
µyZ°��®·uyZ¸#�µy¹u�±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��µv¨�³Yu�¶¬l¯ÒÑÒ¶p ��

©ºX�¯ µv´�¿º³��½yYº�·Z� ¶°�Z��zd§u±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|�³Yv³u�µv¨�³Yu VKDDKVDYDUL#JXPV�DF�LU��

y¹%Z¯ ¾°�ÇZc�Zd]�±YyZ°À]�yu�b¿º¿&³%�¾³Y¹Yz��¾�yz]
½yYº�·Z��¶°�Z��zd§u
�½v°p¯�yº��v°p¯�zd§u�

��¹�µz��²À�o�v°p¯�zd§u�





�±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu��¾¨�|�³Yv³u�µv¨�³Yu�ayº��¹ ¦���±Z·u�½%º«ºcZ��¶d�y�yZ¿uZd�Y

v¨�³Yu�ayº��¹ ¦����±Z·u�¾oYzk�¶d�y�yZ¿uZd�Y±Yz¸c�¾¯È�Y�uY{M�µZ.�³Yu��¾¨�|�³Yv³u�µ 


±Yz¸c�¾¨�|��­º¬��µZ.�³Yu��½%º«ºcZ¯¹y�aZ¤À¤pc�|§z¯���½%º«ºcZ¯¹y�¶d�y�yZ¿uZd�Y
¶«Z¤¯�b�Z¿yu�r¿yZc�Ó�Ò�ÕÐ �z¿x��r¿yZc�Ò�ÎÎ�ÕÐ µvÀ¨#¶¯v¤¯�v´´§�¾¯�b�Z¿yu�±ºs�®�´¯�ayº��¶]�y¹%Z¯�¾°�ÇZc�Zd]�±YyZ°À]��½Z·�½yZ°À]�¶]�b�Y�²¨°¯�±Z¯yu��yYº��¹ µºp³ �½yZ°À]�av��\�oz]�±YyZ°À]�²¿Yv³zÀ-�yYz£�¾¨�|��®�´¯�aZ´¿Z�¯�¹ b^£Yz¯�bpc�v¿Z]�¶lÀd³�yu��v³º��Èd^¯�b]Z¿u�Z¿¹�½v^§�¾^¬£�¶kºc�uyº¯�zd°§�±YyZ°À]�²¿Y�yu�¾³Yv³u�¹ ¾³Z·u�aÈ¨�¯�¶³Z �Pd¯ b�Y�¶d�z-�yYz£�yu�uºkº¯�aZ�È�Yv³Y�µuº°³�±ZÀ]�Yy�¾ ¬dt¯�½Z·z�³�²À¤¤p¯�¹ µuº]�®§�±YyZ°À]�²¿Y�yu�b¿º¿&³%�¾³Y¹Yz��¶]��kYy��]Z´¯� �v·�½Y�¶h«��sZ��{Y�µuZ d�Y� Z]�b¿º¿&³%�¾³Y¹Yz��¾�yz]�¶]�¶�«Z�¯�²¿Y�*LQJLYDO�,QGH[ *,��®«Z��uYz�Y� Z]�±Z³M�¶�¿Z¤ �̄¹ y¹%Z¯�¾°�ÇZc� Zd]�±YyZ°À]�yu b�Y�¶dsYuz�� uYº¯Z·��¹y�¹�b�Y�µuº]�©zd´§�µ¹z-�[Ztd³Y�Z]�¾��¤¯��º³�{Y�z�Zo�¶�«Z�¯��ÒÕ¹ ±Yz¿Y�¾°�ÇZc�²°l³Y�µZ.³Z¯yu�yu�yZ°À]�ÒÕ®«Z��uz���¹ µv¨�³Yu�²À�kYz¯ ±YyZ°À]�®«Z��±Z·Yz°·�v´d�z-�yYz£�¾�yz]�uyº¯�½Y�¶h«��sZ�z�³�{Y�½uZ�d£Y�bÀ��¹��~´k��²��z�³�{Y�µ¹z-�¹u��Yv¸]�¹ ¾�Z°dkYº�°·�±Z·u�b�PDWFK� v³v��j¿Zd³�ÐÖ¹ �À s�b¿º¿&³%��±YyZ°À]�{Y�z ³�ÎÖv·Z��µ¹z-�yu�v´d�Yu���ºd¯�b¿º¿&³%�z ³�ÒÒ¹ �À s�b¿º¿&³%�¶]Èd^¯�z ³Ðv³uº]���ºd¯�b¿º¿&³%�¶]�Èd^¯�z ³��"À· v´d�Yv³�v¿v��b¿º¿&³%�®«Z��uYz�Y�Z¿�±YyZ°À]�{Y�¦¿�] ½yYu�¾´�¯�a¹Z c�½yZ¯M�z�³�{Yv��µv¿u�µ¹z-�¹u�½Y�¶h«��sZ��²À�ÍÎ�Í3��� yZ°À]�µ¹z-�yu�­z��²Àd¿z��±Y|À¯�²À.³ZÀ¯QJ�POÓÔ�ÎÔÒÕ¹ uº]�ÐÖv³uº]�µv��½yYuz]�©Zp��±YyZ°À]�{Y�z ³���sZ��Z]�½yYuz]�©Zp��¹ ­z��²Àd¿z��±Y|À¯�²À] v�³�µv·Z�¯�¾.d�^°·�½Y�¶h«� ½zÀ-�¶lÀd³�ÇZc�Zd]�±YyZ°À]�yu�b¿º¿&³%��¿Y|�Y�¾¨�|�³Yv³u��Zs�¶kºc�uyº¯�v¿Z]�±YyZ°À]�²¿Y�¶§�v·u�¾¯�±Z�³�y¹%Z¯�¾°��¶h«�bÀ��¹�z�³�{Y��º�s�¶]�yYz£ v³zÀ-�Z·�µ%Y¹�vÀ¬§�Zd]�¾°�ÇZc�¾°�ÇZc�Zd]���yYº���¶h«�[Z¸d«Y

