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çèå

v¿vk�½Z·�±Zd�§Zc�uZl¿Y�¹ yº.³Y�yYººs ¶º�ºsb�Y�±Yz¿Y�yu
¾¬À�Z°ºº�Y�æ�uYvºº¸]�¹�ç�yu�ººº¯ ¥zººl³{�©Zºº���¶ºº³º-
Z·�±Zdº�§Zc±Yz¿Y�/Yy�(U\WKURQHXUD�FRPHV� �6D\�µuz]�­Z³�v³Y�
~³Z¿Y{zÀº¯�Õ�±Z�d�¯�¹b§º��µuY{z^§Y�¹�Ô�©Z���¶³º-�¦¿

Yy�ººº¯ ¥zººl³{$UERULGLD� NHUPDQVKDK� 'ODEROD�yY|ºº-
¾º¯v´º¿Z°³�ª¯Z§�µz�o©Z��yu�zÀsY�¶³º-æîëèÇº]Çu���ºc�

�ææ�b�Y�µv���À�ºc�®¸¯¶³º-�²¿zc¶§�º¯�½Z·�¥zl³{�½Z·
½Zº·¾º�yz]Àº³ ¾º�¯Zk�~´k�yu�¶dº�z-�ayºº� Zº¸³M�½¹y�|

(U\WKURQHXUDµv��¾�z�¯v³Y�æå�æë¹çÏ��~´k$UERULGLD
¶d�x-�yu~´k�z¿{�¦¿�±Yº´��¶]�(U\WKURQHXUDµv��¶dsZ´��

uºº]�ææ¹æè��¾¿Z·�¾�yz]½Z·�¥zl³{�yZ�d³Y�¢�Z´¯�½¹y�¶§�
¾ºº¯ ±Zºº�³�¶dºº�z-�ayººº� ººº¯¶ºº³º-�¶ºº§ vºº·u~´ººk ½Zºº·

(U\WKURQHXUD³ yu�Z¸´ººc³ ¾ººoYºX¶ºº³º-¹�¦Àººd§yZ~´ººk ½Zºº·
$UERULGLD¦Àºd§yZX«Z��¢�Z´º¯ yu��çÏ�|k�|À³�±Yzº¿Y�¶º§L²¿Y�

v´º§Yz��bº�Y�¢�Z´º¯µvº³Y�¶#z-Y½Z·�¶³º-�uyº¯�yu½yZÀ�]{Y
�yY|-�º¯�½¹y�©Z���½Z·�¥zl³{/Z·½yZÀ�]¾«¹�uyYu�uºk¹�

uyºº¯ yubº�¿{0�Z´�¶³º-�$��NHUPDQVKDKcZ�È�Y�|k�¶]�¾
´¯�½Yz]�¶º§µv¿uz-��yY|-�¶À¯¹yY�¶¤��Ô�½z.¿u��yY|-�"À·

¾°³�µv¿u�¾kyZs��]Z´¯�yu�¹ ±Yzº¿Y�yuuº��¹ º³Yv¿¹±¹{yM��çÏ�
{Y��À]�ZÀº³u�yuçåµuYº³Zs�½Z·�¥zl³{�{Y�¶³º-�½Z·&L[LLGDH�
&LFDGHOOLGDH¹0HPEUDFLGDHµuz§��yY|-�º¯�½¹y�Yy�¶§�v³Y

%Zº�º³º¯�Zº¿ ¹ %Z�º.Àº«Y��%Zº� ¾º¬��ayºº�¶º]¶ºº¿x�c�ºº¯ ½¹y
¾º¯v´¿Z°³�¶³º-¶]�±Z�y�\À�M�¥zl³{�½Z·º¯�¶]�µv°��yº�{Y�

µuYº³Zs�z¿{7\SKORF\ELQDH¶]�¶§�v´d�·©º°�¯�yº�n���yu�
¾º¯ ¶º¿x�c�¹ bºÀ«Z���Zº·+zº] ²º¿z¿{v´º´§��«Z]�µuZ¯�aYz�o

b�Z]�yu�Z¿�¹ ¦¿yZ]�½Z·�+z^-y�yu�Yy�uºs�½Zº·®ºtc�>Çºº°�¯
£ ­yvÀ�Y�z¿{�+zº] ªÀº�¹|¯¾¯�yYzv´·u�±v��\�Z´¯�Z]�yZ¸]�yu

{Z]�Z]�±Z¯{�®·�¹ Yº·�±v��­z-��¾º�Àp¯��¿Yzº�½Z·�+z]�±v�
¾¯�±Zdº�§Zc�¶º] ºº¯�¹z��Z·�+z]�½¹y�Yy�uºs�bÀ«Z���¹ v´�y

¾º¯v´º´§�¾.d�]�¾¿Yº·�¹ [M��¿Yz��¶]�Z¸³M�bÀ«Z���µy¹u�©º�
uyYu�¶��¦Àd§yZX³�­z-�¢�Z´¯�¹ ¦Àºd§yZX«Z��¢�Z´º¯ �¿Yzº� yu
º�³¾º¯ uZºl¿Y�ªZ]�¾«Z°��¢�Z´¯�{Y�¾��]�yu�¶§�¾«Zo�yu��v´´§

¶d�Yu�ª�³�¦¿�b�Y�²º¨°¯��º¤��uzº� ¾º¿Yº·�¹ [M��¿Yzº�
v´º�Z]�¶º³º-�{Y�¾º��]º¯�µZÀ-�½¹y�ª�³�¹u�¶§�²¿Y�{Y�~��Zº·

z¿Z��½¹y�Yy�uºs�½v�]�ª�³�¹ µuz§�azkZ¸¯�v³uzº§ bºÀ«Z��
¾¯�uZººººl¿Y�±Z]|Àºººº¯ ±Z·ZºººÀº-v´´§�çÏ��Z]²¿Y�¶]�¶kºc¶§

� ¶º³º-ºd�§Zc�yu�\«Zº·±Zº�Y�½Zº¶³º-�±Z¸ $�� NHUPDQVKDK
] ¹ vº�Z]�¾º¯¶�±M�uyº¯�yu�¾�Z§�¾°¬��aZ�È�Y�±uº^³�ªÀ«uyu

²º¿Y¾º�yz]ª¨��aZº�t�¯�Z³�ªoYz¯�¾�Z´�¹ }y½%º«ºÀ]�
¶º³º-�²º¿Y�¯Zk�aZ�«Z�¯�¶¿Z��±Yº´��¶º]½%º«º§Y�zcb¿z¿v¯�¹

- yYz£�¶kºc�uyº¯�¶³º-�²¿Yb�Y�¶d�z�

¹ uYº¯�¹yZ·�
²º¿Y�yu¾�yz]½z·Z��aZ�t�¯~���¹ ®tcµyº�²À´��½Z·

¶º³º°³�½¹y��¬dºt¯µz�o�¶]�®tc�{Y�µv��µuYu��y¹zº� ½Zº·
bº�º��zº· {Y�~º� ¹ ª¯Zº§½{Yvº³Y�yº�´¯�¶º] ±Zº¨¯ÇY�¾ºdo�

�Àt�c¶�y|¯��¿z��½Z·v¿uz-��À�ºc�½Y�²À´��²ÀÀ�c�½Yz]
¾º-yº�{Y�¶º$«Z]�vº�y�±Y|Àº¯Z·�¶³º°³�/¹yµuYu��y¹z��/Z·
µvº��vº� µuZ dº�Y�çÐ¹çÑ��zº] µ¹Èº�±M±Z*¯Y{Y�µuZ d�Y�

¹ yZ^º³u��¹y�}Zº�Yz]�¹ yZº¿Yu�±º³Zº£z´-Y¹��æç�¹ ²¯v«º-��
²ºÀ¬¨³Yz��æé��¹Z���º¹ º«|À§Z§Z³Y|c�æî�µ{Yv³Y�Z]�z��½zÀ-

�Àº�z��¡zº� �zº� ¹ µuzº-/¹y�êåå½y¹M��°k�µyº��uv��
dº�§Zc�{Y�µvº��Zº·±Z²ºÀÀ�c�yu¾-yº���¬dt¯�²À´�¾�yz]¹

v��¶^�Zp¯�Z¸³M�/Yz]�|À³�yZ¿Yu�b]Zg�\¿zº���Yº� mÈ�º\¿z
yZ¿Yu�b]Zg��'\DU¶V�FRQVWDQW�|À³� ¶]ºv¿uz-�¶^�Zp¯�z¿{�mz�

¾-yº��²À´��²À]�yZ¿Yu�b]Zg  
¾º�yz]�yº�´º¯ ¶º]¾´À´k�µy¹u�©º��¹ ®tc�v�y�ªoYzº¯�
µ{Zºc ¶º§ Yy�¾º¿Z·�®ºtc{Y�¾d°�£�Z]�µYz°·�v³uº]�µv��µuYu�yYz£

« ¦º¿ ªºsYu�yu�+zº] bº�Z]º«ººº�¿Zº¯{M�¶uZº�]Y�Zº]ê�æ
æí
0d³Zº�zd¯u¹v�¯�[º�z¯�¶^´��½yYv¤¯�Z]�±M�½Z¸d³Y�¹ µuYu�yYz£�

¾¯b�-�¾�yz]�ayº��²¿v]�¶§�¾¿Z·�®tc�uYv�c0¯³v�vçå
¹ ª�³�zº· yu�uvº�ª§�yuëåv³uº]�uv���«º«ºº¶µv��¶À¸c�½Z·

¨³Y�±¹yuºyºcZ]ºyu�u/Z¯ç�í�çê¾d³Z��¶kyu�b]º�y�¹ uYz-

�²��µyº��yu�b ��µ{Yv³Y�.

�²��µyº��yu�b ��µ{Yv³YÎ.��
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çèæ

¾^�³ê�éív³v��µuYu�yYz£�v�yu��z�³�uyº¯�½Z·�®tcyº��¶]
v¿u{Z]�¶³Y{¹yv³v�zÀÀ�c�¹aY±Z¯{��¦¿%º«º�z¯��º£¹zÀÀ�caY

®tc�r¿z c�¹ ½z·Z�v¿uz-�b^g�Z·�
½Yz]¾�yz]|¯ZÀ¬¿¹��¹y�{Y�¾-yº��²À´��µy¹u�©º���çÑ�

yu½Z·�¥zl³{�Z]�¶º�]Yy�(U\WKURQHXUDv��µuZ d�Y��~ £½Z·
¾º¨#º§�çåuv���~´k�{Y/zd���¹z�¦#º§�¾¨Àd�È��¶]

z�£î�Z cyY�¹æ0d³Z��¶À¸c�zd¯v�¶)�{Y�¦¿�z·/zd���¹z�
�º�t¯�qYyº��½YyYu½Yz]v³uº]�½{Z-�aÇuZ^c��z·�¶]�~ £�

µzÀº- ¦º°§/Yº¯�+z]�¦´¸��²¿z¿{�n�º� yu���·¶cº]±¹yu�½Z
µZ.º�¿Z¯{M��¿Yzº� yu�±Yvº¬-�\º�³�v¿uzº-�µyº�{Y�µ{Zc�½Z·

µv��iyZs�®tc®¬£�(¿�(°)�¶]�¿z��/º¯~ £�z¿{�¶]�µuz]
vº���µyº��(¿�~ £�zº· zº¿{�¶º]��¿Yz��yu�¹¡ZcY�µZ.�¿Z¯{M

v¿u{Z]�¶³Y{¹yv³v�b^g�Z¸³M�½{Yv³Y�b�º��ª�Yº��¹v¿uz-�
½Yzº]¾º�yz]yu�º¯�¥zºl³{�ªº�³�uYvº�c��y¹z���¿Yz��

ªº�³¾º�ZÀ��½Zº·�|¯ZÀ¬¿¹��¹y�{Y��ÏÑ�b�Y�µv��µuZ d�Y�yu
�¹y�²¿Y{Y³Yv¬-�yu�¶§�º¯�¶$dsyu�uv��j´�¾�Z cyY�¶]éå¹

¶º³Z·u�zº�£èç0d³Zº�zd¯µv��¶d�Z§b��Zp¯�uY{M�½Z���yu�¹
¾¯v³v��v¿uz-�µuZ d�Y��Z·�¥zl³{�bÀ«Z����¹z��Z]�±Z¯{�®·æå

Z¨º� Yy�Zº¸³M�{Y�uvº�z¿{�yu�º¯�¶cº]�½¹{Z]�¦¿�½¹y�¹ µuzº§ y
¶#yZ��~º £½Y©º��¶]�èå¶³Z·u�z�£�¹æê0d³Z��zd¯Z·y/{Z�

~º £�²º¿Y�~�º� ¹v¿u{Z]�\cz¯�yº��¶] Zº·v³v��p¯�¶]�¹
µyºº� yºº¸�j´��²��½Z·Z·�µyº��²¿Y��~ £�z¿{�¶]�½v¿vk�½Z·

¶ºcº]�±Zº°·�zº.¿u�½¹{Zº] yuµuz]v³v�uZl¿Y�Yy�½v�]�ª�³�Zc�
´º´§ª�³�uYv�c�v�y�ª���½Z¸d³Y�Zc�yZ§�¶¯YuY�Z]�¢¿z��²¿Y�¶]�¹ v

vº� �tº�¯�bº�M�yº¸��±Z¯{�{Y�ª�³�z·�©º��¶^�Zp¯�½Yz]
yº¸��±Z¯{�Zc�®l´º� ²º� µyºº� ²ºÀ«¹Y²Àd�t³_yº��®l´��²��
b�Y�µv��¶d�z-�zº�³�yu�½vº�]�ªº�³�©º��¶^�Zp¯�½Yz]µy¹u
ªº�³�zº.¿u�ayZ^º� ¶º] Zº¿ ©¹Y�ªº�³µv¯M�b�u�¶]°k�{Y�bÀ�

Zc�~ £�z¿{�yu�ª¯Z§�µz�o�½{Z��Z·y�±Zº¯{�{Y�±Yyxº-±Zdº�¯{
yº¸��±Z¯{²À«¹Y�®l´��²��µy¹u�¦¿�©º��Z]�Yy�®l´��²��µyº��

�í�ë{¹y��ºº] ¹ µuzºº§ �ºº°k�¶©¹Y�ªºº�³�©ººº� ±Yº´ºº���±¹vºº]
¾³Yyx-�±Zd�¯{�µy¹u�[Z�doY�v��¶d�z-�z�³�yu��

/Yzº]¾º�yz]¥zl³{�¾ºººº³Yyx-�±Zd�¯{�ªºººp¯�¹ µººp³�
º¯(¿�uZ�]Y�¶]�¶¤^��¹u�~ £�ëå��ëå��ëåv��¶À¸c�zd¯�¾d³Z��

½Z¿Z¤]�¹ ¥Zs�½yYv¤¯�Z]�¶¤^��z·�yu�z�³�uyºº¯ ~º £��º§ ¹
zº� ¾º·ZÀ-vº�uYv�c�ª���½Z¸dº³Y�yu�¹ µæåå�«Z]�µz�o�uv��

v¿uz-�Z·y�~ £�¶¤^��z·�yu�¹ yZ¨��º¯�¥zºl³{�©Z��yZ¸]�yu
uYv�c�Yº·�±v��­z-�Z]�±Z¯{�®·�vº�]çy{ ¶¬c�z·�yu�,³y�u¶¤^��

{YuyYu�uºk¹�¾¬¯Z§�µz�o�¶$³Z´#�Zc�vº� ¶dº�Yx-�yZº§ ~º £
uuzº- [xºk�¯ ¶º�«Z�¯�½Yzº]ªp/Z·¦°§�¶]�¾³Yyx-�±Zd�¯{�

¦º¿yuZº)çê�å¶³º°³�¾�]z¯�zd¯�¥Zs�¹ ¾·ZÀ-�½Z¿Z¤]�{Y�¾¿Z·
�Yz�Y�¶l³º¿�¹ ­v´-�¶�y|¯�¹ ±Zd�§Zc�ªºsYu�°k/y¹M¹ v��

Zº] ²ºÀ´#�®º·{Y�µuZ d�Y« ¦¿º�¹ º¯�¶cº]�¦d�º��z¿{�¾d�u�
v¿uz-�¾�y{Z]��Yz�Y�²¨�uZ]�±Zdsyu�

¾�yz]bÀ�°k�aYzÀÀ�c©Z��yuæèìêµZ.�³Yu�±Zd�§Zc�yu�
©Zºº� yu�¹ ±Z¸ ºº�Y�¾d�´ºº�æèìëyu�¹ ±Zdºº�§Zc�²ººÀ°·�yu�

v¿uz-�­Zl³Y�±Z¸ �Y�²º·M�[¹w�¶º³ZsyZ§�±Zdº�§Zc�¶d¿yY¹½Z·
] �º¬t¯�ayº��¶] ±Zdº�§Zc�¹u�zº· yu�µvº� bº�§�º³�¹ µuº

b�Y�µuº]�¶dº���½¹y�¹ ¾º�Yz#Z��ayºº�¶º] bº�Z§�®dº�À��
yº�´º¯¶º]zÀÀ�c�¶º�«Z�¯�aY{Y�ª¯Z§�µz�o�bÀ�°k�®§Yzc�¾¬���

yZº¸]�ªº¿Y¹Y�Yº·�±v��­z-�Z]�±Z¯{�®·�¦¿�½Y�¶d ·yZ]¶³º°³¾¿Z·
] ¾]Ztd³Y�½Zº·±Zdº�§Zc�{Y¶µz�o�yºc�¶¬À�¹½zÀ-¶d�Yuz]v���

yZdº¨·�¦º¿ yu�¶º§ \ºÀczc�²º¿v]yu�æå¾�uZ�c�yº��¶]�¶º�¤³�
¶�¤³�z·�yu�¹ µvº� �£ºdº¯æåyºc�uv��¶cº]�0kyZs�n���yu�

µu{z·�¹ v�æå[º�p¯�½yYuz]�¶³º°³�voY¹�¦¿�yºc�-v¿uz�
½Yzº]¾�yz]zÀÀ�c�aY¦¿�yu�º¯�¥zl³{�®tc�®§Yzc�¾¬���

±Zd�§Zc�z·�{Y�yZd¨·æå[Ztd³Y�¾�uZ�c�ayº��¶] º¯�¶$dsyu�
� ¶ºcº]�zº· {Y�¹ vº�yº��¶]�ÇZ]�¹ ��¹��²ÀWZ��¾oYº³�{Y�+z]�¶

¾�Yy{�ªº���©ºº� yu�¾º.d ·z·�¹ µvÀ#+z]�¶���voY¹�¦¿�
¶º³º°³[ºº�p¯�½yYuzº]v¿uzº-�µzº�o�½Zº·®ºtcayº��¶]

ª¨º� ¾º¿ZÀ]º«�¾.dº�kz]>Çºº°�¯�n�º� yu�²º¿z¿{ª]Z£�+z]
v³uº]�b¿¹yb^g�¹ �yZ°��Z·�®tc�²¿Y�®§Yzc�¶§v��

yº�´º¯ ¶º]zÀÀ�c�¶�«Z�¯aY{Y�º¯�¥zl³{�µyº��®§Yzc�¾¬���
±Z°·æåzÀÀ�c�²ÀÀ�c�yu�µv��[Ztd³Y�¶cº]�aY®tc�®§Yzc�¾¬���
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­º��|À¿Z�æèíÐ

çèç

µuZ dº�Yµyº��¹ µuº]�¶]Z�¯�|À³�½yYuz]�¶³º°³��¹y�¹ v¿uz-½Z·
º«�Z]�®À¤dº�¯�µv·Zº�¯�Zº] Zº·+zº] n�º� yu�uººkº¯�¾d�u�

�yZ°�v³v��
¾�yz]�²Ào�yu��¾�À^��±Z´°�u�¶�«Z�¯�¹ ½y¹M��º°k�½Yzº]
®�Àd¿{YyZ��®WÈ��¶§�¾cyº��yu�¥zl³{��¬dt¯�½v�y�ªoYzº¯
ªººsYu�yu�¾·Z.ºº�¿Z¯{M��¿Yzºº� yu��vºº�¾ºº¯ µvºº¿u Zºº¸³M�½¹y

v¿uz-�¾¯�±M��y¹z��¶]�­Yvº£Y�yºcZº]º¨³Y�®tc�vÀWºd¿{YyZ��/Yz]
µZÀ��_v��¶d¿{YyZ��/Z·�®tc�uYv�c�'zºl³{¶)�0¿Z·�®tc�¹ ,³y
�yZ°��uº]�µv��iyZs�Z¸³M�{Y�vÀºWºd¿{YyZ�¶]�Z¸³M�b^�³�¹ µv�

v�yu�±Yº´��¶]�Z·�®tc�ª)v¿uz-�yº�´¯�®tc�®�Àd¿{YyZ��¾��yu
½Zº·¾º�yz]|À³�½z-yZ¨��¶]�¥º¨º�¯�½Zº·¶º³º°³�¾¿Yzpº�

�º°k�¬dt¯�²À´��{Y�¾�Z§�uYv�c�Z]�µYz°·�~����v³vº� /y¹M
yu�½zd���¹z��ªºsYu�yu�'zºl³{�ª¯Zº§ aYzº�o�¹ ¾º-yº�

{Y�~º� ¹ µvº� µuYu�yYzº£ µZ.º�¿Z¯{Mçé­v��¹ ¶¿x�c�b�Zº�
v��¾¯�²ÀÀ�c�¶³º-�±M�¶¿x�c�

j¿Zd³
®tc�aZ�t�¯

­yvÀ�Y�z¿{�yu�uz ´¯�ayº��¶] º¯�¥zl³{�½Z·�®ºtc�>Çº°�¯�yu�
µuYu�yYz£�Z·�+z^-y�ªsYu�²À´#�®·�¹ º¯�½Z·�+z]�¾³Zdpc�n�º�

¾º¯v³ºº��¶]�Z¸³M�aZÀW|k�¹ µuº]�¦#º§�yZÀº�]�Zº·®ºtc�²º¿Y
ºº¬º�¯zÀºººº� ®º�#�Zº] ¾ºdoYyb�À³��Àt�c�ª]Zº£ n�©º�

¶]�®ºººtc��ººd¯�yººº�åæ�årëë�å¾¬À¯�¶]�±M��z��¹ zd¯
�º�ºd¯�yºº�åé�årçç�å¾º¬À¯�zdº¯�æåå Q�uº]�½Z·�®tc

ZÀ]º«�ºº¯ ¥zºl³{º¿¾­yvÀ�Y�/¹y�{Y�¹ ª*�¶d�kz]�ayº��¶]
µv¿uuº��¾¯��®tc�½Yz]�½z·Z��yº��¶] ¾´À´k�v�y�¶¬oz¯�yZ¸#�

uYu��Àtº�c�ºº¯ ¥zºl³{²¿Y�{Y�¦¿�z·�aZ�t�¯�¶º§ vº� µ
¾·Z.ºº�¿Z¯{M��¿Yzºº� yu�ªoYzºº¯��u/Zºº¯ç�í�çê¶ººkyu�

¾d³Zº�¾^�³�b]º�y�¹ uYz-ê�éív�yu��b^g�z¿{�ayº��¶]
b�Y�µv��

©¹Y�¶¬ozº¯�¹ µuº]�²�¹y�|^��,³y�¶º] ®ºtc�¶¬ozº¯ ²º¿Y�yu
¾°³�¶�oÈ¯�±M�yu�¾�Zs�zÀÀ�cº�u�b«Zo�¶¬oz¯�²¿Y�yu�®tc

uyYu�¾º¨]M�ºº���ºd¯�yº��¶] �¿Z¯{M��¿Yzº� yu�µy¹u�²º¿Y�©
ç�årç�èuº]�{¹y��

­¹u�¶¬ozº¯�¹ µuº]�,³y�z��|^��,³y�¶]�®tc�¶¬ozº¯ ²º¿Y�yu
¶«%�b«Zo�±M�aZ¿ºdºp¯¶]�±{º��¦¿�z-Y�¶§�½yº��¶] ¶d�Yu�½Y

«%�uYº¯�²¿Y�uuz-�¹zº� ±M�ªºsYuº¶sYu�{Y�½Yºtc�ªº¯YyM�¶]�®º¾
¾¯�±¹zÀ]v¿M�²À.³ZÀ¯�y¹u�²¿Y�©º��µè�årì�éuº]�{¹y��

­º��¶¬oz¯�¹ µv��±Z¿Z°³�¹ ¶d�kz]�>È¯Z§�®tc�¶¬oz¯�²º¿Y�yu
®º�#¾¯�z·Z��±M��z��¦¿�yu�²ºÀ´k�,º³y�|º¯z£�½Zº·uº��
²À.³ZÀ¯µy¹u�²¿Y�©º�ærì�æuº]�{¹y��

­yZº¸#�¶¬ozº¯�¯ ®tc�¶¬ozº¯ ²º¿Y�yuº°�yu�|¯z£�,³y�¶]�>Ç
0º¯Mº¿¶º] bº£u�¶º] z«º§º´ºÀ]�zº¿{�yu�zº-Y�¹ vuº��¶ºkºc�±M�

¶º¤¬o¶¤¬o��º�t]�±vº] �¬dºt¯�½Zº·{Y�²À´k�¾°¨��½Z·
®�#�¹ µuº]�±Zº¿Z°³�®ºtc�ªºsYu¦¿�yu�|À³�±M�,³y�|¯z£�½Z·

¾¯�µv¿u�®tc��zº�uº����ºd¯�yº��¶] µy¹u�²¿Y�©º�æ�årè�æ
uººº] {¹y�¾ºº«º°�¯��¿Yzºº� yu�¾ºº´À´k�µy¹u�©ººº� ²ºº¿Yz]Z´]

¡º��0·Z.�¿Z¯{Mz)x«Yè�årî�æå{¹y�v¿uz-�¶^�Zp¯�

µyº��aZ�t�¯º¯�¥zl³{�½Z·
µyºº�{Y�¶§�µuº]�uy{�¶]�ª¿Z¯�½zÀ��,³y�½YyYu�º¯�¥zl³{�½Z·

µZÀ��¶¨«�¹u�¾-yº��­º��²�µuz-��À��½¹y�ª¨��¾h¬h¯�,³y
¾¯�zº·Z��Zº¸³Muº��¶¨«�²¿Yv³yYu�uºk¹�|À³�ª¯Z§�µz�o�yu�Z·�

yºº�_²¸��½vo�Zc�¹ µvÀº�§�¾º³v]�ºº¯ ¥zºl³{�uyYu½¹y�¶§
yYz£�±yZ¤d¯�ayº��¶] �¿z��½º¯��¿uy�¹u�®¨��¾d���n�º�

b�Y�¶dº�z-�¦sZ�v´¬]�¹ ª¨��¾¿º¯�¾-yº��²À´��­Z°c�yu�Z·
bº�Y­yºd¯�Z¸³M�¶À¤]�¶]�b^�³�Z¸³M�¾¿Yvd]Y�v´º] ¹u�¶º§b�Y�zc�

� �¬dt¯�²À´��yu�±v]�©ºº�ºa¹Z d¯��¿Z¯{M��¿Yz��yu�¾-yº
µuºº]/Yz]�±M�²À.³ZÀ¯�¹´��Zc�©¹Y�²�º®l��èå Q�\ººÀczc�¶]�
åæ�årìí�å�åæ�åråæ�æ�åæ�åræë�æ�åç�årêè�æ¹
åæ�råé�ç¾º¬À¯�uºº] zdº¯�\À¤�c�Z]�¾·Z.�¿Z¯{M��¿Yzº� yu

v��µuYu��Àt�c�¾-yº��²��j´��½{Yv³Y�b�º��ªoYzº¯�²À´�
¶$«Z]�v�y�±Y|À¯�¶]�¶kºc�Z]�0º-yº�v³uº]�(À* c�ª]Z£�®·�{Y�Z·

�©¹vkæ��²À´#�®·�z��b ��¹u�µ{Yv³Y�aYzÀÀ�c�¾´p´¯�yu
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º¯�¥zl³{�bÀ�°k�¾¬���aYzÀÀ�c�¹ ¾�Z´��b�¿{��}yZ³�ªoYz¯�¾�Z´��ª¨����

çèè

©¹vkæ�®¨� ½¹y�¶$«Z]��zd�-�±Y|À¯�Z]�¶�¿Z¤¯�yu�µuz-��À� �z��¹ z��©º��§��z��b ��¹u�¶�¿Z¤¯�
z]�¶$«Z]��zd�-�±Y|À¯

®¨��½¹y
yZ¿Yu�b]Zg�\¿z�
�z��½Yz]

�À�µuz-
�z��²À.³ZÀ¯

�À�µuz-t/Z�s�
uyYv³Zd�Y��¾¬À¯zd¯�

b]Zg�\¿z�
] yZ¿Yu�z��½Yz

©º��§z�
�z��²À.³ZÀ¯

©º��§zº�t/Z�s�
uyYv³Zd�Y�¾¬À¯zd¯�

²�
¾-yº�

�t�¯Z³�¶$«Z] � åç�åtæì�å � åæ�åtæç�å ©¹Y�²�
®¨��©¹Y�v´]�½Z¸d³Y�Zc çè�æ åç�åtçæ�å çê�æ åç�åtæê�å ­¹u�²�
®¨��­¹u�v´]�½Z¸d³Y�Zc èè�æ åê�åtçí�å é�æ åè�åtçæ�å ­º��²�

� v´]�½Z¸d³Y�Zc®¨��­º èç�æ åé�åtèì�å çî�æ åè�åtçì�å ­yZ¸#�²�
®¨��­yZ¸#�v´]�½Z¸d³Y�Zc çì�æ åë�åtéì�å è�æ åé�åtèê�å ®l´��²�

µyº��bÀ�°k�yu�µuz-��À���zº� ¹ zº� ©ºº��§¥zl³{�½Z·
ºº¯bºÀ�°k�/¹y�¶º)�°k�/Z·Yzp���¿Yz��{Y�µv��/y¹M¿0

�vº� ­Zºl³Yuyº¯�aZ ��{Y�¦¿�z·�½Yz]�i¹Y�j´��¾�yz]uZl¿Y
¾-yº��²��j´��uºk¹�µv´·u�±Z�³�yZ¿Yu�±º³Zº£ ¢^º� ¶º§ µvº�

¾º¯ ºº¯ ¥zºl³{�¾º-v³{�yu�|¿Z°dº¯vº�Z]��ª*º�æ��²À.³ZÀ¯
zÀºÀ�caYuyºº¯ aZ º� {Y�¦º¿ zº·¾�yz]±Y|À¯�Z]�¶�¿Z¤¯�yu�

©¹vk�yu�®¨��½¹y�z]�©Z]��zd�-Îb�Y�µv��¶WYyY�
uyº¯�aZ ��±ZÀ¯�yu¾�yz]®¨��½¹y�©Z]��zd�-�b ��

½Yzº]�µuº]�µuZ d�Y�ª]Z£�¾-yº��²À´���¿zº� �Àtº�c�¾«¹yu�
¶º³º°³�¿Z¯�Z]�®¨���Z^�Y�b¬��¶]�ª¨«Y�yu�µv��½yYu�¶º.³�½Zº·

zÀÀ�c�µvº³yYu�¶º.³¾ºcY¾¯�µvº¿u�¶³º°³�yu�²¿Yz]Z´]��uº�µ{Zc�½Z·
¾º¯ µvº� ½y¹M��º°k¦À¨ c�yu�¾-uZ��¶]�b ��²¿Y�{Y�±Yººc

uzº§ µuZ dº�Y�¾º-yº��²À´º��yu½Z·�¾�yz]º]z¯�zÀÀ�c�¶]��aY
¶º³º°³�¶º§ bº�M�bºÀ�°k~���¹ ½yYu�¶.³�ª¨«Y�yu�¾ºcv¯�Zº·

¾º¯ �yZ°º�¹ z��©º��§��z��b ��¹u�{Y�µuZ dº�Y��v³ºº�
\º�Z´¯�µuzº- �Àº� �zº�bº�Y�zºc�b]Zg�\¿z��¶]�¶kºc�Z]

yZº¿Yu�¦¿�©¹vºk�zÀÀ�c�²¿zd�À]��¾-yº���¬dt¯�²À´��²À]aY
Y ¾-yº��­º��²��yu�yº]|¯�aZ ��½Yz]�±v]�µ{Yv³Y¾¯�¡Z cvd�Y�

yº�´¯�¶º]\�Z´¯�²ÀÀ�c�¾-yº��²À´��¦À¨ c�yu�b ��²¿zc
³Y|c�¹ º«º�¹Zº� �¹y�{Y�ºº¯ ¥zºl³{Z|Àº§Z§�æî�v��µuZ d�Y�

¦¿�±Yº´��¶]�¾-yº��²À´��²À]�±ºÀ�z-y�¶�]Yy�yº�´¯�²¿Y�½Yz]
�À���z��¹ z��©º��§��z��aZ ��µ{Yv³Y�¹ ª¤dº�¯�ª¯Zº�

¯ ±M�¶]�¶d�]Y¹�ª¯Z��±Yº´��¶º] µuzº-©¹vk�¢]Z�ç¶^�Zp¯�v��

¾¯�±Z�³�¶«uZ�¯�¹u�¾.d�]�®·�\¿Yz��¶�¿Z¤¯b ��¹u�¶§�v´·u
uyºº¯¾�yz]{Y�¹ ¶d�Yu�¾.´·M�®·�¾-yº��²À´��Z]�ª¯Z§�yº��¶]

¾¯�²¿Yz]Z´]�¹ uyYv³�uºk¹�Zº¸³M�²ºÀ]�¾ºc¹Z c��Zºp«�²º¿Y±YºcZ]
µuZ dº�Yzº· {Y²º¿Y�{Y�(º¿¾-yº���¬dt¯�²À´��b º� ¹uYy�
²ÀÀ�cuº°³��

²º¿Y�yu¾º�yz]�¬dt¯�²À´��µy¹u�©º��¶§�v���tº�¯�
¶]�¾-yº���¬dt¯�²À´��½Yz]�¡ZºcY�¾º«º°�¯�½Zº¯u�yu�¾º-yº�

©uZ�¯�®l´��²��Zºc ©¹Y�²º� {Y�\ºÀczcçë�årì�ç��çí�årì�è��
èç�årç�é��èè�årë�é��èç�årí�ë¹ {¹y�²ºÀ.³ZÀ¯µy¹u�ªºº§

¾-yº�µZ.�¿Z¯{M�0«º°�¯��¿Yz��yu�êæ�çrçè{¹y�b�Y�µuº]��

º¯�¥zl³{�ª�³�uYv�c
µyº��¹ ª¯Z§�aYzº�o��y¹zº� ¹ ¾·Z.º�¿Z¯{M�aZº�«Z�¯yu�Z·

ªº�³¾º�ZÀ��½Zº·~ £�z¿{�yu�uY{M�½Zº���yu�²¿Y�¶§�uYu�±Z�³�
©Z��yu�ª�³�¶��b�MyYuu�²¿Y�yu¾�yz]µyº��yº¸��±Z¯{�½Z·

zsY¹Y��uYuzs���Y¹Y�u¹vo�yu�\Àczc�¶]�ª�³�z·�yu�®l´��²º�
º¿Y¹Y�¹ zÀºcuZd�Y�¡Z cY�µZ¯�yº¿z¸��ª�²¿Y�}Z�Y�z]¾�yz]©º��
ªº�³�µy¹u\Àczc�¶]�º¯�¥zºl³{�¶º³Z-�¶º� ½Zº·ë�årî�èè��

ì�årè�éë¹ë�årè�èìuº]�{¹y��

º¯�¥zl³{�¾³Yyx-�±Zd�¯{
aYz�o�µv¯M�b�u�¶]�yZ¯M�¹ µv��­Zºl³Y�aYv·Zº�¯�}Zº�Y�zº]

l³{�ª¯Z§º¸¯�zsY¹Y�Zc���Y¹Y�u¹vo�yu�º¯�¥zº] µZ¯zj¿yvc�¶¹

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.1
9.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-0
7-

20
 ]

 

                             5 / 11

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.19.4
https://jstnar.iut.ac.ir/article-1-335-en.html


¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­º��|À¿Z�æèíÐ

çèé

ª¨�æ��À���z��¹ z��©º��§��z��aZ ��µ{Yv³Y�aYzÀÀ�c���ºd¯�µuz-��±¹z¨À¯�¶]�º¯�¥zl³{�¾-yº��²À´��bÀ�°k�yu�

©¹vkç��À���z��¹ z��©º��§��z��aZ ��¾³ºÀ�z-y�ªÀ¬pc�j¿Zd³�+yº��²À´��Z]�µuz-
Ï5 E D b �
îì�å íë�æë ìæ�å� � ©º��§��z�z
îì�å íè�æç íè�å� �À���z�µuz-

ºcOº(´s�Z]�­¶]�º¯�½Z·�+z]��|¿y�¹ Yº·�±v��`¬oz¯�±Zd�¯{�
yYx-º³¾yu�¹ v³v��uyY¹±Z]M�zsY¹Y±Zd�§Zc�yu�Z¸³M�bÀ«Z���µZ¯

�£ºdºº¯v¿uzºº-�±Zºº¨¯�v¿u{Zºº]±Zºº¨¯Y�¶ºº§ ¾ºº ¬dt¯�½Zºº·
±Zdº�¯{uYu�±Z�³��¶d�Yu�uºk¹�ªp¯�±M�yu�º¯�¥zl³{�¾º³Yyx-
²º¿Y�¶º§½Z·�+z]�z¿{�Yy�uºs�¾³Yyx-�±Zd�¯{�¶¬ozº¯ aYzº�o�

±Zdºº�§Zc�yu�uºººkº¯�¾ºº·ZÀ-�½Zºº¿Z¤]�z¿Zºº� ¹ ººº¯ µvºº� ±Y|ººs
¾¯v´³Yyx-�½Z·�¥zl³{�{Y�¾§v³Y�uYv�c�|À³�¾·Z-{±Yyx-�±Zd�¯

¦d�º��zº¿{�yu¶£º��¶ÀoZ³�yu�º¯�¶£Z��½Z·�¶£Z��©Z�cY�ªp¯
¶º�¿y�¶º]�v³v¿uzº- µv·Zº�¯�v��¾�yz]�¾oYº³�z¿Zº� yu{Y�µ

¦dº�º��zº¿{�¶º¬°kµºÀ¯�±Zdsyu�¹ ²¨�uZ]�±Zdsyu�¶£Z��½Zº·
¹ ¶l³º¿��yY|¯�¾·ZÀ-�½Z¿Z¤]�yu�²ºÀ´#�®º· ¹ ±Zdº�§Zc��Yzº�Y
º¯�¥zl³{�±Yyx-�±Zd�¯{�ª¯Z§�aYz�o�{Y�½zgY��Yzº�Y�­v´º-

µvº¿uvº�³��½yYu�¶.³�~ £�±¹yu�¶§�±Yyxº-±Zdº�¯{�aYzº�o
Yº·�±v��­zº- Zº] ±Zº¯{�®º· vº�]�©Zº� yZº¸]�yu�v³vº�v�y�¹

¶º³Yºkv³uº°³�{Z�M�Yy�uººs uvºl¯�bºÀ«Z���ºº¯ ¶ºcº]�½Zº·�yu
½Z·�¾�yz]µv��­Zl³Y�²Àd�t³¶¬c�yZ¨��,³y�uy{�µv´^�#�½Z·

~º £�ªºsYuµu��¤��¹ uº]�µZ¯�b�¸^¿uyY�ªº¿Y¹Y�u¹vºo yu�Zº·
¶¬c�¶]�~ £�yu�µvº� ½yYu�¶º.³�aYzº�o�vº�yu,³y�uy{�½Z·
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0¯�nÀkzc�Yy�zcÇZ]�0^�³�b]º�yv´·u�æì¹ÏÎ��j¿Zd³¾�yz]

|À³�¶º³º-�²º¿Y�¶º§ uYu�±Zº�³�bº�M�¾º³Yyx-�±Zdº�¯{v´³Z¯z¿Z�
zl³{µuYº³Zsz¿{�{Y�º¯�½Z·�¥7\SKORF\ELQDHµz�o�ayº��¶]

±Zd�§Zc�yu�uºkº¯�¾·ZÀ-�½Z¿Z¤]�zº¿{�yu�ª¯Zº§¾³Yyx-�±Zd�¯{
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�­º��|À¿Z�æèíÐ

çèí

¹ v´º§¾º¯±M�Z]�µ{yZ^º¯ yu�±Yººc¾º¯±Z°·¶§�¶³º-¾��]�½Yz]
¶º³º-Zº·º] zº.¿u�½¶bº�Y�¶dº�y�yZº§µZ.·Z´��±uz]�²ºÀ]�{Y½Z·

¾³Zdº�¯{uYu�yYz£�µuZ d�Y�uyº¯�Yy��æê�çå��aZ�È�Y�b�u�¶]
µvº¯M®tc�¹ µyº���ª¯Z§�µz�o�bÀ�°k�aYzÀÀ�c�½Z·�¾º´p´¯�{Y�

¾�Z�°��\�Z´¯�±Z¯{�²ÀÀ�c�yu�ºº¯ ¥zºl³{�­¹|«�ayº��yu�
¶¯Z³z]�±Yºc�¾¯�Z·�¾´p´¯�²¿Y�{Y�µuZ d�Y�Z]�²À´#�®º· �uyYu�uzº]yZ§
Z]�²¨°¯�vo�Zc�¶§�uz§�[Ztd³Y�0³Z¯{�yu�Yy�b�M�²¿Y�Zº] µ{yZ^º¯

º¬§�aZº�M�z¿Zº�ºº¯ ½vÀv´º³Z¯�uZ�¯�yº.³Y�yYºs�¶�ºs�­z§�
uuzº-�±Z�º³�ª���©º��yu�ª¯Z)�aYz�o�bºÀ�°k½Z·�/uZ¿{�

�uYu�±Z�³�uºs�{Yµy¹u�ª¯Z§�aYz�o�®§YzcZ°doY�©¹Y>ÇªÀ«u�¶]
µuz§�¾��¾³Yyx-�±Zd�¯{�¶¬oz¯�yu�¶§�½v�Zº�¯Z³��¿Yzº�v³Y¹

µvº� aZº ¬c�yZº#u�vº³Y�i¹Y�©ºº°�¯�yºº�¶º]/zd°)¶]�b^�³�
uµy¹±Z�³�½v�]�½Zº·uYu�ª¯Z§�aYz�o�bÀ�°k�­¹u�µy¹u�yu

i¹Y�¹ ¶d�Z¿��¿Y|�Y�º¯�¥zl³{+y|]zc¾¯�±Z�³�v³uYu�µy¹u�yu
µy¹u�®§Yzc�¶]�b^�³�ª¯Z§�½Z·�¥zºl³{�¾º³Y¹Yz��¾ºdÀ«Z���­ºº�

uº]�zdº°§�­¹u�b^�³�Z·�¥zl³{�{Y�½zd°§�¾³Y¹Yz��­yZ¸#�µy¹u
�vº·u�¾º¯ ±Zº�³�±M�{Y�ª^º£ µy¹u�¹u�¶º]Z]�±Z¯{�®·�Yzº¿{yº¸�

ª¯Zº§ aYzº�ov¿vk�ª�³¶]�j¿yvc�¶]�Z¸³M�{Y�½uYv�c�>ÇZ°doY�
¾¯�¾º³Yyx-�±Zdº�¯{v´d�y�µyº��bÀ�°k�aYzÀÀ�c�½Z·�¾´p´¯�yu
ª�³�yu�¶§�v��µvº¿uuº��¾¯�¶d�Z§�Z·�µyº��¾³Y¹Yz��{Y�¾�ZÀ��½Z·

