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2. BACKGROUNDâ?Ç�È?è6Ï�×�Ï�Ò�È6éÌ�Ë;è6ê4ëµÐ�Í<Ï>Î�È,Í2È,Ï�Î�Ù2ÇCè6êeëµÆ2Ï�Î�Ú'È,Æ8Ð�Ì�Ú;Í2È�Î�Ó�È�ÎjÏ�Ò�Ò�×�Ð�ØÙ�Ï�Æ8Ð�Ë�Ì�Í,áIöµÙ,Ë'ÊQÒ�Î�È�Ç*È�Ì*Í8Ð�Ó'ÈXÉ�È,Í2Ù�Î2Ð�Ò*Æ8Ð�Ë�ÌYË�Ñeè6Ï�×�Ï�Ò�È6éÌ�ËIÏ�Ò�Ò�È,Ï�Î�ÍÐ�Ì�÷ ø�ùEá�úAÌpÆ8Ç�Ð�ÍXÍ2È,Ù,Æ8Ð�Ë�Ì�à?ÈXÇ�Ð�Ú�Ç�×�Ð�Ú�Ç�ÆKÆ8Ç�ÈJÙ2Ç*Ï�Î�Ï�Ù,Æ2È�Î2Ð�Í2Æ8Ð�Ù,ÍJË�Ñè6Ï�×�Ï�Ò�È6éÌ*ËDÆ8Ç*Ï'Æ)Ï�Î�È;Ê:Ë�Í2Æ?Î�È�×�È�Ó�Ï�Ì�Æ4Æ2Ë:Æ8Ç�Ð�Í4àBË�Î2Þ�á
è6Ï�×�Ï�Ò�È6éÌ*ËLÐ�Í!à?Î2Ð�Æ2Æ2È�ÌyÐ�Ìpè6Ï�Ó�Ïy÷ æ�ùEá�úAÌYÏ'É�É6Ð�Æ8Ð�Ë�Ì�Æ2ËJÒ�Î�Ë�Ó�Ð�ÉUÐ�Ì�ÚÏXÇ�Ð�Ú�Ç�Ø�×�È�Ó�È�×�Í2Æ8Î�Ë�Ì�Ú�×�Õ�ØEÆ8Õ�Ò�È�ÉYÉ�È,Ó'È�×�Ë�Ò�Ê:È�Ì�ÆCÈ�Ì�Ó�Ð�Î�Ë�Ì*Ê1È�Ì�Æ,Û>Æ8Ç�Ð�ÍÉ�È,Í8Ð�Ú�Ì!É�È,Ù�Ð�Í8Ð�Ë�ÌXÏ�×�×�Ë�à>Í?Æ8Ç�È>Æ2È,Ù2Ç�Ì�Ð�û�Ö*È�Í?É�È�Í2Ù�Î2Ð�Ý�È,ÉCÐ�ÌCÆ8Ç�Ð�Í<Ò�Ï�Ò�È�ÎÆ2Ë1Ï�Ò�Ò�×�Õ!Ì�Ë�ÆeË�Ì�×�Õ!Æ2Ë:Ï�Ò�Ò�×�Ð�Ù,Ï�Æ8Ð�Ë�ÌðÙ,Ë6É�È'Û�Ý�Ö*ÆeÏ�×�Í2ËCÆ2Ë:Æ8Ç�ÈQè6êeëÐ�Æ2Í2È�×�Ñ2á>â?Ç*Ï'Æ)Ð�Í,Û*àBÈ;Ï�Ò�Ò�×�ÕXÏ'É�Ï�Ò*Æ8Ð�Ó'È:Ë�Ò�Æ8Ð�ÊQÐ�Ô,Ï'Æ8Ð�Ë�ÌZÆ2Ë:Æ8Ç�ÈQè6êeëÍ8Ö�Ý�Í2Õ6Í2Æ2È,Ê:Í,Û�Ð�Ì�Ù�×�Ö�ÉUÐ�Ì�ÚLÆ8Ç*È1Ù,Ë�ÊQÒ�Ð�×�È�Î�Í,Û>Æ8Ç�È:Æ8Ç�Î�È,Ï�ÉLÍ2Ù2Ç*È,É6Ö�×�È�Î�ÛÆ8Ç�È>Ú�Ï�Î2Ý*Ï'Ú�È;Ù,Ë�×�×�È,Ù,Æ2Ë�Î�Û�Ï�Ì�É:Æ8Ç�È4Ï�É�Ï�Ò�Æ8Ð�Ó�È;Ë�Ò*Æ8Ð�Ê@Ð�Ô,Ï�Æ8Ð�Ë�ÌIÍ2Õ6Í2Æ2È,ÊÐ�Æ2Í2È�×�Ñ2á
è6Ï�×�Ï�Ò�È6éÌ*ËZÈ,ÊQÒ�×�Ë�Õ6ÍDÏKÙ,Ë'ÊQÒ�Ð�×�È�Ø8Ë�Ì�×�ÕYÍ2Æ8Î�Ï'Æ2È,Ú�Õ*üeÐ�Æ\Ù�Ë�ÊQÒ�Ð�×�È,ÍXÏ�×�×Ê1È,Æ8Ç*Ë6É�Í4Æ2Ë@Ì*Ï'Æ8Ð�Ó�È@Ù,Ë6É�È;Ý�È�ÑAË�Î�È;Æ8Ç�È,Õ!È�ç�È�Ù�Ö*Æ2È'á?ý�Ö�Î2Î�È�Ì�Æ8×�Õ�Û�Æ8Ç�ÈÍ2Õ6Í2Æ2È�ÊþÐ�Ì�Ù�×�Ö�É�È,Í;ÆEà?Ë;Ñ�Ö�×�×�ÕXË�Ò�È�Î�Ï'Æ8Ð�Ë�Ì�Ï�×BÙ,Ë�ÊQÒ�Ð�×�È�Î�Í,á

ÅKâ?Ç*È>ÿ����������
	��cÙ,Ë�Ê@Ò�Ð�×�È�ÎBÆ8Î�Ï�Ì�Í8×�Ï�Æ2È�ÍcÝ�Õ6Æ2È,Ù,Ë6É�È,Í<ÉUÐ�Î�È�Ù,Æ8×�Õ4Ð�Ì�Æ2ËÌ*Ï'Æ8Ð�Ó�ÈCÙ,Ë6É�ÈQÝ�ÕXÍ8Ð�Ê;Ö�×�Ï'Æ8Ð�Ì*ÚKè6Ï�Ó�Ï
� Í;Ë�ÒWÈ�Î�Ï�Ì�ÉKÍ2Æ2Ï�Ù2Þ�á:â?Ç�ÈÙ,Ë�Ê@Ò�Ð�×�È�ÎaÉ�Ë6È,Í!Ì*Ë'Æ!Ò�È�Î2Ñ$Ë�Î�Ê Î�È,Ú�Ð�Í2Æ2È�ÎKÏ�×�×�Ë6Ù,Ï�Æ8Ð�Ë�ÌcáÂâ?Ç�ÈÝ*Ï'Í2È�×�Ð�Ì�È)Ù�Ë�ÊQÒ�Ð�×�È�Î<Ò�Î�Ë�Ó�Ð�É�È,ÍjÏ�Î�È�Ñ$È�Î�È�Ì*Ù�È�Ù,Ë'ÊQÒ�Ð�×�È�Î�ÑAË�ÎfÆ2È,Í2Æ8ØÐ�Ì*Ú;Ò�Ö�Î2Ò�Ë'Í2È,Í,Û*Ï�Ì*ÉDÚ�È�Ì�È�Î�Ï'Æ2È,Í�Ì�Ï�Æ8Ð�Ó�È;Ù�Ë6É�ÈeÆ8Ç*Ï'Æ�Ò�È�Î2Ñ$Ë�Î�Ê:ÍË�Ì�×�Õ!Í8×�Ð�Ú�Ç�Æ8×�Õ!Ý�È,Æ2Æ2È�Î�Æ8Ç*Ï�Ì!Ý�Õ6Æ2È,Ù,Ë6É�È;Ð�Ì�Æ2È�Î2Ò�Î�È�Æ2Ï�Æ8Ð�Ë�ÌS÷�ø,ù8á
ÅKâ?Ç*È������
�
��������	��4Ù,Ë�Ê@Ò�Ð�×�È�Î@÷�ã,î�ù*Æ8Î�Ï�Ì*Í8×�Ï'Æ2È,Í?Ý�Õ6Æ2È,Ù,Ë6É�È,Í�Ð�Ì�Æ2ËÏ�Ì;Ð�Ì�Æ2È�Î�Ê1È,ÉUÐ�Ï'Æ2È�Î�È�Ò�Î�È,Í2È�Ì�Æ2Ï'Æ8Ð�Ë�ÌfÛUÖ�Ò�Ë�Ì:à?Ç�Ð�Ù
Ç;Ð�Æ�Ò�È�Î2Ñ$Ë�Î�Ê:ÍÏJÓ�Ï�Î2Ð�È,Æ8ÕLË�ÑeË�Ò*Æ8Ð�ÊQÐ�Ô�Ï�Æ8Ð�Ë�Ì�Í�áYâ?Ç*ÈDÙ,Ë�ÊQÒ�Ð�×�È�ÎDÖ*Í2È,Í@×�Ð�Ì*È,Ï�ÎÍ2Ù,Ï�ÌIÎ�È,Ú�Ð�Í2Æ2È�Î:Ï�×�×�Ë6Ù,Ï�Æ8Ð�Ë�Ìi÷ î���ùEÛ�Ï�ÌLÈ��CÙ�Ð�È�Ì�Æ@Ï�Ì�ÉKÈ�ò�È�Ù,Æ8Ð�Ó�ÈÎ�È,Ú�Ð�Í2Æ2È�Î@Ï�×�×�Ë6Ù,Ï'Æ2Ë�Î�áCó*Ë�Î@Æ8Ç�Ð�Í4Ò�Ï�Ò�È�Î�Û<à?È@Ú�Î�Ë�Ö�ÒLÆ8Ç�ÈQÙ�Ë�ÊQØÒ�Ð�×�È�Î�� ÍeË�Ò�Æ8Ð�ÊQÐ�Ô,Ï�Æ8Ð�Ë�Ì*Í;Ð�Ì�Æ2ËCÍ2È,Ó�È�Î�Ï�×c×�È�Ó�È�×�Í,ß

