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½YyYuÏ�Îyu�¾¬���yYºszÀ��¶¿x�c��º³���µuº]�v³{zº�uYzº�Y�zhº§Y�Ô�ÕÓvº�yu��] yuZº¯ zÀº�¶uº]�¾¿Z¸´c� ²ºÀ´$°·Ò�ÕÔ] ��uYzº�Y�{Y�vº�yu�¶¶´À¯{�yu�½Y�¶³º-{Y�v³uº]�µuº°³��È�Y�\�§�yuZ¯�zÀ��Z]�¥uº§�¶º¿x�cuYz�Y�\¬�Y��È�Y�\º�§��^º´¯�¾º�z��Ö�ÓÏv�yu�� ¯ {Y�½Y�¶�º°l¯��º¿uYy�ªh¯�¾�°k�½Z·�¶³Z�y�ª¯Z���]Z´½uz���]Z´¯�¹ b¬ °��¹ zd�º��¹ ¶º¯Z³{¹y�¹ ±º¿|º¿º¬cvoY¹�¹ ¾³Z¯yu�¾d�Yv¸]�±Z´§yZ§���[Zd§�¹ µ¹|k�zÀ�³

¹ ±Z.dº�]�¹ µuYº³Zºs ¹ ¾·Z.º�³Yu�¾º�yu�����µuº] b�Y�¶§�v³uYu�±Z�³�Z·�¶d�Z¿�¾·Z-M��l´���t]�yu�ºÕ�ÒÍ zd°§�¶]�±YyuZ¯�{Y�v�yu{YÒÍ¾·Z-M�aÇYºX��v�yu�uyº¯�yu��À���¾º·Z-M�½YyYu�¹ µuYu�nÀpº� [YººkZ¸´c�¹ v³uº]�yuZ¯�zÀ��Zº] ¥uºº§ ¶º¿x�c�½Z¿Y|º¯Ð�Õ {Y��Àº] ¶º] ±Zº³{� {Y�vº�yuÔÒaÇYºX��{Y�vº�yu�v³uº]�ÇZ]�¾·Z-M�½YyYu�¹ µuYu�nÀpº� [Yººk�©¹vk µyZ°�Î��
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µyZ°��©¹vkÎ�cz] �·¹&��uyº¯�½Z·voY¹��¿{ºmº���\�oyuZ¯�zÀ��Z]�¥uº§�¶¿x�c�½Z¿Y|¯�¶]�b^�³�¾·Z-Mv�yu uYv�c ¾·Z-M�n��Õ�ÒÍ ÓÎ �À���¾·Z-M�z¿{ÒÍ��Õ�ÑÍ ÑÖ ��ºd¯�¾·Z-M�ÔÒ�º�ÒÍ��Ð�Õ ÎÍ ÇZ]�¾·Z-M�{Y�zcÇZ]ÔÒ��Í�ÎÍÍ ÎÏÍ �°k
v³uYu�±Z�³�Z·�¶d�Z¿��¾l´���z.³�aÇYºX���t]�yu�º¶§¶#z-Y½uYz�Yv�yub^h¯�¹ ¾ ´¯��z.³�½YyYu�¶§� ]²¿zd�À]�²¿Y�uºk¹� Z]�¾«¹�b�Y�¦¿u|³�®·�¶]�v³Y�µuºyu¶]� yuZ¯� ¶´À�� Z]�¥uº§� ¶¿x�c� ¶]�b^�³�±YyuZ¯�v��z.³�½YyYu�½Y�¶³º-v³Y�µuº]�¾ ´¯�Ò�ÒÔv�yu���©¹vk µyZ°�Ï��

µyZ°��©¹vkÏ��\�oz]��·¹&��uyº¯�½Z·voY¹��¿{ºc¾.³º.# ½Z¿Y|¯�¶]�b^�³��z.³yuZ¯�zÀ��Z]�¥uº§�¶¿x�c�v�yu uYv�c �z.³�¾.³º.#Ò�ÒÔ ÓÖ ¾ ´¯��z.³�²ÀWZ�ÒÍ��Ò�ÑÏ ÒÎ b^h¯��z.³�{Y�zcÇZ]ÒÍ��Í�ÎÍÍ ÎÏÍ �°k
�·¹&��uyº¯�½Z·voY¹�¾¿º.t�Z��µºp³�Z]�¶�]Yy�yu�º±Z�³�µv��iYztd�Y�aZ�È�Y�¾l´��¾·Z-M�aYyZ^��¶]¾¯¯ nÀp�� r�Z�� v�yu� ²¿zd°§� ¶§� v·u¶]� �º]z ©YºX�

~½yZ°À]� ª]Z¤¯� yu� µv´´§� b��Zp¯� uYº¯� uºk¹yuZ· �b�Y�zd�À]�z¿{�½Z·zÀ��{Y�¦À¯Yv§nZ¸´c�¶§�v�Z]�¾¯� Õ�Ò�v³Y�µuYu� nÀp�� r�Z�� ±M� ¶]� ±YyuZ¯� {Y� v�yu�©YºX��¶]��º]z¯�nÀp��r�Z��v�yu�²¿zd�À]�²À´$°·~zd�À]z¿{�½Z·zÀ�� {Y�¦À¯Yv§�[xk� ¹ ®�·�bÀ¬]Z£��b�YnZ]�¾¯�¶§�v�Ï�ÕÖr�Z��±M�¶]�±YyuZ¯�{Yv�yu� v³uº]�µuYu�nÀp��ºp³�Z]�¶�]Yy�yu�º_�·¹&��uyº¯�½Z·voY¹�¾¿º.t�Z��±Z�³�µv��iYztd�Y�aZ�È�Y��¾l´���z.³�aYyZ^��¶]�º]z¯� b^h¯� �z.³� v�yu� ²¿zd°§� ¶§� v·u� ¾¯¶]� ©YºX�~yuZ¯� ­Yv³Y� ±v�� ª¨�v]� \kº¯� ¾·uzÀ�uuz-� ¾¯� Z·�¶´À�� >Z�º�sn¾¯�Z¸´c� ¶§� v�Z]Ï�ÎÖ ¯ �z.³�½YyYu�©YºX��²¿Y�¶]�b^�³�uYz�Y�{Y�v�yu^hb v³Y�µuº]�©YºX��¶]��º]z¯�b^h¯��z.³�v�yu�²¿zd�À]�¹ ~¶]� ±uYuzÀ�¾�t]� ax«� yZ§� >Z�£Y¹� ¶´À�� {Y� ¥uº§ b�Yn¶§�v�Z]�¾¯�Õ�ÖÒ²¿Y�¶]�b^�³�uYz�Y�{Y�v�yu�µuº]�b^h¯��z.³�½YyYu�©YºX�Yv³� ¹ ¶¿|lc��t]�yu�º¾.d�^°·�\¿z���aZ�È�Y�ªÀ¬pc�¶§�v·u�¾¯�±Zº�³�±ºº�zÀ�²À]�b^h¯�¹ ®À¤d�¯��Z^cyY�µv·Z�¯�Z¸³M�¾·Z-M�mº���Z]�Z·voY¹��z.³�¾º.³º.#] uuz-�¾º¯¶n����¾·Z-M�n���²d�y�ÇZ]�Z]�¶§�½yº�u¹y�¾¯�ÇZ]�®·�uYz�Y��z.³�ÍÍÍÎ�Í3� �¹ÐÒ�Í �U� �µyZ°��©¹vkÐ�
µyZ°��©¹vkÐ��c ©¹vk�·¹&��uyº¯�½Z·voY¹��z.³�¾.³º.#�Z]�¾·Z-M�mº���¾¤�Yº

�°k b^h¯��z.³�½ÇZ]ÒÍ��� ¾ ´¯��z.³�²À¿Z�ÒÍ���±º¯{M��º³�¹ ¶lÀd³ ²À.³ZÀ¯ryZÀ�¯��Yzp³Y� v�yu uYv�c v�yu uYv�c v�yu uYv�c
�z.³�¾.³º.#

¾·Z-M�mº��
Î�ÐrÐ�ÐÖ Í�ÎÍÍ ÓÎ Õ�ÐÏ ÏÍ Ï�ÓÔ ÑÎ �À���¾·Z-M�z¿{ÒÍ���
Ô�ÏrÓ�ÑÍ Í�ÎÍÍ ÑÖ Í�ÑÖ ÏÑ Í�ÒÎ ÏÒ ¾·Z-M��ºd¯�ÔÒ��ÒÍ� �

¾.d�^°·�\¿z�±º�zÀ�ÐÒ�Í �U ÍÍÍÎ�ÍS�Y�� Ï�ÒrÔ�ÑÐ Í�ÎÍÍ ÎÍ Í�ÔÍ Ô Í�ÐÍ Ð ¾·Z-M[ºs�{YzcÇZ]ÔÒ ��
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Ñ�ÐrÏ�ÑÍ Í�ÎÍÍ ÎÏÍ Ò�ÑÏ ÒÎ Ò�ÒÔ ÓÖ �°k

D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l.g

um
s.

ac
.ir

 a
t 2

0:
53

 IR
D

T
 o

n 
M

on
da

y 
Ju

ly
 3

0t
h 

20
18

http://journal.gums.ac.ir/article-1-651-en.html


�z.³�¹ ¾·Z-M�¾�yz]���

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

Z]�±YyuZ¯�aÈÀ�pc�n���¶º�]Yy�²ºÀÀ�c�yº�´º¯ ¶º] ºµ¹z-�²À]�½Y�¶�¿Z¤¯�±Z³M��zº.³�¹ ¾º·Z-M�n�º�½Z· b�z-�­Zl³Y��Z^cyY�²¿Y�yu�¾¬Àº�pc��¬dºt¯�±º¯{M�ÈdsY�¶§�vº·u�¾º¯ ±Zº�³�~³Zº¿yY¹�|Àº«Z³M�½yZº¯M¯ yu�½yYu�¾º´�¯�·¹&��uyº¯�½Z·voY¹�¾·Z-M�²À.³ZÀuº��¾¯�µv¿u�¾¬À�pc�±º-Z³º-���Z¤¯�\�o�z]�ÍÍÍÎ� ÍS����º]¶¶º§ ½yºº��À�º�²º¿zc�Z]�¾·Z-M�n�

²ºÀ.³ZÀ¯ÐÐ�ÎÒn���²º¿zcÇZ]�¹ ±YuYºº�À]�µ¹zº- yu�²ººÀ.³ZÀ¯�Zºº] ¾ºº·Z-MÐÓ�ÏÐ½YyYu�¶ºº§ ¾ºº·¹z-�yu�uº��¾¯�µv¿u��v´d�·�¾·Z.º�³Yu�aÈÀº�pc�²¿Y�¾«¹ ±ºº¯{M�z.³�¾º.³º.#�²ºÀ]�Yy�½yYu�¾º´�¯��Z^ºcyY�v·u�¾°³�±Z�³�Z¸³M�aÈÀ�pc�n���¹ Z·voY¹��©¹vk µyZ°�Ñ�
µyZ°��©¹vkÑ��aÈÀ�pc�\�o�z]�¾·Z-M�mº���¾¤�Yºc�©¹vk

�°# ÇZ]�¾·Z-M ��ºd¯�¾·Z-M �À���¾·Z-M±º¯{M��º³�¹ ¶lÀd³ ²À.³ZÀ¯ryZÀ�¯��Yzp³Y� v�yu uYv�c v�yu uYv�c v�yu uYv�c v�yu uYv�c
Z-M�mº��¾·

¾¬À�pc���Z¤¯
Ò�ÏrÐÐ�ÎÒ Í�ÎÍÍ Ð Í�Í Í Í�Í Í Í�ÎÍÍ Ð uYº�À]
Î�ÐrÑÕ�ÎÔ Í�ÎÍÍ ÒÕ Í�Í Í Õ�ÐÏ ÎÖ Ï�ÓÔ ÐÖ ®¬�¿u�z¿{
Ð�ÑrÕÍ�ÏÍ Í�ÎÍÍ ÑÕ Ó�ÎÑ Ô Î�ÒÏ ÏÒ Ð�ÐÐ ÎÓ ®¬�¿u
Ñ�ÒrÐÓ�ÏÐ Í�ÎÍÍ ÎÎ Ð�ÏÔ Ð Ò�ÑÒ Ò Ð�ÏÔ Ð ¾·Z.�³Yu�aÈÀ�pc

~³Zºº¿yY¹�|Àºº«Z³M¶�z�¨¿ÕÍ�ÎÎ ) ÍÍÍÎ�ÍSY�¹ bºº�Y�yYu�¾ºº´�¯¹ uYº��n���²À]¾ºº·Z-M�mº�ºº�yYu�¾ºº´�¯��Z^ººcyYuyYu�uºk¹� Ñ�ÑrÏÖ�ÎÖ Í�ÎÍÍ ÎÏÍ Ð�Õ ÎÍ Õ�ÑÍ ÑÖ Õ�ÒÍ ÓÎ �°k
Z]��z.³�¾.³º.#�¹ ¾·Z-M�mº�º� �Z^ºcyY�zº�³�{Y�º½yZºº¯M�±ººº¯{M��¾·Z.ºº�³Yu�¾¬Àºº�pc�¶dºº�yW�WHVW �ÈdºsYuyº¯�½Z·voY¹�¾·Z-M�mº���²À]�Yy�yYu�¾´�¯v·u�¾¯�±Z�³�Z¸³M�¾·Z.�³Yu�¾¬À�pc�¶d�y�Z]��·¹&�º] �¶º¬��µ¹z-�¹u�¾·Z-M�µz°³�²ºÀ.³ZÀ¯�¶º§ ½yºº�­b�YzcÇZ]�¾¨�|��zÀ��µ¹z-�{Y�¾¨�|�YzÀ��¹ ¾¨º�|�� ÍÍÎ�Í SÓÖ�Ñ W���Yy�½yYu�¾´�¯��Z^cyY�±º¯{M�²¿YvoY¹��z.³�¾º.³º.#�²ºÀ]·¾¬À�pc�¶d�y�\�oz]�Z v·u�¾¯�±Z�³�±Z³M�¾·Z.�³Yu�Z]��z.³�¾.³º.#�¹ ¾·Z-M�mº�º� �Z^ºcyY�zº�³�{Y�º½yZ¯M�±ºº¯{M��±Zº³M�zº�°·�aÈÀº�pc�n�º�|À«Z³M�mº���²À] ½yYu�¾´�¯��Z^cyY�µv´º·u�±Zº�³�~³Zº¿yY¹