¶¯v¤¯vÀ«ºc�±M�yu�¶§�b�Y�¾gyY�¾³ºs�½Z·�½yZ°À]�{Y�¾°�ÇZc¹ µv���¤³yZ#u�¾�À^��²À]º¬-º°·¾sz]� uy¹Mz]�¢^��uº��¾¯� [º�p¯� ¾gyY� ½yZ°À]� ²¿zc��¿Z�� �±Z¤¤p¯�Î��b�Y�¾°�ÇZcZd]� �¾°�ÇZc�¾´À«Z]��º³�²¿zc� µv�� ¶dsZ´�uyYu��ºÀ��±Yz¿Y�¹ }z^£� �ZÀ«Zd¿Y� �±Z³º¿�yu�¶§�Ï��±YyZ°À]¶]�{ZÀ³�¹ µuº]�¦ÀdÀ«º°·�¾°³M�¶]�Èd^¯�y¹%Z¯�¾°�ÇZcZd]v³yYu� ±ºs� yz¨¯� b�Z¿yu�©Z^³v]�±ºs� yz¨¯� ¢¿y|c�¹ }Yz¨³Z���\¬£�±º#��¬dt¯�½Z·�b�Z]�yu�²·M�[º�yf�Z]�v³Yºc�¾¯�¹ uº��¾¯�º���±M ¾¿YyZ§Z³ \^�� µzÀ�uº��b]Z¿u� ¹ ¾^¬£�½Z·�½yZ°À]�Ð¹Ñ��¾sz]�²À]��Z^cyY

b�Y�µv��b]Zg�¶h«�½Z·�½yZ°À]��ºÀ��¹ Z·�½yZ°À]�Ò��Z¯Y ¾�yz]� y¹%Z¯� ¾°�ÇZc�Zd]� ±YyZ°À]� uyº¯� yu½uZ¿{� ½Z·� b�Y�µv�³�­Zl³Y�©Z¤d³Y� yu� ±Y¹Yz��½Z·�b�z�À�� zÀsY� ¶·u� yu� ¶³Zdt^�ºs½zÀ-yZ¨]�¹ ±ºs�|¯z£�½Z·�©º^¬-&KHODWRU�²·M�½Z·�¶§�½yº��¶]�b�Y�µvÀ�t]�uº^¸]�yZÀ�]�Yy�±YyZ°À]�bÀ��¹¾«Z�-y|]�²��¶]�¾°�ÇZc�yZ#u�¶$]�¦¿�±vÀ�y�©Z°doYb�Y� ¶d�Z¿��¿Y|�Y�Ó¹Ô��Zk�±M� {Y{¹z] ©Z°doY� ¶§�¾¿bÀ��¹�¶�«Z�¯� �u¹y�¾¯�ÇZ]�²���¿Y|�Y� Z]�¶h«�aÈ¨�¯v]Z¿�¾¯�½zd�À]�bÀ°·Y��±YyZ°À]�²¿Y�¶h«�

