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v�Z]�¾¯�±M�yu�uºkº¯�®À�Zd��

½vÀ¬§�½Z·�µ%Y¹�yYv¤¯��{ZÀ���v¸�\À§zc½Z·�½z-ºld�k�bÀ«Z����ª��yº^³{��v¸��

æ�³Yu �½{y¹Z�§�_v¨�³Yu��¾¨�|��µZÀ-�yZÀ�³Yu�¹ uZd�Y��v�yY�¾�Z´�yZ§�¢]Z��½ºl�³Yu�\Àczc�¶]±Z¸ �Y�¾d�´��µZ.�
ç�±Z¸ �Y�¾d�´��µZ.�³Yu��½{y¹Z�§�_v¨�³Yu��¾³Z^�Z]�yZÀ�³Yu
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

çèë

¶¯v¤¯
¾º§Yyºs�{ZÀº��$OOLXP�FHSD�/��¾¿Z·�½|^��²¿zc�®¸¯ {Y�¾º¨¿�

±º´§�Zc��À��©Z��±YyY|·�{Y�¹ uº��¾¯�b�§�ZÀ³u�yu�¶º§ bº�Y
bº�Y�¶d�zº- yYzº£ ±Zº�³Y�¶º¿x�c�uyºº¯�±ZÀ¯�yuæê¶§�½|^��

ºººº]¾ºººº³Z¸k�yZºººº] ¹ yYºººººs ±Z¯{Zºººº� ¶¬Àºººº�¹�¶�)�$�2��
�$JULFXOWXUDO�2UJDQL]DWLRQ)RRG�DQG�b�Y�µvº� bº�z¸��

­¹u�¶^cy�bÀ°·Y�z�³�{Y�{ZÀº���æê�­Z¤¯�½vÀ«ºc��{yY�z�³�{Y�¹
b�Y�µuYu��Z�dsY�uºs�¶]�Z·�½|^��²À]�yu�Yy�­yZ¸#�é��

�p¯�¦¿� {ZÀ�º�-z-u� Yv¿v�� ©ºº²�&URVV� SROOLQDWHG�
b�Y�Z·�ª-Yy�uºs�µuz-�½Z·�¶³Yu�Z·�®#z��¾«¹�v³Y�ª¯Z§{Y�ª^£

v�Z]�µv³z¿x��¶«È§�¶§�²¿Y�bÀ�º�s�²¿Y�¶]�¶§�v´´§�¾¯��t��
>ZoÈ��Y� Z·�ª- yu3URWDQGU\¾³Z��Y�µuz-�²¿Yz]Z´]� �v´¿º-�¾¯�

uº��­Zl³Y�aYz�o�¶¬À�¹�¶] v¿Z]�è¹î��
Y ¶¿x�c�yº�´¯�¶]�±Z��Y�µuzº- aYzº�oZ·�ª- µuz-�¹ v¸��{

v´¿Z°³�¾¯�aZ£È¯�Yy�Zº¸³M�Z·��·¹&�\À§zc�¶§�b�Y�µuYu�±Z�³�
b�Y�zgº¯�Z¸³M�aZ£È¯�±Y|À¯�½¹y�v¸��yYv¤¯�¹�ë�æë¹çæ��

¶]�ª¿Z¯�~´�yº¬���À��¦¿�� ´]�½Yy¹Z¯�yº³�zº¿{�{ZÀº� v¸º�
z.¿u�aYz�o�¾sz]�¹ ª���yº^³{�½Yz]�v¿u�ª]Z£�¶º§ uyYu�¾º]M

b�Y�çå��uº��¾¯�ªÀ¨�c�¦#º§�­Zk�¶��yu�v¸���ª-�z·�yu
uyYu�yYz£�±Yv°tc�¾´À¿Z��µyYºº¿u�²Àº] ¶º§��±uº]�¾�Z§�uºk¹�Z]

v�Z^³�[Yxk�Z·�±Z��Yµuz-�½Yz]�b�Y�²º¨°¯�v¸º� \À§zºc�¶]
®À�Zd��©º°�¯�zÀ��±Y|À¯�uºk¹�ªÀº«u�{Y�zd�À]æèååå­z-�¾¬À¯�

zºdÀ«�yu�ZÀº� ­Zº£yY�{Y�¾ºsz]�v¸º� yuº^³{�b�Y�²¨°¯�{½Z·y
v´ºººº�Z]�¶dºººº�Yv³�±M�½y¹M��ºººº°k�¶ºººº] ¾ºººº¬¿Z°c�ªºººº��

�æî��v¸º� bÀº�£º¯�Yº·�zº]Yz]�yu�²d�zº- yYzº£�b�Y�²¨°¯
uº��Z·v´£�±Y|À¯�yu�¶³Y{¹y�zÀÀ�c�f�Z]�{¹|.·�Z·v´£�²¿Y�\¬�Y

�+H[RVHV�v´d�·��ë��
zº¨À]�æîíè�v¸��v´#�z·�¶§�uz§��yY|º-�¾¿ZÀ°À��uYº¯�

¾º«¹�uyYu�¾º ¬dt¯�±M�uYº¯�²¿zc�®º¸¯�è¹ {ºd§¹z���|§º¬-�v´£�
v´dº�·�{yZ§Zº��ë��b^�³��v¸��½Z·v´£�¾ À§�aZ^g�uºk¹�Zº]

¾«¹�b�Y�a¹Z d¯�±Z·ZÀ-��¬dt¯�½Zº·¶³ºº- ²Àº] Z·v´º£ ²º¿Y
v³Y�b]Zg�Çºº°�¯�Zº·¶³ºº- ±¹yu�ë��½¹yYv¤¯�b^�³�}Z�Y�z]�

{yZ§Zº��6�|§º¬-��º°l¯�¶]�*�{ºd§¹z��¹�)���6��)�*��
é-º� +y|]�µ¹zº�¯�Yy�v¸ºb�Y�µuz§�mz�+H[RVH� GRPLQDQW
�{Y�zººd°§æ�å��+H[RVH� ULFK��²Àºº]æ�å¹éîî�å��6XFURVH�

ULFK�²Àº]ê�å¹îîî�å�¹6XFURVH� GRPLQDQW�{Y�zd�À]îîî�å�
�ë��±Yz.º�·¹&�±ZÀº]aYz�o��¬dt¯�½Z·�µ¹z-�¶§�v³Y�µuzº§

Z·�ªº- �±Zº��Y�µuzº-Yy�Z¸³M�v¸��yu��t�¯�½v´£�b^�³�Z]�¾¿
v¸��½v´£�\À§zc�²¿Yz]Z´]��v´º·u�¾º¯ nÀkzºc�½vÀ ¯�aZ�È�Y�

v·u�¾º¯ µZÀº- ±M�¾¬º�Y�½Zº·±Zº��Yµuzº- uyºº¯ yu�>Èh¯v¸��
v³º��¾¯�¾³Z��Y�µuz-�±Z-v³z��{Y�¾�Zs�µ¹zº- Zº] ¶º§ ¾º³Z·ZÀ-

uyYu�¾º´À¿Z��{yZ§Zº� yYvº¤¯�æè��Z·�ª-{yZ§Z��Z¸³M�v¸��¶§�¾¿
vº³yYu�¾º¿ÇZ]v´³Z¯�v³yYu�iZÀdoY�¾¿ÇZ]�½%z³Y�¶]�¶§�¾cYz�o�Z]

v³º��¾¯�aZ£È¯�Z·�µzº�\º� ¹ Z·yº^º³{�v´£�b�¬��¶§�¾³Z·ZÀ-
¶º] Zº¸³M�v¸º�èê�Z·yº^³{�¶¬À�¹�¶º] vº�y�¾º¯�EHHV�aZ£È¯�

��ºc�v³yYu�½zc�¢À£y�v¸º� ¶º§ ¾º¿Z¸³M�¹ v³ºº�¾º¯¶³Y¹z��Z·�
Z·�µz��\�v³º��¾¯�aZ£È¯�±Z-v³z��¹�æå��

v]Z¿�¾¯�¶¯YuY�{¹y�²¿v´#�{ZÀ��ªº- yu�v¸º� vÀº«ºc�¹ z¬-Z·
±YyZº¨°·�æîîå�¶³Y{¹y�{ZÀ��½Zº·ªº- ¶º§ vº³Y�µuzº§ �yY|º-

íé�å�êé�å¦ºº¿ Z¸´ººc ¹ v´ºº´§�¾ºº¯ vÀºº«ºc�v¸ºº� zººdÀ«¹z¨À¯�
^³{�aZ£È¯�±Y|À¯�²À]��À���¾.d�]�®·½vÀ«ºc�v¸��®lo�¹ yº

uyYu�uººk¹�æé�¦¿�{Y�b¿Z¨o�µv��z�d´¯�aÇZ¤¯�zºh§Y�¾º«¹
v³yYu�yº^³{�nÀkzc�¹ v¸��vÀ«ºc�yYv¤¯�²À]�b^h¯�¾.d�]�®·�æí

¹çæ��²¿Y�¹ b�Y�a¹Z d¯�v¸��yYv¤¯�±Z·ZÀ-��¬dt¯�­Z£yY�yu
Zº·a¹Zº cµvº°��yºº� ¶º]¾¨Àd³%�½Z·�a¹Z c ¶]��º]z¯�Yb��

v´´§�¾¯�vÀ«ºc�½zd�À]�v¸��¶º§ ¾º¯Z£yY�ª���vÀ«ºc�z�³�{Y�>Z^«Z��
½Yzºº] ¾ºº«¹ vºº³yYu�±YyYuyº^ºº³{�½Yzºº] ½zdºº�À]�uººº� �zdºº�À]
¹ ±Z´À°�Y�ª]Z£�®d�À��¦º¿ ¶º] {ZÀº³ ­Zº£yY�¶³ºº- ²º¿Y�[Ztdº³Y
�¿Z¯{M�uyº¯�±Z·ZÀ-�{Y�½uZ¿{�uYv�c�±uz§�©Z]z��½Yzº] vº¯MyZ§

uyYu�æí��
¹yu�½Z·�a¹Zº c¾�Àp¯�ª¯Yº��b¬��¶]�½Y�¶³º-�±v´³Z¯yº³

b�Y�[M�yYvº¤¯�¹ ¥Zºs ½|ºÀs�ªº�Zo �Zº¯u��vÀº�yºs�¶d^«Y
¾ºº�Zs�bÀºº°·Y�{Y�¶ºº§ uyYu�uºººk¹�®ºº· ¾ºº¨Àd³%�½Zºº·a¹Zºº c

v³yYuyºszº]�b�À³�z¿x��±Z¨¯Y�¾¿Yº·�¹ [M�ª¯Yº��©zd´§�Yz¿{�
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ª���yº^³{�½z-ºld�k�bÀ«Z����$SLV�PHOOLIHUD /��{ZÀ���¬dt¯�­Z£yY�½¹y����

çèì

v¸��vÀ«ºc�¾¨Àd³%�ªÀ�³Zd��b¿º¤c�²¿Yz]Z´]��b�Y�u¹vp¯�Z¿¦¿
b�Y�v¸���¿Y|�Y�¾¬°��µYy�æí��

v¸��{Y�Yy�®À�Zd��¹ ®¿v��½Z·�±º¿��v¸��{Y�±Z-v´´§�¶º¿x�c
v³y¹M�¾¯�b�u�¶º]�±º¿v¸��uº��¾¯�f�Z]�v¸��½Z·v³Z°]�¢À£y

�æå��zº¨À]�ë�À§zc�¶§�uz§�±Zº�³z�Zs½Z·�\nÀkzc�z]�v¸�
v¸��½Z·�\À§zc ²¿Yz]Z´]��uyYx-�¾º¯ zºgY�±Yz-ºldº�k>Z°À¤d�¯�
uyYx-�¾¯�zÀgPc ¾³Z��Y�µuz-�¶lÀd³�yu�¹ ½z-ºld�k�½¹y�

¶]�ª���½Z·yº^º³{~´k�½Z·�¶³º-�²À]�¾]Ztd³Y�yº�$OOLXP
½Z·�a¹Z c ¶º] ¹ v´º´§�¾º¯ ºldº�k�Zº¸³M�­Zº£yY�¹�øï�¾ À§�¹

Zº·�YuZº��µuzº- ¹ v¸º��v³Y�}Zº�o�½Z·yº^³{ ¶§�½Y�¶¬�Z�
È¯�½Yzº] ªº��zd�À]�v´´§�¾¯�¾��,³z¬-�¹ j¿º·�½Z·�ª- aZ£

�v´¿Z°À�]�¾º«º°�¯�{ZÀº� ½Yzº] v³zº�Zo�¶º§ bº�Y�½Y�¶¬º�Z��{Y
{ZÀº� ²¿Yzº]Z´]�[Yxk�ª��yº^³{�½Yz]�,³z¬-�¹ j¿º·�{Y�zºd°§�

¹ ,³z¬-�Z]�¶�¿Z¤¯�yu�¾pÀkzc�¶³ºº- ¦º¿ ±Yº´º� ¶º] ¹ bº�Y
uº��¾°³�[º�p¯�ª��yº^³{�½Yz]�j¿º·�æí��yz]±Z�³�Z·�¾�

mÈ¯Y�¹ Z·v´£�±Y|À¯�¹ �º³�¶¬°k�{Y�v¸��\À§zc�¶º§ bº�Y�µuYu
�{ZÀ��v¸��yu�ÇZ]�®À�Zd��¹ b�Y�zgº¯�ª��yº^³{�nÀkzºc zº] ±M

v·u�¾¯��·Z§�Yy�ª��yº^³{�aZº£È¯�æî��±Y|À¯��¿Y|�Y�½Yz]
z]�zgº¯�ª¯Yº��vº¿Z]��ªº��yº^³{�¶º] {ZÀº� ­Zº£yY�¾º-v´´§�\º¬k

¸��¶]�Z¸³M�±v��\¬k��·Z§uº��¶dsZ´��v�¾sz]�b�Y�²¨°¯
{Y� Z·�±Z��Y µuz-�½Yz]��Yz�Y�±Z·ZÀ-�Z]�b]Z£y�yu�{ZÀº� ­Zº£yY�{Y

v´º�Z]�yYuyºszº] ½zºd°§ bÀº]Yxk�¾-v´´§�\º¬k�±vº� ®º§�
>Çºº°�¯Z·�±Z��Y µuz-�aZ£È¯��·Z§�f�Z]�µuz-�©Z¤d³Y��·Z§����������

uuz-�¾¯�yx]�vÀ«ºc��·Z§�b¿Z¸³�yu�¹�î¹ææ��
½Y�¶¿Z��¾¨¿%º«ºÀ]�½Z·�µuYu�½y¹M��°k�­¹|«�z]�±Yz.�·¹&�

c v¸�� uyº¯� yuPv³Y�µuº°³�vÀ§�yu�¾ ¬dt¯�½Z·��yY|-�v´#z·
½Z·yº�§� {Y� {ZÀ�� ¹ �¬dt¯� ±Z·ZÀ-� v¸�� ½Z·�\À§zc uyº¯
uyº¯� yu��yY|-� uyº¯�¦¿� Z¸´c�¾«¹�b�Y�b�u� yu��¬dt¯

v¸�èuyYu�uºk¹�±Yz¿Y�yu�{ZÀ��®£y��ç��²¿Yz]Z´]�·¹&��²¿Y�
aZÀ�º�s�¾�yz]��v·� Z]�øï�v¸��¾ À§� ¹æå{ZÀ�� ®£y�

­Zl³Y� ª��yº^³{� \¬k� z]� Z¸³M� zÀgPc ¹ ±Z¸ �Y� yu� ¾]Ztd³Y
v¿uz-�

�¹y�¹ uYº¯Z·
²¿Y¾�yz]µv¨�³Yu� ¶]� ¢¬�d¯� ¥yº«� ¾�·¹&�� ¶�y|¯� yu�

yu� �£Y¹� �±Z¸ �Y� ¾d�´�� µZ.�³Yu� ½{y¹Z�§éå½zd¯º¬À§�
Y ¾]z��[º´k©Z��yu� �±Z¸ �æèíåv¿uz-�­Zl³Y��¶]��¿Z¯{M

Z]�¾�uZ�c�ª¯Z§�½Z·�¥º¬] mz��ayº�èv¿uz-�­Zl³Y�yYz¨c�
{Y�±M�yu�¶§æåª¯Z��{ZÀ��®£y�î¾³Yz¿Y�®£y��®£�®£�vÀ ���

±Z�Z§�±Z�Z§� vÀ ��z¸�ywM� ��z¸�ywM� |¯z£�¶#yu� ��¶#yu
±Z¸ �Y�­yZ�� ��±Zl³{�­yZ��±¹y{Z§� �æyYº§� ��§}yZ��yYº��
µº§z]Y�µº§z]Y� vÀ ��¾kyZs� ®£y�¦¿� ¹ v³Yyº·� �<HOORZ�

6ZHHW� 6SDQLVKv�� µuZ d�Y�uyº¯� yu� zd�À]�aZ�È�Y�½Yz]
µyZ°���^´¯�¶]�­Z£yY�²¿YêvÀWZ°³�¶�kYz¯����b�Z§�{Y�ª^£�{¹y

®£y�z·�{Y�¹ iyZs�¶³Zsuz��{Y�yº§x¯�­Z£yY�½Z·�µv�îåµv��
��ºd¯�µ{Yv³Y�Z]�®«Z��£ ¶]u¹vo�z�ëåzd¯�¾¬À¯��v��[Ztd³Y���

¶�y|¯� yu� Z¸³M� µv��½y¹M��°k�½Z·yx] b�Z§� {Y� Z·�µv��²¿Y
©Z��yu�¥yº«æèìî¹ b�Yuz]�{Y�~��¶§�v³uº]�µv¯M�b�u�¶]

Yu{� yºkZ³¿ayYzo� yu� �¾ærêµv�� yZ^³Y� uYz-�¾d³Z�� ¶kyu�
v³uº]�

�¿Z¯{M�½YzkY�¹ ²À¯{�¶À¸c
²À¯{��b�§�{Y�ª^£¢°��¶]�¶�y|¯�çå¹ v¿uz-�®t��zd¯�¾d³Z��

¹ µuZ¯M�¾]ºs�¶]�¥Zs� Zc�v�� µu{�¦�¿u�®·�z]�uº°��yZ]�¹u
>È¯Z§­z³�uº��u¹vo� ~��çååuº§� yZd¨·� yu� ­z-º¬À§�

À³º¯M�aZ ��ºv¿uz-�½v´]az§�²À¯{�¹ v��¶�Z�Y�²À¯{�¶]�­�
r¿yZc�yuçê�æç�ìîv��­Zl³Y�b�Z§�aZÀ¬°���\Àczc�²¿v]

ªsYu� ¶§©º�� Z]� ��¿Z¯{M�voY¹�¦¿�±Yº´�� ¶]�az§� z·�é¹
�z�è½Z·{ZÀ��zd¯��½Z·�qº��½¹y�{ZÀ��®£y�¦¿�½yuZ¯ë

v¿uz-�b�§��¿uy�z.¿v¨¿{Y� Z·��¿uy�¶¬�Z�èê¹ zd¯�¾d³Z��
�¿uy�½¹y� Z·{ZÀ�� ¶¬�Z�çêuº]�zd¯�¾d³Z���½Yz]��¿uy� ¶�

¾³Z��Y�µuz-�­v��yZ°Àc�¶]��¿uy�¶��¹ uY{M�¾³Z��Y�µuz-�uZl¿Y
�¿z��½Y�¶#yZ��½yºc� Z]�~ £�b�Z¿��Z�dsY���¹��¿uy

²¿Y� {Y� ­Yv§�z·� {Yè¶d�z-�z�³�yu� Z·�½zÀ-�¶³º°³�½Yz]��¿uy�
v��ª-�½Z·zd#�±v��{Z]�­Z.´·�yu���ºd¯�¾³º¬§�¹u�uYv�c�
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

