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O�Ñ7G�V�ïkEH[HTUI&VYW1BDCFE]VRG�E]r�T�V+­�I�O&h	EHGkTDJk^lKR[HE]J]t
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[]E:J�EHTkTUI&WF`�NgFWFI&T�EAcFI�r+E]W�TUI&VYWlKRO	I�WFW�E]GD^FGkVpcFL�[HT�J�^lK
[]E]J � t

<>= ña¸"·�ñ�- � ��VYGkrmKROw�<jaLlK�TUI�VRWFJ�MNVYG?Á�I�WFE]KRG?Á�E>KRJ�T�ÒpjaLlKRG�EHJ �Á�EHT?y°{Z} �?�
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J�I�O��mI&W�TUE]GkrsJDV
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T�I�VYW�J��½e?CFI�[�C�K
G�E�L�WFI&TUKRGk� � I&WFJkT�E>KRcuVRMFTUC�E�LFWFI�TQO�V³e�E]G¬TUG�I�KRWF`YL�OSKRG/rsK
TUGkI�[]EHJ � �¾t 1fE�T�KRI&O�Je?I�O&O�h�EbcFE]Jk[]G�I&h	EHc-I&W�KRW-L�^	[HVYrsI&WF`\^FGkVYhFO�EHrÅJkEHT>t
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TUI&VYW1VRM7yuvle?I�TUCX[HVYWFcFEHWFJ�EHc�MNVYG�r �� ��5v	KRWFc-e?GkI&T�E �ä� � �� �� � e?CFEHG�E
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� I�J_KRW+I�W�PYEHGkTUI&hFO�E?LF^�^	EHG�TUGkISKRW�`YO�E
rsK
TUGkI�²	vQJ�V�� r+I�WFI&rsI&±]E]J � �fÊêy�� � ß I�è ����ê� �� ¢ �³t�BDCFI�J5I&W�PYE]G�TUI&hFO�E!L�^F^	EHG5TUGkISKRWF`RLFOSKRG:È Ø ÈJk�ËJ�TUE]rÓMNVYGD�Z[]KRWXh�EuJkVYO&PRE]cXh���hlKR[�ÎYo®J�LFhFJ�TUI�TUL�T�I�VYWwt?��VRTUEbTUCFK
T?e�EzVYWFO&�1W�E]E]c �� K
WFc �� T�VsJkVYO&PREMNVYG��/t
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AÌ©K
O�`YVYGkI&T�CFr I�J�L�J�E]c1TUV\[HVYr+^FL�TUEbK5Jk^	EH[]I�gl[:Òp[�CaLFG?LFWFI�T�KRG��sT�G�ISK
WF`YLFO�KRG�I&±>K
T�I�VYW�VRMxK5rsK
TUGkI�²y°{Z}Q�a�
�	t§BDCFE�KRO�`RVYG�I�TUCFr¨I�J_ô �£ý�úkù ��ô½ûRýYµ+�iE�`YE]W�E]GUK�TUE�K�J�EHjËL�E]WF[HEDy©�~y � �Uy Û �Uy ß � ¥>¥>¥ VRMFrmK
T�G�I&[]E]Je?CFI&[�C�KRGkEzLFW�I&T�K
G�I�O��!JkI�r+I�OSK
G�TUV+yu´"TUCFE:`YV�K
O¬I&JDTUVm`REHT�TUCFE:J�LFh�cFI�KR`YVYWlK
O�E]O�EHrsEHW�TUJ�T�Vs[HVYW�PYEHG�`YEuT�V±]EHG�VFv�KRJ<TUCFEHW!TUCFE�E]I�`RE]W�P
KRO�LFEHJ�e?I&O�O"KR^F^�E>K
G�VYW+TUCFEfc�ISKR`YVRWlKRO t¬¯®M�y¨I�J�­�E]GkrsI�TUI�KRWwv�TUCFEHW!J�V5KRO�JkV5KRGkEy Û �Uy ß � ¥]¥>¥ v�J�V:I&M"TUCFEDJkLFh�cFISKR`RVYWlKROFEHO�EHrsEHWaT�J 2 ÝpvpK
O�J�VfT�CFE?J�LF^�E]GkcFISK
`YVYWlKROpE]O&E]r+E]W�TUJ 2 Ý�vaKRWFcX��I&WTUC�E5O�I&rsI�T � e�E5ClK>PYE\cFI�KR`YVYWFKRO�I&±]E]c�yut�BDCFE 
AÌ KRO&`YVYGkI&TUC�r�I�J�TUCFE5r+VYJ�Tf[]VRrsr+VYWFO��1LFJ�EHcZrsE�TUCFVËcMNVYG�[]VYr+^FL�T�I�WF`mKRO�O/TUC�EuE]I&`YE]W�P
