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

���� ����	 
 ��
�	������	 ������� �� ������� ��� 
���  !�" �� #

�� �����	
�� 	
��*

 �������� ����� ��� 	
��**

����� ����	 :��/
/�
������� ����	  :�/��/�
��

-./�0
�
   ���� �	� �����    ��  �!         "#$% �&!� ��'(�)$* �� !� �� +��� �#,-.  "�*-�/�       �0��12. �-2, �� �3�� �!�����

   �! �-4�5��6	� �� 	$$�. *    89
! +�)$* "':  
	   ���#� & +�-* ;
�<= �3�� =           �2�#. �/
��23 !� �! �!�2���� �-2, 
��       ��<	$> �!�1��� !���* !� �?��. @*�. �� 	$�=0��1. A&�0 	3�* � .�3��=    "2�. �!�2���� �-2,  ��BC2.  D
�;20� 

        ��
. E
�? D
�;0� & +�)$* F/, !� A&�0 G',;    �� !��H "#$% F/, !� ���< .      �2B� ��;2:� �2* �2B�  2
� �
�!�2�
 �* �$
;(   $
;( !� D(�� I!-%=          �� �
;�. �-1�� "
�H 89
! D�$,!��#� �B� & D
J�K �
�'� �-3 . �2* +&L2�M

:!�=   * �!���* I!	H         +��	�� J�� !���* !� "#$% N	� DO� P4�3 � �� ���<�-3 .  2���#�  �
Q.= �23�� =  �-2, 
   �* �!������*!��   +��� R���. A&! ���*                +��� & �2�0�< S�2��� �2#/�� ��(	2��& �2* ���2�� ��2, ��(   �!�2�� ��2(

�*  @
: T��K I!-% +	3 �!&�	�� .   ���4!�� �!-� !� �	� ���*!�� U
���!� 	$H EQ�$� ��(     2
� ���2'. N!-2* !���* 
    �� ",� +�-*VJ6&�M��	�� W+	3 �!&��* ��
� R0�-. ����!�K M      ��23 ��2?��. �2�
�H DO2� D
�;20� ��&  ��  ��O2�* �!

��	$� .V����BM     A&�0 G', & ;��
. E
�?  , D
�;0� Y��*    �2��4!�� ���1�H� ����
�  �2(  �2� �
 �-23       �2B� G'2, �2� 
      -* ��O�* �� !� ��3 "
�H ���$�
Z���+�M �*          2$
;( D(�2� �� �3�� @0�$� �B� �� �!-Z=        ���2[: �! D
J�2K �
�2'� 

��	$�.

\ . ��-$� "�. �.�����. ]�Z �� �����  
�" ��
	[. @
�$% !� �!���* I!	H =$
;( & �
�!�� =$
;( T���. & �
;�.
��!&�O�" �� +	3 _��Q�,� M ��,� +	3 ����  ��C. ���'. +�)O��� �O(&`K S���� "�&�#� �-,".

*���'. +�)O��� ���,� 
e-mail: mahmadian@ut.ac.ir

**;
�[. +�)O��� !�
���,� 

����� ����	 :��/
/�
������� ����	  :�/��/�
��

  ��  �!         "#$% �&!� ��'(�)$* �� !� �� +��� �#,-.  "�*-�/�       �0��12. �-2, �� �3�� �!�����  "�*-�/�       �0��12. �-2, �� �3�� �!�����  "�*-�/�
   �! �-4�5��6	� �� 	$$�. *    89
! +�)$* "':  
	    �! �-4�5��6	� �� 	$$�. *    89
! +�)$* "':  
	    �! �-4�5��6	� �� 	$$�. *    ���#� & +�-* ;
�<   89
! +�)$* "':  
	   ���#� & +�-* ;
�<   89
! +�)$* "':  
	= �3�� =    ���#� & +�-* ;
�<= �3�� =    ���#� & +�-* ;
�<           �2�#. �/
��23 !� �! �!�2���� �-2, 

       ��<	$> �!�1��� !���* !� �?��. @*�. �� 	$�=0��1. A&�0        ��<	$> �!�1��� !���* !� �?��. @*�. �� 	$�=0��1. A&�0        ��<	$> �!�1��� !���* !� �?��. @*�. �� 	$�	3�* � .�3��= =0��1. A&�0 	3�* � .�3��= =0��1. A&�0     "2�. �!�2���� �-2, 
        ��
. E
�? D
�;0� & +�)$* F/, !� A&�0 G',;        ��
. E
�? D
�;0� & +�)$* F/, !� A&�0 G',;        ��
. E
�? D
�;0� & +�)$* F/, !� A&�0 G',    �� !��H "#$% F/, !� ���< .     �� !��H "#$% F/, !� ���< .     �� !��H "#$% F/, !�       �2B� ��;2:� �2* �2B�  2
� ���< .      �2B� ��;2:� �2* �2B�  2
� ���< .

   $
;( !� D(�� I!-%=   $
;( !� D(�� I!-%=   $
;( !� D(�� I!-%          �� �
;�. �-1�� "
�H 89
! D�$,!��#� �B� & D
J�K �
�'� 
        +��	�� J�� !���* !� "#$% N	� DO� P4�3 � �� ���<�-3 .  2���#�  �
Q.= �23�� =  �-2,         +��	�� J�� !���* !� "#$% N	� DO� P4�3 � �� ���<�-3 .  2���#�  �
Q.= �23�� =  �-2,         +��	�� J�� !���* !� "#$% N	� DO� P4�3 �

   +��� R���. A&! ���*                +��� & �2�0�< S�2��� �2#/�� ��(	2��& �2* ���2�� ��2, ��(
 +	3 �!&�	�� .   ���4!�� �!-� !� �	� ���*!�� U
���  +	3 �!&�	�� .   ���4!�� �!-� !� �	� ���*!�� U
���  +	3 �!&�	�� .!� 	$H EQ�$� ��(     2
� ���2'. N!-2* !���* 

VJ6&�M��	�� W+	3 �!&��* ��
� R0�-. ����!�K M      ��23 ��2?��. �2�
�H DO2� D
�;20� ��& 
     A&�0 G', & ;��
. E
�?  , D
�;0� Y��*    �2��4!�� ���1�H� ����
�  �2(  �2� �
 �-23
      -* ��O�* �� !� ��3 "
�H ���$�
Z���+�M �*          2$
;( D(�2� �� �3�� @0�$� �B� �� �!-Z=         2$
;( D(�2� �� �3�� @0�$� �B� �� �!-Z=         2$
;( D(�2� �� �3�� @0�$� �B� �� �!-Z        ���2[: �! D
J�2K �
�2'� 



$$1 �� 2
�	�# (	3	�43 	" ��	5�3� �4� 6/�	7 8/�)# � ��9:#                                ...

���� ���	JEL:L11 M L13 ML25 MD43 MD81


����
�� ���: MR�/� 89
! P4�3 M;��
. P4�3 MJ�� �0��1. ��?��.�
�!��$
;( =T
	[. 



����� ��	
��
����� ��	���� �	� /��	��� $$ 

��0<�
  !�  ��1�H�#$%      ��1�H� ����
�  �* a�[.!� �,!�* ���* ��   & ��6�b��          @
�$2% !� !���2* !��4�2, ��2(  �2*

    �3�� & I�;�'�. M!�;*� IJ��6:-.",� +	3 �&c[� ���O�*  .      E
�2? & +�2)$* F/2, !� A&�20 G'2,
  	
� T��-� �� "#$% F/, !� ;��
.W ��#. �� d-9�� ���1�H� ����
� +	$$�	�-3M   �� S�	2��( �2� 

 ��22(!��#�6G22'� �����22, & �!��4�22, I��%-1224 D�$22,  !���22* �"22,� . ��22, !�\efe ;�922�� 
(Demsetz, 1973)      @
�$2% !� �! ���12�H� ��2��
� & ;2��
. E
�2?  �* "[5� �)�9[
(  �2�
���

    & ��� �!&��*"g��    �� �� ��� ��h "#$% �&!� !� &�O�K & �.�* ��'(�)$* �-:& �! �� �
�!�� !� ��.J�* 
 ��* �* "[9� 	��-. ���=	��-* !��!-4�* �'(�)$*  .� ��, !\ifj �2* "[5� a�[.!�  
� M ��2,&=  & k2$��-� 

�-,�.�&(Cowling & Waterson, 1976)#,-. �* =   ��2�� �	2�  	2�
C. 	23 .  lm2, n!L2� & 
 l
-
�) (Clarke & Davies, 1982 2���#� ���;
(  ��#.=   2���#� & ���12�H� ��2��
� =  E
�2? 

  ;�� & ;��
.M 
;�. =     T��-� �* �� �gBp�   	��-
� ��'$O�K �! q�*            =2:!� �2* !-2*;� ;2��
. E
�2? �� �-��
                �!�� �)�92* �2'(�)$*  �2* !� 	2��-. r2,-�� =$
;( I����b. E
�? & R0�-..        l
�2( M 2
� �2* +&L2� 

(Harris, 1988)�?�0= & ��� �-4 �	� �!�& �! N���� �* "[9� 	��-. +���* "6�6
(� �,!�* !� �! �� 
    �-
� ���* "[5� �)�9[
(  
� . ��4� ��'��,!�        2#��/� ���* ���*!�� & ���� �	�  
	$> M=   ��2��
� 

    �� W	2$(� T��O2. �2%�$� & "#$% ���1�H�  �-2, �� "2��<(Gallet, 1996)   & N	�2,�K ��2,&� M
22�
(� ��!(Oustapassidis and et.al., 2000   �[��22� 822�� & E22��0 M(Felipe and 

McCombie, 2002) & s2�� A&!(Keef and Roush, 2003) ��K & "2$*    ;2)$��(Bunte 
and Peerlings, 2003)  -2<!-( & N�2��!�0 & (Farinas and Huergo, 2003)   �2�0�
 �#2,-. 

",� .  #��/�  
� !�I�M                �B� & �!���* I!	H �B� �* @
�$% �(��-, t�� !� �.J�* ;��
. E
�? �B�  �
�!�2�
       $
;( D(�� �� T%�� @0�$� I!-% �* �$
;(=      "2,� +	O� �
;�. 	��-. �
�'�  . 2�&      ��
	2[. @
�$2% !� �

�	�*�S���(Azzam, 1997)Mu�	� TK�   S�*(Appelbaum, 1982)   ���2* �! !�2�  
� & ��� �#,-. �! 
  @
�$%*��9  "23-< �	$* �2�
��� ��� S�2���  . 2����=  �2#��/�  S���)\iif (  �2�0�
 �2*     ��2, S�2��
& ��2(

(Williamson, 1968)"3�� �!�<��, MS���
& ��
�  ���* ��,�6&� �/*�! ��� ��O� !�* =����[� ��  �* 
$
;( �B�=�$� �* �!���* I!	H 0 �� �3�� @�
�!���!�� �-:& ��
	[. @
�$% !� �$
;(  .

  ��
	[. @
�$% !�M ��'� W  �* ��%�    ��-� I!-%�6&�  �� +�-* ��=��,& �* +��2'�      �-12�� �2* �2��0 ��2(
  �� T
	[. �
�'��-3. "':  
	*M 0  �!&� �	: 	��-.    ���� !� & +�-* �
cK=  2$
;( =  +��2'� D
J�2K   ��2(
  $
;( �� ���0=  ��'� 	��-. W   �� 8���. VL��� ��%� �-3 .    ��*�2H!��w +�2)$* ���12�H� ��2��
� �� �
',M

$
;(=    ���* S�J =6�'. ��'� W   ��%�   �!�*   �2� T��O2. �
�2'� �-1�� 	��& 8
 	��-. !-�$� 	2(�. 2(  x	
      . G�$�  ��#. �� ",�  
� �����   �3�� +��	�� �> �=          "2�. ��
	2[. @
�$% !� �!����� �-,  ��BC2.   G'2, 

       �� !��H E�.�. �* "#$% & +�)$* F/, !� ;��
. & A&�0���< .  
� &��BC.�* �-�� �> �*  �B�   �
�!�2�
 �* �$
;( D(�� I!-%  $
;( !� =      ! !��#� �B� & D
J�K �
�'� 
 �2� �
;�. J�� "
�H 89 �-23 . @2H�& !�M

  ;�� & ;��
.M 
;�. =     T��-� �* �� �gBp�   	��-
� ��'$O�K �! q�*            =2:!� �2* !-2*;� ;2��
. E
�2? �� �-��
                �!�� �)�92* �2'(�)$*  �2* !� 	2��-. r2,-�� =$
;( I����b. E
�? & R0�-..        l
�2( M 2
� �2* +&L2� 

�?�0= & ��� �-4 �	� �!�& �! N���� �* "[9� 	��-. +���* "6�6
(�
    �-
� ���* "[5� �)�9[
(  
� . ��4� ��'��,!�        2#��/� ���* ���*!�� & ���� �	�  
	$> M

    �� W	2$(� T��O2. �2%�$� & "#$% ���1�H�  �-2, �� "2��<(Gallet, 1996)   & N	�2,�K ��2,&� M
(Oustapassidis and et.al., 2000   �[��22� 822�� & E22��0 M

McCombie, 2002) & s2�� A&!(Keef and Roush, 2003) ��K & "2$* 
and Peerlings, 2003)  -2<!-( & N�2��!�0 & (Farinas and Huergo, 2003)

",� .  #��/�  
� !�I�M                �B� & �!���* I!	H �B� �* @
�$% �(��-, t�� !� �.J�* ;��
. E
�? �B� 
       $
;( D(�� �� T%�� @0�$� I!-% �* �$
;(=       $
;( D(�� �� T%�� @0�$� I!-% �* �$
;(=       $
;( D(�� �� T%�� @0�$� I!-% �* �$
;(      "2,� +	O� �
;�. 	��-. �
�'�  . 2�&      ��
	2[. @
�$2% !� �  . 2�&      ��
	2[. @
�$2% !� �  . 2�&

(Azzam, 1997)Mu�	� TK�   S�*(Appelbaum, 1982)   ���2* �! !�2�  
� & ��� �#,-. �! 
  "23-< �	$* �2�
��� ��� S�2���  . 2����=  �2#��/�  S���)\iif (  �2�0�
 �2*
(Williamson, 1968)"3�� �!�<��, MS���
& ��
�  ���* ��,�6&� �/*�! ��� ��O� !�* 
�$� �* �!���* I!	H 0 �� �3�� @�
�!�� 0 �� �3�� @�
�!�� 0 �� �3�� @�!�� �-:& ��
	[. @
�$% !� �$
;(  .

