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

	��/�0�1�2�(�3�%���!�

4658789;:=<?>�@BADC�@ EGF
H�IKJ�L?MKNPO�QSRTN UVN
HXWZY�[�\K]^J�_a`P_Sbdc�ef]^J�gVNhc�_aQSLTNhRT_KL+RiYjR+kfRTJ�efL?MmlnJ�opc�efJ�gVc�efNhRTk
q�rsq [�Nut=J�efNhIKJ�NvOwQKRTNht=JpO=xzy�c�gVc|{p}�~ rs��q������ J��KJ�_
W�RT�P��� � } r����?��r ~�� r } � ~ �
� Jw���,� � } r�������r ~�� rsq { �p�
� r ]^J�Nu�P�pkfJ�ISJwL?MSNv��J�gVe�� LTcp� UV�
�a�������a�|�^�
H�_�JwNhe r UfRTgiIKefNh��RT_�Nh_Kk�gVef\S]^RT_�g�LTJ�_�]^Jwt�R�k�cw\S_KIKk^Nh_��=JwefNhc�\Kkzc�kfLTNh�h�uJ�gfNhcw_1]^c ISRTkiJ�LTLTc�efISNu_S¡!gVcmgfMKR¢J�Nhe
�KefRTk�kf\KefR^kf\S�K�K�hNhRTImgfc|Nug���WZMSR£¡�c�J��6c�b�gVMSNukjefR+kfRTJ�efL?M1kfRTefNhRTkzNhkZgfc|\K_KISRTefkfgfJ�_KI1gfMKRzkfc�\K_SIKNh_K¡^]^R+L?MKJ�_KNhkf]
gfc^gfMKR^RT��gVR+_�g0gfMKJ�g�gfMKRigfefJ�_Kk�NugfNhcw_%J�]^c�_K¡|gfMKRic�kfL+Nu�h�hJwgfNhc�_a]^c ISRTk�L+Jw_¤opRikfNh]i\S�uJ�gfRTI��XW�c^gfMSNukjRT_SIGOSgVMSR
]^c�gVNhc�_mc�b,J�_�J�Nue�UVRTgiLTc�]^Nh_K¡�c�\Sg£bdefc�]¥J%¦K\KR�kf�hNugzkfMKc�\K�hI1o§Ra�Kefc��pRTef�uy1]^c IKR+�uR+IG�|H�kigfMKR£UfRTgigVe�J���RT�hk
gfMKefc�\K¡�M�gfMKR¤�SNu�pR¨]^c�\KgfMGO�Nug�Nhk¢IKR+¦KRTL+gVR+I©o�y2gfMSR¤kfc�\K_SI�ªKR+�uI��/«�\Ke¬Nh_�gfRT_�gfNuc�_�Nuk¢gfc2]^c�IKRT�0gVMSR|UVR+g
IKRT¦SRTLTgfNhc�_mIKNhefRTL+gV�hy%bdefc�]gfMKRiªSefkfg��KefNh_KLTNh�K�hRzc�b�¦K\SNuI%ISy _KJ�]^NhLTk=��H�kZJ|�KefR+�uNh]^Nh_KJ�efyaefRTk�RTJ�efL�M1R+®pcwefg�O�gfMSR
UVR+gZIKRT¦SRTLTgfNhc�_m¯�Jwkjk�Nu]&\K�hJ�gVR+Ia_�\S]^RTefNhLTJ��u�hy��pWZMSNukj�SJw�pRTe��SefRTkfR+_�gVkzgfMKRzefRTk�\K�hgVk°c�b�gfMKNhkjkfNh]i\S�uJ�gfNhc�_G�

±³² �i�^´aµ�¶��^� ± ´ ²

WZMKR^kfc�\K_SIKNh_K¡ac�b·¯ZNh_KImNh_Kk�gVef\S]^RT_�gfk£L+J�_!opR^LTc�_KkfNhIKR+efRTI�JakfR+�ub r RT��LTNhgVR+I1cwk�LTNh�u�hJ�gVNhc�_G� � cwe�J�Nhe r UfRTg�IKefNh��RT_
Nu_Skfgfef\K]^R+_ gfkzkf\SL�M1J�k�¦S\KgfRTk�O�efRTLTc�efISRTefkiJ�_KImc�ef¡�J�_m¦S\KR^�KNh�§R+k�OpgfMKR^bdc��h�uc=¯ZNu_S¡zg¸¯,ca�Kefc�LTRTk�kfRTk^LTc�_KkfgfNhgf\KgfR
J^b¹RTRTISoKJ�L?ta�uc�cw���
}�º&H�_mJ�NheXUVRTg�LTc�]^Nh_K¡|c�\Kg�bdefc�]»J¢¦S\KR^kf�hNugjNu]^�SNu_S¡�RTk�gfMKR^RTIS¡wR&cw�S�pcwk�NugfR^gfc¢gfMKR&kf�hNug���H¼�SJwefg�c�b�gfMKR
¦Sc�¯�k��K�hNugjo�y^gfMKR&RTIK¡�RzRT_�gfRTefkzgfMKRz�KNh�pRzJw_SI%RT��LTNhgVR+k�gfMKRi�SNu�pRzJ�LTc�\KkfgfNhLTJ��h�uy;�

q º&WZMKRzk�cw\S_KI%ªKR+�uI%¡�RT_SRTefJ�gfRTImJ�gZgfMSRi�KNh�pR£]^c�\SgVM¬IKR+¦KRTLTgfkzgfMKRZUfRTg��
½ efc LTRTk�k&}wº¾MKJ�k�opRTR+_a¯�RT�h�;\K_KISRTefkfgfc c I¬o�y&]^R+Jw_Sk�c�b§¦Kc�¯�Jw_SI|]^c�]^RT_�gf\K]¿LTc�_KkfR+ef��J�gfNhcw_Sk�J��K�K�hNhRTI|gfc°gfMKR
J�Nue8RT_�gVR+efNu_S¡^gfMKR&�KNh�§R�À Á¹Âv� ½ efc LTRTk�k q ºfO�MKc=¯,RT��RTe�O�Nhk�J&ISNuÃ^L+\K�hg�J�RTefc IKy�_KJ�]^NhLTJ��6Ä \SRTkfgfNhc�_�L+c�_KLTRTef_SNu_S¡^MSc�¯
gfMKRzJ�Nue�UVR+gZgfefJ���R+�ukj\K_SIKRTe�gfMSR£Nh_K¦S\KRT_SLTRic�bngfMKRikfc�\S_KI%ªKR+�uI��
WZMKR¤gfMKR+cwefy�c�b°¦K\SNuI�Nh_KkfgfJ�oKNh�hNug¸yGÀ ÅvÂ0LTJ�_�opR¤\SkfRTI/bdc�e�J�_SJw�hy�ÆTNh_K¡2gfMKR!]^c�gVNhc�_Çc�b0J¬UfRTg¬\K_K�hRTk�k¬Nhg|Nhk

