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0¡ <¢�£a8RDES�£a, ¤¥V¦WZ[^bRo\V/]^gZY\]§]^gZVX[�V¡Y\[�V¦_¨b\[^V¦]^gZY\`ª©<«¬�®z¯#Y\[^_Lhji�gZY\VX°
`a±Z_ ( Vl[^k�±ZW²]^bq©=mGd�b\[tY\°j°�k^±Z³LiXhjVX`a]^° ) °´Y\[^r\V#©=y
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½ ` ½ iX]�b ( VX[�¾ � ]�g}m¿¾lw\À\v�maÁ�VX[^_LY\]=Ât[^b\]^VTmThj`¦Y&°´VX]^]^VX[�]^b&Á�[^VX`Zhjil°jVTmT]^gZY\]<Ã!ÄZh´oQhjÄZVlktÅ\Æ<ÇªÅzd�b\[
Y\°j°*hj`a]^VXr\VX[�k�Å�m:ÂtgZVX`ZVXo\VX[}Ã§h´k<Y�WZ[^hj_LVTy ÈtgZV1ÉQ±ZVXk^]�hjb\`�`ZY\]^±Z[^Y\°´° ) Y\[^b\k^V1Y\k<]^bNÂtgZVX]^gZVl[
]�gZV·WZ[^hj_LVXk
Â·VX[�Vq]^gZVÊb\`Z° ) hj`a]^VXr\VX[�k�Ë¾Ê]^gZY\]tk^Y\]^h´k^ÌZVXÄ²]^gZh´kciX[�hj]^VX[�hjb\`}m ( ±Z]c¯tY\[^_¨h´i�gZY\VX°·ÍÎ¯#Y�¾lÏ�W�b\hj`a]^VXÄ²b\±Z]�m
hj`¥¾lÐ�¾lv�mQ]^gZY\]tÑ\w�¾LÒIÓÔu�Õ�¾\¾cÕ�¾lÖ\×.ÄZhjo*hjÄZVXk�ÅGØ�Ù�Ú�ÇÛÅ¨d�b\[tY\°j°�hj`a]^VXr\Vl[^k�Å�y¹Ü`P¾ � Ð\Ð�mQÝ�b\[^k^Vl°j]qÍ|Ý�b\Ï
gZY\Ä²`Zb\]^VlÄÞ]^gZY\]tb\`ZVqiXb\±Z°´Ä²VXY\k^h´° ) ]^Vlk^]#d�b\[#k^±Zi�gChj`a]^VXr\VX[�k (a) ±Zk�hj`ZrfÒIÂtgZY\].Â·VqÂthj°´°�iXY\°j°´×

ßÊà\á�âAã�ä7å�æ â&çèá^é7å^ãèá^éjà\ê ë�ìîíïé7ðRéñíZã�âNÅ\ò§ÇóÅzô�à\ácõ\ä´ä�éjê¿å^ã�ö�ã�á^â�ÅLéjô�õ\ê}í
à\êZä´÷¡é´ô�ì�éjâtâAøQùïõ\áAãèô�áAãXã#õ\ê}í§ÃqÇú¾LíïéñðRéñíZã�â·ìÞÇú¾�ô�à\átõ\äjä�ûZá�éjüCãèâ1Ã¥íïéñðRé7íïé´êZö§ì1ý

Ü`CY¦k^VX[�hjVXkNb\d�WZY\W�VX[^kNY\[^b\±Z`ZÄ�¾lÐ�¾lv�mZ¯#Y\[�_¨hji�gZY\VX° ( VXr\Y\`fY\`Ch´`Zþ�ÄZVXWZ]^gfk^]�±ZÄ ) b\d�iXb\_LW¿b\k^h´]^V
`a±Z_ ( VX[^kcÂ#h´]^gÞ]^gZh´k#WZ[�b\W¿VX[^] ) mQÂtgZhji�g²gZYRo\V ( VXiXb\_LVqÿQ`ZbRÂt`ÞY\k��¹õ\á^üLé7ç��Zõ�ã�ä�ê¿ùïü��¿ã�á^âAy�Ü`PÍ|¯tY\x\Ï7m
¯tY\[^_¨h´i�gZY\Vl°�V��*gZh ( hj]�VXÄCY\`CY\°jr\b\[^h´]^gZ_ ]^b!iXb\`Zk^]�[^±ZiX]Nk^±Zi�gf`*±Z_ ( VX[^k�Y\`ZÄCk^]^Y\]�VXÄ}m�W�VX[^gZY\WZkNk^b\_LVXþ
ÂtgZY\]qÂthjk^gZd�±Z°´° ) m�]^gZY\]	�èå
�Zéjâqä´éjâAåÊÒIb\d·¯tY\[^_Lhji�gZY\VX°¹`*±Z_ ( VX[^k^×§üLéjö��¿å���ã�é´ê}íZã�ZêZé7å^ãèäj÷�ã��å^ãèê}íZãXí��Ty
Ü`ZÄZVXVXÄ}mT±Z`*]^h´°�`ZbRÂqmT`ZbÊb\`ZVcgZY\k ( VXVX`!Y ( °´V#]�bqWZ[^bRo\Vc]^gZY\]
]^gZVX[�V#Y\[^V#hj`ZÌZ`Zh´]^VX° ) _LY\` ) ¯tY\[^_¨h´i�gZY\Vl°
`a±Z_ ( VX[^k�m�]^gZb\±Zr\g3hj]tgZY\kc°jb\`ZrLk^VXVX_LVXÄ²gZh´r\gZ° ) °jh´ÿ\VX° ) y

Ü`ª¾lÐ\u\Ðq¯tgZVX[^`Zh´i�ÿ¨`Zb\]^VXÄ¦]�gZY\]=hjdEÃ�Ó w�����¾����cÓ ¾lx�����¾cY\`ZÄ��§Ó ¾ � ����¾cY\[^V#Y\°j°�WZ[^hj_LV
]^gZVX`ÞÃ����²h´kÊY¡¯#Y\[�_¨hji�gZY\VX°¹`a±Z_ ( VX[�y&sNiliXb\[^ÄZhj`Zr¡]^b��NY\[^Ä ) Y\`ZÄ��}hj]�]^°jVXÂ=bQbQÄ! Îk�Â#h´ÄZVX° )C( VX°jh´VXo\VXÄ
WZ[^h´_¨V#"*þ�]�±ZWZ°jVX]^k&ilb\`%$èVXiX]^±Z[^V\m�]�gZVXk^V/k^gZb\±Z°jÄ�k^h´_&±Z°j]^Y\`ZVlb\±Zk^° ) ( V¦WZ[^h´_¨V¦hj`ZÌZ`Zh´]^VX° ) b\d�]^VX`}m�ÂtgZhji�g
Â·b\±Z°´Ä²]^VX°´°�±Zkc]^gZY\]t]^gZVX[^VÊY\[^V�hj`ZÌZ`Zhj]�VX° ) _¨Y\` ) ¯#Y\[�_¨hji�gZY\VX°�`a±Z_ ( VX[�kAy