  ��
	[. @
�$% !�M ��'� W  �* ��%�    ��-� I!-%�6&�  �� +�-* ��=��,& �* +��2'�      �-12�� �2* �2��0 ��2(
�-3. "':  
	*M 0  �!&� �	: 	��-.    ���� !� & +�-* �
cK=  2$
;( =     ���� !� & +�-* �
cK=  2$
;( =     ���� !� & +�-* �
cK  +��2'� D
J�2K 



$$& �� 2
�	�# (	3	�43 	" ��	5�3� �4� 6/�	7 8/�)# � ��9:#                                ...

 
;�. xL4�*      ��, S���
& T���. & �)\iyj (  &S��) \iif (        G',  �* �� 	3 	(�-4 +��� ��O� �
�!�2�
$
;(=    J�2� "2
�H I���2,-� D�$, !��#� G', & D
J�K �
�'�  , 2/*�!= �2���[�   & �!�� �-2:& �� "2g��

     �� ",�  
� S&� z;: D
�	�K          2��<	$> !�12��� !���2* !� J�2� ��?��. =        ��2$�
Z��� r
��23 !� A&�20 
PQO�    & +	3 �6�b��        ",� +	3 �0�?� !���* ��?��. @*�. �* �0��1.  .     ��4!�� +���
 ���* z;: �( �
����=
  	$H��6#0       �!&��* ���'. N!-* !���* !� 3 ",� +	.    +��� R���.  �
Q. A&!        �2* ���2�� ��2, �!�2�� ��(

   �#/�� ��(	��&",�."g��         ",� +�-* �0�� �!��� I��LZ� �-[
� A&!  
� d�Q��� .!�   �2
Q.  
� M
+����* ���� �!-� �!��� ��(T��K I!-%{!&� & +�-* W* �����  ��'��,  �\ef| ��� \ey}",� .

  �* �����  
�  �����, �
� I!-%  ",� +	3 �	$*:     ���#�  ��#. ���* ���� �	� =    �*�
!���* �-, ��3�� 
   ��<	$> !�1��� !���* ���*=  J�� ��?��. ���$�
Z� S	� r
��3 !� A&�0  "
9H !� �6&� +	3 +�!&�",� .

��BC.   T��-� �gBp�             �!�2���� ���12�H� ��2��
� �2* ;2��
. E
�? & A&�0 G',  �* "[5� �)�9[
( �* 
�*      !� "#$% F/, !� & +�)$* F/, !� E�.�.DQ*�",� +	3 +��� F�?-. S& . !� "
9H-, S 2���#�=

�3��=  +��� R���. A&! �� +����,� �* �!�����    �2�� ��2, ��2(     �!&��2* �2#/�� ��(	2��& �2* �� 	23+M
 �$�
(M�'OO�  +��� �� +����,� �* �! ��3 ��?��. ��
�H �[3 & ��
�H �      �2
Q. ���2�� ��2, ��2(

+��G
� .   
� �* +&L� ,                T2���. & �2
;�. "
92H  
� !� ���*!�� ���� �� �	� ���� U
��� +	23  "2,� .
����� �* ;�� ����� �
�'� "
9H� ��0�
 ��1�4� ���<", .

$ .��53 �0�
  ��1�H� 6��-� ��#$%�6&��=   �* �! ��!&�O�  ��'� ��-$�W     +��'� 8
� �* & ��%�      �
�'� �-1�� �* ���0 ��(

      ��	#. �� & +��� T
	[.N           �0��1. ��?��. @*�. �* S�	��( �� ��0�
 T��O. +�)$* ε+= )(qfp   !�  
 ��<	$> !�1��� !���*=�� �:�-� A&�0 	�-3 . @*�.  
� !��6�b��ε    �0�2?� �2?��. @*�2. �* & +�-* �0��1.  

       l��
!�& & ��%  �)���� ��!�� & ",� +	32
εσ ",�  .   
��6�b��     �� T��9� �0��1. q  +	3 @
�-. M  ��& 

   +�)$* A&�0 !�	�� �*iq �!�� �)�9* .     "
�H �?��. @*�. !��6�b��M �0��1.  ",� M   ��
� ε�6�b��   �0��12. 
"2222,��2222���� !� & M  �2222*��* "2222
�H  �)��2222�� )(][ qfpE =  �� l��2222
!�& & +	22223  

22 ]][[ pEpEp −=σ	3 	(�-4  .�

1. Panel Data

}. l��
!�& ε &  p �$#
 	$�9( �*��* 22
pσσε =",�  .

      !� "#$% F/, !� & +�)$* F/, !� E�.�.DQ*�",� +	3 +��� F�?-. S& . !� "
9H-, S 2���#�=
  +��� R���. A&! �� +����,� �* �!�����    �2�� ��2, ��2(  +��� R���. A&! �� +����,� �* �!�����    �2�� ��2, ��2(  +��� R���. A&! �� +����,� �* �!�����      �!&��2* �2#/�� ��(	2��& �2* ��

  +��� �� +����,� �* �! ��3 ��?��. ��
�H �[3 & ��
�H �      �2
Q. ���2�� ��2, ��2(  +��� �� +����,� �* �! ��3 ��?��. ��
�H �[3 & ��
�H �      �2
Q. ���2�� ��2, ��2(  +��� �� +����,� �* �! ��3 ��?��. ��
�H �[3 & ��
�H �
+��G
� .   
� �* +&L� ,                T2���. & �2
;�. "
92H  
� !� ���*!�� ���� �� �	� ���� U
���

����� �* ;�� ����� �
�'� "
9H� ��0�
 ��1�4� ���<", .

 6��-� ��#$%�6&��=   �* �! ��!&�O�  ��'� ��-$�W     +��'� 8
� �* & ��%�      �
�'� �-1�� �* ���0 ��(
      ��	#. �� & +��� T
	[.N      ��	#. �� & +��� T
	[.N      ��	#. �� & +��� T
	[.           �0��1. ��?��. @*�. �* S�	��( �� ��0�
 T��O. +�)$* ε
=�� �:�-� A&�0 	�-3 . @*�.  
� !��6�b��ε    �0�2?� �2?��. @*�2. �* & +�-* �0��1.  

       l��
!�& & ��%  �)���� ��!�� & ",� +	32
εσ ",�  .   
��6�b��     �� T��9� �0��1. 

   +�)$* A&�0 !�	�� �*iq �!�� �)�9* .     "
�H �?��. @*�. !�  �!�� �)�9* .     "
�H �?��. @*�. !�  �!�� �)�9* .�6�b��M �0��1.  ",� M   ��
� 
�2222���� !� & M  �2222*��* "2222
�H  �)��2222�� )(][ qf )(][ qf )(][ pE )(][ pE )(][ )(][ = )(][  �� l��2222
!�& & +	22223  

2 pEp −= pE −= pEσ	3 	(�-4  .�



����� ��	
��
����� ��	���� �	� /��	��� $$=

?��=I!-% �* & +�-* T� ��?��. ���#� T� ∑
=

=
N

i
iqq

1
�� ��3-�  �-3 . +�)$*i�-1�� iq �* �! 

  -�� 	��-. @*�.�s��{   �* �� +��� 	��-.  I!-%( )







=

H

i
iii

i
i yyh

a
x

Minq ,...,, 1   "2,�  M    !� �2� 

��Mxi ��'� W   ��%� �6&��=   & +�-* ��!&�O� ia    +��'� "[9�    �-1�� �*",�   �2�       +���2, �2* +��� E
�2?
 �� +	�����-3 .E
�?ia  ��'� !�	�� W ��%�    ��  ��#. �!   �
�'� �-1�� �� 	��& 8
 	��-. ���* �� 	$�

   ���� �!-�",� .�<�
i

i

a
x

  @*�. �� ih 	3�* ��
�M    "2���  
� !� iii qax =    	23 	2(�-4  .   �2<� �2�&ih

��
i

i

a
x

 	3�* ��
�M   !�    "���  
�),...,(
Hiiii yyhq 1= �� �-3 . +��'� ��	#.   ���0 ��(H   & +�-* 

��       +��'� �
�, & ����� M�
���, M!�� �&��� T��3 	��-.   	23�* ��2%���w ��2( .  +�2)$*i ��2'� �� W  �2��0 j
!�	��ijy   �!   !� �-1�� 	��-.iq�* !�2�  �2�  ��2* .   �2(         �2$�'* A&! �� "#$2% �&!� !� +�2)$*   &� �*�2

�����     ���� !� & +��� +����,� ��=�6&� +��'�       6	� !� �! ��%� & ���0 ��(       ��#. �!-Z �$�'* & E,�$� 
��  $
;( �� 	$�= gT�    	��-. TH�6	��-3   ����� !� & M   2$
;( @*�. =     �2* �! G���92���w    �2� "2,��!&�. !� 
����=   $
;( @*�. S&� = �9���w  ��� !��H �-, @*�. !� �! G��+    �
�2'� �-12�� �2* "[9� �! �� &  �5��6	2�
��	$� . +�)$* �-, r
��3  
� "�.i�* 	3 	(�-4 �%L4 �
� I!-%:

)\(































+−= ∑

=

H

j
ijji

yx
i

q
i yrVxMinpqMax

ijii 1,
π

  �� !� ��M21 iii CCC += +�-* M �* �!-Z��ii VxC =1 & ∑
=

=
H

j
ijji yrC

1
2",� .  r*�&!  
� !�M

V   ��'� �� 	��& �( "
�HW�6&�& ",� ��!&�O� ��%� & ��jr��'� "
�H W ���0 j S�  M",��� r
��3 !� 
   ",� +	3  ��#. ��*�H! .    s���-�� ��-�-$�. @*�. R[Z �*ii xVC =1      2�� ����!��2H �* �� +	3!�	ix

  /*�! �� !�=  �* �$
;( I!-%iii qaVC =1   	3 	(�-4 ��3-�  ./*�!=    �2* !-2*;�  I!-2%iii qAC =1

 �� ��3-��-3M   ��
� ii aVA = $
;( =   ",� 	��-. r,-��  . �-1�� �<�iq �* ��,&= +��'�  0 ��(  �2��
�*   ��-�-$�. ( )

Hiiii yyhq ,...,1=  ���< 	��-. M   "���  
� !� M   2$
;( @*�. =     �� G���92���w  TH�6	2�

 22���#� ��-22
�=22$
;( =∑
=

=
H

j
ijji yrC

1
2 �22* "[922� ih�22* �22� "22,�	22
�M   @*�22. �22* �22� 

1. Leontief Production Technology.

       +��'� �
�, & ����� M�
���, M!�� �&��� T��3 	��-.   	23�* ��2%���w ��2(       +��'� �
�, & ����� M�
���, M!�� �&��� T��3 	��-.   	23�* ��2%���w ��2(       +��'� �
�, & ����� M�
���, M!�� �&��� T��3 	��-. .  +�2)$*
 �-1�� 	��-.iq�* !�2�  �2�  ��2* .   �2(         �2$�'* A&! �� "#$2% �&!� !� +�2)$*

     ���� !� & +��� +����,� ��=�6&� +��'�      ���� !� & +��� +����,� ��=�6&� +��'�      ���� !� & +��� +����,� ��      6	� !� �! ��%� & ���0 ��(       ��#. �!-Z �$�'* & E,�$� 
��  $
;( �� 	$�= gT�    	��-. TH�6	��-3   ����� !� & M   2$
;( @*�. =     �2* �! G���92���w 
����=   $
;( @*�. S&� = �9���w  ��� !��H �-, @*�. !� �! G�� ����=   $
;( @*�. S&� = �9���w  ��� !��H �-, @*�. !� �! G�� ����=   $
;( @*�. S&� = �9���w +    �
�2'� �-12�� �2* "[9� �! �� & 

