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PRQ�S�TVUXW�WZY\[�W^]VW^_�Y`PRab]dcfeGPRgh_�]O]da7]fikjlcfe�cnmdYoTVYoeCW]feqpfQ�asrqt �Ou �fvdv �Ou Ube�w�cfx(WZUbcfayizQ�as{�abaXT|Y\eCW6]fiDWZ_�Yx^Y\}~Q�Ubx�YoTVYoeCWZ��iz]dx6WZ_�Y�[�Yomdx�YoY&]fi� ]Og\W^]dx6]fi���_�UbaX]d�^]dw�_~r�Ube���wyY\xZcnW^Ub]de�����Yo��Y�cfx�gh_

� ,�0O������@��
� _�Y=TV]R[�Yox^e�WZ_�Y\]dx�r�]fi�go]fe�[�UXW^Ub]de�e~Q�T�S�Yox^�9iz]dx�go]fe~�fY2�q]dw�WZUXT|UX��cnW^Ub]de�w�x�]dS�aXYoTV�9�4cf��[�Y\�fYoa��]dw�Yo[�iz]dx�go]fe~�fY2��w�x�]dS�abY\T|�4Ube�go]de�Ubg�iz]dx�TBcnWo�

�������2� � � �¡�£¢¤TVUbe¥§¦©¨«ª­¬1®~¯9¬B°²±�³ �6´�µ ¬l³ �4¶9·B¸
� _�Y�g\]de�[�UsWZUb]fe.e~Q�T�S�Yox �|��¹O� iz]dx �������2� _�cf��S�YoY\e=�^_�] ��eºUbe.W^_�Yo]fx�r.W^]�w�x�]»�OUX[�Y6Q�w�w�Yoxkcfe�[I¼n]fxab] ��YoxkS�]dQ�e�[���]de=T|cfeCr.S�Yo_�c��OUb]fxZcfa�cfe�[=go]fT|w�QRWhcnW^Ub]de�cnaRgh_�cnxZcfg2WZYox�Ub�(WZUbg\�k]fi �������2� u izx^]fT½��Ub�oY\�]fi&izY�cn�^UbS�abY"cfe�[¾]fw�WZUXTBcfa¡�^]fabQ�W^Ub]de��|WZ]²WZ_�Y"g\]dTVw�abY«��UsW'r�]ni�cfaXmd]dx�UXWZ_�T|�ºiz]dx���]daX�OUbe�m �������2�2¿À ] ��Y\�fYox u UsWVUb�ºe�]fWVÁ~e�] ��e�WZ]Â��_�cnWVY«�RW^YoeCWBW^_�Yo��YlS�]dQ�e�[��|TVUbmd_CWºS�Y�x�Y�cf��]de�cfS�aXr²g\ab]d��Y�W^]WZ_�YoUbx�cng\WZQ�cfa�T|Yocf�^Q�x^Yo� ]fi�UbeCWZY\x^Yo�(W ¿ ��e�Y�[�UsÃVgoQ�asW'r=Ube=WZY\��W^Ube�m&WZ_�Y�w�x^cfg\W^Ubgocfa�x^Y\abY\�ncfe�goY�]fiy�^Q�gh_WZ_�Yo]dx�Y\WZUXg�cfa�S�]dQ�e�[���Ub�&WZ_�c©W.TV]d��W`w�x^cfg\W^Ubg�cna w�x^]dS�aXYoTV�.cnx^YVe�]fW�w�x^Yo��YoeCWZY\[²UbeÄgo]de�UXgViz]fx^T|cnW ¿Å _�UXabY�UsW&Ub��Q���Q�cfabasrqYocf��rqW^]LWZxZcne���iz]dx�TÆgo]fe~�fY2�Ä]dw�W^UbTVUb�ocnWZUX]delw�x�]dS�aXYoTV��UbeCWZ]�g\]de�Ubg�iz]fx^T|cnW u�^Q�gh_�WZxZcne���iz]dx�TBc©WZUb]fe�� cfx^Y9e�]fW6Q�e�Ub}~Q�YHcfe�[�[�].e�]fW6T|cfUXe~WZcfUbe=W^_�YH]dx�UbmdUXe�cfa�[�c©Whc u TBcnÁOUXe�m&WZ_�UX���W^xZcnW^Yomfr��^]dTVY\��_�c©W9UXx^x�YoabY2�ncfeCW�iz]dx�go]dTVw�Q�WZcnWZUX]de�cfaIWZY\��W^Ube�mV]fiDWZ_�Y�WZ_�Yo]dx(r ¿

� _�Y�w�Q�x^w�]d�^Y�]nikWZ_�UX�¡W^_�Yo��Ub��UX�¡W^]B] �dY\x^g\]dT|Y`WZ_�Y`]dS���WZcfgoaXYo�9��Whc©WZYo[ÂcnSy] �dY ¿ Å Y.UXe~W^x^]O[�Q�g\YcfeÂY2�OW^Yoe���Ub]de�]fi�go]de�[�UXWZUX]deqe~Q�T�S�Yox�W^_�Yo]dx(rqWZ]LUXe�goaXQ�[�Y=g\]deC�dY2��]fw�WZUXT|UX��cnW^Ub]de�w�x^]dS�abYoTV��e�]nWUbe�go]de�Ubg&iz]dx^T u cfe�[lUX�¡W^_~Q���TV]dx^Y`cfTVYoe�cfS�abY�WZ]|go]dTVw�Q�WZcnWZUX]de�cfa7Y2�fcnabQ�cnW^Ub]de ¿ � _�Ub�9Y2�OWZY\e��^UX]dego]fe��^UX[�Yox��¡w�x^]dS�aXYoTV��]fiDWZ_�Y�iz]dx�T��
�ÈÇ`�D�2� � � �9�£¢¾TVUbe¥
¦©¨«ª­¬1®O¯9¬|°É±H³ �6´�µ ¬�³ �º·Vµ

��_�Y\x^Y � Ub� c�g\ab]d��Yo[|go]deC�dY«�|�^Y\W u e�]`aX]de�mdY\x x�Yo}~Q�UXx^Yo[VWZ]&S�YHc&go]de�Y ¿ Å Y¡Y«�OWZYoe�[�TBcne~rºx�Yo��Q�aXW^�
Ê



]fi�g\]de�[�UsWZUb]fe?e~Q�T�S�Yox.W^_�Yo]dx(r#W^]"w�x^]dS�abYoTV�.]ni�iz]dx^T ��Ç����2� u Ube�g\abQ�[�UXe�mlS�]dQ�e�[��=]de²]dw�W^UbT|cfa�^]fabQ�W^Ub]de �^UX�oYo� u ]dw�WZUXTBcna�]dS � Yog2WZUs�dY�izQ�e�g\W^Ub]de �fcnabQ�Y\� u UbeCW^Yox^UX]dx(� wy]fUbeCWVcfabmf]dx^UsWZ_�T g\]dTVw�abY«��UsW'r uY\W^g ¿
Å Y�cfaX�^]ÂWZYo�(W|W^_�YGw�xZcfg2WZUXg�cfa�x^Y\abY2�fcne�goYG]fi�g\]de�[�UsWZUX]deÉeOQ�T�SyY\x|S�]dQ�e�[��|]fe�}~Q�cfeCWZUsWZUXYo�º]fiUbeCW^Yox^Y\��WLiz]dxBabUbe�Y�cfx|]dw�WZUXT|UX��cnW^Ub]de w�x�]dS�abY\T|� ¿ Å Y"Q���YÂW^_�Y���� ���	��
 �^Q�UsWZYq]fi�aXUbe�YocfxB]dwRWZUs�TVUb��c©WZUb]feqw�x^]fS�abY\T|��cn�&cLW^Yo�(W��'S�Yo[Âiz]dx�g\]de�[�UsWZUX]de"e~Q�T�S�Yox&go]dTVw�Q�WZcnWZUX]de"cfe�[#cfe�cfaXrO�^UX� ¿ ��Q�xgo]fT|w�QRWhcnW^Ub]de�cna�x^Yo��Q�aXW^��Ube�[�UbgocnWZYºWZ_�c©W�� � U � T|]d�(W�]fi4WZ_�Y��
� ������
 ��Q�UXW^YBw�x�]dS�aXYoTV�`_�c��fY�UbeR�{�e�UsWZY�g\]de�[�UsWZUX]de#e~Q�T�S�Yox � w�x�Ub]dx�WZ]qw�x�Y2� w�x^]OgoY\�^�^UXe�m"_�Y\Q�x^UX��WZUXgo� ��� UXU � WZ_�Y\x^Y�Y«��UX��W^�ºcqwy]d��UXW^UX�dYabUXe�Y�cnxkx^Y\a­cnW^Ub]de���_�UbwºS�Y\W'��YoY\eBWZ_�Y � � j�UsWZY\xZcnW^Ub]de���cne�[|aX]dm �|��¹O� iz]dxkWZ_�Y¡w�]d��W(�'w�x�]Rg\Yo�^��Yo[|w�x^]dSO�abY\T:UXe���WZcfe�g\Yo� u ��_�Ubgh_�cfg\go]dQ�e~W^��iz]dx�� ��� ]fi7W^_�Y��ncfx^UbcnWZUX]deVUbe � � j UXW^YoxZc©WZUb]fe�� u � UXUbU � g\]de�[�UsWZUb]fee~Q�T�S�Yox��.w�x�]»�OUX[�YViÈcnUbx^asrlW^Ubmd_CW`Q�w�w�Yox�Sy]dQ�e�[��.]feÄWZ_�Y|��Ub�oY\�.]fi6T|UXe�UbT�Q�Tº� e�]dx^T izYocf�^UXS�abYº�^]©�abQRWZUb]fe�� u cfe�[ � UX� � g\]de�[�UsWZUb]fe?e~Q�T�S�Yox^�ºw�x�] �RUX[�Y�iÈcfUXx^aXr�w�]R]fx.Q�w�w�YoxºS�]dQ�e�[��=]de²WZ_�YL��Ub�oY\�=]fi]dw�W^UbT|cfa���]dabQRWZUb]fe���cfe�[G]dw�W^UbT|cfa�]fS � Yog2WZUX�fY�izQ�e�g\W^Ub]deL�ncfaXQ�Yo� ¿

� _�Y\�^Ub�HPRQ�w�Yox(�OUb�^]fxo����]dSyY\x�WHj ¿�� x^Y\Q�e�[� UXW^abYn� � _�Yox�Yo�^c�PRY\abY\rL��x�]fizYo���^]dx¡]fik��wyY\xZcnW^Ub]de�����Yo��Y�cfx�gh_

�
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� _�Ub��cf[��dY\eCWZQ�x�YV]ni�w�Q�x^��Q�Ube�mLmfxZcf[�Q�cnWZY��(WZQ�[�UbYo� u ��_�UXgh_�g\Q�abTVUbe�cnWZY\�9��UXW^_lWZ_�Ub�H��]dx^Á u _�cn�
S�YoYoeVc�aX]de�m�S�QRW cnWkWZ_�Y6�ZcfTVY4W^UbTVY4x^Y2�6cnx^[�UXe�m�cfe�[=Ube��^w�UXx^Ube�mHY2�Rw�Yox�UbYoe�goY ¿ � Q�x^Ube�mHWZ_�Y��9rfY�cfx��
WZ_�cnW�abYocf[�WZ]=W^_�Ub�6TV]dTVYoeCW�c�e~Q�T�S�Yox�]ni�w�Yo]fw�abY�_�c �fY&UbeLT|cfeCrB�4c rO��Ube
	�Q�Yoe�goYo[GTVY�cfe�[�T.r
abUsizY�_�Yox�Y u cne�[�go]fe��^Y\}OQ�YoeCWZasr|W^_�Ub���4]fx^Á ¿ � �6cfeCW�WZ].e�]»� W^_�cfe�ÁºY2�dYox(rd]de�Y�WZ_�cnW4_�cf��_�YoaXwyY\[BTVY
{�e�UX�^_�WZ_�UX�6WZ_�Y\�^UX� ¿

� �4cfeCWLWZ]²Y«�Rw�x^Y\�^�GT.r8mdx^cnWZUsWZQ�[�Y�WZ]²w�x^]fizY\�^�^]fx���]dS�Yox(W � x^YoQ�e�[ ¿ À Ub�B[�Yo[�UXg�cnW^Ub]de cne�[
YoeCW^_OQ��^U­cn�^T WZ]�x�Yo�^Yocfx^gh_�cne�[BWZYocfgh_�UXe�m�_�c��dYHSyY\YoeLUbe��^w�UXx^Ube�m`[�Q�x^Ube�m.T.rºrdYocfx^�6cnW�j �'� W^].WZ_�Y
w�]dUbeCW�WZ_�cnW`_�UX�`aX]»�fY|iz]dx`cfgocf[�YoTVU­c�Ube
	�Q�Yoe�goYo[²T`rÄ[�YogoUX�^UX]deÄW^]lw�Q�x��^Q�Y�cfg�cf[�YoTVUbgºabUsizY ¿ ��]dS
_�cf�9cfaX�^]ºmdUX�fYoe�T|Y��ncfabQ�cfS�abY�cf[��OUb��Y`]deGabUsizYf��izx^]fT gh_�cfe�mfUbe�mV[�U­cnwyY\x^��WZ]Vx^Q�e�e�Ube�mºWZ_�Y 
 c rLW^]

 x�Y�cfÁnYox^� ¿ � cfT WZ_�cfe�Á~izQ�a6]fi¡_�c��OUbe�mqW^_�YL]dw�w�]dx�W^Q�e�UsW'r#]fi�TVYoY2WZUXe�m"�^Q�gh_ cqmd]O]O[?izx^UbY\e�[ ¿ �
��]dQ�ab[�cfaX�^]ºabUXÁfY�WZ]=WZ_�cfe�ÁLT.rLg\]dTVT|UsW^WZY\Y�TVYoT�S�Yox�� u�� Y\]dx^mfU­c=��Y\xZcfÁ~UX�Hcfe�[�
9e�[�x^Yocf�HPRgh_~Q�ab� ¿
� _�Y\Ubx�go]dTVTVYoeCWZ� cfe�[V�^Q�mdmdYo�(WZUX]de�� ]deVW^_�Y�WZ_�Y\�^UX��w�x�]dw�]d�Zcfa�cfe�[|{�e�cfa�[�x^cni W��4Y\x^YHc���Ubmde�Us{�g�cne~W
go]fe~W^x^UXS�Q�WZUX]de�WZ]ºWZ_�Y�g\Q�x^x�YoeCW��4]fx^Á ¿

� ��UXaba�cfaX�4c�rR��S�Y=Ube�[�YoS�W^Yo["WZ]�T.rlw�cfx�YoeCWZ� u S�x^]fW^_�Yox&cfe�[���Ub�(WZYox�� ¿ � _�Y=iÈcfT|UXaXr � mdx^Y2� UXe
T|cf[�YBTVYBW^_�Y�w�Yox^��]de � cfT*WZ]O[�c�r u cfe�[²Y2�dY\e1e�] � u ��w�x^Yocf[É]dQ�W=] �dY\x=[�U��yYox�YoeCW=g\]deCWZUbe�YoeCWZ� u
WZ_�Y\r�cfx�Y�go]de���Whcne~W^aXrLw�x^Yo��YoeCW9UbeLT.r|WZ_�]dQ�md_CWZ�¡cfe�[�w�x�]»�OUX[�Y�cº��]dQ�x�goY&]fi�Ube���w�Ubx^cnWZUX]deBSCr�W^_�YoUXx
Y2��cfTVw�aXY ¿

jlcfeCr"izx^UXYoe�[���_�c��dYº_�YoaXwyY\[ÂT|Y=[�Q�x^Ube�m�W^_�Yo��Yºa­cf�(W�{��dYºrdYocfx^� ¿ � x^UbY\e�[���UXe 
 ]d��W^]de u S�cfghÁ
Ube��4_�UXabY u ��w�x^Yocf[lWZ_�x^]dQ�mf_�]dQ�W¡WZ_�Y&��]dx^aX[qcfe�[�Yo��wyY\goU­cnabaXrLcnW9W^_�Y=�����4Y\e~W^Yox ¿ � _�Y\�^Y.izx�UbY\e�[�� u
S�]fWZ_Le�Yocfx�cfe�[�iÈcfx u mCc��dY�TVY�T�Q�gh_Le�Y\Yo[�Y\[�[�Ub��W^xZcfg2WZUX]deBizx^]fT ��]dx�Á�cfe�[Gcfx�YH�OUXWZcfayUXe�ÁfY\Yow�UXe�m
T.r��Zcfe�UXW'rlcfe�["ab] �fY�]fi abUsizY ¿ � ] �4Y=Y2�dY\x�r"]de�Y�]fi�rd]fQÄc�S�YoY\x ¿ � cfT�Yo�^w�Yog\U­cfaXaXr�WZ_�cfe�ÁCizQ�a�iz]fx
cfaXay��_�]V_�c��dY�Ube��^]fT|Y2�6c�r�_�c��dY��^Q
��Y\x^Yo[�T.r�x�Yog\YoeCWZasr�[�Ub��go] �dY\x^Yo[�w�cf���^Ub]feGiz]dx�x�Q�e�e�UXe�m ¿

