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@!�B 1 7� 5� LC6��"6[�6 6� �!�B� ��, c�%C� .

-�' 	 �N"�! /���{,6 1/�,%0  ,��'�"� D6%�1��. ��R=: ��. �!�� M36�k�"@k 
D6%�1��. �:�+:� �Q:�N, �!DG�+.6� 9%N.�! �!P"8� 	tY", X:�N, '�"� D6%�1��. 1["� 
3�"M @� '6��A	 1!������� �!�� , 9D��G � 0�!� 0 XQ: ���>�� � ���B1 1�N�[C 
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D6%�1��. �,���M )6 h	��V 1"x�, �9���� :�e(.��-B61 -�' 	 X:�N+, 1D�,%"O 
)��*+, /�,%0 3��. ���!M7%��" Y""*	 D�{, Y�6 /�,%0 ��3�!��k�C�!�	� > �:6 

�k �5C 3��C1�M �4�5+�6 Y"*, �!/�"> K0 ���|� T N+, �	%<D�{,6 '6DG7��!%N, 
%���M.D6[", 1�b� bO -�' 	 /�,%0 3��. �,%�6 	 ch� 3�x , ��!����������|� 

�"*5� /6�""a	1 �4�5+�6 �+.6� %.�! 1'6���E�G �k�{� '63�C��"*, �*: 	 �6%��� 
3��. 1�86%4 9�4�5+�6 �� 	 �!-�' 	 /�,%0 D'6 +, 1/���{,6 3��. 9�:6 9Y�6�!�N! 
-�' 	 /�,%0 3��. %��! �!�� M36�k%.�! �86%4 �4�5+�6 �6�B�! � . )�BG�!�!��9��oo :
�� .( �!5C"I�:6 Y�,���!3[�� 3��. �!� i L46 1�,���!3[�� *: 	 ��6%��� �C��. �!
� i 9H06 ����L]� D%"^s! �!3�C�|� 93��. '6��A8 �:�+:� �!/���{,6 1

/�,%0 3��. 1-�' 	 X:�N, 3�!��k3�C r@+s, 3��. �:6 )9D6��#5C 1 D�+(�
��o� :o�.(

7)� ) ��8��9

:;�<� ��8� ��9+�=��:H0�. �4 5E,�C3:��! �� , ��! �V�;�< cC1d� �� 
�C��,G I�:635:� �� ^V )�+��K$	 U"@���5.�: 3, 54 �)�: Y#(, 1 I $� ����9

�:N8`��,G �,�3)�: �����!�FG D�+:6 �J D�E`!��1���:D�+:6 3�6%��+:6 �+��+N�6 (1
LCNO", Y� D6�b^C1d� /�*8�="^"Y) : ,39����(-5� 9�1G3��M ��6�B �! �V �:6 7%
'�, ��%.�! :�?6 �6%*	 ���^� c	G 7�b+(�6'6 �! 3*5� �$� �6[C �C "9��?1�� 0 �6%*	 

6'6 �! �8�!' P5<3*5� �$� �6[C �C "9��?D�5�, 1 P+C �6%*	 6'6 �! 6�:3�$� �6[C �C 
*5�"9��?D6� +:� �6%*	 6'6 �! 3*5� �$� �6[C �C "9��?�86 	 �6%*	 �C3, 54 ��!
6'63*5� �$� �6[C �C "9��?�5� Y8�: �6%*	 �6'6 �! c3*5� �$� �6[C �C "9��?�;�X

�5� Y8�: '6 7��$+:6�9c�?, 54 ���s!�+V �6%*	 �6'6 �! 3*5� �$� �6[C �C "9��?�6%*	 
:"6'6 �! �5N3*5� �$� �6[C �C "�9��?:�6���. ��� ! ��6�3� �6[C �! �9)���?%*	 �6 

(V�	�6'6 �! 3*5� �$� �6[C �C "9���?�:1 �6%*	 �@h� P"���(, �3��. P06� 36'6 �! 3
9�"*5� �$� �6[C �C��?9�i�Q	�6 �#Q. �! �:�+:� H0�. ��?7�	 1 7 ", D6%", ��6�: 9��! 