 +�)$* �-, r
��3  
� "�.i�* 	3 	(�-4 �%L4 �
� I!-%:











































 

















= ∑

=

H

j
ijj

yxq
yrVxMinpqMax  yrVxMinpqMax 





yrVxMinpqMax






 yrVxMinpqMax 



yrVxMinpqMax


 yrVxMinpqMax 




yrVxMinpqMax


  yrVxMinpqMax  yrVxMinpqMax  yrVxMinpqMax 


yrVxMinpqMax




 yrVxMinpqMax 




yrVxMinpqMax



 yrVxMinpqMax 

 + yrVxMinpqMax +− yrVxMinpqMax − ∑ yrVxMinpqMax ∑ ijj yrVxMinpqMax ijji yrVxMinpqMax ii yrVxMinpqMax i

iji yx iji yxi 1yx iji yx , yx iji yx

iii 1 iii 1 CCC iii CCC iii 1 iii 1 CCC 1 iii 1 CCC += CCC iii CCC iii += iii CCC iii 1 iii 1 CCC 1 iii 1 += 1 iii 1 CCC 1 iii 1 +�-* M �* �!-Z��ii VxC ii VxC ii VxC =VxC ii VxC ii = ii VxC ii ii1 ii ii VxC ii1 ii VxC ii & ∑
=

H

j
ijj yrC ∑ yrC ∑= yrC = ijj yrC ijji yrCi

1
yrC 2 yrC

   ��'� �� 	��& �( "
�HW�6&�& ",� ��!&�O� ��%� & �� W�6&�& ",� ��!&�O� ��%� & �� W�6&�jrjrj��'� "
�H W ���0 j S�  M",��� r
��3 !� 
   ",� +	3  ��#. ��*�H! .    s���-�� ��-�-$�. @*�. R[Z �*ii xVC ii xVC ii xVC = xVC ii xVC ii = ii xVC ii1 ii1 ii      2�� ����!��2H �* �� +	3

  /*�! �� !�=  �* �$
;( I!-%iii qaVC iii qaVC iii qaVC = qaVC iii qaVC iii = iii qaVC iii1 qaVC 1 qaVC iii qaVC iii1 iii qaVC iii   	3 	(�-4 ��3-�  ./*�!=    �2* !-2*;�  I!-2%
 �� ��3-��-3M   ��
� ii aVA ii aVA ii aVA = aVA ii aVA ii = ii aVA ii $
;( =   ",� 	��-. r,-��  . �-1�� �<�iq �* ��,&= +��'�  0 ��(  �2��



$�> �� 2
�	�# (	3	�43 	" ��	5�3� �4� 6/�	7 8/�)# � ��9:#                                ...

),...,( iHi qrrrGG 21=    �� +��� ��O�  �-3 .$
;( @*�.=iG+��'� "
�H �* "[9� ���0 ��(jr
)
( ",� �/4 M �-1�� �* "[9� ��& iq6#�� �� T�3 & +�-* �O
�;0� @*�.",� �{.

 +�)$* ���* 	��-. T� �$
;( @*�.  
��*�$*i�*  I!-%�� ��3-� �
��-3:
),...,(*
iHiiii qrrrGqAG 21+=

�* �-, @*�. "���  
� !�	3 	(�-4 �%L4 �
� I!-%:
)}({ }),...,( iHiiii

q
i qrrrGqApqMax

i
21−−=π

�.    @*iπ  ",� �0��1. M   "
�H ��
� �6�b�� �0��1. ",� .   �-2, �� �#*�2. �! �-4 "�*-�/� +�)$* �( �<�

iπ �  	$� PQOM   "���  
� !� M      �* & +	3 �0��1. "�*-�/� @*�. I!-%( )ii uu π=  �� ��3-�  �-23 .
  +�)$*i ��   89
! !��0! 	��-.     & �5$4 89
! M�;
�< 2
  892
! �      	23�* ��23�� �! �
c2KM       �2� �Z�23 �2* 

o=
<

>

′′ )( iu π�222*    	2223�* ��222% �� �222�<!;* �222
 & �&�9222� M�222�$� E222�.�. .222
� !� a�2223

2

2

i

i
i d

udu
π
ππ )()( =′′   [.�� R�O�  =   S&� ( )iu π  �* "[9� iπ  "2,� .�    �2* +�2)$*      �2�#. !-2�$�

 $�'* ��;��=     � "�*-�/� @*�. M�
�'� �-1�� �!����      I!-2% �* �! ( )[ ]iuE π    �2� T��O2.     �2� 	2(�
[.�� ��'��O�=�6&�� �� S&� & 	��-. !�	�� �* "[9iq�* �� ��3-� �
� I!-%	�-3:

)e([ ] o=′ ii MuE ππ )(
 &
)�(o≤′′+′′ )]()([ iiii uMMuE ππππ 2

22/*�! !�=) e ( I!�22[�( )
i

i
i d

udu
π
ππ )(

=′�22'� "22�*-�/�   & "22,� �0��122. �-22, �� �223�� �


i

i
i qd
dM ππ =                 	2��-. !� �0�2?� 	2��& 8
 ���b. �B� !� �� ",� �0��1. �-, !� ���b. iq   T2%�� 

 ",� +	3 .   �/*�! !�)� (  I!�[�
i

i
i qd

MdM ππ =′           ��;2�� �2* "[92� �0��12. �
�2'� �-, R�O�  

1. Concave
} .     �� �-
� �6:-. 	
�*( )][ ii Euu π=  �0��1.    �.!-%!� M"9��   ��)( ii uu π=    ��2
� M"2,� �0��1.  

 !�	��])[( iE π",� S-�#�  .

�222*    	2223�* ��222% �� �222�<!;* �222
 & �&�9222� M�222�$� E222�.�.

u )(π )(π′′   [.�� R�O�  =   S&� ( )iu π(π(  �* "[9� iπ  "2,� .�    �2* +�2)$* 

     � "�*-�/� @*�. M�
�'� �-1�� �!����      I!-2% �* �! ( )[ ]iuE [uE [ π    �2� T��O2. 
[.�� ��'��O�=�6&�� �� S&� & 	��-. !�	�� �* "[9 [.�� ��'��O�=�6&�� �� S&� & 	��-. !�	�� �* "[9 [.�� ��'��O�=�6&�� �� S&� & iq�* �� ��3-� �
� I!-%	�-3:

[ ] o=′ ii MuE [ MuE [ ′ MuE ′ ππ ii ππ ii MuE ππ MuE ii MuE ii ππ ii MuE ii )( ii )( ii MuE )( MuE ππ )( ππ ii ππ ii )( ii ππ ii MuE ππ MuE )( MuE ππ MuE ii MuE ii ππ ii MuE ii )( ii MuE ii ππ ii MuE ii

o≤′′′′ )]()([ ′′ )([ ′′ ii )]( ii )](ii )([ ii )([ uMMuE ′′ uMMuE ′′+ uMMuE + uMMuE )([ uMMuE )([ ′′ )([ ′′ uMMuE ′′ )([ ′′ ππππ ′′ ππππ ′′ )](ππππ )]( ii ππππ ii )]( ii )](ππππ )]( ii )]()([ ππππ )([ ii ππππ ii )([ ii )([ ππππ )([ ii )([ uMMuE ππππ uMMuE ′′ uMMuE ′′ ππππ ′′ uMMuE ′′+ uMMuE + ππππ + uMMuE +)([ uMMuE )([ ππππ )([ uMMuE )([ ii uMMuE ii ππππ ii uMMuE iiii uMMuE ii ππππ ii uMMuE ii )([ ii )([ uMMuE )([ ii )([ ππππ )([ ii )([ uMMuE )([ ii )([ 2 uMMuE 2 uMMuE uMMuE ππππ uMMuE 2 uMMuE ππππ uMMuE

22/*�! !�=) e ( I!�22[�( )
i

( )i( )
d
udu
π

( )π( ) )( i )( iπ )(π
=′�22'� "22�*-�/�   & "22,� �0��122. �-22, �� �223�� �


                 	2��-. !� �0�2?� 	2��& 8
 ���b. �B� !� �� ",� �0��1. �-, !� ���b. 

 ",� +	3 .   �/*�! !�)� (  I!�[�
i

i
i qd

MdM ππ =′           ��;2�� �2* "[92� �0��12. �
�2'� �-, R�O�  



����� ��	
��
����� ��	���� �	� /��	��� $�$

 +�2)$* 	��-.i "2,�{ .  �-2>iπ   "2,� �0��12. �-2, M  
��*�2$* M �� �� x��2���    I!-2% �2*  �)��2�� 
[ ]][][ pEpqE iii −=− ππ  �� ��3-�      �* �*��* �� l��
!�& & �-3222

pin q σσ .=  	23 	(�-4 .
  �<�][ pEp≥ 	3�* M     "���  
� !� ][ ii E ππ ≥��   0! �<� & �-3      	23�* ;2
�< 89
! +�)$* !��M  !� 

     6#�� �� "�*-�/� @*�. I!-%  
�     ����� !� & 	3 	(�-4 �M)()][( ii uEu ππ ′≥′-� �� ��3�-3q
    �� �Z�3 �*][ pEp≥  	23�*  .   2/*�!  �0�2Z= !� �! !-2*;� iM π    A�!� �� lm2, & +��2� d�2? 

 �!�����E +�-
� +����,����� &=�� �%L4 �
� I!-% �* �! +	3 T%�� G�$�:
)|([ ] [ ]iiii MuEMEuE ππππ )(][ ′≥′

/*�!=) e ( !� �!/*�!=) | (   ����� & +���  
;)
�:M �*  I!-2%: o=′ ][][ ii MEEu ππ   ��23-� 
��   !�	�� �-> & �-3( )][ iEu π′      
� �� & ",� "[5�   &!o=][ iME π �� 3-�M    �-, �	�*� �c� 

�
�'�iM πM    �� �!����� A�!� lm, ][ iME π   	3 	(�-4  ��#.  . 2/*�! R[Z�*=) } (   ���2* �-2,
+�)$*i�*  I!-%iiiii GqAqp −−=π       �2* "[9� �� R�O� & ",� iq    �
�2'� �-2,      �2� +�-2* 

�22* I!-22%)( ii
i

ii qMCA
q
pqpM −−

∂
∂

+=π�22� ��223-� �-223 .22/*�! !�= �
�22'� �-22, 

i

i
i q

GqMC
∂
∂

=)(  $
;(  =    & ",� D
J�K �
�'� 
iq
p

∂
∂             +�2)$* A&�20 ��;2�� !� �2��b. �2B� i   !� �! 

   �� ���* !���* "
�H	$� .   2/*�! & +�-* �0��1. J�� ��?��. @*�. �->= �� �2*  I!-2%ε+= )(qfp

  ",� +	3 PQO�.   &!  
� �� M    �* "[9� �� R�O� iq * �/*�!=
iii qd

d
q
q

q
qf

q
q ε

+
∂
∂

∂
∂

=
∂
∂ .)(  ���* 

���-3 .  �/*�!  
� !�M
q
pE

q
qf

∂
∂

=
∂

∂ ][)(  M",�  ��
�)(][ qfpE = ",�  . *        �2� T2���  2
� �

o=][εE",�",� +	3 �3�� �0��1. ��?��. @*�. �� ��  . 
��*�$*M I!�[� 
q
pE

∂
∂ ][ !� ���b. �B� 

         �� ��O� �� �!����� "
�H !� �! J�� ��?��. !�	��	(� .   I!�[� ���� !��H �*
iq
p

∂
∂  ���#� !� =iM π

����=�* �* +	�� ",� �
� I!-%	3 	(�-4:

\ .         R�O� �� "3�� ��� !� 	
�*2

2

i

i
i qd
dM ππ =′               ��;2�� �2* "[92� �0��1. �-, S&� =[.�� R�O� �� ",�  

 +�)$* A&�0i",� .

    �� �!����� A�!� lm, ][ i ][ i ][ME ][ME ][ ][ π ][   	3 	(�-4  ��#.  . 2/*�! R[Z�*=) } (   ���2* �-2,

iiiii GqAqp iiiii GqAqp iiiii GqAqp −− GqAqp= iiiii = iiiiiπ       �2* "[9� �� R�O� & ",� iq    �
�2'� �-2, 

i
i qMCAi qMCAiq

pqpM i qpM i −− qMCA −− qMCA
∂
∂qpM += qpM qpMπ qpM�22� ��223-� �-223 .22/*�! !�= �
�22'� �-22, 

qMC  $
;(  =    & ",� D
J�K �
�'� 
iq
p

∂
∂             +�2)$* A&�20 ��;2�� !� �2��b. �2B� 

	$� .   2/*�! & +�-* �0��1. J�� ��?��. @*�. �->= �� �2*  I!-2%    2/*�! & +�-* �0��1. J�� ��?��. @*�. �->= �� �2*  I!-2%    2/*�! & +�-* �0��1. J�� ��?��. @*�. �->

.   &!  
� �� M    �* "[9� �� R�O� iq * �/*�!=
ii qd ii qd ii

d
q
q

q
qf ε

+
∂
∂.)(qf )(qf

���-3 .  �/*�!  
� !�M
q
pE

q
qf

∂
=

∂
∂ ][)( pE ][)( pEqf ][)(qf ∂ ][)( ∂  M",�  ��
�)(][ qf )(][ qf )(][ pE )(][ pE )(][ )(][ = )(][ ",�  . * 

",� +	3 �3�� �0��1. ��?��. @*�. �� ��  . 
��*�$*M I!�[� 
q
pE ][pE ][pE

         �� ��O� �� �!����� "
�H !� �! J�� ��?��. !�	��	(� .   I!�[� ���� !��H �*
iq
p

∂
∂

����=�* �* +	�� ",�	3 	(�-4:



$�� �� 2
�	�# (	3	�43 	" ��	5�3� �4� 6/�	7 8/�)# � ��9:#                                ...