\�o�z]�Zº·voY¹�¾º·Z-MaÈÀ�pc±Z³Mz�°·v�Z]�¾¯� ÍÍÍÎ�Í SÓÎ�Ó )�º]¶n���²¿zc�²À¿Z��¶§�½yºº�¶ººººººººº§ ¾ººººººººº·¹z-�yu�¾ººººººººº·Z-M
yu�¾·Z-M�mº���²¿zcÇZ]�¹ µuºº] uYºº�À]�±Zº�z�°·µuº]�¾·Z.�³Yu�aÈÀ�pc�½YyYu�±Z�z�°·�¶§�¾·¹z-¾º¯ µvº¿u��uºº��Yy�½yYu�¾´�¯��Z^cyY�±º¯{M�²¿Y�¾«¹z�°·�aÈÀ�pc�n���Z]�Z·voY¹��z.³�¾.³º.#�²À]v·u�¾°³�±Z�³�±Z³M��z.³�¹ ¾·Z-M�mº���²À]��Z^cyY�¾�yz]�yº�´¯�¶º] º½yZ¯M�±º¯{M��±Z³M�ª���Z]��·¹&º� uyºº¯ ½Zº·voY¹±Z�³�~³Z¿yY¹�|À«Z³Mmº���²À]�½yYu�¾´�¯��Z^cyY�µv´·u
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Z·voY¹�¾º·Z-Mv�Z]�¾¯�±Z³M�ª���¹�ÍÍÓ�Í �SÑÐ�Ñ  )�º]¶µ¹z-�yu�¾·Z-M�v�yu�²¿zc��À���¶§�½yºº�²ºÀ.³ZÀ¯�Zº] yYu�¶º³Zs�¾¬�º�ÖÒ�ÎÕv�yu�²¿zcÇZ]�¹ ²ºÀ.³ZÀ¯�Zº] ¾º·Z-MÒ�ÏÓ¾d�Yv¸]�±Yv´¯yZ§�µ¹z-�yu� b�Y�µvº� µvº¿u�¾«¹z]�Z·voY¹�ª���zÀ�d¯zÀgZcz�³{Y²¿Y��±Z³M��zº.³�¾º.³º.#�Z^cyY�±º¯{MYy�½yYu�¾´�¯� ±Z�³�¶�]Yy�²¿Y�yuv·u�¾°³��z.³�¾.³º.#�¹ ¾º·Z-M�mº�º� �Z^ºcyY�zº�³�{Y�ºzÀ��Z]�¥uº§�¶¿x�c�¶´À¯{�yu��È�Y�\�o�z]�Zº·voY¹½yZ¯M�±º¯{M��yuZº¯W�WHVWZ]�¶§�v·u�¾¯�±Z�³�ÍÒ�ÍS�\�o�z]�Z·voY¹�¾·Z-M�mº���²À]�½yYu�¾´�¯��Z^ºcyY¯ yuZ¯�zÀ��¶´ºÀ¯{�yu��Èº�Y�\º�§] uº��¾¯�µv·Z�¶ ²À.³ZÀ¯�Z]�¾·Z-M�n���²¿zc��À���¶§�½yº�Í�ÎÔyu�¶´À¯{�²¿Y�yu�¾�È�Y�\�§�¶³º.$À·�>È^£�¶º§ ¾º·¹z-²À.³ZÀ¯�Z]�¾·Z-M�n���²¿zd�À]�¹ v³Y�¶d�Yv³ÓÏ�ÎÖyu�v³Y�¶d�Yu�¡º��¶´À¯{�yu�¾�È�Y�\�§�>È^£�¶§�¾º·¹z-uº��¾¯�µvº¿u�Yy�½yYu�¾´�¯��Z^cyY�±º¯{M�²¿Y�¾«¹²À]�yu��È�Y�\�§�\�o�z]�Zº·voY¹��zº.³�¾º.³º.#v·u�¾°³�±Z�³�yuZ¯�zÀ��Z]�¥uº§�¶¿x�c�¶´À¯{�¾.³º.#�¹ ¾·Z-M�mº���²À]��Z^cyY�z�³�{Y ²ºÀ´$°·��±Z�³Yz�°·�ª���Z]��·¹&��uyº¯�½Zº·voY¹��zº.³¶¬�Z���±Yv³{z��uYv�c��µZ¯�yu�¾-uYº³Zs�vº¯Myu�±Y|Àº¯�º³��¾¬^£�Z]�¾¬���v³{z��vº«ºc�º³�¹ ¾¬^£�v³{z��¶¿x�c¶]��kYy��È�Y�\�§��]Z´º¯ ¹ ¾º¬���yYºszÀº� ¶º¿x�c~³Z¿yY¹�|À«Z³M�½yZ¯M�±º¯{M��yuZ¯�zÀ��Z]�¥uº§�¶¿x�c¾°³�±Z�³�uyº¯�²¿Y�yu�Yy�½yYu�¾´�¯��Z^cyY�¶³º.$Àº·v·u�
½zÀ-�¶lÀd³�¹ fp]¾·Z-M�½YyYu�±YyuZ¯�zh§Y�¶§�uYu�±Z�³��·¹&��j¿Zd³�º´ºÀ¯{�yu�¾ À�º�yuZ¯�¶´À��{Y�¥uº§�¶º¿x�c�½Z¿Y|º¯ ¶

