
µyZ°��®·u|³Z��µy¹u�±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��µv¨�³Yu�¶¬l¯êíaZp �ÔÏ�ÓÕ

©ºX�¯ µv´�¿º³�zd§uv¸�¯ �¾°À·Yz]Y�uº°p¯��Z�y�Z¯Y�±Zd�yZ°À]����\¬£��t]� HEUDKLPLBFDUGLRORJ\#\DKRR�FRPëí

uyYv³Zd�Y ²¿yZ�·�¾³Z¯yu�¶´¿|·�¶�¿Z¤¯Z]²À¿Z��¾«º*¬¯�±{¹�Z]�²¿yZ�·±Z¯yu�yu
y¹�{º^¯¹zc¿¾¤°��½Z·v

zd§u¾°À·Yz]Yuº°p¯�zd§u�¾�¬¯Y�¾³Zd�]�¶^À��¸¯�zd§ub�¹v*À³�½z�zd§uuY&³�¾´À�o�uYºk
v¸�¯�¾¨�|��º¬��µZ.�³Yu �¡¹z��¹ \¬£�µ¹z-�yZ¿uZd�Yb³v¿{y�¡¹z��¹ \¬£v¸�¯�¾*�|��º¬��µZ.�³Yu�� µZ.�³Yu��[Z��Y¹|�¯�b³v¿{yv¸�¯�¾*�|��º¬��

¶«Z¤¯�b�Z¿yu�r¿yZc�ÏÖ�Ð�ÕÑ �z¿x��r¿yZc�ÎÕ�Ñ�ÕÑ µvÀ*#¶¯v¤¯�¾¤°��½Z·v¿y¹�{º^¯¹zc��'97�½yZ°À] {Y�¾*¿¾£¹z���¿Z��½Z·b�Y±ºÀ¬À¯�¶³ÇZ��¶)�z ³�Z·Yy¾¯�Èd^¯�ZÀ³u�z�Yz��yu´)v�®¸¯�¶�yZ�'97¾´�¿ z�s�¶¿y�¾«º^¯M·Z½uyYu�µYz°·�¶]� Yy�zÀ¯�¹ +z¯�¶¬°k�{Y�½uZ¿{��] ¹ nÀp��±Z¯yu¶uz)v·Yºs� Z¸³M�¾-v³{�¶]�¾-y|]�(°)�±YyZ°À]��£º¯��À�� Z·�av¯�{Y� µv�³�¶d�*��Z¿�uyYv³Zd�Y�²¿yZ�·�8)+�yu¾]Ztd³Y�±Z¯uyº¯�²¿Y�½Yz]b�Y�µuº]�©Z��yu�¾«¹�Z]�zÀsY�½Z·²À¿Z��¾«º*«º¯�±{¹�Z]�²¿yZ�·�vÀ«ºc��/0:+��¹ ] ±YyZ°À]�±Z¯yu�¶«P�¯ �uyYv³Zd�Y�²¿yZ�·�¶]�b^�³�±M�½Z¿Y|¯�±v���t�¯Z] ²À¿Z��¾«º*«º¯�±{¹�Z]�²¿yZ�·�¶b�Y�µv��mz�¯�¾«º°�¯�²¿yZ�·�½Zk �v·�²À¿Z��¾«º*«º¯�±{¹�Z]�²¿yZ�·�Z]�uyYv³Zd�Y�²¿yZ�·�¾³Z¯yu�¶´¿|·�¶�¿Z¤ �̄Z¯yu�yu±'97� �¹y�¹ uYº¯Z·�z] ¾��¤¯�¶�«Z�¯�²¿Y�½¹yÎÏÒ¶]�Èd^¯�yZ°À]�µv³¹z��'97©Z��¾��¶)�Z·½ÕÐ�ÎÐÕÎ±Zd�yZ°À]�\¬£��t]�yuZ�y�Z¯Y���µv��½zd�]�v¸�¯ �v³uº]�v��Zl³Y¶´¿|·�¹ ½zd�]�½Z·{¹y�uYv�c�²À.³ZÀ¯Z]�±Z¯yu�yu�¾³Zd�yZ°À]�½Z·8)+¶´¿|·�ª¯Z�� ��½zd�]�½Z·�½v¿y¹�²¿yZ�·�|¿ºlc� �½yZd�z��aZ¯vs� �¿Z¯{M½Z·��¿Z¯{M�¹ ½zd�]�±YyZ°À]�½Yz]�©º°�¯�D377¹|À³¶´¿|·¹ z��ª¯Z��¶£z d¯�½Z·���Z]�¾¿Z�z��±Z¯yu�¶´¿|·�¹/0:+µv³¹z��{Y¹ v��iYztd�Y�Z· ½yZ¯M�yY|�Y�z³�Z]�aZ�È�Y6366¾]Z¿{yYv�� j¿Zd³�d�]�½Z·{¹y�uYv�c�²À.³ZÀ¯�±YyZ°À]�½zÒÔ�Ï�ÑÕ�Õuº]�{¹y�btc�uYv�c���ºd¯�(¿u|³�µv��©Z��Y�½Z·ÒÍÍuº]�©Z��yu�btc�\���Z]�±Z¯yu�¶´¿|·8)+ ©uZ�¯�yZ°À]�z·�½Yz]�½v¿y¹ÍÕÍ�ÖÑÏ©Z¿y�¹Z]�±Z¯yu�¶´¿|·/0:+��²¿yZ�Z�§º³Y�©uZ�¯ÍÍÍ�ÔÓÍ©Z¿y�v¯M�b�v]�� ¶lÀd³½zÀ-�½Z¿Y|¯�¶]�¶kºc�Z]�/0:+{Y�®�Y�btc�©Z��Y��·Z)��½uZ�d£Y�¶�z�µuZ d�Y�¹ zd°)��yYº���yZ°À]�zd¸]�¾�Z°dkY�¹ ½uz��uz*¬°���¾³Zd�yZ°À]�½Z· µuZ�¾¯�zc²ÀWZ��(�¿y�Z]�±YyZ°À]�yu�ª£Yvo�±Yºc�½Zk�¶]�¹ ½zd�]½v¿y¹�²¿yZ�·/0:+µuZ d�Y�z§u� vÀ¬§µ%Y¹Z·�½v¿y¹�{º^¯¹zc��²¿yZ�·��¸]�½Z·�b^£Yz¯�½Z·�¶´¿|·¾d�Yv
¶¯v¤¯{º^¯zc½Z·v¿y¹¾¤°�Z¿7KURPERVLV'HHS� 9HLQ� �'97�¾£¹z���¿Z��½yZ°À]�¦¿bÀ^¬�º^¯¹zc�Z]�¶§�b��t�¯� ¾³Zdpc� Yv³Y� ©Z°¿|-¹z�� ¹ ².«� ½Z·v¿y¹¾¯º��u�]¶½yº�©Z�� z·� ¶)u¹voÍÍÍ�ÍÍÍ�Ïyu� z ³ ¶]�Èd^¯� µvpd¯�aÇZ¿Y'97¾¯v³º��Î��ª¯Yº�uv�d¯� '97{Y�¾]� �uZ¿{� ±{¹� ¶¬°k��z�¯� �¾§zpc½Z·¹yYu ¾)Yyºs� ½yYuyZ]v��yZ.À�� �z�¯� �¾.¬¯Zo� �uZÀd�Y� ¹ ¾¤¿y|c«½yZ°À]�²¿Y��ºÀ��¶§�µv��f�Z]�¶]¹y�¿Y|�Y v�Z]�Ï�Ð¹Ñ���yYº��¾�z��{Y'97¾«º^¯M�¶¬°k�{Y� ¾¯�½º¿yz�s�v³Yºc½Z·uZl¿Y� yZ°À]�½Yz]�½uZ¿{�Zc�v´§

