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¶º§ bºº�¦ ¦v³Zc �¿¦vk ¶¿Â¦± °®�®¸¯�»¦zp³¦�Z¸´c ®z§�¶�oÈ¯
j¿Zºd³ Zºº] zd�À] ¶�¿Z¤¯ �®°¦® Z�s �ÏÍ Zc��zcÇZ] ÄZ·±v«º´¿° °®
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Zº] ¦° ¶º¬�Zo j¿Zººd³ �Ó��ª¨��°®�À¦ºc¾¯ b�¦ ÀZ¿zk�Z] b¸k
Z¸ºº³¡ §ºs ¼Z^�³¦�Â�®z§�¶�¿Z¤¯ >ÎÑ@ ²°Z¯ª¿Â Â�²Â° j¿Zd³
°®�ÀZº¿zk�ÄZ·¶�tº�¯ À¦ºººc¾¯ �Ô��ª¨��°®��®z§�Áv·Z�¯�¦°
Zºº·±v«º´¿° ±¦ Á®Âvp¯ ²¿¦ °®�¶§ ®z§�Áv·Z�¯�¦° �\ Â�]��¶p �
À¦vºÀ¯�ª¯Zº§ À°Zº¤c��®�Ô��Â��«�Ô��ª¨º� °®��v´dºº�· ¶]Z�d¯

�b�¦ ®º¸�¯�°Z���Â�b�z�
�¿Zº°³ �[ Â�]��¶ºp ��°®�°Zº���ÄZº·°ºd³Z§ �Õ��ª¨��°®
zdº°§�Zººc ¶§ b�¦ ¶kºc�ª]Z£�ª¨��²¿¦ Z] ¶�]¦°�°®��v³¦Áv� Á®¦®
ÇZº] À°Zºº¤c�`p ��°®�Ä¦¶´À°§ °Z���`¤�´¯�"À·�ÏÍÍ ±v«º´¿° ±¦
vº¿® À¦ºººc¾¯ ÏÍÍ ±v«º´¿° Ä¦z] ��®��ª¨��°®�Z¯¦ �®°¦v³ ®ºkÂ
¶º§ vº³¦Áv¯¡ ®ººkÂ�¶º] ¶º]¦®z- ¶ºº¤�´¯�°®�Ä¦¶d�] ÄZ·Áz¿¦® ¶§
¿vº� ¶ºº] ¶´À°§ °Z���²¿¦ ®ºkÂ�b¬���v´d�· ¶´À°§ °Z���z.³ZÀ]
ÄÂzÀ³ ÏÍÍ ±¦ zd°§�±v«º´¿° ®¦v�¦ °®��®®z-¾¯ z]�ÂzÀ³ Â® À±¦ºc
v¿Zº] ¶º]¦®z- °®�¾ZÀº� ©¦°¯��ºsz# ±¦ ¾º�Z³�|ºº§z¯�±¦ |¿z-
ÀZº¿®¦z- Zº] Ávº´´§ ¶ºº¬]Z¤¯�ÄÂzÀ³ À¦º´��¶]�bk|«�ÄÂzÀ³ ��ºc
®ººkÂ�¶º´À°§ °Zº���`ºº¤�´¯�¦x«��v�Z] Áv��¶³±¦º¯ ¾�Z���°Z��
ÄÂzÀ³ � ³�¶]�À±¦ºc�²¿¦ ÏÍÍ ±¦ zcÇZ] ±v«º´¿° ®¦v�¦ °®�Z¯¦ ®°¦v³

°Zº���bºº�¦ ¶]¦®z- |§z¯�°®�¦x«�Â�®°ºs¾¯ ®·�¶]�|§z¯�±¦ |¿z-
�v´dº�· \º¬�¯�²º¿¦ z.³ZºÀ] Zº·Áz¿¦® Â�vºº¯¡ v·¦ºs v¿v� ¾^�³
±vº«º´¿° ®vºº� �¿¦|�¦ ¿Z.´· |À³ �sz# À¦vÀ¯�¾l¿°vc�ª¯Z¨c
zº] �ºsz# ¶º¿Ç Àvºº� ½±Z³ Â�®º�¾¯ Áv·Z�¯��Ö��ª¨��°®
ÀZºº¿zk�b�®�²À¿Z� °®��sz# `´¯¦® �¿¦|�¦ Â�Áz§�n���ÄÂ°

