ ± ´
*�B4B4B ÁÃ ± E Et¬ ° 3ÞKº4K3L´¹³ ± (2 ± E ± ³2³2K½�¿ ± ¸ ± 5'$'Á/( ± ´2$ ° 3¼¸ ° 3/³O´ ± 3Ì´t$'³P6 ° ¬/3)½¶6 ° (P´2µ) 1 �(O$ ° ½
° 6T´2$'E�P$>3 ¾ µ)$'¸;µ�´¹µ/�³2 *-B-B4B Kº-�3L´¹³ ° ¸�¸�¬/(2(2K½ ®PÅ µ/ ,4BLö ´2(2¬)3/¸ ± ´2�½ÄE� ± 3 ° 6�´¹µ/sEt¬ ° 3¯M
(O�³ 1·° 3/³2s½)$>³O´¹(O$'Á)¬¯´¹$ ° 38$>³�¬)³O�½ ± ³{´2µ)t¸ ± 5'$>Á)( ± ´2$ ° 3@¸ ° 3)³O´ ± 3L´ ® «�$>3 ± 5>5>»4¿ ° 3)¸� ± 5'5�Kº-�3L´¹³À$'3 ±
(O¬)3ßµ ± º-<ÁÃ��3 1 ( ° ¸�K³2³2K½�¿�´2µ) ,4B4ö ´¹(2¬/3)¸ ± ´2�½ßE� ± 3 ° 6 ± 5'5�Et¬ ° 3¶�º4�3L´2³t$'3Ä´¹µ ± ´P(O¬)3¶$>³
6 ° ¬)3)½ ®�Å µ)�³OH¸ ± 5>$'Á)( ± ´¹$ ° 3p½ ± ´ ±Ë± (Ot³O´ ° (2K½¼$>3 ±��È± ´�´2�íÂ´�Õ²5>P6 ° (�5 ± ´¹K(�¬)³O ®�� ¬)(2$>3)&u½ ± ´ ±
± 3 ± 5>»Â³O$'³�¿Ã´¹µ)P½)$'&4$v´¹$>³ ± ´2$ ° 3)³ ± (2t¸ ± 5'$>Á)( ± ´2�½QÕ²(2³N´�¬)³2$>3)&<´2µ) õ 7�÷�� Ø 6=( ± E� ¾ ° ( ã ¸ ± 5>$'Á)( ± ´ ° ( ®
Ê 6=¬)(N´¹µ)K( 1 (O$>º ± ´2¼¸ ± 5'$>Á)( ± ´¹$ ° 3æ$'³Ë´¹µ/�3 ±-1/1 5'$>�½�$'3 ¾ µ)$'¸;µ ´¹µ)¼½)$>&4$>´2$'³ ± ´¹$ ° 3æ$'³@¸ ° (2(2K¸K´2�½
6 ° (s½)K´2�¸K´ ° (�½)(2$v6i´s¬)³2$>3)&�´¹µ) 1 (O$>º ± ´2ËÁ· ± EHM�Et¬ ° 3ÞÁ ± ³2K½â¸ ° 3)³O´ ± 3L´¹³ ®âÅ µ)$>³s$'³ ± ê 1 (2$vº ± ´¹-|
¸ ± 5'$>Á)( ± ´¹$ ° 3¶ÁÃ�¸ ± ¬)³2Ë´¹µ/ ° ó�¸ ± 5 õ 7�÷�� Ø ¸ ± 5'$>Á)( ± ´¹$ ° 3¶¸ ° 3)³O´ ± 3L´¹³ ± (2<³O´ ° (2�½Û$'3 ±Äõ » Ø/ÙÀÚ
½ ± ´ ± Á ± ³2 ¾ µ)$>¸;µp$'³~3 ° ´�³2¬)$v´ ± Á/5'�6 ° ( ± ½/½)$'3)&H$>3)½)$>ºÂ$>½)¬ ± 5Ã¬)³2K(�|]³�¸ ± 5'$>Á)( ± ´2$ ° 3/³ ®



� � ������� � !

