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iPj k�xQXt^YnMX�b�^c{�ZRu�fMVYh=Z\Xt{�l^YnMXml�^Yn5TM{/�/Xta�^|^YnMXfeP^Yn�i;X]��X]i«d
h�nYj nmì å�aDTg�po?iPj k�ìrq sut æ h
iPj k�^YnMX`l�{�Vc��a�Vc�BfMVYh=Z\Xa�^�i;X]��X]i?ea1�o`{�l#h
iPj k	a�^�i;X]��XFi�e§d a�Tz� ä iPj k}^cnMX�^YVRaDTzbYh;^Yhj{�T�fzVY{GxzaDxMhjijh©^�_�{Dl�sta�u�h;TM�



o[q,* ³´@�7Gµ�¶}C\H[·c¸j¹ªH¢º�C\H¢¶�CY¸«·ªH�»�¸j¹]¼£Cc¸�½/LM¼£¸�7�?g¹�¶}C\H[E�¸«·]¼UH[E�½F¾�¿�ÀyÁ|Â
v�w�x
y
z2{|z } z2{~z � z2{~z� z2{~z

} z\�H��{~z\�H�
} z\�H�E{~z� � � � � �b�� � � � �b�

z2{5z��a����
} z2{~z2�H� � z2{~z2�H�� z2{~z2�H� } z\�H�E{~z2�H���

� � � � � �b�� � � � �b�

z2{5����
} z2{ � � z2{~��?� � z2{~�� z2{ �

} z\�H�E{~�:���
} z\���E{~���

� � � � � �b�� � � � �b�

z2{|� } z2{~� � z2{~�� z2{~�
} z\�H�E{~�
} z\�H�E{~�� � � � � �b�� � � � �b�

z2{�� } z2{�� � z2{��� z2{�� } z\�H�E{��� � � � � �b�� � � � �b�

� y!�Ey � z z��������� y � z � z\�H��� ��eh;�G~MVcX�qz�;oG��¤�{�Tzbv^YVc~zZª^ch;{GT�{�lea�T¨hjstfMijh;X[��xzh;TM{Gsthja�iP^YVcXFX
a�^YVRaDTgbvh;^Yhj{�T�l�VY{Gs TM{/�/X¨��e§ç!l��¢^Y{¨TM{/�/X���eB13oGç!l
13o��ª���ehj��~MVcX`qz�;o�h;ijij~zb�^cVcaD^YX[b¢^cnMXZF{�Tzbv^YVc~zZ\^Yhj{�T¨{Dl§aDT¨S������Ä5Xma�bcbY~MstX�^cnMX�l�{�Vc�	aDVR�8fMVchjZFX�o iPj k bYaD^Yh=b�­zX[b�^YnMXyVchjbYu���TzXF~/^cVca�iPZF{�Tz�Mh©^ch;{GT �

o i�j k ì ä iPj k h i+��nYj k���n 1°��o�ô ä iPj k �!h i+��nYj k|� �«qM� Ê��
�	n�~zb�^YnMX�^cVca�Tzbvh;^Yhj{�T¨fMVc{�xza�xMhji;h;^�_8ZFa�T�xQXy{�x/^RaDhjTMX]��l�Vc{�sÇ^cnMX�l�{�ijij{���h;TM��X]¯�~zaD^Yhj{�T �

ä iPj k ì o iPj k ô�h i+��nYj kh
i+��nYj k���n	ô�h
i+��nYj k � �«qM�~ ��
�	nzX � VcVY{��	�U²¢X]xMVcXF~�fzVYh=Z\XO¡ iPj k dzhjb�^cnMXyfMVchjZFXy{Dlea�T�{�f/^ch;{GT�^cnza�^�fza�_/b�o�~MTMh;^�fza�_G{DÍhjTÃ{�TMX�aDTz��{�TMij_W{�TzX�bv^caD^YXBlma�^feP^YnÃi;X]��X]i«d�a�Tz��{D^YnzXFVc��hjbYX�fza�_/bf*M��SUT���X]TMXFVRaDi�d



³����Ý¿����J9;¸�H[E8À�¸;?P7 �t¸=>D9�ÁMC\HFH\¹ o]qzo
� VcVY{��	�U²�XFxMVcXF~�fMVYh=Z\X[b�ZFa�T�xQXm{�xM^caDhjTMX[��x�_8^cnMXyh;^YXFVRa�^ch;�GX|l�{�Vcs¡~Mi=aMd/��nMX]VYX�¡ nYj n ì�oa�b�at�/XF­zTMh;^Yhj{�T �¢£¤ £¥ ¡ i+��nYj n ì q§¦\sYt æ©¨ �vo�ô ä iPj n �5¡ i�j n ª ç¡«i+��nYj k���n�ì q§¦\sYt æ©¨ ¡«iPj k ä iPj k\1¬¡«iPj k���n��vo�ô ä iPj k���n\� ª ç î�­®l�­¯e§ç¡«i+��nYj i+��n¢ì q§¦\sYt æ©¨ ¡«iPj i ä iPj i ª�� �£qM� �G�
Ä�Xt�Gh;�GX�a�T�XF�/a�stfMi;X`^Y{�hji;ij~zbv^YVRa�^cX`^cnMX�ZFa�ijZF~MijaD^Yhj{�T�{Dl � VYVc{��	�U²¢X]xMVYX]~BfMVchjZFX]b�hjT5a¤�¥�¥ ��h;TM{Gsthja�i/^YVcXFXG�Æ��~zfMfg{�bvX�^YnzaD^§^YnMX¢ZF~MVcVYX]TG^§��aDij~MX�{�lg^cnMX�~MTg�/XFVci;_�hjTM�måWì�o
*,*Md^YhjstXm^Y{�s�a�^Y~zVYh;^�_4��ì î8_�X[aDVRbFd°_a��ì om_GX]a�V]dPZ\{GTzb�^RaDT�^¢�G{�i=a�^Yhjijh©^�_�ëkì o�*'±�dJaDTg�VYh=bYu�ijX]bcb§hjT�^YXFVcX]bv^�VRa�^cX�émì0* � *�ÎzdGa�Tz��ê�ì��m�§�	nMX � VcVY{��	�U²¢X]xMVcXF~�fMVchjZFX�^YVcXFX|ZFa�T�xgXZFa�ijZF~MijaD^YX[�8l�Vc{�sÇ^cnMXmbv^Y{/ZRu8fMVchjZFX|^YVcXFX��
²�³�´¶µ�·�¸�¹`º§µ,» ¼ ½P½�¾E¼ ¿¼'¼ À�¾!¿P½¼ ÀPÀ�¾|ÀPÀ ¼ ÀPÀ�¾!ÀPÀ

Á À�¾�Â©Ã Ã`¼2¾!ÃPÃ
Ä ¹'¹©´,Å«Æ,Ç�»,È�¹©»,É¬¸�¹`º§µ,»À�¾!ÊPËÀ�¾!Ì`¼¼
¾!ÀPÀ À�¾�ÂPÂÀ�¾!ÊPÌ À�¾E¼ Ê
�M{GV�X\�MaDstfMijX�d/~zbYhjTM�t^YnMX`¤�¥¢¥&stXF^YnM{/�Jd«h ð j n�ìÍh�nYj nYq§¦ û t æ ì o�*,*mÎ4q§¦ d�Ï n ì�p§* � ÊGqMdaDTz�)h ð j ð ìÍh�nYj nYq û t æ ì�o�o
* �  �î/d�^cnMX�^cVca�Tzbvh;^Yhj{�TtfMVc{�xgaDxMhji;h;^�_ ä nuj n	ìÍ* � �Mo	h=b}{�xM^caDhjTMX[�x�_B^YnzX�l�{�Vcs¡~Mi=aW�£qz�  G�ªd)^YnMX]T$a�Z]Z\{�VR�/hjTM�¨^Y{�^cnMX8l�{GVYs`~Mijak�«qM� �G�ªdH¡ ð j n8ìÐq§¦\s�t æ �voyôä nYj nª�8ìÑ* � Î§�M� � ^`^cnMX¨^YnMhjVR�$ijXF��X]i«d�ZFaDi=Z\~zijaD^YX8^cnMX�b�^c{�ZRuWfzVYh=Z\X[b`aGZFZ\{GVc�Mh;TM�B^Y{�^YnMXZ\{GVYVcX]bYfg{GTz�/hjTM��TM{/�/X]b`a�^m^cnMX�bYX]ZF{�Tz�5ijXF�GXFi�d��z{�V`X\�MaDstfMijX�dHh
Ò j n ìLh ð j nÔÓ q§¦ û t æ ìo[îGî � o
 /d�h
Ò j ð ìÕh nuj n ì�o�*§*M�



o[qGî ³´@�7Gµ�¶}C\H[·c¸j¹ªH¢º�C\H¢¶�CY¸«·ªH�»�¸j¹]¼£Cc¸�½/LM¼£¸�7�?g¹�¶}C\H[E�¸«·]¼UH[E�½F¾�¿�ÀyÁ|Â
��fM^Yhj{�T�fMVchjZFX]b	hjT�^cnMXm��ijaGZRuG���/ZRnM{Gi;X[b�l�Vca�s�X]��{GVYu�a�VYX���hj��X]T�x�_P�

Ö ��×�çvêz�Ýì q ¦\s�Ø�Ù ��Úd s�aD�P��å è ô�×Bç5*�� ä ��å æ çcå è çvé�çYêz� . å è ç �«qM� rD�
Û��Ü×Bçvêz�.ì q ¦\s�Ø�Ù ��Úd s�aD�P�Ü× ôkå è ç5*�� ä ��å æ çcå è çvé�çYêz� . å è ç �«qM� qG�

��nzXFVcX Ö ��×�çvêz��aDTz�pÛ���×BçYêz�¢a�VYX`ZFaDijie{�f/^ch;{GTBfMVchjZFX`aDTg��fM~/^|{�f/^ch;{GTBfMVchjZFX¡VcX]bYfgX[Zª�^ch;�GXFij_�d|aDTz�Ý× hjb�^YnMXkbv^YVch;uGXBfMVchjZFX�� SUT ^YnMX5S��	��d�{Gf/^Yhj{�T°fMVYh=Z\X[b�a�VYX5ZFaDi=Z\~zijaD^YX]�a�TzaDij{��G{�~zbYij_`l�{GV�ê8ì0e�_a�ªd
Ö �Ü×Bç5e�_a�v��ì i+��nÞ k�ß�n ¡ i,��nuj k staD� �Üh i+��nYj k ô�×Bç5*��ªç �«qM� pG�
Û��Ü×Bç5e�_a�v��ì i+��nÞ k�ß�n ¡¶i,��nuj kDstaD� ��× ô�h�i,��nuj kvç5*�� � �£qz�;o
*G�

à�bvhjTM�`^YnMX�VchjbYu���TzXF~/^cVca�iQZF{�Tz�/h;^Yhj{�T5�£qz� Ê���a�Tz��^cnMX|�MhjbcZ\VcX\^cX�{Gf/^Yhj{�T�fMVYh=Z\X�ZFa�ijZF~Mi=a�^Yhj{�Tl�Vc{�s �«qM� pG�m{�V��£qM�jo�*��ªd}{GTMX�{Gx/^ca�h;Tgbm^cnMX�h;^YX]VcaD^Yhj{�T�l�{�Vcs¡~Mi=aDX�l�{GV�Z\{�Tgb�^cVY~zZ\^YhjTM�B^cnMXS��	����	nzXFVcXBaDVcXk��î�e&1 o���fzaDVRaDstXF^YXFVRb���nMh=ZRn �MX\­zTMXB^YnMX�^cVca�TzbYh©^ch;{GT�l�Vc{�s2^YnMXUeP^cnÃ^Y{^cnMXk��ep1�o���^cn$i;X]��X]i�{�l�^YnMX�^YVcXFXGd§h«� X��jd���ep1 o[�mbv^Y{/ZRukfMVchjZFX]b`{Dl�^cnMX�TM{/�/X[bta�^¡^cnMX��e=1�o[�U^YnWijXF��X]i«dÆaDTg�&eÃ^cVca�Tzbvh;^Yhj{�TkfMVc{�xgaDxMhji;h;^YhjX]b]�¨�/~MfMfQ{GbYX��«î+e�ô°o���fza�Vca�s�XF^YX]VcbZF{�VcVYX[bvfQ{�Tg�/h;Tz�y^Y{`^YnMXbeP^Yn�i;X]��X]iQa�VYX�u�Tz{���T d�^cnMXOh i+��nYj k a�Tz� ä i�j k ZF{�VcVYX[bvfQ{�Tz�Mh;TM�m^Y{^cnMX8��eg1�o[�U^Yn�i;X]��X]i ZFaDT¨xQXmZFaDi=Z\~zijaD^YX]�¨�/X]fgX]Tz�/hjTM��{�T�^YnMX�l�{Gi;ij{���hjTM�tfMVYhjTzZFh;fMijX]b]�Ä5X�a�i;�	a�_/b}bv^caDVY^}l�Vc{�s ^YnzX�Z\X]T�^YXFV�TM{/�/X]b�h;T�{�TMX�i;X]��XFi�d�h©l2e�h=b}X]��XFTwd��/XF­zTMXáh i,��nuj k ìh�nYj n8ì�å	dwl�{GVOl�ìâe�ãDîá1 o�dÆaDTz�5h;l6e�h=bm{/�M�Jd§bv^ca�Vv^yl�Vc{�s¦^YnMX�^���{BZ\X]T�^YVRaDi}TM{/�/X[bh
i+�?nuj k�aDTz��h
i+��nYj k��?n�l�{�V�l�ì¦��eU1�o[��ãDîMd)aDTg�Wbv~Mfzfg{�bvXah
i+�?nuj k�ìäh ðiPj k ã,h
i+��nYj k���n�ìå ð ã+h
i+�?nuj k���n�dP��nMh=ZRn�aG� � ~zbv^cb¢^YnMX`i;{G�GaDVch;^YnMsth=Zmbvfga�Z\hjTM�8xQX\^���XFX]T&h
iPj k�aDTz�ph
i+�?nuj k���n^c{�xQX�^YnMXWbcaDstX�aGb8^cnza�^�xgXF^���X]XFTIh i�j k a�Tz�Õh i+��nYj k � �	nzhjb¨fMVch;TgZ\hjfMi;X5_�h;X]ij�zb�^cnMXZ]aDi=Z\~Mi=a�^ch;{GT�l�{GVYs`~Mi=a`{�l�h i+��nYj k���n dMbYXFXm²�XFVcs�aDT�aDTz�¨ÉyaDTzh}��o]pGpDÊ��ªd
h i+��nYj k���n ì å ¨ q
sYt æ Ö ��åÆç!e�_a�v�°1¯¡ iPj k å�ô�å'æ ª¡«iPj k�o�iPj k ôçq sYt æ Ö ��åÆç!e�_a�v�21èå æ l�{�Véleì!��e�1�o[�5ã�î � �£qz�;oGo[�

�¢XFVcX�å'æ��/XFTM{�^YX[b�^YnMX�l�{Gi;ij{���h;Tz��bY~Msts�a�^Yhj{�T¨^cXFVcs
å æ ì iÞê ß
k���n ¡«iPj ê ��o?iPj ê ô�h
iPj k��ªç �£qz�;o�î��



³����Ý¿����J9;¸�H[E8À�¸;?P7 �t¸=>D9�ÁMC\HFH\¹ o]qGÎ
Ö ��×�çvêz��h=b	^cnMXmhjTG^cXFVcfg{GijaD^YX[����a�i;~zX�l�{�V¢a8Z]aDijiwbv^YVc~zZRu8^c{��za�_�a�^¢bv^YVchju�XyfMVchjZFXO× aDTg�^YhjstXm^Y{�staD^Y~MVch;^�_�êJ��SUTB^YnMX�²Aë É Z\{GTzb�^cVY~gZª^Yhj{�TwdM^YnzX¡hjTG^cXFVcfg{GijaD^YX[��{�f/^ch;{GT�fMVYh=Z\XXFT�^YX]VYhjTM���«qM�jo�o[��hjb�xza�bYX]� {GT�a�¤�¥�¥ xzh;TM{Gsthja�i�^YVcXFX���h©^cn°Z\{GTzb�^RaDT�^�fza�Vca�stX\^YX]Vcbë5ì ë¶k�ì�íz�Ü×Bçvêz�\dJ��nMXFVcXy^cnMX`����hjstfMi;hjX]����{GijaD^Yhji;h;^�_¨ë«k�ì�íz��×�çvêz��ZFa�TBxgX�ZFa�ijZF~MijaD^YX[�l�VY{Gs ^YnMX�u�TM{���T�s�aDVcu�X\^�{�fM^Yhj{�T5fMVYh=Z\X[bF�8¤�aDi=Z\~zijaD^YhjTM��hjT�^YX]VYfQ{�i=a�^cX]�B{Gf/^Yhj{�T5fMVchjZFX]bx�_�^YnMX`¤�¥¢¥&stXF^YnM{/�¨nza�b�at�/VRa���xzaGZRuQd�h;^�hjb�ZF{�stfM~/^Ra�^ch;{GTzaDiJhjT�^YXFTgbvhj��XG���TzZ\X���X�nza���X¨^cnMXBhjTMh©^chja�i�TM{/�/X[bEî�b�^c{�ZRu�fMVYh=Z\X[bFd	a�Z]Z\{GVc�/hjTM�5^Y{k^cnMXBVcXFi=a�^ch;{GTzbvnzh;fzbaDst{�Tz�8^YnzXt�Mh©ÍPXFVcXFT�^yfzaDVRaDstXF^YXFVRb]dQ��XtZFaDT5Z\{GTG^ch;T�~MX`^Y{�Z]aDi=Z\~Mi=a�^cXm^Ynz{GbYXtaD^|nzh;�GnMXFVTM{/�/X]b���eU1�oGç�ï��ªçbï5ìäl?1&î/ç �E��� e=1�o�a�Tz�5^YVRaDTzbYh;^Yhj{�TWfMVc{�xza�xMhji;h;^YhjX]by{GTMX�x�_5{�TMX~zbYh;TM��^cnMX�l�{�Vcs¡~Mi=aM�

h i+��nYj k��?n ì h iPj k ¨ q sYt æ Ö �Üh iPj k ç!e�_a�v�)ôçå'æ ª ô�¡ iPj k h iPj k �Üo i�j k ô�h i,��nuj k �¨ q sYt æ Ö �Üh
iPj kYç!e�_a�v�)ôçå æ ª ô�¡¶iPj kc��o?iPj kwô�h
i+��nYj k«� ç �«qM�jo]ÎG�
��nMXFVcX|^YnMXm�MX\­zTMh;^Yhj{�T�{�l�åPæ�hjb�^YnMXmbcaDstXya�by�«qM�jo[î��\���hjs�hji=aDVci;_GdJ��X�aDVcX`a�xMijX`^c{¨ZF{�T�^YhjT�~MX�^Y{�ZFa�ijZF~MijaD^YX�^YnzX�fgaDVRaDstX\^cXFVRb�aD^|ij{���X]V�TM{/�/X]b��e�1 oGç�ï��ªç
ï�ì�leô�oGç ���E� ç]o�aGZFZF{�VR�/h;Tz�¡^c{`^cnMX�l�{�ijij{���h;TM�tVcX]ZF~MVcbYhj{�T �

h
i+�?nuj k)ì h iPj k��?n ¨ q sYt æ Û���h iPj k ç5e�_a�v�eô&å'ð ª ô�¡ iPj k h iPj k �Üo iPj k ô�h i+�?nuj k���n �¨ q sYt æ Û��Üh iPj k ç!e�_a�v�eôçå§ð ª 1®¡ iPj k �Üo i�j k ô�h i+�?nuj k���n � ç �«qM�joFÊ��
��nMXFVcX4å§ð��/X]TM{D^cX]bt^cnMXBbv~zsòñ k ¦ nê ß�n ¡ iPj ê �Üh iPj k ô0o i�j ê �ªd	aDTz��Û��Ü×Bçvêz��hjb�bYh;sthjija�V�^Y{Ö ��×�çvêz�ªd�aD��aDhjT ^YnMX[bvX�{�f/^ch;{GT�fMVchjZFX]b¨aDVcXB{�xM^caDhjTMX[� x�_�^cnMX$¤�¥�¥ xMhjTM{Gs�h=aDi�^YVcXFX��X]TMXFVRa�^cX]��l�Vc{�sÌsta�VYuGX\^�{�fM^Yhj{�Tzb	fMVch=Z\X]b]�
7�8:9�8�ó ô�X#DÍõ�>�G�ö§F2Z,M÷X#GSUT�{�VR�/XFV	^c{�a���{Ghj�¨aDVcxMh;^YVRaD�GX�d/^cnMXy^YVRaDTgbvh;^Yhj{�T�fMVc{�xza�xMhji;h;^�_ ä iPj k}a�^|aDT�_�TM{/�/X`bvnM{G~Mi=�i;hjX�xQX\^���XFXFT)*ya�Tz��o�dDh;^�s�aDuGX]bÆ^cnMXFVcX\l�{GVYX�bYXFTzbYX	^Y{yijhjs�h;^}^cnMX�X]bv^Yhjs�a�^cX]�tb�^c{/ZRu¡fMVchjZFX]b

