
� ������� � �	��

����� ��������� � ��������������� �������
��!"� #$� �%�&� ' �(�)���*�(+,��-

.%/�02143	576 8:9<;=3	>@?%/�0BA�CEDGFH0JIKCMLONP/�0OQ�RTS�3*0OQ
UWV�XZY\[\]*^_Y4`�a2bdcfehgdijglkZm<n�koeqp4m@csrlkoehtqb�kui_v�txwzy�ijtqcfp{eqko|skop4tqcswz}~w_�M��koijtqv�mqkoe���mqwzy�i_}=cfy)ij�_k{txm@i_cf}*cf}*��exkZt

v*eqcf}*��tqb�k2tqb�kZw_m@cskoeEw_��y�vd|stqc���n*cfy�ko}*e@cswz}*i_|�|fcf}�koijmOn*cfe@p4m@cfy�cf}*i_}�tHi_}*i_|s��eqcfeEi_}dn$tqb�k<i_eqeqw�pZcfijtxkon)w_g*tqcfy�i_|d|fcf}�koijm
g*mqwj��kop4tqcswz}��B��k�n*koy�wz}*extxm�ijtxk�tqb�k�k4��kop4tqcs�_ko}*koeqe�w_�Htqb�koexk)���j���E��� �Z¡Z¢��¤£:��¥	¦_�§��¥�¨�©�ªq¦_�§«�¢qª��7��w_mB��cskZ¬��­r	i_exkon
pZ|fi_eqehmqkZtxm�cskZ�®i_|l��mqwzy¯i:|fijmq�_k{n*ijtqijrdi_exk�w_��¬<cfn�ko|s���jijmq��cf}��:mqkoi_|��­¬°w_m@|fnWw_r���kop4tqe�g*mqkoexko}�txkonWi_e$±�¬Oko|f|��­��m@i_y�kon*²
��cskZ¬<eZ³di_}*n�p4wzy�gdijmqk{cst2¬7cstqb�tqb*ijt2w_�Mtqb�k�g*m�cf}*pZcsgdi_|�p4wzy�glwz}�ko}�t2i_}*i_|s��eqcfeZ�
´oµ�¶�·�¸�¹°· [®º
X4`�»Hm@cf}*pZcsg	i_|�p4wzy�glwz}�ko}�t2i_}*i_|s��e@cfeZ³dn*cfeqp4m�cfy�cf}*i_}�t2i_}*i_|s��eqcfeZ³*kocs�_ko}���koijtqv�mqk_�

¼ ½H¾�¿hÀ�Á
Â�Ã�Ä{¿hÅ®Á~¾

Æ�ÇlÈBÉ�ÊlË Ì¤ËÎÍxÏ Ð�Ñ�Ò®Ð�Ó=ÔlÕ	Í4È®Ö�×°Í4ÐuÖ4É�Ô�Ë¤ØlÌÎÏ)É�ÙlØW×�ÕlÒ®Ò\È®×�×�Ñ­ÕlÌ Ì ÏWÖ�È\Í�Ö�Ë È\Ú�È�Ë¤Ù	Ñ­Ð�Ö�Ó~É�Í�Ë¤Ð�Ù�Ñ­Ö�Ð�Ó�Ë Ó~É�Û�È7Ø�É�ÍZÉ�Ê�É�×�È\×
Ê�É�×�È®Ø%Ð�Ù�Í�ÇlÈ=Ð�Ê	Ü@È\Ò\Í4×�Ò®Ð�Ù*Í4É�Ë ÙlÈ®Ø%Ë¤ÙÝÍ4ÇlÈ=Ë Ó~É�Û�È®×�Ç�É�×�É
ØlË Ö�È®ÒKÍ�Ë¤Ó=Ô�É�ÒKÍ Ð�Ù�Í�ÇlÈ=ÔlÖ�Ð�Û�Ö�È®×�×)Ð�ÑBØlË Û�ËÎÍZÉ�Ì
Ì Ë¤ÊlÖ�É�Ö�Ï&Í4È\ÒZÇlÙlÐ�Ì Ð�Û�Ï¯Þàß�áãâäÆ�ÇlÈ�Ò\Ð�Ó=ÔlÌ¤Èoå	Ë ÍxÏ�Ë ÙæÍ�ÇlÈçÚ�È\Ö�ÏæÙ�É�Í4Õ�Ö�ÈçÐ�Ñ$ÍxèBÐ�é�ØlË Ó~È\Ùl×�Ë Ð�Ù�É�Ì:Ë¤Ó~É�Û�ÈçØ�É�Í4É
Û�ËÎÚ�È\×�Ö�Ë¤×�È Í4Ð
É�Ç�Ð�×�Í$Ð�Ñ7Ô�Ö�Ð�ÊlÌ È®Ó=×:Í�Ç�É�Í�É�Ì ÔlÇ�É�ÙdÕ�Ó~È\Ö�Ë Ò=Ë¤Ù�Ñ­Ð�Ö�Ó~É�Í4Ë Ð�Ù�×@Ï	×@Í4È\Ó~×$è7È®Ö�È~Ù�È\Ú�È\Ö$ØlÈ®×�Ë¤Û�ÙlÈ®Ø
Í4Ð�Ç�É�Ù�ØlÌ¤È Þfê®áãâ°ëäÒ\È®Ù�Í4Ö�É�Ì�ÍZÉ�×�ì�Ð�ÑíÍ�ÇlÈ®×�È�Ó Õ�Ì Í�Ë¤Ó=È®Ø�Ë�É Ë Ù�Ñ­Ð�Ö�Ó~É�Í4Ë Ð�Ù~×�Ïd×�Í�È®Ó=×�Ë ×<Í�ÇlÈu×@Í4Ð�Ö�É�Û�È�îdÖ�È\Í�Ö�Ë È\Ú�É�Ì�î
É�ÙlØ
Ó~É�Ù�É�Û�È®Ó=È®Ù�Í{Ð�ÑEË Ó~É�Û�È®×)Þfêzïzáðâ�ñxÙ
Ó~É�Ù�Ï�ÒjÉ�×�È®×\îlÍ4ÇlÈ$Ð�ÔGÈ®Ö�É�Í4Ð�ÖBèBÐ�ÕlÌ¤Ø
Ì Ë¤ì�È$Í4Ð�Ê�É�×�È:Í4ÇlË ×�Ö�ÈKÍ4Ö�Ë¤ÈKÚ�É�Ì
Ð�Ù�Ð�ÊdÜ@È®Ò\Í�×{Ò®Ð�Ù�ÍZÉ�Ë¤ÙlÈ\Ø
Ë¤Ù�Í4Ç�È$Ë¤Ó~É�Û�È\×�Ð�ÑHÍ4ÇlÈ�Ø�É�ÍZÉ�Ê�É�×�È�â2ë�×�×�Õ�ÒZÇMî�Ò®Ð�Ù�Í�È®Ù�Í�é�Ê�É�×�È\ØòË Ó~É�Û�È$Ö�È\Í4Ö�Ë¤ÈKÚ�É�ÌíË ×
Ñ­ÕlÙlØlÉ�Ó=È®Ù�ÍZÉ�Ì ÌÎÏ(É�ÙòÐ�Ê	Ü@È®ÒKÍuÖ�È®Ò\Ð�Û�ÙlËÎÍ4Ë Ð�Ù(ÔlÖ�Ð�Ê�Ì¤È\Ó(â
Æ�ÇlÈ�Ö�È®×�ÈjÉ�Ö�ÒZÇ�È®Ó=ÔlÇ�É�×�Ë¤×7Í4Ð)Í�ÇlË ×7È\ÙlØ�Ç�É�×7ÇlË ×�Í4Ð�Ö�Ë ÒjÉ�Ì Ì Ï~ÊGÈ®È\Ù�Ð�ÙóÍ�ÇlÈ�ØlÈ®×�Ë¤Û�Ù�Ð�ÑMÈ\ô~Ò\Ë¤È\Ù*Í�ÓóÉõÍ4ÒZÇlË ÙlÛ

É�Ì Û�Ð�Ö�Ë Í�ÇlÓ=×óÑ­Ö�Ð�Ó É%ÓóÉ�ÙdÕlÉ�Ì¤ÌÎÏ�ØlÈ®×�Ë¤Û�Ù�È®Ø�Ñ­ÈjÉ�Í�ÕlÖ�Èò×�ÈKÍ�è{Ë Í�Ç�Ç�É�ÙlØdéxÒ®Ö�É�ÑöÍ4È\Ø"×�ÇlÉ�Ô�ÈòÖ�ÕlÌ È®×�÷­È�âøÛlâ î�Þúùõá§ûKâ
ü�É�ÙlØ	éxÒ\Ö4É�ÑöÍ�È®Øý×�Ç�É�ÔGÈþÖ�ÕlÌ¤È\× Ò®É�ÙýÈKå	ÔlÌ Ð�ËÎÍ Í�ÇlÈþÈKôóÒ\Ë¤È\ÙlÒ\Ï%Ñ­Ð�ÕlÙlØ%Ë¤Ù,ÓóÉ�ÙdÕlÉ�Ì¤ÌÎÏÝÍ4ÕlÙ�Ë¤ÙlÛòÑ­ÈjÉ�Í�ÕlÖ�È\×)Ñ­Ð�Ö)É
Ô�É�Ö@Í4Ë Ò®ÕlÌ¤É�Ö�Í4Ö4É�Ë¤ÙlË ÙlÛ�Ë Ó~É�Û�Èó×�È\Í®â�üuÐ_è7È\Ú�È®Ö®î�Í�ÇlÈ®×�È�Ö�ÕlÌ È®×WÇlÉ_Ú�È�Éç×�È\Ú�È\Ö�È�Ì Ë¤Ó=ËÎÍZÉ�Í�Ë¤Ð�ÙýÐ�Ù,Í�ÇlÈóÍxÏdÔGÈ�Ð�Ñ
Ð�Ê	Ü@È\Ò\Í�Ò\Ì�É�×�×�È\×�Í4Ç�ÉõÍ�ÒjÉ�Ù"Ê�È(Ñ­Ð�ÕlÙlØ�Ê�Ï&Í4ÇlÈòË¤Ó~É�Û�ÈçÖ�ÈKÍ4Ö�Ë¤ÈKÚ�É�Ì�×�Ïd×@Í4È®Ó
â�ÿ:Ê	Ü@È\Ò\Í4×þÛ�Ö�È®É�Í4ÌÎÏæØ�Ë���È®Ö�È®Ù�Í
Í4ÇlÉ�Ù�Í4ÇlÐ�×�È�Ñ­Ð�Ö�è{ÇlË ÒZÇ%Í�ÇlÈ=×�Ïd×�Í�È®Ó èBÉ�×�ØlÈ®×�Ë¤Û�Ù�È®ØÝè{Ë¤Ì Ì�ÙlÐ�Í�ÊGÈ=Ö�È\Í�Ö�Ë È\Ú�È®ØýÉ�Ò®Ò®Õ�Ö4É�Í�È®ÌÎÏ�Ð�Ö$È\ô~Ò\Ë¤È\Ù*Í�Ì Ï�â

ê



��Ð�Ö�Èoå�É�Ó=ÔlÌ¤È�îMÑ­ÈjÉ�Í�ÕlÖ�È\×�Í4Õ�ÙlÈ®Ø�Í4Ð�É�Õ�Í4Ð�ÓóÉõÍ4Ë ÒjÉ�Ì Ì Ï���ÙlØÝÉ�Ç*ÕlÓ~É�Ù�Ñ�É�Ò®È è{Ë Ì¤ÌOÔlÖ�Ð�Ê�É�ÊlÌÎÏ�ÊGÈ Õl×�È®Ì È®×�×�Ñ­Ð�Ö
Ö�ÈKÍ4Ö�Ë¤ÈKÚ	Ë ÙlÛþÉ�Ù
Ë¤Ó~É�Û�È�Ð�Ñ°É�ÒjÉ�Ö\â
ë�ÙÝÉ�ÌÎÍ4È\Ö�Ù�ÉõÍ4ËÎÚ�È Í�Ð�Ç�É�ÙlØdéxÒ®Ö�É�ÑöÍ4Ë ÙlÛ~Ñ­ÈjÉ�Í�ÕlÖ�È\×:Ë¤×uÍ4ÇlÈ É�ÔlÔlÖ�Ð�É�ÒZÇ�Ë Ùçè{ÇlË ÒZÇÝÍ�ÇlÈ Ó~É�ÒZÇ�Ë¤ÙlÈ=É�Õ�Í4Ð�Ó~É�Í�ËÎé

ÒjÉ�Ì¤ÌÎÏþØ�È\Í4È\Ö�Ó=Ë ÙlÈ®×�è{ÇlË ÒZÇ�Ñ­ÈjÉ�Í�ÕlÖ�È\×�Í4ÐWÕl×�È�â2Æ�ÇlÈ$Ö�È®ÔlÖ�È®×�È\Ù�ÍZÉ�Í�Ë¤Ð�Ù
Ð�ÑPÍ�ÇlÈ:×@Ï	×@Í4È\Ó Ë¤×�É�ÍBÍ�ÇlÈ:×�Ë Û�Ù�É�ÌíÌ È\Ú�È\Ì
Ë Ùl×�Í�ÈjÉ�Ø%Ð�Ñ�É�Í�Í�ÇlÈóì*ÙlÐ_è{Ì È®ØlÛ�È�÷�È�âúÛ�â¤îE×�Ç�É�Ô�Èjû�Ì È\Ú�È®Ì�â�ñxÙ�Í�ÇlË ×�ÍxÏdÔGÈóÐ�Ñ7Ñ­Ö4É�Ó=ÈKèBÐ�Ö�ì îhÉ�Í4Ö4É�Ë¤ÙlË ÙlÛ(ÔlÇ�É�×�È
��ÙlØ�×B×4É�Ì¤Ë È®Ù�ÍBÑ­È®É�Í4Õ�Ö�È®×<Í4Ð)Õl×�ÈuË¤Ù~Í4ÇlÈ�×�ÕlÊ�×�È��*ÕlÈ\Ù�ÍuÖ�È®Ò\Ð�Û�ÙlËÎÍ4Ë Ð�ÙþÔ�Ç�É�×�ÈuÐ�ÑíÍ�ÇlÈ�×@Ïd×�Í4È\Ó
â<Æ�Ç�È®×�ÈuÍxÏ	ÔGÈ®×7Ð�Ñ
É�ÔlÔ�Ö�Ð�É�ÒZÇ�È®×<ÒjÉ�Ù~ØlÈjÉ�Ì�ØlË¤Ö�È®ÒKÍ4ÌÎÏ�è{Ë Í�ÇóÒ\Ð�Ó=ÔlÌ¤Èoå�î	Ö�ÈjÉ�Ìfé�è7Ð�Ö�Ì Ø~Ë¤Ó~É�Û�È\×uÞÎê���áEÞ��
	�áOÞ��dê\á ÊGÈ®ÒjÉ�Õl×�È{Í4ÇlÈ{×@Ï	×@Í4È\Ó
Ë ×�Û�È®ÙlÈ\Ö4É�ÌHÉ�Ù�ØçÉ�ØlÉ�Ô�Í4ËÎÚ�È�â
Æ�ÇlÈçÈKô~Ò®Ë È®Ù�Í�×�È\Ì¤È\Ò\Í�Ë¤Ð�Ù�Ð�Ñ:Û�ÐdÐ	Ø Ñ­ÈjÉõÍ4ÕlÖ�È®×®î�Ç�Ðzè7È\Ú�È®Ö\îuË ×þÉ�ÙæË Ó~ÔGÐ�Ö@ÍZÉ�Ù�ÍóË¤×�×�ÕlÈçÍ�Ð,Ò\Ð�Ùl×�Ë ØlÈ\Ö�Þ��õáãâ

ë èBÈ\Ì¤Ìféxì*ÙlÐ_è{Ù ÔlÖ�Ð�ÊlÌ¤È\Ó Ë¤ÙýÔlÉ�Í�Í�È®Ö�Ù,Ö�È®Ò\Ð�Û�ÙlËÎÍ4Ë Ð�Ù%Ë¤×)ÒjÉ�Ì Ì¤È\Ø
�@Í4Ç�ÈóÒ\ÕlÖ�×�È�Ð�Ñ�ØlË Ó=È®Ùl×�Ë¤Ð�Ù�É�Ì Ë ÍxÏ�����Ó~Ð�Ö�È
Ñ­ÈjÉõÍ4ÕlÖ�È®×$ØlÐ
ÙlÐ�Í:ÙlÈ®Ò\È®×�×�É�Ö�Ë ÌÎÏÝË¤Ó=ÔlÌÎÏ�É�ÊGÈ\Í�Í�È®Ö:Ò\Ì�É�×�×�Ë���Ò®É�Í4Ë Ð�Ù�×�ÕlÒ\Ò®È®×�×)Ö�É�Í4È�â���Ð�Ö�ÈKå�É�Ó=ÔlÌ È�îHÔlÖ�Ë ÙlÒ\Ë¤Ô�É�Ì
Ò®Ð�Ó~ÔGÐ�ÙlÈ\Ù�Í É�Ù�É�ÌÎÏ	×�Ë¤×\îEÉ�Ì¤×�Ð�ì*ÙlÐ_è{Ù,É�×:Í�ÇlÈ���É�Ö�Ç*ÕlÙ�È®Ù	é��HÐ��È\Ú�È~ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�Ù�É�ÙlØ���È®Ë Û�È\Ù�Ñ­ÈjÉ�Í�ÕlÖ�È\×®î��çÇ�É�×
ÊGÈ®È®Ù Õl×�È\Ø Ñ­Ð�ÖPÑ�É�Ò®È7Ö�È\Ò®Ð�Û�Ù�Ë Í�Ë¤Ð�Ù�Þ��
	�á	É�ÙlØ Ì Ë Ô Ö�È®É�ØlË ÙlÛ�Þ���áðâ°ëuÙ È®Ë Û�È\Ù�Ñ­ÈjÉ�Í�ÕlÖ�È�î�ÇlÐ_è7È\Ú�È\Ö®î�Ó~ÉjÏ�Ö�È®Ô�Ö�È®×�È®Ù�Í
É�×�Ô�È\Ò\Í4×)Ð�Ñ�Í�ÇlÈóË Ó~É�Û�Ë ÙlÛçÔ�Ö�ÐdÒ®È®×�×)è{ÇlË ÒZÇ É�Ö�ÈóÕlÙ�Ö�È®Ì¤É�Í�È®Ø,Í�ÐòÖ�È®Ò®Ð�Û�ÙlËÎÍ4Ë Ð�ÙMî°×�ÕlÒZÇ É�×�Í4ÇlÈ~Ë Ì¤Ì ÕlÓ=Ë¤ÙlÉ�Í4Ë Ð�Ù
ØlË Ö�È\Ò\Í4Ë Ð�ÙMâäë�Ù"Ë ÙlÒ\Ö�ÈjÉ�×�È�Ð�Ö~ØlÈ\Ò®Ö�È®É�×�È�Ë Ù�Í�ÇlÈ�Ù*ÕlÓ)Ê�È\Ö�Ð�Ñ$È\Ë¤Û�È\Ù�Ñ­ÈjÉõÍ4ÕlÖ�È®×þÍ�Ç�É�ÍþÉ�Ö�ÈòÕl×�È\Ø�ØlÐ	È\×þÙlÐ�Í
ÙlÈ\Ò®È®×�×4É�Ö�Ë¤ÌÎÏóÌ¤È®É�ØþÍ4Ð)É�ÙóË¤Ó=ÔlÖ�ÐzÚ�È®Ø�×�ÕlÒ®Ò\È®×�×�Ö�É�Í4È�âhÆ�ÇlÈuÓ ÕlÌÎÍ4ËÎÚ�É�Ö�Ë¤É�Í4È�Ì Ë¤ÙlÈ®É�ÖBØ�Ë¤×�Ò®Ö�Ë Ó=Ë¤ÙlÉ�Ù�Í{É�Ù�É�ÌÎÏd×�Ë ×7è7È
è{Ë Ì¤ÌPÕl×�È É�ØlØlÖ�È\×�×�È®×uÍ�ÇlË ×�Ë Ó=Ô�Ð�Ö�ÍZÉ�Ù*Í{Ë ×�×�ÕlÈ�â
Æ�ÇlÈ�É�ÔlÔ�Ì¤Ë ÒjÉ�Í�Ë¤Ð�Ù(ÊGÈ®Ë ÙlÛ�×@Í4ÕlØlË È®Ø
Ë Ù�Í4ÇlË ×�Ô�É�ÔGÈ®ÖBË¤×BÍ�ÇlÈ��*ÕlÈ®Ö@Ï�éxÊ�Ï�éxÈKå�É�Ó=ÔlÌ È�Ë¤Ó~É�Û�È�Ö�È\Í�Ö�Ë È\Ú�É�Ì�ÔlÖ�Ð�Êdé

