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ªp¯� ¹ È³º¿&«�½{Z�Yvk��]Z´¯�]Z´¯�²¿Y� yYz¤d�Y�½Z· ¾¯� ±Z�³bÀ³º¿� {Y� ¶§� v´·uyu� �£Y¹�¾¨�|�³Yv³u�½Z· ¾¨�|�³Yv³u� µv¨�³YuÑ²]� {Y� �¶¿º��½yZ¯¹ Z· µZ.d�u¦´s�½Z·½Z·yºcZ]º¨³Y�¹ ­Z¯Y�±Zd�yZ°À]� µv´´§­Yv§� z·�½{Yy� ±Zd�yZ°À]� ±YuY{º³Ï¶À¤]� {Y� ¹ ¶¿º��Yvk� È³º¿&«� ¶¿º�� ¦¿� ­Yv§� z·� �]Z´¯µv¿uz-b�Y�µyZ°�� ©¹vk�Ï��¾WZ�Z´� j¿Zd³ ¶³º-{Y µuZ d�Y Z]� ¶§ È³º¿&«� ½Z·½Z·��¿Z¯{M ]Àº¾´¬§�~´�yºWº¬�� uZl¿Y� ¹ �¬dt¯� ¾WZÀ°À�yu� Z· yº³�ay¹Zl¯89v³uYu�±Z�³��b�z-�­Zl³Y�ª§�{Y�¶§� µv�� Yvk� ½Z·È³º¿&«�¿Z¯{M� uyº¯� �]Z´¯� {Y� Öbpc� ¶À¤]� ¹ µuº]� ÈÀ�º¯º´�� ¶³º-� ¶]� ¢¬�d¯� ¶¿º��±Yº´�/HJLRQHOOD��6SS���©¹vkÐ��v³v¿uz-��yY|-�
µyZ°��©¹vkÏ�È³º¿&«�½{Z��Yvk��]Z´¯�¹ ½zÀ-�¶³º°³�|§Yz¯uYv�c¶«¹|¿Y ½zÀ-�¶³º°³�½Z·�ªp¯ ½{�Z��Yvk��^´¯

Ï¿º��¶ ­Z¯Y�±Zd�yZ°À]�µZ.�¿Z¯{M Z·�½yZ¯�²]Ñ¶¿º�� ¾¨�|�³Yv³u�µv¨�³Yu bÀ³º¿¾¨�|�³Yv³uÏ¶¿º�� ±Zd�yZ°À]�±YuY{º³��t]½{Yy ±YuY{º³�yºcZ]º¨³YÎ¶¿º�� µv¨�³Yu�½%º«º³º°¿Y�µ¹z-¾¨�|� ¾§Yyºs�[M��^´¯Î¶¿º�� µZ.�³Yu�~¿¹z���¬� ¾§Yyºs�[M��^´¯Î¶¿º�� µ¹z-[¹z¨À¯¾�Z´�uµv¨�³Y¨�|� ½ z�¤¯�[M��^´¯
Î¶¿º�� ¾WZky�vÀ¸��µZ.]Yºs ­Z°o��¹uÏ¶¿º�� ­Z¯Y�±Zd�yZ°À] µZ.d�u½Z·¦´s µv´´§�°kÎÑ ¶¿º�

µyZ°��©¹vkÐ�¾¿Z�Z´��j¿Zd³¶³º-È³º¿&«�½Z·µv�Yvk�¾]M��]Z´¯{Y�yuv ¶«¹|¿Y�uYv�c ¶«¹|¿Y��º³Ð�ÓÑ Ô�ÐÒ ÖÒ /HJLRQHOOD�SQHXPRSKLOD
/HJLRQHOOD��VSSÎÍÍ ÎÑ �°k

]¶lÀd³�¹ fp½zÀ-yz¨¯� �yY|-¶³º-� ½{Z�YvkZ·�¹z-¹z�� ¹½Z·¾³Z¯yu�¦°§�aY|À¸lc�¹ �¬dt¯�¾]M��]Z´¯�{Y�È³º¿&«�Õ�Ö�ÎÍ¹ÏÐ�È³º¿&«�½Z·�¾¯vÀ�Y��ºÀ��|À³�¹¾W� ÏÑ�©Z�� yu¾¯� ±Z�³� �zÀsY� ½Z·¾¬�� ¶§� v´·u®�y �¹y�©Z°�Y½yZ°À]�{º´·��µuº«M��]Z´¯�½¹y�©zd´§�½Z· z³º¿&«�/HJLRQQDLUHVC� GLVHDVH��ª¯Z��¦¿� ±Yº´�� ¶] +z¯¾¯�mz�¯�±Z�³Y�¾d¯È�� µv´´§v¿v¸c�¹ zÀ¯¹v�Z]� ¶³º-�¶#�z-Y¾�Àp¯�¾]M��]Z´¯�{Y�Yy�È³º¿&«��¬dt¯�½Z· {Y�|À³�¹{º¬³º¿&«�­yv´��¶]�Èd^¯�±YyZ°À]��¦À³º¯º´��­z� ¦À³º¯º´�zÀ�� ¹�µuº°³� Yvk�ºÀ�� ²¿zd�À]� ¾«¹� �v³Y�¹z-� ¹z�� ¶]� Yy� ®�À³Z-yY� ½{Z�Yvk� ¹ ½yZ°À]Î ÈÀ�º¯º´��È³º¿&«¾¯�b^�³��v´·u�ÎÏ�ÏÒ¹ÏÓ�� ¾�yz]�²¿Y�yuÏÎÍ{Y� µv��½y¹M��°k�¶³º°³�Ô�^´¯� yu� ¾³Z¯yu�¦°§�aY|À¸lc� ¹ ¾]M¶�� ¹ z¸�� n��yº�o� z�³� {Y� {Yº·Y� µZ.�³Yu� ¶]� ¶d�]Y¹� ±Zd�yZ°À]�¿Z¯{M� �z³º¿&«�½yZ°À]�ª¯Yº��v�|À³�¢À¤pc�²¿Y�yu ÎÍÍ�º°l¯� {Y� ¶³º°³�ÏÎÍ¶]��¿Z¯{M� uyº¯� ¶³º°³� �Àp¯b�Z¿��Z�dsY�¾³Zd�yZ°À]�½Z·�zÀ��½Z·��Àp¯�½¹y�z]�Z·�¶³º°³�b�§�{Y�ª�Zo�j¿Zd³Ztd³Y�½Z·��Àp¯� ¹ ¾]Ztd³YÈ³º¿&«�¾]Yvk� ¶]�¾¸d´¯� � ½{Z�ÎÑzd�À]�¾�yz]�Z]�¶§� �v¿uz-�È³º¿&«�¶¿º��Ö Z¸³M� ¶¿º��Ð�ÓÑv�yu��±Yº´��bpc/HJLRQHOOD� � SQHXPRSKLOD¹Ò¶¿º���Ô�ÐÒv�yu��±Yº´��¶] /HJLRQHOOD� � 6SS�v³v¿uz-��yY|-�v´³Z¯� ¾¬¯Yº�®�À³Z-yY¹z¨À¯yº�o� �[º�y� uZl¿Y� �[M� uº§y½Z· º§\À¯Myº�¹�¹ ©Z�´¯½Z·] ¹ [M�yu�uY{M¶¶kyu�µ&¿¹ v�y� \�Z´¯ ayYzo�ÑÍ�ÐÍ¶kyuuYz.Àd³Z��� ²¿zd°¸¯zgº¯�ª¯Yº�¹ µuº]�Z·È³º¿&« zÀh¨c�¹ v�y�yu¾]M��]Z´¯�{Y�yº]|¯�½zd§Z]�½{Z�Yvk�¶]�zl´¯�¶lÀd³�yuv´�Z]� µv��ÏÍ¹ÏÎ���¢À¤pc� ²¿Yyu]²¿zd�À
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À³º¿� ¶]� �º]z¯� �¾-uº«MuyYº¯b¾¨�|�³Yv³u� ½Z· v³uº]�©¹vkÎ��]¶{Y�¶¨¿yº�ÏÎµv��\�³�bÀ³º¿� �¾¨�|�³Yv³u� µv¨�³Yu� yuÑbÀ³º¿��ÎÖ��z�³� {Y v³uº]�b^h¯� Z·È³º¿&«±Z�³�¶§²¿Y� uZ¿{�¾-uº«M� µv´·u ¾¯��]Z´¯v�Z]�

¾¯� Yy�¾¸]Z�¯�j¿Zd³±Yz.¿u�aZ¤À¤pc�¾�yz]� yu� ±Yºc uº°³� µv·Z�¯�=DQHWLLyu��³YyZ¨°·�¹¾�yz]�¦¿�� ÏÕ�z]½¹yÎÍÎ{Y�µv��b�Yuz]�[M�¶³º°³�ÏÐbÀ³º¿�
�\�Z´¯�b�§�½Z·��Àp¯�¶]�Z¸³M�nÀ¤¬c�¹ ¾¨�|�³Yv³u½{Z�� Yvk�¶]�¢�º¯ÏÏ�¬dt¯�¶¿º���Õ�ÏÎ��È³º¿&« ÈÀ�º¯º´���¹z-¹z�½Z·Î¹Ð�|À³� ¹/HJ�� ER]HPDQLL¹/HJ�� GXPRIILLv³v¿uz-��[M�bÀ À§ ¯ ¾£Z]� |À³¹� ½u¹y¹¾³Çº�� av¯� ¶]� [M� ±v³Z bÀ³º¿yuZ·�uZ¿{�av¯�¶]�Z¸³M�{Y�µuZ d�Y�­v��b¬��¶]�� bÀ³º¿� uZ¿{� ¾-uº«M� ª¿Çu� {Y� v´³Yºc� ¾¯½Z· v´�Z]�¢À¤pc�uyº¯�¾¨�|�³Yv³u�Ö�� {YÎÑ¾·Z.