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§¡�zdººÀ«¾¬À¯�ÎÍÍÍ °®� �&LWUXV� SHFWLQ�� 0HUFN� ²ºÀd¨��¿z-
�¿ººÀ³º¯¡�©Z «ºº� ¿z-�Ï�ÓÑ �°Z-¡�¿z-�ÏÍÀ¡�¶ºº] Â��ªo�z�¤¯
©Z «ººº� ¿z-�Í�ÎÑÂ�©Z º���ÀÞÂ°vºÀ·�®Àº�Zd�Ä®�¿z-�Í�ÐÑ
Ä¦zº] �v¿®z-�®À�´c�Ñ�Ò z]¦z]�¼º���Àp¯�S+ �v��Á®Â|�¦�®¿|À´¯
°ºdº�®�²ºÀ°·�¢º^����¿Zº¯ ©°ººº� ¶]�°º]|¯�b�§��Àp¯�¶À¸c

�®z§�ª°��v¿Z]�°Z-¡�À®Â|�¦�ÀÂv]
ÄZ·¶º¿¦vk��¾¿¦±Ä°Zºº°À]�©v��²ÀÀ�c�Ä¦z] �¾¿¦±Ä°Z°À]�Àº¯±¡
°® Â��vº� Á®¦®�bº�§�&'$ bºº�§��Àp¯�ÄÂ°�Ý°Z£��¬dt¯
Ý°Z£�¾´¬§�z�£�Zc�v¿®z-�Ä°¦v¸.³�®¦z-¾d³Z��¶k°®�ÏÏ�Ò ÄZ¯®
Zº] �®ºk ®º£°��Zº·®ºt³��¾¿ºº� ±¦��vº�z]�zd¯¾d³Zº� °Z¸ºº# ¶]
¾º³º �v��¶º¤À£®�jº´��©vº¯ ¶ºº] v�°®�Í�ÏÒ ®¿v��©¦z¬§z�
ÁZ.º³¡��vº� Á®¦®�ºº�b���ÀÂzdº� zºº�¤¯�§¡�Z]�~����v¿®z-
~º� �¶ºd�z-�°¦zº£ §ºº�z¯�Â�ÀÂzdº� bººÀ¬��ªs¦®�°®�Z·®ºt³
Â�~³Zºº°«Â®�Â��ÏÕ��,³Zº¿ ³Â°�¢º^���Zº·®ºt³�À®±�¶º³¦ºk±¦
Zººc Â�v��Á®¦®�°¦z£�Ý°Z£�¾´¬§�z]�²Z°¯�Z·¶$·ZÀ-��Ö��À¦°Z¨°·
ÏÑ zºº· �vº¿®z-�Ä°¦vº¸.³�ÏÏ�Ò ÄZº¯®�°®�b�Zº� ÎÏÍ ©vº¯
z·�°®��v��Ä°¦®z]b�¦®®Z¿�Á®º«¡�ÄZ·¶$·ZÀ-�±¦�°Z]�¦¿�b�Z�
�Ávº� ¾º�°z]�¶º$·ZÀ-�bº�·�°¦zºº¨c�z·�°®�Â�°¦z¨c�¶��®°º¯
Â�¾º�°z]�Z·¶º$·ZÀ-�°®�Ávº� ®Zºl¿¦�¾-®ºº«¡�vº�°®�¿Zl³¦z�

�v¿®z-�¾]Z¿±°¦
À¦|Àº¯ ¾º�°z]�Ä¦zºº] �±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z���ÄzÀ-Á±¦v³¦
ÄZ·¶ºº¿¦vk �$��UDELHL Ý°Z£���ºc�±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�vÀ«ºc
À±®·¶º] Zºº] 3= b�§��Àp¯�ÎÍPO °®�¶³Z-¦vk�°º��¶]��¬dt¯
¿ºÀ¬ºº�À¯�±Â°����±¦�~���v��Á®¦®�b�§��¶¤À£®�°®�°Â®�ÎÍÍ�
²º°c¦Â�¾�Zºº� x�Z§���ºc�¶�º]z¯�b�§�ÄZ·�Àp¯�°®�Z·Ý°Z£
ÐÍ ©vº¯ ¶º] Ávº� »Zº� �ººÀp¯��Áv��Ä°Â¡�°k�¦¿�Á°Z°�
�ÎÏÍÍÍ�J� Þº ¿zd³Zºº� ®¦z-¾d³Z��¶k°®�°Z¸#�ÄZ¯®�°®�¶¤À£®

ÄZºº·®¿|³¡�ÄÂZo�¾º¬p¯�À¦º´��¶]�Áv¯¡�b�®�¶]�¾º¬p¯��v¿®z-
�b�°�°Z§�¶]�Äv�]�ªo¦z¯�°®�¶p�zd¯

�Ñ��z°«Zºº§ ³Â°�±¦�Á®Z d�¦�Z]�±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z��
�v¿®z-�ÄzÀ-Á±¦v³¦�z¿±�¬z��¶]��zÀÀ�c�¾°§�Z]�Á¦z°·

