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� ó�� ô�� � ïqîqíWì ò^êWï ü ì î^ê^î ðxì ü îcð

ó�� ô
	 � ü ì ðxî^ê^ì ÷xê5ü î^ì ê^òWï ü î^ì êqícë
� ó� ô�� � ïqê^ì ÷ ü ò^ì ÷ ü^ü ü êqíWì îc÷qï ïqò^î^ì ñqícï
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ü ñWëqì ïWðxî ò^î^ì î^ñ^ê ü ñ^ò^ì îc÷xî ñWëxíWì êc÷^÷
ðxì ëqêWïqì òcðxñ ðqïqò^ì ê^êqí ü ì ÷qïxíWì ÷øícï îWïýü ì ÷që^ë
ü ì ïxíWê^ì îWë^ë ò^ì ñ5ü ò üTïqì ñ^ñWë ñc÷ ü ì ò^ò^î

ëqî^ì í^ícë ê^ì ü_÷^÷ ñ^ñ^ñ^ì ü_ðxê êWïqì òWïW÷
ü ì ïqêc÷xì ê^ê5ü ü^ü_ðxì êc÷^÷

ü^ü ì òWë^ëqì íWîc÷ ü^ü ì îWïqî^ì ï^ïqñ ê^ì êc÷øíWì íWêqí ðxì ðxòc÷xì ÷qëqî ê^ñ^ê^ì ÷øíWî ëxí ü ì ÷^÷^÷
ñqíWì ðqïWð ðqëqñ^ì ëqê^ê ü ò^î^ì ñ^êWï

ïqì ü î^ò^ì üTëqñ ñ^ì í�ðxê^ì ïqñc÷ ðxì ÷^ðqïqì ðqïqñ ðøí�ðxì í^íWê ü ì ï^ëýü ì êc÷^÷
ü ì ïqî^ê^ì ëqò^ò îc÷^ðxì ðqëW÷

üTïqì ñqícïqì ícïqî íWì ðøí�÷xì ê^êqí ñ^ì ñ^îcðxì ðqïWð
ïqî^ì ñ^î^ò^ì íWî^ê ñ^ñ^ì ïW÷xî^ì ÷qëqê ê^ì ê^ñc÷xì òWëqê ü_ðxì íWòWïqì îqí^í ü ì ðxòcðxì ü_ð^÷ ïqì üZí ü ì ÷që^ë

