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¶]�½u¹y¹�©Z´.À��¹ ¾¬p¯�¶��Zo�yu�µv��µzºÀsw�zº¿uZ¤¯�{Y�µuZ dº�Y
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Ñ�¨^��¶¬À�º]�z´¨�Y�¾.³y�±ºÀ�Yz^À«Z§�`¾^���
,ººº³Z§ÎÒ±ºººº�yv³Y�¹ÎÓ¾^ººº���¶¨^ººº� {Y�&DVFDGH�
&RUUHODWLRQµuZ dº�Y�z´¨º�Y�¾º.³y�±ºÀº�Yz^À«Z§�½Yzº]§v³uz�

] j¿Zdº³¶{Y�zd°§�,³y��ÈdsY���ºd¯�z.³Z�³�µv¯M�b�uÎ½Yz]�
u¹vºo ¹ ¾º�{º¯M�½Zº·¶³ºº°³ÕZ]�¾�¿Z¯{M�½Z·�¶³ºº°³�½Yzº]

,³y��ÈdsY�zh§YvoÐÍb�Y�µuº]�@Ò�>
¾´Àdºº�Y�³YyZºº¨°·�¹@Ò>¾^ºº���¶¨^ºº� {Y�¾ºº¤À¤pc�yu
±¹zd�º�z�ÎÔ½u¹y¹�yu�µz-�¶��Zº] ½Y�¶º¿ÇyZ¸#�¹ ½Y�¶º¿Ç�¶º�

½Yz]5*%½Yz]�¾k¹zs�yu�µz-�¶��¹/
D
E
~��®d¿yº.«Y�Z]�
Z�s�yZ�d³YÎÕµuZ d�Y�z´¨�Y�¾.³y�±ºÀ�Yz^À«Z§�½Yz]v³Y�µuz§�²¿Y

z·�½Yz]�µz-�µu�¹ ½Y�¶¿ÇyZ¸#�¶¨^��Z]�Yy�¶lÀd³�²¿zºd¸]�µ¹zº-
] ±Z¸´��½Zº·¶º¿Ç�{Y�¦º¿¶v³Y�µuy¹M�b�u�,³y��ÈdsY���ºd¯

u¹vo�¾�{º¯M�½Zº·¶³ºº°³�½Yzº]Ï¹¾�¿Z¯{M�½Z·�¶³º°³�½Yz]
u¹voÒb�Y��

�½z.¿u�¢À¤pc�yu,³Yº·�³YyZ¨°·�¹@Ñ>¾^���¶¨^��{Y
&DVFDGH�&0$&µuZ dºº�Y�z´¨ºº�Y�¾ºº.³y�±ºÀºº�Yz^À«Z§�½Yzºº]

v³uzº§�º] j¿Zdº³¶¾¿Yz.°·�b�z���¿Y|�Y�z.³Z�³�µvº¯M�bº�u
©ºº°�¯��¹y�¶º] b^º�³&0$&,³y��ÈdsY���ºd¯�¹ µuº]�

½Yz]ÏÑ{Y�¾.³y�¶³º°³�ÎÒ¶]�Ðb�Y�¶d�Z¿��·Z§��
©zº·¹¹ªº�¹zc@Î>¨^º� {Y`®d¿yº.«Y�Z]�½Y�¶¿Ç�¦ºc ¾^º���

�{ºº¯M/HYHQEHUJ�0DUTXDUW¶¨^��½Z¸³{¹�½{Z��¶´À¸]�½Yz]�
µuZ d�Y�Z�s�yZ�d³Y�~��uz]yZ§�Zº]v³Y�µuz§�µz-�uYv�c�½Yz]�j¿Zd³

ÒZc�ÏÒµz-�uYv�c�yu�¶§�b�Y�µv��¾�yz]�ÏÒ�ÈdsY���ºd¯��
³ ½Yzºº] ,ºº³y¶ºº] ¾ºº�¿Z¯{M�½Zºº·¶³ººº°ÏÓ�Ïzººh§Yvo�¹ÓÑ�ÎÍ
b�Y�µvÀ�y�

Ò�aZÀ]zlc�
ÒóÎ�¾�z�¯�uYº¯

uYvº�cÓÖ~´ºk {Y�¾º.³y�¶º#yZ��¶³ºº°³�²¿Y�yu�zd�Y�¾º¬�
] ±M�aZ�t�¯�¶§�b�z-yYz£�µuZ d�Y�uyºº¯ ¢Àº¤pc¶�º³�µYz°·

yu�½{z.³y�yYuº°³�|À³�¹ ½{z.³y�½Yz]�¾�zº�¯�uYºº¯ ¹ Zº¸.³y
�kzº¯@Õ>bº�Y�µvº¯M��] Z·�¶³º°³�¶§�bº�Y�zº§w�ªº]Z£�¶½Y�¶³º-

v´³Z�º�]�Yy�¾.³y��À��¾¯Z°c�²¨°¯�vo�Zc�¶§�v³Y�µv��[Ztdº³Y
\Àczc�¶º] �Zº·¶³ºº°³�¾¿Z´º�¹y�zºh§Yvo�¹ ª£Yvºo ¹ÕÕ�ÎÓ¹

