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é�ß�d�jk`cwGÛctkf�ë�å ò b3jvÚ�Ö�×ci�ã3p�g�Ö ú ÀÕ"ß'õsh}d5i � h}tki	b�Ö�g,q�i!p%i�`3g%i!m¸ÙÈd�p�p�i}Ö�p%tki	Ý�flj�å

õ,×ciBØ�d$f�j,dlÙaÖ�×ciÇg%×cd�p%Ö|ê�Ö%i!p%wPjki!f�p%bctkbcØQi}ì�u�i	p�tvw¿i	b�Ö�g¿q'f$gRÖ�dÅm�i}Ö�i	p�wÀtkbci@tvÙFtvÖ�tkg
u*d�g%g%tvÛ3jviNÖ�d<p�i!f�h�×"f<mci!g%tvp�i!m\Ö�flp�Ø�i}ÖWtvw�flØ$iNÛ5Ú�g|Ö�f�p|Ö�tvb3Ø,ÙÈp%d$wsf�q'i!f�ó5jvÚFp%i!jkflÖ%i!m�d$bci�f�b3m
ucp%d�Ý5t�m�tkbcØ,ÙÈi	i�m�Û3f�h�óFÖ%d<Ö%×ci�p%i	Ö%p�tvi!Ý�f�j�g%Ú5g|Ö%i!wBå!õ,×ct�g¡t�g�f�b"t1Ö�i	p�f�Ö%tkÝ�i�ucp%d�h	i!g�g�q�×ci	p�ii�f�h�×
t1Ö�i	p�f�Ö%tkd�bÇh	d�b3g%t�g�Ö�gad�Ù�g|i!jvi�h�Ö%tkbcØ�tkw�flØ$iSp%i!Ø�tkd�b3g!Þ3`*g|tkbcØ�Ö�×ci	w f$gað�`ci	p�tki!gaÙÈd�pap�i}Ö�p%tki	Ý�f�j
flb3m·i}ìcflw¿tkbctkbcØÀÖ%×ci�Ö�d�u��¹p%i	Ö%p�tvi!Ý�i�m�tkw¿f�Ø�i�g	åcï3p%d$wÁÖ%×ci�g|i$Þ�Ö%×3i"d�bci�q�tvÖ%×Bw¿d$g|Ö�g%`cÛ�ê
tvw�flØ$i!g\tkbîh}d$w¿wÀd$bíq�tvÖ%×îÖ%×ciÀÖ�flp�Ø�i}Ö�t�g\g%i	jki!h}Ö%i�m@Ö%dBÛ�iÀÖ%×ci¿bci	ì�Ö"ð�`ci	p�Ú�å ò bci 
 � 

tvw�flØ$iÇbci!tvØ$×�Û�d�p�×cd5d�mÜÙÈp%d$w i�f�h�×Âg%`cÛ�êztvw�f�Ø�iÇtkb¯Ö%×3iîð�`ci	p�ÚÜq'f$g�Ö%×3i	bÂ`3g%i!m f�g¸f�b
i}ìcflw¿ucjki·tvÙaÖ�×cioÖ%i	ì�Ö�`cp�iod$pGd$Û�ö�i!h}Ö�m�i	uct�h�Ö�i!mUtvbäÖ%×3flÖ�g|`cÛcê�tkw�flØ�ioq,f�gÀflj�g|dQucp�i!g%i	b�Ö
tvbíÖ%×ciGÖ�f�p%Ø$i}Ö!å �]i	p%ÙÈd�p�w�flb3h	iSq'f$gaf�Ý$i	p�flØ�i�mod�Ý�i	p ú � �¸p%`3b3gaq�tvÖ%×îp�f�b3m�d$wÀjkÚBg|i!jvi�h�Ö%i�m
Ö�flp�Ø�i	Ö�tvw�flØ$i!g!å
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ïWtkØ�`3p%i(	·ucp�i!g%i	b�Ö�g\ucjkdlÖ�g"dlÙ�Ö%×ci�h	d�b5Ý�i!p%Ø$i	b3h	iRp�f�Ö%i�f�b3mQwÀi�flbQb5`cwRÛ�i	p"d�Ù'tvÖ%i!p�flê
Ö%tkd�b3g�`cb�Ö�tvj�h	d�b5Ý�i!p%Ø$i	b3h	iGf$g"f�ÙÈ`cb*h�Ö%tkd�b d�Ù�Ö�×ci�m�i!h!f�Ú@Ù²f�h}Ö%d�p��Âf�b3míÖ%×ci�b5`cwGÛ*i!p"dlÙ
w¿flÖ�h�×ci�g���Þ�ÙÈd$p,Ö%×ciSà'p�d�mcf�Ö�è\w¿d�g%f�tkh\mcf�Ö�flÛ3f$g|i�éÈÖ%×ci"p�i!g%`cjvÖ�g'ÙÈd�p�ß�d�jk`cwRÛct�f¿flp�i\g%tkwGê
tvj�flp�ë�å�á(bQÛ*d�Ö%×Åh	f$g|i�gFÖ%×ci�tkb3h}jk`3g%tvd$bîd�Ù�jki!f�p%bctkbcØ é���� ú ëFf�jvq,f�Ú�gatkb3h	p%i�f�g%i!gFÖ%×ci�p�f�Ö�i
dlÙ�h	d�b5Ý�i!p%Ø$i	b3h	i�å3õ,×ct�g\tvb*h}p�i!f�g%iGh!flbÇÛ�iÀÝ�i	p�Ú@g|tkØ�b3t1ã*h!flb�ÖÀé0f�g\×ctkØ�×íf$g ú �
	Àë<q�×ci	b��
tkgGg|w�fljkj�å2�5tkb3h}i�`*g|i!p�gSf�p%i¿Ö�Ú5uct�h	f�jvjkÚíb3dlÖRq�tkjvjktkbcØBÖ%dÇØ$dBÖ%×cp�d�`3Ø�× Ý�flp�tvd$`3g"g%h	p%i!i	b3gSdlÙ
tvw�flØ$i!g"tkbÅd�p�m�i!p�Ö%dÇuct�h�óÇÖ�×ci¸b3i}ì5ÖGð�`ci	p�Ú�Þ¡Ö%×ci�g|i�p�i!g%`cjvÖ�gSg%×cd�qôÖ%×3flÖRjki!flp�bctkbcØ@jki!f�m3g
Ö%doÝ�t�g%tvÛcjki¿h}d�b5Ý$i	p�Ø�i	b*h}i"tkwÀu3p%d�Ý$i	w¿i	b�Ö�g!å3á(bîØ�i!bci	p�flj�Þ�f¸ucp�i!h}t�g%iÀg%i	jki!h}Ö%tkd�bÇd�Ù��Ütkg\bcd�Ö
h}p�`3h}t�flj�Ö�d¿f$h�×ctki	Ý�i�Ø$d�d�moh}d$b�Ý$i	p�Ø�i!b3h}iFp�flÖ%i!g!å�á(boÖ%i!p%w�g,dlÙ�Ö%×3i"b�`3wRÛ�i	p�dlÙ]tvÖ%i	p�f�Ö�tvd$b3g!Þ
q�×ci	b@h}d$b5Ý�i	p�Ø�i!b3h}iFd�h	h}`3p�g,tvÖ<tkg,`*g|`3f�jvjkÚ�Ý$i	p�Ú�Ù²f�g|ÖSé»ÙÈp�d�w �ÀÖ�d 
¿tvÖ%i!p�flÖ%tkd�b3g�ë�å

