
���� ���	�
�  ����������� ���
��� ����� � ��� ��� 

 ���� ��� 	
 ���� ����� ��
1397 )187-167(  

Quarterly Journal of Economic Growth and Development 

Research  
Vol. 8, No. 30, March 2018 (167-187) 

  

* : �!"� #�	"$�% �����  	�!�� "#$%  
*Corresponding Author: Atieh Abouei                                                                              E-mail: atieh_aboee@yahoo.com 

���:��  

&�#' ���() "*#�� + �, ��� �-�.� 	/� 0� �������� �12  �3  3!45��  ��4�� ��6 

7��*  8#9:; �3 + �, �<�6 "� �-�.� �-�.� 0� 	�. ���  	=#4>? ���  .&4
� 

�� "A!; "� &#��� B���?�  &4�#'  +4 �,  ��4�  �-�4.� 6  4;�#1C DE  �4�  �3�49�'� 

	
��� ��� 7 �A �3 �; F�� �0!, ��6�G "�  �4H.  	4    I4
�. �3  F4��  B�6<4J 

B���?� &�#' + �, ���     	?�49  K��4:  �4� DE ��41E 6 �-�.�  0� �4���!.�L 63 

�3�3 	44��#' M6� -B44:� 0��44?� M6� 6 &44N63 	44��#' ��44�*O �I.��44
  ��44�

�� �-�.� �#P 6 �-�.� "� �3�9�'� �3�Q�
� 0�  6I4A�  8N�4L �3�3 -  �I.��4
  "4� 

&�#' ��� "��J  ��
1384    3�!4  ��4O�  S4.��  	4
���     .&4
� "4�?�) ���4'

"�?�� ��� F�� B�6<J �� T�? �3 �H. F�?�U. 3�V�� D��. ��!.�L  	4     "4O I4�3

+ �, &�#' WXY�       6 D��4#  �4H. 0� �� �4���!.�L 	?�49  K��4:  ��-�.� ���

"5;� 	  �##Z; �I*� .I�3 &�#' WXY� ��    D!.�4' �63 0�4? ���A� [�
� �� F��*�

".���� �I*�?I� 0��?� M6� �3 ��� �-�.� 6 �#P �-�.�  ��41�  M6� �3 6 �I4*���? 

���*O 6 �I% ���*O �� 	�N63 �I�3�. F�?�) \��##Z; �]I.� ��1� �� 	^*L  ��


	?�9  K��:  ����!.�L  I4��!L  .&4�3   &4�#' WX4Y�  0�4)  M6� �3 	4V#5_ 

�-�.� 6 �#P �-�.� ��1� M6� �3 6 �I*��O ���*O 6 �I% ���*O   D�4�. &4N63 

�I*�3 �1� �I*��O 	?�9  K��:  ��
 �� &�3 I��!L .�)� F�� \��##Z;  ��#4>� 

]I.� �� �3 �H. ���#U. 	  D�!; &Q) B���?� &�#' 0�) 	V#5_ ��1�  �4� 	^*L 

K��:  ����!.�L 3��3 .�3 &�#' �##Z; &���. `�� M6� �3  �-�4.� 6  �4#P  �4.� �-

�1� M6� �3 6 �I*��O ���*O 6 �I% ���*O �I*��O �1� 	�N63   ��4
 �4�  K��4:  

	?�9  ����!.�L     	4  D�4�. �I4  63 "4>��a  �(N .&�3 I��!L    WX4Y� I4�3

+ �, &�#' 	b��I;       K��4:  ��4
 6 "�4�3 ��4��O 	V�0!4; ��1E �-�.� ���

	  �##Z; I*c �� �� ����!.�L 	?�9    d#4
E D��4#  � � I�3   ���(4J  �� �4���!.�L

&�#' ���5/� WXY� "� &5>. 	  B��O �� I�3. 

  

��	
�� ����: �3�3-+ �, �".���� ��I.��
 �-�.� ���.  

���� ���:JEL C67 �H24 �Q43. 

Abstract: 
Optimum pricing of energy carriers is one of the effective 
tools for improving the efficiency of energy-scarce resources. 
Considering the importance of increasing the price of energy 
carriers and their impact on the economy, more 
comprehensive studies in this area seem necessary. 
Considering the importance of increasing the price of energy 
carriers and its impact on the economy more comprehensive 
studies in this area seem necessary. In this research the 
increase in the price of energy carriers and its effects on 
household consumption expenditure are based on two 
methods of pricing the output of government price control 
and the method of partitioning the economic sectors into 
energy and non-energy using the net output table to the base 
prices of Central Bank of 2005. The findings of this study 
assuming that the dimensions of the household are not 
considered, suggests that the modification of the price of 
energy carriers reduces the consumption of households in 
terms of quantity and rank. By modifying the price of 
gasoline based on the implementation of the second phase of 
the law,the objective of subsidies in the energy and non-
energy sector is increasing and in the state control and non-
control method ignoring the slight changes will have a neutral 
effect on the share of household consumption expenditure. 
The correction of natural gas prices in the energy and non-
energy method has a decreasing effect and in the control and 
non-control method of the government here will be a 
decreasing effect on the share of consumption expenditures. 
If we do not consider these very slight changes it could be 
said that the rise in natural gas prices has a detrimental effect 
on household expenditures. Finally, he change in electricity 
prices in a non-energy and energy way will decrease the 
effect and in the control and non-control method of 
government will have a decreasing effect on the share of 
consumption of households. Therefore comparing the two 
models shows that the gradual correction of the price of 
energy carriers has less distributive effects and reduces the 
share of household consumption expenditures but reduces the 
level of vulnerability of households to the simultaneous 
rectification of prices. 

 
Keywords: Input-Output, Subsidy, Energy Carriers. 
JEL: C67, H24, Q43. 

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

�/���* 0�* �� �1'�( �-	--��"�1�  
 

*$�,4* �� �	 ��561 8 ��6-	���,%28 -	:" ;�� ���
�3 

1 .���� ��	
�� ������� ���� ���� �������� ���
��� �� !�� �� "�  
2 .�$ �� ����� �% & ��"���� ����� ��'
�� ( )*+� ��	
���,�-(�- ��� !��� "� �  

3 .������ ���� �% & ��/
�� ���� ��	
��� �� !��� "� �  

 :&%���-)28/9/1395             :B,�CD5/7/1395(  

The Distributional Effects of Increasing the Price of Energy Carriers in Iran: 

Comparison of Input-Output Price Models 
 

*
Atieh Abouei

1
, Ali Faridzad

2
, Rouzbeh Balunezhad

3 

1. M.A. Student in Economics, Khatam University, Tehran, Iran 

2. Assistant Professor of Energy Economics, Allameh Tabataba’i University, Tehran, Iran 

3. Associate Professor of Economics, Khatam University, Tehran, Iran 

 (Received: 18/Dec/2016          Accepted: 26/Sep/2016) 

 



168                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

1- �*��*  

".���� �� 	/� 0� �������� ��  	�
�#
 e�:;� �I f
!;  &4N63 

���� DI#
� "� g�I�� ��3�9�'�  	%�4��A� 6  &4>�0 #h  	4$ 

&
�. D���� D�!*% "� 	/� 0� ����!�O �I**O�3�Y  ��-�4.� �3 

��
 1389 ��I'� "� \�,XY�  	4
�
� 6  ��U.0�4� �3  ��4$%� 

".���� ���i�O �	
�
� �<�6 "� + �, ��� �-�.� 3!�. 6 �3 F�� 

D�#  �I�% F��; gI� &N63  B��4O 6  g(4,  	b��I4;  "4.���� 

+ �, ��� ��-�.� &�#' ���() 3Ib  + �, �� 6 7�0!;  "4.i3�% 

I E�3 3!�. \�,XY� ��b.�  �I4  "4�  +4#N3  ��4�  	N�4   	4�. 0� 

B���44?� ��44>O "44A3!�  "$44
�6 "44�&44�#' ���(44) I44 E��O�. 

&�#' ��� &L!
 6 `�� �3 "A3!� &N63 \�!Y �&?�)  "4O 0� 

g�I�� ��  DE ���*O 6 B��O g�9   �3�6E�4?  ��4�  	4�Q. 6 

���
  +4 �,  ��4�  �-�4.� 0�  S4�  !4
 6  ����4? D3�6E  D�4/ � 

	
��
3 ".i3�%  "4��  �3�4   "4�  ���I4 E�3  +4Y�, 0� �DE 0� 

�!
 �U�3 3!�  �D���/�� 6 ��I*/
�)1395 :51  6 �0�*� 6

 �D���/��1396 :51(.  

�I*c��  F#��4J  F�4�I�U.  &4�#'  ��-�4.�  	?�I4��  D!4c 

&���, 0� ���'� d#
E ��(J 6 �O �I E�3 &���, 0� 7��*Y  	4=L�3 

"� �!H*  3�b�� � &� 	5>. �3 �����0�� �	.��A B���?� \�I' 

	;��3�Y 6 &���, 0� ��Z�� �3  �!4�O 6  F#4*l��  \�4H,X  

	
�#
 �� �3 	J I��!L �&�3 � � "��b; ���#>� 0�  ����!4�O 

�I**O�$%� ".���� "� + �,  ��4�  �-�4.�   �<4�6 "4�  D��4��  D�4�. 

	  �I�3 B#� 0� "/.E �����!.�L �O I E�3 �<�6 "�  ��4���!.�L 

	���
6� 0�  "4.����  +4 �,  ��4�  �-�4.�  ��4��  I4*   �I4  �I*4�� 

�����!.�L �� S�3 ��� �I E�3 i��� ��� 0�  7?�4*   "4.���� 

+ �, ��� �-�.� �3�Q�
� �3!�. I.� .�3 �+��a  �� g(,  	b��I4; 

".���� + �, ��� �-�.� 6 B���?�  	b��I4;  &4�#'  +4 �,  ��4� 

�-�.� �3 ��;!O �\I  "� +�i3 �3IV�  0� "=�A 	� B�O D3!� 

g�9  + �,  ���  ��-�4.�  D�I4a?  F#4�.�A   ���4�  +4 �,  ��4� 

�-�.�  	?�49  6  �I4%  	��4.�!; �3  B���4?�  	����4O  +��4
6 6 

\��#�b; �-�.� ��� 3�9�'� D���� �� ��1E 	 �!; 6  	4��#'  ���4�� 

.I  

�� "/*�� &N63 �3 ��
 1389 �� B���?� &�#'  +4 �,  ��4� 

��-�.� ��I'� "� 7�0!; �%".i3  7?�4*   +4Y�, 0�  WX4Y�  &4�#' 

+ �, ��� �-�.� �3 F#� ���'� m=�:  "V �A �<�6 "� �6�) ��� 

n#
E ��(J "=��a  �!H*  "� �� ������? 	 �!; ��;!O \I  �3!�. 

� �  D�I4a?  ��4H.  S4�  "4c��J  ����4 E  3I4V;  �4O��   �I4**OI#N!; 

\����) ���� E &�36Ih  �3  I4#N!; 6  	4
��
3  d4
�*   "4� 

�%X_�\ o#'3 6 D�>/� �3 �0!, \�%X_� 	��?� ����!.�L  "4� 

	/� 0� BN�c ��� 	���A� F�� p!G!   +�I45;  I4 6  D�4*l�� 

��1E 6 \�V5; ������? 	��#' 6 "*��� �� �� K��:   ��4���!.�L 

��� 6 	���
6� "�  �<�6 �����!.�L �O I E�3 �3 �� 63 �6�) 

8:�  &>#. .F#*l�� ">��a  f
!�  "*��� .i�
"  �-�4.� 

�����!.�L  ���4 6  	���4
6�  +45' 6  q4J 0�  ���4A�  !.�4'D 

�I*�?I� ".���� + �, ��� �-�.� F�� ��1E 6 \�V5;  "4*��� �� �� 

I#�C; 	  I**O.   