� Ube�cfabasr u � �6cne~W�W^]?WZ_�cfe�Á8cfe�[ [�Y\[�UbgocnWZYqW^_�Ub�|WZ_�Y\�^Ub��W^]²T.r8e�Y\� iÈcnT|UXaXr�
He�[�x^Yoc cne�[
� cnWZUbcfe�c u iz]fx.WZ_�Y\Ubx�aX] �dY�cfe�[²��Q�w�w�]dx�W��4S�QRWºUbe?w�cnx�WZUXgoQ�abcfx`iz]fx.WZ_�Y\Ubx`w�cnWZUXYoe�g\Y���UXW^_²T|YLcne�[
WZ_�YoUbx�Y\T�S�x^cfgoUXe�mº]fi�W^_�Y�cf[��fYoeCWZQ�x�Y�W^_�cnW���UbaXa�S�Y&]dQ�x�e�Y2� abUsizY ¿
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t ¿ t ��S � Yog2WZUX�fYo�9cfe�[Gx^Y\�^Q�asWZ� ¿�¿`¿�¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t �
t ¿ � POWZx�Q�g\W^Q�x^Y&]fiDWZ_�Yo�^UX� ¿�¿`¿�¿`¿�¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t� 
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� ¿ t �4]de�[�UsWZUX]de �9Q�T.SyY\x^��iz]dx � P � ¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ � t
� ¿ t ¿ t � _�Y � P � ¿`¿&¿�¿`¿�¿`¿�¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ � �

� ¿ t ¿ � � aXas� wy]d��Yo[LUXe���WZcfe�goY\� ¿�¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ �fÊ
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 �^Q�UXWZY�cni W^Yox�w�x�Y2� w�x^]OgoY\�^�^UXe�mVS~r��6� � ��
 2 ¿ t ¿&¿`¿�¿`¿�¿�¿`¿�¿ t� �

2 �ht � �9c©WZUb]L]ni4WZ_�Yo]dx�Y\WZUXg�cfa�S�]dQ�e�[ÄWZ]G]dS���Yox(�dYo[#T|UXe�UbT�Q�Tº� e�]dx^T izYocf�^UXS�abYº�^]fabQ�W^Ub]de
�^UX�oY�iz]dx�WZ_�Y �
� ������
 �^Q�UXWZY�cni W^Yox�w�x�Y2� w�x^]OgoY\�^�^UXe�mVS~r �6� � ��
 2 ¿ t ¿`¿�¿�¿`¿�¿ t� �

t �



� � 	 � ��� � ��� ��� 	

� ¿ t �4]de�[�UsWZUX]de �9Q�T.SyY\x^��iz]dxkW'��]`[�U ��Y\x^Y\e~W g\]de�Ubg�g\]deC�dY\x^�^UX]de�� ]fi�WZ_�Y��ZcnT|Y�w�x�]dS�abY\T ¿ � Ê

2 ¿ t �4]de�[�UsWZUX]de �9Q�T.SyY\x^��iz]dx6WZ_�Y �
� ������
 PRQ�UsWZY�w�x�Ub]dx4W^]B��x�Y2����x�]Rg\Yo�^��Ube�m ¿�¿`¿�¿ t �fÊ

2 ¿ � PRQ�TVTBcnx�rÂP~WhcnW^Ub��W^Ubg\��]fi � UX��WZcfe�goY\��WZ] � aba�����]f�^Yo[�e�Yo����iz]dx�W^_�Y ��� ���	��
 PRQ�UXWZY
w�x^UX]dx4W^]|��x�Y2����x�]Rg\Yo�^��Ube�m ¿ ¿`¿�¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t � �

2 ¿ Ê �4]de�[�UsWZUX]de �9Q�T�SyY\x^� iz]dx W^_�Y ��� ���	��
 PRQ�UXW^Y�cni W^Yox7��x^Y«����x^]OgoY\�^��Ube�m¡SCr��6� � ��

2 ¿ t ¿�¿�¿`¿�¿`¿�¿�¿`¿&¿�¿`¿�¿`¿�¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t �32

2 ¿ � PRQ�TVTBcnx�rÂP~WhcnW^Ub��W^Ubg\��]fi � UX��WZcfe�goY\��WZ] � aba�����]f�^Yo[�e�Yo����iz]dx�W^_�Y ��� ���	��
 PRQ�UXWZY
cni WZY\x���x^Y2�'��x^]OgoYo���^UXe�m|SCr��6� � ��
 2 ¿ t ¿�¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t �  

2 ¿ � � � j � W^YoxZc©WZUb]fe��6iz]dx6WZ_�Y �
� ������
 PRQ�UsWZY�Q���Ube�m �6� � ��
 2 ¿ t����
	���
�� ¿`¿�¿�¿`¿�¿ t 2 �

2 ¿ � POWhc©WZUb�(WZUXgo�4iz]dx�W^_�Y � UXe�Y�cnx��¡Y\mdx^Y\�^��Ub]deG]fi � ��j UXW^YoxZc©WZUb]fe���cfe�[�
 ��ab]dm �|��¹O�2¿E¿ t 2 �

2 ¿ 2 POWhc©WZUb�(WZUXgo�4iz]dx�W^_�Y � UXe�Y�cnx��¡Y\mdx^Y\�^��Ub]deG]fi � ��j UXW^YoxZc©WZUb]fe���cfe�[�aX]dm �B�È¹R�«¿ ¿`¿�¿ t 2 �

2 ¿ � P�cfTVw�abYHgo]dx�x^YoabcnWZUX]de�� iz]dx �12 ��� ���	��
 w�x^]dS�abYoTV� � Q��^Ube�m�WZ_�Y&mdY\]dT|Y2WZx�Ubg�TVY�cfe
]fiDWZ_�Y&ab] ��Yox¡cfe�[�Q�w�wyY\x¡S�]dQ�e�[�Y\��WZUXTBc©WZYo��]ni �|��¹O�^� ¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t 2 �

t Ê



2 ¿  � _�Y&[�Ub�(WZx�UbS�Q�W^Ub]deL]ni�WZ_�Y�gh_�cfe�mdY�Ube � � j UsWZYox^cnWZUX]de��6e�YoYo[�Yo[�W^]|��]daX�fY�WZ_�Y&Q�eR�
wyY\x�W^Q�x^S�Yo[=w�x�]dS�aXYoT§Ube��(Whcfe�g\Y�cfe�[�W^_�Y6izQ�aXaXrC�'w�Yox(WZQ�x�SyY\[.w�x�]dS�abY\T½UXe���WZcfe�g\Y u iz]dx
� � wy]f��W�� w�x^]OgoY\�^��Yo[lw�x^]dS�aXYoTV��Ube�W^_�Y ��� ���	��
 �^Q�UXWZY ¿¤¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t � t

2 ¿ t v ��x^UbT|cfa�cne�[ [�Q�cna�]fw�WZUXTBcfaH�^]daXQ�WZUX]de¤��Ub�\Y#cfe�[¤WZ_�Yo]dx�Y\WZUXg�cfa&S�]dQ�e�[���iz]dx�WZ_�Y
��� ���	��
 ��Q�UXW^Y�cni WZY\x�w�x^Y«�'w�x�]Rg\Yo�^��Ube�mVSCr��6� � ��
 2 ¿ t ¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t �32

2 ¿ tdt 
Hx�UXWZ_�T|Y2WZUbg�T|Yocfe&cfe�[&�(Whcfe�[�cfx^[&[�Y2�RUbcnWZUX]de�]fi~WZ_�Yk{�e�UXW^Y��ncfabQ�Yo�7Ube�aX]dm � xZcnW^Ub] ��� ���
iz]dx/w�x^UXTBcna~cfe�[.[�Q�cfaO]dw�WZUXTBcnad�^]daXQ�WZUX]de��^Ub�\Yo� u iz]dx/WZ_�Y ��� ���	��
 �^Q�UsWZY�cni WZY\x�w�x^Y2�
w�x^]OgoY\�^��Ube�mVSCr �6� � ��
 2 ¿ t ¿�¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t� Rt

2 ¿ t � ��w�WZUXTBcfa�]fS � Yog2WZUX�fYqizQ�e�g2WZUb]fe��ncfabQ�Y u T|UXe�UbT�Q�Tº� e�]dx^TEw�x^UXTBcna6izY�cf��UbS�aXYl�^]fabQR�
WZUX]deVcfe�[|W^_�Yo]fx^Y\W^Ubgocfa�Sy]fQ�e�[���iz]dx�WZ_�Y
��� ���	��
 ��Q�UXW^Y9c©i WZYox�w�x�Y2� w�x^]OgoY\�^�^UXe�m.SCr
�6� � ��
 2 ¿ t ¿�¿�¿`¿&¿�¿`¿�¿`¿�¿�¿`¿�¿`¿�¿&¿`¿�¿�¿`¿�¿`¿�¿�¿`¿�¿&¿`¿�¿`¿�¿�¿`¿�¿ t� Rt

2 ¿ t Ê 
Hx�UXWZ_�T|Y2WZUbg�T|Yocfe&cfe�[&�(Whcfe�[�cfx^[&[�Y2�RUbcnWZUX]de�]fi~WZ_�Yk{�e�UXW^Y��ncfabQ�Yo�7Ube�aX]dm � xZcnW^Ub] ��� ���
iz]dx�]dw�W^UbT|cfa�]fS � Yog2WZUX�fYVizQ�e�g\W^Ub]deÂ�ncfabQ�Yºcne�[ÄTVUbe�UbT�Q�T=�'e�]dx^T w�x�UbT|cfa�izYocf�^UXS�abY
�^]daXQ�WZUX]de u iz]dx6WZ_�Y �
� ���	��
 �^Q�UsWZY&cni W^Yox�w�x�Y2�'w�x^]OgoYo���^UXe�m|SCr��6� � ��
 2 ¿ t ¿�¿`¿�¿ t� �

t �



� � ��� ��� 	 �

� ��� 	 ��� � � � � ���

� C � ��'
	p�)9:��"�-��)* ����! ���)*���
���*

� _�Y¡T|]O[�Y\x^eºWZ_�Y\]dx�rº]fi�go]de�[�UXW^Ub]deºe~Q�T�S�Yox���iz]dx�go]fe~�fY2�|]dw�W^UbTVUb�ocnWZUX]de�w�x�]dS�abY\T|���4cf� Ube�UsWZU­cnabaXr
[�Y2�dYoaX]dw�Yo[lSCr���Yoe�YomCcfx�UXe�� � ��
 iz]dx�w�x^]fS�abY\T|��UXe�WZ_�Y�iz]daXab] ��Ube�m.go]de�UXg�iz]dx^T|cnW��

�È�`�D�\�
� �9�£¢¾TVUbe ¨ ª ¬� ¿ W ¿ ¯9¬B°²±H³ �6´

¬q³ �4¶
µ
� t ¿ t �

��_�Y\x^Y u iz]dx&go]fe�gox�Y\WZY\e�Yo��� u �4YVgo]de��^Ub[�Yox ¯ WZ]GSyYºcfe������Éx^Yocfa�T|cnWZx�Us� u ±|³�� ��� u ¨|³�� ��� ucfe�[ �4¶�� � ��� u �6´�� � ��� cfx�Y�goaX]d�^Y\[�g\]deC�dY«�Âgo]de�Yo� u cne�[qWZ_�Y=[�cnWhc�]fi�W^_�Y=w�x�]dS�abY\T�UX�HWZ_�Y
cfx�xZc�r ¹ ¢ � ¯ µ ± µ ¨ �2¿ Å Yºcf�^��Q�T|Y�W^_�cnW���YVcfx^Y.mdUX�fYoeÂe�]dx�T|� # ¬ #`cfe�[ # � #&]de � ��� cfe�[ � ��� ux^Y\�^w�Yog2WZUX�fYoasr u cfe�[VabY\W�# ¯ #6[�Y\e�]fW^Y�W^_�Y¡Q��^Q�cna�]dwyY\xZcnW^]dx�e�]dx�T��~aXY\W�# ! #2� [�Yoe�]fW^Y�WZ_�Y¡[�Q�cfa�e�]dx^Tcf���^]OgoU­c©WZYo[G��UXW^_�WZ_�Y`e�]fx^T # "�#H]de � � � ]fx � � � ¿ Å Y�[�Y\{�e�Y.WZ_�Y�e�]dx�T ]fi�W^_�Y.[�c©Whc|UXe���WZcfe�g\Y
¹ ¢ � ¯ µ ± µ ¨ � SCr # ¹ #H�£¢¾T|c©� ¦ # ¯ # µ # ± # µ # ¨ #2� ·~¿

t �



Å Yl[�Yoe�]nWZYqSCr �B�È¹R� WZ_�Yqgo]de�[�UXW^Ub]de1eOQ�T�SyY\xB]fi�W^_�Ylw�x^]dS�aXYoT ��UXW^_8[�cnWZc ¹�¿ ��]dQ�md_�aXr
�^w�Y�cnÁOUXe�m �|��¹O� Ub� c��^g�cnabY2� UbeC�ncfx^UbcfeCW�x^Y\goUbw�x^]Og�cfa�]fiyWZ_�Y¡�^T|cfaXabYo�(W�[�cnWZc`w�Yox�W^Q�x^S�cnWZUX]de�� ¹ ��_�Ubgh_
��]dQ�ab[ x�Yoe�[�Yox�WZ_�Y"wyY\x�WZQ�x^S�Yo[ [�cnWZc?Ube��(Whcfe�g\Y u ¹�� � ¹ u Y\UXWZ_�Yox�w�x�UbT|cfa�]dx�[�Q�cfaHUXe�izY�cf��UbS�aXY ¿
� _�YLWZ_�Yo]dx(r?]fi9go]de�[�UXW^Ub]de?e~Q�T.SyY\x^�=iz]dx �È�`�D�2� Q��^Y\�ºW^_�YL}~Q�cfeCWZUsW'r �|��¹O� WZ]ÂS�]dQ�e�[²�ncfx�Ub]dQ��
S�Yo_�c��OUb]dx^cfa7cfe�[�g\]dT|w�Q�WhcnW^Ub]de�cfa�TVY�cf��Q�x^Y\��]fi �È�`�D�2�2¿

� _�Y�go]de�[�UXW^Ub]de²e~Q�T�S�Yox �|��¹O� _�cf�ºSyY\YoeÉ�^_�] ��e1Ube?WZ_�Yo]dx(r#WZ]ÂS�YLgo]de�e�Yog2WZYo[ WZ]Âcq��Ub[�Y
�ncfx^UXY\W'r#]fiHS�Yo_�c �OUX]dxZcfa�gh_�cfx^cfg\W^Yox^UX��W^Ubgo�º]fi �È�`�D�o� cne�[ÉUXWZ�.[�Q�cfa u UXe�goaXQ�[�UXe�mqS�]dQ�e�[��º]deÉ��Ub�oY\�
]fi�izY�cf��UbS�aXY���]dabQRWZUb]fe�� u S�]dQ�e�[��9]de��^UX�oYo�¡]fi�]dw�WZUXTBcna �^]daXQ�WZUX]de�� u Sy]dQ�e�[��H]fe�]dwRWZUbT|cfa ]fS � Yog2WZUX�fY
�ncfabQ�Yo� u Sy]dQ�e�[���]de�WZ_�YB�^Ub�\Yo�=cne�[²cf��wyY\g\W�x^cnWZUX]d��]fi�Ube���gox�UbS�Yo[#S�cfabaX�`UXeÄWZ_�YBizY�cf��UbS�aXY|x�YomdUX]de u
S�]dQ�e�[���]fe�W^_�Y�xZc©WZY�]fiD[�Y2iz]dx^T|cnW^Ub]de�]niDW^_�Y�izY�cn�^UbS�abY�x�YomdUX]de�Q�e�[�Yox�wyY\x�W^Q�x^S�c©WZUb]fe u S�]dQ�e�[���]de
gh_�cfe�mdYo�&Ubel]dw�WZUXTBcna�]dS � Yog\W^UX�fY��fcnabQ�Y\��Q�e�[�Y\x�wyY\x�W^Q�x^S�c©WZUb]fe u cfe�["e~Q�TVYox�Ubgocfa�S�]dQ�e�[���x^YoabcnWZY\[
WZ]`WZ_�Y�aXUbe�Yocfx cfabmfYoS�x^c.go]dTVw�Q�WZcnWZUX]de�� ]fi/goY\x�WZcfUbeBcfabmd]fx^UXW^_�TV� u �^Y\Y � � � 
 u �  
 u � � 
 u ��t Ê 
 u ��tdt 
 u ��t � 
 u
� Ê � 
�u � ÊdÊ 
�u � Ê � 
�u � Ê � 
 u � � � 
 u � � ��
 ¿ � e#W^_�Y�go]fe~W^Y2�OW=]fi6UbeCWZY\x^Ub]fx(�'w�]dUXe~W&TVY\W^_�]O[���iz]fx.abUXe�Y�cnx`cne�[
�^Y\T|UX[�Y\{�e�UXW^Y6]dw�W^UbTVUb��c©WZUb]fe u WZ_�UX��go]fe�[�UXW^Ub]de.eOQ�T�SyY\xk_�cf��cnab�^]HSyY\Yoeº�^_�] ��e=WZ]�S�Y�go]fe�e�Yog2WZY\[ºW^]
�ncfx^UX]dQ���}~Q�cfeCW^UXWZUXYo��]fiyUbeCWZY\x^Y\��W�x^Yomdcfx^[�UXe�m�WZ_�Y�g\YoeCWZx^cfa�WZxZc � Yog\W^]dx�r u �^YoY � � � 
 cfe�[ � �fÊ 
 ¿ � _�Y¡go]deO�
e�Y\g\WZUX]de�]fiDWZ_�Y\�^Y&go]de�[�UXW^Ub]deLe~Q�T�S�Yox���WZ]=WZ_�Y�g\]dTVw�abY«��UsW'r�]fi�cfaXmd]dx�UXWZ_�T|��_�cf��S�YoYoeG[�Y2�dYoaX]dw�Yo[
Ube�� t Ê 
�u � tdt 
�u � �  
 u � Ê 
�u cfe�[�� � 
 u cne�[��^]dTVY&]fi�W^_�Y&x^Y2izYox^Y\e�goY\�Hg\]deCWhcfUXe�Yo[LWZ_�Yox^Y\Ube ¿