��?��. ���� ��6�: 39��?�|� ��6�: 3��. [Q: 39��?��5+0�: ��61�� �6%*	�7���> 
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6'6 �!3*5� �$� �6[C �C "9���?� #(, ��61�� �6%*	�6'6 �! 3*5� �$� �6[C �C "9���?
9Y#(, �! �6 ��0 �Q(� I #*,��?��5+0�: ��61�� �Q(� �� #(, %<61 �! 7%. ���> �.

+�=��� 7)�:�;�< �*8�=, �!hA	 T � '6 9�%C ��A8"��!��V /�h3< �! 1"� ��1
T � '6 9�*8�=, > 	"$�?@A	"@�B 1":���:6.��,G �*,�� 3hA	 "f����. �=h� 3

�!�FG D�+:6�!�J D�E�8� �! �V �:6 "�C��,G � �1 \%4 P3�C��. �! _ !�, 31 � =B 
���[���! [��=h� ���. 3cC�V ���� .-5��1G37�6� 816 /�42i6 1 �C"�i �! ��f

��N:63���s!�+V 163: '6 ,�N8� ���,G3)�: �����!�FG D�+:6 �D�E!�J��+� 9���5.�: U3
)�: Y#(, 1 I $������ D6�b^C1d� /�*8�=, 1 D�+:6 "^"-5� Y�1G3��M �%.7�6� �C

�C��,G 13*5� "+��"�: '6 [�6 ��+��+N��6�54 ��1�*, ��6%��+:6 3��M �6�s+:6 �1 7%
@,"H0�. /�'�:3�� \�E�6 ���� .�C��. l}:3H0�. �! �� 	 �! D�+:6�C3�]� �� , 

N#	 '6 7��$+:6 �!"&�C3@A	 "5K	 P"LM"�3%NO *,"7�� �'1 7��: T 5E,�91�@A	 1 � #"P
�. 063@A	 �� ,"'�6 1 P�!��[M 1 �+��M6�B ��N�C3:��! �� , ��Q	� %N!3R=: 1%N!3
%�%. .N#	 '6"�1�+�G &�%*	 D ��.�� 7%. P"*	 ��� [""�; Y�X5C6 "H0�. �'6 1 �C
\�� 3�C�6[�6Excel 1SPSS �! ["� P"@A	 \�E�6 � ]N,%. �+��M 7��! �;��� 1 3��,G 3�C.

�1� �! 3�1�,&"N#	 1 �C f"hA	 3�C 

�8#�) 7)� :��6� #�&em�[	 1u)�: �� ���oN#	 "1 &��! 6� � #�! � ]N,"�N'�:3
:"L+(�C35K	 "LM"�3� �K0�.%NO "�"*: 	 7%%��6� �)Opricovic & Tezing, 

2004: 45 .(6�'6 7��$+:6 �! �:6 ���B �1� Y�&�:3H0�. D'1 1 �C�C3816 "76� 9� P<
h�6 	��!"6 �! 1 %C� �~6�6 6� �N��i Y�, f�6 �! %�6 	�5K	 �� /�Qx ��E"LM"�3&5V �C 
%NV)Fouladgar et al, 2011: 237 .((! �6[!6 � V�, �1�"$,��"%3��5K	 "LM"�3�C3

, �V �:6 �K0�. %NO��+�! %�6 	�[M Y�, '6 6� �N"�4 5E, D�6376� '6 P<�C3Y#5, 
�! %NV W�s+�6� i376� �V � P<"���N^3�[� �76� �! &�! P<"�:6 �N .6��� �1� Y

5- Opricovic 
6- Tezing 
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L

*B6 ,�5K	 DG �� �V "LM"� ���B 7%��"N.1� �! �(� 816 �<6�i '�JG �� 6� � 0 ���&
:"L+(*	""(! 9%NV Y"�:6 %,G��V �� )sayadi et al, 2009: 2257 .(6 ����! �1� Y