��1E 6 \�V5; 	��#' B��O �� g(, ".���� + �, ��� �-�.� 

r�?�Y "� g�9  D�)I**O �#a�>  �-�.� 36Ih   I4��!:.  �I4 

"/=� �� Ba. 6 �#1C;� "O �� &#N�V? ��� �I#N!; �3 B:�  �4� 6 

B:���0 ��� "$
�6 �� 6 	���. 0� "=�A ��0�6��O  	�V*4Y 6 

\� IL 	  �3��() 	   I4.�!;  "4�  ��41E  	 �!4; 6  B���4?�  "4*��� 

	)I.0 �3 ��;!O \I  �b*  3! .�(N 0�#. �&
�  \��4##Z;  74�0!; 

I E�3 �3 S�3 ��� �����!.�L ��� 6 	���
6� ��  "4A!;  "4� 

 D��# \��##Z; 	��#' 	�. 0� g(, ".���� + �, ��� �-�.�  "4� 

M6� ��� m=�:  3�!  	
��� 6 	���0�� ���' 3�#) .	���0��  ���

M6� 	  m=�:  ���    &4
�#
 "4� I4*.�!;    �3 �3�49�'� D���(4)

   &4�#' 	4V?3 �4� 	b��I; WXY� "a��_ &�A &N63    ���4� �4�

���!UN� .I*.�
� 	;6�Q�  &�A 	���0�� 6 Bb*
 ��1E 	��#' 6 

�3 	J DE ��1E 	V�0!; 	�. 0� WXY�  &4�#'  ��4�  +4 �,  ��4� 

�-�.� +��' ��#)��O "� I*�>� "O  r�;I4�% �3  "L�4  ��4�!UN� 

�3�V; 	 !�% �3!� 6 ���!UN� �3�V; 	s�A &#=��' ��#)��O "� 

�<�6 "� �3 t$
 B:���0 ��� �3�9�'� �� I.��I. .�3 F�� �D�#  

	/� 0� "��J �� F��;  �I ��� �3�V; 	 !�% &�A 	
���  ��41E 

	��#' 6 �3 	J DE ��1E 	V�0!; 	�. 0� g(, ".���� + �,  ��4� 

��-�.� ���!UN� 	��#' 6  �3�Q�4
� 0�  �!4UN��  d���4G  �I4*���? 

&�#' "� &�#' �3�3-	  �I.��
 I*�� .� � 0�  �4H*   ��0�4
!UN� 

�I  ��� �3�3-�I.��
 �� 3�/�6� d��G �I*���? &�#' "� #'&� 

�3 	$��� ��O "� "�?�) 	   I.!4  "4O �3  ���!���*4
  	4��#' 

�m=�:  ]! ��� 	��#' "� !UN� 3��6 ��I  q4J 0�  ���(4)�1� 

+ �O �� 	 ��; B:� ���  ��3�49�'�  B���4?�  &4�#' �3  +4O 

3�9�'� +��' "5
�h  I��!L 3!� .� � �3 &#V'�6   +4#N3 "4�  "4/.E 

B:� �-�.� �� 	)<�6 ��� ��9h.� 	V#5_ 6  41E�� 6  ���I4 �#J 

	A��L1 ����� �&
� &N63 Ba. 	��  �� �3 ���*O &�#' �Q�� 

	  I*O "O F�� &#VG6 �b*  "� \iX�L� 	��#'  I4��!L  I4 .

�(N ��1E ����
 B���?� &�#' �-�.� gXL��  ��4�!UN�  "�4() 

F/�  &
� "� ���
 B:� ���  �3�49�'�  m4'!�   �I4 6  �(4N 

B:� ��� �3�9�'�  �4�  \��4##Z;  	4��#'  	;6�4Q�   &54>.  "4� 
                                                      
1. Externalities 



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ���� ��� 	
 ���� ����� ��
1397                          169  

  

&#VG6 D6I� ���*O 6 &N�L3 &N63 �����  I*4�� . �(4N �3  F4�� 

�B�6<J 63 �I  �I�% 	��#' �3�3-�I.��
 ��  �U�I4/�  "4>��a  

	  I.! 6 u���. ��1E 	V�0!;  	4�. 0�  ��41E  	4��#' �3 63  �I4  

">��a  6 Bb*
 3�!  ���' 	  I.�#).      "4
 �!4H*  F4�� ���4�

�F��*� + � �-�.� + �,       [�4
� �4� "4O `�4� 6 	4V#5_ 0�)

) �-�.� " �.0��;1393     �3�4V  	��4
 d4#;�; "4� (10   �I4Y�3

7/52  6 IY�386/9    �� �!4�O �3 "4#N6� �-�.� g�9  0� IY�3

	  +#/�;  WXY� 0� 	�. 	V�0!; ��1E Bb*
 �!H*  "� �I*�3

+ �, &�#' "�?�) ���' "A!; 3�!  �I 3�� �-�.� ���  .I.� 

����  F4��  �!4H* �  d4N�$   "4N�a   �4G�,  B4�3  B4:� 

8:�  	�I.� 0�
 &
� �I .B:� �3 �63�  �4�   �4� ��6�4  

	.�5  ��H. ���!UN� �3�V;  	 !4�%  "54
�h   ���(4J  q��;�4  

�3�3 6 	%���A� ���I��>,-"� �I.��
 	
��� \�VN�$   	4��b; 

\�!Y 	  "�L�3�J �!�O 0� K��L 6 +L�3 �3 "�?�) B:� .3! 

�!
� "� 	.�5  ��H. 6 ��1E �3�9�'� g(,  "4.����  +4 �,  ��4� 

�-�.� �� 7�0!;  B4:� .3��3 y�9�L� I E�3  ���4�c�  "4�  M6�

	
�* 	?�V  6 B�6<J 63  �!4UN�  	4��#' ) "4*���  �� (�3�3-

3��3 y�9�L� �I.��
 .�3  B:� �b*4J�  "4�  "4��J  ��4�  ���4 E 

o#ah; 6 F#*l��  �!4h.   ���!���*4
 F�6I4;    �#��!4L 	4��#'

 B:� �3 .&L�3�J��� "��b; "� 6 +#=h; 	  u���.  6 ��0�3�J

">��a  &#VG6 K��:  	?�9  ����!.�L qJ 0� WXY�   &4�#'

+ �, �-�.� ���  3�!4   z4h� 6  	4
���  ���4'  	4   6 I4.�#) �3 

�&���. "b#�. ��#) 6 7�A I I��!L "s��� �I*�.  

  

2- �)'.� /��0�1� ') ���'� 

	
��� "$��� WXY� &�#' + �,  ��4�  �-�4.� 6  ��41E  	V�0!4; 

	44�. 0� DE �44� ��44���!.�L ���44 6 	���44
6� �3 \�44VN�$  

	Q=�:  3�!  	
��� 6 	���0�� ���' "�?�) I.� "O "� I*c 3�!  0� 

��  F��; \�VN�$  ��b.� "�?�) �3 F�� "*# 0 �3  +4L�3 6  K��4L 

�� [�
� "�
3 �I*� p�!.� ��!UN� 6 M6� �� 	  ��0�3�J.  

	�6�) 0� \�VN�$   �4�  �3�Q�4
� �0  �!4UN�  �3�4V;  	 !4�% 

"5
�h  ��(J "� 	
��� ��1E 	��#' 6  	V�0!4;  	4�. 0�  B���4?� 

&�#' + �, ��� �-�.� "�L�3�J I.� . �3�����4 6   �4� D���4/�� 

	
��� \��1� B���?� &�#' + �, ��� �-�.� 6 &L�3�J  "4.���� 

�Ia. �3 D���� D��. 	  I*�3 "O  B���4?�  &4�#'  +4 �,  ��4� 

�-�.� 6 &L�3�J ����". 6 �Ia. B��O ��
 &N63 0� 20 IY�3 

"� 10 IY�3 �b*  "� D��5A 	�#. 0� B��O �3  ��4?�  �4���!.�L 

�I 6 B��O �3 I#N!; �#. �; �I, D��5A 	  �3�����) 33�) 

6  �D���/��1390 :28.(   

	  D��. 3!L "VN�$  �3 �#. �6I�    &4�#' WXY� "O I�3

  �3!4� ����� ��!; �� �Ia. 7�0!; ��*O �3M6� 6    ��4U�3 ��4�

 	4  DE "=�A 0� "O &
� 3��*�#J +��' 7��*  &��I� ����   D�!4;

      \�4#N�  B��4O o4��_ 0� �4���!.�L 	4�L�3�J B��4O "�   ��4�

   "4�#� o4, B��4O �����!.�L f
!; 	�L�3�J    6 	%�4��A� ��4�

  ��6I4� ) 3!�. ���� I#N!; B:� "� ".���� ��$%�1394 :12 .(

 ; �I4 3�� "VN�$  �[�
� F�� ��  &4
�#
 d4#O�    WX4Y� ��4�

   B���4?� 0� &4V.��  ���� ���/��� �� 	N�  ����� 6 �-�.� &�#'

 .&
� �3!�. "#Y!; I#N!; B��O 6 g�9  B���?� ���!;  

D��. 	,!5Y 3�3 7�0!; ".i3�% �; 7��*  6 S�O  "4�  ��4a? 

	  I.�!; 0� o��_ ���A�  &4
�#
  �I%�49;  &4#* �  	%�4��A� 

f
!; 7��*  	N�  	�. 0� g(, ".���� ��� �-�.� 	.�5#��J 3! 

 �	,!5Y)2001 :252( .  

F#N 6 {.�#A1 �� 3�6E�� ".���� ���  �-�4.� 6  �#1C4;  WX4Y� 

".���� ��� �-�.� �3 F#c �I���  3!�.I. "O g(,  "4.����  ��4� 

�-�.� �b*  "� |!a
 +��' 	�A!; �3 ��G�a;  �-�4.� 6  I4#N!; 

���0�) ".�:=) �� 	  �3! � � �� ��1E Q* 	 �� �#Z� ���  DX4O 

3�9�'� ����� &
� )NF# A 6#{.�� 2011: 281.(   

!�.�;��32 �� 	
��� B��O  "4.����  &L!4
 6  �!4�Q   �3�4V; 

	N�  6  �4a? �3  ��.6I4.�  D�4�. 3�3  �4�  F�4�3�� 25  I4Y�3 0� 

".���� ��� &L!
� D��#  �a? 259/0 I4Y�3  B���4?�  	4  � I4�� .

g(, 100 IY�3 0� ".���� ��� &L!
 6 9:;8# 50 IY�3 0� 

��.E "� "*��� �&N63 	  I.�!; �a? �� 0,277 IY�3 B��O  I4�3 

)!�.�;��3 �2013: 133.(  

S.��6� 6 F#N3 �� 	
��� \��1� B���?�  "4.����  ��4�  �-�4.� 

I�Ib; ��(J 6 g(, 10 IY�3 0� ".���� ���  &L!4
  	=#4>? �3 

F#c D��. I.3�3 \��1� 	Q*  �� I� �3�9�'� 	  I.�!; 0� 46/4 

IY�3 "� 432/0  I4Y�3  B��4O  I4��� )6�� S4.�  4N 6#F� 2014: 

942.(   

F#*l�� o�IY 6 D���/��4 �� 	
��� \��1�  g(4,  "4.���� 

\�3��6 &L!
 �3 "��b#. �� [�
� �a? D��. I.3�3 �3 	N�, "O 

B��O �3 ".���� "�  �!4_  	4=O  z4%��  B���4?�  I4#N!;  8N�4L�. 