"$# ��� � ���&% "

Å µ/ õ 7�÷�� Ø	õQ° 3L´¹ F`± (O5 ° ¿�¸ ± 5'5>�½('*),+.-0/21)¿�$'³ ¾ (O$>´O´¹�3À$>3�34/*52625878-:989ß¬/³2$'3/&`´¹µ);'=<878->6:?A@CBEDGFHDI?
½/K´¹K¸K´ ° (`½)K³2¸�(O$ 1 ´2$ ° 3�´ °Â° 5%Ö ,=JJ×e® '*),+I-0/81sÁÃ�& ± 3<5'$>6= ± ³ ±tõ8° 3L´2 F`± (25 °P° 6Æ´¹µ)�÷C ± ( ± 3)½Ë« ± (
½/K´¹K¸K´ ° (2³ ± 3/½Þµ ± ³tÁÃ�K3Û¬/³2�½Þ6 ° (	E ± 3Ì» 1 (OKºÂ$ ° ¬/³t³O´2¬)½)$'K³ ° 6 õ 7�÷�� Ø Ö ¤-,�×�®�Å µ) ± ¬/´¹µ ° (
° 6Ô´2µ)$'³�´2µ)�³O$'³ ¾ ± ³À(2K³ 1Ã° 3)³2$>Á)5'	6 ° ( ± ½)½)$>3)& ±QF`± 5 � K´�¸ ° E 1Ã° 3)K3L´�´ ° '*),+.-0/21 ®�ä  1 (2�³O�3L´
$>3à´2µ)�¸K¬)(2(O�3L´t¸;µ ±-1 ´¹K( ± ½)$'³O¸�¬)³O³2$ ° 3 ° 6Ô´¹µ)�(2�³O¬)5>´2³ ° Á/´ ± $>3)�½Ä6=( ° Eò´¹µ) ± ¬/´2µ ° (�|]³ F`± 5 � K´
± ½ ±-1 ´2$ ° 3 ° 6K'*),+.-0/21 ® 7D3H¸;µ ±-1 ´2�( ô ¾ ~Kº ± 5'¬ ± ´¹`µ ° ¾ ´¹µ/�'*)L+I-0/21	(2K³2¬)5v´¹³ ± I·�¸�´
´¹µ/ õ 7�÷�� Ø
?í 1 K(2$'E��3L´ ®

MONQP R S�T UWVXVZY [�\][ ^ V`_�\Ka bc[edfUWV Vhg bi[jUIkla�\�m

Å µ/ õ 7�÷�� Ø ?í 1 K(2$'E��3L´�(2K5'$'K³ ° 3 ¸ ° E 1²± (2$'3/&àE� ± ³O¬)(2KE�K3L´¹³�6=( ° E ´¹µ)8÷{ ± (<½/K´¹K¸K´ ° (
¾ $v´¹µ@E� ± ³O¬)(2KE�K3Ì´2³ ± ´`´¹µ/	« ± (y½)K´2�¸K´ ° ( ®�Ê ³ ¾ $>5'5ÃÁ·�?í 1 5 ± $>3)�½@$>3u´¹µ)�6 ° 5>5 ° ¾ $'3/&t¸;µ ±-1 ´2�(K¿
1)± (O´ ° 6�´2µ)$'³`¸ ° E 1²± (2$>³ ° 3<(2�5>$'K³ ° 3Ë´¹µ)�¬/³2 ° 6 ± 3 ± ¸K¸�¬)( ± ´¹ õ8° 3Ì´2 F`± (25 ° ³2$>Et¬)5 ± ´¹$ ° 3 ° 6�´2µ)
´ ¾ ° ½/K´¹K¸K´ ° (2³ ®

Å µ)H¸ ± 5'$'Á/( ± ´2$ ° 38½)K´2�¸K´ ° (À$'³�Á)¬/$'5>´�´ ° ´¹µ)H³ ± E� 1 (2$'3/¸�$ 1 5'�³ ± ³�´¹µ)s´ ¾ ° E ± z ° ( õ 7�÷�� Ø
½/K´¹K¸K´ ° (2³ ®Pä P¸ ± 3�´¹µ/�(2�6 ° (2s�º ± 5'¬ ± ´¹P´2µ) ± ¸�¸K¬)( ± ¸K» ° 6�'*),+.-0/218ÁL» ±�1)1 5>»Â$>3)&<´¹µ/ õ�F ´ °
F`± 5 � K´�¿ ¾ µ)$>¸;µ�½/¬)`´ ° $v´¹³
5 ° ¸ ± ´¹$ ° 3 ± ´ F o 0 ÷	¿-¸ ± 3HÁÃ~�í 1·° ³2�½s´ °�1²± (O´2$'¸K5'yÁÃ ± E�³ ° 6 ã 3 ° ¾ 3
E ° E��3L´¹¬/E ± 3)½Ë´D» 1 À6 ° (`¸ ° E 1²± (O$'³ ° 3 ®
Å µ)À(O�³2¬/5>´¹³`6=( ° E�´2µ)�³OÀ¸ ° E 1²± (O$'³ ° 3)³`¸ ± 3@´2µ)�3QÁÃ

