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9HN5G3BaZ5MIMIGIBJBÔ_dÕ<BaÖ]_SVXGIYØ×-Ùs>d^�_XÚSZ-G&BJÛ/BaÜaG�c3BÝÕ7_XLÞN/Z-c¾>AY/C
c¾>AMON-Ù`Y-G�MI_Sc�c&Z-Y-Ù`MK>dÜaÙ`_SY�×-GIÖ]GIY-×5B�^s>ALJÚSGI^`Û�_SY�ÜaN-G�Ù�L
>d@-Ù`^`Ù�Ü�ÛßÜa_�>AMIMIZ5L{>AÜJGI^`ÛàLaG�MI_SÚXY-Ù`áIGØ>AY-×âZ-Y-×-GILJBaÜO>AY-×�ãbZäC
G�Y¨ÜDZ-Y-M�_SY-BJÜaL{>dÙ`Y-GI×¾BaÖ]GIGIMON lDå ~SæqçXx�}1r-w�xOx Ö-^s>qÛ/B¼>ÝMILJÙ`ÜaÙ`MK>A^LJ_S^`G&Ù`YèÜJN-G&×-GIBJÙ`ÚSYé_AÕHÜaN-GIBJG3BJÛ¨BJÜaGIc�BÝÜa_ÆN-G�^�ÖÒÕê>dMIÙ`^�Ù`ÜO>AÜaG
Y]>AÜaZ5L{>A^DÙ`Y/ÜaGILO>AMIÜJÙ�_XY ëHÙ`ÜaN Z-BJGILaBU_AÕ<×-ÙÃì�GILaG�Y¨ÜUGIí/Ö]GILaÜJÙ�BJG l
îgY-G»Õ7Z-Y5×b>Ac�GIY/Ü{>A^]Ö-LJ_S@-^`GIc�Ù`Y¾@-Z-Ù`^`×-Ù`Y-ÚULa_S@5Z-BaÜgBaÖ]_SVSG�Y
×5Ùï>d^`_SÚSZ5GðBJÛ/BaÜaG�c3BÝÙ`B<ÜaN5GÐ>d@-Ù`^�Ù`Ü�Û&ÜJ_Ô>ABJBa_/MIÙs>AÜJGÞGq>AMONèLJGIMOC
_XÚSY-Ù`áIG�× ë¼_XLa×éëHÙ�ÜJNØ>�MI_SY/ñ]×-GIY-MIG�BaMI_XLaG l 9HN5Ù�BÝBJMI_SLJG3Ù`B
WS>d^`Zb>A@-^`GÒÕ7_SLÒBaÖ]GIGIMONòZ-Y5×-GILaBJÜ{>dY-×-Ù`Y-Ú�Üa_àN-G�^�Ö�Ù`×-G�Y¨ÜJÙÃÕ7Û
_XZ-Ü�C�_AÕ�CêWX_¨Mq>A@-Z-^s>dLaÛØëD_SLJ×-BÆ>AY-×�ëD_SLa×5BÔÜJNb>AÜÆ>dLaGéÙ�Y5MI_SL�C
LJGIMIÜJ^�Û LJGIMI_XÚSY-Ù`áIGI× lèó Ü»MK>AY�>A^`Ba_Æ@]G3Ö5La_SÖ]>AÚ¨>dÜaGI× ÜJ_ÆÜaN5G
×5Ùï>d^`_SÚSZ5Gðc¾>AYb>dÚSGIL:Õ7_XLHZ-BaG�Ù`Y¾MK>d^�^ MI_SYäñbLac¾>AÜaÙ`_XY?[/LaGIÖ]>AÙ`L
>dY-×¾×-Ù`B{>dc&@-Ù`ÚSZb>dÜaÙ`_SY l
9HN5Ù�BHÖ]>AÖ]GILH×-GIBJMILaÙ`@]GIB<ÜJN-GÝZ-BaG�_dÕ ç/}1}7wqvanXr-yOw�ôKwqvIp õ:y{nX}7p�~SrÕ1_SL�Ù`c3Ö5La_AW/Ù`Y-Ú<LJ_S@-Z-BJÜaY-G�BaB<Ù`Y&BJÖb_XVSGIY�×-Ùs>A^`_SÚXZ-G¼BJÛ/BaÜaG�c3B l
ó Y»Öb>ALJÜaÙ`MIZ-^s>AL�ëDG�ëHÙ`^�^qÕ1_¨M�Z-B?_XYÓ>DÜO>ABJVð_dÕ-LaGIMI_XÚSY-Ù`áIÙ`Y-Ú<>dY-×
Z5Y-×-GILJBaÜ{>dY-×-Ù`Y-ÚÝZ-BJGILaBqöALaGIBJÖb_XY-BaG�B¼ëHN-G�Y�Ö-La_Xc3Ö-ÜJGI×�ÜJ_<B{>qÛ
ÜJN-GIÙ`L�MILaG�×-Ù`Ü�MK>ALJ×Þ_XL�ÜaGI^`GIÖ-N5_SY-GDY/Z-c&@bG�L l 9HN-Ù`B�Ü{>dBaV�Ù`B�>AY
Ù`Y/ÜaG�ÚSL{>d^-Öb>dLaÜ�_dÕ÷>øñbGI^`×&ÜaLJÙï>d^/BaÜaZ5×-ÛÞ_dÕ÷8:9<;<9ßMIZ-BJÜa_Sc�GILaB
LJGIBaÖ]_SY5×-Ù`Y-Ú Üa_ ÜJN-G¾_SÖ]GIY/C�GIY-×-GI×âÖ-La_Xc3Ö-Ü�ùÇú ~S��mÞnXûéü
z5wIý þÿûA~Xç������ k��al�äÙ�Y5MIG¾Ù�ÜUÙ`BÞY5_SÜUY-GIMIGIBJB{>dLaÛ�Õ7_XLÞ>ÒBaÖ]_SVSG�Y�×5Ùï>d^`_SÚSZ5G&BaÛ/B�C
ÜJGIcòÜJ_ÝLaGIMI_XÚSY-Ù`áIGÝ>AY-×UZ-Y-×5GILaBJÜ{>AY5×&GIWSGILJÛÞëD_SLJ×?[AëDG¼N]>qWSG
Ù`×-G�Y¨ÜJÙÃñbGI×UÜaN-_XBaGHëD_SLa×5BºÜJNb>AÜD>ALaGDLaG�^�G�WS>AY/Ü�Üa_Ý_SZ-L�ÜO>ABaV»@¨Û
G�í¨Ö5^�_XÙ`ÜaÙ`Y-Ú&ÜaN5GÞc¾>AÖ-Ö-Ù`Y-Ú»Õ7LJ_Sc�Z-Y-M�_SY-BJÜaL{>dÙ`Y-GI×éÙ�Y5Ö-Z-Ü<ÜJ_
c¾>AMON-Ù`Y-G&>AMIÜJÙ`_SY � PKR��al 9HN-G3BJGIÜÞ_dÕFÜJN-_SBJG3ëD_SLJ×-BK[�ëHN-Ù`MONëDG&LaG�Õ7GILUÜa_Æ>AB�ÜJN-G r-ç/mUwKvIp�y&ý�nXr
	Xç¨n�	Sw [ Õ7_XLac"ÜJN-G&@b>dBaÙ`BÕ1_SL<LJGIMI_XÚSY-Ù`áIÙ`Y-ÚÆ>AY5×ÆZ-Y-×-G�LaBaÜO>AY-×5Ù�Y5Ú >�MILJGI×-Ù`ÜÝMK>ALJ×ÿ>dY-×
>UÜJGI^`GIÖ-N-_XY-G�Y/Z-c&@]GIL l
9HN5Ù�B»Öb>AÖ]GIL&>A×-×-LJGIBaBJGIB&ÜaN5G&M{N]>A^`^`GIY-ÚSG�B�Ù`Y ×-GIBaÙ`ÚXY-Ù`Y-ÚÆ>AY
Z5ÜaÜaG�L{>AY5MIGàWSG�LaÙÃñbMK>dÜaÙ`_SY�BaÛ/BJÜaGIc Õ7_SLéÜaN5G�Y/Z-c�GILaÙ`Mß^ï>dY/C
ÚXZb>AÚXG¾Ù�Y ãbZ-GIY/Ü&Z-Y5MI_SY-BJÜaLO>AÙ`Y-GI×àBJÖbG�GIMON l
� G3MI_XY-BaÙ`×-GIL
ÜJN-GÝÖ-La_X@-^`GIc�_AÕºZ5ÜaÜaG�L{>AY5MIG�WSG�LaÙÃñbMK>dÜaÙ`_SY�Õ7_SLHÜJN-GÝY¨Z5c3GILJÙ�M
^s>dY-ÚSZb>dÚSGè>dBÆ>Ø@5Ù�Y]>ALaÛâMI^s>ABaBJÙÃñbMK>AÜJÙ`_SYàÜO>ABaV l�� >dM{N�Z-Ü�C
ÜJGIL{>dY-MIG�Ù�B»GIY-MI_/×-GI×ß@/Ûè>¾BaG�Ü�_AÕDñbWSGUÕ1GK>AÜJZ-LaGIBUÜaN]>AÜ�>ALJG
×5GIBaÙ`ÚSY5GI× Üa_ÆLJGOãbGIM�ÜÞÜJN-G&MI_SYäñb×-GIY-M�G3Ù`YèLJGIMI_XÚSY-Ù`áIÙ`Y-Ú¾ÜaN5G
Z5Y-×-GILJ^�Û/Ù`Y-ÚßY¨Z5c3GILJÙ�M¾^s>AY5ÚSZb>dÚSG l�� BaÙ`Y-ÚØ> N-Ù`GIL{>dLaMON-Ù`MK>A^
c�Ù`í¨ÜJZ-LaG�Cê_dÕsCêG�í¨Ö]GILJÜaB������ ��� � j�� [->AY¾Z-ÜaÜJGIL{>dY-MIGUÙ`BHMI^s>ABaBJÙÃCñ]GI×3Ù`Y/Üa_�G�Ù�ÜJN-GIL����HÙÃÕ?Ù`ÜaB�Y/Z-c�GILaÙ`MH^s>AY5ÚSZb>dÚSGDÙ�BDMI_XLaLaG�MIÜa^`Û