KRO&LFE]J5�ÍKRWFcZEHI�`YEHW�PYE][�TUVYGkJAI&MQe�KRW�TUEHc � VRM_KsrmK
T�G�I$²�t�¯®Tfh�E]CFK³PRE]Jfe�E]O&OWaLFr+E]G�I&[>KRO&O&�+J�I&WF[]E:KRO&O�TUC�E:JkI�r+I�O�KRG�I�Tq�\TUGUK
WFJkMNVYGkrmK�TUI�VRWFJDKRGkEALFWFI&TUKRGk�Rt

�~CFE]WsLFJ�EHcmI&W\^FGUKR[�TUI&[]ERvËKbrmK�TUG�I$²5I&JQglG�J�T_G�E]c�LF[]EHcsTUV+÷ � �lý�ú��
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x×�� � LFJ�I&WF`bLFWFI&TUKRGk�uJ�I&rsI&OSKRGkI&Tq�fT�GUKRWFJ�MNVYG�rsK
T�I�VYWFJ§hFLFI�O�TQMNG�VRrä­�VYLFJ�EHCFVYO&cFE]G<G�E��lE][�oTUI&VYWFJ���VYG H I&PYEHWFJQGkVRT�K
T�I�VYW�J � v�jaLFI&T�E�KRWFKRO�VY`RVYLFJ�TUVf[HVYr+^FL�TUI&WF`�K 
AÌÉM�K
[HTUVRG�I�±]K
TUI&VYWwt¬­�EHG�E
vYCFV³e�E�PYEHG]vJ�I&rsI&OSKRGkI&Tq�5T�GUKRW�JkMNVYGkrmK
T�I�VYW�J�KRGkEAh	EHI�WF`\^�E]G�MNVYG�r+E]c�v�J�V\T�CFEH�mG�E]jaLFI&G�EAO&EHM½TDK
WFc1G�I�`RCaT�r5LFO�TUI�^�O�I�[]K
TUI&VYWh���TUCFE�­�VYLFJkE]CFVRO�cFEHG�TUG�KRWFJ�MNVYG�rsK
TUI&VYWFJ � O�E]KRcFI�W�`:T�V5KRWsI�WlKRh�I�O�I�Tq�uT�Vu±]EHG�VzVYL�T_TUCFE�glG�J�T�J�L�h	cFI�KR`YV
oWlKROx���§� 
�× � � I�WsT�CFE�^�G�VË[]E]JkJ]t<¯®M�y¨I�J�­�E]GkrsI�TUI�KRW+KRc!LF^F^�E]G£o£­�E]J�JkE]Wah�E]G�`�vly¨I&J_T�G�I�c�ISKR`YVRWlKRO t¬BDCFI&JI�W�I&TUI�KRO�GkE]cFL�[HTUI&VYW!I&J<T�VucFEH[]GkE>KRJkE�TUCFE�[]VYr+^FL�TUK
TUI&VYWlKROl[HVYJkT�VRMwT�CFE�I�TUEHGUK
T�I�VYWFJ<I&W+T�CFE 
AÌ~KRO�`RVYG�I�TUCFr�t¯®TDI&J�J�LF[H[]EHJ�JkMNL�O¬h�E][]KRLFJkE:L�^F^	EHG�oq­�E]JkJ�EHWËh�E]Gk`sMNVYGkrÐI&J�^FGkE]J�EHGkPRE]cXh��sTUCFEAI�TUE]G�K
TUI&VYWFJHµQI&M/y,�fI�J�L�^F^	EHG­�EHJ�JkE]Wah	EHG�`Fv�J�V�I&JDy � � Û tBDCFE]GkE+KRG�E\rsKRW��XJkVY^FCFI&JkT�I�[>K�TUE]cZP
KRGkISKRW�TUJ�VRM<TUCFE 
AÌäK
O�`YVYGkI&T�CFrâ��J�C�I&M½TUJ�TUV1J�^�E]EHc�LF^d[HVYW�PYE]G£o`YEHWF[]E
vxI&rs^FO&I�[HI&TfJkCFI&M½T�JATUV-KRO�O&V¾eå[HVYrs^�L�TUI&WF`�K�GkE>KRO7jaLlKRJkI�o®LF^F^�E]GbTUG�I�KRWF`YL�OSKRGfrsK
T�G�I�²XJ�I&rsI&OSKRG�TUV-KG�E]KROwrsK
TUGkI�²mLFJ�I&WF`+VYWFO&�mG�E]KRO�KRGkI&TUC�rsE�TUI�[
v�E�TU[Rt � t!��Eb[]VYWFJkI�cFEHGDTUCFEbhlKRJkI�[bKRO&`YVYGkI&TUC�rÐV³PYEHG�}�t
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AÌ©M�KR[�TUVYGkI�±>K�TUI�VRW!VRMy �
t7y ����� � �,�RvlKRW�c-cFE�glWFE:y � � Û �
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AÌ~M�KR[HT�VYG�I&±>K
T�I�VYWsVRM¬y ��T�V5^	EHGkMNVYGkrÐT�CFEfWFE�²pT�LFW�I&T�K
Gk�+J�I&rsI&OSKRGkI&Tq�5T�GUKRWFJ�MNVYG�rsK
T�I�VYWwt
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 ���/,  � 4 � .