� Us�dY\e�WZ_�Y�W^_�Yo]dx�Y\W^Ubg�cna7UbTVwy]dx(Whcfe�goY�]fi�WZ_�Y\�^Y.x�Yo��Q�aXW^� u UXW�UX�¡e�cnWZQ�x^cfa7WZ]|cf�^Á���_�Y\WZ_�Yox9W^_�Yo��Y
WZ_�Yo]dx�Y\WZUXg�cfa4x^Yo��Q�aXW^�Vcfx^Y�TVY�cfe�UXe�mfizQ�a iz]dxºw�x^]fS�abY\T Ube���Whcne�goY\�ºW^_�cnWV]de�Y�Y\e�go]dQ�e~W^Yox��|UXe w�xZcfg«�
WZUXgoY�� Å _�cnW�cnx^Y�W'rOw�UXg�cfa��ncfabQ�Yo�B]ni�go]de�[�UXW^Ub]de e~Q�T�S�Yox^�|WZ_�cnWBcfx�Ub�^YGUbe1w�xZcng\WZUXgoY�� u cne�[ cfx�Y
�^Q�gh_qw�x^]fS�abY\T|��W'rOw�UbgocfabasrB��YoaXas��]dx�UbaXas�'g\]de�[�UsWZUX]de�Yo[�� � _�Y\�^Y�}~Q�Y\��WZUX]de��¡T|]nWZUX�ncnW^Y�WZ_�Y�e�Y\Yo[�iz]fx
go]fT|w�QRWhcnW^Ub]de1cfe�[�cfe�cfasrR��Ub�º]fi�W^_�YGgo]de�[�UXWZUX]de eOQ�T�SyY\xVW^_�Yo]fx�rÉiz]dxVw�x^]dS�abYoTV�=WZ_�c©W�cfx�Ub��Y�UXe
w�x^cfg\W^UbgoY ¿

��x^]dS�aXYoT �È�`�D�o� go] �fYox^��cG�dY\x�rÄmdYoe�YoxZcna g\a­cf���`]ni�go]deC�fY2�²w�x^]dS�aXYoTV����UbeÄiÈcng\W.cfeCrÄg\]deC�dY«�
]dw�W^UbTVUb�ocnWZUX]de|w�x^]dS�aXYoT:g�cfe�S�Y�WZxZcne���iz]dx�T|Y\[�WZ]VcfeLY\}OQ�UX�ncfabY\eCW�Ube��(Whcfe�g\Y�]fi �������2�«¿ À ] �4Y2�dYox u
�^Q�gh_8WZxZcne���iz]dx�TBc©WZUb]fe��Bcnx^YGe�]fW�e�YogoY\�^�^cfx^UXaXr1Q�e�Ub}~Q�Ylcfe�[ cnx^Yl��]dTVY\WZUXT|Y\�|x^cnWZ_�YoxBQ�e�e�cnW^Q�xZcfa
mdUs�dYoe|WZ_�Y��(e�cnWZQ�xZcfa	�.[�cnWZc�iz]dx WZ_�YHw�x^]dS�abYoT ¿ � _�Ub��cfT.S�UbmdQ�UXW'r=T|cfÁfY\�6Q���Ube�m.W^_�Y�g\]de�Ubg�iz]dx�TBcnW

t �



UbTVw�x^cfg\W^Ubg�cna�iz]dx�g\]dT|w�Q�WhcnW^Ub]de ¿ � W�UX��iz]dx�WZ_�UX��x^Y�cn�^]de�WZ_�cnW&��Y|g\]de���Ub[�Y\x&W^_�Y=iz]dabaX] ��Ube�mLTV]dx^Y
mdY\e�Yox^cfa iz]dx^T|cnW6iz]fx�go]deC�dY«��]dw�WZUXT|UX��cnW^Ub]de��

��Ç����2�
� � �È¹R� ¢ T|UXe ¨ ª ¬� ¿ W ¿ ¯9¬�°É±9³ �6´

¬q³ ��µ
� t ¿ � �

��_�Y\x^YVe�] � � u ��_�UXgh_Ä��Y|gocfaba�WZ_�Y ��mdx�]dQ�e�[R� �^Y2W u �lUb��cfaXab] ��Yo[ÂWZ]�SyY|cfeCr"g\ab]d��Yo[#g\]deC�dY«�#��Y\W u
w�]d�^��UbS�asrÉQ�e~Sy]dQ�e�[�Yo[ u cfe�[8wy]f�^�^UXS�aXr abcfghÁ~Ube�m#cfe�UXe~W^Yox�Ub]dx ¿ � ]dxVY2��cfTVw�abY u � go]dQ�aX[�S�YlWZ_�Y
�^]fabQ�W^Ub]de1�^Y\WB]fi&S�] ��go]fe���W^xZcfUXe~W^�B]fi�W^_�Y�iz]fx^T ��� ¬ ��� ��_�Y\x^Y"��]dT|Y�go]dTVw�]de�YoeCW^�B]fi �cfe�[�¼n]dx � TVUbmf_~W9S�Y.Q�e~S�]dQ�e�[�Y\[ u ]dx � TVUbmf_~W9S�Y`WZ_�Y��^]daXQ�WZUX]deG]fi�e�Y\W'��]dx�Á�	�] �§go]de���WZx^cfUbeCW^�
]fi�W^_�Y.iz]dx�T�� ¬ ¢ 
 µ ¬	� v ¿ 
He�[Â]fi�g\]dQ�x��^Y u � TVUbmd_CWHcfab��]�SyY�cBgoaX]d�^Y\["go]deC�dY«�Âgo]fe�Y ¿ Å Y
x^Y2izYox�WZ]ºw�x�]dS�aXYoT �ÈÇ`�D�\� cf��WZ_�Y&mdx�]dQ�e�[R� �^Y2W9TV]O[�Yoa � � P�j � iz]dx^T|cnW ¿

� e��^w�Ubx^Y\[#SCr"WZ_�Y|g\]de���W^x^Q�g2WZUX]de?cfe�[�W^_�Yo]dx(rÂwyY\x�WZcfUbe�UXe�m�WZ]Ggo]fe�[�UXW^Ub]deÂe~Q�T�S�Yox���iz]fx�g\]de�UXg
go]fe~�fY2��w�x^]dS�abYoTV� u ��Y�Y2�OWZY\e�[LWZ_�Y9go]de�goYowRWZ��]fi7g\]de�[�UsWZUX]deBe~Q�T�S�Yox��4WZ]`WZ_�Y9mdx^]dQ�e�[R�'��Y\W�TV]O[�Yoa
iz]dx�TBcnW ��Ç����2� _�Y\x^YoUXe u cfe�[=��Y9Y«�RW^Yoe�[|TBcne~r.go]de�[�UXW^Ub]de=e~Q�T�S�Yox�x�Yo�^Q�aXWZ�kW^]�cfe�cfaX]dmd]dQ���x�Yo��Q�aXW^�
iz]dx�w�x�]dS�abY\T|��UXeGW^_�Y � P�j*iz]dx^T|cnW ¿ � e�W^_�Ub��W^_�Yo��Ub���4Y`[�Y\{�e�Y`WZ_�Y`g\]de�[�UsWZUb]feGe~Q�T.SyY\x¡iz]dx�WZ_�Y
mdx�]dQ�e�[R� �^Y2WºT|]O[�Yoa iz]dx^T|cnW ��Ç����2� u cne�[²�4YLgh_�cnxZcfg2WZYox�Ub�\Y�W^_�Y�g\]de�[�UsWZUb]fe²eOQ�T�SyY\x�Q���Ube�m"WZ_�Y
]dw�W^UbT|cfak�ncfabQ�Yo��]fi�goY\x�WZcfUbe#cf�^��]Rg\U­cnW^Yo[?]dwRWZUbTVUb�ocnWZUX]de"w�x�]dS�abY\T|� ¿ Å YVWZ_�Y\e?Q��^Y|WZ_�UX�`gh_�cnxZcfg«�
WZY\x^UX��cnW^Ub]de#W^]ÂSy]dQ�e�[ � U � WZ_�YL��Ub�oYL]ni9aXY�cf�(W�� e�]dx^T izY�cn�^UbS�abY���]dabQ�W^Ub]de���]fi ��Ç����\� u � UbU � x^Y\a­cnW^UX�dY
Yox�x^]dx|cfe�[�]dw�WZUXTBcna6�^]daXQ�WZUX]de ]fi ��Ç����\� u � UXUbU � gh_�cfe�mdY\�BUbe1]dw�W^UbT|cfa6�ncfabQ�Y\�|Q�e�[�Yox|wyY\x�W^Q�x^S�c»�
WZUX]de u cfe�[ � UX� � WZ_�Y��^Ub�\Yo�Bcfe�[�[�Ub��WZcfe�g\Yo��]fiH�^]daXQ�WZUX]de��ºizx^]dT W^_�YGx^YoabcnWZUs�dYGSy]fQ�e�[�cfx(r ]fi�WZ_�Y
izY�cn�^UbS�abY�x�YomdUX]de ¿ � Ube�cfabasrL�4YºQ���YºW^_�Yo��Y�WZ_�Y\]dx^Y2WZUXg�cfakx�Yo��Q�aXW^��WZ]LS�]dQ�e�["WZ_�Y=go]dTVw�abY«�RUXW'r�]fi�cfe
UbeCW^Yox^UX]dx(� wy]fUbeCW�� T|Y2WZ_�]O[ � � ��j � cnabmd]dx�UXW^_�TFiz]fx��^]das�RUXe�m ��Ç����2�«¿

� _�Y � P�j iz]dx^T|cnW cfaXab] ����Q���W^]`[�Y\{�e�Y¡WZ_�Y¡go]fe�[�UXW^Ub]deºe~Q�T�S�Yox�iz]dx c`g\]deC�dY«�B]fw�WZUXT|UX��cnW^Ub]de
w�x�]dS�abY\T ��UXW^_�]dQ�WHx^Yo}~Q�UXx^UXe�mBcVWZxZcne���iz]dx�TBc©WZUb]fe�W^]�go]fe�Ubg&iz]dx^T ¿�
 ��Ube�mVWZ_�Y � P�j iz]dx^T|cnW u ��Y
go]fT|w�QRWZY�W^_�Y6g\]de�[�UsWZUb]fe.e~Q�T�S�Yox�iz]fx�abUXe�Y�cnx�w�x�]dmdx^cfT|�/WZ_�cnW�cfx�Ub�^Y�Ube`w�xZcfg2WZUXgoY ¿ Å Y6cfe�cfasrR�\Y4WZ_�Y
go]fe�[�UXW^Ub]deGe~Q�T�S�Yox��9iz]dx�WZ_�Y ��� ���	��
 �^Q�UsWZY�]fi�UXe�[�Q��(WZx^Ubcfa/cfe�[qcfg�cf[�YoTVUbg � � w�x^]dS�aXYoTV� ¿ Å Y

t 2



w�x�Yo�^Y\eCW�g\]dTVw�Q�Whc©WZUb]fe�cfaOx^Yo��Q�aXW^�kWZ_�c©W�Ube�[�Ubg�c©WZY�W^_�cnW 2 ��� ]fiIW^_�Y���� ���	��
 �^Q�UsWZY�]fi�abUXe�Y�cnx�]dwRWZUs�
TVUb��c©WZUb]fe.w�x�]dS�abY\T-UXe���WZcfe�goY\� cfx^Y�UXabas� go]de�[�UXW^Ub]de�Y\[ ¿ À ]»��Y\�fYox u cni W^Yoxkx�]dQ�WZUXe�Y�w�x�Y2�'w�x^]OgoYo���^UXe�m&S~r
�6� � ��
 2 ¿ t u ��Y�{�e�[�WZ_�cnW6]de�aXrGt� � ]fi/w�]d��W(�'w�x�]Rg\Yo���^Yo[�w�x�]dS�aXYoT Ube��(Whcfe�goYo�4UbeBW^_�Y ��� ���	��

�^Q�UXWZYqcfx^YqUXaba��'go]fe�[�UXW^Ub]de�Yo[ u cfe�[8WZ_�cnWLab]fm �|��¹O� ]fi&WZ_�Yl{�e�UXW^YoaXrC� go]de�[�UXWZUX]de�Y\[8wy]f��W�� w�x^]OgoY\�^��Yo[
w�x�]dS�abY\T|��UX�6iÈcfUbx�aXr|e�Ubg\Yoasr�[�UX��WZx�UbS�QRWZYo[ ¿

 ��Ube�m�W^_�Y�go]de�[�UXW^Ub]de�e~Q�T.SyY\x^��go]fT|w�QRWZYo[=iz]dxDWZ_�Y��
� ������
 �^Q�UXWZY��4Y�UXe~�fYo�(WZUbmdcnWZY6��_�Y2WZ_�Y\x

go]fe�[�UXW^Ub]deleOQ�T�SyY\x�WZ_�Y\]dx^Y2WZUXg�cfakS�]dQ�e�[��&cfx^Y=x�Y�cf��]de�cfS�aXr�goab]f�^Y�WZ]�W^_�Yºcfg2WZQ�cfa�T|Yocf�^Q�x�Y=]fi UbeR�
WZY\x^Y\��W6iz]dx abUXe�Y�cnx w�x^]dmdx^cfTVT|UXe�m�w�x^]fS�abY\T|��WZ_�c©W4]de�YHTVUbmd_CW Yoe�g\]dQ�eCWZY\x6Ube|w�xZcng\WZUXgoY ¿ � _�YHg\]dTº�
w�Q�WZcnWZUX]de�cfa�Y2�Rw�Yox�UbTVYoeCWZ��UXe�WZ_�UX�4WZ_�Y\�^UX��go]de�g\YoeCWZx^cnWZY&]de�W^_�Y�w�Yox�iz]fx^T|cfe�goYH]fiD��Whc©WZY2� ]fi­� W^_�Y2�'cfx�W
� � j cfaXmd]dx^UsWZ_�TV��cfe�[�WZ_�Y`Sy]dQ�e�[��H]felWZ_�Y`T|UXe�UbT.Q�Tº� e�]dx�TFizYocf�^UXS�abY��^]daXQ�WZUX]de u ]dwRWZUbT|cfa7��]dabQR�
WZUX]de��^UX�oY u cfe�[G]dw�WZUXTBcna�]dS � Y\g\W^UX�dY�izQ�e�g\WZUX]deL�ncfabQ�Y ¿