)(.)(
ii

i
i

i
ii qMCA

qd
dq

q
q

q
qfqpM −−+

∂
∂

∂
∂

+=
επ

 /*�! !�=     ",� �0��1. �
�'� �-, �-0 M ��
� M   �� �6�b��   �0��1. p  �� "�#[. 	$�.      �!�2���� A�!� �c2� 
�* ��	3 	(�-4 �%L4 �
� I!-%:

)(][.)(][][ ii
i

i
i

ii qMCA
qd

dEq
q
q

q
qfqpEME −−+

∂
∂

∂
∂

+=
επ

           '� �-, �� !� �� �-* 	(�-4 �$�'* +�)$* ���#. a�3 �����      "2���  2
� !� & �-23 ��% �!����� �
�M
/*�!=�* �-0 	3 	(�-4 �
� I!-%:

)(][.)(][ i
i

i
i

ii qMC
qd

dEq
q
q

q
qfqApE +−

∂
∂

∂
∂

−=−
ε

 /*�! !�=        "�. J�� "
�H �0��1. I���,-� �-0 ��BC.        �2� !��2H +�)$* �( A&�0 ��;��      2* �2� ��2�<  �

  I!�2[�
iqd

d ε  "22,� +	23 +��� ��O2� M!� &   �2� �! �� �!�2���� A�   2���� �� +����2,� �22* ��-2.= 	22$��� 

(Leland, 1972)���  ��#.  .@H�& !�M �* �*!�� T���. & �
;�. A&! ���* ,�69�"�  �* ε& iq !� 

  I!�[� �$�'* r
��3ip
i

R
qd
dE 2σε

−=][             2/*�! !� �� ��-2
�  
;)
�2: �� �2� +	3  ��#. =  �-20 

������* 	3 	(�-4 T%�� �
� I!-%:

)(.)(.][ ipii
i

ii qMCRq
q
q

q
qfqApE ++

∂
∂

∂
∂

−=− 2σ

    ",�! "
, �� S&� I!�[�M /*�! =     !� �! �-0 
q
q    lm, & +��� d�? M       !���2* !� �! +�2)$* A&�20 G', 

 �* J��
q
qS i

i =/*�! S�����, & +�-
� s
�#. =�* �
� ,��� "	
�:

)j(qSRqMC
q
q

q
qfqApE ipii

i
ii .)(.)(.][ 2σ++

∂
∂

∂
∂

−=−

        "�. J�� "
�H �0��1. I���,-� �-0 ��BC.        "�. J�� "
�H �0��1. I���,-� �-0 ��BC.        "�. J�� "
�H �0��1. I���,-� �-0         �2� !��2H +�)$* �( A&�0 ��;�� 

  "22,� +	23 +��� ��O2� M!� &   �2� �! �� �!�2���� A�   2���� �� +����2,� �22* ��-2.  �2� �! �� �!�2���� A�   2���� �� +����2,� �22* ��-2.  �2� �! �� �!�2���� A�

(Leland, 1972)���  ��#.  .@H�& !�M �* �*!�� T���. & �
;�. A&! ���* ,�69�"�  �* 

ip
i

Rip Ripqd
dE 2σε

−=][ ][
qd
][

qd
d ][ d ε ][ ε             2/*�! !� �� ��-2
�  
;)
�2: �� �2� +	3  ��#. 

	3 	(�-4 T%�� �
� I!-%:

)(.)(.][ )( i )(pii
i

ii .][ ii .][ qMCRq )(qMCRq )(qMCRq pii qMCRq piiq
q

q
qf )(qf )(qApE .][ qApE .][ ii qApE ii .][ ii .][ qApE .][ ii .][ ++ qMCRq ++ qMCRq pii qMCRq pii ++ pii qMCRq pii∂

∂
∂

∂.][ qApE .][ −=− .][ qApE .][ .][ ii .][ qApE .][ ii .][ −=− .][ ii .][ qApE .][ ii .][ 2 qMCRq 2 qMCRq qMCRq ++ qMCRq 2 qMCRq ++ qMCRq pii qMCRq pii σ pii qMCRq pii qMCRq ++ qMCRq σ qMCRq ++ qMCRq pii qMCRq pii ++ pii qMCRq pii σ pii qMCRq pii ++ pii qMCRq pii

    ",�! "
, �� S&� I!�[�M /*�! =     !� �! �-0 
q
q    lm, & +��� d�? M       !���2* !� �! +�2)$* A&�20 G', 

/*�! S�����, & +�-
� s
�#. =�* �
� ,��� "	
�: /*�! S�����, & +�-
� s
�#. =�* �
� ,��� "	
�: /*�! S�����, & +�-
� s
�#. 

qSRqMC
q
q

q
qfqApE ipii qSRqMC ipii qSRqMC

i
ii qApE ii qApE .)(. .)(. qSRqMC .)(. qSRqMCq .)(. q qSRqMC ipii qSRqMC .)(. qSRqMC ipii qSRqMC)(qf )(qf.][ qApE .][ qApE ii .][ ii qApE ii qApE .][ qApE ii qApE 2 .)(. 2 .)(. qSRqMC .)(. qSRqMC 2 qSRqMC .)(. qSRqMC qSRqMC .)(. qSRqMC σ qSRqMC .)(. qSRqMC qSRqMC ipii qSRqMC .)(. qSRqMC ipii qSRqMC σ qSRqMC ipii qSRqMC .)(. qSRqMC ipii qSRqMC .)(. ++ .)(. qSRqMC .)(. qSRqMC ++ qSRqMC .)(. qSRqMC qSRqMC ipii qSRqMC .)(. qSRqMC ipii qSRqMC ++ qSRqMC ipii qSRqMC .)(. qSRqMC ipii qSRqMC

∂
.)(.

∂
.)(. ∂ .)(. ∂ .)(.

∂
∂qApE .][ qApE −=− qApE .][ qApE qApE ii qApE .][ qApE ii qApE −=− qApE ii qApE .][ qApE ii qApE



����� ��	
��
����� ��	���� �	� /��	��� $�%

222/*�! !�=) j ( �!�222���� �-222, �� �#*�222. �222� R222�/� �;222
�< 89222
! P4�2223"222,�M�222*
( )
( )][

][
i

i
i Eu

EuR
π
π

′
′′

−=     ",� +	3 +��� ��O�  { .  I!�[�  
� !�M2
pσ     "2
�H l��
!�&  �2�    �2*   l��2
!�&

:
�=   �0��1. ε     "#$% ��?��. @*�. !�  �*��*",� .���#�=) j (�� �!  ���12�H� ����
�  ��#. ���* ��-.
 +����,� "#$%���",� +	3  ��#. J�� A&�0 "
�H ���$�
Z� S	� r
��3 !� �� .

� .?@
+ ��	���� ��A��B �� 9C��# �D�
 [9� �! 	��& �-, �� ",� �!��#� ���1�H� ����
���+��	�� �-1�� "
�H �� �� ���<	$� . 	��& �-,

 �3�� �!=  �� �*�
!���*         $
;( & �-1�� "
�H  �* I&��. �� �� 	$���=    ��b�3� ���* ���� �!-�  !�	�� ��'�W
 �
�'� �-1�� �� �0�?� 	��& 8
 	��-. "': ��%��* �� ",�	
� .@H�& !�M$
;( =    �2�[� 	2��-. 	2��& 

      ��b�3� ���* �� ",� ��-K  +��'��6&�  �� _�4 ���-3M T
	[. �
�'� �-1�� 	��& 8
 �* ��$
� �.  M�-3 &
 &!  
� ��M$
;( = �B� 	��-. 	��& �
�!�� �2� l�#$� ���1�H� ����
� !� �!  	2$� . 2/*�! ��=) j (  +����2,�

�* �! 	��-. 	��& �-, & +����* J�� A&�0 "
�H �� �
', I!-%�� �%L4 �
� I!-%G�$�:

)f(i
ii

i bS
pE
qMC

eE
ME ++=

][
)(

][
][ β

  �� !� ��M
][

][][
pE
ApEME i

i
−

=       �-2* �!�2���� r2,-�� �-, + & 
q
pE

pdE
dqeE ][.

][
][ −
=

 & ",� �?��. �!����� ��
�H DO�
q
q

q
q i

i
i .

∂
∂

=β  +�2)$* �,	� DO� i   J�2� !���2* !�  "2,� . !�

/*�!=    I!�[� �-0 
][ pE

Rq
b p

2σ
=                 2���#� �2* J�2� !���2* ��2?��. @*�. !� �0��1. r
��3 �-:& �B� !� =

   +�)$* ���1�H� ����
�i ",� +	3 �0�?� �� !� ��M89
! P4�3     ��20 ��92�
 �2'(�)$*  �* �;
�<
    �$#
 ",� +	3RRi =",� .  I!�[�b   �� xc� �����        892
! �-, �* "[9� �'(�)$* �� �-3<  ;2
�

	$3�[�M  �5$4 ���*    �* & +�-*   	$
�
� T
� I&��.M   & �
          	23�* ��2% l��2
!�& ��!�� J�� "
�H ��$
�  .  �2*
 /*�! R[Z=) f (  & J�� "
�H l��
!�& M�!���* I!	H$
;(= D
J�K �
�'�  +�)$* �!����� �(��-, t�� !�

\ .  -�	$, =���� �� +����,� �*(Sandmo , 1971) 2���� & =   	2$��� (Leland, 1972) R�O2� ε  �2* "[92�  iq

 �* �*��*ip
i

R
qd

d 2σε
−=��   =/*�! !� �� �-3)j (",� +	3 +����,� �� ��.

 �
�'� �-1�� �� �0�?� 	��& 8
 	��-. "': ��%��* �� ",�	
� .@H�& !�M$
;( =
      ��b�3� ���* �� ",� ��-K  +��'��6&�  �� _�4 ���-3M T
	[. �
�'� �-1�� 	��& 8
 �* ��$
� �. 

 �B� 	��-. 	��& �
�!�� �B� 	��-. 	��& �
�!�� �B� 	��-. 	��&  �2� l�#$� ���1�H� ����
� !� �!  	2$� . 2/*�! ��=) j (  +����2,�  �2� l�#$� ���1�H� ����
� !� �!  	2$� . 2/*�! ��=) j (  +����2,�  �2� l�#$� ���1�H� ����
� !� �! 
�* �! 	��-. 	��& �-, & +����* J�� A&�0 "
�H �� �
', I!-%�� �%L4 �
� I!-%

i
i

i bS
pE
qMC

eE
ME ++ ++

qMC
++

qMC
=

][pE ][pE
)( i )( iqMC )(qMC
++

)(
++ i ++ i )( i ++ iqMC
++

qMC )(qMC
++

qMC
][eE ][eE

][ i ][ iME ][ME β

][
][

pE ][pE ][
ApE ][ ApE ][ME ][ME ][ i ][ i ][ ][ME ][ i ][ME ][ =       �-2* �!�2���� r2,-�� �-, + & 

q
pE ][pE ][pE.

 & ",� �?��. �!����� ��
�H DO�
q
q

q
q i

i
i .