Ì È®Ó
â��%ÈóÊ�É�×�ÈóÍ�ÇlË ×)ÔlÖ�Ð�ÊlÌ È®Ó Ð�Ù%ÉòÕl×�È®ÖqéxØlÈ ��ÙlÈ®Ø,Ì�É�ÊGÈ®Ì Ë ÙlÛç×�ÒZÇlÈ®Ó=È�îhÉ�ÙlØ,Ô�Ö�ÐdØlÕlÒ®ÈþÉ
Ñ­È®É�Í4Õ�Ö�È~×�Ô�É�Ò\È
Í4ÇlÉ�Í�Ë¤×�Í4Õ�ÙlÈ®Ø
Í4Ð=Í4È\×�×�È\Ì¤Ì¤É�Í�È�Í�ÇlÈ)×�Ô�É�Ò\È)Ò\ÐzÚ�È®Ö�È®ØçÊ�Ï�Í�ÇlÈ�×4É�Ó=ÔlÌ È®×uÕl×�Ë ÙlÛóÉ�×�Ñ­È\è¯Ç�ÏdÔGÈ®Ö�Ô�Ì�É�Ù�È®×:É�×�ÔGÐ�×qé
×�Ë ÊlÌ È�â2Æ�ÇlË ×�Ñ­ÈjÉ�Í�ÕlÖ�È�×�ÔlÉ�Ò®È$Í4ÇlÉ�Í�Ë ×�Ô�Ö�ÐdØlÕlÒ®È\Ø�è{Ë¤Ì ÌPÙlÐ�Í{ÙlÈ\Ò®È\×�×4É�Ö�Ë Ì Ï
ÊGÈ$Û�ÐdÐ	Ø�Ñ­Ð�Ö�É=Ø�Ë���È®Ö�È®Ù�Í�Ì�É�ÊGÈ®Ì Ë ÙlÛ
×�ÒZÇ�È®Ó=È�â7Æ�ÇlÈ�Ì�É�ÊGÈ®Ì ×{Õl×�È\ØòÑ­Ð�Ö{É�Ô�É�Ö�Í4Ë Ò®Õ�Ì�É�Ö�Õ�×�È�×�Ò®È\Ù�É�Ö�Ë¤Ð=è{Ë¤Ì ÌPØlÈKÍ4È®Ö�Ó=Ë¤ÙlÈ�Í4Ç�È�ÊGÈ®ÇlÉ_ÚdË Ð�Ö{Ô�É�Í�Í4È®Ö�Ùl×{Ð�Ñ
Í4Ç�È�×@Ïd×�Í4È\Ó èBÈ$è{Ë Ì¤ÌPØlÈ\×�Ò\Ö�Ë Ê�È�â

! "$#ç¿hÅ�% &�'�(
Ã*)*+,#*& Ä.- /0-$¾1-:À2&�¿�Å®Á~¾

�%È Õl×�È Í4ÇlÈ)Í4ÇlÈ\Ð�Ö�Ë È®×:Ð�Ñ�Ð�Ô�Í�Ë¤Ó~É�ÌEÌ¤Ë ÙlÈ®É�Ö:ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�Ù�Í4ÐóÛ�È®ÙlÈ\Ö4É�Í�È�ÉóÍ�È®×�×�È®Ì Ì�ÉõÍ4Ë Ð�Ù�Ð�Ñ<Éó×�Ô�É�Ò\È�ØlÈ3��Ù�È®Ø
Ê�ÏýÍ4Ç�È
Í�Ö4É�Ë ÙlË ÙlÛÝË¤Ó~É�Û�È®×®â�Æ�Ç�Ë¤×~×�Ô�É�Ò®È
Ë¤×=Û�È\ÙlÈ®Ö�É�Í4È\Ø�Õ�×�Ë ÙlÛ�Íxè7Ð�ÔlÖ�Ð�Ü@È\Ò\Í�Ë¤Ð�Ù�×�4(É5��É�Ö�Ç*ÕlÙlÈ\Ù	é6�PÐ��ÈKÚ�È

�



ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�Ù�Í�Ð�ÔlÖ�ÐdØlÕlÒ\È<É�×�È\ÍEÐ�Ñ��������	��

�	������������������������������÷�� � �°×Zûoî�É�ÙlØ�É�×�ÕlÊl×�È��*ÕlÈ\Ù*Í°ØlË ×�Ò®Ö�Ë¤Ó=Ë Ù�É�Ù�Í
É�Ù�É�Ì Ïd×�Ë ×�ÔlÖ�Ð�Ü@È\Ò\Í�Ë¤Ð�Ù
Í4Ð=ÔlÖ�Ð	Ø�ÕlÒ®È)É�×�È\Í�Ð�Ñ!�������!"#�$��%��&��'(��)	���*��),+-����������������÷�� .��°×Zûoâ
ñxÙþÍ4Ç�Ë¤×<èBÐ�Ö�ì îlÉ�×<Ë¤Ù�ÞÎê0/�á�É�ÙlØÝÞfê���áðî*èBÈ:Ö�È��*ÕlË Ö�È �@èBÈ\Ì¤Ìfé�Ñ­Ö�É�Ó=È®Ø�� Ë¤Ó~É�Û�È\×�É�×<Ë ÙlÔlÕ�Í7Ñ­Ð�Ö<Í�Ö4É�Ë ÙlË ÙlÛWÉ�ÙlØ

�*ÕlÈ®Ö@Ï�éxÊ�Ï�éxÈKå�É�Ó=ÔlÌ È�Í4È\×�Í ÔlÖ�Ð�ÊGÈ®×\â217Ï�è7È®Ì ÌÎéãÑ­Ö4É�Ó=È®Ø,Ë¤Ó~É�Û�È\×)è7ÈþÓ=ÈjÉ�Ù,Í4Ç�ÉõÍ Ð�Ù�Ì Ï�É(×�Ó~É�Ì Ì2Ú�É�Ö�Ë�ÉõÍ4Ë Ð�Ù
Ë Ù�Í4ÇlÈW×�Ë43\È�îPÔGÐ�×�ËÎÍ4Ë Ð�ÙMîMÉ�ÙlØ�Ð�Ö�Ë¤È\Ù*Í4É�Í4Ë Ð�Ù�Ð�Ñ�Í�ÇlÈWÐ�ÊdÜ@È®Ò\Í�×$Ë¤Ù�Í�ÇlÈWË Ó~É�Û�È®×$Ë ×$É�Ì Ì Ðzè7È®Øíâ�Æ�Ç�È=É�Õ�Í4Ð�ÓóÉõÍ4Ë Ò
×�È\Ì¤È\Ò\Í�Ë¤Ð�Ù Ð�Ñ$è7È®Ì Ìfé�Ñ­Ö4É�Ó~È\Ø Ë¤Ó~É�Û�È\×�Ë ×�É�Ù"ÕlÙ�×�Ð�ÌÎÚ�È\Ø Ô�Ö�Ð�ÊlÌ È®Ó Ë¤ÙæÛ�È®ÙlÈ\Ö4É�Ì�â�ÆEÈ®ÒZÇlÙlË �*ÕlÈ®×
Ç�ÉjÚ�È�Ê�È\È®Ù
ÔlÖ�Ð�Ô�Ð�×�È®Ø�Í�Ð&Ô�Ö�ÐdØlÕlÒ®È�Í�ÇlÈ®×�È�ÍxÏdÔGÈ®×
Ð�Ñ�Ë ÓóÉ�Û�È®×\î�Õl×�Ë¤ÙlÛ�î�Ñ­Ð�Ö�ÈoålÉ�Ó~Ô�Ì¤È�î:ÔlËfå�È\ÌÎéãÍ4Ð�é�ÔlËfå�È\Ì$×�È®É�Ö�ÒZÇ Þ��
	�áãî
ÇlË È®Ö�É�Ö�ÒZÇlË ÒjÉ�ÌEÒ\Ð�É�Ö�×�ÈKéãÍ4Ð�é ��ÙlÈ�×�È®É�Ö�ÒZÇýÞ��	ê\áãî�Ð�Ö{Û�È\ÙlÈ\Í�Ë¤Ò)É�Ì Û�Ð�Ö�Ë Í�ÇlÓ ×�È®É�Ö�ÒZÇýÞÎê05�áãâ<Æ�ÇlË ×uÖ�È®Ì Ë�É�ÙlÒ®È�Ð�Ù
èBÈ\Ì¤Ìfé
Ñ­Ö4É�Ó~È\ØòË Ó~É�Û�È\×�Ë ×{É�Ì¤Ë Ó=Ë Í4É�Í4Ë Ð�Ù(Ð�ÑEÍ4ÇlÈ$è7Ð�Ö�ì�6�ÇlÐ_è7È\Ú�È\Ö®î Í4ÇlÈ\Ö�È�É�Ö�È�É�ÔlÔlÌ Ë¤Ò®É�Í4Ë Ð�Ù(ØlÐ�Ó~É�Ë Ùl×�è{ÇlÈ®Ö�È$Í4ÇlË ×
Ì Ë¤Ó=ËÎÍZÉ�Í�Ë¤Ð�Ù�Ë ×:ÙlÐ�Í$Ð_Ú�È®Ö�Ì Ï�Ë¤Ù�Í4Ö�Õl×�ËÎÚ�È�â)ñxÙ�Ë Ó~É�Û�ÈWØlÉ�ÍZÉ�ÊlÉ�×�È\×®îMÑ­Ð�ÖuÈKå�É�Ó=ÔlÌ È�îPÍ4ÇlÈ ÇdÕ�ÓóÉ�Ù�Ð�Ô�È\Ö4É�Í�Ð�Ö�Ò®É�Ù
ÔlÖ�ÈKéxÔ�Ö�ÐdÒ®È®×�×�Í�ÇlÈ�Ë¤Ó~É�Û�È�ØlÉ�ÍZÉWÑ­Ð�Ö�Ð�ÊdÜ@È®Ò\Í�×uÐ�Ñ°Ë Ù�Í4È®Ö�È®×@ÍuÍ�Ð~ÊGÈ�×�Í�Ð�Ö�È\ØòË Ù(Í�ÇlÈ�Ø�É�Í4É�Ê�É�×�È�â
798;: <>=@?BA C!D�EGFIHKJ@LM?NDODOPRQS?UTK?�V�EXW@LM?NDUY
A FZT [
�2É�ÒZÇýË ÙlÔlÕ�Í)×�Õ�ÊlË¤Ó~É�Û�ÈþÒjÉ�Ù,ÊGÈ=Í�Ö�È®É�Í4È\Ø�É�×�ÉòÇlË Û�Ç%ØlË¤Ó=È\Ùl×�Ë Ð�Ù�É�Ì2Ñ­ÈjÉõÍ4ÕlÖ�È~Ú�È®Ò\Í�Ð�Ö Ê�ÏÝÒ\Ð�ÙlÒjÉõÍ4È®ÙlÉ�Í4Ë ÙlÛ
Í4Ç�È~Ö�Ð_è{×�Ð�Ñ<Í�ÇlÈ=×�ÕlÊ�Ë¤Ó~É�Û�È�Í�Ð�Û�È\Í�ÇlÈ®Ö\îHÕl×�Ë ÙlÛ(ÈjÉ�ÒZÇ�ÔlËfå�È\Ì2É�×�É�×�Ë ÙlÛ�Ì È~Ñ­È®É�Í4Õ�Ö�È�â Æ�ÇdÕ�×)È®É�ÒZÇ%Ë Ó~É�Û�È�Ë ×
Ò®Ð�Ùl×�Ë ØlÈ®Ö�È®ØÝÉ�×�Éó×�É�Ó=ÔlÌ¤È)Ô�Ð�Ë¤Ù�Í:Ë ÙòÍ�ÇlË ×�ÇlË Û�Ç	é�ØlË¤Ó=È\Ùl×�Ë Ð�Ù�É�ÌO×�Ô�É�Ò®È�â�ñxÓ~É�Û�È)Ë¤Ùl×@ÍZÉ�Ù�Ò®È®×�Ð�Ñ2ÉóÔlÉ�Ö�Í�Ë¤Ò\ÕlÌ�É�Ö
Ð�Ê	Ü@È\Ò\Í�Ò®É�Ù�ÊGÈuÖ�È®ÔlÖ�È®×�È®Ù�Í4È\ØòÊ�ÏóÉ�Ù]\ éxØlË Ó=È®Ùl×�Ë¤Ð�ÙlÉ�ÌíÖ�É�ÙlØlÐ�Ó Ú�È®Ò\Í�Ð�Ö9^�â�^ ÒjÉ�Ù�ÊGÈ�Èoå	Ô�É�ÙlØlÈ\Ø
ÈKå�É�Ò\Í�Ì Ï
Ê�Ï_^a`cbed,î	è{ÇlÈ\Ö�È$Í4ÇlÈ$Ò\Ð�Ì ÕlÓ=Ùl×{Ð�ÑHÍ4ÇlÈf\hg2\�× �*Õ�É�Ö�È�Ó~É�Í4Ö�ËÎå2b É�Ö�È:Ð�Ö�Í4Ç�Ð�ÙlÐ�Ö�ÓóÉ�ÌMÊ�É�×�Ë¤×�Ú�È®Ò\Í�Ð�Ö�×
6
dJË¤×7É�Ö4É�ÙlØ�Ð�Ó Ñ­ÈjÉõÍ4ÕlÖ�È�Ú�È®Ò\Í�Ð�Ö<Ð�ÑíÍ�ÇlÈuË Ó~É�Û�Èi^�â � ËÎÍ4ÇlÐ�Õ�ÍBÌ Ð�×�×7Ð�ÑíÛ�È®Ù�È®Ö4É�Ì¤ËÎÍxÏ�î,dJÒjÉ�ÙóÊ�È{Ò®Ð�Ùl×�Ë ØlÈ®Ö�È®Ø
É�×BÉj3®È\Ö�Ð�é�Ó~È®É�Ù�Ú�È\Ò\Í�Ð�Ö®îl×�Ë¤Ù�Ò®È�è7È:Ò®Ð�ÕlÌ¤Ø
É�Ì èBÉjÏ	×�Ö�È®ØlÈ ��ÙlÈ@dlk�m#d É�×<Í4ÇlÈuÙlÈ\è Ñ­ÈjÉõÍ4ÕlÖ�ÈuÚ�È\Ò\Í�Ð�Ö®î�É�ÙlØ
^nkomp^q`cb�÷�drksmed�ûKâ
tvu*w�u*w xpy{z*|~}�z��~�X�S}��	�����	|N��|	���M|N�M���N�0z*�
Æ�ÇlË ×:ØlË Ó=È®Ùl×�Ë¤Ð�Ùh\%Ð�Ñ�^ Ë ×�Õl×�Õ�É�Ì Ì ÏòÚ�È\Ö�ÏòÌ�É�Ö�Û�È�îGÐ�ÙçÍ�ÇlÈ Ð�Ö�ØlÈ\Ö�Ð�Ñ2×�È\Ú�È\Ö4É�ÌEÍ4ÇlÐ�Õl×4É�Ù�Ø�Ñ­Ð�ÖuÈKÚ�È\Ù�×�Ó~É�Ì Ì
Ë ÓóÉ�Û�ÈÝ×�Ë�3®È®×\âr�	Ë ÙlÒ\È�è7È%Èoå	Ô�È\Ò\Í(Í4Ç�É�ÍòÉ Ö�È\Ì�É�Í�Ë Ú�È®ÌÎÏ ×�Ó~É�Ì Ì�ÙdÕ�Ó ÊGÈ®Ö(Ð�Ñ Ñ­È®É�Í4ÕlÖ�È®×(É�Ö�È�×�Õ�ô~Ò®Ë È®Ù�ÍçÍ�Ð
ÒZÇ�É�Ö�É�Ò\Í�È®Ö�Ë43\È�ÉþÒ®Ì¤É�×�×®îMËÎÍ�Ë ×:ÈKôóÒ\Ë¤È\Ù�Í�É�ÙlØ�Ö�ÈjÉ�×�Ð�Ù�É�Ê�Ì¤È Í�Ð�É�Ô�ÔlÖ�Ðjå	Ë¤Ó~É�Í�È�^ Õl×�Ë¤ÙlÛ�����\,Ò\Ð�Ì¤Õ�Ó~Ù�×:Ð�Ñ
b Í4Ð=Û�ËÎÚ�Èc�^Ý÷*�(û�`��_�������  �4¡v�£¢ è{Ç�È®Ö�È�Í4Ç�È ¡¤�¦¥ ×uÉ�Ö�È$Í4ÇlÈ�Ò\Ð�Ì¤Õ�Ó~Ù
Ú�È\Ò\Í�Ð�Ö�×uÐ�Ñ�b=â

�PÈ\Í Í�ÇlÈ È �íÈ\Ò\Í�Ë Ú�È®ÙlÈ\×�× Ð�Ñ¯Í�ÇlÈ É�Ô�ÔlÖ�Ðjå	Ë¤Ó~É�Í�Ë¤Ð�Ù Ê�È ØlÈ3�lÙlÈ®Ø É�× Í4Ç�È Ó=ÈjÉ�Ùdéx× �*Õ�É�Ö�È È\Ö�Ö�Ð�Ö

�



� ^nk �^�÷*�(û ��� âjÆ�ÇlÈ\Ù�è7È2ÒjÉ�Ù�Õl×�È2Í�ÇlÈ2ÔlÖ�Ð_Ú�È®Ù�Ö�È®×�ÕlÌÎÍ�Þ /�áGÞfê 	záGÞÎê �õá�Í4ÇlÉ�ÍPÍ4ÇlÈ�ÊGÈ®×@ÍPÚ�È\Ò\Í4Ð�Ö�× ¡��&¢�¡ � ¢������ ¡ �
Í4Ð(Õl×�ÈþÉ�Ö�È~Í�ÇlÈ=ÕlÙlËÎÍ È\Ë¤Û�È®Ù�Ú�È\Ò\Í4Ð�Ö�×�É�×�×�ÐdÒ®Ë¤É�Í4È\Ø%è{ËÎÍ4Ç�Í4ÇlÈ � Ì¤É�Ö�Û�È\×�Í�È®Ë Û�È\Ù*Ú�É�Ì ÕlÈ\× Ð�Ñ7Í4ÇlÈ~Ò®Ð_Ú�É�Ö�Ë¤É�ÙlÒ\È
Ó~É�Í4Ö�ËÎå�Ð�Ñ ^�î��	� `am Þ¤÷�^ k�
��7û\÷*^nk

��Bû��öá ¢ è{ÇlÈ\Ö�È�
���Ë ×�Í�ÇlÈ~Ó~È®É�Ù ÷­ÈKå	Ô�È\Ò\Í�È®Ø û$Ú�È®ÒKÍ4Ð�Ö)Ð�Ñ
^�â .:ÕlÖ�Ë ÙlÛ
Í4ÇlÈ�Í4Ö�É�Ë ÙlË¤Ù�ÛòÔlÇlÉ�×�È�î��	�¯Ë ×)Ö�È®ÔlÌ¤É�Ò\È®Ø,Ê�Ï�Í�ÇlÈó×�É�Ó=ÔlÌ Èó×�ÒjÉ�Í�Í4È®Ö�Ó~É�Í4Ö�ËÎå�âóÆ�ÇlÈ®Ù�Í4ÇlÈ=Ñ­ÈjÉõé
Í4Õ�Ö�È®×p  �&¢   � ¢�������¢   � ÒjÉ�Ù%Ê�È~ÈjÉ�×�Ë¤ÌÎÏ%Ò®Ð�Ó=ÔlÕ�Í�È®Ø,Ñ­Ö�Ð�Ó   � ` ¡ ���÷�^ k�
��7û ¢�� ` ê ¢ � ¢������
¢ �����dË¤ÙlÒ\È
Í4Ç�È®×�È�  ��¥ ×)Û�Ë Ú�ÈóÍ�ÇlÈþÓ=Ë ÙlË¤Ó)ÕlÓ Ó~È®É�Ù	é�× �*Õ�É�Ö�È�È®Ö�Ö�Ð�Ö\îOè7ÈþÒjÉ�Ì¤Ì2Í4ÇlÈ\Ó Í4ÇlÈ2� ����� ��

�	�������������(���������������
÷ �Z�2�hûBË¤Ù�Í�Ç�É�Í�Í4Ç�È\Ï�ÊGÈ®×@Í{ÈKå	ÔlÖ�È®×�×{Í4Ç�È$Ô�Ð�Ô�ÕlÌ�ÉõÍ4Ë Ð�Ù�Ë¤Ù�Í�ÇlÈ$×�È\Ùl×�È�Ð�ÑEÌ Ë¤ÙlÈ®É�Ö�Í4Ö�É�Ùl×@Ñ­Ð�Ö�Ó É�×�È\ÚdË ØlÈ®Ù�Ò®È®Ø
Ë ÙòÖ�È®Ò®Ð�Ùl×�Í�Ö�ÕlÒKÍ4Ë Ð�Ù�Þfê�ê\áðâ
Æ�ÇlË ×BÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�ÙMî	É�Ì¤×�Ð Ò®É�Ì¤Ì È®Ø~Í4ÇlÈ ��É�Ö�Ç*ÕlÙ�È®Ù	é��HÐ��È\Ú�È�ÔlÖ�Ð�Ü@È\Ò\Í�Ë¤Ð�ÙþÉ�ÙlØóÔlÖ�Ë ÙlÒ®Ë Ô�É�Ì Ò\Ð�Ó=Ô�Ð�Ù�È®Ù�Í�É�ÙlÉ�ÌÎé