�b�¦ ®º¸�¯�ÅÈ¯Z§�±v«º´¿° ®v���¿¦|�¦ Z]

ÏÔÍ Zc ÏÎÍ ÄZ·±v«º´¿° °®�Áz§ ¾ºo�ÀZ¿zk��§
À°Zº¤c�zºº.¿® �ÀZ¿zk�À¦vÀ¯�Ä®v��ªÀ¬pc�ÏÎÎ ±v«º´¿° °®
�v³Z¯¾¯ ¾£Z]�°¦v¿Z� ±º´· ÀZ¿zk�Z¯¦ �v·®¾°³ �¿Z°³ ¦° Ä°ºp¯
vÀ¿Pºc Â�¾º�°z] �º¬dt¯�ÄZºº· 'W °®�®¿Þ° ²¿¦ ¾³Z¯±�Ä°¦v¿Z�
vÀ¿Zºc ¦° ®º¿Þ° ²º¿¦ Ä°¦v¿Zºº� z�Zo�Ä®v��ªÀ¬pc�Â�b�¦ Áv�
ÀZº¿zk �¶º§ vº¿® À¦ºººc¾¯ Ä°ºp¯�À°Z¤c�¿v��®ºkÂ�Z] �v´§¾¯
`ºp ��bºÀ�£º¯ Â�ªºp¯��bºº�¦ À°Z¤c�`p ��¦¿ Ä¦°¦®�±º´·
²º¿¦ ªººp¯�zÀÀ�c�Â�®zÀ-¾¯ ª¨��¶³¦®¦±¡ Â�¾�À^��°º��¶]�À°Z¤c
°®�Àvº� Â°Zººk b¸k ±¦ ¾�Z³�Ä®v��ªo�\À����ºc��¶p �
¾¨¿|Àº�zÀ� °ºº�o�bº¬��¶]�>Z�Z�¦ Â�®z¿x�¾¯ ©°º��6ROYHU
ÀZ¿zk�`p ���¾�v´·�À°Z¤c�Z¿�À¦°Â®�b¸k °®�Ä®v��ÄZ·±z¯
®zºÀ-¾º¯ °¦zº£ �[�\� `ººp ��ÀZ°· Z¿�[ [PD[ `p ��z]�À°Z¤d¯
¶º] �bº�¦ Ávº� �ºº£¦Â�¶k°®�ÐÑÕ ¶¿Â¦± °®�z�Zo�`«Z¤¯�°®�>Èh¯
ÐÑÕ ¶p ��°®�Áv��¶^�Zp¯�ÀZ¿zk�À¦vÀ¯�©Z�È�¦ �b¬��²À°·
¶ºW¦°¦ �[�\� ¶ºp ��°®�Â�ÁvºÀsz# ¶ºk°®�ÎÏ ¨±¦vº³¦ ¶ºº] ¶k°®
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Á®¦® ÀZº�³��ÎÍ��ª¨º� °®�Ä°ºººp¯�À°Z¤c�²d�°�²À]�±¦ ±Z�¡
zº]¦z] °®�&/ �¾^³Zºk ÄÂzÀº³��¦zº] \ºº¿z� À¡�°®�¶§ b�¦ Áv�
ÀZ¿zk�À¦vÀ¯�¶§ �[�\� `p ��°®��b�¦ Áv��®�°�±v«º´¿° ®¦v�¦
®¦vºd¯¦�°®�Á¦ººt«® ¶º] ¾^³Zºk ÄÂzÀºº³ b�¦ À°Z¤d¯ À¡�¶]�b^�³
ÁZ- À¡�v]Zººº¿ �¿Zº°³ )\ Zº] z-¦ Â�®ºº�¾¯ Á®¦® °¦zº£ \ °ººp¯
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5H ��� �®��Â�5H ��� �«���5H ��� �§���5H �� ��«¦���À°Z¤d¯ ®¿Þ° °®�°Z���ÄZ·°ºd³Z§ �Õ ª¨�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
0.

20
.2

.1
4.