ÎÑ�ÕÓb�Y��

Ò�Ï�µuZ d�Y�uyº¯�½Z¸·Z.d�u�
ª¿w�mz��¶]�µuZ d�Y�uyº¯�½Z¸·Z.d�u�aZ�t�¯b�Y�

�º«Y�½Z¯u�½{z.³y�µZ.d�u�b¯�¾¬��½ÇZ]ÎÖ©v¯�$+,%$� ����¹
¾³Z�°§�bsZ�'DWDFRORU�

[�½zd¯ºd�¹zd¨�ººº�Y�µZ.dººº�u�7H[IODVK¾ººº³Z�°§�bsZººº�
'DWDFRORUaZ�t�¯�Z]��

®-Yzºº�Z¿u�µ{Yvºº³Y�ÎÕ�ºº¯Ç��ººº³ �zººd°À¬À¯��¶ºº�v´·��±ººº³{
½zÀ-�µ{Yv³Y�� �G�

i�©v¯�z´¨�Y�µZ.d�u�(SVRQ�*7������

Ò�Ð�¾·Z.�¿Z¯{M�½Z¸�¹y�
Ò�Ð�Î�½zÀ-�µ{Yv³Y�5*%] ¶³º°³�¶¬À�¹`z´¨�Y�

²¨�Y�Z·�¶³º°³�ª¿w��¿Yzº� bºpc�¹ z´¨º�Y�{Y�µuZ dº�Y�Zº]
v³v��
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏÏÎÖ

ÏÒÓ�½zd�§Zs�n���'3, ���¾-v´�syu�� Ñmº�¹�� Ð¹
µvºº� ²¨ºº�Y�n�ºº� µ{Yvºº³Y ÎÓ�ÎÓ�]zºº¯ zººd°À¬À¯��ÏÒÓ�ÏÒÓ

ª�¨À���
¶³º°³�z·�½Yzº] �¿Zº¯{MÕ~����v��yYz¨c�yZ]�5*%Z]�¶³º°³�

dº�Y¯Z³zº] {Y�µuZ `½Y�¶³Z¿Yy¶d�º³�¾�¿º³�¶¯Z³z]�±Z]{�¶]�µv��&¹
º] ½yZº¯M�½Z¸º�¹y¶vº¯M�bº�u�Z·�¶³º°³�¶º§ bº�Y�zº§w�ªº]Z£

]¶v³v��²¨�Y��z´¨�Y�{Y�±Z¨¯�¦¿�yu�¹ �º��b���ayº��

Ò�Ð�Ï�¶^�Zp¯�¹ }Z¨�³Y�½zÀ-�µ{Yv³Y�µºp³�;<=

~���¹ ¶d�-�Çv´#�±v���º��b���½Yz]�zd�Y�¾¬��¶º#yZ�
Yyu�±M�}Zº¨�³Ñ½yº³��^´¯�bpc�¶º�¤³�'��µv´´§�µv·Z�¯�¹

uyYv³Zdº�YRÎÍ] Z¸³M���ºd¯�¹ ½zÀ-�µ{Yv³Y�¶¶³º°³�}Z¨�³Y�±Yº´�
v��¾�z�¯�Zd¿Z¸³;<=v³v��¶^�Zp¯�Z·�¶³º°³��

Ò�Ð�Ð�µuZ d�Y�uyº¯�¾^���½Z·�¶¨^��
�º³�{Y�\¬dº¯ yY|º�Y�­zº³ ¾^º���½Zº·¶¨^º� yY|º]Y�¶^º�k�{Y

Ç ¶ºº� ±¹zd�ºº�z�zºº]Yz]�­ºdºº´¯º¯�Zºº] ½Y�¶ºº¿ÇyZ¸#�Zºº¿ ½Y�¶ºº¿Í�Ö
½YyYu�¶§�v��µuZ d�Y�\¤��¶]�Z�s��zd�-��{º¯M�®d¿yº.«Y�¹

½Yzºº] ½u¹y¹�¶ºº¿Ç�¶ºº�5*%½Yzºº] ¾ººk¹zs�¶ºº¿Ç�¶ºº� ¹
;<=uº]��

Ò�Ð�Ñ�¾�uZ�c�½Z·�¶³º°³�Z]�¾^���¶¨^���{º¯M�
±ZÀº¯ {YÓÖZ]��¤��½uYv�c��¾.³y�½zd�Y�¾¬��¶º#yZ��¶³ºº°³�

¶º§ �zº� ²º¿Yv´�Z]�µuzd�-�Z·vÀ��¾¯Z°c�yu�±Zº¨¯Y�vºo Zºc
º]¶] Z·�¶³º°³�¶À¤]�¹ [Ztd³Y�¾º�{º¯M�½Zº·¶³ºº°³�±Yº´º�¶±Yº´�

v³vºº� µuZ dºº�Y�¾ºº�¿Z¯{M�½Zºº·¶³ººº°³�,ºº³y �ÈdººsY�~�ºº�
&,(/$%²Àºº];<=½Yzºº] ¾^ºº���¶¨^ºº� {Y�µvºº� ¶^ºº�Zp¯�

Z]�¾º�¿Z¯{M�½Zº·¶³ºº°³;<=�^´¯�bpc�Z·�¶³º°³�±Z°·�¾�£Y¹�
½yº³'��Yz]�uYv�c�Z]�|À³�¹ a¹Z d¯�yYz¨c�uYv�c�Z]�¾¿Z·�¶¨^��½