Ïd×�Ë ×=Þ 5õáðî�Ç�É�×�ÊGÈ®È®ÙòÕl×�È\Ø�Í4Ð~Ö�È\ÔlÖ�È\×�È®Ù�Í~Þfê�ê®áOÉ�Ù�ØçÖ�È\Ò®Ð�Û�ÙlË43\È
Þ�� 	õáBÞfê�/�áHÑ�É�Ò®È�Ë ÓóÉ�Û�È®×\îMÉ�ÙlØ(Ñ­Ð�Ö{ÔlÌ¤É�ÙlÙlË ÙlÛ
Í4Ç�È�Ë Ì Ì¤ÕlÓ=Ë Ù�É�Í�Ë¤Ð�Ù(Ð�ÑOÐ�Ê	Ü@È\Ò\Í4×{Ñ­Ð�Ö�Ñ­Õ�Í�ÕlÖ�È�Ö�È®Ò®Ð�Û�ÙlËÎÍ4Ë Ð�Ù(Í4É�×�ì*× ÞÎê���áãâ
ÆOÐ&ØlÈKÍ4È®Ö�Ó=Ë¤ÙlÈ ��î�Í4Ç�È�Ù*ÕlÓ)Ê�È\ÖçÐ�Ñ�Ñ­ÈjÉõÍ4ÕlÖ�È®×
Í4Ð&Õl×�È�î:èBÈ5��Ö�×@Í(Ö4É�Ùlì�Í4ÇlÈ�È®Ë Û�È®Ù�Ú�É�Ì ÕlÈ®×òÐ�Ñ��	��î

� �&¢ � � ¢������ ¢ ��� î�Ë Ù Ù�Ð�Ù	éxË ÙlÒ\Ö�ÈjÉ�×�Ë ÙlÛ�Ð�Ö�ØlÈ®Ö\â°Æ�ÇlÈ<Ö�È\×�Ë ØlÕ�É�ÌdÓ=ÈjÉ�Ùdéx× �*Õ�É�Ö�ÈBÈ\Ö�Ö�Ð�ÖHË¤Ù)Õl×�Ë ÙlÛK� �G\=Ñ­ÈjÉ�Í�ÕlÖ�È\×
Ë ×u×�Ë¤Ó=ÔlÌÎÏ
Í4ÇlÈ�×�ÕlÓ Ð�ÑOÍ4ÇlÈ�È®Ë Û�È\Ù*Ú�É�Ì ÕlÈ\×:ÙlÐ�Í�Õl×�È®ØMî � ���� ��� � � � â �	Ð~èBÈ)ÒjÉ�ÙòÒZÇlÐ	Ð�×�Èe� ×�ÕlÒZÇòÍ4Ç�É�Í�Í4Ç�È
×�Õ�Ó Ð�ÑPÍ�ÇlÈ®×�È$ÕlÙ*Õl×�È\ØòÈ\Ë¤Û�È\Ù�Ú�É�Ì¤ÕlÈ\×{Ë¤×�Ì È®×�×�Í4Ç�É�Ù�×�Ð�Ó=È ��å	È®Ø
ÔGÈ®Ö�Ò®È®Ù�Í4É�Û�È ��Ð�ÑPÍ4ÇlÈ:×�ÕlÓ Ð�ÑEÍ�ÇlÈ:È\Ù*Í�Ë¤Ö�È
×�ÈKÍjâ��	Ðuè7ÈBÌ È\Í~� ×4ÉõÍ4Ë ×�ÑöÏþ÷ � ���� ��� �!� � û#"l÷ �

������!� � û9���$�zñ�Ñ%� ` ï'&�î�ÉuÛ�ÐdÐdØ�Ö�È®ØlÕ�Ò\Í4Ë Ð�ÙWË Ù)Í�ÇlÈBÙ*ÕlÓ)Ê�È\Ö
Ð�Ñ Ñ­ÈjÉõÍ4ÕlÖ�È®×�Ë ×<Ð�Ê�ÍZÉ�Ë ÙlÈ\Ø=è{Ç�Ë¤Ì È�Ö�ÈKÍZÉ�Ë ÙlË ÙlÛ�É:Ì�É�Ö�Û�È�ÔlÖ�Ð�Ô�Ð�Ö�Í4Ë Ð�Ù�Ð�Ñ Í�ÇlÈ�Ú�É�Ö�Ë¤É�ÙlÒ\È�ÔlÖ�È\×�È®Ù�Í<Ë Ù=Í�ÇlÈ�Ð�Ö�Ë¤Û�Ë Ù�É�Ì
Ñ­ÈjÉõÍ4ÕlÖ�È�Ú�È®ÒKÍ4Ð�Ö Þ 5zá7Þ��
	�áãî	Í4ÇlÈ\Ö�È®Ê�Ï(Ì Ð�×�Ë ÙlÛ=Ú�È®Ö@Ï
Ì¤ËÎÍ�Í�Ì¤È�Ð�ÑEÍ4Ç�È®Ë Ö�Ð�Ö�Ë Û�Ë¤ÙlÉ�ÌMÔGÐ�ÔlÕlÌ¤É�Í4Ë Ð�Ù	é�ÒjÉ�Ô	Í4ÕlÖ�Ë¤ÙlÛ=ÔGÐ_èBÈ\Ö®â
tvu*w�u4t (j�	���*) ���O� z��	|��M�$(p��|��0z,+��,y �O� z��	|~�
�%È7Ò®É�ÙWÉ�Ô�ÔlÖ�Ðjå	Ë¤Ó~É�Í�È<Í�ÇlÈ<Ò®Ð_Ú�É�Ö�Ë¤É�ÙlÒ\ÈBÓ~É�Í4Ö�ËÎå-�	�òè{Ë Í�Ç)Í4Ç�È7×�É�Ó=ÔlÌ¤È7×�Ò®É�Í�Í�È®ÖEÓóÉõÍ4Ö�Ëfå-.>`0/1/2� ¢ è{ÇlÈ®Ö�È
/ ` Þ43 � 3 � ����� 365Káðî�É�ÙlØ73 � `�^ � k ^�î�Ñ­Ð�Ö98WÍ4Ö4É�Ë¤ÙlË ÙlÛ�×4É�Ó=ÔlÌ È®×\â2ñ�Ñ:8_�G\°î	É�×2Ë ×<ÍxÏdÔlË ÒjÉ�Ì ÌÎÏ�Í4ÇlÈ�ÒjÉ�×�È
è{ÇlÈ\ÙóØlÈ®É�Ì Ë¤ÙlÛ�è{ËÎÍ4Ç~É$×�Ó~É�Ì Ì�ÙdÕ�Ó ÊGÈ®Ö2Ð�ÑGÍ4Ö4É�Ë¤ÙlË ÙlÛ�×4É�Ó~Ô�Ì¤È\×<Ö�È®Ì¤É�Í4ËÎÚ�È�Í�Ð�Í�ÇlÈ{Ë¤Ó~É�Û�È�ØlË¤Ó=È\Ùl×�Ë Ð�ÙMî*èBÈ{Ò®É�Ù
��ÙlØ(Í4ÇlÈ�È\Ë¤Û�È\Ùl×�Ïd×@Í4È®ÓJÐ�ÑEÍ4ÇlÈ�×�Ó~É�Ì Ì È®Ö;82g<8�Ó~É�Í4Ö�ËÎå�/ � /)â<Æ�ÇlË¤×�Ó=ÈjÉ�Ù�×uÍ4ÇlÉ�Í=/ � /2> � ` � � > �¦¢ è{ËÎÍ4Ç
È®Ë Û�È\Ù*Ú�É�Ì ÕlÈ � � É�ÙlØÝÉ�×�×�ÐdÒ®Ë¤É�Í4È\ØÝÈ®Ë Û�È®Ù�Ú�È\Ò\Í�Ð�Ö?> � â1@2Ö�ÈKé�Ó ÕlÌÎÍ4Ë ÔlÌÎÏ	Ë ÙlÛ(Ê�ÏA/ Û�Ë Ú�È®×-/ /2�B/2> � ` � � /C> � â
Æ�ÇlÈ\Ù ¡¤� `D/2> � Ë¤×:Í�ÇlÈ�È®Ë Û�È\Ù*Ú�È®ÒKÍ4Ð�Ö�Ð�Ñ	. `E/ /2�7è{ËÎÍ4ÇÝÈ\Ë¤Û�È\Ù�Ú�É�Ì¤ÕlÈ � � ��ñ�Ñ<Í�ÇlÈ�Ù*ÕlÓ ÊGÈ®Ö�Ð�Ñ2×�É�Ó=ÔlÌ È®×
ÉjÚ�É�Ë¤Ì¤É�ÊlÌ È Ë ×�Ó=Ð�Ö�È)Í�Ç�É�ÙòÍ�ÇlÈ Ë Ó~É�Û�È)ØlË¤Ó=È\Ùl×�Ë Ð�Ùl×\îíÍ4ÇlÈ\ÙçÍ4Ç�È È®Ë Û�È\Ùl×�Ïd×�Í�È®Ó Ð�Ñ	/ /2�2ÒjÉ�Ù�ÊGÈ Ò\Ð�Ó=ÔlÕ�Í�È®Ø

�



ØlË Ö�È\Ò\Í4ÌÎÏ�â
798£7 <>=@?BA C!D�E � PRD�� L�P�� P��@V�EXP���� T@?NV�EMW@LM?ND Y
A � T [
ë�ÌÎÍ4Ç�Ð�ÕlÛ�ÇÝÍ4ÇlÈ � � � ÔlÖ�ÐõÜ@È®Ò\Í�Ë¤Ð�Ù%Ë ×$èBÈ\Ì¤Ìféx×�ÕlË Í�È®Ø,Í�Ð
Ð�Ê	Ü@È®ÒKÍ�Ö�È®Ô�Ö�È®×�È®Ù�ÍZÉõÍ4Ë Ð�ÙMîOÍ�ÇlÈ�Ñ­ÈjÉ�Í�ÕlÖ�È\×�ÔlÖ�ÐdØlÕlÒ\È®Ø
É�Ö�È�Ù�Ð�Í�Ù�È®Ò®È\×�×�É�Ö�Ë Ì Ï(Û�ÐdÐdØ(Ñ­Ð�Ö{ØlË ×�Ò\Ö�Ë Ó=Ë¤Ù�ÉõÍ4Ë ÙlÛ�É�Ó=Ð�Ù�ÛóÒ\Ì�É�×�×�È\×:ØlÈ3�lÙlÈ®Ø�Ê�Ï�Í�ÇlÈ)×�È\ÍuÐ�Ñh×�É�Ó=ÔlÌ È®×®âBÆ�ÇlÈ
� � �°×�ØlÈ\×�Ò\Ö�Ë Ê�È
×�Ð�Ó~È�Ó~ÉõÜ@Ð�Ö Ú�É�Ö�Ë¤É�Í4Ë Ð�Ùl×�Ë ÙýÍ4Ç�È�Ò®Ì¤É�×�×\î<×�ÕlÒZÇ�É�×WÍ4ÇlÐ�×�È�ØlÕ�È�Í4Ð�Ì Ë¤Û�Ç�Í�Ë¤ÙlÛÝØlË Ö�È\Ò\Í�Ë¤Ð�Ù¤6
Í4Ç�È®×�È
Ú�É�Ö�Ë¤É�Í�Ë¤Ð�Ù�×�ÓóÉjÏ�è7È®Ì Ì{Ê�È�Ë Ö�Ö�È®Ì È\Ú�É�Ù�ÍóÍ�ÐÝÇlÐ_è Í4Ç�È(Ò\Ì�É�×�×�È\×�É�Ö�È�ØlËÎÚ	Ë ØlÈ\ØMâ �OË¤Û�Õ�Ö�ÈÝê
×�ÇlÐ_è{×óÉ�Ù
ÈKå�É�Ó=ÔlÌ ÈWÐ�Ñ�ÉóÍxèBÐõéxØlË Ó=È®Ùl×�Ë¤Ð�ÙlÉ�Ì°Ò®É�×�È è{Ç�È®Ö�È)Í4ÇlÈ�� � �æÔlÖ�ÐõÜ@È®Ò\Í�Ë¤Ð�Ù�ÒjÉ�ÙlÙ�Ð�Í�×�È®Ô�É�Ö4É�Í�ÈWÒ®Ì¤É�×�×�È®×$Ë ÙçÍ4Ç�È
ÔGÐ�ÔlÕlÌ¤É�Í4Ë Ð�ÙMâ(ñxÙ,Í�ÇlË¤× ��Û�ÕlÖ�È�î°Í�ÇlÈ_�Z�2�¯Ô�Ö�Ð�Ü@È\Ò\Í4Ë Ð�ÙýÐ�Ù*Í�ÐçÍ4Ç�ÈþÔlÖ�Ë¤ÙlÒ\Ë¤ÔlÉ�Ì7Ò\Ð�Ó=Ô�Ð�ÙlÈ®Ù�Í�d � Ë × Õ�Ù�É�ÊlÌ È

1Y

2Y

X1

X2

1Z

2Z

-
---- -

-----
-- -- --

--
- ---
- - - --

---
- -
- -

-
-
--

-
-- -

-

-

-

-
-

-
-

- -
- -

- - - - - -
-

-
-

-
-

-
-

-
-

--
--

-

---
--

-

+++ ++ + +++++++++++

-
--

-
-

-

-
-

- -
-

-
-

-
- -

--
-

--

which separates
MDF value

MDF vector

MEF vector

No MEF value can
separate the two
classes

the classes

�°Ë¤Û�ÕlÖ�È=ê�â »Hmqw_r	|skoy�eh¬<cstqb�tqb*k
	���
çg*mqwj��kop4tqcswz}=��w_m7pZ|fi_eqe7exkZgdijm@ijtqcswz}��

Í4Ðó×�È\Ô�É�Ö4ÉõÍ4È)Í�ÇlÈ�ÍxèBÐ�Ð�Ê*ÚdË Ð�Õl×uÒ®Ì¤É�×�×�È®×®â�ë�ÔlÖ�Ð�Ü@È\Ò\Í�Ë¤Ð�ÙçÐ�Ù�Í4Ð�� � î�Ç�Ðzè7È\Ú�È®Ö\îMÛ�ËÎÚ�È®×�ÉóÒ\Ì¤È®É�Öu×�È®Ô�É�Ö4É�Í�Ë¤Ð�Ùíâ
Æ�ÇlË ×�Ò®Ì ÈjÉ�Ö:×�È®Ô�É�Ö4É�Í�Ë¤Ð�ÙÝË ×$ÔlÖ�Ð_ÚdË ØlÈ®Ø�Ê�ÏçÍ4Ç�È�ØlË¤×�Ò®Ö�Ë¤Ó=Ë Ù�É�Ù�ÍWÉ�Ù�É�ÌÎÏ	×�Ë¤×$Ô�Ö�ÐdÒ®È®Ø�ÕlÖ�È�â Æ�ÇlÈ�Ñ­ÈjÉõÍ4ÕlÖ�È®×$Õl×�È®Ø
Í4ÐòÈ ��È®ÒKÍ Í4Ç�Ë¤×)Ò®Ì ÈjÉ�Ö)×�È®ÔlÉ�Ö4É�Í�Ë¤Ð�Ù�É�Ö�È~ÒjÉ�Ì¤Ì È®Ø,Í�ÇlÈZ������� "#�$��%��&��'(��)	���*��),+I���������������~÷ �Z.��°×Zû�Ê�È\ÒjÉ�Õl×�È
Ë ÙòÉWÌ Ë ÙlÈjÉ�ÖBÔlÖ�Ð�Ü@È\Ò\Í�Ë¤Ð�Ù
×�È®Ùl×�È�î�Í4ÇlÈKÏ�Ð�Ô	Í4Ë ÓóÉ�Ì¤ÌÎÏ�ØlË ×�Ò\Ö�Ë Ó=Ë¤Ù�ÉõÍ4È�É�Ó=Ð�ÙlÛWÍ�ÇlÈ$Ò®Ì¤É�×�×�È®×{Ö�È\ÔlÖ�È\×�È\Ù*Í�È®ØòË¤Ù�Í4Ç�È
Í4Ö�É�Ë ÙlË¤Ù�Ûó×�È\Íjî�Ë Ù
Í4ÇlÈ�×�È\Ùl×�È�ÈKå	ÔlÌ¤É�Ë ÙlÈ®ØòÊ�È\Ì¤Ð_è�â
tvu4t u*w 
 )���� z ¡ �Xy{z*����� �*z*|��,�Xy +~z*�0}�y{z*�>z�|N�M|����M|��X���N� z��
�PÈ\Í�� ÊGÈ�ÉuÔlÖ�Ð�Ü@È\Ò\Í�Ë¤Ð�Ù�Ó~É�Í�Ö�Ëfå Í�Ç�É�ÍOÔlÖ�ÐõÜ@È®Ò\Í�×2ÉuÚ�È\Ò\Í�Ð�ÖhË Ù*Í�Ð�Í4Ç�Èi� .��ò×�ÕlÊl×�Ô�É�Ò®È�â��2È®ÒKÍ4Ð�Ö��>`��0��d
Ë ×$É�ÙlÈ\è�Ñ­È®É�Í4ÕlÖ�È Ú�È\Ò\Í�Ð�Ö:Ñ­Ö�Ð�ÓJ×4É�Ó~Ô�Ì¤È\×$Ð�Ñ��)Ò\Ì�É�×�×�È\×:è{Ë Í�Ç�Ò\Ì�É�×�×$Ó=ÈjÉ�Ù�×?
 � î � `Tê ¢ � ¢�������¢ �õâ$Æ�Ç�È®Ù
Í4Ç�È è{Ë Í�ÇlË Ù	éxÒ\Ì�É�×�×$×�Ò®É�Í�Í�È®Ö:Ó~É�Í�Ö�ËfåçË ×:ØlÈ ��ÙlÈ\Ø%É�×=Þ 5zá .�� `U��������X� ���� ��� ÷�d � k 
 � û®÷�d � k 
 � û���Ñ­Ð�ÖK\ �
×4É�Ó~Ô�Ì¤È\×�Ñ­Ö�Ð�Ó Ò®Ì¤É�×�× � â

ï



��Ð�ÖþÉ%Û�Ö4É�Ù�Ø"Ó=ÈjÉ�ÙæÚ�È®ÒKÍ4Ð�Ö6
 Ñ­Ð�ÖóÉ�Ì Ìu×�É�Ó=ÔlÌ¤È\×þÑ­Ö�Ð�Ó É�Ì¤Ì�Ò®Ì¤É�×�×�È®×\î�Í�ÇlÈ�ÊGÈ\Íxè7È®È®ÙdéxÒ®Ì¤É�×�×�×�ÒjÉõÍ�Í4È\Ö
Ó~É�Í4Ö�ËÎå�Ë¤×{ØlÈ ��ÙlÈ®ØçÉ�×C. � ` ��������K÷ 
 � k 
�û\÷ 
 � k 
�ûB�B�
ñxÙ)Ø�Ë¤×�Ò®Ö�Ë Ó=Ë¤ÙlÉ�Ù�Í�É�Ù�É�Ì Ïd×�Ë ×®îõèBÈ�èBÉ�Ù�ÍOÍ�Ð{ØlÈ\Í�È®Ö�Ó=Ë ÙlÈ2Í4ÇlÈ2ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�Ù)Ó~É�Í�Ö�Ëfå � Í�Ç�É�ÍEÓ~Éõå	Ë¤Ó=Ë�3®È\×OÍ4Ç�È

Ö4ÉõÍ4Ë Ð ØlÈKÍ��������ØlÈ\Í	�
����� �õñxÙ�Ð�Í4ÇlÈ\ÖOè7Ð�Ö�Ø�×®î�è7È�è�É�Ù�ÍhÍ�Ð:Ó~Éõå	Ë¤Ó=Ë�3®È�Í�ÇlÈ�ÊGÈ\Íxè7È®È®ÙdéxÒ®Ì¤É�×�×<×�ÒjÉ�Í�Í4È\Ö°è{ÇlË Ì¤È�Ó=Ë ÙlË¤Ó=Ë�3®Ë ÙlÛ
Í4Ç�È�è{ËÎÍ4Ç�Ë¤Ù	é�Ò®Ì¤É�×�×�×�Ò®É�Í�Í�È®Ö\â
ñ�Í�Ç�É�×$ÊGÈ®È\Ù�Ô�Ö�Ð_Ú�È\Ù"Þøïõá�Þ�� �zá°Í4Ç�É�Í�Í4ÇlË ×�Ö4É�Í�Ë¤Ð�Ë ×$Ó~Éõå	Ë¤Ó=Ë�3®È®ØÝè{ÇlÈ\Ù�Í�ÇlÈ�Ò®Ð�Ì ÕlÓ=Ù�Ú�È\Ò\Í4Ð�Ö�×�Ð�Ñ7ÔlÖ�Ð�é