A�B û



n4ùpo/ùrq.s,t.u,v*wuý����Îû�ý�¢x����� A4A�B

¬/³2�½pÁ ° ´2µ ± ³ ± &4¬)$>½)�´ ° $>E 1 ( ° ºÂ$'3)&t´2µ) õQ° 3L´¹ F`± (25 °�± 3/½ ± ³ ± 38$'3)½)$>¸ ± ´ ° ( ° 6�³O»Â³O´2�E ± ´¹$>¸
�IÆK¸K´2³�´2µ ± ´ ¾ $>5'5�ÁÃ 1 (O�³2K3L´P$>3�´¹µ)s?í¯´2( ±-1Ã° 5 ± ´¹$ ° 3�ÁÃK´ ¾ ��3¶÷{ ± ( ± 3)½¼« ± (�½)�´¹�¸�´ ° (O³ g ³2K
3/�íÂ´�¸;µ ±-1 ´¹K( :?®

Ê 6=¬/(O´¹µ/�(�E ° ´2$>º ± ´¹$ ° 3�6 ° (�³N´¹¬)½¯»¯$>3)& ±�õQ° 3L´¹ F`± (O5 °{° 6Èµ ± ½)( ° 3)$>¸Ô$>3Ì´2�( ± ¸K´2$ ° 3)³%$'3 õ 7�÷�� Ø
¾ ± ³ 1 ( ° ºÂ$>½)�½@ÁL» 1 (OKºÂ$ ° ¬)³~(2K³2¬)5v´¹³ g ¬/³2$'3/& ± 5'�³O³~³ °41 µ)$'³N´¹$'¸ ± ´¹K½ õ�F ´2µ ± 3O'*),+I-4/21 Á)¬¯´�³O´¹$>5'5
Á ± ³2K½ ° 3�'=<872->6y? :�° 6 ÊP®Âx%± ( ± Ö ,Lôw× ¾ µ/$'¸;µ<½/$'³ 1 5 ± »4K½ ± 3 ° E ± 5 ° ¬)³�ÁÃ�µ ± ºÂ$ ° ¬)(ÔÁL» 1 ( ° ´ ° 3)³ ± ´
³O¬)Á ð Kì�ñ�¸~E ° E�K3L´ ±/®+Ø¯1 �¸�$vÕ²¸ ± 5'5>»-¿-´¹µ/C(O�³ 1·° 3/³2�µ)$'³N´ ° &-( ± E�³ ° 6 1 ( ° ´ ° 3)³ ± ´�E ° E��3L´ ± ¸K5 ° ³O
´ °<B¯®pJLð Kì�ñ�¸ ¾ �(2À6 ° ¬)3/½Q´ ° ?í¯µ)$'Á)$v´�³2µ ± ( 1 ³ 1 $ ã �³ ¾ µ)$>¸;µ ±-1/1  ± (2K½Q´ ° ÁÃÀ3 ° 3¯M 1 µL»Â³2$'¸ ± 5 ®