IKRT¦SRTLTgfRTIÈo y�gfMKR¤k�c�\K_KI/ªKR+�uIÊÉdb¹efRTR¬UVRTg�ºf�/`P_�gfMKNhk¬gfMSRTc�efy�O�J�_�Nh_KªS_KNhgVR+kfNh]^Jw�0��RT�hc LTNhgPy�IKNhkfgf\KefoKJ�_KL+R1Nhk
Nu]^�pc�kfR+Iac�_¬gVMSR�b¹efRTR�UVRTg�MSJ���Nu_S¡zJ&�SJ�efgVNhLT\S�uJ�e���R+�uc�LTNhgPy&�Sefc�ªK�hR �G`Pg�Nuk8gfMKRT_%�pc�kfkfNhoK�hR�gfc&RT��J�]^Nh_KR�MSc�¯�gfMKR
IKNhkfgf\KefoSJw_SLTRiISRT��RT�hc��Kk°Nu_¬kf�KJ�LTR&J�_KI%Nh_�gfNh]^R �GË°efJ�ÆTNh_%J�_KI%[�c�¯�J�efI�À ÌfÂ¾J�_SI%ÍmJ�gVgfNh_K¡��hy^J�_SI�ÎGe�Nu]^Nh_KJ��hRpÀ Ï¸Â
RT��Jw]^Nh_SRTI�gVMSR�Nh_Kk�gVJ�oSNu�hNhgPy°c�bKJ�UVR+g�MKJ=� Nh_K¡0gfMKRjkfR+L?M Å ��RT�hc L+Nug¸y��Kefc�ªK�hR8LTJ��u�hRTI�gfMKR8Ð�NhL?t �hRTy��Sefc�ªK�hR À Ñ�Â �¾WZMSRTkfR
RT��Jw]^Nh_SJwgfNhc�_KkzkfMKc=¯Zk�gfMKJ�gigVMSR¬b¹efRTR�UfRTgiNuk^\K_Kk�gfJwoS�uR�OGcweigfMKJ�gigVMSR¬Nh_KªS_KNhgVR+kfNh]^Jw�·ISNuk�gf\KefoKJ�_KL+R¬Nh_KLTefR+J�kfRTk
RT���§c�_SRT_�gfNuJ��h�uy;��WZMSRTy
J��hkfc!kfMSc�¯ÒgfMKJ�g|gfMKR¤¡�efc=¯ZgVM�b¹J�LTgfcwe^Ó©IKRT�pRT_SIKk¬c�_�gfMKR¤J�_S¡w\S�uJ�e�b¹efRTÄ�\KRT_SLTy�Ô0O
J�_KImgfMKJ�g�gfMKRiISNuk�gV\SefoKJ�_KL+R¢�Kefc��KJ�¡�J�gVR+k�¯ZNhgVM%Ja�KMSJ�kfR^��RT�hc LTNhgPyagfMKJ�g�Nhk�J�opcw\Sg0MSJ��ub�gfMKR&��J��h\KR&cwb�gfMSR0UfRTg
��RT�hc LTNhgPy;�
Õ _Sbdc�efgf\K_KJ�gfRT�hy�OGgfMKR�gVMSRTc�efy�c�bjNh_KkfgfJ�oKNh�hNug¸ymLTJ�_K_ScwgiopR%ISNhefRTLTgf�hy2J��K�S�uNhRTI�gVcmgfMKR¨J�_KJ��hy kfNhkic�bGUfRTg�IKR r

¦KRTL+gVNhc�_G��WZMKNhk¢Nhk�opRTL+Jw\SkfR¤gfMKR!gVMSRTc�efyÇNh]^�§c�k�RTk¢kfRT��R+efJ��jLTc�_KISNugfNhc�_Kk��¬gfMKJ�g�gfMKR|UfRTg|MSJ�k�_Kc�opcw\S_KIKJ�efy
LTc�_KISNugfNhcw_�O�gfMKJ�g�gfMKRi¦K\SNuI¤Nhk�Nu_���NhkfLTNhIGO;gVMSJwgjgfMKR^IKNhkfgf\KefoKJ�_SLTR�Nhk�Nh_KªS_KNhgfRTkfNh]^J��vO�gfMKJ�g�gfMKRiR+� gfRTef_KJ��·k�cw\S_KI
ªKRT�hImNhkjJ�oKkfR+_�gÖOSRTgfL �&Î�c�_���RTefkfR+�uy;O�gfMKRZUfRTg�LTc�]^Nh_K¡^c�\SgZbdefc�]»gfMKRi¦K\SR^kf�uNhgjMKJ�k�gfMKRib¹c��u�hc�¯ZNh_K¡��Kefc��pRTefgfNhRTk��
NugjNukjL+cw_SkfgfefJ�Nu_SRTImgfc|kfgfJ�yaJ�gZgfMKR&¦K\KR&kf�hNug�O�NhgZIKNh®p\Kk�RTk^É¹J�_KI¤IKRTLTR+�uR+efJwgfR+k�º,IK\SRigfc^gfMKRi��NhkfLTc�kfNhgPy;O�Jw_SI%NugjNuk
IKRT¦SRTLTgfRTI1¯ZNhgVM%�hJ�ef¡�R�J�]^�K�hNhgV\SIKR°o�yagfMKRzkfc�\K_SI%ªKRT�hI%¡�RT_KRTe�JwgfRTI1Nh_agfMKR&�KNh�§R��
Ë°\KR�gfc0gfMKR�ISNuÃ^L+\K�hgPy0IKR+kfLTefNhopRTI�J�o§c=��R OPUVR+gnISRT¦KR+LTgfNuc�_�MSJ�kG\Kk�\KJ��u�hy0opRTR+_�RT��J�]^Nu_SRTI�¯ZNhgfM£M�y �pc�gVMSRTgfNuL+J��

]^c IKR+�uk=� � �hRTgfL?MKRTe¬J�_SI
WZM�¯�J�NugfRTk^IKR+��RT�hcw�pR+I�J¢UVR+g|IKR+¦KRTLTgfNhc�_�]^c ISRT�¹À ×VÂZ\KkfNh_K¡�gfMKR¨NhIKRTJ!c�b¨Øs_SRT¡�J�gVNh��R
J�LTc�\KkfgfNhLiIKNhkf�S�uJ�LTR+]^RT_�g�O Ù&¯ZMSNuL?M¤Jw�h�hc�¯Zk�gfMKR&]^c IKRT�ngfc^kfJ�gfNuk�bdyagfMKR&o§c�\S_KIKJ�efyaL+cw_SIKNhgfNuc�_¬JwgjgVMSRi¦K\SRikf�hNhgÖ�
WZMKR8efRTkf\S�ugfk�c�b§gfMKR8bdefRTR�UfRTg�J�_SJw�hy�kfNhkGLTc�\K�hI�gVMSRT_|opR8Jw�S�K�hNuR+I�gfc�UfRTg�IKR+¦KRTLTgfNhc�_G�GÚXc�k�MKNht�J=¯,JZJ�_KI�QKJ�_KRTy�cwk�MKN
IKRT��RT�hcw�pRTIiJ�_Kc�gVMSRTeKUfRTgGIKRT¦SRTLTgfNhcw_i]^c IKR+�w¯ZNugfM£J�_£J�kfkf\S]^�KgfNuc�_£gfMKJ�gGgfMKR��SefRTkfkf\SefR�¡�efJ�IKNhRT_�gG�pRTef�pRT_SIKNhLT\K�hJ�e
gfc^gfMKRZUfRTg�gfefJ���RT�hNh_K¡&IKNhefRTL+gVNhc�_mISefNu��RTkjgVMSRZUfRTg À Û�Â ��H�IKJ�L?MKNnRT��Jw]^Nh_KR+ImgfMKR � �hRTgfL?MKRTezJw_SI%WZM�¯,J�NhgVR+kj]^c IKRT�
bdefc�]ÜgfMKR8IKy�_KJ�]^NhLTJ��w�pc�Nu_�gGc�b;��NuR+¯�Jw_SI�Nu]^�Sefc���R+I�gfMKR8ÚXc�kfMSNut=J�¯�J,J�_KI�QKJ�_KR+y�c�kfMKN ]^c ISRT� o�y°Nh_�gVe�c IK\KL+Nu_S¡
JzISefNu��Nh_K¡�bdc�efLTR°LTJ�\KkfR+I%o�y&gfMKR�UVRTg�Nh_Kk�gVJ�oKNh�hNug¸y¾À Ý¸Âv�nWZMSRTkfRz]^c ISRT�hk�IKc�_Kc�g�O�MKc�¯�RT��R+e�O�gVJ�t�RjgfMKR°RT®pR+LTg�cwb UVRTg
IKRTL+RT�hRTefJ�gfNuc�_�Nh_�gfc¢J�LTL+c�\K_�g�O¾RT��LTRT�Sg�b¹c�e£efRT¡�J�efIKNh_K¡%gVMSR¨Þ ]^RTJ�_GßS��R+�uc L+Nug¸ymbdefc�]àgfMKR¢¦S\KR^kf�hNug£gfc�gfMKR^RTIS¡�R
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É¹Jpº Édo�º ÉdL�º
� Nh¡§� q ��Ímc ISR�gfefJ�_KkfNhgfNhcw_1opRTMKJ=� Nhc�e£c�b,J�_ � � ¦K\KR¢�SNu�pR �^É¹Jpº,ÍmR+Jwk�\KefRTI�o�ymRT���§R+efNu]^R+_�g¬É¹Ä�\Kc�gVR+I�bdefc�]
� �hRTgfL�MSRTe£J�_SImYjc�kfk�Nu_S¡mãh}�}fäPºV��Édo�º,QKNh]i\S�uJ�gfRTI%¯ZNhgfM%JwL+cw\SkfgfNuL^ISNukf�S�hJwL+RT]^RT_�g�]^c IKR+�v�zÉ¹L�º·QSNu]&\K�hJ�gVR+I%¯ZNugfM
]^c IKNhªKR+I%�KefRTk�kf\KefR^¡�efJ�IKNhRT_�g�]^c IKR+�v�

J�kjgVMSR,UfRTgj��RT�hc LTNhgPy;�¾WZMKR&]^c IKRT�hk8Jw�hkfc|RT��gVR+_KImgfMSR£J�kfk�\K]^�SgVNhc�_%c�b�gfMKRzNh_KªK_SNhgVR+kfNu]|Jw�6ISNuk�gV\SefoKJ�_KLTR&gVc&gfMSR
UVR+gZIKRT¦SRTLTgfNhc�_%¯ZNugfM%�hJwef¡�R°J�]^�K�hNugf\KISR ��Î�c�_SkfRTÄ�\KRT_�gf�hy�O�gfMKRigfefJ�_Kk�NugfNhcw_¬J�]^c�_K¡&gfMKRzc�kfLTNh�h�uJ�gfNhcw_¢]^c IKRTkjMSJwk
_Kc�gZopRTR+_mRT���K�hJ�Nu_SRTIao�y¬gVMSRTkfR&M�y �pc�gVMSRTgfNuL+J���]^c IKR+�uk=�
WZMKNhkZefR+kfRTJ�efL?M1J�Nu]^k8gfc&IKRT��R+�uc��%JjUfRTgZISRT¦KRTL+gVNhc�_m]^c�IKRT�6IKNhefRTL+gV�hyab¹efcw]ågVMSRiæ�J���NuR+e r QKgfc�t�RTkjRTÄ�\KJ�gfNhcw_�O

¯ZMKNhL?M!¡�c=��RTef_Kk&¦K\KNhI�IKy�_KJ�]^NhLTk���«�\Ke�¡�c�J��GNhkzgVcmJ��K�Sefcw�SefNuJ�gfRT�hymkfNh]i\S�uJ�gfR^gVMSR¢]^c IKR^gfefJ�_KkfNhgfNuc�_���H0k&J
ªKefkfg�k�gVR+�GOSNugj¯,J�k�L+cw_SªKef]^RTI¤o�y1Î � ËÒÉdL+cw]^�S\KgfJ�gVNhc�_KJ��6¦K\SNuI%ISy _KJ�]^NhLTk=º�gfMKJ�g�gVMSRZUVR+gZRT]^R+ef¡wNh_K¡ab¹efcw]åJ
kf�hNug�NhkjIKR+¦KRTLTgfR+I!o�yagfMKRzk�cw\S_KI%ªKR+�uI���WZMKNhk8�KJ��§R+e��KefRTk�RT_�gfk£gfMKRzefR+kf\K�hgfk�c�b�gfMKNhk�kfNh]&\K�hJwgfNhc�_G�
WZMKRTefRiMSJ�kjo§R+RT_%�uNhgfgf�uR°efRTkfR+JwefL?M¤c�_aJ�Nhe r UVR+gZIKefNh��RT_¬Nh_Kkfgfef\K]^R+_�gVkj\SkfNh_K¡mÎ � Ë|�wQKt�c�efIScwkjJ�_KI2ç�\Skfkf]^J�_