76� I�:6P<�C36�7%$N, 1 �Q�, )G�, �, ��6 	"�+� L��! U�! 6� 7%,G �:��1G�� L]��L.
[M��N636 P< �! �V �7%�[� �Q�, )G�[M %.�! &�[M 1 �	�! �N��N636 �! �V �7%$N, )G�
�[��[M 9%.�! &�N�, W (A, �	%! �� . )Chen & Liou, 2009: 3035 .( �� �M6�&

5K	 �8t(,"LM"�3*,%NO "97�� n*,"1 ��m[M��! 9%.�! �+.6� � �1 �N W�s+�6 � ]N,
�, P�F ��. �! �1� P<6�, 9�1� Y�6 '6 7��$+:6 �! �N�[M Y��+�!%.�! )9�~�=4���� :��:(

 ��>. ?�3.�� @�#/. A�)� B�':! �� 	 �!*, �6%*	 �"[M �6%*	 9�C����N'�6 1 �C�!��
[M �5C��N*, I�:6 �! �C"�C��3�	�, 9r@+s, �5K	 l"L�!' /� >�#^	 �", P�� ..

DG �� �Vija[M ��#@54��Ni)1,2,...,i m=(*, �! �=!6� ��"��j)1,2,...,j n=(
,�%.�!.

�2 AB)� B�'C��,� ��>. ?�3.�� ����:H0�. �V �E�G '6�C3:��! �� , �6�6� 3
h, 1 ��*!6"I��C36 �� 9%N+(C /1�$+, �*: �@<�, Y�,�*, � ."�! 9r@+s, ��*!6 �! �C��

*,"�C����!�%Q	 %*!�6 �� �V %� . P��	�, Y�9lijf=!6� �! �� 	 �! �'�, �Q:�A, ��� .:

�9����� ��) ���32 D���. AB8� B�':H0�. �V �E�G '6�C3:��! �� , �6�6� gv 5*, 3
�;�5C6 X"����(#�5K	 �,6 �� "LM"�3�"� 6�8 9%N+("�; 1 D'1 �V �:6 '��5C6 X"�



��o ����^��,���! 1 �"�6�a� �^C1d� ` �5@4 93[�� 7��5.e�

�C�H0�. '6 &*	 �C""%� . Y.6 ����; �! �� 	 �! �@<�, Y�5C6 X"*, �"�C��3r@+s, 
5K	 ��"LM"�3�6��! 93�!' /� >��*	 ��, r�� . :

[ ]1 2, ,..., nW w w w=

�;�5C6 X"�C ��H0�. '6 &, 6� �C�1� I�:6�! D6 	��]� 1 �C��#�9���:�N.��V /�
�1��C3�h	 �Q�, D O "b��":%NC Y�, 9"b��"!�(< Y�9...N#	 1"&�C3�"�"� 7%�;��

�1� %N��, Lin map 1 �6��! 9�7dAHP�; 9��1�+�G X��1� 1�C3��*	 �b""� 5� Y.
�!�D'1 T 5E, �V �.6� �]� �� %�C3��K+06 �H0�. �! �+���! �C�+(��! �!6�! �&

%.�!)9D6 "k 3%C6' 1 3�Qk6��o� :�e.(N#	 '6 �V ��1�+�G X��; '6�;�< �*8�=, ��&"3�C 
N+Q,��	�,�! �5K	 l",' �� L"D'1 �NC��H0�. �! , W (A, �C�*	 ��� 9� .""Y
�;�5C6 X"H0�. ��:6 7%. 7��$+:6 �C.