�¿Z¯{M�½yZ¯�²]�ÐÔuyº¯�uYz.Àd³Z��¶kyu� �¾�yz]Ï¶¿º���Ð�ÎÑ���v¿uz-�Yvk�ÈÀ�º¯º´��È³º¿&« z·�¶§±Zd�yZ°À]�½Z·�½yZ¯�²]�¶]��º]z¯�±M�¶¿º��¹uv³uº]� ­Z¯Y�È^£ù±Yz¸c� yu� ½z.¿u� ¢À¤pc� |À³�ÎÕ�� ­º��¦¿�>Z^¿z¤c�¶§�uYu�±Z�³�Ð�ÐÒ��½Z·�½yZ¯�²]�{Y �¿Z¯{M� uyº¯�¾·Z.�¿Z¯{M�Ó{Y� uyº¯�ÎÔ²]�½yZ¯�� v³uº]� È³º¿&«� ¶]� µuº«M�]¶ªÀ«u{Yyz¨¯� µuZ d�Y ²]½yZ¯Yyu��¬dt¯�½Z·µZ.�¿Z¯{M�zh§½Z·�Àt�c¾^� µuº«M� ±Z¨¯Y� ¶]� ¶kºc� Z]� ¹©Z¤d³Y� ¦�¿y� �Z¸³M� ±uº]¢¿z�� {Y� b�Y� ²¨°¯� ¾·Z.�¿Z¯{M� ª´�z�� ¾-uº«Mv´§�YvÀ���¿Y|�Y��µv��uZl¿Y�½Z·�ª�¹zWM�z.³ZÀ]��±YuY{º³�½Z·yºcZ]º¨³Y�½¹y�z]��¬dt¯�aZ¤À¤pcZ·yºcZ]º¨³Y�ªÀ^£�²¿Y�{Y�Z·È³º¿&«�½{Z�Yvk�¹ ¾-uº«M¾¯] �v´�Z]¶½yº�{Y�ÈÀ�º¯º´��È³º¿&«�½uyYº¯�yu�¶§ ¾´À�b]º�y� uZl¿Y� ½Z·Ò{Y� yºcZ]º¨³Y�ÔyºcZ]º¨³Y�v¿uz-�Yvk�±Zd�yZ°À]�¦¿�±YuY{º³��t]�yu�uºkº¯�Õ�� {Y�|À³�¾�yz]�²¿Y�yuÏÒyu�uºkº¯�±YuY{º³�yºcZ]º¨³Y� ½{Yy� ±Zd�yZ°À]�Ïuyº¯��Õ��È³º¿&«� uºk¹� z�³� {Y

³uº]�b^h¯¾³YuY{º³�±uº]��z�¯�yu�µv´·u�±Z�³�¶§� �v] ¶§�b�Y¶ª¯Z§�|À³�Z¸³M�±v]�¾´°¿Y�®d�À��©º°�¯�yº�b�Y� µv�³�¦À³º¯º´�� ­z�� ¶§� b�Y� ¾«Zo� yu� ²¿Y±YuY{º³�{Y�ÈÀ�º¯º´�È³º¿&«�½{Z��Yvk�¹ z³º¿&«�½yZ°À]b�Y�µv���yY|-�|À³�Õ¹ÏÖ�� ¾¬��y�¹ ¾]M��]Z´¯yu�Z·�È³º¿&«�µuzd�-�yZ�d³Y�®uºk¹�½zd§Z]� ²¿Y� ±v�Yvk� Z]� ¶�]Yy� yu� ¾cZ�yY|-{Y� Z· ¶$�ºo{Y� ¾¿È³º¿&«� "À·� ¾�yz]� ²¿Y� yu� �¾]M� ½Z·Yvk� ²¿uZÀ¯¹� Z·� ¥yZ�� yu� �£Y¹� ¾]M� ½Z·� ¶$�ºov¿uz.³�¶³º°³� yu� ©Z¨�Y� ¶]��º]z¯�b�Y�²¨°¯� ¶§v´�Z]��]Z´¯�²¿Y�{Y�½zÀ-�¶³º-�²À´$°·�z�Zo�¢À¤pcyu[M� �]Z´¯� {Y�È³º¿&«�½Z·yu� ¹ ¾³Zd�yZ°À]�¾³vÀ¯Z�M� z¸�� n���Ó���iz]� {Y®d�À�¹Z·¦´s� ½Z·µv´´§ ¾³Zd�yZ°À]�Ò���¹u�¹ ­z-�[M�½Z·zÀ��{Y¹­Z°o�½Z· �Ö�Ï���¶§� v³v¿uz-� Yvk ±Z�³µv´·u¾-uº«M²¿Y�]Z´¯¶]ª¯Yº�­yv´�{º¬³º¿&« ¾¯v�Z]�¹ ¾�Àp¯� ¾]M� �]Z´¯� ¶§� uYu� ±Z�³� ¾�yz]� ²¿Y� `lÀd³[M� ±{Zt¯¦°§ aY|À¸lc�²À´#� ®·� ¹ ¾³vÀ¯Z�M�±Zd�yZ°À]� yu� µuZ d�Y� uyº¯� ¾³Z¯yu¾¯� Z¯� ½Z·v´³Yºcb�Y�²¨°¯�¹ v´�Z]� Z·È³º¿&«� yº�o�½Yz]�¾·Z.