Archive of SID

www.SID.ir



�¹�µz��²À�ov°p¯�zd§u º�½v°p¯yº��v°p¯�zd§u�º�½yYº�·Z��¶°�Z��zd§u

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��®·uyZ¸#�µy¹u�µyZ°�ÒÑ��]Zc±ZdÎÐÕÑ��

±YyZ°À]�²¿Y�yu�b¿º¿&³%�z]� µv��­Zl³Y�½Z·�¾�yz]�uYv�cµv¯M�b�v]� Z¸³M�{Y�®·�¾ ¬dt¯�j¿Zd³�¹ b�Y� µuº]�¥v³Yb�Y�6LDPRSRXORX±YyZ¨°·�¹�Õ��ºÀ�*,yu�Yy�µ¹z-� Z¯Y� �v³uz§�z§w�v·Z��µ¹z-{Y�zd�À]�yZ°À]$O�:DKDGQL¹ ±YyZ¨°·�Ö�²À]�½yYu�¾´�¯�a¹Z c*,v·Z��¹ yZ°À]�µ¹z-� v´d�ZÀ³�½yZ°À]� ¾³Y¹Yz�� ¶]� ¶kºc� Z]� �¶�«Z�¯� ²¿Y� yu¶h«�bÀ��¹�¾�yz]�bÀ°·Y�¹ ±Yz¿Y� yu� y¹%Z¯�¾°�ÇZc�Zd]¾�yz]� Z¸³M� yu�b¿º¿&³%� ¾³Y¹Yz�� �±YyZ°À]� ²¿Y� yuµv�� b�Y�
Z·��¹y�¹ uYº¯µuº]�©zd´§�µ¹z-�[Ztd³Y� Z]� �¾��¤¯��º³�{Y�¢À¤pc��¹yb�Y��º.d -��µv·Z�¯�µYy�{Y�aZ�È�Y�½y¹M��°k��¹yuº]�¶¯Z³���z��±uz§z��¹ ¾´À«Z]�¶´¿Z�¯�®lo�²ÀÀ�c�½Yz] ±º¯{M��À��¶³º°³�3LORW�6WXG\�¶³º°³�®lo�¹ v��­Zl³Y� ÒÕv��²ÀÀ�c�z ³��Àczc�²¿Y�¶]\ÒÕyu�¶§�¾³Z�§�{Y�yZ°À]� ©Z�ÔÕ¾°�ÇZc�²°l³Y� µZ.³Z¯yu�¶]�±ºs�b�Z¿yu�½Yz]�v³v��[Ztd³Y� v³uz§�¾¯� ¶�kYz¯�v·Z�� µ¹z-�ÒÕz ³�{Y ®«Z��uYz�Y��Àt�c��t]�¶]�µv´´§�¶�kYz¯�¹ yZ°À]�µYz°·¾¯È�Y�uY{M�µZ.�³Yu�¾¨�|�³Yv³u�µv¨�³Yu�v³v��[Ztd³Y� �²��z�³� {Y� µ¹z-� ¹u�b¿Z¸³� yu½uZ�d£Y���¹� �~´k�� v³v��º�°·�±Z·u�b�Yv¸]�bÀ��¹�¹ ¾�Z°dkY�z]�²�v��b�YuuZ¿�¹ ¶^�Zp¯�v«ºc� uz.«Z��²¿zsM�}Z�Y�ÎÍ� ½uZ�d£Y�bÀ��¹�ª���½Z·�yºd§Z��}Z�Y�z] ¾�Z°dkY�bÀ��¹��b³º¨��¶¤�´¯ �Z¸³M�ªÀ�pc�±Y|À¯��yuZ¯�¹ yv�¶]� �¶³Zs� %Yzd¯� ¶]� yYº³Zs� v�]�b^�³� ¹ ¦¬°cÒµ¹z-� �v]�¾¬Às�¹v]����ºd¯��[ºs��¾«Z��v³v��®À�¤c�±M�{Y½Yz]�¾]ºs�¾�Àt�c�¥È¯�­z��²Àd¿z��±Y|À¯�¶§�¾¿Zk¶��²À.³ZÀ¯� �b�Y�±Z¯yu� µºp³� ¹ ½yZ°À]�av��¾�yz]½yYuz]�©Zp��¶]��º]z¯�aZ�È�Y�²À´$°·�¹ zsM��¿Z¯{Mv��iYztd�Y�±YyZ°À]�µv³¹z��{Y��¾¬sYu�½Z·�½yZ°À]�z�³�{Y Z��µ¹z-�yuv³v���xo�¶�«Z�¯�{Y�yZ°À]�uYz�Y�v·�±YyZ°À]�½yZ°À]�av��\�o� z]�b�Y�²¨°¯� y¹%Z¯�¾°�ÇZc�Zd]�b]Z¿u� v´³Z¯�¾¿Z·�½yZ°À]� yZ#u� ±Z¯yu��yYº�� ¹ µºp³