sNk ) Vl]!±Z`ZWZ± ( °jh´k^gZVXÄKiXb\_¨WZ±Z]^Y\]�hjb\`Zk¦b\d'&ch´i�gZY\[^Ä)(=hj`Zi�gógZYRo\V ) h´VX°jÄZVXÄ � mÎx\À�¾3¯tY\[^_¨h´i�gZY\Vl°
`a±Z_ ( VX[^kL±ZW�]�b�¾lvQÚ�«Rm#¾lÐ�mÎx\Ö\ÐC±ZW�]^b�¾lvQÚ+*:m�À\À�m|Ö\v\wC±ZW�]^b�¾lvQÚ-,ÞY\`ZÄÔ¾lv\Ñ�m|x�¾lxC±ZW�]^b�¾lvQÚ�Ø:y ½ `
]^gZV!b\]�gZVX[qgZY\`ZÄ}m�`a±Z_¨VX[�b\±Zk&Y\±Z]^gZb\[^k§gZYRo\V¨k^±ZWZWZ°´hjVXÄ�±ZWZW�VX[ ( b\±Z`ZÄZk&d�b\[�.LÒj©�×Am}]�gZV!`*±Z_ ( VX[&b\d
¯tY\[^_¨h´i�gZY\Vl°}`a±Z_ ( Vl[^k�±ZW²]^bq©=mG]^gZV ( Vlk^] ( VXhj`ZrfÒ�Í/(={Z¤KÏ7mQ]�gZb\±Zr\g²Y\°jk^bLk^VXV!Í/(�b\Ïj×
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d�b\[.©DC Eúy#¤¥V ( VX°jh´VXo\V&]^gZY\]�]^gZh´kN±ZWZW¿VX[ ( b\±Z`ZÄ WZ[^b ( Y ( ° ) r\h´o\VXkN]^gZV&]^[^±ZV&k�hGFXV�b\dH.LÒj©�×Ay ½ ±Z[
( Vl°jhjVld<iXY\` ( VI$è±Zk^]^h´ÌZVXÄ (*) ]^gZVqgZVl±Z[^hjk^]�hji§Y\[^r\±Z_LVX`a]�hj`�ÍJ(�b\Ï7mGÂtgZhji�gChjk ( Y\k^VXÄCb\`²h´ÄZVXY\kcb\dLK�[^Ä!Mb\k
Í/K�[^x\Ï7y

Ü` ]�gZhjk�WZY\W¿VX[�Â·Vzk^gZbRÂ]^gZY\]N.LÒ´©}×NËÔ©POPd�b\[�Y\°j°�°´Y\[^r\V�©�Y\`ZÄ k^b\_¨V�W¿b\k�hj]^h´o\Vzilb\`Zk^]^Y\`a]RQ�y
ÈtgZV¡WZ[�VXiXhjk�V3oRY\°j±ZV¦b\dSQ ÄZVXW¿VX`ZÄZkzb\`�]èÂ=bªb\]�gZVX[�iXb\`Zk^]^Y\`a]^k�]^gZY\]�Y\WZW¿VXY\[&h´`�Y\`ZY\° ) ]^h´i!`a±Z_ ( VX[
]^gZVXb\[ ) y�¤ Vq`ZbRÂ ÄZVlk^iX[^h ( Vq]�gZVXk^Vqilb\`Zk^]^Y\`a]^kAy

�}VX]UTtÒj©}× ( V�]^gZV�`*±Z_ ( VX[Êb\d
WZ[^h´_¨VXktÃV0ú©�m¿Y\`ZÄ °´VX]UT#Ò´©W�YX�× ( V�]^gZV�`a±Z_ ( VX[�b\d
]^gZVXk^Vzd�b\[
ÂtgZhji�g!Ã�Ç ¾�hjk.d�[^VXV�b\d}WZ[^hj_LV�d�Y\il]^b\[^k.V��QilVXVXÄZhj`Zr�X<yW�}VX][Z�ÄZVX`Zb\]^V�]^gZV�k^Vl]tb\d}`a±Z_ ( VX[^k'\	hj`¡]^gZV
[^Y\`Zr\V�v�]�\^]¾�d�b\[#Â#gZh´i�gÞ]^gZVX[^VÊV��Qh´k^].`*±Z_ ( VX[^k.© Ú Ò_\Ê×Ama` Ú Ò_\Ê×=Ëîv¨k�±Zi�gÞ]^gZY\]

Ò^¾�b5¾l× T#Ò´©W��© Ú32dc ×Hef` Ú Ò_\Ê×�TtÒj©�×

d�b\[&Y\°j° ©ge%© Ú Ò_\Ê×AyhK=[^Ä!Mb\k¦ÒIk^VXVªÍJK=[A¾lÏ´×qWZ[^bRo\VXÄ�]^gZY\]§]^gZVl[^V¦hjk&YCk^_LY\°j°�W¿b\k^h´]^hjo\V!`a±Z_ ( Vl[&hj`iZcy
�}Y\[^r\VX[NoRY\°j±ZVXkNÂ·Vl[^V&k^± ( k^VXÉ*±ZVX`a]^° ) d�b\±Z`ZÄ (*) ¤¥bQb\°´ÄZ[^hjÄZr\VTmEpqb\°´ÄZd�VX°jÄ}mj(�b\_LVX[^Y\`ZiXVTm¿Á�b\±ZoQ[ ) Y\`ZÄ
pq[�±ZWZW}mlk.Y\°jb\r�m�Y\`ZÄ¦Á�[�hjVXÄZ°´Y\`ZÄZVX[Ay<¯#±Z[�[^VX`a]^° ) ]^gZV ( VXk^]·[^Vlk^±Z°j]·ÿ*`Zb:Ât`fÒ^ÍÎÁ�[�Ïj×
hjk=]�gZY\]=Y\` ) W¿b\k�hj]^h´o\V
`a±Z_ ( VX[&°´VXk^k§]^gZY\`K¾tÇ	Ò5xlm nl×82�Ú�hjk§h´`VZcyoK�[^Ä!Mb\k§gZY\k§ilb\`%$èVXiX]^±Z[^VlÄ�]^gZY\]ÊY\` ) W¿b\k�hj]^h´o\V¨`a±Z_ ( VX[
°jVlk^kc]^gZY\`¥¾�h´k#h´`pZrqQ]�gZY\]#h´kAmG]^gZY\]HZ�hjkt]^gZVqb\W�VX`²hj`a]^VX[�o:Y\°�ÒIvl��¾l×Ay

¤¥V&[�VX_¨Y\[^ÿ3]^gZY\]Nhj]#hjkNVXY\k ) ]^b¦k^VlVz]�gZY\]�hjdH\tsiZ#m�]^gZVl`�Ò5vl��\ÊÏPuvZ#ytÜ`fY\ÄZÄZhj]�hjb\`fb\`ZV&iXY\`
k^gZbRÂ%ÒI±Zk^h´`Zr�]^gZV'k.[^±Z`%w�È#h´]^i�gZ_¨Y\[^k�g3h´`ZVXÉQ±ZY\°´hj] ) ×·]�gZY\]·hjdW\�sxZ�]^gZVl`y\'zPs#Z�d�b\[.k^b\_¨V�\'z�Ë�\!y
ÈtgZY\]#h´kAm�ZÛhjktY\`Þb\W¿Vl`²hj`a]^VX[^oRY\°7y�¤¥V�r\hjo\V�]^gZVqWZ[�bQb\d�h´`Þ{ZVXil]^hjb\`²w�y

U�VXÌZ`ZV{TtÒj©|q3}l��Å\×Ê]^b ( V¦]^gZV¦`a±Z_ ( VX[zb\d1WZ[^hj_LVXk�±ZW�]^b/©î]^gZY\] ( VX°´b\`Zrª]�bC]^gZV¦Y\[^hj]�gZ_¨VX]^h´i
WZ[^b\r\[^Vlk^k^hjb\`fÅÊ_¨bQÄp}�y�ÈtgZVÊWZ[^h´_¨VÊ`*±Z_ ( VX[�]^gZVXb\[�VX_ d�b\[tY\[^h´]^gZ_¨VX]�hji�WZ[^b\r\[^VXk^k�hjb\`Zkck�]^Y\]^VXkt]^gZY\]