çèí

�æå[Z£��¶¬�Z�� ¶]� ¶�y|¯�ay¹Zl¯� ¶]�ª��� yº^³{æåzd¯�
iyZs�¶§�¾¿Z·�¶cº]�½¹y�Zc�v��µuYu�©Z¤d³Yv´d�Yu�yYz£�~ £�{Y

uzÀ-�ayº��¾³Z��Y�µuz-�ª°��
Z]�¾³{��¬��¹ ¶¤�´¯�©º°�¯�µºÀ��¶]�½yZÀ]M��v�y�µy¹u�yu

v��­Zl³Y�b�u�²À´#�®·é­º°��Z]�~�¿zc�¶À¬��¾�Z��®� yZ]�
±ºÀcÇZ¯�±ºÀ�«º¯Yêì�½Z·�r¿yZc�yu�yY|·�yu�¦¿æé�æ�íå¹

èå�æ�íå¦ÀWº§Zd�º·� �êå�Y|·yu� ®À³� ¹ ¦¿r¿yZc� yu� y
æê�ç�íå±ºd¯ºÀc�¹çê�r¿yZc�yu�yY|·yu�®À³�¹ ¦¿æ�è�íå

v��­Zl³Y�

Z·�½zÀ-�µ{Yv³Y�¹ Z·�µuYu�½y¹M��°k
�«Y����yº^³{�¶]�{ZÀ���¬dt¯�­Z£yY�bÀ]Yxk�¾�yz]�ª

ª¯Z��¹u�ª��yº^³{�¶]�{ZÀ���¬dt¯�­Z£yY�bÀ]Yxk�¾�yz]�½Yz]
^³{�uYv�c�{Y�v³uº]�ayZ^��¶§�v��¶d�z-�z�³�yuyu�¶§�¾¿Z·yº

av¯æåyYz¤d�Y�av¯�¹ �v³uz§�aZ£È¯� Yy�²¿wM�ª-�¦¿�¶¤À£u�
²¿wM�ª-�z·�½¹y� Z¸³M�½ºld�k¹�ç��¾³Z¯{�yu�yZ§�²¿Y�½Yz]

u¹vo�¶§êå�uYv�c��v³v��{Z]�®£y�z·�½Z·�²¿wM�ª-�½Z·�¶$¬-
è½yYx-�b¯È��,³y�|¯z£�\�#�yYº³�Z]�yYz¨c�z·�{Y�²¿wM�ª-�

b�Z�� {Y� ¹ v�ææZc�æçav¯� ¶]� �n^�æåuyº¯� ¶¤À£u�
b�z-� yYz£� µv·Z�¯�æç��aZ£È¯�yº^³{� uYv�c�av¯�²¿Y�yu

z·�½¹y�yº^³{�z·�yYz¤d�Y�av¯�²À´#�®· ¹ ²¿wM�ª-�z·�µv´´§
v¿uz-�b�YuuZ¿�ª-�±Z¯{�av¯�¹ yº^³{�uYv�c�²À.³ZÀ¯�~��

v�� ¶^�Zp¯� az§� z·� ½Yz]� aZ£È¯�²¿Y� nÀ�ºc¶§�±Z¯{�
Yuz]�b�YuuZ¿uYv�c�¾doYy�¶]� ¶§�v¿uz-�[Ztd³Y�½Y�¶³º-� ¶]�½y

¶§� �«Z]� ²¿wM�ª-� ¾�Z§êå�µuZ¯M� v³uº]� {Z]� Z¸³M� ½Z·�¶$¬-
uº]�½yYuz]�¶³º°³�yu�°��²yu�¥º¬]� z·�½Yz]�½yYuz]�b�YuZ¿�

Z·yZ°Àc�¶°·�½Yz]�¾�Àp¯��¿Yz��zÀgPc ¶§�v¿uz-�­Zl³Y�{¹y�¦¿
v�Z]�±Z�¨¿�

[�v¸��|À«Z³M�¹ ½y¹M��°k
uu¹vºo ¶º§ ¾º³Z¯{�yêå�®£y�z·�yu�Z·�²¿wM�ªº- ½Zº·¶º$¬-

´·�yu��uºº] {Zº]º.º¸��­Zº� zº- v¸º�¹�¶] Z·�ªº«º«�¶¬Àº¿º¯�¶º²À
�FDSLODU\� WXEHV�æå¶§�~ £�z¿{�½Z·�²¿wM�ª-�{Y�½zºdÀ«¹z¨À¯�

v��½y¹M��°k�v³uº^³�¾³Z��Y�µuz-�zÀgPc bºpc�{Y�yZ§�²¿Y�½Yz]
º¿wM�ªº- ¶º� yYzº¨c�zº·¶«º«�¦¿�Z]�²¿wM�ª-�z·�{Y�¹ [Ztd³Y�²

²ÀººWº¯�vºº� µvÀºº�§�¶ºº$¬-�¶ºº� v¸ºº��½Z¸dºº³Y ¹ Yvdºº]Y ~�ºº�
µZ.�¿Z¯{M�¶]�¹ ¶d�]�¾¬¨«Y��Yz#�½¹y�²d�z-�Z]�Zº·b�À�¹zº¨À¯

ª¤d´¯v¿uz-��ç��®lo��²ÀWº¯�½Z·�¶«º«�±uº]�iyv¯�¶]�¶kºc�Z]
¶^�Zp¯�zdÀ«¹z¨À¯�\�o�z]�¶$¬-�zº· {Y�µvº� iYztdº�Y�v¸º�

v¿uz-©Z$t¿�¶]�Z·�¶«º«�¹�êuYz-�¾d³Z��¶kyu��yu�Zc�v��ª¤d´¯
uuz-�|À«Z³M�±M�uYº¯�\�Z´¯��£º¯�

æ�[�Z·v´£�±Y|À¯�²ÀÀ�c�
µZ.d�u� ��ºc� Z·v´£� ±Y|À¯+3/&��+LJK� 3HUIRUPDQFH�
/LTXLG� &KURPDWRJUDSK\�¹|cZ°À��bsZ���6KLPDG]X�¹

�°�� ½YyYu/&��$µv´´§� ©zd´§� ®d�À�� �6&/��$±ºd�� �
6KLP�SDFN� 6&5���1³ �ºº�M� �ºº¨º§ yZº´´ºµv5,'��$�

�5HIUDFWLYH� LQGH[�o ¹ �º¤¯�[M� ©Èº-±º¿� z�º� ½zÀºµv
�GHLRQL]HG� GLVWLOOHG� ZDWHU�� Z]�º� b�zºo yº^º©Èì�å

½Z¯u�yu�¶¤À£u�yu�zdÀ«�¾¬À¯ëåv��½zÀ-�µ{Yv³Y�uYz-�¾d³Z��¶kyu��
v³Zd�Y�v´£�½Z·�©º¬p¯�{Y�±uz§� µz^À«Z§�½Yz]¶§�v�� µuZ d�Y�uyY
½Z·�b�¬�� yu� {ºd§¹z�� {Y� v³uº]�ayZ^�æçê�çêå�êåå¹

æååå½Z·�b�¬��yu�{yZ§Z��¹ |§º¬-�¹ zdÀ«�yu�­z-�¾¬À¯�æåå�
æêå�èåå¹ëååzdÀ«�yu�­z-�¾¬À¯���¬dt¯�½Z·�b�¬��{Y�~��

v��¶d�Yuz]�½¹Z�¯�½Z·�®lo�©º¬p¯�¶��z·�²À¿Z��½Z·�b�¬�
·Z]�ÇZ]�½Z·�b�¬�� �®·� Z]|À³�z.¿u�½Z·�b�¬��{Y�­Yv§�z·�¹ ®

\Àczc�²¿v]�¹ �º¬t¯�z.¿v¨¿� Z]év´£�¶��z·�ª¯Z��©º¬p¯�
v��¶dsZ��±Y|À¯�¶]æê²¿Y�{Y�¦¿�z·�{Y�zdÀ«¹z¨À¯�é¶]�©º¬p¯�

v��¢¿y|c� µZ.d�u�¢¿y|c�z·�yuè®À�zc�µZ.d�u���ºc�¦À��
v³uº]� {ºd§¹z�� ¹ |§º¬-� �{yZ§Z�� ¶]��º]z¯�\Àczc� ¶]� ¶§�v��

�]Yy¾´p´¯�z¿{�boZ�¯�²À]�¶�;�{Y�¦¿�z·�±Y|À¯�¹èz]�v´£�
zdÀ«�yu�­z-�¾¬À¯�\�o�<�ayº��¶]èyY|�Y�­z³���ºc�¶«uZ�¯�

([FHOayZ^��¶§�v¯M�b�u�¶]Y{Y�v³�
< � í�æå��ç ;� ê�æå��ê� {ºd§¹z��uyYv³Zd�Y�¶«uZ�¯
< � í�æå��ç ;� ê�æå��ì� ¯|§º¬-�uyYv³Zd�Y�¶«uZ�
< � í�æå��è ;� ê�æå��í� {yZ§Z��uyYv³Zd�Y�¶«uZ�¯
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ª���yº^³{�½z-ºld�k�bÀ«Z����$SLV�PHOOLIHUD /��{ZÀ���¬dt¯�­Z£yY�½¹y����

çèî

©Z$t¿� yu� ±Z¯{� ±M� Zc� ¶§� ®£y� z·� v¸���¬dt¯� ½Z·yYz¨c
¦¿� yu� ¹ iyZs�b�À�¹z¨À¯� {Y� ±vÀ¯u� Z]� uº]� µv��½yYu�¶.³

µv��½zÀ-�±º¿�z�¤¯�[M�Z]�¹ v��¶dt¿y��y¹v´�Y�±Z´À°�Y�½Yz]
Y¾kyZs�z�Z´��uºk¹�­v��{�®lo�¶]ç¶]�¹ µv³Z�y�zdÀ«�¾¬À¯�

uº��bsYº´¨¿�Zc�v��µuYu�±Z¨c�¾]ºs�¹ v¸��®lo�¶]�¶kºc�Z]
v��¶^�Zp¯�b£y�¶kyu� �¾¿Z¸³�®lo�µZ.d�u�¶]�¾¤¿y|c�®lo