v´�Z]� µzÀ�¹� ¾^¬£� ¾doYyZ³�b�Yv¸]�bÀ��¹� uyº¯� yuuyYu�½uZ¿{�bÀ°·Y� ¶h«�b¯È�� yu� ¶§� Zk�±M� {Y �±Z·uyu�ª¯Z��²¿Y��xo�½Yz]½Zk� ¶]� �v·Z�� ¹ yZ°À]� µ¹z-{Y� �±M�½Z·�¶��u� uYv�c� Z¿� ±u{�¥Yº�¯� uyº¯� yu���z�±Z·u�b�Yv¸]� µv�� µuZ���sZ�62+,�6LPSOLILHG� 2UDO� +\JLHQH� ,QGH[�v�� µuZ d�Y��½Yz]��sZ�� ²¿Yuº��¾¯�µuZ d�Y�­zk�¹ ½z]u�±uº^³�Z¿�±uº] ¾�yz]�ÎÎ�� ±Yv³u�yZ¸#�¾«Z§Z]�mº���� �ÇZ]�©¹Y�½ZÀ�Mb�Yy�©Yzd³Z ²À¿Z�� �#� ¹ÇZ]�²À¿Z�� ©¹Y� ½Z·ZÀ�M� ¾³Z]{� mº��� ¹ v³v�� ¾�yz]�¶]� ¶§� ½uv�� ½Z·{ZÀd¯Y� }Z�Yz]� ~�� 62+,�v]�¹ ��ºd¯��[ºs�¶d�u�¶��¶] �v��µuYu��[ºs Ï�Î�Í�Í��ºd¯� �Í�ÐóÐ�Î�À��� �Í�ÓóÎ�Ð�®À�¤c v³v��ÎÏ��±Yv³u� ²d�Yv³�ayº�yuÓ±Yv³u� �ÔZ¿�Õ ¶´¿Z�¯�¶ÀoZ³�±Z°·½Z·�±Yv³u�±uº^³�ayº��yu�¹ v��¾¯�b�z-�¾¯�yYz£�¶´¿Z�¯�uyº¯�y¹Zl¯�²À�À���©Yzd³Z���ÎÐ�{Y ½Y�¶h«��sZ��*LQJLYDO�,QGH[ *,�uºk¹�¾�yz]�½Yz]� uº��¾¯� µuZ d�Y�b¿º¿&³%�av�� ¹�*,�½Z·�¾�yz]�½Yz]uº��¾¯� µuZ d�Y�®·�¾´À«Z]� ¹ ¾�Z´�zÀ-�¶°·�ÎÎ��²¿Y� yu �¶�«Z�¯*,³u����½Yz]¶§�¾³Yv62+,½zÀ-�µ{Yv³Y�Z·�±M� v��¶^�Zp¯��uº]�µv��±Yv³u�����sZ���°k�Z]�~��v¯M�b�v]�½Y�¶h«��sZ���{yY�Z·�±M�uYv�c�z]�®À�¤c�¹� ¶]�½uv��½Z·{ZÀd¯Y�}Z�Y� z]�~��*,{Y�±YyZ°À]�²¿Y� �v¿v��¹ ��ºd¯����À s�µ¹z-�¶��¶]�b¿º¿&³%�av��z�³��À sÍ�Î�Î�Í��ºd¯�Í�Ï�Î�Îv¿v�Ð�Î�Ï� v³v��½v´]�¶d�u��ÎÐ��yY|�Y� ­z³� {Y� µuZ d�Y� Z]� ½yZ¯M� ½Z·�¶^�Zp¯6366¹ ½Z·�±º¯{M&KL�VTXDUH¹0DQQ�:LWKQH\�:LOFR[RQ ¹ v��­Zl³YÍÒ�Í3�v��¶d�z-�z�³�yu�yYu�¾´�¯��
j¿Zd³{YÒÕ�yZ°À]�ÐÖ¹ �À s�b¿º¿&³%�z ³�ÎÖb¿º¿&³%�z ³� v´d�Yu���ºd¯�b¿º¿&³%�¦¿�"À·�yuv�³�µv¿u�v¿v��yu v·Z�� µ¹z-ÒÒ¹ �À s�b¿º¿&³%� z ³�Ðb¿º¿&³%� z ³�v¿v��b¿º¿&³%�¶]�Èd^¯�Z¸³M�{Y�¦¿�"À·�¹ v´d�Yu���ºd¯