¶³ÇZ�� ¶§�¾¿ZkÍÍÍ�ÓÍÍ¹ ½º¿y�¾«º^¯Muyº¯ÍÍÍ�ÓÍ +z¯�uyº¯] zÀ¯¹¶¿y�¾«º^¯M�b¬�¶��º]z¯�±M�{Y�¾�t]�¶§ ¶]'97b�Y��Z¨¿z¯Y� yuv·u�¾¯�qy�Ò��z.¿u� ¶�yZ� ½yZ°À]�²¿Y�½{º^¯¹zc�v�]�±Z.³Z�³�b�Y¶)�uY�b¬��¶]�¹ yZ°À]� ¾*¿|À�� ¾¿Z³Yºc� �·Z§� \kº¯� Z�� ¾´À.´�� ¹´À¯{¶¾¯ ½yZ°À]� uº�� ½Yz]� ½Yº��u�ÏÐ��±Z¯yu� µy¹u ¾³Çº�'97z�s��¿Y|�Y�ªh¯�¾�yYº���|À³�²¿yZ�yY¹�Z]� ½|¿z³ºsuyYu�Ó¹Ô�±Z�³�Z¸´¿Y�`°·�¹b�Y�±M�µv´·u�¶§ ] ±Z¯yu� ¹ nÀp�� ©zd´§¶¦°§� ±YyZ°À]� ¢À£u� ¹ �£º v̄·Yºs�Z¸³M�¾-v³{�¶]�¾-y|]z§u�

Archive of SID

www.SID.ir



¾°À·Yz]Y�uº°p¯�zd§u�zd§u�¾�¬¯Y�¾³Zd�]�¶^À��¸¯�zd§ub�¹v*À³�½z±YyZ¨°·�¹

l¯µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�êí�±Zd�]Zcæèíê��

©Z��yuvÀ«ºc�Z]�zÀsY�½Z·/0:+�t�¯�¹½Z¿Y|¯�±v� ³ ±M� {Y� µuZ d�Y¯ µyYº°·� �uyYv³Zd�Y�²¿yZ�·� ¶]�b^�P�¶« ] ±YyZ°À]�±Z¯yuZ/0:+�²¿yZ�·�½Zk�¶]�uyYv³Zd�Ymz�¯� b�Y�µuº]¿{Yz/0:+��Èsz]8)+®À�´c�¹ ½v¿y¹ uz��z·�½Yz]�±M�{¹u�¶³Y{¹y�¹ ¢À£u�©zd´§ ¶]�{ZÀ³�D377 �uyYu/0:+½{ZÀ³�¹ µv��¢¿y|c�½v¬k�z¿{�ayº��¶]�¾·Z.�¿Z¯{M� ©zd´§� ¶]D377|À³uyYv³�±M� {Y� µuZ d�Y ©|´¯yu��ºcb�Y�Zl³Y�ª]Z£�±ZÀ�Yz�Y�Z¿�yZ°À]�uºs��Õ�Ö ¹ÎÍ��¹u±M{Y�µuZ d�Y�¾^³Zk��yYº��¶§/0:+¶§� ®¸¯½|¿z³ºs� z�s� ±M� ²¿zcb��Ô¹Õ�Z]� ¶�¿Z¤¯� yu ¾«º°�¯�²¿yZ�·�uyYv³Zd�Y�²¿yZ�·�¶�oÈ¯�ª]Z£�yº��¶]½Y b�Y�zd°§�Ó¹ÎÎ���Y ¶]�¶kºc�Z]{º´·�¶¨´¿av¯{Y�½uZ¿{ ¹Yuy±uz§/0:+¾°³�Z¯�yº�§�¶]�¹ uyx-/0:+|À³ ±Yz-½v¿y¹�uyYv³Zd�Y�²¿yZ�·�{Y�zc�z��{Y�¹ b�z.¿u�uyYu�®·� Z]�½uZ¿{��ÈdsY ¹yYu� ¹u�²¿Y�¾³Z¯yu��¹y� �º�º¯�²¿Y�µyYº°·¾³Z¯yu�uZ�d£Y�z�³�{Y¶§�µuº]�mz�¯ ¾¯� Z¿Mª£YvoZ]�¶§� uz§� wZtcY�¾�¹y�±Yºczh§Yvo� �¶´¿|·� ³Z¯yu�¶lÀd³¾Yy�uº^¸]�¹z]�yuv�Z]�¶d�Yu� yu� Yx«Z]� ¹yYu� ¹u�²¿Y��z�¯� ¶�«Z�¯�²¿Y²d�z-�z�³yu ¶´¿|·½Z·¾³Z¯yu�¹ ¾¨�|���yZ�d¯½uZ�d£Y�¶�z��z�³�{Y ±Zd�yZ°À]�yu½Z·�yYz£�¾�yz]�uyº¯�¾d«¹u�b�Y�¶d�z-�
Z·��¹y�¹ uYº¯ayº��¶]�¶�«Z�¯�²¿Yyu�¾��¤¯ÎÑÓ¶]�Èd^¯�yZ°À]�'97 ©Z��²À]�¶§½Z·ÎÐÕÎZc�ÎÐÕÐ±Zd�yZ°À]�\¬£��t]�yu� Z�y�Z¯Y���µv��½zd�]�v¸�¯Zl³Y�v³uº]v��aZ�È�Y µv³¹z�� {Y� ª¿wv�� iYztd�Y� Z·~��±M� ½Z·�¶´¿|·Z] ¶´¿|·½Z·¾¿Z�z��±Z¯yu]Z/0:+��bsZ��²¿yZ�Z�)º³Y b)z�$YHQWLV���¶�¿Z¤¯��v� º¯Y�yz]�uy¾µv�{Y�v´cyZ^�� �«Y�¶]�Èd^¯�±YyZ°À]�½zd�]�½Z·{¹y�uYv�c�²À.³ZÀ¯'97 \¬£��t]�yu[�¶´¿|·½Z·¾³Zd�yZ°À]±Z¯yuyu²¿yZ�·Z]½v¿y¹�uyYv³Zd�Y� æ�cY�yu�±Zd�yZ°À]�yu�½zd�]�{¹y�z·�¶´¿|·ºº¡Zv´#�½Z·

