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Z]z¯�¶¬°k�{Y�±ºº-Z³º-¹ µv��¶WYyY�¦�s�¶-z]��¶«%��uÇZ¯yZ¯��
¾¯�µuZ d�Y�²Àd¨��¹ ~³Z�Y�iYztd�Y�½Yzº] ±M�{Yuº��¹ ½z k

kZ-ÀµºÀ¯�¾cyZlc�­Z£yY�{Y�¾sz]�yZd�y�yYuzYy�aZl¿|^��¹ aZk
v³uzºº§ ¾ºº�yz]�½{Zºº�¹z�´§�¹ ½yYu�¶ºº.³�²Àººo yu�yu�±Zºº³M

½Zºº·�·¹&ºº�±Zºº¯{��¾^ºº�³�b]ººº�y��½yYu�¶ºº.³�½Zºº¯u�uºººs
�½yYu�¶.³Ê] µºÀ¯�uZ°l³Y�¶�¤³�¶]�Yy�¶yu�²À´#�®·�¹ v³uy¹M�b�u
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º�p¯�vÀ«ºc�½Yz]�µºÀ¯�b�Z]�¾d ��b¬��¶º] ¶º§ uyYuªh¯�¾cÇ
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±Y|À¯��yx]�,³y��µºÀ¯�b�º-�¹ b�º��,³y��µºÀ¯�b�Z]�¾d º�
�sZº� {Y�¶º§ Yy�²¬ÀºcY�vÀº«ºc�¹ ~ ´ºc±vÀ�y�±Z¯{�®¸¯�½Z·

µºÀº¯¾¯�¾º]È-�¹ \Àº� �ºº�t]�yYu�¶º³Yu�½Zº·v�Z]�½Yz]�
µºÀ¯�²¿Y�\�Z´¯�b�Yuz]�±Z¯{�±uz§��tº�¯Z·½Yz]½yYu�¶.³�

uz��½Z·yZ^³Y�yu�b�Y�¶d�³Yu�½y¹z��¹ ­{Ç��Ö��
º¬-º¨Àº°À¯�¹ ¥yººc¶Ê] �y¹z���¬dt¯�¢�Z´¯�zgY�¢�Z´¯
bº�u�¢�Z´º¯ ¹ � czº¯�±Z¯{�¹½¹y�Yy�b�Yuz]��¬dt¯�½Z·

µºº¸£�±Y|ºÀ¯µºÀº¯ bº�º-�±vº� ½Y�¾¨¿%º«º¿|À��½yZ°À]�¹
¾°�Y�®£y�¶ºÊ] µºÀº¯ ¾º À§�aZÀº�º�s�(VPH�©º��yuëµZ¯�

½Z¯u�Z]�uzº� yZ^º³Y�yu�½yYuyZ^º³Y&Ûåæ�å�åb]º�y�¹ê�íê
vº³uYu�yYzº£ ¾º�yz]�uyºº¯ vº�yu�±Zº¯{ª¯Z��b�Yuz]�½Zº·
uº]�zº¿u�¹ �º�ºd¯��u¹{�bº�Yuz]�©º��yu�v³uYu��yY|-�±Z³M
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¹S+µºÀº¯{Y�Zº·ëí�è¶º]êë�é{Y�µºÀ¯�¶d¿vÀ�Y��b�Z¿��¿Y|�Y�

J����POê�æ¶]�çê�åuz§�YvÀ���·Z§�²Àd¨��yYv¤¯�¹�²À´#�®·
¾cyº��yu�b�Z¿�©|´c�µºÀº¯ bº�Z]�¾d º�©º¬p¯�v¯Zk�uYº¯�¶§

¶º] ¹ bº�Z¿��¿Y|º�Y�Yvdº]Y�yuê�æêv�yu±Z¿Z��yu�¾«¹�vÀ�y
¶º] ½yYuyZ^º³Yé�æçvº�yu��·Zº§uz§�YvÀ��©¹Y�b�Yuz]�zgY�

¾d ���¶d¿vÀ�Y��v´£�¶¬°k�{Y�µºÀ¯�¾ À§�aZÀ�º�s�½¹y�½vº]
b�Yu�µºÀ¯�½v´���yY{Z]�¹ ®���¹zº����bº�Z]�ÎÐ��¹ ¾³ºd�c