¹µyºº��À�º� i¹Y�Zº·Yy�½zºcªº�³�yu­º��¹ ­¹u�½Z·±Z�³
¾¯v´·u�¨¿¾¯�±M�ª¬��{Y�¾bÀ«Z���v³Yºcyº^³{�®tc�vÀWºd¿{YyZ��

vº�Z]¶¬ozº¯ ²º¿Y�{Y�¶º§yZÀº�]�±uz§�¶d¿{YyZ��Z]�¹ µvº� ©Zº���
¾¯�²À]�{Y�Yy�Z¸³M��º¯�¥zºl³{�½Zº·®ºtc¹ uz]] ²À´#�®·�¶ªÀ«u

bÀ«Z��º¯�¥zl³{�µyº��¾#yZ¨��¶´§�±M�¾�À^��±Z´°�u�z¿Z��¹
vº�Z]�¾º¯��À���¶§�¾ºdÀ«Z���­ºº� µy¹u�yuc¾dÀ«Z���µy¹u�²¿z

µyºº�¾¯�¶�«Z�¯�uyº¯�½Z·�±Zd�§Zc�yu�ªº���©ºº� yu�Zº·�v�Z]
yº^³{®tc�{Y�¾§v³Y�yZÀ�]�uYv�c�¹ µuº]�©Z���>È¯Z§�vÀWºd¿{YyZ�Z·

¾º¯ µyºº� ¶º] ª¿v^ºcv³v��¹ z-yZ¨��±Z¿Z�v´]�½Z·�¶³º-�uºk¹
²¿Y�yu�¶§�º¯�¥zl³{�½¹y�ª.³Y¾�yz]¾¿Z�Z´�¾§Zo�v³Y�µv��

Àº�³Zd��{Y±M�¶¯{Ç�¶§�b�Y�b�M�²¿Y�¦¿%º«ºÀ]�©zdº´§�½ÇZº] ª
b�Y�ª¯Yº��²¿Y�{Y�¦¿�zº· ½¹y��¯Zºk aZ¤Àº¤pc�yº^³{�¶³º-

¿{YyZ�ºWºdºl³{�®tc�vÀº¥z$��NHUPDQVKDK¶³º-�±Z¸ �Y�½Yz]�
$QDJUXV� DWRPXV� �/��µuYº³Zºs {Y�0\PDULGDH½uyYºº¯ yu�¹

-ºº³ººººººº¶2OLJRVLWD� SDOOLGD .U\JHU�s {Y�ººººº³ZººYºµu
7ULFKRJUDPPDWLGDHbºº�Y�µvºº� �yY|ºº-�ê��¹ ±Z�dºº�¯

b§º��µuY{z^§Y�Ô��À]�®�Àd¿{YyZ��v�yu�Z]�Yy�zÀsY�¶³º-��¤�
{Yîå¶À¯¹yY�yu�'zl³{�²¿Y�®tc�vÀWºd¿{YyZ��±Yº´º� ¶º] vº�yu�

µuºº°³��yY|º-vº³Y�²¿Y�uººk¹�Zº]yu�¶)½Z·�¾�yz]Z¿�¶³º-�Z¯�
¶º³º-�³�0¿Z�Z´��vÀWºd¿{YyZ��©Z���/Z·ÇZ]�®�Àd¿{YyZ��v�yu��v

®ºtc�/¹yb�Y�uº¸�¯�>È¯Zº) 'zºl³{�/Zº·�{Y��À]îå�yu
'zºl³{�/|º¿y�®ºtc�i¹Y�yu�¹ ±Zdº�]Zc�©ºº��¶]�¶ºkºc�Zº] ¹

½Z·�¾º�yz]'zl³{�z¿Z��/¹y�¶]Z�¯�Z*¿z¯M�¹ Z�¹yY�yu�º¯�/Z·
0¯�¶kºc�ª]Zº£v�Z]�~´k�®tc�vÀWºd¿{YyZ��½Z·yº^³{$QDJUXV

�°k��·Zºº§ yu�¾ºº°¸¯��ºº¤³yu�ººº¯ ½Zºº·¥zººl³{�bººÀ
¾¤�º¯�uz]yZ§�Z¸³M�©zd´§�yu�¹ vº³yYu�Zº�¹yY�¹ ¾«Z°º� ½Z¨¿zº¯M

v³Y�¶d�Yu�î�çÍ¹ÏÑ��

½yY|.�Z��
²ºº¿v]¦¿Zºº· }v´ºº¸¯�½Zºº£M�¾ºº¯Yz-¹�vÀºº¤��uZdºº�Y�{Y�¶¬Àºº�¹

¹ v³uº°³�½yZ¨°·�¥zl³{�¶º³º-��Àtº�c�yu�¶º§ ~³Z¿Y{zÀº¯
¾³Zl³Zs�v°p¯�zd§u�½Z£M�{Y�²À´#�®º·yº�´¯�¶]t�c�¶³º-��À

¶³Z°À°º� z-yZ¨º� ¶´º§¾º³Yuyv£¾º¯uuzº-�{Y�­zdp¯�b³¹Z�¯
¹ �{º¯M��aZ¤Àº¤pcc ½Yz]�½{y¹Z�§uZ¸k�ayY{¹�j¿¹zcP²À¯

µZ.�³Yu�¾�Z´��µz�o�µZ.�¿Z¯{M�±Z´§yZ§�{Y��¶ºkuº]�{Y�¾d°º�£
­Zl³Y�yu�½yZ¨°·�zº�Zs�¶º] ±Z¸ º�Y�¾d�´º�Z·�¾�yz]z¨�c�

º¯uº��¾�¹uZ¨c�b§z��²À«ºX�¯�{Y�²À´#�®·��¶³ZsyZ§�¶]�¶d�]Y¹
±Z¸ º�Y�²º·M�[¹w�²¿Y�¶Àº«¹Y�aZº³Z¨¯Y�±uy¹M�®·Yzº� yu�¶º§

µuº°³�yZÀ�]�½yZ¿�¹ ¦°§��·¹&�uuz-�¾¯�½yY|.�Z����v³Y�
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º¯�¥zl³{�bÀ�°k�¾¬���aYzÀÀ�c�¹ ¾�Z´��b�¿{��}yZ³�ªoYz¯�¾�Z´��ª¨����

çèî

�]Z´¯µuZ d�Y�uyº¯�
Î�­ �¾¬À�Z°�Y�æèìê�aZ�M®¸¯�µºÀ¯�±Zdsyu��z¸���aYyZ�d³Y�±Yz¸c��
Ï�Y �uYv¸]�æèìå�±Yz¿Y�µºÀ¯�±Zdsyu�aZ�M��Z#²°¸]�±Yz¸c��
Ð�­Z³�¾]�æèìê�¾�Yy{�©Z�yu�±Z¸ �Y�±Zd�Y�½{y¹Z�§�¶¯Z³yZ¯Mæèìé�æèìè�½{y¹Z�§�ayY{¹±Yz¸c���
Ñ�Y �¾¬� c��i�¾d°¨o� ¹�µ{¹zÀ��æèìå�yº.³Y�{YzÀ��µZ.�³Yu��Z#�
Ò�� �¾¯Z�o�m ��y ¹ ¾¯È�ÇYvÀ��½uZ^��æèíå�yº^³{�¾�Z´��ª¨��¾�yz]$QDJUXV�DWRPXV��+\P�� 0\PDULGDH�®tc�vÀWºd¿{YyZ��

º¯�¥zl³{$UERULGLD�NHUPDQVKDK��+RP���&LFDGHOOLGDH�±Z¸ �Y�yu��±Yz¿Y�¾�Z´��µz�o�²°l³Y�¶¯Z³çæ�æ��êæ�ëì�
Ó�­ �±ZÀ À�«�æèìì�º¯�¥zl³{�\«Z��¶³º-�yZ�d³Y�¢�Z´¯¹�½%º«º§YºÀ]$UERULGLD�NHUPDQVKDK�'ODEROD��+RP��&LFDGHOOLGDH�yu

 �Y�±Zd�Y±Z¸�Z³�±Z¿Z�`¯µZÀ-�v�yY�¾�Z´�yZ§�½{y¹Z�§�µv¨�³Yu��¾¨�|��´��µZ.�³Yu��±Z¸ �Y�¾d�
Ô�­ �±Z�d�¯�¹��µuY{z^§Y�b§º���æèìé�±Zd�)Zc�yu�±M�0�À^��©zd´)�±Z*¯Y�¹ º¯�'zl³{�/%º«º)Y�¹ /%º«ºÀ]�¶�«Z�¯¶À¯¹yY�/Z·�

µZÀ-� µz.´§�²À°·u{Y¹u�aÇZ¤¯�¶�Ès±Yz¿Y�¾¨�|��¯ aYyZ�d³Y�¾³Z�³Y�½¹zÀ³�|À¸lc�¹ �{º¯M�b³¹Z��¹ aZ¤À¤pc�±Z¯{Z��
½{y¹Z�§��{º¯M±Yz¸c���

Õ�~³Z¿Y{zÀ¯�9�æèìê�b�z¸�¹ Z·�µzl³{�zl³{�¥±Yz¿Y�½Z·�aZ¤À¤pc�±Z¯{Z��½{y¹Z�§�j¿¹zc¹��{º¯M��aZ�M�aZ¤À¤pc�¶��º¯�
¹½yZ°À]¾·ZÀ-�½Z·±Yz¸c���

�� $UQR�� &��� $�� $OPD� DQG� $�� $U]RQH�� ������ $QDJUXV� DWRPXV� DV� HJJ� SDUDVLWH� RI� 7\SKORF\ELQDH� �5K\QFKRWD��
$XFKHQRUUK\QFKD���3URF��WK��$XFKHQ��0HW��7XULQ��,WDO\����������

��� %HLUQH��3��%��������/HDIKRSSHU���+RP���&LFDGHOOLGDH��RI�&DQDGD�DQG�$ODVND��&DQ��(QWRPRO������VXSSO�������± �����
��� 'ODEROD��-��������=ZHL�QHXH�(U\WKURQHXUD�$UWHQ�DQ�GHU�:HLQUHEH��+RP���7\SKORF\ELQDH���5HLFKHQEDFKLD�����������������
��� 'XQEDU��6��DQG�0��5��:DJQHU��������%LRQRPLFV�RI�1HRGLSULRQ�JLOOHWWHL �+\PHQ���'LSULRQLGDH��RQ�3LQXV SRQGHURVD��

$QQ��(QWRPRO��6RF��$P�������������� ����
��� 'ZRUDNRZVND� ,�� ������ 2Q� WKH� JHQXV� $UERULGLD� =DFKY�� �$XFKHQRUUK\QFKD�� &LFDGHOOLGDH�� 7\SKORF\ELQDH��� %XOO��

$FDG��3RORQDLVH�6FL���,,�������������������
��� *ROGPDQ�� 6�� (�� DQG�5�� 7�� )UDQNOLQ�� ������'HYHORSPHQW� DQG� IHHGLQJ� KDELWV� RI� VRXWKHUQ� SLQH� EHHWOH�/DUYDH��$QQ��

(QWRPRO��6RF��$P����������������
��� -HQVHQ�� )�� /���'�� /�� )ODKHUW\� DQG�/��&KLDSDUD�� ������ 3RSXODWLRQ� GHQVLWLHV� DQG� HFRQRPLF� LQMXU\� OHYHO� RI� JUDSHOHDI�

KRSSHU��&DOLI��$JULF���������������
���0DUWLQVRQ�� -�� (� DQG� -��'HQQHK\�� ������ ,QIOXHQFH� RI� WHPSUDWXUH� GULYHQ� SKHQRORJ\� DQG� SKRWRSHULRGLF� LQGXFWLRQ� RI�

(U\WKURQHXUD�FRPHV �+RP���&LFDGHOOLGDH���(QYLURQ��(QWRPRO�������������������
��� 3DYDQ��)���(��3DYDQHWWR��&��'XVR�DQG�9��*LURODPL��������3RSXODWLRQ�G\QDPLFV�RI�(PSRDVFD�YLWLV DQG�]\JLQD�UKDPQL��

RQ�YLQH�LQ�QRUWKHUQ�,WDO\��3URF��WK��$XFKHQ��0HW��7XULQ��,WDO\����������
��� 3HGLJR�� /�� 3��� 6��+��+XWFKLQV� DQG�/��*��+LJOH\�� ������ (FRQRPLF� LQMXU\� OHYHOV� LQ� WKHRU\� DQG� SUDFWLFH��$QQ��5HY��

(QWRPRO���������������
��� 6DYRSRXORX��6��0��DQG�0��(��7]DQDNDNLV��������+HDG�FDSVXOH�RI�OREHVLD ERWUDQD �/HS���7RUWULFLGDH���/DUYDH�UHDUHG�

RQ�WKUHH�GLIIHUHQW�GLHWV��$QQ��(QWRPRO��6RF��$P�����������������
��� 7ULDSLWV\Q��6��9��������7KH�JHQXV�$QDJUXV �+\PHQ���0\PDULGDH��LQ�$PHULFDQ�VRXWK�RI�WKH�XQLWHG�VWDWHV��D�UHYLHZ��

&HLED���������� ���
��� 7ULFKLOR�� 3�� -��� /�� 7�� :LOVRQ� DQG� '�:�� *LUPHV�� ������ ,QIOXHQFH� RI� LUULJDWLRQ� PDQDJHPHQW� RQ� DEXQGDQFH� RI�

OHDIKRSSHU��+RP���&LFDGHOOGDH��RQ�JUDSHV��(QYLURQ��(QWRPRO��������������������
��� 9LGDQR�� &�� DQG� $�� $U]RQH�� ������ %LRWD[RQRP\� DQG� HSLGHPLRORJ\� RI� 7\SKORF\ELQDH� RQ� YLQH�� 3URF�� �VW� ,QWHUQ��

:RUNVKRS�RQ�OHDIKRSSHUV�DQG�SODQWKRSSHUV�RI�HFRQRPLF�LPSRUWDQFH��/RQGRQ��
��� 9LOEDVWH��-��������3UHOLPLQDU\�NH\�IRU�WKH�LGHQWLILFDWLRQ�RQ�WKH�Q\PSKV�RI�1RUWK�(XURSHDQ�+RPRSWHUD�&LFDGLQD��3DUW�

,,��&LFDGHOORLGHD��$QQ��=RRO��)HQQ��������������
���:LOOLDPV��'��:�� ������ (FRORJ\� RI�%ODFNEHUU\�� OHDIKRSSHU�� SDUDVLWHV� V\VWHP�DQG� LWV� UHOHYDQFH� WR�&DOLIRUQLD� JUDSH�

DJURHFRV\VWHP��+LOJDUGLD�������������
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