ïWtkØ�`3p%i @\tvjkjv`*g�Ö�p�flÖ%i!g�Ö�×ci�h�×3fljkjki	bcØ$i!gWÙ²f�h	i!mGÛ�ÚRjvi�flp�bctvb3Ø3å�ázÖ�m�i	u3tkh}Ö�gNf�g|i�flp�h�×SÙÈd$p]f�b
tvw�flØ$i<h}d$b$Ö�fltkbctkbcØSf"ucj�f�g|Ö%t�h�Û�dlÖ|Ö�jvi$Þ$fSh	d�b�Ö�f�tvb3i	pd�Ù�f$m�×ci!g%tkÝ�i,Ö�f�u*i$Þ�f"h	jkf�ÚÀh}`cu�Þ�f�b3m¿f



q�×ct1Ö�i�wG`cØ3å�õ,×ci'tvb3t1Ö�tkf�j5ð�`ci!p%Ú�t�g¡Ö�×ci,h}j�f�Ú�h	`cu¡å��5tkb3h}i�Ö%×3i	p�i�flp�i�Ý�f�p%tkd�`3g�d�Û�ö�i�h�Ö�g�w�f�mci
dlÙNq�d5d�motvbîß�d$jv`3wRÛct�f�flb3m·Ö�×ci!g%iS×3f�Ý$iSg|`cp%Ù²f�h	i"ucp�d�u�i	p%Ö%tki!g�g%tvw¿tkjkf�p�Ö%d�Ö�×cd$g%i"dlÙh	jkf�Ú$Þ
ucp%i�h}t�g|tkd�bGtkg]jkd�q:ÙÈd$p]Ö%×ct�g]u3f�p|Ö�tkh	`cjkf�pNð$`3i	p�Ú�ç�d$bcjkÚ �\d�Ù3Ö�×ci ú �<Ö%d$uÀw�flÖ�h�×ci�g�f�p%i,h}d$p%p�i!h}Ö
é»Ö%d$uîjki}Ù»ÖSu3tkh}Ö%`cp�i�ë}å¡õ,×ctkg�w�f�ó�i!gFÖ�×ci�g|`cÛ*g|i	Ö�d�ÙÖ%×3i�mcf�Ö�flÛ3f$g|iRÖ%×3flÖStkg�h}d$b3g%tkm�i!p%i�m@Ö�d
g%flÖ%t�g�ÙÈÚ Ö�×ci@ð$`3i	p�ÚÅp%i!jkflÖ%tkÝ�i	jkÚ jkf�p%Ø$i·f�b3m:Ö�×ciBjvtkó�i!jvtk×cd5d�mÅÖ�×3f�Ö�dlÖ�×ci	p¿d$Û�ö�i!h}Ö�gÀtvbUÖ%×3i
Ö�flp�Ø�i	ÖÀq�tkjkj<flucu�i!f�p¿f�w¿d�bcØíÖ%×ciBÖ�d�uäw�flÖ�h�×ci�g¿tkgÀjkd�q"åß�d$b3g%i!ð�`ci	b�Ö�jvÚ Ö�×ciBÙÈi	i�m�Û3f�h�ó
ucp%d�h	i!g�g�wR`3g|ÖSÛ*i·h	flp�p�tvi�mÇÙÈd$p�Ö%×cp�i	i�tvÖ%i!p�flÖ%tkd�b3g�Û�i}ÙÈd$p%i�foÖ�flp�Ø�i}Ö"d$Û�ö�i!h}Ö!Þ¡d�Ö%×ci!p"Ö%×3f�b
Ö%×3flÖ�tkb�Ö%×3iFð�`ci	p�Ú�Þ5flu3u*i�flp�gflw¿d�b3Ø"Ö%×ciFÖ%d$u�w�f�Ö�h�×ci!g!å��¯×ci!b�Ö�×ctkg�×3f�ucu*i!b3g!Þ$Ö�×ciab3i	q
d�Û�ö�i�h�Ö<m�d5i!g�b3dlÖ<flucu�i!f�p�tvboÖ�×ciSg%f�w¿i\tkw�flØ$i�f$g'Ö%×ciSð�`ci!p%Ú�d$Û�ö�i!h}Ö!å
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á(bíÖ�×ctkgRg|tvÖ%`3flÖ%tkd�b¡Þ�Ö�×ci�w¿d$g|ÖSg|i!b3g|tkÛcjki¿d�u�Ö�tvd$bît�g�Ö%dBÛ3f$g|iÀÖ�×ci¿bci	qùð�`ci	p�ÚÇd�bîÖ%×3i