±YyZº¨°·ªp¯�¹ bº�Yuz]�r¿yZºc zºgY½¹y�Yy��Z]�eYvoY�½Z·
µºº¸£�±Y|ºÀ¯½u�b´.Àk�®£y�¾¬p¯�¶Ê] µºÀº¯ bº�º-�±vº� ½Y

À³Yy¹ºZ�*LJDQW�GL�9UDQLD�¿Y�yu�º¯ ¶]�ZÀ«Zdºavç�º©Z¾�yz]
v³uz§�µºÀ¯�±Z³Mª¯Z��b�Yuz]�r¿yZc�¶��yu�Yy�¶Ê] ®£y�²¿Y�½Z·

z.¿v°·�{Y�¶d ·�¦º¿ ¶¬º�Z��¶º] zº¿u���º�ºd¯��u¹{�bº�Yuz]
bº�Yuz]av¯�½Yz]�uz��yZ^º³Y�yu�¹ëv³uz§�½yYu�¶.³�µZ¯��yu

µº¸£�±Y|À¯�v´d�z-�¶lÀd³�½yYuyZ^º³Y�±Zº¿Z�¯ b�º-�±v��½YµºÀ
µºÀº¯ yuµºÀ¯�{Y�zd°§�\cYz¯�¶]�©¹Y�bº�Yuz]�r¿yZºc ½Zº·½Z·

uºº] ­ºº� bº�Yuz]�r¿yZºc�ÎÏ��¶Ê] ¹ ¾]È-�[Zdº§ yu�¾º�À´¯
±Zºº¯{ �¶ººÊ] ­Zºº£yY��¾ºº°À¬£Y��¿Yzºº� �¾ºº�Z´��µZÀºº- aZÀºº�º�s

�¿Z´º� �bº�Yuz]½y¹Yzº�Yy�¶Ê] ±Zdsyu��Yz¯Y�¹ aZº�M�¹ ¶ºÊ]
b�Y�µuYu�yYz£�¾º�yz]�uyºº¯�é��� ±ZÀd�Yz�¶Ê] ½yYu�¶.³��¿Yz

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
83

.8
.2

.1
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
04

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.22518517.1383.8.2.15.3
https://jcpp.iut.ac.ir/article-1-434-fa.html


z]�b�Yuz]�±Z¯{�zgYÊ] ½yYu�¶.³�z°���¿Y|�Y¶®£y±Z¸ �Y�

���

¾^�³�b]º�y�¹ uYz-�¾d³Z��¶kyu�z º� ½Zº¯u�yu�Yyîåv�yu�
b�Y�¶dº�Yu�±ZÀº]�Ð��yu�ª¯Z��²¿zczgR¯�\�Z´¯�b�Yuz]�±Z¯{

©º�p¯�bÀ À§�� o�¹ ¾º³Z¯yZ^³Y�zº°���¿Y|º�Y�Zº] �Z^ºcyY¶Ê]
¶º]¾º¯ yZ°º�u¹y�¶ºÊ]yu�v¿Z]�¹ b�Y�¦¿zd§Z°¿È§�¾«ºº�p¯

b�Yuz]��º¬]�{Y�¾�Zs�¶¬ozº¯uº�yu�b�Yuz]�¶¬oz¯�²¿Y�¶§
¶¤�´¯�z]�®§Zo�¾º°À¬£Y��¿Yzº� ¶ºÊ] ¶kººc Zº] �¬dºt¯�¢�Z´º¯

¾º¯ a¹Z dº¯vº�Z]�®£y�¶Ê] b�Yuz]�±Z¯{�²¿zd¸]�²ÀÀ�c�²¿Yz]Z´]�
±Z¸ �Y½Yz]±M�½yYuyZ^³Y�z°���¿Y|�Y�¹ ¶³Zsuz��yu�½yYu�¶.³�
½y¹z�b�Y�

Z·��¹y�¹ uYº¯
À¯�b�Yuz]�±Z¯{�²¿zd¸]�²ÀÀ�c�yº�´¯�¶º]±Z¸ �Y�®£y�¶Ê] µº½Yz]

±M�bÀ À§�� o�¹ ½yYuyZ^³Y�av¯�©º��±uzº] ÇZº]¾�·¹&�yu�
yu�¾�uZ�c�>È¯Z§��¿{ºc�Z]�ª¿yºd§Z���¿Z¯{M�\º«Z£èZ]�yYz¨c�é