LJGIMI_XÚSY-Ù`áIGI× [-_SL����K[X_SÜJN-GILaëHÙ`BJG l 9HN-G�� � � GIY]>A@-^`GIBDY-_SYäC
^`Ù`Y-GK>dL�BaZ5ÖbGILJW/Ù�BJGI×à^`GK>dLaY-Ù`Y-Úè>dY-×ØZ5BaGIB&ÜJN-G w"!Oþ-wOyK}1nS}1ps~Xr$#
mUn%!XpsmUpÇoqnS}1ps~Sr � � � � >d^`ÚS_SLJÙ`ÜaN-c�Õ1_SLDÜaL{>dÙ`Y-Ù`Y-Ú l 9HN-G»_SZ-Ü�CÖ5Z-ÜÝ_AÕ¼ÜJN-G&� � � Ù`BÝMI_SY-BJÙ`×-GILaG�×Ø>AB�>&MI_XY/ñb×-G�Y-MIG3BJMI_SLJG l' Û3Ù`c�Öb_XBaÙ`Y-Ú�×-ÙÃì�GILaG�Y¨ÜgWSGILJÙÃñbMK>AÜJÙ`_SY3ÜJN-LaG�BaN-_X^�×5BK[�>�BJÖbG�MOC
ÜJLaZ-c�_dÕ?ÖbGIL�Õ7_SLJcÔ>dY-MIGHMIZ-LJWSGIBH>ALJG<ÚXGIY-GILO>AÜaG�×Ô>AY5×3>AY3>AÖäC
Ö5La_SÖ5LaÙs>AÜJGð_XÖbG�L{>AÜJÙ`Y-Ú&Öb_XÙ`Y¨ÜDÙ`BHBaGI^`GIM�ÜaGI× >AMIM�_SLa×5Ù�Y5ÚS^`Û l(�Ë ��)+* Í-,+. *0/�132&46587+9 , 589:*;1<7��>=�?:@A*$7