bci	q�jkÚÀÙÈd�`cb3m�Ö�flp�Ø�i	Öd�Û�ö�i�h�Ö�é»Ö�f�u*i\h}d$b$Ö�fltkbci	p�ë�å��<d�q'i	Ý$i	p�Þ�tvb�Ö�×ciFf�Û3g%i	b3h	i<dlÙ¡jki!f�p%bctkbcØ*Þ
t1Öat�g<`3bcjvtkó�i!jvÚ¸Ö%×3flÖ<Ö%×3iSp%i�g|`3j1Ö�tvbcØ¸w¿flÖ�h�×ci�g�q�tkjvj�h}d�b�Ö�fltkbBf�b5Ú¸tkb3g�Ö�flb3h	i!g�d�Ù]Ö%×ciRð�`ci!p%Ú
d�Û�ö�i�h�ÖR`3g%i!m:d�b Ö%×3i¸ucp�i	Ý5tkd�`3gRt1Ö�i	p�f�Ö%tkd�b*g�é²h	jkf�Ú h}`cu�ë"d�pRÖ%×ci·d�Û�ö�i�h�Ö�g"Ö%×*f�ÖÀf�p%i·h}d�bcê
ÙÈd�`cb3mci!moq�t1Ö�×@t1Ö�å3nag<tvjkjv`*g�Ö�p�flÖ%i!moÛ5Ú�Ö�×ciSÛ�dlÖ|Ö�d�w p%tkØ�×�Ö�uct�h�Ö%`3p%i$Þ�Ö%×ci"p�d�jki�dlÙ]jvi�flp�bctkbcØ
tkgÀÖ�dîÙ²f�Ý$d�pÀtvw�f�Ø�i!g¿h	d�b�Ö�f�tvbctkbcØíÖ%×ci�g|iBd�Ûcö�i!h�Ö�g	åNá(bÜu3f�p|Ö�tkh	`cjkf�p!Þ �ídlÙFÖ%×ci ú �ítkw¿f�Ø�i�g
p%i	Ö%`cp�bci!mÀtkb�p%i�g|u�d�b*g|i,Ö�dSf"ð$`3i	p�ÚRÛ3f$g|i�mGd$bÀÖ%×ci�Ö�flu�iah}d$b�Ö�fltkbci!pNtvb3h	jv`*m�i�Ö%×3iah}j�f�ÚGh	`cu
d�pGg%tkwÀtkj�flpRd$Û�ö�i!h}Ö�g·éÈtkbUf�m3m�t1Ö�tvd$b Ö%díÖ%×ci¸Ö�flu�i·h	d�b�Ö�f�tvb3i	pRtvÖ�g%i	jvÙ�ë}å]õ,×3tkgGi	b3f�Ûcjki!gSb3i	q



ð$`3i	p�tvi�gNÛ3f�g%i!mÀd$bÀÛ�dlÖ�×¿Ö�f�p%Ø$i}Öd�Ûcö�i!h�Ö�g]Ö%×*f�Ö�h	d�b3g%tkmci	p�flÛcjkÚSb3f�p%p�d�qUm�d�q�bÀÖ�×ci<b5`cwRÛ�i	p
dlÙFh!flb3m�t�mcflÖ%i!g¿f�b3m�Þ]Ö%×3i	p�i}ÙÈd�p�i�Þ�×3f�Ý$iofQg|tkØ�b3t1ã*h!flb�Ö%jkÚ ×ctkØ�×ci!p¿h�×*flb3h	i·d�ÙFg|`*h	h}i�g%g!å]á(b
Ö%×ct�gu3f�p|Ö�tkh	`cj�flpNi}ìcf�wÀu3jvi�tvÖNÖ%`cp�b3g�d�`�ÖNÖ�×3f�Ö�d$bci�dlÙ�Ö%×3i<p%i	Ö%`cp�bci�mGtkw�flØ$i!g]t�g]Ö%×ci<Ö�flp�Ø�i	Ö
t1Ö�g|i!j1Ù]Ûc`�Ö�Þci	Ý$i	bBq�×ci	b·Ö%×3tkg�t�g�bcd�Ö<g|d*Þch}d�b5Ý$i	p�Ø�i	b*h}i<Ö�fló$i!g,d�b3jvÚ¸fGÙÈi!q tvÖ%i!p�flÖ%tkd�b3g!å