�! ��"����$#XÙ,Ë�Ì�Í8Ð�Í2Æ2Í@Ê:Ï�Ð�Ì�×�ÕJË�Ñ?ÏDÍ2È,Æ4Ë�Ñ?Ë�Ò*Æ8Ð�Ê@Ð�Ô,Ï�Æ8Ð�Ë�Ì*ÍÒ�È�Î2ÑAË�Î�Ê:È,ÉXË�Ì�ØEÆ8Ç�È�Ø&%*ÕDÉUÖ�Î2Ð�Ì�ÚXÆ8Ç*È;Æ8Î�Ï�Ì*Í8×�Ï'Æ8Ð�Ë�ÌKÑ�Î�Ë'ÊÝ�Õ6Æ2È,Ù,Ë6É�È,ÍeÆ2ËQÆ8Ç�È4Ð�Ì�Æ2È�Î�Ê:È,É6Ð�Ï�Æ2È@Î�È�Ò�Î�È�Í2È�Ì�Æ2Ï�Æ8Ð�Ë�ÌcáBö4ÍÆ8Ç�È,Í2È:Ë�Ò�Æ8Ð�ÊQÐ�Ô,Ï'Æ8Ð�Ë�Ì�ÍQÎ�È,É6Ö*Ù�È:Æ8Ç*È1Í8Ð�Ô,È:Ë�ÑBÆ8Ç�È:Ú�È�Ì�È�Î2ØÏ�Æ2È�É!ú&';ÛUÒWÈ�Î2Ñ$Ë�Î�Ê@Ð�Ì*ÚCÆ8Ç�È,ÊµÆ2È�Ì�É�Í)Æ2Ë;Î�È,É6Ö*Ù�È4Ë�Ó�È�Î�Ï�×�×Ù,Ë'ÊQÒ�Ð�×�Ï'Æ8Ð�Ë�Ì�Æ8Ð�Ê:Èy÷ î6ï,ù8áný�Ö�Î2Î�È�Ì�Æ8×�Õ�Û;Æ8Ç�ÈJÙ,Ë'ÊQÒ�Ð�×�È�ÎÒ�È�Î2ÑAË�Î�Ê:ÍDÆ8Ç*ÈXÑ$Ë�×�×�Ë�à?Ð�Ì�ÚYË�Ò�Æ8Ð�ÊQÐ�Ô,Ï�Æ8Ð�Ë�Ì*ÍaÉUÖ�Î2Ð�Ì*ÚSú('

ý`Ë'ÊQÒ�Ð�×�È�Î )?Õ6Æ2È,Ù�Ë6É�È�)?Õ6Æ2È,Í�*�ë!Ð�×�×�Ð�Í2È�Ù�Ë�Ì�É
)?Ï�Í2È�×�Ð�Ì�È ø�å�î�á�ã,î
+ Ò*Æ-,cÈ�Ó�È�×.� ô�á å�å
+ Ò*Æ-,cÈ�Ó�È�×Bã æ�á ï�õ
+ Ò*Æ-,cÈ�Ó�È�×Áø øUá �6å
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Ú�È�Ì�È�Î�Ï�Æ8Ð�Ë�ÌcßSÙ,Ë�Ì�Í2Æ2Ï�Ì�Æ,Û@Æ8Õ�ÒWÈ�Û4Ì�Ë�Ì�Ø�Ì6Ö�×�×$Û:Ï�Ì*ÉpÙ,Ë�Ò�ÕÒ�Î�Ë�Ò*Ï'Ú�Ï�Æ8Ð�Ë�Ìcü�Ù,Ë�Ì*Í2Æ2Ï�Ì�ÆÁÑAË�×�É6Ð�Ì*Ú;Ï�Ì*É@Ï�Î2Ð�Æ8Ç�Ê:È,Æ8Ð�ÙeÍ8Ð�ÊQØÒ�×�Ð�Ü�Ù,Ï�Æ8Ð�Ë�Ìcü�Ö�Ì�Î�È,Ï'Ù
Ç�Ï�Ý�×�È>Ù,Ë6É�ÈjÈ�×�Ð�ÊQÐ�Ì�Ï�Æ8Ð�Ë�Ì<ü�Ï�Ì�ÉQÈ�×�Ð�ÊQØÐ�Ì*Ï'Æ8Ð�Ë�ÌZË�Ñ?Î�È�ÉUÖ�Ì*É�Ï�Ì�Æ:Ì6Ö�×�×�Ù
Ç�È,Ù2Þ�Í,Û?Ù2Ç*È�Ù
ÞmÙ,Ï�Í2Æ2Í,Û<Ï�Ì*ÉÏ�Î2Î�Ï�ÕCÍ2Æ2Ë�Î�È;Ù2Ç*È,Ù2Þ�Í,á
�! ��"�����_:Ï�Ö*Ú'Ê:È�Ì�Æ2Í<×�È,Ó�È�×��;à`Ð�Æ8ÇºÏ�É�ÉUÐ�Æ8Ð�Ë�Ì*Ï�×c×�Ë6Ù,Ï�×�Ë�Ò�ØÆ8Ð�ÊQÐ�Ô,Ï�Æ8Ð�Ë�Ì*Í1Í8Ö*Ù2ÇKÏ'Í;Ù,Ë�Ê1Ê:Ë�ÌaÍ8Ö�ÝWÈ�ç6Ò�Î�È�Í2Í8Ð�Ë�ÌZÈ�×�Ð�ÊQØÐ�Ì*Ï'Æ8Ð�Ë�ÌfÛ�Ï�Î2Î�Ï�Õ!Ý�Ë�Ö�Ì*É�Í@Ù
Ç�È,Ù2ÞKÈ�×�Ð�Ê@Ð�Ì*Ï'Æ8Ð�Ë�ÌfÛ?Ï�Ì�ÉXÎ�È�ØÉUÖ�Ì*É�Ï�Ì�ÆC×�Ë�Ï'ÉyÈ�×�Ð�ÊQÐ�Ì�Ï�Æ8Ð�Ë�Ìfáiú$Æ:Ï�×�Í2ËaÏ�É�É�Í:Ð�Ì�×�Ð�Ì�Ð�Ì*ÚÝ*Ï'Í2È,É;Ë�Ì@Í2Æ2Ï'Æ8Ð�Ù�ØEÍ8Ð�Ô,È?Ç*È�Ö�Î2Ð�Í2Æ8Ð�Ù,Í,Û `?Ú�×�Ë�Ý�Ï�×�%�Ë�à?Ø$Ð�Ì�Í2È�Ì*Í8ØÐ�Æ8Ð�Ó�È@Ù,Ë�Ò�ÕCÏ�Ì�ÉXÙ,Ë�Ì*Í2Æ2Ï�Ì�Æ`Ò�Î�Ë�Ò�Ï�Ú'Ï�Æ8Ð�Ë�ÌcÛfÚ�×�Ë�Ý*Ï�×$%*Ë�à?ØÐ�Ì*Í2È�Ì�Í8Ð�Æ8Ð�Ó�ÈaÉ�È,Ï'ÉyÏ'Í2Í8Ð�Ú�Ì�Ê:È�Ì�Æ!È�×�Ð�ÊQÐ�Ì*Ï'Æ8Ð�Ë�ÌcÛbìUÆ8Î2Ð�Ì�Ú�Ø
)�Ö�òWÈ�Î@Í2Õ�Ì*Ù2Ç�Î�Ë�Ì�Ð�Ô,Ï�Æ8ÐgË�ÌSË�Ò�Æ8Ð�ÊQÐ�Ô,Ï�Æ8Ð�Ë�Ì*Í,ÛBÏ�Ì�ÉKÍ2Ù,Ï�×�Ï�ÎÎ�È�Ò�×�Ï'Ù,È,Ê:È�Ì�Æ4Ë�ÑjÏ'Ú�Ú�Î�È,Ú�Ï'Æ2È,Í4Ï�Ì*ÉXÍ8Ç�Ë�Î�Æ>Ï�Î2Î�Ï�Õ6Í,á

�! ��"����baSÏ�Ö�Ú�Ê:È�Ì�Æ2ÍC×�È,Ó�È�×CãXà?Ð�Æ8Çpì�ìUö>Ø�Ý�Ï�Í2È�Éc%*Ë�à?ØÍ2È�Ì*Í8Ð�Æ8Ð�Ó'È4Ë�Ò*Æ8Ð�ÊQÐ�Ô�Ï�Æ8Ð�Ë�Ì�Í,áeúAÌºÏ�É�ÉUÐ�Æ8Ð�Ë�ÌXÆ2Ë4Æ8Î�Ï'ÉUÐ�Æ8Ð�Ë�Ì*Ï�×ì�ì6öÂË�Ò�Æ8Ð�ÊQÐ�Ô,Ï�Æ8Ð�Ë�Ì*ÍLË�ÌpÍ2Ù,Ï�×�Ï�ÎIÓ�Ï�Î2Ð�Ï�Ý�×�È,Íy÷ øUã�ù8ÛeÆ8Ç*ÈÍ2Õ6Í2Æ2È,Ê Ï�×�Í2ËLÖ*Í2È�ÍJÏ�Ì[È�ç�Æ2È�Ì*É�È,É[Ó'È�Î�Í8Ð�Ë�ÌiË�Ñ:ö>Î2Î�Ï�Õì�ì6öþÑAË�Î�Ê ÷ ø�ï,ùeÆ2Ë¹Ò�È�Î2Ñ$Ë�Î�Ê�Î�È,É6Ö�Ì*É�Ï�Ì�ÆC×�Ë�Ï�ÉZÈ�×�Ð�ÊQØÐ�Ì*Ï'Æ8Ð�Ë�ÌaÏ�Ì�É!Ï�Î2Î�Ï�ÕCÝ�Ë�Ö�Ì*É�Í4Ù2Ç�È,Ù
ÞkÈ�×�Ð�ÊQÐ�Ì�Ï�Æ8Ð�Ë�ÌY÷.ã'ã�ùEá

â<Ï�Ý�×�ÈQãeÚ�Ð�Ó'È,Í>Æ8Ç*ÈeÏ�Ó�È�Î�Ï'Ú�È;Ù,Ë'ÊQÒ�Ð�×�Ï'Æ8Ð�Ë�ÌIÎ�Ï�Æ2È>Ñ$Ë�ÎBÆ8Ç*ÈeÙ,Ë�Ê@Ò�Ð�×�È�Î�ÍÖ�Í2È,ÉdÐ�ÌpÆ8Ç�Ð�Í:Ò*Ï�Ò�È�ÎDË�ÌSÆ8Ç*Èed<Ë�à?È�Î�dBýµÊ:Ï'Ù
Ç�Ð�Ì*ÈIÉ�È,Í2Ù�Î2Ð�Ý�È,ÉyÐ�Ìì6È,Ù,Æ8Ð�Ë�ÌIñ�á
è6Ï�×�Ï�Ò�È6éÌ�Ë:Ê;Ö�×�Æ8Ð�Ò�×�È�ç�È,Íeè6Ï�Ó�Ï;Æ8Ç�Î�È,Ï�É�Í?Ë�Ì�Æ2ËQè6êeëf"��
gh�
i9�����Cgj�Vk�����l
�h��g��'Û�à?Ç�Ð�Ù
ÇIÏ�Î�ÈbÐ�Ê@Ò�×�È,Ê1È�Ì�Æ2È,ÉIÏ�Í4ö�ú(mYÒ*Æ8Ç�Î�È,Ï'É�Í,á>â?Ç�ÈQÍ2Õ6Í2Æ2È,ÊÍ8Ö�Ò�Ò�Ë�Î�Æ2Í>Æ8Ç�Î�È,Ï'É!Í2Ù2Ç*È�ÉUÖ�×�Ð�Ì*ÚDà?Ð�Æ8ÇXÏ@û�Ö*Ï'Í8Ð�Ø�Ò�Î�È,È,Ê@Ò*Æ8Ð�Ó'È:Ê:È,Ù2Ç*Ï�ØÌ�Ð�Í2Ê!áQnjÏ�Ù2ÇIÙ,Ë�ÊQÒ�Ð�×�È�Î1Ú�È�Ì�È�Î�Ï'Æ2È,Ípo��&����qS�3���
	C�
��Û�à?Ç�Ð�Ù
ÇaÏ�Î�È;Ò�Î�Ë�ØÚ�Î�Ï'Ê Ò�Ë�Ð�Ì�Æ2ÍCà`Ç�È�Î�ÈDÆ8Ç*ÈCÎ2Ö�Ì�Ì�Ð�Ì�ÚLÆ8Ç�Î�È�Ï�ÉLÙ