Ò^¾�b x\× TtÒj©Hq3}~��ÅT×��fT#Ò´©}×����·Ò�}\× d�b\[ ©iC E��

WZ[^bRoQh´ÄZVXÄ²ÒñÅ<��}�×�Ó ¾\mïÂ#gZVX[�V'�ÞhjkLK�±Z°jVX[� |k¹d�±Z`ZiX]^h´b\`}y�sN`�h´_¨W¿b\[�]^Y\`*]�WZ[�b ( °jVX_ h´`zY\`ZY\° ) ]^h´i·`a±Z_ ( VX[
]^gZVXb\[ ) hjkN]^b/VX`ZÉ*±Zhj[^V�h´`*]^b/]^gZV&W�b\k^k^h ( °jV�ÄZVXW¿Vl`ZÄZVX`ZiXV¨b\`�}¦Y\`ZÄPÅ¡h´`f]^gZhjkNY\k ) _¨WZ]^b\]�hji&[^VX°´Y\]^hjb\`}y
Á�b\[NV��QY\_LWZ°jVTmº_¨Y ) }¡Y\°´k^b/]^VX`ZÄª]^b¡hj`ZÌZ`Zhj] ) Y\kt©�ÄZb*VXk�Y\`ZÄ h´d�k�b�m¿gZb:Â d�Y\k^]Y�îÜ]Nhjk�iXb\`%$èVliX]^±Z[^VXÄ
]^gZY\]tÒ^¾\yÎx\×<gZb\°jÄZk�±Z`Zh´d�b\[^_¨° ) d�b\[�Y\°j°*iXb\WZ[^hj_LV.hj`a]^VXr\VX[¹WZY\hj[�k�Å<��}�Â#h´]^g3¾r0�}�0�©<Ú32d�\mïd�b\[�Y\` ) Ì��QVXÄ
� Ëîv�y
sNk�k^±Z_¨h´`Zr!]^gZV�&chjVl_¨Y\`Z`Cg ) W¿b\]�gZVXk^hjk#d�b\[cU�hj[�hji�gZ°jVX]S�¹þId�±Z`ZiX]^h´b\`Zk�]^gZhjktiXb\`%$èVXil]^±Z[^V&iXY\` ( V
WZ[^bRo\VXÄ¨d�b\[
]^gZV._¨b\[�Vt[�VXk^]^[^h´iX]^VXÄL[^Y\`Zr\Vq¾r0�}�0�© Ú¬�«32d� y��Nb:Â=VXo\VX[Am\]^gZV.k^]^[^b\`Zr\Vlk^]�±Z`Zilb\`ZÄZhj]^h´b\`ZY\°
k^±Zi�gª[^VXk^±Z°´]�ÿQ`ZbRÂ#`fh´k�]^gZV&{ZhjVlr\VX°jþI¤¥Y\°jÌZk�F&]�gZVXb\[^VX_²m�Â#gZh´i�gªY\k�k^VX[^]^kN]�gZY\]�Ò^¾\y|x\×#gZb\°jÄZkN±Z`Zh´d�b\[^_¨° )
d�b\[tY\°j°�iXb\WZ[^h´_¨V�hj`a]^VXr\VX[#WZY\hj[^k�Å<��}zÂthj]�gP¾S0�}�0Ò5°jb\r ©}×Y�ZmGd�b\[cY\` ) Ì��*VXÄi"ºy

Üd&b\`ZV h´kÞWZ[^VlWZY\[^VXÄ ]^bÛÄZh´k^[^VXr\Y\[^Ä YÛd�VXÂ W¿b\k^k^h ( °jV��´V��QilVXWZ]^hjb\`ZY\°� ·_¨bQÄZ±Z°´h7mc]^gZVl`Ôb\`ZV¥iXY\`
k^h´r\`ZhjÌZiXY\`a]^° ) hj_LWZ[^b:o\V&]�gZV§[^Y\`Zr\V&hj`C]�gZV&{ZhjVXr\VX°´þ�¤¥Y\°´ÌZk�F&]^gZVXb\[�VX_Cy#Ü`CWZY\[^]�hjiX±Z°´Y\[Am�hj]#hjk�W�b\k^k^h ( °jV
]^b/k^gZbRÂ]^gZY\]Nh´d � Òj©�×�]^VX`ZÄZk�]^b/v/Y\[ ( hj]�[^Y\[^hj° ) k^°´b:Ât° ) m�]^gZVX`�Ò^¾\y|x\×�gZb\°´ÄZk�d�b\[NY\°j°<iXb\WZ[�hj_¨V�h´`*]^Vlr\VX[
WZY\hj[�k�Å<��}LÂthj]�g�¾S0^}�0ó©P��7�@a9 ( ±Z]�d�b\[#]^gZb\k^V�}!ÂtgZhji�gCY\[^VÊ_&±Z°j]^h´WZ°jVXkcb\d<Y!W¿b\k�k^h ( °´VqV��*iXVXWZ]^h´b\`ZY\°
_¨b*ÄZ±Z°j±ZkH}��Reî°jb\r ©�y�Á�±Z[^]�gZVX[Am�hjd�b\`ZV.hjk¹Â#h´°j°´hj`ZrN]^b�[^VX°´Y��§]^gZV.Y\k ) _LWZ]^b\]^h´i1[^VX°jY\]�hjb\`�hj`ÞÒ^¾\y|x\×�m:]^gZVX`
b\`ZV�iXY\`ª]^Y\ÿ\V¡¾R0�}p0ú©?� d�b\[�k^b\_LV�k^_¨Y\°´°[� Ë	v/Y\`ZÄ}m (a) Y\°´°jbRÂ#h´`Zr¡Y/d�VXÂ	_¨b\[^V�V��*iXVXWZ]^h´b\`ZY\°
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_¨b*ÄZ±Z°jhñm�Â·V&iXY\`fr\VX]N°´Y\[^r\VX[�oRY\°j±ZVXk�b\dH�¦y#{ZW¿VliXhjÌZiXY\°´° ) m�°´VX]��KÄZVX`Zb\]�V&]^gZV�k^VX]Nb\d¹`*±Z_ ( VX[^kR� hj`
]^gZV�[^Y\`Zr\V&vp]t��] ¾§d�b\[�ÂtgZhji�gª]^gZVX[^V�h´kNY¡`a±Z_ ( Vl[c© « Ò_�q×�Y\`ZÄªY¡W�b\k^hj]�hjo\V&hj`a]^VXr\Vl[R� � m�k�±Zi�g
]^gZY\]
d�b\[=VXY\i�g&©ie�© « Ò_�q×Am�]^gZVX[�Vchjk
Yqk�VX]W� � Òj©�×
b\dºY\]�_Lb\k^]1� � hj`a]^VXr\VX[^k�mTVXY\i�g¦V��*iXVXVXÄZh´`Zr§°jb\r ©�m
Âthj]^g

Ò^¾�b u\× TtÒGX�q3}l��Å\×�e TtÒGX�×
xl�·Ò_}�×

ÂtgZVX`ZVXo\VX[!Ò7Å<��}�×#Ó ¾\m¹¾�0�}�0_¨hj`d�l©P���YXB�l©�Ú32��I�!Y\`ZÄD}/hjk�`Zb\]�ÄZh´oQh´k^h ( °´V (a) Y\` ) _LVX_ ( Vl[qb\d
� � Òj©�×Ay

Ü`!{ZVXil]^hjb\`!uÊÂ·Vtk^gZb:Â ]^gZY\]
]^gZV#hj`a]^VX[^oRY\° ÒIvl� Ñl�G¾lx\×[u��¥Y\`ZÄ}mahj`Ld�Y\iX]Am\Â·Vck�gZb:Â Yqk�b\_¨VXÂtgZY\]
k^]^[�b\`Zr\VX[�]�gZVXb\[^VX_%d�b\[¹`*±Z_ ( VX[^k·h´`L]�gZhjk
hj`a]^VX[^oRY\°7y�¤¥V.ÄZVX[�hjo\Vtb\±Z[�[^Vlk^±Z°j]
d�[^b\_ YqÄZVl`Zk^hj] ) ]^gZVXb\[�VX_
b\dr�N±��*°jV ) ÍJ�N±ZÏ1d�b\[L]�gZV#FXVl[^b\kLb\d#U�hj[^h´i�gZ°´VX]o�¹þId�±Z`ZiX]^hjb\`Zk�y�ÈtgZb\±Zr\g�b\±Z[zWZ[^VXiXh´k^VÞk�]^Y\]^VX_LVX`*]zb\d
ÈtgZVXb\[^VX_ u�y´¾LY\WZW¿VlY\[^k§]^b ( V!`ZVXÂqm ]^gZY\]§k^b\_LVX]^gZh´`ZrC°jhjÿ\VL]^gZhjkqk^gZb\±Z°jÄ ( V¨ÄZVX[^hjoRY ( °jV¨d�[^b\_ Í/�N±ZÏ
Â·Y\k#ÿQ`ZbRÂ#`3]^b¨]^gZV�V��*W¿VX[^]�kAy
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ÈtgZhjkthj_¨WZ°´hjVXk#]^gZV�[^VXk^±Z°´]cY\`Z`Zb\±Z`ZiXVXÄCh´`Þ]^gZVÊY ( k^]^[^Y\il]Ay
½ ±Z[cY\[^r\±Z_LVX`a]#h´k ( Y\k^VlÄ²b\`xK�[^Ä!Mb\k� |ktb\[^h´r\hj`ZY\°�gZVX±Z[^h´k^]^h´i¦Í/K�[^x\Ï7ma]^gZb\±Zr\g²Âthj]^g¡iXVX[^]�Y\hj`Þ_LbQÄZh´þ