∂
∂

=β  +�2)$* �,	� DO� i   J�2� !���2* !� 

][ pE ][ pE ][
Rq

b p
2σ

=                 2���#� �2* J�2� !���2* ��2?��. @*�. !� �0��1. r
��3 �-:& �B� !� 

   +�)$* ���1�H� ����
�i ",� +	3 �0�?� �� !� ��M89
! P4�3  ",� +	3 �0�?� �� !� ��M89
! P4�3  ",� +	3 �0�?�     ��20 ��92�
 �2'(�)$*  �* �;
�<
RRi RRi RR RR =RR",� .  I!�[�b   �� xc� �����        892
! �-, �* "[9� �'(�)$* �� �-3

   �* & +�-*   	$
�
� T
� I&��.M   & �
          	23�* ��2% l��2
!�& ��!�� J�� "
�H ��$
� 
  & J�� "
�H l��
!�& M�!���* I!	H$
;(= D
J�K �
�'�   & J�� "
�H l��
!�& M�!���* I!	H$
;(= D
J�K �
�'�   & J�� "
�H l��
!�& M�!���* I!	H +�)$* �!����� �(��-, t�� !�



$�E �� 2
�	�# (	3	�43 	" ��	5�3� �4� 6/�	7 8/�)# � ��9:#                                ...

i�gBp�",� .  �B�$
;(=  D
J�K �
�'�    �9* �!&��0 �$
;( @*�. T�3 �* �!�� �) . G�
#. s���-�� �-� �� �<�
	3�* ��0�
M�* �� T�3 I!-%  
� !� �-* 	(�-4 �
� I!-%{:

)y(∑∑∑
===

+=
H

j
jjijkkj

H

j

H

k
ii rqrrqG

1

22
1

11
δγ ).(

  I!-
�)\if\ ( � @*�.�       /*�! �� ��� "��-
� & r9* �! s���-=) y ( ",� �� x&�#� ���3� �� ��
 .  �2*
@*�. �� R�O�  �0�<iG�* "[9� iq$
;( M=�* �
� I!-% �* �!&��0 �
�'� �� ",�	
�:

)i(∑∑∑
===

+=
H

j
jjijkkj

H

j

H

k
i rqrrqMC

1

2
1

11
2 δγ ).()(

 /*�! !�= �-1�� E
�? �-0 iq �B� �
�!��+��	�� �! �$
;(   �2� ��2�< 	2$� .  
��*�2$*M   
;)
�2: �2* 
   =/*�! ��-
�)i (   =/*�! !�)f (*  � �� "�-', �B� ��-.�
�!���           �!�2���� ���12�H� ��2��
� !� �! �2$
;( 

 +�)$*i�* �! �� �� �-
� PQO� �� �
� I!-%G�9
-�:

)\�(ijkkj

H

j

H

k

i
i SBbww

eE
ME )().(

][
][ +++= ∑∑

==

2
1

11
γβ

/*�! !�=+��'� �#H�& "
�H �-0  �* �*��* �(
][pE

r
w j

j =,� ;�� & "∑
=

=
H

j
jj wqB

1
2 δ",�.

*    =/*�! R[Z �)\� (             T��� &� �* +�)$* �( �!����� �[9� �-, !� A&�0 G', �B�B   & b   �� �!�� �)�9* 
��BC.�
�!�� �$
;(  =��,& �*B & ��BC. J�� "
�H �0��1. I���,-� �*b�� l�#$� �! �-4 !�B� 	$$�.

 /*�!  �0�Z=) \� ( !� �!iS    lm, & +��� d�? M  �#
: A&!        �2'(�)$* ��	#. �* a�[.!� !� �! ���,�
  u� "#$% �&!�         ���� MIL
: ��-
� E.�� �� 	#* S�����, & +�-
� ��
�=�* �* �! +	�� ",�   �2
� I!-2%
�� �%L4G�$�:

)\\(*)().(
][

][ HBbww
eE

ME jkkj

H

j

H

k
+++= ∑∑

==

2
1

11
γβ

 /*�! !�=) \\(,
][

][][
IE
AIEME −

=                �� !� & "2,� �!�2���� 	2��!� �2* "[92� �!�2���� �-, M

][][ pEqIE =       & +�-* "#$% �!����� 	��!� ii

N

i
qAA ∑

=

=
1

 $
;( = gT�        ���2* �2� ",� 	��-. 

 ��'� ��b�3�W       "2,� +	23 "4���K 	��-. ��%�  .               �2* �2*��* J�2� !���2* !� ;2��
. E
�2? M 2
� �2* +&L2�

1. Generalized Leontief Type.

   =/*�! ��-
�)i (   =/*�! !�)f (*  � �� "�-', �B� ��-.�
�!���           �!�2���� ���12�H� ��2��
� !� �! �2$
;( 
�* �! �� �� �-
� PQO� �� �
� I!-%G�9
-�:

jkkj

H

j

H

k

i
i SBbww

eE
ME )( SBbww )( SBbww ).( jkkj ).( jkkj SBbww ).( SBbww jkkj SBbww jkkj ).( jkkj SBbww jkkj][eE ][eE

][ i ][ iME ][ME iME i ][ iME i SBbww ++ SBbww SBbww )( SBbww ++ SBbww )( SBbww+= += i += i ∑∑
== j== j==

SBbww 2 SBbww
1

11 ==1 ==

γβ
+=

β
+=

+��'� �#H�& "
�H �-0  �* �*��* �(
][pE ][pE ][

r
w jrjr

jwjw =,� ;�� & "jj wqB jj wqB jjδ wqB δ wqB

*    =/*�! R[Z �)\� (             T��� &� �* +�)$* �( �!����� �[9� �-, !� A&�0 G', �B�B
 =��,& �*B & ��BC. J�� "
�H �0��1. I���,-� �*b�� l�#$� �! �-4 !�B� 

 /*�!  �0�Z=) \� ( !� �!iS    lm, & +��� d�? M  �#
: A&!        �2'(�)$* ��	#. �* a�[.!� !� �! ���,
         ���� MIL
: ��-
� E.�� �� 	#* S�����, & +�-
� ��
�=�*          ���� MIL
: ��-
� E.�� �� 	#* S�����, & +�-
� ��
�=�*          ���� MIL
: ��-
� E.�� �� 	#* S�����, & +�-
� ��
��* �! +	�� ",�

)().(
][

][ HB)().( HB)().( )().( bww )().(
eE ][eE ][

][ME ][ jkkj )().( jkkj )().( )().( bww )().( jkkj )().( bww )().(
H

j

H

k
)().( ++ )().( )().( bww )().( ++ )().( bww )().(+= += ∑∑

== j== j
)().( bww )().( 2 )().( bww )().(

1

11 ==1 ==

γβ
+=

β
+=

][
][][
IE ][IE ][
AIE ][ AIE ][ME ][ME ][ AIE − AIE

=                �� !� & "2,� �!�2���� 	2��!� �2* "[92� �!�2���� �-, 

N



����� ��	
��
����� ��	���� �	� /��	��� $�'

2

1
i

N

i
SH ∑

=

=*        �� ��	$�0�( ;��
. E
�? �! �� �� ",� 	$���{ .        
23��( P4�23 �! �� �(�2<�

  �� ;�� ��	$�0�(	$
-<M�     ���&  �)���� & �'OO� �,	� ��      �2* "#$2% �&!� ��'(�)$*  �* !�  ��2,&=

  ����!�Kii

N

i
S ββ ∑

=

=
1

       ��& & ",� +	3 +��� ��O� �*!�� )$* A&�20 G', ��0!     J�2� !���2* !� �2'(�

",� .       �� T%�� ��H& "#$% �!����� ���1�H� ����
� !� ;��
. E
�? �B� T���. & �
;�.  �� �2� �-3
 /*�!  �0�Z=) \\ ( �* "[9�H* R�O�    +��� ���<  &  "���  
� !�M ���� =  �* �
�'�       ��23-� �2
� I!-2%
	3 	(�-4:

)\}(Bb
H
ME

+=
∂
∂

*

][

 /*�! !�=  �
: �-0 =�6&�   �B�  �0��1. "
�H  �
: & =  S&� �
�!��  �2$
;(     E
�2?  �2* �)�92[
( !� �!
   +�'* t�� & ;��
.    �� ���* "#$% �!����� �(�	$�.�            "#$2% �2,	� DO2� I�2#��/� �� �4�* !� β

",� +	O� ��0 "*�B .�*  S�* T*� ��5� ��-$�(Appelbaum, 1982)�#*�. �! �� +��'� "
�H ��  ��(
 ;K-� M	��-.(Lopez, 1984)    & �.&�23 M���2�� 	2�&! & ;��
. E
�? �� �#*�. S���(Schroetor & 

Azzam, 1991) �
( & S��� !-Z(Azzam, 1997)+��� ��0 ;��
. E
�? �� �#*�. 	�� .  !�2�#� &
            $% �&!� !� ��<!;* +�)$* !�'> A&�0 G', !&c�� �-
�� M;��
. E
�� D�$,   "2,� +�-* "#M   �2�& 

 /*�! !�=) \}(Mβ  ",� +	3 ��0 "*�BM 2
;�.  ��#. x	( ��
� =    �23�� !� ;2��
. E
�2? �2B� =  �-2, 
 �1$� &� �* �!�����b& B 	3 	$(�-4 �*��. �*�
�!� �� +�-* .

%.��
	� ���"�	C �	�
�3��=       �* +�)$* 8
 F/, !� �!����� �*�
!���* ��,&= /*�! =) \� (   gT� F/, !� &$%  2* "# � 2/*�!=) \\ (

  ",� +	3 ���* .    �
� "#$% F/, !� �! �!����� ���1�H� ����
� T���. & �
;�.  �2* ��-2. "2g��  �-2:& 
   �!��� I��LZ�  �!-�   �,!�* ������� .     +��� E2���. 82
� �2* & +�2)$* F/, !� �! �� "':  
	*  ��2(

      +��� S���� ����� ��'
�, �* �#/�� �!���G
� . E�.�.  
	*M   @*�. )\� (     ��
� ���� �� �!   �6:-. �!-� !��H

1. Herfindahl. 2. Hirshman – Herfindahl Index.
3. Conjectural Elasticity Teqnique.

� .   �* ;��
. E
�? �<�   Mr
��23  
� "�. q	3�* ��3�� �,�,� D�� "#$% �!����� �(��-, !� G���9���w !-Zβ

�� ��-#% @*�. 8
H*�� ��0  �* q�-3�!-Z ��*Hd
d ββ =′    �2� �*�2
�!� "2[5� +!�-2
(      2
� !� & �-23

M"���β ′�*  =/*�! !� S-, =�
: ��-$�)\} (	3 	(�-4 �(��.

 /*�! !�=  �
: �-0 =�6&�   �B�  �0��1. "
�H  /*�! !�=  �
: �-0 =�6&�   �B�  �0��1. "
�H  /*�! !�=  �
: �-0 =�6&�   �B�   �
: & =  S&� �
�!��  �2$
;(     E
�2?  �2* �)�92[
( !� �!
    �� ���* "#$% �!����� �(�	$�.     �� ���* "#$% �!����� �(�	$�.     �� ���* "#$% �!����� �(��            "#$2% �2,	� DO2� I�2#��/� �� �4�* !� 

",� +	O� ��0 "*�B .�*  S�* T*� ��5� ��-$�(Appelbaum, 1982)�#*�. �! �� 
(Lopez, 1984)    & �.&�23 M���2�� 	2�&! & ;��
. E
�? �� �#*�. S���    & �.&�23 M���2�� 	2�&! & ;��
. E
�? �� �#*�. S���    & �.&�23 M���2�� 	2�&! & ;��
. E
�? �� �#*�. 
 �
( & S��� !-Z(Azzam, 1997)+��� ��0 ;��
. E
�? �� �#*�. 

            $% �&!� !� ��<!;* +�)$* !�'> A&�0 G', !&c�� �-
�� M;��
. E
�� D�$,   "2,� +�-* "#M   �2�&             $% �&!� !� ��<!;* +�)$* !�'> A&�0 G', !&c�� �-
�� M;��
. E
�� D�$,   "2,� +�-* "#M   �2�&             $% �&!� !� ��<!;* +�)$* !�'> A&�0 G', !&c�� �-
�� M;��
. E
�� D�$,
  ",� +	3 ��0 "*�BM 2
;�.  ��#. x	( ��
� = 2
;�.  ��#. x	( ��
� = 2
;�.  ��#. x	( ��
�     �23�� !� ;2��
. E
�2? �2B� 

 �1$� &� �* �!�����b& B 	3 	$(�-4 �*��. �*�
�!� �� +�-* .

���"�	C �	�
       �* +�)$* 8
 F/, !� �!����� �*�
!���* ��,&= /*�! =) \� (   gT� F/, !� &$%  2* "# � 2/*�!=) \\ (

    �
� "#$% F/, !� �! �!����� ���1�H� ����
� T���. & �
;�.  �2* ��-2. "2g��  �-2:&     �
� "#$% F/, !� �! �!����� ���1�H� ����
� T���. & �
;�.  �2* ��-2. "2g��  �-2:&     �
� "#$% F/, !� �! �!����� ���1�H� ����
� T���. & �
;�.
  �!-�   �,!�* ������� .     +��� E2���. 82
� �2* & +�2)$* F/, !� �! �� "':  
	*

      +��� S���� ����� ��'
�, �* �#/�� �!���G
� . E�.�.  
	*M   @*�. )\� (     ��
� ���� �� �! G
� . E�.�.  
	*M   @*�. )\� (     ��
� ���� �� �! G
� . E�.�.  
	*M   @*�. )\� (



$�1 �� 2
�	�# (	3	�43 	" ��	5�3� �4� 6/�	7 8/�)# � ��9:#                                ...

��           �� �4�* ",� S�J �� ��-
� �!&��* ���* & G�(��6�b��        �!�2���� "2
�H DO� ���� ���� �!-� ��(
    ���  �
Q. �! !���* ��?��. .  
� ��&!M  �2* �! �2?��. @*�.     �2* �2/4 G�
!�2)� I!-2%  6�#� �2
� I!-2%  �20

��G�$�:
)\e(tttt LnyRaPRLnaaDLn ε+++= 21o

 /*�! !�= �-0 
t

t

LogPR
DLoga

∂
∂

=1      "2,� !���* ��?��. ��
�H DO�  . 2/*�!=       �2� ;2�� �! �2?��.   ��-2.