gfefNuR+Iagfc&¡�RT_KR+efJwgfRik�c�\K_KI¬IKNhefRTLTgf�hy|bdefc�]gfMKR°æ0J=� NhRTe r QKgfcwt�RTk�R+Ä \SJwgfNhc�_a¯ZNhgfMKc�\Kg�]^c ISRT�hNu_S¡zJ�_�y gfMSNu_S¡§À è¸ÂD�GH
Î � Ë�kfNh]i\S�uJ�gfNhcw_ic�bSgfMKR°RTIS¡wRjgfc�_KR°¯,J�k�J��hkfc°IScw_SRjefRTLTR+_�gV�hy¾À Áêé?ÂPO=J�_KI|Nhg�¯,J�k�efRT�pc�efgfRTI¬gVMSJwg�gfMKR°kfNu]&\K�hJ�gfRTI
kfc�\K_SI%bdefRTÄ�\KRT_SLTy%¯,J�kjNh_a¡�c c I%J�¡�efRTR+]^RT_�g�¯ZNugfMagfMSJwgjc�oKgfJwNh_KR+I%o�y^R+� �pRTefNh]^RT_�g��

ë ´aµ¬ì�i�a� ² � ± � ± ´ ²

H�kiIKRTk�LTefNho§R+I
Nh_1gfMKR¢�KefR+� Nhc�\Kkik�RTLTgfNhcw_�OGgVMSR¢kfc�\K_SIKNh_K¡�c�b8J�Nhe r UVR+g£IKefNh��RT_�Nh_Kk�gVef\S]^RT_�gfkiNhkiJ�kfRT�hb r RT��LTNhgVR+I
c�kfLTNh�h�uJ�gfNuc�_��KWZMSR�k�cw\S_KIKNh_K¡£c LTLT\Sefk�J�_KI�k�gVc��Sk�JwL+LTc�efIKNh_K¡0gfc°�KJ�efJ�]^RTgfRTefk�c�bKgVMSR�k�c�\K_KISNu_S¡jk�y k�gVR+]m�8«,_KRjc�b
gfMKRz]^JÖUfc�eX�SJ�efJw]^R+gfRTefkjNuk8gfMKRXUfRTg���R+�uc L+Nug¸y�Ow¯ZMKNhL�M¬Nhk�LTc�_�gfefcw�h�hRTI¬o�y^J�Nhe��KefRTk�kf\KefRik�\K�K�S�hNuRTI¬gfc&gfMKRzNu_Skfgfef\ r
]^RT_�g�� � Nh¡�\KefR q É¹Jpº�IKR+�KNhLTgfk£J|IKNhJ�¡wefJ�]c�b�gfMKR&]^c IKR&gVefJ�_Kk�NugfNhc�_%gVMSJwgj¯,J�k�c�oSgVJ�Nh_KR+I�Nh_%J�_%RT���§R+efNu]^R+_�g
¯ZNugfM%J�_ � � É¹íwí � [0Æ�º·c�ef¡�J�_%¦K\SR��SNu�pR À Á�ÁîÂV��WZMKR^MKc�efNhÆTc�_�gVJ��6J�� Nhk�efR+�KefRTk�RT_�gfkigVMSRikf\S�K�K�hNhRTIm�SefRTkfk�\KefR ��`P_
gfMKRi�hc�¯�RTej�KJ�_KR OSgfMKR&��RTefgfNuL+J���J�� NhkjefRT�KefR+kfRT_�gfk�gfMSRikfc�\K_SImbdefR+Ä \SRT_KL+y���`P_mgfMKRi\S�K�pRTe£�SJ�_KR O;NugjefRT�KefRTk�RT_�gfk
gfMKR^kfc�\K_KI¤�KefRTk�kf\KefR¢�hRT��RT�Gc�b�R+JwL?M1MKJ�ef]^c�_KNhLzLTc�]^�pc�_KRT_�g��ZWZMSRiªK¡�\SefR�Nh_KISNuL+JwgfRTk°gVMSJ�g0k�cw\S_KIKNh_S¡^c LTL+\Kefk
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