Ç�È,Ù2Þ�ÍCÏXÉ�È,É6Ð�Ù,Ï'Æ2È,ÉÝ�Ð�ÆQÐ�ÌZÏJÊ:Ï'Ù
Ç�Ð�Ì�ÈXÙ,Ë�Ì�Æ8Î�Ë�×?Î�È,Ú�Ð�Í2Æ2È�Î!Æ2ËXÉ�È,Æ2È�Î�Ê@Ð�Ì*È!Ð�Ñ>Ð�Æ:Í8Ç�Ë�Ö�×�ÉÕ�Ð�È�×�ÉLÆ8Ç�ÈQÓ�Ð�Î�Æ8Ö�Ï�×?Ò�Î�Ë6Ù,È,Í2Í2Ë�Î�áCý�Ö�Î2Î�È�Ì�Æ8×�Õ�Û<Æ8Ç�ÈQÙ�Ë�ÊQÒ�Ð�×�È�Î�ÍQÐ�Ì�Í2È�Î�ÆÆ8Ç�È,Í2ÈXÕ�Ð�È�×�ÉYÒ�Ë�Ð�Ì�Æ2Í!Ð�ÌSÊ:È,Æ8Ç�Ë6ÉyÒ�Î�Ë�×�Ë�Ú�Ö�È,ÍXÏ�Ì*ÉYË�Ìy×�Ë6Ë�ÒpÝ�Ï�Ù2ÞÈ,É�Ú�È,Í,ájó�Ö�Æ8Ö�Î�È4à?Ë�Î2Þ:Ð�Ì*Ù�×�Ö*É�È,Í4É�È,Ó'È�×�Ë�Ò�Ð�Ì*ÚCÏ�×�Ú�Ë�Î2Ð�Æ8Ç�Ê:Í>Ñ$Ë�ÎBÊ:Ë�Î�ÈË�Ò�Æ8Ð�Ê:Ï�×;Ò�×�Ï'Ù,È,Ê:È�Ì�ÆXË�Ñ:Õ�Ð�È�×�É Ò�Ë�Ð�Ì�Æ2ÍXÆ2ËJÎ�È,É6Ö*Ù�ÈKÆ8Ç*ÈXÉ�Õ�Ì�Ï�ÊQÐ�ÙÌ6Ö�ÊbÝ�È�Î!Ë�Ñ;Õ�Ð�È�×�ÉYÒ�Ë�Ð�Ì�Æ2Í!È�ç�È,Ù�Ö*Æ2È,ÉZà?Ç�Ð�×�ÈIÍ2Æ8Ð�×�×;Í8Ö�Ò�ÒWË�Î�Æ8Ð�Ì�ÚyÈ�Ñ�ØÑ$È,Ù�Æ8Ð�Ó�È:û�Ö�Ï�Í8Ð�Ø$Ò�Î�È,È,ÊQÒ�Æ8Ð�Ó�ÈDÆ8Ç�Î�È,Ï'ÉKÍ2Ù2Ç*È,É6Ö�×�Ð�Ì*Ú�á<r4Í8Ð�Ì�Ú!Ï!Æ8Ð�Ê1È�Î2ØÐ�Ì�Æ2È�Î2Î2Ö�Ò*ÆeÊ:È,Ù2Ç*Ï�Ì�Ð�Í2ÊDÛ�Ï�Ì!Ð�Ì�Æ2È�Î2Î2Ö�Ò�Æ4Ç*Ï�Ì*É6×�È�ÎeÒ�È�Î2Ð�Ë6É6Ð�Ù,Ï�×�×gÕJÍ2È�Æ2ÍÏ;Ý�Ð�Æ>Ë�ÌkÏ�×�×fÓ�Ð�Î�Æ8Ö�Ï�×cÒ�Î�Ë6Ù,È,Í2Í2Ë�Î�Í,ábsLÇ*È�ÌkÏQÎ2Ö�Ì�Ì�Ð�Ì*ÚCÆ8Ç�Î�È,Ï�ÉCÌ*È�ç�ÆÎ�È,Ï'Ù
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3.2 ControllerBDC/EGF	HJI<KMLNHJOPOQENLRH#LNFSC/E�TUKMLNVWKUE	TGV#I-X8F�H#I-X Y/F�KUTGKMC/EZHWKMC/E[LZF�HW\Z]AHJ^
I/E[I<KUTRH#_'KMC-E�VWX<VJ]/KM`QaWE8HJ]/KM`Q\G`Qb�V�KM`QHJIcTUd TUKUE�\�e4f:KGF	H HJLNX `PI-V�KUE�T
KMC/E*VWF�KM`QaW`QKM`QE	TRHJ_'KMC/EGLUY&I<KM`Q\gEh\RE�V�TMY&LNE	\RE[I<KUTZTMY&i/TUd TUKUE�\jV#I-X
KMC/EkLNE�F	HW\G]<`POQVWKM`QH#IlTMY<i/TUd TUKUE�\hemBDC-EnF�HJI<KMLNH#OPOQE[Ln`PI&`QKM`QV�KUE�T4VJOPO
LUY<I<KM`Q\RE�\RE	VWTMY<LNE�\RE[I<KDTMY<i/TUd TUKUE�\o]<LNHJp<OP`PI-q*V�F�KM`QaW`QKMdRi<dRX<E�KUE[LU^
\Z`PI&`PI/qhrDC/VWKD]&LNH#p&OP`PI/qhTMC/HJY<OQX8H F�F[Y<L#s-Y<I-X<E[L'rDC-V�KtF	HJI/Xu`QKM`QH#I-T�s
V#I-Xh_�HJLvC/H#rwOQH#I-q<e�f:KDLNE�F�E[`Qa�E�Tv`PI&_�HJLN\RV�KM`QHJIn_"LNHW\xKMC/EyLUY<I<KM`Q\RE
\gE�VWTMY<LNE�\RE[I<KgTMY&i/TUd TUKUE�\jV#I-X>z'{�|kX<VWKUV#i-V�TUEWs}VJI/X~Y/TUE�TZKMC&`QT
`PI<_:H#LN\RVWKM`QH#I�KUH*\RV#� ERF	HW\G]<`POQVWKM`QH#I�X<E�F[`QTM`QHJI/T�e*f:Kv]-V�TUTUE�T�KMC/E�TUE
F	HW\G]<`POQVWKM`QH#I�X&E	F[`QTM`QHJI/TkKUH�KMC-EhLNE�F	HW\G]<`POQVWKM`QH#I�TMY&i/TUd TUKUE�\hs�Xu`P^
LNE	F�KM`PI-q*KMC/E�VWF�KM`QH#I-T�H#_�KMC/EGa#V#LU`QHJY/TvF�H�\G]&`POQENLNT�e
��VWTUE�X8H#I8`PI&_:H#LN\RVWKM`QH#Ik_�LNHW\xKMC/EvLUY&I<KM`Q\REg\RE�VWTMY<LNE�\RENI<KUTvTMY<i&^
TUd TUKUE	\jVJI/X4KMC/E*zv{�|nX&V�KUVJi/VWTUEWs�KMC-E*F�H#I<KMLNHJOPOQE[L�F�V#I4]AE[LU_:H#LN\
KMC/E�_:HJOPOQH#rD`PI-q�V�F�KM`QHJI/T��D����`QK(F	VJI�`PI/TUKMLUY-F�K�KMC/E�LUY&I<KM`Q\RE�\RE�VWTMY<LNE[^
\gE[I<KUT�TMY&i/TUd TUKUE�\�KUHvF�H#I<KM`PI Y-E�HJL}FUC/VJI/qWED`QKUT0]<LNHJp<OP`PI/qGTUKMLNV�KUE�qWdWs
rDC<`QFSCgF�H#Y&OQX�`PI-FNOPY-X<EDY-TM`PI/q�KMC-E�LNE�F�H�\G]<`POQVWKM`QHJI�TMY<i-TUd TUKUE	\�KUHD`PI&^
TUENLNK�`PI<KMLUY/TM`QaWED]&LNH#p&OP`PI/q&���W�-`QK(F�V#IGLNE�F	HW\G]<`POQE�HJI/E�H#L�\RH#LNE�\RE	KMC&^
H X<TtY/TM`PI/q�]<LNHJp<OP`PI/q8X&V�KUV�KUHZ`Q\G]&LNH#a�EGKMC/E[`PLv]�E[LU_:HJLN\gVJI/F�EWeDBDC/E