¾ºº¬p¯�zdºÀ«Âz¨À¯�ÏÎÍ Zºº] ¾°¿|³¡�¾º¬p¯�±¦�zdÀ«Âz¨À¯�ÑÍ
¦ºÀ³Â°ºd§ÇZ-¾º¬���Z�Y� vº�°®�Í�Ð ÄÂZºo ¦zdºº�]º��ÁzÀs¯
°®�¶º¤À£®�ÏÍ ©vºº¯ Ä¦z]�Â�Áv� ¶º¬t¯�»°Âv´�¦�¶«º«�°®�vÀ�¦
À®Â|º�¦�Zºº] �´§¦Â��v¿®z-�Ä°¦v¸.³�®¦z-¾d³Z��¶k°®�ÐÔ ÄZ¯®
�©¦°Zºc°Zc�®Àºº�Zd��®¿v���Z�Y� �Î@ ~¯�»z�¯�zdÀ«Âz¨À¯�ÏÒÍ
©Zºº´]z§�ÀÞÂ°vÀ·�®¿v���Z�Y� �Í�Ð �®¿v��©Z´]z§��Z�Y� �Ï
§¡�¿Zº°o�°®�À®¦®�°¦zº£ |Àºº³ Â��> ®¿v��©Z «º���Z�Y� �ÎÑ Â
ÒÍÍ �Àvº� ®zºº� ±¦�~���v���£ºd¯�¶¤À£®�ÎÍ ©v¯�¶]�³ºk
�©¦vºº^À«º¯�¿ºÀ³º¯¡��Z�Y� �Ò@ ©¦v^À«º¯º´�°¡�»z�¯�zdÀ«Âz¨À¯
vÀº�¦��Z�Y� �Ñ�Ï Â�©Z´ºº�°¡�ÀÞÂ°vÀ·�®¿v�Ä®��Z�Y� �Í�Ó
Ávºº� Þº ¿zd³Zºº� Â�¶ºº�Z�¦�¶ººº¬t¯�¶ººº] >�ÖÓ ¦¿°º «ºº�
¶¬Àº�Â�¶ºº] zd¯º³Z³�ÒÍÍ «º¯�¾º��°®�Ä°º³�§xk���ÎÏÍÍÍ�J�
zº· Ä¦zºº] ®¿|³¡�bÀ«Z���ÄzÀ-Á±¦v³¦��v��Áv³¦ºs�zd¯ºd�Âzd¨��¦
�Ä®�±¦��¿Zºº¯±¡�²ººº¿¦�°®��vº� ¿Zºl³¦�°¦zº¨c�¶º� °®�¶º¿¦vk
²º¿¦�°®��vº� Á®Z dº�¦�®°¦v³Zdº�¦�À¦ººº´��¶]�vÀ�¦�¦À³Â°ºd§ÇZ-
¾ºº¯Âz¨À¯�¦º¿ �¶º¤À£®�ÏÍ ©vºº¯ °®�®¿|³¡�vo¦Â�¦¿���¿¦z�

�v·®¾¯�ªÀ¨�c�¦À³Â°ºd§ÇZ-º.À«Â¦

j¿Zd³
±¦�Ávº� Ä°Â¡�ºº°k $��UDELHL Ý°Z£�¶¿¦vk�ÑÐ �·Â&��²¿¦�°®
ÀZºl¿Z]°¯¡�ÄZ·ÀZdºº�¦�ª¯Z���°º�§�§z��Â�§z��¾Z°��¢�Z´¯
zº�³�±¦��ÁZº�³Z¯z§�Â�ÀZdºº�z«��ÀZd�®z§��¾]z��ÀZl¿Z]°¯¡��¾£z�
ÄZº·®ºt³��°ºº�´¯�²º¿v]��vº¿®z-�¾º�°z]�¾¿¦±Ä°Zºº°À]�©v�
°®�Â��v��Á®¦® °¦z£�Ý°Z£�ÄZ·¶¿¦vk�¾´¬§�Z]�²Z°c�°®�Á®±¶³¦ºk
®Zºl¿¦�¾-®ºº«¡�À¦|Àºº¯ b�Z��ÎÏÍ Â�ÖÓ �ÔÏ �ÑÕ ¾³Z¯±�ª�¦º�
zºº· Ä¦z]��v��²ÀÀ�c�¾-®º«¡�v�°®�\�o�z]�Z·¶$·ZÀ-�¶]�Áv�
¾-®ºº«¡���ºd¯�À¦|À¯��¼º��ÄZ·ÀZ¯±�±¦�¦¿�z·�°®�Ý°Z£�¶¿¦vk
ÀZºÀ]�ÎÍÍ Â�ÕÍ ��ÓÍ ��ÑÍ �ÏÍ �zº ��ÄZºº·v�°®�Z]�Áv��®Zl¿¦

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
81

.6
.4

.1
3.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

22
 ]

 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.4.13.6
https://jstnar.iut.ac.ir/article-1-145-en.html


������¾³¦z¿¦�ÄZ·¶¿¦vk�¾¿¦±Ä°Z°À]�©v��Â�±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z���ÀZÀ¯�¶Z^c°¦�¾�°z]