�*�
�� G�
!�)� I!-%��* �/4 ��� D
�
� �
� I!-%:
)\�(tttt vRybPRbbDLn +++= 21o

   /*�! &� �( !�=) \e (  &)\�(M "
�H          �* 	��!� & �?��. & +�-* �#H�& 	��!� &   	$�9( ����, I!-% . !�
/*�!=) \�(  E
�?\b       !���* ��?��. ��
�H DO� �[3 ",� .   ��(����!�K �!&��*\a   & \b  /*�! !� =) \� (

 +����,�	3 	(�-4"': M&!  
� �� & �*��. !�� S���� �0�Z /*�! =) \� ( !� �!][ pE +��2� d�? & 
* � ��:wjMb &Bg.�� �� 	#* & +��� !��H �! �'�� �* r[.�� r*�&!  �%L4 & E����IL
: ,���� =  �2
� 

�� T%���-3:

iiiii
i

i SBbxrrpE
eE

yE )(][
][

][ ′+′++++= 12222111 2γγγβ

  /*�! !� ��=   �-0 2112 γγ =       ;�� & ",� +	3 ��0 2
pqRb σ=′   & ∑

=

=′
H

j
jj rqB

1
2 δ",� .

;0�   �* �&�'$
�M �3�� =  �!����� �*�
!���* �-,  �2*  I!�2[� iii ApEyE −= ][][  �2� s2
�#.    & �-23

�6�b��ix �*   I!-%2
1

21 ).( iii rrx =  ",�   .�*   �!&��* !-�$����� /*�! =    �* �! �� �-0     G�
!�2)� I!-2%
�� �
� !� �/4G�9
-�:

)\|(itititititit xLnrLnrLnLnyPdSLnddyLn ***
1222211121 γγγ +++++= o

 2222���#� E
��2222?  �2222* =][ iyE & ityLn�2222* �2222/*�&!  I!-2222%
it

iti

y
P

eE
d .

][
β

=1 & 

it

it

y
SBbd )( ′+′=2   !��H�* ",�        ��#. !� �'�� �� �� ����!�K    & R0�-.   �B��
�!��      �0��12. �B� & �$
;( 

J�� "
�H 	(�-4 +����,� 	3.
   r*�&! ��(����!�K)\e(  M)\� ( &)\| (+��� �� +����,� �*���4!�� �* a-*�� �!��� ��(	$H ��( ��3 &

��6#0      +	3 �!&��* ���'. N!-* !���* !�      �&	: !� �� 	��)\ (  _!�3+		�� .LZ�  �!�2�� I��     �� ��2�� �!-2�
  @
: �-<��-< @*�$� +	3 �!&��", .      & �(!�-��4 	��!� M"�#
: ��(!���      �23&�0 +	2
� "
�H P4�3

          ��'��, ���* ���
� !��� ;��� �
,! I�
�O� �� ��3\ef\�\ey\    +	23 G(��20  	2�� .    r2*�&! !�)\e ( &

"': M&!  
� �� & �*��. !�� S���� �0�Z /*�! =) \� ( !� �!][ pE ][ pE ][
g.�� �� 	#* & +��� !��H �! �'�� �* r[.�� r*�&!  �%L4 & Eg.�� �� 	#* & +��� !��H �! �'�� �* r[.�� r*�&!  �%L4 & Eg.�� �� 	#* & +��� !��H �! �'�� �* r[.�� r*�&! ����IL
: ,���� =  �2
�  �%L4 & E����IL
: ,���� =  �2
�  �%L4 & E

i
i SBbxrrpE i SBbxrrpE ii SBbxrrpE ieE

SBbxrrpE )( SBbxrrpE SBbxrrpE ][ SBbxrrpE i SBbxrrpE i ][ i SBbxrrpE i][eE ][eE
][ i ][ i SBbxrrpE )( SBbxrrpE + SBbxrrpE )( SBbxrrpE ′ SBbxrrpE )( SBbxrrpE ′ SBbxrrpE )( SBbxrrpE SBbxrrpE ++++ SBbxrrpE i SBbxrrpE i ++++ i SBbxrrpE i SBbxrrpE ++++ SBbxrrpE= SBbxrrpE 12222111 SBbxrrpE SBbxrrpE ++++ SBbxrrpE 12222111 SBbxrrpE ++++ SBbxrrpE SBbxrrpE 2 SBbxrrpE SBbxrrpE ++++ SBbxrrpE 2 SBbxrrpE ++++ SBbxrrpE SBbxrrpE ++++ SBbxrrpE γγγ SBbxrrpE ++++ SBbxrrpE γγγ SBbxrrpE γγγ SBbxrrpE i SBbxrrpE i γγγ i SBbxrrpE ii SBbxrrpE i γγγ i SBbxrrpE i SBbxrrpE ++++ SBbxrrpE γγγ SBbxrrpE ++++ SBbxrrpE i SBbxrrpE i ++++ i SBbxrrpE i γγγ i SBbxrrpE i ++++ i SBbxrrpE ii SBbxrrpE i ++++ i SBbxrrpE i γγγ i SBbxrrpE i ++++ i SBbxrrpE i SBbxrrpE 12222111 SBbxrrpE γγγ SBbxrrpE 12222111 SBbxrrpE i SBbxrrpE i 12222111 i SBbxrrpE i γγγ i SBbxrrpE i 12222111 i SBbxrrpE ii SBbxrrpE i 12222111 i SBbxrrpE i γγγ i SBbxrrpE i 12222111 i SBbxrrpE i SBbxrrpE ++++ SBbxrrpE 12222111 SBbxrrpE ++++ SBbxrrpE γγγ SBbxrrpE ++++ SBbxrrpE 12222111 SBbxrrpE ++++ SBbxrrpE i SBbxrrpE i ++++ i SBbxrrpE i 12222111 i SBbxrrpE i ++++ i SBbxrrpE i γγγ i SBbxrrpE i ++++ i SBbxrrpE i 12222111 i SBbxrrpE i ++++ i SBbxrrpE ii SBbxrrpE i ++++ i SBbxrrpE i 12222111 i SBbxrrpE i ++++ i SBbxrrpE i γγγ i SBbxrrpE i ++++ i SBbxrrpE i 12222111 i SBbxrrpE i ++++ i SBbxrrpE i SBbxrrpE ++++ SBbxrrpE 2 SBbxrrpE ++++ SBbxrrpE γγγ SBbxrrpE ++++ SBbxrrpE 2 SBbxrrpE ++++ SBbxrrpE SBbxrrpE 12222111 SBbxrrpE 2 SBbxrrpE 12222111 SBbxrrpE γγγ SBbxrrpE 12222111 SBbxrrpE 2 SBbxrrpE 12222111 SBbxrrpE SBbxrrpE ++++ SBbxrrpE 12222111 SBbxrrpE ++++ SBbxrrpE 2 SBbxrrpE ++++ SBbxrrpE 12222111 SBbxrrpE ++++ SBbxrrpE γγγ SBbxrrpE ++++ SBbxrrpE 12222111 SBbxrrpE ++++ SBbxrrpE 2 SBbxrrpE ++++ SBbxrrpE 12222111 SBbxrrpE ++++ SBbxrrpEβ

  /*�! !� ��=   �-0 21γγ 12 γγ 12 γγ =γγ       ;�� & ",� +	3 ��0 2
pqRb σqRb =qRb′ qRb′ qRb   & ∑

=

H

jj rqB ∑ rqB ∑ jj rqB jj
1
δ rqB δ rqB

;0�   �* �&�'$
�M �3�� =  �!����� �*�
!���* �-,  �2*  I!�2[� ii ApEyE ii ApEyE iii ApEyE i ApEyE −= ApEyE ii ApEyE ii −= ii ApEyE ii ][][ ApEyE ][][ ApEyE ii ApEyE ii ][][ ii ApEyE iii ApEyE i ][][ i ApEyE i ApEyE −= ApEyE ][][ ApEyE −= ApEyE ii ApEyE ii −= ii ApEyE ii ][][ ii ApEyE ii −= ii ApEyE ii  �2� s2
�#.  

 �*   I!-%2
1
).( iii ).( iii ).( 2 ).( 2iii 2 ).( 21 ).( 1 iii 1 ).( 1 rrx ).( rrx ).( iii rrx iii ).( iii ).( rrx ).( iii ).( 2 ).( 2iii 2 ).( 2rrx 2 ).( 2iii 2 ).( 21 ).( 1 iii 1 ).( 1 rrx 1 ).( 1 iii 1 ).( 1 rrx = rrx iii rrx iii = iii rrx iii  ",�   .�*   �!&��* !-�$����� /*�! =    �* �! �� �-0   ",�   .�*   �!&��* !-�$����� /*�! =    �* �! �� �-0   ",�   .�*   �!&��* !-�$�
G�9
-�:

it xLnrLnrLnLnyPdSLnddyLn itLnyPdSLnddyLn itit LnyPdSLnddyLn it
* xLnrLnrLn * xLnrLnrLn*LnyPdSLnddyLn 2 LnyPdSLnddyLn LnyPdSLnddyLn 1 LnyPdSLnddyLn γγγ it γγγ itit γγγ it xLnrLnrLn γγγ xLnrLnrLn it xLnrLnrLn it γγγ it xLnrLnrLn itit xLnrLnrLn it γγγ it xLnrLnrLn it 2 γγγ 2 xLnrLnrLn 2 xLnrLnrLn γγγ xLnrLnrLn 2 xLnrLnrLn 22 γγγ 22 xLnrLnrLn 22 xLnrLnrLn γγγ xLnrLnrLn 22 xLnrLnrLn 1 γγγ 1 xLnrLnrLn 1 xLnrLnrLn γγγ xLnrLnrLn 1 xLnrLnrLn11 γγγ 11 +++++= it +++++= it xLnrLnrLn +++++= xLnrLnrLnLnyPdSLnddyLn +++++= LnyPdSLnddyLn itLnyPdSLnddyLn it +++++= itLnyPdSLnddyLn itit LnyPdSLnddyLn it +++++= it LnyPdSLnddyLn it LnyPdSLnddyLn 2 LnyPdSLnddyLn +++++= LnyPdSLnddyLn 2 LnyPdSLnddyLn LnyPdSLnddyLn 1 LnyPdSLnddyLn +++++= LnyPdSLnddyLn 1 LnyPdSLnddyLn γγγ +++++= γγγ xLnrLnrLn γγγ xLnrLnrLn +++++= xLnrLnrLn γγγ xLnrLnrLn it xLnrLnrLn it γγγ it xLnrLnrLn it +++++= it xLnrLnrLn it γγγ it xLnrLnrLn itit xLnrLnrLn it γγγ it xLnrLnrLn it +++++= it xLnrLnrLn it γγγ it xLnrLnrLn it xLnrLnrLn 2 xLnrLnrLn γγγ xLnrLnrLn 2 xLnrLnrLn +++++= xLnrLnrLn 2 xLnrLnrLn γγγ xLnrLnrLn 2 xLnrLnrLn xLnrLnrLn 22 xLnrLnrLn γγγ xLnrLnrLn 22 xLnrLnrLn +++++= xLnrLnrLn 22 xLnrLnrLn γγγ xLnrLnrLn 22 xLnrLnrLn xLnrLnrLn 1 xLnrLnrLn γγγ xLnrLnrLn 1 xLnrLnrLn +++++= xLnrLnrLn 1 xLnrLnrLn γγγ xLnrLnrLn 1 xLnrLnrLn11 γγγ 11 +++++= 11 γγγ 11LnyPdSLnddyLn o LnyPdSLnddyLn LnyPdSLnddyLn +++++= LnyPdSLnddyLn o LnyPdSLnddyLn +++++= LnyPdSLnddyLn

 2222���#� E
��2222?  �2222* = 2222���#� E
��2222?  �2222* = 2222���#� E
��2222?  �2222*][ i ][ i ][yE ][yE ][ & ityLn�2222* �2222/*�&!  I!-2222%
it

iti Piti Piti

Bbd2 Bbd2 Bbd   !��H�* ",�        ��#. !� �'�� �� �� ����!�K    & R0�-.   �B��
�!��      �0��12. �B� & �$
;( 



����� ��	
��
����� ��	���� �	� /��	��� $� 

)\� (     ���, 	��!� & +�-* ����, &� �( �(!�-��4 	��!� & ��3 x�1�=     & "2*�B "2
�H E92��* �2(!�-��4 
    ",� +	3 �*�
�!� �!�: "
�H .   ME�.�.  
	*PR    * ��3 �#H�& "
�H    �� +�-     E92��* �� �
,� "
�H

      T
	#. �3&�0 +	
� "
�H P4�33 ",� +	 .    2��4!�� ��	#. M�)
� x�Z ��=     !���2* !� �2� ��23 & 	2$H 
 ���'. N!-*��6#0"�+	3 d�Q��� M	�!�� �O�� M���
�( T��3 �� 	��* M�&�(�3 M��'�%� M�-�9�* M�-4 M!-