Ü@È®ÒKÍ4Ë Ð�Ù�Ó~É�Í4Ö�ËÎå � É�Ö�È�Í�ÇlÈ$È®Ë Û�È\Ù*Ú�È®ÒKÍ4Ð�Ö�×�Ð�Ñ�.�
 �� . � É�×�×�ÐdÒ®Ë¤É�Í�È®Ø�è{Ë Í�Ç�Í4ÇlÈ$Ì¤É�Ö�Û�È®×@Í�È®Ë Û�È®Ù�Ú�É�Ì ÕlÈ®×\â7Æ�Ç�È®Ù
Í4Ç�È:×�Ò®É�Ì�É�Ö�Ò®Ð�Ó=ÔGÐ�ÙlÈ®Ù�Í�×�Ë¤Ù �&É�Ö�È�Ñ­ÈjÉõÍ4ÕlÖ�È:Ú�É�Ì¤ÕlÈ\×�Ð�ÑHÍ4Ç�È$Û�Ë Ú�È®Ù
×4É�Ó~Ô�Ì¤È\×{É�ÙlØ�Í4Ç�È$Ò®Ð�Ì ÕlÓ=Ù�Ú�È®ÒKÍ4Ð�Ö�×�Ð�Ñ
� É�Ö�È$Í4ÇlÈp� .��ýÑ­È®É�Í4ÕlÖ�È$Ú�È®ÒKÍ4Ð�Ö�×®â
tvu4t u4t (j�	���*) ���O� z��	|��M�$(p��|��0z,+��,y �O� z��	|~�
1BÈ\ÒjÉ�Õl×�ÈçÍ4Ç�ÈòÓ~É�Í�Ö�Ëfå . 
 �� . � ÙlÈ®È\Ø"ÙlÐ�ÍóÊGÈç×�ÏdÓ=Ó=È\Í�Ö�Ë Ò�î�Í4ÇlÈòÈ®Ë Û�È®Ù�×�Ïd×�Í�È®Ó Ò®Ð�Ó=ÔlÕ�Í4É�Í4Ë Ð�Ù"Ò\Ð�ÕlÌ Ø"ÊGÈ
ÕlÙl×@ÍZÉ�Ê�Ì¤È�â�ÆOÐþÉjÚ�Ð�Ë ØòÍ�ÇlË¤×�ÔlÖ�Ð�ÊlÌ È®Ó
îGÍ�ÇlÈ�Ñ­Ð�Ì¤Ì Ð_è{Ë¤Ù�ÛþÓ=È\Í�ÇlÐ	Ø(ØlË¤É�Û�Ð�ÙlÉ�Ì¤Ë�3®È\×uÍxè7Ðþ×@Ï	Ó=Ó=È\Í�Ö�Ë ÒWÓ~É�Í4Ö�Ë¤Ò\È®×\î
É�ÙlØ(ÔlÖ�Ð	ØlÕ�Ò®È®×�É=×�Í4É�ÊlÌ È�È\Ë¤Û�È®Ùl×@Ï	×@Í4È\ÓJÒ\Ð�Ó=ÔlÕ�Í4É�Í4Ë Ð�Ù(ÔlÖ�ÐdÒ®È\ØlÕlÖ�È�â
� Ð�Ó=ÔlÕ�Í�È��JÉ�ÙlØ��&×�ÕlÒZÇþÍ�Ç�É�Í	.��I`������ � ¢ è{ÇlÈ\Ö�È��JË ×<Ð�Ö�Í�ÇlÐ�Û�Ð�ÙlÉ�Ì É�ÙlØ�� Ë¤×<ØlË¤É�Û�Ð�Ù�É�ÌðâhÆ�Ç�È®Ù

� ����
����� � .���� �!
��� `#" �%$uÐ_è�Ò®Ð�Ó~Ô�Õ�Í4È / É�Ù�Ø<� ×�ÕlÒZÇ�Í�Ç�É�Í � ���!
���&� � . � � �!
��� ` /?�2/ � è{ÇlÈ®Ö�È
/�Ë ×{Ð�Ö�Í�ÇlÐ�Û�Ð�ÙlÉ�ÌPÉ�ÙlØ � Ë ×{ØlË¤É�Û�Ð�Ù�É�Ìðâ�Æ�ÇlÈ\Ù

. � ` � � �� /=�2/ � � �� � � ÷@ê_û
.�� ` � � �� /�"!/ � � �� � � ¢ ÷ ��û

.:È ��ÙlË ÙlÛ(' `����!
��� /)î)' Ø�Ë�É�Û�Ð�Ù�É�Ì Ë43\È®×;. � É�ÙlØ .��ÝÉ�Í�Í4Ç�È�×�É�Ó=È�Í�Ë¤Ó=È�â �dË¤ÙlÒ\È
. 
 �� ` � � 
 � � � ¢ ÷ ��û

� �*Õ�É�Í�Ë¤Ð�Ùl×�ê É�Ù�Ø �=Û�ËÎÚ�È

. 
 �� . � ` ��� 
 � � � ��� �� /=�2/ � � �� � �
` ��� 
 �� /?�2/ � � �� � �
` '7�*' 
 �

/



Æ�Ç�É�Í~Ë ×®î ' Ò®Ð�Ùl×�Ë¤×@Í4×óÐ�ÑuÍ�ÇlÈ
È®Ë Û�È®Ù�Ú�È®Ò\Í�Ð�Ö�×óÐ�Ñ=. 
 �� . � É�Ù�Ø�� Ò®Ð�Ù�ÍZÉ�Ë¤Ùl×=Í4Ç�È(È\Ë¤Û�È®Ù�Ú�É�Ì¤Õ�È®×~Ð�Ñ?. 
 �� . � â
Æ�Ç*Õl×�Õl×�Ë ÙlÛòÍ�ÇlÈ=×�ÏdÓ=Ó=È\Í4Ö�Ë¤ÒóÔlÖ�Ð�Ô�È\Ö�Í4Ë È®×�Ð�Ñ7Í4ÇlÈ=Ò\Ð�Ó=Ô�Ð�Ù�È®Ù�Í ×�ÒjÉ�Í�Í4È\Ö�Ó~É�Í�Ö�Ë Ò®È\×®îHèBÈ~Ç�ÉjÚ�ÈóÉ(Ó=ÈKÍ4ÇlÐdØ
Ñ­Ð�Ö ��Ù�ØlË¤Ù�Û~Í�ÇlÈ�È®Ë Û�È®Ùl×@Ïd×�Í4È\Ó Ð�Ñ�. 
 �� . � Í4Ç�ÉõÍ{Ë¤×{×�Í4É�ÊlÌ È�â
tvu4t u�� ���N� "���� ��y �
	
��}���z*�	|
Æ�ÇlÈ�ØlË ×�Ò\Ö�Ë Ó=Ë¤Ù�É�Ù*ÍòÉ�ÙlÉ�Ì Ïd×�Ë¤×
ÔlÖ�Ð	Ò\È®ØlÕlÖ�È�ÊlÖ�È®É�ì*×
ØlÐ_è{ÙMîuÇ�Ðzè7È\Ú�È®Ö\î�è{ÇlÈ®Ù Í4Ç�Èçè{Ë Í�ÇlË Ù	éxÒ\Ì�É�×�×
×�ÒjÉõÍ�Í4È\Ö
Ó~É�Í4Ö�ËÎå7.��(ÊGÈ®Ò\Ð�Ó=È®×BØ�È®Û�È\ÙlÈ®Ö�É�Í4È�â<Æ�Ç�Ë¤×7ÒjÉ�ÙóÇ�É�ÔlÔGÈ®Ùþè{Ç�È®ÙþÍ�ÇlÈuÙ*ÕlÓ)Ê�È\ÖBÐ�ÑM×4É�Ó=ÔlÌ È®×�Ë ×<×�Ó~É�Ì Ì¤È\Ö7Í4ÇlÉ�Ù
Í4Ç�È ØlË Ó=È®Ùl×�Ë¤Ð�ÙçÐ�ÑhÍ4Ç�È ×4É�Ó~Ô�Ì¤È�Ú�È®ÒKÍ4Ð�Ö�×®â��u×�Ë¤ÙlÛþØlË¤×�Ò®Ö�Ë¤Ó=Ë Ù�É�Ù�Í�É�Ù�É�Ì Ïd×�Ë ×�Ø�Ë¤Ö�È®Ò\Í�Ì ÏòÐ�Ù(Í4ÇlÈ�Ë¤Ó~É�Û�È®×uè{Ë Ì Ì
Û�È\ÙlÈ®Ö�É�Ì¤ÌÎÏ�Ö�È®ÙlØlÈ\Ö1.��ýÙlÐ�Ù	éxË Ù�Ú�È®Ö@Í4Ë ÊlÌ ÈóØlÕ�ÈWÍ4Ð�Í4ÇlÈ�Ç�Ë¤Û�ÇÝØlË Ó=È®Ùl×�Ë¤Ð�Ù%Ð�Ñ2Í�ÇlÈ�Ë¤Ù�ÔlÕ�Í�Ú�È\Ò\Í4Ð�Ö$Ö�È®Ì¤É�Í�Ë Ú�È=Í�Ð
Í4Ç�È�Ù*ÕlÓ)Ê�È\Ö{Ð�ÑOÍ�Ö4É�Ë ÙlË ÙlÛ~×4É�Ó=ÔlÌ È®×\â ��Ð�Ö�Èoå�É�Ó=ÔlÌ¤È�îGÉ�Ú�È®Ö@Ï
×�Ó~É�Ì ÌPË¤Ó~É�Û�È$Ð�Ñ�/ �-gh/
�Wè{ÇlÈ®Ù(Ú�È®ÒKÍ4Ð�Ö�Ë43\È®Ø
Í4Õ�Ö�Ùl×=Ë Ù*Í�Ð,É*� 	�ß�/õéxØ�Ë¤Ó=È®Ù�×�Ë Ð�Ù�É�Ì�×�É�Ó=ÔlÌ¤È�Ú�È®Ò\Í�Ð�Ö®â&Æ�ÇlÈ
Ù*ÕlÓ ÊGÈ®Ö~Ð�Ñ�Í4Ö�É�Ë¤Ù�Ë¤ÙlÛÝ×�É�Ó=ÔlÌ¤È\×þÉjÚ�É�Ë Ì�É�ÊlÌ¤È
Ë ×
Õl×�Õ�É�Ì Ì Ï
Ó)ÕlÒZÇç×�ÓóÉ�Ì¤Ì È®Ö{Í4Ç�É�Ù
Í�ÇlË ×�Ì¤É�Ö�Û�È�ØlË¤Ó=È\Ùl×�Ë Ð�ÙMâ
ÿ:ÕlÖ�Ö�È\×�Ð�Ì Õ�Í4Ë Ð�Ù
Í4Ð�Í4Ç�Ë¤×{ÔlÖ�Ð�ÊlÌ È®Ó Ë ×�Í4Ð=Ô�È\Ö�Ñ­Ð�Ö�Ó Íxè7ÐóÔ�Ö�Ð�Ü@È\Ò\Í4Ë Ð�Ùl×{Ë Ùl×�Í�ÈjÉ�Ø(Ð�ÑOÐ�ÙlÈ�â<Æ�Ç�È�Ø�Ë¤×�Ò®Ö�Ë ÓWé

Ë Ù�É�Ù�Í~É�Ù�É�ÌÎÏd×�Ë ×=ÔlÖ�Ð�Ü@È\Ò\Í�Ë¤Ð�Ù Ë ×=Ô�È\Ö�Ñ­Ð�Ö�Ó~È\Ø Ë¤Ù�Í4Ç�È�×�Ô�É�Ò\È�Ð�Ñ�Í4ÇlÈ ��É�Ö�ÇdÕ�ÙlÈ®Ù	é��PÐ �È\Ú�È(Ô�Ö�Ð�Ü@È\Ò\Í4Ë Ð�Ùä÷�Ë�âøÈ�â î
� � � ×�Ô�É�Ò\È_ûoî è{Ç�È®Ö�È$Í�ÇlÈ�ØlÈ®Û�È\ÙlÈ®Ö�É�Ò\Ï(ØlÐdÈ®×{ÙlÐ�Í{Ð	Ò\Ò®ÕlÖ\â

�,È ��Ö�×@Í�ÔlÖ�Ð�Ü@È\Ò\Í:Í�ÇlÈ�\ éxØlË Ó=È®Ùl×�Ë¤Ð�ÙlÉ�ÌhË ÓóÉ�Û�ÈW×�ÔlÉ�Ò®È�Ð�Ù�Í�Ð�Í4ÇlÈ��þé�ØlË Ó~È\Ùl×�Ë Ð�Ù�É�Ì�� � �"×�Ô�É�Ò®È�â �%È
ÒZÇlÐdÐ�×�Èe� ×�ÕlÒZÇçÍ4ÇlÉ�Í{Ñ­Ð�Ö�
)Í4Ö4É�Ë¤ÙlË ÙlÛ~×4É�Ó=ÔlÌ È®×uÑ­Ö�Ð�Ó �:Ò\Ì�É�×�×�È\×®î���� ����
�â7ñxÙòÑ�É�ÒKÍjî ËÎÍuË ×�Ë¤Ó=ÔGÐ�×�×�Ë¤ÊlÌ È
Ñ­Ð�Ö�����
�k�êu×�Ë ÙlÒ®È�Í4ÇlÈ\Ö�È�É�Ö�È�É)Ó~Éõå	Ë Ó ÕlÓ Ð�Ñ�
�kÝê:ÙlÐ�Ù	é¦3®È\Ö�Ð È\Ë¤Û�È®Ù�Ú�É�Ì¤Õ�È®×BË ÙóÍ�ÇlÈ ��É�Ö�Ç*ÕlÙlÈ\Ù	é6�PÐ��ÈKÚ�È
ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�ÙMâ21BÕ�Í�è7ÈóÑ­ÕlÖ@Í4ÇlÈ\Ö)Ò\Ð�Ùl×�Í�Ö4É�Ë Ù%Í�ÇlÈ���Ù�É�Ì2ØlË Ó=È®Ùl×�Ë¤Ð�Ù�Ð�ÑBÍ4Ç�È]� � � ×�Ô�É�Ò\ÈóÍ�ÐçÊGÈóÌ È®×�×)Í4ÇlÉ�Ù
Í4Ç�È:Ö4É�Ù�ìóÐ�Ñ*.��òË Ù�Ð�Ö�ØlÈ\ÖBÍ4Ð�Ó~É�ì�È .���Ù�Ð�Ù	éxØ�È®Û�È\ÙlÈ®Ö�É�Í4È�â<ÿ$Ù�Í�ÇlÈ:Ð�Í�ÇlÈ®ÖBÇ�É�ÙlØMî�� ÒjÉ�ÙlÙ�Ð�Í�ÊGÈ:×�Ó~É�Ì Ì¤È\Ö
Í4ÇlÉ�Ù(Í�ÇlÈ�Ù*ÕlÓ ÊGÈ®Ö�Ð�ÑOÒ®Ì¤É�×�×�È®×®î �zâ
�	Ë ÙlÒ®È:Í�ÇlÈ®Ö�È$É�Ö�È�É�Í�Ó=Ð�×@Í ��k�êuÙlÐ�Ù	é¦3®È®Ö�Ð�È®Ë Û�È®Ù�Ú�É�Ì ÕlÈ®×�Ð�Ñ*. 
 �� . � î	è7È:ÒZÇlÐdÐ�×�È?8�� ��k�êuÍ4ÐWÊGÈ�Í4Ç�È

��Ù�É�ÌOØlË Ó=È®Ùl×�Ë¤Ð�Ù�Ð�Ñ�Í4ÇlÈ�� .��æ×�ÔlÉ�Ò®È�â#�	Ðþè7ÈWÖ�È\Ì�ÉõÍ4È)Í�ÇlÈWØlË Ó=È®Ùl×�Ë¤Ð�Ùl×$Ð�Ñ�Í4Ç�È(� � �Eé�É�ÙlØçÍ�ÇlÈ-� .��Eé
×�ÔlÉ�Ò®È\×�É�×C8�� ê�� ��� ����
ik �zâ
Æ�Ç*Õl×®î{Í4ÇlÈçÙlÈ\èJÐ_Ú�È\Ö4É�Ì Ì�ØlË ×�Ò\Ö�Ë Ó=Ë¤Ù�É�Ù*Í
Ô�Ö�Ð�Ü@È\Ò\Í4Ë Ð�Ù�Ë ×�ØlÈ\Ò®Ð�Ó=ÔGÐ�×�È\Ø Ë Ù�Í4Ð,Íxè7Ð�ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�Ùl×®î{Í4Ç�È

��É�Ö�Ç*ÕlÙ�È®Ù	é��HÐ��È\Ú�È�ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�Ù
Ñ­Ð�Ì¤Ì Ð_èBÈ\ØòÊ�ÏóÍ4ÇlÈ$ØlË ×�Ò\Ö�Ë Ó=Ë¤Ù�É�Ù*ÍuÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�ÙMâ �,È$Ò®É�Ì ÌíÍ4ÇlË ×�ÙlÈKè¯ÔlÖ�Ð�Ü@È®Òoé
Í4Ë Ð�Ù
Í4ÇlÈe.:Ë ×�Ò\Ö�Ë Ó~Ë Ù�É�Ù�Í ��É�Ö�Ç*ÕlÙ�È®Ù	é��HÐ��È\Ú�È�ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�Ù�÷*.�� ��ÔlÖ�ÐõÜ@È®Ò\Í�Ë¤Ð�Ù ûKâ

ù



� ����|�z���z*�	|cw�� ����� ��y �
	
��}���z*�	|
	���
 ��"����o�	��������%��*� �{)��£�2� 
 �-� �����9"#�$��%��&��'(��)	���*��),+2�������������
� �2"@�����£�O��%����$� ��` � �*b1��^���� 
 �����#b �$��� 
 �@�	��������%��*� �{)�' ���*�&��
��&���{' � 
 �-��' �0+��j�£�O��%����R�2� 
 �
�2�!�G�£�O��%����S��)�� � �$�#� 
 � �	��������%��*� �{) ' ���*�&��
��&���{'a� 
 �#�2��� �£�O��%��#�£� � 
 �#�2"@�G�£�O��%����
tvu4t u��  �! �~�*�M|N�O� z��	|G�#" � ��� 
$��% �
Æ�ÇlÈ �òÐ�×@Í�.:Ë ×�Ò\Ö�Ë Ó=Ë¤Ù�ÉõÍ4Ë ÙlÛ ��ÈjÉõÍ4ÕlÖ�È®×~É�Ö�È
ÙlÐ�ÍóØ�Ë¤Ö�È®Ò\Í�Ì Ï�Í�Ë¤È\Ø&Í�Ð�Í�ÇlÈ(É�Êl×�Ð�Ì¤Õ	Í4È(Ë¤Ù�Í4È\Ùl×�ËÎÍxÏ Ú�É�Ì¤Õ�È®×=Ð�Ñ
Í4Ç�È(Ë ÙlÔlÕ	Í=Ë¤Ó~É�Û�È\×®â �°Ë Û�ÕlÖ�È���×�ÇlÐ_è{×~ÉÝ×�È\Í~Ð�Ñ@� � ��É�ÙlØ � .��¯Ñ­ÈjÉ�Í�ÕlÖ�È\×~Ð�Ê�ÍZÉ�Ë ÙlÈ\Ø Ñ­Ö�Ð�Ó É�Ì¤É�Ö�Û�È
Í4Ö�É�Ë ÙlË¤Ù�Ûó×�È\Í�Ð�ÑOÇdÕ�ÓóÉ�ÙòÑ�É�Ò\È®×®â<ë�×{Ò®É�ÙòÊGÈ�×�È\È®ÙòÑ­Ö�Ð�Ó Í�ÇlÈ���Û�ÕlÖ�È�îlÍ4Ç�È�Ñ­È®É�Í4Õ�Ö�È®×�È®Ù�ÒjÉ�Ôl×�ÕlÌ¤É�Í4È\Ø�Ë¤Ù
Í4Ç�È