ÎÓÐ

ÄZ·v�°®�ª�Zo���zd¯¦°Z��ÏÑ ¶¿¦vk z·�Ä¦z]��¿Zl³¦z���v¿®z-
¶ºº¿|lc�³Â°�±¦�Á®Z d�¦�Z]��v��²ÀÀ�c��¾³Z¯±�ª�¦º��°®�¾-®º«¡
²º¿¦�°®�¾º�°z]�®°ºº¯ $�� UDELHL Ý°Zº£ ¶ºº¿¦vk�ÑÐ �Ä¦¶�ºs
¾¿¦±Ä°Zº°À]�¶ºk°®�Zº] ÁÂz-�¶º� ¶º] �jº´��¶ºº¬�Z��°®���·Â&�
°®��Àtº�c��]Zººc ¶¿|lc���Î ª¨���v³v��Äv´]®À�¤c�©ÂZ d¯
Ávº¿®�jº´��®Âvºo ¶º¬�Z��°®�¶º§ Ä¦¶º³Z-¶º� ÄZºº·ÁÂz-�®°º¯
Zº] vºº�°®�v��¾Z°do¦�Z]�Z·ÁÂz-�²¿¦�¶§�v·®¾¯�ÀZ�³�v³º�¾¯
��Àtºº�c��]Zºººc ¶º¿|lc��²¿¦z]Zº´]��vº³°¦®�»Èºds¦�z.º¿v¨¿
¶º¬�Z��°®�Ä¦¶º�ºs�¶º¿|lc�²Zº�¦�zº] ¦°�Z·¶ºº¿¦vk�Äv´]ÁÂz-
¾ºº�°z]�®°º¯�ÄZ·¶¿¦vk��²Z�¦�²¿¦�z]��v´§¾¯�vÀ¿Pc�j´��®Âvo
°¦zº£ �zdº�È§��¾º�£¦Â�ÁÂz-�¶ºº� °®�¾¿¦±Ä°Z°À]�©v��z�³ ±¦
©vº� Zº] ¶º¿¦vk�ÏÐ Ä¦°¦®�\ºÀczc�¶ºº] ÁÂz-�¶��²¿¦��v³zÀ-¾¯
09 À¦ººº´��¶ººº] �vº�°®�ÑÔ�Ò Zºc ÏÒ���º�ºd¯�¾¿¦±Ä°Zº°À]
®ºº§ ¾¿¦±Ä°Z°À]�©v��Z]�¶¿¦vk�b ·���0RGHUDWHO\�YLUXOHQW�
ÎÐ Â���:HDNO\� YLUXOHQW� :9� À¦º´��¶]��v�°®�ÏÒ ±¦�zd°§�
¶º] �vº�°®�ÑÔ�Ò ±¦�zdº�À]��®Zº¿±�¾¿¦±Ä°Zºº°À]�©v��Z]�¶¿¦vk
�²¿¦z]Zº´]��v´ºº�Z]¾¯��+LJKO\�9LUXOHQW� +9 ÄZ·¶¿¦vk�À¦º´�
�,/�� �,2�� �,(�� ¶¿¦vk�ÎÐ �¾�°z]�®°º¯�ÄZ·¶¿¦vk�ÀZÀ¯�±¦
�,.�� �,.�� �,.�� �,.�� �,.�� �,.�� �,.�� �,.��
�,/�� �,.�� ¶ºº¿¦vk�bººº ·�Â�+9 À¦ºº´��¶º] ,.�� Â�,.��
v³v��¾�z�¯�:9�À¦º´��¶]�,.�� Â�,.�� �,(�� �,(�� �,/��

��Ï ª¨��
¾ººº�p¯�ÄzÀ-Á±¦v³¦�Z]�±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z���À¦|À¯
¶¬Àº�Â�¶º] �º´§¦Â�¶ºº¬t¯�°®�®º¿|³¡�²º¿¦��º�ºc Áv��®Zl¿¦
�Ñ��z°«Zº§ ³Â°�²Zº�¦�zºº] �©¦v^À«º¯º´�°¡�Â�~¯�ÄZ·»z�¯
°¦vº¤¯�ÄzºÀ-Á±¦vºº³¦�±¦�ª�Zo�j¿Zd³�Ä¦¶�ºs�¶¿|lc��v��²ÀÀ�c
³Â°�¶º] �ºº¬dt¯�ÄZ·¶¿¦vk�°®�±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z��
vºÀ«ºc�À¦|Àº¯ zº�³�±¦�Z·¶ºº¿¦vk�Äv´]ÁÂz-��v��¿Zl³¦�83*0$
Ávºº¯¡�Ð ª¨��°®�Ä¦¶�ºs�¶¿|lc���ºc�±Z³Â°ºd§ÇZ-¾¬��®¿|³¡
�Àtº�c�ª]Zºº£ ª¤d�¯�ÁÂz-�°Z¸#��j´��®Âvo�¶¬�Z��°®��b�¦
¶º§ Ä¦¶ºº³Z-°Z¸#�ÄZ·ÁÂz-�®°º¯�°®��Àt�c��]Zc�¶¿|lc��b�¦
Zº] Zº·ÁÂz-�²º¿¦�¶ºº§ v·®¾¯�ÀZ�³�v³º�¾¯�Áv¿®�j´��¶¬�Z��°®

¶º¿|lc��²¿¦z]Zºº´] �v³°¦®�»Èds¦�z.¿v¨¿�Z]�v�°®�v��¾Z°do¦
Ä¦¶ºº�ºs�¶¿|lc�²Z�¦�z]�¦°�Z·¶¿¦vk�Äv´]ÁÂz-���Àt�c��]Zc
Zº·ÁÂz-�±¦�¦ºº¿ z·�°®�®ºkº¯�®¦z�¦��v´§¾¯�vÀ¿Pc�j´��¶¬�Z��°®
¶º] vº�°®�vº� ±Zº³Â°ºd§ÇZ-¾º¬��®ºº¿|³¡�vÀ«ºc��sZ��z�³�±¦
�²Zºº�¦�²¿¦�z]��v³°¦®�¢¬�c�Ä¦¶�ºs�¶¿|lc�±¦�ª�Zo�ÄZ·ÁÂz-
®º¿|³¡�vºÀ«ºc�zº�³�±¦��º·Â&��²ºº¿¦�°®�¾�°z]�®°º¯�ÄZ·¶¿¦vk
°Z¸ºº# ²¿¦��v³zÀ-¾¯�°¦z£�¾�£¦Â�ÁÂz-�°Z¸#�°®�±Z³Â°ºd§ÇZ-¾¬�
¶ºº¿¦vk�bº�·�ª¯Zº� ¾Â¦�ÁÂz-�±¦�v³¦©°Zº^� \ºÀczc�¶º] ÁÂz-
¶ºººº§ ,(�� Â�,.�� �,/�� �,/�� �,/�� �,(�� �,.�� �,.��
vººo¦Â�¶ºº� ±¦�zdººº°§�¾º°¿|³¡�bÀ«Zº���Ä¦°¦®�Z·¶º¿¦vk�¿Zº°c
�,/�� �,.�� ¶º¿¦vk�Ö ª¯Zº� ¿Â®�ÁÂz-��v´d�·���8�PO�PLQ�
À¦|Àººº¯ ¶º§ ,(�� Â�,.�� �,.�� �,:�� �,.�� �,(�� �,(��
����8�PO�PLQ� vººo¦Â�Ó�Ð Z¸³¡�±Z³Â°ºd§ÇZ-¾¬� ®¿|³¡�bÀ«Z��
�,.�� �,.�� �,.�� ¶ººº¿¦vk�ÎÒ ª¯Zº� ¿ºº� ÁÂz-��vº�Z]¾¯
�,.�� �,.�� �,/�� �,.�� �,.�� �,.�� �,.�� �,.��
vo¦Â�Õ�Ó Z¸³¡�¾°¿|³¡�bÀ«Z���¶§�,:�� Â�,.�� �,.�� �,(��
ÎÎ ª¯Zº� ¿°Z¸ºº# ÁÂz-�Â��v¿®z-�ÄzÀ-Á±¦v³¦�����8�PO�PLQ�
�,.�� �,(�� �,.�� �,/�� �,.�� �,.�� �,/�� �,.�� ¶¿¦vk
¾º°¿|³¡�bÀ«Zº���Ä¦°¦®�Z·¶ºº¿¦vk�¿Z°c�¶§�,2�� Â�,.�� �,(��

�v´d�·���8�PO�PLQ� vo¦Â�Ö ±¦�zd�À]

fp]
Â�ÀÞºcZº� ª]Zº¤d¯�zºg¦�¶ºº] ¶§��¾¿¦±Ä°Z°À]�ÄZ·Àº¯±¡�±¦�Á®Z d�¦
bº�Z·Ý°Zºº£ Äv´]¶d�®�°®�¾Â¦vd¯�³Â°�¦¿��®±¦®z�¾¯�ÀZ]|À¯
Ý°Zº£ ÄZ·¶ºº¿¦vk�Äv´]¶d�®�z]�¾´^¯�Ä°ZÀ�]�ÄZ·³°¦|-���ÏÔ�
¸ºº´c�zºº�³�±¦���¬dt¯�ÄZ·°º�§�°®�Áv��Ä°Â¡�°k $��UDELHL
$�� UDELHL Ý°Zº£ ÄZ·¶º¿¦vk��®°¦®�®ººkÂ�¾¿¦±Ä°Zº°À]�©vº�
¾¿¦±Ä°Zº°À]�©vºº� ¾�°z]�²Z�¦�z]�Z¨¿z¯¡�±¦�Áv��Ä°Â¡�°k
¾º�z�¯��º¬dt¯�¾¿¦±Ä°Zºº°À]�©v��Z]�ÁÂz-�ÎÎ Â��Áv��®À�¤c
Ý°Zººº£ ÄZ·¶º¿¦vk��ÎÍ��À¦°Zº¨°·�Â�zº�À����ÎÏ��bº�¦�Ávº�
¾º�°z]�¾¿¦±Ä°Zºº°À]�©v��z�³�±¦�¦°�ZÀ«Zd¿¦�¶]�¢¬�d¯ $��UDELHL
�°Z]�²Àd�t³�Ä¦z]��v³®z§�Äv´]¶d�®�²Z�¦�²¿¦�z]�¦°�Z¸³¡��Á®z§
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ÎÐÕÎ ÀZd�¯±���¿°Z¸#�Á°Z°����®���v¬k���¾�À^���]Z´¯�Â�Ä±°ÂZ�§�Àº´��Â�¿º¬�

ÎÓÑ

      0         5        10        15        20        25
Code  +---------+---------+---------+---------+---------+
IK27  
IW02  
IK01  
IK05  
IK28  
IL03  
IK20  
IE10  
IW01  
IK12  
IL09  
IE09  
IK22  
IK26  
IE02  
IE05  
IK16  
IK25  
IL07  
IK02  
IK07  
IK11  
IK23  
IL06  
IE08  
IK03  
IK06  
IL04  
IK15  
IE01  
IK10  
IL01  
IK17  
IE06  
IK19  
IO00  
IL10  
IE04  
IK04  
IK14  
IK21  
IK08  
IK13  

�¿¦z��°®�$VFRFK\WD�UDELHL Ý°Z£�¶¿¦vk�ÑÐ °®�Áv� ®Zl¿¦�ÄZ·¾-®º«¡�¾³±Â�²À.³ZÀ¯�Ä¦¶�ºs�`¿|lc�±¦�ª�Zo�¿¦z-Â°v³®��Î ª¨�
¾·Z.�¿Z¯±¡
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������¾³¦z¿¦�ÄZ·¶¿¦vk�¾¿¦±Ä°Z°À]�©v��Â�±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z���ÀZÀ¯�¶Z^c°¦�¾�°z]

ÎÓÒ

$VFRFK\WD�UDELHL Ý°Z£�:9 Â�+9 �¬dt¯�ÄZ·¶¿¦vk���ºc�®ºt³�¶�¿°�¾-®º«¡�¾³±Â�v�°®�²À.³ZÀ¯��Ï ª¨�

�¿¦zºº� °®�$��UDELHL Ý°Z£�¾¿¦±Ä°Z°À]�¾�°z]��·Â&��²¿¦�°®
�Ö��À¦°Zººº¨°·�Â�~º³Z°«Â®�Â��ÏÕ��,³Z¿�³Â°�¶]�¾·Z.�¿Z¯±¡
²Zºº�¦�z]�Z·¶¿¦vk�Äv´]ÁÂz-�±¦�ª�Zo�j¿Zd³�±¦��b�z-�©°º�
Ý°Zº£ ÄZ·¶º¿¦vk�À¦ººc¾¯��Ávº� ®Zººl¿¦�¾-®º«¡�À¦|À¯�²À.³ZÀ¯
¶º� °®�¦°�À¦zº¿¦��º¬dt¯�¢�Zºº´¯�±¦�Áv��Ä°Â¡�°k�$��UDELHL