Archive of SID

www.SID.ir



y¹%Z¯�¾°�ÇZc�Zd]�±YyZ°À]�yu�b¿º¿º³%�¾³Y¹Yz��¾�yz]

µv¨�³Yu�¶¬l¯±ÈÀ-�¾¨�|��­º¬��µZ.�³Yu�¾¨�|��®·uyZ¸#�µy¹u�µyZ°�ÒÑ�±Zd�]ZcÎÐÕÑ��

v³uº^³�yYuº°³Î��a¹Z c� �½yZ¯M� ±º¯{M� ­Zl³Y� {Y�~�½Y�¶h«��sZ��²À]�½yYu�¾´�¯�*,�v·Z��¹ yZ°À]�µ¹z-�¹u v¯M�b�v]�ÍÎ�Í3���²Àd¿z��±Y|À¯�²À.³ZÀ¯y¹%Z¯�¾°�ÇZc� Zd]�±YyZ°À]� yu� ­z� QJ�POÓÔ�ÎÔÒÕ¹ uº]�ÐÖ½yYuz]�©Zp��±YyZ°À]�{Y�z ³� v³uº]�µv���µv��½yYuz]�©Zp��uYz�Y�²À]�{YÏÎ¶]�Èd^¯z ³� ¹ �À s�b¿º¿&³%ÎÕv³uº]���ºd¯�b¿º¿&³%�yZ#u�z ³��Z]�½yYuz]�©Zp��¹ ­z��²Àd¿z��±Y|À¯�²À]��Z^cyY�¾�yz]�yu½Y�¶h«��sZ��*,�v�³�µv·Z�¯�¾.d�^°·���

yYuº°³Î�½Y�¶h«��sZ��*,�±Z�³�Yy�v·Z��¹ yZ°À]�µ¹z-�yu�uº�À¯�µv¿u�yZ°À]�µ¹z-�yu�b¿º¿&³%��¿Y|�Y��º°l¯�yu�v·u�¾¯� �3������
½zÀ-�¶lÀd³�¹ fp]±Y|À¯*,��¿Yz�Y�v·Z�� µ¹z-�¶]�b^�³� �yZ°À]� µ¹z-� yu�±M�­º¸ ¯�¶]�¹ uYu�±Z�³�½Y�¶�oÈ¯�ª]Z£®�y�¶]�¶§�b�Yµ¹z-yu�b¿º¿&³%� �±Z·u�b�Yv¸]�bÀ��¹� ±uº]� ±Z�¨¿b�Y�µuº]�zd�À]�¾¬Às�yZ°À]�b¬��¶]�v³Yºc�¾¯�©ÈdsY�²¿Yv�Z]� ±Z¯yu� �yYº�� {Y� ¾�Z³� ¦À°d�À�� ½Z·�½yZ°À]�yZ]��¿Y|�Y�¹ ±ºs�yz¨¯�¢¿y|c�b¬��¶]�¶§�¾¿Z·�½yZ°À]

