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¶¯v¤¯
¶l³º¿�µZÀº� ¶dº�.RFK���$SKLV�FUDFFLYRUD¨¿ºZ]�aZ�M�{Y�¾

¶]�¶§�b�Y��À�¹�¾³Z]|À¯��À�{Y�½yZÀ�]ayZ�s�aÇº�p¯
¾º¯vº³{�d��²¿Y�º¶§�¶À��,³y�¶]º] µZº� ¶]�¹ ¡Yzº©ºÒ�ÎZc�Ï
À¯º¾º¬bº�Y�zºd¯�Ô�¶]�MºÀ¤]�{Y�¾³Zºd��¶º¶l³º¿�½Z·ºª]Z£�¶

bº�Y��Àtº�c�Yy�µZÀ-�²¿Y�¶§�b�Y�¾.³y�µZÀ��¶d��Z¸´c�Yz¿{�
¾º¯ µuºº«Mv´º§�²Àd�t³yZ��Y�yZ]��Î�¶l³º¿�µZÀ��¶d�Yy�­Z³�Z]�

dº�º£Y�¶º- ±Yzº¿Y�{Y�¾º£Zºº�yY|z§u�d��²¿Y�½¹yº¶´°�uº±Z
¾º�À^�½yZÀº�]±M�bÀ�°k��·Z§�fº�Z]�¶º§ vº³yYu�bÀº«Z���
¾º¯v³ºº��®º¸¯�{Y�¾º¨¿¶d��²¿Y�¾�À^��±Z´°�u�²¿zºc�yº^³{�

vÀººWºd¿{YyZ��/\VLSKOHEXV� IDEDUXP� PDUVKDOO�bºº�Y��²ºº¿Y
] yº^º³{ºº¶±Yº´��º±Y¹Yzcz¿{YyZ��¶³º-�²¿ºÀWºdºd��vº¶�$SKLV�

IDEDH 6FRS��Y�µuºº] ½|º§z¯�½Zº�¹yY�yu�b�ÎÑ��yº^³{�²¿Y
¶º]©ºº�Ð�ÎZºcÕ�ÎÀ¯�º¾º¬zºd¯�Õ�°��,³y�Zº]º� ¾¯ººZ¿�µZÀ
¸£ººµº¨��¹ µzºÀc�½Yº¸£�®ºµº¿Z¯�²�¹y�½Yº©Z]��uy{�¶]�ªZ·¿¾

�Z ºº�¶dºº�Yuµººº¸£�½Z°.Àdºº�¹zd��½YyYu�¹��tºº�¯�¹ ½Y
¦sZ�Z·½µº¸£�½Z¸d³Y�Z]�¹ uy{�Z·Z��¹ ½Y½b�Y�uy{��Ï��

yº^º³{�ªº¯Z§�aYzº�o¿{YyZ��vÀºWºd�º¬��½Yvd]Y�yu�>Çº°�¯�
~´k��z³�aYz�o�¹ µv��iyZs�¾¿ZÀ¯º¯�{Y�[Zdº�MYy�µuZ¯�½Z·

µuZ¯���ºc�µv��Z·y�±º¯z��¢¿zº� {Yb k�¹ µuz§�YvÀ��Z·½zÀ-
¾º¯ ayºº�>Çº°�¯�¶§��uzÀ-ÎÒZc�ÕÍ¾¯�©º��¶À³Zg�v�§�Ó��

µuZ¯�aYz�o�~�º��¶d��ayº��yu�¹ ºld�k�Yy�\�Z´¯�½Z·
±Z]|ºÀ¯�²dº�Z¿¹ µuz§�®s�Z·Z��²À]�Yy�uºs�®¨��yº^³{��\�Z´¯�

¶º] Yy�±M¶]�¾«º°�¯�©ºº� zº]Yz]�¹u�µ{Yvº³Y¾¯�ÇZ]��z�¹ v�§
®tc�Z]�±Z]|À¯�±v]�ªºsYu�yu�®ºtc�¦º¿ ~�º�¢¿y|c�uºs�|¿y

¾¯v´§�±M�±v]�ªsYu�¶]�®tc�¢¿y|c�Zc�±Z]|À¯�²d�Z¿�±Z¯{�av¯
oººu¹vÑÍÀº³Zg�º� ¶º¯ ©ºº¾§ºv��Ó��tcº®¿Y�½Z·^³{�²ºyº