�YX>Z � ^����Ig*l�\_i e:lmbc\ �	d ���
õ,×ciSu�i	p%ÙÈd�p�w¿f�b3h}i�d�ÙNf¿jkd�b3Ølê�Ö%i	p�w jki!f�p%b3tvbcØ�f�jvØ$d�p�t1Ö�×cw q�tkjvj�bcdlÖaÛ�i"Ö�×ciRg�flw¿i�ÙÈd�paf�jvj
h}d�b*h}i	ucÖ�gÀÖ%dQÛ�i@jvi�flp�bci!m�å]á(bUÙ²f�h}Ö!ÞNÖ�×ciBjvi�flp�b3flÛctkjkt1Ö�ÚÅd�Ù\fQh}d�b*h}i	ucÖ¿t�g�fíÙÈ`cb3h�Ö�tvd$b dlÙ
Ö�q�dBw�fltkbÅucp�d�u�i	p%Ö%tki!g!ç / � 1 $$�� ����/�� �#1"���873ÞNflb3m ��� 1#�-��� �(�-��/0�(� � 1#1�d�bîÖ%×ci�Û*f�g%tkg�d�Ù,jkd�h	f�j
Ý�t�g%`3flj�flucu�i!f�p�f�b3h}i$å	ÕatkÝ�i!p�g%tvÖ�Úat�g¡p�i!g%u*d$b3g|tkÛcjkiNÙÈd�pWw¿tkg�g|i�g	Þ!t0å i�å!tvb*g�Ö�flb3h	i!g¡d�Ù5Ö%×ci'h}d�b*h}i	ucÖ
Ö%×3flÖah	flb3bcdlÖ�Û�iSm�i}Ö�i!h�Ö�i!mBÛ�i!h!fl`3g%i\Ö%×ci"jki!f�p%bci!p�×3f�g,b3i	Ý�i!p�g|i!i	b@flb5Ú�Ö%×ctkbcØ¿jktvó$iFÖ�×ci	wBå
Õat�g�Ö�tvb*h�Ö%tkÝ�i!bci!g�g<t�g<p�i!g%u�d�b3g%tvÛ3jvi�ÙÈd$p<Ù²flj�g%iSu*d�g|tvÖ%tkÝ�i�g	Þ3t0å i�å*tvb3g|Ö�f�b3h}i�g<d�Ù]d�Ö%×ci!pah}d$b3h}i!u�Ö�g
Ö%×3flÖRflp�iÀh	d�b�ÙÈ`3g%i!mQq�tvÖ%×QÖ%×3i¿mci!g%tvp�i!mîd�bci$å �5tkb3h}i¿Ö�×ci¿Ö�q�dBucp�d�u�i	p%Ö%tki!g�f�p%iÀÙÈ`cb3h}Ö%tkd�b3g
dlÙ�Ö�×ci�tvw�f�Ø�iap�i	u3p%i�g|i!b$Ö�f�Ö�tvd$b¡Þ$tvÖ�tkg,tkw¿u*d$p|Ö�flb�Ö'Ö%dÀi	Ý�fljk`3f�Ö�i\Ö%×ci\jvi�flp�bctkbcØGd�ÙWh}d$b3h}i!u�Ö�g
ÙÈp%d$wæÝ�flp�tvd$`3g,u*d$tvb�Ö�g,tvboÖ%×3iSm�tvÝ$i	p�g|tvÖ�Ú � m�t�g|Ö%tkb3h�Ö�tvÝ$i	bci�g%g'g|u*f�h}i$å