  ��&��3)��>-H(       � & "3�&�� MS�: "*�. MN!�K M�!-$�* M  ���,�",� .         2
� �2* a-2*�� �!��� I��LZ�
���4!��    ��'��, ���* �(\ef|   ��� \ey} @
:  +	3 �!&�	�� .  +���  2
�          & ���2�� �!-2� !� �!�2�� ��2(

             	$H & ��3 A&�0 A�!� M�	��-. ��3 &	$H ��;�� M�;
�,� M�0�1� "4-, "2,� . 2g�[���M    	2
�*  �26:-.
     ���4!��  
� �� �4�* �� "3��  �LZ� 	H�0 �(   +�-* �!��� T��� I�	�� .      A�!� G�9�. �� ��3 A&�0 "
�H

gT� �* A&�0�* ��3 	��-. �",� +	�� ", .$
;( ���!�� �� S�4 !	$b> 	
�4 "
�H=6�'.= �( r,-. �� 
  ���4!��",� .    �� ���L� �� !-Z ��
(�-3M    �
Q. ?    IJ��2#� E
��)\e(  M)\� (  &)\| (   �&	2: !�

)\ ( +	3 ��h   S�	� �( & 	��      E
��2?  
� ��  ,�692�"� �26�b��           �� 82
 �2( !� �2��b. �2*��* !� �! ��92*�& 
�6�b��+��	�� T��9� ��(�� ���<	$�.
A&!   TH�6	�  IJ��#�  �
Q. ���* I�#*�� )\e ( &)\� (    ���2* �!�2�� I�2�LZ� & ",� +	3 d�Q���
!&�W   ����� \ef\�\ey\ @
:   �!&�3 ",� +	 ."g��    * +!&�  
� d�Q���  �� �T�  +��� ��-2[�    �!-2� ��2(

      �� 	#* ��'��, !� ����\ey\     �� T[H & \ef\     T
� !� & ",� +�-* M�6�b���(
�      N�2,� �* ��   ��2(!��#�
   & �#H�&  ����,  	$�9(  �� ���'* U
���	$(� .    2���#�  �2
Q. ���*=) \| (  +��� R2���. A&!   ��2, ��2(

 +����,� �#/�� �* ����� +	3",�.{"g��K & 	��� A&!  
�  
� �* +&L� & +�-* �� ��-* ��0�O�M A&! 
 �-0+��� �� ��!�-� !�	$�9�� �0�� �!��� ��(M�� �! ��.	��� U
��� & ��'* ��*!�� 	(�.

      �* �?��. @*�.  �0�< ��� !� �*�� +	(�O� �/4 G�
!�)� I!-%   ��23 ��2?��. ��
�H DO� �� �-3
   �* �*��*\f/\�         E
�? �* �� ",� +	3 �!&��*  \a  ",� �*��*  . @H�& !�M        	2%!� 8
 ��3 �#H�& "
�H �<� 

 	*�
 D
�;0�M  �� Y��*   ���, x�1� �-3=   ��	�� �* ��3 W\f/\     	2$� �	�K D(�� 	%!�  .    +�!&��2* E
��2?
    ���#� �* a�[.!� !� +	3=) \| (     �3�� �� ",� E�/�  
� ��
-<=   ���4!�� !� �*�
!���*   ��( ��26#0  	2$H  &
    ��'. N!-* !���* !� ��3    +�-* "[5� !�B� ��!�� �M   ��b. �� ��           A&�20 	2��& �2( "
�H & A&�0 G', I��

",� +	3 �3�� . ����� �� �.!-% !�,*-� �* ���<!�� �;
�,� & �0�1� "4-= !�B� D
�	�K Y��* �-4 
   ���4!��  
� ����
��* ��$� +�-* �(	�� .��	��W             +�-2* I&�2��� E
��2?  2
� �� S�	2� �2( M  �2*     �2� �!-2Z

,�69�"� � �3�=       A&�0 G', �* "[9� �*�
!���* �e/� 	%!�  &       	23 S�
. "
�H �* "[9� W    ��23 \|/\
 +	3 �!&��* 	%!�",�  .  
� �� ����!�,�69�"�   �0�12� "4-2, ����� ���* �|/��   ���2* & 	2%!� 
   ���<!�� �;
�,��}/��   	%!� ",� .    �* U
���  
�"6�#H�&��6#0"�  ��4!�� ���1�H� = 	$H      !���2* !� ��3 &

-*   �!�� �!�<��, ���'. N!M              +��� D
�;20� �! ���1�H� +���* A&�0 G', & A&�0 "
�H !� D
�;0� ��
� M

\.�* �!��� I��LZ�  I!-%Panel Data	$�9( .

   S�	� �( & 	��      E
��2?  
� ��  ,�692�"� �26�b��           �� 82
 �2( !� �2��b. �2*��* !� �! ��92*�& 
+��	�� T��9� ��(�� ���<	$�.

  IJ��#�  �
Q. ���* I�#*�� )\e ( &)\� (    ���2* �!�2�� I�2�LZ� & ",� +	3 d�Q���
!&�W   ����� \ef\�\ey\ @
:   �!&�3 ",� +	 ."g��    * +!&�  
� d�Q���  �� �T�  +��� ��-2[�     * +!&�  
� d�Q���  �� �T�  +��� ��-2[�     * +!&�  
� d�Q��� 

      �� 	#* ��'��, !� ����\ey\     �� T[H & \ef\     T
� !� & ",� +�-* M�6�b���(
�      N�2,� �* �� 
   & �#H�&  ����,  	$�9(  �� ���'* U
���	$(� .    2���#�  �2
Q. ���*=) \| (     2���#�  �2
Q. ���*=) \| (     2���#�  �2
Q. ���*  +��� R2���. A&!

 +����,� �#/�� �* ����� +	3",�.{"g��K & 	��� A&!  
�  
� �* +&L� & +�-* �� ��-* ��0�O�K & 	��� A&!  
�  
� �* +&L� & +�-* �� ��-* ��0�O�K & 	��� A&!  
� 
+��� �� ��!�-� !�	$�9�� �0�� �!��� ��(M�� �! ��.	��� U
��� & ��'* ��*!�� 

      �* �?��. @*�.  �0�< ��� !� �*�� +	(�O� �/4 G�
!�)� I!-%   ��23 ��2?��. ��
�H DO� �� �-3
         E
�? �* �� ",� +	3 �!&��*  \a  ",� �*��*  . @H�& !�M        	2%!� 8
 ��3 �#H�& "
�H �<� 

 	*�
 D
�;0�M  �� Y��*   ���, x�1� �-3=   ��	�� �* ��3 W\f/\   ���, x�1� �-3=   ��	�� �* ��3 W\f/\   ���, x�1� �-3     	2$� �	�K D(�� 	%!� 
    ���#� �* a�[.!� !� +	3=) \| (     ���#� �* a�[.!� !� +	3=) \| (     ���#� �* a�[.!� !� +	3     �3�� �� ",� E�/�  
� ��
-< =) \| (     �3�� �� ",� E�/�  
� ��
-< =) \| (=     �3�� �� ",� E�/�  
� ��
-<=     �3�� �� ",� E�/�  
� ��
-<   ���4!�� !� �*�
!���* 
    ��'. N!-* !���* !� ��3    +�-* "[5� !�B� ��!�� �M   ��b. �� ��           A&�20 	2��& �2( "
�H & A&�0 G', I�� M   ��b. �� ��           A&�20 	2��& �2( "
�H & A&�0 G', I�� M   ��b. �� �� 

 ����� �� �.!-% !�,*-� �* ���<!�� �;
�,� & �0�1� "4-,*-� �* ���<!�� �;
�,� & �0�1� "4-,=*-� �* ���<!�� �;
�,� & �0�1� "4-=*-� �* ���<!�� �;
�,� & �0�1� "4- !�B� D
�	�K Y��* �-4 
   ���4!��  
� ����
��* ��$� +�-* �(	�� .��	��W             +�-2* I&�2��� E
��2?  2
� �� S�	2� �2( 

       A&�0 G', �* "[9� �*�
!���* �e/� 	%!�  &       	23 S�
. "
�H �* "[9� 



$�& �� 2
�	�# (	3	�43 	" ��	5�3� �4� 6/�	7 8/�)# � ��9:#                                ...

 �� D(�� �! �� ���<!�� �;
�,� & ����� "4-, x�1� !� D
�;0� �� �.!-%!�	(� . 
��*�$*M�3�� =
        �� D
�;0� A&�0 G', & A&�0 "
�H �! �-,	(�M    2$
;( �� �.!-%!� =       �� D
J�2K �
�2'�    D(�2� �!

��	(�.
   ���4!��  �* R0�-. ����!�K��	�� �* ��3 &	$H ��(W�j/�    G2H! & "2,� �2�
� 8
 �� �� +	3 �[,��� 

  T*�H'6:-. � �"9� . 
��*�$*M ���4!��  
�  �*   �2
� +	(�O2� ����� R0�-. ��3 A&�0 !���* !� �(  & �-23
    ��#. T��� R0�-.  
�  � �'�� �(��-, ��;�� !� +	$$�"9� .   �� �2?��. �2�
�H DO� �� ��H&�j/�  �2* 

\f/\  �� D
�;0� 	*�
M :!� =   �� ��O�* R0�-. �-3 .      
� �)���* ���  
�"6�#H�&      �2� "2,�  N�692�   �	23 
      �� Y��* "
�H �* "[9� ��3 x�1� ���4!�� �-3�* �	��-. ��(  !� +���c2� & Y�* & ��� ���[. ��[��

   	$3�* 	��-. �* a�[.!� .���4!��  ��(                & +��2�� +����2,� �!���2* I!	2H �� ���'. S�', !���* !� 	$H !	$b>
� �-H !���* I!	H ��!��M	$�9� ���#� �� !��#� ��
� �|/�",� +	3 �[,��� .

 �9
��� �*��   r*�&! ��)\� (  &)\\ ( �� ���L�       !� A&�0 G', �B� �� �-3,       �2B� �2* ���4!�� �( F/
        ����
� !� "#$% F/, !� ;��
. E
�?  �* �!����� ���1�H� ��2,&=    ��2(����!�K b & B +��	2��   ��2�<

���-3 . ����!�K  
�(    �� S�	��( ��6�b��   ��)
� ��("�#[. �� 	$� .  &  �*���#�=) \| ( �� �!&��*	�-3 . !�
+���  �)���� �� T
�  
� �$
;)
�: ���* �(�6�b��",� +	3 +����,� �(.

 ������.��������� ��� �	 
!	����������"
#$%��
&� '��()�*�RSEED-W

\����#� =�/4 G�
!��� �* �?��. 
oa
1a
2a

ee/�
\f/\�
ej/��

f}/�
jy/�
jf/�

}\/�}\/�|/\
}����#� = �
�� G�
!�)� �* �?��. 

�/4
ob
1b
2b

�|/�
�j/��
je/i��

ff/�
�e/�
f/\�

ey/�}\/�|/\
e����#� =�-, ��3�� 

od
1d
2d
\\γ*
}}γ*
\}γ*

f�/��
�e/�
\|/\
�|/��
�}/��
�\/�

|f/�
�}/�
�e/�
}/�
}/�
�/�

iy/�\y/�i/\

R0�-. ����!�K�!���* I!	H �B��
�!��D
J�K �$
;( J�� "
�H �0��1.�B�
�j/��|/�}}�	%!� \}}	%!� 

 �9
��� �*��   r*�&! ��)\� (  &)\\ ( �� ���L�       !� A&�0 G', �B� �� �-3,       �2B� �2* ���4!�� �( F/,       �2B� �2* ���4!�� �( F/,
        ����
� !� "#$% F/, !� ;��
. E
�?  �* �!����� ���1�H� ��2,&=    ��2(����!�K b

���-3 . ����!�K  
�(    �� S�	��( ��6�b��   ��)
� ��("�#[. �� 	$� .  &  �*���#�=) \| ( �� �!&��*	�-3 . !�    ��)
� ��("�#[. �� 	$� .  &  �*���#�=) \| ( �� �!&��*	�-3 . !�    ��)
� ��(
+���  �)���� �� T
�  
� �$
;)
�: ���* �(�6�b��",� +	3 +����,� �(.

