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3-2-1  �'��&#  �2�: ����� �)�7&D(AHP)  

      T�I� !� ��&�I� sI�$ !�I4 9�I0�	 ��	
� /*K*� ;�*< ���5
:1980    !$IL�� /I4 /I�	!	     C	
I4 gI���� C�I'!�D'	!

]�)V  �!$� !� C
�E;��K�    �I  }
IN� ��I�e�- ]17[ . 7�! !�AHP         =	 ?I>M 
I' C	
I4 ��I�
�E ]�)IV �
I:

]' � ]�)V C�'!����/��JE 9��c  C�'     ��	� ,�IQ�	 �IM�= (�IK��1� �I'!���� 9�:
IE 
L� !� �4 ]�)Vb   	! C��I&
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 ?�K���  �M�= (�K��1� n�
�� ��Q�	 !�� 9�	 ;��+ /� �'���  !�� /4 C��4 (����<� !� /� � �4��  �I��! .

/N�	� /4C  7�! !� �M�= /K��1�AHP (��%^ O�
P =	     � �I>�� (!$I� /I4 /� ���'  �I)�   ,�IQ�	 �I�  �
I�Eb 

�=� '?�$0�	 �� � ]�)V !� ;�H� C�'!���� C	
4 �'Z	
[��	 C
�E    ��I�4 ��IK� �	�&	 (!$� /4 � �I�  �$I  ]17.[ 

 7�!AHP  ?�	 !	$��	 
�= ;�	 /� "��	 
4]18[: 

1- �'��&#  �2�: E1�� F�:&� �*�:     �I�	
� /*IK*� ?IH!� !� �I�      �C
I�E ]�)IV B�I' ?IK��4

/��JE �' C�'!���� � �4��=!	 � @Q�� �!$� C���
E ]��
 k�[��	.  

2- E����� G��!� � G���� �*� �� : /I��JE � �'!���� ���� �M�= (�K��1� ,�Q�	 =	 n-  �I'  �fI*�[� C

/��JE �' � � ��  C��4 ?�$0�	\  k�[��	 

4 /��JE �	$�& /4 /��JE�� �$ .  

3- =��HI �?")# $���	�: �*� ��:         ��I�� C!�E=�I� �	JI�� �C!�E=�I��� g�
Ih /�I��<� OI�
P =	

^(��% �'  ���Q�� �
�H �	
:	 (	
L� ��� �$ .  

  

3-2-2 
��� ����� ����� �� (DEA)  

 �� $- ;�*<��	� �'     9�I11<� /I� ?I�	 ��^	$� C	
4 ������ 7�! /I^a&  �I��   /I4 @'�AI-     ��	!�I� �I4 /IN4	! !�

 C�'�+	� /4���C��!� C	!	� /� ���K' �'  ��M�
H �' ��KD� C�� �� �4 . �' ��	� �� $- ;�*<    \I��D \I�

�NH CJ�! /���
4 \�
��	!�- 
�q  !��^ 	! ?�
��� /� ?�	�� �=��b      ��I�
�E ]�)IV �I+	� 9�
I��4 �4 	! �'�+	�

(DMU)  9�	 
4 ��a& � ���)� /K��1�9�)[ ���'  �I+	� C	
4 � ! � �$��4 ;�K���- =	  �I' ]�)IV C   	!�I��� ��I�
�E

 ]'	
:�� �=��. ��	� �� $- ;�*< ��' �D��D 	 ?�K� /� ?���=$� �M�
H �'  	! /4C��!� �'   C	
I4  
I'  �I+	�

]�)V���
�E� /���
4 T�� \� g0�^ !�   �INH CJI�! /�I��<�  �I�  �I�� �       ��IK� ��	!�I� =�I���	 (!$I� /I4 	! �5

 7!	JE�� �'� . ��	!�� =����	~R$)��     �I 
>I� �I� � \� � 
>� 9�4 C��& �	$�& /4100 %  ��I�4 �I�  ��
IE .  \I�

]�)V �+	� 
4	
4 C=����	 �4 ���
�E100 %�+	� � 	!�� �'   k$IK<� 	!�I��� �5 =	 
�)� C=����	 �4 ���
�E ]�)V C

�� ��$  ]5.[  ? 	� /M$ /�D� 9�	 /4 ���4�+	�  �I+	� �	$�& /4 /� C   ���I���  	!�I� �I�  �$I b     �I4 /IN4	! !� sI1:

�+	� �' �4 /K��1� !� � /�$)� !� �$M$� C�5 �' 	!��?�	 9D)� � ?�    �NI� /I4 ��	$�4 /�$)� =	 Z!�H �+	� \�

=	 C
R�4��	!�� 4�� ?�� /�$)� !� �$M$� C	!�� �+	� /4 ?�K�� ]9[.       �I4 
�I��4 	!�I� �I+	� ,	�I� /D��	 9�K�	�

�+	� �'?�	 /K��1� ;4�^ 	!���� Cb ]�)V � �	
���  !��I^ 	! ��E��
�E �I�  �=�I�     � �I��� W!� 
I��4 	! ��	!�I���

~��^���� � �4��� ��	!�� �$��4 ?�M 	! ���<�'�+	�  �4�5 �' ��'� G�V[ . =	��	� �� $- ;�*<�'   \I� �	$�& /4

 !� ��	!�� �4��=!	 � ;�*< C	
4 
���� \��D���=�� C�'  ���>��	 ��0����  �$I  ]19[.   /I��- T�I� ��   !� ]I�� C	

��	� �� $- ;�*< �'  T��CCR  �BCC ��  T��M !� /� � �41  ��	� ����?�	 �� .  
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J��C 1: T�� �'/��- C��	� �� $- ;�*< C	 �'  
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p   :�4��=!	 ?< �+	� n���	  

ru   : �M�
H ���)'	 �=�r  �+	� ,	p 

iv   : C��!� ���)'	 �=�i ,	 �+	� p  

rjy   : �M�
Hr  �+	� ,	p 

ijx   : C��!�i  /��  ,	p  

0u   :"��1� /4 ��=�4 
�d��  

  

T�� 9�	 C	
M	 �4�+	�  �
D*)& s�$ ��	!�� =
� �' �' 4 / ?����       �I�!	� !	
I^ =
I� C�! /I� ���'�I+	� � ��5

 ��	!�� =����	100 /*��: "��	 
4 �'�+	� /�14 � 
�= 
���1� ��!	� ��	!�� =
� � /� C	100  gK� 	!�� ����.  

 ,���'T�� =	 ���>��	  C�';�*<��	� �� $-�'    /IV[�� �!$I� !� ?I�	 ,=R  �I'  ]�)IV T�I� =	 ��  C
I�E

�
� ./V[�� 9�	 �'  ��
� !�V�H	 /4 /�	�	 !��� ��
E .  

  

1- �C�&1 � $���� E���# 

!�  �M�
H � C��!� ?�'�� �� =	 ��	!�� @Q���� �
� ���>��	 �	$ .  C��!� ?I�'�� !� T�� C	
M	 �4  �I+	�

C��!� @'�� �4 	!���� 
�$V ��	!�� =
� /4 @��' �I�      C��!� @'�I� ?I�M !� /I���4 
���I1� � �$I    ,aI&	 �I'
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�� �M�
H @�	J:	 ?�M !� 	!���� �+	� �M�
H ?�'�� !� �0� ��
E �'  /���4 
���1� � 
�$V ��	!�� =
� C�!

�M�
H @�	J:	 ?�M !� �
D*)& �'  9����� �$  .  

  

2- K��?#  � 
�	�� 

�4�EA�� =	 �D� "��1� /4 ��= ��0$ C�$0$�D C�'��       	 �
I� /I4 ?�IK� �IM�
H @�	JI:	 �
I� /4 � � �4  @�	JI:

 �aP	 C��!��� ��
E .�	 !� (��4��	� �� $- ;�*< �I'       �I�'�� /�I�� /I� !� "�I�1� /I4 ��=�I4 (DRS)  ?I4�o �

(CRS)  ���	J:	 �(IRS) /��� C��4�� �$  ]5[ .  

 $I0$�D !��  �II4 �I�0$ C   �I�'�� "�II�1� /I4 ��=�I4�   @�	JI:	a  C
II4	
4C��!�  �I'    @�	JI:	 /II4 
IQ��b  C
II4	
4

�M�
H �' ��  /� �$ b  =	 
�)�a �� � �4 .  �IM�
H @�	JI:	 �
� 
��� (!��& /4  �I'   C��!� @�	JI:	 �
I� =	  �I' 

?�	 
�)� .  

