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+��#��*$AC% D# .% �D% P�E	 F�&�'()�*$+D(�-"D;Q+ C R�S(�% �-T> =�,-4 .% &��@(+% �#!"#$
9-"37 ��39 �U�, C $.������  F�-*-> !"#$V�7� ����H �%�J �+��# ��-7 ���I .7D'��DF

�D�%�W6 X�9 B���D�%�W6 ?-  B��Y�+ $�7��% Z�@	�% C ��&�'()�# �*�*�(7%��� [%-"9$�C�C$
���  $�*��D\7!�!, �(��H �]� �� $!"# .�# �%!\	D�,-4 �"% �# �*;�-�� ^4�, .% &��@(+_BF�!A-#

% C ��+�M7�&�'()�*$U@	 �# �,-4 �*D+ =E> �# C ^ST7 =D�%�W6 8�9: % /()DV��C�$

1`a���	 &�'T�%� B$.�C�T> &!UT�%� RI �+!"�7 &C�H ��DT�%�.
2`a���	 &�'T�%� B$.�C�T> &!UT�%� BRI b#�"7 �+!"�7 !,�% c�",��> .Email:s.pourbabak@yahoo.com 
3`��7I &C�H �����(+%a���	 &�'T�%� B�d��� &!UT�%� �d��� C.
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��H ^ST7 �T���!.�"�� .% �7%�% ��!"#$iJ% DE�.�% ��6 F	��7� �C� c�+% �# �-T> �#��
��H &��@(+% �C� C� �* �J��!.�(� !"< �*�>�1 k�* ?-�J l#�J �J� .% 7 �C� C� ��B!,�#

AD�,-4 FU!"#$.�� $�C!1 �	 $�39 �U�, �# ��)� ��(�# m��G�% F�-*-> $�"�� �# %� �*$
iJ%DE�7 [�T� F	��7� �C� .% ln�1 �!*� 

+�,-!� �.�
�:���  &�'()�% B$!"#�,-4 B�+�",%-* $�*F�-*-> ��39 �U�, B$.�� $!"# .
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�\	 N� ����  o!"#$,C� ��+% �� ��-E� �* [I �� �>�� .% ���  =D\	 eDD&!, F
.% &��@(+% �# C �(��H �%�J��+ =$AC% 8�9: % D��-E� B��(+� �# �*�*$n�4 �&�%� ��)� 

7�!�-, .��� !"#$���]� Bp�a# 8�9: % &�'D% ��&�'()�*$+�",%-* �7 56-7 �-,�
. /01���$�0(7 �(+� !"< �# 2�3(4% �# 8�9: % .% =<-> ;��# �	(1%���C� �� �*$

?!7 oi(S7.�+$H �%�J &��@(+% ��-7 D��.�#% &C:9�7 �C� F��, =E> !�%-	������()H �# 
�G�� 8�7-i\7%$��G"7 8�9: % �# %$%�# $�E� ��7I !J�� K��� �!.�C��*$�,-4 !"#$

.��$g�39 �U�, C�9-"37 �F�-*-> q�-'A% Ca6 �/(�*���> !"()* ���  �� !"#$��-7 
7 �%�J &��@(+%�HD!��) .Raju and Kumar, 2007: 304 .(�,-4!"#$.�� $,C� ��+% 

.�� NG"7 �# N�G"7$�# &�%� �9-E07 �* [I �� �> ��# �> ��%� Ni\	 &C�H =��6�� =
-t9�7 ^ST7 �����H) .Ross, 1995: 230 .(�39 �U�,�9-"37 ��-4 &!��7.�+u

%�#$()S� D# F% �# C v�G7 F�-*-> w+-	 ���A� FD�39 �U�, l�7�� F�-*-> D7 &!��-, .
% ���B�U�, F�H��D�$Z-� .% �H��D�$�+% �x�� [C!# ) .yA�n5D�1 C �-� B&�%.��z{ :�O.(

Y-* �	%� C�)����(�,-4 .%���  ��6 $.�� $!"#���U7 $!"#–���# ���7. $�*
��%.C� }��&�'()�% +�",%-*��(+% ~� �� �DA% &�C� O�!��-E� &��@(+% �A�+ .(�D�in�1 �0