� � � ê �Z�2� � � � � � �Z�2� � � .���ê � .�� � � .�� � � .�� �

�°Ë Û�ÕlÖ�È1�	â'& eqi_y�g	|sk�w_� 	���
 i_}*n 	)( 
 �_kop4txw_m@e txmqkoijtxkon,i_e)cfy)ij�_koeZ��a2b�k 	 � 
 �_kop4txw_m@e)e@b�wK¬ tqb�k
txko}*n�ko}dp4�uw_��tqb�k�g*m@cf}dpZcsgdi_|�p4wzy�glwz}�ko}�tqeMtxw�pZijg*tqv�m@k2y�i®��w_mP�®ijm@cfijtqcswz}deEcf}$tqb�k�txm�i_cf}*cf}���exkZtZ³�eqv*p�b$i_eH|fcs�zbõtqcf}*�
n*csmqkop4tqcswz} �~a2b�k 	*( 
 �_kop4txw_m�e�e@b�wK¬ tqb�k)ijr	cf|fcst��(w_��tqb*k 	)( 
Me�txw�n*cfeqp4wzv*}�t�tqb�wzeqk��§i_p4txw_m@e:v*}�mqko|fijtxkonòtxw
pZ|fi_eqeqc,+�pZijtqcswz}���a2b*k=txm@i_cf}*cf}��çcfy�ij�_koe v*exkon�txw(g*mqw�n*v*p4k~tqb�koexk~�_kop4txw_m�e ijm@kóp4wzv�mqtxkoeq��w_��tqb�k~��koc.-oy)i_}*}
/ }*extqcstqv�txk_�

� .��ÝÚ�È®ÒKÍ4Ð�Ö�×�×�Ç�Ðzè Ø�Ë¤Ö�È®Ò\Í�Ë¤Ð�Ù�É�ÌGÈ®ØlÛ�È\×BÑ­Ð�ÕlÙ�ØþË ÙþÍ4ÇlÈ�Í4Ö�É�Ë¤Ù�Ë¤ÙlÛ)×�ÈKÍ�É�ÙlØþÇ�ÉjÚ�È�Ø�Ë¤×�ÒjÉ�Ö�ØlÈ®Ø�Í�ÇlÈ�Ë Ó~É�Û�Ë ÙlÛ
É�Ö@Í4ËÎÑ�É�Ò\Í�×®î�×�Õ�ÒZÇ�É�×{Ì Ë¤Û�Ç�Í�Ë¤ÙlÛ=ØlË Ö�È\Ò\Í�Ë¤Ð�Ùíî Í�Ð~É~Ì¤É�Ö�Û�È$ÈKådÍ4È\Ù*Í®â
tvu4t u10 ���N�A(j� )��
���,y{z�|324 �5���}�� �#"i� �N� 
6��% ��)37��
�~�M}��<)��0z*|82 � �N� ����� ��y �
	 ��}�� z��	|
ÆEÐç×�Ç�ÐzèTÇlÐ_è Í�ÇlÈ_� .�� ×�ÕlÊ�×�Ô�É�Ò\È�È ��È®ÒKÍ4ËÎÚ�È\Ì Ï,ØlË¤×�Ò®Ð�Õ�Ù*Í�× Ñ�É�ÒKÍ4Ð�Ö�× ÕlÙlÖ�È®Ì¤É�Í4È\Ø,Í4ÐòÒ®Ì¤É�×�×�Ë �lÒjÉ�Í�Ë¤Ð�Ùíî2É�Ù
ÈKå	ÔGÈ®Ö�Ë¤Ó=È®Ù�Í2èBÉ�×�Ô�È\Ö�Ñ­Ð�Ö�Ó=È®ØWÍ4Ð�Ð�Ê�ÍZÉ�Ë¤ÙWÍ�ÇlÈi� � ��É�ÙlØWÍ�ÇlÈi� .��(Ú�È®ÒKÍ4Ð�Ö�×hÑ­Ð�Ö�É�Ò\Ð�Ì Ì¤È\Ò\Í4Ë Ð�Ù=Ð�Ñ�Í�Ö4É�Ë ÙlË ÙlÛ
Ë ÓóÉ�Û�È®×\â��°Ë Û�ÕlÖ�È��þ×�Ç�Ðzè{×$×�É�Ó=ÔlÌ È®×$Ð�ÑhÍ�ÇlÈWØ�ÉõÍZÉþË ÙçÍ4Ç�ÈW×�Ô�É�Ò®ÈWÐ�Ñ�Í�ÇlÈ ÊGÈ®×@Í~÷�Ë ÙçÍ�È®Ö�Ó=×:Ð�Ñ�Í4ÇlÈWÌ¤É�Ö�Û�È®×@Í
È®Ë Û�È\Ù*Ú�É�Ì ÕlÈ\×ZûOÍxè7Ðe� � �°×hÉ�Ù�Ø � .��°×OÑ­Ð�ÖEÍ�ÇlÈBÈoå�ÔGÈ®Ö�Ë¤Ó=È\Ù*Í®â2� Ö�Ð�Ó �°Ë Û�ÕlÖ�È ��î�Ë Í°Ë¤×hÒ\Ì¤È®É�ÖOÍ�Ç�É�ÍOÍ4ÇlÈ9� .��

×�Õ�Êl×�Ô�É�Ò®È�Ç�É�×{ÉW×�Ë Û�ÙlË���Ò®É�Ù�Í4ÌÎÏ
ÇlË¤Û�ÇlÈ®Ö�Ò®É�Ô�É�ÊlË Ì Ë ÍxÏ�Í�Ç�É�Ù�Í4Ç�Èe� � � ×�ÕlÊl×�Ô�É�Ò®È�Í4Ð�Ò\Ð�Ö�Ö�È®ÒKÍ4ÌÎÏ�Ò®Ì¤É�×�×�Ë ÑöÏ�É�Ù
Ë ÙlÔlÕ�Í�Ë¤Ó~É�Û�È�Í4ÇlÉ�Í�Ë ×�Ò\Ð�Ùl×�Ë¤ØlÈ\Ö4É�Ê�Ì ÏòØlË �íÈ\Ö�È®Ù�Í:Ñ­Ö�Ð�Ó Í4Ç�Ð�×�È)Õl×�È\Ø�Ë¤ÙòÍ4Ö4É�Ë¤ÙlË ÙlÛlî ÊGÈ®Ò®É�Õl×�È Ò®Ì¤É�×�×�È®×:Ë ÙçÍ4Ç�È
� .���×�Õ�Êl×�Ô�É�Ò®È ÇlÉ_Ú�È)Ì¤É�Ö�Û�È®Ö�ÊGÈ\Íxè7È®È\Ù	éxÒ\Ì�É�×�×�ØlË ×�Í4É�ÙlÒ\È É�Ù�Øò×�ÓóÉ�Ì¤Ì È®Ö�è{ËÎÍ4ÇlË Ù	éxÒ\Ì�É�×�×�×�ÒjÉ�Í�Í4È\Ö®â
Æ�ÇlÐ�ÕlÛ�Ç�Í4ÇlÈuÇdÕ�ÓóÉ�Ù�Ð�Ô�È\Ö4É�Í�Ð�ÖBÓ~ÉjÏóÉ�×�×�Ë¤Û�Ù
É ×�È\ÓóÉ�Ù*Í�Ë¤Ò ��Ò®Ì Ð�×�È\ÙlÈ®×�× �~Ó=ÈjÉ�×�ÕlÖ�È�Í�ÐWÔ�É�Ö@Í4Ë Ò®ÕlÌ¤É�Ö7×�È\Í�×

Ð�ÑPÒ\Ì�É�×�×�È\×�÷�È�âúÛ�â¤î	É)ÊlÕ�×7Ë ×BÒ\Ì¤Ð�×�È®Ö<Í4ÐWÉ�ÒjÉ�Ö2Í4ÇlÉ�Ù�É�Ñ�É�Ò®ÈjûKî*Í4ÇlÈ�Ì¤Ë ÙlÈ®É�ÖBØlË ×�Ò\Ö�Ë Ó=Ë¤Ù�É�Ù*Í�É�Ù�É�ÌÎÏd×�Ë ×BÔlÖ�Ð	Ò\È®ØlÕlÖ�È

5



-4000

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

6000

-6000 -4000 -2000 0 2000 4000 6000

M
E

F 
2

MEF 1

Cars
Chair

Computer mice
Digits

Human faces
Human bodies

-4000

-3000

-2000

-1000

0

1000

2000

3000

-3000 -2000 -1000 0 1000 2000 3000 4000 5000

M
D

F 
2

MDF 1

Cars
Chair

Computer mice
Digits

Human faces
Human bodies

÷ðÉ�ûi� � ��×�ÔlÉ�Ò®È ÷�Ê�û � .���×�Ô�É�Ò\È
�°Ë Û�ÕlÖ�È ��â (Bcfeqtxm@csrdv�tqcswz}:w_�lexwzy�kheqi_y�gd|skoeMv*eqcf}���tqb�k�rlkoextít�¬°w{��koijtqv�mqkoePcf}:tqb�k�	 � 
�i_}*n:tqb�k�	)( 
�exg	i_p4koeZ�
/ }ótqb*k 	)( 
,e@v�rdexgdi_p4k_³�w_r���kop4tqe�w_�Htqb�k$eqi_y�kupZ|fi_eqe�ijmqk�pZ|fvdextxkZmqkon�y:v*p@bþy�w_m@kutqcs�zb�tq|s�ótqbdi_}þcf}þtqb�k�	 � 

exgdi_p4k_�

ØlÐdÈ®×�ÙlÐ�Í�ÍZÉ�ì�ÈóÍ�ÇlË¤×�Ë Ù*Í�Ð�É�Ò\Ò®Ð�Õ�Ù*Í®â�Æ�ÇlÈþØ�Ë¤×@ÍZÉ�ÙlÒ\ÈþÊGÈ\Íxè7È®È\Ù�Ò®Ì Õl×�Í�È®Ö�× Ð�Ñ�ÔGÐ�Ë Ù*Í�×)Ë Ù �OË¤Û�Õ�Ö�È �òË ×)ÙlÐ�Í
Ë Ù*Í�È®ÙlØ�È®Ø Í4Ð�ÔlÖ�Ð�ÔGÐ�Ö�Í�Ë¤Ð�ÙlÉ�Ì¤ÌÎÏ%ÒjÉ�Ö�Ö�Ï,É�Ù�ÏýÓ=ÈjÉ�Ù�Ë¤ÙlÛ�Ñ­Ð�ÖW×�È\ÓóÉ�Ù*Í�Ë¤Ò�Ò\Ì¤Ð�×�È®Ù�È®×�×~Ð�Ñ{Ò\Ì�É�×�×�È\×®â,Æ�Ç�È�Ì¤Ë ÙlÈjÉ�Ö
ØlË ×�Ò\Ö�Ë Ó~Ë Ù�É�Ù�Í�É�Ù�É�ÌÎÏd×�Ë ×uÔ�Ö�ÐdÒ®È®Ø�ÕlÖ�È�Ó=È®Ö�È®ÌÎÏ�Í4Ö�Ë È®×�Í�Ð~×�È®Ô�É�Ö4É�Í�È�È®É�ÒZÇ(Ò®Ì¤É�×�×�Ñ­Ö�Ð�Ó Í4Ç�È�Ð�Í4ÇlÈ\Ö�×�É�×�è7È®Ì ÌOÉ�×
ÔGÐ�×�×�Ë¤ÊlÌ È�â
798�� � �nV��!? A V�E���=fP����
Æ�ÇlÈ�×�È\Í
Ð�Ñp�òÐ�×�ÍI�°å	ÔlÖ�È\×�×�ËÎÚ�È ��ÈjÉ�Í�ÕlÖ�È\×�É�ÙlØ��òÐ�×�ÍI.:Ë ×�Ò®Ö�Ë¤Ó=Ë Ù�É�Í�Ë¤ÙlÛ ��ÈjÉõÍ4ÕlÖ�È®×�É�Ö�È�Û�È®Ù�È®Ö4ÉõÍ4È®Ø"Ñ­Ð�Ö
ÈjÉ�ÒZÇ�Ë Ó~É�Û�È�Ë Ù�Í4ÇlÈ Í�Ö4É�Ë ÙlË ÙlÛ
×�ÈKÍ�É�ÙlØ�×�Í�Ð�Ö�È\ØÝË¤Ù�Í4Ç�È�Ö�È®Ò\Ð�Û�ÙlËÎÍ4Ë Ð�ÙÝÓ=Ð	Ø�ÕlÌ¤È�â � Ç�È®Ù%É�Ù�Ë¤Ó~É�Û�È �dÕ�È®Ö�Ï
Ë ×~Ô�Ö�È®×�È®Ù�Í4È\ØæÍ4Ð�Í�ÇlÈ
Ö�È®Ò\Ð�Û�ÙlËÎÍ4Ë Ð�Ù&Ó=Ð	ØlÕ�Ì¤È�îBËÎÍ=Ë¤×=ÔlÖ�Ð�Ü@È®ÒKÍ4È®Ø&Í4Ð�Í4Ç�È®×�È(×4É�Ó~È
×�ÕlÊl×�ÔlÉ�Ò®È\×®âæë ×�Ë¤Ó=ÔlÌ È
��ÕlÒ®Ì Ë ØlÈjÉ�Ù�Ø�Ë¤×@ÍZÉ�ÙlÒ\ÈWË ÙçÍ4ÇlË ×uÑ­È®É�Í4Õ�Ö�È ×�Ô�É�Ò\È Ë ×�Ò®Ð�Ó~Ô�Õ�Í4È\Ø�Í4Ð �lÙlØ�ÉóÍ�ÇlÈ ×�È\Í:Ð�Ñ 8(ÙlÈ®É�Ö�È\×�Í$Ù�È®Ë Û�Ç*Ê�Ð�Ö�×
Ñ­Ð�Ö2Ö�ÈKÍ4Ö�Ë¤ÈKÚ�É�Ìðâ�ñ�Í7Ç�É�×<Ê�È\È®Ùó×�ÇlÐ_è{ÙþÍ�Ç�É�Í<Í4ÇlÈ�ÔlÖ�Ð�Ê�É�ÊlË Ì¤ËÎÍxÏ=Ð�ÑPÈ\Ö�Ö�Ð�Ö�Ñ­Ð�Ö�Í4ÇlË ×BÙlÈ®É�Ö�È\×�Í7ÙlÈ®Ë Û�Ç*ÊGÐ�Ö7Ø�È®Ò®Ë ×�Ë Ð�Ù
Ö�Õ�Ì¤È�Ë¤×<ÊGÐ�ÕlÙlØlÈ\Ø�É�ÊGÐ_Ú�È�Ê�Ï�Íxè{Ë¤Ò\ÈuÍ4Ç�ÈK1�ÉjÏ�È®×BÔ�Ö�Ð�Ê�É�ÊlË¤Ì ËÎÍxÏ=Ð�ÑMÈ\Ö�Ö�Ð�Ö�Þ ��áGËÎÑíè7ÈuÇ�ÉjÚ�È:É�Ù~Ë¤Ù ��ÙlËÎÍ4È�Ù*ÕlÓ)Ê�È\Ö
Ð�Ñ2×�É�Ó=ÔlÌ¤È\×®â�Æ�ÇlË ×:×�Ë Ó=ÔlÌ¤È�Ó=È®É�×�ÕlÖ�È�Ð�Ñ<×�Ë Ó=Ë¤Ì¤É�Ö�ËÎÍxÏ�Ë ×:Õl×�È®ØÝÊGÈ®ÒjÉ�Õl×�È�ËÎÍ:ØlÐdÈ®×$Ù�Ð�Í:Ö�È��*ÕlË Ö�È�È®×@Í4Ë Ó~É�Í4Ë Ð�Ù
Ð�ÑEÍ4ÇlÈ�ØlË ×�Í�Ö�Ë ÊlÕ�Í�Ë¤Ð�Ù(Ñ­ÕlÙlÒKÍ4Ë Ð�ÙMîlè{ÇlË ÒZÇçË ×{Ë¤Ó=ÔlÖ�É�Ò\Í�Ë¤Ò®É�ÌPÑ­Ð�Ö�Ð�ÕlÖ�ÇlË Û�Ç(ØlË Ó~È\Ùl×�Ë Ð�Ù�É�ÌE×�Ô�É�Ò\È�â

� �$-�+hÃ*'\¿,+

ñxÙ Í�ÇlË¤×°×�È®ÒKÍ4Ë Ð�ÙMî�è7È�ØlÈ\Ó~Ð�Ùl×�Í�Ö4É�Í�È�Í4ÇlÈBÉ�ÊlË Ì¤ËÎÍxÏ Ð�Ñ�Í4ÇlÈ9� .��ç×�ÔlÉ�Ò®ÈBÍ�Ð�Í4Ð�Ì¤È\Ö4É�Í�È7è{ËÎÍ4ÇlË Ù	éxÒ\Ì�É�×�×hÚ�É�Ö�Ë¤É�Í�Ë¤Ð�Ù�×
É�ÙlØ
Í4Ð=ØlË ×�Ò\Ð�ÕlÙ�Íu×�ÕlÒZÇòË¤Ó~É�Û�Ë ÙlÛ~É�Ö@Í4ËÎÑ�É�Ò\Í�×uÉ�×�Ì Ë Û�Ç�Í4Ë ÙlÛóØ�Ë¤Ö�È®Ò\Í�Ë¤Ð�ÙMâ

ß



0.5

0.6

0.7

0.8

0.9

1

1.1

6 8 10 12 14 16 18
T

op
 r

es
po

ns
e 

is
 c

or
re

ct

Number of features used

MDF feature space
MEF feature space

�°Ë Û�ÕlÖ�È��lâ a<b�k�g�kZm@�¤w_m@y)i_}*p4k�w_��tqb*k�ex��extxkoy���w_m<n*c��lkZmqko}õt7}�v*y�rlkZm@e°w_� 	���
�i_}*n 	)( 
���koijtqv�mqkoeo³*mqkoexglkop��
tqcs�_ko|s�_�{a2b�k�}�vdyurlkZm2w_�E�¤koijtqv�m@koe7��mqwzy�tqb�k:eqv�rdexg	i_p4kuv*exkonó¬hi_e7�jijm@cskonótxw�eqb�wK¬"b�w\¬ætqb*k 	)( 
%eqv*rdexgdi_p4k
wzv�txglkZmq��w_m@y�e<tqb�k�	���
%eqv*rdexgdi_p4k_� ����� w_�Htqb�k:�jijm@cfi_}*p4k:��w_mBtqb*k�	)( 
%e@v�rdexgdi_p4k�¬hi_eBijtxtqi_cf}*kon�¬<b�ko}�� �
��koijtqv�mqkoe°¬OkZm@kBv*eqkon�� ����� w_� �jijm@cfi_}*p4k���w_mOtqb*k 	 � 
òeqv�rdexg	i_p4kBn*cfn)}�w_t°w�pZpZv�m�v*}�tqcf|
	�����koijtqv�mqkoe°¬°kZmqkBvdexkon��
� eqcf}�� ����� w_��tqb�k 	���
��®ijm�cfi_}*p4k<mqkoe@v*|stxkon)cf})i_}�
 ��� mqkop4w_�z}*cstqcswz} m@ijtxk_³�i_}*n�tqb*ijtEm@ijtxkB¬hi_eO}�w_t°cfy�g*m@wK�_kon
v*eqcf}*��y�w_mqk���koijtqv�mqkoeZ�

� 8;: � ��C �nJ@V�L�PRDOC����s?vE���?N?��qEX=@? A F T V ���qEM=@?�A � T��&?�V�EXW@LM?cDOJ@V�� ?ND
ÆEÐòØlÈ\Ó=Ð�Ùl×�Í�Ö4É�Í�È~Í�ÇlÈ=×�ÕlÔGÈ®Ö�Ë¤Ð�Ö�ËÎÍxÏÝÐ�ÑBÍ�ÇlÈ � .���×�Ô�É�Ò\ÈóÐ_Ú�È®Ö�Í4ÇlÈ � � � ×�Ô�É�Ò\È�îEèBÈ~ØlÈ®×�Ë¤Û�ÙlÈ®Ø,É�Ù%Èoå*é
ÔGÈ®Ö�Ë Ó=È®Ù�Í�Í4Ð~Ò®Ð�Ó=Ô�É�Ö�È$Í4ÇlÈ�ÔGÈ®Ö�Ñ­Ð�Ö�Ó~É�ÙlÒ\È)Ð�ÑEÍ4Ç�È�×@Ïd×�Í4È\Ó Õl×�Ë ÙlÛ=Í4ÇlÈp� � ��×�Ô�É�Ò\È)É�Ì¤Ð�Ù�È�Ú�È®Ö�×�Õl×uÕl×�Ë ÙlÛ
Í4Ç�È �Z.���×�Ô�É�Ò\È�â�Æ�ÇlÈ(Ù*ÕlÓ ÊGÈ®Ö=Ð�Ñ�Ñ­ÈjÉ�Í�ÕlÖ�È\×�Ñ­Ö�Ð�Ó È®É�ÒZÇ&×�ÕlÊl×�Ô�É�Ò\È(èBÉ�×�Ú�É�Ö�Ë È®Ø Í4ÐÝ×�Ç�Ðzè ÇlÐ_è Í4Ç�È
×�Ïd×@Í4È®Ó ÔGÈ®Ö@Ñ­Ð�Ö�Ó=È\ØMâ �°Ë Û�ÕlÖ�È ��×�ÇlÐ_è{×<Í�ÇlÈ{Ò®Ð�Ö�Ö�È®ÒKÍ2Ö�È\Ò®Ð�Û�Ù�Ë Í�Ë¤Ð�Ù~Ö4ÉõÍ4È®×�Ñ­Ð�ÖhÍ�ÇlÈ�×�Ïd×@Í4È®Ó Õl×�Ë¤Ù�Û�Í�ÇlÈ®×�È{Íxè7Ð
×�Õ�Êl×�Ô�É�Ò®È®×\âBÆ�ÇlÈ$Ë Ó~É�Û�È\×�Ñ­Ð�ÖBÍ4Ç�Ë¤×�Èoå�ÔGÈ®Ö�Ë¤Ó=È\Ù*ÍuÒjÉ�Ó~È:Ñ­Ö�Ð�Ó Í4ÇlÈ �%È®Ë�3®Ó~É�ÙlÙ(ñxÙl×@Í4ËÎÍ4Õ�Í�È�É�ÙlØ
Ò®Ð�Ù�Í4É�Ë¤Ù�È®Ø
è7È®Ì ÌÎéãÑ­Ö4É�Ó=È®ØýÑ�É�Ò®È®×�è{Ë Í�Ç�ØlË �íÈ\Ö�È®Ù�Í�Èoå	ÔlÖ�È\×�×�Ë Ð�Ùl×WÍ4É�ì�È\Ù�ÕlÙlØlÈ\ÖWØlË �íÈ\Ö�È\Ù*ÍWÌ¤Ë Û�Ç�Í4Ë ÙlÛ�Ò\Ð�ÙlØlËÎÍ4Ë Ð�Ùl×\â �2É�ÒZÇ
Ë ÙlØlËÎÚ	Ë ØlÕ�É�Ì�Ë ÙWÍ4ÇlÈ7×�È\ÍhÐ�Ñ Ë¤Ó~É�Û�È®×hÕl×�È®Ø�Ç�É�Ø ÍxèBÐ$Èoå	ÔlÖ�È\×�×�Ë Ð�Ùl×
6	È®É�ÒZÇ�ÈKå	ÔlÖ�È®×�×�Ë Ð�ÙóË Ó~É�Û�È<è�É�×OÍZÉ�ì�È®ÙWè{ËÎÍ4Ç
Í4Ç�Ö�È®È=ØlË ��È®Ö�È\Ù�Í)Ì Ë Û�Ç�Í4Ë ÙlÛòÒ\Ð�ÙlØlËÎÍ4Ë Ð�Ùl×\â�ë�ÙÝÈKå�É�Ó=ÔlÌ È~Ð�Ñ2Í4ÇlÈ=ÔGÐ	Ð�ÌOÐ�ÑBÉ_Ú�É�Ë Ì¤É�ÊlÌ È~Ë Ó~É�Û�È\×:Ñ­Ð�Ö�É�×4É�Ó=ÔlÌ È
Ë ÙlØlËÎÚ	Ë ØlÕ�É�Ì�Ë¤×�Û�ËÎÚ�È\Ù%Ë Ù �°Ë¤Û�ÕlÖ�È~ï	â)Æ�ÇlË ×)×�È\Í�Ð�Ñ7Ë¤Ó~É�Û�È®×$×�È\È®Ó=È®Ø%Ô�É�Ö@Í4Ë Ò®ÕlÌ¤É�Ö�ÌÎÏ�×�ÕlË Í�È®ØÝÍ4Ð�Í4È\×�Í�Ë¤ÙlÛ
Í4Ç�È
É�ÊlË Ì Ë ÍxÏ~Ð�ÑMÍ�ÇlÈf�Z.��%×�ÔlÉ�Ò®È�Í�Ð ØlË ×�Ò\Ð�ÕlÙ�Í�Ñ�É�ÒKÍ4Ð�Ö�×BÕlÙ�Ö�È®Ì¤É�Í�È®ØþÍ�Ð Ò®Ì¤É�×�×�Ë���ÒjÉ�Í�Ë¤Ð�Ù(Ö�È®×�Ë¤ØlË ÙlÛWË Ù�Ì¤É�ÊGÈ®Ì È®Ø�Ë ÓWé
É�Û�È�×4É�Ó~Ô�Ì¤È\×�÷�×�ÕlÒZÇÝÉ�×�Ì¤Ë Û�Ç�Í4Ë ÙlÛóØlË¤Ö�È®ÒKÍ4Ë Ð�Ù û�6GÍ4Ç*Õl×uË ÍuÐ�Õ�Í�Ô�È\Ö�Ñ­Ð�Ö�Ó~×K� � �æ×�Ô�É�Ò®È)Ë¤ÙòÖ�È\Ò®Ð�Û�Ù�Ë Í�Ë¤Ð�Ùíâ�Æ�ÇlÈ
� � � ×�Ô�É�Ò®ÈóÇ�É�× ÉòØlË ×�Í4É�ÙlÒ®ÈþÓ~ÈKÍ4Ö�Ë¤Ò~Í4Ç�É�Í É�Í�Í4È®Ó=Ô�Í�× Í4ÐòÔlÖ�È\×�È\Ö�Ú�ÈóÍ4ÇlÈ��2Õ�Ò®Ì Ë¤ØlÈ®É�Ù�ØlË ×�Í4É�ÙlÒ®ÈþÓ~ÈKÍ4Ö�Ë¤Ò�â
Æ�ÇlË ×:Ó=È\Í�Ö�Ë ÒWË¤×�ÙlÐ�Í�Í�ÕlÙlÈ\Ø�Í4Ð�É�Ù*ÏòÔ�É�Ö@Í4Ë Ò®ÕlÌ¤É�ÖuÌ�É�ÊGÈ®Ì Ë ÙlÛ�×�ÒZÇlÈ\Ó=È�â$Æ�ÇlÈ-�Z.���×�ÔlÉ�Ò®ÈWË ×�Í�ÕlÙlÈ®Ø�Í�ÐþÍ4Ç�È
Ì¤É�Ê�È\Ì¤Ë ÙlÛ�×�ÒZÇlÈ®Ó=È
Û�ËÎÚ�È®Ù Ê�Ï,Í�ÇlÈ�Õl×�È®Ö\â,ÿ�Ñ�Ò®Ð�ÕlÖ�×�È�îhÍ4Ç�Ë¤×�Ì¤É�ÊGÈ®Ì Ë¤ÙlÛ�×�ÒZÇlÈ®Ó=È
Ó~ÉjÏýÙlÐ�Í Ê�ÈþÛ�Ð	ÐdØ,Ñ­Ð�Ö É

ê 	



g �j³ k � �j³àcf| � g �j³ k � �j³àcf|�� g �j³ k � �j³àcf| 	 g �j³ k � ��³àcf| � g �j³ k � ��³àcf|�� g �j³ k � ��³àcf| 	
�°Ë Û�ÕlÖ�Èçïdâ & e@i_y�gd|skWw_�Btqb�k=��koc.-oy�i_}d} / }dextqcstqv�txk��§i_p4k~n*ijtqi���a2b*k��¤mqwz}�tqi_|�cfy�ij�_koe��¤w_m)i_}Ýcf}*n*cs��cfn*v*i_|
p4wz}�tqi_cf}~tð¬Ow k � gdmqkoeqeqcswz}*e �*�¤w_m7koi_p@bók � gdmqkoeqeqcswz}�³	i�exkZt2w_�Ptqb*mqkZk�cfy�ij�_koe<¬<cstqb~ndc���kZm@cf}*��|fcs�zbõtqcf}*�)p4wz}*n*cstqcswz}de��w_m@y�ehtqb�k{eqkZt2w_�Pcfy�ij�_koe2iK�®i_cf|fijrd|sk���w_m<i_}=cf}*n*cs��cfn*v*i_|§�

ØlË �íÈ\Ö�È\Ù*Í:Ì�É�ÊGÈ®Ì Ë ÙlÛ�×�ÒZÇlÈ\Ó=È�â�Æ�ÇlË ×:ÈKå	ÔGÈ®Ö�Ë Ó=È®Ù�Í�×�ÇlÐ_è7È®Ø�É�Ù�Ë Ó=ÔlÖ�Ð_Ú�È®ØÝÔ�È\Ö�Ñ­Ð�Ö�Ó~É�ÙlÒ®È)è{Ë Í�Ç�Í4ÇlÈ�� .��

×�ÔlÉ�Ò®È�î	ØlÕ�È�Ë Ù~Ì�É�Ö�Û�È{Ô�É�Ö@Í<Í�Ð$Í4ÇlÈ�Ñ�É�ÒKÍ<Í�Ç�É�Í�Ñ­Ð�Ö�Í�ÇlÈ{Ì�É�ÊGÈ®Ì Ë ÙlÛ)×�ÒZÇlÈ®Ó=ÈuÒZÇlÐ�×�È\ÙóÑ­Ð�Ö�Í�ÇlË¤×2Èoå�ÔGÈ®Ö�Ë¤Ó=È\Ù*Í®î	è7È
Ç�É�Ø=È\ÙlÐ�ÕlÛ�Ç=Í4Ö�É�Ë ÙlË¤Ù�Û�Ë Ó~É�Û�È\×2è{ËÎÍ4Ç~×�Õ	ôóÒ\Ë¤È\Ù�Í7è{ËÎÍ4ÇlË Ù	é�Ò®Ì¤É�×�×2Ú�É�Ö�Ë¤É�Í4Ë Ð�ÙMâ � Ë Í�Ç~Ñ­ÈKèBÈ\Ö�Í4Ö4É�Ë¤ÙlË ÙlÛ�Ë ÓóÉ�Û�È®×\î
Ð�ÖWÍ�Ö4É�Ë ÙlË ÙlÛ%Ë Ó~É�Û�È\×=Í�Ç�É�Í~ØlÐÝÙlÐ�Í~×�Õ�ô~Ò®Ë È®Ù�Í4ÌÎÏ&ÒjÉ�Ô�Í�ÕlÖ�È
Í4Ç�È(Ø�È®×�Ë Ö�È\Ø�Ú�É�Ö�Ë�É�Í�Ë¤Ð�Ùl×®î2Í4ÇlÈ
ÔGÈ®Ö@Ñ­Ð�Ö�Ó~É�ÙlÒ\È
ØlË �íÈ\Ö�È\ÙlÒ®ÈòÊ�ÈKÍxèBÈ\È®ÙæÍ�ÇlÈ �Z�2��É�ÙlØ Í4Ç�È � .���×�Ô�É�Ò®È\×óè{Ë Ì¤Ì{ÊGÈ
×�Ó~É�Ì Ì¤È\Ö®â ��Ð�ÖWÍ�ÇlË ×óÈoå�ÔGÈ®Ö�Ë¤Ó=È\Ù*Í®î{É
ØlË ×�Ü@Ð�Ë Ù�Í{Í4È®×@Í{×�ÈKÍ�èBÉ�×{Õ�Í�Ë¤Ì Ë43\È®ØMâ2Æ�ÇlË ×{Í4È®×@Í{×�ÈKÍ�èBÉ�×�Ñ­Ð�Ö�Ó~È\Ø
Ê*Ï�Ö4É�ÙlØ�Ð�Ó=Ì ÏþÒZÇlÐ	Ð�×�Ë ÙlÛóÐ�ÙlÈ$Ë¤Ó~É�Û�È:Ñ­Ö�Ð�Ó
Í4Ç�È~×�È\Í)Ð�Ñ�Ë Ó~É�Û�È\× ÉjÚ�É�Ë Ì�É�Ê�Ì¤È�Ñ­Ð�Ö�ÈjÉ�ÒZÇ,Ë ÙlØlËÎÚ	Ë ØlÕ�É�ÌðâóÆ�ÇlÈ®Ö�È\Ñ­Ð�Ö�È�îEÈjÉ�ÒZÇ%Ë¤ÙlØ�Ë ÚdË ØlÕ�É�Ì2è�É�×�Í�Ö4É�Ë ÙlÈ®ØÝè{ËÎÍ4Ç
É�Ì ÌMÐ�ÑOÍ4ÇlÈ�ØlË �íÈ\Ö�È\Ù*Í�Ì Ë¤Û�Ç*Í�Ë¤Ù�ÛóÒ\Ð�ÙlØlËÎÍ4Ë Ð�Ùl×�ÈKå	Ò®È\Ô�Í�Ñ­Ð�Ö�Í4ÇlÈ�Èoå�Ô�Ö�È®×�×�Ë Ð�Ù�Ë Ó~É�Û�È�Ë¤Ù
Í4Ç�È�Í�È®×@Íu×�È\Í®â
� 8£7 �>C����fP��@V�EXP C�� �fV�EOV��@V�DO?�� T@V�� ?NDGV ���	�sEM=@?NL
���
��? �¤EOD
ÆEÐ~×�ÇlÐ_è Í�ÇlÈ�Û�È®ÙlÈ\Ö4É�ÌHÉ�ÔlÔlÌ Ë¤Ò®É�ÊlË Ì¤ËÎÍxÏ�Ð�ÑEÍ4ÇlÈ�Ó=È\Í�ÇlÐdØMî�è7È�ÇlÉ_Ú�È�Í�Ö4É�Ë ÙlÈ\Ø
Í�ÇlÈ�×�Ïd×�Í�È®Ó Ð�Ù(É�ØlËÎÚ�È\Ö�×�È�×�ÈKÍ
Ð�ÑGÐ�Ê	Ü@È\Ò\Í�×hÑ­Ö�Ð�Ó�Ù�É�Í�ÕlÖ4É�Ì	×�Ò\È®ÙlÈ\×®îdÖ4É�ÙlÛ�Ë¤ÙlÛ:Ñ­Ö�Ð�Ó�ÇdÕ�ÓóÉ�Ù=Ñ�É�Ò®È®×hÍ�Ð$×�Í�Ö�È®ÈKÍ2×�Ë Û�Ùl×�Í4Ð:É�È®Ö�Ë�É�Ì�ÔlÇlÐ�Í�Ð�Û�Ö4É�ÔlÇl×®â
ë Ì¤Ë ×�Í7Ð�ÑM×�Ð�Ó=ÈuÈoå�É�Ó=ÔlÌ¤È\×BÑ­Ö�Ð�Ó Í4ÇlÈ{Ú�É�Ö�Ë Ð�Õl×<Ò®Ì¤É�×�×�È®×7Ì¤È®É�Ö�Ù�È®Ø�Ë ×7Û�Ë Ú�È®ÙþË Ù �OË¤Û�Õ�Ö�È /�âhÆ�ÇlÈ�Ò®Ì¤É�×�×�È®×Bè7È®Ö�È

Ë ×�Ë Û�Ù Ó=Ð�Ù�Ë Í�Ð�Ö ÔlÇlÐ�Ù�È Ö�È®Ù�É�Õ�Ì Í ×�È®É�Í4È\Ø ×�Ç�É�Ö�Ô�È\ÙlÈ®Ö�×�Ë¤ØlÈKè�É�Ì¤ì ØlÊ�ÐdØ�Ï
�°Ë Û�ÕlÖ�È-/�â�� kZg*mqkoeqko}õtqijtqcs�_koe�w_�Otxm@i_cf}dcf}���cfy�ij�_koe���mqwzy exwzy�k:w_�Otqb�k:�®ijm@cswzvde�pZ|fi_eqexkoe�|skoijm�}�kon�����r��ãkop4tqe�w_�
cf}�txkZmqkoext�ijmqk�ijt°tqb*kBp4ko}�txkZm�w_�Gtqb�kB��wK�_koi$cfy�ij�_koeo� / })tqb�k�|skoijm@}*cf}���gdb*i_exkB��w_m°tqbdcfeOk � glkZm@cfy�ko}�tZ³õtqb*kBtxm�i_cf}*cf}��cfy�ij�_koe2¬OkZmqk��_ko}�kZm@ijtxkonþv*eqcf}���y)i_}�v*i_|�k � txm@i_p4tqcswz}ów_�ítqb*k{ijmqkoi_e<w_�Mcf}�txkZmqkoextZ�

ê�ê



È®×@ÍZÉ�Ê�Ì¤Ë ×�ÇlÈ\Ø,Ê�Ï�Ì¤É�ÊGÈ®Ì Ë¤Ù�Û
Í�ÇlÈ�Ë ÓóÉ�Û�È®×$è{ËÎÍ4Ç�Í4ÇlÈ�ÙlÉ�Ó=È�Ð�Ñ2Í4ÇlÈ=Ð�Ê	Ü@È\Ò\Í�Ë Ù�Í4ÇlÈ�Ë Ó~É�Û�È(÷�Ð�Ö:Ë¤Ù�Í�ÇlÈ�ÒjÉ�×�È
Ð�Ñ2Ñ�É�Ò\È®×®îíÙ�É�Ó=Ë¤Ù�Û
Í�ÇlÈWË ÙlØlËÎÚdË¤ØlÕlÉ�Ì�Ë¤Ù�Í�ÇlÈ�Ë ÓóÉ�Û�È_ûoâ�Æ�Ç�È�Ö�ÈjÉ�×�Ð�Ù�Ñ­Ð�Ö�Í4ÇlË ×$ÒZÇlÐ�Ë Ò®È=Ð�Ñ2Ì¤É�ÊGÈ®Ì Ë¤ÙlÛ
×�ÒZÇlÈ®Ó=È
Ë ×$Ê�È\ÒjÉ�Õl×�È~Í�ÇlÈ�Ó~É�Ë Ù�Õ�×4É�Û�È=Ð�Ñ2Í�ÇlÈ�Ø�É�Í4É�Ê�É�×�È=èBÉ�×:Í�Ð(Ö�È\Í�Ö�Ë È\Ú�È=Ë Ó~É�Û�È®×�Ò\Ì�É�×�×�Ë���È®Ø%Ê�Ï�Ð�Ê	Ü@È\Ò\Í�Ù�É�Ó=È�â
�HÉ�ÊGÈ®Ì Ë¤ÙlÛ)Ë¤×BÉ�ÔlÔlÌ Ë ÒjÉ�Í�Ë¤Ð�ÙþØlÈ®ÔGÈ®ÙlØ�È®Ù�Í ��ÙlÐ�×�Ë ÙlÛ�Ì È�Ì¤É�ÊGÈ®Ì Ë¤ÙlÛ)×�ÒZÇlÈ\Ó=È$ÒjÉ�Ù�ÔGÐ�×�×�Ë ÊlÌ Ï��lÍ�É�Ì Ì�É�ÔlÔlÌ Ë¤Ò®É�Í4Ë Ð�Ùl×\â
� Ë Ú�È®ÙWÉ{Ì¤É�Ê�È\Ì¤Ë ÙlÛu×�ÒZÇlÈ\Ó~È7ØlÈ®×�Ë¤Û�ÙlÈ®ØWÊ�Ï$Í�ÇlÈ7Õ�×�È®Ö\î�Í�ÇlÈ2×�Ïd×�Í�È®Ó�É�Õ�Í4Ð�ÓóÉõÍ4Ë ÒjÉ�Ì Ì Ï ��ÙlØl×HÍ4ÇlÈ<ÊGÈ®×�ÍO×�Õ�Êl×�Ô�É�Ò®È
Í4ÐòÔlÖ�Ð_ÚdË ØlÈóÍ�ÇlÈþÒ®É�Ô�É�ÊlË Ì Ë ÍxÏ�Ë ÙlØlË ÒjÉ�Í�È®ØýÊ�ÏÝÍ4ÇlÈóÌ�É�Ê�È\Ì¤×�Û�ËÎÚ�È®Ù%Í4ÐòÍ�ÇlÈóÍ�Ö4É�Ë ÙlË ÙlÛçË Ó~É�Û�È\×®â2�2É�ÒZÇý×@Í4Ð�Ö�È®Ø
Ë ÓóÉ�Û�ÈuÒ®É�Ù�Ó~É�Ë Ù�ÍZÉ�Ë Ù�ÔGÐ�Ë¤Ù�Í�È®Ö�×<Í4Ð)É)Ö�È®Ì¤É�Í4Ë Ð�Ù�É�Ì Ø�ÉõÍZÉ�Ê�É�×�ÈuÍ�Ð ÔlÖ�Ð_Ú	Ë ØlÈuÖ�È\Í�Ö�Ë È\Ú�É�Ì ×BÕlÙ�ØlÈ®Ö<Ú�É�Ö�Ë Ð�Õl×BÐ�Í4ÇlÈ\Ö
ØlÈ\×�Ë Ö�È®ØòÐ�Ö�Û�É�ÙlË�3jÉ�Í�Ë¤Ð�Ù�× Þfêzù_áH×�ÕlÒZÇçÉ�×{Û�È®ÙlØ�È®Ö®î É�Û�È�Û�Ö�Ð�Õ�ÔMî~���£%Kâ