\�§�¹ �{º¯M�¶]�v´¯{ZÀ³�Yx«�¹ µuº]�yYºszÀº� ½Yzº]¾¸kºc�ª]Z£�v�yu�¹ v´�Z]�¾¯�¡º��¶´À¯{�yu�aZ�È�Y®·�{Z]�¹ µuº]�¡º��¶´À¯{�yu���ºd¯�¾º·Z-M�½YyYu�®º·v³yYu��{º¯M�¶]�{ZÀ³�«Z�¯�yu�±YyZ¨°·�¹ ½z¿Y|k�½Y�¶ �c��{º¯M�zÀgZc�¾º�yz]�yº�´º¯ ¶º]z]�yuZ¯�zÀ��Z]�¶¿x±Yz¸c�z¸��[º´k�²§Z��±YyuZ¯�½Y�¶¿x�c�¾·Z-M�±Y|Àº¯zº§ �yY|º-½YyYu��{º¯M�{Y�ª^£�±YyuZ¯�zh§Y�¶§�v³uyuZ¯�zÀ��Z]�¶¿x�c�½Z¿Y|¯�¶º] b^º�³�¾ À�º� ¾º·Z-Mv³Y�µuº]�ÎÍ��v�yu�>Z^¿z¤c�¶#z-Y�¶º§ uYu�±Zº�³�zº�Zo��·¹&º� ºb^�³�¾ ´¯�¹ b^h¯��z.³�½YyYu�¶§�½uYzº�Y½Z¿Y|¯�¶]b�Y�¦¿u|³�®·�¶]�v³uº]�yuZ¯�¶´Àº� {Y�¥uºº§ ¶º¿x�c¶´À¯{�yu�¶�«Z�¯�uyº¯�uYz�Y�v�yu�²¿zd�À]�®·�{Z]�¾º«¹vº³Y�µuºº] ¾º ´¯��zº.³�½YyYu�¡ºº��yu�¶§�¾«Zo�yu�{º¯M�{Y�ª^º£ ±YyuZº¯ bº¿zh§Y�¥YyY�yu�½Y�¶º�«Z�¯v³uº]�b^h¯��z.³�½YyYu�ÎÎ��¶§�uYu�±Z�³��·¹&��²º¿Y�½Zº· ¶dº�Z¿�º¾.³º.#�²À]�¦¿�Z¸³M�¾·Z-M�mº���Z]�¶�«Z�¯�uyº¯�½Z·voY¹��z.³] uº��¾¯�µv·Z�¯�b^h¯�¹ ®À¤d�¯��Z^ºcyY¶Z]�¶§�½yº�ÇZ]�|À³�Z¸³M��z.³�n�º� �¾º·Z-M�n�º� ²ºd�y�ÇZº]¾º¯u¹y�¶�«Z�¯�yu�¹½Yyu{Y�b^£Yz¯�yu�±Z¸ �Y�z¸� zº¿{�±Zº§uº§Ó©Z��yu�©Z��ÎÐÕÍ¶§�v��µuYu�±Z�³� ±Y|Àº¯ ²ºÀ]½yZ¯M�¶�]Yy�±Z³M��z.³�¹ ±YyuZ¯�¾º·Z-M�uº��¾¯�µv¿u�½yYu�¾´�¯�ÎÐ��²À]�¶§�v¿uz-��t�¯�µv¯M�b�v]�j¿Zdº³ }Zº�Yz]�º�ÈdsY�±Z³M�¾·Z-M�mº���Z]�±YyuZ¯�aÈÀ�pc�mº��¾º´�¯�½yZº¯M¾·Z-M�²À.³ZÀ¯�¹ uºº�¾º¯ µvº¿u�½yYu±º-Z³º-���Zº¤¯�\º�oz]��·¹&º� uyºº¯ ½Zº·voY¹M ¾¬À�pc³½YyYu�±Zv�Z]�¾¯�½yYu�¾´�¯��ÈdsY�¶lÀd³ �«Z�¯aZz.¿uv¿R¯²À°·¶lÀd³v�Z]�¾¯�ÎÍ�ÎÏ¹ÎÎ��
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½yYu�¾´�¯�½yZ¯M��Z^cyY�±Z³M�¾·Z-M�n���¹ yuZ¯�ª��v��µv·Z�¯�ÎÐ�� z]�²º¿Y�yu�º²À]�½yYu�¾´�¯�½yZ¯M��Z^cyY�¾ À§�¾º�y�Y�\�§�¹ Z·voY¹�¾·Z-M�mº��aZ�Z´À¯{�yu�`¶¿x�c� b�Y�µv��µv·Z�¯�yuZ¯�zÀ��Z]�¥uº§�¶�«Z�¯�yuyu�½Y º�§�¾¿Zdº�¹y�¹ ½z¸º� ¢�Z´º¯ºº� yu�yºº©ZÎÐÔÖ ayº�
b�Y�µv��xsY�¶lÀd³�²À°·�zÀ�³�b�z-�ÎÒ��¶¿x�c�¶´À¯{�yu��È�Y�\�§��]Z´º¯ zº�³�{Y�ºZ]�¥uº§�zh§Y�¶§�v³uYu�±Zº�³��·¹&º� ½Zº· ¶dº�Z¿�yuZº¯ zÀº��·¹&º� uyºº¯ ½Zº·voY¹~¶º�º°l¯] Yy��]Z´¯�{Y�½Y¶µuº°³�z§w�¡º��¶´À¯{�yu�uºs��È�Y�\�§��^´¯�±Yº´º�zh§Y�¾«¹�vº³YvoY¹½Z·¾ À���¾·Z-M�{Y�¶�«Z�¯�uyº¯ µuº]�yYuyºsz]v�Z]�®¸¯�¶d¨³�¹u�½Z¿º-�v³Yºc�¾¯�¶§�v³Y �º� >Ç¹YZ]�¶¿x�c�½Z¿Y|¯�¶´À¯{�yu�±YyuZ¯�aZ�È�Y�n�] uºs�²¿Y�¶§�µuº]�²À¿Z��¶º�¯Zk�yu�yuZº¯ zÀº�¶ªÀ«u v�Z]�¾¯�¶�¯Zk�n���yu��{º¯M�±uº]�¾�Z§Z³� µYy�{Y�uYzº�Y�\º¬�Y�>ZÀº³ZgaZ�È�Y�\�§�a¹Z d¯�½Z·�{ºº¯M�²º¿Yz]Z´]�v´º¿Z°³�¾º¯�Zt¯�\�Z´¯�v¿Z]�Z·Z^�± µYy�{Y�¹ ª¯Zº§ �¾º�Z§¹Z dº¯ ½Zº·zgY�Zc�v³º��¶WYyY�a v´�Z]�zc��t]�¶�«Z�¯�uyº¯�uYz�Y�zh§Y�¶¨´¿Y�¶]�¶kºc�Z]�¾º�z��{Y��Ð� ÑÕ�

|À³�¾¸kºc�ª]Z£�µ¹z-¹�®¬�¿u�z¿{�aÈÀº�pc�½YyYu�� ÑÍ�¶]�¶kºc�Z]�|À³�¹ v´�Z]�¾¯�®¬�¿u�aÈÀº�pc�½YyYu¶¨´¿Yzh§Y½Z·voY¹¶�«Z�¯uyº¯v´�Z]�¾¯yYu�¶³Zs��Õ�ÖÍ� ¹y�²ºÀ]�{Y�Yxº«�¢¿z��{Y��{º¯M�®·�{Z]��¬dt¯�½Z·ª§�yu�½z^s�½Z·�¶³Z�y�²¿zd°¸¯�¶§�±º¿|¿º¬c�¹ º¿uYyz.¿u�z]�v´�Z]�¾¯�yYu�¶³Zs�±YyuZ¯�½Yz]��º�t]�¶�¯Zk�¹yv³yYu�½zcz]�Z·�½YyYu�¶�«Z�¯�uyº¯�½Zº·voY¹�±ºº# zº.¿u��zº� {Y¥uº§{Y�zd°§¦¿µuº]�©Z�v³Y�yZ^¨¿�¶³ZÀ·Z¯�\¬�Y�¶§ ·Z-�¹¾c Z]�¾d�Yv¸]�|§Yz¯�¶]�yZ]�v´#�¾·Z¯�{ZÀ³�¶]�¶kºb�z��½YyYu�¹ yYu�¶³Zs�®·�zh§Y�¹ v´¿Z°³�¾¯�¶�kYzº¯¶]�¹ ¾d�Yv¸]�ª´�z��¢¿z��{Y��{ºº¯M�v´dº�·�¾º�Z§¹ zd�º��¹ ¾�{º¯M�®¬À��¹ ¾³Yz´t��º�¾�¿Z°³�½Z¸�¹yv�Z]�¾¯�µ¹z-�²¿Y�\�Z´¯�yZÀ�]�b¬ °��

�]Z´Î̄�yYºszÀ��¶¿x�c�¹ yuZ¯zÀ��±Z «º¯�{Y�¾�°k�±Yz¸c� �b�Yv¸]��{º¯M�zd�uÎÐÓÔ����Ó�Ï����6ZHHW�%5��7LUDQ�'��0D\HV�0LGZLIHU\��/RQGRQ��%DLOOLHUH�7LQGDOO��������������� Ð}yYv¯� ¹ µuYº³Zs� b�Yv¸]� ª§� µyYuY� º�¶�º°l¯�yuZ¯� zÀ�� Z]� ¶¿x�c� j¿¹zc� ¶¯Z³z]� ¾�{º¯M�±Yz¸c�

v¸]� ayY{¹� ¾d�Yv¸]� yº¯Y� b³¹Z�¯¹ ±Z¯yu� b�Y ¾¨�|���{º¯M�ÎÐÔÔ� ���ÏÍ�Ð� Ñº�~À¤¬]��½uÇ¹Y��Z�zÀ¬��vÀ���½v³zº¯@±Yz.¿u�¹>� yuZ¯�zÀ��Z]�¶¿x�c�j¿¹zc�½yºº�§�|º§z¯�¾°¬��¶¿z�³�
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©Z��±Z§uº§�½z^sÔµyZ°��ÏÐ±Zd�]Zc���ÎÐÔÖ���� ÒÍ�Î���� %LFN� '�� 0DFDUWKXU� &�� :KDW� ,QIOXHQFHV� WKH�8SWDNH� DQG� (DUO\� &HVVDWLRQ� RI� %UHDVW� )HHGLQJ"��0LG�ZLIHU\������������������±������:ULJKW�$/��%DXHU�0��,QFUHDVLQJ�%UHDVW�)HHGLQJ�5DWHV� WR� 5HGXFH� ,QIDQW� ,OOQHVV� DW� &RPPXQLW\�/HYHO��3HGLDWULFV�������������������± ������-DFREVRQ�6:� &+LRGR�/0��HWF��%UHDVW�)HHGLQJ�(IIHFWV�RQ�,QWHOOLJHQFH�4XRWLHQW�LQ���± DQG����\HDU�2OG�&KLOGUHQ��3HGLDWULFV��������������������� =L\DQH� ,6�� 7KH� 5HODWLRQ� VKLS� %HWZHHQ� ,QIDQW�)HHGLQJ� 3UDFWLFHV� DQG�'LDUUKHDO� ,QIHHWLRQV�� -�$GX��1XUV������������������± �� Ö½¹z�s�º�Yz�Y��yu�yuZ¯�zÀ��{Y�µuZ d�Y�ª¿Çu�¾�yz]©Z��yu�­È¿Y�±Zd�Y�v«ºd¯�©Z�¨¿�z¿{�±Zº§uº§ÎÐÔÑ�¾d�Yv¸]�aZ¯vs�¹ ¾¨�|��­º¬��µZ.�³Yu�¾°¬��¶º¬l¯��­È¿Y�¾³Z¯yuÎÐÔÖ�µyZ°�ÎÑ�����Ö�ÐÏ� ÎÍ½zº¿Y|k�º�®º�Z¤«Yº]Y�¾³Zkz �����¶°�Z���¾�yz]� º� Zº] ¶º¿x�c��{ºº¯M�zÀºgPc¾·Z-M�±Y|À¯�z]�yuZº¯ zÀ

±Yz¿Y�º�±Yz¸c�z¸��[º´ºk ²§Zº� ±YyuZº¯ ½Y�¶º¿x�c� �±Yz¿Y�b�Yv¸]ÎÐÔÑ©Z���ÏÑµyZ°��Ï�Î�����ÒÑ �ÑÒ� ÎÎ½{Z^º¸§�º�µ&Àº´¯�¾º³Z·Yz���Z�zÀ¬���zÀgPc�¾�yz]�¾¨°§�¶¿x�c�yu��z.³�¹ ¾º·Z-M�±Y|Àº¯ zº] �{ºº¯M©Zº�¨¿�zº¿{�©Zº �Y��º³Yu�uy¹M�µy�¾°¬��¶¯Z´¬º��� ·¹&�¾d�Yv¸]�aZ¯vs�¹ ¾¨�|��­ºº¬��µZ.º�³Yu�¾º��½|§z¯�±Zd�Y�¾º³Z¯yuÎÐÔÓ�©Z�ÏµyZ°��Ò���� ÏÐ�ÎÖ� ÎÏ{y¹Zº�§�º�¾¬�vÀº��¾º´ÀWZ³�½ºº¬���yº�´¯�zÀ¯Y�¶�kYz¯�±YyuZ¯�uzº¨¬°��¹ �zº.³�¹ ¾º·Z-M�¾º�yz]uyº¯�yu�±Z�Z§�z¸��¾³Z¯yu�¾d�Yv¸]�|§Yz¯�¶º] µv´º´§±Z§uº§�¾¨°§�¶¿x�cÏÑ�Óuºs�¶·Z¯����±Yz¿Y�b�Yv¸]� ÎÐÔÔ�©Z�ÏÔ
µyZ°�Ñ�Ð����ÐÏ�ÏÐ� ÎÐ¶´¸��º�µ&À´¯�yº��¾«Z��ÈÀ«��±YyuZ¯��z.³�¾�yz]�z¸��\�d´¯�¾³Z¯yu�¾dº�Yv¸]�|º§Yz¯��º�º��bºpczº¿{�±Zº§uº§�{Y�bº^£Yz¯�yu�±Z¸ º�YÓ©Z��yu�©Z�� ÎÐÕÍ�µZ.�³Yu�¾¿Z¯Z¯�¹ ½yZd�z��µv¨º�³Yu�¶¯Z´¬º���¸]�aZ¯vs�¹ ¾¨º�|��­ºº¬���±Zd�uz§�¾³Z¯yu�¾d�Yv ÎÐÕÎ�µyZ°�Ï����ÎÏ�Õ�

���� 6XVLQ� /5�� *LXJOLDQL� (5�� (WF�� HW� DO� �'RHV�3DUHQWDO� %UHDVWIHHGLQJ� .QRZOHGJH� ,QFUHDVH� %UHDVW�IHHGLQJ�5DWHV"��%LUWK������������������± ��R� ÎÒ¾³Zl³{�²¿v«Y|��º�vÀ·Z³�¾¸À¤���¶d�z���¾ À§��¿Z�� x�c�z]�zgR¯�ª¯Yº�±M�­¹Yvc�¹ yuZ¯�zÀ��Z]�½yZ�p³Y�¶¿ yuº¯¾¿Zd�¹y¹�½z¸º� ¢�Z´©Z�yuyº�§ÎÐÔÖ�¶¬l¯� ��®À¨o�¾�·¹&�ÎÐÕÎ�µy¹uÒµyZ°��Ï����ÎÑÑ �ÎÐÐ����%HQQH�58+��%URZQ�/.��0D\OHV�7H[W�%RRN� RI�0LGZLYHV�� ��� WK� HG�� /RQGRQ�� &KXUFKLOO�/LYLQJVWRQH������������ ���
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6XUYH\�RI�WKH .QRZOHGJH�DQG�$WWLWXGH�RI�0RWKHUV�'XULQJ�2QH�
<HDU�$IWHU�'HOLYHU\�$ERXW�%UHDVW�)HHGLQJ

