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(�s� Z¿�¹ [º�z¯�¶°À³�¶ÀoZ³�yu�yº�)�/Z·z¸��{Y�/yZÀ�]
�{u�¹ {Yº·Y��±YuZ]M�v´³Z¯�0¿Z·z¸��ª¯Z��¶)�v³yYu�yYz£¹ ©º���
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ Ñ

©¹vkÎ�±Zd�]Zc�yu�yº�§�¾°À¬£Y��¿Yz��½v´]�®À�¤c�@Ö>
æè æç ææ æå î í ì ë ê é è ç æ

0ºººº¬Às
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¾¯uº��¾^�³�b]º�y� Z·{¹y� {Y� 0°)� v�yu� ¢�Z´¯� ²¿Y� yu
/uZ¿{� yZÀ�]� /zÀt^c��¿Z¯z�� ªÀ�³Zd�� ¶lÀd³� yu� ¹ b�ÇZ]

¾¯�±M�{Y�¶)�uyYu�uºk¹µuZ d�Y�±Yºcuz§�0do�z.¿u��z��{Y
] Z¿�ÇZ]�b]º�y�½YyYu�¶)�0¿Z·z¸��¶]�z-Y¶0kz��mÈ��Yv³Y�

¶kºc®À´§Z]�b]º�y�¶)�v¿u�®À·Yºs�¹ n^��­Z.´·�yu�Çº°�¯�Ç
®)�Zd^�³� Yº·�/Z¯u�¶)�\��¹ [¹z��­Z.´·�yu� Z¿b�Yuºk¹�

¾¯� ÇZ]� Yº·� /Z¯u� ¶)� z¸�{Yv�]� ­Z.´·� yu� ¹ uyYu±Y|À¯� u¹y
] b]º�y¶Z��av�¿�z¿x��bÀ�z��­z-�/Yº·� Yz¿{�v¿M�0¯�²À

ª*��yu��º�º¯�²¿Y�¶)�uyYu�Yy�/zd�À]�b]º�y�æ�µuYu�±Z�³
b�Y�µv��¿Y�z]Z´]ÇZ]�Yº·�b]º�y�¶)�¾¤�Z´¯�yu�¾do�²b�yu�

/{Z-� /Z·z«º)� ¶]� {ZÀ³� ²¿zd�À]� ¶)� z¸�{Yv�]� ­Z.´·b�Y
Z��b]º�y¿Yy�uºs�zÀgZc�/zÀt^c�yº�³Yv´)�{Y�µuZ d�Y�¹ µv¯M�²À

uYu�v·Yºs�±Z�³� �zc�[Z^o�/Z¯u�µ{Yv³Y�¶]� Z¯u��·Z)�yu�z]Z´]
¾¯�²¿YzÀt^c��¿Z¯z�� {Y� µuZ d�Y� ¶)�b�z-� ¶lÀd³� ±Yºcyu�/

¶Àkºc�ª]Z£�yº�)��Z¤³�{Y�/yZÀ�]b�Y�
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏÒ

è�WYyY�`mz��
Yº·� yº�³Yv´§�®d�À��zÀÀ�c¿a¹Z d¯�¡z�� {Y�½zÀt^c� ¶]�¾

­Zl³Y�ª]Z£b�Y�±Z¨¯Y� ¶^´k� ¶]� ¶kºc� Z]� µ%¹z��²¿Y� yu½z¿x�
¶d�z-�z�³�yu�mz��¹u��±M�¾-uZ��¹ ©{Z´¯�yu�mz��{Y�µuZ d�Y

ayZ^��¶§�b�Y�µv�Y{Y�v³�
�«Y�Z��mz�yº�³Yv´§�½¹y�z]�[M�®À¤d�¯���
[�¾«Z�º��yYº¿u�½¹y�z]�[M���Z��mz�

¾º¿Yº·�yºº�³Yv´§�yu/{Z-�/Z·z«º)�yu�uºkº¯­|À³Z¨¯�{Y��¤��
º]Zk¶µuZ d�Y�yºº�³Yv´§�±¹yu�uzº^¯�±uzº§ ¦´ºs ½Yzº] ¾º¿Zk
¾ºº¯zºº� {Y�®ºº· uºººkº¯�½uZ¸´ºº�À��yººº�³Yv´§�yu�Zºº¯Y�uººº�Yv´¿
]Zk¶z��{Y�®·�¹ ¾¿ZkY³Y�¹ zÀt^c�v´¿½Z¯u��·Z§�½Yz]�­zk�©Z¤d

¾º¯ µuZ dº�Y�yºº�³Yv´§uºº��©Z¤d³Y�\¿z��¶§�Zl³M�{YZ¯z-yu�
uZ¿{�yZÀ�]�zºÀt^c�©ººpcb�Y±Y|À¯�¶§�b�Yu�yZ�d³Y�±YºdÀ¯�Yx«�

©Z¤dº³YZ¯zº-uZº¿{�yºº�³Yv´§�{Y�uºº��Z¸oz��²¿Y�{Y�­Yv§�zº·
µ&ºº¿¹Zºº¸³M�\ºº¿Z�¯�¹ Z¿Y|ºº¯ ¹ ¶dºº�Yu�Yy�uºººs �Zººs ½Z¸Àºº-

a¹Z d¯v³Y�¶§�¶dsYuz��Z¸oz��²¿Y�{Y�­Yv§�z·�n¿z�c�¶]�ª¿w�yu
¾¯uº��

è�Î�yº�³Yv´§�½¹y�z]�[M�®À¤d�¯���Z��mz��
] [M� �yº�³Yv´§�½Z¯u��·Z§�½Yz]�mz��²¿Y� yu¶ayº�

¾¯�¢¿y|c�yº�³Yv´§�½Z·�µz��½¹y�z]�®À¤d�¯uº��{Y�[M�¢¿y|c
²¿Y�½Yz]� ¹ ¶d�z-�ayº�� yº�³Yv´§�½ÇZ]�b°�£¦¿� {Y� yZ§

¶«º«¾¬sYu�z�¤]�¾�¯Õ½uv�d¯�½Z¸sYyº�� ¶§�zd°À¬À¯��ÏÔ
qYyº�� uv��]¶z�£Ó�Íb�Y� µv�� ­Zl³Y�±M�½¹y� z]� zd°À¬À¯�
¾¯� µuZ d�Yuº��¾¿ÇZ]�n���½¹y� z]� ¶«º«�²¿Y�¢¿z�� {Y�[M

¾¯�¢¿y|c� yº�³Yv´§uº��¶«º«� Z]� uyºsz]�²°��[M�²¿YZ·¹
µz�] yº�³Yv´§�½Z·¶b§zo�²À¿Z��b°�µuz§z¿Z��¹½Z¸d°�£�

Yy�yº�³Yv´§¾¯���º�v·u�¾cyº��yu] [M�¢¿y|c�¶§¶ayº�
] ¹ |¿y�aYyw¶yZ§�v�Z]�½z��Y�ª¨�Yª�Zo�½zd¸]�¾¿uº��¾¯

zÀt^c�¹ ¶d�z-�yYz£�zÀgZc�bpc�yº�³Yv´§�{Y�½zd�À]�n��� Yz¿{
¾¯�ayº��½zd�À]uzÀ-�²¿Y� ­Zl³Y� Z¯YyZÀ�]� yZ��� ¶]� {ZÀ³� yZ§

uZ¿{uZ d�Y�­¹|«�¶§�uyYu�¾¯�[Zl¿Y� Yy�½º£�½Z¸�°��{Y�µ¶§�v´§

uº]�v·Yºt³� ¶�z�� ¶]�±¹z¤¯�½uZ�d£Y� z�³� {Y�[M�¢¿y|c� Yx«
�°����ºcZ]] [M� ¹ ¶d�z-�ayº��¾«º°�¯� yZ���¶ayº�

«º«� yu� µv�� uZl¿Y�½Z¸sYyº�� ¢¿z�� {Y�bk`½¹y� z]�¾�¯�
¶«º«¾¯�µvÀ�Z��yº�³Yv´§�½Z·uº��

] zgY�yu�¶§�b�Y�±M��¹y�²¿Y�¾�Z�Y�b¿|º¯®À¤d�¯�uyºsz
©Z¤d³Y�yº�³Yv´§�­z-�n���Z]�[M�aYywZ¯z-¶d�z-�ayº��zd¸]�

yZ§�¹Y¾¯�ÇZ]�®d�À��¾º¿u¹y��mz��²¿Y�\À��z.¿u��z��{Y±M
Y¶)�b�¶«º«�vo�{Y��À]�¾-uyºs�±Z¨¯Y�µz��¹ Z·yº�³Yv´§�½Z·

[M�Z]�®À¤dº�¯�}Zº°c�zºgY�yuuyYu�uºk¹�b�Y�²¨°¯�²À´$°·
®À¤d�¯�}Z°c�zgY�yu�¶§· ¶«º«�Z]�[Mº¶«º«�½¹y�z]�[º�y�Z½Z·
uºº� uZºl¿Y�yºº�³Yv´§�ª¨º��ç�z]�[M�®À¤d�¯���Z��mz�

¾¯�±Z�³�Yy�z«º§�yº�³Yv´§�½¹yv·u�

è�Ï�¾«Z�º��µyYº¿u�½¹y�z]�[M���Z��mz��
] mz��²¿Y� yu¶µz��½¹y� z]�[M� ®À¤d�¯���Z��½Zk½Z·

©Z�º��½¹Zo��z�� ®§� µyYº¿u�¦¿�½¹y� z]�[M� �yº�³Yv´§
y¶d�¾¯�µvÀ�Z��½Yuº��¬�Z��yu�µyYº¿u�²¿Y`µz��²À]�¹ ²��½Z·

\�³�¹ µv��½{Z�Zk�yº�³Yv´§uº��¾¯�±¹yu�½Z¸«Z�º��n��
[º�z¯�[M� Z]�}Z°c�zgY�yu� µyYº¿uµv�Yº·�¹yº^��²°�{Y

¾¯�¦´s�¾p��� zÀt^c� zgY� yu�[º�z¯�n���²¿Y�½¹yuº��
¦´s�½Yº·�²¿Y�~��µv��¾¯�yº^��yº�³Yv´§�½¹y�{Y¹ v´§

©Z¤d³Y�\^�½Z¯z-v·Yºs�yº�³Yv´§�{Y�zd�À]�v��mz��²¿Y�yu
¦#º§�½Z¸sYyº��¶§�¾�¯�¶«º«�{Y�¾¬^£�mz��v´³Z¯�|À³z]½¹y

µuZ d�Y�µyYº¿u�½¹y�[M���Z��½Yz]�b�Y�µv��\�³�±M�¶³v]
¾¯uº��

±M�yu�mz��²º¿Y�b¿|º¯Y] ¶§�b�¶®À¤d�¯�}Z°c�­v��ªÀ«u
´§�½Z·�µz��¹ Z·�¶«º«�Zº] [M¹ yº�³Yv´§�¾-uyºs�±Z¨¯Y�yº�³Yv

¶«º«�½¹y�z]�[º�y�Z¿¾¯�zd°§�yº�³Yv´§�½Z·�z��{Y�¾«¹�uº�
] ¶§�b�Yu�¶kºc�¶¬Xº�¯�²º¿Y�¶º] vº¿Z]�zº.¿u¶}Z°c�­v��ªÀ«u

©Z¤d³Y�yYv¤¯��·Z§�±Z¨¯Y�yº�³Yv´§�mº���Z]�[M�aYyw�®À¤d�¯
Z¯zº-uyYu�uººk¹��zd¯z�¯M�{Y�¾�z�¯�z�¯M�/zºÀ-�µ{Yvº³Y�½Yzº]
[Èº£b£u�Zº] yYuæ��v��µuZ d�Y�z�¯M�ª¨��è���Z��mz�

¾¯�±Z�³�Yy�¾«Z�º��µyYº¿u�½¹y�z]�[Mv·u�
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ Ó