Z·�¶³º°³�²¿Y�½Yz]êZ¿�æåuº]�zdÀ«¹z¨À¯��±uy¹M�b�u�¶] {Y�v�]
´£�z·�½Yz]�¾´p´¯�z¿{�n��Z]� ��¬dt¯�­Z£yY�v¸��¶³º°³�yu�v

\�o�z]�v´£�yYv¤¯��uyYv³Zd�Y�½Z·�©º¬p¯�½Z·�©º¯z� {Y�µuZ d�Y
±Y|À¯� �b£y�¶kyu�¶]�¶kºc� Z]�¹ v¯M�b�u�¶] zdÀ«�yu�­z-�¾¬À¯

v��¶^�Zp¯�v¸��yu�v´£�

ç�[�®À�Zd��¹ ®¿v��±Y|À¯�²ÀÀ�c�
¾º³v�¯�zº�Z´��²ÀºÀ�c�½Yzº]�Zd��¹ ®¿vº�®À��®À¬��µZ.d�u�{Y

d�ºd¯ºººz�)ODPH�3KRWRPHWHU�dº�Y�º ºµuZvºº¿uzºº-�bº�t³
p¯ºvºº� ¶dsZºº� uyYv³Zdºº�Y�½Zºº·©ººº¬�©ººº¬p¯�²dsZºº� ½Yzºº]

®¿v��v¿z¬§�{Y�®¿v��uyYv³Zdº�Y�1D&O�©º¬p¯�²dsZ��½Yz]�¹
®À�Zd��v¿z¬§�{Y�®Àº�Zd��uyYv³Zdº�Y�.&O�µuZ d�Y¹­Yv§�z·�{Y��

½Zº·bº�¬�ç�ë�í�æå¹çåv��¶dsZ��±ºÀº¬À¯�yu�b°º�£��
µv³Yºs�µZ.d�u�uv��¹ v��µuYu�µZ.d�u�¶]�uyYv³Zd�Y�½Z·�©ºº¬p¯

�ºv��¯º� ²À]�¶�]Yy�¶«uZºd�u�uvºµZ.�[�¬��¹ºo z]�b�º\�
zºdÀ«�yu�­zº-¾º¬À¯�\�yY|�Y�­z³��º�ºc([FHOv¯M�b�u�¶]�²¿Y

v´d�·�z¿{�yYz£�¶]�aÇuZ�¯�

\ çëçè�å � [ åêîéé�å� ®À�Zd��¶«uZ�¯
\� �å éìíí� [� æêéê�å� ®¿v��¶«uZ�¯

²«Z]� ¶]� uº]��t�¯�±M�®lo� ¶§�b�À�¹z¨À¯�±¹yu�v¸�æå
±M�®À�Zd��¹ ®¿v��uv��¹ v��µvÀ³Z�y�®lo�¶]�¹ ª¤d´¯�zdÀ«�¾¬À¯

¹ v�� µv³Yºs� µZ.d�u���ºcuyYv³Zd�Y�aÇuZ�¯� {Y� µuZ d�Y� Z]
yu�­z-�¾¬À¯�\�o�z]�µv��¢À£y�©º¬p¯�®À�Zd��¹ ®¿v��±Y|À¯

v¯M�b�u�¶] zdÀ«�b£y�¶kyu�²d�z-�z�³�yu�Z]�¹ ®¿v��b�¬��
v¯M�b�u�¶] v¸��®À�Zd��

è�[�®À�¬§�±Y|À¯�²ÀÀ�c�
À�c�½Yzºº]ººº¬§�±Y|ººÀ¯�²Àºdºº�u�{Y�®Àºº�º.ºk µZºººcY�[xº°ººº¾

�$WRPLF� $EVRUSWLRQ�dº�Y�º ºvº� µuZ��¬§�yYv¤¯º>Z°À¤d�¯�®À
¶kyu�¶§�¾¬^£�½Z·�©º¬p¯�±Z°·�yu�zdÀ«�yu�­z-�¾¬À¯�\º�o�zº]
z�³�yu�Z]�¹ v��µv³Yººs µZ.dº�u��º�ºc�v´dº�Yu�¾º´À�¯�bº£y
yu�­z-�¾¬À¯�\�o�z]�v¸��yu�®À�¬§�±Y|À¯�b£y�¶kyu�²d�zº-

v��¶^�Zp¯�zdÀ«�

Z·�µuYu�½yZ¯M�¶¿|lc
·µuYu½¹y�ª��yº^³{��£ºc�±Z¯{�av¯�²À.³ZÀ¯�¶]��º]z¯�½Z

±Z¯{�av¯� yu� ¶§�ª��� yº^³{� uYv�c�²À.³ZÀ¯� ¹ ª-� zd#æå
¹ v³uz§�¾¯�aZ£È¯��¬dt¯� ­Z£yY� yu� Yy� ª-� zd#�¦¿� ¶¤À£u

{Y�µv¯M�b�u�¶] v¸��yYv¤¯�²À.³ZÀ¯�²À´#�®·èmz�� Z]� �¶$¬-�
yu�¾�uZ�c� ª¯Z§�½Z·�¥º¬]è¨c�yY|�Y�­z³�¦°§� Z]� yYz6$6

v��ªÀ¬pc�¹ ¶¿|lc�
¶¿|lc�½ÇZ]�¶´¿|·�¹ µv��½y¹M��°k�v¸��®§�yYv¤¯�ªÀ«u�¶]

µZ.d�u� Z]�v¸�+3/&z·�½Z·yYz¨c�{Y�µv��½y¹M��°k�v¸�� �
±º#�²¿Yz]Z´]� �v�� ¶¿|lc� Z¸³M��º¬t¯� ¹ �º¬t¯� ®·� Z]� yZ°Àc
s ½Z·�µuYu�¹ b�Yv³�±Z¨¯Y�½yZ¯M�¶¿|lc�b�Yv³�uºk¹�yYz¨c­Z

b�Y�µv��¶WYyY�Z¸³M�

fp]�¹ j¿Zd³
�«Y�ª���yº^³{�¶]�{ZÀ���¬dt¯�­Z£yY�bÀ]Yxk�¾�yz]�
æ��«Y�av¯�yu�²¿wM�ª-�¶]�µv��\¬k�½Z·yº^³{�uYv�cæå¶¤À£u�

av¯�yu�¶§�¾¿Z·yº^³{�uYv�c�²À.³ZÀ¯�¶§�uYu�±Z�³�½yZ¯M�¶¿|lc
æåZÀ���¬dt¯�­Z£yY�yu�v³uz§�¾¯�aZ£È¯�Yy�²¿wM�ª-�¦¿�¶¤À£u�{

v´d�Yu�®·�Z]�½yYu�¾º´�¯�a¹Zº c�©¹vkæ��¶]�®£�¹ yYº§�­Z£yY
uYv�c�²À.³ZÀ¯�Zº] \Àczºcí�é¹ë�éyu�µv´´§�aZ£È¯�yº^³{�æå
­Z£yY�z¿Z��¶]�b^�³�¶¤Àº£u�®£y�¹ v´d�Yu�½zd�À]�µv´´§�aZ£È¯�

yu�Yy�µv´´§�aZ£È¯�uYv�c�²¿�zd°§ v³Yyº·æåb�Yu�¶¤À£u��é�æ
yº^³{�uvº���µº§z]Y��­yZ���¶#yu��z¸�ywM��±Z�Z§��v³Yyº·�­Z£yY�

yº^³{�uYvº�c�zº�³�{Y�¾º³Yv´#�a¹Zº c���À³Z�º�Y�bÀWºº�º¬¿�¹
´d�Yv³�µv´º´§�aZº£È¯ºv�©¹vkæ��½Z·�a¹Z c v�y�¾¯�z�³�¶]
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

çéå

©¹vkæ�av¯�yu�µv��\¬k�yº^³{�uYv�c��¶$¬-�z·�v¸��yYv¤¯�²À.³ZÀ¯�æå�£ºc�±Z¯{�av¯�¹ ¶¤À£u�
z·{ZÀ���¬dt¯�­Z£yY�½Z·�²¿wM�ª-�½¹y�yº^³{


yº^³{�uYv�c yº^³{��£ºc�±Z¯{�¶À³Zg� v¸��±Y|À¯�zdÀ«¹z¨À¯� ®£y
Dë�é FGé�èè Fë�ç ®£
EFç�ç EFí�èî Fì�ç ±Z�Z§
EFè�ç Hè�æë Hì�å z¸�ywM
EFç�ç Dí�êæ Eé�é ¶#yu
EFì�ç GHí�çé GHê�æ ­yZ�
Eç�è EFê�èí FGè�ç ±¹y{Z§æ
Dí�é Hç�æí Eç�é yYº§
EFå�ç Hì�æì GHê�æ µº§z]Y
EFç�ç DEç�éè Fí�ç �À³Z��Y�bÀWº�º¬¿
Fé�æ Hæ�çæ Dë�ë v³Yyº·

ìë�ç æë�çë îè�ç ²À.³ZÀ¯

�©Z°doY�n���yu�v´d�·�¶]Z�¯��¹zo�½YyYu�¶§�½uYv�Y�±ºd��z·�yuê��ÈdsYv³yYv³�½yYu�¾´�¯�/6'��

¿u] ª��� yº^³{� ½Yz]� ­Z£yY� bÀ]Yxk� ²À]� µv�� µv¶z�Zs
­Z£yY�¾¨Àd³%�a¹Z d¯�aZÀ�º�sv´³Z¯^À§zc ¹ ±Y|À¯�aZ¹ v¸��

uuz-�¾¯�fp]�¶«Z¤¯�¶¯YuY�yu�¶§�v�Z]�µzÀ��
¥v´]�æîìì�uz§�±ZÀ]ª§�yu�¶§��ª£Yvo�êZc�ív¿Z]�yº^³{�

´´§�aZ£È¯� Yy�²¿wM�ª-� z·uzÀ-�ayº��¾]ºs�½v´]�¶³Yu� Zc� v
�ì��z·� ª§� yu� ¶§� ²¿Y� Z]� ¾�yz]� ²¿Y� yuæå¶¤À£u�í�ç

