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1- Decision Making Unit. 
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1- Nerlove (1963). 
2- Christensen, Jorgensen and Liu (1973). 
3- Green,1997,p.84. 
4- Statistical noise. 
5- frontier production function. 
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1- Kumbhakar,et al.2003. 
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1- Specification errors. 
2- Total Factor Productivity. 
3- Stochastic Frontier Production. 
4- Data Envelopment Analysis.  
5- Modern efficiency. 
6- Farrell (1957). 
7- Debereu (1951). 
8- Koopmans (1951). 
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1- technical efficiency (TE). 
2- allocative efficiency (AE). 
3- total economic efficiency (TEE). 
4- Coelli,et al. 1996. 
5- input oriented. 
6- output oriented. 
7- piecewise - linear convex isoquant. 
8- piecewise - linear convex hull approach. 
9- Boles (1966). 
10- Affriat (1971). 
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___________________________________________________________________  
1- Charnes, Cooper and Rhodes (1978). 
2- Data Envelopment Analysis (DEA). 
3- Constant return to scale (CRS). 
4- Banker, Chanes and Cooper (1984). 
5- Variable return to scale (VRS). 
6- Charnes,et al.1984. 
7- deterministic. 
8- Stochastic frontier approach. 
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(Afriat, 1974) (MOLS)�(� '����(� O��� ,�2 .  



  �!�   ������� "����#$ %&'� / (��)*+, /  -��.�01�  

 

   ���� fg�-0ui  
�  � j�)       �� ����� ��2�� �� ��"*   �B���{ I
���  ��
-� 
� � 

�5?� I
�� 
� ����!F� .  

����,��   ,�� ��%��3&� �2�4� � 5%�6' �� �*�+  

������,��   ��&����' 12��%� �*�+(SFA)  

          R
� � h&F���� �)�
�� ��� ����� ��!�2
E �)
��2 2�L    4�" �� @&$�� 

��!)�$ 2��8 P��[E �N�� �2� 7��.  

)l) (h&F���� Z�)( 

 ∑ ∑∑
=≤=

−+β+β+−β+β+β=
8

2kj

8

iii18kijijk7i17ji

6

1j
jii UVDXX)]X,D1(Max[XYln

o

  

)`( ) R
� Z�)L@&$��(  

  
iii18i177

6

1j
jiji UVD)]D1,X(Max[XYln −+β+−β+β+β= ∑

=
o

   

*�2�� �< 2� ��:   

ln% *!�2
,� )�0�J' ��� ��
E 2�( �  

i% �2��0�� 4�' 32
-" )N%...% ` %l %_  i=  ( �mn = N�  

j%3�
A� �����   � 
�  

Yi% �2��0�� 4�' 2� G.6 �)�+� ����� 2��? )Z�$�+�� ��( �  

X1
,� % �$��2
� ��:� *!�2)�!-�+�( �  

X23�A� ���0� *!�2
,� %  ��2����)
d�� ( ��2��0�� 4�'  

X3 �2��0�� 4�' �01� *!�2
,� %)2
!��( �  

X4 �4�' >
d�� Z�� ���0� *!�2
,� %  

X5�2�� ���0� *!�2
,� %� �4�' 2�   

___________________________________________________________________  
1- Normal - half normal distributions. 
2- Normal - exponential distributions. 
3- Truncated normal distributions. 
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@5 <� 4�	��KV 'b�d�"��� ���FQV :;�	��� ^���Hf� ;'2<��� 'G�g��� � 'G�g�h� ;����.  
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3- non-neutral inefficiency effects model. 
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1- non-neutral stochastic frontier production function. 
2- density and distribution function. 
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___________________________________________________________________  
1- elastcity of frontier output. 
2- elasticity of the technical efficiency. 
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1- output slacks. 
2- input slacks. 
3- slacks. 
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___________________________________________________________________  
1- Constant return to scale. 
2- Variable return to scale. 
3- Scale efficiency. 
4- Pure efficiency. 
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___________________________________________________________________  
1- deterministic frontier. 
2- Generalized Likelihood  Ratio Test Statistic. 
3- Mixed Chi-square distribution. 
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1- Koopmans. T.C (1961). 
2- slack movements. 
3- radial movements. 
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1- Kruskal - Wallis. 
2- Mann - Whitney. 
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