v³º��¾¯� uZl¿Y�²·M��¿Y|�Y� z.¿u�ª¬�� {Y*,µ¹z-� yu�±Z·u� ¾¨�s� ¹ uºkº¯� ½Z·�±%º¬§Y�©Z¯� ±Yºc�¾¯� �yZ°À]��¾³Z·u�~ ´c�b¬��¶]�uz]�­Z³�Yy� ¢À¤pc�¢^��z]�6LDPRSRXORX�±Y|À¯��±YyZ¨°·�¹*,yu�v·Z�� µ¹z-{Y� �À]� ¾¸kºc� ª]Z£� yYv¤¯� ¶]� yZ°À]� µ¹z-�½uZ�d£Y� bÀ��¹� �~´k� �²�� z�³� {Y� µv�� ±Z�°·� �z�¯�v¿Yyº¬��±Y|À¯� �¾�Z°dkYµ¹z-� Z]�¾¿Yx��®¿%y� ¹ ¾ yZ°À]�uº]��¿Y|�Y�b¬�� ±Z�¿Y*,Yy� yZ°À]� µ¹z-� yu�b�Yv¸]� ±uz¨³� b¿Z�y� v´³Z¯� ¾��º¯� ¥zp¯� ª¯Yº�{Y�¾�Z³�±Z·u�¾¨�s�¹ ±%º¬§Y�©Z¯��±Z·uRYHUMHW��À]� v³Y�¶d�³Yu�¾¯Yv£�½Z·�±Yv³u�vo�{Y�Õ��z-Y��¶�«Z�¯�²¿Y�yu¹ yZ°À]�µ¹z-�yu�±Z·u�b�Yv¸]�bÀ��¹�¶#º�°·�v·Z�� ¶kºc�ª]Z£��¿Y|�Y �uº]�µv�*,v��µv¿u�yZ°À]�µ¹z-�yu�uº]�±Z¤¤p¯�{Y�¾sz]�½Z·�¶d�Z¿�¶]Z�¯�j¿Zd³�²¿Y�¶§�Õ¹ÎÑ� j¿Zd³� Z]� Z¯Y$O�ZDKDGQLb�Yu�az¿Z�¯� ±YyZ¨°·� ¹� ²À]��±Z�¿Y*,�½yYu�¾´�¯�a¹Z c�®«Z��uYz�Y�¹ yZ°À]�µ¹z-� v´d�ZÀ³�Ö����¹�¶§�z.¿u�½Y�¶�«Z�¯�yu±Z·u�b�Yv¸]�bÀ�v��¾�yz]� y¹%Z¯�¾°�ÇZc� Zd]� ±YyZ°À]� yu� ¶h«�b¯È�¹½ÇZ]� uYz�Y� yuÎÏ¹ ±Z·u� b�Yv¸]� bÀ��¹� �©Z��uº]�v]� yZÀ�]� ¶h«�b¯È��ÎÒ��¾�Z^cyY� �Z¯�¶�«Z�¯� yu� Z¯Y ¹ ²��²À]*,v�³�µv¿u�yZ°À]�µ¹z-�yu��{¹z]�yu�yYu�¾´�¯�a¹Z c�±v¯M�b�v]�Z]�¶§�v�y�¾¯�z�³�¶]³%¶]�¾-vÀ�y�½Yz]�½|§Yz¯�uºk¹��±YyZ°À]�²¿Y�yu�b¿º¿&v�Z]� ½y¹z�� ±YyZ°À]� ²¿Y� ¾³Z·u� ½Z·�¶�¿Z��²À´$°·yu� ¶h«�aÈ¨�¯� zd�À]�¾�yz]�½Yz]� ¶§� uº��¾¯� uZ¸´�À��sZ��{Y�½v�]�½Z·�¶�«Z�¯�yu��y¹%Z¯�¾°�ÇZcZd]�±YyZ°À]¶�¯Zk�©Zd³uº¿z��&3,71�uº��µuZ d�Y��
�]Z´¯��� 1HYLOOH %�� 'DPP�'�� $OOHQ� &�� HW� DO�� 2UDO� � DQG�0D[LOORIDFLDO� 3DWKRORJ\��QG� � (GLWLRQ�� 3KLODGHOSKLD��:%�6DXQGHUV������������ Ï���º¿� �¾d¤ ��{Y�½zÀ-��À��½Yz]�¦Àd³%� µy¹Z�¯ ¾°�ÇZc�±Yz¸c��±Yz¿Y�¾°�ÇZc�²°l³YÎÐÔÓ�� ��ÎÍÑ�
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����� 1HYLOOH�%��'DPP�'��$OOHQ�&��HW�DO��2UDO��DQG�0D[LOORIDFLDO� 3DWKRORJ\��QG� � (GLWLRQ�� 3KLODGHOSKLD��:%�6DXQGHUV���������������� Ó�Yz·{� �{Z^§Z���¾°�ÇZc�½yZ°À]�±Z¯yu�½Z°´·YyÎÖÖÔ� ±Yz¸c��±Yz¿Y�¾°�ÇZc�²°l³YÎÐÔÓ�����ÐÏ�ÎÑ�
��� *DODQHOOR� 5�� $� 7KDODVVHPLF� &KLOG� %HFRPHV�$GXOW��5HY�&OLQ�([S�+HPDWRO��������������������� 6LDPRSRXORX� � 0DYULGRX� $�� 0DYULGLV� $��*DODQDNLV� (�� HW� DO�� � )ORZ� 5DWH� DQG� &KHPLVWU\� RI�3DURWLG� 6DOLYD� 5HODWHG� WR� 'HQWDO� &DULHV� DQG�*LQJLYLWLV� LQ� 3DWLHQWV� ZLWK� 7KDODVVHPLD� 0DMRU��,QWHUQDWLRQDO� -� RI� 3HGLDW� 'HQWLVWU\� ������ ������ ��������� $O� :DKDGQL� $P�� 7DDQL� '4�� $O� 2PDUL� 02��'HQWDO� 'LVHDVH� LQ� 6XEMHFWV� ZLWK� %HWD�7KDODVVHPLD�0DMRU�� &RPPXQLW\� 'HQW� 2UDO� (SLGHPLRO� ��������������������� ÎÍ�²À�o� �½yZ�o��aZ¤À¤pc� yu� ¶¿Z�� ½Z·� �¹y ±Z·u�b�Yv¸]�±Yz¸c���±Yv³u�¹ ±Z·u�b�Yv¸]�zd�uÎÐÔÔ� ��ÐÑ� ÎÎ�z£Z]�v°p¯� �µ{º¯� �vÀ°o� �}v¤¯��®À�³uº¿z��iZ�³Y ½yZ°À]¹� b¯È�� yu�±Yz¸c��uZ¸kz�³� ¶��R¯ÎÐÔÍ� ���ÑÒÑ�ÑÑÔ�

����&DUDQ]D��1HZPDQ��&OLQLFDO�3HULRGRQWRORJ\���WK(GLWLRQ��3KLODGHOSKLD��:%�6DXQGHUV����������������� *UHHQ� -&�� 9HUPLOLRQ� -5�� 7KH� 6LPSOLILHG� 2UDO�+\JLHQH�LQGH[��-�$P�'HQW�$VVRF������������� ÎÑ�Z^¿u� �½uzld�u�¾°�ÇZc� Zd]� ½yZ°À]� ¶�]Yy� ¾�yz]¾sz]�¹ ±Yv³u�¾-vÀ�º��¹ b¿º¿&³%��±%º¬§Y�©Z¯�Z]�y¹%Z¯Y|]�aZ^À§zc¡�¾��tc�½Yzd§u� µv�³��Z#� ¶¯Z³� ±Z¿Z�¾d�¸]�vÀ¸��¾¨�|��­º¬��µZ.�³Yu�¾¨�|�³Yv³u�µv¨�³Yu�±Yz¸cÎÐÔÐ� ÎÒ�Z¿Qy� �±Z¿z �k��iZ�³Y� ¹ ±ºs� ½Z·�¾¿Z�yZ³¹ ¦À°�ÇZc� ±YyZ°À]� yu�¾�yz]� ¹ ¢À¤pc� ¹ ®À�³uº¿z�¦À°�º«�µv¨�³Yu�¾¯º°��½Yzd§u�µv�³��Z#�¶¯Z³�±Z¿Z�µZ.�³Yu� ¾¨�|�³Yv³u�±Yz¸c� ¾d�¸]� vÀ¸�� ¾¨�|�� ­º¬�� ÎÐÔÏ� ÎÓ�¶°�Z�� �½yYº�·Z���¹ b¿º¿&³%� �±%º¬§Y�©Z¯�¾�yz]y¹%Z¯�¾°�ÇZc� Zd]�±YyZ°À]�yu�±Yv³u�¾-vÀ�º��¶¯Z³�±Z¿Z�µZ.�³Yu�¾¨�|�³Yv³u�µv¨�³Yu�¾¯º°��½Yzd§u�µv�³��Z#�±Yz¸c�¾¯È�Y�uY{MÎÐÔÕ�
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)UHTXHQF\�RI�*LQJLYLWLV�LQ�%HWD� 7KDODVVHPLD�0DMRU
6KDDKVDYDUL�)��'�'�6���3RXUPRKDPPDGL�0��'�'�6���)DUDKYDVK�0+��0�'�

,QWURGXFWLRQ� %HWD�WKDODVVHPLD� PDMRU� SDWLHQWV� UHTXLUH� UHJXODU� EORRG� WUDQVIXVLRQ�� 7KHVH� SDWLHQWV� PD\� VXIIHU�GLDEHWHV��KHDUW�RU�OLYHU�GLVHDVH�GXH�WR�WKLV�WUHDWPHQW��$V�D�UHVXOW�WKH\�QHHG�UHJXODU�PHGLFDO�H[DPLQDWLRQ�DQG�FDUH��8QIRUWXQDWHO\� RUDO� DQG� GHQWDO� SUREOHPV� LQ� WKHVH� SDWLHQWV� UHFHLYH� OLWWOH� DWWHQWLRQ�� $YDLODEOH� LQIRUPDWLRQ� LQ�UHIHUHQFHV� RQ� WKH� SUHYDOHQFH�RI� JLQJLYLWLV� LV� VFDQW� DQG� WKLV� VWXG\�ZDV�GHVLJQHG� WR� LQYHVWLJDWH� WKH� IUHTXHQF\�RI�JLQJLYLWLV�LQ�WKHVH�SDWLHQWV�2EMHFWLYH� 7KH� DLP� RI� WKLV� VWXG\�ZDV� WR� GHWHUPLQH� WKH� IUHTXHQF\� RI� JLQJLYLWLV� WKURXJK� WKH�*LQJLYDO� ,QGH[� LQ�EHWD�WKDODVVHPLD�PDMRU�LQ�FRPSDULVRQ�ZLWK�KHDOWK\�FRQWUROV��0DWHULDOV�DQG�0HWKRGV� 7KLV�LV�D�FURVV�VHFWLRQDO�VWXG\�ZLWK�D�FRQWURO�JURXS��7KH�VDPSOH�LQFOXGHG����SDWLHQWV�DQG����KHDOWK\�FRQWUROV��IURP�UHIHUUDOV�WR�WKH�FROOHJH�DQG�KHDOWK\�SDUWQHUV�RI�SDWLHQWV��DQG�WKH�*LQJLYDO�,QGH[�ZDV�XVHG�IRU�DOO�WKH�VDPSOHV��7KH�WZR�JURXSV�ZHUH�PDWFKHG�UHJDUGLQJ�WR�DJH� VH[��VRFLR�HFRQRPLF�FRQGLWLRQ�DQG�RUDO�K\JLHQH��5HVXOWV� 7KLUW\�QLQH�RI�SDWLHQWV�KDG�PLOG�DQG����SDWLHQWV�KDG�PRGHUDWH�JLQJLYLWLV�� ,Q�FRQWURO�JURXS����KHDOWK\�FRQWUROV�VKRZHG�PLOG�DQG� WKUHH�FRQWUROV�PRGHUDWH�JLQJLYLWLV��1RQH�RI� WKH�VDPSOHV KDG�VHYHUH�JLQJLYLWLV��7KHUH�ZDV� VLJQLILFDQW� GLIIHUHQFH� LQ� *,� VFRUHV� EHWZHHQ� WKH� WZR� JURXSV� �3�������� 7KH� PHDQ� VHUXP� IHUULWLQ� OHYHO� LQ�SDWLHQWV�ZDV���������QJ�PO�DQG����SDWLHQWV�KDG�EHHQ�VSOHQHFWRPL]HG��ELRSV\�RI�VSOHHQ��7KHUH�ZDV�QR�FRUUHODWLRQ�EHWZHHQ�VHUXP�IHUULWLQ�OHYHO��VSOHQHFWRP\�DQG�*,�LQ�WKDODVVHPLD�SDWLHQWV�&RQFOXVLRQ� ,QFUHDVHG� JLQJLYLWLV� LV� VKRZQ� LQ� WKDODVVHPLF� SDWLHQWV� DQG� WKH\� QHHG� VSHFLDO� GHQWDO� DWWHQWLRQ��HVSHFLDOO\�WKH�FRQGLWLRQ�RI�JXPV����
.H\ZRUGV� %HWD�7KDODVVHPLD��%HWD�7KDODVVHPLD� &RPSOLFDWLRQ�*LQJLYLWLV
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