�îiGp%i!jvtki!m@d$bíf�g%`cÛ3g%i}Ö\dlÙNÖ%×3i�ß�d$p%i!jWmcflÖ�flÛ*f�g%i¸é úL' �	� �¿tvw�f�Ø�i!g<ÙÈp%d$w ú �¿h	jkf$g%g%i!g�ë
Ö%dRi!Ý�fljk`3f�Ö�i<jvd$bcØlê�Ö%i!p%wôjvi�flp�bctkbcØRflb*m¿tkm�i!b�Ö%tvã3i!mj�Sg|`3h�×·h}d�b*h}i	ucÖ�g!ç$f"jkd�Ø$d3ÞlÖ�tvØ$i	p�g	Þ$g|ó5Ú�Þ
g|bcd�qùflb*m Ý�i	Ø$i}Ö�f�Ö%tkd�b�å2�5tkb3h}i¸h	d�w¿w¿d�b Ý�flp�tkflÖ%tkd�b3gSd�b:fBØ�tkÝ�i!b jvd$Ø�dBÖ%i!b3m Ö�d@Û*i·p%i	ê
g�Ö�p%t�h�Ö�i!míÖ%dBØ�i!d�w¿i}Ö�p%t�hSÖ�p�f�b3g|ÙÈd�p�w¿flÖ%tkd�b3g!Þ�jvd$Ø�d$g\flp�i¿f�Ö�Ö%×ci�Û�dlÖ%Ö%d$w dlÙ�Ö%×ci�m�tkÝ�i!p�g%t1Ö�Ú
g%h!fljki�åcõ,tkØ�i	p�g"éÈjktkó�i�w¿d$g|Öaflbctkw�flj�g�ë'flp�i�bci}ì5Ö�çcq�×ctkjvi"bcd¿Ö�q'dÀÖ%tkØ�i!p�g�f�p%i�i}ìcf$h�Ö%jkÚ¸f�jvtkó�i$Þ
Ö%×ci!Ú�i}ì�×ctkÛct1Ö�g%tvØ$bct1ã�h	flb�Ö,`cbctvÙÈd�p�w¿t1Ö�Ú¿tkb·Ý5t�g|`3f�j�f�ucu�i!flp�flb*h}i�å��<d�q'i	Ý$i	p�ÞlÖ%×3i	Ú�flp�ia`*g|`�ê
fljkjvÚíg%`cÛ�ö�i�h�Ö"Ö�dowG`3h�× g�Ö�p%d$bcØ�i!p\tkw�flØ$tvbcØ·Ö%p�flb*g�ÙÈd$p%w�f�Ö�tvd$b3gFÖ%×3f�b jvd$Ø�d$gÀéÈi$å Ø*å¡u3f�p|Ö�tkf�j
d5h!h}jk`3g%tvd$b¡Þ]jvtkØ�×�Ö%tkbcØ*Þ�u�i	p�g%u*i�h�Ö%tkÝ�i�ë�å?�5bcd�q flb3mÜg|ó5Ú:f�p%i·p%i!ucp%i�g|i!b�Ö�f�Ö�tvÝ$i¸d�Ù<Ö%×ciBbci	ì5Ö
jvi!Ý�i	j�tvbÅÝ5t�g|`3f�j�m�tkÝ�i!p�g%t1Ö�Ú$å �Ý$i	bQÖ%×cd$`cØ�× p�i	j�f�Ö�tvÝ$i	jkÚîg%tvw¿ucjki¸h}d$b3h}i!u�Ö�g!Þ�Ö�×ci	tkpRflu3u*i�flp%ê
flb3h	i"Ý�f�p%tki!g�f¿jkdlÖFq�t1Ö�×BÙ²f�h�Ö�d�p�g,jvtkó�i"tkw�flØ$tvbcØ�h	d�b3m�tvÖ%tkd�b*gSéÈi$å Ø*å3g|×3tvb5Ú¸Ý�g<h	jvd$`3m�Úomcf�Úcë
d�p�Ö%×3i¿Ö%tkwÀi¸dlÙ�Ö�×ci¸mcf�ÚUéÈi�å Ø3å¡g%ó5ÚîflÖ�b3d�d$b Ý5g"g%ó5ÚîflÖ"g%`cb3g%i}Ö�ë�å�ï�tkb3fljkjkÚ�Þ¡Ý$i	Ø�i	Ö�flÖ%tkd�b
i	b3h	d�w¿u3f�g�g%i!g,f¿jkf�p%Ø$i\f�w¿d�`cb�Ö<dlÙNm�tkÝ�i!p�g%t1Ö�Ú$å5á(bBÖ%i	p�w�g,dlÙNm�t�g�Ö�tvb3h}Ö%tkÝ�i!bci!g�g	Þ3jvd$Ø�d$g'p�flbcó
f�Ö"Ö%×3i�Ö%d$u é0f�ÖRjki!f$g�Ö"ÙÈd$pÀß�d�p�i	jNq�×3i	p�i�wÀd�g�ÖStkw�flØ$i!gSh	d�b�Ö�f�tvb g%h	i	bci�g�ÙÈp�d�w Ö�×ci�p�i!f�j
q�d$p%j�m3ë�Þ�ÙÈd$jvjkd�q�i�m"Û5Ú�Ö%tkØ�i!p�g'é»ÙÈi!q:Ö%×3tvbcØ�g�jvd5d�ó"jktkó�i,f<Ö�tvØ$i	p�ë�Þ�Ý�i!Ø�i}Ö�f�Ö�tvd$b¡Þ�g%ó5ÚSflb3mGg|b3d�q"å
�5bcd�q tkg�h}jki!f�p%jkÚRÖ�×ci<jki!g�g�m�t�g|Ö%tkb3h�Ö�tvÝ$iFh}d$b3h}i!u�Ö�g%tvb*h}iaj�flp�Ø�i<g%w¿d5dlÖ%×�q�×3t1Ö�iFg%`cp|Ù²f$h}i�gflp�i
h}d�w¿w¿d�botkbow�f�b�Ú·g%h	i	bci�g"éÈi�å Ø3åch	jvd$`3mcg!Þcq�×ctvÖ%i"q,fljkjkg!Þ5d�Û�ö�i�h�Ö�g�jvtkó�i\Ö�flÛcjki!g,d$p�u3flu�i	p�ë�å