Z·�²¿wM�ª-� ¶°·� yu� �v³uz§�aZ£È¯� Yy�²¿wM�ª-� z·�ª��yº^³{
a¹Z d¯�½Z·{ZÀ³�b¬��¶]�b�Y�²¨°¯�¶§�uº^³�ª¯Z§�½v´]�¶³Yu
½Z¯u�v´³Z¯�¾�Àp¯�ª¯Yº��zÀgPc >ÇZ°doY�¹ ¾³Z��Y�µuz-�¶]�­Z£yY

·�¿Z¯{M� uyº¯� ©Z�� yu� Yº�zh§Yvo²À]�çêZc�èê¶kyu�
¾³Z��Y�µuz-� ±Z¯{� yu� uYz-�¾d³Z��>ÇZ°doY� Z¿� ¹bÀ]Yxk� ­v��

v�Z]�µuº]�\À£y�±Z·ZÀ-�uºk¹�Z¿�¹ ­Z£yY�¾��]�æç¹æì��

ç��«Y�²¿wM�ª-�½¹y�Z·yº^³{�yYz¤d�Y�±Z¯{�av¯
­Z£yY�yu�²¿wM�ª-�¦¿�½¹y�yº^º³{�zº· yYz¤dº�Y�avº¯ ²Àº.³ZÀ¯

v´d�Yu�®·�Z]�½yYu�¾´�¯�a¹Z c�{ZÀº� �¬dºt¯�©¹vkæ��±Z¯{
Z]�¶#yu�®£y�½Z·�²¿wM�ª-�½¹y�yº^³{��º£ºc²À.³ZÀ¯í�êæ¶À³Zg�

²À.³ZÀ¯�Z]�z¸�ywM�®£y�yu�¹ zd�À]�­Zº£yY�z¿Zº� {Yè�æë{Y�¶À³Zg�
uºº] zºd°§ ¶º°·��º°l¯�yu²À.³ZÀ¯½ºld�k¹�yYz¤d�Y�av¯�

z]�yu�²ºº¿wM�ªºº- zºº· ½¹y�Zºº¸³Mzºº�Zo�¾ºº�yç�çëuººº] ¶Àºº³Zg�
�©¹vºkæ��²º�¨¿yY�ææ�yu½Z·�¾º�yz]±Z¯{�²À.³ZÀ¯�uºs�

Yy�{ZÀ��½Z·�²¿wM�ª-�½¹y�ª���yº^³{�yYz¤d�Yì�çì�yY|-�¶À³Zg�
uyYu�b¤]Z�¯��·¹&��²¿Y�j¿Zd³�Z]�¶§�bº�Y�µuzº§�¾«¹¹ µYyº§�

±¹v´§¹Y�í�½¹y�yº^³{�±uz]z��¶]���ºd¯�±Z¯{�v³uz§��yY|-
²º¿wM�ªº-æíb�Y�¶À³Zg��yZ·Z��¹ ~¿¹Y�²À´#�®·�æç��yY|-

�~ £�yu�µv��b�§�{ZÀº� ½Zº·²º¿wM�ªº- ½¹y�¶º§ vº³Y�µuºº°³
½Z·yº^º³{½ÇZº] ½Zº¯u�yu�ªº��æë¶kyu�yº��¶]�uYz-�¾d³Z��
²Àº.³ZÀ¯é�æv³uºº°³��º£ºc�¶Àº³Zg��æç��z�³�¶]�¶�]Yy�²º¿Y�yu

ZÀ�º�s�z]�µ¹È��Z·�a¹Z c�²¿Y�bº¬��vº�y�¾º¯¹ Z¯u��®£y�a
v�Z]�¾¯�Yº·�±uº]�½z]Y�v�yu�v´³Z¯�½z.¿u�ª¯Yº��æì��

[��¬dt¯�­Z£yY�v¸��yYv¤¯�
©Z°doY�n���yu�½yYu�¾´�¯�a¹Z c��¬dt¯�­Z£yY�yu�v¸��yYv¤¯

æ�bº�Yu�©¹vºkæ��Z]�v³Yyº·�®£y�{Y�v¸��yYvº¤¯�²¿zdº�À]
²Àºº.³ZÀ¯ë�ëZºº] z¸ºº�ywM�®ºº£y�{Y�²ºº¿zººd°§ ¹ zººdÀ«¹z¨À¯�ì�å

v¯M�b�u�¶] zºdÀ«¹z¨À¯�¶§�v³uz§��yY|-�|À³�±Yz.�·¹&��z¿Z�
>Èhºº¯ �bºº�Y�a¹Z dºº¯ v¸ºº� yYvºº¤¯�±Z·ZÀºº- �¬dººt¯�­Zºº£yY�yu

¨¿yYºº¯ yu�±º�ºuyºí^��®£y�ºº|¯z£�yv�7ULIROLXP�SUDWHQV�
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ª���yº^³{�½z-ºld�k�bÀ«Z���$SLV�PHOOLIHUD /��{ZÀ���¬dt¯�­Z£yY�½¹y����

çéæ

b�Y�a¹Z d¯�¾°§�Z¸³M�½vÀ«ºc�v¸º� yYvº¤¯�¶º§ uzº§ �yY|º-
�{Y�ªº¤³æî��yu�Zº·a¹Zº c�²º¿Y¶³º-�¦¿�­Zº£yY�v¸º� yYvº¤¯

¾¨Àd³%�½Z·�a¹Zº c ¶º] �º]zº¯ >Zcvº°�b�Y��æí��z§w�¶]�­{Ç
vÀ«ºc�²À°tc��uyYu�¶$¬-�½uZ¿{�uYv�c�{ZÀ��²¿wM�ª-�±º#�bº�Y
½zÀ-�µ{Yv³Y�v¿Z��¹ b�Y�ª¨�¯�yZÀ�]�²¿wM�ª-�¦¿�¾º¬§�v¸º�

v�Z^³�²¨°¯�Z·yº^³{�}zd�u�yu�v¸��yYv¤¯�ªº§�çæ��²¿Yz]Z´]
½Yz]yu�¶$¬-�¾´À�¯�uYv�c�v¸��yYv¤¯�½zÀ-�µ{Yv³Y��­Z£yY�¶�¿Z¤¯�

v�Z]�¾]Z¿{yY�½Yz]�¾^�Z´¯�yZÀ�¯�v³Yºc�¾¯�²¿wM�ª-�v´#�Zº¿ ¦º¿
�ç�²¿Y�yu�¶§¾�yz]b�Y�µv��b¿Z�y�|À³��

¾º�yz]²¿Y�yu�µv��½zÀ-�µ{Yvº³Y�aZ º� ²Àº] ¾.dº�]�®º·
uyºº¯ v´º# |ºk ¶º] uYu�±Zº�³���·¹&º��d�]�®·²À]�¾¿ÇZ]�¾.

uyYv³�uºk¹��¬dt¯�aZ º��¾«¹j¿Zd³�uZ´d�Y�¶]�¶§�b�Y�®¬�¯�
v¸��±Y|ºÀ¯�zº] µ¹Èº� �·¹&º� ²º¿Y���º³�v´³Z¯�½z.¿u�ª¯Yº��

bÀ]Yxk�z]�±M�¾³v�¯�z�Z´��±Y|À¯�|À³�¹ Z·v´£�b^º�³�¹ yYvº¤¯
b�z-�z�³�yu�Yy�Z¸³M�¶�º°l¯�v¿Z]�¶§�v³zgR¯�ªº���yº^º³{�²¿Y

uyºº¯ �ºº�º¯b�Y�µuº]�|À³�±Yz.�·¹&��z¿Z��vÀ¿Pc��ì��¾´�¿
b�Y�zgº¯�ª��yº^³{�\¬k�yu�ª¯Z��v´#��´¨°·z]�©Zh¯�½Yz]

¾°£y�bº�Y�²º¨°¯�®À�Zd��yYv¤¯�¾«¹�v´§�vÀ«ºc�½zcuZ¿{�v¸��
b�u�{Y�yº^³{�½Yz]�Yy�uºs�bÀ]Yxk�²À°·�½Yz]�¹ v�Z]�uZ¿{�±M

~¨�z]�Z¿�¹ vº·v]�æî��¶]·yu�ª¯Yº��²¿Y�©Zoz¹ j¿Zd³�¶¯YuY
fp]�v��v´·Yºs�¾�yz]�zd�À]�

i�v¸��yu�uºkº¯�½Z·�v´£�±Y|À¯�
½Z·�ª- v¸��yu�{yZ§Z��¹ {ºd§¹z�� �|§º¬-�v´£��º³�¶��±Y|À¯

æåb�Yu��ÈdsY�z.¿v¨¿�Z]��¿Z¯{M�uyº¯�{ZÀ��®£y��©¹vkç��
{Y�{ºd§¹z��yYv¤¯æéåZc��À³Z��Y�bÀWº�º¬¿�®£y�yu�îçå

¯ z]� ­z-¹z¨À¯uYu� ±Z�³�a¹Z c� yYº§� ®£y� yu� zdÀ«¹z¨À�±Y|À¯
{Y�|§º¬-ææëbÀWº�º¬¿�®£y�yu�Zc��À³Z��Y�ìîíz]�­z-¹z¨À¯�

uº]�zÀ�d¯�yYº§�®£y�yu�zdÀ«¹z¨À¯�±Y|À¯�²¿�zd°§ ½YyYu�{yZ§Z�
±Y|À¯� Z]� v¸�� \À§zc� yu� v´£æëZc� z¸�ywM� ®£y� yu�ìí

º]�µº§z]Y�®£y�yu�zdÀ«¹z¨À¯�z]�­z-¹z¨À¯u�¾¯Z°c�yu��º°l¯�yu
uº]�zd�À]�z.¿u�v´£�¹u�{Y�v¸��yu�uºkº¯�{ºd§¹z��±Y|À¯�­Z£yY