¹ bº�Yuz]�r¿yZºcê±Zky¹È��¶¤�´¯�yu�½yYuyZ^³Y�µZº¯±Z¸ �Y
©Zº� ¹u�¾º��ìî¹ìí�b�z-�­Zl³Y�µºÀ¯{ZÀ³�uyº¯�½Z·½Yz]

{M�­Zºl³Y¶ºÊ] �Zº] ¦º¿ {Y��¿Zº¯½YyYu±Zdsyu�æê².°·�¶«Z��
v¿uz-�b�Yuz]�

bºº�Yuz]�{Y�zººcu¹{�{¹y�µu��bºº�Yuz]�±Zºº¯{�±vÀºº�yYz��Zºº]
¶¤�´¯�©ºº°�¯�µZ¯�yº¿z¸��®d�À]z]Yz]�Z]æéî­Z°c�{Y�v�]�{¹y�

ªº-�µu�z·�¶¬�Z��¶]�~���¹ v��­Zl³Y�b�Yuz]�r¿yZºc ²Àº«¹Y
¦º¿ {¹yb�Yuz]�µZ¯z¸¯�®d�À]�Zºc yZº]Z·b�z-�­Zl³Y�½v�]�½�
{Y�~�­Zl³Y�¹ ½yYuz]�¶³º°³��¿Z¯{M½Z·�­{Ç�¾¿ZÀ°À�º¨¿|À���
µºÀº¯avº¯ ½Yzº] ¹ v¿uzº- ª¤dº´¯�¶³Zsuzº� ¶º] Zº·êyu�µZ¯�

¾^�³�b]º�y�¹ uYz-�¾d³Z��¶kyu�z ��½Z¯u�Zº] ¶³Zsuzº�íê�
vº� ½yYu�¶º.³�{Y�µZ¯�z·�¶¬�Z��¶º] ½yYuyZ^º³Y�avº¯ ©ºº� yu

µºÀº¯yu�µvº� yZ^º³Y�½Zº·¶³º°³�b�Yuz]�r¿yZc�z·�¹ yYz¨c�z·
�º«��¹y�¶]�v´£�yYv¤¯�~���¹ v��­Zl³Y�½yYuzº]º©yº¨�Y�

�/XII�6FKRRUO��S+¶ºÊ]µZ.dº�u�¶¬Àº�¹S+¶]�¶d¿vÀº�Y��zºd¯�
{Y�µuZ d�Y�Z]�©º¬p¯�vº¯Zk�uYºº¯ ªº§ yYvº¤¯��±ºÀº�YzdÀc��¹y
aZ´Àd¨��²ÀÀ�c�Z]�¾º³{¹��¹y�¶º] ²Àºd¨���zºd¯ºd§Yz�y�µZ.dº�u

¹ ®À�¬§²ÀÀ�c�¾d�u�zd¯¹zd´��µZ.d�u���ºc�µºÀ¯�b�Z]�¾d �v��

j¿Zd³
uYº¯�aZ ��yu�b�Yuz]�±Z¯{�¶§�uYu�±Z�³��¿Zº¯{M�²º¿Y�j¿Zdº³

�©º¬p¯�vº¯ZkS+¾´�¯�zgY�±Z¸ �Y�¶Ê] µºÀ¯�b�Z]�¾d ��¹½yYu
uyYu�åæ�å3���±Zºº¯{�²Àºº] yur¿yZººc bºº�Yuz]��¬dººt¯�½Zºº·

¯ ½yYu�¶.³�avº¯ ©ºº� zº�³�{Y�­yZº¸#�bº�Yuz]¹ yZ^³Y�yu�µºÀ
½Yz]�±Z¯{�²¿zd¸]�½v´��yY{Z]�¹ µºÀ¯�¾ À§�¹ ¾°§�aZÀ�º�s

±Z¸ º�Y�®º£y�¶ºÊ] µºÀº¯ bº�Yuz]bº�Y�av¯�©º��²À´#�®º·
¾�yz]�uyº¯�aZ ��¶À¬§yu�¶³Zsuz��yu�µºÀ¯�½yYuyZ^º³Y�yYv¤¯

�v´£�v�yu��¶d¿vÀ�Y��©º¬p¯�vº¯Zk�uYºº¯S+µºÀ¯�b�Z]�¾d ���
vº�yu¹²Àºd¨��v�yu�¦º¿ n�º� yuyYu�¾´�¯b�Y�z�³�{Y