1 
] 

                            10 / 15

https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.2.14.1


ÎÐÕÍ v´ �¦ �Ï ¨°Z°� �ÏÍ ¾Z���¾È¤d�¦ÏÍÎ

5H ��� �®��Â�5H ��� �«���5H ��� �§���5H �� ��«¦���À°Z¤d¯ ®¿Þ° °®��sz# ÄZ·°ºd³Z§ �Ö ª¨�

&/ ¾^³Zk�ÄÂzÀ³ \¿z� �ÎÍ ª¨�

®º¿Þ° Ä¦zºº] Z¯¦ b�¦ z ��>Zd�À^� À°Z¤d¯ ÀZ¿zk�Ä¦z] &/ °¦v¤¯
À¡�°¦vºº¤¯�ÏÎÎ ±v«º´¿° °®�¾Zh¯�°º��¶]�®º]�v·¦ºt³ z ��z�Zo
�bºº�¦ Í�ÍÔÍÔÔÒ zº]¦z] ÏÒÍ ±vº«º´¿° °®�Â�Í�ÍÐÔÏÎÔ >Zº^¿z¤c
ÄZºº·±v«º´¿° ²À]�¾]zlc�°º��¶]�°¦v¿Z� À°Z¤d¯Z³ ÀZ¿zk�¨®Âvp¯
>Ï @ ÜZ�¾] Â�¾]Â°Z.¯ j¿Zd³ Â�b�¦ Áv��³°¦|- ÏÔÍ Zc ÏÎÍ

�b�¦ ¸º�º¯�²¿¦ v¿º¯ >Ð@ ±vÀ«º^¯ºc Â�>ÎÒ@ ¦°º¯Z§Z³ Â
>Zºc¦¯�®º¿Þ° ²º¿¦ °®�±vº«º´¿° ®¦vº�¦ ¿Zº°c�¶º] ¶ººº]z¯�j¿Zd³
ÏÒÍ±vº«º´¿°�j¿Zºd³ Z¸º´c Zººl´¿¦ °®�¦x«�Â�v³°¦® ¾�v´·�b¸]Z�¯

®º¸º�¯�ÅÈ¯Zº§ À°Zºº¤c�b«Zo�±¦ »¦zp³¦�¶§ ¦z# ®º�¾¯³°¦|-
bººº�¦ Ávº� Áv·Z�¯�®º�¾¯ zd�À] ÏÔÍ ±¦ ±v«º´¿° ¾d£Â��b�¦

�b�¦ °¦v¿Z�Z³ ÀZ¿zk�¶§
ÀZº¿zk�°®�À°Zºº¤c�\^�¯�¶p ��¦¿ °º�o��ÎÎ��ª¨��°®
ÄZºº·°¦®z] ±¦ ª¨�d¯�ÀZ¿zk�¶º�s�ª¨��²¿¦ °®��®º�¾¯ Áv¿®
�[�]� ©Zººp ��°®�\Àczc�¶]�¶p ��¦¿ °®�Áv��z¿º�c�b�z�
bº�¦ nºº�¦Â���«¦�ÎÎ��ª¨��°®��v³¦Áv� Á®¦® �¿Z°³ �[�\� Â
ÄÂZº�d¯�b°º�£�Â® ¶º] �[�\� ¶ºp ���ºº�ºc ÀZ¿zk�À¦vÀ¯�¶§
À°Zº¤c�¨vº´´§ ®Zºl¿¦ `ººp ���[�\� `p ��¦x«�b�¦ Áv��®À�¤c
ÄZ·¶º «R¯ ��º«¦�ÎÎ��ª¨º� °®�¶º§ bº�¦ zºº§¯�¶]�¿±Ç �b�¦
ÀZ¿zk�¶º�s�²¿¦z]Z´] �v³°¦® ®ºkÂ�|À³ ¶p ��±¦ «°Zs�b�z�
°®�Zºº¯¦ v´dºº�À³ ¾ºº�£¦Â�Äv�]¶ºº� ¶ºººº�s�¶ºp ��²º¿¦ °®
ÀZ¿zk�À¦vÀ¯�Â�v·®¾¯ ÀZ�³�¦° �[�\� `p ��¶§ �§�ÎÎ��ª¨�
b�z� ` «R¯�"À·��¶�¤³�Â® °®�|k�¶] �b�¦ À°Z¤d¯ À¡�¶]�b^�³
²º¿¦ °®�©¦°¯�bº§zo�zÀºº�¯�Â�®°¦v³ ®ºkÂ�Ä¦¶p � ±¦ «°Zs

�v´d�À³ ¾�£¦Â�ÀZ¿zk�¶º�s�b«Zo
»zº� ¦ºº¿ ¶]�Z·¶]¦®z- ¶§ ®º�¾¯ Áv¿® �§�ÎÎ��ª¨��°®
²À¿Zº� Â�ÇZºº] ÄZ·¶]¦®z- Á±¦v³¦ »Èds¦�²À´$°· �v³¦Áv� ÁvÀ�§
¿ºººº� bº¸k��I À¦°Â®�b¸k °®�Á±¦v³¦ ²¿¦ À®º^³ b]Zg�z.³ZÀ]

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
0.