Ï-1B58C<?:9 , *� GU>ALaGUÙ`Y/ÜaGILJGIBaÜJGI× Ù`YÆÜaN-GUÖ-LJ_S@-^`GIc
_AÕ�LaGIM�_SÚSY5Ù�á�Ù�Y5Ú >dY-×
Z5Y-×-GILJBaÜ{>dY-×-Ù`Y-Ú¾ã]Z-GIY/ÜÝBaÖ]GIGIMONØëHÙ`ÜaN5Ù�YÒMI_SY-BJÜaLO>AÙ`Y-GI× ÜO>ABaV
×5_ScÔ>dÙ`Y-B l�ó Y�Öb>ALJÜaÙ`MIZ-^s>dLK[Xë¼GÝNb>qWXGHMI_SY-×5Z-MIÜaG�×è>ÝY/Z-c&@]GIL
_dÕ�ñbGI^`×ÆÜaLJÙs>A^?BJÜaZ-×5Ù�G�Bð_XYÆ8�9<;g9�MIZ-BJÜa_Xc3GILJB<LaG�BaÖ]_SY-×-Ù`Y-Ú
ÜJ_ ÜaN-G¾_XÖbGIYäCêGIY5×-GI×àÖ-LJ_Sc�Ö-Ü�ùÇú ~S��mUnSûéüÞz-w�ý þ�ûA~SçD���ëHÙ`ÜJNàÜaN-G >AÙ`c�>AÜ�Ö-La_AW/Ù`×-Ù`Y-Ú�>dY�>AZ5Üa_Sc¾>AÜJGI×�MIZ-BaÜJ_Sc�GIL
BJGILaW/Ù`MIG l 9HN-G�ÚS_¨>d^�_AÕHÜaN-Ù`BÝBaGILJW/Ù�M�G3Ù`B�Üa_¾LJGIMI_SÚXY-Ù`áIGÔ>dY-×
Z5Y-×-GILJBaÜ{>dY-× Z-BJGILaBqö�LJGFE/Z-GIBaÜJB�ëHN-GIÜaN5GILØÜJN-GIÛòLJGI^s>AÜJG�ÜJ_
@5Ù�^`^`Ù`Y-Úb[qMILJGI×-Ù`ÜH_SL:MK>A^`^�>AZ-ÜJ_ScÔ>dÜaÙ`_SY � k��al+G Ùï>d^`_SÚSZ5GHÙ�Y&ÜJN-Ù`B>dÖ-Ö-^`Ù`MK>AÜJÙ`_SYØÙ`B�MI^`GK>ALJ^�ÛßY-GIMIG�BaB{>dLaÛ�BaÙ`Y-MIGÒÙ�Y�c¾>AY/Û BaÙ`ÜaZäC
>dÜaÙ`_SY5BðÙ`Y/WS_X^`W¨Ù`Y-Ú¾>Ac&@-Ù`ÚXZ-_SZ-BHLJGFE/Z-GIBJÜaB&_SL»Öb_/_SL»BaÛ/BaÜJGIc
LJ_S@-Z5BaÜaY5GIBaBq[ÝMIZ-BaÜJ_Sc�GIL3BJGILaW/Ù`MIGéMK>AYàY5_SÜ3@]GÆÖ]GIL�Õ1_SLac�GI×
Õ1La_Sc�>UBaÙ`Y-ÚS^`GgÙ�Y5Ö-Z-Ü l
9HN5GÞ×-G�BaÙ`ÚSYé_AÕF>�La_X@-Z-BaÜ»BaÖ]_SVSG�Yè×-Ùs>d^�_XÚSZ-GÝBJÛ¨BJÜaGIc�×-_/GIB
Y5_SÜ?Y5GIMIGIBJB{>ALJÙ`^�Û»LaGFE/Z-Ù`LaGDLaG�MI_SÚXY-Ù`áIÙ`Y-Ú<>AY-×»Z-Y-×-GILJBaÜO>AY-×-Ù`Y-Ú
G�WSGILJÛ ë¼_XLa×éÙ�Y ÜJN-G&×-Ùs>A^`_XÚSZ-GS[u@-Z-ÜU_SY-^`ÛÆÜJN-_SBJG&ÜaNb>dÜÞ>ALJGHJB{>d^�Ù`GIY/ÜJIðÜJ_�ÜaN5G<Ü{>dBaV l �->d^�Ù`GIY/Ü�Ö-N-LO>ABJGIB<>ALJGHGIBaBJGIY/ÜaÙs>A^]Õ7_XL
Ù`Y/ÜaG�LaÖ-LJGIÜaÙ`Y-ÚUãbZ5GIY/Ü<BaÖ]GIGIMON l 9HN-GIÛ¾>ALaGÝMI_Xc3c�_SY-^`Û�Ù`×-GIYäC
ÜJÙÃñbGI×Æ@/Û¾GIí/Ö-^`_SÙ`ÜaÙ`Y-ÚUÜaN5GÞc¾>AÖ-Ö-Ù`Y-Ú»Õ7LJ_Sc�Z-Y-MI_XY-BaÜJL{>AÙ`Y-G�×
Ù`Y-Ö5Z-ÜHÜa_UcÔ>dM{N5Ù�Y5Gð>AM�ÜaÙ`_SY � PKR��al
ó YßÜaN-Ù`BUÖb>AÖ]GILq[�ëDG3ëHÙ`^`^�LaGOÕ1GIL&Üa_ÆÜJN-_SBJG¾B{>A^`Ù`GIY/Ü�Ö-N5L{>ABJGIB
ÜJNb>AÜU>ALaG�LaGI^`GIWS>dY/Ü�Üa_Æ_XZ-L�ÜO>ABaV >AB r-ç/mÞwqvIpsy�x l 9HN-G r-çK#
mUwqvIpsyÒý�nSrK	Sç/n%	Xw ×-GOñbY-G�BÔÜJN-GÆBJGIÜ¾_AÕ�ë¼_XLa×-B�_SL&Ö-N5L{>ABJGIBÜJNb>AÜ Ö-^s>qÛð>DVXGIÛÝLa_S^`G�Ù`YÝÜaN5G¼Z-Y5×-GILaBJÜ{>dY-×-Ù`Y-Úð>dY-×Þ>dZ-Üa_XcÔ>qC
ÜJÙ`_SYÆ_dÕ¼Z-BaG�LaBKö LaG�E¨Z5GIBaÜJB l \5_SLgÜaN-Ù`B�>AÖ-Ö5^�Ù`MK>dÜaÙ`_SY [bÜJN-GUY¨ZäC
c�GILaÙ`MÝ^s>AY-ÚXZb>AÚXGÝMI_SY-BJÙ`BaÜaBÝ_dÕÉBJÙ`íÔ×5Ù�BJÜaÙ`Y-MIÜgÖ-N-LO>ABaG»MI^s>ABaBJGIB
Ù`Y-M�^�Z5×-Ù`Y-ÚML pN	Xps}sx [ r-nS}1ç/vanAý�r-ç/mÞæOwqvOx [ ndý þäz5nSæOwq}sx [ vJwIxI}1nSvI}�x [
yqps}1ûO�byO~Sç/r-}1vIû&r-nXmÞw [b>dY-× mÞpïx�yOw�ýsý�nXr-wO~SçXx � h��alO�ËÞÍ-,+. *$/�1P2&46587+9 , 5Q9A*Æ�&*82R?A9:7+1<S�1<?:7� G�MI_XY-BaÙ`×-G�L?ÜaN5G¼Ö-LJ_S@-^`GIc�_AÕ/Y/Z-c3GILJÙ`Mº^s>dY-ÚSZb>dÚSG�LaG�MI_SÚXY-ÙÃC
ÜJÙ`_SYUÙ�YUBaÖ]_SVXGIY&×-Ùs>A^`_XÚSZ-G�BJÛ/BaÜaG�c3B�>AB¼>g^s>ALJÚSGOC�WS_/MK>d@-Z-^s>ALJÛ
M�_SY/ÜaÙ`Y/Z-_SZ5B?BaÖ]GIGIMON&LJGIMI_SÚXY-Ù`ÜaÙ`_SY»Ü{>ABJVÝëHN-GILaGHÜJN-G�Y/Z-c�GILaÙ`M
^s>dY-ÚSZb>dÚSGDÙ`B�ÜaLJGK>AÜJGI×Æ>AB¼>ÝBJcÔ>d^�^/BJZ-@-BaG�ÜH_AÕ�ÜaN-GÝ>AMIÜJÙ�WXGHWS_dC
Mq>A@-Z-^s>dLaÛ3Ù`Y�ÜaN-GÝ^`GIí/Ù`MI_SY l+� Ù�ÜJN3ÜJN-Ù`BHc3GIÜJN-_/×-_S^`_SÚXÛ¨[qÙ`ÜHÙ`B
G�BaBaG�Y¨ÜJÙs>A^<ÜJ_ÿ>dMIMIZ-LO>AÜJGI^`ÛØc3_/×-G�^ê[ LaG�MI_SÚXY-Ù`áIGè>AY5×ØZ-Y-×5GIL�C
BJÜ{>dY-×ØÜJN-G3Y/Z-c�GILaÙ`M&^s>AY-ÚXZb>AÚXGÞÙ`Y ãbZ-GIY/ÜUZ-Y-MI_XY-BaÜJL{>AÙ`Y-G�×
BJÖbG�GIMON l \ Ù`ÚSZ-LJG P BJN-_AëHBÐ> @-^`_¨MOVé×-Ùs>AÚXL{>Ac�_dÕ<ÜaN-G�Y¨ZäC
c�GILaÙ`MgLaGIMI_XÚSY-Ù`ÜJÙ�_XY¾BaÛ/BaÜJGIc l
\5_SLD>AMI_XZ-BaÜJÙ�MHc�_/×-GI^`Ù`Y-Úb[qÜ�ëD_ðBJGIÜaBD_AÕ?M�_SY/ÜaÙ`Y/Z-_SZ5B�C�×-GIY-BJÙ�Ü�Û
N5Ù�×5×-GIY��Æ>ALJVS_AW&c�_¨×5GI^`BT�������¾B � N]>qWSGÝ@bG�GIY¾Z-BaGI×DU-_SY5G
×5GI×-Ù`MK>AÜJGI×�Õ7_SLDÜaN5G<Y/Z-c3G�LaÙ`M<^s>AY5ÚSZb>dÚSG<>AY5×3ÜaN5G<_SÜJN-GILDÕ7_XL
ÜJN-G<LJGIcÔ>dÙ`Y-Ù`Y-ÚÝWS_/MK>A@5Z-^s>ALaÛUëD_SLa×5B l�� >dM{N�Y/Z-c3GILJÙ`MHë¼_XLa×
N]>AB3@]GIGIY�c�_/×-GI^`GI×�@/Û�ÜJN-LaG�G MI_SY/ÜaG�í¨Ü�Cê×5GIÖbG�Y-×-GIY/ÜÆBJGIÚAC
c�GIY/ÜaB�C¼>ÝN5GK>A×?[->Ó@b_/×-Û3>dY-×Ô>ÝÜO>AÙ`^5CºMK>dÖ-ÜaZ-LJÙ`Y-ÚÐ>d^`^bÖ]_SB�C
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\?Ù`ÚXZ-LaG P
V 8�@-^`_/MOV3×-Ùs>AÚXL{>dc�Õ7_SLDY/Z-c3G�LaÙ`M<LJGIMI_SÚXY-Ù`ÜaÙ`_SY l
BJÙ`@-^`G�Ù`Y¨ÜJGIL�C�Y/Z-c3G�LaÙ`M<MI_/>ALJÜaÙ`MIZ-^s>AÜJÙ`_SY � W ��l 9HN-G�LJGIcÔ>dÙ�Y5Ù�Y5ÚWX_/MK>A@-Z5^ï>dLaÛUë¼_XLa×-B��sY5_SY/C�Y/Z-c3GILJÙ`MIB � N]>qWSGH@]GIGIY¾c3_/×-GI^`GI×
@/Û»Õ7_SLJÜ�Û�ÜaLJÙÃCêBJÜ{>AÜJG<MI_XY/ÜaGIí/Ü�C�Ù`Y-×-GIÖ]GIY-×5GIY/ÜHBaZ-@/ëD_SLa×5B l 8<×äC