�¶³Zsuz��yu�µºÀ¯�½yYu�¶º.³�avº¯ ©ºº�ê¾³Z¯yZ^³Y�µZ¯��±Z¯{�
b]º�y�Z]�uz��yZ^³Y�yu�±Z¸ �Y�¶Ê] µºÀ¯�½yYu�¶.³�½Yzº] ¾^º�Z´¯

íêuYz-�¾d³Z��¶kyu�z ��½Zº¯u�¹ vº�yu�b�Y�©º��yu�Yz¿{�
±Z¸ �Y�¶Ê] µºÀ¯�¾ À§�¹ ¾°§�aZÀ�º�s�½yYuyZ^³Y�avº¯ ²º¿Y

º]¶µv��� o�¾]ºs¹ ½v´��yY{Z]��®���¹ z����,³y�z�³�{Y�¹
µºÀº¯ ¾º§Yyºs�bÀº À§yYuyºsz]�¾]ºs�yZÀº�]�bÀ�º�¹�{Y�Zº·

v³uºº]�¾�yz]�¹ ½yZº¯M�¶¿|ºlc�j¿Zdº³ ¶º] ¶kººc Zº] ²¿Yzº]Z´]
½YzkY�av¯�©º��yu�±Z¸ �Y�¶Ê] µºÀ¯�¾ À§�¹ ¾°§�aZÀ�º�s

²º¿Y�·¹&º�¶Ê] µºÀ¯�bº�Yuz]�æíæª-�{Y�~��{¹y�ª¯Z§�¾·u
Z]�±ZdºsyuµºÀ¯�²¿Y�½yYu�¶.³�¹ ¶¤�´¯�¾°À¬£Y��¿Yz��¶]�¶kºcZ·
avº¯ ¶ºÊ]êav¯�©º�¹�b�Yuz]�±Z¯{�²¿zd¸]�uz��yZ^³Y�yu�µZ¯�

±Z¸ �Y�®£y�¶Ê] ½Yz]�¾³Z¯yZ^³Yb�Y�
fp]

¾�yz]�¶]�¶kºc�Z]Z·yZ°Àc�²À.³ZÀ¯�¶�¿Z¤¯�µv��­Zl³Y�½Z·�j¿Zd³�
µ{Yv³Y�aZ ��{Y�¦º¿ zº· ½yZº¯M�¶¿|ºlc�{Y�ªº�Zoµv��½zÀ-

¶]yYz£�fp]�uyº¯�¶³Z-Yvk�yº��¾¯uzÀ-�
²Àº.³ZÀ¯�¶º�¿Z¤¯�¹ ½yZº¯M�¶¿|ºlc�j¿Zdº³ ¶º] ¶kººc Zº]Z·

�©¹vkæ�-Yº c�¶#�zº�¯�a¹Zº¾´p¯�v¯Zk�uYº¯�²À]�½yYuº©º¬
µºÀº¯±Zº¯{�yu�Zº·¾«¹�uyYv³�uºk¹��Z]�{Y�b�Yuz]��¬dt¯�½Zº·

±Z¯{�²À]¶³º°³��¬dt¯�½Z·½yYuz]�½yYuyZ^³Y�¾´�¯��ÈdsYyYu
½yº��¶] uyYu�uºk¹±Z¯{��¿Y|�Y�Z]�¶§dt¯�½Z·º] �¬º¹ b�Yuz
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z]�b�Yuz]�±Z¯{�zgYÊ] ½yYu�¶.³�z°���¿Y|�Y¶®£y±Z¸ �Y�

���

¾¯��¿Y|�Y�©º¬p¯�v¯Zk�uYº¯�±Y|À¯ �½yYu�¶.³v]Z¿�¾��yu�¾´�¿
¶]�bsyu�½¹y�µºÀ¯�±v���º«Z]�¹ yZ^º³Y�yu�½yYu�¶º.³�µy¹ub¬�

uYº¯�±Y|À¯��v´£�¶]�¶d�Z�³�ª¿v^ºc©º¬p¯�v¯Zk�¾¯��¿Y|�Y�v]Z¿�
�yY|º- Zº] �·¹&º� ²º¿Y�j¿Zdº³§Yº³º$�¬�ÎÍ�uº]�v¤d�¯�¶§

uYº¯�¶¬°k�{Y�µºÀ¯�b À§�½¹y�½yYuyZ^³Y�av¯�¹ b�Yuz]�r¿yZc
©º¬p¯�v¯Zk�b�Y�zgR¯uyYu�b¤]Z�¯��

µ{Yv³Y�v´£�yYv¤¯�½yZ¯M�¶¿|lc�yuµv��½zÀ-�©¹vkæ�yu
 c�yZ^³Y�yu�µºÀ¯�½yYu�¶.³�av¯�©º�¾´�¯�a¹ZZ·yZ°Àc�²À]�½yYu

µºÀ¯�v´£�yYvº¤¯�²¿zdº�À]�¹ uyYu�uººk¹�vº�yu�¦º¿ n�º� yu
¾¯�­yZ¸#�¹ ­º��b�Yuz]�r¿yZºc ¶º] �º]zº¯v�Z]�±Z¯{�z�³�{Y

¶³º°³�yu�v´£�yYv¤¯�²¿zd�À]�½yYuyZ^³Y{Y�v�]�µv��¶À¸c�½Z·êµZ¯�
¾º¯ µvº¿u�½yYuyZ^º³Yuºº��Ê] µºÀ¯¶]�¶¶³Yu�b¬�yZ´§�yu�±uº]�yYu

Zº�µºÀº¯ z¿¶³Yu�½Z·z�Z´��¹ µºÀ¯�±Z°dsZ��¾«¹�¶d�z-�½Zk�yYu
±M�yu�uºkº¯�¾³v�¯�uYºº¯ ¹¹¹ ¾¨¿|À��aZÀ�º�s�²À´#�®·

µºÀº¯ Zº] ±M�¾¿ZÀ°Àº�a¹Z d¯�>È¯Z§�¾]È-�¹ \Àº� ½Zº·b�Y�
yu�µºÀ¯�²¿Y�ªsYu�¾¿ZÀ°À�º¨¿|À��aYzÀÀ�c�v³¹y�}Z�Y�²À°·zº]

µºÀ¯�Z]�½yYuyZ^³Y�avº¯ ©ºº�¹ ¾]È-�½Z·a¹Z d¯�>È¯Z§�\À�
bº�Y�µºÀ¯�yu�>Èh¯{Y�v�]�¾]È-�¹ \À��½Z·ê¶Ê] ½yYuyZ^³Y�µZ¯�

¾¯�ayº��µºÀ¯�ªsYu�yu�¶§�½uZº¿{�aYzºÀÀ�c�bº¬�b�Z]�uzÀ-
¾º¯ uzºc ¹ ­zº³ µºÀº¯av¯�²¿Y�{Y�~��¶ºÊ] µºÀº¯ yu�¾º«¹�uºº�

½yYuyZ^ºº³Y�¾ºº°³�ayººº� ½v¿vºº� aYzººÀÀ�c�²Àºº´#�uzººÀ-
Zºl³Y�uººs yYvº¤¯�ª£Yvºo yu�Zº¿ ¹¾º¯ ­uº��²¿Y�yu�¶§�¶$³M

v��µv·Z�¯��¿Z¯{M��¹ ¾¨¿|À��aYzÀÀ�c�b�z��¹ ,´·M�¾´�¿
ººÊ] µºÀºº¯ yu�¾¿ZÀ°Àºº�bºº¬��¶ºº] ½yYuyZ^ºº³Y�avºº¯ ©ººº� yu�¶

­Zl³Y�zcv´§�¾]È-�¹ \À��µºÀ¯�¶ºÊ] b^º�³�±M��Zºs b�Àº^�
¾¯uº��Î��

yYv¤¯�²Àº.³ZÀ¯�¶º�¿Z¤¯�yuS+¶Ê] µºÀ¯�[M��©¹vkç�²À]
±Zº¯{] �¬dºt¯�½Zº·yZ^³Y�yu�±M�½yYu�¶.³�av¯�©º��¹ b�Yuz

¾º´�¯��ÈdºsY�uzº�¾°³�µv·Zº�¯�½yYuv³¹y�¾�yz]�¾«¹�uº�
aYzºÀÀ�cS+µ{Yvº³Y�±Z�³�½yYuyZ^³Y�av¯�©º��yu�µvº� ½zºÀ-