] ±Z¸´��¶¿Ç�yu��¬dt¯�½Z·�µzº-¶v¯M�b�u�©¹vk�yu�j¿Zd³�Î�
b�Y�µv¯M�

Ò�Ð�Ò�{Y�µuZ d�Y�Z]�¾]Ztd³Y�½Z·�¶³º°³�Z]�¶¨^���{º¯M�
/
D
E
Z·�¶³º°³�

½YyYu�¶§�Zº·¶³ºº°³�{Y�½uYvº�c�Yvdº]Y��¹y�²º¿Y�yu/
D
E


¿u|³v³v��[Ztd³Y�v³uºº] ®º· ¶º] ½zºd¨�ºp³_] [Ztd³Y�¶¬À�¹`
½vºº�]�¶ºº� ¾ºº´p´¯�®ºº�y/
D
E
±M�{Y�½Y�µu¹vººp¯�²dºº�Z¿�¹

º]¶v´�Z]�®·�¶]�¾¨¿u|³�²¿zd�À]�½YyYu�¶§�uº]�½zº�]�ayºº��
~�º�] ½uYv�c�Z¸³M�±ZÀº¯ {Y¶³º°³�±Yº´�`½Yz]�¶À¤]�¹ ¾�{º¯M�

v³v��µuZ dº�Y�¾^º���¶¨^º� �¿Zº¯{M��ÈdsY�j¿Zd³²À]�,³y
;<=¹ ¾cZ^º�Zp¯�;<=©¹vk�yu�¾�¿Z¯{M�½Z·�¶³º°³�¾�£Y¹�

�Ï�b�Y�µv¯M�

Ò�Ð�Ó��{º¯M�{Y�µuZ d�Y�Z]�¾]Ztd³Y�½Z·�¶³º°³�Z]�¶¨^�
5*%Z·�¶³º°³�

�º�ºd¯�Yvdº]Y5*%] Z·�¶³º°³�¶À¬§�½Yz]�¶v¯M�b�u�Z]�~��
¶§�¶³ºº°³�½uYvº�c�aZ�]zº¯ �ºº°l¯�ª£Yvºo �¹y�{Y�µuZ dº�Y
Yuvl¯�¹ [Ztd³Y�v³uº]���ºd¯�²¿Y�Zº] �ÈdºsY�²¿zºd°§�½YyYu
yu�Zc�v��yYz¨c�¾º]Ztd³Y�vº¿vk�½Zº·¶³ºº°³�½¹y�ªº°��²Àº°·

bº¿Z¸³ÏÓz¿uZ¤¯�yu��ÈdsY�ª£Yvo�¶§�¶³ºº°³�5*%b^�³�Yy�
] ½uYv�c�Z¸³M�²À]�{Y�¹ v³v��[Ztd³Y��v´d�Yu��º�ºd¯�¶º]¶±Yº´�

³ºº°³`Y ¶¨^º� �¿Zº¯{M�½Yzº] ¶Àº¤]�¹ ¾º�{º¯M�v³v��µuZ dº��
²Àº] ,º³y��ÈdºsY;<=¹ ¾cZ^�Zp¯�;<=½Z·�¶³º°³�¾�£Y¹�
©¹vk�yu�¾�¿Z¯{M��Ð�b�Y�µv¯M��

Ó�½zÀ-�¶lÀd³�
Ó�Î�¨^���{º¯M�`½Z·�¶³º°³�{Y�µuZ d�Y�Z]�¾^���

¾�uZ�c�©¹vkÎ�
¨^º� yu`½Z·�¶³ºº°³�uYvº�c�zºÀÀ�c�Zº] ½Y�¶º¿Ç�¶º� ¾^º���

Z¸´��¶º¿Ç�yu�µzº- uYvº�c��¾º�{º¯Mª£Yvo��yYz¨c�uYv�c�|À³�¹ ±
,º³y��ÈdºsY��º�ºd¯Ï�ÏÐb�Y��yu�yYv¤¯�²¿zd°§�²À´$°·
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ ÏÏÍ

©¹vkÎ�,³y��ÈdsY�&,(/$%²À]�;<=¹ ¾cZ^�Zp¯�;<=¾�uZ�c�¾�{º¯M�½Z·�¶³º°³�Z]�¾�£Y¹�
'(�zh§Yvo�
&,(/$%

'(��ºd¯
&,(/$%

yYz¨c�uYv�c ¶¨^��yZdsZ� ³º°³�uYv�c`¾�¿Z¯{M ³º°³�uYv�c` {º¯M¾� �¿uy
Õ�ÓÑ
ÎÍ�ÑÎ
Õ�ÐÎ

Ñ�ÏÔ
Ò�ÕÎ
Ò�ÎÔ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�Õ�Ó�Ð ÏÖ ÑÍ
Î

ÎÐ�ÎÐ
ÎÐ�ÖÏ
ÎÓ�ÕÍ

Ò�ÓÒ
Ò�ÓÐ
Ô�ÐÖ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�Õ�Ó�Ð ÐÖ ÐÍ
Ï

ÎÐ�ÓÕ
ÎÐ�ÎÓ
ÎÍ�ÒÐ

Ò�ÐÑ
Ò�ÏÕ
Ñ�ÕÏ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�Õ�Ó�Ð ÑÖ ÏÍ
Ð