�iEAe?I&O�OwJkCFV³eªLFWFc�E]G�rsI&O�c!C��Ë^	V
TUCFEHJ�E]J�TUClK�T�K
O�O�V
MxT�CFEzJkLFh�cFISKR`RVYWlKRO	E]O�EHrsEHW�TUJ?VRMQy,�A[]VYW�PRE]G�`RE:T�VÝzK
J � 2 � t<ÒpE]E�J�EH[HT�I�VYW � t � I&Ws­Do87AMNVYG7E�²�KRr+^FO�EHJ7e?CFE]GkE�TUC�E 
AÌêKRO&`YVYGkI&TUC�r cFVËE]J<WFV
T�[HVYW�PYEHG�`YE
tÒpE]EzKRO&J�V\J�EH[HT�I�VYWFJ	%pt Ôpv4%pt � v � t � I�W H VYO�L�h1KRWFc>0_KRW��bVËE]W1MNVYGDr+VYG�EAc�I�J�[HLFJ�JkI�VYW�t�_ñ�-�- 5wÀ~Á�EHT � �d�$
Ã� �Y� � � ¥>¥>¥ � h	E�KZJ�EHjaLFE]WF[HEXVRM�LFWFI�T�KRG��nrsK
TUGkI�[]EHJ\I�WÃ}Q�a�
� KRW�c � �d�$
Ã�
�Y� � � ¥>¥>¥ � h�E5KmJkE]jaLFEHWF[]E\VRM<L�^F^	EHG�TUGkISKRW�`YLFOSK
GDrmK
T�G�I&[]E]J�I�WX}7���
�Xe?I�TUCX^�VYJkI&TUI�PYEzcFISKR`RVYWlKRO�EHWaT�G�I&E]J]tÒpLF^F^�VYJkE � � � � 2 ã KRJ*
 2 � t7BDCFE]W�� � 2 ã KRW�c�� � 2 ã t��ú�� ������O�ý������ � Á�EHT�� �	�Xh�EdKRW��êJkLFhFJ�EHjaLFE]WF[HEiVRM � ��t ÒpI�WF[HEZTUCFEZJkEHT�VRM:LFWFI�T�KRG�� rsK
TUGkI�[]EHJ!I�W}Q�a�
�~I�J�[HVYr+^lKR[HT]v F~KÙJkLFhpo®J�LFhFJkE]jaLFEHWF[]E�� �	��
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 2 � ¢ � ã ��� ¢ t_ÒpV � ¢ I&J�LFW�I&T�K
Gk�YvaLF^�^	EHG�TUGkISKRW�`YLFOSK
G]vYe?I&T�C!WFVYW�WFE]`�K�TUI&PRE�c�ISKR`YVRWlKROE]O&E]r+E]W�TUJHv�e?CFI�[�C I�r+^FO�I&E]JzE>KRJkI�O&�iTUClK
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� ¢� � � � � 2 ã � ã � ã t æ
<>= ña¸�·¾ñ�- À��"÷ � � �³ó³ýfyÅ{ }7���
� ��ù�ó!ý�ô�öËý�õlû�ùRøü÷"ý�ó�ì Û � ¥>¥>¥ ��ì ��� ô ���Éé ì Û é �çé ì ß é � �³�³� �çé ì � é �Ý � � � � �³ó³ý + { }Q�a�
��� +iá Û y,+ � E � cFISKR`��Íì Û � ¥>¥>¥ ��ì � ��� ùRõ � ó�÷ � � �³ó³ý +iá Û ��ù�ó-ùRõ ���
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+Ç~È � � �lý 
�� � � ô�ù³ö���õ�ùRø¬ý�õ �Íú�� 2 ì � �¶z·¾¸w¸"ÕUÀ 1fEHglWFE �� ����� � � Û �³�³� � �bKRWFc �� ����� � �³�³� � � t7BDCFEHWXy,� � Û � �� ¢� y �� �Rt