×5Ù�ÜJÙ`_SYb>d^>� ���¾BgNb>qWSG�>d^�BJ_Þ@]GIGIYéZ-BJGI×ÆÜa_&c�_/×-GI^�ÜaLO>AY-BJÙÃC
ÜJÙ`_SYb>d^-GIWSG�Y¨ÜJB¼@]GIÜ�ëDGIGIY¾Y/Z-c3G�LaÙ`MIBK[dY-_SY/C�Y/Z-c3G�LaÙ`MIB�>AY-×&BJÙÃC
^`GIY5MIGS[/>AY-×�ÜJ_�>AMIMI_Xc3c�_¨×]>AÜaGuÕ7_SL GIí/ÜaLO>AY-GI_XZ-B�BJÖbGIG�M{N3>dY-×
@]>AMOV/ÚSLa_XZ-Y-×¾Y-_XÙ�BJGÝGIWSGIY/ÜJB l 8�ÜJ_SÜO>A^�_AÕ jXjSj � ���¾BHN]>qWSG
@]GIGIY�Z-BaG�×?[SÜJL{>dÙ�Y5GI×&Z-BaÙ`Y-ÚÝc¾>Aí/Ù`cÞZ-c�^`Ù`VSGI^`Ù`N-_/_/×ðG�BaÜaÙ`c¾>qC
ÜJÙ`_SYX�B�Æ= �6� Õ7_X^�^`_AëDGI×&@/Û&c3Ù`Y-Ù`cUZ-còMI^s>dBaBaÙÃñbMq>AÜaÙ`_XY3GILJLa_SL�B��Y ��� � h��al
\5_SLÒ^ï>dY-ÚSZ]>AÚSGéc3_/×-G�^�Ù`Y-Ú][HBaÜJ_/M{N]>ABaÜJÙ`M ñbY-Ù`ÜJG BaÜ{>dÜaGßcÔ>qC
MON-Ù`Y-G�B3Nb>qWXGÔ@]GIGIY�>AZ5Üa_Sc¾>AÜJÙ�Mq>A^`^`ÛÆÚSGIY5GIL{>dÜaGI×âÕ7La_Xc�ÜaN5G
ÜJL{>dÙ�Y5Ù�Y5Úð×]>AÜ{>gZ-BJÙ`Y-Ú�>ÝWS>ALJÙï>d@-^`G[Z5C�ÚSL{>dcòc�_¨×5GI^ � Q��al 9HN-Ù`BÖ]>ALaÜJÙ`MIZ-^s>ALÆ×5GIBaÙ`ÚSY Ù`Y-MI^`Z-×-GIBé@b>dM{VXC�_Aì�c3GIMONb>dY-Ù`Bac >dY-×
G�Yb>A@-^`GIB�Öb>ALJBaÙ`Y-Ú _dÕ»>dY/Û�>ALJ@-Ù`ÜaLO>ALaÛßBaGFE/Z-G�Y-MIG _AÕ�ëD_SLJ×-B
BO>Ac�Ö-^`GI×ÝÕ7LJ_Sc#>gÚXÙ�WXGIY�WX_¨Mq>A@-Z-^s>dLaÛ l �/G�cÔ>AY/ÜJÙ�M�CêBJÛ¨Y/ÜO>AMIÜJÙ�M
V/Y-_AëH^`GI×5ÚSG3N]>AB&@]GIGIY�Ù`Y¨ÜJGIÚSLO>AÜJGI×�Ù�Y/ÜJ_èÜJN-G¾GIBaÜJÙ�c¾>AÜJG3_AÕ
ÜJN-G�ë¼_XLa× BaGFE/Z-GIY5MIGàÖ-LJ_S@b>d@-Ù`^�Ù`ÜJÙ�G�B¾Õ7_SLéÙ`c3Ö-LJ_AW/Ù�Y5ÚØÜaN5G
ÚXGIY-GILO>A^`Ù`áK>AÜJÙ`_SY¾MK>AÖ]>A@-Ù`^`Ù`Ü�ÛÞ_dÕºÜaN5G�^s>AY-ÚXZb>AÚXG<c3_/×-G�^ l
9HN5GHÖ-Z-LaÖ]_SBJGH_AÕ�ÜaN-GHZ5Y-×-GILJBaÜ{>dY-×-Ù`Y-Ú�c�_/×-Z-^`G�Ù�B�ÜJ_�ÜaLO>AY-B�C
^s>dÜaG<ÜJN-G<_XZ-ÜaÖ5Z-Ü¼_dÕ?ÜaN-GgLaGIM�_SÚSY5Ù�á�GILHÙ`Y¨ÜJ_Þ>;HJWS>A^`Ù`×8IÝBaÜaLJÙ`Y-Ú
_dÕ-×-Ù`ÚSÙ`ÜaB l 8ØLJZ-^`GOCê@]>ABaG�×�BaÜJL{>AÜJGIÚSÛÝNb>dB?@]GIGIY�Ù`c�Ö-^`GIc3GIY/ÜJGI×
Õ1_SL?Y/Z-c�GILaÙ`M�Z-Y-×5GILaBJÜ{>AY5×-Ù`Y-Ú<ÜJ_<ÜaLO>AY-BJ^s>AÜaG:LaGIMI_XÚSY-Ù`ÜJÙ�_XYÝLaGOC
BJZ-^`ÜaB���G l Ú l [SeøCê@]GIBJÜ<N/Û/Öb_XÜaN-GIBJGIB � Ù`Y¨ÜJ_Þ>»BaÙ`c3Ö-^`ÙÃñbGI×Uñ]Y-Ù`ÜaG
BJÜ{>dÜaG�c¾>AMON-Ù`Y-G<_dÕº×-Ù`ÚXÙ�ÜJB¼_XY-^`Û l+� í->Ac�Ö-^`GIBD_AÕºÜJN-GIBJG�LaZ-^`GIB
>dLaGHÖ-LJGIBaG�Y¨ÜJGI×3Ù`Y � h���l 9HN-GH_XZ-ÜaÖ-Z5Üº_dÕbÜaN5GHZ-Y-×-GILJBaÜO>AY-×-Ù`Y-ÚBJÛ/BaÜaG�c"Ù`B<Öb>dBaBJGI× ÜaN-LJ_SZ-ÚXNè>&WS>d^`Ù�×]>AÜaÙ`_XY3c3_/×-Z5^�GÝëHN-Ù`MON
×5GIÜaGILJc3Ù`Y-GIB»ëHN-GIÜaN5GIL&ÜaN-G&Y/Z-c&@]GILÝBaÜJLaÙ`Y-ÚÆÙ`B ôqnAý`p LS[ þ-nSv"#
}1psndýsý�ûUôKndý�p LÝ_XL psr-ôqnAý`p L l
8gY�Ù`c3Ö]_SLJÜ{>AY/Ü�MONb>dLaÜaG�Lº_dÕb>HLa_X@-Z-BJÜºBJÖb_XVSGIYU×-Ùs>A^`_XÚSZ-G BaÛ/B�C
ÜJGIc Ù�B&ÜJ_èÙ`×-G�Y¨ÜJÙÃÕ7Û _SZ-Ü�Cê_dÕsC�WS_/MK>A@5Z-^s>ALaÛéZ-ÜJÜaGILO>AY-MIG�B >dY-×
Z5ÜaÜaG�L{>AY5MIGIBÆÜJNb>AÜ¾>ALaGÒÙ�Y5MI_SLJLaGIMIÜJ^`ÛàLaGIM�_SÚSY5Ù�á�GI× l 9HN-Ù`B3Ù`B
Ö]>ALaÜJÙ`MIZ-^s>ALJ^�ÛßÙ`c3Ö]_SLaÜO>AY/Ü�Ù`Y�Y/Z-c3GILJÙ`M3LaG�MI_SÚXY-Ù`ÜaÙ`_SY�BaÙ`Y-M�G
Ù`ÜUÖ-La_AW/Ù`×-GIB&ÜJN-G¾×-Ùs>A^`_SÚXZ-G&cÔ>dYb>AÚXGIL�ëHÙ`ÜaN�>ÆM�_SY/ñb×5GIY-MIG
c�GK>ABJZ-LaG&ÜJNb>AÜÝc¾>qÛÔ@]G&Z-BJGI×éÕ7_SL»MK>A^`^�MI_SYäñbLac¾>AÜaÙ`_XY?[]LaGOC
Ö]>AÙ`LÞ_XLÞ×5Ù�BO>Ac&@-Ù`ÚXZb>AÜJÙ�_AY l 8<BaBJ_/MIÙs>AÜaÙ`Y-ÚéGK>dM{NßZ-ÜaÜJGIL{>dY-MIG
ëHÙ`ÜJNØ>¾MI_SYäñb×-GIY-M�G3BaM�_SLaG¾Ù`BÝÖbG�L�Õ7_XLac3G�× ÜaN-LJ_SZ-ÚXN Z-ÜaÜJGIL�C
>dY-MIG�WXGILaÙÃñbMq>AÜaÙ`_XY l\?Ë Ñ-S�S%*$/�587�2�*-]�*0/�1_^[2�58S�1B?A7\ ËsÊ]Ë �>S%58S�13`FS�1<2�5QCba-c>=�?:S�)d*8`�1P`»��*8`�S%1B7+9YD_XY-BaÙ`×-G�Lfehgji�kl��m"k�n�m�opoqm"k+r8s�Üa_â@bGtZ WSGILJÙÃñbMK>AÜJÙ`_SY
Õ1GK>AÜJZ-LaGIB¾ÜJNb>AÜ&×-G�BaMILJÙ�@]G >ÆBJÙ�Y5ÚS^`G¾Z-ÜaÜJGIL{>dY-MIGéNb>qW/Ù�Y5Úvu
ëD_SLJ×-BK[wi�xly{z |Dg P�V u}s l�ó Y¾BaÜO>AÜaÙ`BJÜaÙ`MK>A^ N/Û¨Ö]_SÜJN-GIBJÙ�BgÜaGIBJÜ�C
Ù`Y-Ú][-ÙÃÕ[~ � Ù`BHÜJN-G r5çSý�ý N/Û/Öb_XÜaN-GIBJÙ`BÓ>dY-×�~-�<Ù`B<ÜJN-G ndý�}1wKv�#
r5nS}1w N/Û/Öb_XÜaN-G�BaÙ`BK[DÜaN5GIYàÜaN5GÔ×5GIMIÙ`BaÙ`_SY�LJZ-^`GÆÙ`BÞBJÜ{>AÜJGI×àÙ`YÜJGILac�BH_AÕ�>U^�Ù`VXGI^`Ù�N5_¨_/×&LO>AÜaÙ`_&>AB� ��e�m"� � g�������� �3eTz ~&� ���� �"� �3eTz ~-� � � ���� � � m � P��
ëHN5GILaG � Ù`BUÜaN-G¾×-G�MIÙ`BaÙ`_SYßÜaN-LJGIBaN-_X^`× >dY-×f��g�i����
m"� � s
>dLaG�ÜaN-G�Ö]>AL{>dc3GIÜJGILaBß_AÕèÜJN-G�c3_/×-G�^3ëHN-Ù`MON >dLaG�GIBaÜJÙÃC
c¾>AÜJGI×3@/Û&c3Ù`Y-Ù`c&Ù`áIÙ`Y-ÚgÜaN-G�>qWSG�L{>AÚXG þ÷va~XæOnSæqp`ý�ps}1ûU~a�ÝwKv�va~Sv��� ��� ��e�m"~ � �>� ��� � � ��e�m"~-� � � PJ�al?ó Õ+� r ×-GIY-_XÜaGIBHÜJN-GÝY¨ZäCc�GILaÙ`MU^s>AY-ÚXZb>AÚXG�BaGIÜq[�ÜaN-G�Yf~&�Þ>dBaBaZ5c3GIB�ÜJNb>AÜ�x y�� � r [
Õ1_SLH>AÜD^�Gq>ABaÜH_XY-G<ëD_SLJ×?[->AY5×3ÜaN]>AÜH>A^`^�Y/Z-c3GILJÙ`MHë¼_XLa×-BH>ALJG