�uº]� ½zd�À]� |§º¬-� ½¹Zo� ¶§� µº§z]Y� ®£y� |k� ¶]�±Y|À¯� ¹

uº]�zd°§ yZÀ�]�z.¿u�v´£�¹u�{Y�{yZ§Z��©¹vkç��¶]�¶kºc�Z]
z¨À]� z�³�æîíè�\«Z�� {¹|.·� ­Z£yY� zh§Y� v¸�� v´£�\À§zc

�+H[RVH� GRPLQDQW�b^�³�²À¿Z�� z¿uZ¤¯� Z]� ¶§� uº]�6��)�*�
b�Y��t�¯�©¹vkç��

yu½Z·�¾º�yz]±YyZ¨°·�¹ z¬-Z·��æîîå�yu�|À³ë{ZÀ��®£y�
¹ uº]�z.¿u�v´£�¹u�{Y�zd°§�{yZ§Z��yYv¤¯�¹ zd�À]�{ºd§¹z��±Y|À¯

uº]�zd�À]�z.¿u�v´£�¹u�{Y�|§º¬-�Yuº¯zº] ®º£y�yu�æé��~¨�z]
®º· ¹ �yY|º- ²º¿Y½z���¾´gY��z�Zo��·¹&��½Z·�¶d�Z¿�²À´#�

®£y�¶��v¸��yu�uºkº¯�|§º¬-�±Y|À¯�¶º§ bº�Y�µuzº§ �yY|º-
zd�À]�z.¿u�v´£�¹u�{Y�z¸�ywM�|¯z£�¹ ®£�vÀ ���±Z¸ º�Y�¶º#yu

b�Y�æ��
{yZ§Z��¹ {ºd§¹z�� �|§º¬-�v´£��º³�¶��|À«Z³M�j¿Zd³�¾�yz]

²�¹y��¿Z¯{M�uyº¯�{ZÀ��­Z£yY�ª-�v¸��yu�uºkº¯¶§�bsZ��
yu�±Y|À¯�²¿Y�¹ µuº]�YyYu�Yy�v´£�¾¿ÇZ]�yYv¤¯�­Z£yY�²¿Y�ª-�v¸�

b�Y�bÀ]Yxk�½YyYu�aYz�o�½Yz]� ¶§�b�Y�½vo�æé��z]
ª§�±Y|À¯�b�Y�µv��z�d´¯�¶´À¯{�²¿Y�yu�¶§�¾¿Z·��yY|-�}Z�Y
zÀgPc ±M��¬dt¯��Yº³Y�|À³�¹ µZÀ-�z·�ª-�v¸�� yu� uºkº¯�v´£

º^³{�\¬k�yu�¾¸kºc�ª]Z£yuyYu�ª����¬dt¯��Yº³Y�²À]�yu
yu� Z·v´£�z¿Z�� {Y�½zc�®¸¯ �¤³�v¸�� yu� uºkº¯� {yZ§Z�� �v´£

v´§�¾¯�½{Z]�aYz�o�½Yz]�ª-�bÀ]Yxk�æé�v´£�±Y|À¯�¶d^«Y�¹
v´£�z.¿u��º³�¹u�{Y��¿Z¯{M�uyº¯�{ZÀ��­Z£yY�ª-�v¸��yu�yº§x¯

v�Z]�¾¯�zd°§ ¾¬Às�µuz§�±Yº´��½z���¾´gYª-�v¸��¶§�b�Y�
v�yu��Zp«�{Y� µuYu�yYz£��¿Z¯{M�uyº¯�¶§�½{ZÀ��®£y�¶��z·

uyYu�bÀ]Yxk�ª��yº^³{�½Yz]�v´£�æ��
uººº] zdºº�À]�­Zºº£yY�z¿Zºº� {Y�yYººº§ ®ºº£y yu�Z·v´ºº£ �ººº°l¯

�©¹vººkç�yº^ºº³{ uYvºº�c�®ºº£y ²ºº¿Y ªÀºº«u ²Àºº°·�¶ºº] v¿Zºº� ¹
aZº£È¯b�Yu�½zd�À]�µv´º´§�©¹vkæ��º°l¯�z.¿u��z��{Y

v´º£uº]�zd°§�­Z£yY�z¿Z��{Y��À³Z��Y�bÀWº�º¬¿�®£y�v¸º� yu�Z·
�©¹vºkç�yYº§�¶]�b^º�³�®º£y�²º¿Y�¹�Yy�½zd°§ yº^³{�uYv�c�

¶¬°k�{Y�½z.¿u�ªWÇu�¶]�bº�Y�²º¨°¯�¶dº^«Y�¶º§ �uºº°³�\º¬k
v�Z]�®·�v¸��zd°§�yYv¤¯�©¹vkæ�¾«¹v´£�z¿uZ¤¯�²À]��Z^cyY�

¯ Z]ºd�k�±Y|Àºº^³{�½z-ºl· ª��yº>È¯Z§�{º´�¯�º�³��tºµv
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ª���yº^³{�½z-ºld�k�bÀ«Z���$SLV�PHOOLIHUD /��{ZÀ���¬dt¯�­Z£yY�½¹y����

çéè

b�Y�æç��±M� ½Z·�\À§zc ¹ v¸�� yYv¤¯� ªh¯� z.¿u� ª¯Yº�� Yz¿{
v´³Z¯b�Y�µv��fp]�z�Z´���t]�yu�¶§�v�Z]�¾¯�®¸¯�|À³�®À�Zd���

®£y� ¶§� ²¿Y� Z]uºs� ¶]� Yy� {yZ§Z�� ±Y|À¯� ²¿zcÇZ]� µº§z]Y�
b�Y�µuYu��Z�dsY�©¹vkç�½Z·yº^³{ ½Yz]� {yZ§Z��v´£� ¹

b�Y�[wZk� yZÀ�]�ª���æé�¹ µv��\¬k� yº^³{� uYv�c�¾«¹
b^�³�®£y�²¿Y�yu�²¿wM�ª-�z·�½¹y�Z·yº^³{�yYz¤d�Y�±Z¯{�av¯

b�Yu�yYz£�½zd°§ vo�yu�­Z£yY�z¿Z��¶]�©¹vkæ�¶§>ÇZ°doY
v�Z]�¾¯�®£y�²¿Y�v¸��yu�ÇZ]�®À�Zd��{Y�¾�Z³�©¹vkè��¢^�

±YyZ¨°·�¹ z«Y¹�z�³�æî�yYv¤¯�½YyYu�¶§�Yy�½v¸��ª���yº^³{
uv´���¾°³�v�Z]�®À�Zd��½uZ¿{�­Z£yY�z¿Z��{Y�z¸�ywM�®£y�v¸�
b�Yu�½zd°§ {yZ§Z��±Y|À¯�©¹vkç�®§� uYv�c�®£y�²¿Y� ¹

µv´´§�aZ£È¯� yº^³{uºs� ¶]� Yy� yº^³{��£ºc� ±Z¯{�²¿�zd°§ ¹
uYu��Z�dsY�©¹vkæ��

±YyZ¨°·�¹ zº¬-Z·�æîîå�{yZ§Z��z¿uZ¤¯�¶§�v³uz§��yY|-
v¸º��½z-ºld�k�bÀº«Z���±uzº§ �tº�¯�yu�¾º°¸¯�ªº¯Z��

½zd�À]�{yZ§Zº� ¶º§ ¾º¯Z£yY�¹ bº�Y�{ZÀº� ªº- yu�ªº��yº^³{
Yµv��aZ£È¯�zd�À]�ª���yº^³{���ºc�v³Y�¶dº�Yuv³�æé��¹ z«Y¹

±YyZ¨°·�æîìç�z-Y��Z·v´£��Yº³Y�¶�¿Z¤¯�yu�v³uº°³��yY|-�|À³
v´§�µuZ d�Y�v´£��º³�¦¿�{Y��¤��ªº��yº^³{�vº�Z]�yYzº£�¶kyu�

¹ {ºd«Z¯��|§º¬-��{yZ§Z��\Àczc�¶]�Z·v´£�¶º] b^º�³�±M�±Zºpky
�{yZ§Z��v´£�¶��{Y�¾�º¬t¯�©Zo�²À��yu�¾«¹�v�Z]�¾¯�{ºd§¹zº�

§º¬-�¹ {ºd§¹zº�yº��¶]�Z¸³M�{Y�¦¿�z·�¶]�Yy�½¹Z�¯�b^�³�¶]�|
v·u�¾¯�nÀkzc�a¹Z d¯�½Z·�b�¬��Z]�¾«¹��ºº¬t¯�Zº¿ ¶º³Z-Yvk

�æî��{Y�zd°§ ¶§�Yy�½v¸º� ªº���½Z·yº^º³{ �zº.¿u��zº� {Y
u¹vºoçå��Yz��¶º] zdº�À]�¹ v³v´º���¾º°³�vº�Z]�¶dº�Yu�v´º£
Zº·ªº-¿v�Z]�zc��À¬��Z¸³M�v¸��¶§�v³¹y�¾¯�¾��æì��²¿Y�yu�¶d^«Y

>Z°¬�¯�v��¶d�Yuz]�z¸��­Z.´·�v¸��±ºº# ¾º�yz]Z·v´£�b�¬��
uºº] ÇZº] ±M�yu�¾ t¯�{ZÀ��½Z·�¶$¬-�½Zl�º³�±º#�²°º� yu
>Zº°WYu�¹ bº�À³¶kyu�aYzºÀÀ�c¹�±YyZº]¹�uZº] zºÀgPc �zº�¯�yu�

½Z·{¹y�yu�b¬��²À°·�¶]�uyYu�yYzº£ b]ºº�y�±Y|ºÀ¯¹�ayYzºo
zÀgPc bpc�¾º]Zd�M±º#�¹ u¹y�¾¯�ÇZ]�±M�½Z·v´£�b�¬���zÀt^c�

­z-�¹ ¾]Zd�M�Yº·�v��½yYuz]�¶³º°³�v¸��¶º§ ¾º¿Z·{¹y�­Zº°c�yu

>Z°¬ºº�¯�uººº]uººº] ÇZºº] v¸ºº� v´ºº£ vºº�yu���v´ºº£ {Y�¾ºº´� v¸ºº�
v¿Z°³�¾¯�\¬k�uºs�¶]�Yy�½uZ¿{�½Z·�±Z��Y�µuz-�½Z·v´£�v�yu