 
6- Fuzzy cluster analysis 
7- Kohonen artificial neural network 
8- Self-Organizing 
9-Holawe and Dutter 
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��� !"#$%�&�'()�� �* BC� �+C���< �,-4$%�+% &�-# .�HC� C[%���E*��)O��� (
$%�# �D�	 �T�� 8�3ST7 ����-AC�!D* ��4 �-T> �� �)�%�� �,-4 �C� .% $.�� $!"#

&��@(+% C[�T� !��%� �C� �� ��(7 �#NG"7 $.�� �iE9���(�#$�C� �# ��)��*$
+:>D�7 %�%� =!,�#.6D�"��l* C��)O��} (��� !"#$z{%�.% [�H �d-1 �� &�'()

6 [�(+%D+ ����7 �d-1 CD6-� [�(+% .% �"DR-"6 �� [�J�,��C� .% &��@(+% �# %� !"* 
.�� �C� B��%C �(+:>$�39 �U�, C�!��%� P�0�% F�-*-> .�(��%� [�T� ln�1 k�> �

�39 �U�,�F�-*-> ���7 �� .�(E7 �C� =��+ �# �)��C� �7 �*�!,�# .��7-> C -6%��� 
)O��� (��� !"#$%�&�'()�*$+�",%-* ��,-4 .% &��@(+% �# %� !"* !"#$�,-4 B��%C !"#$

.��$, C`�39 �U��9-"37 ���%� �%�J �\A�G7 ��-7 F�-*-> `��� �> !���( �,-4!"#$.�� $
% �(�#� �C� C� .�� �'`(D�%� �0 .��[%��UE* C ���U��)O��� (�,-4"#`!$.�� $�� %� 
��� !"#$�+$�*$���# ��Y�+ �zz%�>�	 �� &�'()D!��%� �%�J &��@(+% ��-7 �.% ���F

>�	 �-T> �\A�G7D���  F'E* &C�H e, �# �!"#$��H �&!�+% .1�DE�[%��UE* C
)���� (�# �-4 �A��7 ��-]"7�"�� �4�", ��*$�7� �����< [�(+% (S# C ?�M7D��$�C� 

�9-E07�,-4 C �*!"#$.�� $+��# ��-7 %� �C !��%� �%�J ��-7 ��G"7 �+ �� %� �\A�G7
�7� &C�H�����  !"#$!��-E� .�# �-T> F(��H �%�J �# �6-	 �#� ��G"7 [%-"9D�EB=T4

���  8�\A�G7 8�C�d!"#$!7 ��6 ���7 �(�# �+�",%-* C RI b#�"7 �# w�	�7 lV�)�.%
. /01 .% [�+I &��@(+% �iE6��(+� �# 2�3(4% �# 8�9: % ���*$=<-> ��()H B�	

�G�� 8�7-i\7%$��G"7 8�9: % �# %$%�# $# ��7I !J�� K��� D� .% eD7 c�)1% e��-, .
% .% �!*��M	 FD���  N!"#$%�&�'()�*$+�",%-* �&��@(+% �# �-T> �,-4 .% !"#$.�� $

�39 �U�, C�^4�, .% &��@(+% �# F�-*-> �*$7D'��D�7� F$8�3(S7 B��Y�+ 
�%�W6D���% Z�@	�% C�&�'()7 �*�!,�# .7 ��](�%��C� �C��*$�,-4 !"#$.�� $�U�, C

���  �� !"�%-(# F�-*->!"#$V�7� �%�&�'()�(� �*�A-�J l#�J k��E� �V%�% %� �!".