o?iPj kHø0h
i+��nYj k��?nÔø¯o?iPj k���n � �«qM�jo
 ��S�lP^YnMX|b�^c{�ZRu�fMVchjZFX¢a�^�aDT�_¡TM{/�/X��/{�X]b}Tz{D^�bca�^chjbvl�_`^YnMX¢a�xg{��GX�h;TzX]¯�~zaDijh;^�_�d���X�VcX]�MX\­zTMXh©^	x�_�a�bcbY~Msth;TM�¡^YnzaD^	^YnMX��/h;ÍQX]VYX]TzZ\X�{Dlw^YnMX�ij{��Ga�VYh;^Ynzs {�l ^YnzX�bv^Y{/ZRu�fMVch=Z\X]b�xQX\^���XFXFT^YnMh=b�TM{/�/X�aDTz��h;^cb	aG� � a�ZFXFT�^�TM{/�/X|h=b�X[¯�~zaDig^Y{`^YnMX�Z\{GVYVcX]bYfQ{�Tz�/hjTM�y^���{¡Tz{��MX]b�a�^�^YnMXfMVcXF��h;{G~zb�i;X]��X]i«d/h�� XG�;d i;{G�g�Üh
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³P¹7ILK`²�º ³\º+´LK¯¸P¹©´,È�I,È`ºL?¶º ³5P À�¾!ÌPÀÀ�¾!¿PÃÀ�¾!¿ Á À�¾!¿ ÁÀ�¾!¿PÌ À�¾!¿PÌÀ�¾!¿ Á À�¾!¿ ÁÀ�¾!¿§Â À�¾!¿ Á
Ä ¹'¹©´,Å«Æ,Ç�»,È�¹©»,É¬¸�¹`º§µ,» À�¾E¼P¼'¼À�¾E¼ ÃPËÀ�¾!ÊP½PË À�¾!Ê`¼
½À�¾!¿'¿ Á À�¾�Â©ÀP¿¼
¾!ÀPÀ'À À�¾�Â©ÃPÀ À�¾!Ê§Â�ÊÀ�¾�Â�Ê§Â À�¾!ÊPÀP¿À�¾E¼ ËPÃ À�¾E¼ Ë'½À�¾!ÀPÃPÀ À�¾!ÀPÊ'Ê
�	nMh=b�S��	� h=b�ZF{�VcVYX[bvfQ{�Tg�/h;Tz��^Y{�ê8ì�o¢_GX]aDV[d�aDTz�a_a�§ìÝ* � î§ �_�X[aDV[d���nMh=ZRn�bYnM{���b}^YnMXb�^c{/ZRuyfMVYh=Z\X[bFdGaDTz�¡^YnMX�X]i;X]stXFT�^cb§aD^e^cnMX�ï�^Yn�Z\{Gi;~zs�TtaDVcX�Z\{GVYVcX]bYfg{GTz�/hjTM��^c{|^YnMX�bv^Y{/ZRu
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 mô®* � *,*§*§ H×�d aDTz�kaGbYbY~MstX8å`d�ì o
*,*MçYé¨ì * � *GÎMç5� ìâ _GX]a�V]�

2545698�:7< À'½�¾F= ¸�?
�	��{8­g��~MVcX]b|aDVcXm��X]TMXFVRa�^cX]��x�_�Vc~MTMTMhjTM�8^cnMXt¯G~gaDT�^YijX\^Y2�47698�:7< ÀP½�¾F= ¸�? d©�ehj��~MVcX`qz� îbYnM{���be^cnMX�fMij{D^}{DlQ^YnzX¢�/±�² X[b�^ch;s�aD^Yhj{�T�VYX[bv~Mi;^YhjTM��l�Vc{�s�­z^v^YhjTM�ma�T�hjstfMijh;X[�¡­g��X\��_�X[aDV^cVYX]X	��h©^cntî,*¢ijXF�GXFi=bF�e�	nMX�hjstfMijh;X[�`ij{/ZFa�i��G{�i=a�^ch;ijh©^ch;X[bÆë©ð�ü�ý[�ÜhGçvêz�ehjT¡^cnMX	h;stfMijhjX]�¡^YVcXFX	a�^�Mh©ÍPXFVcXFT�^�^ch;stX�^Y{�s�aD^Y~MVch©^�_¨aDTz��bv^Y{/ZRu�fzVYh=Z\XyijXF�GXFi=b	hjb�bYnM{���T¨h;TU�ehj��~MVcXmqM� ÎMd/��nzhjZRn{Gx���hj{�~gbvij_B�/X]ZFVYX[a�bYX]b���h©^cn5^YnMX8bv^Y{/ZRu�fMVchjZFX�aDTz��h;TgZ\VcX]a�bYX]b���h;^Yn5^YhjstX`^c{�staD^Y~MVch;^�_aGb	X\�/fQX]Zª^cX]�J�
7�8�ó�8�ó .6MÜD0/�V�F
Z,M÷X#G1/�ö'MÜG
WS��F�CYV�>cFHG?Jâô�FZ�°M��`M6F�V�W�XHCuM�ZP<�D�	nzX��	aDVci;XBa�Tz�°¤�aDu�h=Z\h¢a�i;�G{�Vch©^cnMs Z]aDT xgX5aDfMfzi;hjX]� hjT�aDTza�i;{G��_W^c{�²�XFVcsta�T aDTz�Éya�TMh�î b]�Ç�	nMX Ï fMij{G¥�Xk¯�~zaDT�^YijX\^Rb¨~zbvX[��nMX]VYX5aDVcX�bYh;sthjija�V�^c{�^cnM{GbYX�fzVYX[bvX]TG^cX]�°h;T�/X]Zª^ch;{GT�qM� î/�jo�dQ{�TzX¡nzaGb�^Y{¨VcXFfMi=a�ZFXy^YnMX�¯�~zaDT�^YijX\^[8�:5< N'· x�_\8�:7< N«µ �¢�	nMX¡l�{�iji;{���hjTM�­g��~MVcX¡�/h=bvfzija�_/b	^cnMX¡{GTMX\��_�X[aDVm�Il�{G~MV�bv^YX]fg��bv^Y{/ZRu�fMVYh=Z\Xm^YVcXFX�dz^YVRaDTzbYh;^Yhj{�T�fMVc{�xza�xMhji;h;^�_^cVYX]X�dDa�Tz� � VYVc{��	��²�XFxzVYX]~y^YVcXFXG���eh;�G~MVcX�qz� Ê�fMVYX[bvX]T�^cbw^YnMX	fMij{D^Æ{DlM^cnMX	X]bv^Yhjs�a�^YX[�`�/±�²x�_�­M^Y^YhjTM��ay­z��X�_�X]a�V}hjs�fzi;hjX]��xMh;Tz{�sthja�iz^cVYX]X¢��h;^Yn�î,*yijXF��X]ijb�^Y{¡^YnMX���{GijaD^Yhji;h;^�_�bYsth;ijX~gbvhjTM�8�	aDVci;Xya�Tz�B¤�aDu�hjZFhwaDij��{GVYh;^Ynzs¨dMa�Tz�4�eh;�G~MVYXyqz�  Mdzbvnz{���b�^YnMXmZRnza�VcaGZª^cXFVchjbv^Yh=ZFb�{Dl^cnMX¨h;stfMijh;X[��ij{/ZFa�i��G{�i=a�^Yhjijh©^�_WbY~MVvl£aGZ\X8{�l�^YnzX��GXFTMX]VcaD^YX]�$S�����dÆ�/X[Z\VcX]a�bYX]b¡��h©^cn�^cnMXbv^Y{/ZRu8fzVYh=Z\XGdMaDTz�¨hjTzZ\VcX]aGbvX[b���h;^Yn¨^ch;stX��
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o[p,* ³´@�7Gµ�¶}C\H[·c¸j¹ªH¢º�C\H¢¶�CY¸«·ªH�»�¸j¹]¼£Cc¸�½/LM¼£¸�7�?g¹�¶}C\H[E�¸«·]¼UH[E�½F¾�¿�ÀyÁ|Â
¼ ½'Ê�¾!ÃP¿¼P¼ Ë�¾|ÀP½¼P¼
½�¾!½PÊ ¼P¼
½�¾ Á Ê¼ À§Â#¾!Ã,Â ¼ ÀPË�¾|ÀPÊ¼ À'À�¾!ÀPÀ ¼ À\¼
¾!¿`¼ ¼ À'Ê�¾!ÀP¿

Á Ì�¾|ÃPÊ Á Ë�¾|ËPÊÁ À�¾!¿PÊ Á Ê�¾!ÀPÃÃPË�¾|ÌPÀ ÃP½�¾!ÀPÀ
³P¹dILK`²Pº ³`º+´LK¯¸�¹©´,È�I+È°ºL?¶º ³�P0À�¾�Â�ÌÀ�¾!Ì\¼À�¾!Ê'Ã À�¾�Â�ÃÀ�¾:Â Á À�¾�Â ÁÀ�¾!Ì,Â À�¾!¿,ÂÀ�¾!Ê'Ì À�¾!¿'Ë
Ä ¹P¹©´,Å¶Æ,Ç©»,È�¹�»,É¯¸�¹\º'µ,» À�¾|ÀP¿PÀÀ�¾E¼P¼'¼À�¾E¼ ÃP¿ À�¾|½§Â©ÀÀ�¾�Â©ÃPÌ À�¾!ÊPË'Ê¼
¾|ÀPÀPÀ À�¾!Ì`¼ Á À�¾|Ê Á ÂÀ�¾!¿PÀPÌ À�¾!ÊPË'ÃÀ�¾E¼ Ã`¼ À�¾|½PÊPËÀ�¾E¼P¼
Ì À�¾|ÀP¿PÀ