� e�W^_�Yºg�cf��Yº]fi4TV]O[�Yox�e � � j cfabmf]dx^UsWZ_�TV�9iz]dx�aXUbe�YocfxH]fw�WZUXT|UX��cnW^Ub]de u WZ_�Y=e~Q�T.SyY\x�]ni � � j
UXW^Yox^cnWZUX]de���e�YoY\[�Yo[�W^]��^]faX�dYHc`aXUbe�Yocfx�]dw�WZUXT|UX��cnW^Ub]de=UXe���WZcfe�g\YH_�cf��SyY\Yoe�]fS��^Y\x��dY\[LWZ]`�ncfx(rºizx^]dT
t v WZ]Bt vdv UsWZYox^cnWZUX]de�� u ] �fYox�c�_OQ�mdYHx^cfe�mdY9]fi7w�x�]dS�abY\T �^UX�oYo� u ��YoY � t� 
�u iz]fx�Y«��cnT|w�aXY ¿ 
 �^UXe�m.WZ_�Y
go]fe�[�UXW^Ub]deO�'e~Q�T�S�Yox�TV]R[�Y\a7iz]dx9g\]dTVw�abY«��UsW'r�cfe�cnaXrO�^UX� u ]de�Y�g�cfeqS�]dQ�e�[lWZ_�Y � � jEUXW^YoxZc©WZUb]fe���S~r
� � 
 ��ab]fm ���|��¹O� � � � �£��� iz]fx�abUbe�Y�cfx�]dwRWZUbTVUb�ocnWZUX]de�UXeG�(Whcfe�[�cfx^[Giz]dx^T u ��_�Y\x^Y�WZ_�Y�]fWZ_�Yox�WZY\x^TV�
Ube"W^_�YºSy]dQ�e�[#cnx^Yº]fi4c�TV]dx�Y�WZYogh_�e�Ubgocfa�e�cnW^Q�x^Y u ��YoY � �  
 iz]dx�[�Y2WhcfUXab� ¿G� �Hi4g\]dQ�x^��Y u WZ_�Y � � j
cfaXmd]dx^UsWZ_�TV��W^_�cnW�cfx^Y�Q���Yo[�UXe|w�xZcfg2WZUbg\Y¡cfx^Y�[�U ��Y\x^YoeCW izx^]dT½WZ_�Y � � j�cfaXmd]dx^UsWZ_�TV��W^_�cnW�cfx^Y¡Q���Yo[
UbeLW^_�Y&[�Y\�fYoab]fw�T|Y\eCW9]ni�W^_�Y&go]dTVw�abY«�RUXW'rBW^_�Yo]fx�r ¿£�


 e�cnW^Q�xZcfa�}OQ�Yo��W^Ub]de"W^]�cn�^Á�W^_�Yoe�Ub�9��_�Y\W^_�Yox�WZ_�YV]fS��^Y\x��dY\[��ncfx�U­cnW^Ub]delUbeqWZ_�Y=eOQ�T�SyY\x�]fi
� � j UsWZY\xZcnW^Ub]de�� � cfaXSyY\UXW6cfabx�Y�cf[�rB�^T|cfaba � gocfe�SyY&cngogo]fQ�eCWZYo[Giz]dx6SCr�W^_�Y�go]de�[�UXW^Ub]deLe~Q�T�S�Yox���]fi
WZ_�YHw�x�]dS�abY\T Ube��(Whcfe�g\Yo� � � eBWZ_�UX����]dx^Áº��Y��^_�] � WZ_�cnW4W^_�YHe~Q�T�S�Yox�]fi � � j UXW^YoxZc©WZUb]fe���e�YoY\[�Yo[
WZ]V�^]faX�dY&WZ_�Y`w�x�]dS�aXYoTV��Ube�WZ_�Y ��� ���	��
 ��Q�UXW^Y��ncfx�UbYo��x�]dQ�md_�asr�aXUbe�Yocfx^asr � cne�[�TV]de�]nWZ]de�UXg�cfaXaXr �
��UXW^_BaX]dm �B�È¹O� ]fiyWZ_�Y9wy]f��W�� w�x^]OgoY\�^��Yo[�w�x�]dS�aXYoT Ube���Whcne�goY\� ¿ 
¾�^UbTVw�aXY¡aXUbe�Yocfx�x^Y\mdx^Y\�^��Ub]de�TV]O[�Yoa
]fi � � j UsWZYox^cnWZUX]de���cf�&WZ_�Y|[�Yow�Yoe�[�YoeCW=�ncfx^UbcfS�aXY|cne�[#aX]dm �B�È¹R� cf��WZ_�Y|Ube�[�Y\wyY\e�[�Y\e~W.�fcnx^U­cnS�abY
rOUbY\ab[���c�wy]d��UXW^UX�dY=aXUbe�Yocfx�x^Y\a­cnW^Ub]de��^_�UXw"SyY2W'�4Y\Yoe � � j UsWZY\xZcnW^Ub]de��&cne�[ÄaX]dm �B�È¹O� iz]dx�WZ_�Yºw�]d��W(�
w�x�]Rg\Yo�^��Yo[qw�x^]dS�aXYoT UXe���WZcfe�g\Yo� u ��Ubmde�Us{�g�cne~W9cnW�W^_�Y  � � g\]de�{�[�Y\e�goY`abY2�dYoa u ��UXW^_ � � ¢ v ¸ � � � � ¿

t �



� _�Y\x^Y\iz]fx^Y u ] �dY\x � � � ]fi~W^_�Yk�ncfx^UbcnWZUX]de�Ube � � j UXW^YoxZc©WZUb]fe�� cfTV]de�m6W^_�Y ��� ���	��
 �^Q�UsWZY�w�x�]dS�abY\T|�
Ub��cngogo]fQ�eCWZYo[Giz]dx�SCr�ab]dm �|��¹O� ]fiDWZ_�Y�w�x^]dS�aXYoT UXe���WZcfe�g\Yo�¡cni WZY\x�w�x^Y«�'w�x�]Rg\Yo���^Ube�m ¿

�4a­cf���^UXg�go]de�[�UXWZUX]deLe~Q�T�S�Yox6W^_�Yo]dx(rLS�]dQ�e�[���W^_�Y�e�]dx�T ]fi/WZ_�Y&]dwRWZUbT|cfa��^]daXQ�WZUX]de u WZ_�Y�]dwRWZUs�
T|cfaR]fS � Yog2WZUX�fY4izQ�e�g2WZUX]de.�ncfabQ�Y6cfe�[�W^_�Y6e�]fx^T§]fi�WZ_�Y4T|UXe�UbT�Q�T3izY�cf��UbS�aXY4��]dabQ�W^Ub]de`SCr.g\]de�[�UsWZUb]fe
e~Q�T�S�Yox�}~Q�cfeCWZUsWZUXYo� ¿ � _�Y\�^Y�x^Y\�^Q�asWZ� u cn�¡TVYoeCW^Ub]de�Y\[lcnSy] �dY u �4Y\x^Y�Y2�OWZY\e�[�Y\[liz]dx6WZ_�Y � P�jÆiz]dx(�
T|cnW=cfe�[ÉW^_�Y�S�]dQ�e�[��=go]dTVw�cfx�Yo[²WZ]qW^_�YLcfg2WZQ�cfa��fcnabQ�Y\��]dS�WZcfUbe�Y\[?iz]dx.W^_�Y�w�x�]dS�abY\T|�.Ube?WZ_�Y
��� ���	��
 ��Q�UXW^Y ¿

Å Y�{�e�[ WZ_�c©WVW^_�YGgo]de�[�UXWZUX]deÉe~Q�T�S�YoxºSy]fQ�e�[1iz]fxºW^_�Y�T|UXe�UbT.Q�Tº� e�]dx�T w�x^UbT|cfa4izYocf�^UXS�abY
�^]fabQ�W^Ub]de�Ub����TBcnaba u ]de�c �fYox^cfmdYVt v ��� ��� WZUbTVYo�6W^_�Y`cfg\W^Q�cfa �ncfabQ�Y�]fi�W^_�Y&T|UXe�UbT�Q�Tº� e�]dx^T w�x�UbT|cfa
izY�cn�^UbS�abY=�^]fabQ�W^Ub]de"��Ub�oY ¿ � _�Y|g\]de�[�UsWZUb]fe�e~Q�T.SyY\x�S�]dQ�e�[���iz]fx�WZ_�Yº]dw�W^UbT|cfa���]dabQRWZUb]fe���Ub�\Y|cne�[
]dw�W^UbT|cfa6]dS � Yog\W^UX�fY�izQ�e�g2WZUX]de �ncfaXQ�YGcfx^YGa­cnx^mdY\x ¿ ��e�c �fYox^cfmdY�WZ_�Y�go]dx�x^Yo��wy]fe�[�Ube�mÄg\]de�[�UsWZUb]fe
e~Q�T�S�Yox=S�]dQ�e�[ÉUX�Lt v�� � ��� WZUXT|Y\�.WZ_�YGw�x^UbT|cfa ]dw�W^UbT|cfa���]dabQRWZUb]fe?�^UX�oY u t v
	�� � 	 � W^UbTVYo�`W^_�Y�[�Q�cfa
]dw�W^UbT|cfad��]dabQ�W^Ub]de&��Ub�oY u cne�[Bt v�
 � ��� WZUXT|Y\� WZ_�Y ]dw�W^UbT|cfad]dS � Yog\W^UX�fY�izQ�e�g2WZUX]de��ncfaXQ�Y ¿ ��cfgh_=c��fYoxZcnmdY
cfS�] �dY cfx^Y�g\]dx^x�Yo��wy]de�[��7WZ]�WZ_�Y�mfYo]dTVY\W^x^Ubg�T|Yocfe&]fi~WZ_�Y�xZc©WZUb]4[�Y\{�e�Yo[.SCr�W^_�Y�go]fe�[�UXW^Ub]de�e~Q�T.SyY\x
S�]dQ�e�[G] �dYox�W^_�Y�cfg\W^Q�cfa �ncfabQ�Y ¿

� C�� �.���+��9:�����+� � �{�����)*�"#*

� _�Y9��WZx�Q�g\W^Q�x^Y9]fi W^_�Ub��WZ_�Yo�^UX�4UX��cn��iz]daXab] ���o� � e �4_�cnw�WZY\x �Ru �4Y9w�x^Y\�^Y\e~W�WZ_�Y9S�cf��Ub� ]fi g\]de�[�UsWZUb]fe
e~Q�T�S�Yox�W^_�Yo]fx�r u cfe�[���Y�w�x^] �OUb[�Y WZ_�Y4[�Y\{�e�UXWZUX]de���cfe�[=e�]fWZcnWZUX]de`W^_�cnW��4Y�Q���Y�Ube�WZ_�UX���4]fx^Á ¿ Å Y
cfaX�^]Lx^Y2�OUbY\�§WZ_�Y�WZ_�Y\]dx^Y2WZUbgocfakx�Yo�^Yocfx^gh_�]deÂgo]fe�[�UXW^Ub]deleOQ�T�SyY\x�WZ_�Y\]dx�rqcfe�[Â�^_�]»� cfe"Y2��cfTVw�aXY
WZ_�cnW�UXababQ���WZx^cnWZY\�VW^_�Yqe�Y\Yo[ WZ]#[�Y\�fYoab]fw cfe Y2�OWZY\e��^UX]de ]fi�W^_�Yqgo]fe�[�UXW^Ub]de1e~Q�T�S�YoxBW^_�Yo]dx(r1W^]
Ube�goabQ�[�Y�w�x^]fS�abY\T|��e�]nW�Ube�go]de�Ubg�iz]dx�T ¿

� e �4_�cnw�WZY\x Ê �4Y�w�x^Y\�^Y\e~W�WZ_�Y�mdx�]dQ�e�[R� �^Y2WlTV]R[�Yoa�izxZcnT|Y2�4]dx�Á u go]de�[�UXW^Ub]de��Liz]dx��(WZx^]fe�m
[�Q�cnabUXW'r u WZ_�Y=gh_�cfxZcng\WZY\x^UX��cnW^Ub]de"]fi�W^_�Y=go]de�[�UXW^Ub]deqe~Q�T.SyY\x u cfe�[�cLx^Y\�^Q�asW�w�x�]»�OUX[�Ube�mL��Q�ÃVgoUXYoeCW
go]fe�[�UXW^Ub]de���iz]fx��(WZx^]fe�m�[�Q�cnabUXW'r�UbeºWZYox�T|��]fi W^_�Y9g\]de�[�UsWZUX]de|e~Q�T.SyY\x ¿ � e �4_�cnw�WZY\x��`��YHw�x^Yo��YoeCW

t� 



cBe~Q�T�S�Yox9]fi�mdY\]dTVY\WZx�Ubg�Sy]fQ�e�[��Hiz]fx¡W^_�Y.w�x�UbT|cfa/cfe�[l[�Q�cfa/izY�cf��UbS�aXY`x�YomdUX]de��9Q��^UXe�mBg\]de�[�UsWZUb]fe
e~Q�T�S�Yox�� ¿ � _�Yo�^Y|x^Y\�^Q�asWZ�&w�x^] �fYVW^_�Y|Y«�RUb��W^Yoe�g\Y|]ni6x^Y\abUbcfS�abY.�^]daXQ�WZUX]de���Ube"W^_�YVizYocf�^UXS�abY=x�YomdUX]de u
��_�UXgh_lcfx�Y&Sy]dQ�e�[�Yo[GSCrLgo]fe�[�UXW^Ub]deO�'e~Q�T�S�Yox��'x^Y\a­cnW^Yo[L}~Q�cfeCW^UXWZUXYo� ¿

Å Y¡�^_�]»� UXe �4_�cfw�WZY\x ��WZ_�c©W u iz]dx c�w�x�]dS�aXYoT UbeºWZ_�Y � P�j iz]fx^T|cnW u W^_�Y9g\]de�[�UsWZUX]de|e~Q�T.SyY\x
S�]dQ�e�[��6W^_�Y���Ub�oYH]fi7izY�cf��UbS�aXY�cfe�[L]fw�WZUXTBcfaI��]dabQ�W^Ub]de�� u WZ_�Y���Ub�\Y�]fi/WZ_�YH]dS � Yog2WZUs�dY�izQ�e�g2WZUX]de u cne�[
WZ_�Y ��Ub�\Y�]fiRgh_�cfe�mdY�UXe&�^]daXQ�WZUX]de��7[�Q�Y�W^]9w�Yox(WZQ�x�S�cnWZUX]de��/Ube�W^_�Y�[�cnWhc ¿ � e �4_�cfw�W^Yox � ��Y w�x^Y\�^YoeCW�c
go]fT|w�aXY2�RUXW'r�x�Yo�^Q�aXWkiz]dx�w�x^]dS�abYoTV��UXe�WZ_�Y � P�j:iz]fx^T|cnWkUXe.WZY\x^TV�k]fiIWZ_�Y4go]de�[�UXWZUX]de�e~Q�T�S�Yox ¿ Å Y
[�Y\�^gox�UbS�Y&c���WZcfe�[�cfx�[ � ��j ��_�UXgh_��^]das�dYo��w�x^]dS�aXYoT ��Ç����2� UXe�c�e~Q�T�S�Yox�]fi �¡Y\��WZ]feGUsWZY\xZcnW^Ub]de��
WZ_�cnW�Ub��S�]dQ�e�[�Yo[lSCr�W^_�Y&ab]dmdcfx^UsWZ_�TF]fiDWZ_�Y&go]fe�[�UXW^Ub]deLe~Q�T.SyY\x¡]ni�W^_�Y&w�x^]dS�abYoT ¿

� _�Y�go]fT|w�QRWhcnW^Ub]de�cnayx�Yo�^Q�aXWZ�6cfx^Y�w�x�Yo��YoeCWZY\[�UXe �4_�cfw�W^Yox 2 ¿ Å Y�Q���Y�WZ_�Y �
� ������
 ��Q�UXW^Y�]fi
abUXe�Y�cnx w�x^]dmdx^cfTV� iz]dx�WZ_�Yo�^YHgo]dTVw�Q�WZcnWZUX]de�cfaIY2�Rw�Yox�UbTVYoeCWZ� ¿ � _�YHx�Yo�^Q�aXWZ�4[�Yo��gox^UXSyY¡WZ_�Y9[�Ub�(WZx�UbS�QR�
WZUX]de�]fi�W^_�Y�go]de�[�UXWZUX]de�e~Q�T�S�Yox�iz]dx�WZ_�Y�w�x�]dS�abY\T|��UXeGW^_�Y ��� ���	��
 �^Q�UXWZY u ��WZQ�[�rLWZ_�Y�x^Y\a­cnW^Ub]de
]fiDWZ_�Y&g\]de�[�UsWZUb]fe�e~Q�T�S�Yox�WZ]=WZ_�Y�e~Q�T.SyY\x�]fi�UsWZY\xZcnW^Ub]de��6cº�(WhcnW^Y2� ]fi­� W^_�Y2�'cfx�W � � j*�^]das�dY\x�WZcfÁfY\�
WZ]"��]daX�fY�WZ_�YBUbe��(Whcfe�g\Y u cfe�[²�(WZQ�[�UbYo��W^_�YLx^Y\a­cnW^Ub]deÄ]fi�WZ_�YLg\]de�[�UsWZUX]de?e~Q�T�S�Yox.W^]qWZ_�YL��Ub�\Y�]fi
izY�cn�^UbS�abY&cfe�[�]dwRWZUbT|cfay�^]daXQ�WZUX]de�� ¿

