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b�Y�vÀ¬§�ª°pc�ª]Z£�±Z¿zk�µu¹vp¯��¿Y|�Y�zº¯Y�²º¿Y�bº¬���
u¹vo�¹ +y|]�Zd^�³�~³Yzºc ¾dº�³��¬º� Yzº¿{P+Ôb�Yyu�

½Yz]�¹ v]Z¿�¾¯��¿Y|�Y�©v^º¯ µvº� ®º- ¶ Àº�¹�\¿zº� ¶lÀºd³
±Z¿zk�¦À��¾d�¿Z]�z�³�uyºº¯ ±Yººc ©ºº�ou¹|�Y�Yy�¶À«¹Y��yu

©zdº´§�yYvº¯ ¾ºoYz�¾��½M�{Y�7/���©Z´.À��¹u�vÀ«ºc�½Yz]�
¬�Yº]z¯�¾º³Z§z��Z]�¾�º~.+]�ÒÍ±Z¯{�¹µuz¯�ÎÍ�uº¿z��ª§

b�Y�µvº� µuZ dº�Y��½Z·vÀ¬§�º¿Yyu�½Yz]�©Z´.À��¹u�²¿Y{Z ��
º]¶u¹y�¾¯�yZ§�º¿Yyu�¶§�z.¿u�©Z´.À��¹uZ·vÀ¬§½{Z �À�] Yy�¶

³u�iºº¯ ¶º�¿Z¤¯�{Y�uyYu�µvº¸�%Zd«¹�¦¿�Z]�¾º�½M�½Y�µyY�¶º³Yv
±Z°·��kz¯�%Zdº«¹�²º¿Y�vº¿M�¾º¯ bº�v]��kzº¯½Z�s�©Z´.À��

Z�s�µv´´§�b¿º¤c�¾ºk¹zsb�] ¦]vÀ��yYv¯�yu�¶§�¶¶d�y�yZ§
bº�Y��uº��¾¯�¶dº�z-�¾º¿Z¸³�¾ºk¹zs�%Zdº«¹�{Y�yYvº¯ ¦]vÀº��

�¿z��z¬�º§ºd�Y��º�ºc�Z¸dºÀ-�½Z¸«Z´.Àº� ±ºÀº�Ç¹|¿Y�1���
¾ºk¹zs�¹ uºº�¾º¯ ­Zºl³Y�1���¦¿��º�ºcµv´´§�b¿º¤c�

Zc�%Zd«¹�n��YÎÒ©Z°�Y�º¿Yyu�¶¤^��¶]�~���¹ v]Z¿�¾¯��¿Y|�Y
¯º�¾ºuº�^�ºº¿Yyu�¶¤º¯ ¦¿��ººyYvWRWHP� SROH´À«yYuº] ±ºd.ºZ

³Yzcºdºº�¿|º·yºº,´À$À¿ººº� ½Z�QSQ� �1����¹�6&����¹
À$À¿ºº� ½Z·yºdº�¿|³Yzc,´�1�����SQS¹�6$����b�Y��

¶¿º³Zg�b°�£�²À¯{��ÇZ]�±Yºc�yu�º¿Yyu�uz¨¬°��uº^¸]�yº�´º¯ ¶º]
¶¤^º� ¹ µv´º´§�bº¿º¤c��º¯Y��M��z¬�º§ºdº�Y%Zd«¹�¶]�º¿Yyu�YÒ�

º�d¯ºuº��¾¯�ª�.À��aYzÀÀ�c�yZ§�²¿Y�Z]º- ©Z´º²À]�bÀYÒ�¹
YÎÒy ¶d�YºsZ³�½Z¸«Z´.À��zºgY�¹ µuºº]z]�Yv·Z§�¾¯�bÀ-�½¹y�

µuZ d�Y��¿z�c�½Z¸³{Zs�{Y�ºº¿Yyu�¶¤^º� b�zº� �¿Y|º�Y�½Yzº]
uºº�¾º¯�±Z¨¯Y�¹ Z¸d �¯�±uz§�½{Yº¯�b¬��¶]¾cZ³Z�º³�uZl¿Y�

bºÀ-�½¹y½Z¸dº¯¹Z¤¯�{Y�bºÀ-�zº· ½u¹y¹�yu���:Ô�ÑµuZ d�Y�
b�Y�µv���ayv£�yYv¯�|¿º³��·Z§�½Yz]¹ ²À¯{�½Z¸°À��¶¿x�c�

uº��[Ztd³Y�®Àt��yZÀ�]�¹ [ºs�aÇZ�cY�Z]�v¿Z]�ayv£�yYv¯�
½¹y�¶§�µv´¿Y|�Y�~³Yzºc y¹u�b^º�³b¿z��¶d�·�((µyZ°��¶]�

�����((µv��µvÀ$À�ÐÍ�ÑÒb�Y���±{Zs�{Y�~³Yzc�½u¹y¹�yu
µv´´§�¥º¬]�zd�Y�¾¬�'&½Yz]¹ ¶d�·�¶]�½u¹y¹�½º¬��ª¿v�c

Yz]zº]PIÎuºº�¾º¯ µuZ dº�Y��¾k¹zs�½uº¿u�ª��yu½Z·uº¿u���
�¿zº� yZÀº�])(3��+7yu�®·�{Z]�±º#�Z¯Y�b�Y�µv��µuZ d�Y

�uyYu�uºk¹�ÇZ]�~³Z§z��aZ³Z�º³�½uº¿u�µv´´§ºº�¨¿�¾ºk¹zs
ª¨���°¬§�yYvº¯ {Y�Ö�µuZ d�Yuº��¾¯��°¬§�yYv¯�²¿Y�yZdsZ�

�kz¯�yu@Î>µuYu�mz�b�Y�µv����
½Z·z]Z´�Y�{Y�zd°§�yZÀº�]�yYvº¯ ²º¿Y�aZº ¬c5&'¾«º°�¯

�°¬§�±{Zs�bÀ�z��¶º] ¶dº�]�¹ µuºº]{Y�¾�Z³�aZ³Z�º³�n�����
³Z³{yºs ¹ ¾d�³��¬��²À]�~ºYy�µv´´§º�¨¿��º¯Zs�uº¿u�±{Z
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aZ³Z�º³�±uz§�u¹vp¯�½¹y�Yy��°¬§�yYvº¯ ½{Zº�¶À^º� j¿Zdº³

^º¯ ¶º¿º³Zgv·u�¾¯�±Z�³�©v�b¯¹Z¤¯�yu�µv���¬c�±Yºc�¶^�Zp¯
z]Z´�Y�Z]�aZ³Z�º³�²¿Y�uº]�yYz£�z-Y�v·u�¾¯�±Zº�³��º°¬§5&'
yYv¯�{Y�zd�À]�yZÀ�]�b¯¹Z¤¯�aZ ¬c��uº���xo�¾º«º°�¯�°¬§

vº�¾º¯��°¬§�±{Zs�bÀ�z���·Z§�Z¿�b¯¹Z¤¯�yYv¤¯��¿Y|�Y��
Zº�º³�~³Z§zº� ¹ �º°¬§�%Zdº«¹½%z³Y�¹ v¿Y|�Y�¾¯�Yy�aZ³¾cZ ¬c�

°¬§º¯ zd°§��º�Y��º��yu�Z¯Y�uº��¾ºYy�µv�º�¨¿�%Zd«¹�}zd
v¿Y|�Y�¾º¯�¶�Z�Y�z]Yz]�yu�¶À«¹Y�½Z¸$À¿º��b�Z o�½Yz]±Z¿zk�

�Z³º�cY�{Y�¾º§ ©Zº�¹y�Z¿�yZ]�µZcºº$À¿º��±Z¯|°·�¾´º¦¿�½Z¸
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ª¨�ÎÎ�}yº��²¿yu�%Zd«¹�µv��+y|]�ª¨��{Y�¾d°�£��ª¨ÎÏ�}yº��²¿yu�%Zd«¹�µv��+y|]�ª¨��{Y�¾d°�£�
�¾¿ÇZ]��}yº��bÀ-�%Zd«¹�¹�¾´ÀWZ���Z·vÀ¬§½{Z �À��¾¿ÇZ]��}yº��bÀ-�%Zd«¹�¹�WZ�¾´À��Z·vÀ¬§½{Z ��
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��«Y������������������[�
ª¨�ÎÒ�aZ³Z�º³�¾k¹zs�µv´´§º�¨¿���«Y��°¬§�yYv¯�±¹v]��[�yYv¯�Z]�°¬§�

ªº� ¶sZº�½yYuz]�¶³º°³�Z]�±Z¿zk�¶�Z�Y�bº�Z o�yYvº¯ ��±Z¿zk
yºcÈÀ�Y���£�±Z¯z��©Z�yY�¹ ¶Àº«¹Y7/���¶À^�c�©zd´§�yYv¯�yu�

º�b�Y�µv��Y|kY�¢À£u�¾oYz�½Y�kz¯�yu�©v^¯�²¿@Õ>yº��¶]
b�Y�µv��µuYu�mz��ª� ¯��

ª¨º��ÎÍ�{Y�¾¨¿�}yº��²º¿yu�¹ }yºº� bºÀ-�%Zdº«¹
½Z·vÀº¬§{Z º�À�ª¨º� ¹�ÎÎ�²¿yu�¹ }yºº� bºÀ-�%Zdº«¹
}yºº�½Z·vÀ¬§�{Y�¾º¨¿{Z ��v·u�¾¯�±Z�³�Yy��¶§�yº��±Z°·
ª¨��yu�ÎÏ�²¿yu�%Zd«¹�b�Y�n�Y¹½Z·vÀ¬§�}yº��{Z �À�
{Y�ª^º£>Yu¹vo�bÀ-�©Z´.À��±vº¯MÔ�Í�b�Y¾´�¹y�f�Z]�¹

z ��%Zd«¹�yu�¾^¿z¤c��b�Y�vÀ¬§��½Z·vÀ¬§{Z ��yu�®·�=96
¦^��½Z·yZ]�yu�±Z��½{Yº¯�v��½Z·uº¿u�Z¯Y�v³º��¾º¯ ²º�¹y

uyYu�±Z¨¯Y�¶§�v³yYu�¾´º�¹y�½Yzº] ¾º°§�yZÀº�]�bº�z�=96
ª¨��v´º§ ªdºt¯�Yy�Z·vÀº¬§�²º¿Y�ÎÐ�mº�¹�¶]�Yy�\¬�¯�²¿Y

�³º¯ ±Zº·u�¾ºv�¨�ºª�ÎÑ�«¹ºk ¹ %ZdºÀ«¹Y�±Z¿zºc ¶ºYy�~³Yz
º] ¶º§ vº·u�¾º¯±Zº�³¶ª¨��Z]�¾]ºs�ººp³�Î�uyYu�¾³Yºt°·�

ª¨º���ÎÒ�®§�¶ À�¹�\¿z��yu�yYv¯�uz¨¬°��yZ]�½Z¸³Z¿zk�Z¿
®º§��vº·u�¾º¯ ±Zº�³Yyuº��¾¯�µv·Z�¯�¶§�yº��±Zº°·��=96{Y

bº�Y�¶dº�y�bº�u��ª¨º� yu�ÎÓ��°¬§�yYv¯�uz¨¬°��µººp³
½Z·uº¿u�½¹y�¾^³Zk�aZ³Z�º³��·Z§�yu�½zgR¯��¤³�¶§ ¶º¿º³Zg

vº·u�¾º¯ ±Zº�³�Yy�uyYu�¶º¿º³Zg�ª¨��ÎÓ�ª�¿y+]ÒÍ�·Z§�
¹ ¶dº�Z¿±Zº�º³.+]ÒÍ³ Yy�¾k¹zs�%Zdº«¹�½¹y�v·u�¾¯�±Z��

z]Yz]�©v^¯��s�±ºÀº�Çº-yÒ�Ív�yu�b�Y[ºs�uz¨¬°��¶§�
v·u�¾¯�±Z�³�Yy�¦]vÀ��yYvº¯�av¯�¾³Çº��aZ�¿Z¯{M�²À´$°·

yYv¿Z��yZÀ�]�¾cyYzo�z�³�{Y�©v^¯�²¿Y�v·u�¾¯�±Z�³�yZ]�z¿{µuº]
µv´´§�¦´s�²��¶]�½{ZÀº³ Z¸$À¿ºº� |Àº#Z³�aZº ¬c�bº¬��¶º] ¹

º�À³b­Zl³Y�¾]ºs�¶]�Yy�¾ºcyYzo��º�u�±M�½Z·zº]Z¯z-�Z¸´ºc ¹
v´ºº·u�¾ºº¯�zººcÇZ]�±Yºººc ¶ºº] ¾ºº]Z¿�bºº�u�½Yzºº] mzºº� ¶ºº¯YuY�yu

�NZÎÍ�½{Yº¯�½Zº¸«¹v¯�{Y�µuZ dº�YNZÐ�¹y�½zÀ-yZ§�¶]�¹
½v�]�aÇZ¤¯�yu�j¿Zd³�¶§�b�Y�µv��­Zl³Y�yZº] ®Àº�¤c�\º�Z´¯�

¾º¯ ¶ºWYyYºº�u�l¯�yu±Yºc�n���yu�©v^º¯ ²º¿Y�bsZº� �ºº°
.:ÐYy�bºº°À£�±Y{yY�¹ ¾ºº«º°�¯�½Z¸$À¿ººº� {Y�µuZ dºº�Y�Zºº] ¹

º¯�±Yººc¾º¯�¹ ¾cZ¤À¤pc�½Z·�µ%¹zº� ½Zdº�Yy�yu�¾º-y|]�bºÀ¤
¶]�yº�§�¾¯Z�³��¿Z´���º�s�¶]��¬dt¯��¿Z´��½Z·{ZÀ³�²À¯Zc

uy¹M�[Zº�o�Àº«u�¶º] �]Z´º¯ ²º¿Y�{Y�µuZ dº�Yyu�Z¸³M�½Z¿Y|º¯ ª
ª¿º§�}º§º���yYuYy�µv³zÀ-�¹ µv´d�z��v´º³Z¯�¾¿Z¸°dº�À�½Z¸�¯Ç���

5)½y¹z��Z·y%yZº� ½zºcZ]�¹ Zº·µv´º·u�[Zdº� �b�Y�yu�¶§�
­Zººl³Y�¶d�zºº�À��½%º«º´ºº¨c�Zºº] ±Yºººc ²ºº¿Y�yu�±º´ºº§Zc�yººº�§

b�Y�µv�³�
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Ò�½zÀ-�¶lÀd³�
¬§�¾¬�Y��¹y�yZ¸#�¶º«Z¤¯�²º¿Y�yuyu�z ��%Zd«¹�yu�¾³{vÀ

½Z¸«v^º¯3:0�¾�yz]�ªº� ­Zº°c¦¿�j¿Zd³�±Z¿Z��yu�¹ ¶�¿Z¤¯���
©v^º¯{Y�¶º³º°³=96�±Yºc�yu�¶º§.:Ðµv��¶dsZ��¹ ¾oYz���

b�Y�µvº� mzº�¯��½Z¸«v^¯�yu�­z³�,´À$À¿º��½Z¸�¹y3:0�
�¾¯�¾�À�Z´�¯¹zd¨«Y�ªsYvc�¹ ¾³{vÀ¬§�aZ ¬c��·Z§�f�Z]uº

¹ ~³Z§z���¿Y|�Y�±Zº¨¯Y�¹±{¹�¹ ®lo��·Z§®·Yz��Yy�©v^¯
v´º§¾º¯�µv��mz�¯��¹y�yZº¸#�yu¾d�³�½Z¸ ¬��{Y����¾�s�

¶Àº«¹Y�Zº] ½zº��¹ ¶À«¹Y�yu��Z^�Y�ª]Z£�~³Yzc�¾-v´´§�~À�Z´�¯
½{Yº¯�v��½Zº·uº¿u�¾´º�¹y�{ZÀº³ uyºº¯ ½%zº³Y�²ºÀ¯Pc�½Yzº]

¹Y�ª��½Z¸$À¿ºº�b�Y�µv��µuZ d�Y�¶À«���¹y�¶]�¶À«¹Y�ª��©zd´§
uzÀ-�¾¯�ayº��¶d�Z¿�{Zº� b Àº��¾�z�¯�Z¸�¹y�²¿Y¹ ¾�yz]���
±º$°·�¾°¸¯�½Z·zd¯YyZ���Zp«�{Y{ZÀ³�uyº¯�±º¨��±Z¯{�=96�

¹���v³Y�µv��¶�¿Z¤¯�®·�Zº]�mz��¾¬°��b°�£�yu�¹y���=96�
¾d�³��¬��{Y�µuZ dº�Y�Zº]¶À«¹Y©v^¯�½ÇZ]�±Yºc�b¬��¶]�~³Yzc

±v��ªdt¯�{Y�¾³Yz.³�­vº� ¹=96¾-uZ��¹ {Z ���½Z¸$À¿º��
Z¸�¹y�z¿Z��¶]�b^�³�±M�¾^�³±Yºc�yu�¹ µv��[Ztd³Y.:Ð¹