�®z§�Äv´]¶d�®�¾¿¦±Ä°Z°À]�©v��z�³�±¦�©ÂZ d¯�ÁÂz-
ÄZº·®¿|³¡��Zº·Ý°Zº£ ¾¿¦±Ä°Zº°À]�°®�®¸º¯ ªºº¯¦º��±¦�¾¨¿
¾«º¬º� ¨°¦ºº¿®�¾º´Àd¨��©Zº^À§zc�¶º¿|lc�Zºº] ¶§��b�¦�¾¨Àd¨�
�²¿¦z]Zº´]��v³±Zº�¾¯�®º·¦z��¦°�¾-®ººº«¡�ªo¦z¯�²Àd�t³��ÀZ]|À¯
�¬dt¯�ÄZ·¶¿¦vk�°®�Z·®¿|³¡�²¿¦�bÀ«Z���Â�vÀ«ºc�À¦|À¯�¾�°z]
��ÎÓ��bº�Z·¶¿¦vk�²º¿¦�Äv´]¶dº�®�Ä¦zºº] ¾^�Z´¯�°ZÀ�¯��Ý°Z£
Àººº$°·�¾ºº´Àd¨��ÄZºº·®¿|³¡�bÀ«Zºº���°¦vººº¤¯�ÄzºÀ-Á±¦vº³¦
°®�ÀZºº�¨¿�ÄZ·ÀZ¯±�°®�¶§�¾¿Z·¶¿¦vk�°®�����Â�±Z³Â°ºd§ÇZ-¾¬�
¾·Z.º�¿Z¯±¡�¾º°�¯�³Â°�¦¿��v³¦¶d�Z¿�v�°��¿Z¯�b�§��Àp¯
$VFRFK\WD ¶º] Á®ºº«¡�ÄZº·b�Z]�\ºº¿ztc�Àº#�Â���Ï��b�¦

Á&ººº¿Â�¶ººº] �¾ººº´Àd¨��ÄZºººº·®¿|³¡�bÀ«Zºº���zººg¦�°®�EOLJKW
$VFRFK\WD� UDELHL Ý°Zººº£ ±¦�¶pº�zd¯�ÄZº·±Z³Â°ºd§ÇZ-¾º¬�
±Z³Â°ºd§ÇZ-¾¬��bÀ«Z���ÄzÀ-Á±¦v³¦���ÏÓ��b�¦�Áv¿®z-�³°¦|-
Â�¾¿¦±Ä°Zº°À]�À¦|Àº¯ �l´º� ÄZ·³Â°�±¦�z.¿®�¾¨¿�v³¦ºc¾¯

�v�Z] $VFRFK\WD�UDELHL �¬dt¯�ÄZ·¶¿¦vk�Äv´]ÁÂz-

�,/�� ¶º¿¦vk�bº ·�¾ºº�°z]�®°º¯�$��UDELHL ¶¿¦vk�ÑÐ ±¦
À¦ºººº´��¶ºººº] ¶ºº§ ,/�� Â�,(�� �,.�� �,.�� �,(�� �,.��
bÀ«Z���À¦|À¯�²¿zd°§�Ä¦°¦®��v³®º]�Áv��¾�z�¯�:9 ÄZ·¶¿¦vk
°®�¶º¤À£®�°®�bÀ«Zºº���vo¦Â�¶��±¦�zd°§��±Z³Â°ºd§ÇZ-¾¬��®¿|³¡
�,(�� �,.�� �,/�� ¶¿¦vk�ÎÎ Â���¾°¿|³¡�¾º¬p¯�zdÀ«¾¬À¯�¦¿
¶]�¶§�,.�� Â�,.�� �,/�� �,.�� �,2�� �,.�� �,(�� �,.��
À¦|Àºº¯ ²¿zd�À]�Ä¦°¦®��v³®º]�Áv��¾�z�¯�+9 ÄZ·¶¿¦vk�À¦º´�
°®�bÀ«Zº���vºo¦Â�Ö ±¦�zdº�À]��±Zº³Â°ºd§ÇZ-¾ºº¬��®¿|³¡�bÀ«Z��

�v³®º]��zdÀ«¾¬À¯�°®�¶¤À£®
°®�Áv¯¡�b�®�¶]�¶³Z-°Z¸#�ÄZ·ÁÂz-�¶]�¶º]z¯�j¿Zd³�¶�¿Z¤¯
�¿¦z��°®�¾¿¦±Ä°Z°À]��¿Z¯±¡�±¦�ª�Zo�ÄZ·ÁÂz-�Z]�³Â°�²¿¦
�,.�� �,.�� �,.�� ¶ºº¿¦vk�ÎÎ ¶ººº§ ®¦®�ÀZº�³�¾·Z.º�¿Z¯±¡
°®�¶ºº§ ,(�� Â�,.�� �,.�� �,/� �,/�� �,2�� �,(�� �,.��
Ö ±¦�zdº�À]�¾º°¿|³¡�bÀ«Zº���Ä¦°¦®��vº³zÀ-¾ºº¯ °¦z£ ,9 ÁÂz-
,,,ÁÂz-�°®�Â�Á®ººº] +9 Z·¶¿¦vk�²¿¦�v�°®�v���v´d�·�vo¦Â