ÌZiXY\]^h´b\`ZkAy�È#gZV�hjÄZVlYLh´kt]�bzilb\`Zk^]^[^±ZiX]tY\`¡hj`a]^VXr\VX[r��d�b\[.ÂtgZhji�gÞ]^gZVl[^V�Y\[^V�YLo\VX[ ) °jY\[^r\VN`a±Z_ ( Vl[cb\d
WZ[^h´_¨VXk¹Ã¦k^±Zi�g¡]^gZY\]¹Ã�ÇÛ¾cÄZh´oQh´ÄZVXk��#y<{Z±ZWZW¿b\k�V�]�gZY\]·]^gZV�WZ[^bQÄZ±Zil]1b\d}k�b\_¨VNb\d�]^gZVXk^V�WZ[^h´_¨VXk�m*k^Y )
. Ó Ã Ú!ª�ª�ª Ã � m*h´k1iXb\`Zr\[^±ZVX`a].]^b¡¾t_LbQÄ«�#y<È#gZVl`y. h´k1Y�¯#Y\[^_Lhji�gZY\VX°º`a±Z_ ( Vl[AmGk^hj`ZiXV�VXY\i�gzÃ<¬�ÇÛ¾
ÄZhjo*hjÄZVXk��ÔÂtgZhji�gPÄZhjo*hjÄZVXk�.úÇ	¾\m Y\`ZÄPÂ·V¨_¨Y ) Y\WZWZ° ) Ý�b\[^k^VX°´]� |kqiX[^hj]�VX[^hjb\` Y ( bRo\VTy!Üè`ZÄZVlVXÄ�]^gZV
_¨b\[�Vqk^±Zi�gfWZ[^bQÄZ±Zil]^k�Â·V§ilY\`CÌZ`ZÄ}m�]^gZVÊ_¨b\[^V§¯tY\[^_Lhji�gZY\VX°}`*±Z_ ( VX[^kNÂ·V§Âthj°´°�gZY:o\V§ilb\`Zk^]^[^±ZiX]�VXÄ}y
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¤¥V#_¨Y ) o*hjVXÂó]^gZVlk^V�WZ[^h´_¨VXk�Ã¨Y\k=VX°´VX_¨Vl`*]^k=b\dº]^gZVcr\[�b\±ZWfÒ_¥���H�×�®1b\dº[^VXÄZ±ZilVXÄ¦[^VXk^h´ÄZ±ZVXk1_¨b*Ä��#y
ÈtgZV²d�b\°j°´b:Âthj`Zr¥[�VXk^±Z°j]�m=ÄZ±ZV²]^b¥oRY\`�K=_LÄZV¯k.b\Y\kLY\`ZÄóÝ�[^± ) k�Â#hJ$èÿÔÒIY\`ZÄóV��*]^VX`ZÄZh´`Zr¥Y¥]^gZVXb\[�VX_
hj`ZÄZVlW¿VX`ZÄZVX`a]^° ) ÄZ±ZVq]�b¨Ý�[^± ) k^Âth/$èÿ/Y\`ZÄ ½ °jk�b\`Z×AmGr\hjo\VXktY¨WZY\[^]�hjY\°�Y\`Zk^Â·VX[�y
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]�b ( VtY ( °´V.]^bÊY\WZWZ° ) È#gZVlb\[^VX_ ¾\y|x�]^b�ÌZ`ZÄZhj`ZrÊ¯#Y\[^_Lhji�gZY\VX°Z`a±Z_ ( VX[�k (a) b\±Z[¹WZ[^b\W�b\k^VXÄ
_¨Vl]^gZbQÄ}mGÂ·VÊÂ#h´°j°�`ZVXVXÄC]�bLÌZ`ZÄCY\`3hj`a]^VXr\VX['�#mQÂthj]^g3Y\]#°´VXY\k^]

º Ò_�¹× ¾��ó°´b\r �·Ò_��×º Ò_�¹× e º Ò_�¹×

WZ[^h´_¨VXk�ÃLd�b\[=ÂtgZhji�g�Ã.ÇP¾tÄZh´oQhjÄZVlkI�#yW�NVX[�VTma¯tY\[^_¨h´i�gZY\VX°_ Îk=°jY\_ ( ÄZY§d�±Z`ZiX]^h´b\` º Ò��¹×NÒ5k^VXV&ÍÎ¯#Y�¾lÏ´×�h´k
]^gZV�°jY\[�r\VXk^].b\[^ÄZVX[tb\d Y\`¡VX°´VX_¨VX`a]thj`PÒ�¥���H�× ® yL�NbRÂ·VXo\VX[t]^gZV�`*±Z_ ( VX[cb\d}k^±Zi�g²WZ[^h´_¨VXk
Ã¡iXY\`Z`Zb\]
V��*iXVXVXÄ�»¹Ò_��×AmE]�gZV&`*±Z_ ( VX[�b\d�ÄZhjoQh´k^b\[^k�b\d|� ÒIk^h´`ZiXV&VXY\i�gfk^±Zi�g3Ã²h´k�¾qWZ°j±ZkNY¦ÄZh´oQh´k^b\[cb\dH�¹×�mEY\`ZÄ
±Zk^±ZY\°´° )#º Ò��¹×1hjk._&±Zi�g²°´Y\[^r\VX[1]^gZY\`o»¹Ò_�¹×�ÒIk�VXVLÍ/KH(�{ZÏj×AyaÈ<bLYRo\b\hjÄ/]^gZh´k#WZ[�b ( °jVX_�Â·V�Âthj°j°¿WZhji�ÿ¦b\±Z[
��k^bz]^gZY\] º Ò_�¹×.h´k#k^±Z[�WZ[^hjk^h´`Zr\° ) k^_LY\°j°ñmQÂ#gZh´°jVTmGY\].]^gZV�k^Y\_¨V�]^hj_LVTmG]^gZVX[^V�Y\[^V�_¨Y\` ) WZ[^hj_LVXk·Ã¡d�b\[
ÂtgZhji�g²ÃzÇ ¾�ÄZh´oQh´ÄZVXk��tyÊÈ<b¡ÄZb3]�gZhjkAmºÂ·Vzk^VX°´VXiX]N� ]^b ( Vz]^gZVLWZ[�bQÄZ±ZiX]�b\d�ilVX[^]^Y\h´` WZ[^h´_¨VXkN�¨d�b\[
ÂtgZhji�g/]^gZVNWZ[^hj_LV�d�Y\iX]^b\[�k1b\dW��Ç�¾�Y\[^V�Y\°´°¿Y\]·_Lb\k^]LX<y�ÈtgZhjk1h´k·gZbRÂ Y&`a±Z_ ( VX[r\^s#Z�Vl`*]^Vl[^k1hj`a]^b
]^gZVÊWZ[^bQb\dèy