����� 39 ��32 �8	8� 3���,� ���� �� ���,� D�3.�2 ) D�3E�2 D���. AB���$ B�' :
�+�!�Y)*

jf(6�! �6%h,3*,"�C��3$N, 1 �Q�, �	�	 �! "' Z!61� '6 X�, �Q:�A, ��%� .:

1� �=!6�:ijj Maxff =*

�: �=!6�:ijj Mf inf* =

�	%!��6%h, Y)jf −(�"6�! [3*,"�C��3$N,1 �Q�, �	�	 �! ""1 ���O Z!61� '6 XUN�
, P>�<�� .:

���O �=!6� :j ijf Minf− =

UN� �=!6� :j ijf Maxf− =

6 ���Z!61� Y*
jf�+�! �*, �6%h, Y"��j! '6"[M \�5	 Y��N1 �Cjf −�	%!��6%h, Y

*,"��j,'6"[M \�5	 D���N�:6 �C .



�!��'�6 1 P"@A	 H0�. �*: 	 3�C��. �� 3��. /�,%0 3�CD�E��!�FG D�+:6... ���� 

�����8� ���,� +6���� A F�0 B�')S(�3I ���,� ))R:(��h,��S1RI�:6�! 
' Z!61��, �Q:�A, ��%� .:

c. �=!6� :
*

*
1

n
j ij

i j
j j j

f f
S W

f f −
=

−
=

−∑

�$C �=!6� :
*

*
j ij

i j
j j

f f
R Max w

f f −

 −
=  

−  

�6%h, �Vjw6�! �]� �� , D'1 3*,"��j�:6 .

:;�< +6���� A /< B�'vikor)���,�Q:( �6%h, Q�^C �=!6� �! �� 	 �! 
, �Q:�A,�� ..

�^C �=!6� :

(1 )
* *
i i

i
S S R RQ v v
S S R R

− −

− −

   − −= + +   − −   

6 �����h, �=!6� Y��S−9*S9R −1*R4'6 %N	��Q:
*

iR MaxR=iR MinR− =*
iS MaxS=iS MinS− =

=!6� ���9� � 
*
iS S

S S

−

−

−
−

!", �b��"6 P< '6 �@>�� D6[�7%1 )G
*
iR R

R R

−

−

−
−

,"�@>�� D6[

66 %; P< '�7%, D�^� 6� )G�%C� .�+,6���v6 �� �, �! �� 	 �! �=!6� Y"71�M f�6 	 D6[
5K	"LM", W�s+�6 7%���� . .�6%h, 9v�! f�6 	 � �1 /� > ��v!"'6 c�,�/� > �� 9

��V6 �! f�6 	�1�(, DG �6%h, 6�G �3�,��� f�6 	 � �1 /� > �� 1"�LV DG �6%h, Y'6 �	
�,�6 0 � ! %C )9�~�=4���� :��.(�+,6����6%h, �8�h, Y�6 ��v�!6�! �,�%. �+��M �]� �� .

+��J' ��3& K.3� A EL9 B�'3���,� C��� 32 �9RMS)Q:6 �� ��! �� 	 �! �@<�, Y
��h,��R9S1Q[M��N, X	�, ��[! �! &O V '6 71�M �: �� �C���� �� 1 %� .��
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[M��N63�![M D6 N4�, W�s+�6 �	�! �N�' _�. 1� %�6 +! �V � .�%NV �;�6 6� �)~�=4�9
���� :��.(

�?[M �M6 ��N�C31A12A	�	 �! "816 X",1� 1 Y"[M Y�1 %N.�! �	�! �Nn!"�6%*	 �b��
[M��N' �=!6� 9%.�! �C�%.�! �6�B�! �.�� �=!6� :

2 1
1( ) ( )

1
Q A Q A

n
− ≥

−
�?[M��N1A�! ��� PB6%< %�#�71�M '6 �C3R1S� . �+0�N. �	�! �Q	� D6 N4 �! .

��,' ��4 5E, 9%.�Q� �6�B�! )16 _�. �V 63[M '6 ��N�! �C' /� >��! �[M D6 N4��N
, W�s+�6 �	�!�%� .:

1 2, ,..., mA A A=[M��N�C3�	�! 