MON{z |~}��f������[j_�� bc[eUIk�a�\

ä $v´¹µ)$>3Þ´¹µ)�'*),+.-0/21à6=( ± E� ¾ ° ( ã ¿Ô´¹µ/Q&- ° E�K´2(O» ° 6 ± ½)K´2�¸�´ ° (H$'³H½)�Õ²3)K½ ÁL»ÞÁ)¬)$>5'½)$>3)&�$>´
6=( ° Eé$>3)½)$vº¯$>½)¬ ± 5>5>»@½)K³2¸K(2$'ÁÃ�½¼E ° ½)¬/5'�³ ®	Å µ/ F`± 5 � K´ ± ½ ±-1 ´2$ ° 3 ° 6�'*),+.-0/218¬)³O�³À´¹µ)s³ ± E�
E ° ½)¬)5 ± (<�5>�E��3L´¹³ g 7D( ° 3 1 5 ± 3)K³�¿ Ø ¸�$>3Ì´2$'5>5 ± ´ ° (H³O´¹(O$ 1 ³ ¾ $v´¹µ KEtÁ·K½)½)K½ ä ÚÏØ Õ²Á)(O����C�W� :
´2µ ± ´TÁ)¬)$>5'½s´¹µ/�« ± (�½)�´¹K¸K´ ° ( ®�Å µ)C¬)3)$>ÇÂ¬/ F`± 5 � K´�&4 ° E�K´¹(N» ¾ ± ³ ° Á/´ ± $>3)�½�ÁL» ± 5>´2�(O$'3)&�´2µ)
½/$'E��3)³O$ ° 3)³ ° 6%´2µ)�« ± ( � K´¹K¸K´ ° (~�5>�E��3L´¹³ ± 3)½ ± ½)½/$'3)&s³OKº4K( ± 5Ï³ 1 �¸K$ ± 5 1²± (O´2³ g ³2¬/¸;µ ± ³`´2µ)
¸ ° ³2E�$'¸	¸ ° ¬/3Ì´2�(O³ :�® 7D38´¹µ)$>³ ¾ ± » ¾ P¸ ± 3�ÁÃt³O¬)(2P´2µ ± ´{´¹µ) F`± 5 � K´ ± ½ ±�1 ´¹$ ° 3p$>³ ± ´2(2¬)�´¹�³N´
° 6�´¹µ/�'*),+I-0/81<¸ ° E 1·° 3/�3L´¹³�¬)³O�½@´ ° ³2$'EP¬)5 ± ´2�´¹µ/�E ± z ° ( õ 7�÷�� Ø ½/K´¹K¸K´ ° (2³ ®

Å µ)C³2$>Et¬)5 ± ´¹�½H(O ± ½ ° ¬/´y¸;µ ± (2&4�6=( ° E�'*)L+I-0/21tEt¬)³O´TÁÃC´2¬)3)K½�´ ° E ± ´¹¸;µH´¹µ)C¸ ± 5'$'Á/( ± ´2$ ° 3
° 6 F`± 5 � K´�ÁÃK6 ° (O�¸ ° E 1²± (O$'³ ° 3 ¾ $v´¹µH(2 ± 5²½ ± ´ ±/®�Å µ/$'³�´¹¬)3/$'3)&À$'³ 1 �(N6 ° (2E��½H¬)³O$'3)& ± ³2K5'�¸�´¹$ ° 3
° 6·ÁÃ ± E Et¬ ° 3)³ ® '=),+I-0/21	$'³
¬/³2�½s´ ° ³2$'EP¬)5 ± ´2yEt¬ ° 3)³�6=( ° E B¯®n¤4ð Kì�ñ�¸y´ °sA4®+,4ð �ìÀñ�¸ g Et¬ ° 3/³
¾ $v´¹µ ± ( ± 3)&4�¸ ° 3L´ ± $>3)�½ ¾ $v´¹µ)$>3u´¹µ) F`± 5 � K´�|q³`5>�3)&�´¹µ : ¾ $>´¹µ A�B ¿ B-B4B Kº-�3L´¹³ ± ´� ± ¸;µ@�3)K(2&-» ®
Ê ³O´¹( ± $'&-µÌ´NMD5>$'3)tÕ)´P$'³�´¹µ)K3ß¸ ± (O(2$>�½ ° ¬¯´ ° 3¶´2µ)�³OuEt¬ ° 3)³ ± 3/½¶´¹µ)<&4( ± ½/$'�3L´	¸ ° E 1²± (O�½¶´ °
± Õ)´À´ ° ½ ± ´ ± Et¬ ° 3)³ ° º-�(À´¹µ)�³ ± E���3)K(2&-»Ä( ± 3)&4 ®uÊ 5>5
6=¬/´¹¬)(O õ�F ° ¬/´ 1 ¬/´	¸ ± 3Ä´¹µ)K3ßÁÃ
³O¸ ± 5>�½ßÁL»Ä´¹µ/<( ± ´¹$ °Q° 6`´2µ)H´ ¾ ° &-( ± ½)$>�3L´¹³�´ ° &4$>º-�´2µ)<³ ± E��KI·�¸�´¹$vº4<¸ ± 5'$>Á)( ± ´¹$ ° 3 ± ³�´2µ)
½ ± ´ ±/® 7D3@Á ° ´¹µQ¸ ± ³O�³�´¹µ)�Õ)´2³ ± (2�6 ° ¬/3)½�¿²(2 ± ³2³O¬)(2$>3)&45v»4¿)´ °H1²± ³2³~´¹µ)( ° ¬)&4µ@´¹µ/ ° (2$'&-$'3 ®
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Entries  9116