$0$�D !�� @�	J:	  �?4�o "��1� /4 ��=�4 �4 ��0$ Ca C��!� C
4	
4 �'  @�	J:	 /4 
Q��a   �IM�
H C
I4	
4  �I' 

�� �$  .�M�
H @�	J:	 �
� 
��� (!��& /4 �' C��!� @�	J:	 �
� �4 �' ?�	 
4	
4 .  

$0$�D !��        @�	JI:	 ��I��	J:	 "�I�1� /I4 ��=�I4 �I4 �I�0$ Ca  C��!� C
I4	
4  �I'     @�	JI:	 /I4 
IQ��b   C
I4	
4

�M�
H �' ��  /� �$ b  =	 
���4a �� � �4 .� (!��& /4  �IM�
H @�	JI:	 �
� 
��  �I'   C��!� @�	JI:	 �
I� =	  �I' 

?�	 
���4 .  

  

3- E�����# ���	� $ 

T�� !� �'/��- C C	��	� �� $- ;�*<�'   GH�I  �I��)'	 �	=�	  �*I�	 C�I'      /I4 T�I� sI�$ �IM�
H � C��!�

/�$E 9��� C	��  �=� � �I�
4 �$H ��	!�� �N� 9�
���4 /4 �+	� 
' /� ��
E  �I'   /I� �I��)'	 C   T�I� C�I'
�d��

���K'b �� ���1� ���	$
 �4 � 
>� =	 	! �$H���� k�[��	 ?���� .  yI&�4 X$h$� 9�	 �I�   �$I 
: !�5   C	
IM	 �I��

T��� GH�  =	 �H
4 �=� �'      �5 !� �>��Ih �
ID*)& �I�!
4 ?I< �I+	� /�     ~aI)& � �$I  
>I� /�I 	� �I'  !�

�4 ��	!�� /���<���
E 
�o� .]' C�'�
4!�� !� 9��c  GH�I  �I��)'	 ?�$0�	 /� ?�	 ,=R ��^	�  �I'    /I4 ?�IK�

  9�II�� T�II� !� 
���IID��$II  .	8II0 ?����II<� =	 ���>�II�	 �II'T�II� !� �II�=� C C�II'DEA  X	$II�	 � �II  �!	�

?����<� �']�� /� ���
E �:
�� ��=� C�5 9�
 
�= }
  /4 �'�� � �4.  

?����<� �'O*N� ��=� C :?����<� =	 X$� 9�	 �'     
���I1� �=�I4 \I� (!$� /4 R�4 �	
� � 9���- �	
� T�)&	 �4

 =�Q� 	! ���<� ���)'	 �=� C	
4�� ���.  
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r r r
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<���?�� �'  ��IK� �I�=� C :   ?����I<� =	 X$I� 9I�	 !�  �I'      �=� ?�IK� 
I4 R�I4 � 9���I- �	
I�  �I'C��!� C  �I'  �

�M�
H �'  T�)&	�� ��
E .  

,...,

,...,

l hr
r r

l hi
i i

u
a a r s

u

v
b b i m

v

≤ ≤ =

≤ ≤ =

1

1

2

2

  

   

4  !��"#$ $���# : ������ ����	��
����� ��$ &�'�&�#� 
�����  
����� 	������ ���  

 ��	!�� @Q�� ���5
: /�	�	 !���D��	� �'   ��	� �I� $- ;I�*< 7�! OI�
P =	 
���
��	 �����	� C  �I'   ��	� }
I 

�� �$ .  

  

4-1  G��!�L1�� $�� J�# �C�&1 � $����  

4GH�  �H
 �'�M�
H � C��!� C  !� /�:! !�� /4@'�A- �' ��	!�� �4��=!	 /���= !� ��  ,�Q�	 C�����	� �' 

 ���D��	� �' ��	� �� $- ;�*< 7�! O�
P =	 �'  T��M !�2 ?�	 ��  ��!�5.  
  