��Ð�Ö�Í�ÇlË ×:ÈKå	ÔGÈ®Ö�Ë Ó=È®Ù�Íjî�Í4ÇlÈ)Ø�É�ÍZÉ�Ê�É�×�È)Ò®Ð�Ù�×�Ë ×�Í4È\ØÝÐ�Ñ�ÔlÖ�È®ØlÐ�Ó=Ë Ù�É�Ù�Í4ÌÎÏòÔ�É�Ë Ö�×�Ð�Ñ2Ë¤Ó~É�Û�È\×uÍ�ÐþØlÈ\×�Ò®Ö�Ë¤ÊGÈ
ÈjÉ�ÒZÇ�Ò\Ì�É�×�×®â �òÐ�×@Í~Ò®Ì¤É�×�×�È®×þË Ù�Í4ÇlÈ
Ø�ÉõÍZÉ�Ê�É�×�È�èBÈ\Ö�È(Ö�È\ÔlÖ�È\×�È®Ù�Í�È®Ø"Ê�ÏýÍxè7Ð%Ë Ó~É�Û�È\×®î�É�ÙlØ ê_ß & Ð�Ñ�Í4Ç�È
Ò®Ì¤É�×�×�È®×~Ç�É�ØýÍ�ÇlÖ�È\È
Ð�ÖWÓ=Ð�Ö�È�Ë Ó~É�Û�È\×®î2ÕlÔ�Í4Ð�Íxè7È®ÌÎÚ�È
Ñ­Ð�Ö�×�Ð�Ó~È�Ð�Ê	Ü@È®ÒKÍ4×®â>�<É�ÒZÇ&Ë Ó~É�Û�È�Ò\Ð�Ùl×�Ë ×�Í�È®Ø&Ð�Ñ
Éòè7È®Ì ÌÎéãÑ­Ö4É�Ó=È\Ø&Ð�Ê	Ü@È®ÒKÍ�Ð�Ñ{Ë Ù*Í�È®Ö�È®×�Í®âÝÆ�ÇlÈ�ØlË �íÈ\Ö�È\Ù*Í=Ë Ó~É�Û�È\× Ñ­Ö�Ð�Ó È®É�ÒZÇ Ò®Ì¤É�×�× è7È®Ö�È�ÍZÉ�ì�È®Ù�È\Ë Í�ÇlÈ®Ö�Ë Ù
É�ØlË �íÈ\Ö�È®Ù�Í)×�ÈKÍ�Í4Ë ÙlÛ(Ð�Ö$Ñ­Ö�Ð�Ó É�×�Ì Ë¤Û�Ç�Í�Ì ÏÝØlË ��È®Ö�È\Ù�ÍWÉ�Ù�Û�Ì¤È 6Eè{Ç�È®Ö�È~ÔGÐ�×�×�Ë¤ÊlÌ ÈóÉ
ÒZÇlÉ�ÙlÛ�È~Ë¤ÙÝÍ4Ç�È~Ì Ë Û�Ç�Í4Ë ÙlÛ
É�Ö�Ö4É�ÙlÛ�È®Ó=È®Ù�Í{è�É�×uÕl×�È®Ø(Í4Ð=ÔlÖ�Ð_ÚdË ØlÈ�Ú�É�Ö�Ë�ÉõÍ4Ë Ð�Ù
Ë¤Ù
Í4ÇlÈ$Í�Ö4É�Ë ÙlË ÙlÛ=Ë¤Ó~É�Û�È\×®â

��Ð�Ì¤Ì Ð_è{Ë¤Ù�Û�Í�Ö4É�Ë ÙlË ÙlÛlî7Í�ÇlÈ(×�Ïd×�Í�È®Ó è�É�×~Í�È®×�Í�È®Ø�Õl×�Ë ÙlÛýÉÝØlË ×�Ü@Ð�Ë Ù�ÍóÍ�È®×@Íó×�È\Í®âæë ×�ÕlÓ=Ó~É�Ö@Ï�Ð�Ñ�Í4Ç�È
Ó~É�ì�È\ÕlÔ,Ð�Ñ<Í�ÇlÈ�Í4È\×�Í)É�ÙlØ�Í4Ç�È�Ö�È®×�ÕlÌÎÍ4×)É�Ö�È�×�ÇlÐ_è{Ù,Ë Ù�ÆOÉ�ÊlÌ È
ê�âWÆ�ÇlÈ=Ë Ùl×�Í4É�ÙlÒ\È®×�è{ÇlÈ®Ö�È=Í�ÇlÈ�Ö�ÈKÍ4Ö�Ë¤ÈKÚ�É�Ì

� v*y�rlkZm°w_� � v*y�r�kZmhw_�
eqi_y�gd|skoe pZ|fi_eqexkoe

� �����
	 
 �
� �
� 	 �

aGm�i_cf}*cf}�� � 	�����cfy)ij�_koe
/ y�ij�_koe ��mqwzy ����� pZ|fi_e@exkoe

a�koext<cfy)ij�_koe � � 
$��mqwzy � � 
�pZ|fi_eqexkoe
aGw_g~p�b�wzcfp4kup4w_m@mqkop4t ��� �
� w_mqmqkop4t<cf}=txw_g � � � 
 �

� i
	�	þi��_kov�g~w_�ítxm@i_cf}*cf}*��exkZt � r�	 � koe@v*|stqe�w_�Mtxkoext
ÆOÉ�ÊlÌ È�ê�â�
 v*y�y)ijmq��w_�E|fijm@�_k:}dijtqv�m@i_|íeqp4ko}�k�k � glkZm@cfy�ko}õtZ�Ba2b�k�txm�i_cf}*cf}��Wcfy�ij�_koe7¬OkZmqk$n�m�io¬<}óijtBm�i_}*n�wzy��mqwzy tqb�k7glw�wz|*w_�íio�ji_cf|fijrd|sk{cfy�ij�_koeZ³�¬<cstqb)tqb�k�mqkoy)i_cf}*cf}��ucfy)ij�_koehexkZmq��cf}���i_ehi:n*cfe§��wzcf}�t°exkZt°w_�Gtxkoeqthcfy)ij�_koeZ�
� i
	�a2b*k$txm@i_cf}*cf}��=exkZtup4wz}õtqi_cf}�kon(g*mqkon�wzy)cf}*i_}�tq|s�þpZ|fi_eqeqkoe{¬<cstqb�tð¬Ow~txm@i_cf}*cf}��=cfy)ij�_koe�cf}�koi_p�b(pZ|fi_eqeZ�)a2b*cfe
tqijrd|sk�e@b�wK¬<e2tqb�k�}�v*y�r�kZmhw_�PpZ|fi_eqexkoe<tqb*ijt<p4wz}�tqi_cf}~tqb*k�p4w_mqmqkoexglwz}*ndcf}��$}�v*y�rlkZmhw_�Mtxm@i_cf}*cf}���cfy)ij�_koeZ� � r�	 &
|fcfext2w_� � � 
:txkoeqt<cfy�ij�_koe<�¤mqwzy�tqb�k{n*cfe§��wzcf}õt<txkoext<exkZt2¬°kZmqk{�zcs�_ko}ótxw�tqb�k{eq��extxkoy�txw +	}*n�i$pZ|swzeqkoext7y)ijtqp@b��

Ñ�É�Ë Ì¤È\Ø�èBÈ\Ö�È�ØlÕ�ÈWË¤Ù�Ì¤É�Ö�Û�È Ô�É�Ö�Í:Í�Ð�×�Ë Û�ÙlË���ÒjÉ�Ù*Í�Ø�Ë���È®Ö�È®ÙlÒ\È®×�Ë¤Ù�Ð�Ê	Ü@È®ÒKÍ$×�Ç�É�Ô�È�É�ÙlØ�Í4ÇlÖ�È®ÈoéxØlË Ó=È®Ùl×�Ë¤Ð�ÙlÉ�Ì
÷ ��.�û�Ö�Ð�ÍZÉõÍ4Ë Ð�ÙMâ �°Ë Û�ÕlÖ�È:ù�×�ÇlÐ_è{×�É�ÙþÈKå�É�Ó=ÔlÌ È�Ð�ÑHÉ�Ñ�É�Ò\ÈuË Ó~É�Û�È�è{ÇlË¤ÒZÇóÍ4ÇlÈu×�Ïd×�Í�È®Ó Ñ�É�Ë¤Ì È®ØóÍ4Ð�ÔlÖ�Ð�ÔGÈ®Ö�Ì Ï

ê �



Ö�ÈKÍ4Ö�Ë¤ÈKÚ�È�â<Æ�ÇlË ×u×�ÈjÉ�Ö�ÒZÇòÔ�Ö�Ð�ÊGÈ$Ñ�É�Ë¤Ì È®Ø(ÊGÈ®ÒjÉ�Õl×�È$Í4Ç�È�Í�Ö4É�Ë ÙlË ÙlÛ~Ø�É�ÍZÉWÑ­Ð�Ö�Í�ÇlË ×�Ò\Ì�É�×�×{ØlË ØòÙlÐ�Í{Ë¤ÙlÒ\Ì¤Õ�ØlÈ É�Ù*Ï

÷ðÉ�û �	ÈjÉ�Ö�ÒZÇçÔlÖ�Ð�ÊGÈ ÷­Ê û�ÆOÖ�É�Ë ÙlË¤Ù�ÛóË Ó~É�Û�È®×
�°Ë Û�ÕlÖ�È ùdâ � � i_y�g	|sk�w_�Hi$��i_cf|skonþexkoijm@p�b~gdmqw_rlk_�Oa2b�k�m@kZtxm@cskZ�®i_|��§i_cf|skon=txw)eqko|skop4t7tqb�kuijg*g*mqw_g*m�cfijtxkupZ|fi_eqeBn*v�ktxw�i�|fi_p ��w_� 	 ("m@w_tqijtqcswz}ócf}�tqb*k�exkZt2w_�ítxm@i_cf}*cf}��)cfy�ij�_koeZ�

��. Ð�Ê	Ü@È\Ò\ÍóÖ�Ð�Í4É�Í4Ë Ð�Ù&É�ÙlØ Í4ÇlÈ
×�ÈjÉ�Ö�ÒZÇæÔlÖ�Ð�Ê�È
ØlË ØMâ&Æ�ÇlÈ(Ö�È®Ò\Ð�Û�ÙlËÎÍ4Ë Ð�Ù&Ö�È\×�ÕlÌÎÍ4×=Ñ­Ð�Ö�Í4ÇlË ×=×�Ïd×�Í�È®Ó Ö�È\Ì Ï
ÇlÈ®É_ÚdË Ì ÏóÐ�Ù=Í4ÇlÈ�É�×�×�ÕlÓ=Ô�Í4Ë Ð�ÙþÍ�Ç�É�Í<Í4ÇlÈ{Í4Ö�É�Ë ÙlË¤Ù�Û Ë ÓóÉ�Û�È®×7É�Ö�È�Ö�È\ÔlÖ�È\×�È\Ù*Í4É�Í4ËÎÚ�È$Ð�ÑMË ÓóÉ�Û�ÈuÒ\Ì�É�×�×7Ú�É�Ö�Ë�ÉõÍ4Ë Ð�Ù
è{ÇlË ÒZÇòè{Ë Ì¤ÌPÊGÈ�×�È\È®ÙçØ�ÕlÖ�Ë ÙlÛ=Í4ÇlÈ�Ö�È\Ò®Ð�Û�ÙlË Í�Ë¤Ð�ÙòÔlÇlÉ�×�È�â
� 8�� <>=@?lJjC �>?NL �&C!L =@V ��� � P���� � P¦EX=fP���� � � V�DOD Q�V�L�PRV�EMPRC � W@DOP����aEX=@?lA � T

DXW �@DOJ@V�� ?
Æ�ÇlÈ<ÒjÉ�ÔlÉ�ÊlË Ì¤ËÎÍxÏ�Ð�Ñ�Í�ÇlÈ<×�Ïd×�Í�È®Ó�Ñ­Ð�ÖPÇ�É�Ù�ØlÌ¤Ë ÙlÛuÌ�É�Ö�Û�È�è{Ë Í�ÇlË Ù	éxÒ\Ì�É�×�×OÚ�É�Ö�Ë�É�Í�Ë¤Ð�Ù�Ë ×EØlÈ®Ó=Ð�Ùl×@Í4Ö�É�Í4È\ØWË¤Ù �°Ë Û�ÕlÖ�È
5�â��2É�ÒZÇ~Ð�Ñ�Í4ÇlÈ\×�È�×�ÈjÉ�Ö�ÒZÇþÔ�Ö�Ð�ÊGÈ®×2Ö�ÈKÍ4Ö�Ë¤ÈKÚ�È®Øþ×4É�Ó=ÔlÌ È®×2Ñ­Ö�Ð�Ó�Í4ÇlÈ{Ò®Ð�Ö�Ö�È\Ò\Í<Ò®Ì¤É�×�×7ØlÈ ��ÙlÈ\ØþÊ�Ï�Í4ÇlÈ�Í�Ö4É�Ë ÙlË ÙlÛ

÷�É�û �PË¤×@ÍuÐ�ÑOÍ�Ö4É�Ë ÙlË ÙlÛóË Ó~É�Û�È\×

÷�Ê û �PË ×�Í�Ð�Ñh×�ÈjÉ�Ö�ÒZÇòÔ�Ö�Ð�ÊGÈ®×
�°Ë Û�ÕlÖ�È]5�â � � i_y�gd|sk�w_�2b�w\¬ä¬°ko|f|E¬7cstqb*cf}���pZ|fi_eqe��jijm@cfijtqcswz}�cfe�bdi_}*n*|skon��=a2b*k�ex��extxkoy p4w_mqmqkop4tq|s�
mqkZtxm�cskZ�_koncfy�ij�_koe2�¤mqwzy�tqb�k�pZ|fi_eqe7n�k +	}�konWr��)tqb*k{txm@i_cf}*cf}��)eqi_y�gd|skoeh��w_m2koi_p�b~w_�ítqb�k�exkoijm�p@b=gdmqw_rlkoeZ�

ÈKå	È\Ó~Ô�Ì�É�Ö�×®â�Æ�ÇlË¤×óÈKå�É�Ó=ÔlÌ Èò×�ÕlÔlÔGÐ�Ö�Í�×~Í�ÇlÈ
Ò®Ì¤É�Ë Ó Í4Ç�ÉõÍ~Í�ÇlÐ�×�È(Ñ­È®É�Í4ÕlÖ�È®×=ÕlÙlË Ó=Ô�Ð�Ö�ÍZÉ�Ù*Í~Ñ­Ð�Ö�×�ÕlÊ�Ò\Ì�É�×�×
×�È\Ì¤È\Ò\Í�Ë¤Ð�Ù,É�Ö�È)èBÈ\Ë¤Û�Ç�Í�È®Ø,Ø�Ðzè{Ù%É�ÔlÔ�Ö�Ð�ÔlÖ�Ë�ÉõÍ4È®ÌÎÏ�Ð�Ö�ØlË¤×�ÒjÉ�Ö�ØlÈ®Ø%Ê�ÏçÍ4Ç�È��(Ð�×�Íe.:Ë ×�Ò\Ö�Ë Ó~Ë Ù�É�Í�Ë¤Ù�Û ��ÈjÉõÍ4ÕlÖ�È

ê �



×�È\Ì¤È\Ò\Í�Ë¤Ð�Ù ÔlÖ�Ð	Ò\È®×�×®â � Ð�Ö ÈKå�É�Ó=ÔlÌ È�î�Í�ÇlÈ�ÒZÇ�É�Ù�Û�È�Ë¤ÙýÍ�ÇlÈ�×�Ç�É�ÔGÈ�Ð�Ñ{Í4ÇlÈþÓ~Ð�Õ�Í4Ç É�Ó=Ð�Ù�Û�Í4ÇlÈ�Ø�Ë���È®Ö�È®Ù�Í
ÈKå	ÔlÖ�È®×�×�Ë Ð�Ùl×�Ë ×7ÕlÙ�Ë¤Ó=ÔGÐ�Ö�Í4É�Ù�Í7Ñ­Ð�Ö<ØlÈKÍ4È®Ö�Ó=Ë¤ÙlË ÙlÛ Í�Ð)è{ÇlË ÒZÇ�×�ÕlÊ�Ò\Ì�É�×�×BÍ�ÇlÈ®×�È�Ë ÓóÉ�Û�È®×<Ê�È\Ì¤Ð�ÙlÛlâ�ë�×<Ì Ð�ÙlÛWÉ�×
Í4Ç�È{Ú�É�Ö�Ë�ÉõÍ4Ë Ð�ÙóË ÙóÉ�Ò\Ì�É�×�×7Ë ×2×�Õ�ô~Ò\Ë¤È\Ù*Í�Ì ÏóÔlÖ�È®×�È\Ù�ÍBË ÙóÍ�ÇlÈ�Í4Ö4É�Ë¤ÙlË ÙlÛ�×�ÈKÍ<Ñ­Ð�Ö �Z.���Ñ­È®É�Í4Õ�Ö�È{Ò®Ð�Ó=ÔlÕ	ÍZÉ�Í�Ë¤Ð�Ùíî
Í4Ç�È)É�ÔlÔlÖ�Ð�É�ÒZÇòÔGÈ®Ö@Ñ­Ð�Ö�Ó=×�è7È®Ì Ìðâ

� � Á~¾�Ä 'jÃ*+hÅ®Á~¾*+ & ¾�Â �
Ãç¿�Ã�À - � Á~À��

Æ�ÇlÈ �òÐ�×@Í�.:Ë ×�Ò\Ö�Ë Ó~Ë Ù�É�Í�Ë¤Ù�Û ��ÈjÉ�Í�ÕlÖ�È\×OØ�È®×�Ò\Ö�Ë Ê�È\ØWË Ù�Í�ÇlË¤×EÔ�É�ÔGÈ®ÖHÔlÖ�Ð_Ú	Ë ØlÈ\×hÉ�Ù�È ��È®ÒKÍ4ËÎÚ�È7Ñ­È®É�Í4Õ�Ö�È<×�Ô�É�Ò\È<Í�Ð
ÊGÈ)Õl×�È®Ø�Ñ­Ð�Ö{Ò\Ì�É�×�×�Ë���ÒjÉõÍ4Ë Ð�ÙMâ�Æ�ÇlË¤×@� .���×�Ô�É�Ò\È ØlË ×�Ò\Ð�ÕlÙ�Í4×�Ñ�É�Ò\Í4Ð�Ö�×�ÕlÙlÖ�È\Ì�ÉõÍ4È®Ø�Í�ÐóÒ\Ì�É�×�×�Ë���Ò®É�Í4Ë Ð�ÙMî�×�ÕlÒZÇ
É�×�Ì Ë¤Û�Ç*Í�Ë¤Ù�Û�Ø�Ë¤Ö�È®Ò\Í�Ë¤Ð�ÙæÉ�Ù�Ø Ñ�É�Ò®Ë¤É�ÌBÈoå�Ô�Ö�È®×�×�Ë Ð�Ù�è{Ç�È®Ù&×�ÕlÒZÇ&Ú�É�Ö�Ë¤É�Í4Ë Ð�Ùl×�É�Ö�È�ÔlÖ�È®×�È\Ù�ÍþË Ù�Í4ÇlÈ�Í�Ö4É�Ë ÙlË ÙlÛ
Ø�É�Í4É�â��{È®×�ÔGÈ®ÒKÍZÉ�Ê�Ì¤È�Ö�È\Ò®Ð�Û�Ù�Ë Í�Ë¤Ð�Ù(Ö�È\×�ÕlÌÎÍ4×{è7È®Ö�È�Ð�Ê�Í4É�Ë ÙlÈ®Ø
Ñ­Ð�Ö{É=Ì�É�Ö�Û�È$Ø�É�Í4É�Ê�É�×�È�Ð�Ñ°Ë Ó~É�Û�È\×®â
ñxÙ,Í4Ç�ÈþÈKå	ÔGÈ®Ö�Ë¤Ó=È®Ù�Í�×�ØlÈ®×�Ò®Ö�Ë ÊGÈ®Ø�Ë Ù%Í4Ç�Ë¤×)Ô�É�ÔGÈ®Ö®î°ÉòÒ\Ð�Ó=Ô�É�Ö�Ë ×�Ð�ÙýÓ Õl×@Í�ÊGÈóÓ~É�ØlÈóÊ�ÈKÍxèBÈ\È®Ù É
Í4È®×@Í