&RQGHQVRU

,QMHFWLRQ�3LSH

2XWOHW

,QOHW

:DWHU�,QOHW

ª¨�Ï�z«º§�yº�³Yv´§�½¹y�z]�[M�®À¤d�¯���Z��mz�
,QMHFWLRQ�3LSH

)DQ

&RQGHQVRU

6WUDZ�3DQHO

ª¨�Ð�¾«Z�º��µyYº¿u�½¹y�z]�[M���Z��mz�

é��¿Z¯{M�uyº¯�µZ.d�u�
½Yz]b§z��bsZ��½{Z-�z«º§�µZ.d�v¨¿�{Y�mz��½YzkY

©v¯�±Yz¿Y�½{Z-�z«º§6)���yu�±M�aZ�t�¯�¶§�v��µuZ d�Y
©¹vk�ç�b�Y�µv��µuYu�±Z�³�

bÀ�ºº�¹�yu�µvºº� uZººl¿Y�aYzººÀÀ�c�½zººÀ-�µ{Yvºº³Y�½Yzºº]
b£u�Z]�½Y�µºÀºk j´º� Zº¯u��®dº�À��¾º¨À¯Z´¿uº¯zcÒ�Í¶kyu�

ª¨À���¬dt¯�½Z¸d°�£�½¹y�z]�uYz.Àd³Z�\�³�v�ªp¯�¾¿Z·
ayZ^��b�Y�µv��\�³�j´��Z¯u�±M�yu�¶º§Y{Y�v³�¾k¹zs�¶«º«

s ¶«º«��yº�z�°§º�³Yv´§�¾k¹zº¸d³Y��yºº« ½ZºWº¯�¶«ºº²À�zÀ�
±Zº¤ s�k¹zs�¶«º«��º�Y¹Y�{Y�¾º· zÀ�¯��yºcYzº] ½u¹y¹�½Yººº¶

½Yººº· zÀºº�¯��yººº�³Yv´§�{Y�¾ººk¹zs�½Yººº· zÀºº�¯��yººº�³Yv´§

¯ �yºcYz�Y¹Y�¶º] ½u¹y¹yºcYz�Y¹Y�{Y�¾k¹zs�½Yº·�zÀ��z]�µ¹È�
½Yº·�zc�[Z^o�½Z¯u�¹ �Àp¯�½Yº·�¦�s�[Z^ºo ½Zº¯u�²º¿Y

v��½zÀ-�µ{Yv³Y��Àºp¯�{ZÀ³�uyº¯�[M��z�¯�²À¯Zc�½Yz]½Yz]
�Z�º¶«º«�½¹y�yu��·ºdoY�ZºÀ��yYv¯�¶]�iZÀº[M�ª¨b�Y§ºº¶

¹ �yYvsYyº��¶«º«��®À�´c�zÀ���±|t¯��[M�¢¿y|ºc �º°��ª¯Zº�
· ¶«º«ºv�Z^À¯��]Yy�½Z�ÀÀ�c�½Yz]º�¯�yYv¤¯�²º±|t¯��[M��z

��ºc��t�¯�±Z¯{�yu�±M�n���aYzºÀÀ�c�¹ µvº� iyvº¯ [M
qz³�Z]�z]Yz]�b¤À¤o�yu�¶º§ zºÀt^c�qzº³ ¹ µvº� b^ºg zºd¯º³z§

¶^�Zp¯�v�Z^À¯�[M��z�¯uº��¾¯�ª¨��é�µZ.d�u�¦ÀcZ°�
¾¯�±Z�³�Yy��¿Z¯{Mv·u�
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏÔ

©¹vkÏ�yº¯�½{Z-�z«º§�aZ�t�¯µuZ d�Y�u
&DSDFLW\ ,QGRRU�&RQGLWLRQ 2XWGRRU�&RQGLWLRQ

� ������%78�+5 7'% ���R& 7:% ���R& 7'% ���R& 7:% ���R&

� ������%78�+5 7'% ���R& 7:% ���R& 7'% ���R& 7:% ���R&

)DQ

&RQGHQVRU

(YDSRUDWRU

7�

7�

)DQ

0RWRU

&RPSUHVVRU

&DSLOODU\�WXEH7�

3XPS

:DWHU�WDQN

7

:DWHU�UHWXUQ�OLQH

�

7KHUPRPHWHU
�7

7�

:DWHU�LQMHFWLRQ�7

ª¨�Ñ�®À¤d�¯�¢¿y|c�mz��½Yz]��¿Z¯{M�µZ.d�u�¦ÀcZ°��ª¨�

ê��¹y��¿Z¯{M
®À¤d�¯���Z���½uZ��b«Zo�¶��½Yz]�µv��­Zl³Y�aZ�¿Z¯{M

z-�ayº��¾«Z�º��µyYº¿u�½¹y���Z��¹b��yu�aZ�¿Z¯{M�²¿Y
yYz£�µuZ d�Y�uyº¯�©{Z´¯�yu�z«º§�¶§�¾d«Zo�v´³Z¯�¾�£Y¹�¾�¿Yz�

¾¯uzÀ-¾¯�­Zl³Yuº��uZ�]Y�¶]�µZ.�¿Z¯{M�¡ZcYÒ�Ð�Ô�Ñ�Òzd¯�
b�Y�º·�¾«º°�¯��¿Yz��v´³Z°·½Z¸¬¿º§�½¹y�{Y�¡ZcY�ªsYu�½Y

yº^��yºcYz�Y¹Yµuz§½u¹y¹�¶$¿yu�¢¿z��{Y�±v��uz��{Y�~��¹
¡ZcY�uyY¹uº��¾¯��Àp¯�½Yº·�{Y�yº�³Yv´§�±uz§�¦´s�½Yz]

¾¯� µuZ d�Y� ±¹zÀ]uº��ª¨��ê�z«º§� bÀ��¹yu­Z.´·
¾¯�±Z�³�Yy��¿Z¯{Mv·u�

ë�aZ�¿Z¯{M�j¿Zd³�
º§�½¹y�z]�½uv�d¯�aZ�¿Z¯{M�¬dt¯��¿Yz��yu�½{Z-�z«

¦¿�j¿Zd³�¶§�b�z-�ayº�{Y�¶³º°³�¿Z¯{MaZ©¹vk�yu��è�
¶WYyYb�Y� µv��] ­{Ç¶¶§�b�Y� z§xcz¿Z��j¿Zd³aZ�¿Z¯{M�

]¶¸]Z�¯�ªÀ«ubb�Y�µv�³�¶WYyY��

ì��¿Z¯{M�j¿Zd³�¾�yz]�
¾¯�±Z�³��¿Z¯{M�j¿Zd³�¾�yz]�½uZ��b«Zo�¶��yu�¶§�v·u

yYº¿u�¹ ®À¤d�¯���Z�yYv¤¯�yu�¾¸kºc�ª]Z£�aYzÀÀ�c�¾«Z�º��µ
ayº��¾³Z¿zk�½Yº·�½Z¯u�²À´$°·�¹ uz^¯�½Z¯u��¾�z�¯�z�¯M
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©Z���©È¤d�YÏÏ_yZ°���Ï�v´ �YÎÐÕÏ Õ

©¹vkÐ�¾]zlc�aZ�¿Z¯{M�j¿Zd³
r¿yZc�ÏÖ�Ó�ÎÐÕÍ voY¹ zd¯YyZ��¿Z¯{M�

©Z�º��z]���Z� ®À¤d�¯���Z� ½uZ� � yº�³Yv´§�b«Zo Ï
���� ���� ���� q& �Àp¯�¦�s�[Z^o�½Yº·�½Z¯u7� Ð
���� ���� ���� q& �Àp¯�zc�[Z^o�½Yº·�½Z¯u7� Ñ
���� ���� ����� q& yº�z�°§�{Y�¾k¹zs�uz^¯�½Z¯u7� Ò
���� ���� ���� q& yº�³Yv´§�{Y�¾k¹zs�uz^¯�½Z¯u7� Ó
���� ��� ���� q& ²ÀWº¯�¶«º«�{Y�¾k¹zs�uz^¯�½Z¯u7� Ô
���� ���� ���� q& ºcYz�Y¹Y�{Y�¾k¹zs�uz^¯�½Z¯uy7� Õ
���� ���� ���� q& yº�³Yv´§�{Y�¾k¹zs�½Yº·�½Z¯u7� Ö
���� ���� ���� q& yºcYz�Y¹Y�{Y�¾k¹zs�½Yº·�½Z¯u7� ÎÍ
���� ���� ���� q& yº�³Yv´§�¶]�½u¹y¹�½Yº·�½Z¯u7� ÎÎ
���� ���� ���� q& yºcYz�Y¹Y�¶]�½u¹y¹�½Yº·�½Z¯u7�� ÎÏ
���� ���� ���� $ z«º§�¾�z�¯�±Z¿zkz�¯M� ÎÐ
��� ��� � FP��PLQ [M�¾]u0�uz-� ÎÑ
���� ���� � FP��PLQ [M�zÀt^c�¾]u ÎÒ

