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±Z´À°�Y�¾¿Z·�½v´]�¶ÀoZ³�²À´#�¶]�ª¯Z§�yº��¶]�±Yººc¾º°³�{º´º·

b�Yu�ª¯Z§�±Z´À°�Y�­v���¿Yz��yu�¾oYº³æ�è½vo�Zc�¹ê�
¶�]Yy�{Y�¶§�uº��¾¯�uZ¸´�À��æé�uº��¾¯�µuZ d�Y�

[�µv¯M�b�u�¶]��]Y¹y�yZ^d�Y�¾�yz]�
^d�Y¶�]Yy�yZæé½v´]�®À�¤c�¹ ¶³ÇZ��±YyZ]�½Z´^¯�z]�½v´]�®À�¤c��

¶�]Yy�uz¨¬°��²À´#�®·�¹ ®À¬£Y�½z·Z��aZÀ�º�s�½Z´^¯�z]æå
��kz¯�{Y�ªº¤³ë�¾]Ztd³Y�½Z·�µZ.d�¿Y�½Yz]�©¹vkç�¾�yz]

vº��©¹vk�yu�µv¯M�b�u�¶]�j¿Zdº³ææb�Y�µv��¶�Ès��²¿Y
¶�]Yy�¶§�u{Z��¾º¯ �tº�¯�©¹vºkæåYyZ§�¿{Y�Yy�uºs�vÀ ¯�¾

bº�Y�µuYu�bº�u�¶]�zl´¯�Z·�µZ.d�¿Y�½yZ¯M�µy¹u�©º���¿Y|�Y
uº��¾¯�©Z°doY��¿{ºc��]Yºc�½Z·zd¯YyZ��yu�zÀÀ�c�¹ zd�À]�aZ^ºg�

®À�¤c�}Z�Y�z]�µv¯M�bº�u�¶º] vº¿vk�j¿Zdº³ ²º¿Yz]Z´]z]�½v´]
b�Y�zcuZ°d�Y�ª]Z£�®À¬£Y�½zº·Z��aZÀº�º�s�½Z´º^¯��z��{Y

½Zº·�¹y�z¿Zº� zº.¿u¾«º^£�ª]Z£�¾^�³�b£u�{Y�¾�yz]�uyºº¯
v³yYuyºsz]�½v´]�®À�¤c��¹y�{Y�¶§�uº��¾¯�¶À�ºc�©Zo�²¿Y�Z]

uº�³�µuZ d�Y�¶³ÇZ��±YyZ]�½Z´^¯�z]�

¶lÀd³½zÀ-
}zd�u�yu�yZ¯M�²¿zcv¿vk�Z]�±Yz¿Y�yu�Z·yZ^º-y�¾º¬sYu��º]Y¹y

¶]�b^º�³�­{Ç�aZpÀpº�c�¹ ¾º�yz]½Z·��·¹&�¶WYyY�²À�À��
vº��y¹Mzº]yu�zd¯YyZ��²¿zc�½vÀ¬§�¶§��¶«Zº� µu�¾d�Zº� ±YyZº] u

avº� ½Zº·¾º´p´¯±avº¯±½Z·��z.³�Zº] �bº�Y�¾º³Y¹Yz��
­Zººl³Y�¾ºº ¬dt¯ºº�v�{Y�¾ºº��]�½Yzºº] zºº�Zo�©Zººo yu�¶#zºº-

uºk¹�yYu�¾´�¯�¶�]Yy�¦¿�½yYz£z]�±Z¨¯Y��¬dt¯�½Zº·µu¹vºp¯
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¹ ­º¬�¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´���©Z�®d�·��µyZ°�­¹u�±Zd�]ZcæèíÐ

æç

y¹Zl¯�½Z·�µu¹vp¯�{Y�±Yºc�¾¯�¾�Z´�yZ§�a¹Z�£�Z]�¾«¹ �uyYv³
º¿ ¹½zº�Yz��¶º�]Yy�{Y�ZæéµuZ dº�Y�uzº§�²¿Y�z]�±Z-v´º�¿º³

v³Y�µv�³�bÀ^hc�¾�]Y¹y�²À´#�¾¬�Y�½Z·zd¯YyZ��{º´·�¶§�v³y¹Zº]�
²º¿Yz]Z´]bÀ°§�¹ bÀ À§�Z]�yZ¯M�±v��®·Yz��¹ ±Z¯{�bº�x-�Zº]