!"�+^��6%h, Ym' �=!6� �! �� 	�!�, �Q:�A, ��� .:

7� �=!6� :1
1( ) ( )

1mQ A Q A
n

−
−

p

�N�[M1� %.�Q� �6�B�! \1� _�. �V ���,'1A12A�! �N�[M D6 N4�, W�s+�6 �	�! 3�C%� ..

�5�) "��� N8�F� 7)�)SAW(O:��'1 7��: T 5E, �1� )SAW (7��: '6 �#�Y��	 
�1��C35K	 "LM"�3�:6 �K0�. %NO .6�)�: �� �1� Y���� 1 m�6 C Z: 	 �D 

�:6 7%. �~6�6 .6 ���V�	 �1� \�� �! �V �1� Y"=0 X�D'1 � �6�", �+0�N. [�� . 
)~�=4�9���� :��(! '6 l� 9�h,"�	�, D��V I��5K	 l"LM"�31*	""�; Y��'1 X�

*,"�	�, 9�C���! l�h,"'1 I��#^	 Y", P�6 �! �� 	 �! 1 � .��	�, Y�+,6 l"�C '��'6 &
[M��N, Hs^, �C�� . .1 '6�Md��C3@>6 �6�N#	 Y"DG '6 7��+(M 7��$+:6 X� , �V &

H0�. D6'16 D� 5� ��A8 9�:6 7%.�C35K	 "LM"�3@!�B 9"	 D��V ��61 �tx"�Q�, /6� 1
$N,�M��: 1��:6 )%, ��V �1� .

7- Simple Additive Weighted 
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�85�< �0)3E5� 7)�:�1�+�G �1��)�: �� ����1 1 D ��. Z: 	 �7%. �~6�6 � 
�:6 .�1�+�G�!"D�5i6 \%4 �6%h, 7%NNV"�� D�N�' 	 &�� )�5+<6 -"�:6 �+:  )~�=4�9
���� :��.(6 I�:6�6 �! �1� Y��� Y�M%NV6�� �O�C �V �:6 �6 +:6 ����h, �� ���&

! H0�."5C6 '6 H0�. DG 9%.�! �+^"! �"�+^3�:6 �6�� 0�! .��,'�7�6� �V �C3�&
�	�,�5K	 l"LM"�3�!5K	 1 %.�! Hs^, P,�V � i"LM"6 �! �� 	 �! %C6 s! 7%���Y
7�6�H0�. D6'16 9�C�, &"N#	 Y�6 '6 9%��5� �Q:�A, 6� �CD'1 36�! %�6 	H0�. �! �C��C

�5� 7��$+:6�%)�QV63%C6' 13V"9D6 ����:��.(

+<8; @�%�. 7)���:�. 0 P"@A	 1 ��[E	 �1� ���, �*: 36�! /6%C�^, �	 ���M 
71�M�C3(h	 l��E+, "�! 9���M L�� M63�! 71�M LC /6%C�^, �V �%#�Q. �b"�! 1 �

�: /6%C�^,�71�M �LV �C�	�%.�! �+.6� 6� �!�^	 Y.6 '6�, �1� Y��hQi �� D6 	%N!3
[M D� 5���N1 �C�+< ��H0�. �C35K	 P~�(, "LM"�3� 5� 7��$+:6 �K0�.%NO )�QV63

%C6' 13V"D6 ���� :��� .(6 ���N#	 '6 cC1d� Y"@A	 &"�. 0 P63�@(@: Q	6�,�
��M 7��$+:6�%.

+�=��� ��8� +,��� �P3�� 

�!�FG D�+:6�!�J D�E�!�J )�5. �� �6 � ^V �D6�,1�6 ��. DG [V�, 1 7%. -B61"�:6 �.
3� �5� �! ��. )�5. 1 )�5. '6 D�+:6 Y�6D�+(N,�6 1 D�E��!�FG 3�CD�+:6 �! ��. '6 93�C 
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