10- Roger et al. 
11- Jingyi and Hall 
12- Raju and Kumar 
13- Dikbas et al. 
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+��# .% ;��%�&�'()�*$�# C �-T> l> AC% ��7I �# �6-	D&�C� ?-  lJ%!1 B�-6-7 �
��7I$� ��-7 D� C .�D% e">%�� a�&�'() B�*��O+�",%-* &�'()�% �+D(�-"D+��# ��-7 =�

���H�%�J .^4�,�*$�7� $�V�D�%�W6 ?-  B��Y�+ w+-(7 Z�@	�% C �V�D�%�W6 X�9 B
&�'()�% $��7I &�C� �  �� �*)O��j_���� (�# $�:D7���  �-]"7!"#$V�7� ���-7 

���H �%�J &��@(+% .?C!6 ��)�(B�%!\	 $��7I 8�3ST7 C ���D�%�W6 8�3(S7$.%
&�'()�%�+% &!, &��CI �*.
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��� &�'()�% ���7� $!"#,-4 .% &��@(+% �# �-T> �+�",%-* $�*�C $.�� $!"#... �f� 

� ^4�,�-�;_!A-# �F

� ^4�, .%�-�;–!A-#�F�f)�G#%��(�#�,-4 �"D�# �%!\	 FDD\	 �-]"7%�# �*$&C�H -
!"#$%�&�'()�*$&��@(+% �\A�G7 ��-7 7��-, .% ���B^4�, Fδ (Xi,Xj)�in�� �%!�7

�,-4 [C��%$�,-4 �*$∆(Xi); Xi,Xj�,-4 �GJXiCC�,-4 �%!\	 �*$�E)J �*$
U7�!,�#.
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%��# ^4�, F7 ��+�M7 �,-4 �%!\	 �* c�+%�lJ%!1 �# �x�"(7 �,-4 �%!\	 C �-,
� ^4�, �%!�7�-�;_!A-#��# F�# �,-4 �%!\	 [%-"9D7 ��MA �"��-,)Raju & 

Kumar, 2007: 307.( 

�G4 8�\#�7 

�#�,-4 �C� �� &C�H �* �� bJ%C $�t9% �*��, ��D\7 �+��# �-]"7!"#$.�� $.%
�G#%� �� �> �G4 8�\#�7 Z-E07)O(!���H &��@(+% &!, &�%� [�T� .FDD\	 B�-]"7 bJ%C ��

 �in�� Z-E07)�in���+!DiJ% (�(+� a>%�7 .% K����7 &!, ��0�% $�* !,�#(Dikbas et 
al, 2011) 
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14- Davies and Bouldin 
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�#[C�� $�G4 [%aD7 ��CI�# �-]"7�9-E07 �*C�H&�%� $�,-4 $�* &!, $!"# ��
�39 �U�, �C��&��E, .% �U� BF�-*-> �#�� $�*k&C�H .% =� �* �# 2�3(4% �*

�7!#�� .&C�H $%�# �i> b#�7 $�G4 �%!�7k# ��. �G#%� .% B��7 �+�!�I:
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B[I �� �> ek&C�H $%�# �G4 �%!�7k�7 !,�# .�in�� Z-E07 B�G#%� F�% .% �-]"7)�in��
�+!DiJ% (�(+� a>%�7 .% K����7 K��� $�*!,�# .a>%�7 F�-*-> ��39 �U�, �C� ��
�(+�[C�� [.C [�E* �*�7 �*!,�#)Ross, 1995: 230; Raju & Kumar, 2007: 305.( 

�-'A%��,-4 /(!"#$.�� $

�,-4$.�� $!"#���,-4 �C� =� $!"#���6 �� B�+% $.�� wDM7 =� �� �* �>
�+% &!, ^ST7 ��-t9 �6�� =� �# �> ��%� Ni\	 &C�H =� �# &�%� �9-E07 .�6��

 �'�� &C�H �# &C�H =� .% �+% FUE7 ��-t9)=� C �@n FD# (����� �� C !"> m��
�-# !*%-4 =� $C�)7 &�%� �9-E07 �* $%�# ��-t9 �����7 Z-E07)Raju & Kumar, 

2007: 307.( 

��#��>$�	��-'A% F��,-4 /(!"#$.�� $�-'A% B�/(C-means 7�!,�#MathSoft, 

1999: 86)(B% ����-'A% F�%�# /($�,-4 !"#$n�� &�%� c�(+� ��!* b#�	 =jm�#
. �G#%� 8�-n��\	 ��7 o��-,:
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15- FCA 