� _�Y�abcf��W9gh_�cfw�W^Yox9Ube�W^_�Y`W^_�Yo��Ub�9w�x^Y\�^YoeCW^��Y2�OWZY\e��^UX]de���]fi�WZ_�Y`goQ�x�x^YoeCW���]dx�Á ¿ Å Y`T|Y\eCWZUb]fe
WZ_�Y|cnw�w�abUXg�cfS�UbabUsW'rL]fi WZ_�UX��w�x^]OgoY\[�Q�x�YºW^]�go]dTVw�Q�W^Y=go]de�[�UXWZUX]deqe~Q�T�S�Yox�iz]dxH�^YoTVUs� [�Y\{�e�UXW^Y=w�x^]n�
mdx^cfT|TVUbe�m � P � � � u ��_�c©W�_�cf��S�YoY\eG[�]de�Y�WZ]=x�YoabcnWZY9go]de�[�UXWZUX]de�e~Q�T�S�Yox��6WZ]�W^_�Y�_�]dTV]dmdY\e�Yo]dQ��
�^Y\aXi­� [�Q�cfa�TV]R[�Y\a u �^]dTVY�aXUbTVUXWZcnWZUX]de��.]ni�WZ_�Y � P�j iz]dx^T|cnW u cfe�[1]fWZ_�Yox|izQRWZQ�x�Yl[�UXx^Yog2WZUX]de��º]fi
x^Y\�^Yocfx^gh_ ¿
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� eÂWZ_�UX��gh_�cfw�W^Yox&�4Yºx^Y2�OUbY\�-YoaXYoTVYoeCWZ�&]fi WZ_�Y=iz]dQ�e�[�cnW^Ub]deÂ]fi�go]de�[�UXW^Ub]de"e~Q�T�S�Yox�W^_�Yo]dx(r ¿ Å Y
[�Y\�^gox�UbS�Y�WZ_�Y\�^Y.UX[�Y�cn� u {�x���W9UbeLWZ_�Y�g\]deCWZY«�RW9]fi�abUXe�Y�cfx��(rO��WZY\T|�¡]fi�Yo}~Q�cnW^Ub]de�� � � P � � u cfe�[�WZ_�Yoe
Ube"W^_�Y|g\]deCWZY«�RW.]fi�go]deC�dY«�?]fw�WZUXT|UX��cnW^Ub]de � ��� �2¿ Å Y|cnab�^]G��WZcnWZY=W^_�Yo]dx�Y\W^Ubg�cna�x^Yo��Q�aXW^��W^_�cnW`cfx�Y
x^Y\abY2�fcne~W�W^]V]fQ�x6�4]fx^ÁLUbeLYocfgh_l��Y\W�WZUbe�m ¿

Å Y&w�x�Yo��YoeCWHgh_�cfxZcfg2WZY\x^Ub�ocnWZUX]de��6]ni�W^_�Y&[�Ub�(Whcfe�g\Y�WZ]ºUbaXas� wy]d��Yo[�e�Yo�^�6cfe�[�go]de�[�UXW^Ub]deLe~Q�T�S�Yox��
iz]dx ����w�x�]dS�abY\T|� ¿ � _�Yo�^Y4gh_�cfxZcng\WZY\x^UX��cnW^Ub]de��/w�x�] �RUX[�Y�c9S�cf��Ub�7iz]dx/go]fT|w�QRWZUbe�m¡W^_�Yo��Y4}~Q�cfeCWZUsWZUXYo� ¿
Å Y9w�x�] �RUX[�Y�Y2��cfTVw�abY\� W^_�cnW UbaXabQ��(WZx^cnWZY6_�]»��WZ_�Y\�^YHgh_�cfxZcfg2WZY\x^Ub�ocnWZUX]de�����W^Q�T�S�aXY�UbeCWZ]�[�UXÃVg\Q�aXW^UbYo�
��_�Y\e1WZx(rOUbe�m"WZ]�go]fT|w�QRWZYLWZ_�Y�[�UX��WZcfe�goY�WZ]ÂUXabas� wy]f�^Yo[�e�Yo���ºcfe�[ go]de�[�UXWZUX]de²e~Q�T�S�Yox��Viz]dx ���
w�x�]dS�abY\T|�LW^_�cnW�cfx^UX�^Y"UXe¤w�x^cfg\W^Ubg\Y ¿ � e¤WZ_�Ub��gh_�cfw�W^Yox��4YÄcfaX�^] T|Y\e~W^Ub]de w�x�Y\�OUb]fQ��G��]dx�Á ]de
go]fT|w�QRWZUbe�m=go]de�[�UXWZUX]deLe~Q�T�S�Yox�� ¿
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��Yo�^Yocfx^gh_¾_�cf�LS�YoY\e go]de�[�Q�g\W^Yo[ ]de go]de�[�UXW^Ub]de8e~Q�T.SyY\x^�LUbe�TBcfeCr�[�U��yYox�YoeCWLT|cnWZ_�Y\TBc©WZUbgocfa
go]fe~W^Y2�OWZ� ¿ � ]fx�Y2��cfTVw�abY u W^_�Ub��e�]nWZUb]fe�UX�¡w�x^Yo��YoeCW�UXe�x�Yo��Y�cfx�gh_"UbeC�d]das�OUbe�m=WZ_�Y`��]dabQ�W^Ub]de�]fi � P � u
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go]fT|w�QRWZUbe�m�Y\UbmdY\e~�ncfaXQ�Yo��]fi�cGTBc©WZx^U�� u cfe�[#�^]faX�OUbe�m�abUXe�Y�cfx�aXY�cf�(W.��}~Q�cfx^Y\��w�x�]dS�abY\T|� ¿ � cnWZY\aXr u
go]fe�[�UXW^Ub]deÄe~Q�T�S�Yox^�=_�c �fYLSyY\YoeÉQ���Yo[²WZ]"�(WZQ�[�r ��� w�x^]dS�aXYoTV��cfe�[?WZ_�YBizYocf�^UXS�UbaXUXW'rÂ]fi�g\]de�UXg
abUXe�Y�cnx6��rO��W^YoTV� ¿

� elcnaba ��Y\W^W^Ube�mf� u WZ_�Y�g\]de�[�UsWZUX]de�eOQ�T�SyY\x�]fi�W^_�Y&w�x^]fS�abY\T Ub��[�Y2{�e�Y\[lQ���Ube�m=WZ_�Y`�^cfT|Y�W^_�x^Y\Y
go]fe�goY\w�WZ� ¿ � _�Y.go]fe�[�UXW^Ub]de�e~Q�T�S�Yox¡[�Y\wyY\e�[���]de�WZ_�Y.[�Y2{�e�UXW^Ub]de��¡]ni���_�cnW9Ub�9cº[�cnWhcVUbe��(Whcfe�goY u
��_�cnW�UX�`cneÄUXabas� wy]f�^Yo[l[�cnWhc�Ube���Whcne�goY u cne�[���_�cnW.UX��WZ_�Yº[�UX��WZcfe�goYºWZ]�UXabas� wy]f�^Yo[�e�Yo����]fi�cL[�cnWZc
Ube���Whcne�goY ¿

� ]GUbaXabQ��(WZx^cnWZY.W^_�Yo��YB[�Y2{�e�UsWZUb]fe�� u ��Y|w�x�Yo��YoeCW`W^_�YVgo]de�[�UXWZUX]deÂe~Q�T�S�Yox&Ube"WZ_�Y|��Y\W^W^Ube�mG]fi4c
� P � ¿

� J�� J�� >?�������¡	

�4]de���Ub[�Y\x9W^_�Y`iz]daXab] ��Ube�mV{�e�UXWZY�[�UXT|Y\e��^UX]de�cfa � P � ¿ � ]dx9c|mfUX�dY\e ¯ ³�� ����� � cfe�[ ±`³�� ��� u WZ_�Yw�x�]dS�abY\T UX�6WZ]º{�e�[�c=�fYog2WZ]dx ¬q³ � ��� �^Q�gh_�WZ_�cnW

¯9¬ ¢ ± ¸

� e"WZ_�UX��w�x^]dS�abYoT u W^_�Y=[�cnWZc�Ub��[�Y2{�e�Yo[Äcf� � ¯ µ ± �2¿ � _�Y=[�UbTVYoe��^Ub]fe"]fi�WZ_�Y=w�x�]dS�aXYoT u � u UX�{��RYo[ ¿ � cngh_"w�cfUbx � ¯ µ ± � [�Y2{�e�Y\�&cB[�U��yYox�YoeCW�[�cnWhcBUXe���WZcfe�g\Y�]fikW^_�Y��ZcnT|Y`w�x^]dS�abYoT ¿ Å Y�x�Y\izY\xWZ] � ¯ µ ± � cf�¡c=[�cnWhc=UXe���WZcfe�goY u ]dx � Q��(WHcne�UXe���WZcfe�goY u ]fiDWZ_�Y&w�x�]dS�abY\T ¿
� _�Y���Y\W
	 UX�4[�Y2{�e�Yo[�cn�4WZ_�YH�^Y\W4go]deCWZcfUbe�UXe�m�cnabaIwy]f�^�^UXS�abY9[�cnWZc.Ube��(Whcfe�goYo�4]fi WZ_�Y�w�x^]fS�abY\T ¿

� eB]fQ�x � P �?Y2��cfTVw�abY u 	 Ub��WZ_�Y¡�^Y2W4]ni7cfaXa�wy]d���^UXS�abY �GSCr ��T|cnWZx�Ubg\Yo� cfe�[ ��[�UXT|Y\e��^UX]de�cfa�x^Ubmf_~W
_�cfe�[���Ub[�Y��dY\g\W^]dx^�\�

	 ¢�� � ¯ µ ± � ®~¯
³ � � �
� � µ ±¡³ � � ��� ¸
� �
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� _�Y|�^Q�S���Y\W=]ni�Ube��(Whcfe�goYo� u�� � 	 u Ub��[�Y\{�e�Yo[²cn�`WZ_�YB�^Y2W�]fi6go]de���Ub�(WZYoeCW.Ube��(Whcfe�g\Yo� ¿ ��Q�W`]fi
cfaXa4w�]d�^��UbS�aXY�Ube��(Whcfe�goYo� u ��Y�mdx^]fQ�wÉUbeCWZ] � WZ_�Y�Ube���Whcne�goY\��WZ_�cnWVcnx^YL�^]faX�ncfS�aXY ¿ � ]fx.WZ_�Y � P �
Y2��cfTVw�aXY��4Y�_�c��dY

� ¢�� � ¯ µ ± � ³ � � ��� � � � � � ®O±�³ x^cfe�mdY � ¯ � � ¸

� e � P � u ��Y�x^Y\izY\x=WZ]ÂUbe��(Whcfe�goYo�ºUXe?WZ_�Y�UbeCW^Yox^UX]dx�]fi � cn�º��YoaXas� wy]d��Yo[ÉUbe���Whcne�goY\� ¿ � _�Y\�^Y
cfx�Y`UXe���WZcfe�goY\� � ¯ µ ± � iz]dx���_�Ubgh_qcfaba UXe���WZcfe�g\Yo�HUXelcºe�Y\Ubmd_~S�]dx^_�]O]O[lcfx�]dQ�e�[ � ¯ µ ± � cnab�^]V_�c��dY.c�^]fabQ�W^Ub]de ¿ Å Y&g�cne�gh_�cnxZcfg2WZYox�Ub�\Y&W^_�Y&UbeCWZY\x^UX]dx6]fi � iz]dx � P �8cn�

UbeCW � ¢ � � ¯ µ ± � ³ � � �
� � � � � � ® [�Y\W � ¯ ���¢ v � ¸

� _�Y��^Y\WB]fi�UXabas� wy]f�^Yo[²UXe���WZcfe�g\Yo� u ��_�Ubgh_���Yl[�Y\e�]fW^YlSCr�� u UX�VW^_�YGSy]dQ�e�[�cfx(r1]ni �lu WZ_�c©WBUX�
Ube���Whcne�goY\� � ¯ µ ± � ��_�UXgh_8_�c��dY"UXe�izY�cf��UbS�aXY�Ube��(Whcfe�g\Yo�Lcnx^S�UsWZxZcnx^Ubasr?g\ab]d��Y ¿ � e8WZ_�UX�|gocf�^Y �
	��
� UXeCW � � 	 ¢��1¢�
 ��u cfe�[���Y�_�c �fY

� ¢ � � ¯ µ ± � ³ � � �
� � � � � � ® [�Y2W � ¯ � ¢ v � ¸
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� _�Y���Y\W.]fi�cfaXa [�cnWhclUXe���WZcfe�g\Yo� u 	 u _�cf��WZ]qS�YBg\]deCWhcfUXe�Yo[#Ube?cGe�]dx�T|Y\[#�dY\g\WZ]fx.�^w�cfgoYBW^]qS�Y
cfS�aXY9W^].[�Y2{�e�Y&c.[�UX��WZcfe�goY¡WZ]�UXaba��'w�]d�^Y\[�e�Yo��� ¿ � Y2W�# #�[�Yoe�]fW^YHWZ_�YHe�]dx�T:]feBWZ_�Y9�dYog2WZ]dx4�^w�cfg\Y
go]fe~WZcfUbe�Ube�m 	 ¿ � ]dx�cfeCrLUXe���WZcfe�g\Y ¹ ³ 	:W^_�Y&[�Ub�(Whcfe�goY�WZ]ºUbaXas� wy]d��Yo[�e�Yo�^� u � ��¹O� u Ub��[�Y2{�e�Y\[qcf�

� ��¹O� ¢¤[�Ub��W ��¹�µ � � ¢¾UbeRi ¦ # � ¹ # ® ¹ � � ¹ ³ � ·4¸

� _�YV}OQ�cfeCWZUXW'r � �È¹O� UX��WZ_�YV�^T|cfaXabYo�(W�[�cnWZcGw�Yox(WZQ�x�S�cnW^Ub]de u � ¹ u ]fi6UXe���WZcfe�goY ¹ W^_�cnW&T|cfÁfY\�
�fÊ



WZ_�Y�UXe���WZcfe�g\Y ¹ � � ¹ UXaba��'w�]d�^Y\[ ¿
� e8WZ_�Y � P �Fgocf�^Y u WZ_�Yqe�]dx^T ]fi�W^_�Yl[�c©Whc#UX�B[�Y2{�e�Yo[ UXe1W^Yox^TV�B]ni�WZ_�Yqe�]dx^TV�|Q��^Yo[ UXe

� ��� cfe�[²WZ_�YL]fwyY\xZcnW^]dx�e�]dx�T UXe � ����� � ¿ � _�YGQ��^Q�cfa4[�Y\{�e�UXWZUX]de²Ub�$# ¹ #L¢�TBc»� ¦ # ¯ # µ # ± # ·~¿��Yow�x�Yo�^Y\eCWZUbe�mlcLgh_�cfe�mdYºUbeqWZ_�YV[�cnWhcLSCr � ¹ ¢ � � ¯ µ � ± � u ��Y|gocfeÂY2�Rw�x^Y\�^�&WZ_�Yº[�UX��WZcfe�goY�W^]UbaXas� wy]d��Yo[�e�Yo�^��cn�

� ��¹O� ¢ UXe�i ¦ # � � ¹R� # ® [�Y\W � ¯ � � ¯ � ¢ v ·
¢ UXe�i ¦ T|c©� ¦ # � ¯ # µ # � ± # · ® [�Y2W � ¯ � � ¯ � ¢ v ·
¢ UXe�i ¦ # � ¯ # ® [�Y2W � ¯ � � ¯ � ¢ v · ¸

�9]fW^Y�WZ_�cnW�W^_�Y�[�UX��Whcne�goY�WZ]&UXabas� wy]f�^Yo[�e�Yo��� u � �È¹R� u [�]RY\��e�]fW�[�Y\wyY\e�[B]feºW^_�Y�x^UXmd_CW�_�cfe�[V�^UX[�Y u
± u iz]dx � P � ¿ � eqWZ_�UX�Hgocf�^Y u WZ_�Y.[�Ub�(Whcfe�g\Y.WZ]BUbaba��'w�]d�^Y\[�e�Y\�^�HY\}~Q�cfab�9WZ_�Y�[�Ub��WZcfe�g\Y.]fi�WZ_�Y.T|cnWZx�Us�
¯ WZ]=WZ_�Y���Y\W¡]fi��^UXe�mdQ�abcfx6T|cnWZx�UbgoY\� ¿ � eG]fWZ_�Yox��4]fx^[�� u

� �È¹O� ¢�� � ¯ �2µ

��_�Y\x^Y � � ¯ � UX�6WZ_�Y&[�UX��Whcne�goY�WZ]=W^_�Y&�^Y\W¡]fi��^UXe�mdQ�abcfx6T|cnWZx�Ubg\Yo�6iz]dx�c=�^}~Q�cnx^Y�TBcnW^x^U�� ¯ ¿
�4]de���Ub[�Y\x ¯ e�]feR�'��Ube�mdQ�a­cfx�cne�[�abY\W�W^_�Y&e�]dx�T ]de ¯ SyY

# ¯ # ¢ TBc»����� ��� ® ���/Ub��cne�Y\UbmdY\e~�fYog2WZ]dx�]fi ¯¡ª ¯��¢ TBc»� ¦
	 � ®�	 �DUb��cº�^UXe�mdQ�abcfx4�ncfaXQ�Y�]fi ¯ ·B¸

� e�WZ_�UX��g�cf��Y u WZ_�Y�iz]daXab] ��Ube�m�gh_�cfx^cfg\W^Yox^UX��cnW^Ub]deL]ni � � ¯ � Ub��[�Q�Y�W^] ��ghÁ©cfx(WHcne�[
� ]fQ�e�m � � 
 �

� � ¯ � ¢
t
# ¯�� 	 # ¸

� _�UX�9x�Yo�^Q�aXW9Ub���fcnabUb[Liz]dx¡cfeCrG]dw�Yox^cnWZ]dx�e�]fx^T ]deGWZ_�Y�TBc©WZx^U�� ¯ ¿ � _�Y.w�x�]R]fi�iz]dx¡cfeqcnx^S�UsWZxZcnx�r]dw�Yox^cnWZ]dx�e�]dx^T UX��[�Q�Y�WZ] � cf��W^Ube�Y\a � t � 
 ¿
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� _�Y�Ub[�Yoc ]ni.WZ_�Y�g\]de�[�UsWZUX]de eOQ�T�SyY\x�]ni=cÉ�^}~Q�cfx�YÄT|cnWZx�Us�8Ub��w�x^Y\�^Y\e~W�Ube WZ_�YÄg\a­cf���^Ubg � P �
abUsWZY\xZcnW^Q�x^Y ¿ � _�Ub�Lg\]de�[�UsWZUX]de�e~Q�T�S�YoxLUX�B[�Y2{�e�Y\[3cf��� � ¯ � ¢ # ¯ # # ¯ � 	 #Liz]dx�e�]feR�'��Ube�mdQ�a­cfxT|cnWZx�UbgoY\� u cne�[�� � ¯ � ¢�� UXi/WZ_�Y�T|cnW^x^Us� ¯ Ub����Ube�mdQ�a­cfx ¿

 ��Ube�m&WZ_�Y¡w�x�Y\�OUb]dQ�� gh_�cfxZcfg2WZY\x^Ub�ocnWZUX]deº]fi � � ¯ � u ��Y¡g�cfe|x^Y\��x�UXW^Y�W^_�Ub��g\]de�[�UsWZUb]fe=eOQ�T�SyY\x4cn�

� � ¯ � ¢ # ¯ #���� ¯ � 	 ��� ¢ # ¯ #� � ¯ �
¢ # ¯ #� ��¹O�

iz]dx�c�e�]deO�'�^UXe�mdQ�abcfx�T|cnW^x^Us� u cne�[	� � ¯ � ¢�� iz]dx�c��^UXe�mdQ�abcfxkT|cnWZx�Us� ¿ � _�Yox�Y\iz]dx�Y u WZ_�Y�g\]de�[�UsWZUb]fe
e~Q�T�S�Yox9]fi c|T|cnWZx�Us� ¯ Ub��WZ_�Y`xZcnW^Ub]B]nikWZ_�Y.�^Ub�\Y.]fi ¯ WZ]|WZ_�Y`[�Ub�(Whcfe�g\Y`izx�]dT ¯ WZ]VWZ_�Y.�^Y\WH]fi
�^UXe�mdQ�abcfx6T|cnWZx�Ubg\Yo� ¿

� _�Y�[�Y2{�e�UsWZUb]fel]fi cBg\]de�[�UsWZUX]dele~Q�T�S�Yox¡iz]dx�cVmdYoe�YoxZcna�w�x�]dS�abY\T iz]dabaX]»����WZ_�Ub�¡Ub[�Yoc ¿ � ]dx9c
w�x�]dS�abY\T Ube��(Whcfe�g\Y ¹ u WZ_�Y`go]de�[�UXWZUX]dele~Q�T.SyY\xHUb��WZ_�Y�xZcnW^Ub]V]fi�WZ_�Y.e�]dx�T ]fi ¹ WZ]VWZ_�Y�[�Ub��WZcfe�g\Y
izx^]fT ¹ W^]�WZ_�Y��^Y2W=]fi�UbaXas� wy]d��Yo[ÂUbe���Whcne�goY\� ¿ � e²]fW^_�Yox��4]fx^[�� u WZ_�Y�g\]de�[�UsWZUX]deÄe~Q�T.SyY\x�]fi�WZ_�Y
[�cnWZc=Ube��(Whcfe�g\Y ¹ Ub��[�Y\{�e�Y\[qcf�

�|��¹O� ¢ # ¹ #
� �È¹R�

iz]dx|Ube��(Whcfe�g\Yo�V��_�Yox�Y � ��¹O��
 v cfe�[ �|��¹O� ¢�� iz]dx|Ubaba��'w�]d�^Y\[ÉUbe��(Whcfe�g\Yo� ¿ � _�Yqg\]de�[�UsWZUb]fe
e~Q�T�S�Yox�Ub��c=��g�cfaXYo[Gx^Yog\Ubw�x�]Rgocfa ]fiDWZ_�Y�[�Ub��WZcfe�g\Y&W^]ºUbaba��'w�]d�^Y\[�e�Y\�^� ¿

� _�Y�}OQ�cfeCWZUXW^UbY\�
� � ¯ � cfe�[ �|��¹O� cfx^Y��fYox(r��^UbTVUbabcfx ¿ � e�iÈcfg\W u UbeLWZ_�Y � P ��gocf�^Y u �4Y�_�c��dY
� � ¯ � TBc©���Dt µ # ± ## ¯ #�� ¢ �|��¹O�2¸

� i # ± # � # ¯ # u W^_�Yo��Y�}~Q�cfeCWZUsWZUbY\�Hcnx^Y`W^_�Y.�^cfTVY ¿ � i�# ± # 
 # ¯ # u ��Y�gocfel��g�cfaXY ± WZ]|]dS�WhcnUbe�cfeYo}~Q�Us�ncfabY\e~W¡w�x�]dS�aXYoT �^Q�gh_lWZ_�c©W # ± #¡¢ # ¯ # ¿ � _�UX�9UX[�Y�c u cfe�[�W^_�Y&iÈcfg\W�WZ_�cnW ± Ub��e�]fW¡UbeC�f]daX�fYo[UbeL[�Y\WZY\x^TVUbe�UXe�m.��_�Y2WZ_�Y\x¡W^_�Y�[�cnWZc ¹ UX�6go]de��^Ub�(WZY\e~W¡]dx�e�]fW u ��Q�mdmdY\��W�W^_�cnW ± UX��e�]fW�w�cfx�W�]fiDWZ_�Y[�cnWZcViz]dx¡c � P � ¿ � i���Y�[�Y2{�e�Y�WZ_�Y�[�cnWZc|]fi�c � P � w�x^]fS�abY\T cf� ¹ ¢ ¯ u W^_�Y.g\a­cf���^Ubg&g\]de�[�UsWZUb]fe
� �



e~Q�T�S�Yox�]fi�c=TBcnW^x^U���UX��UbeLiÈcfg\W�W^_�Y&go]de�[�UXWZUX]deLe~Q�T�S�Yox�]fiDWZ_�Y&w�x�]dS�aXYoT ¿

� J�� J�� � �/0���� ��0 %(�E!#�4��$&% ��%���� )
��+½,.�/�8�«��� ���¡	

� _�YBiz]fabab] ��UXe�m�x^Yo��Q�aXW^��UbaXabQ��(WZx^cnWZY�W^_�cnW � � ¯ � UX�.Á~e�] ��e?WZ]�Sy]fQ�e�[?WZ_�YB�^]fabQ�W^Ub]deÂWZ]lW^_�Y � P �cfe�[�WZ_�Y���Ub�\Y�]fikgh_�cne�mdYo�¡Ube�W^_�Y&�^]daXQ�WZUX]deL[�Q�Y&WZ]ºgh_�cne�mdYo�¡UbeLW^_�Y&[�cnWhc ¿

� �)� � ��% � ����� 
 ��� � 	 �����
	��
� � ������� ¹ ¢ � ¯ µ ± � ��������������� � ¬ ��� �� ��!� �"�$# �%	 �"� � � �� ��!���&� ����'
¯9¬ ¢ ±"(*)  ����

+ ( t � # ¯ # # ¯ � 	 #�¢ � � ¯ � (
, ( # ¬ # � -%./-02143�5 ¢ � � ¯ � -%./-- 3 - (
6 (�7 � ¬�8 	�� �� ��!� �"�$# �%	 �"� ��� �� �� 
�� 	 �9# 	 ���;:
���&� ����' ¯9¬ ¢ ±<8 � �� ����

# ¬|°?¬�8 ## ¬ #
� � � ¯ � # ±4°²±<8 ## ± #

¸

= (�7 � ¬�8 	�� �� ��!� �"�$# �%	 �"� ��� �� �� 
�� 	 �9# 	 ���;:
���&� ����' ¯>8 ¬ ¢ ± � �� ����
# ¬�°#¬�8 ## ¬ 8 #

� � � ¯ � # ¯ °?¯?8 ## ¯ #
¸

� _�Yo��Y�cfx�Yºgoa­cn�^�^UXgºx^Yo��Q�aXW^�`UXe"WZ_�YVe~Q�T|Y\x^UXg�cfa�aXUbe�Yocfx�cfaXmdYoS�x^cLabUXW^Yox^cnWZQ�x�Y ¿ ��x^]O]fiz�&]fi4W^_�Yo��Y
x^Y\�^Q�asWZ�&g�cne#S�Yºiz]fQ�e�[ u iz]dx�Y2��cfTVw�aXY u Ube � t 2 
�u �4_�cnw�WZY\x 2 ¿ Å Y|gocfe�x^Y2� Y2�Rw�x�Yo�^��WZ_�Yºw�x�Y\�OUb]fQ��
x^Y\�^Q�asWZ��Q���Ube�m �|��¹O� �^UXe�goY�� � ¯ � � �|��¹O�«¿

PR]dTVY�]dS���Yox��ncnW^Ub]de��¡]feGW^_�Yo��Y�x�Yo��Q�aXW^��iz]fabab] �&�

@ � _�Y9go]de�[�UXW^Ub]deVe~Q�T�S�Yox4�^cnWZUX��{�Y\� �|��¹O� � t ¿ 
9��W^_�Y9w�x^]dS�aXYoT UXe���WZcfe�goYHcfw�w�x�]Ccfgh_�Y\�4WZ_�Y
��Y\W¡]fi�Ubaba��'w�]d�^Y\[�Ube���Whcne�goY\� u WZ_�Y&g\]de�[�UsWZUb]feLeOQ�T�SyY\x�[�UX�fYox^mfYo��WZ] � � ¿

� �



@ � _�Y&e�]fx^T ]fi�cfeCrL��]dabQ�W^Ub]deLW^] � P �1Ub��S�]dQ�e�[�Y\[�SCrLW^_�Y&go]de�[�UXWZUX]deLe~Q�T�S�Yox ¿
@ � _�Y=abcf��WHW'�4]�x^Y\�^Q�asWZ����_�] �-WZ_�cnW�WZ_�Y=x^YoabcnWZUs�dY�gh_�cfe�mdYºUbeqW^_�Y=�^]fabQ�W^Ub]deqUX��S�]dQ�e�[�Y\[ÂS~r
W^_�Y&go]de�[�UXWZUX]deLe~Q�T�S�Yox�WZUXT|Y\�6WZ_�Y&x�Yoa­c©WZUX�fY�gh_�cfe�mfY�UXeLWZ_�Y&[�cnWZc ¿

@ � _�Y|x^Y\a­cnW^UX�dYVgh_�cfe�mdYo��UXe�W^_�YB��]dabQRWZUb]feÄUXe#UXW^YoTV� Ê cfe�[ �qcfx�Y|[�Y2{�e�Y\[²[�U��yYox�YoeCWZasr ¿ � e
UsWZYoT Ê UXW�UX�4WZ_�Y�x�YoabcnWZUs�dY�gh_�cne�mdY���UXW^_�x^Yo��wyY\g\W�WZ]=W^_�Y�]dx^UXmdUbe�cfay��]dabQRWZUb]fe u ��_�UbabYHUbeLUXW^YoT
�ºUXW�UX�6��UXW^_Gx�Yo��wyY\g\W¡WZ]=WZ_�Y&w�Yox(WZQ�x�SyY\[���]dabQ�W^Ub]de ¿

@ 

�^UXT|UXa­cfx x^Y\�^Q�asW�Y2�RUb�(WZ��iz]dx�c=�^UXT�Q�aXWZcfe�Y\]dQ���gh_�cfe�mdY&Ube�Sy]nWZ_ ¯ cfe�[ ± ¿
@ 
9aba ]fiDWZ_�Yo�^Y�x^Y\�^Q�asWZ�¡cfx�Y��fcnabUb[�iz]fx�Ubaba��'w�]d�^Y\[�Ube���Whcne�goY\� u ��_�Yox�Y�� � ¯ � ¢ �|��¹O� ¢ � ¿

�¡C�� �?����!�"���"��@� $%��& 'B�)�+* ���@�%���

� _�Y�{�x���W�cfe�cfaXrO�^UX��]fi�WZ_�Y=[�Ub�(Whcfe�g\Y.WZ]LUXaba��'w�]d�^Y\[�e�Yo���Hiz]dx9go]deC�dY«��]dw�W^UbTVUb��c©WZUb]feG�4cf��[�]de�Y=S~r
��Yoe�Y\mCcfx.UXe�� � � 
 ¿ � eÄWZ_�Ub�`��]dx�Á u _�YB]dSRWhcfUXe�Yo[ÄSy]dQ�e�[��`iz]fx�W^_�YBe�]fx^TV�`]fi6�^]daXQ�WZUX]de��`cfe�[Äiz]fx
�^Y\e��^UsWZUs�RUsW'rÉWZ]?[�c©WhcÄw�Yox(WZQ�x�S�cnW^Ub]de8UXe1W^Yox^TV�B]ni�WZ_�Yl[�Ub�(Whcfe�g\Y�W^]?UbaXas�'w�]d��Yo[�e�Y\�^� u iz]dxBg\]deC�dY«�
]dw�W^UbTVUb�ocnWZUX]deqw�x�]dS�abY\T|�&UXeÄg\]de�Ubgºiz]dx�T ¿ � ]fx���UbTVw�abUXgoUsW'r u ��YBw�x�Yo��YoeCW�WZ_�Y|[�Y2{�e�UsWZUb]feÄ]fi4go]deO�
[�UsWZUb]fe"eOQ�T�SyY\x�iz]dx�{�e�UXW^Y=[�UbTVYoe��^Ub]fe�cfa ���Fw�x^]dS�abYoTV�&UbeÂgo]fe�Ubg�iz]dx�T ¿ Å YVcfab��]�x^Yo�(WZx�Ubg\W�]dQ�x
Y2�Rw�]d�^UsWZUX]deLWZ]=WZ_�Y&gocf�^Y&]fi�go]de��^Ub�(WZY\e~W9[�cnWZc=Ube��(Whcfe�g\Yo� ¿

� J � J�� !?����%�@ @7�4�65��7����
9��%(+F%(;7����%(���

� _�Y�w�x^]fS�abY\T Ub���(WhcnW^Yo[�cf�o�

�������2�
� ��¢ TVUbe ¨ ª ¬� ¿ W ¿ ±4°²¯¡¬q³ �6´�µ

¬"³ �4¶9µ
� � ¿ t �

�32



��_�Y\x^Y �4¶ � � ��� cfe�[ �6´ � � ��� cfx^YVgoaX]d�^Y\[#g\]deC�dY2�?go]de�Yo� ¿ � _�Y\�^Y�g\]de�Y\�=cfx^YVgo]fe��^UX[�Yox�Yo[
{��RYo[ ¿ � _�Yº[�cnWhcL]fi�W^_�Yºw�x^]dS�abYoT�Ub�HW^_�Y=WZQ�w�abY�iz]dx�T|Y\["S~rlWZ_�YºT|cnWZx�Us� ¯ ³ � ���
� � cfe�[ÂWZ_�Y�dY\g\W^]dx^� ±H³ � � � cfe�[ ¨�³ � � � ¿ Å Y�x�Y\izY\x�W^]Vcº[�cnWhc=Ube���Whcne�goY�cf� ¹ ¢ � ¯ µ ± µ ¨ �«¿

Å YGx^Y2izYoxºWZ]�w�x^]fS�abY\T � � ¿ t � cf� �������2� iz]dxºgo]de�Ubg�w�x^UXTBcna ¿ � _�YG�^Q�S���gox�Ubw�W ¹ Ub�ºQ���Yo[1W^]
YoTVw�_�cn�^Ub�\Y�WZ_�Y&[�Y\wyY\e�[�Yoe�g\rG]fiDWZ_�UX��w�x^]dS�abYoT:]de�WZ_�Y&[�cnWZc ¿