õ�doÖ%p�fltkbîÖ%×ci�p�i}Ö�p%tki	Ý�fljg%Ú�g�Ö�i	wBÞ¡q'i�flbcbcd�Ö�flÖ%i!mQfljkj]Ö%×3i�tvw�flØ$i!g�tkbQÖ%×ci�mcflÖ�f�Û3f�g%i
f�h	h	d�p�m�tkbcØ�Ö�d·Ö�×ci¿ucp�i!g%i	b3h	iRd�p�bcd�Ö"dlÙ�i�f�h�×Çd�Ù�Ö�×cin�¸h	d�b3h	i	u�Ö�g	å@�QiÀÖ%×ci!bîp�flb3mcd�w¿jvÚ
g|i!jvi�h�Ö%i�m·fGb5`cwRÛ�i	p�d�ÙWi	ì�f�w¿ucjvi\tkw¿f�Ø�i�g�ÙÈd$p�i!f$h�×·h}d$b3h}i!u�Ö<flb3m¸w�flb5`3fljkjkÚ¸g|i!Ø�w¿i	b�Ö�i!m
Ö%×ciÀp%i!Ø�tkd�b3gFq�×ci!p%iÀh}d�b*h}i	ucÖ�g\flucu�i!f�p%i�m�å�õ,×3i!g%iGp�i	Ø$tvd$b3g<q'i	p�iR`3g%i!mîf�gFi}ìcflw¿ucjki!gFÙÈd$p
Ö%×ciÇjki!f�p%b3i	p�å�ß�d�b3h	i	u�Ö¸u3p%d$Û3flÛctkjkt1Ö�tvi�g¿q�i!p%i@i�g�Ö�tvw�f�Ö�i!mÜÙÈd$p�i!f$h�×Utkw�flØ�i@d$`�Ö�g%t�m�i@Ö%×3i
Ö%p�fltkbctvb3ØÀg%i}Ö<`3g%tkbcØoé ú ��ë�f�b3m�Þ5ÙÈd$p�i!f�h�×oh}d$b3h}i!u�Ö!Þ5Ö�×ci"tvw�f�Ø�i!g'q'i	p�iFp�flb3ó�i!m·f�h!h}d�p�m�tkbcØ
Ö%d@Ö�×ci!g%i�ucp�d�Û3f�ÛctkjvtvÖ%tki!g!åWï�tkØ�`cp�i �íf$ë"ucp%i�g|i!b�Ö�g�Ö�×ci¸p�i!g%`cjvÖ%tkbcØ@ucp�i!h}t�g%tvd$b � p�i!h!fljkj<é ��âFë
h}`cp�Ý�i�gÀÙÈd�p�Ö�×ci � h}d$b3h}i!u�Ö�g!åâ�i}Ö�p%tki	Ý�f�jaf�h!h}`cp�f�h	Úäg|i!i	w�gÀÖ%dÅÛ�iím�tkp�i!h�Ö�jvÚUp%i!jkflÖ%i�m:Ö�d
h}d�b*h}i	ucÖFm�t�g�Ö�tvb3h}Ö%tkÝ�i!bci!g�g	ç*f�g|tkbcØ�jki"Ö�p�f�tvbctkbcØ�i	ì�f�w¿ucjvi"t�gag%` � h}tki	b�Ö<ÙÈd$p<u�i	p%ÙÈi!h�ÖFp%i�h}d�Ø�ê
bct1Ö�tvd$bÅdlÙ'Ö%×ci¸jvd$Ø�dÇflb*mîq�tvÖ%×�	 �Bi}ìcflw¿ucjki!g"Ö%×ci¸g%Ú�g�Ö�i	w�gSm�d5i�g"Ý�i!p%ÚÇq'i	jkj�d$bQÖ%tkØ�i	p�g!Þ
p%i�f�g%d�b3f�ÛcjvÚRq�i!jvj*d�b�Ý�i!Ø�i	Ö�f�Ö�tvd$b�flb3m�g%ó5Ú�Þ�f�b3m¿u*d5d$p%jkÚGd$b�g|bcd�q"å�õ,×ci!g%iaf�p%i�Ý$i	p�ÚRØ�d5d�m
p%i�g|`cjvÖ�g!Þ*h	d�b3g%t�m�i	p�tvb3Ø¿Ö%×ciGp%i�m�`3h}i�mBb5`cwRÛ�i	pFdlÙ]Ö%p�fltkbctkbcØ�i}ìcf�wÀu3jvi�g<flb3m@Ö%×ci"Ù²f$h�ÖFÖ%×3flÖ
Ö%×ciSm�i!Ø�p�f�mcflÖ%tkd�b·tvbBu�i	p%ÙÈd�p�w¿f�b3h}i\t�g�b3f�Ö�`cp�flj�ÙÈd�p<mct � h}`3j1Öah	d�b3h	i	u�Ö�g	å