F	HJI<KMLNHJOPOQENL�\RV#� E�TDKMC/E�TUE'X&E�FN`QTM`QHJI/Tti/VWTUE�X*HJI�V#IhV#I-V#OQd KM`QFG\gH X&E[O
LNEN]&LNE�TUENI<KM`PI-q�KMC/E�F	HWTUKUT�VJI/XviAE[I/E[p/KUT�HJ_<]AE[LU_:H#LN\G`PI/q�KMC-E�TUE}KUVWTM�<T�e
BDC/E�F	HJI<KMLNHJOPOQENLDF�H�\R\�Y&I<`QF�VWKUE	T�rD`QKMCZKMC/E�H�KMC-E[L�KMrDH�F�H�\G]AH#I-E[I<KUT
Y/TM`PI/qh]&LU`QH#LU`QKMdn�WY-E[Y/E�T��A`QKvE[�<KMLNV�F�KUT�\RE�V�TMY&LNE	\RE[I<K�E�a�E[I<KUTt_"LNH�\
V*�WY/E[Y/EGKMC/VWK�`QTtp<OPOQE�X�i<d�KMC-E�LUY<I<KM`Q\RER\RE�V�TMY&LNE	\RE[I<KUTvTMY<i/TUd TM^
KUE	\jVJI/X4`PI-TUENLNKUT�LNE	F�HW\G]<`POQVWKM`QH#I�X<E�F[`QTM`QH#I-Th`PI<KUHnVn�WY-E[Y/E8KMC/VWK
F	HW\G]<`POQVWKM`QH#I4KMC<LNE�VWX<T�]<LNH F�E�TUT�e}��C/E[I�KMC-E�TUE��WY/E[Y/E�T�VJLNE�E�\G]/KMdWs
KMC/ERX<E��WY/E[Y&`PI/q8KMC<LNE�VWXA�:TN�vTMOQE�E[]2eZB�C/EZaJV#LU`QHJY/TGTUd TUKUE	\�F�HW\Z]AHJ^
I/E[I<KUT*VJOQTUH�F�HW\R\�Y<I&`QF�V�KUEh`PI-X `PLNE�F�KMOQd�i<d4LNE�V�Xu`PI/q4V#I-X�r�LU`QKM`PI/q
`PI<_:H#LN\RVWKM`QH#Ik`PInKMC/E�z'{�|�X<VWKUVJi/VWTUE�e

3.3 Recompilation SubsystemBDC-E�LNE�F�H�\G]<`POQVWKM`QHJI�TMY<i-TUd TUKUE	\�F�HJI/TM`QTUKUT�HJ_<F	HW\G]<`POQVWKM`QH#IhKMC<LNE�V�X&T
KMC/VWK�`PI<a�HJ� E�F	HW\G]<`POQE[LNT�eDBDC/EvF�H�\G]<`POQVWKM`QHJInKMC<LNE�V�X&T�E[�<KMLNV�F�K�V#I-X
E[�<E�FNY-KUE8F�H�\G]<`POQVWKM`QHJIc]<OQVJI/T�KMC/VWKgVJLNE�`PI/TUE[LNKUE�X>`PI<KUH4KMC/EhF�H�\G^
]<`POQVWKM`QHJI��WY/E[Y-E*i<d4KMC/EhF�H#I<KMLNHJOPOQE[L#e���E�F	HW\G]<`POQVWKM`QH#I�H F�FNY&LNTG`PI
TUE[]/VJLNV�KUERKMC&LNE	VWX<Tv_"LNHW\mKMC-EgVJ]<]&OP`QF�V�KM`QHJI2s}VJI/XkKMC Y/T�s(F	VJI�H F�F[Y<L
`PI4]/VJLNV#OPOQE[O:enB�C<`QTZXu`P�AENLNTG_"LNHW\�KMC-ER`PI<`QKM`QVJOZ�"OQVWb�d<��F�H�\G]&`POQV�KM`QHJI
HJ_ZVn\RE�KMC/H XAsvrDC<`QFSC H F�F[Y<LNThKMC/Ehp&LNTUK*KM`Q\RE8V4\gE�KMC-H X>`QT�`PI<^
aWH#� E�XA�*X Y&LU`PI/qkOQVWb	d4F�HW\Z]&`POQV�KM`QHJI2s�F�HW\G]<`POQVWKM`QH#IcH F�F[Y<LNTG`PI�KMC-E
VJ]<]<OP`QF�VWKM`QH#InKMC&LNE�V�X*KMC-V�K�VWKUKUE�\G]/KUE�X*KUHt`PI<a�HJ��EvKMC/E�Y<I/F�HW\G]<`POQE�X
\RE�KMC/H XAe
¡}VWFUC�F�HW\Z]&`POQV�KM`QHJIl]<OQVJI¢F�HJI/TM`QTUKUTkH#_*KMC<LNE�E4F�H�\G]AHJI/E[I<KUT���VJI
£[¤2¥"¦"§Z¦Q¨J© ¥"¦:£Wª8¤A«Q©Wª s ¤A¬U£U­�«P¦"ªu®k¯ © ¥:© sDVJI/X�VJI ¦�ª-°�¥"¬N±&§g²�ªA¥:© ¥"¦:£Wª
¤A«Q©Wª eRBDC/E*HJ]/KM`Q\G`Qb�VWKM`QH#I�]&OQV#I�TM]AE�F[`Pp/E�TRrDC<`QFSC�HJ]/KM`Q\G`Qb�V�KM`QHJI/T
KMC/E�F	HW\G]<`POQE[L*TMC/HJY<OQX>VJ]<]&OQd4X Y<LU`PI-q8LNE�F�H�\G]&`POQV�KM`QHJI�enBDC/EG]&LNH#^
p<OP`PI-q�X&V�KUV&s-`PI<`QKM`QVJOPO�dkq�VWKMC/E[LNE�Xhi<dhKMC/E�LUY&I<KM`Q\REZ\RE�V�TMY&LNE	\RE[I<KUT
TMY<i-TUd TUKUE�\�sWX `PLNE�F�KUT�KMC/E�H#]-KM`Q\Z`Qb[`PI-qZF�H�\G]&`POQENL#³ T(_:E	E�Xui/VWFU� ^´Xu`PLNE	F�KUE�X
HJ]/KM`Q\G`Qb�V�KM`QHJI/T�e*f"I-TUKMLUY/\RE[I<KUV�KM`QHJIn]&OQV#I-TZXu`QF	KUVWKUERrDC<`QFSC2s-`P_DV#I<dWs
`PI<KMLUY/TM`QaWEt`PI/TUKMLUY/\RE[I<KUVWKM`QH#I�KMC-EDF	HW\G]<`POQE[L�TMC-H#Y&OQXR`PI/TUE[LNK(`PI<KUH�KMC-E
qWENI-E[LNV�KUE�X8F�H X<EWe
