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�0DFURSKRPLQD��SKDVHROLQD��í�� �º¯&º-uzººº¾¯º¿yY{º��¾
{ZÀ��é�¯&���º¯º¿yY{º��¾-uzºs ¾ºyZÀ�)XVDULXP�R[\VSRUXP�

�I�VS�� FXFXPHULQXP�è��]ºcººÀ¯�¶ººdÀ��½zºd�ººº¿Yzº�¾º¬ºº ºª

�3K\WRSKWKRUH� FDSVLFL��ç���ººº�ººÀºººº� ¾-vº£Zºº] ¶ººYuZ
¯{ºº´Àººº¾�6FOHURWLXP� UROIVLL��æå�� �ºsZººº- µyººººº´ººv

�*DHXPDQQRP\FHV JUDPLQLV��î�] �ºcºº¯ ¶ºs ½zÀº]zº¹ µ|
�ºº^«Zººº¾�)�R�I�VS��PHORQLV���æ�] ¹ºcººº¯¶ºÀºk ½zº«Zºº|À

�3K\WRSKWKRUH� GUHFKVOHUL��ê�Z]d�Yº ºµuZ- {Yº·¶³ºº¿Zº{Y�¾
~´k7ULFKRGHUPD�sÇZ]7�KDU]LDQXP>Z��]�¹7�YLULGH

yu�µZ.�¿Z¯{M�yu�¥Zs�¶]�±u¹|�Y�Z¿�¹ yxº] �º�º��ayºº�¶º]
uZ¿u{Y�|À³�¹ ½yZ°À]�©zd´§�yu�½yYu�¾´�¯�zgY�¡º��ª¯Yºº� ©zºd´§

µZÀ-�yu�v�yµv¿ub�Y�µv����çå¹çæ��
½Zºº·!yZºº£ {Y�µuZ dºº�Y½Zºº·¶³ººº- �sÇZºº] bºº�À³º-Zd³M�

7ULFKRGHUPD{Y�uY|§Zs�½Z·�½yZ°À]�¶À¬��¦¿%º«ºÀ]�µ{yZ^º¯ yu
¥Zs�¶]�±M�±u¹|�Y�Z¿�¹ b�À³º-Zd³M�yº��Y�Z]�yx]�²d��M�¢¿zº�

³Yº¿uz-�Zlºb�Y�µv��h¯º>È�Y�{Y�µuZ d�Y�ºyº�7� KDU]LDQXP¢¿z��{Y
À¬��z]�yx]�²d��Mºº¶cº]�¶À¯�ºk ½zºzgY�yu�|À«Z3K\WRSKWKRUD

GUHFKVOHULZcê�îéµv¿uz-��£Y¹�zgR¯�½yZ°À]�©zd´§�yu�v�yu�
�æè�¹v´£yv´�#�¶$·ZÀº- +zº¯ ¶Àº¬��|ºÀ³�çé�|À«Zk���æè�¹
§º·Zººº�æé�zgY�yu5KL]RFWRQLD�VRODQL´§º¯ ©zdº¤�ºº¶d�Yu�¾

bºº�Y��Y Zºº] ¾·Z.ºº�¿Z¯{M�½Zºº·¾ºº�yz]�yu�²Àºº´#®ºº·{Y�µuZ dºº�
7�KDU]LDQXP� ¶À¬�zº]º� ¾-uz¯&º¯º¿yY{ºº- ¾ºZ]�¾.³z��¶kº

ª¯Z�)�R�I�VS�O\FRSHUVLFL��èå�¾�v��©Yu�¾-uz¯&���)�XGXP
�ææ�æê¹èé�zgY�¥Zs�¶º] ±u¹|º�Y�Zº¿ ¹ yxº] �º�º��¢¿zº� {Y

b�Y�µv¿uz-�µv·Z�¯�½yZ°À]�©zd´§�yu�½yYu�¾´�¯�
d³M�!yZ£ºÀ³º-Zºb�7� KDU]LDQXP´c�¶³º¯ Z¸º§ \kºº©zd´

uZ¿u{Y�f�Z]�¶¨¬]��µv¿uz-�uY|º§Zs�¾º#yZ£�½Y{�½yZ°Àº] ª¯Yºº�
b�Y�µv��|À³�µZÀ-�v�y�¶]º#yZ¯�µZÀ-�yx]�²d��M�©Zh¯�±Yº´��¶]

�Y�¶]ºyº�7��KDU]LDQXPd¿Y�yuºkº¯�ZÀ«Zº�Y�\º¾³{�¶³Yºk��¿Y|
b�Y�µv��µZÀº-�çí��²À´#�®·°��µz§�yu�º¾«Z7��KDU]LDQXP

b�Y�µuYu��¿Y|�Y�Yy�©º�p¯�v�y�¹ yZÀs�yx]�¾³{�¶³Yºk�èè��
�Y�¾ºdoº���±u¹|ºµyZ7��KDU]LDQXPs ¶]º�M��¥Zº¹ yx]�²d�

\kº¯��±M�©º¬p¯�yu�¾º.³z��¶kºº- ©Zº¸³�¶º�¿y�±uzº]¹z��Zº¿
µv¿uz-�¶À�¹y�yu�µZÀ-�²¿Y�v�y�uZº¿u{Y�çè�d�Y�¹µuZ {Y�yu�±M

½Z·��º¿uyb�§�\kº¯�uZ¿u{Y�½Z·�¶$´�ª-�¹ ½u¹Yu��¿Y|�Y
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±{¹�¹ ©º��µZÀ-b�Y�µv��|À³��çæ��
¾º�yz]���·¹&º� ²º¿Y�yuZ]�¾«Yºd¯�©Z��¹u�yu�¾º¿Z·�v·

µZÀ��¶�¤³�½yZ°À]�¾¬���bÀ��¹�²ÀÀ�c�&�FRFFRGHV��yY|¯�yu�
±v¿z��¶¤�´¯�yu�¾º´À¯{�\Àº��yY|¯�{Y�v¿u{Z]�²Ào�yu�¶§�µuº]���

\À��{Y�ª^£�µv��b�Z§�aÇºº�p¯�¹ bº�§�uyºº¯ ®º£y�Zº³
¾º¯ iyu�|ºÀ³�¾º´À¯{½¹y�Z¸³M�zgY�±Z¨¯Y�ayºº� yu�Zºc v¿uzº-
uº��²ÀÀ�c�½yZ°À]�¾¨¿%º«ºÀ]�µ{yZ^¯�¾�yz]�|À³�z.¿u��Yv·Y�{Y

Z]b�À³º-Zd³M�!yZ£�yº��Y�{Y�µuZ d�Y7�� KDU]LDQXP�M�yuº²d�
yxº]��Y�ºº®£y�¾´À¯{�\À��b�§�½Z·��¿uy�yu�¥Zs�¶]�±M�±u¹|

±Y|À¯�¶��yu�Z°¿{º§�¶]�±M�±u¹|�Y�¹ yº��Y�Z]�yx]�²d��M�¢À ¬c�
�ºº¿uy�yu�¥Zººs¶ºº�¿Z¤¯�¹ ¾ºº�yz]�²Àºº´#®ºº· ¹ bºº�§�½Zºº·

bÀº�Z�oçé½yZ°À]�²¿Y�¶]�b^�³�½yZlc�¾º´À¯{�\Àº� ®º£y�
º]b�Y�µu�

Z·��¹y�¹ uYº¯
æ�¶¤�´¯�yu�½yZ°À]�¾-uº«M�±Y|À¯�²ÀÀ�c�

µZÀ��¶�¤³�½yZ°À]�¶]�¾´À¯{�\À��µZÀ-�¾-uº«M�±Y|À¯�²ÀÀ�c�½Yz]
�&ROOHWRWULFXP�FRFFRGHV��v¿u{Z]�¶]�Yv£Y�±Z¸ �Y�±v¿zº� yu

¾�Yy{�ª���©º��yu�¾º´À¯{�\Àº� �yY|º¯ {Y�½yYuzº]¶³ºº°³�¹
µZ¯�ª¯Zº�v¿uz-�z¸¯�b¿Z�«�uYuzs�½Z·�¦¿�uYv�c�yº�´¯�²¿v]

] ¶�y|¯�z·�z�£�uYvd¯Y�yu�¾º´À¯{�\Àº� ¶cºº] uvº� vº�¶yº�
¶£Z��¹ ¶º�¿y�¾p�º� ½ºº�d���{Y�~º� ¹ [Ztdº³Y�¾�uZº�c

¾�yz]�½yZ°À]�¶]�¾-uº«M��Zp«�{Y�¾º´À¯{z¿{v��²¿YZ·�¾�yz]
v��Z¿�¹ uºk¹�}Z�Y�z]�¶�¿y�½¹y�¦À¨ c�¶]�©¹¹z�M�uºk¹�

¶�¿y��¤��½uyYº¯�yu�±º#��b�Z¿�Zl³Y�¹u�z·�Zº¿ ¹ ¶£Zº�½Z·
¹ ±M�¾´À¯{z¿{�¶£Z���¤��¶§�²¿Y�Z¿�¹ µuº]�µuº«M��µZÀ-�¦º¿½uyYº �̄yu
¾¯�µv·Z� �̄µZÀ-�¦¿�yu�Z ³̧M�½¹u�zº· ½¹y�±Zº¯{�®º· |ºÀ³v¿uz-�yu�

²¿Y¾�yz]>Z�°k�æîç¯b�z-�yYz£�v¿u{Z]�uyº¯�¶¤�´¯�yu�¶�y|��
Z·vº¿u{Z]�²º¿Y�yuZ³�¹ ¾´À¯{�\À��{Y�ª^£�µv��b�§�µZÀ-�Zº³

�t�¯�¶�y|º¯ yu�bº�§�uyºº¯ ¾º´À¯{�\Àº� ®º£yv�yu�Zc�
uº°³�¾�yz]�½yZ°À]�½¹y�Yy�Z¸³M�zgY�±Yºd]�±Zº¨¯Y�ayºº��{Ç

]¶] ±Z¸ �Y�±v¿z��yu�¶§�b�Y�z§w¶b¬��¾¿Yº·�¹ [M��¿Yz��

>Çº°�¯�¶§�uuz-�¾¯�b�§�©º�p¯�¦¿��¤��©Zº� zº· yu�v´-
¹ ººk¶l³ºº¿ Zº¿�ê�é¶«Zº��Z¿�¹ b�Y�¾´À¯{�\À��Z]�[¹Z´c�yu

¦¿�av¯�¶]��¿M�ayº��¶] ²À¯{�¶§�²¿Yuuz-�¾¯�Z·y�©Z��

ç�½yZ°À]�¾¨¿%º«ºÀ]�©zd´§�¾·Z.�¿Z¯{M�¾�yz]�
^º¯ ±Zº¨¯Y��ºc�¾´À¯{�\À��µZÀ��¶�¤³�½yZ°À]�Z]�¦¿%º«ºÀ]�µ{yZ

d³M�½Z·�!yZ£ºb�À³º-Z�yz]�µZ.�¿Z¯{M�yu���º^£�¹ v��¾º±M�{Y�ª
£Yººk ¶]�Yvº�Yvº£ ½{Zº¯Z��!yZºÀ]�ªº½yZ°�&��FRFFRGHV��{Y

b�§��Àp¯�½¹y�µZÀ-�µuº«M�½Z·�b°�£3'$�v¿uz-�ª¨�æ��
·!yZº£ {Yºd³M�½ZÀ³º-Zºb��Î7ULFKRGHUPD�YLUHQV �*9¿º¦

¶¿Yvk�Ï��Î7�KDU]LDQXP��7+¶¿Yvk�¹u��Ï�Î7��YLULGH �79
¹ ¶º¿Yvk�¹u�Î7��NRQLQJLL �7.¶��R¯�{Y�¾d�Z¿yu�¶¿Yvk�¦¿

v��µuZ d�Y�¾º·ZÀ-�½Zº·½yZ°Àº] ¹ aZº�M�aZ¤Àº¤pc�yº�´¯�¶]
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azº§ zº· yu�µvº� uvº� vº��çê�¿uy�z·�yu�uvº���®£y�{Y
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Î�¯{�\À��½yxº] ½Zº·µvº� ²dº��Mb�À³º-Zd³M�yº��Y�¶]�¾´À

7�KDU]LDQXP²À.³ZÀ¯�Z]æåìêµv��z·�½Yz]�yº��Y�uv���6(�
Ï��¿uy�©º��yu�¥Zs�¶]�b�À³º-Zd³M�yº��Y�±u¹|�Yb�§�½Z·

azº§ zº·�è¹è�]zº¯zd¯��±Y|ºÀ¯�¶º]êå²À.³ZÀ¯�Z]�zºdÀ«�¾º¬À¯�
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Ð�bº�À³º-Zd³M�yº�º�Y�±u¹|º�Y±Y|À¯�¶]�ÇZ]��¹y�¶] �¥Zs�¶º]
æåå¾¬À¯�¡º��²À.³ZÀ¯�Z]�zdÀ«�62,,�
Ñ�±Y|À¯�¶]�ÇZ]��¹y�¶]�¥Zs�¶º] bº�À³º-Zd³M�yº�º�Y�±u¹|º�Y

çåå¡º��²À.³ZÀ¯�Z]�zdÀ«�¾¬À¯��62,,,�
Ò�yZ°Àc�¢À ¬cæ¹é�6(�62,,,�
Ó�v·Zº��Z°À]�ªº¯Z��!yZº£ zºdÀ«�¾º¬À¯�vº� ¦º¿ ±u¹|º�Y½y

�&�FRFFRGHV�±Y|À¯�¶]�¥Zs�¶º]í�æéì¹ ©¹¹z�M�æåæèì�è
¶]�|À³�Z·yZ°Àc�z¿Z��½Yz]�¶§�zdÀ«�¾¬À¯�zº· yu�yº�º�Y±Z�¨¿�yº�

b�Y�µv¿uz-�©Z°�Y��
bºº�À³º-Zd³M�!yZºº£ yº�ºº�Y���¡ººº� ½Z·yZ°Àººc ½YzººkY�yu

7�� KDU]LDQXP�M�¹ºº£ ©¹¹zº� !yZº¯Zº] ªº§ µ{¹y�µu�½yZ°À¶
¶º]¶º³Z-Yvk�yºº�½Yz]uº]�µv¿uz-�b�§���Àp¯�½¹y�zÀh¨c��Z]�

�Àp¯�½¹Zo�½zd��n���{Y�±¹zd��zº�¤¯�[M3'$�¹ b�Yuz]
��ºc�Z¸³M�yº��Y�b�¬��¹ ½y¹M��º°k�½zºdÀ«�®Àº³ ½Z·zº�]�yu

yZ°��©º^¬-�v¿È�Y�+HPDF\WRPHWHU��yZ°��v��yu�Z·�µv�
À³º-Zd³M�yº��Y�±ºÀ�³Z��º�yº��Y�²À.³ZÀ¯�¶§�v��µuYu�yYz£�b�

µv��z·�½¹yæåìêv¿uz-��yZ°��uv���z·�yu�yº��Y�²À.³ZÀ¯
¥Zs�¶]�±u¹|�Y�yu�±ºÀº�³Z��º��{Y�zºdÀ«�¾º¬À¯æåæå�ê�æuv��

uºº]�!yZ£�±ºÀ�³Z��º��zºdÀ«�¾º¬À¯�vº� ¦º¿ Zº] Z·yZ°Àºc ¶Àº¬§
b�¬��¶º] zº-yZ°À]í�æéì¹ ©¹¹z�M�æåæèì�èuv��yu�yº��Y�

az§z·�b�§�½Z·��¿uy�yu�zºdÀ«�¾º¬À¯�zº·èèµuº«M��]z¯zd¯�
�Z��[M�yu�±M�±uYuyYz£�Z]�½¹Z�¯�yºº� ¶º] ¶º§ v¿uzº-µu�½Z·

z�³�uyº¯�b�À³º-Zd³M�yº��Y�±ºÀ�³Z��º��±Y|À¯�Z]�µYz°·�½zºdÀ«
Z·��Z��[M�±v�z��Zc�[M�±u¹|º�Y�Zº] ¡ºº� ½Z·yZ°Àºc }Zº�Yz]

Zºl³Yb�§�¶�y|º¯ yu�Zº·µvº� µZº¯ ²¿uy¹zº� ©¹Y�¶°Àº³ yu�¹
v¿uzº-�¾º�yz]�²º¿YzÀÀ�c�Z]�Z·¾¿Z·¹ ¶¿uZ�º§º¯�½Z·��¹y�yu�

½Z]�±yº·�¹ ±YyZ¨°·�çæ¹çì�b�Y�µv¿uz-�Zl³Y�
µZ¯uYuz¯�¹u�¶°À³�yu�¹ v��Zl³Y�±º À��Z]�Z·�azº§ ½yZÀº]M

À��¶cºº] uYvº�c��yZ°º� ¶º] Yvº£Y²À´#�®·�¹ v¿uz-�¾´À¯{�\
Z¸³M���£�{Y�~��Z·�¶£Z��¾«º��v�y�±Y|À¯�¹ ¦º�s�¹ zºc ±Y{¹Y
¶£Z��ª¯Z��µZÀ-�¾´À¯{z¿{�½Z·�b°�£��b�Yuz]�±Z¯{�yu�¹ Zl³Y
uºk¹�}Z�Yz]�¾-uº«M�µv·Z�¯�Z]�¹ ¾�yz]�Z·�¶�¿y�¹ ¾´À¯{z¿{
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v¿uzº- iyu�az§�z·�yu�|ºÀ³�©ºº�p¯�±Y|ºÀ¯b�Yuz]�{Y�~��
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½Z·�¶cº]�¦À¨ c�Z]�¹ ¾´À¯{�\À��µZÀº- ¾º´À¯{z¿{�½Zº·b°º�£
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²¨³Yu�¶´¯Yu�v´#�±º¯{M�{Y�µuZ d�Y�'057�v��Zl³Y��

fp]�¹ ¶lÀd³
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ªº���zºsY¹Y�yu�½yZ°Àº] ¶º§ uYu¶£Z��½¹y�©¹¹z�M�ªÀ¨�c�Z]�
uuz-�¾¯�uZl¿Y�Z·�¶�¿y�½¹y�Z¿�¹ ¾º´À¯{z¿{�ª¨�æ¹ [ ��«Y

i��©¹Yvºk ²Àº.³ZÀ¯æ¹ç±Z�³�¶¤�´¯�yu�Yy�½yZ°Àº] bÀº°·Y�
vº·u�¾º¯�{Y�v¿u{Z]�Z]�¾-uº«M�²Àº.³ZÀ¯æîç¹u�©º��yu�¶�y|¯�

¾º�Yy{�©Zº���æë�èî¦À¨ c�¶]�¶d^«Y�¶§�uº]�vº�yu��¶£Z��½Yz]�
\Àczc�¶]�¹u�zº· ½¹y�±Zº¯{�®º· Zº¿ ¹ ¶º�¿yçî�æí��èí�æç¹

éë�ív¿uz-�²ÀºÀ�c�vº�yu��¾¿|k�a¹Z c�¶§�b�Y�z§w�¶]�{Ç
©¹Yvk�yu�¾-uº«M�vº�yu�²Àº.³ZÀ¯�yu�¶º§æ¹ç�uº��¾¯�µv¿u

µv��b�§�yuZ³�Z£yY��yY|¯�{Y�½u¹v�¯�yu�¶§�b�Y�b¬��²¿vº]
¶º§ uºº]¶]��º]z¯�½yZ¯M�½Z·�¾�yz]�¹ ©¹Yvk�yu�Zº¸³M�iyu�{Y�

Z£yY�©¹vkç�|À·z�µv�b�Y��
½¹y�¾´À¯{�\À��{Y�ª^£�aÇº�p¯�z¿Z��b�§�zºgY�¾º�yz]

µZÀ��¶�¤³�½yZ°À]�&�FRFFRGHV��±Z�³�±Z¸ �Y�±v¿z��¶¤�´¯�yu
Z��¦¿��¿M�Z]�¾´À¯{�\À���yY|º¯ yu�¾º-uº«M�¶º§ vº·u�¾º¯¶«

êæ�çåZ]�v´-�b�§�Z]�¶�¿Z¤¯�yu�v�yu�èí�æé¶l³º¿��v�yu�
�Ò�Ñ¶«Zº��éè�ééZ]�ºk�¹ v�yu�êí�êèb�Y�¾-uº«M�v�yu�
�©¹vºkæ��²¿Yzº]Z´]²¿Y�¶¤�´¯�yu�¶§�uº��¾¯�½zÀ-�¶lÀd³�yº���

b�Y�½yZ°À]��·Z§�yu�Z·��¹y�²¿zºczgR¯�{Y��º¿M�©¹vkæ�
|À³�½yZ¯M��Zºp«�{Y�¶º§¾´�¯��ÈdsY�b�Y�yYu�ÍÒ�Í�3��¶d^«Y

�yY|-�Z]�ºk�¹ v´-�Z]�¾�Yy{�[¹Z´c�Zd�Yy�²º¿Y�yuZ·��ææ�yu
�·Z§�\kº¯�¾´À¯{�\À��Z]�[¹Z´c�yu�aÈ��bº�§�¶º§ ²º¿Y

uºº�¾º¯ µZÀº� ¶º�¤³�½yZ°Àº]�uyYu�az¿Z�¯��¾-uº«M�±Y|À¯�²¿Y

k¹�zgY�yu�b�Y�²º¨°¯��º¿M�¶º] b^º�³¾sz]�uº{Y�½Z·��¬�
{zº·v´º³Z¯iZc}¹zs��$PDUDQWKXV UHWURIOHYXV��¶°¬�µzc�
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v³uz-�¾¯�½yZ°À]�uZ¿u{Y�\kº¯�aÈ��Z]�b�§�yu�¶§�v�Z]�²¿Y

zº�³�Zº] \º¬�¯½Zº·z§yZ��¾´��¹ v¿Yy�|ºÀ³�¹ uyÈº¿u��æí¹èæ�
u b¤�Yº¯uyY�

~º¨��¾º�yz]�j¿Zdº³yu�j¿Yy�¹ b�§�uyºº¯ Zº£yY�ªº°�«Y
®£y�½¹y�¾-uº«M�²¿zdº�À]�¶º§ vº·u�¾º¯ ±Zº�³�±v¿zº� ¶¤�´º¯

Zº] Z°¿{ºº§åì�éì¹ Z³º�yZ¯���Z-Yyu��±yº¯�Z]�¶�¿Z¤¯�yu�vº�yu�
Zº] \Àczºc ¶º] ±yºº¯ëç�èí���çè�èé¹æì�èè¾-uº«M�v�yu�

bº�Y�©¹vºkç��³�{Y�¶§Z£yY�Z]�|À³�½yZ¯M�zµuz]�Z³�ÈdsY�
¾º´�¯bº�Y�yYu�ÍÒ�Í�3��²º¿YZ·�¾�yz]Z£yY�¶§�v·u�¾¯�±Z�³�

½yZ°À]��·Z§�yu�Yy�½zgR¯��¤³��b¯¹Z¤¯�z�³�{Y�¾�yz]�uyºº¯
v´¿Z°³�¾°³�Z ¿Y�µZÀº� ¶º�¤³�©¹vkç���yY|-�Z]�j¿Zd³�²¿Y½Z·�

¥º§�¹ yZ#ÇZ¯¹zc�æì¹èê�¤�Yº¯uyYu�b�|À³�¾-uº«M�bÀ��¹
¶�¿y�½¹y�¦À¨ c�¶º]¹u�z·�½¹y�±Z¯{�®·�Z¿�¹ ¾´À¯{z¿{�¶£Z����
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©¹vººk ²Àºº.³ZÀ¯ç¾ºº°§�Zºº] Yy�½yZ°Àºº] ¾ºº¬���bÀ�ºº�¹�

µv���t�¯�|À³�¦À¨ c�¶]�¶§�v·u�¾¯�±Z�³�¶¤�´¯�yu��ÈdºsY
b�Y��

j¿Zdº³µv¯M�b�u�¶º]¾�yz]�{Y�!yZ£Z]�¦¿%º«ºÀ]�µ{yZ^¯�½Z·
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©¹vkæ�{Y ~� µZÀ��¶�¤³�½yZ°À]�¶]�¾´À¯{�\À��¾-uº«M�±Y|À¯�¾�yz]�±Z¸ �Y�±v¿z��yu��¬dt¯�aÇº�p¯�b�§�
b°�£�½¹y�¾-uº«M�v�yu�²ÀÀ�cµZÀ-�¾´À¯{�z¿{�½Z·

¶�¿y�¹ ¶£Z� ¶�¿y ¶£Z� aÇº�p¯��º³
Déè�çç Dæí�æê Dîë�æê ºk
Dæí�èå Eçí�í Eîê�ê ¶l³º¿
DEêì�æê DEêì�æç DEîí�î v´-
DEåæ�ê DEêæ�æè DEîí�æ �¿M
çî�æí èí�æç éë�í ²À.³ZÀ¯

��>Çº°�¯�¶l³º¿�b�§ê�éb�Y�¶«Z���
n���yu�²¨³Yu�¶´¯Yu�v´#�±º¯{M��¹y�}Z�Y�z]�½yZ¯M�aZ^�Zp¯êyYu�¾´�¯��ÈdsY�½YyYu�¶]Z�¯��¹zo�Z]�uYv�Y�¶§�b�Y�µv¿uz-�Zl³Y�v�yu�

v´d�À³�ÍÒ�Í�3��

©¹vkç�Yz��yu�µZÀ��¶�¤³�½yZ°À]�¶]�¾´À¯{�\À��b�§�uyº¯�Z£yY�zgY�¹ ¾-uº«M�±Y|À¯�¾�yz]�±Z¸ �Y�±v¿z���yY|¯��¿
b°�£�½¹y�¾-uº«M�v�yu�²ÀÀ�cµZÀ-�¾´À¯{�z¿{�½Z·

¶�¿y�¹ ¶£Z� ¶�¿y ¶£Z� Z£yY
Eîí�æì Dåæ�æí Dåë�ææ Z°¿{º§
Fêæ�æç Dîê�æî EFæê�ë Z-Yyu
Dèæ�çè Eìå�ì Fçæ�è Z³º�yZ¯
Eìì�æì Eìë�ì DEëç�ì ±yº¯

íî�æì èê�æè åæ�ì ²À.³ZÀ¯
Z�Y�z]�½yZ¯M�aZ^�Zp¯n���yu�²¨³Yu�¶´¯Yu�v´#�±º¯{M��¹y�}ê¾´�¯��ÈdsY�½YyYu�¶]Z�¯��¹zo�Z]�uYv�Y�¶§�b�Y�µv¿uz-�Zl³Y�v�yu�yYu

v´d�À³�ÍÒ�Í�3��

7�KDU]LDQXP©¹vk�yu�µZÀ��¶�¤³�½yZ°À]�¶À¬�è¶�Ès��µv
b�Y��¶§�v·u�¾¯�±Z�³��¬dt¯�½Z·yZ°Àc�yu�¶£Z��uYv�c�²À.³ZÀ¯