¾º¯±Y|À¯�½yYuyZ^³Y�±Z¯{��¿Y|º�Y�Zº] ¶º§ vº·uS+|À³�µºÀ¯�[M�
¾º¯ �¿Y|º�YµºÀº¯ zdº�À]�yu�Yzº¿{�vº]Z¿²°��yu�¶Ê] ¶¬°k�{Y�Z·

Àº�y¶lÀd³�yu�¹ µv���z�¯�¾«M�½Z·vÀ�Y�{Y�½uZ¿{�±Y|ºÀ¯��±v
Z·vÀººº�Y�²ººº¿Y��·Zººº§S+¾ººº¯ �¿Y|ººº�Y�µºÀººº¯ [M�vººº]Z¿�

º¬-º¨Àººº°À¯�¹ ¥zºººc �yY|ºº- Zººº] j¿Zdººº³ ²ºº¿Y�ÎÐ�¾ººº´^¯
�¿Y|º�Y�zº]S+b¤]Z�¯�½yYuyZ^³Y�av¯�©º��yu�¶ºÊ] µºÀº¯ [M�

uyYu�
Z·yZ°Àººc ²Àºº.³ZÀ¯�¶ºº�¿Z¤¯�¾ºº�yz]�yu�¶d¿vÀºº�Y�zºº¿uZ¤¯�

µ{Yvº³Y½zºÀ-µvº��©¹vºkç�r¿yZc�²À]b�Yuz]��¬dt¯�½Z·
¾ºº´�¯��ÈdººsY¾ºº°³�µv·Zºº�¯�½yYu¾cyººº� yu�uººº�²Àºº] ¶ºº§

±Zº¯{¾´�¯��ÈdsY�v�yu�¦¿�n���yu�½yYuyZ^³Y�½Z·µv¿u�yYu
¾º¯±Z¯{�¹ uº�yu�½yYuyZ^³Y�½Z·µ¹z-yYz£�½yZ¯M�a¹Z d¯�½Z·
¾º¯v³zºÀ-�µ{Yv³Y�¶d¿vÀ�Y�±Y|À¯�vº³¹y�¾º�yz]Z�³�µv��½zÀ-±
¾º¯�ÈdsY�Z]�µºÀ¯�¶d¿vÀ�Y�½yYu�¶.³�±Z¯{�b�x-�Zº] ¶º§ vº·u
¾´�¯¾¯��·Z§�½yYuv]Z¿�Z¨�´À�«��yY|-�Z]�j¿Zd³�²¿Y�¹ ¥zc�

²¿Y�z]�¾º´^¯�º¬-º¨Àº°À¯­Z.´·�yu�¶Ê] µºÀ¯�yu�uºkº¯�¶d¿vÀ�Y�¶§
¾ºº¯ �·Zºº§ ½yYuyZ^ºº³Y avºº¯ ©ººº� ¹ ±vÀºº�ybºº¤]Z�¯�vºº]Z¿

uyYu�ÎÎ¹ÎÐ��
ººc ²Àºº.³ZÀ¯�¶ºº�¿Z¤¯�yu²Àººd¨��yYvºº¤¯�b ºº� yu�Z·yZ°À

�©¹vºkè�r¿yZºc ²Àº]½yYuyZ^³Y�±Z¯{�¹ b�Yuz]��¬dt¯�½Z·
¾´�¯��ÈdºsY¾°³�µv·Z�¯�½yYu²Àd¨��z¿uZ¤¯�¾�yz]�¾«¹�uº�

µ{Yv³Y¾¯�±Z�³�½yYuyZ^³Y�µy¹u�©º��yu�µv��½zÀ-yYv¤¯�¶§�v·u
µºÀ¯�²Àd¨�¹z¯�¶Ê] ¹ µuº]�ÇZ]�yZ^³Y�{Y�ª^£�¹ b�Yuz]�±Z¯{�yu�Z·y

�·Z§�µºÀº¯ yu�±M�yYvº¤¯�½yYuyZ^º³Y�µy¹u��¿Y|º�Y�Zº] ¹ ±Zº¯{
¾º¯vº]Z¿�±Zº°·½yºº�©¹vk�¶§é¾¯�±Z�³�z¿uZ¤¯�v·u²Àd¨�

µ{Yvº³Y{Y�v�]�µvº� ½zºÀ-êµºÀ¯�²Àd¨��yYv¤¯�Z]�½yYuyZ^³Y�µZ¯�Z·
�ÈdsY�yZ^³Y�{Y�ª^£�¹ b�Yuz]�±Zº¯{�yuv³yYu�½uZ¿{�²¿Y�j¿Zd³