�]i	p%ÙÈd�p�w¿f�b3h}iBh	f�b `3g|`*fljkjvÚÜÛ*iítvw¿ucp�d�Ý�i�mäÛ5ÚÜtvb3h	jv`*m�tvb3Ø:w¿d�p�i@i}ìcflw¿ucjki!g�tkb Ö%×3i
Ö%p�fltkbctvb3ØÀg%i}Ö�Þ5f$g�Ö%×ct�g'p%i�m�`3h}i�g�Ö%×ci"h}d$b3h}i!u�Ö�m�tvÝ$i	p�g|tvÖ�Ú¿ucp�d�Ûcjki	wBå�õ,×ct�g�t�g,tkjvjk`3g|Ö%p�f�Ö%i�m�tkb
ïWtkØ�`3p%i �FÛ*ë¡f�b3m"h!ë�q�×ci!p%iq'i�g%×cd�qQÖ%×ci�i	Ý$d�jk`�Ö%tkd�b"d�Ù ��âÅf�g�f,ÙÈ`cb*h�Ö%tkd�bRdlÙ�Ö%×3i�b5`cwRÛ�i	p
dlÙ]Ö%p�fltkbctkbcØ�i}ìcflw¿ucjki!g�ÙÈd�pFg%ó5Ú·f�b3moÖ%tkØ�i!p�g!åcá(b@Û�dlÖ%×Çh!f�g%i!g!Þ�Ö%×3i	p�iStkgaf�h}jki!f�p<tvw¿ucp�d�Ý�i	ê
wÀi!b�ÖSd�Ý�i	p\Ö�×ci�d�b3i}êzi}ìcflw¿ucjkiÀg�h}i!b3flp�tkd3å¡õ,×ct�g"t�g�u3flp%Ö%t�h}`cj�flp�jkÚíg|tkØ�b3t1ã*h!flb�Ö!Þ¡g%tkb3h}i¿Ö�×ctkg
g%h	i	b3f�p%tkdÇt�gRi�ð$`3tvÝ�fljki	b�ÖGÖ%dÇÖ�×ciBg�Ö�flb3mcf�p�mÅð�`ci!p%Ú�êzÛ5Ú$êzi}ìcf�wÀu3jviÇé²q�×ci	p�i¸`3g%i	p�gSp�i}Ö�p%tki	Ý$i
tvw�flØ$i!g�dlÙ�fGh}d�b*h}i	ucÖ'Û5Ú¿ucp�d�Ý�t�m�tkbcØ"Ö�×ci\g%Ú�g�Ö�i	wÁq�tvÖ%×·d�bci\h}d�b*h}i	ucÖ�i}ìcf�wÀu3jvi�ë�å�nag�Ö%×3i
ã3Ø�`cp�i!g�h	jvi�flp�jvÚ@m�i!wÀd$b3g|Ö%p�f�Ö%i$Þ�d�bciÀi}ìcflw¿ucjkiÀtkg�`3g%`3f�jvjkÚ@bcdlÖ"i!bcd�`cØ$×¡Þ�flb3míjvd$bcØlê�Ö%i!p%w
jvi�flp�bctvb3Øom�d5i�g"tvw¿ucp�d�Ý�iÀu�i	p%ÙÈd�p�w¿f�b3h}iÀÛ5ÚîfBg%`cÛ3g|Ö�flb�Ö�tkf�jflw¿d�`cb�Ö�å�á(bíÖ�×ci�u3flp%Ö%t�h}`3jkf�p
h	f�g%i<d�Ù�g%ó5ÚGtvÖ�t�g�h	jvi�flp�Ö%×3flÖ�u�i	p%ÙÈd�p�w¿f�b3h}i<h!flb�Û�iaw�f�mciag|`3Û3g�Ö�flb�Ö%t�fljkjkÚGÛ�i}Ö%Ö%i	p�Ö%×*flb�tkb
ïWtkØ�`3p%i �Rf$ëÛ�Ú�h	d�b3g%tkmci	p�tvbcØRwÀd$p%iai}ìcflw¿ucjki!g!å ò b¿Ö�×ci\dlÖ%×3i	p�×*flb3m�Þ�ã3Ø$`cp�i#�Gm3ë�g|×3d�q<g
Ö%×3flÖGw¿d�p�i�i}ìcflw¿ucjki!gRw�fló�i·fÇm�tvñ�i!p%i!b3h}i�d$bcjkÚQq�×3i	bÅu�i	p%ÙÈd�p�w¿f�b3h}i¸tkgRjvtkw¿t1Ö�i!mÅÛ5Ú f
u*d5d�p¿p�i	ucp�i!g%i	b�Ö�f�Ö%tkd�bädlÙ\h	d�b3h	i	u�Ö�m�tkÝ�i!p�g%t1Ö�Ú$Þ]bcdlÖ�m�t�g�Ö�tvb3h}Ö%tkÝ�i!bci!g�g	åï3d�p�g%bcd�q"Þ]q�×ci	p�i
Ö%×ci"j�f�Ö%Ö%i	p�t�g,Ö�×ci"p%i�flj�Û�dlÖ|Ö�jvi!bci!h�ó�Þcw¿d$p%i�i}ìcf�wÀu3jvi�g�m�d¿bcdlÖ<w�fló$i\f�mct1ñ�i	p�i	b3h	i�å

0 10 20 30 40 50 60 70 80 90 100
0

10

20

30

40

50

60

70

80

90

100

% Recall

%
 P

re
ci

si
on

Logo (1 ex)       
Sky (20 ex)       
Tigers (20 ex)    
Vegetation (20 ex)
Snow (20 ex)      

0 10 20 30 40 50 60 70 80 90 100
0

10

20

30

40

50

60

70

80

90

100

% Recall

%
 P

re
ci

si
on

1 ex  
20 ex 
60 ex 
80 ex 
105 ex

��µ -5µ

0 10 20 30 40 50 60 70 80 90 100
0

10

20

30

40

50

60

70

80

90

100

% Recall

%
 P

re
ci

si
on

1 ex 
10 ex
15 ex
20 ex

0 10 20 30 40 50 60 70 80 90 100
0

10

20

30

40

50

60

70

80

90

100

% Recall

%
 P

re
ci

si
on

1 ex 
10 ex
15 ex
20 ex
25 ex

�}µ 2�µ


��� ¬���¬ {*�!���!�È#����� ¹.1���	�������$�$7���µ � ´ ���$��°���
,���	�a#�$�S�G���!�������$#�
�7*-�µ%)3�}µ%)*�!��2B25µ � ´½�	
a�
�k���$��#������¿�	��#���,#(�|�	�1�$������
(��#�
(��Ä��,�k�!��
 �l~�� -�µ��È)�#���������
�� �}µ��È)5�	�52G
(�$��¼�� 25µ��È7