	=L�3 "��b#. 	  �3! 	   I4.�!;  \��41�  �4~   �4� �6�  I4 E�3 

��!.�L 6 "� �<�6 �3�!.�L  ��4�  m#V4G  "�4�3  I4�� ) I4Y�o  6

 �D���/��2014: 174.(   

	�:� �U�3 0� \�VN�$  �� �3�Q�
� 0�  �I4   ��4�  q��;�4  

                                                      
1. Lin & Jiang (2010) 
2. Dartanto (2013) 
3. Ouyang & Lin (2014) 
4. Siddig et al. (2014) 



170                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

���I��>, 	%���A� "� 	
���  ��41E  	V�0!4;  	4�. 0�  B���4?� 

&�#' + �, ��� �-�.� "�L�3�J  .I.�  

" �J 6 �� ���3 	
��� 7�0!; I E�3 �3  D��4��  �4�  �3�Q�4
� 0� 

q��;�  ���I��>, 	%���A� D��. I.3�3 7�0!;  I4 E�3  	4�. 0� 

B���?� \��3�Y 6 "�� �
 ���() B:� ��� �0�6��O 6 &V*Y 

F����#� �#1C; &5^  �� ��  74�0!;  I4 E�3  �4���!.�L ) 3��3  6 "4 �J

���3� 1382: 167 .(  

3�0I��? 6 �� D���/�� +#=h; 	�
�#
 ��1E 6  \�4V5; ' 	4��# 

&�36Ih  "G�% �3�6E�? ��� 	�Q. �� �3�Q�
� 0� �!UN� WXY� 

�I q��;�  ���I��>, 	%���A� "G�% �!h  D��.  I4.3�3  �4� 

B���?� &�#' �F��*� 8L�  "4*���  ��4�  	)I4.0  ��4���!.�L 

��� B#� 0� �����!.�L 	���
6� B���?� 	   �I4��� �3  	N�4, 

"O B���?� &�#' +#s60�) 6 0�) �7��  �b*  "�  B���4?�  ��4�#� 

8L� "*���  	)I4.0  ���4�  ��4���!.�L  	���4
6�  &54>.  "4� 

�����!.�L  ���4  I4��!L  I4 )�? 4�3�0I  6 D���4/��� 1393 :

179(.  

�F#*l�� \�VN�$   ��4U�3  �4#. 0�  ��4�!UN� �3�3- �I.��4
 

D6I� �3 �H.  F�?�4)  B4a.  	4N��*O  &4N63 �3  WX4Y�  &4�#' 

+ �, ��� �-�.� "�L�3�J I.� .  

	 � � 5# �I 6 �� D���/�� 3�6E�� ��1E 	 �!; WXY� &�#' 

+ �, ��� �-�.� �3 63 &N�, ���? "*��� 6  ��4�?  �4G�a;  �4� 63 

"*��) ���5/� 6 	.�/=J �3 D���� "� F�� "b#�. &
3 I*�?�� "O �� 

B���?� D� ��� &�#' "�� + �, ���  ��-�4.�  ��!4;  	4�. 0� 

���? �"*��� "� D��#  6/48 IY�3 6 B���?� �3 8L�  I4#N!; 

�I**O 6/63 IY�3 6 F#*l�� ��!; 	�. 0� ���? �G�a;  ri���,�

7/2 IY�3 I��!L ) 3!�	 � � �I5#  6  �D���/��1389 :96( .  

�3����� 6 D��. D���/�� I.3�3 "O ��  �0�4
3�0E  &4�#' 

+ �, ���  �-�4.� 6  ��41E DE  �4�  ��4?�  ��!.�4L 6  "4A3!�  �&4N63 

B���?� &�#'  + �, ��� �-�.� z%�� B���?� t$
 &�#' �� "� 

D��#  5/29 IY�3 6 F#*l��  z4%��  B��4O  ��4>O  "4A3!� 

&N63 I��!L I �3�����) 6  �D���/��1389 :20( .  

D�#
�5% 6 |�5;�� 	U#�I
� �0�
I*�?I� ".���� ��� �-�.� 

�� ��?�  	%�4��A� 0�  �#4>   I4�  �3�49�'� ��  	4
���  �3�4O 6 

I*�?���3 ".���� 	�L�3�J "� �.���- 	�. I.�!; ����3 �1�  &45^   �4� 

I� B:� �0�6��O I�� .F#*l�� 	�L�3�J ".���� "�  ��-�4.� 

	�. I.�!; ����3 �1� &5^  �� I� B:� \� IL  D�#4
�5%) I�� 

6 �	U#�I
�1390 :162.(   

{.�#A 6 �� D���/�� 	
��� \��1� 	V�0!; g(, ".���� ��� 

�-�.� �3 F#c "� F��  "4b#�.  I.I#4
�  "4O  (4,g  "4.����  ��4� 

&L!
 +�, 6  +4a. 6  "4.����  ��4Pe  {*4
   d4#;�; "4� ����3 

F��;i�� 6 F#��J F��; �1� 	V�0!; �3!� &
� .F#*l�� u���. F�� 

"VN�$  D��. 	  I�3 \��1�  �4#P  �#a�4>   WX4Y�  "4.����  ��4� 

�-�.� ���#� 0� \��1� �#a�>  �� ��?�  ��!.�4L  &4
�  {4.�#A) 6 

�D���/�� 2015: 119 .(  

*l��F# �3�� 0!.0 6   �4� 	4/ ��  	��4�0��  �#1C4;  B���4?� 

&�#' + �, ��� �-�.� �� "*��� +�, 6 +a. 6 ��?� �����!.�L 

��� �3  D��4��  �4�  �3�Q�4
� 0�  �I4  �3�3- �I.��4
 6  q��;�4  

���I��44>, 	%�44��A� D�44�. I44.3�3 "44*��� �3�Q�44
� 0� 6�3!44L 

	9: 195 IY�3 6 "*��� I#N!; \� IL +�, 6 +a. 	 !�% 

3� ���� 6/48 IY�3 B���?� I��!L &?�� .�A 63  S4�3 ��6� 

"#a� S�3 �� 0� ���A� W�_ ��~�   	4   I.!4  �3�4�)  0!4.0 6 

�	/ ��1390 :8( .  

	
��� \�VN�$  "�() 	��b; D��. 	  I�3 "O ��1E 	�. 

0� g(, ".���� + �, ��� �-�.� r�?�Y �� +O  K��4:   �4���!.�L 

3�!  Bb*
 ���' "�?�) �3 .&
� 3�V�� ��H. p!G!   "4�  p!4. 

��1E 	�. 0� g(, ".����  +4 �,  ��4�  �-�4.� ) B���4?�  	4��#' 

+ �, ��� �-�.� (�� ���?� 	?�9  ����!.�L "O F/�  &
�  "4� 

+/ ��1E ��I*��O ��1E �I*���? �� 	^*L 3!�. �I#J  �I4*O  	�A!4; 

�I�. &
�. �6X% �� F�� 	G6�? 0� "=�A ���*O  ��4�  	4��#' 

f
!; &N63 3� B���?� 	b��I; &�#'  +4 �,  ��4�  �-�4.� �3 

�I  ��� 	��#' �3�3-�I.��
  3�!4   "4A!;  D��U4��6<J  �3!45. 

&
� .�3 ���!UN� �3�3-�I.��
 "� ��O "�?�) �I r�;I�%  I4#OC; 

�� B���?� &�#' + �,  ��4�  �-�4.� 6  	4
���  ��41E  �#a�4>  6 

�#a�> �#P ��.E �� �6�) ��� m=�:  �I E�3  �3!4�  &4
� . �(4N 

.u��� +Y�, 0� 	
��� \�VN�$   D�4�. "�()  	4   �I4�3  �#4� 

">��a  �� D�#  �I  ��� m=�:  	��#' �3�3- �I.��4
 6  u��4�. 

DE �3 \��##Z; K��:  ����!.�L �3 �6�) ���  m4=�:    �4���!.�L

��b.� �I�. &
�. 

 

3- �"�GG�* ,GGH" :��GG�� -�GGI1(	 JCGG+ �GG"	��� 

)*�+ �� �,"	 ,� K�� ! �*��-1  

&�#' �()�� "*#�� + �, ��� �-�.� 	/� 0�  ��4������  �124  �3 

3!5�� ���� ��6 7��*  ��#�O �-�.� &
� .0� �b.E "O �-�.�  "4� 

D�!*% + �% I#N!; 6 I� �3�9�'�   �<4�6 "4� �3  ����!4�O �3 

��, "V
!; ��� "� 	  �36� �(N m��h; &�#' + �, ��� �-�.� 

                                                      
1. s�A ����    "4VN�$  "4� "4*# 0 F�� �3 ���#� \�#Jiang et al. (2015)  6

Wier et al. (2005) .I#���. "VA��   



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ���� ��� 	
 ���� ����� ��
1397                          171  

  

�3 +/ ��� m=�:  0�  "4=�A  ��4�%�  &4�#'  ��4� � "4.��� �� 6 

M6�? + �, ��� �-�.� "� ���O 0� &�#' ��� ��#V  6 3��I.��
� 

�	.��A �� ��1E 	Q*  6 	��:  �� B:�  �4� 6  +4 �!%  �3�49�'� 

����� &
� .�a? �� &# 6�h  ��-�.� "� \�!Y �I%  	4
��
3 

�3�!.�L �� "� `�� �� ��/� D�I   &L!4
  ���4�   �4J 6 &4:J 6 

B�� �) D����. 	  �33�) "O S� BN�c �I#=O �3  ���#4>� 0� 

����!�O �3 ��, "V
!; 	  I�� 6 �(N ���#>� 0�  &4N63  �4� �3 

F�� ���!�O 	V
 �3 ��$%� �-�.� "� +/ ".���� �� I.��3 �; 0� 

��1E 	Q*  �3�9�'� 6 	%���A� 	�. 0� &# 6�h  6 �a?  �-�4.� 

�3 t$
 ����!.�L 6 ��U*� ��� �3�9�'� &V.��  +�% "�  I4.�6E .

�(N 	  D�!; ".���� �� �� 0� �������� ��  �3  �6�4)  &4
�#
  ��4� 

	N�  &N63 �� 3���� "O &N63  ��0� F�� o��_ �3 ��0��  &4N�L3 

	  I*���. .�6X% �� +�i3 	��b; �I 3�� �3 y!9L  ��4$%� 

".���� �� \i!9h  �-�.� �<�6 "� f
!; &N63 �� �3 ����!�O 

�3 ��, �"V
!; &�#' + �, ��� -�.��  r�4�#��   "4�  d54
  p!4. 

&
�#
 ���() ���� ����!�O 8N�L �I**O�3�Y 6  �I4**O3��6 

�-�.� \6�Q�  	  I�� . ����!4�O  �I4**O3��6  �-�4.�  �4�  ��4. 

7A�  	.��A ��I'� "� \�3��6 �-�.� "�  �<4�6  &4Q.  ���4L  0�4) 6 

�3�6E�? ��� 	�Q. 	  I*���. .��, �)� &�#' 	=L�3 I#N!; �-�.� 

�3 ����!�O 3��6 �I**O �;i�� 0�  &4�#'  	.�4�A  �I4��  M6�4? 

+ �, ��� �-�.� 	;�3��6  "4�  D�4��  &4�#' \�3��6 �3  3�49�'� 

	=L�3 ����3 &#��  ".���� �-�.� &
� .D��� "O �!_ ���� �I 

gI� 0� &L�3�J ��-�.� ".���� S�O "� ���'� �O I E�3  "4V �A 

���� �3�Q�
� 0� +'�I, \�.�/ � �	��?� M��>) ��?� A��	%��� 

&�!a; "V
!; �3�9�'� 6  ...	  I�� .q/%  F4��  p!4G!   �4#. 