ÎÐ�ÕÖ
ÎÐ�ÔÎ
Ó�ÑÐ

Ò�ÑÎ
Ò�ÐÏ
Ð�ÑÑ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Ñ�Ð ÑÖ ÏÍ
Ñ

ÎÍ�ÐÓ
ÎÎ�ÍÑ
Õ�ÍÑ

Ò�ÓÐ
Ò�ÓÔ
Ð�ÓÔ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Ñ�Ð ÏÖ ÑÍ
Ò

ÎÎ�ÒÏ
ÎÎ�ÏÑ
Ö�ÎÑ

Ò�ÓÑ
Ò�ÕÕ
Ñ�ÍÎ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Õ�Ð ÏÖ ÑÍ
Ó

ÍÓ�ÎÐ
ÐÔ�ÎÐ
ÒÏ�ÎÏ

Ò�ÑÐ
Ò�ÔÐ
Ñ�ÒÒ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Õ�Ð ÐÖ ÐÍ
Ô

Ö�ÎÕ
Ö�ÏÕ
Ö�ÕÖ

Ð�ÏÑ
Ð�ÓÓ
Ð�ÒÐ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�Ð�Ð ÏÖ ÑÍ
Õ

Õ�ÎÖ
Ö�ÑÖ
ÎÍ�ÍÓ

Ð�ÒÏ
Ð�ÒÔ
Ð�ÑÑ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ð ÏÖ ÑÍ
Ö

Ó�ÕÕ
Ô�ÒÎ
Ö�ÏÏ

Ï�ÖÎ
Ð�ÏÎ
Ð�ÒÓ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Ð ÏÖ ÑÍ
ÎÍ

Ò�ÐÒ
ÎÍ�ÒÔ
ÏÕ�ÍÎ

Ï�ÏÐ
Ñ�ÍÎ
ÎÐ�ÍÐ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�Ð�Ð ÐÖ ÐÍ
ÎÎ

Ô�ÖÖ
Õ�ÏÕ
ÐÎ�ÑÕ

Ð�ÑÖ
Ð�ÓÐ
ÎÐ�ÏÓ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ð ÐÖ ÐÍ
ÎÏ

Ò�ÒÔ
Ó�ÕÔ
ÏÓ�ÏÑ

Ï�ÔÏ
Ï�ÔÓ
Ö�ÎÕ

ÒÍÍÍ
ÎÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Ð ÐÖ ÐÍ
ÎÐ
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏÏÏÎ

,º³y��ÈdºsY�zºh§YvoÒ�ÐÒbº�Y¶¨^��±Z°·�¶]��º]z¯�¶º§
bº�Y�,º³y��ÈdºsY��º�ºd¯�ª£Yvºo ½YyYu�uYv�c��¿Y|�Y�Z]

ÈdsY���ºd¯��¾^���¶¨^���{º¯M�yYz¨c¶d�Z¿��¿Y|�Y�,³y��
Z]�½Z·�¶¨^��Èh¯�aÇZºo ¾º��]�yu�¹ÐÍ¹ ¾�{º¯M�¶³º°³�ÐÖ

] ,º³y��ÈdºsY��º�ºd¯�¾º�¿Z¯{M�¶³ºº°³¶¶d�Z¿��¿Y|�Y�av�
bº�Y�©uZ�d¯�¶¨^��¶§�b�Y�²º¿Y�zº.³Z¿Z°³�ªº�Zo�½Z¸]Yººk
bº�À³�ÈdsY�zh§Yvo�¹ ª£Yvºo ,º³y��ÈdºsY�²Àº] ¾º´�¿��

uyYu�uºk¹�¾�oZ��
¨^º� yu`Z¸#�¾^º����¾�{º¯M�½Z·�¶³º°³�zÀÀ�c�Z]�½Y�¶º¿Çy

��ºd¯�ª£Yvo��yYz¨c�uYvº�c�|ºÀ³�¹ ±Z¸´º� ¶º¿Ç�yu�µzº- uYvº�c
,º³y��ÈdºsYÐ�ÑÑº]¶½Yz]�yYv¤¯�²¿zd°§�¹ b�Y�µv¯M�b�u

,º³y��ÈdºsY�zºh§YvoÓ�ÑÐ¨^��¶]��º]z¯�Yuvl¯�¶§�bº�Y�`
bº�Y�,º³y��ÈdºsY��º�ºd¯�ª£Yvºo ½YyYu�¾^º���aYzÀÀ�c

,º³y��ÈdºsY��º�ºd¯¾�Zs�v³¹y�{Y�yYz¨c�uYv�c��¿Y|�Y�Zº]
bÀº�^cv´º§¾º°³uZ¿{�zÀÀ�c�±Y|À¯�v´#z·�b�À³�|À³��¹y�²¿Y

¹ ª£Yvººo ,ºº³y �ÈdººsY�¹ bºº�Y�©uZ�dºº¯Z³�½Z¸]Yºººk ½YyYu
v³yYu�½uZ¿{�a¹Z c�zh§Yvo�

Ó�Ï�¨^���{º¯M�`�¹y�{Y�¾]Ztd³Y�½Z·�¶³º°³�Z]�¾^���
/
D
E
��©¹vkÏ�
¨^º� yu`¶��¾^º���,³y��ÈdsY���ºd¯�ª£Yvo��½Y�¶¿Ç