7�8�ó�8�� ô�X#DÕõ�F�CuM÷ö§X#GMfUM�ZP<hg X#G
Z+>Ji§ô�F�CYV�Xj.6MÜD0/�V�F
Z,M÷X#GÄ5X�TM{��ÃZ\{Gs�fgaDVcX�^cnMX¢�/±�² X]bv^Yhjs�a�^Yhj{�T�aD^§^YnMX�­zlI^Yn�_�X[aDVÆ{�xM^caDhjTMX[�`x�_¡^YnMX	^���{�S����stXF^YnM{/�Mbt��h;^Yn�^YnMX�X[b�^ch;s�a�^cX]���/XFTzbYh;^�_kl�~MTzZª^ch;{GT�{�l¢^cnMX¨�B{�T�^YXF��¤�a�VYij{�bYh;s`~Mi=a�^Yhj{�T{�l�å æ ç!��ìc t��X]TMXFVRa�^cX]��l�VY{GsÌ^cnMXmst{/�/XFi��£qM� ÎG�\dz��nMX]VYXmë§��å æ ç!�v��ìc* � o
 |ô�* � *,*§*§ }å æ d
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*,*§*mnMX]VYXG�
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SUTÃ{�VR�/X]Vm^Y{kZ\{GTzbv^YVc~zZª^�^YnMX¨S��	��dÆ��X�ZFa�ijZF~MijaD^YX�^YnMX�{�fM^Yhj{�T�fzVYh=Z\X[b`ZF{�VcVYX[bvfQ{�Tz�Mh;TM�^c{�X[a�ZRn�TM{/�/X¡aD^¢^cnMX¡hjstfMi;hjX]��^YVcXFX`aGZFZF{�VR�/h;Tz�t^Y{�^cnMXFhjV|�MX\­zTMh;^Yhj{�T�x�_���{GTG^cX\�v¤�aDVci;{bYhjs¡~Mi=a�^ch;{GT �

2547698�:5< ÀPÊ�¾F= ¸�? 2547698�:5< µHN'· ¾>= ¸�? 25476�8�:7< µ È\µ ¾F= ¸�?
Estimated State Price Density
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�eh;�G~MVYX`qM� �M� �/±�²!X]bv^Yhjs�a�^Yhj{�T�x�_���{GTG^cX\�v¤�aDVci;{8bYhjs¡~Mi=a�^ch;{GT dQa�Tz��h;^cb|p§ §±Z\{GT/­g�/X]TzZ\X8xgaDTz�Jde^cnMX�� ë ¤!S��	��d l�Vc{�s ^YnzX�²Ðë É#S��	� �I^Ynzh;Tg�\d§i;X]��X]iì�î+*zd'�°ìÍ ¡_GX]a�V]d¶_a�ÆìÍ* � î, ¡_�X[aDV[�
�¢XFVcXy��X�~zbYX|^YnMXm¯�~za�T�^YijX\^cbE8�:7< µHN§· a�Tz�q8;:7< µ È`µ �£��nMh=ZRn�a�VYX�hjTzZ\ij~z�/X[�¨h;T2547698�:5< µHN'· ¾>= ¸�? aDTz�+2545698�:7< µ
È`µ ¾F= ¸�? VcX]bYfgX[Zª^ch;�GXFij_/�\dz^cnMX]bYXm^���{�a�VYX¡~zbvX[��^c{�Z\{GT/�bv^YVc~zZ\^|^cnMX�S��	�!�/hjVcX]Zª^ci;_�l�Vc{�s ^YnMX�{Gf/^Yhj{�T�fMVYh=Z\X�l�~MTgZª^Yhj{�TwdwTM{�^ybv^ca�Vv^ch;Tz��l�Vc{�s ^cnMX����h;stfMijhjX]����{�i=a�^ch;ijh;^�_kbY~MVYl£a�ZFX¨aGb`hjT ¯G~gaDT�^YijX\^Rbr8�:7< N'· a�Tz�-8�:7< È\µ �WSUT�^YnMX��MaD^ca­gi;XB�d8�:7< G
µP²�ºXG©É�?�I§³`º�´HK ½PÀH¾ N5I,³ �Mdg^YnzXFVcX�aDVcX�o�*§*,*���{�T�^cX\�v¤�aDVci;{�bYh;s`~MijaD^Yhj{�T$bcaDs��fzi;X[b	l�{�V�X[a�ZRn�åPæ�hjT¨^YnMX¡�Mh©ÍP~zbYh;{GT¨st{/�/X]i��£qz� Î��ªd�l�{�Vù�§ìÝl!ã�Ê�_�X]a�V]d�l§ì�oGç ����� î+*zd�l�VY{Gs��nzhjZRnk��X8ZFaDi=Z\~zijaD^YXt^YnzX8bvhjs¡~Mi=a�^cX]�5��aDij~MX]bm{Dl�^YnMX8{Gf/^Yhj{�TkfMVch=Z\X]byaGZFZF{�VR�/h;Tz��^c{�h©^Rb^cnMXF{GVYXF^Yh=ZFa�i}�/X\­zTzh©^ch;{GT$aDTz��X]bv^Yhjs�a�^YXt^cnMX8�/X]Tzbvh;^�_�{�l�å æ ç¶� ìâ �_�X[aDVmaGb|^YnMX��/±�²X[b�^ch;s�aD^Yhj{�T�a�^	^YnzX�­MlI^Yn�_GX]aDV[��zVY{Gs ^YnzX�X[b�^ch;s�aD^YX]���/h=b�^cVYhjxM~/^ch;{GT5bYnM{���T�hjT�^YnMX)�eh;�G~MVcX]b|qM� î/� ÎMdJ��X`{GxzbvX]VY�GXm^cnMXFhjV�MXF��hjaD^Yhj{�T�l�Vc{�s�^YnzX¡ij{��D��TM{GVYs�aDi)ZRnzaDVRa�Z\^YXFVch=b�^chjZ]b�a�ZFZF{�VR�/hjTM�t^Y{�^YnMX]h;V�bvuGXF��TMX[bYb¢aDTz�u�~MVY^Y{�bvh=b]�¡�	nMX��/±�² X[b�^ch;s�a�^ch;{GT�{Gx/^ca�h;TMX[�Bl�Vc{�s ^cnMX�^���{¨S��	��stX\^cnM{/�MbyZ\{Gh;TzZFhj�MX]b��h;^Yn�^YnMX|X]bv^Yhjs�a�^ch;{GT8{�x/^RaDhjTMX]��l�VY{Gs ^cnMX���{�T�^YXF��¤�a�VYij{mbYh;s`~MijaD^Yhj{�T8��XFiji�dG^cnMX��Mh©ÍPXFVY�X]TzZ\XyxQX\^���XFX]T�^cnMXyX]bv^Yhjs�a�^ch;{GTzb	{�x/^RaDhjTMX]��l�Vc{�sÇ^cnMX�^���{�S��	��b	h=b	TM{D^��GXFVc_�ija�VY�GX��
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��TW^YnzX�{�^YnMX]V¡nza�Tz�Jd}��X�Z]aDT�a�ijbY{BX]bv^Yhjs�a�^cX8^YnzX�hjstfMi;hjX]��i;{/Z]aDi���{�i=a�^ch;ijh;^�_5bY~MVYl£a�Z\Xl�VY{Gs#^YnMX`h;stfMijh;X[�BxMhjTM{Gs�h=aDi)^YVcXFXGdJaDTz�BZF{�stfza�VYXmh;^���h©^cnB^YnzX`{GTMX¡{Gx/^ca�h;TMX[��x�_¨^YnMXbvhjs¡~zijaD^Yhj{�T �§¤�{�stfzaDVcX��ehj��~MVcX�qz� r�aDTz���)hj��~zVYX�qM� q���h;^Yn��ehj��~MVcX	qM� pMd�aDTz�mTM{D^chjZFX�^cnza�^h;T�^YnzX�­zVcbv^	^���{`­z�G~MVYX[bFdMbY{�stX|X]�/�GX���a�i;~zX]b�ZFa�TMTM{�^	xQX�{�x/^RaDhjTMX]�¨�/hjVYX[Zª^ci;_�l�Vc{�s,^YnMX­z��XF��_GX]a�V§S������'��{���XF�GXFV[d�^YnMX¢^YnMVcXFX¢h;stfMijh;X[��ij{�Z]aDig��{�i=a�^ch;ijh;^�_`bY~MVvl£aGZ\X�fzi;{�^cb�a�i;iQa�Z\^Y~/�aDiji;_tZ\{Gh;TgZ\h=�/X���h;^Yn�^cnMX¢�G{�i=a�^Yhjijh©^�_tbvsthji;X|ZRnzaDVRa�Z\^YX]VYh=b�^chjZ�d�^YnzX¢hjs�fzi;hjX]��ij{/ZFa�iz��{GijaD^Yhji;h;^�_{Dl�^cnMX�{�~M^v��^YnMXF��st{�TzXF_W{�fM^Yhj{�Tzbt�/X[Z\VcX]a�bYX]b`��h;^Yn�^YnMX�hjTzZ\VcX]aGbvhjTM�kb�^c{�ZRuWfzVYh=Z\XGd�aDTg�h;TgZ\VcX]a�bYX|��h©^cn�^ch;stXG�
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�eh;�G~MVcX�qM� r�� SUstfMijh;X[�$ij{/ZFaDi���{GijaD^Yhji;h;^�_5bY~MVYl£a�ZFX8{Dl�^cnMX�bYh;s`~Mi=a�^YX[�kst{��MXFi�dZFa�ijZF~Mi=a�^YX[�8l�Vc{�s#²Ôë É!S��	���
Ä�X�~zbYX�^YnzX��za�^ca�­zijXU�d8�:7< G
µ'²�ºXG¶É�?tI§³`º+´uK ¿PÀ�¾ N5I§³ �8^c{5{Gx/^ca�h;T aDTÃX]bv^Yhjs�a�^cX]�Ã�	�h;stfMijhjX]�¨��{GijaD^Yhji;h;^�_�bY~MVYl£a�Z\XG�}�	nMXFVcXmaDVcXto�*§*,*t��{�T�^cX\�v¤�aDVci;{tbvhjs¡~zijaD^Yhj{�T�bYa�s�fzi;X[b	l�{�VX]aGZRn�å æ h;T�^cnMX��Mh©ÍP~zbYh;{GT8st{��MXFiÆ�£qM� ÎG�\d�l�{GV��}ì0l!ã/o�*�_�X[aDV}hjT�h;^]d'lÆì o�ç �����  +*MdGxgX[ZFa�~zbvX��X5ZFa�T°ZFa�ijZF~MijaD^YX�^YnMXk��� hjs�fzi;hjX]�°��{�i=a�^ch;ijh;^�_ ZF{�VcVYX[bvfQ{�Tg�/h;Tz�W^Y{Ã�/h©ÍPXFVcXFT�^�b�^cVYhju�XfMVchjZFX]b�a�Tz�¨^YhjstXy^Y{8s�aD^Y~MVch©^ch;X[b�a�lI^cXFV���Xmnga���X|^YnMX`X]bv^Yhjs�a�^YX[�¨{�f/^ch;{GT�fMVYh=Z\X[b�Z\{GVYVcX\�bvfQ{�Tg�/h;Tz�8^Y{�^YnMX[bvX�b�^cVYhju�X¡fMVYh=Z\X�aDTz��^Yhjs�X`^Y{�s�a�^Y~zVYh;^�_�i;X]��XFi=b]�Ô�eh;�G~MVcX`qM�jo�*�bvnM{���b^YnzaD^�^cnMX����BhjstfMi;hjX]����{GijaD^Yhji;h;^�_�bv~zVvl£aGZ\X�{Dl�{G~MV�X\�MaDstfMijX`VcX\¬gX]Zª^Rb�^YnMX�ZRnza�VcaGZª^YX]VYh=bv�^Yh=ZFb�^YnzaD^¢^YnzX`���¨h;stfMijhjX]���G{�i=a�^Yhjijh©^�_¨�/X]ZFVYX[a�bYXy��h©^cn�^YnMX�b�^cVYhju�XyfzVYh=Z\XG����~M^¢^Ynzhjb��	�h;stfMijhjX]�5��{GijaD^Yhji;h;^�_�bY~MVvl£aGZ\X��/{�X]b�Tz{D^¡ZRnza�TM��X���h©^cnk^YhjstX8a�ij{D^[dw��nMh=ZRnkhjbmfMVY{GxzaDxzi;_�/~MX¢^Y{�{�~MV	a�bcbv~zs�fM^Yhj{�T�a�xg{G~/^�^cnMX�ij{/ZFa�ighjTzbv^caDT�^RaDTMX]{�~zb���{�i=a�^ch;ijh;^�_`l�~zTzZª^ch;{GT d���nMhjZRn{�TMij_�ZRnza�TM��X[b���h©^cn�^cnMXmbv^Y{/ZRu8fMVchjZFX��
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Implied Local Volatility Surface
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�eh;�G~MVYX�qM� qM� SUstfMijh;X[�Wi;{/Z]aDi���{�i=a�^ch;ijh;^�_�bY~MVvl£aGZ\X8{�l�^YnMX¨bvhjs¡~zijaD^YX]�$s�{/�/X]i«dZFa�ijZF~MijaD^YX[�8l�Vc{�sÌ��ë ¤ S��	���
2545698�:7< À,Â#¾F= ¸�?