M�_SLaLJGIMIÜJ^�ÛULaG�MI_SÚXY-Ù`áIGI× l YD_SY/WSGILJBaGI^`Û/[
~-��>ABaBJZ-c3G�B�ÜaNb>dÜ�GIÙÃC
ÜJN-GIL�xly��� � r m3�>|a[X_SL¼>dÜ¼^`GK>dBaÜ�_XY-GH_AÕ?ÜJN-G<Y/Z-c�GILaÙ`MDë¼_XLa×-B
Ù`BHÙ`Y-MI_XLaLJGIMIÜa^`Û�LaGIMI_XÚSY-Ù`áIG�× l
ó YâÜaN-Ù`B3BJÜaZ-×5Û¨[DëDGÆMI_SY5BaÙ`×-GIL¾Z-ÜJÜaGILO>AY-MIGéWSG�LaÙÃñbMK>dÜaÙ`_SY�>dB
>�@-Ù`Yb>ALJÛ3MI^s>dBaBaÙÃñbMq>AÜaÙ`_XYÆÖ-La_X@-^`GIc�ëHN-GILaG»Õ7_XL<GK>dM{NÒZ-ÜaÜJGIL�C
>dY-MIGS[5ÜaN-G»c3_SBJÜ�Ö-LJ_S@b>d@-^`GðN/Û/Ö]_SÜaN5GIBaÙ`B<Ù`BDBaGI^`GIM�ÜaGI× >AB~��Tgà>dLaÚHc¾>Aíy�� �F� � ���%� �<~ y z�e � o � kK�
\5GK>dÜaZ-LJG¼GIí/ÜJL{>AM�ÜaÙ`_SY&>AY-×UMI^s>ABJBaÙÃñbMK>dÜaÙ`_SYU>ALaGDÖ]GIL�Õ7_XLac�GI×Ð>dB
Õ1_S^`^`_AëHB l\ Ëp(uË ]�*0/�1_^[2�58S�1B?A7f�w*05QS , /�*8`� GILaÙÃñbMK>dÜaÙ`_SYßÕ7Gq>AÜaZ5LaGIBq[�eH[H>ALaGÒ×-GIBaÙ`ÚXY-GI×àÜJ_ØLaG�ãbGIMIÜ¾ÜaN5G
M�_SY/ñb×5GIY-MIG�Ù`Y&LJGIMI_SÚXY-Ù`áIÙ`Y-ÚUGIBaBJGIY/ÜaÙs>A^`^`ÛÞÜJN-GÝY/Z-c3GILJÙ`MH^ï>dY/C
ÚXZb>AÚXG l \ Ù`WSG»Õ7GK>dÜaZ-LJGIBÞ>ALJG&Z-BaG�×ØÜa_¾GIY5MI_/×-G3GK>dMON Z-ÜaÜJGIL�C
>dY-MIG l�T Ù`^`_SÜ�GIí/Ö]GILaÙ`c�GIY/ÜaB�Nb>qWXG�BaN-_AëHYÝÜJNb>AÜ GK>AMONÝ_AÕ-ÜaN5GIBaG
Õ1GK>AÜJZ-LaGIBÒNb>AB¾ÜaN5G MK>AÖb>d@-Ù`^`Ù�Ü�Ûß_AÕ&Ö-La_AW/Ù`×-Ù`Y-Ú LJGK>ABJ_SYb>d@-^`G
BJGIÖb>dL{>AÜJÙ`_SY¾@bG�Ü�ë¼GIG�YX~ � >AY-×�~-� l� wKvIp õ�yOnS}1ps~SrUxIyO~SvJw%  9�_<×-GIÜJGIMIÜD_SZ-Ü�Cê_dÕsC�WS_/MK>A@5Z-^s>ALaÛgë¼_XLa×-B>dY-×ØY/Z-c�GILaÙ`MIBUÜaN]>AÜ3>ALJG¾Ù�Y5MI_SLJLaGIMIÜJ^`ÛØLaG�MI_SÚXY-Ù`áIGI×?[<>Ò^`_SÚ
^`Ù`VSG�^�Ù`N-_/_/×¾L{>dÜaÙ`_3×-Ù`BJÜ{>AY5MIG&Ù`B<MI_Xc3Ö-Z-ÜJGI×Æ@b>dBaGI× _XYè>�BaGIÜ
_dÕð×-Ù`BJMILaÙ`c3Ù`Yb>dÜaÙ`WSG�^�ÛXC�ÜaLO>AÙ`Y-GI×ÆM�_SY/ÜaGIí/Ü�CêÙ`Y-×-G�ÖbGIY5×-GIY/Ü3WXGIL�C
ÙÃñbMq>AÜaÙ`_XYf� �¡�¾BK[�¢U[DÙ�Y/WX_S^`W/Ù�Y5ÚÔVXGIÛ/ë¼_XLa×-Bq[�¢�£¥¤�¦J[H>AY/ÜaÙÃC
VXGIÛ/ë¼_XLa×-Bq[§¢�£p¨"¤�¦O[&>AY-× ñb^`^`GILaBq[§¢�£N©�¦ �«ª �al =uGIÜ­¬ @]G
ÜJN-GÞ>dMI_SZ-BJÜaÙ`MgÕ7GK>dÜaZ-LJGIBHÕ7_XL<>UÚSÙ`WSG�Y3Z-ÜJÜaGILO>AY-MIG;�sG l Ú l [/MIGIÖ/C
BJÜaLJZ-cè[gGIY-GILJÚSÛ/[<G�ÜaM l«� [®i�x ¤ z ¯°g P
V�± s Ù�ÜJB3Y/Z-c�GILaÙ`MëD_SLJ×-BK[øBaZ-MONàÜJNb>AÜ§x ¤ � � r [��>¯�[H>AY-×t¬ ¤ ÜaN-GÒMI_SLJLaGOCBJÖb_XY-×-Ù`Y-Ú&>AMI_XZ-BaÜJÙ`MðWXGIMIÜJ_SLaBq[-ÜJN-GIY¾ÜaN-GÝWXGILaÙÃñbMK>dÜaÙ`_SY�BaMI_XLaG
Ù`BH×-G�ñbY-GI×è>dB² �_¬Xm"¢ � g �³:´<µ�¶¸· �¹»º ¤�¼%½K¾ iK¿TÀ ² ��¬ ¤ m{¢ � sÂÁ�m² �_¬ ¤ m"¢ � g ´Bµ�¶ Ã Ä>Å £NÆlÇ�È ÉDÊ Ç�Ë ¦ÌQÍ Ä>Å £NÆlÇ�È É Ê Î Ç�Ë ¦�ÏD£ �"Ð Ì ¦ Í Ä>Å £NÆ[Ç�È É Ê Ñ Ë ¦RÒ m� j
�ëHN5GILaG�À&Ó R o R >AY-× R®ÔtÕÖÔ�PSl 9HN-Ù`B�c3GK>dBaZ-LJG¼N]>ABD@bGIG�Y
M�_Sc3c�_SY-^`Û�Z5BaGI×¾Ù`Y � × [ ª �alØ #aæOwIxI}DôKwqvIp õ�yOnX}7ps~XrÆxIyO~SvJw%  9HN-Ù`BHBJMI_SLJGÞLJGOãbGIMIÜJB�ÜaN5G�MI_SYäCñ]×-GIY-MIGUÙ`Y ² ��¬Öm{¢ � [5GIBaÜJÙ`cÔ>AÜJGI×¾_AWSGILHÜJN-G�eøCê@]GIBaÜgMK>AY5×-ÙÃC
×]>AÜaG�B V Ù ² ��¬Öm{¢ � g ² � �_¬Xm"¢ � ¿ ² n �_¬Xm"¢ � m � W �
ëHN5GILaG ² � �JÚ � >dY-× ² n �JÚ � >ALJGÞÜJN-G3WXGILaÙÃñbMK>dÜaÙ`_SYéBaM�_SLaG�B�Õ7_XL
ÜJN-G�ÜJ_SÖ3@]GIBJÜ<Ü�ëD_&MK>AY-×5Ù�×]>AÜaG�B lÛ pNÜXwIý`pÇz-~q~ L #avanX}7ps~ L p`xI}1nSr-yOw�  9HN5G�L{>dÜaÙ`_H_AÕ-ÜaN5G�eHC�@bG�BaÜ�^`Ù�VXGOC^`Ù`N-_/_/×¾BaMI_XLaGIBgÕ7_XLHÜaN-GULaGIM�_SÚSY5Ù�ÜJÙ`_SY;� ��� BK[:Ýð[5Ö-La_AW/Ù`×-GIB
>UM�_SY/ñb×5GIY-MIG�c�GK>ABJZ-LaGÝÙ`Y3ÜJN-G�@]GIBaÜg×-GIMI_/×-G�×ÆÖb>AÜJN lÙ ² ��¬Öm�Ý � g ² ����¬Öm�Ý � ¿ ² n
�_¬XmJÝ � m² ��¬Öm�Ý � g P±�Þ ¤ ´<µ�¶ i ��� ��¬ ¤ m{x ¤ z Ý � s�m�� × �
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>dY-×�Õê>A^`BJGðLJG<ýOGIM�ÜaÙ`_SY¾L{>dÜaGIB l
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ÜO>A^DBaÜJZ-×-Û�>d^`_SY-ÚÆëHÙ`ÜJN _AWSGIL kSR [ RXRSR Z-ÜJÜaGILO>AY-MIG�B3_AÕÝMI_SYäC
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0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1