·Z´�ª�¹zWM�¢¿z��{Y½zd§Z]�²¿Y�yZ�d³Y�\kº¯�¾]M�½Z·Z· �]Z´¯�²¿Y�Z]�}Z°cyu�¶§�v³uz-�½uYz�Y�¾-uº«M�¹�ÐÍ¹ ÐÎ�¾¯� yYz£v³zÀ-�¯ ²¿Y� yuuYz�Y�±ZÀ¶]�Èd^¯�¤³� ¾´°¿Y�®d�À��²�¯� uYz�Y�¹ ±YuY{º³�] Z¿�¹½Z·�½yZ°À

Archive of SID

www.SID.ir



« ½yZ°À]�ª¯Yº��¾�yz]z³º¿&���

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��®·u|À��©Z��µyZ°�ÒÎ�|À¿Z�ÎÐÕÐOÎÑÑ

{¶´À¯¾¯�z³º¿&«�½yZ°À]� ¶]� zd�À]�½Èd]Y��z�¯� yu�½Yv´�Z]�ÎÏ��
�]Z´¯���:DVKLQJWRQ� &�:LQQ� -5�/HJLRQHOOD�,Q�� %DURQ� 6��0HGLFDO� 0LFURELRORJ\�� /RQGRQ�� &KXUFKLOO�/LYLQJVWRQH�����������±��������0F'DGH� -(��6KHSDUG�&&��)UDVHU�':��7VDL�75��5HGXV� 0$�� 'RZGOH� :� 5�� /HJLRQQDLUHV¶� 'LVHDVH�,VRODWLRQ�RI� D�%DFWHULXP�DQG�'HPRQVWUDWLRQ�RI� � LWV�5ROH� LQ�2WKHU� 5HVSLUDWRU\�'LVHDVH��1� (QJO� -�0HG�����������������± ��������� %URRN� *)�� %XWHO� -� 6�� 0RUVH� 6$�� 0HGLFDO��0LFURELRORJ\�� ��VW� HG�� 1HZ� <RUN�� $SSHOWRQ� DQG�/DQJH������������������� %URZQ� &0�� 0XRUWL� 3-�� %UHLPDQ� 5)�� HW� DO�� $�&RPPXQLW\� 2XWEUHDN� RI� /HJLRQQ� $LUHV¶� 'LVHDVH�/LQNHG�WR�+RVSLWDO�&RROLQJ�7RZHUV��,QW�-�(SLGHPLRO����� ��������������� -RNOLN�:.��:LOOHWW�+3��$PRV�'%�:LOIHUW�*0��=LQVVHU�0LFURELRORJ\�����WK HG��86$�$SSOHWRQ�DQG�/DQJH�����������± ������� *RHW]� $�<X9/�� &RSSHU� ± 6LOYHU� ,RQL]DWLRQ��&DXWLRXV�2SWLPLVP�IRU�/HJLRQHOOD�'LVLQIHFWLRQ�DQG�,PSOLFDWLRQV� IRU� (QYLURQPHQWDO� &XOWXULQJ�� $P� -�,QIHFW�&RQWURO�������������������± ������� <X� 9�� 5HVROYLQJ� WKH� &RQWURYHUV\� RQ��(QYLURQPHQWDO� &XOWXUHV� IRU� /HJLRQHOOD�� $� 