Í�ÕÓz]Yz]�,³y��ÈdsY�zh§Yvo�½Yz]�yYvº¤¯�²¿zºd°§�¹ bº�Y�
ÔÒ�Î,³y��ÈdsY���ºd¯�Z]�¾^���¶¨^��¶]��º]z¯�¶º§ bº�Y�

bº�Y�²¿zºd°§�{Y�yYz¨c�uYvº�c��¿Y|º�Y�Zº] ²Àº´$°·ÒÍÍÍ¶]�
ÒÍÍÍÍuyYu�¾�·Z§�v³¹y�,³y��ÈdsY��º�ºd¯��©uZ�d¯�¶¨^�

¹ zh§Yvo�¹ bº�Yv³yYu�¾°§�a¹Z c�,³y��ÈdsY�ª£Yvo�yu
,³y��ÈdsY���ºd¯�ª£Yvo��½Y�¶¿Ç�yZ¸#�¾^º���¶¨^º�Í�ÔÖ

½YyYu�,³y��ÈdsY���ºd¯�ª£Yvºo Zº] ¶¨^º� ²Àº°·�¹ bº�Y
z]Yz]�¶§�b�Y�,³y��ÈdsY�zh§Yvo�½Yz]�yYvº¤¯�²¿zºd°§Î�ÏÕ

bº�Y�uyYº¯�zh§Y�yu�yYz¨c�uYv�c��¿Y|�Y�Z]�¶¨^���ºº³ ²º¿Y�yu
ºsY��º�ºd¯uyYu�¾�·Z§�v³¹y�,³y��Èd�©uZ�d¯�|À³�¶¨^��²¿Y

v³yYu�¾§v³Y�a¹Z c�,³y��ÈdsY�ª£Yvo�¹ zh§Yvo�¹ b�Y�

Ó�Ð��¹y�{Y�¾]Ztd³Y�½Z·�¶³º°³�Z]�¾^���¶¨^���{º¯M�
5*%��©¹vkÐ�

,³y��ÈdsY���ºd¯�ª£Yvo��½Y�¶¿Ç�¶��¾^º���¶¨^º� yu
Î�ÔÎ�ÈdsY�zh§Yvo�½Yz]�yYvº¤¯�²¿zºd°§�¹,³yÏ�ÒÏb�Y�

v´d�·�¶¨^��¦¿�¶]��º]zº¯ ¹uzº· ¶º§��yYz¨c�uYv�c��¿Y|�Y�Z]
²¿Y�±Y|À¯�Z¯Y�uº��¾¯�uZ¿{�uyYº¯�¾��]�yu�,³y��ÈdsY���ºd¯

b�Y�|À#Z³��¿Y|�Y�u¹vp¯�¹ b�Y�©uZ�d¯�¶¨^��²¿Y�²À´$°·_
¦#º§�,³y��ÈdsY�zh§Yvo�¹ ª£Yvob�Y�

¨^º� yu`dºsY��º�ºd¯�ª£Yvºo �½Y�¶º¿ÇyZ¸#�¾^º���,³y��È
Î�ÒÓ,³y��ÈdsY�zh§Yvo�½Yz]�yYv¤¯�²¿zºd°§�¹ bº�Y�ÖÎ�Îb�Y�

¨^º� ¶º] �º]zº¯ ¶º§`¨^º� {Y�zºÀ��½zº.¿u�`��ºd¯�ª£Yvo�½YyYu�
,º³y��ÈdºsYbº�Y�¨^º�`z]Yz]�,³y��ÈdsY�zh§Yvo�½YyYu�zÀsY�

Zº]Ï�ÒÏbº�Y����ºd¯��yYz¨c�uYv�c��¿Y|�Y�Z]�|ºÀ³�b°º�£�²º¿Y�yu
½|À#Z³�aYzºÀÀ�c�,º³y��ÈdºsYuyYu��¹ µuº]�©uZ�d¯�¶¨^��²À´$°·

v³yYu�¾°§�a¹Z c�,³y��ÈdsY�ª£Yvo�¹ zh§Yvo�

Ô�j¿Zd³�½¹y�fp]�
½Yz]�½zÀ-�¶³º°³��¬dt¯�½Z¸�¹y�{Y�ª�Zo�j¿Zdº³ ¶º] ¶kººc Zº]
�,³y��ÈdsY���ºd¯�z�³�{Y��¾�uZ�c�½zºÀ-�¶³ºº°³��¹y���{ºº¯M

Y ¹ uZ¿{�,³y��ÈdsY�Z]�½Z·�¶³º°³�uºk¹��¶¨^º� ©uZº�c�­vº�©Z°do
b�À³�[º¬�¯�±Yv´#��yYz¨c�uYv�c��¿Y|�Y�Z]�,³y��ÈdºsY��¿Y|º�Y

uº��¾¯�µuYu�nÀkzc�¾]Ztd³Y�½zºÀ-�¶³ºº°³�Zº] �{ºº¯M��¹y�¹�²À´#
¾.³y�±ºÀ�Yz^À«Z§�½Yz]�¾]Ztd³Y�½Zº·¶³ºº°³�{Y�µuZ dº�Y�¾º´�¿�¾ºd«Zo

�kz¯�©¹Yvk�{Y�µuZ d�Y�¶À^���z´¨�Y@Ð>b�Y�
[Ztd³Y��¹y�¹u�²À]�z.¿u��zº� {Y¶³º°³½Yz]¶#z-��{º¯M�

�¹y5*%�¹y��²¨À«�b�Y�¾^�Z´¯�½Z¸]Yººk ½YyYu�/
D
E


�ÈdsY���ºd¯�yYv¤¯�²¿zd°§�½YyYu�Yz¿{�uº��¾º¯ µuYu�nÀkzºc
¨^º� ¹ bº�Y�,º³y`,³y��ÈdsY�zh§Yvo�|À³�¹ µuº]�©uZ�dº¯

bº�Y�¦#ºº§�{Y�µuZ d�Y�±uº]�zºd¸]�ªÀº«u�vº�y�¾º¯ zº�³�¶º]
½Zº·¶º�t�¯/
D
E
Àº�¯�¶º¿YyY��½zd^º�Z´¯�yZ½Yz]½Z·�¶³º°³�

¶]�¦¿u|º³®·b�Y�¾¿Z·�¶³º°³��¹y�²¿Y�{Y�µuZ d�Y�Z]��£Y¹�yu
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ ÏÏÏ

©¹vkÏ�,³y��ÈdsY�&,(/$%²À]�;<=¹ ¾cZ^�Zp¯�;<=Z] �{º¯M�{Y�µuZ d�Y�Z]�¾�¿Z¯{M�½Z·�¶³º°³�½Yz]�¾�£Y¹�
�¹y{Y�¾]Ztd³Y�½Z·�¶³º°³/
D
E


'(�zh§Yvo�
&,(/$%

'(��ºd¯
&,(/$%

v�cyYz¨c�uY ¶¨^��yZdsZ� ³º°³�uYv�c`¾�¿Z¯{M ³º°³�uYv�c`¾�{º¯M �¿uy
Ð�ÕÓ
Ï�ÖÏ
Ï�ÖÐ

Ð�ÎÑ
Ï�ÎÑ
Ï�ÎÒ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ñ�Ð Ð ÎÍ
Î

Ñ�ÎÒ
Ï�ÕÓ
Ï�ÖÏ

Ð�ÑÐ
Ï�ÍÖ
Ï�ÎÐ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÑ�Õ�Ð Ð ÎÍ
Ï

Ð�ÍÒ
Ï�ÐÔ
Ï�ÔÖ

Ð�ÑÐ
Ï�ÍÖ
Ï�ÎÐ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ñ�Ð Ð ÏÔ
Ð

Ð�ÐÒ
Ð�ÕÐ
Ð�ÒÔ

Î�ÖÐ
Î�ÐÏ
Î�ÔÓ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ñ�Ð Ð ÏÔ
Ñ

Î�ÏÕ
Î�ÏÖ
Î�ÐÏ

Í�ÔÖ
Í�ÔÖ
Í�ÕÎ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ñ�Ð Ò ÏÔ
Ò

Ï�ÕÖ
Ï�ÏÍ
Î�ÕÑ

Ï�ÎÎ
Î�ÓÔ
Î�ÒÐ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ð�Ð Ð ÎÍ
Ó

ÕÓ�Ï
ÓÖ�Ï
ÔÐ�Î

ÍÖ�Ï
Î�ÖÕ
Î�ÑÐ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ð Ð ÎÍ
Ô

Ï�ÕÎ
Ï�ÔÎ
Î�ÖÐ

Ï�ÍÓ
Î�ÖÖ
Î�ÒÑ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Ð Ð ÎÍ
Õ

Ñ�ÕÓ
Î�ÓÔ
Î�ÔÒ

Ð�ÓÓ
Í�ÕÓ
Í�ÕÓ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ð�Ð Ò ÏÔ
Ö

Ñ�ÏÑ
Î�ÕÒ
Î�ÓÏ

Ð�ÏÏ
ÍÓ�Î

Í�ÕÓ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Ð Ò ÏÔ
ÎÍ
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©¹vkÐ�,³y��ÈdsY�&,(/$%²À]�;<=¹ ¾cZ^�Zp¯�;<=Z]��{º¯M�{Y�µuZ d�Y�Z]�¾�¿Z¯{M�½Z·�¶³º°³�½Yz]�¾�£Y¹�
�¹y�{Y�¾]Ztd³Y�½Z·�¶³º°³5*%