0.2

0.3

0.4

0.5

P
R

O
B

 D
E

N
S

IT
Y

 F
U

N
C

T
IO

N

VERIFICATION SCORE

\ Ù`ÚSZ5LaG W VX� ÜaÜJGIL{>dY-MIGéWSGILJÙÇñ]MK>AÜJÙ�_XYàÖ]GIL�Õ7_XLac¾>AY-MIG¾ëHN-G�YZ5BaÙ`Y-ÚX�1> � >&^`Ù`VSGI^`Ù`N-_/_/×ÔLO>AÜJÙ�_&BJMI_SLJGS[�>AY-×f��@ � ��� � WSGIL�C
ÙÃñbMq>AÜaÙ`_XYÆBaMI_XLaG l 9HN-GUBa_X^`Ù�×Æ>dY-×è×]>ABaN5GI×è^`Ù`Y-GIBÝLJGIÖ-LaG�BaGIY/Ü
ÜJN-G�×-Ù`BJÜaLaÙ`@-Z5ÜaÙ`_SY¾_AÕ�ÜJN-G�BaM�_SLaG�BHÕ7_XLT~ � >AY-×�~-�K[5LaGIBJÖbG�MOC
ÜJÙ`WSGI^`Û l
ëHN5GIYèÜJN-G�×b>dÜ{>�Ù�BgMI_SLJLaGIM�Üa^`ÛÆÙ`Y/ÜaGILJÖ-LaGIÜJGI×?[�Ù l G l [ ��� � �<õ§g~ � z«e � [->AY-×�ëHN-GIY3ÜJN-GÝ×b>AÜO>ÝÙ`B¼Ù`Y-M�_SLaLJGIMIÜJ^�Û�Ù`Y¨ÜJGILaÖ5LaGIÜJGI×?[
Ù l G l [ ���%� �<õtg ~ � z«e �Il 9�_ @b>dBaGI^`Ù`Y-G¾_SZ5L3LaG�BaZ-^`ÜaBq[<\ Ù`ÚAC
Z5LaG W �7> � BJN-_AëHB�ÜJN-G&×-Ù`BaÜJLaÙ`@-Z-ÜJÙ�_XYè_dÕFÜJN-G&^`Ù`VSGI^`Ù`N-_/_/×ÆL{> CÜJÙ`_ØBaM�_SLaG�BÆëHN-GIY�MI_Sc�Ö-Z-ÜJGI×àZ-BJÙ�Y5ÚØÜaN5GèVXGIÛ/ë¼_XLa×�NX>AY/ÜaÙÃC
VXGIÛ/ë¼_XLa×�N ñb^`^`GIL�WSG�LaÙÃñbMK>dÜaÙ`_SY�c3_/×-GI^`B l 9HN-Ù`B¼Ù`B�MI_XY-BaÙ`×-G�LaGI×
>dB<ÜJN-G�MI^s>ABJBaÙ`MK>d^º>AÖ5Ö-La_/>AMONÆëHN-GIYÒÖbGIL�Õ7_SLJc3Ù`Y-ÚUZ-ÜaÜJGIL{>dY-MIG
WXGILaÙÃñbMq>AÜaÙ`_XY?[ÝÖb>ALJÜaÙ`MIZ-^s>dLa^`Û�Õ7_XLÔ×5Ù�ÚXÙ`ÜÔLJGIMI_XÚSY-Ù`ÜaÙ`_XY ��G l Ú l [�«ª �_��l 9HN5GÞ>Ac�_SZ-Y/Ü�_dÕº_AWSG�La^s>AÖ�Ù�Y¾ÜJN-GÝÜ�ë¼_&×-Ù`BJÜaLaÙ`@-Z5ÜaÙ`_SY-Bq[ëHN5Ù�MON¾×-GOñ]Y-G�ÜaN5G<Õ�>A^`BaGÝLaGBýOGIMIÜJÙ�_XY¾L{>AÜJG�>AY-×¾ÜaN5G<Õ�>A^`BaG�>AM�C
M�GIÖ-Ü{>dY-MIGUL{>dÜaGS[]Ù`BHMI^`GK>ALJ^`Û3Bac¾>A^`^`GIL:Õ7_SLHÜJN-G�� � � MK>ABJG
U�>
LJGIBaZ5^�Ü»ÜaNb>dÜðÙ`B�>AÜJÜaLJÙ�@5Z-ÜaGI×éÜa_¾ÜJN-GÐ>d×-×-Ù`ÜaÙ`_XYb>A^ Ù�Y5Ö-Z-ÜgÕ7GK> C
ÜJZ-LaG�B l
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\ Ù`ÚSZ5LaG × V EHî�YØM�Z-LaWXGIB<ëHN-G�Y3Z-BJÙ�Y5ÚÞÜJN-G�ñ�����>AY5×3ÜaN5G��� � Õ7_XL¼Z5ÜaÜaG�L{>AY5MIGÞWXGILaÙÃñbMq>AÜaÙ`_XY l
ó YÒÜaN-GÝÕ1_S^`^`_AëHÙ�Y5ÚðLJGIBaZ5^�ÜJBÝë¼GÝMI_Xc3Öb>dLaGÝÜaN-G»ÖbGIL�Õ7_SLJcÔ>dY-MIG
_dÕ?ÜaN-G�� � � ëHÙ`ÜaN&ÜaN]>AÜ�_dÕº>�ñ���� l \ Ù`ÚSZ-LJG × BJN-_AëHB�ÜaN5GLJGIMIGIÙ`WXGIL�_SÖ]GILO>AÜaÙ`Y-ÚgMONb>ALO>AMIÜJGILaÙ`BaÜJÙ`M �1EHî Y � MIZ-LJWSGIB�Õ1_SL�ÜaN5G
Ü�ëD_3c�GIÜaN5_¨×5BK[]ÜaNb>dÜ<Ù`BK[]ÜJN-GÞ×5GIÜaGIM�ÜaÙ`_SYéL{>dÜaG;� P C:Õê>A^`BaG»LaGOCý�GIMIÜaÙ`_XYàL{>dÜaG � WSGILJBaZ-B�Õê>d^�BJGÆ>A^s>ALJc3B;�`Õê>d^�BJGÆ>AMIMIG�Ö-Ü{>dY-MIG ��l
9HN5G�� � � MI^`GK>dLa^`ÛØ×5GIc3_XY-BaÜJL{>AÜJGIB&@]GIÜaÜJGIL¾ÖbGIL�Õ7_SLJcÔ>dY-MIG
ÜJNb>AY&ÜJN-G ñ�����>AÜ�>A^`^-Ö]_SBJBaÙ`@-^`GHBaG�ÜaÜaÙ`Y-ÚXB l 8HÜ¼>AY&_XÖbGILO>AÜ�C
Ù`Y-Ú&Ö]_SÙ`Y/ÜH_AÕ PKRO� Õê>A^`BJGÓ>dMIMIGIÖ5Ü{>AY5MIG&L{>dÜaG&�sGFE/Z-Ù`WS>d^�G�Y¨ÜHÜJ_
>»Üa_XÜ{>d^bLJG<ýOGIMIÜJÙ`_SY3LO>AÜJG<_AÕ�Z-Y-×-G�L jXR��&� [dÕ7_XL�GIí->Ac�Ö-^`GS[AÜaN5G
×5GIÜaGIM�ÜaÙ`_SYàLO>AÜJGIB3>ALJG QXk-l × � >dY-× iXR-l W � Õ7_XLÞÜJN-G�ñ����>dY-×¾ÜaN-G���� � [-LJGIBaÖ]GIMIÜJÙ`WSGI^`Û l
\5La_Xcò>g×-GIBaÙ`ÚXY-GILKö B�Ö-LJ_SBaÖ]GIMIÜJÙ`WSGS[/\ Ù�ÚXZ-LaG ª Ù`^`^`Z-BaÜJL{>dÜaGIB�ÜaN5GÜJL{>d×-GOC�_Aìè@]GIÜ�ëDGIGIY�Õê>A^`BJGð>AM�MIGIÖ-ÜO>AY-MIGU>AY-×�Õê>A^`BaGgLaG<ý�GIMIÜaÙ`_XY
>dB�>HÕ1Z-Y-MIÜJÙ�_XY�_AÕ]ÜaN-GD×-GIMIÙ`BJÙ�_XYÞÜJN-LaG�BaN-_X^�× l 9HN-G¼c�Ù`Y-Ù`cÞZ-c
>dY-×�GFE/Zb>d^SGILJLa_XLºLO>AÜJGIBK[AëHN5Ù�MON�@]_SÜJN�BaG�GIc�Üa_gNb>qWSG�BaÙ`c�Ù�^s>dL
ÜJN-LaG�BaN-_X^�×5BK[�>ALJGð^`GIBJB<ÜJNb>AY PKQ�� >AY-× PKRO� [/LaGIBJÖbG�MIÜaÙ`WSG�^�Û l