20
.2

.1
4.

1 
] 

                            11 / 15

https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.2.14.1


ÎÐÕÍ v´ �¦ �Ï ¨°Z°� �ÏÍ ¾Z���¾È¤d�¦ ÏÍÏ

�[�\� `p ���§����[�]� `p ����«¦���5H ��� °®�b�z� ÄZ·°¦®z] ±¦ ª�Zo�ÀZ¿zk�¶º�s��ÎÎ ª¨�

¾º¬�¦�ÀZº¿zk�®¦vºd¯¦�¾ººo ¶º§ ÄÂzºº§ �t«¦¾´p´¯ ©Z�dt¯
¦° ª¯Zº§ §Zº^o ¦º¿ Z·¶º]¦®z- ÁÂÈº� ¶º] b�¦ �v´§¾¯ À¦°Â®
ÀÂ°® °®�¾ZÀºº� �À°Z¤d¯ ®¿Þ° b«Zo�»Èsz] Â�v³¦Á®¦v³ ªÀ¨�c
¾³Zººdpc��sz# Àº³Z§��Zl´¿¦ °®�¶¨¬] b�¦ Áv�³�~^o�¶]¦®z-
¾³Zºº£º���sz# Àº³Z§�Â�v´§¾¯ ¶¿x�c�b�®ÇZ] ÀZ¿zk�±¦ >È¯Z§
¶ººd^«¦ �v´§¾¯ ¶À¬tc�ÀÂzÀ] b°��¶]�®ºs |§z¯�±¦ ¦° ¾ZÀ��©¦°¯
�¾³Zºdpc��ºsz# Àº³Zºº§ ¾ºo�¦° ¾ZÀ��©¦°¯�²¿¦ ¶¨´¿¦ ±¦~�
�v·®¾¯ ª¿ºpc�ÀZ¿zk�b�®�²À¿Z� ¶]�ÁZ- À¡�®¦® ¾]Zc ¶°À³ ¦¿
±¦ ¾ZÀº� ¶º§ vº´§¾¯ §Zººl¿¦ ¿zk�ÄZ¤] ª�¦�Ä°¦z£z] ¿Â|«
¶º] ¾ZÀºº� v¿Z] ²À´$°· �v�Z] Áv��«°Zs�¾³Zdpc��sz# Àº³Z§
Ä°¦zº£z] bº¬��¶º] ¦xº« �vº�Z] Áv��®°¦Â�¾³Z£º���sz# Àº³Z§
Àº³Zºº§ b°��¶]�¾³Zdpc�Àº³Z§�±¦ ÀZ¿zk�¦¿ v¿Z] ¾.d�ºÀ� ª�¦
Äz.º¿® ¶ºº] ¾¨¿ ±¦ ¾ZÀ��¶§ Ä°º��¶]�v�Z] Áv��z¿±¦z� ¾³Z£º�
bº�À³ �[�\� `ºp ��°®�¾Zº¤d³¦�²ºº¿¦ zÀ�¯��®º� ª¤d´¯�>Z°À¤d�¯
Â�Á®zºº§ °º^��I ®¦vd¯¦�°®�®ºkº¯�ÄZ·¶]¦®z- |§¦z¯�±¦ ¾ZÀ��¶¨¬]