`3�Y  �&4
�  	 �4U*�  "4O  &4�#'  ��4�;  �I4  	4=L�3  I4#N!; 

+ �, ��� �-�.� �3 ����!�O �I**O3��6 �-�.� ���O 0�  &4�#' 

	.��A I�� &N63 ��I'� "� F�?�) \�#N�  ) �-�4.� (0�  �4���!.�L 

���� D��5A F�� ��>O I��!L 3�O.  

���!�O�  �I**O�3�4Y  �-�4.�  r�;I4�%  &4�#'  �-�4.� �� �3 

+L�3 �!�O F##V; 	  �I**O "O �3�V  "*��� ���; �I I#N!; DE 

���!�O �3!� 6 �!_ "� �!�V  ���O 0� &�#'  ��4�  3��I.��4
� 6 

��#V  	.��A &
� .�(N ���#>� 0� &N63 �� �3  F4��  ����!4�O  �4� 

gI� &���, 0� �6�) ��� �O I E�3 �<�6 "� S�3  ��4�  F#��4J 

��I44 E�3 ��44�  ���!44; �44Q, I44� ��3�449�'� 6 I44� I44#N!; 

B:� ��� m=�:  �3�9�'� �3 �Q, &�#' ���  F#��4J  �-�4.� 

MX; 	  I**O 6 ��� 	N�  	�. 0� &�#'  ���(4)  m4��h;  �I4 

�-�.� �� +�h�  	  I.3�) ."��b; 	L�� ����!�O �I**O�3�Y 

�-�.� D��. �3�3 &
� "O g(, ".���� �-�.�  4��  ��41E  	4��#' 6 

"*��� �� �3 ��;!O \I  ����� �3!� &
� 6  &4N63  �4� �3  74�0!; 

".i3�% I E�3 6 &���, 0� �6�) ���  �4O  I4 E�3  o?! �4.  +4�% 

�3�O I.�.  

	L�� �U�3 0� \�VN�$  D��. 	  I*�3 "O �1� g(, ".���� �� 

�� "
 p!. �1� �� I E�3  �4���!.�L  ���4��  &4
�  "4O  + �4  �41� 

�I*��O1 6 1�� �I*���?2 ��  	4^*L3  &4
� . �4^O�  \�4VN�$   I4*.�  

\�44VN�$  ) 	,!544Y2001 :252�3 ( "44VN�$  	44��b; �D��44�� 

�3!445�� 6 	44��/, �?44�I )1391 :49 (�44� u��44�. 3�6E�44� 

8L� ��� 	��?� �3 �D���� o�IY 6   D���4/��)2014 :174 (

�� 	
��� \��1� g(, ".���� \�3��6 &L!
 �3 "��b#. 6   �3�4�

0!.0 6 ��	/  )1390 :8 (�3 "VN�$  �� �3 D���� D��. 	   I4*�3 

"O �1� g(, ".���� �I*��O .&
� �*� �1� m��V; "� �I*���?  F�I4� 

	*V  &
� "O rX^  �� B���?� &�#' F��*� 6 �� �3 �H.  F�?�4) 

"/*�� 3��?� �J  I4 E�3  �3�Q�4
�  ���4�#� 0�  F4��  &L!4
  �I4.��3 

��~�  I*��!L I 6 ��?� ����#� �� >.&5 "� 3��?� �O I E�3 0� 

&
3 	  I*�3 .�1� �!_ "� �I*��O q/% D��. 	  I�3 "O rX^  

�� B���?� &�#' �F��*� B��O ".����  ��4�  �-�4.�  "4*���  ��4� 

	)I.0 �3�!.�L ��� �O I E�3 �� B���?� 	  I�3 6  �#1C4;   	4^*L

"� 	*V  �I% �#1C; �� "*��� ��� ��!.�L &
�.  

�� "A!; "� 3��!   3����I �0�I.� ��#)  ��41E  	4�. 0�  g(4, 

".���� + �, ��� �-�.� �� 7�0!; I E�3 ����!.�L �%� 0� ��� 6 

	���
6� �� ��*5  63 8L� I E�3  �4�  K��4:  ) "4*���  ��4� (

	)I.0 ����!.�L +��' Bb*
 6 �0�I.� ��#) &
� .�3 ���#>� 0� 

\�VN�$  0� "=�A ��6 6 D���/�� )2005 (�3�Q�
� 0� K��:   "4� 

��A I E�3 t#A�; �3��3 ���0  g�49   �-�4.�  	4   I4.�!;  f4
!; 

K��:  �-�.� �0�I.� ��#) �3! "O ���� ��#) �0�I.� 6 Bb*
 

��1E 	V�0!; 6 	��?� &5>. "�  I4 E�3  d4
�*   �4;  �&4
� ��63 

����!.�L �� "A!; "� "#G�? I E�3 	�s�3 "� ��5.3 �g�9   B#4� 

0� "L�c 	)I.0 3!L �I*�>� qJ  I4 E�3 6 	4V'�  F4/�   &4
� 

d
�* �. �0�I.� ��#) �I I�� D���/�� 6 ��6)4 �2005 :239.(  

�F�����*� �� "A!; "� D��#   K��4:   ��4���!.�L  g(4,   "4.����

�-�.� 6 "� 75; DE B���?�  &4�#'  +4 �,  ��4�  ��-�4.�  "4*��� 

g�9  D�)I**O �� 0� 63 o��_ &h; �#1C; ���' 	  I�3 :0�  S4� 

�!
 "*��� ��� ��!.�L �" �!_ �#a�>  "� +#N3  B���4?�  &4�#' 

+ �, ��� �-�.� B���?� 	  �I���  q4J  \��41�  �#a�4>   g(4, 

".���� 0� o��_ g�9  �&L!
 �#a�>  �� "*���  �4���!.�L  �41� 

                                                      
1. Regressive 
2. Progressive 
3. Neutral 
4. Wier et al. (2005) 



172                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

	  3��() .0� �!
 ��U�3 "*��� ��� ��!.�L   B���4?� "$4
�6 "� 

&�#' + �, ��� �-�.� "� �!_ �#P �#a�>   "4�  +4#N3  B���4?� 

"*��� !;I#N \i!9h  �3 B:� ��� �3�9�'�  "$4
�6 ���   "4�

�!_ �#a�> �#P  �4�  "4*���  I4#N!;  +4O  B4:�  ��4�  �3�49�'� 

"��()�1� 6 �(N "*��� ����!.�L +#N3 "� g�9   ���4
  �4�i�O 6 

	;� IL "O "� 	%!. �3 I*���? I#N!; 3!L 0� ��i�O 6 \i!9h  

"$
�6 �-�.� �� ���� �3�� �I.� B���?� I��!L &?��. �F�����*� ��1E 

	V�0!; g(, ".���� �-�.�  �4�  "4*���  �4�  �4�  K��4:   ��!.�4L �� 

	  D�!; "� �1� �#a�>  6 �#a�> �#P �#>a; 3�O.  

\��1� �#a�>  6 �#P �#a�>  �� &h; 63  !���*4
  	4   D�!4; 

3�!  Bb*
 6 	���0�� ���' 3�3 .	/�  Bb*4
  ��41E  �#a�4>  6 

�#a�> �#P �� T�? �I% ���*O &�#' f
!; �&N63  ��!4_ "� 

"O �3 F�� &N�, T�? 	  3! "O �#� F��U��A �-�.�  3!4A6 

3��I. 6 "*��� ��� +#�h;  �I4  �4�  I4#N!;  "4�  �!4_  +4 �O  "4� 

\i!9h  �I#N!; 	���. +a�*  	  3! .�(N �� "A!;  "4�  "4/.E 

&N63 �#� 	N��*O �� &�#' "��I. 6 &�#' ��  D6I4�  "4Q'6  "4� 

�i�O 	���. +a�*  	  �I.! N�( 	  D�!; �1� F�� ��a�.�  +4 �O 

	��#' �� �� "*��� )K��: ( 	?�9   �4���!.�L  3�!4   Bb*4
 6 

	���0�� ���' 3�3 6 D��#  DE �� �� ��1E �#a�>  ">��a  3!�..  

��63 Bb*
 ��1E �#a�>  6  �#a�4> �#P  &4h;  �!���*4
 

���*O &�#' f
!; &N63 &
� "O �3 	L�� 7'�!  	)<�6 ��0�� 

+ �, ��� -�.�� �� D��. 	  I�3 .D�!*% "� �".!�.  \���49h.� 

	V#5_ 6 ��1E 	5.�A 6 �3  	4L��  74'�!   \�4H,X   	4
�#
 �3 

&�#' ���() �!9h  ��-�.� �b*  "� &N�L3 &N63 	  �3!  "�

��!_ "O &N63 "� ���c�.  �4�  &4N�L3  3!4L  d4A!   �X�4L� �3 

��a�.� + �O �1�  B���4?�  &4�#'  +4 �,  ��4�  �-�4.�  "4�  ���4
 

B:� ��� �3�9�'� 	  3! 6 �(N  	4   I4.�!;  d54
  �X�4L� �3 

��44a�.� +44 �O "44*��� ��44� �I44#N!; 	44�. 0� B���44?� &44�#' 

+ �, ��� �-�.� "� I5
 K��:  ����!.�L 33�) .�(N 	 �U*� "O 

".���� �-�.� 	L�� 0� + �, ���  �-�4.� �3  �!�4
3  g(4,  ���4' 

	  �I.�#) &�#' �� �3 B:� ���*O  �I4  	4�.  I4.�!;  "4� 3 +4#N 

���*O &�#' &N63 B���?� �I��� �3 	N�,  "4O  \��4##Z;  &4�#' 

B:� ��� D6I� ���*O &�#' &N63 �� 	  D�!; "�  �!4_  +4 �O 

"� &�#' \i!9h  	���. +a�*  3�O . �(4N  �!4h.  ���(4J�#1C; 

B:� ��� �3�9�'� 6 ��a�.� DE "� "*��� �� 6 K��:   	?�49  

����!.�L �3 	$��� "O &N�L3 6 ���*O  4��#'	  f4
!;  &4N63 

W�$  �I�5. \6�Q�  �3!� 6 �(N ��H�.� 	  36� ��1E DE ��  "4*��� 

6 K��:  	?�9  ��!.�L �3 f���  �I4%  ��4�*O  	4��#'  &4N63 

\6�Q�  I��.  

4- B
� ��
:GGD: �GG%,�* 
-  GGM;	  �GG1'�(

)���$�  	 (�-	--��"�1�  

�3 F�� B�6<J 63 p!. �I   	4��#' �3�3-  �I.��4
  	4?�V  

I*��!L I O" r�;I�% �3 �!c��c 3�/�6� d��G �I*���? &�#' 

"� &�#' "a5_ �I*� 	  I.! .�I  ��6� �!UN� 	��#' 	   I��

"O B:� ���  �3�49�'� ��   B4:� 63 "4�  �-�4.� 6  �-�4.��#P 

]!=� �I*� 	  I���.. �3  �I4   B4:� ��63    "4� �3�49�'� ��4� 

B:� ��� &h; ���*O 	��#' &N63 6 B:�  ��4�  ��4�*O�#P 

�I f
!; &N63 ]!=� �I*� 	  I.! .��*5  �� 63 �I  "$��� 

0��; "*��� �� &
�.  