0RGHVW�3URSRVDO�� ,QIHFWLRQ� &RQWURO� DQG� +RVSLWDO�(SLGHPLRORJ\����������������������9HULVVLPR�$��9HVH\�*��5RFKD�*�0��HW�DO��$�+RW�:DWHU� 6XSSO\� DV� WKH� 6RXUFH� RI� /HJLRQHOOD�3QHXPRSKLOD�LQ��,QFXEDWRUV�RI��D�1HRQDWRORJ\�8QLW��-�+RVS�,QI�������������������± �������&DUROLQH�/��3DQNKXUVW�1:��-RKQVRQ�/RQGRQ�8.��0LFURELDO� &RQWDPLQDWLRQ� RI� 'HQWDO� 8QLW�:DWHUOLQHV��,QW�'HQW�-���������������± ��������0DVWUR�7'��)LHOGV %6��%UHLPDQ�5)��&DPSEHOO�-�� 3OLND\WLV� %.�� 6SLND� -6�� 1RVRFRPLDO��/HJLRQQDLUHV¶� 'LVHDVH� DQG� 8VH� RI� 0HGLFDWLRQ�1HEXOL]HUV��-�,QIHFW�'LV������������������± ������� %HQVRQ� 5)�� )LHOGV� %6�� &ODVVLILFDWLRQ� RI� WKH�*HQXV� /HJLRQHOOD�� 6HPLQ� 5HVSLU ,QIDFW� 'LV� ���������������± ������ *HUDOG� /��0DQGHOO� -(�� %HQQHWW� 5'�� ,QIHFWLRXV�'LVHDVH�� � � WK� HG�� /RQGRQ�� &KXUFKLOO������/LYLQJVWRQH��������������±��������� %UHQQHU� '� -�� 6WHLJHUZDOW� $� *�� *RUPDQ� *:��/HJLRQHOOD� %R]HPDQLL� � 63� � 1RY� DQG� /HJLRQHOOD�'XPRIILL�63�1RY��&ODVVLILFDWLRQ�RI�7ZR�$GGLWLRQDO�

6SHFLHV� RI� /HJLRQHOOD� $VVRFLDWHG� ZLWK� +XPDQ�3QHXPRQLD���&XUU�0LFURELRO��������������± ��������-RKQVRQ�.0��+XVHE\�-6��/XQJ�$EVFHVV�&DXVHG�E\�/HJLRQHOOD�0LFGDGHL��&KHVW������������������������ &DPHUVRQ¶V� $8�:DONHU� &�� 5RGHQ� '��(SLGHPLRORJLFDO� &KDUDFWHULVWLFV� RI� � /HJLR� QHOOD�,QIHFWLRQ� LQ� 6RXWK� $XVWUDOLD�� ,PSOLFDWLRQV� IRU�'LVHDVH�&RQWURO��$XVW�1�=�0HG������������������� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� /HJLRQQDLUHV¶�'LVHDVH��(XURSH��������:NO\�(SLGHPLRO�5HF�����������������������0RRVDYLDQ�0��$JLQ�.K� ��)DWKROODK]DGHK�%��HW�DO�� )LUVW� 