(�[^Y\i�gZY\[§ÍJ(=[^Ï¹Ò5k^VXVLÍ|s'(|&cÏj×1k�gZb:Â·VlÄ²]^gZY\]1]^gZVX[�VÊY\[^V�h´`ZÌZ`Zhj]^VX° ) _¨Y\` ) hj`a]^VXr\VX[�kH� Âthj]�g3_Lb\[^V
]^gZY\`Êxa¼<; =+>�½.¬j; =+>?; =+>A½ÛÄZhjo*hjk^b\[�k b\dG]�gZV�d�b\[^_îÃ¿Ç¨¾\m Ã�WZ[^hj_LVTy¾�NVX[^V¥¿.Ëîvchjk}k^b\_LV=iXb\`Zk^]�Y\`*]}]^gZY\]}ÄZVXþ
W¿Vl`ZÄZk<b\`&Yc`a±Z_ ( VX[|�©s��#y ½ `ZV·iXY\`Z`Zb\] ÄZbN_&±Zi�g ( VX]^]�VX[Am:k^h´`ZiXVL»¹ÒG�f×H0îx<7�Ú+5d6�75Ú+9À9�; =+>�½.¬j; =+>?; =+>A½
d�b\[
Y\°j°Á� Y\k¾�ÂC Eúy�(�[^Y\i�gZY\[� |k
_¨VX]�gZbQÄ¨h´k�]�bÊ]^Y\ÿ\VtY�`*±Z_ ( VX[U� ÂtgZhji�g!hjk¹]^gZVtWZ[^b*ÄZ±ZiX]=b\d�Y\°j°Zb\d
]^gZV�WZ[^h´_¨VXkt±ZWÞ]^bzk^b\_LV�W�b\hj`a].Y\`ZÄÞk^gZbRÂÔ]^gZY\]1]^gZVX[�VÊh´ktk�b\_¨V�hj`a]^VXr\VX[r"/Âthj]�g¯"³]�� ¼ÄÃ Y\`ZÄ¡Â#h´]^g
� Ó�"�� gZYRoQh´`Zr/_¨Y\` ) ÄZhjo*hjk^b\[^kNb\d¹]^gZV&d�b\[�_ Ã�ÇÔ¾\ycÁ�b\[Nb\±Z[NWZ±Z[^W�b\k^VXkAmºÂ·V&`ZVlVXÄ º Ò_"��¹×�]�b ( V
hj`Zb\[�ÄZhj`ZY\]^VX° ) k^_LY\°j°�hj`ªiXb\_LWZY\[^hjk^b\` ]^bx"��#y�k.±Z]�]^gZV�hj`a]^[^b*ÄZ±ZiX]^h´b\` b\d�]^gZV�_ ) k^]^Vl[^hjb\±Zk�d�Y\iX]^b\[N"
_¨Y ) [^±Zhj`¨]^gZhj`Zr\kAmTd�b\[=]^gZVl[^Vch´k�`Zb§[�VXY\k^b\`!Âtg )«º Ò�"��¹×
iXY\`Z`Zb\] ( Vcd�Y\hj[�° ) °jY\[^r\V\mTVXo\Vl`!hjdºÂ=Vck^]^Y\[�]^VXÄ
Âthj]^gªY\`D�îd�b\[�ÂtgZhji�g º Ò_�¹×�hjk�o\VX[ ) k�_¨Y\°j°�hj` ilb\_¨WZY\[^h´k^b\` ]^bx�tyqÜè`ª{ZVXiX]�hjb\` À¡Â·VzÂ#h´°j°<_LbQÄZh´d )
(=[�Y\i�gZY\[� |k
_¨VX]^gZb*Ä}mTk�bÊ]^gZY\]
`ZbRÂ§m�r\hjo\Vl`h�#m�Â·VtiXY\`LÌZ`ZÄ!Y\`¨h´`*]^Vlr\VX[¥"§iXb\WZ[^h´_¨VtÂ#h´]^gh� k�±Zi�g¨]^gZY\]
]^gZVX[�V�Y\[^Vc_LY\` ) WZ[^hj_LVXk�Ã«Å¾._LbQÄh"�d�b\[·Â#gZh´i�g�Ã.ÇP¾cÄZhjoQh´ÄZVXkU"��ty�È#gZV�Y\ÄZoRY\`a]^Y\r\V�b\dº]^gZh´k·bRo\VX[
(=[�Y\i�gZY\[� |k�iXb\`Zk^]^[^±Zil]^hjb\` hjk�]^gZY\]�Â·VL_LY ) k�]^hj°´°�Y\WZWZ° ) ÈtgZVXb\[^VX_ ¾\y|x¡Âthj]^g�²%Ó Ò_¥���H�× ® mºk^h´`ZiXV
VXY\i�g¡b\d ]^gZVlk^V�WZ[^hj_LVXk
Ã/h´k1hj`¡]^gZVNk^± ( r\[^b\±ZW3b\d�Ò_¥��"��H�× ® b\d�[^VXk^h´ÄZ±ZVÊil°jY\k^k^Vlkt]�gZY\]1Y\[^Vz¾t_LbQÄ«"ºm
Y\`ZÄ²]^gZh´k#k�± ( r\[^b\±ZWChjkthjk^b\_Lb\[^WZgZhji�]^b²Ò_¥���H�×8®:y

sNk!_LVX`a]^hjb\`ZVXÄóY ( b:o\V\m=hj]zgZY\k ( VXVl`óiXb\`%$èVXiX]^±Z[�VXÄî]�gZY\]RZ%Ó ÒIvl��¾l×zY\`ZÄó]^gZY\]²Ò�¾\y|x\×¨gZb\°´ÄZk
±Z`Zhjd�b\[�_¨° ) d�b\[�Y\°j°�iXb\WZ[�hj_¨VLWZY\hj[^k§Å<��}/Â#h´]^gÛ¾{0�}#0 © Ú32�� m�d�b\[ÊY\` ) Ì��QVXÄ � Ë vPÒIY\`ZÄ k^bV�îÓ
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sNiX]^±ZY\°´° ) mQÂ·VÊiXY\`²k^gZbRÂ ]^gZY\]tb\`ZVq`ZVXVXÄÞb\`Z° ) Y\k^k^±Z_LV§]^gZY\]S�¥Ó ÒIvl��¾l×�mQd�b\[#h´`²{ZVXiX]^h´b\`²w¨Â=VqÂthj°j°
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( V�h´`oZ�o*hjY�]^gZV�hj`ZV8Î¿VXiX]�hjo\VÏk.b\_ ( hjVX[^hJw�ÐNhj`Zb\r\[^Y\ÄZbRo!]^gZVlb\[^VX_Cy�Ü].hjk1W¿b\k�k^h ( °´VÊ]^gZY\]1Á�[^h´VXÄZ°jY\`ZÄZVX[� |k
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ç�à\üLû}ùZåIõ��ïä7ã.êºùïü���ã�á.©�Ò_Q}×1âAùZç���å£�Zõ�åH.LÒj©�×Heó©POCô�à\átõ\äjä�©ie�©�Ò_Q}×�ý

Ü]&_¨Y ) Y\°´k^b ( V¦b\d.hj`a]^VX[�VXk^]�]^bCY\iX]^±ZY\°´° ) iXb\_¨WZ±Z]^V/YC`a±Z_¨VX[�hjiXY\°1oRY\°j±ZV¦d�b\[�©�Ò_Q}×§d�b\[�k^b\_LV
k^W�VXiXhjÌZi�Q Ëîv�m ( ±Z]#]^gZhjkt_¨Y )/( V�ÄZhj³¨il±Z°j]Ay

Ü]tgZY\kc°jb\`Zr ( VXVl`CÿQ`ZbRÂ#`²gZbRÂÔ]^bLiXb\`Zk^]^[^±Zil]�hj`ZÌZ`Zh´]^VX° ) _LY\` ) WZk^VX±ZÄZb\WZ[�hj_¨VlkNd�b\[cY\` ) r\h´o\VX`
( Y\k^VLÅfÒI]^gZY\]�h´kAm�ilb\_¨W¿b\k�hj]^V§`a±Z_ ( Vl[^ktì�Â#gZh´i�gªÄZh´oQh´ÄZVzÅ ò Ç ÅT×Ay1È#gZV ( VXk^]N°´b:Â=VX[ ( b\±Z`ZÄfh´`C]^gZV
°jh´]^VX[^Y\]�±Z[^VNgZY\Ä ( VXVX`¥Í/(�b\Ïº]^gZY\]1h´dL\�sxZ#m*]^gZVX`¡]^gZV�`a±Z_ ( VX[tb\d ( Y\k�V§Å�WZk^VX±ZÄZb\WZ[^h´_¨VXk#±ZW3]^bÊ© h´k
Y\]t°jVXY\k^]