Mean     3.2
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«%$'&4¬)(O J/®vA4.�Å%° ´ ± 5T(2K³ 1Ã° 3)³2Ë6=¬)3/¸K´¹$ ° 3)³�6 ° (t5 ° ¾ K3)�(O&-» 1 ( ° ´ ° 3)³t$'3 ð	õ 7�÷�� Ø·®�Å µ)Ë³ 1 $ ã 
° ¸�¸K¬)(2(O$'3)&@$>3�´¹µ)K³2H(2K³ 1Ã° 3)³2K³	µ/$'3L´¹³ ± ´�´2µ) 1 (O�³2K3)¸� ° 6Ô(2K³ ° 3 ± 3)¸�HÁÃ�µ ± ºÂ$ ° ¬/( ° ( 1·° ³2³2$>Á)5'
±ß1 ( ° Á)5>�E ¾ $>´2µæ´¹µ) õ�F ¿ ¾ ± (O( ± 3L´2$'3)&ß6=¬)(N´¹µ)K(u$'3Lº-�³O´2$'& ± ´¹$ ° 3 ® Å µ)ÄE� ± ³2¬/(2�½ (O�³ 1·° 3/³2
½/$'³O´2(2$>Á)¬/´¹$ ° 3)³~$>3uÕ²&4¬)(O ¤Â®n*���±-1/1  ± (~´ ° $'3)½/$'¸ ± ´¹�´¹µ ± ´~´¹µ)À³ 1 $ ã �$>³ ± (O ± 5ÆKI·�¸K´ ®

MON�� ^ VZ_�\�a bc[edfUWV d�a�����U�\��

�� ¢¡£ ¥¤ ¦Z§E¨~©«ª

Å µ/ ±*¬H¬²±* W®L´°¯v»�® ° ®0± ¬ µÌ»Â³³²'¸ ± ¯�Á·Kµ ± º8² ° ¬  µH²´®L´2�½ ± ´ËÁL»�µ ±*2±4¶ ³Ë³O´¹¬/½H²'K³ ¾ ± ³Ë³2��® ´ ° ÁÃ
  ¬HO° ½/¬)¸�K½·²´®À´¹µ)�'=),+I-0/21�¸ ± ¯ � K´ õ ¸º¹iÕ«»4¬   J/®½¼I¾�®ÏÅ µ)  �³ ¬·° ®/³2y½4²'³O´  ²>Á)¬/´°² ° ® °*¿«¬HO° ´ ° ®/³
¾ ± ³Ô³2��®�´ ° ¸ ° ®L´ ± ²À® ± ® ° ®8± ¬ µL»Â³Á²>¸ ± ¯E¯ °Â°4ã ²´®4»�³ ¬ ² ã  ± ´;¯ ° ¾ �®)  »=²'K³ ® ��´¹µ/  ÇÌ¬ ± ®L´°²v´°²'K³�³2¬)¸;µ
± ³ ¹± ®H»4 ¾    ± ¯'³ °h¿=° ¬H®/½8´ ° �í¯µH²>ÁH²>´C¬H®)?í ¬ K¸K´¹K½ ¿  ± ´2¬  K³·¹=³2¬)¸;µ ± ³{º4  »Q³2µ ±*Á¬ ¸K¬/´³± °*Â ³ ¾�®
Å µ/�³2 ¬ µ)�® °=Ã W® ± ¾   �²´®Lº4K³O´Á²´» ± ´2�½HÁL»h¯ °Â°4ã ²´®H» ± ´�´¹µ)~´  ¬/´2µ`²À® ¿=°=ÁÃ�± ´Á² ° ® °*¿ ²À®L´¹ 2± ¸K´Á² ° ®/³
¿ÄO°=Ã '*),+I-4/21 ®�Å µ)�¬)³2¬ ± ¯ Ã K´2µ ° ½ °G¿ ¬)³³²´®H»Å'*)L+I-0/21Å²'³�´ ° ?í ±GÃ ²À®) ° ®H¯v»�´¹µ)h²À® ¿=°=ÁÃ�± ´Á² ° ®
´2µ ± ´ ¾ ° ¬H¯'½@ÁÃ ± º ± ²´¯ ± ÁH¯'~²´®Ë´¹µ)   ± ¯�½/K´¹K¸K´ °=�Æ ´2µ ± ´£²>³�¿)´¹µ/ ° ¬/´ ¬ ¬/´ ¿Ä2°=Ã ´¹µ)À³2¸�²´®L´°²À¯´¯ ± ´ °=K®
ÓC° ¾ �º4  ¿�'*),+I-0/81ß¸ ± ® ± ¯>³ °Ç¬H2° º8²'½)Q½ ± ´ ±à° ® ¾ µ ± ´`²'³H´  ¬H¯>» ° ¸�¸K¬ Á ²´®H»Ç²´®ï´¹µ)8½)K´2�¸�´ °= ¿
¿=°* �í ±*ÃZ¬ ¯'t´2µ)s´D» ¬ �³ °*¿A¬²±* ´°²'¸�¯' ¬42° ½)¬)¸�K½�²À®È²´®L´¹ ¹± ¸�´°² ° ®)³ ± ®)½Ä´¹µ)  s´  ¬)HW®)  »-»É¯ ° ³O³
´2µ 2° ¬H»4µ@´¹µ)À½)�´¹�¸�´ °=K®fÊ ´~²>³`´¹µ)K³2�ÇÌ¬ ± ®L´°²v´°²'K³`´¹µ ± ´ ¾    ¿   ´ ° ÁL»Ë´¹µ)�´2 ÁÃ êq´  ¬/´2µ ¶>®

