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©¹vkÏ�±º¯{M�j¿Zd³0$7±º¯{M�yu�±YyZ°À]�z��¶³º°³ ½¹y�z]�0$7½¹Z�¯�¾¯z��{Yzc�uyYº¯�yYz¨c�uYv�c{Y�zcÇZ]�Z¿�¹Î�ÎÓÍ±º¯{M�yu�0$7 �¹z-¹z� yY¹�¹z� ¶¿º� \ÀczcÏÏ 6HMURH 6HMURH 0��� ÎÏÎ *U\SSRW\SKRVD *U\SSRW\SKRVD 'X\VWHU ÏÎÕ 6HMURH 6DNNRHELQJ 0XV��� ÐÎÓ *\SSRW\SKRVD *\SSRW\SKRVD 0DQGHPDNHUV ÑÎÑ $XWXPQDOLV 5DFKPDW 5DFKPDW ÒÎÎ ,FWHURKDHPRUUKDJLDH ,FWHURKDHPRUUKDJLDH .DQWRURZLF ÓÎÎ &\QRSWHUL &\QRSWHUL ���� & ÔÎÍ ,FWHURKDHPRUUKDJLDH &RSHQKD\HQL :LMQEHUJ ÕÎÍ &HOOHGRQL &HOOHGRQL &HOOHGRQL ÖÎÍ 0LQL 0LQL 6DUL ÎÍÖ 6KHUPDQL 6KHUPDQL ����. ÎÎÕ 3RPRQD 3URHFKLP\V ���� XX ÎÏÔ 6HMURH 7\SH�ERYLV�+DUGMR /HOW\���� ÎÐÒ +HEGRPDGLV +HEGRPDGLV +HEGRPDGLV ÎÑ
Zd³j¿�º°l¯� {YÏÕÏYvd]Y� yu� ¶§� z�� ¶³º°³�Z]½Y|À«Y�±º¯{M� ¶°À³v³uº]�¶d�z-�yYz£�¾�yz]�uyº¯�¾�°§��ÎÐÍ{Yzc�uyº¯� ,J0{Y� zcÇZ]� Z¿�½¹Z�¯�Î�ÎÓÍ±º¯{M�½Yz]� ¶§� v´d�Yu� 0$7v³v��µuYu��Àt�c�\�Z´¯��uYv�cÎÎz��¶³º°³� ,J0{Y�zd°§�Î�ÎÓÍ¾«¹�,J*{Y�zcÇZ]�Î�ÎÓÍv´d�Yu�¶§ j¿Zd³��Z�d�Y�{Y�[Z´dkY�½Yz]�±º¯{M�Z]�uYv�c�²¿Y0$7 v³v��¾�yz]±uº]�ÇZ]�Yz¿{,J*±uº]�ÇZ]�±¹v]�,J0©Yu� ¾¬^£� b³º �� z]b³º �� u�v�c� ±º#� ¹ b�¾¬^£� ½Z·{Y� yY¹¹z�� ²¿v´#� ¶À¬�� ÇZ]� ¾¯z�� {Yzc� u�v�c� \kº¯¾¯��¬dt¯��¹z-¹z��²¿v´#uº��ª¨�¯�j¿Zd³�zÀ� c�yu § ¾¯�uZl¿Yv´� ±º¯{M� yu0$7�uYv�c�ÎÍÑz�� ¶³º°³��¾¯z�� {Yzc� {Y� zcÇZ]� Z¿� ¹ ½¹Z�¯Î�ÎÓÍ¹êî¾¯z�� {Yzc� ¶³º°³ �{Y�zcÇZ]�Z¿�¹ ½¹Z�¯Î�ÓéÍ�v´d�Yu��©¹vkç�� �º°l¯�yuìåz��¶³º°³��{Yzc��æëå±º¯{M�¹u�z·�yu� 0$7¹yu� ¹ v³v��¾¤¬c�b^h¯�¾.°·� ¶)� v´d�Yu� Y|À«Y{Y�(¿�z·�uyº¯M³ÇZ]�Z¸±º¯{M�yu�¾¯z��{Yzc�²¿zc0$7b�z-� yYz£�½yZ°À]� {Z��\^�� yY¹¹z��²ÀÀ�c�'È¯�yu� ¾��]uyYº¯� {Y��{Y�¶¿º��v´#�¶À¬�� z��¶³º°³�¦¿� {Yzc�

¢¬�d¯��¹z-¹z��¦¿�¶]�¶§�®·�¶]�¦¿u|³�yY¹¹z��v´#�v³uº]¾¯�±Z�³�ÇZ]�uYu�yu�yu�b^h¯� Z¸³M�¶°·�uyYº¯�²¿Y ¶d�z-�z�³³Z§z�� Zc�v³v�{Yzc�~½Z·z·�¶À¬��ÇZ]�¾¯z�� v¿M�b�v]�¶¿º��©¹vkè¹é²¿Y¾¯�±Z�³�Yy�j¿Zd³v·u�
©¹vkÐ�©Z��yu�±ÈÀ-�±Zd�Y�yu��¿Z��½Z¸�¹z-¹z�ÎÐÕÐz]� ±º¯{M�j¿Zd³�}Z�Y0$7¶]�Èd^¯�±YyZ°À]�z��¶³º°³ ½¹y�z]�{¹zÀ��ºd�«uyYº¯�yYz¨c�uYv�c²¿zcÇZ]¾¯z��{Yzc� �¹z-¹z�

çì 6HMURH���æê *ULSSRW\SKRVD���æå ,FWHURKDHPRUUKDJLDH��0LQLë &HOOHGRQLê $XWRPQDOLVé &\QRSWHULè 3RPRQD��-DYDQLFD�ç &DQLFROD
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©¹vké�¹z�Z·yY¹©Z��yu�±ÈÀ-�±Zd�Y�yu��¿Z��½ÎÐÕÐ}Z�Yz]� ±º¯{M�j¿Zd³0$7¶]�Èd^¯�±YyZ°À]�z��¶³º°³ ½¹y�z]�{¹zÀ��ºd�«

fp]¹½zÀ-�¶lÀd³�j¿Zd³� zÀ� c0$7²À]� ¶§�½uZ¿{� ��Z¤d¯��´§Y¹�ªÀ«v]� �¹z-¹z��¬dt¯�½Z·�¶³º°³�yu�µ&¿º]��º]z¯�¾´À«Z]�½Z·b�Y�µvÀ$À��¹ ª¨�¯�uyYu�uºk¹�½yZ°À]�uZo�¶¬oz¯�¶]�Z°c�¶À¬��¶]Z�¯�vo�yu�ÇZ]�¾¯z��½Z·{Yzc�±YyZ°À]�>Çº°�¯v³yYu� �¹z-¹z�� ¦¿� ½Z·yY¹¹z��aZ£¹Y� ¾·Z- �´§Y¹¾¯� µv¿u� ®·� z¿Z�¯� ½Z·²¿v]� uº�¶§� ayº�b³º ��ª¯Z��Z]��^cz¯zÀ���¹z-¹z��¶À¬��Z·{Yzc�²¿zcÇZ]¾¯�b�v]v¿M�¾-uzd�-�´§Y¹��Z¤d¯¶¬oz¯yu�½yZ°À]uZo©Z^³v]� b·Z¤³� ¶¬oz¯� yu� Yy� ¾�¹z-¹z�� ¾^�³� ¾-&¿¹µ{Yv³Y�±M�b¬��¶§�b�Yu�v·Yºs®·�½zÀ-²cuZ��±Z¯{½Z· ,J0�¹,J*yu�±º¯{M�0$7®·�yº�o�¹²cuZ��±Z¯{½Z· b�Z·YzÀ��ºd�«��Yº³Y�²À]�¥zd�¯�Ô�ÎÍ�ÎÎ¹ÎÏ�� ]¶¾¯�ÇZ]�Yy�±Z´À°�Y�\¿z��b k�z��¾¬§�yº�uz]�¦¿ ª£YÇ� {Yzc��¿Y|�YÏ¦¿�ª£YÇ� ¶§� ¹u� ¶³º°³� yu� z]Yz]�xsY�©¹Y�¶³º°³�{Y�~��¶d ·µv��¶d�z-v�Z]�¾¯z��ª¿v^c� ¾¯� ¾]Z¿{yY¾¯� ¹ uº�Yºc¾¯z�� ª¿v^c� ¶§� ½yY¹¹z�� ± �6HURFRQYHUVLRQ�µuYu� ±Z�³�b�YYy�b³º �� ©ºX�¯� b�³Yu�¾¯�®·�ÇZ]�¾¬Às�uz ´¯�¾¯z��{Yzc�¦¿�¾«¹�v³Yºc v�Z]�uZo�b³º ��z.³Z¿Z°³�Z¯Y¶´À¯{�n���¶]�±M�yYv¤¯�½Y�ºÀ�� ¶]�¾´�¿�bÀ�°k� z·� yu�b³º ��ª¯Z�� Z]� ¶¸kYº¯¾¯z��6HURSUHYDOHQFH�yYu�¾.d�]� ±M�u��¿z�c�¢^� ¾³º´§&'&�¾¯z��{Yzc�¦¿ÏÍÍ�¾´À«Z]�®WÈ�� Z]�z-Y�¾¯�mz�¯� Yy�¾«Z°doY��Àt�c�v�Z]� ¶d�Yu�b¤]Z�¯v´§�

bÀ�°k�½Yz]��¿z�c�²¿Yyu� YzÀ��ºd�«�Z]�¶¸kYº¯�¶§�¾¿Z·¾¯�¡v��b�À³��¿Z�� Z¸³M�Z¤³�{Y�½yZÀ�]�½Yz]�¾«¹�v´§ zÀ�¯z-½Zl³M� yu� {¹zÀ��ºd�«� ¶§�¾¤�Z´¯� µ&¿º]�Y¦À¯v³ b�Yv¿Z]¥È¯� Yy� zcÇZ]� ½Z·{YzcuYu� yYz£ �ÎÎ¹ÎÏ��²¿Y�¶]�¶kºc� Z]�¶�«Z�¯�²¿Y� yu¶³º°³�¶§Z·�±YyZ°À]�{Y��¤��{¹zÀ��ºd�«� ¶]�¥º¨�¯�¾´À«Z]�®WÈ��½YyYu¶d�z-¹ µv��z^d�¯� ½Y|À«Y� �¹y� ¦¿� Z]� ½z.«Z]z�� {Y� ~���¤�� ¶³º°³{Yzc� Z]�b^h¯�½Z·,J0{Y zcÇZ]� Z¿�½¹Z�¯�Î�ÎÓÍ uyº¯±º¯{M� Z]�¾�yz]0$7¶d�z-�yYz£�²¿Yz]Z´]v³v�Z] z�³�yu²d�z-¥È¯�¶��Y|À«Y�¶lÀd³��¾´À«Z]�®WÈ��b¤]Z�¯ ¶lÀd³�¹0$7�z�³�yu�¾¿ÇZ]�¾�Àt�c�±Z´À°�Y�\¿z� b�Y�µv��¶d�z-� ¾sz]b³º ��v·Yº��±YyZ°À]��¹z-¹z�� Z]�¾¬^£�½Z·½Z· v³yYu�YzÀ��ºd�«��¬dt¯�Yº¯�²¿Y�yu] uy¶¾´°¿Y�r�Z��ªÀ«u µz�Zs½Y�ª¨�¯� b³º �� ©ºX�¯� yY¹¹z�� �Àt�czc ¾¯yY¹¹z�� ¶À¬�� ¾¯z�� {Yzc� �¿Y|�Y� ²À«¹Y� Yz¿{� uº�\^�¾¯�uºkº]�¾¬^£�b³º ��{Z�©º��¾cv¯�¹ v¿Mv·Yºs vÀ�§�·Z§� Zcv´§� YvÀ�yY¹¹z�� ¹ �¹z-¹z�� ±Yºd]� ¹uYu��Àt�c�Yy�¾³º´§�b³º ��ª¯Z��Y yu�z¿Z�¯��´§Y¹²¿ ¾¯� ¡Z cY� |À³� uyYº¯vd�Y¶§j¿Zd³� zÀ�0$7Yy�yYº�u ¾¯�u{Z�Ï�Ô�Õ�ÎÍ�ÎÎ�ÎÏ�ÎÐ�ÎÑ¹ÎÓ��¶§�½uyYº¯�Z°c�¶�«Z�¯�²¿Y� yu� yº]|¯�ª¿Çu�¶],J*ÇZ]� ¾«¹,J0²À¿Z��{Y� zcÎ�ÕÍv´d�Yu�¾´�¿b³º ��©Z°doY ¾¯�mz�¯� Yy�¾¬^£z§�v³uZ¸³M�½Yz] ¹ ®Àd�Yx-� yZ´§� Yy 0$7Yv³�Zl³Y�®¿u� ±º¯{O0$7½Yz]�¶�«Z�¯¾¨¿%º«ºÀ¯vÀ�Y¹z�®·\�Z´¯b�Y {Yzc�>Çº°�¯¹ÎÍÍ�¾¯�uYv°¬£�¾¬^£�¶¸kYº¯�¥È¯�uº��]¶ Z]� ¾¬§� yº�0$7¾¯�] ±Yºczuy¹Mz§Yv§� ¶§� u uyYu�yº�o�bÀ�°k�¦¿�yu��¹z-¹z��Ô�ÎÍ�ÎÎ�ÎÏ�ÎÐ �ÎÑ�ÎÒ¹ÎÓ��yu�iyv´¯�j¿Zd³�¶]�¶kºc� Z]�¶�«Z�¯�²¿Y� yu ©¹vk°�µyZÏ¥zd�¯�½Z·yY¹¹z��²d�z-�z�³�yu� Z]�¹�¹z-¹z�� ®Àd�³Yºc� �¹z-¹z�� ¦¿� ¶]� ¢¬�d¯½Z·¹ ½Z·yY¹¹z�uy¹Mz]�Yy��¿Z�´§®À�©¹vkÐ¹Ñ�

Yv�cuyYº¯yYz¨cuÇZ]²¿zc ¾¯z��{Yzc �¹z-¹z�
çå 6HMURHæê *ULSSRW\SKRVDæå 0LQL�VD[NRHELQJê &RSHQKDJHQL��&HOOHGRQLé ,FWHURKDHPRUUKDJLDH�5DFKPDW�&\QRSWHULè 3URHFKLP\Vç &DQLFROD�+DGMRW\SHERYLV�6KHUPDQL�3RL�3DQDP�æ %DOOXP���7DUDVRYL�+HEGRPDGLV
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�]Z´¯���)HLJLQ�5'��$QGHUVRQ�'& +XPDQ�/HSWRVSLURVLV��&ULW�5HY�FOLQ�/DE�6FL�������������������� /HYHW�� 31�� /HSWRVSLURVLV�� &OLQ� 0LFURELRO� 5HY��������������������� 9LQHW]� -0�� /HSWRVSLURVLV�� &XUU� 2SLQ� ,QIHF� 'LV������������������� /HYHW� 31�� /HSWRVSLURVLV�� 5H�HPHUJLQJ� RU� 5H±GLVFRUHUHG�GLVHDVH"��-0HG�0LFURELRO�������������������� 9LQHW]� -0�/HSWRVSLURVLV� 7URSLFDO� DQG� 7UDYHOH�$VVRFLDWHG�'LVHDVH���������������������� 3ODQN� 5�� 'HDQ�'��2YHUYLHZ� RI� (SLGHPLRORJ\� ��0LFURELRORJ\� DQG�3DWKRJHQHV�RI�/HSWRVSLUD� VSS� LQ�+XPDQV�� 0LFUREV� DQG� ,QIHFWLRQ�� ����� ���������������:RUOG� +HDOWK� 2UJDQL]DWLRQ�� +XPDQ�/HSWRVSLURVLV�� *XLGDQFH� IRU� 'LDJQR VLV��6XUYHLODQFH��DQG�&RQWURO��*HXYD��:+2�������� $OH[DQGHU� $'�� 6HURORJLFDO� 'LDJQRVLV� RI�/HSURVSLURVLV�� ,Q� 1�5�5RVH� 15�� +� )ULHGPDQ� +��)DWKH\� -/�HG��� 0DQXDO� RI� &OLQLFDO� /DERUDWRU\�,PPXQRORJ\�� �UGHG�� $PHULFDQ� 6RFLHW� RI�0LFURELRORJ\����UG�HG���$PHULFDQ�6RFLHW\��� 6XO]HU� &5�� -RQHV�� /HSWRVSLUVLV�� 0HWKRGV� LQ�/DERUDURU\�'LDJQRVLV�� �8�6�'HSDUWPHQW� RI�+HDOWK��(GXFWLRQ�DQG�:HOIDUH���������

��� +DUWVNHHU� ,� 5$� HW� DO� �� 0DQXDO� RI� /DERUDURU\�0HWKRGV� IRU� WKH� 'LDJQRVLV� RI� /HSWRVSLUVLV�� �� .,7��1HWKHUODQG������������������ $GOHU� %�� )DLQHV�� 7KH� $QULERGLHV� ,QYROYHG� LQ�WKH� +XPDQ� ,PPXQH� 5HVSRQVH� WR� /HSWRVSLUDO�,QIHFWLRQ�- 0HG�0LFURGHO��������������������� �7RQJ� 0-�� HW� DO�� ,PPXQRORJLFDO� 5HVSRQVHV� LQ�/HSWRVSLURVLV�� 5HSRUW� RI� 7KUHH� &DVHV�� $P�-� 7URS�0HG��+\J���������������������&XPEHUODQG� 3&�� (YHUDUG�� &�5� /HYHW� 31��$VVHVPHQW�RI��WKH�(IILFDF\�RI�WKH�,J0� (/,6$�DQG�0$7�IRU�'LDJQRVLV�RI�/HSWRVSLURVLVÈ�È$P-7URS�0HG�+\J���������������������&ROH�-5��HW�DO��,PSURYHG�0LFURWHFKQLTXH�IRU�WKH�/HSWRVSLUDO�0LFURVFRSLF�$JJOXWLQDWLRQ�7HVW��$33/�0LFURELRO����������������������5REHWR� $� %RXOJDQJHU� 3�� &RPSDULVRQ� RI�&RPSOHQHQW� )L[DWLRQ� 7HVW� DQG� 0$7� IRU� WKH�'HWHFWLRQ RI� /HSWRVSLUDO� 6HURJURXS� $QWLERGLHV��&DQ�-�&RPS�0HG���������������������5RPHUHR� (&�� HW� DO�� 7KH� 3HUVLVWHQFH� RI�/HSWRVSLUDO� $JJOXWLQLQ� 7LWHUV� LQ� +XPDQ� 6HUD�'LDJQRVHG�E\�0$7��5HY�,QVW�0HG�7URS�6DR�SDXOR����������������

Archive of SID

www.SID.ir



±ÈÀ-�±Zd�Y�yu�¾³Z�³Y�uZo�{¹zÀ��ºd�«�v«º¯�½Z·yY¹¹z��¹ Z¸�¹z-¹z��¾¿Z�Z´���

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��º¬��µZ.�³Yu�¾¨�|��©Z�®·u|³Z���µyZ°�ÒÔ�yZ¸]ÎÐÕÒÎÑ