5HSRUW� RQ� &R�,QIHFWLRQ� RI� /HJLRQHOORVLV�DQG�7XEHUFXORVLV� LQ�,UDQ��0HG�-�,VO�5HS�,UDQ��������������������� 0RRVDYLDQ� 0�� )DWKROODK]DHK� %�� $PROL� N��0RD]]DPL� 1�� ,VRODWLRQ� RI� /HJLRQHOOD�������3QHXPRSKLOD� 6HURJURXSV� ����	� ��� IURP� :DWHU�6RXUFHV� LQ� 7HKUDQ�,UDQ�� ,UDQLDQ� %LR� 0HGLFDO�-RXUQDO�����������������������$VODQL�0�0��3RXUPDQVRXU�07��0RWDYDOLDQ�0��,VRODWLRQ� RI� /HJLRQHOOD� SQHXPR�SKLOD� IURP� 7HKUDQ�+RVSLWDO�ZDWHU�6DPSOHV��,UDQLDQ��%LRPHGFDO�-RXUQDO�����������������± ������� %DURQ� (� -�� )LQHJROG� 6� 0�� %DLOH\� DQG� 6FRWWV¶�'LDJQRVWLF� 0LFURELRORJ\�� �� WK HG�� 1HZ� \RUN��0RVE\�&RPSDQ\�������������������� .RQHPDQ� (:�� $OOHQ� 6'�� -DQGD� :� 0��6FKUHFNHQEHUJHU�3&��:LQQ�:&-U��&RORU�$WODV�DQG�7H[W� %RRN� RI� 'LDJQRVWLF� 0LFURELRORJ\�� �WK HG��1HZ \RUN�� /LSSLQFRWW± 5DYHQ� 3XEOLVKHUV�� ���������� ��������+HEHUW�*$��+LSSXUDWH�+\GURO\VLV�E\�/HJLRQHOOD��3QHXPRSKLOD�� -� &OLQ� 0LFURELRO� ������ ������� ������������ $WODV� 50�� :LOOLDPV� -)�� +XQWLQJWRQ� 0N���/HJLRQHOOD�&RQWDPLQDWLRQ�RI�'HQWDO�± 8QLW�:DWHUV��$SSO�(QYLURQ�0LFURELRO�������������������± ���������� 0DKRQH\� )*�� +RJH� &:�� )DUOH\� 7$�� HW�DO�&RPPXQLW\� :LGH� 2XWEUHDN� RI� /HJLR� QQDLUHV¶�'LVHDVH� $VVRFLDWHG� ZLWK� D� *URFHU\� 6WRUH� 0LVW�0DFKLQH��-�,QIHFW�'LV���������������± ������:LONLQVRQ�+:��+RVSLWDO�/DERUDWRU\�'LDJQRVLV�RI� /HJLRQHOOD� ,QIHFWLRQV� ��� QG� HG�� $WODQWD�� &HQWHU�IRU�'LVHDVH�&RQWURO���������± �������0XOD]LPRJOX�/��<X�9/��/HJLRQHOOD� ,QIHFWLRQV��,Q�� )DXFL� $6�� HW� DO�� �HG�� +DUULVRQ¶V� 3ULQFLSOHV� RI�
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,QWHUQDO� 0HGLFLQH�� ��� WK HG�� 3KLODGHOSKLD���0F*URZ�+LOO������������±������� )LQHJROG� 6�0�/HJLRQQDLUHV¶�'LVHDVH� 6WLOO� ZLWK�8V��1HZ�(QJO�-�0HG�������������������������� =DQHWWL� )�� 6WDPSL� 6�� 'H� /XFDF¶� HW� DO�� :DWHU�&KDUDFWHULVWLFV� $VVRFLDWHG� ZLWK� WKH� 2FFXUUHQFH� RI�/HJLRQHOOD� 3QHXPRSKLD� LQ� 'HQWDO� 8QLWV�� (XU�� -��2UDO�6FL�������������������������� 7DNXKLWR� 1�� +LVDQRUL� 6�� 0LWVXML� ,�� $� )HWDO�1HZERUQ� &DVH� RI� /HJLRQHOOD� 3QHXPR� SKLOD�2FFXUULQJ�DIWHU�:DWHU�%LUWK�LQ�D�%DWKWXE�ZLWK�DQ�DOO�'D\�&LUFXODWLQJ�6\VWHP��,$65�������������� �����

����0DUULH�7-�:��-RKQVRQ�6��7\OHU�&��HW�DO��3RWDEOH�:DWHU� DQG� 1RVRFRPLDO� /HJLRQQ�DLUHV¶� 'LVHDVH��&KHFN�:DWHU� IURP� DOO� 5RRP� LQ� ZKLFK� 3DWLHQW� KDV�6WD\HG���(SLGHUPLRO�,QIHFW���������������± ��������� *RHW]� 50�� 6WRXW� -(�� -DFREV� 6� /�� HW� DO��1RVRFRPLDO� /HJLRQQDLUHV¶� 'LVHDVH� 'LVFRY�HUHG� LQ�&RPPXQLW\� +RVSLWDOV� )ROORZLQJ� &XOWXUHV� RI� WKH�:DWHU�6\VWHP��$P�-�,QIHFW�&RQW���������������±������� 5RLJ� -�� $JXLODU� ;�� 5XL]� -�� HW� DO�� &RPSDUDWLYH�6WXG\� RI� � /HJLRQHOOD� 3QHXPRSKLOD� DQG� � 2WKHU�1RVRFRPLDO� $FTXLUHG� 3QHXPRQLD�� &KHVW� ����������������±����

6XUYH\�RI�/HJLRQQDLUHV¶�'LVHDVH�$JHQWV�LQ�7KHUDSHXWLF�
(TXLSPHQWV�DQG�'ULQNLQJ�:DWHU 6RXUFHV LQ�$KZD]��,UDQ

0RRVDYLDQ�6��0���'LYDQ�.KRVUR�6KDKL�1�
$EVWUDFW,QWURGXFWLRQ� /HJLRQHOOD� VSHFLHV� DUH� XELTXLWRXV� LQ� ERWK� QDWXUDO� DQG� PDQ� ± PDGH� ZDWHU� V\VWHPV�� 7KHVH�RUJDQLVPV� VSUHDG�E\� WKH� LQKDODWLRQ�RU� DVSLUDWLRQ�RI� DHURVROL]HG�RUJDQLVPV� DULVLQJ� IURP�ZDWHU� VRXUFHV� VXFK�DV��ULYHUV��KRW��VSULQJV���DLU�FRQGLWLRQLQJ�V\VWHPV��FRROLQJ�WRZHUV�DQG�SRROV��2EMHFWLYH��,Q�RUGHU�WR�LVRODWH�DQG�LGHQWLI\�/HJLRQHOOD�LQ�WKHUDSHXWLF�HTXLSPHQWV�DQG�WKH�RWKHU�ZDWHU�VRXUFHV���LQ�$KZD]�FLW\��,UDQ���0DWHULDOV�DQG�0HWKRGV� ����VDPSOHV�FROOHFWHG�IURP�GLIIHUHQW�VRXUFHV��VXFK�DV�QHRQDWDO�LQFXEDWRUV��GHQWDO�XQLWV��ZDWHU�EDWKHV��FRROLQJ�WRZHUV��GULQNLQJ�ZDWHU�UHVHUYRLUV��KRW�ZDWHU�WDSV�RU�VKRZHUV�DQG�OLWWOH