) �6I44A1�3�3 �6I44A ���I��44>, ��44H. S44� �(-  �I.��44


	  D��. �� g��V�      8:4�  ��4>, ��4�c [�
� �� "O I�3

   �I4 F�6I4; "4V �A  .I4.�   D!�4
 6 ���$4
    d4>,�� DE ��4�

��>, D6�3 ��� D6�� 6 �0  6 I4#N!; ��>, 63 dN�' �3 �0   �4U�3

��>,   �36�6 �X4'� ����$
 .&
� �I �3�3 D��. "V �A ���

D!�
 6 D��. �� 	A6�L �X'� �� 	    ��4�c 0� �6IA F�� .I*�3

"#,�. �3 .&
� �I +#/�; "#,�.Ⅰ q��;�  \i3�5   "$4
�6 

F#� 	�:� m#�.!�N &
� .���
 ��>,    	,�!4. �3 �4� Ⅱ 6Ⅲ 

"� d#;�; �U.�#� ��G�a; 6 	���.  B4:� M0��  �36�4?�  3�49�'� 

	  �I*�� "O "� D�!*% ��>, D6�� �0 K��L 0�  ��4>,  �I4#N!; 

���' 	  I.�#).  

  ��21 .�3�3 �6IA - d>,�� g��V�  �I.��
 ��>, ��� D6�3 �0 

6 D6�� �0 

���
 ��>,  ��)D6�� �0(  ��>,  I#N!;)D6�3 �0(  

p!�b  

��G�a; 

	s��. 

B:� ��  

��G�a; 

	s��.  "#,�.

)Ⅱ(  

q��;�  3�5 \i "$
�6 

F#� ) "#,�. 	�:�Ⅰ(  ��>, I#N!; 

)D6�3 �0(  
p!�b  "*��� "$
�6  

"#,�.)Ⅳ(  

p!�b  M0�� �36�?�  

 "#,�.)Ⅲ(  

���
 ��>,  ��

)D6�� �0(/  

"G�% +O  ��#.3 K��L  

 :567�"�?�� o#ah; ��� 

�$��� 	=Y� �3 �!UN� 	��#' �I  �3�3- �I.��
 "� \�!Y  �4�0 

	  I�� "O �� [�
� ���"$ 0��; �I#N!; "�!. 	     "4$��� .3!4

)1"$��� �( 0��; 	  �I#N!;    "4� "$4
�6 I#N!; p!�b  0� "O I��

	  &
3 "� �36�?� M0�� �6X% .I�E  

)1 (    

jij

ji

j VXX += ∑∑  



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ���� ��� 	
 ���� ����� ��
1397                          173  

  

 "/.E "� "A!; �� 6
j

ij

ij
X

X
A =   m4��V; 	*? d��G D�!*% "�

	  �� ��U.E �3! ��G &�#' �3 F#?�_ �"$�� )1 (:����3 

)2(    

111 −−− +=

+=

vxPAxPxx

vPAxPx
 

)3(  

( )P I A V
−′∆ = − ∆1  

  ) "$��� �33�(P&�#' ��3��  ���A  6 	4*? d���G q��;� 

V   	4>��;�  \�!Y "� \i!9h  �36�?� M0�� d���G ��3��

	  UN� "� "O I*�� &
� t=$9  �#. &�#' "� �36�?� M0�� �!

+ �, &�#' �##Z; 	�
�#
 ��1E 	
��� �!H*  "� � �   �-�4.� ���

B:� ���
 &�#' ��        d��4G �!4UN� "4� 0�4#. �3�49�'� ��4�

    �I4*���? d��4G �!4UN� �3 .3!� I��!L &�#' "� &�#' �I*���?

B:� 0� 	L�� &�#' "� &�#' D6�� ��   B4:� 0� 	4L�� 6 �0   �4�

D6�3 �0 �3 �H. "�?�) 	  B:� .I.!   �3�3 �I4  �3 "4O 	���- 

D6�� \�!Y "� �I3�� �I.��
 	  �0  DXO �#Z�  D�!*% "� I*��

 .I*�>� &N63 ���*O &h; r�;I%�' 6 �I "�?�) �H. �3 	�
�#


�3  	�#VG6"O &�#' + �, ��� �-�.� D6�� �0  �I*�4>�  "4��b; 

"$��� 3��  �I4  �4�  d4>,  B4:� 63  �-�4.� 6 �#P   "4� ��-�4.�

B:� 0��?� 	;�!Y B:� "� �3�9�'� FU�� ���  6 �-�.� ���

  B4:� ���4
 6 �6IA "a5_ S� �3 �-�.� �#P  D6�3 ��4�  �3 �0

�U�3 "a5_  .3��3 \�6�G  

  

4-1- 9��) ��	) �:) ���  ���;
���  ';)  <;"= 

>��= ��� �?'%� � �:) ��� �?'%�'@A   

�I ��0 0� 	/�   "4� &4�#' �I*���? d���G �!UN� ���   �&4�#'

B:� 0��?� M6�  B4:� d>, �� �3�9�'� ���    F4U�� ��4�

B:� 6 �-�.� 	  �-�.��#P ���  �3�3 �6I4A �(N .I��-  �I.��4


 �6IA o��_ "� g��V� 2]!=� � 	  0��?� 6 �I*� .3! 

  ��22 .�!UN� �3�3- �I.��
 g��V�  d>,�� ��>, ��� D6�3 �0 6 D6�� �0 �-�.� �#P 6 �-�.� B:� S#/Q; 6  


+O �I.��  
D6�� �0  D6�3 �0  �36�6  

	A6�L  	���. ��G�a;  �-�.��#P  �-�.�  

eΥ  eFD  ijenΧ  
ijeeΧ  �-�.�  

D6�3 �0  

neΥ  neFD  
ijnnΧ  

ijneΧ  �-�.��#P  

  
neV  eV  �36�?� M0��  ��>, ���
 ��  D6�� �0  

  
neΥ  eΥ  +O �I.��
  

 :567�"�?�� o#ah; ���

) �6IA2) �6IA I*.��� (1	  (  �6IA 63 F�� \6�Q; ��*; �I��

 �I*� ]!=� �3  �6I4A2      �-�4.� �4#P 6 �-�4.� B4:� 63 "4� �

	  I��.    �3�49�'� &4#N�V? S� �3 &�#' "O 	Y�L f��� �3

 	4  ���' "A!; 3�!  &�#' "� &�#' 3�/�6� �I*O �##Z;   6 �3�4#)

"�    �I4A �4�i�O ���
 0� FU�� ���i�O �; &
� 0�#. �!H*  F��

B:� .I.!   D6�3 �-�4.� 6 �-�4.��#P ���    D��4#  74'�6 �3 �0

 B:� F#� "$
�6 �I#N!; \i3�5   �� �-�4.� �#P 6 �-�.� ���

	  D��. .I*�3i  6 �3!� ���$
 �U.��.j  D!�4
 �U.��.  .�4�

ij
eeΧ "$
�6 \i3�5  �U.�#� B:� F#� ��     �4� �-�4.� ��4�

B:�    	4  �-�4.� ��4�     4#;�; "4� F#4*l�� �I4�� d
ijenΧ �

ijneΧ  6
ijnnΧ     �4#P �4� �-�4.� B:� + �V; �I*�3 D��.

  "$4
�6 \i3�45  6 �-�.� B:� �� �-�.� �#P B:� ��-�.�  ��

B:� F#�    B4:� �4� �-�4.��#P �3�9�'� ���    �3�49�'� ��4�

 .I*�>� �-�.��#PcFD  6ncFD     �I4*�3 D�4�. d4#;�; "4�

  �-�4.��#P B:� 	���. ��G�a; 6 �-�.� B:� 	���. ��G�a;

	   F#*l�� �I*��eV  6neV
    M0�� �I4*�3 D�4�. d#;�; "�

	  �-�.� �#P B:� �36�?� M0�� 6 �-�.� B:� �36�?�  .I*��

 ; p!4�b  0� �#. +O �I.��
     	��4�. ��4G�a; 6 "$4
�6 ��4G�a

B:� (�36�?� M0��) 	  &
3 "� �-�.� �#P 6 �-�.� ���   .I4�E

	  �(N ) "$��� o��$  �� �!O(  0��?� I.�!;4 	>��;�  \�!Y "� (

.3!�. "s���  

)4(  

.
e

ee ene e

ne nnn n
n

VA AP P

A AP P V

 ′ ′    
 = +    ′ ′        

 

) "$��� �3 "O4 �(iP ��3�� &�#'  S4�  I4,�6  i�4O �3  B4:�� 

 q��;� 
ijA + �  d���4G  	4*?  �4�  d4>,  �3�3 ��4
  ��4� 



174                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

 B:�j6 �  ��3��iV d��G M0�� �36�?� S�  I4,�6  �!49h  

 B:�i .&
� D6�?� ��  F��neji ,, =   q�I4.� DE �3 "O

e   4.� B4:� "� |!��   q�I4.� 6 �-� n    B4:� "4� |!4�� 

	  �-�.��#P �I  .I�� �� 	  D�!; �� d>, 63  �#Z� Pn  6

Pe :&
� ��0 W� "� DE u���. "O 3�O +,  

)5(  

nnnnenen

eneneeee

VPAPAP

VPAPAP

+′+′=

+′+′=
 

 � �4� &�#' "� &�#' �I*���? d���G f��6� &���. �3 "O  [�4


B:� 0��?� B:� "� ��  "$��� \�!Y "� �-�.��#P 6 �-�.� ���

)6	  +�I5; ( :I.!  

)6(    

[ ] [ ]

[ ] [ ]nenennn

eneneee

VpAAIp

VpAAIp

∆+∆′′−=∆

∆+∆′′−=∆
−

−

1

1

 

	  T�?  3!Pe D6�� 	  F##V; &N63 f
!; 6 �3!� �0 .3! 

0� F�� �6� &�#' 0� �-�.� �#>  \�5
�h  ��*O "��()  �I4 6 

��*; "N3�V  &�#' B:� �-�.��#P �*5  ���' 	  3�#). 

���� "5
�h  \��##Z; &�#' �3  B4:�     "$4
�6 "4� �-�4.��#P

&
�#
 &�#' WXY� ���()  +4 �, B:� �3 ��   �-�4.� ��4� 0� 

"$��� )7( �3�Q�
� 	  3!: 

)7(                      
[ ] eennnn PAAIP ∆′′−=∆

−1
 

  �F�����*� �##Z; �3 &�#'  ��4�  B4:�  ��-�4.��#P  	V��4; 0� 

;�##Z &�#' ��� ��-�.� D��#  �3�Q�
� B:� ���  �-�4.��#P 0� 

�3�3 ��� B:� ��-�.� D��#  �3�Q�
� B:�  ��4�  �-�4.��#P 0� 

�3�3 ��� B:�  �-�.��#P	  ��I.  

  

4-2- 9��) ��	) �:)  ��;�  ���;
���   B';� �;) 

 '�	C � D��  '�	C ���@� E��� F0��  

�I% �3 ���*O  &4�#'  f4
!;  &4N63   	4  T�4?  3!4  -�4.�� 

6 &�3 I��!:. 3!A6 	*��U��A "*��� ���  +4#�h;  �I4  �4� 

I#N!; "� �!_ + �O "� �i�O 	���. +a�*   	4   �3!4  �4)�  "4c 

"A�3 ��a�.� "*���  "4�  D��4#   "V4
!;  �-!4N!*/; �3  7��*4Y 6 

F#*l�� �3 .&
� "�>��6 ����!.�L  q4J  �4##Z;  &4�#' �3  S4� 

B:� 	  I.�!; "� \��##Z; &�#' �3 �U�3 B:� ���  �3�49�'� 

�b*  3! . 	4/� 0�  	4)<�6  ��4�  �4�   B4:�  �-�4.�  3!4A6 

\���9h.� 	  	V#5_ �I�� �b*  "O "�  ��4�*O  &4�#'  f4
!; 

&N63 	  6 3! "� \iX�L� 	��#' 	  I �b.� .�F�����*� "��b; 

6 +#=h; \��1� 	V�0!; 0� F#� D3��  "4.����  ��4�  �-�4.�  &4h; 

�!���*
 �� ���*O  	4��#'  &4N63 0�  &4#��� 0 �3�4� �� ��3�!4L 

&
�. &N63 &�#' �I**OI#N!; ���� �� B:�  �4�  ��4�*O  	4��#' 

F##V; 	  I*O .  