²¿zd�À]¾¤À ¬c�yZ°Àc�yu�¶£Z��uYv�c�6(�62,,,�Z]çê�èêéuv��
yZ°Àºc yu�±M�²¿zºd°§�¹62,Zº]èèåZ]�v·Z��Z]�¶�¿Z¤¯�yu�uv��

çê�èçå½Z·yZ°Àc�±ZÀ¯�²¿Y�yu�¹ b�Y�¶£Z��uvº�62,,,�6(¹
62,,Zº] \Àczºc ¶º]êå�èéç��çê�èèí¹çê�èèí¦¿�yu�uvº�

M z�³�{Y�¹ v³uz-�¾º¯ �º£Y¹�µ¹zº-v³yYv³�yYu�¾´�¯��ÈdsY�½yZ¯
�ÍÒ�Í�3��©¹vºkè��º¨¿zcyº��Y�uz]yZ§�¶§�v·u�¾¯�±Z�³�²¿Y

¾´À¯{�\À��½Z·�¶£Z��uYv�c��¿Yz�Y�f�Z]�v·Z��¶]�b^�³�Zº¯yu
uuz-�¾º¯�¾�yz]�²¿Y�yu�zcz]�½Z·yZ°Àc�yu��¿Y|�Y�²¿Yª¯Z��Z·

6(�62,,,ëæ�æå�62,,,îé�ë¹6(ëç�êb^ºº�³�vºº�yu¶ºº]
¾¯��t�¯�v·Z�º�u��¬dt¯�½Z·yZ°Àc�²À]�yu�¾-uº«M�±Y|À¯

yZ°Àc�yu�¾´À¯{�\À��µZÀ-�¾-uº«M�²¿zd�À]�¶§�v·u�¾¯�±Z�³62,
Zºº]îîuvºº��èåvºº�yu��¾ºº¤À ¬c�yZ°Àººc yu�±M�²¿zººd°§�¹

6(�62,,,Z]èêuv���íí�îv�yu��Z]�v·Z��Z]�¶�¿Z¤¯�yuæçí
uvº��éåv�yu��-uº«Mb�Y�¶£Z��¹ ¶�¿y�yu�¾�©¹vkè�¶§

vº³yYu�yYu�¾º´�¯��ÈdºsY�ÍÒ�Í�3��¹u�²¿Y�²À]�z.¿u�½Z·yZ°Àc�
¶§�\Àczc�²¿v]��v³zÀ-�¾¯�yYz£�vo62,,,Z]íî�æé�6(�íå�æî¹

62,,�íè�çé¹62,�èåv³º��¾¯��£Y¹�½v�]�\cYz¯�yu�vº�yu
· yYu�¾ººº´�¯��ÈdºººsY�½YyYu�½yZººº¯M�zººº�³�{Y�¶ººº§v´dººº�

�ÍÒ�Í�3��½Z·yZ°Àc�yu�¾-uº«M�±Y|À¯�¾«¹�6(�62,,,¹62,,,�
v³zººººÀ-�¾ºººº¯ yYzºººº£ µ¹zºººº- ¦ºººº¿ yu�½yZºººº¯M�zºººº�³�{Y

�ÍÒ�Í�3��©¹vºkè��²¿Yzº]Z´]º] �Z·yZ°Àºc yu�¶v·Z��{Y�zºÀ�
d�Yº�Y�{Y�µuZ ºb�À³º-Zd³M�yº�7��KDU]LDQXPd��M�¢¿z��{Yº²
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¹u�z·�¢À ¬c�Z¿�¹ b�Z§�½Zº·�º¿uy�¥Zºs ¶º] ±u¹|º�Y �yxº]
yº��Y�±Y|À¯�¹ yZ°Àºc �ºº³ ¶º] b^º�³�½yZ°Àº] �·Zº§ \kºº¯

bº�Y�µv¿uzº- µuZ dº�Y�uyºº¯ bº�À³º-Zd³M�Z]�Zº·¾º�yz]�²º¿Y
�yY|º-½Zº·±YyZº¨°·�¹ aººsY��çî�Z]�!yZ£�²¿Y�¾¿Z³Yºc�yu

s ¶]�±u¹|º�YµZÀ��¶�¤³�½yZ°À]��·Z§�yu�¥Z��yY|-�z¿Z��Z]�Z·�
�ë�¶cº]�ª¯Z��z.¿u�aÇº�p¯�½¹y�¾do�¹zgY�yu�|À«Zk�½zÀ¯�

3� GUHFKVOHUL�æè��¯ºzgY�yu�v´£yv´�#�¶$·ZÀ-�+z5��VRODQL
�çé�·Z§�¹º°À]�ª¯Z��²À°·�zgY�yu�ºº½yZ�� ©Yu�ºººzgY�yu�}v

)�XGXP�ææ�æê�çå¹èé�{Y�ºº¢¿z��M�ºº] ²dººyxZ]��Yººyº
7��KDU]LDQXPz]�|ºÀ³�¹¬�º- ¾-uz¯&��¶Àºº.³z��¶kººº¾�èå�
uyYu�b¤�Yºº¯�!yZ£���ºc�½yZ°À]�¾¨¿%º«ºÀ]�©zd´§�¾º.³º.#

ª¯Zºº� bºº�À³º-Zd³Myu�¾ºº´¬§�uZººl¿Yzºº-yZ°À]�!yZºº£�bºº]Z£y
¶º¿x�c¶]�µZÀº- ªº°pc��¿Y|º�Y�¹ bº¯¹Z¤¯�uZºl¿Y��½Y�´c�½Z·

vºº�y�±Zºº¯{�yu�¾ºº�Àp¯�bÀºº�Zs��®ºº�Àd¿{YyZ�z�À·�bÀºº«Z���
¹ yYz��aZp�zc�¹ ¾«º¬��iyZºs �º¿Z¯�aZpº�zc�¾º-v³yYu{Z]

®¿|³M�vÀ«ºcuuz-�¾¯�Z·{Z´Àd§��{ZXc¹z���{Çº¬��v´³Z¯�¾¿Z·�æî�çê
¹èë��|d´��|À³�>YzºÀsY¶^´��µZÀ-�¶�¿y�yu�v¿º´À�zc±M�b¯¹Z¤¯���Yy

Z£�¶º]z-yZ°À]�!y5�VRODQLµvÀ�t]�uZ¿u{Y�çç��|À³�yZÀs�yu�¶§
bº�Y�µvº� ¾º¬°��èë��¶]�Z¯yu�º¨¿zc�½Z·�¶³º-�{Y�±%�©Z¤dº³Y

[zk�ªh¯�¾¿Z·�½yZ°À]�¶]�b¯¹Z¤¯�uZl¿Y�yu�¶dt¿y�Yzºc ±Z·ZÀº-
b�Y�¶d�Yuz]yu�bÀ¤�º¯�¾dsyu�\À��æë¹çë��
bº�À³º-Zd³M�Zº·�¿Zº¯{M�²º¿Y�yu7��KDU]LDQXPyu�Z¸´c�¶³

ª]Z£��·Z§�\kº¯�½yx]�½Z·�µv��²d��M�Z¿�¹ ¥Zs�¶]�±u¹|º�Y
µv¿uz-�µZÀ��¶º�¤³�½yZ°Àº] ¶kººcµZÀ-�º°³�¹ v�y�uZ¿u{Y�¶¨¬]���

Yy�¾´À¯{�\Àº�b�Y�¶d�Yuz]yu�|À³�©¹vkè��²À.³ZÀ¯�¶�¿Z¤¯
yu�¾º´À¯{�\Àº� ½Zº·¶cºº] ¦º�s�¹ zºc ±Y{¹Y±Z�³�yZ°Àc�z·�

yZ°Àc�yu��¿Y|�Y�²¿zd�À]�¶§�v·u�¾¯6(�62,,,�±{¹�²À.³ZÀ¯�Z]
zºcçí�èî¦�s�±{¹�¹ zº-º¬À§�íë�ê±M�²¿zd°§�¹ z-º¬À§�
yu62,Z]�\Àczc�¶]ëì�çæ¹éè�èv·Z��Z]�¶�¿Z¤¯�yu�z-º¬À§�

Z]�\Àczºc ¶º]æî�íæ¹è�åëb�Y�z-º¬À§��½Z·yZ°Àc62,,,�¶]
Z]�\Àczcçè�èæ¹êç�ê��6(Z]èë�çî¹íæ�é��62,,Z]îë�çí

¹èì�é¹62,�Zº]ëì�çæ¹éè�èyYz£�½v�]�\cYz¯�yu�z-º¬À§�

½Z·yZ°Àc�zc�±{¹�²Àº.³ZÀ¯�¶º§ v´d�zº-62,��6(�¹62,,�z�³�{Y
½yZº¯Mv³v���£Y¹�µ¹z-�¦º¿ yu��ÍÒ�Í�3�Z·yZ°Àc�z¿Z��Z]�¾«¹