V��QW Ò5°jb\r ©}××ÖÖ�ØÁÙ
d�b\[NY\°j°�°jY\[^r\VN©�ÄZVXW¿Vl`ZÄZhj`ZrÞb\`f]^gZV&i�gZb\h´iXV�b\d¥\ Y\`ZÄ¥Å�yrK�oQhjÄZVl`*]^° ) ]^gZh´kN[^VXk^±Z°´]�hjkN_¨Ya$èb\[^hÚFXVXÄ (a)
ÈtgZVXb\[^VX_ ¾\yj¾\y

nN`a]^hj°1`ZbRÂ U�±ZWZY\[^iÁ ÎkLWZ[�b ( °jVX_ ÍÎU�±ZÏ1Y\k�]^bªÂtgZVX]^gZVX[z]^gZVX[^V/Y\[^V/h´`ZÌZ`Zhj]^VX° ) _¨Y\` ) `*±Z_ ( VX[^k
]^gZY\].Y\[^VNk^h´_&±Z°j]^Y\`ZVlb\±Zk^° ) WZk^Vl±ZÄZb\WZ[^hj_LVq]^b ( b\]^g ( Y\k^Vlk#xzY\`ZÄ3uzÂ·Y\k.±Z`Zk^b\°´o\VXÄ}m ( ±Z]t]�gZhjk.d�b\°j°´b:Âtk
d�[^b\_ È#gZVlb\[^VX_ ¾\yj¾\y

½ ±Z[NWZ[^bQb\d¹k^gZbRÂtkN]^gZVX[^V&Y\[^V&¯tY\[^_Lhji�gZY\VX°�`a±Z_ ( Vl[^k�Â#h´]^gCY\[ ( hj]�[^Y\[^hj° ) _LY\` ) WZ[^hj_LV&d�Y\iX]^b\[^k�m
( ±Z]¹Â·VtgZY:o\V.`Zb\] ( VXVl`LY ( °´Vt]�bÊk^gZbRÂÛ]^gZY\]¹]^gZVl[^V.Y\[^V.hj`ZÌZ`Zhj]�VX° ) _LY\` ) ¯tY\[^_¨h´i�gZY\VX°Z`*±Z_ ( VX[^k
Â#h´]^g
YNÌ��QVlÄz`a±Z_ ( Vl[�b\d�WZ[�hj_¨V=d�Y\iX]^b\[^kAy�¤ V1iXY\`Z`Zb\]<k^gZbRÂ�]^gZY\]�]^gZVX[^V1Y\[^V=hj`ZÌZ`Zhj]�VX° ) _¨Y\` ) ¯tY\[^_¨h´i�gZY\Vl°
`a±Z_ ( VX[^k�ì ÄZhjo*hjk^h ( °jV (*) k^b\_LV¨Ì��QVlÄ¥WZ[^hj_LV¨d�Y\iX]�b\[Am�`Zb\[ÊVXo\VX`¥Âthj]�gD�·Òjì<×��lìv] ¾#Ç � d�b\[qk^b\_LV
Ì��QVlÄ � Ë v�y ½ ±Z[§WZ[^bQb\d�hjkÊVXY\k^hj° ) _¨bQÄZh´ÌZVXÄ¥]^b3k^gZbRÂ ]�gZY\]Ê]^gZVl[^V¨Y\[^VLY\[ ( hj]�[^Y\[^hj° ) °jY\[^r\Vzk^VX]�kqb\d

Ñ



¯tY\[^_¨h´i�gZY\Vl°�`a±Z_ ( VX[�k&k^±Zi�g�]�gZY\]Ê]^gZV¨WZ[^bQÄZ±ZiX]qb\d·Y\` ) k^± ( k^Vl]§hjkÊhj]^k^Vl°jd1Y²¯tY\[^_¨h´i�gZY\VX°�`a±Z_ ( Vl[Ay
Ü]ck^VlVX_¨k�]�b ( V§ÄZh´³¨iX±Z°´]c]^b¨WZ[^b:o\VÊY«�Gk.VX[�]^[^Y\`ZÄ! |k#W¿b\k^]�±Z°jY\]^VÊd�b\[�¯#Y\[�_¨hji�gZY\VX°}`a±Z_ ( VX[^k� jm�]^gZY\]thjk�m
]^gZY\]t]^gZVX[^VÊhjktY\°jÂ·Y ) ktY¨¯tY\[^_Lhji�gZY\VX°�`*±Z_ ( VX[ ( VX]Â·VXVX`/©¥Y\`ZÄ3xA©¥b\`ZiXV�©¥h´kck^±Z³LiXhjVX`a]^° ) °´Y\[^r\VTy

½ `ZV3ilY\`�_¨b*ÄZhjd ) b\±Z[zWZ[^b*b\d#]^bfk^gZbRÂ�]^gZY\]�d�b\[�Y\` ) Ì��*VXÄ�`Zb\`Zþ-FXVX[�b hj`a]^VXr\Vl[¦Å�m�]�gZVX[^V¡Y\[^V
hj`ZÌZ`Zh´]^VX° ) _LY\` ) k^É*±ZY\[^VXd�[^VXV\maiXb\_LW¿b\k^h´]^Vch´`*]^Vlr\VX[^k<ì k^±Zi�g¦]^gZY\]�Ã·ÇCÅ&ÄZh´oQh´ÄZVXk�ì§Ç¥¾#d�b\[=Y\°´°ZWZ[^hj_LVXk
ÃfÄZhjoQh´ÄZhj`Zrzì.y��NbRÂ·VXo\Vl[AmºÂ·V�gZY:o\V ( VXVl` ±Z`ZY ( °jVz]^b/WZ[^bRo\V�]^gZhjk�d�b\[#Ã�ÇîÅ3ÄZh´oQh´ÄZhj`ZrzìªÇvÛRm¿d�b\[NÛ
b\]^gZVX[c]^gZY\`²v¦b\[&¾\y ½ `ZV&iXY\`CY\°´°jbRÂÔ_¨b\[^V§]�gZY\`²b\`ZV/ÒI°´hj`ZVXY\[^×#d�Y\iX]^b\[=Ã�ÇóÅ¦]�b!ÄZhjo*hjÄZV�ì²ÇÔ¾�Ü�d�b\[
hj`Zk�]^Y\`ZiXVTm*Â=VNiXY\`¦k^gZbRÂ ]^gZY\]·]�gZVX[^VNY\[^V�h´`ZÌZ`Zhj]^Vl° ) _LY\` ) k^ÉQ±ZY\[�VXd�[^VXVNh´`*]^Vlr\VX[^k¹ì¥d�b\[·ÂtgZhji�gzÃ�«�Ç�¾
ÄZhjo*hjÄZVXk�ì¡Çî¾Nd�b\[tVXo\VX[ ) WZ[^h´_¨VtÃ3]^gZY\].ÄZh´oQhjÄZVlk=ì.yW�NbRÂ·VXo\VX[tÂ·V�iXY\`Z`Zb\]#ÄZbz]^gZV�k^Y\_¨V�d�b\[�Ã�«!�Ô¾
ÄZhjo*hjÄZh´`Zrqì¡Ç ¾\mQ`Zb\[.d�b\[tY\` ) W�b\° ) `Zb\_LhjY\°ºh´`¨Ã¡Â#h´]^g¡b\]^gZVX[.]^gZY\`Þ°´hj`ZVXY\[.d�Y\iX]�b\[^kAy
{Z±Zi�g²É*±ZVXk^]^h´b\`Zk
gZYRo\Vqk^h´r\`ZhjÌZiXY\`ZiXVÊd�b\[coRY\[^hjY\`a]^ktb\d<WZk^VX±ZÄZb\WZ[�hj_¨Vq]^VXk^]^k�mZk�±Zi�gCY\kt]^gZV�� ±ZiXY\k#WZ[^b ( Y ( °jVÊWZ[^hj_LVq]^Vlk^]
ÒIk^VlV¡Í/(={Z¤KÏ7m Í|¤KhjÏ´×Am�k^]^[�b\`Zr¦Á�h ( b\`ZY\iliXh<WZk^VX±ZÄZb\WZ[�hj_¨Vlk!ÒIk�VXV¡Í/�}e ½ Ï´×NY\`ZÄªVl°j°jh´WZ]^hjiqWZk^VX±ZÄZb\WZ[^h´_¨VXk
ÒIk^VlV¦Í|p�(=Ï´×Ay