 ��2 3. �!UN� �3�3- �I.��
 g��V�  d>,�� ��>, ��� D6�3 �0 6 D6�� �0 6 S#/Q; ���*O 6 �I% ���*O &N63 	��#'  

 �I.��


+O  

D6�� �0  D6�3 �0  �36�6  

	A6�L  	���. ��G�a;  D6I� ���*O 	��#'  ���*O 	��#'  

cΥ  cFD  ijcnΧ  
ij

ccΧ  	��#' ���*O  
D6�3 �0  

ncΥ  ncFD  ij
nnΧ  

ijncΧ  	��#' ���*O D6I�  

  
ncV  cV  �36�?� M0��  ��>, ���
 ��  D6�� �0  

  
ncΥ  cΥ  +O �I.��
  

 :567�"�?�� o#ah; ���

�6I444A )3�6I444A �( �3�3- �I.��444
 g��444V�  d444>,�� 

��>, ��� D6�3 �0 6 D6�� �0 6 B:� S#/Q; �� �� ���*O 6 �I% 

��*O� 	  D��. �� &N63 f
!; 	��#'  I*.�  �#. �6IA F�� .I�3

B:� S#/Q; �6IA    B4:� "4� �3�49�'� ���    6 �-�4.� ��4�

	  �-�.��#P D6�3 &�>' .I�� ) �6IA �3 �03D��#  ( \i3�5  

	  D��. �� 	�:� F#� �I#N!;  B4:� �b*�� �3 .I�3    63 "4� �4�

    4
!; 	4��#' ��4�*O D6I4� 6 	��#' ���*O �� B:� &�>' f

�I �#>a; &N63 .I.�
ij

ccΧB:� + �V;     �I4 ��4�*O ��4�

	  D��. �� �� �� 	��#'   d4#;�; "4� .I�3
ijcnΧ �

ijncΧ  6

ij
nnΧ    �4� �� &4N63 f4
!; 	��#' �I ���*O B:� + �V; �

 4� B:� + �V; ��I ���*O �#P B:�    �4� 	4��#' ��4�*O D6I

B:� + �V; 6 �I ���*O B:�    �� ���4� �I4 ���*O�#P ���

	  D��.  .I*�3cFD 6 ncFD  	���. ��G�a; �I*�3 D��.

      �I*�4>� 	4��#' �I4 ��4�*O �4#P B:� 6 �I ���*O B:�

 F#*l��cV  6ncV "�  d4#;�;  D�4�.  �I4*�3 M0��  �36�4?� 

 	4  	��#' �I ���*O �#P 6 	��#' �I ���*O B:�  I*4��. 



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ���� ��� 	
 ���� ����� ��
1397                          175  

  

   �3�3 �!4UN� d4N�' �3 &4�#' \��##Z; "$��� ��!H*  F�� ����-

��>, ��*5  �� �I.��
      \��4##Z; "4$��� [�4
� �4� 6 	=  ���

g�9  &�#' I**O	  "s��� �I**OI#N!; 6 �  "� [�
� F�� �� .3!

�!H*  	  �0�>NI      "4s��� �4�0 \�!4Y "� �� 	��#' "$��� D�!;

3!�.1:  

)8(  
cc

tpq += ∗
  

)9(  
cc

tpq ∆+∆=∆ ∗
 

�##Z; �3 &�#' g�9  �I**O �����  �4##Z; �3  &4�#'  �I4**OI#N!; 

"� �6X% �3 �##Z; \�#N�  &
�. "O �3 DE 
c

qD��. �I*�3 &�#' 

�I**O g�9  �3 B:�  ��I ���*O∗P D��.  �I4*�3  &4�#' 

 I4#N!;  �I4**O �3  B4:�  ��4�*O  ��I4ct  \�4#N�   6 &4
� ∆ 

�##Z; "9:�  �3 .&
� �#Z�  \��##Z; &�#'  g�49   �I4**O 0� 

B:� ��� ���*O�#P �I 	  �� D�!; "� \�!Y ��0 3�O D�#�:  

)10(  
ncncnc

tpq +=  

) "$��� �39�( 
nc

q∆  D�4�.  �I4*�3  �4##Z; �3  &4�#'  g�49  

��I**O 
nc

p∆  �4##Z; �3  &4�#'  I4#N!;  �I4**O  &4
� 6 nct∆ 

D��. �I*�3 �##Z; �3 .&
� \�#N�  

���� F�� B:� ��� B���?� "*��� T�? 	  3! "� �!_  +4 �O 

f
!; &�#' g�9  D�)I**O q/V*  	  3!   ��!4_ "4�  "4O 

&L�3�J + �!% +^  3���
3 &��1 I*�>�. �� "A!; "� "$��� )9(� 

\��##Z; &�#' g�9  �I**O 0� B:� ���  ��4�*O�#P  �I4  "4� 

\�!Y ��0 D�#� 	  3!:  

)11(  

)( ncncnc
twqpq ∆+∆=∆ ,  

),( wqpp
ncnc = &44�#' I44#N!; �I44**O �B44: ��44� 

���*O�#P �I &
� "O �3 DE qD��. �I*�3  "4*���  f4
!�  

�36�6 ����O 6 w&�#' + �%  &4
�.     "4$��� "4O 	;�!4Y �3

)11  "4*��� 0��4; "$��� dN�' �3 �� (  �3�3 �!4UN� �3 ��-  �I.��4


:����3 ��#>�!*�  
)12(

  
njqqaqp c

jiji

n

i

nc

jiji

n

i

mc

j ,...,2,1,)(
11

=∆+∆=∆ ∑∑
=−

αβα  

"44$��� �3 )12�( iα D�44�. �I44*�3 &544>. �3�44�. "$44
�6 0� 

                                                      
1"VN�$  [�
� �� �!O(  f��6� . {.�#A 6 D��U�3 )2015( 	  .I��  

B:� ��� ���*O�#P �I �3 B:� j�� &
� .iβ���� &5>. 

�3��. "$
�6 0� B:� ���*O �3 �I B:� j �� &
�.  

,n n n nα β β α+ = ≤ + ≤1 0 1  

"$��� )12 (	  I.�!; "� ��? ��;� 	> D�#� 3!:  

)13(
  

AtApAtApp
cncncnc ββαα ∆+∆+∆+∆=∆ ∗

 

"N3�V  i�� 	  I.�!; \�!Y "� �3�
 �I I�� ��0:  

)14(
  

AHtAHpAHtp
cncnc ββα ∆+∆+∆=∆ ∗  

 �b*�� �3
1)( −−= AIH α  &�#' "� &�#' �I*���? d��G

   d��4G o4��_ 0� "O &
� &�#' 	b��I; WXY� T�? ��α 

 "�>A��	    &4
� �I T�? �##Z; D6I� 6 &��1 \�#N�  6 33�)

 "b#�. �3 6 0=∆=∆ ncc tt 6
ncnc

qp ∆=∆ q4J � 

\��##Z; �3 &�#' B:�  ��4�  ��4�*O�#P  �I4    �4##Z; 0� 	4�.

B:� &�#'    �I4*���? d��4G 3�/�6� dN�' �3 �I ���*O ���

) "$��� \�!Y "� &�#' "� &�#'15� "s��� +��' ( :&
  

)15(
  

βαβα .... ∗∆+∆=∆+∆=∆ ppqqq
nccnc  

"$��� )15 (p!�b  ��1E �#a�>  6  �#a�4> �#P  ��4�*O  	4��#' 

�3�9�'� B:� S� �3 &N63 &
�.  

  

5- ���D 
 ��*� �� �� ����� ��
:D 

�3 F�� "VN�$  0� �6IA 8N�L �3�3- �I.��
 "� &�#' ���  "4��J 

��
1384 �3�Q�
� �I &
�. F�� �6IA  B4:� �3  B4:�  �4� 

T�? �-!N!*/; B:� + � 38 &#N�V?  	4   �I4��  "4O �3 DE 

B:� ��� |!��  "� + �, ��� �-�.�  "4�  S4#/Q;  "4s���  �I4 

&
� .�3�3 �I ���*  I�IA �6�IA-  �3 &#N�V? 	N6�IA �I.��


      �6I4A 0� +4#N3 F#4�� "4� �3!4� B:� �3 &#N�V? �� 6 &#N�V?

�3�3- ��
 B:� �3 B:� �I.��
1384 ��O�  S.��  �4
� �3�Q

.&
� �I 

   �0�4
!���*
 �!H*  "� 0�  ��4 E 6  \�4%X_�  "4s���  �I4 �3 

 �6IA)4(� IY�3 �##Z; &�#' �� +5' 6 IV� 0� �I*�?I� ".���� �� 

6 F#*l�� &�#' + �, �� �3 0�? �63  ��I4*�?I�  ��4��  "4�?�) 

	  3! .�� [�
� \�%X_� �6IA �!O(  �I���  	   �3!4 �3 

0�? �6� �I*�?I� ".���� ,+ � ��� ��-�.� &�#' "�� + �,  �4� 

 B���4?�  B#4� 0� 100  �I4Y�3 "�44�3  I4.� .�3  ) �6I4A4�( �44� 

">��a   &4�#'  ��4�  +45' 0�  �I4*�?I� 6  0�4? �63  �I4*�?I� 



176                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

+ �, ��� ��-�.� �I���  	  3! F��*�  	N!4�V  900  I4Y�3 

�B���?� &Q. I#Q
 809 IY�3  �B���4?�  +4#s60�)  "#��4
 �� 

1415 IY�3 �B���?� &Q. ��!O 2531 IY�3 �B���?� 0�)  7�� 

1525 IY�3 �B���?� 0�) 	V#5_ 9748 IY�3  B���4?� 6  ̀ �4� 

3070 IY�3 B���?� �� "��3 I.�.  

  �6I44A 0� �3�Q�44
� �44�4   &44�#' B���44?� ���!���*44
 6

+ �, 8N�L �6IA 0� �3�Q�
� �� 6 �-�.� ��� �3�3- �I.��
  "4� 

&�#' ��� "��J ��
1384 #' \��4##Z; D��#  �  +4 �, &4�   ��4�

.3�6E �#��!L &
3 "� �I �Oe 	��#' �I  63 �3 �� �-�.�  

  

 ��2 4 .�0�
!���*
 B���?� &�#' + �, ��� �-�.� �� ��*5  +5' 6 qJ 0� ���A� D!.�' �I*�?I� ".���� ��  

��
 /+ �,  
�I*�?I� 0� +5' &�#' 

".���� �� 1389  

IV� &�#' 0� �I*�?I� 

".���� �� 1389  
(IY�3) �##Z;  

�I*�?I� �63 0�? &�#'  

1393  
 �##Z;)IY�3(  

 	N!�V  F��*�1  1000  7000  600  10000  900  

&Q.  I#Q
2  165  1000  506  1500  809  

"#��
 +#s60�)  ��3  165  1500  809  2500  1415  

&Q.  ��!O4  95  2000  2005  2500  2531  

 	V#5_0�)5  13,20  700  430  1300  9748  

 `��6  12,90  450  249  409  3070  

 :\�h#G!;4�3�2�1��#N /���� : - 5	U.�L B:� ���� �dV/ ��  /���� :- 6 "=J �&%�
 \�6 !=#O/ ���� :0�;100 	U.�L g�9   

567� :" �.0��; �-�.� )\��06 6�#.(� ��
 1392� 114.  