BDC-E�F�HW\G]<`POQVWKM`QH#InKMC&LNE	VWX<T�KUV#� E�T}KMC-E�H#Y-KM]<Y-K}HJ_�KMC-E�F�H�\G]&`POQENLDµ
VR¶ V#a#VGH#i�·[E�F�K�KMC/VWKDLNE[]<LNE�TUE[I<KUT�KMC-E�EN�<E�F[Y/KUVJi<OQEGF�H X<EZVJI/XhVWTUTUH#^
F[`QV�KUE�XGLUY<I<KM`Q\RE�`PI<_:HJLN\RV�KM`QHJI8�:EN�<F�E[]/KM`QHJI�KUVJi<OQE�`PI<_:HJLN\RV�KM`QHJI*V#I-X
qWV#LUi-V�qWE*F�H#OPOQE�F�KM`QHJI \RVJ]/TN�tµ¸VJI/Xk`PI/TUKUVJOPOQTG`QK�`PI>KMC/ER¶ ¹vº4sATUH
KMC/VWKDV#OPO�_�Y-KMY<LNEvF�V#OPOQT�KUHGKMC<`QT�\RE�KMC/H X�rD`POPOAY/TUEvKMC/EtI/E�r�aWE[LNTM`QH#I(e
f�I�HJY<LZF[Y<LULNE[I<Kv`Q\G]<OQE�\RE[I<KUV�KM`QHJI2sDV#I<dh]&LNE�aW`QH#Y-TZVWF	KM`QaJV�KM`QHJI/TRHJ_
KMC/E�\gE�KMC-H X�r�`POPO�F�HJI<KM`PI Y/EhKUH*Y-TUE*KMC/ERHJOQX>F�H�\G]&`POQE	X�F	H X&ER_:H#L
KMC/Et\gE�KMC-H XZY&I<KM`POAKMC/VWK�\gE�KMC-H XA³ T�V�F�KM`Qa#VWKM`QHJI�F�HW\Z]&OQE�KUE	T�e�»'HWKMC<^
`PI/q�`PI�HJY<LgX&E�TM`Qq#I�]<LNE�F[OPY/X&E	T�Y/TM`PI/qkTUKUV�FS�4_�LNVW\RERLNE�rDLU`QKM`PI/qkKUH



¼N½-¾#¿&ÀQ¼8Á&ÂN¼	ÃWÄQÅJÆ/Ç�¾�È�ÉMÄQÃ#¾WÉMÄQÅ#½-Ç8Å#ÊvÉMË/¼hÌg¼�ÉMË-Å Í�ÉUÅ�Æ/ÇU¼hÉMË/¼�½/¼�Î
È	ÅWÌGÁ<ÄPÀQ¼�ÍhÃ�¼[ÂNÇMÄQÅJ½2ÏW¿<Æ-É}ÉMË<ÄQÇ0Ê"Æ<½/È�ÉMÄQÅJ½/¾JÀPÄQÉ´Ð�Ë/¾WÇ(½/ÅWÉ}ÐW¼�É(¿A¼	¼[½RÄQÌGÑ
Á<ÀQ¼�ÌR¼N½<ÉU¼�Í�Ò�Ók¼'¼[Ô ÁA¼�È	ÉDÉMË-¾�ÉDÕ ¾JÀQ¾#ÁA¼ Ö½/ÅRÎDÄPÀPÀ2¼�ÃW¼[½<ÉMÆ/¾JÀPÀQÐ*ÂN¼�ÎDÂUÄQÉU¼
¿/¾WÇU¼NÀPÄP½-¼ZÇUÉU¾WÈU×*Ê"ÂN¾WÌR¼	ÇDÉUÅGÅ#Á-ÉMÄQÌZÄQØ�¼�Í8ÇUÉU¾WÈU×RÊ"ÂN¾�ÌR¼�Ç�Ò�ÙÚÉ�ÄQÇ�¾WÇDÐ�¼�É
Æ<½/È[ÀQ¼�¾JÂ'ÄPÊ}ÉMË-¼NÂN¼vÄQÇtÇMÆ<Û*È[ÄQ¼N½<ÉvÌRÅ�ÉMÄQÃJ¾�ÉMÄQÅJ½�ÉUÅRÇMÆ<Á&ÁAÅ#ÂNÉ�ÉMË-¼�ÌRÅ#ÂN¼
Í ÄPÛ*È[Æ<ÀQÉ�ÉMÂN¾J½/ÇMÄQÉMÄQÅJ½n¿A¼�É´ÎD¼�¼[½�ÉMÎDÅgÅJÁ/ÉMÄQÌGÄQØ�¼�ÍnÇUÉU¾WÈU×*Ê"ÂN¾WÌR¼	Ç�Ò

3.4 AOS DatabaseÜ Ë/¼hÝ'Þ�ßkÍ<¾WÉU¾#¿-¾�ÇU¼hÁ&ÂNÅ#ÃWÄQÍ<¼�Ç*¾�ÂN¼[Á�ÅWÇMÄQÉUÅJÂNÐ>ÎDË/¼[ÂN¼hÉMË/¼h¾�Í&¾#Á&Ñ
ÉMÄQÃ�¼DÅJÁ/ÉMÄQÌGÄQØ�¾�ÉMÄQÅJ½�ÇUÐ ÇUÉU¼�Ì�ÂN¼�È�Å#ÂNÍ&Ç2Í&¼�ÈNÄQÇMÄQÅJ½/Ç�Ï&¼	ÃW¼[½<ÉUÇ�Ï�¾J½/Í�ÇUÉU¾WÉMÄQÈ
¾#½-¾#ÀQÐ ÇMÄQÇRÂN¼�ÇMÆ&ÀQÉUÇ�Ò Ü Ë/¼�Ã#¾#ÂUÄQÅJÆ/ÇR¾WÍ<¾JÁ/ÉMÄQÃW¼8ÇUÐ ÇUÉU¼�ÌàÈ�Å�ÌGÁAÅ#½-¼[½<ÉUÇ
áWÆ/¼[ÂNÐ�ÉMË-¼�ÇU¼�¾#ÂNÉMÄPÊ:¾WÈ	ÉUÇv¾WÇD½/¼�¼�Í<¼�ÍAÒ
â ÅJÂ}¼[Ô<¾�ÌGÁ&ÀQ¼�Ï&ÉMË/¼�È�ÅJ½<ÉMÂNÅ#ÀPÀQ¼[ÂDÆ/ÇU¼�Ç}ÉMË-¼�Ý'Þ�ßyÍ<¾WÉU¾#¿-¾�ÇU¼�ÉUÅvÂN¼�È�ÅJÂNÍ
È	ÅWÌGÁ<ÄPÀQ¾WÉMÄQÅ#½oÁ<ÀQ¾J½/Ç8¾J½/ÍcÉUÅ�ÉMÂN¾�ÈS× ÉMË-¼nÇUÉU¾WÉMÆ/Çh¾#½-Í�Ë<ÄQÇUÉUÅJÂNÐ�Å#Ê
Ìg¼�ÉMË-Å Í<ÇhÇU¼NÀQ¼�È�ÉU¼�Í�Ê:Å#ÂRÂN¼�È�Å�ÌGÁ<ÄPÀQ¾WÉMÄQÅJ½2Ò�ÝvÇ*¾#½-Å�ÉMË-¼[Â�¼[Ô<¾�ÌGÁ<ÀQ¼WÏ
ÉMË/¼>È�ÅWÌZÁ&ÄPÀQ¾�ÉMÄQÅJ½mÉMË<ÂN¼�¾WÍ<ÇkÂN¼�È�Å#ÂNÍ�ÇUÉU¾WÉMÄQÈ�¾J½/¾JÀQÐ ÇMÄQÇ>¾J½/Í�ÄP½&ÀPÄP½<Ñ
ÄP½/ãnÇMÆ-ÌRÌg¾JÂUÄQ¼�ÇRÁ<ÂNÅ ÍuÆ/È�¼�Í4¿<Ð4ÉMË/¼*ÅJÁ/ÉMÄQÌGÄQØ[ÄP½/ã�È	ÅWÌGÁ<ÄPÀQ¼[Â#Ò Ü Ë/¼
È	ÅJ½<ÉMÂNÅJÀPÀQ¼NÂh¾#½-Í>Å#ÂNãW¾J½<ÄQØ�¼[Â�ÉMË<ÂN¼�¾WÍ<ÇRáWÆ/¼[ÂNÐ4ÉMË<ÄQÇGÄP½<Ê:ÅJÂNÌR¾�ÉMÄQÅJ½ ¾WÇ
½/¼�¼�Í<¼�Í�ÉUÅnãJÆ<ÄQÍ&¼8ÂN¼�È�Å�ÌGÁ<ÄPÀQ¾WÉMÄQÅJ½¢Í&¼�ÈNÄQÇMÄQÅJ½/Ç�Ò�ä8ÅJÂN¼8Í<¼�ÉU¾#ÄPÀQÇhÅJ½
ÉMË/¼�È[Æ<ÂUÂN¼[½<ÉtÄQÌZÁ&ÀQ¼�Ìg¼[½<ÉU¾WÉMÄQÅ#½>¾JÁ<ÁA¼�¾#ÂvÄP½�ß ¼�È�ÉMÄQÅJ½�å Ò

4. MULTI-LEVEL RECOMPILATIONÜ Ë<ÄQÇRÇU¼�È�ÉMÄQÅ#½�Í<¼�ÇUÈ[ÂUÄP¿A¼	Ç�ÉMË/¼RÄQÌGÁ<ÀQ¼�ÌR¼[½<ÉU¾�ÉMÄQÅJ½�ÅJÊ'ÉMË-¼*¾�Í&¾#Á-ÉMÄQÃ�¼
ÂN¼	È�ÅWÌGÁ<ÄPÀQ¾WÉMÄQÅ#½�ÇUÐ ÇUÉU¼�Ì�ÒZßu¼	È�ÉMÄQÅJ½�å*Í&¼	ÇUÈ[ÂUÄP¿A¼�Ç�Ë-Å#Î�ÉMË<ÄQÇ�ÇUÐ ÇUÉU¼�Ì