��x^]dS�aXYoT �È�`�D�2� Ub�&c��dY\x�rÂmdY\e�Yox^cfa�T|]O[�Y\a u ��_�UXgh_ÄUXe�goaXQ�[�Yo�&cn����wyY\goUbcfa�g�cf��Yo��abUXe�Y�cfxHw�x^]n�
mdx^cfT|TVUbe�m � � � � cfe�[ ��YoTVUb[�Y2{�e�UXW^Y�w�x^]dmdx^cfTVT|UXe�m � P � � � u cfTV]de�mÄ]fWZ_�Y\x^� ¿ � _�Yqgh_�]fUbgoY�]fi
go]fe�Yo� �4¶ cfe�[ �6´ [�Y\WZY\x^TVUbe�Y\��WZ_�Y&�^w�Yog\UX{�g�W'rOw�Y`]fi�w�x�]dS�abY\T �È�`�D�2� TV]O[�YoaX� ¿ � ]dx�Y«��cnT|w�aXYf�

t ¿ 
9e � �Éw�x^]fS�abY\T:UXeL��Whcne�[�cfx�[�iz]fx^TFg�cfe�S�Y�]dS�WZcfUbe�Y\[LSCr��^Y2W^W^Ube�m �6´ ¢ ¦ v · cfe�[ �4¶ ¢
� � � � ¿

� ¿ 
9eqP � �1w�x^]dS�abYoT Ub��]dS�WZcfUbe�Y\[�S~r���Y\W�WZUbe�m �6´ ¢ ¦ v · cfe�[ �4¶ ¢�� �� u ��_�UXgh_�UX��WZ_�Y&�^Y2W]fi���rOTVT|Y2WZx�Ubg�w�]d�^UsWZUX�fY��^Y\T|U��'[�Y2{�e�UXW^Y ��� �ÂTBc©WZx^UXgoY\� ¿

� _�Y�e�]dx�T|� # � # ¶ cfe�[ # � # ´ cfx�Y�[�Y\{�e�Yo[�]de � � � cfe�[ � � � x�Yo��wyY\g\WZUs�dY\aXr ¿ 
 cn�^Yo[�]de�W^_�Yo��Y
e�]dx�T|�6��Y&[�Y\{�e�Y�WZ_�Y&e�]dx�T ]fi/W^_�Y&[�cnWhc=cn� # ¹ #6¢¾T|c©� ¦ # ¯ # µ # ± # ´ µ # ¨ # ¶�� · u ��_�Yox^Y # ¯ #HUX�WZ_�Y`cnw�w�x^]fw�x^UbcnWZY�]dw�Yox^cnWZ]fx�e�]dx^TG�

# ¯ #�¢ T|c©� # ¯9¬ # ´� ¿ W ¿ # ¬ # ¶ � t µ
cfe�[	# � # ¶�� Ub�6WZ_�Y�g\]dx^x�Yo��wy]de�[�Ube�mVe�]dx�T ]de�WZ_�Y���w�cfg\Y`]fi�abUXe�Y�cnx4izQ�e�g2WZUb]fe�cfab�\�

# ¨ # ¶ � ¢ T|c©� ¨ ª ¬� ¿ W ¿ # ¬ # ¶ � t ¸
� ]dx`W^_�Y�x�YoT|cfUbe�[�Yox.]ni¡W^_�YB��]dx^Á u ��YL[�x^]dw?W^_�Y���Q�S��^g\x^UXw�WZ� $ cfe�[	� ]de?WZ_�Y�e�]dx�T|� ¿ � _�Y
e�]dx�T �4Y�x�Y\izY\x4WZ]���UbabaIS�YHg\abY�cnx�izx^]fT WZ_�Y�g\]deCWZY«�RW ¿ Å Y9��WZUXabaI[�U ��Y\x^YoeCW^U­cnW^Y¡W^_�Y�]dx�UbmdUXe�cfa�e�]fx^TV�
izx^]fT:WZ_�Y�[�Q�cfa7e�]dx�T|��Q��^Ube�mVW^_�Y&�^Q�S���gox�Ubw�W�� ¿

� �



� _�Y�w�x^UXTBcfa�izY�cf��UbS�aXY�x^Y\mdUb]fe u iz]dx6W^_�Y&[�cnWhc=UXe���WZcfe�goY ¹ u Ub��[�Yoe�]fW^Yo[GSCr

$ � ¢ ¦ ¬l³ � � � ®O±�°?¯9¬"³ �6´�µ ¬q³ �4¶¡·�¸

� _�Y�w�x^]dS�abYoT:Ube�go]fe�Ubg�iz]dx�T _�cf�¡c=go]fx^x^Y\�^w�]de�[�UXe�mº[�Q�cfa7w�x^]dS�aXYoTG�

�È���=�2�
� � ¢ T|c©� °9± ª �� ¿ W ¿ ¯ ª � � ¨�³ �

�¶
� ³ �

�´ ¸
� � ¿ � �

À Y\x^Y u � �¶ cfe�[ � �´ [�Y\e�]fW^YVW^_�Y � w�]d�^UsWZUX�fY � [�Q�cna�go]de�Y\�`]ni �4¶ cfe �6´ x�Yo�^w�Yog2WZUs�dYoasr ¿ � _�Y
[�Q�cna7go]de�Y � � u iz]dx�c=go]fe~�fY2��go]fe�Y � ³ � ��� u Ub��[�Y\{�e�Y\[lSCr

� � ¢�� � ³ � � � ®C¬�ª � � v iz]dx�cfaXa ¬q³ � � ¸

� _�Y�[�Q�cfa izYocf�^UXS�abY�x�YomdUX]de u iz]fx6WZ_�Y&[�cnWZc=Ube��(Whcfe�g\Y ¹ u Ub��[�Yoe�]fWZY\[�SCr

� � ¢�� � ³ � � � ®O¯¡ª � � ¨9³ �
�¶ µ � ³ �

�´ � ¸

�4]de���Ub[�Y\x=e�] �:W^_�Y�Y2��cfTVw�aXYB��UXW^_?go]de�Yo� �4¶ ¢ ¦ v · cfe�[ �6´ ¢ � ��� ¿ Å UXW^_?WZ_�UX�.go]fe�Y
�^Y\abY\g\WZUX]deL�4Y�]dS�WZcfUbe�W^_�Y�iz]dabaX] ��Ube�m�w�x^UbT|cfa�cfe�[G[�Q�cfa7w�cnUbx6]fi�w�x�]dS�abY\T|�\�

� �4¢ TVUbe ¨ ª ¬ ¢¤TVUbe ¨ ª v ¢ v µ
� ¿ W ¿ ±4°²¯¡¬q³ � � � � ¿ W ¿ ±4°²¯ v ³ � � �

¬q³?¦ v ·

�  



cfe�[
� � ¢ TBc»� °H± ª � ¢¤T|c©� °9± ª v ¢ v ¸

� ¿ W ¿ ¯ ª � � ¨�³ � ��� � ¿ W ¿ ¯ ª v � ¨�³ � ���� ³#¦ v ·PRUXe�goY ±�³ � ��� cfe�[ ¨�³�� ��� SCrLWZ_�Y�[�Y\{�e�UXW^Ub]deG]fi�W^_�Y�w�x^]dS�abYoT u WZ_�Yo�^Y�w�x�]dS�abY\T|�¡cfx�Y�izYocf�^UXS�abYiz]dx¡cfaXa [�cnWZc ¹ ³ 	 ¿ � eGW^_�Ub��W^x^UX�OUbcfa g�cn�^Y 	 ¢ � cfe�[ � ��¹O� ¢�� iz]fx¡Y2�dY\x�rGUbe��(Whcfe�goY u ��Y���UXaba
Y2�Rg\abQ�[�Y�Ube�W^_�Y&x^Y\TBcfUXe�[�Y\x�]fi�W^_�Ub�6��]dx�Á�WZ_�UX�6WZx^Us�OU­cfayg�cf��Y ¿

� J � J � A~�����f
.� 0��/$ %(��0O������@7�D0�����$Æ$&%(0~������@7� ��� %(�����f
.� 0��/$&���/0�0

� ]dx�go]fe�Ubg����½w�x^]dS�aXYoTV� u W^_�Y&�^Y2W9]ni�g\]de��^UX��W^YoeCWHUXe���WZcfe�g\Yo� u ��u UX�¡[�Y\{�e�Y\[lSCr

� ¢ ¦ ¹ ³ 	 ® �������2� cne�[ �È���=�2� cfx�Y�izY�cf��UbS�aXY ·¢ ¦ ¹ ³ 	 ® $ � �¢��Bcfe�[ � � �¢�� ·�¸

� e1W^_�Ub�V�^Y2W^W^Ube�m u WZ_�Y�UbaXas�'w�]d��Yo[²Ube���Whcne�goY\��cfx�Y u cfmdcfUbe u WZ_�Y�S�]dQ�e�[�cfx�r ]fi9WZ_�YGgo]de��^Ub�(WZY\e~WBUbeR�
��WZcfe�g\Yo� u WZ_�c©W4UX� u � ¢ 
 � ¿ � ]fx�c�go]de��^Ub�(WZY\e~W4Ube��(Whcfe�goY u ¹ ³ ��u WZ_�Y9[�Ub�(Whcfe�goY�WZ].UXaba��'w�]d�^Y\[�e�Yo��� u
� ��¹O� u Ub��UXW^��[�Ub�(Whcfe�goY�WZ]=WZ_�Y�S�]dQ�e�[�cfx�r�]fi � ¿ � eG]fWZ_�Y\x6�4]fx^[�� u

� �È¹R� ¢ Ube�i ¦ # � ¹ # ® $ � ��� � ¢��|]fx � � ��� � ¢�� · ¸

� i���Y&Q��^Y&WZ_�Y�[�Y\{�e�UsWZUX]de��
� 	 ¢ ¦ ¹ ³ 	 ® $ � ¢�� ·

cfe�[
�

�
¢ ¦ ¹ ³ 	 ® � � ¢�� · µ

Êdv



WZ_�Yoe � ��¹O� SyY\go]dTVYo�
� ��¹O� ¢¾UXe�i ¦ # � ¹ # ® $ � ��� � ¢��|]dx � � ��� � ¢�� ·

¢¾UXe�i ¦ # � ¹ # ® ¹ � � ¹ ³ � 	�� � �
·

¢¾TVUbe ¦ UXe�i ¦ # � ¹ # ® ¹ � � ¹ ³ � 	 ·4µ Ube�i ¦ # � ¹ # ® ¹ � � ¹ ³ � �
·?·

¢¾TVUbe ¦ UXe�i ¦ # � ¹ # ® $ � ��� � ¢�� · µ Ube�i ¦ # � ¹ # ® � � ��� � ¢�� ·?·~¸

� _�Ub��TVY�cfe���W^_�cnW � ��¹O� UX��W^_�Y��^UX�oY�]fi�WZ_�Y��^T|cfaXabYo�(W�[�cnWZc�w�Yox(WZQ�x�S�cnW^Ub]de � ¹ WZ_�cnW�TBcnÁfYo��WZ_�Y
w�x�UbT|cfa�w�x�]dS�aXYoT �È�`�D�

���
�\� Ube�izYocf�^UXS�abY6]fxkWZ_�Y�[�Q�cna�w�x^]dS�abYoT ��� �º�

���
�2� UXe�izY�cf��UbS�aXY ¿ � _�Yox�Y\iz]dx�Y

WZ_�Y�gh_�cfxZcfg2WZY\x^Ub�ocnWZUX]deL]fi�� ��¹O� iz]dx�g\]de�Ubg����§[�Yow�Yoe�[��9]deL��_�c©W9UX��[�Y\{�e�Yo[lcf�6WZ_�Y&w�x�UbT|cfa cne�[
[�Q�cna7[�Ub�(Whcfe�g\Yo��WZ]ºUXe�izY�cf��UbS�UXabUsW'r ¿ � _�Yo�^Y�[�UX��Whcne�goY\�9cnx^Y&[�Y\{�e�Yo[�S~r

��� ��¹O� ¢¤UbeRi ¦ # � ¹ # ® $ � ��� � ¢�� ·

cfe�[
��� ��¹O� ¢¤UXe�i ¦ # � ¹ # ® � � ��� � ¢�� · ¸

� _�Y\e u iz]dx�c=go]de���Ub�(WZYoeCW9Ube��(Whcfe�goY u ¹ ³ ��u WZ_�Y&[�UX��WZcfe�goY�W^]VUXaba��'w�]d�^Y\[�e�Yo����Ub�

� ��¹O� ¢¤TVUbe ¦ ��� ��¹O�2µ ��� ��¹O�h·�¸

� J � J�� !?����$&% ��%��4�*)
��+½,.�/�

� _�Y|go]de�[�UXWZUX]de�eOQ�T�SyY\x u �|��¹O� u Ub��[�Y2{�e�Yo[Écn�`WZ_�Y|iz]daXab] ��Ube�mL��g�cfaXY2� UbeC�ncfx^UbcfeCW � SCr#c�wy]d��UXW^UX�dY
�^gocfa­cnx � x^Y\goUXw�x^]Og�cfa�]fi�W^_�Y&[�Ub�(Whcfe�goY�WZ]ºUbaXas� wy]d��Yo[�e�Yo�^�\�

�|��¹O� ¢ # ¹ #
� �È¹R�

Ê t



iz]dx � ��¹O� 
 v cfe�[ �B�È¹R� ¢ � UXi � ��¹O� ¢ v ¿ � _�Ub��[�Y\{�e�UXW^Ub]deÂUbTVw�aXUbYo�9WZ_�cnW u cn��W^_�Y|w�x^]dS�aXYoT
Ube���Whcne�goY&Ub��g\ab]d��Yox�WZ]ºS�YoUXe�mºUbaba��'w�]d�^Y\[ u WZ_�Y&go]fe�[�UXW^Ub]deLe~Q�T.SyY\x9cnw�w�x^]dcfgh_�Yo�¡UbeR{�e�UXW'r ¿

� W6UX�4Y�cn��rVWZ]���_�] �¾W^_�cnW���_�Yoe �4¶ �¢ ¦ v · ]dx �6´ �¢ � ��� u WZ_�YHUbe��(Whcfe�g\Y � ¯ µ ± µ ¨ � ¢ � v µ v µ v �
Ub��UXaba��'w�]d�^Y\[ ¿ � _�UX��iÈcfg\W�UX��Q��^Y\[�WZ]ºS�]dQ�e�[ � ��¹O� iz]dx�cne~r�UXe���WZcfe�g\Y ¹ SCr

� ��¹O� ¢¤UbeRi ¦ # � ¹ # ® ¹ � � ¹ ³ � · � # ¹ # ¸

� _�Y�cnSy] �dY�UXT|w�abUbY\�7WZ_�cnW �B�È¹O� � t ¿ 
H��Ube`W^_�Y � P �Âg�cf��Y u W^_�Y6go]fe�[�UXW^Ub]de`e~Q�T�S�YoxkaXUbYo��SyY2W'�4Y\Yoet�cfe�[ � � u SyY\Ube�mºabcfx^mdY\x4iz]dx�[�c©WhcºUbe��(Whcfe�g\Yo��WZ_�cnW¡cfx^Y&g\ab]d��Yox6WZ]VS�YoUbe�m=Ubaba��'w�]d�^Y\[ ¿

�¡C�� 67���8����� � �������	�{"�� 9:�@��"#9 ���

� e�WZ_�Ub�4��Yog2WZUb]fe u ��Y�x^Y2�OUbY\�¤x^Y\goY\e~W6x^Yo��Y�cfx�gh_�]de �B�È¹O� iz]dx4c.go]de�UbgHg\]deC�dY«�L]dw�W^UbTVUb�ocnWZUX]deºw�x^]dSO�
abY\T ¿ Å Y��(WhcnW^YHWZ_�Y�x�Yo��Q�aXW^�6iz]dx4WZ_�Y�g�cf��Y�]fiDgo]de���Ub�(WZYoeCW�UXe���WZcfe�goY\��cfe�[L{�e�UsWZY�[�UbTVYoe���Ub]de�cna ���
w�x�]dS�abY\T|� ¿

� _�Yo��Y.x�Yo�^Q�aXWZ�¡cfx�Y�g�cnW^Yomd]fx^Ub�\Yo[GUbeCWZ]�W^_�x^Y\Y.cnx^Y�cn�o�

t ¿ ��Yo��Q�aXW^����_�Yox^Y �|��¹O� w�x^] �OUb[�Yo��Ube�iz]fx^T|cnWZUX]deB]deGmdY\]dT|Y2WZx�Ubg�w�x�]dw�Yox�W^UbY\�¡]ni �È�`�D�2�2¿

� ¿ ��Yo��Q�aXW^�VW^_�cnWVSy]fQ�e�[1W^_�YGgo]dTVw�abY«�RUXW'r²]fi�cfabmf]dx^UsWZ_�TV�.iz]dxº�^]faX�OUbe�m �È�`�D�o� UXe W^Yox^TV�º]fi
�|��¹O�2¿