PuË � ,+.­. 58/�c
9HN5Ù�BÝÖb>dÖbG�LÞ>A×-×5LaGIBJBaGI× ÜJN-G&MONb>A^`^`GIY-ÚXGIBÝÙ�Yé×-GIBJÙ`ÚSY-Ù`Y-Ú¾>AY
Z5ÜaÜaG�L{>AY5MIGàWSG�LaÙÃñbMK>dÜaÙ`_SY�BaÛ/BJÜaGIc Õ7_SLéÜaN5G�Y/Z-c�GILaÙ`Mß^ï>dY/C
ÚXZb>AÚXG<Ù`Y&ã]Z-GIY/ÜHZ-Y-MI_XY-BaÜJL{>dÙ�Y5GI×ÆBaÖ]GIGIMON l6� G<MI_XY-BaÙ`×-G�LaGI×
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\ Ù`ÚSZ5LaG ª V \]>A^`BaG&>AMIM�GIÖ-Ü{>dY-MIGS[ Õ�>A^`BaGULaG<ý�GIMIÜaÙ`_XYØ>AY-×éÜa_XÜ{>A^G�LaLa_XL<LO>AÜaG�Bð>AB<>ÓÕ7Z-Y5MIÜaÙ`_SY¾_dÕºÜaN5G�×-GIMIÙ`BJÙ�_XY¾ÜaN-LJGIBaN-_X^`× l
ÜJN-GHÖ-LJ_S@-^`GIc _AÕ�Z-ÜaÜJGIL{>dY-MIG<WXGILaÙÃñbMq>AÜaÙ`_XYÐ>dB¼>g@-Ù`Yb>ALJÛ�MI^s>AB�C
BJÙÃñbMK>AÜJÙ`_SY&Ü{>dBaV l�� >dM{N�Z-ÜaÜJGIL{>dY-MIGÝëH>AB�GIY5MI_/×-GI×¾ëHÙ`ÜaNUñbWXG
WXGILaÙÃñbMq>AÜaÙ`_XY Õ7GK>dÜaZ-LJGIBUÜaNb>dÜÞLJGOãbGIMIÜJGI×àÜJN-G¾MI_SY/ñ]×-GIY-MIG¾Ù`Y
LJGIMI_XÚSY-Ù`áIÙ`Y-ÚéÜaN-G¾Y/Z-c�GILaÙ`M&^s>AY-ÚXZb>AÚXG lÖ� ÜJÜaGILO>AY-MIG�BÔëDGILJG
M�^ï>dBaBJÙÇñ]GI×ÿ>dB<GIÙ`ÜJN-GIL<M�_SLaLJGIMIÜ�_XL<Ù`Y-MI_XLaLJGIMIÜÝZ-BaÙ`Y-Ú¾>&>&×-Ù`B�C
M�LaÙ`c3Ù`Yb>dÜaÙ`WSG�N-Ù`GIL{>dLaMON-Ù`MK>A^gc3Ù`í/ÜaZ-LJGOC�_AÕsC�GIí/ÖbG�LaÜaB l°� í/Ö]GIL�C
Ù`c�GIY/Ü{>A^ LaGIBJZ-^`ÜaB�_XYè>�ñbGI^`×/C�ÜaLJÙï>d^�BaÜaZ5×-ÛÆNb>qWXGÞMI_XY-MI^`Z-×-G�×
ÜJN-G�Õ7_X^`^�_AëHÙ`Y-Ú V � P%� 8<M�MIZ-L{>dÜaGHLJGIMI_SÚXY-Ù`ÜaÙ`_SYÝ_dÕäÜJN-G�Y/Z-c�GILaÙ`M
^s>dY-ÚSZb>dÚSG�LJGIBaZ5^�ÜJGI× Ù`Y h W � M�_SLaLJGIMIÜUZ-Y-×-G�LaBaÜO>AY-×5Ù�Y5Ú >dY-×>dZ-Üa_XcÔ>dÜaÙ`_SYH_dÕäM�LaGI×-Ù`Ü�MK>dLa×Þ>dY-×�ÜaG�^�G�Ö-N-_SY5G�Y/Z-c&@bG�LaB l � kK�
9HN5G&Ö-La_XÖb_XBaGI×éñbWXG�Õ1GK>AÜJZ-LaGIBÓÕ7_SLÝZ-ÜJÜaGILO>AY-MIG�WSGILJÙÃñbMK>AÜJÙ`_SY
Mq>AY�@bGÒMI_Sc&@-Ù`Y-G�×ØGOì�GIMIÜJÙ�WXGI^`Û�Z-BaÙ`Y-ÚØ>Ö��� �Hl 8HÜ PKRO�
Õ�>A^`BaG >A^s>ALJc3Bq[DÕ7_SL¾GIí->dc3Ö-^`GS[HÜJN-G­� � � >dM{N5Ù�G�WSGI×�_AWXGIL
iXR�� ×-GIÜaG�MIÜaÙ`_SY�LO>AÜJGS[ÝëHN-Ù`MON�ëF>dBÔBJÙ`ÚSY-ÙÃñbMK>dY/Üa^`ÛàN-Ù`ÚSN5GIL
ÜJNb>AY�>fñ���� � QSk5l × �&� [D_XLÔ> M�^ï>dBaBJÙ�Mq>A^Ý^`Ù�VXGI^`Ù`N-_/_¨×ßL{> CÜJÙ`_&WSGILJÙÇñ]MK>AÜJÙ�_XYÆ×-Ù`BaÜO>AY-M�GM� ª�W �&� � h��al 8HÜgÜaN-Ù`B<_XÖbG�L{>AÜJÙ`Y-ÚÖ]_SÙ`Y/ÜK[5ÜaN-G»Z-Y-×-GILJBaÜO>AY-×-Ù`Y-Ú�MI_SLJLaGIM�ÜðLO>AÜJGÞÙ`Y-MILJGK>ABJGI×¾Õ7LJ_Sc
h W � ÜJ_&_AWSGIL iXR��¾l
�-2�@>7+? QöCB* RD9 . *$7�S�`
9HN5G3>AZ-ÜJN-_SL�ëD_SZ5^�×é^`Ù`VSG�ÜJ_è>AMOV/Y-_AëH^`GI×-ÚXGÞÜJN-G&ÜaGIMON-Y5Ù�Mq>A^
M�_SY/ÜaLJÙ�@5Z-ÜaÙ`_SY¾_dÕÉ= l �5>AZ-^ l