ï^ëqì ð ü ê
ïqì ñ^ñ^ñ^ì ë^ïxí êc÷^÷xì ÷^÷^÷

ï^ëqì ð ü ê ïqì ñ^ñ^ñ^ì ë^ïxí êc÷^÷xì ÷^÷^÷
ïqî^ì ïW÷qëqì üTëW÷ ñ^ñ^ì ïW÷xî^ì ÷qëqê ê^ì ê^ñc÷xì òWëqê üTëqì ÷ ü î^ì ê5ü_ð ü ì ðxòcðxì ü_ð^÷ ïqì îqí ü ì ÷që^ë
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]ÒÑ Ó U�Q S Y�Q YZS `ZU�X UZYZS [cRZRTS dZdZd ]wdx]r\ X ]eQTV�S Y�Q ` Vx]rUZS RZR_d
` �ÕÔ×Ö�Ø Ó YZU�Q S dZdZd Yq]eX S dZdZd ]wd�UZ\ U `ZS Vx]r` Q S dcQ Y
U4ÙÛÚ©ÜÕÝ×Þ©ß `�QTd�S dZdZd U dcQ S dZdZd [ZYZ\ d ]rS ]_R_d `ZS XTV�`
V2à2á�ÜnÝrÞpß UZ[Z[ZS dZdZd `q]eX S dZdZd ]_RZRT\ ` ]rS R_VcQ V�S U�XTd
Yjâäãrå Öpænç � ÜnÝrÞpß `�XTd�S dZdZd U dx]rS dZdZd XZQ \ U ]rS U d�Y UZS `Z[Z`
Q �nÔ¾è;p Ó*ÝrÞpß ]rS V�[�X S dZdZd ]rS QZQ UZS dZdZd [�X \ Y Q S R_dx] ]eQ S [ VcX
Rjé�ê¾ëìnÙ � Ó*ÝrÞpß `Z[�Q S dZdZd `Z`ZUZS dZdZd ]r`Z[Z\ U ]rS `Z[cR UZS `ZU�Q
[îí�ïpð �H� Ó*ÝrÞpß UZ` V�S dZdZd Vx]_RTS dZdZd RZRT\ R ]rS V�YZ[ UZS QZQZQ
X fòñ¾ópô=u;v å çrõ Ñnör÷nø 2 ÝrÞpß ` V�S dZdZd ` V�S dZdZd ]wdZd�\ d ]wd�[ `cRT`
]wd �nÔ arùjÝrÞpß Vx]wV�S dZdZd V�[q]rS dZdZd [�Q \ ] ]rS [�Q U V�S Q [ZY
]Z] �ÕÔ Ý×ÞÛÓ `ZS X [ZYZS dZdZd UZS d�UZYZS dZdZd X [Z\ V ]rUZS V�U V UZUZS RZRT[
]r`úÝrûÒü¾ýnþ¾ÿHa;BnÝrÞpß VZd�S dZdZd VZd�S dZdZd ]wdZd�\ d ]r[ d V�YZU
]rU ��� ß������ � ß XZXTd�S V�Yq] XZQ `ZS ` VcQ ]wd�`Z\ X V�S V�YZ[ ]Z]rS ` d�[
]wV�� �
	 �����
� 	 ]rS XTVx]rS ]rYZ[ ]rS [ V�`ZS dcQ [ ]wd�YZ\ V [ZS RTU�Q `q]rS XZQZQ
]rY f� J K ß YZS [q]rUZS XTd�Y Q S dcXTd�S Q YZU X YZ\ Y `�Q S ]eQZQ Q YZS R XTd
]eQ�� J K ß UZS ]eQZX S X YZ[ UZS ` d�YZS Y�XTV X [Z\ X ]wV�S `�QZQ UZYZS [cRW]
]_R���� 9 : UZ` V�S dZV�[ VZV�[ZS Y d�` RT`Z\ U ]rS V�Y�X UZS QZQ�R
]r[�� � ß RTU d�S dx]r` X `�X S R_d�` RT[Z\ Y UZS `Z[�Q [ZS `�Q^]
]eX � : ß `ZS YZY�Q S V�UcR `ZS [ VcX S Q YZ` [�X \ R ]Z]rS Y d�Y `Z[ZS X `Z[
` d � � ß ] ] ]wdZd�\ d d d
`q]�� 9 : [ V�[ZS dcXTd ]rS d�Y�Q S YZ[ d [ d�\ U UZS [q]_R X S Y�X�R
`Z`�Ñ � UZS Vx]eX S R_dx] YZS `q]wd�S dZd�` Q YZ\ Q ]rYZS U�XTd UZ[ZS QZX�R

� A Q UZS U�X YZS dZdZd Q YZS R_dZd�S dZdZd XZQ \ Y `Z[ZYZS U dcX RW]_RTS UcRTU
Ã ï © Ä �������~��� �����������Æ�������Ç È ��������� ��������� É ���¡ £¢N¤¦¥�§  ËÊ¡ÌN¤¦¥�§