±YyZ¨°·�¹ z¬-Z·��¿Z¯{M�yu�v¸��æîîå�ëê�êç�{Y�¶§�uº]
²ÀººcyZ¯�¹ zºº«Y¹��ºº�ºc�µvºº� �yY|ºº- vºº�yu�æîìí�zdºº�À]

uº]�çå��
¶]�¬dt¯�½Z·�¶³º-�ª-�v¸��yu�uºkº¯�v´£�±Y|À¯�¾¬§�yº�

b�Y�a¹Z d¯� ±Z·ZÀ-�ë��­Z£yY� v���t�¯� ¶§� yº��±Z°·
v¸�� v´£� yYv¤¯� z�³� {Y� b�Y� ²¨°¯� |À³� ¶³º-� ¦¿� �¬dt¯

v´�Z]�a¹Z d¯�¾¯�z�³�¶]ª-�¦¿�¹ {ZÀ��µZÀ-�¦¿�½¹y�¾do�v¿M�
>Z°WYu�v¸��v´£� yYv¤¯ �µZÀ-�¦¿� {Y±M�b¬�� ¶§�v�Z]�zÀÀ�c�©Zo� yu�

b�Y�b¬��²À°·� ¶]�v�Z]�¾¯� {ZÀ��½Z·�¶$¬-�½Zl�º³�±uº^³�¾ t¯
½Z·yº^³{ ½Yz]� ª-�¦¿� ±uº]�\«Zk� ¶§¶]� ¾d�Z�� {Y� ª��

a¹Z d¯�µZÀ-�v�y��¬dt¯�ªoYz¯�yu�¹ z.¿u�b�Z�b�Y�æì��

u�v¸��yu�uºkº¯�¾³v�¯�z�Z´��±Y|À¯�
z.¿u� ­Z£yY� {Y� z¸�ywM�®£y�ª-�v¸�� yu� uºkº¯� ®À�Zd�� ±Y|À¯

uº]� zd�À]�©¹vkè�¾«¹½¹y� ª��� yº^³{� yYz¤d�Y�av¯�
uº]�­Z£yY�z¿Z��{Y�zd°§ ±M�½Z·�²¿wM�ª-�©¹vkæ�~¨�z]�¹

d°§ ®À�Zd��yYv¤¯�¶§�¶#yu�¹ �À³Z��Y�bÀWº�º¬¿�­Z£yY�yu{Y�z
uº]�­Z£yY�z¿Z��©¹vkè�Z·�²¿wM�ª-�½¹y�ª��yº^³{�yYz¤d�Y�av¯

uº]� zd�À]�©¹vkæ��yu¾�yz]½zÀ-�µ{Yv³Y�aZ �� ²À]� ¾.d�]�®·
|À³� µv�µv¿uav¯� ²À]� yYu�¾´�¯� ¹ ¾ ´¯� ¾.d�]�®· ¦¿� ¶§� v��

uºk¹� v¸�� ®À�Zd�� ±Y|À¯� ¹ ²¿wM�ª-�½¹y� yº^³{��£ºc� ±Z¯{uyYu
�íë�å� �U��®À�Zd�� Z¸³M� v¸�� ¶§�¾¯Z£yY� yu� z.¿u�ayZ^�� ¶]

b�Y�zd°§ Z¸³M�²¿wM�ª-�½¹y�yº^³{��£ºc�±Z¯{�uyYu�½zd�À]�
Z]��·¹&��²¿Y�yu�µv¯M�b�u�¶] v¸��®À�Zd��b�¬��µu¹vp¯

§Zc�¶º§ ¾º¿Z·��yY|º-ºº´ºÀ¯{�²º¿Y�yu�±º´ºd´¯�¶ºz�µv��b�Y��
uyYu�bº¤]Z�¯�æî��&º� z¿Zº�·¹º·�ºº³ Zº�³�|ºÀºµuYu�±Zµvº�
¬��¶º§ bº�Yº�ººd��bºÀ�Zº¸��yu�®ºc vºÀ«ºº� vº£yY�yu�µvº­Z

dºt¯º�Y�µuz-�bÀ«Z���Z]��¬º^³{�¾³Z�ºyº��º�³�ªº¨��b^ºº~
À�Zd��b�¬��¶#z·�¹ uyYuº¸��yu�®º±Z¯{�²À.³ZÀ¯�v�Z]�zd�À]�v

��º� ½zº- ½¹y�µvºº¿wM�ªº- ²º] ªº· ½Yzº^³{�zº§ yºº·Zº�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
83

.8
.1

.2
0.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
28

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1383.8.1.20.6
https://jcpp.iut.ac.ir/article-1-419-fa.html


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

çéé

©¹vkè�®¿v��¹ ®À�¬§ �®À�Zd��z�Z´��±Y|À¯��±ºÀ¬À¯�yu�b°�£��¿Z¯{M�uyº¯�{ZÀ���¬dt¯�­Z£yY�ª-�v¸��yu
®¿v� ®À�¬§ ®À�Zd� ®£y

êè�æîæé îå�æîíç ëë�ìëëæ ®£
ìæ�èëê íë�çåçç íí�ìêíê ±Z�Z§
æí�èåæ íí�æèéê ëå�æåéìí z¸�ywM
ìè�çèç êé�íæé êé�ëíæé ¶#yu


 æç�æìîé ëì�íèéë ­yZ�
åë�ëåë çì�æççì ëì�íæìì ±¹y{Z§æ
èè�íêè îî�ìæî æé�íëæì yYº§
åê�íèë åì�æåéê çì�îæíë µº§z]Y


 îí�ëæè éè�ëåèë �À³Z��Y�bÀWº�º¬¿

 íê�ëêé èî�íëíî v³Yyº·
í�ìçî æççç é�íæêî ²À.³ZÀ¯


��µ{Yv³Y�ª]Z£�uº^³�½zÀ-�

¯ººvº]Z¿�¾�¯{�yu�®Àº�Zd��bº�¬��ªº§ yuº´ºÀºbÀº]Yxk�¶³�º¤
½{Zº] Yy�¾º�Z�Yv´º§¾º¯�æé¹æí���Z^´d�Y�²Àº´#�²¿Yzº]Z´]

®£y�¦¿�ª-�v¸��yu�uºkº¯�v´£�±Y|À¯�z-Y�¾do�¶º§ uuzº-¾º¯
½¹y�±Yv]�Z·yº^³{�¾�£º¯�v�Z]�[º¬�¯�ª���yº^³{�\¬k�½Yzº]
yu�ª£YÇ�Z¿�¹ µuº]�²Àº¿Z��±M�yu�®Àº�Zd��bº�¬��¶º§ vº³y¹M�¾º¯

uzÀ-�yYz£��z¿x��uyº¯�¶§�v�Z]�¾p���æî��
²¿�zd°§ �À³Z��Y�bÀWº�º¬¿�®£y�v¸��yu�®À�¬§�±Y|À¯yu�¹

uº]�²¿zcÇZ]�±Z�Z§�®º£y��±Y|À¯�²¿zd�À]�®£�®£y�®¿v��uyº¯�yu
uYu��Z�dsY�uºs�¶º] Yy�±M�²º¿zºd°§ ¶º#yu�¹�yu�©Zo�z·�¶]

{Y�zd°§ yZÀ�]��¬dt¯�­Z£yY�v¸��®À�¬§�¹ ®¿v��±Y|À¯��ºº°l¯
uºº] ®Àº�Zd��¶]�®À�¬§�¹ ®¿v��b�¬��²À.³ZÀ¯�¶º§ ½yºº� ¶º]
u¹vo�\Àczºcî¹æêuº]�®À�Zd��±Y|À¯�v�yu��½Z·��·¹&��yu

¶§�µv��µuYu�±Z�³�|ºÀ³�¾º¬^£¶]�b^�³�®À�¬§�¹ ®¿v��z�´��¹u
b�Y�µv��b�Z¿�{ZÀ��½Z·�ª- v¸��yu�½zºd°§ ±Y|ºÀ¯�¶º] ®Àº�Zd�

�æ�v�Z]�¾¯��¿Z¯{M�²¿Y�j¿Zd³�v¿R¯�¶º§��²¿Y�b�¬��±uº]�²À¿Z
²¿Y�>ÇZ°doY�¶§�b�Y�²¿Y�µv´·u�±Z�³�®À�Zd��¶º] b^º�³�zº�Z´�

yº^ºº³{ yººº�o�­vºº� Zºº¿ \ºº¬k�yu�¾ºº�¤³�zºº�Z´�zºº] ªºº��
yº^³{�bÀ«Z���yu��ÈdsY�¹ v³yYv³�ª-�½Z·�²¿wM�ªº-½¹y�ª��

¶§�²¿Y�©Z°doY�²¿Yz]Z´]��uYu�b^�³�Z¸³M�¶]�±Yºc�¾°³�Yy�­Z£yY�ªº-

Y|ºÀ¯�²º¿Y�Zº] ¡ºº� zº�Z´�v¸��bÀ À§�zº] v´º³Yºd]�bº�¬��¹ ±
v�y�¾¯�z�³�¶]�vÀ�]�v´´§�uZl¿Y�¾cYzÀÀ�c�æ��

v¸�� ±Y|À¯� ¶#yu� ®£y� ¶§� v·u�¾¯� ±Z�³� ¾¬§� ½zÀ-�¶lÀd³
½Yz]�½zd�À]�bÀ]Yxk�z.¿u�­Z£yY�¶]�b^�³�¹ ¶d�Yu�¾¿ÇZ]�>Zd^�³

yº^³{b�Y�¶d�Yu�ª���zd�À]��£ºc�±Z¯{�¹ v³Yyº·�­Z£yY�¾«¹
|À¯� uºk¹� Z]� yYº§½zd°§ bÀ]Yxk{Y� ÇZ]� v´£� ª§� ¹ v¸�� ±Y