î ³³²´®H»�´2µH²'³�´  ¬/´¹µZ²´® ¿=°=ÁÃ�± ´°² ° ®�¿ ± ³³² ÃZ¬ ¯'`?í ¬ ¯ ± ® ± ´°² ° ® ¾ ± ³ ¿=° ¬H®/½�´ ° ½)K³2¸  ²'ÁÃ~´¹µ)C½H²>³O´  ²½±
Á/¬/´°² ° ®)³ ± ®)½e²>´
²'³ÏÁÃW¯´²>Kº-�½P´2µ ± ´�´2µ) ¬ µ)W® °*Ã �® ±�±*    ± ¯ ± ®)½P�º8²'½)�®)¸�K½�ÁL»À´¹µ/ ±*¬H¬  ±* W®)¸K
°G¿ ³Á² Ã ²À¯ ±* ¯>»�³2µ ±*³¬ ½H²>³O´  ²'Á)¬¯´°² ° ®)³�²´®Q´¹µ)�³2¬)Á8± ¼wð Kì ¬H2° ´ ° ®p³ ±*ÃZ¬ ¯'K³{³Oµ ° ¾ ®É²´®QÕ«»4¬   ¤¯®pËGÌ)®
ä ~³2µ ° ¾ ²À®PÕ«»4¬   J/®pË µH²>³O´ ° » ¹±*Ã ³�½/  ²vº4K½ ¿Ä2°=Ã '*)L+I-0/21À´  ¬/´2µ ®�Å µ)~µ4²'³O´ ° » 2±*Ã ³ ±* `Á ± ³O�½
° ® ¤~ ¬H®/³ ± ´
½4² Â   �®L´�Á· ±*Ã W®)  »=²>�³ ¾ ²v´¹µt ± ¸;µ  ¬4®s¸ ° ®L´ ± ²´®H²À®H» ¼QÍ*Í=Í=Í~¬42° ´ ° ®tKº-W®L´¹³ ®�Å µ)
¬ ¯ ° ´2³~³2µ ° ¾ ´2µ) Ã�°=Ã �®L´¹¬ Ã °*¿
¬H2° ´ ° ®)³�²À®u´¹µ)�½)�´¹K¸K´ °*{± ³`´¹µ)�» ¬²± ³O³`´¹µ O° ¬H»4µ@ ± ¸;µ °*¿ ´2µ)