±«²�³�´ ±«²�³�´ ÍÏÎ�Ð ÍÏÎ�Ð
]�� @ p V�[�X S YZUq] VcXTV�S `Z[ d XZX \ d `ZS ` d�U YZS Y VZd
` E�� p RTS [�Q�RTS X [Z[ [ZS UZ`ZUZS dZdx] XTV�\ Y UZYZS Vx]wd [�X S d�U V
U g � p ` d�S RTYZUZS UZ[ZU `q]rS `ZYq]rS ` dcX X�RT\ R X UZS VZdZd `ZU V�S [ VZV
V"! � p YZS YZ` d�S VZd�U YZS R_dWRTS `ZY�Q XZQ \ R ` V�S [ V�Y Q `ZS VcQ [
Y"# $ p ]Z]_RTS Y�QZQ ]rUZUZS Vx]eQ [Z[Z\ ] YZ`�X ]rS UZU d
Q y�% n p ]_RZRTS U VcX ]r[Z`ZS V�YcR X�RT\ ` R X [ `ZS dZdWR
R'&)( p YZY�Q S V�YZY YcRT`ZS dcQZQ X�RT\ U `ZS Y dZV Q S `�X�R
[+* , p X S UcRW]rS ]eQ�R ]wd�S ]eQTd�S UcRT` X `Z\ ` V�`ZS ]_RTY ]wdcQ S dZV�U
X è�- p `ZS ]wVZd�S X^]wV `ZS ]wdZd�S UcRZR ]wdx]r\ X X S Q UZY ` V�S `Z`�Q
]wd/.10 p Q S ]rY d�S QZQZX RTS UZUZ`ZS ` V�` [ZUZ\ X `cRTS Q [q] QZX S QTdx]
]Z]32�4�5 h p ] ] ]wdZd�\ d d d
]r` � � p X S Y�XZX S [ dZV [ZS [Z[cRTS Q `ZY ]wd�[Z\ d V�UZS ` dZV ]wd�[ZS Q Uq]
]rU6� J K ß VWRZRTS Q�RW] V�YZYZS QZX [ ]wdZV�\ [ `ZS ]rY d YZS VZd�Y
]wV,C87 p ]_RT`ZS dcXZX ]wdZd�S dZdZd ]_RT`Z\ ] RZRTY ]rS XTVWR

� A Q UZS U�X YZS dZdZd Q YZS R_dZd�S dZdZd XZQ \ Y `Z[ZYZS U dcX RW]_RTS UcRTU
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3 íNM8��O V�UZS X YZYZS V�U�Q QZX \ V V�UZS XZQ YZS RTYq] ]wdZd�\ d ]eX�RTS [Z`ZUéVcX�RTS U�X�R
� Ñ Ó U�Q S Y�Q YZS `ZU�X YcRT\ R UZYZS [cRZRTS dZdZd ]wdx]r\ X ]eQTV�S Y�Q `éVx]rUZS RZR_d
� ��� ß������ � ß XZXTd�S V�Yq] ]r\ Q XZQ `ZS ` VcQ ]wd�`Z\ X V�S V�YZ[ ]Z]rS ` d�[
P � �
	 �����
� 	 ]rS XTVx]rS ]rYZ[ UZ\ ] ]rS [ V�`ZS dcQ [ ]wd�YZ\ V [ZS RTU�Q `q]rS XZQZQ
Q ��� 9;: UZ` V�S dZV�[ d�\ Y VZV�[ZS Y d�` RT`Z\ U ]rS V�Y�X UZS QZQ�R
R �S�òß RTU d�S dx]r` ]r\ ` X `�X S R_d�` RT[Z\ Y UZS `Z[�Q [ZS `�Q^]
T �;: ß `ZS YZY�Q S V�UcR V�\ d `ZS [ VcX S Q YZ` [�X \ R ]Z]rS Y d�Y `Z[ZS X `Z[
U �H� ß ] d�\ d ] ]wdZd�\ d d d
V � 9;: [ V�[ZS dcXTd ]r\ U ]rS d�Y�Q S YZ[ d [ d�\ U UZS [q]_R X S Y�X�R