½ ±Z[LWZ[�bQb\dtiXY\`�Y\°´k^b ( V/_¨b*ÄZhjÌZVXÄ�]^bªk^gZbRÂ ]^gZY\]Am<d�b\[�Y\` ) r\h´o\VX`�ÌZ`Zhj]^V/k^Vl]�Ý b\dtW¿b\k�hj]^h´o\V
hj`a]^VXr\Vl[^kAmQ]^gZVX[�VÊY\[^VNh´`ZÌZ`Zhj]^Vl° ) _¨Y\` ) h´`*]^Vlr\VX[^k�ì�ÂtgZhji�g¡Y\[^V�k^]^[^b\`ZrzWZk^VX±ZÄZb\WZ[�hj_¨Vlk#]^bzVXo\VX[ )!( Y\k^V
hj`«ÝqmEY\kcÂ·VX°´° Y\k ( VXh´`Zr¦¯#Y\[�_¨hji�gZY\VX°}`a±Z_ ( VX[^k�yÊÒI¤ Vqk^Y ) Y¨W¿b\k^h´]^hjo\V�bQÄZÄCh´`*]^Vlr\VX[·ì�h´kcY×Þèk�]^[^b\`Zr
WZk^VX±ZÄZb\WZ[�hj_¨VN]�b§]^gZV ( Y\k�V�ÅÁß§h´dZì h´k=iXb\_LW¿b\k^h´]^VcY\`ZÄ¦VXh´]^gZVX[1Å�àoÅ¾1_¨bQÄqì b\[.ÅQ«+á�à³Å Çz¾._¨bQÄÊì
d�b\[Nk^b\_LVzh´`*]�VXr\VX[Iâ�]gãRm�Â#gZVl[^V�ìfÇÔ¾�Ó x �
ä Y\`ZÄ ä hjkNb*ÄZÄ}ycÜè]Nh´kNÿQ`ZbRÂ#`f]^gZY\]Nh´d}ìÛhjkNbQÄZÄfY\`ZÄ
iXb\_LW¿b\k^h´]^VTm\]^gZVX`&ìªd�Y\hj°jk�]^b ( VcYÊk^]^[^b\`ZrÊWZk^VX±ZÄZb\WZ[^h´_¨V�d�b\[�Y\]�°´VXY\k^]
]^gZ[^VXV#d�b\±Z[^]^gZk·b\dº]�gZV#h´`*]^Vlr\VX[^k
Åzh´`¯�G¾�� xl��b�b�b3��ì!Ç ¾��GyÎ×�È#gZV�WZ[^h´_¨Y\°jh´] ) ]^VXk�]tWZ[�b\r\[^Y\_¨_LVXÄ3h´`*]�bz_LY\` ) k^b\d�]Â·Y\[^V�WZY\i�ÿ:Y\r\VXkqÒIk^±Zi�g
Y\kqefY\]^gZVl_¨Y\]^h´iXY\×Êh´k ( Y\k^VlÄPb\`¥]^gZV¨r\h´o\VX`¥h´`*]^Vlr\VX[qWZY\k^k�hj`Zr²k^]�[^b\`Zr²WZk^VX±ZÄZb\WZ[�hj_¨V¦]�VXk^]^kÊ]^bÞVXY\i�g
( Y\k^V3hj`ÛY Ì��QVXÄóÌZ`Zh´]^VÞk^Vl]NÝÊy�Ü]¨Â·Y\kLÂ#h´ÄZVX° ) k^±Zk�W¿VXiX]�VXÄó]^gZY\]¨`Zb _¨Y\]^]�VX[¨gZbRÂ�°jY\[^r\V3]^gZVÞk�VX]
Ý h´k§]^Y\ÿ\VX`}m}]^gZVX[^V¦Âthj°´°�Y\°´Â·Y ) k ( V¦iXb\_¨W�b\k^hj]^V¨`*±Z_ ( VX[^k�]^gZY\]qY\[�V¦WZY\k^k^VXÄ�b�Î�Y\kqWZ[^hj_LV (*) ]^gZV
]^VXk�]Ay ½ ±Z[![^VXk�±Z°j]¨ilb\`ZÌZ[^_¨kL]^gZhjkLoQhjVlÂ�Y\`ZÄÛhj`Ûd�Y\il]LÂ·VÞiXY\`Ûk^gZbRÂ ]^gZVÞ`a±Z_ ( VX[¨b\d�k^±Zi�g��jd�Y\°´k^V
efY\]^gZVX_LY\]^hjiXYLWZ[^hj_LVXk� Z±ZWÞ]^bq©¥hjk#r\[^VXY\]^VX[t]^gZY\`¨©¥]^b¨YLW¿bRÂ·VX[AmZd�b\[#°´Y\[^r\V#©=y

¤¥VÊhj`a]^VX`ZÄ²]�b¨]^Y\ÿ\V�±ZW²]^gZVXk�VqY\`ZÄÞb\]�gZVX[cÉ*±ZVXk^]^h´b\`Zk#h´`²Y¨d�±Z]^±Z[�VqWZY\W¿Vl[Ay
ÈtgZ[^b\±Zr\gZb\±Z]�]^gZVqWZY\W¿VX[#]^gZV§°jVl]^]^VX[^k=ÃÞY\`ZÄÇ�§k^gZY\°j°}Y\°jÂ·Y ) k#ÄZVX`Zb\]^V§WZ[�hj_¨VlkAy=È#gZVqiXb\`Zk^]^Y\`a]^k

¿ Ú ��¿ « ��b�b�b Y\[^V!Y\°´°=W�b\k^hj]^h´o\VTm}Y\`ZÄ�Âthj°´°�Y\°´Â·Y ) k ( V¦Y\k^k^±Z_¨VlÄ�]�b ( V¦Y ( k^b\°´±Z]^VfÒI`Zb\]qÄZVXW¿VX`ZÄZVl`*]�b\`
Y\` ) oRY\[^hjY ( °´VX×Am�Y\k§Â·Vl°j°=Y\k&V8Î¿VXiX]�hjo\VX° ) iXb\_LWZ±Z]^Y ( °jVTy¡¤¥V¦k^gZY\°j°�±Zk^V ( b\]�g�¶|¶ºY\`ZÄDå ]�bCÄZVX`Zb\]^V
iXY\[^ÄZh´`ZY\°jh´] ) b\d�Y¨k^VX]�mZ[�VXk^VX[^o*hj`Zr!]�gZVÊ°´Y\]^]^VX[tk ) _ ( b\°�d�b\[#k^Vl]^kcÂt[^hj]�]^VX`ÞÂthj]�g ( [^Y\iXVlkAy