�v³Z�°¾¯ ¾³Z£º��Àº³Z§�¶]�¦° ®ºs "À�°Z¯ zÀ�¯�¦¿ ¾��Z]
Â��[�]� ©Zººp ��Ä¦zº] °Zº���ÄZº·°ºd³Z§ �ÎÏ��ª¨º� °®
>È¯Zº§ �[�]� `ºp ��°®�°Zº���À¦vºÀ¯��v³¦Ávºº� Á®¦® ÀZ�³��[�\�
°Zº���¶ºº#z- �b�¦ ÏÍÍ ±v«º´¿° °®�°Z���°ºd³Z§ ¶À^��Â�À°Z¤d¯
±vº«º´¿° ¶ºº] ¶º]z¯�°¦v¤¯�±¦ zd°§�¶]¦®z- |§z¯�°®�®ºkº¯�`´À°§
ÏÒÍ ±vºº«º´¿° °®�¶]¦®z- |§z¯�\³Zk�§Zd� ¶§ Àº#��b�¦ ÏÍÍ
�[�\� ¶ºp ��°®�°Zºº���ÄZ·°ºd³Z§ �b�¦ ÏÍÍ ±v«º´¿° ±¦ zd�À]
±¦ zdº°§�¾³Zºº£º���sz# Àº³Z§�°®�¶´À°§ °Z���Â�v´d�À³ À°Z¤d¯
¶§ b�¦ ¶kºc�ª]Z£��b�¦ ¾³Zdpc��sz# Àº³Z§�°®�¶´À°§ °Z��

°Zº���ÀZº¿®¦z- ®Zºl¿¦ f�Zº] �Àº³Zºº§ Â® ²À]�°Z���»Èds¦�²¿¦
°®�ÀZº¿zk�¦º¿ ¦xº« Â�®ººº�¾¯ I ®¦vd¯¦�ÄZ·¶]¦®z- |§¦z¯�ÄÂ°
°ºº�o��®ºº�¾¯ ®Zºl¿¦ Z·¶º]¦®z- |º§¦z¯�¨vººÀ°s °ºp¯�®¦vd¯¦
²ºº¿¦ ®º�¾¯ Ä°ºp¯�À°Z¤c�À®°ºs ®·�z]�f�Z]�Áv��®Z¿ ÀZ¿zk
°Zº���bº�¦¦º¿ Â�®ººº�¾¯ ¸Âz��ÏÎÎ >Z^¿z¤c�±v«º´¿° °®�ª°�

�vd�¦¾¯ ¼Z c¦�Z·¶]¦®z- |§z¯�°®�¾¬§
Ä°ººp¯�À°Zº¤d¯ ÀZºº¿zk�Ä°¦v¿Z�Z³ ¶§ b�¦ n�¦Â�²¿¦z]Z´]
¶º] Z·¶º]¦®z- |ºº§¦z¯�°®��À���°Z���,´¿°�¦¿ vÀ«ºc�¶]�¶º]z¯
zdºº�]��À���°Z���,´¿°�²¿¦ �b�¦ ¾�Z���§Zd� °º�o�b¬�
ÀZº¿zk�°®�¾cZºº�Z�d�¦ °º�o�©°º��°®�Zc b�¦ ¾^�Z´¯ °ZÀ�]
ªººs¦®�I À¦°Â®�®¦vd¯¦�°®�°Z���ÀZ¿®¦z- ¦¿ ±Âz]�\kº¯��¾¬�¦
¦° ¶´À¯± �À���°Z���,´¿°�z.¿® ©°Z^� ¶]�Â�®º� ,´¿°�²À°·
b¿Z¸º³°® Â�®°Â¡¾º¯ ®ºº·¦z� ÀZ¿zk�©Z�Z�d�¦ zg¦�b«Zs® Ä¦z]
bºººº°���®ºº�¾º¯ ÀZ¿zk�¾�v´·�À°Z¤c�À®°ºs ®·�z]�\kº¯
b°º� Â�vºº·®¾¯ ¦° Áv³Â° ªs¦®�"À�°Z¯ ªÀ¨�c��¶]¦®z- °Z��z�
±¦ ¾ZÀ��¶§ ¾¯Z.´· ¦° Áv³Â° «°Zs�"À�°Z¯�¦¿��¶]¦®z- °Z���®§