 ����2: GH�  �' �4��=!	 !� /�:! !�� /4 �M�
H � C��!� C�����	� �'  ���D��	� �'  

  

M���  N?�#  O�P�#  L1�� $���� $��  L1�� �C�&1 $��  

1  
Stren et al. 

(1994) 
]20[ 

 ��K� ��	!�� �4��=!	21 

 �����	� \�����5 ��D��	�
Ben Gurion 

- ���*)& /��J'  

- �$1+ �'  

-�*�V< /��J' \)�  

- (	!����	  

- w!�: ���$Q��	� ;�V<�0	  

2  
Breu and Raab 

(1994) 
]21[ 

 !� ��K� ��	!�� �4��=!	25 

 

4 �����	�US 

- �' ��!�� �)*& ( C
��� /M!� �4  

- $Q��	� /4 ��D��	� ?�K�  

- /��J' $Q��	� 
' C	=	 /4 � =$�5 C�'  

- w!�: �
� �*�V<�0	  

- ���$Q��	� ?��h!  

3  
Johnes and Johns 

(1995) 
]12[  

 !� ��	!�� �4��=!	36 

 �����	�UK )��)!�-�  C�'

��V�^	(  

- ��1�1< � � =$�5 ����!��  

- ��1�1< /��J' \)�  

- ���� !�� ���$Q��	�  

-T��!�� !� (R�1� �	�� \�����5 C�'  

- T��!�� !� (R�1� �	�� /:
+ C�'C	  

-k��� ��  @�	
�� � f�0t C�'  

4  
Madden et al. 

(1997) 
]22[ 

 ��	!�� �4��=!	24  �����	�

 ����0	
��	)��)!�-�  C�'

C��V�^	(  

- ����!�� �	��  

-  (R�1� �	��)/0�1� �k���(  

- 
R�4 � ���� !�� ���$Q��	� �	��  

- ��)!�-�  n��� �=� C��V�^	 C�'

��   

5  
Flegg et al. 

(2004) 
]23[ 

 !� ��: ��	!�� �4��=!	45 

 �����	�UK  

- ����!�� �	��  

- ���$Q��	� �	��  

- ;� /��J'  

- �!���� � (R�1� =	 ��5!�  

-��  gK� J�	$M �	��  

6  
Worthington and 

Lee (2008) 
]24[ 

 ��	!�� �4��=!	35  �����	�

����0	
��	  

-� =$�5 ����!��  

-� =$�5 
�q ����!��  

- ����!�� /��J'  

- J�	$M �	��  

- (	!����	  

- ��1�1< ��5!�  
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M���  N?�#  O�P�#  L1�� $���� $��  L1�� �C�&1 $��  

- 
R�4 � ���� !�� ���$Q��	�  

7  

Katharaki and 
Katharakis 

(2010) 
]4[ 

 �1��N �4��=!	20  �����	�

����$�  

- ��1�1< � � =$�5 ����!�� �	��  

- � =$�5 
�q ����!�� �	��  

- ��  ,�� ?� ���$Q��	� �	��  

- /��J' ���*)& C�'  

-w!�: �	�� �a�V<�0	  

- ��1�1< ��5!�  

  

GH�  ������  7�! �'   }
I  @'�AI- ����  7�! @[4 !� @'�A- 9�	 !� /�:! !�� /4 �M�
H � C��!� C

�  ��	� .@'�A- 9�	 !� GH�  C�'  C��!� ;��  �*�	�4���  � ���K�	  �ID�J�: �4��� �I�      =	 \I� 
I' /I� �I �4

4 GH�  
�= C�	�� ��=� g��
/ ?���� ��5. ]' 9��cGH�  C�'   �IM�
H   ;��I  �*I�	  !�DI 5 @I�	�  �

 @�	�����-  GH�  
�= C�	�� C	!	� \� 
' /� ?�	�� �� �4. GH�  �' GH�  
�= � �I'C     !� /I�:! !�I� /I4

 9�	@'�A-  ;D  !�1  ��'��� ;4�^�� � �4.  

 
 ���1. GH�  T�� !� /�:! !�� /4 �M�
H � C��!� C�' 

  

��)' !$P  ;D  !� /�)1 ( ��'����� �$  GH�  C�' !�     �ID�J�: � ���IK�	 �4�I�� ;��I  C�� �I�  ��I �4 .  �4�I��

 ]�K1 ���$Q��	� � ����	 /��� �� /4 ���K�	�� ��$   	! ����	 /��� �	$      � �I4
� � !�����I�	 �!��I��	� ����I�	 /4
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