ÄQÇn¼[Ô<ÉU¼[½/Í<¼�Í�ÉUÅ�ÇMÆ&Á<ÁAÅJÂNÉ�ÅJÆ<Âkæ<ÂNÇUÉ8ÅJ½<ÀPÄP½-¼�Ê�¼�¼�Í ¿-¾�ÈS× Ñ´Í ÄPÂN¼�È�ÉU¼�Í
Å#Á-ÉMÄQÌZÄQØ�¾WÉMÄQÅ#½(Ï�¾WÍ<¾JÁ/ÉMÄQÃW¼�ÄP½<ÀPÄP½&ÄP½�ã&Òçß ¼�È�ÉMÄQÅ#½�è&ÒQékÁ<ÂNÅJÃWÄQÍ<¼�Ç>¾J½
Å#Ã�¼[ÂNÃWÄQ¼�Î�Å#Ê�ÉMË/¼�ÄQÌGÁ<ÀQ¼�ÌR¼[½<ÉU¾�ÉMÄQÅJ½�Ò¢ßu¼	È�ÉMÄQÅJ½cè<ÒPêhÁ&ÂNÅ#ÃWÄQÍ<¼�ÇhÍ<¼[Ñ
ÉU¾#ÄPÀQÇ�È�ÅJ½/È�¼[ÂU½<ÄP½/ã�Ë/ÅJÎ�Á<ÂNÅJæ<ÀPÄP½-ãhÄP½<Ê:ÅJÂNÌg¾WÉMÄQÅJ½nÄQÇvÅ#¿-ÉU¾#ÄP½-¼	Í�Ò'ß ¼�È[Ñ
ÉMÄQÅ#½nè&Ò ëRÍ ÄQÇUÈ[Æ-ÇUÇU¼	Ç�ÉMË-¼vÂN¼�È	ÅWÌGÁ<ÄPÀQ¾WÉMÄQÅ#½>ÌRÅ Í<¼[À:Ò

4.1 Overviewâ ÄQã#Æ&ÂN¼*ëRÁ<ÂNÅJÃWÄQÍ<¼�ÇR¾#½nÅ#ÃW¼[ÂNÃWÄQ¼�Î�ÅJÊ�ÉMË-¼ZÄQÌGÁ&ÀQ¼	ÌR¼[½<ÉU¾WÉMÄQÅ#½(Ò Ü Ë/¼
È	ÅJ½<ÉMÂNÅJÀPÀQ¼NÂ�ÉMË&ÂN¼	¾WÍGÄQÇ�È[ÂN¼	¾WÉU¼�ÍRÍ Æ<ÂUÄP½-ãZÕ ìvä�¿AÅ ÅWÉ}ÉMÄQÌR¼WÒ}Ù:É�ÇMÆ&¿/ÇU¼[Ñ
áWÆ/¼[½<ÉMÀQÐnÈ[ÂN¼�¾�ÉU¼�ÇGÉMË<ÂN¼�¾�Í&Ç�È�Å#ÂUÂN¼�ÇMÁAÅ#½-Í ÄP½-ã�ÉUÅ�ÉMË/¼RÅ�ÉMË-¼[ÂZÇMÆ<¿/ÇUÐ ÇMÑ
ÉU¼	ÌRÇ�íhÅ#ÂNãW¾#½&ÄQØ�¼NÂhÉMË<ÂN¼�¾�Í&Ç*ÉUÅ8ÁA¼[ÂUÊ:Å#ÂNÌjÇU¾WÌZÁ&ÀQ¼[Ñ:¿/¾WÇU¼�Í�ÂUÆ<½<ÉMÄQÌR¼
Ìg¼�¾WÇMÆ<ÂN¼�ÌR¼[½<ÉUÇ�¾#½-Ín¾*ÇMÄP½-ã#ÀQ¼RÈ�Å�ÌGÁ&ÄPÀQ¾�ÉMÄQÅJ½�ÉMË<ÂN¼�¾WÍ<îRÉUÅRÁA¼[ÂUÊ:Å#ÂNÌ
ÂN¼	È�ÅWÌGÁ<ÄPÀQ¾WÉMÄQÅ#½�Ò�Ý�Ê:ÉU¼[Â�ÉMË-¼�ÇU¼�ÉMË&ÂN¼�¾�Í&Ç8¾#ÂN¼kÈNÂN¼�¾WÉU¼�ÍAÏZÉMË-¼nÈ�Å#½&Ñ
ÉMÂNÅ#ÀPÀQ¼[Â'ÇMÀQ¼�¼[Á/ÇDÆ&½<ÉMÄPÀ�ÉMË-¼�ÂUÆ&½<ÉMÄQÌR¼�Ìg¼�¾WÇMÆ<ÂN¼�ÌR¼[½<ÉUÇ�ÇMÆ<¿-ÇUÐ ÇUÉU¼	ÌlÄP½&Ñ
ÇU¼NÂNÉUÇt¾#½n¼�ÃW¼N½<É�ÄP½nÉMË/¼�ÅJÂNã�¾J½<ÄQØ�¼[Â�¼�ÃW¼[½<É'áWÆ-¼NÆ-¼WÒ
Ü Ë/¼R¾WÍ<¾JÁ/ÉMÄQÃW¼*Å#Á-ÉMÄQÌGÄQØ	¾WÉMÄQÅJ½�ÇUÐ ÇUÉU¼�Ìðï:Î�ÄQÉMË/ÅJÆ/ÉZ¾WÍ<¾JÁ/ÉMÄQÃW¼RÄP½&ÀPÄP½<Ñ
ÄP½/ã ñ�È[ÂN¼�¾�ÉU¼�ÇvÉ´ÎDÅRÅJÂNã�¾J½<ÄQØ�¼[ÂZÉMË<ÂN¼�¾WÍ<Ç�ÏA¾*ò-ó ô�õRö#ôQò-ó#÷Wø�óWù�úuûWü/ýQþJö�ù
¾#½-Íg¾R÷ öNÿ[û��'óWù:ú ûWü-ý þJö�ù Ò Ü Ë-¼}Ë-Å�É�ÌR¼�ÉMË/Å Í&Ç}ÅJÂNã�¾J½<ÄQØ�¼[ÂDÁ<ÂNÅ È�¼�ÇUÇU¼�Ç
Ìg¼�ÉMË-Å Í�ÇU¾WÌGÁ<ÀQ¼�Ç*¾J½/Í4ÄP½-ÇU¼NÂNÉUÇ�Ë/ÅWÉgÌR¼�ÉMË/Å Í�¼�Ã�¼[½<ÉUÇGÄP½�ÉMË-¼�ÅJÂUÑ
ã�¾J½<ÄQØ�¼[Â*¼	ÃW¼[½<É�áWÆ/¼[Æ/¼�ÉUÅ�¾JÀPÀQÅ#ÎlÉMË/¼RÈ�Å#½<ÉMÂNÅJÀPÀQ¼[Â�ÉUÅhÈ�Å#½-ÇMÄQÍ<¼[Â*ÉMË/¼
Ìg¼�ÉMË-Å Í<Ç�Ê:Å#Â�ÂN¼�È�Å�ÌGÁ&ÄPÀQ¾�ÉMÄQÅJ½�Ò��}¾WÈUË*¼�Ã�¼[½<É}È�ÅJ½<ÉU¾#ÄP½-Ç�ÉMË/¼DÌR¼�ÉMË/Å Í
Ù��à¾J½/ÍwÄQÉUÇhÂN¼[ÀQ¾�ÉMÄQÃW¼4Ë/ÅWÉM½/¼�ÇUÇ�Ò Ü Ë/¼nÍ&¼�È	¾JÐ�Å#ÂNãW¾#½&ÄQØ�¼NÂnÍ&¼�È	¾JÐ Ç
È	ÅJÆ<½<ÉU¼[ÂNÇ�È	ÅJ½<ÉU¾JÄP½/¼�ÍRÄP½*ÉMË/¼�ÂUÆ<½<ÉMÄQÌR¼�ÌR¼�¾WÇMÆ<ÂN¼�ÌR¼N½<ÉUÇ�ÇMÆ<¿-ÇUÐ ÇUÉU¼	ÌhÒ
ßWÆ/ÈSË*È	ÅJÆ<½<ÉU¼[ÂNÇ0ÄP½/È[ÀPÆ/Í&¼'ÉMË-¼DË/ÅWÉ�ÌR¼	ÉMË-Å ÍRÈ	ÅJÆ<½<ÉU¼[ÂD¾#½-ÍZÉMË/¼tÈ	ÅJÆ<½&Ñ
ÉU¼NÂNÇD¾WÇUÇUÅ È[ÄQ¾�ÉU¼�Í8ÎDÄQÉMË8È�¾#ÀPÀ�ã#ÂN¾JÁ<Ë8¼�Í<ãW¼�Ç�Í ÄQÇUÈ[Æ/ÇUÇU¼�ÍhÄP½nß ¼�È�ÉMÄQÅ#½�åuÒÜ Ë/¼DÍ<¼�È�¾#ÐGÅ#ÂNãW¾#½&ÄQØ�¼NÂDÍ<Å ¼�Ç(½/ÅWÉ}È�ÅWÌRÌ�Æ<½&ÄQÈ�¾�ÉU¼�ÍuÄPÂN¼�È	ÉMÀQÐRÎDÄQÉMËRÉMË/¼
È	ÅJ½<ÉMÂNÅJÀPÀQ¼NÂ#Ò
î�� Æ&ÂUÂN¼[½<ÉMÀQÐ�ÏvÕ ¾#ÀQ¾JÁA¼ Ö½/Å4Æ-ÇU¼	Ç�¾�ÇMÄQÌGÁ&ÀQ¼nÈ�Å�¾JÂNÇU¼[Ñ´ãJÂN¾#ÄP½-¼	ÍwÀQÅ ÈU× ÄP½-ã
ÇUÈUË/¼�ÌR¼nÉUÅkÈ�Å#½<ÉMÂNÅJÀ�¾WÈ�È�¼	ÇUÇhÉUÅ4¾kÊ�¼�ÎxÕ ìvä ÇU¼NÂNÃWÄQÈ�¼�Ç�Ò�Ù"½�Á/¾JÂUÑ
ÉMÄQÈNÆ&ÀQ¾#Â#Ï�¾WÈ�È�¼	ÇUÇMÄP½-ã>È�¼[ÂNÉU¾#ÄP½�È[ÀQ¾�ÇUÇRÀQÅW¾WÍ<¼[Â�Í<¾WÉU¾nÇUÉMÂUÆ-È�ÉMÆ<ÂN¼�Ç*ÉMË/¾WÉ
Õ ¾#ÀQ¾JÁA¼ Ö½-Å	� Ç8È�Å�ÌGÁ<ÄPÀQ¼[ÂNÇ�½/¼�¼�Í�ÉUÅ4ÂN¼�¾�Í�ÍuÆ<ÂUÄP½/ã�È�ÅWÌGÁ<ÄPÀQ¾WÉMÄQÅ#½�ÂN¼[Ñ