�v·®¾¯ ªÀ¨�c�®º�¾¯ ¶À¬tc�³®ºs Àº³Z§�ªs¦®
¶º� ÀZº¿zk��ººs �Á°¯�Äv�]¶� b§zo�zÀ�¯�¨v·Z�¯�Ä¦z]
±¦ �bººº�¦ Ávºººº� ®ºº�°��ÎÐ��ª¨ºº� °®�Á°¯�¦ºº¿ Ävºº�]
ÀZº¿zk�bº�®ÇZ] ±¦ ¶º§ ¾«ZÀºº� ¶§ b�¦ n�¦Â��§�ÎÐ��ª¨�
b¸ºk °®�Â�®ººº�¾¯ ¶]¦®z- ¾³Zdpc��sz# Àº³Z§�®°¦Â�v¿¡¾¯
zº] ®ºº°��¾º³Â°® "ººÀ�°Z¯ ¦¿ ª¨��¶]�Â�ÁvÀsz# ®z.d�Z�®Z�
b�¦ ²¿¦ v´³Z¯ b�°®�®º�¾¯ «°Zs�¶p ��À¡�±¦ �[�\� ¶p �
¶ºº] "ººÀ�°Zº¯ zººÀ�¯�¦¿ ¢¿z��±¦~�� �v�Z] Áv��ÁvÀ�¬] ¶§
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�\�]� `p ��°®��«����[�]� `p ��°®��§����[�\� `p ��°®���«¦���ÏÒÍ ±v«º´¿° °®�Á°¯�¦¿ °®�Äv�]¶� b§zo�zÀ�¯��ÎÐ ª¨�

²ººÀo�°®�¶§ ©ÂZ c�²¿¦ Z] ®º�¾¯ ¢¿°|c ¾³Z£º���sz# Àº³Z§
bºº§zo�b¸ºk °®�Â�Ávº�µºº� À¡��ºsz# b¸ºk ¢º¿°|c
Å¦®vºl¯�¾³ÂzÀº] "ºÀ�°Zºº¯ ª¨��¶]�Â�ÁvÀsz# b�Z� ÄZ·¶]z¤�
°®��ºººsz# ±¦~ºººº� ÁZ- À¡��®ººº�¾¯ �[�\� ¶ººp ��®°¦Â

�®vºº³ºÀ�¾º¯ ÀZº¿zk�bºº�®�²À¿Z� ¶]�¿Zl³¦z� ¾º³Zº£ºº� Àº³Zº§
Â�¶ºººp ��±¦ ÀÂzÀº] bº§zo��«�ÎÐ��Â��§�ÎÐ��ÄZ¸¬¨º�°®
ÀZº¿zk�¶º§ ®ºº�¾¯ Ávº¿® �®ºº�¾¯ Áv·Zºº�¯�ÀZ¿zk�ÀZ°dsZ�
®º�¾º¯ ªº¤d´¯�¾º³Z£º��Àº³Z§�¶º] ¾º³Zdpc�Àºº³Z§�±¦ ¶º³ºº.#
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�[�]� `p ��°®�Z\ �§����[�\� `p ��°®�Z] ��«¦���5H ��� °®��sz# ÄZ·°ºd³Z§ �ÎÑ ª¨�

¶º]¦®z- »¦zº�¦ ¾ZÀº� ¶ºº§ ®º�¾¯ °Z¨�¡ ª¨��²¿¦ ±¦ ²À´$°·
°®�¶º«Z^³® Â® ¢º¿z��±¦ ÀZº¿zk�bº�®�²À¿Zº� b°ºº� ¶]�¶³º.#
°®��®ºººººº�¾º¯ Ä°Zººk À°Zººº¤c�¨v´´§®Zºl¿¦ `ºp ��²ºÀ�z�
°® :\ Â��[�\� ¶ºp ��°®�:] �ººsz# ÄZ·°ºd³Z§ �ÎÑ��ª¨�
°®��ºsz# ¯ºº ³�À¦ººc¾¯ Â�v³¦Ávº� Á®¦® ÀZºº�³��[�]� ¶p �
Áv·Zº�¯�¦° v´dº�À³ zº]¦z] ±vº«º´¿° ²ºº¿¦ °®�¶§ v¯Z�d¯�©Zp �

�>ÎÓ@ ®z§

ÄzÀ-¶lÀd³ �ÎÍ
À¦ººc¾¯ �º·Â&��²º¿¦ °®�Ávºº� ¿Zl³¦ ÄZ¸À�°z] ¶]�¶kºc�Z]

¶§ b�z-�¶lÀd³
¶ºº¯Z³z] ²¿¦ °®�¶d�°�°Z§�¶]�³Â°�Â�±z¯ z]�¢^�´¯�©Z�dt¯ �Î
À¦ººc¾¯ ¶§ Ä°º��¶]��b�¦ Áv��¶¯Z³z] Àv��¾¯º°��f�Z]
¶³Z¿¦° `��Zo�¶§ ¾¿Zk Zc��¦° ¾¬¨��z·�Z] ¾°�k�z·�>Z^¿z¤c