&RROHU
&RQGHQVRU�$LU

$PELHQW�$LU /DE�5RRP��6LGH�9LHZ�

(YDSRUDWRU�$LU

ª¨�Ò�¾�£Y¹�bÀ��¹�yu��¿Z¯{M�­Z.´·�yu�z«º§�bÀ�£º¯
¾¯uzÀ-�u¹vo�yu�yº�z�°§�yu�¾�z�¯�z�¯MÒ�Î{Y�zd°§�z�¯M�

½uZ��b«Zo�yu�¾�z�¯�z�¯Mb�Y°§�¾�z�¯�±Yºc� Yx«�yº�z�
¾¯��·Z§v]Z¿�½Z¯uuz^¯�u¹vo�yu�yº�z�°§�{Y�¾k¹zs�æå

½Z¯u� ¹ ¶kyuuz^¯�u¹vo� yu� yº�³Yv´§� {Y�¾k¹zs�í¶kyu�
¾cyº��yu�v]Z¿�¾¯��·Z§yu�²ÀWº¯�¶«º«�{Y�¾k¹zs�½Z¯u�¶§

u¹voÏu¹vo� yu� yºcYz�Y¹Y� {Y�¾k¹zs�½Z¯u� ¹ ¶kyu�(¿

¾¯� ±Z�³� Yy��·Z§� ¶kyuv·u�aYzÀÀ�c� z.¿u��z�� {Y½Z¯u
u¹vo� yº�³Yv´§� {Y� ¾k¹zs� ½Yº·î±Z�³� Yy��·Z§� ¶kyu�
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�kYz¯
�� &HQJHO��<��$��� DQG�%ROHV��0��$���7KHUPRG\QDPLFV��

$Q� (QJLQHHULQJ� $SSURDFK�� �UG (G��� 0F*UDZ�+LOO��
%RVWRQ�������

�� %6�������3DUW����������7HVWLQJ�IRU�5DWLQJ�RI�5RRP�
$LU�&RQGLWLRQHUV��%ULWLVK�6WDQGDUG�,QVWLWXWLRQ�

�� 'RVVDW�� 5R\� -��� 3ULQFLSDO� RI� 5HIULJHUDWLRQ�� 3UHQWLF�
+DOO��1HZ�-HUVH\�������

�� %DOODQH\��3��/���5HIULJHUDWLRQ�DQG�$LU�&RQGLWLRQLQJ��
.KDQQD�3XEOLVKHUV��'HOKL�������

�� %URZQ�� :�� .��� ³)XQGDPHQWDO� &RQFHSWV� ,QWHJUDWLQJ�
(YDSRUDWLYH� 7HFKQLTXHV� LQ� +9$&� V\VWHPV�´
$6+5$(� 7UDQVDFWLRQV�� 9RO� ���� 3DUW� ��� SS������
�����������

�� 0HNOHU��*���³(YDSRUDWLYH�&RROLQJ��$�9HUVDWLOH�7RRO�
IRU�+9$&�'HVLJQ�´ &RQVXOWLQJ�6SHFLI\LQJ�(QJLQHHU
SS��������2FW�������

�� *RVZDPL�� '�� <��� 0DWKXU�� *�� '��� .XONDUQL�� 6�� 0���
³([SHULPHQWDO� ,QYHVWLJDWLRQ� RI� 3HUIRUPDQFH� RI� D�
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