��� &�'()�% ���7� $!"#,-4 .% &��@(+% �# �-T> �+�",%-* $�*�C $.�� $!"#... ��� 

dik-t9 �6�� �#%�# �&�%� �k�,-4 �# P% i�+% P% ./>�	��%!�7 Fjm�# K-#�7
�(�#��,-4 �A�1 F!"#$!*%-4 �-# .�(7%���m' ��(7%��� =�.C �W	 &.�# �> �+% DD[I 8%�

#�8�-nm'�[1,α)7�% B!,�#�7 �(7%��� FD.�� [%a$%�� �� %� [�-# ��(+� !"!"#$
7 ^ST7��E��!."�E*DFvi[�T� a>�7 8�3(S7 &!"*�i7%D7 �,-4 F�%�#�"# B!,�#�F

vi={vi1,…,vim}[I �� �> m#% �%!\	 `��\vi���#9`	����	`\7 �%!\D�*��$	`�#�T
7�!,�# .�,-4 a>�7 8�3(S7. �G#%� .% �*�# ��7 �+��I�!:
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�#�- $�>j=1,2,…,m W(7D�$%�# $[�T� �t� [�%�$\7D�+�*��)&�-> [%a�
A-�.��B��z� :�O�.(%�# ;Q+ $Q7�> !> B8��+�M7 D�	-$M7 �� DP�� w�(,-� 5i(7 �%a�%

% �> !,�P�� FE> �%!\	 �4% �# �%a�%D# C �"DTD�,-4 �" B�*�%�U	 �%!\	 B�*���� �%!�7 B�%�U	 
B�G4z_���*�(7%��� B$�7� $�%�W6 ?-  B��Y�+ w+-(7 D����%�W6 X�9 BD����> Z�@	�% C
�#\7 [%-"9D���  ��!"#$M7 .% DP�� w�� l)>% �%a�% �# C &!, �(��H �]� �-]"7�[�)U

	 [!,��D�*�(7%��� �$# oi(S7 DC �@n �!9 C� F�?�7�� =.�+$���  !�!, !"#$
%�&�'()�*$+�",%-* �P�0�% %� �%� .6C�4��*$���  !"#$�,-4 �C� �# !"#$.�� $B

���7�� ^4�, ��-�;_!A-# ����7 BF��G4 8�\#�7 ����7 B�-t9 ��% �* ��+�",%-* &�'()�
% C�+�",%-* &�'()��E� �%�# &!"$7 �#��> �> �+% &C�H �* �iM	 ���I F(,%� �# !�%-	Dl
�(��% k����  �C� F!"#$!*� P�0�% %� .

�-'A%��39 �U�, /(�F�-*-> 

F�-*-> &!��7.�+ �-4 �U�,��39 �U�, =�7 �x�� [C!# �e*�> e�!* �> !,�#
 C !\#�,-4!"#$�+% .�# F�-*->�)E* b#�	 .% &��@(+% �i9�'��#C �@1 �-]"7�Hh��*$
��U7��t� $�C�C $�+ �# ��U�, ��*$�39 ��+% 8C�@(7 .�%!\	 .% F�-*-> �U�, �*$

UT	 [C��D�+% &!, l.%�%� [C�� �*$�%��# $[.C .% 7 �*�!,�# .% ��\#%���\#% �# �%��# F
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�t�$�C�C $+% �#%�# �.1�� �* �U�, �.-7I .% ;�D[C�� B��*$�*-'A% �# �U�, $
n�4�&�%� .% �*$�C�C $7 [�T� e">%C �!"*�)��Gi+�B[%��UE* C��z� :��z.(

�U�, �.-7I �C��H��D�$(#�J� ��+% .(JC�,.-7I ��-E� �!6�?�E9% �U�, �# !
7�iJ% �in�� �-,D+!�[C�� P�E	 [.C �%��# .% [I �*$�U�, 7 R�)1��-, .�C����>

# e�.C �%��#De�	��C�C �%��# �# %� �*��, F$�+% &!��# !,�# �(,%� .%��(�# [C�� F�F
�G	 !1%CDN�g7�� D7 &!��-, .�)E* C &!��# [C�� [.C �%��#���*��� F�-*-> �U�, �� e
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