�®z§�ªÀ¬pc��v·®¾¯ Á±Zk¦

ÄZ·¶º «R¯ ÄZºk ¶ºº] ²¿|c°Z§ b�z� ÄZ·¶ «R¯ ±¦ Á®Z d�¦ �Ï
ÄzºÀ-°Zºº§ ¶]�²À´$°· Â�b´¿°¦Â¦zd³Z§ Z¿�b´¿°¦Âº§ b�z�
\ºkº¯�Zºº·zÀ�d¯ ¨v��\cz¯��¿¦°¡ Z] ®Âvp¯�®lo�³Â°
Ávº� Áz- zº· Ä¦±¦ ¶ºº] ¿±Ç ©Z^�Zp¯�®lo�v¿v���·Z§
Ázº§ ¾ºººo ÀZ¿zk�zÀ�³�¾¬WZ�¯�ªÀ¬pc�¶§ Ä°º��¶] �b�¦

�b�¦ Áv��z�À¯�b�¦ ®Z¿±�ÄZ·Áz- v´¯±ZÀ³ ¶§
¨z- ®¦v�c�Z] ¶§ b�¦ Áv��f�Z]�¾]Ztd³¦�¨v�v¿vpc ¨±ºo �Ð
��ºc�Áv��¶d�z-�z�³�°®�°¦v¤¯�¿°Z¸# ¦¿ ®Âvo��Äzd°§
ªºÀ¬pc�b£®�ÀZ°· Z] >Z^¿z¤c�¦° ¶¬X�¯ À¦ºd]��ªcZ��Â�Àº�³Zk

�®z§
°®�Ázº§ ¦º¿ ¾ºººo ¾k°Zs�ÀZ¿zk�±¦ Áv¯¡ b�®�¶]�j¿Zd³ �Ñ
°®�¶º§ bºº�¦ ²¿¦ ±¦ ¾§Zo��ÏÔÍ�ÏÎÍ��²À¿Z� ÄZ·±v«º´¿°
¿vº� Zº¯¦ bº�¦ °¦v¿Zº� ÀZºº¿zk�¶#z-¦��¾�°z] ®°º¯�®¿Þ°
ª]Zº£ ¾º]ºs ¶º] v¯Zº�d¯�©Zºp ��°®�Ávº¯¡ Ávºº¿v� À°Z¤c
¶ººº�s�¾�v´·�À°Z¤c�²d�°�²À]�±¦ `¬oz¯�Â�b�¦ Áv·Z�¯

�®º�¾¯ ¸Âz��ÏÎÎ ±v«º´¿° °®�ÀZ¿zk

¶¯Z³ ÁÞ¦Â
�� FROORFDWHG
�� LQVWDELOLWLHV

�� ZDNH
�� VSHFWUDO�HOHPHQW

�� SVHXGR�WLPH�VWHSLQJ
�� FRYDULDQW�RU�FRQWUDYDULDQW
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�k¦z¯
�� 7DQHGD�� 6��� ³([SHULPHQWDO� ,QYHVWLJDWLRQ� RI� WKH

:DNH� %HKLQG�D�6SKHUH�DW�/RZ�5H\QROGV�1XPEHUV�´
-��3K\V��6FR��-DSDQ� 1R������SS������������������

�� 0DJDUYH\�� 5�� +��� DQG� %LVKRS�� 5�� /��� ³7UDQVLWLRQ
5DQJHV� IRU� 7KUHH�'LPHQVLRQDO� :DNHV�´� &DQ�� -�
3K\V���1R������SS������������������

�� 7RPERXOLGHV�� $�� *��� ³'LUHFW� DQG� /DUJH�(GG\
6LPXODWLRQ� RI� :DNH� )ORZV�� )ORZ� 3DVW�D�6SKHUH�´
3K�'��7KHVLV��3ULQFWRQ 8QLYHUVLW\�������

�� 1DWDUDMDQ�� 5��� DQG� $FULYRV�� $���³7KH�,QVWDELOLW\�RI
WKH� 6WHDG\� )ORZ� 3DVW� 6SKHUHV�DQG�'LVNV�´�-��)OXLG
0HFK���9RO�������SS����������������

�� -RKQVRQ�� 7�� $��� DQG� 3DWHO�� 9�� &��� ³)ORZ� 3DVW� D
6SKHUH� 8S� WR�D�5H\QROGV�1XPEHU�RI�����´�-��)OXLG
0HFK���9RO�������SS��������������

�� ,ODL�� :���5XELQ��0��'���DQG�.UHPOH��(���,QWURGXFWLRQ
WR�&RQWLQXXP�0HFKDQLFV��3HUJDPRQ 3UHVV�������

�� 3DWDQNDU�� 6��9���1XPHULFDO�+HDW�7UDQVIHU�DQG�)OXLG
)ORZ�0F*UDZ�+LOO��:DVKLQJWRQ�'&�������

�� 5KLH�� &��0���DQG�&KRZ��:��/���³1XPHULFDO�6WXG\�RI
WKH� 7XUEXOHQW� )ORZ� 3DVW� DQ� $LUIRLO� ZLWK� 7UDLOLQJ
(GJH� 6HSHUDWLRQ�´� $,$$� -���9RO�����SS������������
�����

�� 9DQ� /HHU�� %��� ³7RZDUGV�WKH�8OWLPDWH�&RQVHUYDWLYH
'LIIHUHQFH� 6FKHPH�� LL�� 0RQRWRQRFLW\ DQG
&RQVHUYDWLRQ� &RPELQHG� LQ� D� 6HFRQG�2UHGHU
6FKHPH�´� -�� &RPS�� 3K\V��� 9RO�� ���� SS�� ��������
�����

��� )DUKDQLHK�� %���³,QWURGXFWLRQ�WR�7HQVRU�&DOFXOXV�DQG
*HQHUDO� &RRUGLQDWH� 6\VWHP�´� 3XEO�� 3%�������6(�
'HSW�� RI� 7KHUPR DQG� )OXLG� '\QDPLFV�� &KDOPHUV
8QLYHUVLW\�RI�7HFKQRORJ\��*RWHERUJ��6ZHGHQ�������

��� 9DQ� 'RRUPDO�� -�� 3��� DQG� 5DLWKE\�� *�� '��
(QKDQFHPHQWV� RI� WKH�6LPSOH�0HWKRG�IRU�3UHGLFWLQJ
,QFRPSUHVVLEOH� )OXLG� )ORZV�´� 1XPHULFDO� +HDW
7UDQVIHU��9RO�����SS����������������

��� 3UXSSDFKHU�� +�� 5���/H�FODLU��%��3���DQG�+DPLOLHF��$�
(��� ³6RPH� 5HODWLRQV� %HWZHHQ� 'UDJ� DQG� )ORZ
3DWWHUQ� RI� 9LVFRXV� )ORZ� 3DVW� D� 6SKHUH� DQG� D
&\OLQGHU� DW� /RZ� DQG� ,QWHUPHGLDWH� 5H\QROGV
1XPEHUV�´�-��)OXLG�0HFK���9RO������1R������������

��� 0DJQDXGHW�� -��� 5LYHUR�� 0��� DQG� )DEUH�� -��
³$FFHOHUDWHG� )ORZV� 3DVW D� 5LJLG� 6SKHUH� RU� D
6SKHULFDO� %XEEOH��3DUW����6WHDG\�6WUDLQLQJ�)ORZ�´�-�
)OXLG�0HFK���9RO�������SS���������������

��� 5RRV�� )�� :��� DQG� :LOOPDUWK�� :�� :��� ³6RPH
([SHULPHQWDO� 5HVXOWV� RQ� 6SKHUH� DQG� 'LVN� 'UDJ�´
$,$$��-���SS����������������

��� 1DNDPXUD�� ,��� ³6WHDG\ :DNH� %HKLQG� D� 6SKHUH�´
3K\V��)OXLGV� 9RO������SS������������Äv�]¶ºº� ÄZ¸º³Z¿zk Ä®vº� ªºÀ¬pcù���¸��²��¾-°|]zÀº¯ �ÎÓ

ÀZºº¿Z� ø�±z¯ z]�¢^�´¯�©Z�dt¯�³Â°�¶]�¾k°Zs�Â�¾¬s¦®
ÁZ.ºº�³¦® ¦À³Zº¨¯�¾º�v´¸¯�ÁÂz-�vº�°¦�¾º�Z´�°Z§ ¶º¯Z³

�ÎÐÔÕ �v¸�¯�¾�Â®z�
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