W)X�Y ��O ]eX S V�U�X S Y�QTV U d�\ Q `q]rS RTU V�S ` VcX [�X \ V [cRTS V�[�Qé`q]eX S X�R Q
� �ÕÔ×Ö�Ø Ó YZU�Q S dZdZd d�\ [ Yq]eX S dZdZd ]wd�UZ\ U `ZS Vx]r` Q S dcQ Y
� ÙÛÚ©ÜÕÝ×Þ©ß `�QTd�S dZdZd d�\ V U dcQ S dZdZd [ZYZ\ d ]rS ]_R_d `ZS XTV�`
P à2á�ÜnÝrÞpß UZ[Z[ZS dZdZd d�\ Q `q]eX S dZdZd ]_RZRT\ ` ]rS R_VcQ V�S U�XTd
Q âäãrå Öpænç � ÜnÝrÞpß `�XTd�S dZdZd d�\ Y U dx]rS dZdZd XZQ \ U ]rS U d�Y UZS `Z[Z`
R �nÔ¾è;p Ó*ÝrÞpß ]rS V�[�X S dZdZd `Z\ U ]rS QZQ UZS dZdZd [�X \ Y Q S R_dx] ]eQ S [ VcX
T é�ê¾ëìnÙ � Ó*ÝrÞpß `Z[�Q S dZdZd d�\ V `Z`ZUZS dZdZd ]r`Z[Z\ U ]rS `Z[cR UZS `ZU�Q
U í�ïpð �H� Ó*ÝrÞpß UZ` V�S dZdZd d�\ Y Vx]_RTS dZdZd RZRT\ R ]rS V�YZ[ UZS QZQZQ
V fòñ¾ópô=u;v å çrõ Ñnör÷nø 2ÝrÞpß ` V�S dZdZd d�\ d ` V�S dZdZd ]wdZd�\ d ]wd�[ `cRT`
� �nÔ arùjÝrÞpß Vx]wV�S dZdZd d�\ R V�[q]rS dZdZd [�Q \ ] ]rS [�Q U V�S Q [ZY
� � �ÕÔ Ý×ÞÛÓ `ZS X [ZYZS dZdZd V�\ R UZS d�UZYZS dZdZd X [Z\ V ]rUZS V�U V UZUZS RZRT[
� � ÝrûÒü¾ýnþ¾ÿHa;BnÝrÞpß VZd�S dZdZd d�\ ] VZd�S dZdZd ]wdZd�\ d ]r[ d V�YZU
��� f� J K ß YZS [q]rUZS XTd�Y X \ ` Q S dcXTd�S Q YZU X YZ\ Y `�Q S ]eQZQ Q YZS R XTd
� P � J K ß UZS ]eQZX S X YZ[ YZ\ d UZS ` d�YZS Y�XTV X [Z\ X ]wV�S `�QZQ UZYZS [cRW]
� Q Ñ � UZS Vx]eX S R_dx] YZ\ V YZS `q]wd�S dZd�` Q YZ\ Q ]rYZS U�XTd UZ[ZS QZX�R

BIHJD
� A Q UZS U�X YZS dZdZd ]wdZd�\ d Q YZS R_dZd�S dZdZd XZQ \ Y `Z[ZYZS U dcX RW]_RTS UcRTU

; � K <
�������~���?>A@ ����� ����������� ���������������� B CED FGBIHJD ��������� B CED FGBLKED ���¡ £¢N¤¦¥�§  ËÊ¡ÌN¤¦¥�§±«²�³�´�B CED É ±«²�³�´�BLKED É ÍÏÎ�Ð ÍÏÎ�Ð

Z è;pS[]\�p V�`ZS VcXZX S V�[Z[ Q�RT\ ] Vx]rS ]eQTV�S Q `�X ]wd�UZ\ ` ]eX^]rS `�Q [éV�[ d�S X `Z`
] |�^ p ]rYZS ]_RW]rS X UZ` `ZUZ\ X ]rYZS UZY V�S ]eQZX X [Z\ [ Q [ZS `Z[q] ]_RW]rS Q [ZY
`�_ ^ p X S `Z`�Q S d�[Z` ]wV�\ Q X S YZ`Z[ZS YZUcR XZQ \ [ Vx]rS YZ`Z` ]wdZV�S VZd�`
U�`�a
b�c p Uq]rYZS [cR X d�\ Y U d�YZS [cRTU ]wd�UZ\ U ]rS V�`Z` UZS YcR_V
V/dnø p ]wd�S `cRTUZS dx]wd ]eQ \ ` ]wd�S dcQTd�S VcX U ]wd�`Z\ ] VcQ S `ZUZU ]Z]eQ S ` VcX
YebÒø p å RTS Yq]r`ZS YZ[ZY ]Z]r\ X YZS X^]rYZS YZYcR ]r`cRT\ d UZUZS [q]wd [ZYZS dx]r`

fhg�i []\�p YZS d�[�X S RTU�X [Z\ d RTS XTVcX S Vx]eX QTV�\ d `Z`ZS XTdcQ YcRTS Y�X Y
]kj¾û�l v;p YZS d�[�X S RTUZ[ [Z\ d RTS XTVcX S Vx]r[ QTV�\ d `Z`ZS XTdcQ YcRTS Y�X Y
`62
4
5 h p ] d�\ d ] ]wdZd�\ d d d