,GHQWLI\LQJ�6HURJURXS�DQG�6HUYH UV�RI�$FXWH�+XPDQ�/HSWRVSLURVLV�
,Q�*LOODQ�3URYLQFH�E\�0$7�0HWKRG

+RQDUPDQG�+�5��3K�'���(VKUDJK\�6��0'���.KRUDPL�=DGHK�0�5��3K�'���0DQVRXU�*KDQDLH�)��0'���
+DUWVNHHUN�5�$���3K�'�

$EVWUDFW,QWURGXFWLRQ��/HSWRVSLURVLV� LV�D�FRPPRQ�=RRQRVLV��ZKLFK�LV�PRUH�SUHYDOHQW�LQ�WURSLFDO�DQG�WHPSHUDWH�UHJLRQV��5RGHQWV��ZLOG�DQG�GRPHVWLF�DQLPDOV�DUH�UHVHUYRLU�RI�/HSWRVSLURVLV��8VXDOO\�WKH�LQIHFWHG�DQLPDOV�DUH�FDUULHUV�IRU�WKH�UHVW�RI�WKHLU�OLYHV�DQG�WKH�EDFWHUL�LV�VHFUHWHG�IURP�WKHLU�XULQH��7KH�VHFUHWHG�EDFWHULD�FDQ�HQWHU�D�KRVW��DQLPDO�RU�KXPDQ��DQG�FRQWLQXH�WKH�FLUFOH�RI�GLVHDVH��2EMHFWLYH� 'LDJQRVLV�RI�OHSWRVSLUVLV�DFFRUGLQJ�WR�FOLQLFDO�V\PSWRPV�LV�GLIILFXOW�GXH�WR�ODFN�RI�SDWKRJHQLF�VLJQ�V��DQG� WKH� VLPLODULWLHV� RI� LWV� FOLQLFDO� IHDWXUHV� WR� VRPH� FRPPRQ� IHEULOH� GLVHDVHV�� VR� ODERUDWRU\� LV� LPSRUWDQW� LQ�GLDJQRVLV��/HSWRVSLUD�LV�IDVWLGLRXV�DQG�LWV�LVRODWLRQ�IURP�RWKHU�FOLQLFDO�VSHFLPHQV�LV�GLIILFXOW��WLPH�FRQVXPLQJ�DQG�XVXDOO\�XQVXFFHVVIXO��VR�0$7�LV�WKH�JROG�VWDQGDUG�IRU�GLDJQRVLV�DQG�VHURW\SLQJ�RI�OHSWRVSLUD�DQG�LV�XVXDO LQ�DOO�UHIHUHQFH�ODERUDWRULHV��0DWHULDOV�DQG�0HWKRGV�:H�SHUIRUPHG�WKLV�VWXG\�LQ������E\�WDNLQJ�EORRG�VDPSOH�IURP�SDWLHQWV�KRVSLWDOL]HG�LQ�(PDP� .KRPHLQL� +RVSLWDO� LQ� 6RPH� H�VDUD�� 5D]L� DQG� ��� $EDQ� /DKLMDQ� DQG� KDG� FOLQLFDO� V\PSWRPV� DQG� ZHUH�VXVSHFWHG� RI� OHSWRVSLURVLV�� � 6DPSOLQJ� ZDV� GRQH� LQ� VSULQJ� DQG� VXPPHU�� ZKLFK� DUH� SUHYDOHQW� VHDVRQV� RI�OHSWRVSLURVLV�LQ�*DLODQ�SURULQFH��:H�VWRUHG�DOO�VHUXPV�LQ� ����F�XQWLO�H[DPLQDWLRQ��DQG�LQ�VXPPHU�RI������VHUXP�VDPSOHV�ZHUH�VFUHHQHG�E\�D�4XDQWLWDWLYH�(OLVD�PHWKRG�WR�GHWHFW�SRVLWLYH�VDPSOHV�IRU�GRLQJ�0$7��DQG�SHUIRUPHG�0$7�WR�GHWHUPLQH�FDXVDWLYH�VHURJURXSV���5HVXOWV� ����VHUXP�VDPSOH�ZHUH�DOO�WHVWHG�E\�TXDQWLWDWLYH�(OLVD�DQG�����FDVHV�KDG�,J0�WLWHU�HTXDO�RU�JUHDWHU�WKDQ������ ZKLFK� ZHUH� FRQVLGHUHG� IRU�0$7� WHVW�� 6HYHQW\� VHUXP� VDPSOHV� KDG� WLWHU� ����� LQ� ERWK� WHVWV� DQG� DOO� ZHUH�SRVLWLYH�DQG�KLJKHVW�VHUXP�WLWHU�LQ�0$7�WHVW�ZDV�WKH�GHWHUPLQLQJ�FULWHULD�IRU�FDXVLQJ�GLVHDVH�&RQFOXVLRQ��$QDO\]LQJ�WKH�UHVXOWV�RI�0$7�ZDV�KDUG�DQG�FRPSOH[�GXH�WR�DOWHUQDWH�UHDFWLRQV�KDSSHQLQJ�EHWZHHQ�GLIIHUHQW�VHURJURXSV�VSHFLDOO\�LQ�FOLQLFDO�VDPSOHV�UHODWHG�WR�DFXWH�GLVHDVH��$FFRUGLQJ�WR�&'&��D�VHUXP�WLWHU�RI������� DQG� LI� LW� FRUUHODWHV�ZLWK� FOLQLFDO� V\PSWRPV� FDQ� SUHVHQW� SUREDEOH� GLDJQRVLV�� ,Q� WKLV� VWXG\�� FRQVLGHULQJ� WKH�VDPSOHV� ZHUH� RQO\� WDNHQ� IURP� SDWLHQWV� ZLWK� FOLQLFDO� V\PSWRPV� DQG� VXVSHFWHG� RI� OHSWRVSLURVLV� DQG� WKHQ� DIWHU�VFUHHQLQJ� E\� (OLVD�� RQO\� SRVLWLYH� VDPSOHV� ZLWK� ,J0� WLWHU� HTXDO� RU� JUHDWHU� WKDQ� ����� ZHUH� DVVHVVHG� E\�0$7��NHHSLQJ�LQ�PLQG�WKUHH�FULWHULD��&RUUHODWLQJ�FOLQLFDO�V\PSWRPV�(OLVD�DQG�0$7�UHVXOWV��WKHUH�LV�D�KLJK�HIILFDF\�RI�GLDJQRVLV�DQG�GHWHUPLQHV�VHUYRLUV�DQG�VHURJURXSV�DUH�SUHYDOHQW�LQ�WKLV�DUHD��
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