��������� ��� �	 
�������"
#$%��
&� '��()�*�R

�/4 G�
!��� �* �?��. 
oa
1a
2a

ee/�
\f/\�
ej/��

f}/�
jy/�
jf/�

}\/�}\/�|/\
 �
�� G�
!�)� �* �?��. 

ob
1b
2b

�|/�
�j/��
je/i��

ff/�
�e/�
f/\�

ey/�}\/�|/\

od
1d1d1
2d2d2

f�/��
e/� �e/� �
\|/\

|f/�
�}/�
�e/�



����� ��	
��
����� ��	���� �	� /��	��� $�=

         ���4!�� �!����� �-, =�3�� !� A&�0 G', & ;��
. E
�?         �2� �2B� ��23 & 	$H ��(   �� �2� �!�c2<
  !� �
�!�� R
�Z  �* �$
;(     �2* ;2�� & D
J�2K �
�'� =$
;( D(�� �� T%�� @0�$� I!-%   �0��12. T2��� 

    �� ���g.� ��3 "
�H ��-*	�0� . �* U
��� �* ��3 "
�H !� ���$�
Z��� �B� �� ",�  
� �)��O� +	�� ",�
     ",� +�-* rg�9� �$
;( �
�!�� �B� .  ��
�\}}        ��3 "
�H !� �0��1. I���,-� �* T� �B� 	%!�  ��1�4�
        �$#
 �6��* �� �.!-% !� & �!��}}�            "2,� �2�$� �� +�-* �$
;( �
�!�� �B� G', �* Rg�#�� 	%!�  .   2
�

���4!�� �
�K F/, !� �$0 ��-�-$�. �� �(�* & 	�!��!-4�* ��. M	��-. ��� !� +��, �<!�� �� +����,� "g��
    +	
� D�� 	��-. T��-� �
�!��    �!�	� ���1�H� ����
� !� �� .        "2
�H l��2
!�& & I���,-� �� �.!-%!�

   �* ���$�
Z��� r
��3 ��3 �� �-:&              & ;2��
. E
�2?  �* "[5� �)�9[
( !� �! ���O�* G', �� �!&�
     �� ��1�4� �-4 �* ���1�H� ����
�	(� .        
��*�2$* M"2,� +	23 �!&��* ��
� V��[9� R0�-. �:!� �->

   ���4!��  �* "*�H! �-:& ����� �( ",� �
cK .��     �2��4!�� A&�20 G'2, & ;2��
. E
�2? M�)
� x�Z   �2(
    "�. �! �'�� �!����� ���1�H�����
�  �� !��H ��BC.    �� D
�;0� E:-� & 	$(� 	�-23 .     D
�;20�  2
� �2�&
��?��. ��-* �0��1. �� �3�� ��O�*x�1�a�[.!� & ",� ��3D
J�K =$
;( �
�!�� �* ���
��!��	��-. .

E .�:/�3��/F
  �  
� !�����M      "�. �!����� �-, =�3�� ��BC.             E
�2? D
�;20� �2
 & +�)$* F/, !� A&�0 G', D
�;0� 

     �� !��H "#$% F/, !� ;��
.���<.",� +	3 �
;�. z;: &� �* �B�  
� : z;: �6&�M  "2
�H 89
! !��#� 
      +��	�� �0��1. ��?��. @*�. �� �3�� �! �2� ���<      �� �2� "2,� �#0�2$� S&� z;2: & 	2$� �
�!�2�  �2$
;(

�* D(�� I!-% !��� T%�� D
J�K �
�'� =$
;(�-3 .���� !� �� �.!-% !�=S���) \iif ( D
�;0� �B�
              �B� & �!���* I!	H =$
;( �B� �* �*�
!���* �-, =�3�� !� ;��
. E
�?�
�!��   �� G�9�. �$
;(    �2� �-3

�*  E�.�.}ey/� & ��j/��",� .� ����
� ���* ���* �	� ���� U
�����4!�� +���
 ���1�H= !� �� 	$H 
    ���'. N!-* !���*��6#0"� �� 	$$�M +����,� +	3",� .����� !� M�� S-�#� �-3    82
 T2��� &�  �2* �� 

 /*�! �-�=����[� ��",� G���  ��;: z�6&��$#
  �* ��	� A�!� ���� �� "
�H 89
!  �
�!�2�  �2$
;( 
  ��.�*�!�� .      �� �!��  
� �* +!�3� �����  
� ��3 "
�H gH�����w I��!�& �2B� !� 	$H @
�$% !� 2[�  !�2>�

  �� �O(�� I���,-��-3 .  ��    �* ���$�
Z��� r
��3 	$H @
�$% ���*  �2� �-2:& �!&�&  �23�� !� �� �2B� =
   �� +	(�O� �!����� �-,�-3.     ����� M 
��* +&L� ��6#0"� ���4!��  �* ��*�H!  �!�� �-2:& �(M   �2�0 �2�& 

: R0�-. �!��H�* "'.g�9�* s�#? ���4 !���* �* r�� ���	,!.

    "�. �! �'�� �!����� ���1�H�����
�  �� !��H ��BC.    "�. �! �'�� �!����� ���1�H�����
�  �� !��H ��BC.    "�. �! �'�� �!����� ���1�H�����
�    �� D
�;0� E:-� & 	$(� 	�-23 .
��?��. ��-* �0��1. �� �3�� ��O�*x�1�a�[.!� & ",� ��3D
J�K =$
;( �
�!�� �* ���
�

      "�. �!����� �-, =�3�� ��BC.      "�. �!����� �-, =�3�� ��BC.      "�. �!����� �-, =�3��              E
�2? D
�;20� �2
 & +�)$* F/, !� A&�0 G', D
�;0� 
     �� !��H "#$% F/, !� ;��
.���<.",� +	3 �
;�. z;: &� �* �B�  
� : z;: �6&�M  "2
�H 89
! !��#� 

      +��	�� �0��1. ��?��. @*�. �� �3�� �! �2� ���<      +��	�� �0��1. ��?��. @*�. �� �3�� �! �2� ���<      +��	�� �0��1. ��?��. @*�. �� �3�� �!      �� �2� "2,� �#0�2$� S&� z;2: & 	2$� �2� ���<      �� �2� "2,� �#0�2$� S&� z;2: & 	2$� �2� ���<
�� T%�� D
J�K �
�'� =$
;(�-3 .���� !� �� �.!-% !�=S���) \iif ( D
�;0� �B� ���� !� �� �.!-% !�=S���) \iif ( D
�;0� �B� ���� !� �� �.!-% !�

              �B� & �!���* I!	H =$
;( �B� �* �*�
!���* �-, =�3�� !� ;��
. E
�?�
�!��              �B� & �!���* I!	H =$
;( �B� �* �*�
!���* �-, =�3�� !� ;��
. E
�?�
�!��              �B� & �!���* I!	H =$
;( �B� �* �*�
!���* �-, =�3�� !� ;��
. E
�?   �� G�9�. �$
;( 
�*  E�.�.}ey/� & ��j/��",� .� ����
� ���* ���* �	� ���� U
�����4!�� +���
 ���1�H

��6#0"� �� 	$$�M +����,� +	3",� .����� !� M�� S-�#� �-3    82
 T2��� &�  �2* �� 
 /*�! �-�=����[� ��",� G���  ��;: z�6&��$#
  �* ��	� A�!� ���� �� "
�H 89
! 

      �� �!��  
� �* +!�3� �����  
� ��3 "
�H gH�����w I��!�& �2B� !� 	$H @
�$% !�
  �� �O(�� I���,-��-3 .  ��    �* ���$�
Z��� r
��3 	$H @
�$% ���*  �2� �-2:& �!&�&

   �� +	(�O� �!����� �-,�-3.     ����� M 
��* +&L� ��6#0"�      ����� M 
��* +&L� ��6#0"�      ����� M 
��* +&L�  ���4!��  �* ��*�H!  �!�� �-2:& �(M   �2�0 �2�&  ���4!��  �* ��*�H!  �!�� �-2:& �(M   �2�0 �2�&  ���4!��  �* ��*�H! 
 "'.g�9�* s�#? ���4 !���* �* r  "'.g�9�* s�#? ���4 !���* �* r  "'.g�9�� ���	,!.



$%> �� 2
�	�# (	3	�43 	" ��	5�3� �4� 6/�	7 8/�)# � ��9:#                                ...

G"	
�
Appelbaum, E. (1982). The Estimation of the Degree of Oligopoly Power.

Journal of Econometrics, No. 9, PP. 287-299.
Azzam, A.M. (1997). Measuring Market Power and Cost-Efficiency Effects 

of Industrial Concentration. The Journal of Industrial Economics, Vol. 
XLV, No. 4, PP. 377-385.

Barla, P. (2000). Firm Size Inequality and Market Power. International 
Journal of Industrial Organization, No. 18, PP. 693-722.

Baron, D.P. (1971). Demand Uncertainty in Imperfect Competition.
International Economic Review, No. 12, PP. 196-208.

Bunte, F. and Peerlings, J. (2003). Asymmetric Price Transmission Due to 
Market Power in the Case of Supply Shocks. Agribusiness on 
International Journal, Vol. 19, No.1, PP. 19-29.

Clarke, R. and Davies, S.W. (1982). Market Structure and Price Cost 
Margin. Economica, Vol. 195, No.49,  PP. 277-87.

Cowling, K. and Waterson, M. (1976). Price-Cost Margins and Market 
Structure. Economica, Vol. 171, No. 43, PP. 267-74.

Demsetz, H. (1973). Industry Structure, Market Rivalry, and Public Policy.
The Journal of Law and Economics, No. 16, PP. 1-10.

Diewert E.E. (1971). An Application of the Shepard Duality Theorem: A 
Generalized Leontief Production Function. Journal of Political Economy, 
No. 79, PP. 481-507.

Farinas, J. and Huergo, E. (2003). Perofit Margins, Adjustment Costs and the 
Business Cycle: An Application to Spanish Manufacturing Firms. Vol. 
65, No.1, PP. 49-70.

Felipe, J. and McCambie, S.L. (2002). A Problem with Some Estimation and 
Interpretation of the Mark-up in Manufacturing Industry. International 
Review of Applied Economics, Vol. 16, No. 2, PP. 187-216.

Gallet, C.A. (1996). Mergers and Market Power in the Us Steel. Applied 
Economics,  No. 3, PP. 221-223.

Harris, F. (1988). Testable Competing Hypotheses from Structure-
Performance Theory: Efficiency Structure Versus Market Power. The 
Journal of Industrial Economics, Vol.XXXVI, No.3, PP. 267-215.

Keef, P. and Roush, M.L. (2003). The Relationship Between Economic 
Value Added and Stock Market Performance: A Theoretical Analysis.
Agribusiness an International Journal, Vol. 19, No. 2, PP. 245-255.

Leland, H. (1972). Theory of the Firm Facing Uncertain Demand. American 
Economic Review, PP. 278-291.

International Journal, Vol. 19, No.1, PP. 19-29.
Clarke, R. and Davies, S.W. (1982). Market Structure and Price Cost 

Economica, Vol. 195, No.49,  PP. 277-87.
Cowling, K. and Waterson, M. (1976). Price-Cost Margins and Market 

Economica, Vol. 171, No. 43, PP. 267-74.
Demsetz, H. (1973). Industry Structure, Market Rivalry, and Public Policy.

The Journal of Law and Economics, No. 16, PP. 1-10.
Diewert E.E. (1971). An Application of the Shepard Duality Theorem: A 

Generalized Leontief Production Function. Journal of Political Economy
No. 79, PP. 481-507.

Farinas, J. and Huergo, E. (2003). Perofit Margins, Adjustment Costs and the 
Business Cycle: An Application to Spanish Manufacturing Firms
65, No.1, PP. 49-70.

Felipe, J. and McCambie, S.L. (2002). A Problem with Some Estimation and 
Interpretation of the Mark-up in Manufacturing Industry.
Review of Applied Economics, Vol. 16, No. 2, PP. 187-216.

. (1996). Mergers and Market Power in the Us Steel.
,  No. 3, PP. 221-223.

Harris, F. (1988). Testable Competing Hypotheses from Structure-
Performance Theory: Efficiency Structure Versus Market Power.
Journal of Industrial Economics, Vol.XXXVI, No.3, PP. 267-215.



����� ��	
��
����� ��	���� �	� /��	��� $%$

Lopez, R.F. (1984). Measuring Oligopoly Power and Production Responses 
of the Canadian Food Processing Industry. Journal of Agricultural 
Economics, No. 35, PP. 219-230.

Oustapassidis, K., Vlachvel, A. and Notta, O. (2000). Efficiency and Market 
Power in Greek Food Industries. American Journal of Agricultural 
Economics, No. 82, PP. 623-629.

Roller, L. and Hand Sickles, R.C. (2000). Capacity and Product Market 
Competition: Measuring Market Power in a “Puppy-Dog” Industry.
International Journal of Industrial Organization, No. 18, PP. 844-865.

Sandmo. (1971). On the Theory of the Competitive Firm Under Price 
Uncertainty. American Economic Review, No. 61, PP. 65-73.

Sartwelle, J.D. and et.al. (2000). The Effects of Personal and Farm 
Characteristics and Gain Marketing Practices. Journal of Agricultural 
and Appliecl Economics, Vol, 32, No. 1, PP. 166-171.

Schroeter, J.R. and Azzam, A. (1991). Marketing Margin, Market Power and 
Price Uncertainty. American Journal of Agricultural Economics, No. 73, 
PP. 990-999.

Williamson, O. (1968). Economics as an Antitrust Defense: The Welfare 
Trade off. American Economic Review, No. 58, PP. 18-36.

and Appliecl Economics, Vol, 32, No. 1, PP. 166-171.
. and Azzam, A. (1991). Marketing Margin, Market Power and 

Price Uncertainty. American Journal of Agricultural Economics
PP. 990-999.

Williamson, O. (1968). Economics as an Antitrust Defense: The Welfare 
American Economic Review, No. 58, PP. 18-36.