  

6- �$&.� � >@�I� J$��% 

�3 F��  B4:�  u��4�. 63  �I4   	4��#' �3�3- �I.��4
  "4O  	4/� 

B:� ��� �3�9�'� �� "� 63  B4:�  �-�4.� 6  �-�4.��#P  0��4?� 

	  I*O )"O gI� DE B���?� 	V?3 6 S� ���� &�#' + �, ��� 

�-�.� &
� (6 	NI  "O B:� ���  �3�49�'� ��  &4h;  ��4�*O 

	44��#' &44N63 6 B44:� ��44� ��44�*O�#P �I44 f44
!; &44N63 

]!=� �I*� 	  I*O )	NI  "O gI� DE WXY�  	b��I4;  &4�#' 

+ �, ��� �-�.� &
�(� &�A �
�J "�  	U.!4Uc  �41�  B���4?� 

&�#' + �, ��� �-�.� �� 8L� &�#' I#N!;  �I4**O 6  74�0!; 

I E�3 ����!.�L �3 t$
 +O B:� ��� ��3�9�'� 3�!   	��4�0�� 

6 ">��a  ���' 	  I.�#) .���� F�� �!H*  "��b; 6 +#=h;  u��4�. 

0� o��_ ">��a  ��
 K��:   ��4���!.�L  ����4  	���4
6� 6 

����!.�L +O B#J 0� B���?� &�#' + �, ��� �-�.� 6  0� q4J 

B���?� &�#' + �, ��� �-�.� \�!Y �d:�*   	4   3��(4J. �3 

F�� �"VN�$  K��:  	?�9  "� S#/Q; S�3 ���  �m4=�:  �3 

+O B:� ��� �3�9�'� �� [�
� "��J ��� ��� E �6IA �3�3-

�I.��
 ��
 1384 S.�� ��O�  "5
�h   �I4  &4
� 6  ��4
 

K��:  +O + � "*���  ��4�  �	O��!4L  	O��!4L�#P 6  �-�4.� 

	  I��1 .�3 F�� �"VN�$  u���.  ���4�  ]!4  	4��#'  	4�. 0� 

                                                      
1. #��  "� "A!; �� "O &
� ��6�G "�/. F�� �Oe�3�3 �6IA &- �I.��


+ �, D�#  	*#�.�A  �3 �-�.� + �, S� &�#' B���?� �1� �3 �-�.� ���
	  "�?�) �I�3�. +�%  .3!  

B���?� &�#' �F��*� 0�) 	V#5_ `�� 6 &
� �I "s���2 

  "5
�h  �!H*  "�  \��4##Z;  K��4:  0�  "4$��� )16(3  ��4�� 

"�?�) 	  3!: 

)16(                        1
38

1

38

1 −

Ρ

Ρ′

∑

∑

=

=

k

kk

k

k

k

C

C

K��:  \��##Z; =  

  �DE �3 "OkΡ  �!9h  &�#'k   6 \��4##Z; 0� +45' ��kΡ′ 

  �!49h  &�#'k   6 \��4##Z; 0�I4V� ��kC    K��4:  &54>.

 �!9h  ���� ����!.�Lk	  K��:  +O "� �� .I��4  

                                                      
2. "b#�. ���
 + �, ��   &4V.��  �!4H*  "� 0�  	.i!4_  DI4  "4N�a   r�?�4Y �3 

&
!#J ���� )1 ("N�a  �3 dN�'  �6�IA12  �;17 M���) �I I.�.  
3.   [�
� �� M6� F��) D���/�� 6 �3����� "VN�$1389 "�?�) ��O "� (

"b#�. .&
� �I ���
 + �, �� �!H*  "� &V.��  0� 	.i!_ DI "N�a  r�?�Y 
�3 &
!#J ���� )1 ("N�a  �3 dN�'  �6�IA12  �;17 M���) �I I.�.  
4. ��
 K��:  "#N6� ����!.�L 0� �#>a; 7�A g��9  "� &�#' ��� "��J ���� 

��  S�3)���� 	���
6� 6 +O (�� 7�A +O g��9  )���� 	���
6� 6 
+O (&
3 "� 	  I�E .���� "5
�h  K��:  ��!.�L qJ 0� B���?� &�#' 

+ �, ��� �-�.� �0i &
� 7�A g��9  "� &�#' ��� "��J ���� ��  S�3
)���� 	���
6� 6 +O (�� �3 \��##Z; ��
 K��:  	?�9   ����!.�L)���� 

	���
6� 6 +O (qJ 0� B���?� &�#' + �, ��� �-�.� ��G �3�O 6 3I%  "�
&
3 �I E �� ���� ��  S�3)���� 	���
6� 6 +O (�� �� 7�A g��9  "� 
&�#' ��� "��J ���� ��  S�3)���� 	���
6� 6 +O (7�A 3!�. .F�����*� 
7�A g��9  "� &�#' ��� "��J ���� ��  S�3)���� 	���
6� 6 +O (IV� 

0� B���?� &�#' + �, ��� �-�.� &
3 "� I��!L �I E q�
 "���  "5
�h  
��
 K��:  "#N6� ����!.�L �� �#>a; 7�A g��9  "� &�#' ��� "��J ���� �� 



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ���� ��� 	
 ���� ����� ��
1397                          177  

  

6-1- �"$�K� L��:� ��'
� �����%�6  M;� � >N� 

O� PQR� F�@� S$&	) 

�� &�>' F�� �3  	
���&#VG6 K��:  	?�9    +45' ����!.�L

qJ 6 0� B���?� &�#' F��*�  0� �3�Q�4
� �� M6� 63  ��4�*O 6 

�I%  ��4�*O  	4��#'  f4
!;  &4N63 6   B4:� 0��4?� M6�   ��4�

B:� "� �3�9�'� ��� 6 �-�.�      u��4�. "4>��a  "4� �-�4.��#P

.&L�3�J �#��!L 

 �6IA)5 (��
 K��:  	?�9  �����!.�L ����  	���4
6� 6 

+O ����!.�L +5' 6 IV� 0� B���?� &�#' F��*� �� D��. 	  I�3 

"O �� d>, 63 �I  �-�.� 6 �#P  �-�4.� 6  �4�  ��4�*O 6  �I4% 

���*O 	��#' &N63 "a5_  �I*� �I I.� . �4� ��a  "4>  3�I4%�   "4�

&
3 �I E 0� S�3 �6� 6 S�3 ��3 �3 M6� S#/Q;  �-�4.� 

6 �#P �-�.� �I���  	  3!     +4O 	?�49  K��4:  ��4
 "O 

����!.�L �3 S�3  �/�)F��;�#a? S�3(  �3�V  F�� 0� B#J "O

19/4  "� &
� �3!� IY�376/2 IY�3     &4�#' WX4Y� 0� q4J

 &44
� "44�?�� B��44O F��44*� �3 	N�44, "44O �3 S44�3 �44�3 

)F��;I*�;6�1  S4�3 (   0� ��4
 F4��74/27    "4� I4Y�305/38 

IY�3 .&
� "�?�� B���?�   

�3 M6� ���*O 	��#' f
!; &N63 "� &=% T�? WXY� 

	b��I; &�#' F��*� f
!; &N63 ��1E B���?� &�#' F��*� �� 

��
 K��:  	?�9  &
� "��3 	s�A ��#>� �##Z;.  +O K��: 

�6� S�3 �3 M6� F�� �3 ����!.�L  0�19887423/4  "�

19887301/4 F#�� 6 "��3 ��#c�. ��#>� B��O  �3 �!_

 0� ��3 S�37431505/27  "�7431528/27  ��#>� B���?�

 3��3 	�O ��1� M6� F�� \��##Z; F�� F�?�) �H. �3 �� �(N

3��3 ����!.�L 	?�9  K��:  ��
 �� �I*���? .�3 M6� S#/Q; 

�-�.� 6 �#P �-�.� �� "H,X  *��"/ 3��?� �O �I E�3 �� B���?� 

&�#' F��*� B���?� "*��� ����O �� �3 I5
 K��:  	?�9  

+�h�  I*��!L �I o��$  	.�5  ���H.  p!G!  F��

D��. �1� �I*�3 �I*���? &�#' WXY� �� �� K��:  ����!.�L 

I��!L 3!� .�1� �I*���? F�I� 	*V  &
� "O �� B���?� &�#' 

F��*� 6 �� "A!; "� E"/. 3��?� �J I E�3 �3�Q�
� ���#� 6 ��
 

����#� 0� g�9  F��*� �� ���3 �I*�>� "� D��#  ����#� 

                                                                            
 
 S�3)���� 	���
6� 6 +O (IV� 0� B���?� &�#' + �, ��� �-�.� �� 7�A 

+O g��9  )���� 	���
6� 6 +O (IV� 0� B���?� &�#' + �, ��� �-�.� 
 	 D�!; ��
 K��:  ����!.�L �� IV� 0� B���?� &�#' + �, ��� �-�.�  "�

&
3 3�6E. �0i "� �Oe &
� "O F�� \�5
�h  ���� �� 63 �I  	��#' �3 
F�� "VN�$  "5
�h  �I &
�.  

&5>. "� S�3 ��� �;�#a? ��~�  I*��!L I 6 ��?� ����#� 

�� &5>. "� �6�) ��� �O I E�3 0� &
3 	  I*�3 .F�� &#V'�6 

p!G!  �3 �6IA )6 (�I���  	  3!.  

  �6I44A )6 .("445;� �I44*� Z;\��44## ��44
 K��44:  	?�449  

�44���!.�L q44J 0� B���44?� &44�#' F��44*� �� D�44�. 	44  I44�3 .

D��� ".!) "O ��H�.� 	  �36� �� "A!; "�  �6I4A )6 ( "45;�  �I4*� 

��
 K��:  	?�9  ����!.�L qJ 0� B���?� &�#' F��*� �##Z; 

�3�O 6 �� d>, 63 �I  	��#' 0��?� �I �-�.� 6 �-�.��#P 6 

���*O 6 �I% ��*O� 	��#' f
!; �&N63 S�3  ��4�  �4#a?  "4� 

"5;� ��� F#��J ��*; �I#J �3�O 6 S�3 ��� I*�;6�1  "4V �A  "4� 

"5;� ��� i�� �I#
� I.� 6 \��##Z; K��:  6 B��O ��?� ����#� 

0� 	�. �� B���?� &�#' F��*� "��b; �3�O I.� ."� \��5% ��U�3 

\��##Z; ��
 K��:  	?�9   ��4���!.�L  ����4  ��4
6�	� 6 

	�,  +4O  ��4���!.�L  �4�  B���4?�  ���4
  ��4�#�  �I4  &4
� 6 

�����!.�L S�3 ���  �;I4*�;6�1  �4�  B���4?�  K��4:   ���4�#� 

&5>. "� �����!.�L S�3 ��� �;�#a? "A�!  �I  I4.� . �4�  F4�� 

[�
� �I���  	  3! \��##Z; ��
  K��4:   S4�3  �4� �3 63 

M6� r�5��a; D�>/� 	  �I�� I*c��  D��4#   \��4##Z; �3 M6� 

���*O &N63 �� &�#' ��#>� ���O &
�.  