m�nSo ß ]rS UZYZ`ZS XTdcX `Z\ ] ]rS [Z`�X S Q Y V RTUZ\ X Q S d�[�X ]rYZS U dcX
p g�i ���;K i ß ]rUZS dZdZd d�\ d UcRTS d�[Z[ UZYZ\ ] YZ[ ]wVWR
qhr Þpß UZ[�X S Q�RT[ d�\ Q QTd�UZS d�[cR QTV�\ Q ]rS RTY V V�S Vx]wd
s � K ß V�S `Z[ d�S RT[ZU Q \ [ YZS ]rU d�S XZX [ [ZUZ\ V ]eX S `�QZQ V�[ZS VZVx]
t � � p X S Y�X�RTS U dZV ]rYZ\ ] [ZS [Z[ZYZS ]r`ZY ]wd�[Z\ d V�UZS ]eX U ]wd�[ZS QTd�`
u Cv7 p ]_RT`ZS dcXZX d�\ U ]wdZd�S dZdZd ]_RT`Z\ ] RZRTY ]rS XTVWR

BIHJD� A Q UZS U�X YZS dZdZd ]wdZd�\ d Q YZS R_dZd�S dZdZd XZQ \ Y `Z[ZYZS U dcX RW]_RTS UcRTU
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]yÑ Ó UZYZS [cRZRTS dZdZd `ZUcRTS ]wdZd
` �ÕÔ×Ö�Ø Ó Yq]eX S dZdZd
U ÙÛÚ©ÜÕÝ×Þ©ß U dcQ S dZdZd
Vcà2á�ÜnÝrÞpß `q]eX S dZdZd
Y�âäãrå Öpænç � ÜnÝrÞpß U dx]rS dZdZd
Q �nÔ¾è;p Ó*ÝrÞpß ]rS QZQ UZS dZdZd
R�é�ê¾ëìnÙ � Ó*ÝrÞpß `Z`ZUZS dZdZd
[Æí�ïpð �H� Ó*ÝrÞpß Vx]_RTS dZdZd
X fòñ¾ópô=u;v å çrõ Ñnör÷nø 2 ÝrÞpß ` V�S dZdZd
]wd �nÔ arùjÝrÞpß V�[q]rS dZdZd � ` dZV�S Q�R X
]Z] �ÕÔ Ý×ÞÛÓ UZS d�UZYZS dZdZd � R_V�S YZ[Z`
]r` ÝrûÒü¾ýnþ¾ÿHa;BnÝrÞpß VZd�S dZdZd
]rU ��� ß������ � ß XZQ `ZS ` VcQ � ]Z]rS UcRTY
]wV�� �
	 �����
� 	 ]rS [ V�`ZS dcQ [ ]r[ZS X Y d
]rY f� J K ß Q S dcX YZS Q YZU � YZUZS Uq]eQ
]eQ�� J K ß UZS ` d�[ZS Q U V ]wdZd�S [Z[�X
]_R���� 9 : VZV�[ZS Y d�` � ]eXTd�S Q�R_d
]r[N� � ß X UcRTS R_d�` YZ`ZS XTdZV
]eX � : ß `ZS X UcRTS X�RTU YZ[cRTS `�Q^]
` d � � ß ] RTYZYZS Q^]r[
`q]�� 9 : ]rS d�YcRTS RTUq] ` d�S YZUZU
`Z`îÑ � YZS `q]wd�S dZd�` � ]rS dx]eQ S ]wV�Y