0¡S%æ�><6:@²2I?*9Wç�?QOP?Q>G£a¢�,PÈ#gZVthjÄZVXY�d�b\[¹]^gZhjk¹WZY\W�VX[�ilY\_¨V.]^b�±Zk�Y\d�]^Vl[
k�VXVXhj`ZrÊY�WZ[^VXWZ[^h´`*]�b\ddè�gZY\`Zr
efhj`Zr�FXgZh�ÂtgZb!±Zk^VXÄÞ]^gZV�K�[^Ä!Mb\kcgZVl±Z[^hjk^]�hji�]^b¨r\h´o\VÊ`a±Z_¨VX[�hjiXY\°�V��*Y\_¨WZ°jVlkcb\d�¯tY\[^_Lhji�gZY\VX°�`*±Z_ ( VX[^k
Âthj]^gC_LY\` ) WZ[^hj_LV&d�Y\iX]^b\[^kAy.¤¥V&Y\[^V§Vl`ZÄZV ( ]^VXÄ ]^b«K=Äfs'FXb�Î<m�&#b\r\VX['k.Y\ÿ\VX[Am�k.[^h´Y\`¯k.bQVTmAK=`Z[^h´iXb
k.b\_ ( hjVX[�h7m~(�Y\±Z°dK=[^Ä!Mb\k�m~éTb\gZ`/Á�[^h´VXÄZ°jY\`ZÄZVl[Aml&cb\r\Vl[1�NVXY\]^gZþ£kt[�b:Ât`}m~éTVXY\`Zþ£� b\±Zh´k¥êNhjiXb\°´Y\kAm~�NVX°´_&±Z]
efY\hjVX[�m|�N±Zr\g�efb\`a]^r\b\_¨VX[ ) m
Á�[^Y\`!ëiXb\hjkLefb\[^Y\hj`}m�&chji�gZY\[^Äf(=hj`Zi�g}m|éTb\gZ`Û{ZVl°jd�[^h´ÄZr\VTmHéTV�Îî{ZgZY\°´°jh´]
Y\`ZÄyk.b ( Ð�Y\±Zr\gZY\`Cd�b\[c]^gZVXhj[ciXb\_¨_LVX`*]�k�Y\`ZÄfY\ÄZoQhjilV§iXb\`ZiXVX[�`Zhj`Zr/]^gZhjkcWZY\W¿VX[Ay1ÈtgZV§k^VXiXb\`ZÄfY\`ZÄ
]^gZh´[^ÄÞY\±Z]^gZb\[�kcÂthjk^g3]^b¨Y\i�ÿQ`ZbRÂt°jVXÄZr\VÊk^±ZWZW¿b\[^]#d�[^b\_ÓêN{ZÁÛr\[^Y\`a]#U�ef{²Ð\v8w�v\x\Ñ\u � y

w



ì�¶ í "�$�'G��î#"�� ���}��ï���»c¼�"��Z�º' ���¾ï�����'Q���������Ïð�������¼��������5�ï� ��� �ñð·��»·"Ïï ¶

Üd�² h´kqY²r\[�b\±ZWPb\d1b\[^ÄZVX['��m ]^gZVX`PY\` ) k^VXÉQ±ZVl`ZiXV¦b\d�� Vl°jVX_LVX`*]�k§b\d1]^gZV!r\[^b\±ZW iXb\`*]�Y\hj`Zk
Y!k^± ( k�VXÉQ±ZVX`ZilVLÂtgZb\k^V§WZ[^b*ÄZ±ZiX]�h´k�¾\mE]�gZV§hjÄZVX`a]^h´] ) y·Á�b\[ch´d�]^gZV§k^VXÉ*±ZVX`ZiXV&h´k1ò Ú �Yò « � ª�ª�ª �Yò ½ mZ]^gZVX`
]^gZVr�Ó� ¾�WZ[^bQÄZ±ZiX]�k�¾\m~ò Ú mÁò Ú ò « � ª�ª�ª �Yò Ú ò «Pª�ª�ª ò ½ iXY\`Z`Zb\]#Y\°j° ( VqÄZhjk^]^h´`ZiX]&Ò5Y\kc]^gZVX[�V§Y\[^Vqb\`Z° ) �
ÄZhjk�]^hj`ZiX]�r\[�b\±ZWzVl°jVX_LVX`*]�k^×�Y\`ZÄ�hjdE`Zb\`ZV1b\dE]^gZV1°jY\]^]�VX[P� WZ[�bQÄZ±ZiX]^k¹h´kt¾\m:Â·V1r\VX]?ò ÚBª�ª�ª ò~ó}Ó)ò Ú?ª�ª�ª ò~¬
d�b\[&k^b\_LV�â�]�ô�m�k^bf]^gZY\]'òÁó 5�ÚPª�ª�ª òÁ¬LÓ ¾\y¡ÈtgZhjk&[^Vlk^±Z°j]&iXY\`Z`Zb\] ( V¦hj_LWZ[^b:o\VlÄ�d�b\[³²�Óõ. ½ m�Y
i ) iX°jh´iLr\[^b\±ZWPb\d�b\[^ÄZVX['��m}k�hj`ZiXVLhjdLò¥h´kqYÞr\Vl`ZVX[^Y\]^b\[Êb\dU. ½ Y\`ZÄyò Ú Ótò « Ó ª�ª�ª Ótò ½Ï2�Ú Ótò�m
]^gZVX`Þ`Zb¨k^± ( WZ[^b*ÄZ±ZiX]�h´k§¾\y

Á�b\[ÞYÛÌZ`Zh´]^V r\[�b\±ZW^²Lm�°jVl]!ì.Ò_²N×ÞÄZVX`Zb\]^V ]^gZV¥°´VX`Zr\]^gúb\d§]�gZV °jb\`Zr\Vlk^]Þk^VlÉQ±ZVX`ZiXVPb\d¦ÒI`Zb\]
`ZVXiXVlk^k^Y\[^h´° ) ÄZhjk�]^hj`ZiX]�×�Vl°jVX_LVX`*]�kÊb\d¥² d�b\[�ÂtgZhji�g `Zb3`Zb\`ZþIVX_¨WZ] ) k^± ( k^VXÉ*±ZVX`ZiXV!gZY\k�WZ[^b*ÄZ±ZiX]�]^gZV
hjÄZVl`*]^h´] ) y.Ý�[^± ) k�Â#hJ$èÿPÍ/k.Y\Ï}Y\`ZÄ ½ °´k^b\`�Í ½ °jÏ hj`ZÄZVXW�VX`ZÄZVX`a]^° ) Vlo:Y\°´±ZY\]^VXÄ¡ì.Ò_²�×#Â#gZVl`�²%hjk�Y¦ÌZ`Zh´]^V
Y ( Vl°jhjY\`!ÃGþ�r\[^b\±ZW}y¥k.Y\ÿ\VX[cY\`ZÄC{Zi�gZ_¨h´ÄZ]zÍ/k.{ZÏ�r\Y:o\Vqr\bQbQÄÞ±ZWZW¿VX[ ( b\±Z`ZÄZkNd�b\[1ì.Ò_²N×cd�b\[�Y\[ ( h´]^[^Y\[ )
ÌZ`Zhj]�VÞY ( Vl°jhjY\`�r\[^b\±ZWZk¨Y\`ZÄÛd�b\[Lk^hjr\`Zh´ÌZiXY\`a]¨r\VX`ZVX[�Y\°jhGFlY\]^hjb\`ZkLb\d�]^gZhjkLWZ[^b ( °jVl_Cm�Y\`ZÄóoRY\`¤K=_LÄZV
k.b\Y\kÊY\`ZÄ ÝÊ[^± ) k^Âth/$èÿ�Í/K=Ý�Ï¹Y\`ZÄ¥efVXk^ga±Z°jY\_ Í|efVXÏ
VXY\i�g¥r\YRo\V¨]^gZVz[^VXk^±Z°´]qh´`¥È#gZVlb\[^VX_ ¾\y|x�y&¤¥V
`ZbRÂ [�VXk^]^Y\]^V�]^gZh´k#]^gZVlb\[^VX_ Y\`ZÄ²r\hjo\V�Y¨k�hj_¨WZ°´hjÌZVXÄÞWZ[^bQb\d ( Y\k�VXÄ²b\`Þ]�gZY\]#h´`PÍ/K�ÝÊÏñy
��� ?*6�8R?QO ��,
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ÈtgZVX[^VXd�b\[�V1hj]�k�±Z³¨iXVXk�]�bck^gZbRÂ�]�gZY\]�b\`ZV·_LY ) k^VX°´VXiX]
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iXY\`Z`Zb\]�gZb\°jÄ�d�b\[�Y\` ) 8ý0 xÛÒ5Â#h´]^gG0 Ó ¾��:x\×Am<k^h´`ZiXV3]�gZV¡`a±Z_ ( Vl[¨b\dUFXVX[^b\kzb\d'�tÒ � ��ÿ�×&±ZW�]^b
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