¹ ¾º³yº��aZ¤Àº¤pc�Zº] ¾º�yz]yYv¤¯�v´d�Yu�±ZÀ]�¶§�±YyZº¨°·�
µºÀ¯�yu�²Àd¨�¹ |^��½Z·>È¯Z§�±Z¯{�{Y�zd�À]�¾]È-�¹ ¶Ê] }yZ³

±M�µvÀº�yZ·�bº�uyYu�bº¤]Z�¯��Ó�¹ ¥zc��yY|-�²À´#�®º· �
½yYuyZ^³Y�µy¹u�©º��yu�²Àd¨��yYv¤¯��·Z§�z]�¾´^¯�Yy�±YyZ¨°·

¾¯�vÀ¿Pcv´§�ÎÐ��
²Àº.³ZÀ¯�¶º�¿Z¤¯�yuc j¿Zd³�{Y�ªº�Zo�½Zº·~³Z¿yY¹�¶¿|l

±Z¯{yu�±M�½yYu�¶.³�av¯�©º��¹ ¶Ê] µºÀ¯�b�Yuz]��¬dt¯�½Z·
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z]�b�Yuz]�±Z¯{�zgYÊ] ½yYu�¶.³�z°���¿Y|�Y¶®£y±Z¸ �Y�

���

¶Ê] u¹y¹�{Y�ª^£�µºÀº¯ bº�Z]�¾d º� b º� yu�yZ^º³Y¹ uz��yZ^³Y�
¾º´�¯��ÈdºsY�½yYuyZ^º³Y�avº¯ ©ºº�¾º¯ µv·Zº�¯�½yYuuº�

�©¹vkè��²¿Y�j¿Zd³�·¹&��yY|-�±ºd�.´À§�½Z·�æîîç�¹
±YyZ¨°·�¹ ¥zºc�æîîÖ�yu�µºÀ¯�b�Z]�¾d ���·Z§�z]�¾´^¯�Yy

¾¯�vÀ¿Pc�½yYuyZ^³Y�µy¹u�©º�v¿Z°³�
¹ Z·yZ°Àººc ²Àºº.³ZÀ¯�¶ºº�¿Z¤¯�j¿Zdºº³ ¶ºº] ¶kºººc Zºº]¾ºº�yz]

�s¶Ê] µºÀ¯�¾ À§�¹ ¾°§�aZÀº�º±Z¸ �Y�­Zl³Y�av¯�©º��yu�
²º¿Y�·¹&º�±Z¯{�²Àº] yu�yYv¤¯�z�³�{Y�b�Yuz]��¬dt¯�½Z·

�¶d¿vÀ�Y��v´º£S+,³y��b�Z]�¾d ���©º¬p¯�v¯Zk�uYº¯�yYv¤¯��
­yZ¸#�bº�Yuz]�r¿yZºc ½v´º��yY{Z]�¹ µºÀº¯�æíæ{Y�~��{¹y�

ªº-ªº¯Z§�¾º·u�Ê] ±Zdsyu�©º�p¯�bº�Yuz]�\º�Z´¯�±Zº¯{¶
±Z¸ º�Y¾º¯vº�Z]�¶Ê] µºÀ¯�½yYu�¶.³�av¯�©º��z�³�{Y�²À´#�®·

�uzº� ½Z·yZ^º³Y�yuêZ]�uz��yZ^º³Y�yu�¶ºÊ] µºÀº¯ ½yYu�¶º.³�µZº¯
b]ºº�yíê� o�z�³�{Y�uYz-�¾d³Z��¶kyu�z ��½Z¯u�¹ v�yu�

\�Z´¯�yZÀ�]�µºÀ¯�½v´��yY{Z]�¹ ¾ À§�aZÀº�º�sb�Y�Yz¿{�
ºÀ¯�¾ À§�aZ ��av¯�²¿Y�©º��yu�Z¸´c�¶º³[º¬�¯�vo�yu�¶Ê] µ