º´�¯��ÈdºsY�½YyYuv´dº�·�yYu�¾�©¹vkè��ÍÒ�Í�3��¶�¿Z¤¯
uº]�a¹Z d¯�|À³�Z·yZ°Àc�¦�s�±{¹yZ°Àc�¹u�¶§�½yº��¶]6(�¹

62,,,µ¹zº- ¦º¿ yu�ÍÒ�Í�3�²Àº´#�®º· ¹62,�¹62,,�yu
½zº.¿u�µ¹zº-�ÍÒ�Í�3�Z]�¶§��v³v���£Y¹�½yZ¯M�zº�³�{Yz¿Z�

v´d�·�yYu�¾º´�¯��ÈdºsY�½YyYu�Z·yZ°Àºc�ÍÒ�Í�3��±Y|À¯v�y
¹ µuº°³�bÀ�^c�¡º��v³¹y�{Y�±Z§Z°§�|À³�Z·yZ°Àc�yu�Z·�¶cº]�¾«º�

v´�Z]�¾¯�yYu�¾´�¯��ÈdsY�½YyYu�ÍÒ�Í�3��
yZ°Àc�z·�yu�µv��vÀ«ºc�½Zº·µvº� ±{¹�²Àº.³ZÀ¯�az§½Z·

èè�]zº¯zd¯���uº]�a¹Z d¯�|À³�©¹vkè�¶��½yZ¯M�z�³�{Y�¶§
yZ°Àºc6(�62,,,��62,,,�¹6(v´d�zº- yYzº£ µ¹zº- ¦º¿ yu

�ÍÒ�Í�3��yZ°Àc�yu�©º�p¯�²¿zd�À]�Zk�²º¿Y�yu6(�62,,,�Z]
îå�æéyZ°Àc�±M�{Y�~��¶§�b�Y�zº-º¬À§�62,,,�Z]èæ�æé¹6(
Z]çå�æéyZ°Àc�yu�©º�p¯�²¿zd°§�¹ z-º¬À§�62,Z]îè�æåyu�

Z]�v·Z��Z]�¶º�¿Z¤¯ÕÎ�Öb�Y�z-º¬À§��ÍÒ�Í�3��©¹vkè�¹
¶Àº¤]v´d�z-�yYz£�²À]�²º¿Y�yu�Z·yZ°Àºc��yY|-�Z]�j¿Zd³�²¿Y½Z·�

½Zº] ±yºº·�çæ�¹Çv^��¹ º¯�¾º§Z§��½u¹¹Yu�ªº- ½¹y�çè�
¦À��¹ ¾.³z��¶kº-�½¹y�èè�Z]�yZÀs�½¹y7��KDU]LDQXP¹

Z¸³M�©º�p¯�|À³�¹ ºº°³�¹ vº�y��¿Y|º�Y�yu�aÇºº�p¯�z¿Zº�
¤]Z�¯uyYu�b�

®º�À³Z¨¯�¶º¬°k�{Y¶§�²¿Y�Zk�²¿Y�yu�µZÀ-�v�y�uZ¿u{Y�yu�Z·
¶�¿y�vÀ«ºc�\kº¯�!yZ£�²º¿YZc�¢À°��¹ ½º£�½Z·zd¯�¦¿�¢°�

|À³�¹ µv¿uz-�µv·Z�¯�¾d´¿{�±Z·ZÀ-�¹ ayw�yu�¶º§ bº�Y�µvº�
Zc�µZÀ-�{ZÀ³�uyº¯�a{Y�±Y|ºÀ¯��·Zº§éåv·Z��¶]�b^�³�v�yu�

b�Y�¹ aZ ���bÀ«Èo�²À´#�®·�yY|-�¥Zs�yu�Z·�½x�¯|¿y
b�Y�µv��æç��

�¿Z¯{M�²¿Y�yu�¶kºc�ªº]Z£��ºº�º¯Z·�²d��M�yZ°Àc�¶§�²¿Y�
yº��Y�¶]�¾´À¯{�\À��½yx]�½Z·�µvº�7��KDU]LDQXP�ÈdsY�Z]

��¶£Z��¾-uº«M�v�yu�z�³�{Y�º��Zº¿ ¹u�Zº¤¯�yu�>Zº��]�¾º°§
zºc ±{¹yx]�²d��M�¾¤À ¬c�yZ°Àc�{Y�~��¶£Z��©º��¹ ¦�s�¹

�Y�¹º��Y�±u¹|ºd³M�yºº-ZºÀ³ººb�6(�62,,,�c ¹ºyZ°À62,,,Z]

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.3

.1
6.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 iu

tjo
ur

na
ls

.iu
t.a

c.
ir

 o
n 

20
24

-1
1-

23
 ]

 

                            10 / 14

https://dorl.net/dor/20.1001.1.24763594.1383.8.3.16.1
https://iutjournals.iut.ac.ir/jstnar/article-1-332-en.html


¾´À¯{�\À��µZÀ��¶�¤³�½yZ°À]�¾�Yy{�¹ ¾¨¿%º«ºÀ]�©zd´§

çåè

©¹vké�µZÀ��¶�¤³�½yZ°À]�¶]�¾´À¯{�\À��½yZlc�Z£yY�¾sz]�¾-º«M�±Y|À¯�
b°�£�½¹y�¾-uº«M�v�yu�¦À¨ c¾´À¯{�z¿{�½Z·

¾´À¯{�z¿{�¶£Z�¶�¿y¶£Z��¹ ¶�¿y ¾´À¯{�\À��Z£yY �¿uy
ëë�æì DEåå�çê EFGHåå�æí ¦l¿yZ¯ æ
åå�æé HIëë�î Dåå�èê Z°¿{º§ ç
åå�æè Dèè�çí EFGHIèè�æç Y|À«Z³º¯ è
èë�é EFGëë�æí EFGëë�æî Z³º�yZ¯ é
åå�æç DEFåå�çæ FGHIåå�î YyvÀ· ê
åå�æ DEFëë�çå EFGèè�æî º³Z¨«¹ ë
åå�æ DEåå�çë EFGHIëë�æè Z�º¯Z� ì
åå�æ EFGèè�æí EFGHèè�æí Zd�¿Y í
� DEFèè�çæ EFGHIèè�æé ÇºWM î
� FGHIåå�æê EFëë�çå º¨�z� æå
åå�ç FGHIëë�æé EFGHèè�æí ©Z¿v³º¯ ææ
� HIèè�è DEëë�çê yZ]Z§Y æç
åå�ç FGHèè�ê EFGHIëë�æé Z «M æè
ëë�æ HIå�è EFåå�çç ½v´�� æé
åå�æ FGHåå�æë EFGHIåå�æé Z-Yyu æê
åå�è FGHIåå�æê EFGHIèè�æç Çº³Yz- æë
� EFèè�æî FGHIèè�î º.¿yY æì
ëë�è DEFåå�çæ GHIëë�ê b³Z¯Z¿u æí
� GHIëë�æå EFGHIèè�æé ±yº¯ æî
� HIåå�î EFGHIåå�æê ZdÀ«yZ§ çå
åå�ç DEFåå�çç FGHIåå�æå }º°�Z§ çæ
åå�æ Iëë�ë EFGHIåå�æë y|À§ çç
� FGHèè�æê HIëë�é ayº¨�Y çè
� FGHèè�æê Iëë�ç µz¿{u çé

��] ±ºd��²¿Y�yu�½yZ¯M�aZ^�Zp¯¶µuYu�uºk¹�v��b¬�µv¿uz.³�Zl³Y�Z£yY�{Y�¾sz]�yu�Z·b�Y�
²¨³Yu�¶´¯Yu�v´#�±º¯{M��¹y�}Z�Y�z]�½yZ¯M�aZ^�Zp¯�ÍÒ�Í�3�¾´�¯��ÈdsY�½YyYu�¶]Z�¯��¹zo�Z]�uYv�Yv´d�À³�yYu�

v���º£Y¹�¥Zºs ¶º] ±u¹|º�Y��ÈdsY�Z]�©º�p¯�vÀ«ºc�yu�¾«¹
yZ°Àc�¹u�{Y�~��¾¿|k�yZÀ�]µuz]�Z³b�z-�yYz£���²¿Yz]Z´]±º#��

b¿Z¸³�yu��v·��b�Y�z�³�yu�©º�p¯�uZ¿u{Y�¹ ½yZ°À]��·Z§
�Z^ººcyY�²ºº¿Y yu�²¿Yzºº]Z´]�bºº�À³º-Zd³M�yº�ºº�Y�Zºº] yxºº] ²dºº��M�

7��KDU]LDQXP±uº]�YzkY�ª]Z£�²À´#�®·�¹ ½uZº�d£Y��Zºp«�¶º]
uuzº-¾º¯ ¶Àº�ºc�±M�Z]�½zºÀ-�¶lÀºd³�²º¿Yz�³aY¹ ¶¿uZ�º§º¯�

±YyZº¨°·�í�°À]�{Y�½yZÀº�]�©zºd´§�yuuY|§Zs�¾#yZ£�½Z·�½yZ

uyYu�b¤]Z�¯�
j¿Zdº³µv¯M�b�u�¶º]{Y�½Z·�¾�yz]½yZlc�Z£yY�bÀ�Z�o�

µZÀ��¶�¤³�½yZ°À]�¶º] ¾º´À¯{�\Àº��&�FRFFRGHV��©¹vk�yué
bº�Y�µv¿uzº- ¶º¿YyY�¹ ¶º�Ès�½¹y�¶§�¾º¿Z·�¾º�yz]�yuçé

¶�¤³�½yZ°À]�¶]��´§Y¹�yu�¾´À¯{�\Àº� ½yZºlc�®º£yZl³Y�µZÀ��
v¿uzº-µvº¿uº�Z]�\Àczc�¶]�Z°¿{º§�¹ ¦l¿yZ¯�®º£y�¹u�¶º§ v

ëë�ëå¹ëë�êív�yu��}Z�o�{Y�¶§�µuº]�½yZ°À]�¶]�Z£yY�²¿zc
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ º¬��©Z�®d�·��µyZ°�º���|À¿Z�æèíÐ

çåé

v´d�z-�yYz£�µ¹z-�¦¿�yu�|ºÀ³�½yZº¯M�zº�³�ÍÒ�Í�3�²¿zd°§�¹
Z]�µz¿{u�®£y�yu�¾-uº«Mæíµuº]�v�yu�b�Y��] |À³�Y|À«Z³º¯�®£y�Z

ëë�êè±M�{Y�~��¹ v���£Y¹�½z.¿u�µ¹zº- yu�¾º-uº«M�vº�yu�
Z]�\Àczc�¶]�Z�º¯Z��¹ º³Z¨«¹��YyvÀ·��Z³ºº�yZ¯ëë�éç��éç��éæ

¹ëë�éåv´d�z-�yYz£�µ¹z-�¦º¿ yu�¾º-uº«M�vº�yu��ÍÒ�Í�3��
Z]�\Àczc�¶]�|À³�Zº-Yyu�¹ ©Z¿v³ºº¯ �º¨º�z���ÇººWM��Zdº�¿Y�Zº£yY

ëë�èì�ëë�èê�ëë�èê�èê¹èé½zººº.¿u�µ¹zººº- yu�vººº�yu�
�ÍÒ�Í�3�z�³�{Y�¶§�v³v¿uz-��£Y¹�²À]Z¯�yu�Z£yY�z¿Z��~���¹

v´d�·�yYu�¾´�¯�|À³�½yZ¯M�ÍÒ�Í�3��©¹vké��
Z·�¾�yz]�µz¿{u�Z£yY�bÀ�Z�o�¶§�v·u�¾¯�±Z�³�Z£yY�½¹y�

¶]�±yº¯�¹ ZdÀ«yZ§�¹ }º°�Z§��y|ºÀ§��ayº¨º�Yyu�Z]�\Àczcv�
¾º-uº«Mæí��çå��ëë�çè��çé��çé¹çêz¿Z��¶]�b^�³�v�yu

¾º�yz]�²º¿Y�yu�Zº£yY�}º°�Z§��±yº¯�Z£yY�¶§�b�Y�zd°§�Zº·
¶d�z-�yYz£�½yZº¯M�µ¹zº- ¦º¿ yu�y|ºÀ§�¹ ZdºÀ«yZ§�ÍÒ�Í�3�Z]¹

v³yYu�yYu�¾´�¯��ÈdsY�Zº£yY�z¿Zº��ÍÒ�Í�3��¾-uº«M�bÀ��¹
z¿{�½Z·�b°º�£�½¹yZ¿�¹ ¾´À¯{z¿{�¶£Z���¶�¿y�ªh¯�µZÀ-�¾´À¯{

¾�yz]�¦À¨ c�¶º] ¹u�zº· ½¹y�±Zº¯{�®º·�²¿Y�yu�¶§�b�Y�µv
z.¿v¨¿�Z]�¶�¿Z¤¯�yu�½yYu�¾´�¯��ÈdsY�Zº] >Zº��]��Z^ºcyYµv¿u

¾º¯º�u�ÍÒ�Í�3��¾�yz]���¶£Z��¹ ¶�¿y�½¹y�±Z¯{�®·�¾-uº«M
bº�Y�µvº�³�½yZº¯M�>Z��]�±º#¾�yz]�uyº¯�Z£yY�{Y�¾sz]�yu

b�Y�¶d�Yv³�uºk¹�¾º³Z¯{�®º· ²º¿Y�©¹vké��Zk�²¿Y�yu�¶d^«Y
vº¿Z]b�Yu�z�³�v¯�zd�À]�Yy�¾´À¯{z¿{�½Z·�¶£Z��¾-uº«M�vº�yu�

yYz£�½yZ°À]��z�¯�yu�zd�À]�µZÀ-�±º#¶d�z-{Y�b�Y�²¨°¯�¹
Zo�zºd°§�¶º�¿y�½¹y�¾º«¹�vº¿M�yu�½Zº�ºWbÀ°·Y�|±º#�b�Y�

�uzÀ-�z]�yu�Yy�¶�¿y�{Y�¾d°�£�bº�Y�²º¨°¯²¿Yz]Z´]zd°§�µZÀ-�
uyYu�yYz£�zÀ¯�¹ +z¯�z�s��z�¯�yu�

²º¿Y�j¿Zdº³½Z·��·¹&º�µZÀ��¶�¤³�½yZ°À]�½¹y�µv��Zl³Y�
¾º´À¯{�\Àº��&�FRFFRGHV��zsY¹Y�yu�½yZ°À]�¶§�v·u�¾¯�±Z�³

ª��½¹y�©¹¹z�M�ªÀ¨�c�Z]���¶]�¾´À¯{z¿{�½Z·�¶£Z��Z¿�¹ ¶�¿y
¾º¯ zº·Z��,º³y�µZÀº� ¾º�Z¤³�ayºº�º�] ¶§�u¶ª]Z£�¾doYy

b�Y�µv·Z�¯�ª¨�æ¹ç���

²¿Yzº]Z´]�v]Z¿�av��½Y�¶�y|¯�yu�½yZ°Àº] ¶º§ ¾cyºº� yu��
¹ ¶d�-�uYv°¬£�½yZ°À]�©zd´§�½Z·��¹y�{Y�¾¨¿�v³Yºc�¾º¯ �º¿M

] ¾-uº«M��·Zº§ fº�Z]uº��½yZ°À]�¶�¾-uº«M�±Y|À¯�²À´#�®·
u¹vo�Zk�²¿Y�yu�|À³�¾´À¯{z¿{�¶£Zº�êb�Y�v�yu��©¹vkæ��

¹ +z¯��z�¯�yu�¾´À¯{�\À��µZÀ-�{Y�¾°§�v�yu�¶§�²¿Y�¾º´�¿
uºk¹�Z·�µv��ª¯Z¨c�½Yz]�¾�Z§�±Z¯{�¹ b�z-�v´·Yºs�yYz£�zºÀ¯

bº�Yu�v·Yººs��¶º�¿y�½¹y�¾º-uº«M�±ºº#yu�b�Y�²¨°¯�Zº·
v¿u�v·Yºs�ayZ�s�zd°§�µZÀ-�¹ uº��z·Z��¶�¿y�{Y�¾d°�£�z]

¹ v´-�b�§����¿M�½YzkY�±Z¨¯Y�v��ayº��yu�}Zº�Y�²º¿Y
¾¯�¶À�ºc�¾´À¯{�\À��Z]�[¹Z´ºc yu�ººkº�¾cyº��yu�²¿Y�¹ u

�º¬��¶º§ bº�Y¹ v´-�b�§�yu�¾´À¯{�\À��µuYº³Zs�{z·�½Z·
§ ºkv³º��©zd´�©¹vkæ��

b�§�uyº¯�Z£yY�²Àº] yu�©¹vkç�±Y|À¯�z�³�{Y�Z-Yyu�|À³
²¿Y�¾«¹��b�Y�yYuyºsz]�¾-uº«M�²¿zºd°§�{Y�¶£Zº� yu�¾º-uº«M
>Z^¿z¤c�¹ ¶d�-�b�§�zd°§�zÀsY�©Z��¶��¹u�yu�±yº¯�®£y�¹ ®£y

v³Y�µv��iyZºs bº�§�¶³¹uzº- {Y�Z]�|À³�Z°¿{º§�®£yZ£yY�z¿Z��
vº¿vk�ºº�t]bº�Y�¾º´¿|.¿Zk�©Zºo yu�Z¿zº-M��®£y�¾«¹

½Z·�µv��vÀ«ºc�½Yz]�©º�p¯�uZ¿u{Y�¹ ¾�yu¹{�b¬��¶]�Z³ºº�yZ¯
¹ ¾º´À¯{�\Àº� ½yxº]yº�´¯�¶]z¿Z��¹ ±Z¸ �Y�yu�µyZ¸]�b�§�

b�Y�yYuyºsz]�¾�Zs�¶kºc�{Y��yº�§��Zº¤³�²¿Yz]Z´]²¿Y�½Yz]�
dºº��M�®ºº£yº²·µvºº�ºººÀ³º-Zd³M�yº�ºº�Y�¶ºº] ½yxºº] ½Zºbºº�

7�KDU]LDQXPuuz-��£Y¹�zºgR¯�v³Yººc¾º¯�©¹vkè��¶d^«Yv¿Z]
µº^³Y�vÀ«ºc�bº¸k��¹y�²º¿Y�½YzºkY�½Yzº]��¹y�½Z·�¾d�´��

\º�Z´¯uz§�µuZ dº�Y�¹ ¾ºoYz��¶]�±Yºc�¾¯�ayº��²¿Y�zÀ��yu��
bº�À«çéÀº� ®º£y�º¯{�\ºº�³�¶º§ ¾º´Àº¶º] b^½yZ°À]�²º¿Y�

�&�FRFFRGHV�]Z¿{yYºv³Y�µv��¾�©¹vké�¶§�¾¯Z£yY�¹ ¶�kYz¯
¶dº�Yu�½yZ°Àº] ¶º] ½zdº�À]�bº¯¹Z¤¯�º�t]{Y�¶§�¶d�u�±M�

v´d�·�yYuyºszº] ¾º´À¯{z¿{�¶£Zº� yu�½zºd°§�¾º-uº«M�vº�yu
uº°³�[Ztdº³Y�¹ b�Y�®£y�¦¿�aZ�t�¯�{Y�¾¨¿�b¯¹Z¤¯�¶d^«Y

vº¿Z]½Zº·¾º-&¿¹|À³�±M�µzÀ��¹ ½v�y�½Z·yºdº§Z��¹ ¾º�Yy{�
v�Z]�¶¤�´¯�\�Z´¯�
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¾´À¯{�\À��µZÀ��¶�¤³�½yZ°À]�¾�Yy{�¹ ¾¨¿%º«ºÀ]�©zd´§

çåê

�]Z´¯µuZ d�Y�uyº¯�
Î�µuY{�¾�zº�YM ����!��m ¹ ±Z¿yZ^ºd�Y�µuY{�¾º³Z¯{�æèíæ�k ¾]Z¿{yYº¿Yvº·¶º½Z7ULFKRGHUPD�6WUHSWRP\FHV¦¿%º«ºÀ]�©zd´§�½Yz]

«Z��¹ µ|º]zs�¾º¯º¿yY{º��¾º-uz¯&�¾º^�±Yz¿Y�¾¨�|��µZÀ-�µzº.´§�²À°·u|º³Z��aÇZº¤¯�¶º�Ès�µZ�³Z¯z§�½{Yy�µZ.�³Yu��ÎÓ�ÏÍ
� �yº¿z¸�æìé�

Ï�½uº^º¸]¥ ��������¡ �¾³Yz¸c�¾ ¿zº��i ¹ u¹yZlo�uY{�æèìì�µv��Yvk�¾d�À³º-Zd³M�zgY�¾�yz]½¹y�º¿uÈ§ºÀ¬-�¹ Z¯yuº¨¿zc�½Z·
!yZº£3K\WRSKWKRUD�FDSVLFLª ¬��¾¿Yyºd�ºdÀ��½zÀ¯�¶cº]�ª¯Z��²À°·u|À��aÇZ¤¯�¶�Èsµz.´§�¾¨�|��µZÀ-�±Yz¿Y���µv¨�{º¯M

½{y¹Z�§iz§���æ�êyº¿z¸��µZ¯���æíå�
Ð�¾º¯Z�À���Y�¹��½yº]Z�À³�æèìì�] yZÀs�¾¯º¿yY{º��¾-uz¯&��Z]�¾¨¿%º«ºÀ]�µ{yZ^¯�±Z¨¯Y�¾�yz]¶!yZ£�¶¬À�¹7ULFKRGHUPH¶�Ès

±Yz¿Y�¾¨�|��µZÀ-�µz.´§�²À°·u|À��aÇZ¤¯iz§�½{y¹Z�§�µv¨�{º¯M�����æ�êyº¿z¸��µZ¯� ��æìí
Ñ�Y �¾º¯Z�À��æèìî�¾$¬¿Y�¶¤�´¯�yu�{ZÀº� zÀ º�¹|¿y�±%ººcZ��¹ bº�À³º-Zd³M�yº¬�º¨Àº¯ ¾¿Zº�Z´��µz.´§�²À°·uyZ¸#�aÇZ¤¯�¶�Ès

µZ.�³Yu��±Yz¿Y�¾¨�|��µZÀ-�±Z¸ �Y�¾d�´�æé�æì� �yº¿z¸��ëê�
Ò��¾£¹yZ��½yvÀºo����m�m ¹ ±Z¿yZ^d�Y��µuY{�¾³Z¯{��æèíæ�½Z·�¶¿Yvk�Z]�|À«Zk�½zÀ¯�¶cº]�½yZ°À]�¾¨¿%º«ºÀ]�©zd´§7ULFKRGHUPD�

±Yz¿Y�¾¨�|��µZÀ-�µz.´§�²À°·uyZ¸#�aÇZ¤¯�¶�Ès�±Z¸ �Y�¾d�´��µZ.�³Yu���æé�æìyº¿z¸��� �æíç�
Ó�µ �¾³Z�¬º����m��¾º³Zo¹yu�½zº ������ ¹ ¾]Yzc�½z ���æèìì�²À¯yuº¨¿zc�zgY�¾�yz]%yu�Y{�½yZ°À]�½Z·�!yZ£�{Y�½uYv�c�½¹y

¾´À¯{�\À��±Yz¿Y�¾¨�|��µZÀ-�µz.´§�²À°·u|À��aÇZ¤¯�¶�Ès�iz§�½{y¹Z�§�µv¨�{º¯M��æ�ê� �yº¿z¸��æëê�
Ô�dº�z^��½zÀ¸º��¾³Z�� ��[ �yZ.dº�y�¾ºdoÈ��m ¹ yº�zº �k��¾º³Zo¹y��æèìí�¶�¿y�¾¿ZÀ³ºd§¹|¿y�¾-vÀ�º��¦¿%º«ºÀ]�©zºd´§

!yZº£ Zº] v´º£yv´�#}º¬À�Z]�½zºd§Z]�¹ º¿uÈ§ºÀº¬-�¹ Z¯yuº¨¿zºc ½Zº·�¾d�´��µZ.�³Yu��±Yz¿Y�¾¨�|��µZÀ-�µz.´-�²À°·uyZ¸#
±Z¸ �Y�æé�æì� �yº¿z¸��ëê�

Õ���±Zº¿yZ Y��Y�u ¹ ±ZÀº�Z´À¯�½yZ¿z¸º��æèìî�!yZº£ ¾º¨¿%º«ºÀ]�µ{yZ^º¯0DFURSKRPLQ SKDVHROLQD!yZ£���ºc�µ|]zs�µZÀ��¶£Z��ª¯Z�
Z¯yuº¨¿zc�b�À³º-Zd³M�±Yz¿Y�¾¨�|��µZÀ-�µz.´§�²À°·u|À��aÇZ¤¯�¶�Ès�iz§�½{y¹Z�§�µv¨�{º¯M���æ�ê� �yº¿z¸��æëê�

Ö�²c¹zºº�� ���m�} �±ZÀºº°Àoy��m �µZ´ºº� bÀºº�y��½yYzºº]�����zºº� b£Yvºº�m��m ¹ ¾³Zºº�¯y���º³ZÀºº§��æèíæ�!yZºº£ zººÀgPc½Zºº·
7�YLULGH� ��7ULFKRGHUPD�KDU]LDQXPv´º- µyººsZ��½yZ°Àº] ©zºd´§�yu���±Yz¿Y�¾¨�|��µZÀ-�µz.´§�²À°·u|³Z��aÇZº¤¯�¶º�Ès

µZ�³Z¯z§�½{Yy�µZ.�³Yu��æë�çå� �yº¿z¸��èå�
ÎÍ�} �vºº¤¯�¾´Àºº�ozÀ¯�����m ¹yZ¿u|ºº¿Y�¾ºº³Zo¹y��æèìì�!yZºº£ ½¹y�º¿uÈ§ºÀºº¬-¹�Z¯yuº¨¿zººc ¾dºº�À³º-Zd³M�zººgY�¾ºº�yz]

6FOHURWLXP�UROIVLL¾´À¯{�YuZ]�¶£Z��¾-vÀ�º��ªº¯Z��½{y¹Z�§�µv¨�{º¯M��±Yz¿Y�¾¨�|��µZÀ-�µz.´§�²À°·u|À��aÇZ¤¯�¶�Ès
§iz��æ�ê� �yº¿z¸��æåî�

���$KDPDG��6��DQG�1��$KDPDG��������%LRORJLFDO�FRQWURO�RI�SLJHRQ�SHD�ZLOW�FDXVHG�E\�)XVDULXP R[\VSRUXP I�VS�XGXP
ZLWK�7ULFKRGHUPD VSS��,UDQ��-��3ODQWRO��3DWK�����������

��� $OWRPDUH�&���:�$��1RUYHOO��7��%MRUNPDQ�DQG�*�(��+DUPDQ��������6ROXELOL]DWLRQ�RI�SKRVSKDWHV�DQG�PLFURQXWULHQWV�
E\�WKH�SODQW�JURZWK�SURPRWLQJ�DQG�ELRFRQWURO�IXQJXV�7ULFKRGHUPD KDU]LDQXP 5LIDL��$SSO��(QYLURQ��0LFURELRO��
�������������

��� %DRGL�;���/�-XDQ�DQG�&�<��;XDQ��������6WXGLHV�RQ�DQWDJRQLVW�RI 7ULFKRGHUPD VSS��DJDLQVW���SDWKRJHQLF�IXQJL�DQG�
ELRORJLFDO�FRQWURO��-��RI�1DQMLQJ�$JULF��8QLY��������������

��� %HGODQ��*��������%LRORJLFDO�FRQWURO�RI�YHJHWDEOH�GLVHDVHV�E\�7ULFKRGHUPD KDU]LDQXP��*HVXQGH�3IODQ]HQ��������������
��� %KDWQDJDU�� +�� ������ ,QIOXHQFH� RI� HQYLURQPHQWDO� FRQGLWLRQ� RQ�DQWDJRQLVWLF� DFWLYLW\� RI�7ULFKRGHUPH VSS�� DJDLQVW�

)XVDULXP XGXP�,QGLDQ�-�0\FRO��3ODQW�SDWKRO�����������
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ º¬��©Z�®d�·��µyZ°�º���|À¿Z�æèíÐ

çåë

��� %RODU��-���-��/��1RUHOOL��.��:��:RQJ��&��.��+D\HV��*��(��+DUPDQ�DQG�+��6��$OGZLQFNOH��������,QFUHDVHG�UHVLVWDQFH�
WR�VFDE�RI�HQGRFKLWLQDVH�DSSOH�OLQHV��3K\WRSDWKRO�������������

��� &RFN��/��-��������&RQWURO�RI�GLVHDVHV�RI�SRWDWR��0LQLVWU\�RI�$JULFXOWXUH��)LVKHULV�DQG�)RRG�SXE���$'$6��%RRNOHW�����
���'LOODUG��+��5��������6XUYLYDO�RI�&ROOHWRWULFKXP FRFFRGHV LQ�1HZ�<RUN��3K\WRSDWKRO���������������
��� (ODG��<��DQG�.DSDW��$��������7KH�UROH�RI�7ULFKRGHUPD KDU]LDQXP SURWHDVH�LQ�WKH�ELRFRQWURO�RI�%RWU\WLV�FLQHUHD��

(XU��-��3ODQW�3DWKRO��������������
��� +DUPDQ��*��(�� DQG�&�3��.XELFHN��������7ULFKRGHUPD DQG�*OLRFDOGLXP� 9RO����(Q]\PHV��%LRORJLFDO�&RQWURO�DQG�

&RPPHUFLDO�$SSOLFDWLRQV��7D\ORU�	�)UDQFLV��/RQGRQ�
��� +RUQE\�'��������%LRORJLFDO�&RQWURO�RI�6RLO�ERUQH�3ODQW�3DWKRJHQV�&$%�,QWHUQDWLRQDO��8�.�
��� +RZHOO��&��5���/��(��+DQVRQ��5��'��6WLSDQRYLF� DQG�/��6��3XFNKDEHU�� ������ ,QGXFWLRQ�RI� WHUSHQRLG� V\QWKHVLV� LQ�FRWWRQ�

URRWV�DQG�FRQWURO�RI��5KL]RFWRQLD VRODQL E\�VHHG�WUHDWPHQW�ZLWK�7ULFKRGHUPD YLUHQV ��3K\WRSDWKRO�������������
��� .KDNLPRY�� $�.�+�� DQG� %�<�$�� $EGXOODHY�� ������7ULFKRGHUPD DJDLQVW� IXVDULRVH� RI� WRPDWR�� =DVKFKLWD� 5DVWHQLL�

�0RVNYD����������
��� .RN��*� �-��� 3��(�� -��+DJHPDQ��3�:�7��0DDV�� ,� 3RVWPD��1�� -��0��5RR]HQ� DQG� -��:��/�9XXUGH��������3URFHVVHG�

PDQXUH� DV� FDUULHU� WR� LQWURGXFH�7ULFKRGHUPD KDU]LDQXP�� 3RSXODWLRQ� G\QDPLF� DQG� ELR�FRQWURO� RQ�5KL]RFWRQLD
VRODQL��%LRFRQWURO�6FL��DQG�7HFKQRO���������������

��� .XELFHN��&�� 3�� DQG�*��(��+DUPDQ�� ������7ULFKRGHUPD DQG�*OLRFODGLXP��9RO�� ���%DVLF�%LRORJ\��7D[RQRP\�DQG�
*HQHWLFV�7D\ORU�	�)UDQFLV��/RQGRQ�

��� /RULWR�� 0��� 6�� /�� :RR�� ,�� *DUFLD� )HUQDQGH]�� *�� &ROXFFL�� *�(�� +DUPDQ�� -�� $�� 3LQWRU�7RUR�� (�� )LOLSSRQH�� 6��
0XFFLIORUD�� &�%�� /DZUHQFH�� $�� =RLQD�� 6�� 7X]XQ� DQG� )� 6FDOD� ������� *HQHV� IURP�P\FRSDUDVLWLF� IXQJL� DV� IRU�
LPSURYLQJ�SODQW�UHVLVWDQFH�WR�IXQJDO�SDWKRJHQV��3URF��1DWXU��VRXUFH�$FDG��6FL���������������

���0XNKRSDGK\D\�� $�1��� 6�0�� 6KUHVWKD� DQG� 3�.��0XNKHUMHH�� ������ %LRORJLFDO� VHHG� WUHDWPHQW� IRU� FRQWURO� RI� VRLO�
ERUQH SODQW�� SDWKRJHQV��3ODQW�3URW��%XOOHWLQ����������������

��� 1LSRWL�� '��� '��0DQ]DOL� DQG� 6��*HQQDUL�� ������$FWLYLW\� RI�7ULFKRGHUPD KDU]LDQXP 5LIDL�� RQ� WKH� JHUPLQDWLRQ� RI�
$VSHUJXV VHHG���,�VHHG�WUHDWPHQW��$FWD�+RUW���������������

��� 2NKRYDW��0���'��0�� =DIDUL��$�5��.DULPL�5RR]EDKDQL� DQG�+��5RKDQL�� ������ (YDOXDWLRQ� RI� DQWDJRQLVWLF� HIIHFW� RI�
7ULFKRGHUPD VSS��RQ�&ROOHWRWULFKXP FRFFRGHV �:DOO���+XJKHV�LVRODWHG�IURP�SRWDWR��,UDQLDQ�-��RI�3ODQW�3DWKRO��
����������������

��� 3DGPDGD\D�� %�� DQG� +�� 5�� 5HGG\�� ������ 6FUHHQLQJ� RI�7ULFKRGHUPD VSS�� DJDLQVW� )XVDULXP R[\VSRUXP I�� VS��
O\FRSHUVLFL FDXVLQJ�ZLOW�RQ�WRPDWR��,QGLDQ�-��0\FRO��3ODQW�3DWKRO��������������

��� 5DLG��5��0��DQG�6��5��3HQQ\SDFNHU��������:HHGV�DV�KRVWV�IRU�&ROOHWRWULFKXP FRFFRGHV��3ODQW�'LV��������������
��� 5LFK��$�(��������3RWDWR�'LVHDVHV��$FDGHPLF�3UHVV��1HZ�<RUN��
��� 6HXN��%��<���-��6��6LN��3��&�6HXN�DQG�.��.HHN\Q��������(IIHFWV�RI�7ULFKRGHUPD KDU]LDQXP ILOWHUDWHV�RQ�FXFXPEHU��

.RUHDQ�-��3ODQW�3DWKRO�����������������
��� 6RPDVFNKDU�<�0��7�%�$QLONXPDU� DQG�$�+�6LGGDUDPDL�������%LRFRQWURO� RI� SLJHRQSHD� �&DMDQXV FDMDQ /��0LOVS���

ZLWK��)�XGXP %XWOHU���0\VRUH�-��$JUL��6FL�������������
��� 7KLUDPDODFKDU��0�-��������3DWKRJHQLFLW\�RI�&ROOHWRWULFKXP DWUDPHQWDULXP RQ�VRPH�SRWDWR�YDULHWLHV��$P��3RWDWR�-��

������������
��� <HGLGLD��,���1��%HQKDPRX�DQG�,�&KHW��������,QGXFWLRQ�RI�GHIHQVH�UHVSRQVHV�LQ�FXFXPEHU�SODQWV��LQ�&XFXPEHU VDWLYXV

/���E\�WKH�ELRFRQWURO�DJHQW�7ULFKRGHUPD KDU]LDQXP��$SSO��(QYLURQ��0LFURELRO���������������
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