� ø�ùRô�*�� �� � �� �i�)y � � Û � Ñ7GkVpVRM£µ�Ö�O&E>KRG�MNVYG �¨�ÄÝ �dÒpLF^F^�VYJkE �� � á Û �� � á Û �)y � t¨BDCFE]W � �i�y � � Û � ¢� � �� ¢� y �� � � ¢� � �� ¢� y �� � á Û v�JkV �� ��� � � �� � á Û � �� ¢� y �� � á Û ��,� á Û � �� ¢� y � � Û v�JkV�� � �� �i�ây � � Û t � ��V³ebvD[�CFVËVYJ�EZK 
bÌ�M�KR[�TUVYGkI�±]K
TUI&VYW V
M + KRWFc KRWêÁ � M�KR[�TUVYGkI�±]K
TUI&VYWÃVRM$+ á Û µ
+ �����5v +iá Û � ��=©� � LFW�I&T�K
Gk�Yv �XLFW�I&T/O�V³e�E]G/TUGkISKRWF`�t&v � K
WFc =ÉLF^F^�E]G/TUG�I�KRWF`YL�OSKRG�e?I�TUC:WFVYWF±HE]GkVcFISK
`YVYWlKRO¬E]W�T�G�I�EHJ � tABDCFE]Wdy � � Û � + E � � Û +iá Û � ��� E � � Û ��=ä� �����#E � � Û � E�á ! � � Û#" � E � � Û =utÁ�EHT"! � � Û � E � � Û � E á ! � � Û#" Ê ã KRWFc�# � � Û �
�$! � � Û � á Û t � ø�ùRô�*��%! � � Û 2 Ý+�ÍKRW�c+T�CFI�J&# � � Û 2 Ý �KRJ � 2 � t � Ñ<GkVpV
M£µ�Á�EHT�' ÿ ��cFE]WFV
TUE1TUCFE-E]O�EHrsEHW�TUJ+VRM �Dt(! � � Û I�J+JkT�G�I&[HTUO��ÉO�V³e�E]G�TUGkISKRWF`RLFOSKRGHvKRWFcdMNVYG ��� 
-I&TUJ � 
XE]O&E]r+E]W�TbI�J*),+.-+0/21 � � Û ' ÿ � 2 Ý�K
J&� 2 � JkI�WF[HE�é ì ÿ é �|é ì��Yé t � ��V³e y � � Û �
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AÌÓM�KR[�TUVYGkI�±]K
TUI&VYW V
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bÌäM�K
[HTUVRG�I�±]K
TUI&VYWFJbVRMDI&W�PYE]G�TUI&hFO�E�rsK
TUGkI�[]EHJzI&rs^�O�I�EHJ
FnKXLFWFI�T�KRG��dcFISK
`YVYWlKRO7rsK
T�G�I�² � �+MNVYGbe?CFI�[�C�� �� � � Û � ¢� � �� �sKRWFc � � �� � � Û E � � Û =Ó� �� �
t�ÒËV
�� � � �ê� � �� � � Û 2 ��vbKRWFc¡TUCaLFJ�� ¢� y,� � Û � �ê� � ¢� �� ¢� y �� � � � 2 � ¢ y � KRJ � 2 � �«�L�T�� ¢ y � � � ¢ � ��� E +�á Û � ��� �zá Û � � E��zá Û I�J�L�^F^	EHG�TUGkISKRW�`YLFOSK
G?e?I�TUC�c�ISKR`YVRWlKRO/E]W�TUGkI�EHJì Û � ¥>¥>¥ ��ì � I�WATUClK�T/VYG�cFEHG]t§ÒpI�W�[]E � �7I�J�LFWFI�T�KRG��AKRW�czcFI�KR`YVYWFKRO v]T�CFE<O�V³e�E]GwTUGkISKRW�`YLFOSK
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