¾º¯ �º o¶Ê] µºÀ¯�yu�aZ�¿Z��¹ aYyZ�s�²¿zd°§�¶º¨¬]�uºº�
¾¯�µv·Z�¯uº��

�]Z´¯µuZ d�Y�uyº¯�
æ�­Z³�¾]�æèìî�©Z��¾�·¹&���yY|-½Z·ìî�ìëyx]�¹ ©Z¸³�¶À¸c�¹ mÈ�Y�aZ¤À¤pc��t]��±Z¸ �Y�½{y¹Z�§�aZ¤À¤pc�|§z¯�
ç�½ �±Z-uY{�©º�y�æèìå�¯ yu�½yZ§�µºÀ¯�¯�¢�Z´º¶«vd��¶°kzc��±Z¸ �Y�¾d�´��µZ.�³Yu�aYyZ�d³Y�
è�u �±ZÀd�Yzº��æèëæ�µºÀ¯�¹ aZl¿|^º� ¹ µºÀº¯ ½yYu�¶º.³�½Z°´º·Yy¶³Zsuz��yu�¦�s�aZk��¶°kzc��©¹Y��Z#��¶��R¯�aYyZ�d³Y�

yx]�¹ ©Z¸³�¶À¸c�¹ mÈ�Y�aZ¤À¤pciz§���
é�� �¾�À´¯�æèìè�Ê] ¹ ¾]È-Z¸³M��y¹z��¹ ¶�¹Y��Z#©�±Yz¿Y�¾´��b§z��aYyZ�d³Y��

�� $QRQ\PRV��������4XLQFH��&&%�5HYLHZ�IRU�&KRGRODWH�&RQIHFWLRQDU\�DQG�%DNHU\�������������
��� )RUQL��(���0��3HQFL�DQG�$��3ROHVHOOR��������3UHOLPLQDU\�FKDUDFWHUL]DWLRQ�RI�VRPH�SHFWLQV�IURP�TXLQFH�IUXLW��&\GRQLD

REORQJD 0LOO��DQG�SULFNO\�SHDU��2SXQWLD�ILFXV�LQGLFD��SHHO��&DUERK\GUDWH�3RO\PHU����������������
��� -DIUL��1�5��DQG�6�$�3��-DJLUGDU��������%HFKDYLRXU�RI�VRPH�RI�WKH�FRPPHULFLDO�9DULHWLHV�RI�IUXLWV�DQG�YHJHWDEOHV�LQ�

VWRUDJH�FDQQLQJ�DQG�SURFHVVLQJ�����������������
�� .DGHU��$�$��������4XLQFH�UHFRPPHQGDWLRQ�IRU�PDLQWDLQLQJ�SRVWKDUYHVW�TXDOLW\��3RVWKDUYHVW�7HFKQRORJ\�5HVHDUFK�

DQG�,QIRUPDWLRQ�&HQWHU�'HSDUWPHQW�RI�3RPRORJ\�8QLYHUVLW\�RI�&DOLIRUQLD�
��� .LQJVWRQ��&�0��������0DWXULW\�LQGLFHV�IRU�DSSOH�DQG�SHDU��+RUWLF��5HY��������������
���� .OHVNFKXQRYD�� *�$�� DQG� (�/�� .OHVKFKXQRYD�� ������ ,QIOXHQFH� RI� VWRUDJH� UHJLPH� RI� TXDOLW\� DQG� WHFKQRORJLFDO�

SURSHUWLHV�RI�TXLQFH��/]UHVWL\D�Y\VVKLNK�YFKHEQJNK�=DYHGHQLL�3LVKFKHYD\D�7HFKQRORJL\D������������
��� /HVLQVND��(��������&KDUDFWHULVWLFV�RI�VXJDUV�DQG�DFLGV�LQ�WKH�IUXLWV�RI�(DVW�$VLDQ�TXLQFH��1DKUXQ\�����������������
����7HVWRQL��$���0��9DQROL��)��/RYDWL��0��=LQL��&��1LVDL�DQG�5��%XGLQL�������6WRUDELOLW\�DQG�SK\VLRORJLFDO�DVSHFWV�RI�

LQWHUQDO�EURZQLQJ�LQ�TXLQFHV��&$%��$EVWUDFWV�����������
���� 7XUN�� 5�� DQG�0��0HPLFRJOX�� ������ 7KH� HIIHFWV� RI� GLIIHUHQW� ORFDOLWLHV� DQG� KDUYHVW� WLPH� RQ� WKH� VWRUDJH� SHULRG� RI�

4XLQFH��$FWD�+RUWLF���������������
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