Z¸³M�µ{Yvº³Y�¹ ¾�º¨º�¹z¨À¯ÍÍÐÓ�Í�ÍÕÓ�Í¾¬À¯�¹ µuº]�zd¯
bºº�Y�½¹yÇ�²ºº� yZº¸#�½YyYu�{Y�vºº�]±Zºº¿Z�yu�½¹yÇ�µy¹u�

tº� ¶dº�º��ªºsYuºµvº� b�dº�º¶¬Àº� ¶^c�¹ µvÀ´c�½Yº¶]�ª¿v
¾º¯ µzÀ º�uºº��Ó��^³{�²¿Yº�³�v´#�yºº°��¹ µuº]�¾¬º>Zcv¶]�

À�º¾¬c�µº¾¯�ªh¯�vÀ«ºc�¾§ºc´§v�ÎÑ��

ªoYz¯�²À]�[Ztd³Y�ayv£�½YyYu�¶º§ ¾º³Z¯{�Z·vÀºWºd¿{YyZ�
dºt¯ºv´�Z]�±Z]|À¯��¬�´#�Z¿�¦¿�b�Y�²¨°¯�ºoz¯�vº¶]�Yy�¶¬

v´·u�nÀkzºc zº.¿u�ªoYzº¯�>Çº°�¯��Zs�¶¬oz¯�¦¿�nÀkzc
¶º]{Y�½yZÀº�¯�ayºº�yZ°º�yYz£�¶¬°o�uyº¯�¶°���b^�³�Zº¿

¶d�zº-¹¶º]µ{Yv³Y��Àp¯�yu�uºkº¯�¶°���b^�³¾¯�½zÀ-uº��
µv¿Y�²º¿YYy�²Àd�t³¥Yuz¯�yZ]��Ö�¶WYyYz§u�d -�¶]�º¶½yZd�Y�

�ÎÐ�µyºº� >Z¯ºº°�¶��¹ ¹u�²À´��½Z·yu�¶d��¶]�Z·ªÀ«u�²d�Yu�
-&¿¹ºº½Z·�¾¿%º«º¿|À��º�y�½Yz]�¦ºÀWºd¿{YyZ��vº´¯�vº\�ZYv³�

²��v´#�Z¿�¦¿�¶]�b^�³�vÀWºd¿{YyZ��yº^³{�b�Y�²¨°¯�v´#z·
zc�¶dº� ¾º-yº�¹ b�À³�¾��£�nÀkzc�²¿Y�¾«¹�v·u�±Z�³�nÀk

ª¯Yº��zºÀgPc�bºpcv´³Z¯�½yZÀ�]¾-&¿¹�¹ �¿Z¯{M��¿Yz��½Z·
¾¯�yYz£�±Z]|À¯�¾d�¿{uzÀ-�

�¹y�¹ uYº¯Z·
�¿Zº¯{M] ¶]��º]z¯�½Z·º¶]�±Z]|À¯�½v�y�¶¬oz¯�nÀkzc�¾�yz

b�z-�­Zl³Y�ayº��¹u�

�«Y�²ÀÀ�cb^�³�Z]�¶d��½v�y�ªoYz¯�nÀkzc��¯�½Z·½¹Z
¯{M�²º¿Y�yuºoz¯�z·�{Y��¿Zºº�y�¶¬º¯Z��¶d��½vººµyº��ª½Z·

�«Z]�µz�o�¹ ­yZº¸#��­ºº� �­¹u��©¹Y�²º��uYv�cÕyu�¹ uv��
�ºº°l¯ÑÍ©º��¶]�¶l³º¿�¶£Z��¦¿�½¹y�¹ [Ztd³Y�¶d��uvº�

ÎÍd³Z��º¾� µuYu�yYz£�zd¯ºv³v��yz]�º�t�¯�¾cZ¯v¤¯�/Z·�¾
²¿Y�¶³Y{¹y�®�Àd¿{YyZ��zh)Yvo�¶)�uz§yº^³{æåb�Y�¶d��uv���

yZ°��²¿Yzº]Z´]ª§�¬dt¯�²À´��¶d��¶)�v��uy¹Mz]�/Y�¶³º-�¶]�
Ç¹Y>´ºdkY�®º�Àd¿{YyZ�z�º��{Yº� [ZºZÀ³Zg��uº>½vºo yu�uYv�c�

¶º§ vº�Z]uº��z·Z��¶d���¬dt¯�²À´��¶]�b^�³�nÀkzc�yZºgM��
½zd�À]�±Z¯{�av¯�Zc�v��µv³Z�º��[º�z¯�¶^´��Z]�¶£Zº� µvº�Z£

y uººs ¾]YuZº�v´§�� o�Y��z��ªsYu�¶l³º¿�¶£Z��²¿Y�~��
Àdº�È�º ��¾¨ººd�Y��Zº¶³Yº[yu�½Y£ ¶]�yYuºz�Ö cyY�¹ºº�Z

Ò�Ô¾d³Zº�d¯ººvº� µuYu�yYzº£ z�²À´#�®º·¯ yº^³{�¦¿�ºµuZ¶)�
oººu¹væç/ºdp¯��z��(¿�ªsYu�yu�z³�/Z·yº^³{�Z]�b�Z��

{Y�¹ ¶dº�Yu�yYzº£ Yxº�b k�½zÀ-µv��ª�Zo�±Z´À°�Y�±MZ]�¹
[M�©ºº¬p¯���¹ªÎÒv�yu��uº]�µv��¶¿x�c��z��ªsYu�yu�
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v¿uzº- Zº·y�®·�Z·yYz¨c�¶°·�½Yz]�µv��[Ztd³Y�½Z·yº^³{²�
zh§Yvo�¹ v³uºº]ÏÑuº]�µv��½z���Z¸³M�yº¸��±Z¯{�{Y�b�Z���

¶dº�avº¯ ¶º] Zº·ÏÑµuYu�yYz£�µuZ¯�yº^³{��zº�¯�yu�b�Zº�
¹ ¦À¨ c�¶d���¬dt¯�ªoYz¯�¹ �xo�yº^³{�~���¹ v³v�yu�

¶ºº³Z-Yvk��¹zºº��zºº�£�Zºº] ½zººd���zºº�Ò�Ô�Zºº cyY�¹Ò�Î
¾d³Zº�zºd¯�v³v��½yYu�¶º.³�¶l³ºº¿ ¶£Zº� ¦º¿ ½¹y�(À* c�

aZº�È�Y�}Zº�Yz]�Zº·µyºº�µv��b^ºg0*¿%º«º�z¯�Z¸³M�v´³Z¯
,º³y�µ{Yvº³Y�b�z-�ayº��(sZ��/Z·v´]�yZ°��¹�}Z�Yz]�

{Y�µvº¯M�bº�u�¶º] aZº�È�Y¾º�yz]¾�º*�¹z*À¯º¿zd�Y�/Z·
À´º�¶º) ¾º-yº���tº�¯�>È¯Zº) ²¶¬º�Z�È]�Z¿�¹ v«ºc�{Y�v�]�

[Ztd³Y�0-yº��¶dº�º��{Y�i¹zºs¾¯v���v³(¿�²��/Zº·µyº�
©ººº�¶º]Ó�ÍZºcÕ�Í/Z·�µyº���aZ¯�vÀ ��¶]�ª¿Z¯�¹ zd¯�0º¬À¯�

©º��¶] ¹u�²�ÕÏ�ÍZc�Î¶]�ª¿Z¯�/zd�)Zs�,³y�¶]�¹ zd¯�0¬À¯�
©ºº�¶º] ¶º� ²º� /Zº·µyºº� �|^º�Ö�ÍZºcÐÒ�ÎÀ¯�¹ zd¯�0º¬

©º��¶]�yZ¸#�²��/Z·�µyº���yv)�|^��Zº¿ /zdº�)ZsÐ�ÎZc�Ö�Î
©º��¶]�©Z]�0]��«Z]�aYz�o�¹ uº«Muz-�µZÀ��,³y�¶]�¹ zºd¯�0º¬À¯

Ö�æZºcÓ�çv³uº]�¡Yz]�µZÀ��,³y�¶]�¹ zd¯�0º¬À¯��uYv�c/Z·v´]�
²��/Z·�µyºº� yu�(sZº��¦¿Ñ´]�ºv�½²��yu�¹u�Òv´]�½¹

yu¹ yZºº¸#�¹ ¶ºº� ²ºÀ´º��o�ª¯Z)�µz�v´]����½uº]��½Yz]
cP[º�z¯�¶^´��¶¨c�¦¿�{Y�½zd��ªsYu�b]º�y�²À¯µuZ d�Yv��

£ZcY��¿Yz��yu��¹zº�(v�y��½Z¯uÏ��ÏÍ¾d³Z��¶kyu�uYz-
¾^ºº�³�b]ººº�y�¹Ò�ÒÒ³ µy¹u�¹ vºº�yu�ººº½yº¿Z´ºº�¹y�º0�

cº¿yZº¾º¨ÎÍ�ÎÑ�Z��ºb�¶d��Zc�v¿uz-�½yYu�¶.³¶d¿{YyZ��½Z·
³vº� ¾º¿ZÀ¯º¯��µvº�\Àczc�²¿Y�¶º] ¹ vyZ°�¶d��¶d¿{YyZ��½Z·

Àd¿{YyZ��v�yu�¹ �t�¯�¶¬oz¯�z·�{Y�µvº�ºZ¸³M�®�uy¹Mz]¹
¶�¿Z¤¯v��­Zl³Y�yYz¨c�µu�yu��¿Z¯{M�²¿Yb�z-�

[�Z]�¶d��­yZ¸#�¹ ­º��²��¾-yº��ªoYz¯�nÀkzc�uy¹Mz]�
b^�³zÀ�d¯�½Z·
º¿Y�yuº¯{M�²ºkºc�Z]��¿Zº¯{M�j¿Zd³�¶]�¶º^�³��«Y��¿Zºb½Z·
ÎÒ�Ò��ÎÒ�ÎÒ��Ò�ÎÒµyº��½v�y�¶¬ozº¯ ¹u�{Y�uvº�²À´��½Z·

¶§�¶l³º¿�¶£Z��¦¿�½¹y�¹ v³v��[Ztd³Y�¶dº� ­yZº¸#¹�­ºº�
uº]�µv��µv³Z�º��[º�z¯�¶^´��Zº] ±M�µvº�Z£�v¿uz-�Z·y��~���

¾¨Àd�È���z��ªsYu�¶£Z��²º¿Y�uº��¶�kYz¯��«Y�b°�£�¶]�
b k�µuZ¯�yº^³{�¦¿�¹ v��µuYu�yYzº£½zÀ-µv��¶¿x�c�¹ µuz§

ª���¹ [M�©ºº¬p¯�Zº]ÎÒv��Z·y��z��z·�ªsYu�yu�v�yu��
z°��©º��Z]�¹ ²��®·�½Z·yº^³{�Z·yYz¨c�¹ Z·yZ°Àc�¶°·�½Yzº]

v³v��[Ztd³Y�µ{¹y�¦¿�
¶dº�Zº·ÏÑ~��¹ v³v��µuYu�yYz£�yº^³{��z�¯�yu�b�Z��

¶dº� ¶¬ozº¯ ¹u�Z·yº^º³{��xºo {Y�¦À¨ c�µv���¹z��yu�¹
¶º³Z-Yvk�d���z��Z cyY�Z]�½zÒ�Îz�£�¹Ò�Ô¾d³Z��zd¯�½¹y
£Zº� ¦º¿ºl³º¿�¶º� yu�¹ ¶º� ½yYu�¶.³�v�y�¡ZcY��¿YzºZc�v³v
À¯º¯�Zº]ºdº� ±vº� ¾º¿Zº¶º�yu�Zº·ºoz¯�z·�®º�Àd¿{YyZ��vº¶¬

uuzº- �tº�¯�yu��¿Zº¯{M�²º¿YÕb�z-�­Zl³Y�yYz¨c��j¿Zd³
bº�u�¶º]µvº¯M�Z]�½zÀ-�µz¸]¥Yuz¯�,´À$ÀWº��¶¿z�³�{Y��Ö�¶]

�®�y�¶�º]z¯�½Z·yYuº°³�¹ ªÀ¬pc�¹ ¶¿|lc�ª¿w�mz�v�­{Ç�
§w�¶º]ºº�Yz]�¶§�b�Y�zº�³�}Zº¿zº¶,´À$ÀWº��·º±Y|À¯�¶#�z

b^�³�±Z°·�¶]�v]Z¿��¿Y|�Y��Zs�±Z]|À¯�¦¿�±uº]�}zd�u�yu
{Y�zd�À]�±Y|À¯�¶]�yZ�d³Y�±Y|À¯�{Y�zd°§�b«Zo�{Y��±M�yZ¨��±Y|À¯

¾º¯ zºÀÀ�c�yZ�dº³Y�uyºº¯vº]Z¿�²°º�u�zº-Y±Z]|À¯�½¹y�¾�À^��
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�� $UDNDZD�� 5�� ������ 5HSURGXFWLYH� FDSDFLW\� DQG� DPRXQW� RI� KRVW� IHHGLQJ� RI� (QFDUVLD� IRUPRVD� *DKDQ�� �+\P���

$SKHOLQLGDH���=HLW� IXU�$QJH��(QWRPRO���������������
�� &KHVVRQ��3��/��������9DULDEOH�SUHGDWRUV�DQG�VZLWFKLQJ�EHKDYLRXU��7KHRU��3RSXODWLRQ�%LRO����������
�� &ROLQ��+��'��������7KH�FRPSOH[HV�DQG�JHQHWLF�GLYHUVLW\�RI�$SKLGLLQHV��+\P�� %UDFRQLGDH��RQ�QRQ�FURS�SODQWV��0VF�
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¶l³º¿�µZÀ��¶d��½v�y��¬dt¯�ªoYz¯�nÀkzc�$SKLV�FUDFFLYRUD .RFK���+RP���$SKLGLGDH���ºc���

ÏÐÐ

WKHVLV��,PSHULDO�&ROOHJH�
�� .UDQ]��-���+��6FKPXWOHUHU� DQG�:��.RFK��������'LVHDVHV��3HVWV�DQG�:HHGV� LQ�7URSLFDO�&URSV��9HUODJ�3DXO�3DUH\��

%HUOLQ�DQG�+DPEXUJ�
�� 0HVFKHORII�� (�� DQG�'��5RVHQ�� ������%LRV\VWHPDWLF� VWXGLHV� RQ� WKH�$SKLGLLGDH� RI� ,VUDHO� �+\P��� ,FKQHXPRQRLGHD���

��7KH�JHQHUD�$GLDO\WXV DQG�/\VLSKOHEXV� ,VUDHO�-��(QWRPRO������������
�� 0XUGRFK��:��:�� ������ 6ZLWFKLQJ� LQ� JHQHUDO� SUHGDWRUV�� ([SHULPHQWV� RQ� SUHGDWRU� VSHFLILFLW\� DQG� VWDELOLW\� RI� SUH\�

SRSXODWLRQ��(FRO��0RQRJUDSK��������������
��� 6LQJK��5��DQG�5��.��3DQGH\�������%LRQRPLF�RI�7ULR[\V�LQGLFXV�DQ�DSKLG SDUDVLWRLG�RI $SKLV�FUDFFLYRUD ����)DFWRUV�

DVVRFLDWHG�ZLWK�KRVW� VWDJH�SUHIHUHQF��0LWWH��DXV�GHP�=RRO��0XVH��LQ�%HUOLQ��������������
��� 6LQJK�� 5��� 5�� .�� 3DQGH\� DQG� 5�� 6LQJK� ������ %LRQRPLF� RI� 7ULR[\V� LQGLFXV� � 6XEED� 5DR� 	� 6KDUPD DQ� DSKLGLLG

SDUDVLWRLG�RI $SKLV�FUDFFLYRUD����� ,PSDFW�RI�KRVW�VWDJH�RQ� WKH�SURSRUWLRQ�RI� IHPDOH� LQ�)��JHQHUDWLRQ��-��$SSO��
(QWRPRO���������������

��� 6LQJK��5��DQG�7��%��6LQKD��������%LRQRPLF�RI�7ULR[\V�LQGLFXV�6XEED�5DR�	�6KDUPD DQ�DSKLGL SDUDVLWRLG�RI $SKLV�
FUDFFLYRUD�����+RVW�VHOHFWLRQ�E\�WKH�SDUDVLWRLG��=HLW��IXU�$QJH��(QWRPRO������������

��� 6WDU\�� 3�� ������ $SKLGLLGDH�� SS�� ��������� ,Q�� $�� .��0LQNV�	� 3�� +DUHZLMQ�(GV���� $SKLGV�� 7KHLU� %LRORJ\��1DWXUDO�
(QHPLHV�DQG�&RQWURO��%��(OVHYLHU�3XEOLVKHU��$PHVWHUGDP�

���9RONO��:��DQG�'��+��6WHFKPDQQ��������3DUDVLWLVP�RI� WKH�EODFN�EHDQ�DSKLG� �$SKLV� IDEDH��E\�/\VLSKOHEXV� IDEDUXP�
�+\P���$SKLGLLGDH���7KH�LQIOXHQFH�RI�KRVW�SODQW�DQG�KDELWDW��-��$SSO��(QWRPRO����������������

���:DDJH�� -�� .�� DQG 0�� 3�� +DVVHOO�� ������ 3DUDVLWRLGV� DV� ELRORJLFDO� FRQWURO� DJHQWV�� D� IXQGDPHQWDO� DSSURDFK�
-��3DUDVLWRO��������������
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