SRROV�LQ�SDUNV���ZHUH��H[DPLQHG��6HGLPHQW�RI�ZDWHU� �VDPSOHV�ZHUH�LQRFXODWHG�RQWR�VHOHFWLYH�DQG�QRQ�VHOHFWLYH�PHGLD�VXFK�DV�%&<(���%03$� DQG� 0:<� �� EHIRUH� DQG� DIWHU� DFLGLF� WUHDWPHQW� ZLWK� � .FO� +FO� EXIIHU�� ,VRODWHG� FRORQLHV� ZKLFK� ZHUH�VXVSLFLRXV�RI�/HJLRQHOOD ��ZHUH��H[DPLQHG��E\�GLIIHUHQW�ELRFKHPLFDO��WHVWV��5HVXOWV� 7KLV� VWXG\� UHVXOWHG� LQ� LVRODWLRQ� RI� ��� VWUDLQV� ������� RI� /HJLRQHOOD�� ZKLFK� �� VWUDLQV� �������� ZHUH�LGHQWLILHG� DV�/HJLRQHOOD� SQHXPRSKLOD� � DQG� � � �� VWUDLQV� �������� DV�/HJLRQHOOD�6SS� � E\� � ELRFKHPLFDO WHVWV� ��7KH�JUHDWHVW�FRQWDPLQDWHG� �VRXUFHV�ZHUH�GHQWDO�XQLWV� ��ZLWK��������DQG� WKH� ORZHVW�RQHV�������ZHUH�KRW�ZDWHU� WDSV�DQG�VKRZHUV�����VWUDLQV�RI�/HJLRQHOOD�ZHUH�LVRODWHG�IURP�HDFK�RI�H[DPLQHG�VRXUFHV��VXFK�DV�ZDWHU�EDWKHV��KRVSLWDO�FRROLQJ�WRZHUV�DQG�QHRQDWDO��LQFXEDWRUV���&RQFOXVLRQ� 7KH�UHVXOWV�RI� � WKLV�VWXG\�VKRZHG� WKDW� WKHUDSHXWLF�HTXLSPHQWV�DQG�GLIIHUHQW�ZDWHU�VRXUFHV�VXFK�DV�GULQNLQJ� ZDWHU� UHVHUYRLUV�� ZHUH� FRQWDPLQDWHG� � E\� /HJLRQHOOD� DQG� VR�� IRU� UHFRJQLWLRQ� RI� WKH� SDWLHQWV� ZLWK�
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/HJLRQQDLUHV¶� GLVHDVH� DQG� GHWHUPLQDWLRQ� RI� � GLIIHUHQW� VHURJURXSV� � RI� � /HJLRQHOOD� �� IXUWKHU� HSLGHPLRORJLFDO�LQYHVWLJDWLRQV�LQ�WKLV�UHJDUG�DUH�UHFRPPHQGHG��
.H\�ZRUGV�� (TXLSPHQW�DQG�6XSSOLHV��/HJLRQHOOD��/HJLRQHOOD�3QHXPRSKLOD��/HJLRQQDLUHV¶�'LVHDVH�
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