'(�zh§Yvo�
&,(/$%

'(��ºd¯
&,(/$%

yYz¨c�uYv�c ¶¨^��yZdsZ� ³º°³�uYv�c`¾�¿Z¯{M ³º°³�uYv�c`¾�{º¯M �¿uy
Ð�ÒÏ
Ñ�ÐÏ
Ñ�ÓÏ

Î�ÔÕ
Ï�ÏÎ
Ï�ÑÏ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ñ�Ð ÎÍ ÎÓ
Î

Ï�ÒÏ
Ï�ÏÎ
Ï�ÐÒ

Î�ÒÓ
Î�ÔÐ
Î�ÔÕ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ñ�Ð Ò ÎÍ
Ï

Î�ÖÎ
Î�ÖÎ
Î�ÖÒ

Î�ÔÒ
Î�ÔÒ
Î�ÔÔ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ñ�Ð Ð Ó
Ð

Ñ�ÕÑ
Ñ�ÏÖ
Ò�ÓÕ

Ï�ÏÎ
Ï�ÑÏ
Ð�ÏÒ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ð�Ð Ò ÎÍ
Ñ

Ñ�ÒÏ
Ò�Î
Ñ�ÖÏ

Ï�ÍÑ
Ï�ÑÔ
Ð�ÖÔ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ð Ò ÎÍ
Ò

Ñ�ÒÕ
Ò�ÎÐ
Ð�ÔÑ

Ï�ÍÒ
Ï�ÑÔ
Ï�ÓÒ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Ð Ò ÎÍ
Ó

Ï�ÔÎ
Ï�ÕÍ
Ï�ÓÖ

Î�ÔÒ
Î�ÔÖ
Î�ÔÐ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ð�Ð Ð Ó
Ô

Ï�ÔÎ
Ï�ÕÍ
Ï�ÓÖ

Î�ÖÎ
Î�ÔÖ
Î�ÔÐ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�Ó�Ð Ð Ó
Õ

Ð�ÎÕ
Ï�ÒÏ
Ï�ÔÔ

Ï�ÍÐ
Î�ÔÎ
Î�ÔÔ

ÒÍÍÍ
ÏÍÍÍÍ
ÒÍÍÍÍ

Ð�ÎÏ�Ð Ð Ó
Ö

³º°³�¶]�b^�³�¶§�v³º��¾¯�[Ztd³Y`,³y��ÈdsY�½YyYu�©º¸l¯�
v´dº�·�½zºd°§��¹y�yu�Z¯Y5*%]¶¾�Z^cyY�uºk¹�­v��ªÀ«u

\�Z´¯Z³�½Z·�¶³º°³�yº�o�±Z¨¯Y��,³y��ÈdsY�yZÀ�¯�Z]�\�Z´¯
b�Y�uZ¿{�¾]Ztd³Y�½Z·�¶³ºº°³�²Àº] yu�Y ¶§�b�Y�z§w�ª]Z£±Z¨¯

¾]Z¿{yY�a¹Z d¯�aZÀ�º�s�Z]�Yy�¾¿Z·�¶³º°³�z´¨�Y�uyYuv´§yu�
¾cyºº�uºk¹��ÈdsY��uyYv³Zd�Y�¾.³y�aZ�t�¯�zº�³�{Y�¶º§

¾]Z¿{yY�±Z�¨¿�Yy�¾¿Z·�¶³º°³�z´¨�Y�~¨�z]�Z¿�¹ vº�Z]�¶dº�Yv³
v´º§¾cyºº�yu�a¹Z d¯�uyYv³Zd�Y�¾.³y�aZÀ�º�s�z�³�{Y�¶º§

v´�Z]@Î¹Ï>�
ºº] ,ºº³y �ÈdººsY��ºº�ºd¯¶¾^ºº���¶¨^ºº� {Y�µvºº¯M�bºº�u

j¿Zd³�Z]�¶�¿Z¤¯�yu�¾]Ztd³Y�¾º�{º¯M�½Zº·¶³ºº°³�Zº] ±¹zd�º�z�
¾´Àdº�Y@�Ò>] �¶½Z·�¶¨^��¶]�b^�³�²À´$°·��¶d�Z¿��·Z§�av�

�ºº�ºc�½uzºº]yZ§�¾^ºº��,³Yººº·@�Ñ>,ºº³Z§��@Ò>¹©zºº·¹@�Î>
ª�Zo�½zd¸]�yZÀ�]�½Z¸]Yºkµv�b�Y��

º] j¿Zdº³¶o j¿Zd³�Z]�¢À¤pc�²¿Y�yu�µv¯M�bº�u�¹y�{Y�ª�Z
] z´¨�Y�¾º.³y�±ºÀº�Yz^À«Z§¶¬À�¹`½Z¸¿Y�¶¬°kv´#�Z]�±ºÀ�z-y�
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ ÏÏÑ

�¬dºt¯@Õ>¶º�¿Z¤¯�ªº]Z£bº�Y¶§�b�Y�b¿|º¯ ²º¿Y�½YyYu�¹
] ½Z¸.³y��ÈdsY¶uZ�d¯�±M�{Y�µv¯M�b�ud«zÀsY�uyº¯�¶§�b�Y�z

j¿Zd³�Z]©z·¹@Î>uyYu�¾³Yºt°·�

Õ�¾¿Z¸³�½zÀ-�¶lÀd³�
¨^ºº� {Y�µuZ dºº�Y�Zºº]`�ºº�z��¾^ºº���½Zºº·¶³ººº°³�½Yzºº] ±¹zd

ª�Zo�¾^�Z´¯�j¿Zd³�z´¨�Y�¾.³y�±ºÀ�Yz^À«Z§�yu�¾�uZº�cv�³�
¾�{º¯M�½Z·�¶³º°³�½Yzº] ¾º]Ztd³Y�½zºÀ-�¶³ºº°³�{Y�µuZ dº�Y�Zº¯Y

5*%Zº¿/
D
E
¾^�Z´¯�yZÀ�]�j¿Zdº³ ¶º] zºl´¯���v��¹y�¶§�
/
D
E
uºº�¾º¯ µuYu�nÀkzºc�¹ ½Y�¶¬°kv´#��¹y�Z]�Z¸]Yººk

À«Z§�½Yz]�±ºÀº�z-y{Y�¹ µuº]�¶�¿Z¤¯�ª]Z£�z´¨�Y�¾.³y�±ºÀ�Yz^

¾�oZ��a¹Z c�Zº¸.³y��ÈdºsY�ª£Yvºo ¹ zºh§Yvo�¶¨´º¿Y�zº�³
uº��¾¯�µuYu�nÀkzc�zº�Zo�¢Àº¤pc�vº³yYv³�{Y�µuZ d�Y�²À´$°·