�v³°¦®�°¦z£�|À³�¾¿¦±Ä°Z°À] Àº¯±¡
�,/�� �,/�� �,(�� �,.�� �,.����:9 ÄZ·¶ºº¿¦vk�¶º°·
±¦�zdºº°§�Ä±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z���Ä¦°¦®��,.�� Â�,.��
°®�Ävºº´]ÁÂz-�Â®�zººº· °®�Z·¶º¿¦vk�²º¿¦��v´dº�·�vºo¦Â�¶º�
Â�¾¿¦±Ä°Z°À]�Àº¯±¡�,, ÁÂz-��v³zÀ-¾¯�°¦z£�¶³Z-¦vk�ÄZ·¶d�®
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ÎÓÓ

      0         5        10        15        20        25
Code  +---------+---------+---------+---------+---------+
IK15  
IE08  
IK03  
IK06  
IE01  
IL04  
IL06  
IL07  
IL03  
IE05  
IE09  
IK16  
IW02  
IK07  
IK27  
IE10  
IK05  
IK11  
IE02  
IK12  
IK22  
IW01  
IK02  
IK23  
IK26  
IK19  
IK21  
IK20  
IK28  
IL09  
IK25  
IK01  
IK04  
IE04  
IK14  
IO00  
IK17  
IL01  
IK13  
IK08  
IL10  
IK10  
IE06  

Z]�Â�83*0$ ³Â°�¶]�Z·¶¿¦vk�²À]�©ÂZ c�±¦�Á®Z d�¦�Z]�¶§��¶¿¦vk�ÑÐ 3* ®¿|³¡�bÀ«Z���Ä¦¶�ºs�`¿|lc�±¦�ª�Zo�¿¦z-Â°v³®��Ð ª¨�
v¿®z-�®�°�6366:,1 `¯Z³z]
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������¾³¦z¿¦�ÄZ·¶¿¦vk�¾¿¦±Ä°Z°À]�©v��Â�±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z���ÀZÀ¯�¶Z^c°¦�¾�°z]

ÎÓÔ

¾.dº�]®·�¶º] ¶ººkºc�Z]���±Z³Â°ºd§ÇZ-¾¬��®¿|³¡�bÀ«Z���, ÁÂz-
¾ºº¿¦±Ä°Zº°À]�©vº� Â�±Zº³Â°ººd§ÇZ-¾º¬��®º¿|³¡�vÀ«ºc�À¦|À¯
ÄZ·¶¿¦vk�¾¿¦±Ä°Z°À]�°®�®¿|³¡�²¿¦�>ÇZ°do¦���¬dt¯�ÄZ·¶¿¦vk
Áv��¶W¦°¦�ÄZ·³°¦|-�Z]�¶d�Z¿�²¿¦��®°¦®��¤³�$��UDELHL �¬dt¯
ÄZ·¶ºº¿¦vk�°®�±Zºº³Â°ºd§ÇZ-¾ºº¬��®ººº¿|³¡�bºÀ°·¦�`º´À¯±�°®
)XVDULXP Â��ÐÏ� 5KL]RFWRQLD� VRODQL Ý°Zººº£ Ä¦±Ä°Zº°À]

�®°¦®�¾³¦ºs®·��ÐÐ� R[\VSRUXP

Ä°¦|.�Z��
Ä¦°ºº� b¿Zº°o�Zº] ¾ºº¬¯�¬z��¦¿�§º#°Z#�°®��·Â&��²¿¦
¶¬Àº�Â�²º¿v]�¶º§ �bº�¦�¶ººd�Z¿�¿Zl³¦�°º�§�¾°¬��ÄZ·�·Â&�
¾ººº�³º¿�²º�o�²v´¸º¯ ÄZº£¡�±¦��®®z-¾º¯ z¨º�c�¶º³Z°À°�
z�Zºs ¶º] �ÁZºº�³Z¯z§�Ä±°ÂZ�§�©Z¤À¤pc�|§z¯�v�°¦�²Z´�°Z§

�®®z-¾¯�¾³¦®°v£�Â�z¨�c�Ý°Z£�ÄZ·¶¿¦vk�±¦�Ä®¦v�c�Ä¦v·¦

Á®Z d�¦�®°º¯��]Z´¯
Ä±°ÂZ�§�¿º¬���¾³¦z¿¦�®ºt³�¾-®±�¼z]�ª¯Z��$VFRFK\WD�UDELHL Ý°Z£�¶À¬��Á±°Z^¯�³Â°�v´#�®°º¯�°®�¶�«Z�¯���ÎÐÒÔ���¿��©ºs¦�� Î

�ÎÓ�Ô ��Ñ�Ï �À¦z¿¦
�� $ODQD�� $��� ,�� $ONRUWD� DQG� -��%��'RPLQJXH]��������3HFWLQO\DVH�DFWLYLW\�LQ�D�3HQLFLOOLXP�LWDOLFXP�6WUDLQ��$SSO��DQG

(QYLURQ��0LFURELRO� ��������������
�� %RX]DQG�� =���5��&RUELHUH��$��(OELDUL�DQG�'��6SLUH��������3URWHLQ�DQG�LVR]\PH�DQDO\VLV�RI�$VFRFK\WD�VSHFLHV�RI�IRRG

OHJXPHV� XVLQJ� WKH�LVRHOHFWULF�IRFXVLQJ�PHWKRG��33���������,Q��6��0��8GXSD�DQG�)��:HLJDQG��(GV����$SSOLFDWLRQ
RI� '1$� ILQJHUSULQWLQJ� IRU�FURS�LPSRUWDQW�PDUNHU�DVVLVVWHG�VHOHFWLRQ�RI�FKLFN�SHD�IRU�VXVWDLQDEOH�DJULFXOWXUH�LQ
WKH�GU\�DUHDV������� $SULO��������,&$5'$��$OHSSR��6\ULD�

�� &ROOPHU�� $�� ������ 3HFWLF� HQ]\PH� DQG� EDFWHULDO� LQYDVLRQ� RI� SODQWV�� 33�����������,Q��3ODQW�PLFUREH�,QWHUDFWLRQ�
0ROHFXODU�DQG�*HQHWLF�3HUVSHFWLYHV��0DFPLOODQ��1HZ�<RUN�

�� &RRSHU�� 5�� 0�� ������ 7KH� PHFKDQLVPV� DQG� VLJQLILFDQFH� RI� HQ]\PH� GHJUDGDWLRQ�RI�KRVW�FHOO�ZDOOV�E\�SDUDVLWHV�
%LRFKHPL��3ODQW�3DWKRO����������

�� 'LHNPDQQ�� 0�� ������ 8VH� RI�FOLPDWLF�SDUDPHWHU�WR�SUHGLFW�WKH�JOREDO�GLVWULEXWLRQ�RI�$VFRFK\WD�EOLJKW RQ�FKLFNSHD�
3ODQW�'LV��������������

�� 'L�3LHWUR�� $�� DQG� 0�� ,�� *�� 5RQFHUR��������(QGRSRO\JDODFWXURQDVH�IURP�)XVDULXP�R[\VSRUXP I��VS��O\FRSHUVLFL��
SXULILFDWLRQ��FKDUDFWHUL]DWLRQ��DQG�SURGXFWLRQ�GXULQJ�LQIHFWLRQ�RQ�WRPDWR�SODQWV��3K\WRSDWKRO����������������

�� 'L�3LHWUR�� $�� DQG� 0�� ,�� *�� 5RQFHUR�� ������ &ORQLQJ��H[SHUVVLRQ��DQG�UROH�LQ�SDWKRJHQLFLW\�RI�SJ� HQFRGLQJ�WKH
PDMRU� H[WUDFHOOXODU�HQGRSRO\JDODFWXURQDVH�RI�WKH�YDVFXODU�ZLOW�SDWKRJHQ�)XVDULXP�R[\VSRUXP�� 0ROHFXODU�3ODQW
0LFUREH�,QWHUDFWLRQV�����������

�� 'XOOHPDQV�� $��� 0�� *�� .RUVPDQ��3��0��+RXWHUPDQ�DQG�-��.HLMHU��������,Q�YLWUR DQDO\VLV�RI�LQIHFWLRQ�VSHFLILFLW\�RI
5KL]RFWRQLD�VRODQL��,QWHUQDWLRQDO�6\PSRVLXP�RI�5KL]RFWRQLD��7KH�1HWKHUODQGV�

��� )LVFKHU�� &��� $�� 3RUWD�3XJOLD� DQG� :�� %DU]�� ������ 5$3'� DQDO\VLV� RI�SDWKRJHQLF�YDULDELOLW\�LQ�$VFRFK\WD�UDELHL�
-��3K\WRSDWKRO���������������

��� *RZHQ�� 6�� 5��� 0�� 2UWRQ�� � %�� 7KXUHO\� DQG� $�� :KLWH�� ������ 9DULDWLRQ� LQ�SDWKRJHQLFLW\�RI�$VFRFK\WD�UDELHL�RQ
FKLFNSHD���7URS��3HVW�0DQDJH��������������

��� -DQ�� +�� DQG� 0�� 9�� :LHVH�� ������ 9LUXOHQFHV� IRUPV� RI $VFRFK\WD�UDELHL�DIIHFWLQJ�LQ�WKH�SDORXRVH��3ODQW�'LV�����
��������

��� .DLVHU�� :�� -��DQG�0��2NKRYDW��������'LVWULEXWLRQ�RI�'LG\PHOOD�UDELHL� WKH�WHOHRPRUSK�RI�$VFRFK\WD�UDELHL LQ�,UDQ�
,UDQ��-��3ODQW�3DWKRO��������������
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ÎÓÕ

��� .XVPHQRJOX�� ,��� )�� -�� 0XHKOEDXHU� DQG� .�� .D]DQ�� ������ ,QKHULWDQFH� RI�LVR]\PH�YDULDWLRQ�LQ�$VFRFK\WD�EOLJKW �
UHVLVWDQW�FKLFNSHD�OLQHV��&URS�6FL�����������������

��� 0DGHQ�� 6���'��0DWKXU�DQG�6��%��1HHUJDDUG��������'HWHFWLRQ�DQG�ORFDWLRQ�RI�VHHG�ERUQ�LQRXOXP�RI�$VFRFK\WD�UDELHL
DQG�LWV�WUDQVPLVVLRQ�LQ�FKLFN�SHD �&LFHU�DULHWLQXP�/����6HHG�6FL��7HFKQRO�������������

��� 0LNHV� 2��� -�� 6HGODFNNRYD� DQG� /�� 5R[DYD�%HQNRYD�� ������+LJK�3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\�RI�SHFWLF
HQ]\PH��-��&KURPDWRJ��������������

��� 0L\DLUL�� +��� -�� 0DJDWD�� (�� 7DNHGD�� 7�� 2NXQR� DQG� .�� 6DZDL�� ������ 3XULILFDWLRQ� DQG�SURSHUWLHV�RI�SHFWLQRO\WLF
HQ]\PH� SURGXFHG� E\� )XVDULXP� R[\VSRUXP� I�� VS��ODJHQDULDH� %XOOHWLQ�RI�WKH�)DFXOW\�RI�$JULFXOWXUH��+LU2VDNL
8QLY�����������

��� 0PEDJD�� 0�� 7�� ������ 3DWKRJHQLF� YDULDELOLW\� RI� $VFRFK\WD� UDELHL DQG� $VFRFK\WD�EOLJKW UHVLVWDQFH�LQ�FKLFNSHD�
33�� ������� ,Q� $SSOLFDWLRQ�RI�'1$�)LQJHUSULQWLQJ�IRU�&URS�,PSRUWDQW�0DUNHU��DVVLVVWHG�6HOHFWLRQ�RI�&KLFNSHD
IRU�6XVWDLQDEOH�$JULFXOWXUH�LQ�WKH�'U\�$UHDV������� $SULO�������,&$5'$��$OHSSR��6\ULD�

��� 1HQH�� <�� /��DQG�0��9��5HGG\��������&KLFNSHD�GLVHDVHV�DQG�WKHLU�FRQWURO�RI�$VFRFK\WD�EOLJKW LQ�FKLFNSHD��33������
�����,Q��0��&��6D[HQD�DQG�.��%��6LQJK��(GV����7KH�&KLFNSHD��&$%�,QWHUQDWLRQDO�2[RQ��8.�

��� 3DWLQR�� %�� 0�� /�� 3RVDGD�� 0�� 7�� *RQ]DOH]�-DHQ� DQG� &�� 9D]TXH]�� ������ 7KH� FRXUVH� RI�SHFWLQ�GHJUDGDWLRQ�E\
SRO\JDODFWXURQDVHV�IURP�)XVDULXP�R[\VSRUXP I��VS��UDGLFLV�O\FRSHUVLFL���0LFURELRV���� ������

��� 3HWULQL�� 2�� DQG� *�� %�� 2XHOOHWWH�� ������+RVH�:DOO�$OWHUDWLRQV�E\�3DUDVLWLF�)XQJL��$36�3UHVV��6W��3DXO��0LQQHVRWD�
86$�

��� 6FKDIHU��:��������0ROHFXODU�PHFKDQLVP�RI�IXQJDO�SDWKRJHQLFLW\�WR�SODQWV��$QQ��5HY��3K\WRSDWKRO��������������
��� 6HHZWLQJKDP�� 0�� :��� 5�� +�� &UXLFNVKDQN� DQG� '�� +�� :RQJ�� ������ 3HFWLF� ]\PRJUDPV� DQG� WD[RQRP\� DQG

SDWKRJHQLFLW\�RI�WKH�FHUDWREDVLGLDFHDH��7UDQV��%ULWLVK�0\FRO��6RF��������������
��� 6LQJK�� .�� %�� ������([SHULHQFH�ZLWK�S\UDPLGLQJ�RI�$VFRFK\WD�EOLJKW UHVLVWDQFH�JHQHV�LQ�.DEXOL�FKLFNSHD��33������

����� ,Q� 6��0��8GXSD�DQG�)��:HLJDQG��(GV����'1$�0DUNHUV�DQG�%UHHGLQJ IRU�5HVLVWDQFH�WR�$VFRFK\WD�EOLJKW LQ
&KLFNSHD��,&$5'$��$OHSSR��6\ULD�

��� 6LQJK�� .�� %��� *��&��+DZWLQ��<��/��1HQH�DQG�0��9��5HGG\��������5HVLVWDQFH�LQ�FKLFNSHD�WR�$VFRFK\WD�UDELHL��3ODQW
'LVHDVH ������������

��� 7KHQKDNHQ�� 5�� DQG� :�� %DU]�� ������ &KDUDFWHUL]DWLRQ� RI� SHFWLF�HQ]\PHV�IURP�WKH�FKLFN�SHD SDWKRJHQ�$VFRFK\WD
UDELHL��=��1DWXUIRUVFK����&��������

��� :LHV�� 0�� 9��� :�� -�� .DLVHU�� /�� -�� 6PLWK� DQG� )�� -�� 0XHKOEDXHU��������$VFRFK\WD�EOLJKW RI�&KLFNSHD��&RPPXQ�
&HQWHU��8QLY��,GDKR�

��� <DQJ�� +�� ������ *HQHWLF� VWXGLHV� RQ� VWUDLQV� RI� 5KL]RFWRQLD� VRODQL DVVRFLDWHG�ZLWK�EDUH SDWFK�GLVHDVH�RI�FHUHDO�LQ
ZHVWHUQ�$XVWUDOLD��8QLY��:HVWHUQ�$XVWUDOLD�

��� <RXQHVVL�� +��� 0�� 2NKRYDW�� *K�� +HGMDURXGH�� 0�� 5�� =DPDQL�DQG�0��0RWDOOHEL��������9DULDELOLW\�LQ�YLUXOHQFH�RI
$VFRFK\WD� UDELHL RQ�FKLFNSHDV�LQ�.HUPDQVKDK�SURYLQFH��7KH��WK�,UDQ��%LRO��&RQI����� $XJ��� 6HS���.HUPDQVKDK�
,UDQ�

��� <RXQHVVL�� +��� 0�� 2NKRYDW�DQG�0��5��=DPDQL��������6WXG\�RI�FKLFNSHD�EOLJKW�LQ�.HUPDQVKDK�SURYLQFH��3URF����WK
,UDQ��3ODQW�3URWHF��&RQJ���.DUDM��,UDQ�

��� =DOSRRU�� 1��������$VFRFK\WD�UDELHL��3DVV���/DE���0\FRVSKDHUHOOD�UDELHL�.RYDFKHYVNL���(QW��3K\WRSDWKRO��$SSO�����
������

��� =DPDQL�� 0�� 5��� 0�� 0RWDOOHEL� DQG� 0�� $��$UHISRXU��������&RPSDUDWLYH�VWXG\�RI�SRO\JDODFWXURQDVH�DFWLYLW\�IURP
GLIIHUHQW�,UDQLDQ�LVRODWHV�RI�)XVDULXP�R[\VSRUXP��,UDQ��-��$JULF��6FL��������������

��� =DPDQL�� 0�� 5�� ������ 7KH� SHFWLF� HQ]\PHV�RI�5KL]RFWRQLD�VRODQL�$*�� VWUDLQV��3K�'��7KHVLV��6FKRRO�RI�%LRO��DQG
(QYLURQ��6FL���0XUGRFK�8QLY���$XVWUDOLD�
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