v·Yºs�uºk¹�zcv¿vk��]Y¹y�±uy¹M�b�u�¶]�­¹|«��zºc \º�Z´¯
b�Yu�

�]Z´¯µuZ d�Y�uyº¯�
Î�m �zº�t]M�y�æèíå�av��½Z·�¾´p´¯�½Y�¶ÀoZ³�¾º�yz]ºav¯�ºyº�§�aZ^g�j´��±YyZ]�½Z·�µZ.d�¿Y�¾³Y¹Yz���¾�Z´�yZ§�yZ´À°�

v¸�¯�¾�¹uz��µZ.�³Yu��½{y¹Z�§�µv¨�³Yu��½yZÀ]M�v�yY�
Ï�yº�§�¾�Z´�Yº·�±Z¯{Zº��æèìé�av���]Y¹yºav¯�ºµZ.d�¿Y�yu�¾-v³yZ]�¾³Y¹Yz��±Yz¿Y�¦Àd�º´À��½Z·�Yy�ayY{¹�½z]Yzc�¹ µ

½uz]yZ§�¾�Z´�Yº·�aZ¤À¤pc�|§z¯±Yz¸c���
Ð�Y �µuY|À¬��æèìè�av���]Y¹yº�av¯º�v¸�¯�yu�¾-v³yZ]�[¹Z´c�½{y¹Z�§��¿Z´��¹ ­º¬��¶¬l¯í��æ��êê�ëë�
Ñ�±Z¯zº¸£�[�æèìê�av��µv��{¹y�¶]�¶�]Yy�º�av¯º�yu�¾-v³yZ]�[¹Z´c±Yz¿Y¦¿�±YyZ]�{Y�µuZ d�Y�Z]¶«Z��µu�¶d�Z���³Yu�¶¬l¯�

½{y¹Z�§ë�æè�èå�
Ò�±Z¯zº¸£[ ��¹��y�µYºtº�Z���æèëî�«Y�²À°tcav��¶�]Yy±av¯��yu�¾-v³yZ]�[¹Z´c�±Yz¿Y�¦¿�±YyZ]�{Y�µuZ d�Y�Z]�¶d�Z�

¶«Zºº� µu�±Yzºº¿Y�±Z°dsZºº� ¹ µYy�¾ºº�v´¸¯�¾ºº¬¬°«Y�²ººÀ]�µz.´ºº§ ²À¯ººº� aÇZºº¤¯�¶ºº�º°l¯��µZ.ºº�³Yu�¾ºº�v´¸¯�µv¨ºº�³Yu�
{YzÀ��ê�êê�ìè�

Ó�±Z¯zº¸£[ ��¹��y�µYºtº�Z���æèëî[�¦¿�±YyZ]�²ºÀ°tcav���]Y¹y�²ÀÀ�c�½Yz]�¶«Z��µu�¶d�Z�ºav¯�ºyu�¾-v³yZ]�[¹Z´c�
±Yz¿Y�±Yz¿Y�±Z°dsZ��¹ µYy�¾�v´¸¯�¾¬¬°«Y�²À]�µz.´§�²À¯º��aÇZ¤¯�¶�º°l¯�{YzÀ��µZ.�³Yu�¾�v´¸¯�µv¨�³Yuê�èê�êè�

Ô�� �½zº¿{¹�æèëè�-y�ªÀº¬pc�¹ ¶¿|ºlcav��½Z·�¾´p´¯�²ÀÀ�c�¹ Z·yZ^º±Yz¿Y��¬dt¯�¢�Z´¯�av¯���¾�v´¸¯�¾·Z.�³Yu��°dl¯
±Yz¸c��[M�µ¹z-��¾·Z.�³Yu�uZ¸k�aZ¤À¤pc�¹ mz��voY¹�

Õ�� �½zº¿{¹�æèìå�±Yz¿Y��¬dt¯��Z¤³�yu�Z·yZ^º-y�ªÀº¬pc�¹ ¶¿|ºlc�voY¹��¾�º��²¿v«Y�zÀ�³�¶kYºs�µZ.�³Yu�¾·Z.�³Yu�uZ¸k
�aZ¤À¤pc�¹ mz�±Yz¸c�

Ö�� �½z¿{¹�æèìæ�±Yz¿Y�yu�av¯�µZcº§�½Z·�¾-v³yZ]�½Y�¶¤�´¯��]Y¹y�²ÀÀ�c��¾�º��²¿v«Y�zÀ�³�¶kYºs�µZ.�³Yu±Yz¸c�
��� $OLOD��<��������5HJLRQDO�UDLQIDOO�GHSWK�GXUDWLRQ�IUHTXHQF\�HTXDWLRQV�IRU�&DQDGD��:DWHU�5HVRXU��5HV������������������
��� %HOO��)�&��������5DLQIDOO�GHSWK�± GXUDWLRQ�± IUHTXHQF\�PDSV�RI� �6RXWK�:DOHV�DQG�9LFWRULD��%XOOHWLQ�12�����:DWHU�

5HVHDUFK�)RXQGDWLRQ�RI�$XVWUDOLD�
��� %HOO�� )�&�� ������ *HQHUDOL]DG� UDLQIDOO� GHSWK�GXUDWLRQ�IUHTXHQF\� UHODWLRQVKLSV�� -�� +\GUDXO�� 'LY��� $6&(� ������

��������
��� %REHH��%��DQG�)��$VKNDU��������7KH�*DPPD�)DPLO\�DQG�'HULYHG�'LVWULEXWLRQ�$SSOLHG�+\GURORJ\��:DWHU�5HVRXUFH�

3XE��/LWWOHWRQ��&RORUDGR��86$�
��� &KHQ��&�/��������5DLQIDOO�LQWHQVLW\�GXUDWLRQ�IUHTXHQF\�IRUPXODV��-��+\GUDXO��(QJ���$6&(��������������������
��� 'LDFRQLV��3��DQG�%��(IURQ��������&RPSXWHU�LQWHQVLYH�PHWKRGV�LQ�VWDWLVWLFV���6FLHQWLILF�$PHULFD����������������
��� )HUUHUL��*�%��DQG�9��)HUUR��������6KRUW�GXUDWLRQ�UDLQIDOOV�LQ�6LFLO\���-��+\GUDXO��(QJ��$6&(����������������
��� )HUUR��9���������&RPPHQW�RQ�³5DLQIDOO� LQWHQVLW\�GXUDWLRQ�IUHTXHQF\�IRUPXOD� IRU� ,QGLD´�E\�8�&��.RWK\DUL�DQG�5�-��

*DUGH��-��+\GURO��(QJ��$6&(����������������
��� *KDKUDPDQ�� %�� ������ $� JHQHUDO� GLPHQVLRQOHVV� UDLQIDOO� GHSWK�GXUDWLRQ�IUHTXHQF\� UHODWLRQVKLS�� ,UDQ� $JULF�� 5HV��

�����������
��� +HUVKILHOG��'�0��������5DLQIDOO� IUHTXHQF\� DWODV�RI� WKH�8QLWHG�6WDWHV��7HFKQLFDO�� 3DSHU�� ����8�6��:HDWKHU�%XUHDX�

:DVKLQJWRQ��'�&�
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±Yz¿Y yu�¾-v³yZ]�¾³Y¹Yz� º�av¯�º�av���]Y¹y�mÈ�Y

æè

��� -RQHV��.�5�2���%HUQH\��'�3��&DUU�DQG�(�&��%DUUHWW��������$ULG�=RQH�+\GURORJ\�IRU�$JULFXOWXUDO�'HUHORSPHQW��)$2�
,UULJDWLRQ�DQG�'UDLQDJH�3DSHU��12������)$2��5RPH��,WDO\������SS�

��� .RWK\DUL�� 8�&�� DQG� 5�-�� *DUGH�� ������ 5DLQIDOO� LQWHQVLW\�GXUDWLRQ�IUHTXHQF\� IRUPXOD� IRU� ,QGLD�� -�� +\GUDXO�� (QJ��
$6&(����������������

��� 3DJOLDUD�� 6�� DQG� &�� 9LWL�� ������ &RPPHQWV� RQ� µ5DLQIDOO� LQWHQVLW\�GXUDWLRQ�IUHTXHQF\� IRUPXOD� IRU� ,QGLD¶� E\� 8�&��
.RWK\DUL�DQG�5�-��*DUGH��-��+\GUDXO��(QJ��$6&(����������������

����7RPOLQVRQ��$�,��������7KH�)UHTXHQF\�RI�+LJK�,QWHQVLW\�5DLQIDOOV�LQ�1HZ�=HDODQG��3DUW����:DWHU�DQG�6RLO�7HFKQLFDO�
3XEOLFDWLRQ�12������1DWLRQDO�:DWHU�DQG�6RLO�&RVHUYDWLRQ��:HOOLQJWRQ��1HZ�=HDODQG�
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