Ê ¿ ��Yo��Q�aXW^�HWZ_�c©W�gh_�cfx^cfg\W^Yox^UX�oY.W^_�Y=[�UX��Whcne�goY.W^]�UbaXas� wy]d��Yo[�e�Yo�^�Hcf�HW^_�Y=�^]daXQ�WZUX]de�W^]�cfeq]dwRWZUs�
TVUb�ocnWZUX]de�w�x�]dS�abY\T ¿ � _�Yo��Y.x^Y\�^Q�asWZ�¡cfx�Y�WZ_�Y&UbTVw�Y\WZQ��6iz]dx�go]dTVw�Q�W^Ube�m �|��¹O�«¿
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 �^UXT|w�aXY�cfx^mfQ�T|Y\eCW W^_�cnW�UbaXabQ��(WZxZc©WZYo��WZ_�cnW WZ_�Y¡g\]de�[�UsWZUX]deºeOQ�T�SyY\x�UX��x^YoabcnWZY\[VW^]�W^_�Y¡mdYo]dTVY\W^x�r
]fiDWZ_�Y&w�x�]dS�aXYoT UX��WZ_�Y�iz]daXab] ��Ube�m��

Å Y&Á~e�] �3W^_�cnW¡cfe�UXabas� wy]f�^Yo[BUbe��(Whcfe�g\Y�_�cf�¡cfe�UbeRizY�cf��UbS�aXYHw�x�UbT|cfa�w�x�]dS�aXYoT u [�Q�cna w�x^]fS�abY\T u
]dx6S�]fW^_ ¿ � _�Y\x^Y\iz]fx^Y u cneLUbe��(Whcfe�g\YH��UXW^_�c�a­cfx�mdYHg\]de�[�UsWZUX]deBe~Q�T�S�Yox6��UXaba�_�c��dY�Y\UXWZ_�Yox�c�w�x�UbT|cfa
izY�cn�^UbS�abY4x�YomdUX]de u ]dxkcH[�Q�cfaRizYocf�^UXS�abY�x^Y\mdUb]de�cfSy]fQ�W�W^]�[�Ub�^cfw�w�Y�cfx ¿ 
6W�aXY�cf�(Wk]de�Y6]fi�WZ_�Yo�^Y6izYocf�^UXS�abY
x^Y\mdUb]fe���UX� ��WZ_�UXe �.]dx ����TBcfaXa � ¿ ��eBWZ_�YH]fW^_�Yox�_�cfe�[ u c.g\]de�[�UsWZUb]fe|e~Q�T�S�Yox�goaX]d�^Y¡WZ].]fe�YHTVY�cfe��
��YL_�c��dY�w�x�UbT|cfa cfe�[²[�Q�cfa�izYocf�^UXS�abYVx^Y\mdUb]de��`WZ_�cnW=[�]qe�]fW=[�UX�Zcfw�w�Y�cnx.Y�cn�^Ubasr ¿ Å Y�gocfe?WZ_�Ube�Á
]fi WZ_�Y\�^YVx^Y\mdUb]de���cf� �(iÈcnW �L]dx ��a­cnx^mdY � ¿ � _�UX��UbeCWZQ�UsWZUs�dY=x^Y\a­cnW^Ub]de��^_�UXwqSyY2W'�4Y\Yoe?mfYo]dTVY\W^x�r"cne�[
go]fe�[�UXW^Ub]deLe~Q�T.SyY\x¡UX�6iz]dx^T|cfaXUb�oY\[�UbeL�ncfx�Ub]dQ��6W^_�Yo]fx^Y\W^Ubgocfa x^Y\�^Q�asWZ� ¿

� e�� � � 
 u ��Yoe�YomCcfx�w�x^] �dY\��W^_�cnW�W^_�Y�go]de�[�UXW^Ub]de�e~Q�T.SyY\x�Ub�6x�Yoa­c©WZYo[�W^]=WZ_�Y���Ub�oY�]ni���]dabQRWZUb]fe�� u
WZ_�Y���Ub�oYG]fiH]dw�WZUXTBcna4�^]fabQ�W^Ub]de�� u cne�[1W^_�Y���Yoe���UXW^UX�OUXW'r²]ni��^]fabQ�W^Ub]de��=W^]Äw�Yox(WZQ�x�S�cnWZUX]de��ºUbeÉWZ_�Y
[�cnWZc ¿ � _�UX�¡x�Yo��Q�aXW u ��_�Ubgh_�Ub� � _�Y\]dx^Y\T*t ¿ t�UXe�� � ��
 u UX�
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�
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6 ( ° # ± # # ¨ # ���� ��¹O� � � ��¢3� � � # ± # # ¨ # ���� �È¹R� ¸

= ( )  �� ��
��%	�' ��� � �"�$# �9	 �"� � � � 	�� � � � ��' 
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��%	�' ����� � 	 �È�`�D�o� �

# ¬
� # � # ± #��� �È¹O�

# ¨ # ���� �È¹R� ¸

� _�Ub��WZ_�Y\]dx^Y\T½�(WhcnW^Yo��W^_�cnW�iz]fxkc9��YoaXas�'w�]d��Yo[.w�x^]dS�aXYoT u W^_�Yox�Y6Y2�RUb�(WZ��c¡izY�cf��UbS�aXY�w�]dUbeCW ¬ �^Q�gh_WZ_�cnW # ¬ # � �B�È¹R�«¿ j�]fx^Yo] �fYox u WZ_�cnW�iz]dx�cfeCr�]dw�W^UbT|cfak�^]fabQ�W^Ub]de ¬
� u �4Y|_�c��dY # ¬

� # � �B�È¹R� �

cfe�[ ® ¨ ª ¬
�
® � # ¹ # �B�È¹O�2¿ � _�Y=��Yogo]fe�[Âwy]dUXeCW��^_�]»���&_�] �§WZ_�Y.go]de�[�UXWZUX]deqe~Q�T�S�YoxHSy]dQ�e�[���WZ_�Y

gh_�cfe�mdY&UbeLizY�cf��UbS�aXY��^]daXQ�WZUX]de��6Q�e�[�Yox9c=wyY\x�W^Q�x^S�c©WZUb]feG]ni�W^_�Y&[�cnWhc ± ¿
� _�YBiz]daXab] ��Ube�mLx^Yo��Q�aXW`mdUs�dYo�.c�mdY\]dTVY\WZx�Ubgº[�Y\�^gox�Ubw�W^Ub]deÄ]fi�_�] � W^_�Y|izYocf�^UXS�abYºx�YomdUX]de $ � UX�

x^Y\a­cnW^Yo[#W^]lWZ_�Y�go]de�[�UXW^Ub]deÄeOQ�T�SyY\x ¿�� ]dx�WZ_�UX�.x^Y\�^Q�asW�Yocfgh_É]fi�WZ_�YBgo]de�Y\� �4¶ cne�[ �6´ e�YoY\[��
WZ]�S�YºcGx�YomdQ�a­cfx�g\]de�Y u U ¿ Y ¿ cLgoaX]d�^Y\[Äg\]deC�dY2��w�]dUXe~W^Yo[Âgo]fe�Y=��UXWZ_�cLe�]deO�'YoTVw�W'r"UXeCWZYox�Ub]dx ¿L� 

w�]dUbeCWZY\[Égo]de�YLUX�=c"go]de�Y�WZ_�cnWº[�]RY\�=e�]fWºgo]fe~WZcfUbeÉc"aXUbe�Y ¿ � � _�Y�x^Yo��Q�aXWºS�YoaX] � cnab�^]"Q��^Yo�ºWZ_�Y
TVY�cf��Q�x^Y�]ni�WZ_�Y�TVUbe�UbT�Q�T:��Ub[�W^_"]fi cBgo]fe�Y ¿ � ]dxHcBe�]deR� YoTVw�W'r�go]deC�dY«�"g\]de�Y � �¢ ¦ v · u WZ_�YTVUbe�UXT�Q�T ��Ub[�W^_�]ni�g\]de�Y � Ub��[�Y2{�e�Y\[lSCr

� 	 ¢¾�^Q�w
�¥�� 	 � ���¬ µh�`� ¢¾�^Q�w

�¥�� 	
[�Ub��W ���¬ µ x^Y\a 
 �`�# �¬ #

µ � � ¿ Ê �

��_�Y\x^Y
� ���¬ µZ�.� ¢

[�Ub��W ���¬ µ x�Yoa 
 �`�# �¬ #Ub�6W^_�Y&[�Ub�(Whcfe�goY�izx^]dTFWZ_�Y&w�]dUbeCW �¬ WZ]=WZ_�Y&x�Yoa­c©WZUX�fY�Sy]fQ�e�[�cfx(rL]fi �V¿

� * #'� �)# � ! � + =�� � # 
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�|��¹O�
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�B�È¹O�&¸
� _�Y\]dx^Y\T � go]fx^x^Y\�^w�]de�[���WZ]=w�cfx(W � �RU � ]fi � _�Yo]dx�YoT t �`Ube � t � 
 ¿ � _�Y�x�Yo��Q�aXW4��Whc©WZYo��WZ_�cnW u iz]dx4c
��Yoaba��'w�]d�^Y\[Bw�x�]dS�aXYoT u ��YHgocfe�{�e�[Lc&izY�cf��UbS�aXY9S�cfaba�WZ_�cnW6UX��e�]nW4iÈcfx�izx^]dT W^_�YH]dx�UbmdUXeBcne�[B��_�]d��Y
xZcn[�UbQ���UX��Sy]fQ�e�[�Y\[�izx^]fT S�Yoab] � ¿

� J���J � !?��+F
��(� �H%'�f�Æ� ������� ���I% ����+F0

À Y\x^Y\UbeB��Y�x^Y2�RUXY\� WZ_�Yo]dx�Y\WZUXg�cfa�x^Y\�^Q�asWZ�6g\]de�g\Yox^e�Ube�m.W^_�Y�g\]dT|w�abY2�RUsW'r|]niDcfabmd]fx^UXW^_�TV�kiz]dx4��]daX�OUbe�m
�������2�«¿ 
HaXa�]fi�W^_�Y�x^Y\�^Q�asWZ��w�x^Yo��YoeCWZY\[1_�Yox^YLQ��^YBW^_�YLgo]de�[�UXW^Ub]deÄeOQ�T�SyY\x�]fi�W^_�YLw�x^]fS�abY\T W^]
S�]dQ�e�[qW^_�Y�e~Q�T�S�Yox�]ni�UXWZY\xZcnW^Ub]de��¡W^_�Yºcfabmf]dx^UsWZ_�T WZcfÁfY\� ¿ � _�Y=g\]dT|w�abY2�RUsW'r�x�Yo��Q�aXW^��w�x^Y\�^Y\e~W^Yo[
cfx�Y�iz]fx=cfe UbeCWZY\x^Ub]fx�wy]fUbeCWVcfabmf]dx^UsWZ_�T cfe�[Éiz]dx�W^_�Y�YoabaXUbw���]dUb[#cfabmf]dx^UsWZ_�T ¿ � _�UX�=�^Y\g\WZUX]de1cfab��]
x^Y2�OUbY\���=g\]dTVw�abY«��UsW'r�x^Yo��Q�aXW^��iz]dx�cnabmd]dx�UXW^_�T|��W^_�cnW=��]daX�fY�WZ_�YBizYocf�^UXS�UbaXUXW'rÂw�x�]dS�aXYoT*iz]dx �È�`�D�2�
��_�UXgh_�[�Y\wyY\e�[l]fe�W^_�Y&go]de�[�UXW^Ub]deLe~Q�T�S�Yox�]fi�WZ_�Y&w�x�]dS�aXYoT ¿


HaXaDW^_�Y�go]fT|w�aXY2�RUXW'rGx�Yo�^Q�aXWZ�HSyY\ab] �½cf�^��Q�T|Y�cBgo]de��^Ub�(WZY\e~W�cne�[l��Yoaba��'w�]d�^Y\[q[�cnWZc�Ube��(Whcfe�goY ¿
� _�UX�¡TVY�cne�� ¹ ³ � cne�[ � ��¹O� 
 v ¿

� e � �  
�u �¡Y\e�YomCcnx�w�x�Yo��YoeCWZ�4c�g\]dT|w�abY2�RUsW'rºcfe�cfasrO�^Ub��iz]dx cfeVUbeCW^Yox^UX]dx�w�]dUbeCW T|Y2WZ_�]O[ºUbeºWZY\x^TV�
]fiIWZ_�Y�go]de�[�UXWZUX]de�e~Q�T�S�Yox ¿ � _�Y¡cfaXmd]dx^UsWZ_�T Q��^Yo[VUbe=��]daX�OUXe�m �������2� UX��c�w�x�UbT|cfaRw�cnWZ_R� iz]dabaX] ��Ube�m
cfaXmd]dx^UsWZ_�T ¿ � _�UX��UbeCWZY\x^UX]dx9w�]dUXe~W9TVY\WZ_�]R[qx�Yo}~Q�UXx^Yo��c �I� �^Y\aXi­�'g\]de�g\]dx^[�cne~WHS�cfx�x^UbY\x9izQ�e�g\WZUX]de�iz]fx
WZ_�Y`g\]de�Yo� �4¶ cne�[ �6´�¿ � _�Y.cfabmf]dx^UsWZ_�T:��Whcnx�WZ�¡izx^]dT c|mdUs�dYoe�w�cfUXx¡]ni�UbeCWZY\x^UX]dx�wy]fUbeCWZ� u ��_�Ubgh_
��Y¡[�Yoe�]fW^Y�S~r �¬q³ x�YoabUXeCW �4¶ cne�[ �±H³ x^Y\abUXe~W �6´�¿ � _�Y\�^Y¡��WZcfx�W^Ube�m�w�]dUbeCW^��c ��Y\g\W�W^_�Y�go]dTVw�abY«�RUXW'r
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WZ_�x^]dQ�mf_|WZ_�YoUbx [�UX��Whcne�goY¡WZ]`W^_�Y¡Sy]dQ�e�[�cfx(r|]ni �4¶ cfe�[ �6´ x�Yo��wyY\g\WZUs�dY\aXr ¿ � _�UX��UX��Y«�Rw�x^Y\�^�^Y\[�S~r
� � �¬ µh�4¶�� cne�[ � � �± µh�6´D�2¿ � _�YVcfaXmd]dx�UXWZ_�T cfaX�^]�Q���Yo�`c�w�]d��UXWZUs�dY=��g�cfabcfx��� WZ_�cnW&Ub����wyY\goUX{�Yo[?cn�
w�cfx(W�]fiDWZ_�Y&Ube�w�Q�W ¿

� ]dx�c¡mdUX�fYoe�WZ]daXYoxZcne�goY abY2�dYoa�� 
 v�u W^_�Y6cfaXmd]dx�UXWZ_�T cfe�cnaXrO�oY\[.x^Y2WZQ�x�e���cfe`UbeCWZY\x^UX]dx��»� ]dw�W^UbT|cfa
�^]fabQ�W^Ub]de u WZ_�c©W9UX��c=wy]dUXeCW�Ube�WZ_�Y���Y\W
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�� ¢ � ¬l³ $ � ®O¨«ªb¬ � � � � � � µ

UbeGcnW�TV]d�(W

�
� 
 �Habe � 
 � � �B�È¹R� � # ¹ #� �

t
� ���¬ µZ�4¶��

�
t

� � �± µh�6´��
�
TBc©� ¦ �� µ # ¹ # ·T|UXe ¦ �� µ # ¹ # ·��	�
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 UbTVw�abUXYo�kW^_�cnW6Usi g\]de�Yo� �4¶ cfe�[ �6´ cfx^Y9x^Y\mdQ�a­cnx u WZ_�Y9YoaXabUbw��^]dUX[|cnabmd]dx�UXW^_�T
��UbaXa�x�Y\WZQ�x^e�cºizYocf�^UXS�abY���]dabQRWZUb]fe�WZ] �������2� Ube

�
� � � abe � �|��¹O� � t

� 	 �
�

t
� 	 �

���
UXW^Yox^cnWZUX]de�� ¿
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 S�cf��Yo[#]fe � _�Y\]dx^Y\T Ê ¿ �L]ni � �  
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� UX�dY\e WZ_�Y"[�U ��Y\x^Y\e~W�x�Yo��Q�aXW^��W^_�cnW u UXe8WZ_�Y\]dx�r u x^Y\a­cnW^Y �|��¹O� WZ]²UXT|w�]dx�WZcfeCW�S�Yo_�c��OUb]fxZcfa�cne�[
go]fT|w�QRWhcnW^Ub]de�cna�gh_�cfxZcfg2WZY\x^Ub�(WZUXgo�6]fi �È�`�D�2� ]dQ�W^abUbe�Yo[BUXeBWZ_�Ub�6gh_�cnw�WZY\x u UsW6Ub��e�cnW^Q�xZcfa�WZ]ºcnW�WZY\T|w�W
WZ].]dS�WhcnUbe�g\]dT|w�Q�WhcnW^Ub]de�cfaIY\�OUb[�Y\e�goY�W^_�cnW6g\]dQ�aX[L[�Yo��gox^UXSyY9WZ_�YHW'rOw�UXg�cfa �B�È¹O� ]fi/w�x�]dS�abY\T|� WZ_�c©W
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Ube���Whcne�goY\��W^_�cnW`cfx^UX�^Y=UXeÄw�x^cfg\W^Ubg\Y u �^Q�gh_?cf��WZ_�Y ��� ���	��
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