~³Z§z�.+]ÒÍ½Yz]�¶¿º³Zg�b°�£�yu�¹ µv��¶dsZ��¹ ¾oYz��
n���±uzº§ u¹vºp¯µv´´§º�¨¿�aZ³Z�º³�½Z¸³Yºc�yu�¾k¹zs

½Z·z]Z´�Y�{Y�zd°§�yZÀ�]�¾ºcZ ¬c�Zº] �º°¬§�yYvº¯ {Y�ÇZº]5&'
µv��µuZ dº�Y�­ºº�z¯b�Y���¶«Z¤¯�½Z¸¬¨��yu�mz��¾¬°��j¿Zd³

uyYu�¢]Z�c�½yºXc�j¿Zd³�Z]�¹ µv��µuYu�±Z�³�

¾³Yuyv£
zcºÀºº�¯Z§�¹ ¡zºº] µv¨ºº�·¹&��yu�¾ºº�·¹&��mzºº� ²ºº¿Y ½YzººkY

� µZ.�³Yub�Y�¶d�z-�ayº��±Z¸ �Y�¾d�´�

¶¯Z³�µ%Y¹
�� ]HUR�YROWDJH�VZLWFKLQJ
�� GHDG�WLPH
�� ODJJLQJ�VZLWFKHV

�� OHDGLQJ�VZLWFKHV
�� GXW\�F\FOH
�� GXW\�F\FOH�ORVV

�kYz¯
�� 6DEDWH�� -�$��� 9RODWNRYLF�� 9��� DQG� /HH�� )�&��� ³'HVLJQ�

&RQVLGHUDWLRQ� IRU� +LJK�9ROWDJH� +LJK�3RZHU)XOO�
%ULGJH� =HUR�9ROWDJH�6ZLWFKHG� 3:0� &RQYHUWHU�´�
&RQI��5HF��,(((�$3(&
����SS���������������

�� 6RQJ�<L� /LQ�� DQG� &KHUQ�/LQ� &KHQ�� ³$QDO\VLV� DQG�
'HVLJQ� IRU� 5&'� &ODPSHG� 6QXEEHU� 8VHG� LQ�
2XWSXWUHFWLILHU� RI� 3KDVH�6KLIW� )XOO�%ULGJH� =96�
&RQYHUWHUV�´� ,QGXVWULDO� (OHFWURQLFV�� ,(((� 7UDQVDFWLRQV
RQ��YRO����,VVXH�����$SU�������

�� 1HGHUVRQ� GR� 3UDGR�� 5�� ³7KH� %HKDYLRU� RI� WKH�
5HFWLI\LQJ� 'LRGH� 5HYHUVH� 5HFRYHU\� RI� =96�
&RQYHUWHUV� LQ� WKH� 3UHVHQFH� RI� D� 6DWXUDEOH� ,QGXFWRU�´�
,QGXVWU\� $SSOLFDWLRQV� 6RFLHW\� $QQXDO� 0HHWLQJ��
������&RQIHUHQFH�5HFRUG�RI� WKH������,(((������2FW��
�����

�� 'R� 3UDGR�� 5�� 1�� ³(IIHFWV� RI� WKH� 6DWXUDEOH� 5HVRQDQW�
,QGXFWRU� RQ� WKH� 5HFWLI\LQJ� 'LRGH� 5HYHUVH� 5HFRYHU\� RI�
=96� &RQYHUWHUV�´� 3RZHU� (OHFWURQLFV� &RQJUHVV�� �������
7HFKQLFDO� 3URFHHGLQJV�� &,(3
����� �UG,QWHUQDWLRQDO
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�� +XD�� *��� /HH�� )�&��� DQG� -RYDQRYLF�� 0�0��� ³$Q�
,PSURYHG� =HUR�9ROWDJH�6ZLWFKHG� 3:0� &RQYHUWHU�
8VLQJ� $6DWXUDEOH� ,QGXFWRU�´� &RQI�� 5HF�� ,(((�
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�� :DWVRQ�� 5��� DQG� /HH�� )�&��� ³$QDO\VLV�� 'HVLJQ�� DQG�
([SHULPHQWHG� 5HVXOWV� RI� D� ��N:� =96�)%�
3:0&RQYHUWHU� (PSOR\LQJ�0DJDPS�6HFRQGDU\�6LGH�
&RQWURO�´� ,(((� 7UDQV�� RQ� ,QG�� (OHFW��� YRO�� ���� 1R��
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�� &KHQ�� :��� /HH�� )�&��� DQG� 6DEDWH�� -�$��� ³$�
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���� SS��
��������������
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