� A Q YZS [ d�YZS Yq]r` `Z`Z`ZS V�[Z[
� � K 0

y
z » C�D�F { z » bh|�F Cv7 p����
' XJ} �v~ ' ]wd�}��¬U�} ~

' � ~ '�� ~ '�� ~
]�� @ p VcXTV�S `Z[ d � `�Q S ]Z]r[ ]_R
` E�� p [ZS UZUq]rS ` V�` `�Q S Vx]r[ ]r`ZS ]r[cR
U g � p `q]rS `ZYq]rS ` dcX [Z`ZS YcRW] ]rS ]Z]_R
V�! � p YZS R_dWRTS `ZY�Q QZQTd�S V�Y d ]r`
Y�# $ p ]rUZUZS Vx]eQ � UZS Y d�`
Q y�% n p ]r[Z`ZS V�YcR [ZS QTV�U
R�&)( p QZQ `ZS dcQZQ � Q [ZS YZUq] `ZS XZQTd
[�* , p ]wd�S ]eQTd�S UcRT` � VZdx]rS RZRZR UZS ]wVcX
X è�- p `ZS ]wdZd�S UcRZR VZV�S `�X [ UZS [q]eQ
]wd�.10 p RTS UZU�X S Yq]rU � `Z[Z`ZS XTdx] ]rYcR
]Z]�2�4�5 h p ] V�YZU
]r` � � p [ZS [Z[cRTS Q `ZY `Z`ZUZS U V�[
]rU�� J K ß V�YZYZS QZX [ � VZd�S Vx]Z]
]wV C87 p ]wdZd�S dZdZd � `ZUZS [�Q [

� A Q YZS [ d�YZS Yq]r` `Z`Z`ZS V�[Z[
�.� 0T� :o� � K������ 6�8��������H�;�=���;�=��1�2 ]eX 6�8;����>=?;�=�=� �;¡
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'�� ~ '�° ~ '�± ~ I ± ³�´ ± ³�´
U�Q S ]Z]wV�S ]wdZd U�Q S U�Q [ZS `cR Q ]wdZd�\ R ]eQ `ZS YZUq] VZd�[ZS QZQ Y

Yq]eX S dZdZd Y V�YZS X `�Q ]wd�YZ\ ` `ZS UZU�Q YZS [cRTU
U dcQ S dZdZd ` VZV�S YZ[ZU R X \ X ]rS UcRZR UZS VcQ U
`q]eX S dZdZd `�XTV�S dZd�Y ]rU V�\ ` X [�Q `ZS VWRT[
U dx]rS dZdZd ]eX�RTS Yq]eQ Q YZ\ Q ]rS UZYZY UZS VZdcQ

]rS QZQ UZS dZdZd ]rS YZ[q]rS UZ`Z[ X YZ\ ] RTS V�[ V ]r[ZS [q]r[
`Z`ZUZS dZdZd `cRT[ZS Q [ V ]r`ZYZ\ d ]rS dZdZV `ZS YZ`ZU
Vx]_RTS dZdZd Uq]rUZS `�X ` RTYZ\ ] ]rS [cRZR V�S RW]eX
` V�S dZdZd ` V�S Q ` d ]wd�`Z\ Q ]wd�[ `cRT`

`cR Q S UZ`q] `cR Q S UZ`q] ]wdZd�\ d ]rS ` VZV UZS ]r`cR
`ZS XZQTd�S Vx]r[ `ZS XZQZX S QTdWR ]wdZd�\ U ]rUZS UZ`ZU UZUZS Y dZd

VZd�S dZdZd VZd�S [Z[ZY ]wd�`Z\ ` ]r[ d V�YZU
X Y d�S [cRW] X UZUZS ]eX ` X [Z\ ] V�S `cR X ]wd�S R QTd

]rS [�Q^]rS dx]r[ ]rS [cRTUZS RT[Z[ ]wdZd�\ R [ZS UcRTY `q]rS d�Y�X
` dWRTS d�`ZY Q S ` VcX S U�Q ` YZS X `Z`ZS YZUcR XTV�\ [ `Z[ZS ]r`ZY R_d�S RW]_R

UZS XTdZd UZS Uq]rUZS V�`ZU UZS `�Q `ZS XZQ [ X [Z\ Y ]wV�S X^]r` UcRTS VcXTV
`ZYcRTS [ZUZ` `Z` V�S YZUZ` [cRT\ ] ]rS ]eQTd `ZS X^]r[
XZXTd�S QTdcQ XZX^]rS d�YZ[ ]wdZd�\ d V�S V�YZ[ ]Z]rS `q]wd

UZS YZ`ZYZS `ZU V `ZS [Z`�X S U�X ` [ d�\ U ]rYZS [�Q Y U�X S [�X^]
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