0RVDIID�+�
$EVWUDFW,QWURGXFWLRQ� %UHDVW�)HHGLQJ�LV�NQRZQ�DV�WKH�EHVW�ZD\�RI�QXWULWLRQ�IRU�QHZEURQV�LQ�WKH�ZRUOG�ZLGH�DFFRUGLQJ�WR�PDQ\�VWXGLHV�DERXW�WKH�EHVW�ZD\�RI QXWULWRQ�IRU�FKLOGUHQ�2EMHFWLYH� 7KH� DLP� RI� WKLV� LQYHVWLJDWLRQ� LV� WR� FRQVLGHU� WKH� NQRZOHGJH� DQG� DWWLWXGH� RI�PRWKHUV� ZKR� DWWHQGHG�/DKLMDQ�8UEDQ�+HDOWK�&HQWHUV��8+&��GXULQJ�RQH�\HDU�DIWHU�GHOLYHU\�DERXW�EUHDVW�IHHGLQJ¶V�EHQHILWV�IRU�LQIDQWV�0DWHULDOV� DQG�0HWKRGV� 7KLV� UHVHDUFK� LV� D� GHVFULSWLYH� VWXG\� ZKLFK� KDV� EHHQ� GRQH� ZLWK� TXDQWLWDWLYH� DQG�TXDOLWDWLYH�PHWKRG�LQ�EHWZHHQ������ ������'DWD�ZHUH�FROOHFWHG�WKURXJK�GLUHFW�LQWHUYLHZ�DQG�DTXHVWLRQDLUHV��7KH�UHVHDUFK� FRPPXQLW\� FRQVLVWHG� RI� DOO� PRWKHUV� SUHVHQWLQJ� WR /DKLDQ� XUEDQ� KHDOWK� FHQWHUV� GXULQJ� RQH� \HDU� DIWHU�GHOLYHU\��2I�WKHVH������PRWKHUV�ZHUH�VHOHFWHG�E\�FODVVLILHG�UDQGRPL]HG�VDPSOLQJ�PHWKRG�5HVXOWV� $FFRUGLQJ� WR�SUHVHQW� VWXG\��PRVW�RI� WKH� VDPSOHV�ZHUH� LQ� WKH� UDQJH�RI�������\HDUV�ROG� ����������7KH�PDMRULW\�RI� WKHP�ZHUH�XQGHU�GLSORPD��������DQG�ZLWK�GLSORPD����������+RXVZLYHV����������KDG�����FKLOGUHQ����������0HWKRG�RI�QXWULWLRQ�IRU�SUHVHQW�LQIDQWV�ZDV�PRWKHU¶V�EUHDVW�PLON�DORQH�LQ�WKH�PRVW�RI�VDPSOHV����������0RVW�RI�WKHP�ZHUH�LQIRUPHG�DERXW�EUHDVW�IHHGLQJ����������5HVRXUFH�RI�LQIRUPDWLRQ��ZHUH�FROOHFWLRQ�RI�GLIIHUHQW�UHVRXUFHV�� ��������$FWXDOO\��PRVW� RI� WKH� VDPSOHV� KDG� ORZ�NQRZOHGJH� �������� DQG�QHJDWLYH� DWWLWXGHV� ��������DERXW� WKH� VXEMHFW� LQ�TXHVWLRQ��6WDWLVWLFDOO\� VLJQLILFDQW�GLIIHUHQFH�ZDV�REVHUYHG�EHWZHHQ� WKH� OHYHO�RI�NQRZOHGJH�DQG�DWWLWXGHV�RI�VDPSOHV��S���������
&RQFOXVLRQ� $QDO\VLV�UHVXOWV�RI�SUHVHQW�LQYHVWLJDWLRQ�VKRZHG�WKDW�JHQHUDOO\�PRVW�RI�WKH�PRWKHUV�KDG��NQRZOHGJH�DQG� DWWLWXGH� DERXW� WKH� WRSLF� RI� VWXG\�� 7KHUHIRUH�� RXU� VXJJHVWLRQV� DUH� WR� LQFUHDVH� WKH�PRWKHUV¶� NQRZOHGJH� DQG�DWWLWXGHV�WKURXJK�PDVV�PHGLD�DQG�WR�KROG�WUDLQLQJ�FOVVVHV�LQ�8UEDQ�+HDOWK�&HQWHUV��
.H\�ZRUGV�� $WWLWXGH��%UHDVW�)HHGLQJ��.QRZOHGJH��0RWKHUV
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