Ñ�Ò�w xzy�àmÕ×Ö`Ø«Ú|{}� Þ|àmØ�~�ã Ù�ãÇß%$1,Q��� Û¡à! Jà
Ä5XmTM{��3~zbYXy^YnzXmS��	��^c{�l�{�VcX]Z]a�bv^�^cnMXyl�~/^c~MVcXmfMVchjZFX¡�/h=b�^cVYhjxM~/^ch;{GT¨{�lÆ^YnMXmVcX]a�iwbv^Y{/ZRus�a�VYuGX\^��Ma�^RaM�ÆÄ�X|~zbYXy² ��Ï hjTz�/X\�8{Gf/^Yhj{�T�fMVchjZFX]b	�Ma�^Ra`aD^�-�aDT�~za�VY_�ÊzdPo[p�p�pzdG��nzhjZRna�VYX�hjTzZ\ij~z�/X[�BhjT � ² Ð�� � �/È�dJa¨�Ma�^RaDxzaGbvX`i;{/ZFaD^YX[��a�^¡¤ � �MÈ ��¤�XFT�^YX]V�l�{�V � fMfMijhjX]���^ca�^chjbv^Yh=ZFb)aDTz�yÈ�Z\{GTM{�sth=ZFbR�gaD^���~zs¡xQ{�i=��^v��à�TMhj��X]VcbYh;^ "a�^ Å]~m��XFVci;hjT d�aDTz�|fMVc{���hj�/X}bY{�stX�za�^caGbvXF^}l�{�V��/XFst{�Tgb�^cVcaD^Yhj{�TtfM~MVcfg{�bvX[bF�eSUTt^YnzX�l�{�iji;{���hjTM�yfMVc{��GVca�s�dD��X¢X]bv^YhjstaD^YX�^cnMX���8h;stfMijh;X[�8�G{�i=a�^Yhjijh©^�_�bY~MVvl£aGZ\X¢­zVcbv^]d���nMhji;X�^YnzX|¯�~za�TG^ci;XF^�� ´7?©² ÉP¹7T d,�zXFTM�Gi;X]V]d�� "a�Vc�Mi;Xa�Tz��ÿ¢hjijija���î+*§*Mo[�\d	hjb�~gbvX[�Ã^Y{${Gx/^ca�h;T ^cnMhjb�X]bv^Yhjs�a�^Yhj{�T l�Vc{�s2^YnMX�sta�VYuGX\^8{Gf/^Yhj{�TfzVYh=Z\X[bFdg^YnMX]T�Z\{GTzbv^YVc~zZª^�^cnMX¡S��	�3~zbYh;Tz��²¢X]VYs�a�TBaDTz�BÉya�TMh stX\^cnM{/�BaDTg�BZFa�ijZF~MijaD^YX^cnMX8hjT�^YXFVcfQ{�i=a�^YX[�5{�f/^ch;{GT�fMVch=Z\X]bm~zbvhjTM��¤�¥�¥ xMhjTM{Gs�h=aDi}^YVcXFX�stX\^cnM{/�J�a�eh;^v^YhjTM��^cnMXl�~zTzZª^ch;{GT�{Dl§{�f/^ch;{GT�fMVYh=Z\X[b��/hjVYX[Zª^ci;_�l�VY{Gs,^YnzXms�aDVcu�X\^�{Gf/^Yhj{�T�fMVch=Z\X]b�hjb�ngaDVR�/i;_�XF�GXFVaD^v^cXFstf/^YX[��bYh;TgZ\X8^cnMX8l�~zTzZª^ch;{GT�aDfMfzVY{�a�ZRnMX[bmaB��aDij~MX8{�l�ÅFX]VY{�l�{GV¡�GXFVc_�nMhj��n�b�^cVYhju�X



³��������z>��O�P9�HY�`º¢?g>�9©¾z¹v¸=¹¢7�:e»�º��,E�>/¼�> o]p' 
Implied Local Volatility Surface
�

1.62

2.75

3.88

5.00

  
0.13

0.20

0.28

50.00 75.00 100.00 125.00

�eh;�G~MVcX�qM� pM� SUstfMijh;X[�$ij{/ZFaDi���{GijaD^Yhji;h;^�_5bY~MVYl£a�ZFX8{Dl�^cnMX�bYh;s`~Mi=a�^YX[�kst{��MXFi�dZFa�ijZF~Mi=a�^YX[�8l�Vc{�s#��{�T�^cX\�v¤�aDVci;{�bvhjs¡~Mi=a�^ch;{GT �
fMVchjZFX]b�aDTg��{Gf/^Yhj{�T¨fMVchjZFX]b�aDVcX�xg{G~MTz�/X[�¨x�_�TM{�T/�UaDVcxMh;^YVRaD�GX�Z\{GTz�/h;^Yhj{�Tzb]�

25476�8�:7< ÀP¿�¾F= ¸�?
�eh;�G~MVYXyqz�;oGo|bYnM{���b�^YnMXyfzVYh=Z\Xy�/h=b�^cVYhjxM~/^ch;{GT�X]bv^YhjstaD^Yhj{�T�{�xM^caDhjTMX[��x�_�^cnMXm�	aDVci;XyaDTg�¤�aDu�h=Z\hÆS��	��dJl�{�Vyê5ì * �  �_GX]a�V]����x���hj{�~gbvij_�dP^cnMX�X]bv^Yhjs�a�^YX[�5�M±�²Çx�_�^cnMX8²¢X]VYs�a�TaDTz��ÉyaDTMh�S��	�ÇZFaDT�xgX¨{�xM^caDhjTMX[�$bvhjsth;i=aDVcij_��5SUT�{�VR�/X]Vm^Y{5ZRnMX]ZRu5^cnMX�fzVYX[Z\h=bvhj{�TW{�l^YnMXtX[b�^ch;s�a�^cX]��fMVchjZFX��/h=bv^YVch;xM~M^Yhj{�T5{�x/^RaDhjTMX]��x�_�^cnMXtS��	� stX\^cnM{/�Jd ��XtZF{�stfza�VYX`h©^^Y{8~gbvX�² ��Ï �MaDhji;_¨fMVchjZFX]b¢xgXF^���X]XFTU-�aDT�~zaDVc_�oGd)o[p�p�r�dza�Tz�=-Ga�T�~zaDVc_�Êg�yo]p�pGpM���	nMXnMh=b�^c{�VchjZ]aDiD^ch;stX	bvX]VYhjX]b)�/XFTgbvh;^�_yX]bv^Yhjs�a�^Yhj{�T¡s�XF^YnM{/�`�/X]bcZ\Vch;xQX]�mh;T �	"$ ^v���/aDngaDijhjazd]ÄkaDTM�aDTz�U(�aDVcX]�$��î+*§*,*G��hjb|~zbYX]��nMX]VYXG�mË�{D^chjZFX¡^cnza�^y¥�h=bvu���TMXF~M^YVRaDijh©^�_�hjstfMi;hjX]b�^���{�u�hjTz�Mb{Dl��/±�²ÌbvnM{G~Mi=��xQX8X[¯G~gaDi�dwnMh=b�^c{�VchjZ]aDiÆ^ch;stX8bYXFVch;X[bm�/±�²ÌhjbyhjT5l£a�Z\^y^YnMX�ZF{�Tz�Mh©^ch;{GTzaDi�/XFTgbvh;^�_¨l�~MTzZª^ch;{GT�{�l}^YnMXt�/h;ÍQ~gbvhj{�T�fMVY{/ZFX]bcbF�|Ä�X�{�xM^caDhjTB^cnMX�nMhjbv^Y{GVYh=ZFa�i ^ch;stXtbvX]VYhjX]b�/±�²�X[b�^ch;s�aD^Yhj{�T�x�_�^YnMX�l�{Gi;ij{���hjTM�tfMVY{/ZFX]�/~MVcX��o��¢¤�{Gi;ijX]Z\^¢b�^c{�ZRu�fMVYh=Z\X[b�^Yhjs�X`bvX]VYhjX]b
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Volatility Surface
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�eh;�G~MVYXmqz�;o
*M�Ç����h;stfMijh;X[����{GijaD^Yhji;h;^�_�bY~MVvl£aGZ\X�X]bv^Yhjs�a�^ch;{GT¨x�_¨��{�T�^YXF��¤�a�VYij{bvhjs¡~zijaD^Yhj{�T �
î/� � bcbY~MstX�^YnMh=b�^YhjstX¡bvX]VYhjX]b�h=b�atbYa�stfMi;X�fzaD^Yn�{Dl)^YnMXm�Mh©ÍP~zbYh;{GT¨fzVY{/Z\X[bYb. åPæå æ ìÝ/ æ�. �
1�ë§�«å æ ç!�v� . 3§æ ç
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Estimated Implied Distribution
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�)hj��~zVYXyqM�jo�oG�!�	nMX�X]bv^Yhjs�a�^cX]��b�^c{/ZRu8fMVchjZFX��Mhjbv^YVch;xz~/^Yhj{�T dzê8ìÝ* �  `_�X]a�V]�
��nMX]VYX .�3 æ�hjb�a�Ä hjXFTMX]V�fMVc{/Z\X]bcb���h©^cn�s�X[aDT�ÅFX]VY{taDTg����aDVch=aDTzZFX|X[¯�~zaDiP^c{ . �ª�ÎM��È�b�^ch;s�a�^cX��/h©ÍP~zbYh;{GTÃl�~MTzZª^ch;{GT ë§� Ó ç Ó �th;T�^YnzXB�/h©ÍP~zbYh;{GT fMVY{/ZFX]bcb`st{/�/X]i�~zbYh;TM�TM{GTMfza�Vca�s�XF^YVchjZ�stX\^cnM{/��l�Vc{�s#b�^c{/ZRu�fMVYh=Z\X[b�^YhjstXmbvX]VYhjX]bÊz���Ba�u�X	��{�T�^cX\�v¤�aDVci;{|bvhjs¡~Mi=a�^ch;{GTml�{GV)^cnMX��/h;ÍQ~zbYhj{�T�fMVY{/ZFX]bcbw��h;^Yn��/Vch©lI^Æl�~MTgZª^Yhj{�Th=b�hjTG^cXFVcX]bv^�VcaD^YXyaDTz��X]bv^Yhjs�a�^cX]���/h;ÍQ~zbYhj{�T¨l�~MTzZ\^Yhj{�T /��È�b�^ch;s�a�^cX�Z\{GTz�/h;^Yhj{�Tza�i��/X]TzbYh©^�_Ãl�~MTzZ\^Yhj{�Tc
3ì ä ��å è � å æ ç7�/§çt�ë �tl�Vc{�s ��{GTG^cX\�¤�a�VYij{�bYhjs¡~Mi=a�^cX]�¨fMVc{�ZFX]bcb