¾«º°�¯�¶dtc��+RWHOLQJ� ç��©uZ�¯�½yZd�z��aZ¯vs�¶´¿|·Ó�´¿|·�¶½zd�]�btc �+RWHOLQJ�� è�¶´¿|·²¿yZ�·|¿ºlcªsYu½v¿y¹ÒÍÍÍz·voY¹�Ñb�Z�� é��¿Z¯{M�¶´¿|·½Z·�377¹y�] ¶³Y{¶©º��yu���ºd¯�yº� yZ°À]�½zd�]ê��¿Z¯{M� ¶´¿|·�½Z·�¶)�©º°�¯yZ]�¦¿�ª£Yvoz·�½Yz] ¾¯�Zl³Y��t]�yu�½zd�]�yZ°À]uº��ªÀ^£�{Y(&*²Àc¹y� �\¬£��t]�yu)%6�¬§��©¹zd�½zc�¹ v¿zÀ�À¬-«� ë�¶´¿|·z��ª¯Z�� ¶£z d¯�½Z·.92��z·ÏÑb�Z���� aZ¤¿y|c,9����� i�Z]�¾¿Z�z��±Z¯yu�¶´¿|·�¶^�Zp¯/0:+ ¶´¿|·/0:+ayº��¶]�PJ�NJ�Zc�¦¿�²¿yZ�Z�)º³Y� av¯�¶]�{¹y�yu�yZ]�¹uÒ{¹y��Õ¹Ö�¶^�Zp¯�v�²°� ±MZ¯{M� ¹ ²¿yZ�yY¹� ¶]��º]z¯�½Z·� ¶´¿|·� ¶§�¿37¹ ,15¶]�¥Yzd�Y�b¬��¹y� ¹u� z·� yu�¶^�Zp¯�v�³� Y�yY|�Y�z³�Z]�aZ�È6366b�z-�yYz£�¾]Z¿{yY�uyº¯�� ¶�«Z�¯� {Y�i¹zs� yZÀ�¯�±º#¾��]{YªÀ«u�¶]�±YyZ°À] ¾�t��b¿Z�y� �aº�¹���{Y�zd°)Ò±Zd�yZ°À]�yu�{¹y�¶]� z.¿u� ¾sz]� ¹ v³uº]� µv�� ½zd�]b¬�aÈ*�¯� ¶´À¯{�½vk�½Y¾³Çº�{Y�zcÎÒ�v³uº]�½zd�]�{¹y�z¿uZ¤¯ {Y� zd°)Ò{Y� zd�À]� ¹ÎÒZc� v���xo� ¶�«Z�¯� {Y� {¹y�±Z¯yu�¶]�Z�z��¶)�¾³YyZ°À]�½zd�]�½Z·{¹y�uYv�c�²À.³ZÀ¯'97v¿M�b�v]�uº]�µv��¶dsYuz��Z¸³M��
j¿Zd³{YÎÑÓyZÀ�¯�¢^�� �µv³¹z��½Z·¡º���ÎÏÒuyº¯� µv³¹z�� b�z-�yYz£�¾]Z¿{yY�ZÀ¯�½zd�]�½Z·{¹y�uYv�c�²À.³6�'�� ÒÔ�Ï�ÑÕ�Õ½Z·{¹y� uYv�c� ��ºd¯� ¹ v¯M�b�v]� {¹y�©uZ�¯� ½v¿y¹� ²¿yZ�·�b�Z¿yuÒ�ÓZl³Y� ¹ {¹y�D377 ¶³Y{¹yÔ¶^�Zp¯�{¹y��v�z·�½Yz]�½v¿y¹� ªsYu�¾«º°�¯�²¿yZ�·� Z]� ±Z¯yu� ¶´¿|·��ºd¯� yº�� ¶]� ¶§� yZ°À]Ò�Õuº]�½zd�]� {¹y�ÍÕÍ�ÖÑÏ ¶§�v¯M�b�v]�©Z¿yµyZ°��©¹vk�yu�±M�aZÀW|k�Îµv¯M

Archive of SID

www.SID.ir



uyYv³Zd�Y�²¿yZ�·�¾³Z¯yu�¶´¿|·�¶�¿Z¤¯Z]²À¿Z��¾«º*¬¯�±{¹�Z]�²¿yZ�·±Z¯yu�yu���

l¯µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��µy¹u|³Z��®·u�µyZ°�êí�±Zd�]Zcæèíêìå

b�Y�Z]�±Z¯yu�¶´¿|·�/0:+��²¿yZ�Z�§º³Y�¶]�¶kºc� Z] {ZÀ³� ¹ ±uº]� ¾¿Z�z�²d�Yv³¹ ±Zd�yZ°À]� yu� ½zd�]� ¶]� v��²À´$°·¶³Y{¹y�©zd´§�¶]�{ZÀ³D377©uZ�¯��ÍÍÍ�ÔÓÍ v¯M�b�v]�©Z¿y�©¹vkÏ��
yZ°À]�z·�½zd�]�½Z·{¹y�²À.³ZÀ¯�¶§�¾cyº��yuÒ�Õ{¹y� ¦¿u|³��º°l¯�yu�v�Z]ÒÍÍ�t]�yu�©Z��yu�btc�\�� ±YyZ°À]�¶]�\¬£'97b�Y�¶d�Z¿��Z�dsY��

©¹vkæ�±Z¯yu�½Z·�¶´¿|·'97�]ZuyYv³Zd�Y�²¿yZ�·�8)+�½v¿y¹�ªsYuª§ �¬^¯ Zl³Y�aZ��u�Z¿�Z·{¹y�uYv�c {¹y�z·�½Y{Y�¶]��¬^¯ ¶´¿|·��º³êîêååå©Z¿y� ê�í{¹y� ìåååå©Z¿y� ½zd�]�btcèêìåå©Z¿y� ê�í{¹y� éçåå©Z¿y� ½yZd�z��aZ¯vsæëíìçå©Z¿y� z·é¶]�b�Z�av¯ê�ë{¹y� éééå©Z¿y� ²¿yZ�·���� ,9½v¿y¹�ªsYu�êëíëì©Z¿y� ìyZ]� îìæå©Z¿y� �¿Z¯{MD377çìçèå©Z¿y� yZ]�¦¿ çìçèå©Z¿y� aZ�¿Z¯{M©º°�¯æìêååå©Z¿y� ê�í{¹y� çåååå©Z¿y� ¶´¿Z�¯��td¯�¦�|�éëìêå©Z¿y� ê�í{¹y� êêåå©Z¿y� z��ª¯Z��¾�z�¯�ª¿Z�¹.92�,³z��«��îéçåíå©Z¿y� ±Z¯yu�¶¿|·�ª§��°k'97½v¿y¹�ªsYu�uyYv³Zd�Y�²¿yZ�·�Z]�
©¹vkç�¾¿Z�z��±Z¯yu�½Z·�¶´¿|·'97]²À¿Z��¾«º¨¬¯�±{¹�²¿yZ�·�Z�/0:+�ìëåååå �ª§��°k ìëååå��æå çu yZ]�av¯�¶]�{¹y�yê{¹y� ,³z�ÓÍº³Y�z-�¾¬À¯�²¿yZ�Z�)

fp]¶lÀd³�¹½zÀ-yZ°À]�±Z¯yu�¶´¿|·±YyZ#u{º^¯¹zc�½v¿y¹�¾¤°���'97� yub�ÇZ]�yZÀ�]�±Zd�yZ°À]�ÎÏ��Yx«½uZ�d£Y�z�³�{Y©º� zd°)�¶´¿|·�Z]�av¯¹nkyY�zd¸]�¾³Z¯yu�¶lÀd³b�Y� ²À¿Z��¾«º*«º¯�±{¹�Z]�²¿yZ�·�/0:+��²¿yZ�·�¶]�b^�³� �8)+�b¿|¯�²¿Y�Z·yuyYu�Y� æ�{Y�½Z·v¯ZÀ�ª]Z£�À�¾´À]�3UHGLFWDELOLW\�]½zd�À b�Y�yYuyºsz]�ÎÐ�� ç�¹ ¾³Çº�� ±Mz°�� ¶°À³z�s{¹z]½|¿z³ºs©Z^³v] ®·Yz�b�Y�²À¿Z��¦Àcº^¯¹zc�¾d³M�zgY�±uz§�ÎÐ�ÎÑ¹ÎÒ�� è±z�s¾´�ºdÀ�º^¯¹zc½Z·��´§Y¹�b¬��¶]¾´°¿YyZÀ�] b�Y�zd°)�ÎÐ�ÎÑ¹ÎÒ�� é±�z�¯�yu�{¹z�ºXd�Y�/0:+zd°§{Y8)+uºkº]� v¿M�¾¯�Õ¹Ö�� ê±/0:+yºdÀ³º¯� ¶]� {ZÀ³�D377uyYv³��Ñ�Õ�Ö�ÎÑ¹ ÎÒ�� ë±/0:+¶]{ZÀ³c{¹u�®À�´}Z�Yz]�D377uyYv³��Õ¹Ö�� ½uZ¿{�aZ¤À¤pcuyº¯�yuyZ)M¾¿/0:+±Z¯yu�yu'97

¹ ±Zd�yZ°À]�yu�®·ayº��¶]�®·�¾WZ�z�µv��Zl³Y�ÎÍ� ÎÒ¹ÎÓ�¹²¿Y� {Y�¦¿� z·� j¿Zd³Z¸³M¾¯� ±Z�³�¶§� v·u ¾¿YyZ)/0:+½v¿y¹�²¿yZ�·� {Y��À]b�Y¹¢¿y|c� /0:+{Z�M� ©|´¯� yu� ¶§�½v¬kz¿{�µv�¶¯YuY� Z¿YvÀ� µuz§�¿Y|�Y� Z]z�s¾«º^¯M� º^¯¹zc� Z¿�½|¿z³ºs�µYz°·� b�Y�µuº^³�Õ�Ö¹ÎÒ�sz]��µ¹È��¶]�uyYv³Zd�Y�²¿yZ�·��È{¹u�®À�´c�uyYº¯�\¬�Y�yu�¶)�½v¿y¹�ªsYuZ] µuz§� YvÀ�µuº^³� µYz°·� ¾«º^¯Mº^¯¹zc� Z¿� ½|¿z³ºs� z�s� �¿Y|�Yb�Y�Õ�Ö¹ÎÒ�ªsYu�uyYv³Zd�Y�²¿yZ�·��Èsz]��µ¹È��¶]{¹u�®À�´c� uyYº¯�\¬�Yyu� ¶§�½v¿y¹\�Z´¯�¾³Z¯yu±M ±ºsyu²¿Y� �b�Y� ª*�¯yZ§�yuuyº¯/0:+M±Z�zc b�Y�ÎÔ��²À´$°·°dkY�bÀ«Z��ººµ¹z-yu�¾¨¿|À��¹ ¾�Z /0:+¾³Zd�yZ°À]�iyZs�ayº��¶]�b�Y�µuº]zd¸]�ÎÓ�� �«Z�¯�yuºº] ±YyZ°À]�±Z¯yu�¶´¿|·�Z¯�¶Z/0:+¶]�ª]Z£yº� ¶�oÈ¯zd°§� ½Y{Y8)+½v¿y¹� ªsYu�b�Y�µuº]�²¿Y ¾«Zoyub�Y¶�«Z�¯�²¿Y�¶§�¾d«¹u�±Zd�yZ°À]�yu��¡ZcY½Z· aZ³Z*¯Y�ª£Yvo� Z]�¶dtcv´#�µv��Zl³Y¹¾¸¿v]�¶)�b�

Archive of SID

www.SID.ir



¾°À·Yz]Y�uº°p¯�zd§u�zd§u�¾�¬¯Y�¾³Zd�]�¶^À��¸¯�zd§ub�¹v*À³�½z±YyZ¨°·�¹

l¯µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��|³Z��µy¹u®·u�µyZ°�êí�±Zd�]Zcæèíê��

¡ZcY� yu� ½zd�]±Zd�yZ°À]� Z¿� ¹ ¾�º�s� ½Z·½Z· ¶´¿|·�¾d«¹uzÀ�uyYu�zd�À]�\cYz¯�¶]�½Y�²À´$°·��z�¯ /0:+¶³Y{¹y�{¹u�zh§Yvo�Z]��Ï{¹y�yu�yZ]�av¯�¶]�¹ Òv��¶d�z-�z�³�yu�{¹y�µ�¾«Zo�yu¶§yuaZ�«Z�¯�¾sz] Yu�±Z�³µuµv�¶)��z�¯�/0:+aZ��u�¶]¹u�Z¿�(¿ {¹y�yu�yZ]¾³Z¯yu�¶lÀd³�z�³�{Ya¹Z c¾³Yv´#uyYv³�Î�� z.¿u��z��{Y±º#ÑÒ�±YyZ°À]¶]�Èd^¯�'97�t]�yu�� µuº]�½zd�]�\¬£z·�½zd�]�²À.³ZÀ¯�¹ v³Y ³zÒ�Õy{¹�Z]� yZÀ�¯��Yzp³YÒ�Ï�Z]��b�Y{Y�µuZ d�Y/0:+½v¬kz¿{�

¶§] ½{ZÀ³�±Zd�yZ°À]�yu�½zd�]�¶®·uyYv³�¾¯�uYv�c�±Yºc btc� {Y� ½uZ¿{] Yy� \¬£� �t]� ½Z·¶z.¿u� ±YyZ°À] YuYu��Z�ds��º°l¯� yu� �v�� z)w� ¶)� yº�³Z°·u¹vo ÒÍÍ¶]� \¬£� �t]� yu� ©Z�� yu� btc� \��'97 µuz§� YvÀ���Z�dsYayº�� yu� ¶§�b�Y|¿ºlc/0:+ ¾¯Yy�yYv¤¯�²¿Y�±YºcuYu��·Z)Zc�d£Y�z�³�{Y�±¹z¤¯�½uZ� v�Z]�¶�z��¶]�¶]�¶kºc� Z]�²¿Yz]Z´]Z°c½Z¿Y|¯�/0:+ ¾¯½Zl]�²À¿Z��(�¿y�Z]�±YyZ°À]�yu�ª£Yvo�±Yºc8)+¹ ½zd�]�Z¸³M�±uz§{Y/0:+uz)�µuZ d�Y�
�]Z´¯���+LUVK�-� :DUNHQWLQ�7(��HW�DO��+HSDULQ�DQG�/RZ�±0ROHFXODU� ZHLJK� +HSDULQ�� +DQLVPV� RI� $FWLRQ��3KDUPDFRNLQHWLFV�� 'RVLQJ�� 0RQLWRULQJ�� (IILFDF\�DQG�6DIHW\��&KHVW������������6XSSO������6�± ��6���� 2JHU� (�� /DFXW� .�6FDUDELQ� 3<�� 'HHS� 9HLQ�7KURPERVLV��(SLGHPLRORJ\��$FTXLUHG�5LVN�)DFWRUV��$P�&DUGLRO�$QJHLRO��SDULV�������������������������� %XOJHU� &0�� HW� DO�� (SLGHLRORJ\� RI� 'HHS� 9HLQ�7KURPERVLV�7HFK� YDVF� +HUY� 5DGLR�� ������ �������������� �� +LUVK� -�� +HSDULQ�� 1� (QJO� -� 0HG� ������ ������������������ +LUVK� -�� +RDN� -�� 0DQDJHPHQW� RI� 'HHS� YHLQ�7KURPERVLV� DQG� 3XOPRQDU\� (PEROLVP�� $�6WDWHPHQW� IRU� +HDOWK� &DUH� 3URIHVVLRQDOV� &RXQFLO�RQ� WKURPERVLV� $PHULFDQ� +HDUW� $VVRFLDWLRQ�&ULFXODWLRQ������������������������������ 6FKDIHU� $� �� /HYLQH� *�� +HPRVWDVLV�� WKURPERVLV��)LEULQRO\VLV� DQG� &DUGLR� 9DVFXODU� 'LVHDVH�� ,Q��%UDXQZDOG� (�� ]LSHV� '�� /LEE\� S�� +HDUW� 'LVHDVH� $�7H[W� ERRN� RI� &DUGLR� 9DVFXODU� 0HGLFLQH�� �WK�(GLWLRQ��1HZ\RUN��:�%�6DXQGHUV�&RPSDQ\�� �������������������� 3D\HO� 3DWHO�� 5XELQD� 6XQGHUML�� (QR[DSDULQ� IRU�$FXWH�&RURQDU\� �6\QGURPHV��'UXJ�	�7KHUDSHXWLFV�1HZVOHWWHU��������5LGEHUJ� (-�� :HVWIDOO� -0�� 1LFKRODV�� /RZ�0ROHFXODU� � :HLJKW� +HSDULQ� LQ� SUHYHQWLQJ� DQG�WUHDWLQJ�'97���$PHULFDQ�$FRGHP\�RI�)DPLO\�3K\VLFLDQV��������� *XLGHOLQHV� RQ� 'LDJQRVLV� DQG� 0DQDJHPHQW� RI�$FXWH�3XOPRQDU\�(PEROLVP��(XU�+HDUW� -����������������������± �����

����/HYLQ�0�*HQW�0��+LUVK�-��$QGHUVRQ�'��/HFNHUH�-�:HLW]� -�� HW� DO� $� &RPSDULVRQ� RI� /RZ�0ROHFXODU�:HLJKW� +HSDULQ� $GPLQLVWHUHG� 3ULPDULO\� DW� +RPH�ZLWK� 8QIUDFWLRQDWHG� +HSDULQ� $GPLQLVWHUHG� � LQ� WKH�+RVSLWDO� IRU�3UR[LPDO�'HHS� � 9HLQ�7KURPERVLV��1�(QJO�-�PHG������������������������3UDQGRQL�3�� HW� DO��&RPSDULVRQ�RI�VXEFXWDQHRXV�/RZ� 0ROHFXODU� :HLJKW�+HSDULQ�ZLWK� ,QWUDYHQRXV�6WDQGDUG� +HSDULQ� LQ� SUR[LPDO� 'HHS� 9HLQ��7KURPERVLV��/DQFHW������������������������ &DUWHU� &-�� 7KH� 1DWXUDO� +LVWRU\� DQG��(SLGHPLRORJ\� RI� 9HQRXV� 7KURPERVLV�� 3URJ�&DUGLRYDVF�'LV���������������������:DUNHQWLQ�7(��/HYLQ�01��+LUVK�-��+RUVHZRRG�3�� 5DEHUWV� 56�� *HQW� 0�� HW� DO�� +HSDULQ� ,QGXFHG�7KURPERF\WRSHQLD� LQ� 3DWLHQWV� 7UHDWHG� ZLWK� /RZ�0ROHFXODU� :HLJKW� +HSDULQ�� (� (QJO� -� PHG� �������������������������+DULVK� -� HW� DO��/RZ�0ROHFXODU�ZHLJKW�+HSDULQ��%ORRG����� ��������������:ZLW]�-��/RZ��0ROHFXODU��:HLJKW�+HSDULQV��1�(QJO��-�0HG�����������������± �������� .RRSPDQ� 00�3UHDQGRQL� 3�� 3LRYHOOD� )��2FNHIRUG� 3$��%UDQGLHV�'3�� YDQ�GHU�0HHU� -�� HW� DO��7UHDWPHQW��RI�9HQRXV�7KURPERVLV�ZLWK�,QWUDYHQRXV�8QIUDFWLRQDWHG� +HSDULQ� $GPLQLVWHUHG� LQ� +RVSLWDO�DV� &RPSDUHG� ZLWK� 6XEFXWDQHRXV� ORZ� 0ROHFXODU�:HLJKW�+HSDULQ�$GPLQLVWHUHG�DW�+RPH��1�� (QJO���-��0HG����������������������*ULQHV�&/��.HUHLDNHV�'��(QR[DSDULQ$QWLWKURPERWLF� 7KHUDS\� LQ� WKH� &DWKHWHUL]DWLRQ��/DERUDWRU\�� (XURSLDQ�+HDUW� � -RXUQDO� � 6XSSOHPHQWV�����������6XSSOHPHQW�)���)���)���

Archive of SID

www.SID.ir



uyYv³Zd�Y�²¿yZ�·�¾³Z¯yu�¶´¿|·�¶�¿Z¤¯Z]²À¿Z��¾«º*¬¯�±{¹�Z]�²¿yZ�·±Z¯yu�yu���

l¯µv¨�³Yu�¶¬±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��µy¹u|³Z��®·u�µyZ°�êí�±Zd�]Zcæèíêìç

&RPSDUH�WKH�&RVW� HIIHFWLYHQHVV�RI�6WDQGDUG�+HSDULQ�DQG�/RZ�
0ROHFXODU�:HLJKW�+HSDULQ�LQ�7UHDWPHQW�RI�'HHS�9HLQ�

7KURPERVLV�
(EUDKLPL�0��0'���%RVWDQL�7��0'���1LNGRXVW�0��0'���+RVVHLQL� 1H]KDG�-�6W�$EVWUDFW,QWURGXFWLRQ� 'HHS� 9HLQ� WKURPERVLV� �'97�� LV� RQH� RI� WKH� PRVW� FRPPRQ� YDVFXODU� GLVHDVHV�� ZKLFK� DIIHFWV�PLOOLRQV�RI�SHRSOH�DURXQG�WKH�ZRUOG�DQQXDOO\��7KH�LPSRUWDQW�FRPSOLFDWLRQ�RI�'97��SXOPRQDU\�HPEROL��FDQ�FDXVH�YDULRXV�GDQJHUV�DV�ZHOO�DV�PRUWDOLW\��7KHUHIRUH�FRUUHFW�DQG�RQ�WLPH�WUHDWPHQW�KHOSV�SDWLHQW¶V� OLIH�JUHDWO\��)URP�WLPH�DJR��VWDQGDUG�RU�XQIUDFWLRQDWHG�KHSDULQ��8)+��KDV�EHHQ�WKH�FKRVHQ�WUHDWPHQW��EXW�LQ�UHFHQW�\HDUV�ZLWK�WKH�SURGXFWLRQ�RI�ORZ�PROHFXODU�ZHLJKW�KHSDULQ��/0:+��DQG�LWV�VSHFLILF�DGYDQWDJHV DV�FRPSDUHG�WR�8)+��WUHDWLQJ�SDWLHQWV�ZLWK�/0:+�LQVWHDG�RI�8)+�KDV�EHHQ�SUHVHQWHG�2EMHFWLYH� 7KLV�VWXG\�DLPV�WR�FRPSDUH�WKH�FRVW�RI�/0:+�DQG�8)+�LQ�WUHDWPHQW�RI�'97��0DWHULDOV�DQG�0HWKRGV� 7KLV�FURVV� VHFWLRQDO�VWXG\�ZDV�FRQGXFWHG�RQ���� '97�KRVSLWDOL]HG�SDWLHQWV�ZLWK�'97�DGPLWWHG�WR�FDUGLDF�ZDUG�RI�,PDP�5H]D�+RVSLWDO�LQ�0DVKKDG�EHWZHHQ������WR�������0HDQ�KRVSLWDOL]DWLRQ�GD\V�DQG�KRVSLWDO�FRVWV��QXUVLQJ�FDUH��YHQRXV�KHSDULQ�SUHVFULSWLRQ��URXWLQH�WHVWV�DQG�377�WHVW�DQG�DOVR�RWKHU�FRVWV�VXFK�DV�VHUXP�WKHUDS\�DQG�«�ZHUH�H[WUDFWHG�IURP�SDWLHQWV¶�PHGLFDO�ILOHV�DORQJ�ZLWK�/0:+��'DWD�ZDV�DQDO\]HG�ZLWK�6366�VRIWZDUH�5HVXOWV� 0HDQ� KRVSLWDO� VWD\�ZDV� ���������� GD\V�� 7KH� DYHUDJH� RFFXSLHG� EHG�ZDV� QHDUO\� ���� QLJKWV� DQQXDOO\��7UHDWPHQW� FRVW� ZLWK� LQWUDYHQRXV� 8)+� DQG� /0:+� IRU� HDFK� SDWLHQW� ZDV� ������� 5LDOV� DQG� ������� 5LDOV�UHVSHFWLYHO\�&RQFOXVLRQ� ,Q�DWWHQWLRQ�WR�DGYDQWDJHV�RI�/0:+�LQFOXGLQJ�HFRQRPLF�EHQHILWV��GHFUHDVHG�EHG�RFFXSDWLRQ��EHWWHU�SHUVRQDO�DQG�VRFLDO�IXQFWLRQ�RI�SDWLHQW��GHFUHDVHG�FRPSOLFDWLRQ�DQG�VLPSOH�XVH��/0:+�FDQ�EH�XVHG�LQ�ORZ�ULVN�SDWLHQWV�LQVWHDG�RI�KRVSLWDOL]LQJ�DQG�WUHDWLQJ�ZLWK�LQWUDYHQRXV�KHSDULQ�
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