áWÆ<ÄPÂN¼�Ç}ÉMË-¾�É�ÉMË-¼�Õ ìväxÌR¾�ÇUÉU¼[Â�ÀQÅ ÈS×Z¿A¼�Ë/¼[ÀQÍAÒ Ü Ë<ÄQÇ(ÀQÅ ÈU× ÄP½-ãZÇUÉMÂN¾WÉMÑ
¼	ãWÐRÁ&ÂN¼	ÃW¼[½<ÉUÇ'ÌyÆ<ÀQÉMÄPÁ&ÀQ¼gÈ�ÅWÌGÁ<ÄPÀQ¾WÉMÄQÅ#½4ÉMË<ÂN¼�¾�Í&Ç�Ê"ÂNÅWÌ�¿A¼[ÄP½/ã�¼�
A¼�È[Ñ
ÉMÄQÃ�¼WÏ-¾#½-Í8È	¾J½8ÄP½<ÉMÂNÅ Í Æ-È�¼�ÀQÅ ÈU×8È�Å#½<ÉU¼[½<ÉMÄQÅJ½n¿A¼�É´ÎD¼�¼[½�ÉMË-¼�È�Å�ÌGÁ<ÄPÑ
ÀQ¾�ÉMÄQÅJ½�ÉMË&ÂN¼	¾WÍ8¾J½/Íh¾#Á&Á<ÀPÄQÈ�¾�ÉMÄQÅW½>ÉMË&ÂN¼	¾WÍ<Ç�Ò

Ü Ë-¼nÈ�Å�ÌGÁ&ÄPÀQ¾�ÉMÄQÅJ½�ÉMË<ÂN¼�¾�Í ¼[Ô<ÉMÂN¾�È�ÉUÇ�Á<ÀQ¾J½/ÇhÊ"ÂNÅ�Ì ÉMË/¼8È�ÅWÌZÁ&ÄPÀQ¾#Ñ
ÉMÄQÅJ½�áWÆ/¼[Æ/¼�¾#½-ÍnÄP½<ÃWÅJ×�¼�ÇRÉMË/¼*ÅJÁ/ÉMÄQÌGÄQØ[ÄP½/ã�È	ÅWÌGÁ<ÄPÀQ¼[ÂRÁ/¾WÇUÇMÄP½/ã�ÄP½
ÉMË/¼�È	ÅWÌGÁ<ÄPÀQ¾WÉMÄQÅ#½�Á&ÀQ¾#½(Ò Ü Ë/¼*È�ÅWÌGÁ<ÄPÀQ¾WÉMÄQÅ#½cÉMË&ÂN¼	¾WÍ4ÂN¼�È�Å#ÂNÍ&ÇZÉMË-¼
È�Å�ÌGÁ&ÄPÀQ¾�ÉMÄQÅJ½�ÉMÄQÌR¼kÊ�ÅJÂ8ÉMË/¼kÂN¼�È	ÅWÌGÁ<ÄPÀQ¼�Í�ÌR¼�ÉMË/Å ÍwÄP½�ÉMË/¼kÝ'Þ�ß
Í<¾WÉU¾J¿/¾WÇU¼*ÉUÅ*¾JÀPÀQÅ#Î�Ê:ÅJÂ�ÌRÅJÂN¼R¾�È�È[Æ<ÂN¾WÉU¼RÌgÅ Í&¼[ÀPÄP½/ãnÅJÊ}Ê"Æ-ÉMÆ<ÂN¼�ÂN¼[Ñ
È�Å�ÌGÁ&ÄPÀQ¾�ÉMÄQÅJ½>Í<¼�È[ÄQÇMÄQÅ#½-Ç�Ò

4.2 SamplingÜ Ë-¼8ÇU¾�ÌGÁ<ÀPÄP½-ã>ÄQÌGÁ&ÀQ¼	ÌR¼[½<ÉU¾WÉMÄQÅ#½�ÉU¾J×�¼�Ç*¾WÍ<Ã#¾J½<ÉU¾Wã�¼kÅ#Ê�¼[Ô ÄQÇUÉMÄP½/ã
ÌR¼�ÈUË/¾J½<ÄQÇUÌRÇ�ÄP½*ÉMË/¼DÕ ¾JÀQ¾#ÁA¼ Ö½/Å�Õ ìvä4Ò
�D¼[Ê:Å#ÂN¼DÇUÎDÄQÉUÈSË<ÄP½/ãGÉMË<ÂN¼�¾WÍ<Ç�Ï
¾�È�ÅJÆ<½<ÉU¼[Â�¾WÇUÇUÅ È[ÄQ¾�ÉU¼�ÍRÎDÄQÉMËZÉMË-¼}È[Æ<ÂUÂN¼[½<É(Ìg¼�ÉMË-Å Í�ÄQÇ�ÄP½/È[ÂN¼�Ìg¼[½<ÉU¼�ÍAÒÜ Ë-¼'ÇUÐ ÇUÉU¼�Ìl¾�ÉUÉMÂUÄP¿&Æ/ÉU¼�Ç�¾�ÇU¾WÌZÁ&ÀQ¼�ÉU¾#× ¼[½�ÅJ½�¾�¿-¾�ÈS×�¼�Í&ã�¼vÉUÅZÉMË-¼
È[Æ<ÂUÂN¼[½<ÉRÌR¼	ÉMË-Å ÍAÒnÝxÇU¾WÌGÁ<ÀQ¼hÉU¾#× ¼[½>ÄP½�¾8ÌR¼�ÉMË/Å Í4Á&ÂNÅ#ÀQÅWãJÆ/¼8ÄQÇ
È[ÂN¼�Í ÄQÉU¼�ÍnÉUÅG¿AÅ�ÉMË4ÉMË/¼GÈ	¾JÀPÀPÄP½/ã8¾J½/Í8È[Æ&ÂUÂN¼N½<ÉvÌR¼�ÉMË/Å ÍAÏAÈ�¾JÁ/ÉMÆ&ÂUÄP½/ã
ÉMË/¼hÊ:¾WÈ�É*ÉMË/¾WÉ�È�ÅJ½<ÉMÂNÅ#ÀvÄQÇ�ÄP½cÉMÂN¾#½-ÇMÄQÉMÄQÅ#½ ¿�¼�ÉMÎD¼	¼[½�¿AÅ�ÉMËcÌR¼�ÉMË<Ñ
Å Í<Ç�Ò�Ón¼DË-¾#Ã�¼t¼NÔ ÁA¼[ÂUÄQÌR¼[½<ÉU¼	ÍhÎDÄQÉMË*ÅWÉMË/¼[Â�ÇU¾WÌGÁ<ÀPÄP½/ãR¾WÉUÉMÂUÄP¿<Æ-ÉMÄQÅ#½
ÇUÉMÂN¾WÉU¼	ãJÄQ¼�Ç�¾J½/ÍRË-¾#Ã�¼tÊ:Å#Æ&½/Í*ÉMË&ÄQÇ�ÅJ½/¼vÉUÅv¿�¼vÌRÅ�ÇUÉ�¼�
�¼�È�ÉMÄQÃW¼�Ò Ü Ë-¼
¾WÈ	È[Æ&ÂN¾�È�Ð8ÅJÊ}ÉMË<ÄQÇvÇU¾�ÌGÁ<ÀPÄP½-ã8ÉU¼�ÈUË<½&ÄQáWÆ/¼RÄQÇtÄP½<ÃW¼	ÇUÉMÄQãW¾WÉU¼	ÍkÄP½nÌRÅJÂN¼
Í<¼�ÉU¾JÄPÀ�ÄP½�� ���´Ò
Ü Ë&ÄQÇ'ÇU¾WÌGÁ<ÀPÄP½/ã8ÉU¼�ÈSË<½<ÄQáWÆ-¼GÁ<ÂNÅ#ÃWÄQÍ&¼	ÇG¾G¿/¾WÇMÄQÈgÌR¼�ÈUË-¾#½&ÄQÇUÌ�ÉUÅg¼�ÇMÑ
ÉMÄQÌR¾�ÉU¼RÉMË-¼ZÉMÄQÌR¼RÇMÁ�¼[½<ÉvÄP½4¼NÔ<¼�È[Æ/ÉMÄQÅJ½>Å#ÊD¼�¾�ÈSË�ÌR¼�ÉMË/Å ÍAÒRÙ"½nÉMË-¼
¾WÍ<¾JÁ/ÉMÄQÃW¼nÅJÁ/ÉMÄQÌGÄQØ�¾�ÉMÄQÅJ½�ÇUÐ ÇUÉU¼�ÌhÏ�ÉMÎDÅ8Å#ÂNãW¾J½<ÄQØ�¼[Â�ÉMË&ÂN¼	¾WÍ<ÇGÁA¼[ÂUÄPÑ
Å Í ÄQÈ�¾JÀPÀQÐ8Á&ÂNÅ È	¼�ÇUÇvÉMË/¼vÂN¾#Î Í<¾WÉU¾<Ò
Ü Ë-¼Zæ&ÂNÇUÉ�Å#ÂNãW¾J½<ÄQØ�¼[Â�ÉMË&ÂN¼�¾�Í�ï:ÉMË/¼*ò-ó ô�õgöJôQò-ó#÷8óWù:ú ûWü-ý þJö�ù ñ[Ï&ÈNÂN¼[Ñ
¾WÉU¼	Í8ÍuÆ<ÂUÄP½-ã8ÇUÐ ÇUÉU¼	Ì ÇUÉU¾#ÂNÉMÆ&Á2Ï-ÄP½-ÇUÉU¾#ÀPÀQÇR¾*ÇU¾WÌGÁ<ÀPÄP½/ã8ÅJ¿��[¼�È�ÉZï:ÉMË-¼
õgöJôQò-ó#÷��Pý"ø�ô:ö�üAö�ù ñ(ÉUÅyÂN¼�È	ÅJÂNÍRÂN¾#Î�Í&¾�ÉU¾yÂN¼�ã�¾JÂNÍ ÄP½-ã*ÉMË/¼v¼[Ô<¼	È[Æ-ÉMÄQÅ#½
Á<ÂNÅJæ<ÀQ¼WÒ���Æ&ÂUÄP½/ã*¾�ÉMË&ÂN¼�¾�ÍhÇUÎDÄQÉUÈUË(Ï<ÉMË/¼vìvämÄP½<ÃWÅJ×�¼�ÇvÉMË/¼����	�	���	 
ÌR¼�ÉMË/Å Í4Å#ÊvÉMË<ÄQÇ�ÀPÄQÇUÉU¼[½-¼NÂ#ÏDÎDË&ÄQÈUË4ÂN¼�È	ÅJÂNÍ<ÇGÉMË/¼*È[Æ&ÂUÂN¼N½<ÉMÀQÐ4¾WÈ�ÉMÄQÃ�¼
ÌR¼�ÉMË/Å ÍhÄP½8¾ZÂN¾JÎcÍ<¾WÉU¾G¿<Æ!