¶]�b^�³�½zd^�Z´¯�½Z¸]Yºk�©º�o�\^��¾º]Ztd³Y�½Zº·¶³ºº°³
] z´¨�Y�¾.³y�±ºÀ�Yz^À«Z§�¶´À¯{�yu�¾¬^£�aZ¤À¤pc¶¬À�¹`¨^��`

b�Y�µv��¾^���

¾³Yuyv£
] ±Z¸ �Y�¾d�´��µZ.�³Yu�¾�·¹&��b³¹Z�¯�{Y¶b¿Z°o�ªÀ«u

¾³Yuyv£�¾�·¹&��mz��²¿Y�½YzkY�yu�¾«Z¯v´§�¾¯�

¯Z³�µ%Y¹¶
�� GHVNWRS�VFDQQHU
�� &,(�FRORU�VSDFH
�� GHYLFH�GHSHQGHQW�FRORU�VSDFH
�� GHYLFH�LQGHSHQGHQW�FRORU�VSDFH
�� VFDQQHU�FDOLEUDWLRQ
�� QHXUDO�QHWZRUN
�� UHFRUGLQJ�SURFHVV
�� FRORULPHWULF�DQQHU VFDQQLQJ
�� PHWDPDU
��� GLPHQVLRQDO�IXQFWLRQV

��� JUD\�EDODQFHG
��� ORRNXS�WDEOH
��� VLJQDO�SURFHVVLQJ
��� QRGH
��� .DQJ
��� $QGHUVRQ
��� SHUFHSWURQ
��� EDFNSURSDJDWLRQ�$OJRULWKP
��� SRO\PDW

kYz¯�
��� 9KUHOO�� 0�� -��� DQG� 7UXVVHOO�� +�� -��� ³&RORU� 6FDQQHU�

&DOLEUDWLRQ�YLD�D�1HXUDO�1HWZRUN�ù ,(((�,&$663����
9RO����SS������������

��� 2VWURPRNKRY�� 9��� HW�� DO�� ³7ZR� $SSURDFKHV� LQ�
6FDQQHU�SULQWHU� &DOLEUDWLRQ�� &RORULPHWHULF� 6SDFH�
%DVHG� YV�� &ORVHG�/RRS�ù SURFHHGLQJ� FRQI�� 'HYLFH�
,QGHSHQGHQW� &RORU� ,PDJHLQJ�� 63,(�� 9RO�� ������ SS��
��������������

��� %HUQV�� 5�� 6��� DQG� 6K\X�� 0�� -��� ³&RORULPHWHULF�
&KDUDFWHUL]DWLRQ�RI�D�'HVNWRS�'UXP�6FDQQHU�8VLQJ�D�
6SHFWUDO�0RGHO�ù -� RI�(OHFWURQLF�,PDJLQJ� 9RO�������
SS����������������

���+XDQJ��.��/���+VLHK��6��&��� DQG�)X��+�&��� ³&DVFDGH�
&0$&� 1HXUDO� 1HWZRUN� $SSOLFDWLRQV� RQ� WKH� &RORU�
6FDQQHU� WR� SULQWHU� &DOLEUDWLRQ�ù SURF�� ,QWHUQDWLRQDO�
FRQI��2Q�1HXUDO�1HWZRUN� 86$�������

��� 6FKHWWLQL�� 5��� %DUROR�� %��� DQG� %ROGULQ�� (���
³&RORULPHWULF� &DOLEUDWLRQ� RI� &RORU� 6FDQQHUV� E\�
%DFN�SURSDJDWLRQ�ù 3DWWHUQ�5HFRJQLWLRQ�/HWWHUV��9RO��
����SS������������������

Ó�} �¾´À�o�����¹­ �¾°¿z§��ù¶#yZ��[ºÀ���Àt�c
]¶©¹Y�b°�£��¾�º´�¯�¾^���½Z·�¶¨^��¶¬À�¹�{Y�µuZ d�Y

²¿Z^c�½Z·�¶�t�¯�ø�¾kZ�³�¾�v´¸¯�~³Yz ´§�²À¯º��
� �±Z¸ �YÎÎÒ�ÎÎÎ±Z]M��ÎÐÔÖ�

Ô�} �¾´À�o����¹­ �½yZ ���ù¾kZ�³�aÇº�p¯�¦À¨ c
¹ ¶]�¾¨¿|À���Yºs�{Y�µuZ d�Y�Z]¬À�`¾^���½Z·�¶¨^���ø

� �±Z¸ �Y��¾kZ�³�¾�v´¸¯�~³Yz ´§�²À¯º�ÎÐÐ�ÎÏÓ�
±Z]MÎÐÔÖ�

Õ�m �±Yu|¿Y��¹} �½v³¹Yy�¾´À�o����ù¾.d�^°·�¶�«Z�¯
½Y½M�¾��½Z·�¶§zp¯�¹ z´¨�Y�{Y�ª�Zo�½Z·�¶§zp¯�²À]�ø

©Z���©È¤d�YÎÖµyZ°���Îyº¿z¸���ÎÐÔÖ� �ÎÖÕ�ÎÕÖ
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