ÔlÖ�Ð�Ê�ÈçÉ�ÙlØ"ÈKÚ�È\Ö�Ï�Ë¤Ó~É�Û�ÈòË¤Ù�Í4ÇlÈòØ�É�ÍZÉ�Ê�É�×�È�â Æ�ÇlÈçÉjÚ�È®Ö�É�Û�ÈçÍ�Ë¤Ó=ÈòÖ�È��*ÕlË Ö�È\Ø�Ñ­Ð�ÖþÉ �*ÕlÈ®Ö@ÏæË Ó~É�Û�ÈòÍ�Ð
Ð�Ê�Í4É�Ë ÙÝÉ
×�È\Í�Ð�Ñ<Ó~É�Í�ÒZÇlÈ®×�Ë ÙÝÍ�ÇlË ×$ÓóÉ�ÙlÙlÈ®Ö:èBÉ�×�� 	 	�âsùþ×�È®Ò\Ð�ÙlØl×ó÷�Ë ÙlÒ\Ì¤ÕlØ�Ë¤ÙlÛ(ÔlÖ�Ð�Ü@È®ÒKÍ4Ë Ð�Ù û�Ö�Õ�ÙlÙlË ÙlÛ
Ð�Ù
ÉZ�	ÕlÙ�� @�ë�� � � 	�â�� ÇlÈ\Ù%Í4Ç�Ë¤×p�òÐ�×@Í�.:Ë ×�Ò\Ö�Ë Ó=Ë¤Ù�ÉõÍ4Ë ÙlÛ1��ÈjÉõÍ4ÕlÖ�È~×�ÕlÊl×�Ô�É�Ò®ÈóÒ®Ð�Ó=ÔlÕ	ÍZÉ�Í�Ë¤Ð�Ù�Ë ×)ÔlÌ¤É�Ò\È®Ø
Ë Ù*Í�Ð�É=ÇlË È®Ö4É�Ö�ÒZÇ�Ï�É�ÙlØòÍ�ÇlÈ)Ö�È®×�ÕlÌ Í�Ë¤Ù�Û�×�Ô�É�Ò®È®×uØlÈ®Ò\Ð�Ó=Ô�Ð�×�È®Ø�Ë Ù�Í4ÐþÉ~ÇlË È®Ö�É�Ö�ÒZÇ�Ë¤Ò®É�Ì �2Ð�Ö�Ð�ÙlÐ�ËMÍ4È®×�×�È\Ì¤Ì¤É�Í4Ë Ð�Ù
É�×7ØlÈ®×�Ò®Ö�Ë ÊGÈ®Ø
Ë¤Ù�ÞÎê_ßzáãîdÍ4ÇlÈ�ÉjÚ�È®Ö�É�Û�È�Í�Ë¤Ó=ÈuÖ�È��*ÕlË Ö�È\Ø�Ñ­Ð�ÖBÉ�Í4È\×�Í�ÔlÖ�Ð�ÊGÈuÑ­È®Ì Ì Í4ÐWß	â¤ê:×�È®Ò\Ð�ÙlØl×
6�É�ÍBÍ�ÇlÈ�×�É�Ó=È
Í4Ë Ó=È�îGÍ4ÇlÈ)Ö�È®Ò\Ð�Û�ÙlËÎÍ4Ë Ð�Ù�Ö�É�Í4È�Ö�Ð�×�È)Í�Ð�ß�ï'& Ñ­Ð�ÖuÉ�Ù�Ë¤Ó~É�Û�È)Ñ­Ö�Ð�Ó Í4ÇlÈ)Ò®Ð�Ö�Ö�È®ÒKÍ:Ò\Ì�É�×�×:ÊGÈ®Ë ÙlÛþÖ�È\Í4Ö�Ë¤ÈKÚ�È\Ø%É�×
Í4Ç�È�Í�Ð�Ô
ÒZÇlÐ�Ë Ò®È)É�ÙlØòß�ß & Ñ­Ð�Ö�Í4ÇlÈ�Ò\Ð�Ö�Ö�È®Ò\ÍuÒ®Ì¤É�×�×�ÊGÈ®Ë ÙlÛ~Ë¤Ù
Í4Ç�È�Í�Ð�ÔÝê 	�Ö�ÈKÍ4Ö�Ë È\Ú�È®Ø�Ë Ó~É�Û�È\×®â
Æ�ÇlÈ è7Ð�Ö�ì(Ö�È\Ô�Ð�Ö�Í4È\Ø�Ë ÙçÍ4ÇlË ×�ÔlÉ�Ô�È\Ö�Ð�Ù�Ì Ï(Ë Ù*Ú�È®×@Í4Ë Û�É�Í4È\×:Í4ÇlÈ Õl×�È)Ð�Ñ2Ë¤Ù�Í�È®Ùl×�Ë ÍxÏçË¤Ó~É�Û�È\×:É�×uË¤Ù�ÔlÕ�Í�Í�Ð

Í4Ç�Èò×@Ï	×@Í4È\Ó(âæñxÙ�Ð�Ö�ØlÈ®Ö�Í�Ð%Ó~É�ì�ÈòÐ�Õ�Ö~×@Ïd×�Í4È\Ó ÙlÈjÉ�Ö�Ì Ï Ë Ùl×�È®Ùl×�Ë Í�Ë Ú�ÈçÍ4Ð�Ì¤Ë Û�Ç�Í4Ë ÙlÛ�Ò®Ð�Ù�ØlË Í�Ë¤Ð�Ùl×®î�ËÎÍ~Ó~É_Ï
É�Ì ×�Ð�ÊGÈ)Ú�É�Ì Õ�É�Ê�Ì¤È�Í4Ð�Õl×�ÈWÈ®Ø�Û�È Ë Ó~É�Û�È®×:É�×uè7È®Ì ÌhÉ�×uË¤Ù�Í�È®Ùl×�Ë ÍxÏ�Ë Ó~É�Û�È\×®â�ñ�Í�Ë¤×uØlÈ®×�Ë¤Ö�É�ÊlÌ È Í4ÐþË¤Ù�Ú�È\×�Í�Ë¤Û�ÉõÍ4È
Í4Ç�È�Õ	Í4Ë Ì¤ËÎÍxÏ�Ð�ÑOË¤Ù�Í�È®Ùl×�Ë ÍxÏ(Ë ÙòÒ\Ð�Ó ÊlË Ù�É�Í�Ë¤Ð�Ù(è{ËÎÍ4Ç(È®ØlÛ�È�Ó~É�Ô(Ë ÓóÉ�Û�È®×)Þfê �õáHË Ù�Í4ÇlÈp�òÐ�×@Í .:Ë¤×�Ò®Ö�Ë Ó=Ë¤ÙlÉ�Í4Ë ÙlÛ
��ÈjÉ�Í�ÕlÖ�È\×{×�Ô�É�Ò\È�â

�$-
	 -:À -:¾�Ä -�+

� �
����� � ���hi_p�b�³ 
 ��»Mi_v*|§³*i_}*n � ���õi_cf}�³P± & ��cfeqv*i_|�cf}*�¤w_m@y)ijtqcswz}Wy�i_}*ij�_koy�ko}õt�ex��extxkoy¯��w_m�tqb�k�cf}õtxkZm@i_p4tqcs�_k
mqkZtxm@cskZ�ji_|�w_����i_p4koeo³à²�����������¢x¦j¥��Z¦z¡o�§�ö�j¥��7�����u¥	���! fª#"o¨�ª7¦j¥$"B�u¦z�­¦%�h¥�¨_��¥�ª@ªZ¢���¥�¨_³j�_wz|§� � ³_}�w�� � ³®gG� ��� � �M³
� ��� 	��

ê��



� � � (�� �°kZ��y�kZmui_}dn(a��í»�w_�_�zcsw�³u± 
*i_p4kWmqkop4w_�z}*cstqcswz}ç�¤m@wzy wz}�k)k � i_y�gd|sk���cskZ¬{³à²�cf} � ¢x�o¡�� ��¥d��ªZ¢�¥�¦_�§�§�_¥	¦  
� �j¥ �oª4¢qª4¥�¡�ª$�j¥ � �j£��	«���ªZ¢��G� ���§�j¥d³�g*g � ��� ��� ��� ��³ � ����� �

� 	 � � � �°mqkZ�z|skZmBi_}*n 
 � 	ò� ��y�wzb�v*}*n*mqw�³�± � wz}*|fcf}�koijmBy�i_}*cs��wz|fn�|skoijm@}*cf}����¤w_m���cfeqv*i_| eqg�kZkop�b�mqkop4w_�z}*cstqcswz} ³à²
cf} � ¢��o¡�� ��¥d��ªZ¢�¥�¦_�§�§�_¥	¦  � �j¥ �oª4¢qª4¥	¡�ª:�j¥ � �j£��	«���ª4¢��G�¤���ö�j¥*³*g*gG� � � �	�
� ��� ³ � ����� �

� � ��a�� 	ò� � w\�_kZm�i_}*n
»í� �2��
BijmqtZ³B± � koijmqkoeqtu}�kocs�zb�rlw_m{gdijtxtxkZm@}
pZ|fi_e@eqc,+	pZijtqcswz}�³à² ������� �*¢�¦_¥��4¦z¡K�§�§�_¥��W� �
��¥ �Z�j¢�£$¦z�§�§�j¥ �
��ªq�j¢��j³d�_wz|§� / ah� � 	�³dg*g � ��� � ����³ �zi_}�v*ijmq� � � �����

� � � � � & � 
Mcfeqb�kZmo³M±xa2b�k<eqtqijtqcfextqcfpZi_|�v�tqcf|fc.-oijtqcswz}Ww_� y:v*|stqcsgd|sk<y�koi_eqv�mqkoy�ko}õtqeo³à²��B¥*¥	¦� ø��� � ��«_¨�ª4¥*�ö¡4��³õ�_wz|§� 
�³
g*g � 	���� � 	�
 ��³ � � 	�
��

� � ���$�

dv ��vd}*ij�zi�³ ��¥d�§¢x� "j«*¡K�§�§�j¥��­���	�­¦_�§�¤���§�ö¡@¦� � ¦z�ö��ª4¢�¥��2ª@¡@�q¨z¥*�§�§�§�j¥d� & pZi_n�koy)cfpÝ»Hmqkoe@eZ³ � kZ¬��Hw_m ��³
�j}*n�kon �f³ � ����� �

� � ���$� / �_kov*p@b*k<i_}*n�a�����i_}*i_n�k_³G± & v�txwzy�ijtqcfp2�_ko}�kZm@ijtqcswz})w_�	w_r���kop4tHmqkop4w_�z}dcstqcswz}�g*mqw_�_m�i_y�eZ³à² � ¢��K¡�ª@ª#"j��¥�¨j�
� ������ª ��������³��_wz|§� ����³	}*w�� 
�³*g*g � � � ��� � � � 	 � ³ � � 
�
��

� 
 � & ���$� �zi_cf}~i_}*n � � � � (�v�rlkoeZ³��  ¨õ�j¢�������£u� �Z�j¢ �  ú«�����ªZ¢���¥�¨$��¦_�­¦j�­»Emqko}õtqcfp4k4��
Bi_|f|§³ � kZ¬ �_kZm@eqkZ�_³ � � 
�
��
� � � � � �õi_cf}=i_}*n & ��
Bi_y�gdijgdv*mo³í± 	ókZtqi_n*ijtqi cf}���cfn�kZw�n*ijtqijrdi_exkoeo³à²�cf} �d�f¨_£�� "!�2ª@¡@�j¢�"�"#�$��ªq¡o�§¦� �@�@��«dªu�_¥
��ªo�­¦ "z¦_�­¦ �Z�j¢��{�f¨_�§�­¦  l�
ª "j�ö¦j³*�_wz|§� ��	�³*g � ���K�M³ & � 	&% 
 /(' 	 � (�³ (Bkop4koyurlkZm � ��� � �

� � � � / �da�� �_wz|f|fc��lk_³ � ¢���¥	¡o�)��¦� � �j£����j¥�ªZ¥d�*�B¥	¦� +�®���¤��� 
 g*m@cf}��_kZmx�-,PkZm�|fij��³ � kZ¬��Hw_m ��³ � � 
 ���
� ���
� 	ò�.�{csmqr��Bi_}dn0/H� 
 csm@wK��cfp@b�³l± & gdgd|fcfpZijtqcswz}�w_��tqb�k1��ijm@b�vd}�ko}���/ w32kZ�_kOg*mqw�p4kon*v�mqkM��w_m tqb�kEp�b*ijm@i_p4txkZm@c.-oijtqcswz}

w_�*b�v*y�i_}��§i_p4koeZ³à² ������� �*¢�¦j¥*�4� � ¦_�ö��ªZ¢�¥!�B¥	¦  5����¦z¡4���¤¥�ª���¥d��ª   5�Î³®�_wz|§� � ��³_gdg � � � 	 � � � 
�³ �õi_}�vdijmq� � ����� �
� � � � 	ò� 	(��/ w62kZ�_k_³ � ¢��87q¦97Z�  ����:� �
��ª@�j¢;�j�­»Em@cf}*p4kZtxwz}�³ � ��%3,Hi_} � wzextxm@i_}*n ³ � ����� �
� � 	 � �B� 	~w_�zb*i_ndn*i_y i_}*n & �l»íko}õtq|fi_}dn�³2±x»Hmqw_r	ijrdcf|fcfextqcfp:��cfeqv*i_|M|skoijm@}*cf}�� ��w_m�w_r��ãkop4t�n�kZtxkop4tqcswz} ³à²=cf} � ¢x�o¡.�

��¥d��ªZ¢�¥	¦z�§�§�j¥�¦  � �_¥ �ZªZ¢xªZ¥	¡�ª��j¥ � �j£��	«���ª4¢��G�¤���ö�j¥*³�g*g � � 
 � � � � 	�³ � ����� �
� � � ��
u� 	óv*m@i_exk�i_}*n 
 ����� � iK�zijmo³B± / |f|fv*y)cf}*ijtqcswz}�gd|fi_}*}dcf}����¤w_m�w_r*�ãkop4t{m@kop4w_�z}*cstqcswz}òcf}(extxm@v*p4tqv�m@kon�ko}õ��c��

mqwz}*y�ko}õtqeo³à²$cf} � ¢x�o¡.� ������� � �j£��	«���ªZ¢0���o¡�� � �j¥ �4�H�_¥ � �_£<��«���ªZ¢��G� ���§�_¥�¦j¥ " � ¦_�ö��ªZ¢�¥=�2ª@¡@�q¨z¥*���§�ö�j¥*³
g*g � 	�� � 	�
�³ �zvd}�k � ��� � � 
 koijtxtq|sk_³l�
i_eqb*cf}��_txwz}��

� � � � �2���Bwzy�w_txwçi_}*n>�$�ha�i_}di��®i�³�± �?, / (@% (Bkoeqcs�z}�i_}*n,cfy�gd|skoy�ko}õtqijtqcswz}%w_��iç��cfn*kZwj�­w_r��ãkop4t�n*ijtqijr	i_exk
ex��extxkoy=³à² ������� �*¢�¦j¥*�4� �u¥�� �! fª#"o¨�ª:¦_¥$"���¦_�­¦ �h¥�¨z�¤¥�ª�ª4¢��¤¥�¨_³*�_wz|§� � ³dg � � � � �í³ & v*�zv*ext � ��� 	��

� ��� � & ��»íko}õtq|fi_}dn�³��7� 	ów_�zb*i_n*n*i_y~³íi_}*nòa�� 
 tqijm�}�kZmo³�±A,BcskZ¬��­r	i_exkon�i_}*n(y�w�n*vd|fijm�kocs�_ko}*exgdi_p4koe:��w_m��§i_p4k
mqkop4w_�z}*cstqcswz} ³à²ucf} � ¢x�o¡�� ������� � �j£��	«���ª4¢?���o¡.� � �_¥ �4���_¥ � �j£��	«���ªZ¢B� �¤���ö�j¥�¦j¥$" � ¦_�ö��ªZ¢�¥C�2ª@¡@�q¨z¥*���§�ö�j¥*³
g*g � 
 �	� � �j³ �zvd}�k � ��� � � 
 koijtxtq|sk_³l�
i_eqb*cf}��_txwz}��

� � � � (��1/H� 
 ¬°kZtqeZ³1�:�P»íijtqbdi��	³°i_}*n �������M��ko}���³�± & ex��extxkoy ��w_m$p4wzyur	cf}*cf}���txm@i_n*cstqcswz}*i_|�i_|sg	b*i_}�vdy�kZm@cfp
D v�kZm@cskoe ¬<cstqb,p4wz}õtxko}�t��­rdi_exkon D v�kZm@cskoe)r���k � i_y�gd|skócf},cfy�ij�_kþn*ijtqijrdi_exkoeZ³à²%aGkop�b�� � kZg � � » 
 � � �\� � 	�³
	þcfp@b*cs�zi_} 
 tqijtxk � }*cs�_kZm@e@cst��_³ �õi_}�vdijmq� � ��� ���

� � 
 � (��E/E� 
 ¬°kZtqeZ³��7��»Evd}*p@b�³�i_}*n �*� ������ko}���³P± ' ko}�kZtqcfp�i_|s�_w_m@cstqb*y)eH��w_mOw_r*�ãkop4tOmqkop4w_�z}*cstqcswz}�cf}�iup4wzy�gd|sk �eqp4ko}�k_³à²�cf} � ¢x�o¡�ª�ª "j��¥�¨j�;F ��¥d��ª4¢�¥	¦_�§�ö�j¥	¦� � �j¥ �oª4¢qª4¥�¡�ªç�j¥���£$¦K¨�ª � ¢x�o¡�ª4�@���¤¥�¨z³ � �
i_eqb*cf}��_txwz} ³ (�� � � 	�³
g*g � �����.� ��� 
�³ ��p4txw_rlkZm � ����� �

� � � � (��$/H� 
 ¬OkZtqeMi_}*n �*� �*�\��ko}���³�± �HG)pZcsko}�tHcfy�ij�_k°mqkZtxm@cskZ�ji_|�v*eqcf}���i�}�kZt�¬°w_m ��¬7cstqbup4wzy�gd|sk � }�kov�m@wz}*eZ³à²�cf}
� ¢x�o¡�ª@ª "_�¤¥�¨_�IF ��¥d��ªZ¢�¥	¦z�§�§�j¥�¦  � �j¥ �oª4¢qª4¥	¡�ª��j¥BJ�ª4«�¢�¦� EJuªo� �E�j¢;KK��³ � »íkZmqtqb�³���koextxkZm@} & v*eqtxm@i_|fcfi
	�³ � wK�_koy��
rlkZm � ����� � / }õ��cstxkonó»MijglkZmo�

� � � � 	ò�haív�m �Ýi_}dn & ��»�ko}�tq|fi_}*n�³ ± �Ecs�_ko}��§i_p4koe���w_mWmqkop4w_�z}*cstqcswz}�³à²ML��_«�¢�¥	¦  {� � � �q¨_¥d���§��NjªOJuªZ«�¢x�®�Z¡Z�­ª4¥	¡�ª4³
�_wz|§� 	�³	}�w�� �j³*g*g � � � � 
 ��³ � ��� �j�

� ���
�����	��ko}���³ � � & b�vj�xi�³	i_}*nþa�� 
 ��
Bv*i_}���³h±P/ koijm@}*cf}*��mqkop4w_�z}*cstqcswz}�i_}*nþexkZ�zy�ko}õtqijtqcswz}�v*eqcf}*��tqb�k � mqkoe��
p4kZg*txmqwz} ³à²�cf} � ¢��o¡�����¥d��ª4¢�¥	¦_�§�ö�j¥	¦  � �j¥ �oª4¢qª4¥	¡�ª<�j¥ � �j£��	«���ª4¢��G� ���§�_¥*³jg*g � � ��� � � ��
�³ 	þio� � ��� 	�� �°kZm@|fcf}�³
' kZm@y)i_}õ�_�

� � � � 
 � 
 ���ýcf| ��eZ³ ��¦_����ª4£�¦_�§�ö¡@¦� ��	�­¦_�§�¤���§�ö¡4���ö�,cf|skZ�_³ � kZ¬��Hw_m ��³ � � ��	��

êzï



���������
	��
������������	��������

.$É�ÙlË È®Ì���â{�dè7È\Í4×°Ë¤×Hè{Ë Í�Ç)Í�ÇlÈ7Ò\Ð�Ó=ÔlÕ�Í�È®Ö°×�Ò®Ë È®ÙlÒ\ÈBØlÈ\Ô�É�Ö@Í4Ó=È®Ù�Í�ÉõÍ°ëuÕlÛ�Õl×@ÍZÉ�Ù�É � Ð�Ì Ì¤È\Û�È�î � 	 	�ê �	Ð�Õ�Í�Ç
�	ÕlÓ=Ó=ËÎÍjî��	Ë Ð�Õ	å�� É�Ì Ì¤×\î��O. ï�ù	ê_ß�ùdî�È®Ó~É�Ë ÌP×�è7È\Í�×��:Ë Ùl×�Í®â�É�Õ�Û�Ë¤È�âúÈ\ØlÕMâ

��Ð�ÇlÙý÷ ��Õ�Ï�É�ÙlÛ*û �%È®ÙlÛóË¤×�è{ËÎÍ4ÇòÍ�ÇlÈ�Ò®Ð�Ó=ÔlÕ	Í4È®Ö�×�Ò\Ë¤È\ÙlÒ®È ØlÈ®Ô�É�Ö�Í4Ó=È\Ù*Í�É�ÍK�òË ÒZÇlË Û�É�Ùh�*ÍZÉ�Í�È ��ÙlËÎÚ�È®Öqé
×�ËÎÍxÏ�î	�2É�×@Í �HÉ�Ù�×�Ë ÙlÛlî	�òË ÒZÇlË Û�É�Ù ��5�5 �
�lî	È®Ó~É�Ë ÌMèBÈ\ÙlÛ!�:Ò®Ô�×®âøÓ~×�ÕMâøÈ®ØlÕMâ