�¼[Â#Ò Ü Ë<ÄQÇv¾WÈ	ÉMÄQÃWÄQÉMÐhÈ	ÅWÇUÉUÇvÅ#½&ÀQÐ�¾GÊ:¼�Î
¾WÍ<Í ÄQÉMÄQÅJ½/¾JÀ}È�Ð È[ÀQ¼	ÇtÍ Æ<ÂUÄP½-ã*¼�¾�ÈSË�ÉMË<ÂN¼�¾WÍ�ÇUÎ�ÄQÉUÈUË2Ï&¾#½-Í�ÉMË-¼�ÁA¼[ÂUÊ:Å#ÂUÑ
ÌR¾#½-È�¼ZÄQÌGÁ-¾�È�ÉZÍ&Å ¼�Çv½/ÅWÉ'ÇUÉU¾J½/Í4ÅJÆ/ÉtÊ�ÂNÅWÌ ½/ÅJÄQÇU¼GÊ�ÂNÅWÌ�Å#½-¼GÂUÆ<½
ÉUÅ8ÉMË/¼�½/¼[Ô<É�ÒnÝtÊ�ÉU¼[ÂZÈ�ÅJÀPÀQ¼	È�ÉMÄP½-ã>ÉMË/¼R½ Æ-Ì�¿A¼[Â*Å#Ê�ÇU¾WÌZÁ&ÀQ¼�Ç*ÇMÁA¼	È[Ñ
ÄPæ/¼�Í4¿<Ð�ÄQÉUÇZÈ[Æ<ÂUÂN¼[½<ÉGÇU¾�ÌGÁ<ÀQ¼�ÇMÄQØ	¼WÏ}ÉMË-¼*ÌR¼�ÉMË/Å ÍkÀPÄQÇUÉU¼[½/¼[Â*Î�¾J× ¼	Ç
ÉMË/¼vË-Å�ÉtÌg¼�ÉMË-Å Í<ÇvÅ#ÂNãW¾#½&ÄQØ�¼NÂZÉMË&ÂN¼�¾�Í�Ò
Ó�Ë/¼[½�¾JÎ�ÅJ× ¼N½(Ï<ÉMË/¼tË/ÅWÉ}ÌR¼�ÉMË/Å Í&Ç�ÅJÂNã�¾J½<ÄQØ�¼[Â'ÇUÈ�¾#½-Ç�ÉMË/¼tÌg¼�ÉMË-Å Í
È�Å#Æ&½<ÉU¼[Â�ÂN¾#Î�Í<¾WÉU¾ZÉUÅyÄQÍ<¼[½<ÉMÄPÊ:Ð�ÌR¼�ÉMË/Å Í&Ç�ÎDË-¼NÂN¼vÉMË/¼�¾JÁ<Á&ÀPÄQÈ�¾�ÉMÄQÅJ½
ÇMÁA¼[½/Í<Ç�ÌRÅWÇUÉ2ÅJÊ<ÄQÉUÇ(ÉMÄQÌR¼WÒ Ü Ë/¼}ÅJÂNãW¾#½&ÄQØ	¼[ÂDÍ<¼�¼�ÌgÇ(¾�ÌR¼�ÉMË/Å ÍGÉUÅD¿A¼" Ë/ÅWÉ$#�ÄPÊAÉMË/¼�ÁA¼[ÂNÈ�¼N½<ÉU¾WãW¼�ÅJÊ/ÇU¾WÌGÁ<ÀQ¼�Ç}¾WÉUÉMÂUÄP¿<Æ-ÉU¼�ÍgÉUÅvÉMË/¾WÉ(Ìg¼�ÉMË-Å Í
¼[Ô<È�¼	¼�Í&Ç*¾4È	ÅJ½<ÉMÂNÅJÀPÀQ¼NÂUÑMÍ ÄPÂN¼�È�ÉU¼	Í�ÉMË&ÂN¼	ÇMË-Å#ÀQÍ�¾J½/Í�ÉMË/¼8ÌR¼�ÉMË/Å Í�ÄQÇ
½/ÅWÉh¾#ÀPÂN¼�¾WÍ<Ð�È�Å�ÌGÁ&ÄPÀQ¼	Í�¾WÉ*ÉMË/¼kÌR¾#Ô ÄQÌyÆ/Ì Å#Á-ÉMÄQÌGÄQØ	¾WÉMÄQÅJ½�ÀQ¼�Ã�¼[À
¾#Ã#¾JÄPÀQ¾J¿<ÀQ¼WÒ â Å#Â�¼�¾�ÈSËZË/ÅWÉ�ÌR¼�ÉMË/Å ÍGÄQÉ�Í ÄQÇUÈ�Å#ÃW¼[ÂNÇ�Ï�ÉMË-¼�Ë/ÅWÉ�Ìg¼�ÉMË-Å Í<Ç
ÅJÂNã�¾J½<ÄQØ�¼[Â�¼[½-áWÆ/¼[Æ/¼�Çh¾#½�¼�Ã�¼[½<ÉRÄP½�ÉMË/¼hÅ#ÂNãW¾J½<ÄQØ�¼[Â�¼�ÃW¼N½<É�áWÆ/¼[Æ/¼
ÉMË/¾WÉhÈ	ÅJ½<ÉU¾JÄP½/ÇnÉMË-¼4Ìg¼�ÉMË-Å Í�¾#½-ÍcÉMË/¼kÁA¼[ÂNÈ�¼N½<ÉU¾WãW¼�ÅJÊgÇU¾WÌGÁ<ÀQ¼�Ç
¾WÉUÉMÂUÄP¿<Æ/ÉU¼�ÍkÉUÅgÉMË-¼�ÌR¼	ÉMË-Å ÍAÒ
Ü Ë-¼�È�Å#½<ÉMÂNÅJÀPÀQ¼[Â�Í&ÐW½/¾WÌGÄQÈ	¾JÀPÀ�Ð�¾�Í%�UÆ-ÇUÉUÇDÉMË/¼�ÀPÄQÇUÉU¼[½/¼[Â�� ÇDÇU¾WÌZÁ&ÀQ¼'ÇMÄQØ�¼
¾J½/ÍZÉMË-¼DÅ#ÂNãW¾#½&ÄQØ�¼NÂ�� Ç(Ë/ÅWÉM½/¼�ÇUÇ}ÉMË&ÂN¼�ÇMË/ÅJÀQÍgÉUÅt¾�Í&¾#Á-É}ÉUÅ�ÉMË-¼�È[Æ&ÂUÂN¼N½<É
¿A¼[Ë/¾#ÃWÄQÅJÂ�ÅJÊ'ÉMË/¼h¾#Á&Á<ÀPÄQÈ�¾WÉMÄQÅ#½�Ò��DÐ4¾�Í%�UÆ-ÇUÉMÄP½/ã4ÉMË/¼hÇU¾WÌZÁ&ÀQ¼�ÇMÄQØ�¼
ÎDÄQÉMË&ÄP½�ÇMÁA¼	È[ÄPæ-¼	Í�¿AÅ#Æ&½/Í&Ç�Ï�ÉMË-¼*È�Å#½<ÉMÂNÅJÀPÀQ¼[Â�¾�ÉUÉU¼�ÌGÁ/ÉUÇRÉUÅ�ÂN¼�Í Æ/È�¼
ÉMË/¼vÅ#ÃW¼[ÂUË/¼�¾�ÍhÅJÊ2ÉMË/¼tË/ÅWÉDÌg¼�ÉMË-Å Í<Ç�ÅJÂNã�¾J½<ÄQØ�¼[Â'ÎDË-¼[½�ÉMË/¼vÇUÐ ÇUÉU¼�Ì
ÄQÇDÄP½n¾GÇUÉU¼	¾WÍ<ÐhÇUÉU¾WÉU¼Zï:ÉMË-¼�ÇU¼	ÉtÅ#Ê(Ë/ÅWÉ�ÌR¼�ÉMË/Å Í<Ç�ÄQÇ�ÇUÉU¾#¿&ÀQ¼#ñ[ÏAÎDË<ÄPÀQ¼
ÇUÉMÄPÀPÀ-¿A¼NÄP½-ã�¾#¿&ÀQ¼�ÉUÅtÂN¼	ÇMÁAÅJ½/ÍRáWÆ<ÄQÈS× ÀQÐRÉUÅ'¾JÁ<Á&ÀPÄQÈ	¾WÉMÄQÅW½hÁ<Ë/¾WÇU¼DÇMË<ÄPÊ:ÉUÇ
ï"ÄP½/ÍuÄQÈ�¾�ÉU¼�Í8¿<ÐRÈSË/¾J½/ãW¼	ÇtÄP½8ÉMË/¼vÇU¼	ÉDÅJÊ2Ë-Å�ÉtÌg¼�ÉMË-Å Í<ÇNñ[Ò�ß�ÄQÌZÄPÀQ¾JÂUÀ�ÐWÏ
ÉMË/¼GÈ�Å#½<ÉMÂNÅJÀPÀQ¼[ÂgÍ<ÐW½-¾�ÌGÄQÈ�¾JÀPÀQÐ�¾WÍ&�SÆ-ÇUÉUÇ'ÉMË-¼�Ë/ÅWÉM½/¼�ÇUÇ�ÉMË&ÂN¼	ÇMË-Å#ÀQÍkÉUÅ
¾JÁ<Á<ÂNÅ�Ô ÄQÌg¾WÉU¼[ÀQÐnÈ�ÅJ½<ÉMÂNÅ#À�ÉMË/¼v½ Æ-Ì�¿A¼[Â�ÅJÊ2Ë-Å�ÉtÌg¼�ÉMË-Å Í<ÇtÂN¼NÁAÅJÂNÉU¼�Í
¿<ÐhÉMË/¼vË/ÅWÉ�ÌR¼�ÉMË/Å Í&Ç'ÅJÂNã�¾J½<ÄQØ�¼[Â#Ò�Ù�Ê�¾#Ê:ÉU¼[Â'ÇU¼�Ã�¼[ÂN¾JÀ}ÇU¾�ÌGÁ&ÀPÄP½/ã�Á�¼[Ñ
ÂUÄQÅ Í<Ç�Ï " ½-Å�ÉG¼N½-Å#Æ-ã#Ë'#hË/ÅWÉZÌR¼�ÉMË/Å Í&ÇZ¾JÂN¼Z¿A¼[ÄP½/ã�ÂN¼�ÉMÆ<ÂU½/¼�Í�Ï}ÉMË/¼[½
ÉMË/¼�È	ÅJ½<ÉMÂNÅJÀPÀQ¼NÂhÈ	¾J½�Í&¼	È[ÂN¼�¾WÇU¼�ÉMË-¼RË/ÅWÉM½/¼�ÇUÇRÉMË<ÂN¼�ÇMË/ÅJÀQÍAÒ�Þt½>ÉMË-¼
ÅWÉMË/¼[Â�Ë/¾J½/Í�ÏAÄPÊ " ÉUÅ Å*ÌR¾J½<Ð�#*Ë-Å�ÉvÌR¼	ÉMË-Å Í<Ç�¾JÂN¼G¿�¼[ÄP½-ã*ÂN¼�ÉMÆ<ÂU½-¼�Í
Ê:Å#Â}ÇU¼�ÃW¼[ÂN¾#À-ÇU¾�ÌGÁ<ÀPÄP½-ã�ÁA¼[ÂUÄQÅ Í<Ç�Ï<ÉMË-¼[½gÉMË/¼DÈ�ÅJ½<ÉMÂNÅ#ÀPÀQ¼[Â�È�¾#½GÄP½/È[ÂN¼�¾�ÇU¼
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