�MVc{�s �eh;�G~MVcX�qM�jo[î���X�Z\{�TgZ\ij~z�/X}^cnza�^e^YnzX	�/±�²ÃX]bv^YhjstaD^YX[�yx�_�^cnMX	²¢X]VYs�aDT�aDTz�¡ÉyaDTMhS��	� aDTz�t^cnMX|{�TMX�{�x/^RaDhjTMX]��x�_��	aDVci;X|aDTz�¨¤�aDu�hjZFhgS��	� Z]aDT8xQX�~gbvX[��^Y{¡l�{�VcX]Z]a�bv^}l�~/�^Y~MVcX¢�/±�²¡���	nMX��/±�²�X]bv^Yhjs�a�^cX]��x�_��/h;ÍPXFVcXFT�^}stX\^Ynz{��zb�bY{�stX\^ch;stX]b�nza���X��/X]��hjaD^Yhj{�Tzb{�T5bvuGXF��TMX[bYb|aDTz��u�~MVv^c{GbYhjb]��SUT�l£aGZª^|^YnMX��/XF^YX[Zª^Yhj{�T�{Dl}^cnMX��/h;ÍQX]VYX]TzZ\X�xgXF^���X]XFT�^YnMXnMh=b�^c{�VchjZ]aDi/^ch;stX�bYXFVchjX]b��/±�²°X[b�^ch;s�aD^Yhj{�T8aDTg��^YnMX��/±�²&VYX[Z\{��GXFVcX]�¡l�VY{Gs �Ma�h;ij_�{�f/^ch;{GTfMVchjZFX]b|s�a�_�xgX�~zbYX]�5a�b|^cVcaG�/hjTM��Vc~MijX]b]dwbYXFXt�)a�xMi;X�qz�;otaDTz�W¤�nza�f/^YX]V�o�*M�`SUTW�)a�xMi;XqM�jo�d��/±�²3X]bv^Yhjs�a�^cX]�tl�Vc{�sÇ�Ma�h;ij_`{Gf/^Yhj{�T�fMVYh=Z\X[b��za�^ca¡bvXF^�h=b�XF��fzVYX[bYbYX]�tx�_���aDTz��^YnMX^YhjstX�bYXFVch;X[b��/±�²Ìh=b�
Q� � l£a�VD�H�7�%���3���d�����u J�X¡����|�����¡ZFaDiji�¢�fM~/^�hjb��/XF­zTMX]��a�b{�TMX¡��nM{GbYXyX\�/XFVRZ\h=bYXyfMVYh=Z\X¡hjb¡o�*'±,nMhj��nMX]V¡��ij{���XFVª��^Ynza�T�^YnMX¡l�~/^Y~zVYXmfzVYh=Z\XG��Ä nMh;ijX`aTMX]a�Vù�|��� Z]aDiji�¢�fM~/^�hjb��MX\­zTMX[��aGb	{�TMX���nM{�bvX|X\�/X]VcZFhjbYX�fzVYh=Z\X�h=b6 §± nMhj��nzXFVy��ij{���X]VR�
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State Price Density Estimation
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¤

�eh;�G~MVYXmqz�;o�î/� �/±�² X]bv^Yhjs�a�^ch;{GT�x�_�^YnzVYX]XmstX\^Ynz{��zbFdgx�_¨nMh=b�^c{�VchjZ]aDi X[b�^ch;s�aD�^Yhj{�T dgaDTz�¨h;^cb�p' §± ZF{�T/­g�MXFTzZFXyxzaDTz�k�«�Ma�bYnMX]�g�ªdMx�_��Õë ¤�S��	��dzaDTz�¨x�_�²ë!É S��	�!�I^cnMhjTg�ªdgê8ìÝ* �  `_�X]a�V]�
xz~/^mo�*P± i;{���XFV���nzh;�GnMXFVª��^cnzaDT�^YnMX|l�~/^c~MVYXyfzVYh=Z\XG�§Ä nMXFT�bYu�XF�m�¥�J�6ø3bvuGXF�m��
/�\dMaD��X]T�^cba�fMfza�VYX]TG^ci;_8aGbYbYhj��T�a�ij{���X]V	fMVY{GxzaDxzh;ijh©^�_t^c{tnMh;�Gn�{G~/^cZF{�stX]b	{�lw^cnMX�~MTz�/X]VYij_�h;TM��^cnzaDT��{�~zij��xQX � ~zbv^Yh;­zX]�Bx�_�^YnMXm^Yhjs�X�bvX]VYhjX]b��M±�²Ì�«bvX]X��eh;�G~MVcXmqM�jo]ÎG�\�	�/h;TzZFXyl�{�V�ZFaDijiw{Gf/�^ch;{GTzbm{GTMij_B^YnzX8VYhj��n�^�¦ ^ca�h;i�îw{�l�^cnMX�bY~MfMfQ{�VY^`�/XF^YXFVcsth;TzX]b�^cnMX�^YnzXF{�VcX\^chjZ]aDi}fzVYh=Z\X�^cnMXi=a�^Y^YX]Veh=b§bYsta�i;ijXFV)^YngaDT`^YnMX�fMVchjZFX�hjstfMi;hjX]�`x�_m�/h;ÍQ~zbYhj{�T�fMVY{/ZFX]bcbw~zbYhjTM�¢^cnMX�^YhjstX	bYXFVchjX]b�M±�²`�z�	nza�^�h=b	��X|xz~M_�Z]aDijijb]�§�	nMXmbYa�stX|VcX]aGbv{GT�a�fMfMijh;X[b�^Y{�fM~/^�{Gf/^Yhj{�TgbF��)VRa��/hjTM��¥�~MijX]b�^c{�X\�/fMij{�h;^��M±�² �/h;ÍPXFVcXFTzZFX]b�/u�XF��TzX]bcb �«å�o[� bYu�XF�m�¥�J�Yø3bvuGXF�m��
M� bvX]i;i��|���¦fM~M^]dxM~M_=�|���×Z]aDiji�)VRa��/X �«å�î�� bYu�X]�m���J�¨§3bYu�X]�m��
M� xM~M_=�|��� fz~/^bvX]i;i��|��� Z]aDijiÉ�~zVv^c{GbYhjb ��×�o[� u�~MVY^[�¥�J�©§&u�~zVv^���
M� bvX]i;i l£aDVÔ�|���×aDTz� � ���xM~M_�TMX]a�VÔ�|���¦{Gf/^Yhj{�Tzb�)VRa��/X ��×5î�� u�~zVv^����J�Ôø&u�~MVY^[��
/� xM~M_�l£aDVÔ�|��� aDTz� � ���WdbvX]i;iwTMX]a�VÔ�|���¦{Gf/^Yhj{�Tzb�eaDxMijXyqM�jo��!�)VcaG�/hjTM��¥�~MijX]b�^Y{�XF�/fMi;{Gh©^¢�/±�² �/h;ÍQX]VYX]TzZ\X[bF�
�zVY{Gs!^cnMX¢bYh;s`~Mi=a�^Yhj{�Tgb}aDTz�tVcX]a�iz�MaD^ca�X\�Ma�s�fzi;XGdG��X	­zTz��^cnza�^�^YnMX�hjstfMijh;X[�txMh;Tz{�sthja�i^cVYX]X�h=b}aDT�X[a�bY_m��a�_¡^Y{maGbYbYX]bcbÆ^YnzX�l�~/^Y~zVYX¢bv^Y{/ZRu`fMVYh=Z\X[bFd�ZFa�f/^Y~MVcX	^YnzX�^YX]VYs b�^cVY~gZª^Y~zVYX
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     buy call          

�)hj��~zVYXyqM�jo]Îz�!��u�X]��TMX]bcb��)VcaG�/X�dMbYu�X]�m���J�Yø&bvuGXF�m��
M�ª�
Kurtosis Trade
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                   buy          sell         buy                      

        sell                                             sell        

�)hj��~zVYXyqM�joFÊg� É�~MVY^Y{GbYh=b��)VRa��/XGd/u�~zVv^����J�©§&u�~MVv^���
M�ª�
{DlÆ^YnzX`~MTg�/XFVci;_�hjTM��aGbYbYX\^[dgaDTg��VYX]fMijhjZ]a�^YXm^YnMX`��{�i=a�^ch;ijh;^�_¨bYsth;ijX��|��~M^¢^YnzX`aDij��{GVYh;^Ynzstbb�^ch;ijiwnga���X¡bY{�stX¡�/XF­gZ\hjXFTgZ\hjX]b]��Ä nMXFT�^cnMXm^ch;stX�b�^cXFfBh=b¢ZRnM{�bvX]T�^Y{�{�bYs�aDiji«dQTMXF��a�^ch;�GX^YVRaDTzbYh;^Yhj{�TyfMVc{�xza�xMhji;h;^YhjX]b)aDVcX�XFTgZ\{�~zTG^cXFVcX]��st{�VcX�a�Tz�yst{�VcX�{�lI^YXFTw�)�	nMX�st{��Mh©­gZ]a�^ch;{GT{Dlm^cnMX]bYX5��a�i;~zX]b¨i;{�bvX[b8^cnMX5h;T/l�{GVYs�aD^Yhj{�T&a�xg{G~/^¨^YnMXWbYs�hjijX5aD^�^cnMX5ZF{�VcVYX[bvfQ{�Tg�/h;Tz�



î,*,* ³´@�7Gµ�¶}C\H[·c¸j¹ªH¢º�C\H¢¶�CY¸«·ªH�»�¸j¹]¼£Cc¸�½/LM¼£¸�7�?g¹�¶}C\H[E�¸«·]¼UH[E�½F¾�¿�ÀyÁ|Â
Tz{��MX]b]�5�	nMX¨�	aDVci;X�a�Tz��¤�a�u�h=Z\h�aDij��{GVYh;^YnMs×h=b`a�xgXF^v^YX]V�ZRnz{�h=Z\X���nzXFTW^cnMX�hjT�^YXFVcX]bv^VRa�^cXBh=b8nMhj��n � �eh;�G~MVcXBqM�jo
 kbYnM{���bt^YnzX��/X]��h=a�^ch;{GT {Dl�^YnzXB^���{Ws�XF^YnM{/�Mb�~MTz�MXFV8^cnMXbYh;^Y~zaD^Yhj{�T�^YnzaD^�é$ì * � îM�$Ä nMXFT�^YnzX¨hjT�^YX]VYX[b�^tVcaD^YX�hjb�a�i;h;^v^ci;X�nMhj��nzXFV[d��	aDVci;X¨aDTz�¤�a�u�hjZFh¢aDij��{GVYh;^YnMs b�^ch;iji�Z]aDT xgX�~zbvX[��^Y{�ZF{�Tzbv^YVc~zZª^t^cnMXBS��	�Ì��nzh;ijX�²�XFVcsta�T aDTz�Éya�TMh�î b�ZFaDTzTM{D^¢��{�Vcu�a�T�_�st{�VcX����	nMXm^Yhjs�X[b¢{�lÆ^YnMX`TMXF��a�^Yhj��XyfzVY{GxzaDxMhjijh©^ch;X[b¢aDfzfgX[aDVa�VYX|l�X]��X]V	^Ynza�T�²�XFVcs�aDT�aDTz�¨ÉyaDTzh Z\{�Tgb�^cVY~zZ\^Yhj{�Tk�£bYXFXO-�a�ZRu���XFVY^Yn��vo]p�pGpG�Y�ª�
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³(´¶µt·d¸U¹Eºd»½¼�¾d»B¿7À�ÁÂ¹�ÃÅÄÆ´¶Ç�ÈuÄÆ´¶ÉtÊ3Ë5Ì�ÍmÉLÊ�ÄÆ¹XÎ�Ï�ÈH¸ÆÐ¶É[Ã�´½Ç�·dÐÑÈuÄÆ´¶ÉtÊÓÒ7ÈHÊ�Ô3´ÕÄÖÃØ×t¾tÙÚ ÉtÊ7Û�Ô7¹;Ê Ú ¹ÜË�ÈLÊ�ÔmÝ
Ô�ÈLÃUÞd¹;Ô�ßXÒHÄÆÞd¹!àâá�ÏâãÅàØäEÒuå�¸UÉtÇBÄÆÞd¹!Á0á�æMãÅà�ä�Ý�ÄÆÞd´½Ê�ß©ÒÐ¶¹;çL¹;ÐéèEêHëdÒ7ì�èB¼YÌt¹;ÈL¸;Ò5íîè-ë�ï êLëd»
à�¹�Ã�´ÑÔ7¹;ÃØ´¶ÄÆÃ�Ë�ÈLÃU´ ÚYð ·�¸ ð ÉtÃU¹EÉHå ð ¸U´ Ú ´½Êdµ�Ô7¹ñ¸Æ´½ç�ÈHÄU´½çL¹�ÃØ´¶Ê Ú ÉtÊ�Ã�´ÑÃ�ÄU¹ñÊ Ú Ì�òÜ´¶ÄUÞ�ÄUÞ�¹%ÇzÈL¸Uót¹XÄð ¸U´ Ú ¹�ÃñÒHãÅàØäâ´½Ã�·�ÃU¹Xå�·�Ð7å�ÉL¸�ÉLÄUÞd¹;¸(ó5´½Ê�ÔdÃ�ÉLåJÈLÊ�ÈHÐ½Ì7Ã�´ÑÃñÒHÃU· Ú ÞzÈLÃ(Þd¹�Ô7µL´½Êdµ%ÈHÊ�Ô Ú ÈLÐ Ú ·dÐÑÈuÄU´½ÊdµÉLå�´½Ç ð Ð¶´½¹;Ô ð ¸UÉtË�ÈHË�´¶Ð½´ÕÄÅÌQÔ7´ÑÃÅÄÆ¸U´½Ëd·7ÄÆ´¶ÉtÊ�Ã�ÈHÊ�ÔcçtÉLÐÑÈuÄÆ´¶Ð½´ÕÄÅÌcÃU·d¸Uå
È Ú ¹�Ãñ»1ã>Är¹�ÃÅÄÆ´¶Ç�ÈuÄÆ¹+ÄÆÞd¹å�·dÄU·d¸Æ¹ ð ¸Æ´ Ú ¹ôÔ7´ÑÃÅÄÆ¸U´½Ëd·7ÄÆ´¶ÉtÊ-È Ú;Ú ÉL¸ÖÔ7´½ÊdµõÄUÉöÄÆÞd¹+Þ�´½Ã�ÄUÉt¸U´ Ú ÈLÐ!ÔdÈuÄÖÈd»B÷¨ÊQÄUÞd¹ ð ¸ÆÈ Ú ÄÆ´ Ú ÈHÐÈ ðdð Ð½´ Ú ÈuÄÆ´¶ÉtÊ-ÈLÃ ð ¹ Ú Ä;ÒØÄÆÞd¹ô¸Æ¹ñÐ½´½ÈLËd´½Ð¶´¶ÄÅÌ&ÉLåEÄUÞd¹+È ðdð ¸ÆÉtÈ Ú ÞQÔd¹ ð ¹ñÊ�ÔdÃ Ú ¸Æ´ÕÄÆ´ Ú ÈHÐ½Ð¶ÌøÉLÊQÄÆÞd¹ù ·�ÈLÐ¶´¶ÄÅÌ�ÉHåúÄUÞd¹Y¹;Ã�ÄU´½Ç�ÈuÄU´½ÉLÊrÉHåÓÄÆÞd¹EÔ7Ì5Ê�ÈHÇz´ Ú Ã�ÉHåÓÄÆÞd¹Y·dÊ�Ô7¹;¸UÐ½Ì5´¶Êdµ ð ¸Æ´ Ú ¹ ð ¸ÆÉ Ú ¹�ÃUÃ;Ò�ÃU· Ú ÞÈtÃÜàÜ¿3´½Ç ð Ð½´¶¹�ÔrçtÉLÐÑÈuÄÆ´¶Ð½´ÕÄÅÌrÃ�·d¸Uå
È Ú ¹¨ÉtË7ÄÆÈL´¶Ê�¹;Ôrå�¸UÉtÇûÄUÞ�¹%ÇzÈL¸Uót¹XÄØÉ ð ÄÆ´¶ÉtÊ ð ¸U´ Ú ¹�Ãñ»äØÞ�¹�ãÅàØä Ú ÈHÊzË9¹�·�ÃU¹;Ô[ÄUÉ ð ¸UÉ7Ô7· Ú ¹Ü¸Æ¹ Ú ÉtÇ�Ëd´½Êd´½Êdµ%ÈHÊ�Ô�ÈL¸UË�´ÕÄÆ¸ÆÈLµL¹XÎ¥å�¸Æ¹ñ¹�Ëd´¶Ê�ÉLÇz´½ÈLÐdÄÆ¸U¹;¹;ÃÄÆÉüÔ7¹�Ã Ú ¸U´½Ë9¹¨Ã�ÄUÉ Ú Þ�ÈLÃ�ÄU´ Ú�ð ¸UÉ Ú ¹�ÃUÃU¹;Ã�òÜ´ÕÄÆÞ�çuÈH¸Æ´½ÈLËdÐ½¹!çLÉtÐ½ÈHÄU´½Ð¶´¶ÄÅÌL»�ý�Éuò�¹ñçt¹ñ¸�ÒtÃUÉLÇz¹!ÃU¹ñ¸Æ´¶Ét·�ÃÐ½´½Ç[´¶ÄÆÈHÄU´½ÉLÊ�ÃÜÃU· Ú ÞDÈLÃ�Êd¹;µtÈuÄÆ´¶çt¹ ð ¸UÉtË�ÈHËd´½Ð½´ÕÄÆ´¶¹�ÃñÒ5¹ñçt¹ñÊ3ÄUÞdÉt·dµLÞ�ÇzÉtÃ�ÄØÉLåúÄÆÞd¹ñÇhÈ ðdð ¹;ÈH¸Æ¹;ÔÈHÄØÄUÞd¹%¹�Ô7µL¹EÉHåéÄUÞd¹YÄÆ¸U¹;¹;Ã;»Z÷¨çt¹ñ¸Æ¸U´ÑÔ7´½ÊdµüÄUÞd¹;Ç Ú ÈL·�Ã�¹�ÃØÐ¶É�ÃUÃ�ÉLåúÄUÞ�¹%´¶Ê7å�Ét¸UÇ�ÈHÄU´½ÉLÊrÈLË�Ét·7ÄÄÆÞd¹zÃ�Çz´½Ð¶¹[ÈuÄ!ÄÆÞd¹ Ú ÉL¸Æ¸U¹�Ã ð ÉLÊ�Ô7´¶Ê�µ�ÊdÉ7Ô7¹;Ã;»¨äØÞd¹�Ã�¹[Ô7¹Xå�¹ Ú ÄÖÃ¨ÈL¸U¹�È Ú ÉtÊ�Ã�¹ ù ·d¹ñÊ Ú ¹îÉHå�ÄÆÞd¹¸Æ¹ ù ·d´½¸Æ¹ñÇz¹ñÊ�Ä�ÄUÞ�ÈHÄþÈ Ú ÉtÊtÄÆ´¶Ê5·dÉt·�Ã�Ô7´¶ÿ9·�Ã�´½ÉLÊz´ÑÃZÈ ðdð ¸UÉ��7´½ÇzÈHÄU¹�ÔîË5ÌüÈEËd´½ÊdÉtÇ[´ÑÈHÐ ð ¸UÉ Ú ¹�ÃUÃ;»
��¹ñÐÑÈ��dÈuÄÆ´¶ÉtÊôÉHå�ÄÆÞd´½ÃY¸Æ¹ ù ·d´½¸U¹;Çz¹ñÊ�Ä;ÒJ·�ÃU´¶Ê�µ3Ç�·�ÐÕÄÆ´¶ÊdÉtÇz´½ÈLÐúÄÆ¸U¹;¹;Ã¨ÉL¸Yç�ÈL¸U´½ÊdÉtÇ[´ÑÈHÐúÄU¸Æ¹ñ¹�Ã!´ÑÃ
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?A@ B Ä�ÎÅ¿7ÈLÞ�ÈHÐ½´½È�Ò�Cü»úÈLÊ�ÔEDÓÉ�Ò ? »þÝÅ¼;×t×Lº�ß©»8F�ÉtÊ ð ÈH¸ÖÈHÇz¹ñÄU¸Æ´ ÚHG Ã�ÄU´½Ç�ÈuÄÆ´¶ÉtÊqÉLåÜ¿�ÄÖÈuÄÆ¹XÎFÀZ¸Æ´ Ú ¹Á!¹;Ê�ÃU´ÕÄÆ´¶¹�ÃþãFÇ ð Ð½´ Ú ´¶ÄØ´½Êr³(´½Ê�ÈHÊ Ú ´ÑÈHÐ ? ÃÆÃ�¹ñÄØÀ�¸U´ Ú ¹�ÃñÒ�I�J�K�LNM�O�PQJSR�TVUWMXOYMXZ\[ñÒ�]�^`_ba�×L×�c¾�a�d5»
?A@ B Ä�ÎÅ¿7ÈLÞ�ÈHÐ½´½È�ÒYC[»�Òfe\ÈHÊdµ�Ò:C[»5ÈLÊ�ÔHC�ÈL¸U¹�ÔWÒ�³�»ÑÝ�êLëLëd¼�ß©»ÓÁ¨Éz÷ ð ÄÆ´¶ÉtÊ3ÍôÈL¸Uót¹XÄÆÃØÏþÉL¸Æ¸U¹ Ú ÄÆÐ¶ÌÀZ¸Æ´ Ú ¹YÄUÞd¹îÀ�¸UÉtË�ÈHËd´½Ð½´ÕÄÆ´¶¹�ÃØÉHå�ÍmÉuçL¹;Ç[¹;Ê�ÄØÉLåéÄÆÞd¹�g�Ê�Ô7¹ñ¸ÆÐ¶Ì5´½Êdµ ? ÃÆÃU¹XÄ\hiI�J�K�LNMXOYPjJSR