>ÇZ°doY�¶§�v³uº]�yYuyºsz]yu�®À�Zd��uZ¿{�>Zd^�³�yYv¤¯�ªÀ«u�¶]�
b�Y� ­Z£yY�²¿Y� v¸��yº^³{�½z-ºld�k�bÀ«Z��� ©Zo� z·� yu

½Z·yºd§Z��¶¬°k�{Y�uv�d¯�½Z·yºd§Z���]Zc�ª��¾�yz]yu�µv��
b�Y� ¶«Z¤¯� ²¿Y�Yºc�¾¯� �º°l¯� yu� ²À´#�®·­Z£yY� ¶§�b -� ±

¹ {ºd§¹z�� �|§º¬-�½Z·v´£�±Y|À¯� �v¸�� yYv¤¯� z�³� {Y��¬dt¯
a¹Z c� ®¿v�� ¹ ®À�¬§� �� ®À�Zd�� z�Z´�� ¹ Z¸³M�ª§� ¹ {yZ§Z�
v�Z]�¾¯�­Z£yY�²À]�¾¨Àd³%��º´c�{Y�¾§Zo�¶§�v´d�Yu�½yYu�¾´�¯�

½yY|.�Z��
µv¨�³Yu��z��{Y�¾cZ¤À¤pc�µ%¹z��²¿Y�½YzkY�¶´¿|º· {Y�¾º�t]

u ½{y¹Z�§mz��¢¿z��{Y�z.¿u��t]�¹ ±Z¸ �Y�¾d�´��µZ.�³Y
µyZ°ºº� �aZ¤Àºº¤pc�¾ºº¬¯15&������½Yyººº� bºº¿Z°o�Zºº] ¹

�{º¯M�aZ¤À¤pc�±Z¯{Z��²À´#�®· ¹ yº�§�¾°¬��½Z·��·¹&�
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ª���yº^³{�½z-ºld�k�bÀ«Z���$SLV�PHOOLIHUD /��{ZÀ���¬dt¯�­Z£yY�½¹y����

çéê

c ½{y¹Zº�§�j¿¹zºc ¹P²¿v]�¶§�b�Y�µv¿uz-�bsYuzº� ¹ ²Àº¯
uººº�¾ºº¯ ¾ºº³Yuyv£�¹ z¨ºº�c�¶¬Àºº�¹�±Z´ºº§yZ§�½yZºº¨°·�{Y

µZ.�¿Z¯{Muuz-�¾¯�½yY|.�Z���|À³�¾�Z´��µz�o�¹ ¾³Z^�Z]�½Z·�

�]Z´¯µuZ d�Y�uyº¯�
Î�­ �½z���¾´gY�æèëê�ª���yº^³{�¾³Z��Y�µuz-�ª°��zÀgPc�$SLV�PHOOLIHUD�¶��yx]�bÀ À§�¹ vÀ«ºc�±Y|À¯�½¹y�b�Z§�±Z¯{�¹

{ZÀ��¶d¿yY¹�$OOLXP�FHSD�±Z¸ �Y�yu�¶¯Z³�±Z¿Z��¾³Z^�Z]�v�yY�¾�Z´�yZ§½{y¹Z�§�µv¨�³Yu��±Z¸ �Y�¾d�´��µZ.�³Yu��
Ï�­ �½z���¾´gY�y ¹�½uZ^��æèëî�ª��yº^³{�¾³Z��Y�µuz-�ª°��zÀgPc�$SLV�PHOOLIHUD�¹ vÀ«ºc�±Y|À¯�½¹y�b�Z§�±Z¯{�¹

{ZÀ��¶d¿yY¹�¶��yx]�bÀ À§�$OOLXP�FHSD�±Z¸ �Y�yu�±Yz¿Y�½{y¹Z�§�­º¬��¶¬l¯çæ��è¹é��æ�í��
Ð��¾¬À�Z°�Y­�Y ¹�uz-Yzp��æèìå�¾�Z]�¹ ¾�Yy{�±Z·ZÀ-�¾³Z��Y�µuz-�yu�aYz�o��¤³�±Zl³{�µZ.�³Yu�aYyZ�d³Y�
Ñ�­��¾¬^¯�[ ¹�¶d�YzÀ��æèìì�½|^��vÀ«ºc��¶°kzc��±Z¸ �Y�¾d�´��µZ.�³Yu�aYyZ�d³Y�
Ò�­ �¾¬^¯�Y ��� ¹ ½yYv·u��¾WZ�y��æèíå�º¿|À��½Z·�¾-&¿¹�²À]��]Y¹y�¹ ¾¨Àd³%��º´c�¾�yz]½Z·{ZÀ��{Y�¾sz]�yu�¾�Yy{�¹ ¾¨¿%º«

±Yz¿Y�¾¯º]�±Yz¿Y�¾³Z^�Z]�±º´��¹ ­º¬��¶¬l¯ç��è¹é��æåî�æçé�

�� %DNHU��+��*��������)ORUDO�QHFWDU�VXJDU�FRQVWLWXHQWV�LQ�UHODWLRQ�WR�SROOLQDWRUV��33������ �����,Q��&��(��-RQHV�DQG�5��-��
/LWWOH�� �(GV����+DQG�%RRN� RI�([SHULPHQWDO� 3ROOLQDWLRQ�%LRORJ\��5DQFKR� VDQWD�$QD�%RWDQLF�*DUGHQ� FODUHPRQW��
FDOLIRUQLD�

�� %HQHGHN��3������� %HKDYLRU�RI�KRQH\EHHV �$SLV�PHOOLIHUD /���LQ�UHODWLRQ�WR�WKH�SROOLQDWLRQ�RI�RQLRQ �$OOLXP�FHSD /���
LQIORUHVFHQFHV��=��$QJHZ��(QWRPRO��������������

�� &XUUDK��/��DQG�'��-��2FNHQGRQ��������3ROOLQDWLRQ�DFWLYLW\�E\�EORZIOLHV�DQG�KRQH\EHHV�RQ�RQLRQV�LQ�EUHHGHUV�FDJHV��
$QQ��$SSO��%LRO���������������

�� &XUUDK�� /�� ������ 3ROOLQDWLRQ�ELRORJ\��33�� ��������� ,Q��+��'��5DELQRZLWFK� DQG� -��/��%UHZVWHU� �(GV����2QLRQV� DQG�
$OOLHG�&URSV��9RO��,��&5&�3UHVV��%RFD�5DWRQ��)ORULGD��

��� (OLVHQV��:�� -�� DQG� &�� (�� )UHHPDQ�� ������ )ORUDO� QHFWDU� VXJDU FRPSRVLWLRQ� DQG� SROOLQDWRU� W\SH� DPRQJ� QHZ�ZRUOG�
JHQHUD�LQ�WULEH�DQWLUUKLQHDH��6FURSKXODULDFHDH�� $P��-��%RW�������������� ����

��� (ULFNVRQ��(��+��������&KDUDFWHUL]DWLRQ�RI�IORUDO�QHFWDUV�E\�KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK\��-��$SLF��5HV��
�������� ����

��� (ZLHV��0��$��DQG�.��)��(O�6DKKDU��������2EVHUYDWLRQ�RQ�WKH�EHKDYLRXU�RI�KRQH\EHHV�RQ�RQLRQ�DQG�WKHLU�HIIHFWV�RQ�
VHHG�\LHOG��-��$SLF��5HV������������� ����

��� )UHHPDQ��(���5��'��:RUWKLQJWRQ�DQG�0��6��-DNVRQ������� )ORUDO�QHFWDU�VXJDU�FRPSRVLWLRQ�RI�VRPH�VRXWKHDVW�$VLDQ�
VSHFLHV��%LRWURSLFD������E������� ����

��� +DJOHU�� -�� +��� $�� &�� &RKHQ� DQG�*��0�� /RSHU�� ������ 3URGXFWLRQ� DQG� FRPSRVLWLRQ� RI� RQLRQ� QHFWDU� DQG� KRQH\� EHH�
�+\P��$SLGDH��IRUDJLQJ�DFWLYLW\�LQ�$UL]RQD��(QYLURQ��(QWRPRO������������� ����

��� 1DLN��/��%��DQG�.��6ULQLYDV��������6HHG�SURGXFWLRQ�RI�YHJHWDEOH�FURSV�RQLRQ� $�5HYLHZ��$JULF��5HY������������� ���
��� 1LFROVRQ��6��:��������7KH� LPSRUWDQFH�RI�RVPRVLV� LQ�QHFWDU� VHFUHWLRQ�DQG�FRQVXPSWLRQ�E\� LQVHFWV��$P��=RRO������

���� ����
��� 6KDVKD��1�� 6���:��3��1\H� DQG�:��)��&DPSEHOO�� ������3DWK� FRHIILFLHQW� DQDO\VLV� RI� FRUUHODWLRQ�EHWZHHQ�KRQH\�EHH�

DFWLYLW\�DQG�VHHG�\LHOG�LQ $OOLXP�FHSD�/��-��$P��6RF��+RUW��6FL������������� ����
��� 6KXHO��5��:��������,PSURYLQJ�KRQH\�SURGXFWLRQ�WKURXJK�SODQW�EUHHGLQJ��%HH�:RUOG��������� ��� ���
���:DOOHU�� *�� '��� (�� :�� &DUSHQWHU� DQG� 2�� $�� =LHKO�� ������ 3RWDVVLXP� LQ� RQLRQ� QHFWDU� DQG� LWV� SUREDEOH� HIIHFW� RQ�

DWWUDFWLYHQHVV�RI�RQLRQ�IORZHU�WR�KRQH\EHHV��-��$P��6RF��+RUW��6FL���������������
���:DOOHU��* �'��DQG�-��+��0DUWLQ��������,QIORUHFHQFH�IRU�LGHQWLILFDWLRQ�RI�RQLRQ�QHFWDU�LQ�IRUDJLQJ�KRQH\EHHV��(QYLURQ��

(QWRPRO�������������
���:LGUOHFKQHU��0��3��DQG�1��3��6HQHFKDO��������5HODWLRQVKLS�EHWZHHQ�QHFWDU�SURGXFWLRQ�DQG�KRQH\EHH�SUHIHUHQFH��%HH�

:RUOG������������� ����
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