n4ù��Âù������h�
� û�ý�£{¢;�ü£��;���%¢��K� ¼=¼QË
½/K´¹K¸K´ °=W¶ ³ ¬ ¯ ± ®)�³ ®(ÎT± ¸;µ�´°² Ã  ±�¬H2° ´ ° ® ¬²± ³2³2K³�´¹µ O° ¬H»4µ ±`¬ ¯ ± ®/PÁ ° ¬H®)½ ±G »4¿·´¹µ) ¬H2° ´ ° ® ¶ ³
Ã�°=Ã W®L´¹¬ Ã ²'³À³ ±*ÃZ¬ ¯>�½ ± ®)½ ± ®¶W®L´  » Ã<± ½)h²´®Ä´¹µ)�µH²'³N´ ° » ¹±*ÃQ®<Å µ)�³O´  ² ã ²À®H» ¿  ± ´2¬   °*¿
´2µ)�³O ¬ ¯ ° ´2³�²'³{´¹µ) ¬H �³OW®)¸K °*¿ ¾ µ ± ´(¯ °Â°4ã ³�¯´² ã   �³ ° ® ± ®)¸K ¬  ±-ã ³ ®tÅ µ)K³2 ¬  ±-ã ³Àµ ± º4t´2µ)
³ ±*Ã  ¾ ²>½/´¹µ ± ³C´2µ) Ã�°=Ã W®L´2¬ Ã ±�ÁH²>´2 °*¿ ´2µ)Ï²´®)¸�²'½)�®Ì´ ¬HO° ´ ° ®/³e¹ ¼4®n¤-öZ¾~± ®/½p³ °<±* Ï²´®Q Â �¸�´
³Oµ ±*³¬ ³ ¬ ² ã K³ ®

Å µ)Ä�í ¬ ¯ ± ® ± ´Á² ° ® ¿=°* ´¹µ) ¬  ±�ã ³@ÁÃ�¸ °=Ã K³@¸W¯' ±* ¾ µ)�® ?í ±*Ã ²À®H²´®4»ß´¹µ) 2± ®H»4 °*¿ ´2µ)
¬42° ´ ° ®)³j²À®¼´2µ)<½/K´¹K¸K´ °=t± ´�´¹µ/<¸ °*Á K³ ¬Ã° ®)½H²À®H»pÁÃ ±GÃÐÃ�°=Ã W®L´ ± ²À®àÕ«»4¬   J/®ÑËÂ®@Ó   �´2µ)
®Ì¬ Ã Á· �°G¿~¬  ±�ã ³·²À®ß´¹µ) Ã�°=Ã W®L´¹¬ ÃÒ¬ ¯ ° ´¹³e²>³t�ÇÌ¬ ± ¯y´ ° ´¹µ/X®Â¬ Ã Á· s°*¿�¬ ¯ ± ®)�³t´2µ ± ´t´2µ)
¬42° ´ ° ®)³s´ 2± º-  ³2O²´®Þ´¹µ/Ë½)K´2�¸K´ °=�®ÞÊ ´s´2µ)X¯ ° ¾ �³N´ Ã�°=Ã W®L´¹¬ Ã ¹ Í¯®n¤4ð Kì�ñ�¸ ¾ ´¹µ) ¬HO° ´ ° ®/³
±G  ± Á)³ °* ÁÃ�½�²À®Û´2µ)ËÕ  ³N´ ¬ ¯ ± ®) ® Å µ) Ã�°=Ã �®L´¹¬ Ã µ4²'³O´ ° » 2±*Ã ´¹µ/   ¿=°= Q³2µ ° ¾ ³ ± ³ ¬ ² ã 
± ´�´2µ)�Á· ±*Ã W®/  »�»4¿�¸ °=Á �³ ¬·° ®/½H²´®H»@´ °�¬HO° ´ ° ®/³��®L´¹  ²´®H»Q´¹µ)sÕ  ³O´ ¬ ¯ ± ®) ± ®)½Ç¯´²>´O´°¯>PW¯>³2 ®
Ê ´ Í/®ÓJLð Kì�ñ�¸P´¹µ/ ¬H2° ´ ° ®)³ ¬ W®)�´ 2± ´¹h²´®L´ ° ´¹µ)s³O�¸ ° ®)½ ¬ ¯ ± ®) ®	Å µ/ Ã�°=Ã W®L´¹¬ Ã]¬ ¯ ° ´�® ° ¾
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PIONS : MC(Hist) and 2002 DATA(points) Total Energy Weighted Hits / MEU
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PROTONS : MC(Hist) and 2002 DATA(points) Total Energy Weighted Hits / MEU
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PIONS : MC(Hist) and 2002 DATA(points) Total Energy Weighted Hits / MEU
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PROTONS : MC(Hist) and 2002 DATA(points) Total Energy Weighted Hits / MEU
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