klZ\J�M�J�m8[on3LNUpZNq©Òjrfs�tu_wvfdxcJ¼L¼;ë�»
àØÈH¸ÆÐ¶¹tÒ9¿J»JÈHÊ�ÔõÏ�ÈHó5´ Ú ´�ÒXFî»�ÝÅ¼�×L×tºtß©»�ý!Éuò�ÄUÉzyY¸ÆÉuòÂÈr¿5Çz´½Ð¶´½Êdµräé¸Æ¹ñ¹|{�}w[~IfJYK�LNMXOYP&JSR

TVUWMXO�M�ZoUpOYP�k�Mf�YUWM�[\[oLNUWMf�HÒu�u_W¼�êbdxcJ¼�a+vd»
à�´¶ÊdµtÞ�ÈHÇDÒ�Fî» ýî»þÈLÊ�ÔøæE´¶¹�Ã�¹;Ð�Ò��%»!Ý�¼;×L×tºtßX»���U"q�����M�[oK�n3L�OYP��XO�P�K�OYn�UpJYMX�E��LNUpZoUWMf��OYMX�

��[\���:UWM+�zJSR�T�UWM�O�M�ZoUpOYPX��[oLNUW��O�n3UW��[oq©Ò9¿ ð ¸U´½ÊdµL¹;¸l��¹ñ¸ÆÐ½ÈLµ�Ò�DÓÉtÊ�Ô7ÉtÊÓ»ÏþÉ��WÒA��»¶Ò��ÜÉtÃÆÃ;Ò�¿J»�ÈLÊ�Ô��Ü·dËd´½Ê�Ã�ÄU¹ñ´½ÊÓÒÜÍö»�Ý�¼;×+dH×tßX»c÷ ð ÄÆ´¶ÉtÊcÀZ¸Æ´ Ú ´¶Êdµ�_ ? ÃU´½Ç ð Ð¶´¶Û�¹;Ô
? ðdð ¸UÉ�È Ú ÞÓÒuI�J�K�L�OYM�PjJ!R�TVUWMXO�M�ZoUpOYPuk'Z�JYMXJYm�UpZoq��Q_�êLêL×�cdêYv:��»

Á!¹;¸UÇ�ÈLÊÓÒ G »�ÈHÊ�Ôâæ%ÈHÊ�´�ÒZã©»ÜÝ�¼;×L×:a�ßX»õäØÞd¹z��ÉLÐÑÈuÄÆ´¶Ð½´¶ÄÅÌâ¿5Çz´¶Ð½¹�ÈLÊ�Ô ã>ÄÖÃ[ãFÇ ð Ð¶´½¹;Ôøäú¸Æ¹ñ¹
}fn3n��Q� �:�X � � V¡���q�¡WZ\J�m���¢oq-�

Á!¹;¸UÇ�ÈLÊÓÒ G »�ÈLÊ�Ôøæ%ÈHÊd´¥ÒZã©»�ÝÅ¼�×L×tºtß©»ø¿�ÄUÉ Ú Þ�ÈtÃÅÄÆ´ Ú ãFÇ ð Ð¶´½¹;ÔQäé¸U¹;¹;Ãx_ ? ¸UËd´¶ÄU¸ÖÈHµt¹�À�¸U´ Ú Î´¶Ê�µ[òÜ´¶ÄUÞm¿�ÄÆÉ Ú Þ�ÈLÃ�ÄU´ Ú äé¹ñ¸ÆÇhÈLÊ�Ôr¿�ÄÆ¸U´½óL¹î¿�ÄÆ¸U· Ú ÄU·�¸U¹EÉHå&��ÉLÐÑÈuÄÆ´¶Ð½´ÕÄÅÌtÒ�£NM�n-[�LNMXOYn�UpJYMXO�P
I�J�K�LNMXOYPjJSR¤{�}�[oL�J¥[�n�UpZ\O�P�O�M���¦��:�XP�Up[��HTVUWMXOYMXZ\[>rX_XdxcdêLê7»

Á!· ð ´¶¸Æ¹LÒ�à¨»ÓÝ�¼;×t×Ya�ßX»�ÀZ¸Æ´ Ú ´¶Êdµ[òÜ´¶ÄUÞmÈ�¿5Çz´¶Ð½¹LÒ���U"q����Q_W¼;º�c7êHë�»³d¹;ÊdµLÐ½¹ñ¸�Ò9Í »X�%»½ÒÓý @ÈL¸ÆÔdÐ¶¹tÒ�e�»WÈHÊ�Ô§�!´½Ð¶ÐÑÈdÒúÏþÞd¸�»�Ý�êHëtëd¼�ß©»!äØÞd¹zÁ¨Ì�Ê�ÈHÇz´ Ú Ã!ÉLåZãFÇ ð Ð¶´½¹;Ô
��ÉLÐÑÈuÄÆ´¶Ð½´ÕÄÆ´¶¹�Ã�_ ? ÏþÉLÇzÇzÉLÊmÀZ¸Æ´½Ê Ú ´ ð ÈHÐ�ÏþÉLÇ ð ÉtÊd¹ñÊ�ÄÖÃ ? ðdð ¸UÉ�È Ú ÞÓÒdÁ¨´½Ã Ú ·�ÃUÃU´¶ÉtÊ ð ÈuÎð ¹;¸'�Lº�Ò�¿5ÉLÊ�Ôd¹ñ¸Uå�ÉL¸ÖÃ Ú Þ5·dÊdµ�Ã�Ë9¹ñ¸Æ¹ñ´ Ú Þ¤�fd��dÒ7ý!·dÇ�Ë9ÉLÐÑÔ5Ä�Î�g�Ê�´¶çt¹ñ¸ÖÃ�´¶Ä @ÈHÄ�¨;·màþ¹;¸UÐ½´½ÊÓ»ý @ÈL¸ÆÔ7Ð½¹LÒ�e�»¶ÒEý�Ð¥©ÈHç5óuÈdÒ6ª(»ØÈHÊ�ÔMæEÐ¶´½ÊdóL¹tÒY¿J»%Ý¥êHëLëtëtßX»¬«��XP­Jx��[®¦��:��P�UpZ\O�n3UpJ�M¬¯�K�Up�:[ñÒ¿ ð ¸Æ´¶Ê�µL¹ñ¸���¹;¸UÐÑÈHµ�Òdý�¹ñ´ÑÔ7¹;Ð¶Ë9¹ñ¸Æµ�»ý @ÈL¸ÆÔ7Ð½¹LÒ e�»dÈHÊ�Ô~C�ÈHÄ Ú Þd¹;ò%Ò ? »ÓÝ�êLëLë�¼�ß©»�Á¨Ì�Ê�ÈHÇz´ Ú F!ÉLÊ ð ÈL¸ÆÈLÇz¹XÄU¸Æ´ Ú ¿�ÄÖÈuÄU¹ ð ¸U´ Ú ¹EÁ!¹;Ê7ÎÃ�´¶ÄÅÌ G Ã�ÄU´½Ç�ÈuÄU´½ÉLÊ+·�Ã�´½ÊdµmÏþÉLÊ�Ã�ÄU¸ÖÈH´½Êd¹;ÔôÐ¶¹�ÈLÃ�ÄE¿ ù ·�ÈL¸U¹�Ã!ÈHÊ�ÔDÄUÞd¹zà�É5ÉHÄÆÃ�ÄU¸ÖÈ ð Ò9Á¨´½Ã�ÎÚ ·�ÃÆÃU´¶ÉtÊ ð È ð ¹ñ¸r¼LÒ�¿5ÉtÊ�Ô7¹;¸�å�Ét¸ÆÃ Ú Þ5·dÊdµtÃUË9¹ñ¸Æ¹ñ´ Ú Þ|�fd��dÒ�ý!·dÇ�Ë9ÉLÐÑÔ5Ä�Î�g�Ê�´¶çt¹ñ¸ÖÃ�´¶Ä @ÈHÄ�¨ñ·à�¹ñ¸ÆÐ¶´½ÊÓ»
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