ïWtkØ�`3p%i���g%×cd�q<g¡Ö%×ciNÖ�d�u�	L�'w�f�Ö�h�×3i!g�ÙÈd$p¡Ö�×ciÖ�tvØ$i	pWf�b3m"g%ó�Ú�h}d$b3h}i!u�Ö�g!å	ázÖ�tvjkjk`3g�Ö�p�flÖ%i�g
q�i!jvj�×cd�q Ö%×3i�bci!q:jkd�bcØaÖ%i	p�w½jvi�flp�bctkbcØaw¿i!h�×*flbct�g|w½t�g�p�d�Û3`3g�Ö�q�t1Ö�×Rp�i!g%u*i�h�Ö�Ö%d\h}d�b*h}i	ucÖ



m�tvÝ$i	p�g|tvÖ�Ú�Þ$i	tvÖ%×ci!p�tkb�Ö�i	p�w¿g�dlÙ�m�tvñ�i	p�i	b�Ö'h!flw¿i	p�f�Ý5tvi!q�u*d$tvb�Ö�g!Þ5g|×3f$m�tkbcØ3Þ$d5h!h}jk`3g%tvd$b3g	Þ$i}Ö�h
é»Ö%tkØ�i!p�ë,f�b3m·Ý�f�p%t�f�Ö�tvd$b3g'tvbBÝ5t�g|`3f�j¡flucu�i!f�p�f�b3h}i\dlÙ�Ö%×3iSh}d�b*h}i	ucÖ,tvÖ�g%i	jvÙ�é²g%ó�Úcë}å


��� ¬��3¬ y��!��4��a S�	#��|���
]�k�!��#���'#������%�F±».����v#%µN�!�52G
 �l~¸±��������#%µ����!�������$#�
�7
� ��� ��Ï���ÍaÓ�� 
�!7�³�7�³�5�	�l�*)���7 � ���$�$)��	�52"��7��'������7c{*���	�������$� � ���	#������N´���.1��°��	������	�52S���� "��.1�	���®#�~ x ��#(������

��� /0 S�!���À+��	#|�	-5�!
(��
�7:/����	��
��������������������������� ��!#"�$�#%'&)(#(*��*	�+�-,*./"10��2"��3%�45� %����
6 � !$
�"�
*�+���)5���!�!��
a����7��18�)��19:9�8�)��$�!��#|��³��	��-5�}�|��)��]�!.��®���!���$�1��7

4�7,/|7c����Éc) x 7 x ��.�.�����)*�c7�¶' "��l����2����$)$�	�52 � 7�;'�v�	����.���
�7 � �1�$<'����#�����Ã�³]��~���
(�1�	�¸´���.���°!�!�$���
� ����2$-��!�������	��/� S�	���¡´���#(������°��	.»7�/��=,*����>5�����@?1>����BA)"��C����
*�EDF�#(#�#0������C� ���$)!&�����������)�����
z#(���1��)
�@9:9:Gl7

�l7�{¡7!+'��°����}~���)	{�7:H�~��	�(Æ�)!�!��2/HF7!{*�$����
(�»73&IAJ
��K!#"K!$�CL �M*�C�C(ONP������
*Q=��?RAF"��C����
��SDF�#(#�#0������C� ���$7
�l�$�������!���(�²&W����.1�	�$)3�19:9�G�7

��7�y'7 x �1� ���"�	�52À´<7 � �����}�|237N/0�l#��%�|�!��#���°���.����}���������"�$
(�1�$�S�UT�
(��������#0~��!�¡ "�l2���.�
�V$7WA)"��C����
*�
DF��(*�#0������C� ���$)c��6lÃ ��G��@7���8�4l)��@9:9:Xl7

��7Y�$7 � ���}��.»7/AJ
��:!*":!$�CL ��#�C� (=D)��"����������0Z���2,*�����$L�L �[0������W\�Q�#����.E$]�^O���C_`��
���S��?aAFLb"�c�#� !@L[�O,*�d�
?1��
����3(*�%7 x �!�����	�fe<�!���� S�!�$�*)c�19�8:8l7

Gl7g;W���$�G´����»)cy'75<'���!�$�$) x 7*¶��(#�������)*�!��2o��7 x ��$���	#(�|��7a´���.1��°��	����� � ����2�-5�	� ��Ã3� � ��¼]���
y����!.����	�,/���#����|�	��#���°��F������#�����#(�0³]�!
(��2�/0 S�!�!�a´���#(������°!�!.»7a,�h`h�hiN�
�"���$>`���j�k��
�($c����CO"��3%
\�Q�#����.E�?$��
f4P�C%����lNm��(*���d�:Lb�#0�Q	)38$±²�!µ%Ã G!���n7�G����l)��l���$#��� F-����,�@9:9:8l7

X�7�{¡7�y���~$�|��%��) x 7$�]�!
(���1��)��!��2R�c7$����.v�}����o�7�/� S�!�!��+'�1�!��
z#������G�!��2R´���.���°!�!����� � ����2$-��!�������
#�$��/� S�!�!�,´��	°����N¾ ¾ ¾ �l���	���|��¡���!�1�$��7�/��p4P��#c�":Lrq:sKs�t�)c�$�	�À+,�����!�$)��]�!.��®���!���$�1��7

8l7aua7�&W�!
(���!������.��!
"�!��2@�a7�{3������ S�	�*7¿� � ���!-5�!-$��.1��
z#����¿����%$�®#�����#��$�����k�!�"������#�����#(�²-5�!
(��2
/0 S�!���F´��%#(���1��°��	.È7,/��vAW
��1(n>R,�h`h�hi����.g�dc�����
U45��#� ���U"��3%wAF"��C����
*�-D)��(#�#0����M�C� ���x�����@?1>1)
<��1.®#��!�Z<'���!23)�u'�	�(#���]�	���!.��1����)34	6�6!6�7