SOT!U4V�WJVXU4V�Y/Z5VX[
\ ¹5]-¹�^�±­·�¯��a¬-«I¢A�/_D¹=`º¥�¯K£1°A³Ý¹9aU��b@cK���F�db��`�7����e�bs��b`�-f�b`���Mf�g!h���i

f����;j�kI�1��fF����k/eS���­�7�Mbs�$kmlon?pA�`��f�¹;]]©7�J¢K¤1±­·a��q «I¬­¬`¶SÅ]¢A²I¬­�a§]¥K¥q�
r]¬­± Ä¨£J¶ \#s)t	t ¹

u ¹DÁ�¹ v]¹bÈ�¥I©1±­¢/¶bÈD¹ w ±­·a·a«�©7�A±`¶/«I¢A�Ixq¹ q:¹ y�©7±­²��K¤J¹8q ¥{§{zÝ«{½G|
q?�J¬­ª4}º¥�°�~3e	pK�1�1��cI��nJ�¼�D�q�A���1��b`��nJ�A¶ u����B\+\#����\0u+t ¶ \#s	s)t ¹

� ¹5zU¹�xO¥I©1�A«I¢Þ«�¢A�8w:¹�xO«I·a¥�µA£a¹�q ±­�a©1«I©7·��A±­·J«I¬-³H±­Âq¤7°A©1�a£�¥O¦��aÂ�´ªS�J©7¤1£S«I¢A�:¤7�A�]Å�z�«I¬­²�¥I©7±­¤1�A³Ý¹��:���q�7�O����nJ��pA�)bï�db���nJ�A¶	� �B\#��\��
u)\#� ¶ \�s	s	� ¹

� ¹4r ¹ ´�q�¹�v/�a��¶SÅ ¹dÈÉ±­«I·��A±­¢/¶�vb¹�w:¹�w?«IµA±­¢A�J©a¶)w�¹�]]±­�a©1«I·J·a±­¢A±`¶K«�¢A�Á�¹aÅ ¹�w?¥I£1�a¢qµS�J©7²d¹�|�³HªA©7¥O®I�J��«I·a¥I°A£1¤1±­·S³H¥q�A�a¬­±­¢A²/¦`¥I©S¬­«I©1²I�-®�¥O´·a«IµA°A¬­«�©7½�·J¥I¢K¤1±­¢q°A¥I°K£A£1ªS�J�a·���©1�a·a¥�²I¢A±­¤7±­¥�¢S¹���nJ��pA�)bï����e	pq�7�1��c
�/�O�K�O�A�a����¶=��� u+���B\#�+����\#u	t ¶ \�s	s6u ¹

� ¹DÅ?¹�v/¬­�a±­�A«�«I¢A�;w:¹ r ¹	w?¥I£1�I¹=�?¤1¤1�a©1«I¢A·a�-®��a©1± ¡S·a«I¤1±­¥I¢�±­¢¼·J¥I¢q¤7±­¢q´°A¥I°A£�£1ªS�a�J·��H©7�J·a¥I²�¢A±­¤7±­¥I¢/¹=|s¢/����n�����j?�������9e6���8nJ�$�df�c�n?pA¶
`��a·a�J³¼µX�a© \�s	s6� ¹

�A¹5zU¹Xw «I�A±­³Ý¶!r ¹ ´�q�¹;v/�a��¶¼«I¢A��^�¹ ´�q:¹9xO°A«�¢A²A¹�`�±­£7·J©7±­³H±­¢A«�´¤7±­®��ð°A¤1¤1�a©1«I¢A·a�g®I�a©1± ¡S·a«I¤1±­¥I¢U¦`¥I©<·J¥I¢A¢A�a·J¤7�J�&�A±­²I±­¤7£H©1�a·J¥I²I¢A± ´¤7±­¥�¢/¹Cj?������ld�7�O��fa�I�Mb���nJ��f�nJ�*e	pq�7�1��c3�O��k�� ��kO��nH�u��n��7�Mf�f�i�Ç�K��¶ � � �6�M� u �	� ��u�t	t ¶#zÝ«O½ \#s+s6t ¹
t ¹5zU¹�w «I�A±­³Ý¶?ÈD¹�w ±­·a·J«I©7�A±`¶�xq¹�y�©1±­²I�K¤J¶�^�¹�^�°A¢K¤1£7·��q°A�/¶b«�¢A�Á�¹SÈ�¥I©1±­¢/¹ w?¥�µA°A£7¤]«I°A¤1¥I³H«I¤1±­·�£7ªX�a�a·��H©1�a·J¥I²I¢A±­¤1±­¥I¢D±­¢<«H¢A«I¤�´°A©7«�¬b£1ªS¥I¯��a¢��A±­«I¬­¥�²I°A�I¹/|s¢��8n{�$��f�c�n?p�nJ�I��n����)f�bXaU��b@c�nMk�f

 0nJ��e	pK�1�7�Mc¡� �7��ns���A�-b`��n{�è�Ã�¡�Jk�¢{����fa�I��nJ��kO�-b`��nJ�A¶b�/«I³HªX�a©1�I¶
£-±­¢A¬­«I¢A�/¶ \#s	s	s ¹

� ¹HÈD¹�w ±­·a·a«�©7�A±`¶�w:¹o]]±­�a©1«I·J·a±­¢A±`¶A«I¢A��Å ¹o^�¥q·a·��A±­�J©7±`¹!¤q¤1¥q·��A«I£7¤1±­·«I°A¤1¥I³H«I¤1«�¦`¥I©�¬­«I¢A²I°A«�²I��³H¥K�A�J¬­±­¢A²A¹���nJ��pA�)bs���He	pq�7�1��c3����k
�/�O�K�O�A�a����¶ \#��� u � �0��u�s	� ¶ \#s	s �A¹

s ¹5w�¹ `D¹ ¤q�A«I©7ª/¶XÅ?¹=^�¥K·J·��A±­�a©1±`¶or ¹�r]«I£1¤7±­¬­¬­¥d¶¥¤X¹=]-«I©1¤7�A«�£7«I©1«I¤1�I½I¶
r ¹�w?«�¤7�/¶)zÞ¹Ow?±­¬­�a½�¶A«I¢A��xq¹�w?¥O§�¬­«I¢A�/¹?���A�;y�«I¤1£7¥I¢Ý£1ªS�J�a·��©7�J·a¥I²�¢A±­¤7±­¥I¢H�J¢A²I±­¢A�I¹5|s¢8�u��n��M��j���b@�!��nJ�# ���� ��nJ�6f�b@�B¦5e	pK�1�7�Mc0¦
eA� ���S�O������n��7�Mf�f��Ç�K��¶SªA«I²I�J£ �	� � ���6�	� � � ¶ \#s	s6t ¹

\�� ¹!xq¹ q�¹)y�©1±­²I�K¤J¶IÁ�¹ v]¹AÈ�¥I©1±­¢/¶{«I¢A�<ÈF¹6w?±­·J·a«I©1�A±`¹SÁ °A¤7¥I³H«�¤7±­·�«I·�´
§ °A±­£1±­¤1±­¥I¢H¥O¦b£1«I¬­±­�a¢q¤]²I©7«�³H³H«I©-¦`©7«�²I³H�a¢q¤7£5¦�¥�©�·a«I¬­¬ ´s¤s½qªS� ·a¬­«I£�´£7± ¡S·J«I¤1±­¥I¢/¹�|s¢/����n���� ���q��n�f�pq�7�1��c�¶¨ªA«I²��a£ \#��\�s���\#�6u+u ¶ \#s	s)t ¹