��3!�. )1( D��. �I*�3 D��#  \��##Z;   6 �6� S4�3 K��: 

63 �3 �44���!.�L +44O �44�3  M6� 6 �-�44.��#P 6 �-�44.� M6�

.&
� &N63 f
!; 	��#' ���*O �I% 6 ���*O ���3!�. [�
� �� 

  "4�6� K��4:  B��O �� M6� 63 �3 �6� S�3    	4N6 I*�4>� 6�

�:  B��O     B��4O &4N63 ��4�*O �I4% 6 ���*O M6� �3 K�

.&
� "��3 �� ��#c�.  �3 ����!.�L +O ��3 S�3 �3 F#*l��

I�� M6� 63 B���?� K��:  	   �#4��  "4O  r�;I4�%  	4�. 0� 

���� ���3�� ���#� �����!.�L I E�3�J 0� +��
6  +4�, 6  +4a. 6 

�3�Q�
� ���#� 0� F��*� &5>. "� I E�3 �O �����!.�L 	  �� I4. 

 S4�3 	L�� �3 K��:  ��
 \��##Z; &N63 ���*O M6� �3   �4�

	  �#c�. ��#>� .I��  

 

 

 



178                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

  ��25 .">��a  &#VG6 K��:  	?�9  ����!.�L +5' 6 qJ 0� WXY� &�#' F��*�  

 "� ��'��

IY�3  

�-�.� �#P 6 �-�.� S#/Q; [�
� �� 	?�9  K��:  ��
  ' ���*O �I% 6 ���*O [�
� �� 	?�9  K��:  ��
&N63 	��#  

F��*� &�#' B���?� 0� +5'  F��*� &�#' B���?� 0� qJ  F��*� &�#' B���?� 0� +5'  F��*� &�#' &�#' B���?� 0� qJ  

���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  

�6� S�3  15/4 36/4  19/4 46/2  19/3 76/2 15/4 36/4 19/4  15/4 36/4 19/4 

3 S�3�6  67/4 81/4 70/4 90/2 96/3 39/3 67/4 81/4 70/4 67/4 81/4 70/4 

�!
 S�3  41/5 47/5 42/5 88/3 51/4 18/4 41/5 47/5 42/5 41/5 74/5 42/5 

����c S�3  08/6 46/6 16/6 37/4 94/5 06/5 08/6 46/6 16/6 6 46/6 16/6 

�b*J S�3  15/7 72/7 27/7 5 83/6 89/5 15/7 72/7 27/7 15/7 72/7 27/7 

�� S�3  32/8 64/8 39/8 81/6 97/7 03/7 32/8 64/8 39/8 32/8 64/8 39/8 

��Q� S�3  45/9 73/9 51/9 73/6 22/9 75/7 45/9 73/9 51/9 45/9 73/9 51/9 

���� S�3  41/11 71/11 48/11 38/9 62/11 42/10 41/11 71/11 48/11 41/11 71/11 48/11 

��. S�3  14/15 90/14 09/15 21/15 40/15 42/15 14/15 90/14 09/15 14/15 90/14 09/15 

��3 S�3  17/28 15/26 74/27 05/43 93/31 05/38 17/28 15/26 74/27 17/28 15/26 74/27 

7�A  100 100 100 100 100 100 100 100 100 100 100 100 

 :567�) f��6� u���. ��#)��O "� [�
� �� 6 o#ah; \�5
�h 7) �(15 6 ()16(  

  ��26 ."5;� �I*� \��##Z; ��
 K��:  	?�9  ����!.�L qJ 0� WXY� &�#' F��*�  

"5;�  
�-�.��#P 6 �-�.� S#/Q; [�
� ��  &N63 	��#' ���*O �I% 6 ���*O S#/Q; [�
� ��  

���  	���
6�  +O  ���  	���
6�  +O  

�6�   S�310  S�310  S�310  S�39  S�37  S�310 

�63   S�39  S�39 �3 S9  S�310  S�310  S�39 

�!
   S�38  S�38  S�38  S�38  S�39  S�38 

����c   S�36  S�37  S�36  S�36  S�36  S�36 

�b*J   S�35  S�34  S�34  S�35  S�38  S�35 

��   S�34  S�35  S�37  S�34  S�35  S�37 

��Q�   S�33  S�36  S�35  S�37  S�34  S�34 

����   S�37  S�33  S�33  S�33  S�33  S�33 

��.   S�32  S�32  S�32  S�32  S�32  S�32 

��3   S�31  S�31  S�31  S�31  S�31  S�31 

 :567�) f��6� u���. ��#)��O "� [�
� �� 6 o#ah; \�5
�h 7) �(15) 6 (16( 

  

 

  

0

1

2

3

4

5

1-� 2%� 34 �56 2%� 34

�������	 
 ����� �
� ������ ��

4.198872

4.1988725

4.198873

4.1988735

4.198874

4.1988745

1-� 2%� 34 �56 2%� 34

����� ��� 
 ����� �
� ������ ��



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ���� ��� 	
 ���� ����� ��
1397                          179  

  

  
 

 �����%1. ��3 6 �6� S�3 K��:  +O 6 +5' ����!.�L IV� 0� WXY� &�#' F��*�  

567� :\�5
�h  o#ah;  

 

6-2- �"$�K� F@�U� L��:� ��'
� �����%�6  

M� O� PQR� F�@� O�V ��@NW  

�3 F�� &�>' �� 	
��� &#VG6 K��:  	?�9  ����!.�L  +45' 

6 qJ 0� B���?� &�#' 0�) �� 	V#5_ �3�Q�
� 630� �M6� ���*O  

 

 

 

 

 

 

6 �I% ���*O 	��#' f
!; &N63 6 M6� �-�.� 6 �-�.��#P "� 

">��a  u���. �#��!L &L�3�J. 

    

  

 ��2 7. &#VG6 K��:  	?�9  ����!.�L +5' 6 qJ 0� WXY� &�#' 0�) 	V#5_  

 "� ��'��

IY�3  

�-�.��#P 6 �-�.� S#/Q; [�
� �� 	?�9  K��:  ��
  &N63 	��#' ���*O �I% 6 ���*O [�
� �� 	?�9  K��:  ��
  

0�) &�#' B���?� 0� +5' 	V#5_  ?� 0� qJ0�) &�#' B��� 	V#5_  0�) &�#' B���?� 0� +5' 	V#5_  0�) &�#' B���?� 0� qJ 	V#5_  

���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  

�6� S�3  15/4 36/4 19/4 45/3 82/3 58/3  15/4 36/4 19/4 15/4 36/4 19/4 

�63 S�3  67/4 81/4 70/4 26/4 48/4 34/4 67/4 81/4 70/4 67/4 81/4 70/4 

�!
 S�3  41/5 47/5 42/5 58/5 21/5 40/5 41/5 47/5 42/5 41/5 47/5 42/5 

����c S�3  08/6 46/6 16/6 761/6 45/6 50/6 08/6 46/6 16/6 08/6 46/6 16/6 

�b*J S�3  15/7 72/7 27/7 650/7 907/7 61/7 15/7 72/7 27/7 15/7 72/7 27/7  

�� S�3  32/8 64/8 39/8 54/8 67/8 54/8 32/8 64/8 39/8 32/8 64/8 39/8 

��Q� S�3  45/9 73/9 51/9 94/7 15/10 84/8 45/9 73/9 51/9 45/9 73/9 51/9 

���� S�3  41/11 71/11 48/11 63/11 32/12 92/11 41/11 71/11 48/11 41/11 71/11 48/11 

��. S�3  14/15 90/14 09/15 96/14 79/15 49/15 14/15 90/14 09/15 14/15 90/14 09/15 

��3 S�3  17/28 15/26 74/27 19/29 15/25 73/27 17/28 15/26 74/27 17/28 15/26 74/27 

7�A  100 100 100 100 100 100 100 100 100 100 100 100 

 :567�) f��6� u���. ��#)��O "� [�
� �� 6 o#ah; \�5
�h 7) �(15) 6 (16(  
  

  ��28 ."5;� �I*� #Z;\��# ��
 K��:  	?�9  ����!.�L qJ 0� WXY� &�#' 0�) 	V#5_ 

"5;�  
�-�.��#P 6 �-�.� S#/Q; [�
� ��  &N63 	��#' ���*O �I% 6 ���*O S#/Q; [�
� ��  

���  	���
6�  +O  ���  	���
6�  +O  

�6�   S�34  S�39  S�34  S�32  S�32  S�32 

�63   S�35  S�38  S�35  S�33  S�33  S�33 

�!
   S�310  S�37  S�38  S�34  S�36  S�34 

0

10

20

30

40

��� ��� 	�� 
�� ��� 	��

�������	 
 ����� �
� ������ ��

27.743149

27.74315

27.743151

27.743152

27.743153

��� ��� 	�� 
�� ��� 	��

����� ��� 
 ����� �
� ������ ��



180                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

����c   S�33  S�35  S�39  S�35  S�37  S�36 

�b*J   S�36  S�36  S�36  S�31  S�34  S�35 

��   S�38  S�34  S�310  S�36  S�35  S�31 

��Q�   S�39  S�310  S�33  S�38  S�31  S�37 

����   S�32  S�33  S�37  S�37  S�39  S�38 

��.  3 S�7  S�32  S�32  S�39  S�38  S�39 

��3   S�31  S�31  S�31  S�310  S�310  S�310 

 :567�) f��6� u���. ��#)��O "� [�
� �� 6 o#ah; \�5
�h 7) �(15) 6 (16(  
  

  K��:  ����!.�L qJ 0� B���?� &�#' 0�) 	V#5_ �3  �6IA

)7 ("s��� �I &
� .u���. D��. 	   I4�3  "4O  �4�  [�4
�  �I4  

	��#' �� 0��?� �-�.� 6 ��-�.��#P K��:  ��
   S4�3 	?�49  

�6� +O ����!.�L )F��;�#a? �6�) �I E�3(  0�15/4    "4� I4Y�3

58/3 I44Y�3   6 &44
� "44�?�� B��44O  S44�3 ��44
 �44�3 

)F��;I*�;6�1 �6�) �I E�3(  0�17/28 "� IY�3 73/27  I4Y�3 

�&
� "�?�� B��O  F#4*l�� �3 M6�  ��4�*O 6  �I4%  ��4�*O 

	��#' 3&N6 ��
 K��:  	?�9  �3 +O B:� ���  �3�49�'� 

S�3 6 �6� S�3 ��3      "4O ��!4_ "4� "�4�3 	OI.� ��##Z;

 0� �6� S�3198874238/4  "�198874796/4  ��#>� B���?�

 0� ��3 S�3 6 	�O7431505/27  "�7431415/27   B��4O

	  �I�3 K��:  �3 	�O        �I4*��O �41� �I4*�3 D�4�. "4O 3!4

	  I��. ; F�� �)�	  ���#U. �H. �3 �� ]I.� ��#>� \��##Z  D�!;

       K��4:  �4� 	4^*L ��41� 	4V#5_ 0�4) &�#' B���?� "O &Q)

     6 ��4�*O &4=% "4� 	4s�A \��##Z; F�� .&�3 I��!L ����!.�L

&�#' �� &N63 \��H.      �3 &4�#' 	b��I4; WX4Y� T�4? 6 ��

	  �I  .I��  

 

  �6IA )8 ("5;� �I*� \��##Z; ��
 K��:  	?�9  �!.�L��� 

qJ 0� B���?� &�#' 0�) 	V#5_ �� [�
� �I  	��#' ��  0��4?� 

�-�.� 6 �-�.��#P �� D��. 	  I�3 . "45;�  �I4*�  ��4
  K��4:  

	?�9   �4���!.�L  q4J 0�  B���4?�  &4�#'  0�4)  	4V#5_  D�4�. 

	  I�3 "O D��#  \��##Z; K��:  	?�9  S�3 ��� �O I E�3 

���#� 0� S�3 ��� I E�3�J  �3!4�  �&4
�  "4O  r�;I4�%   +4#N3 "4� 

�3�Q�
� ���#�  F4��  �6�4)  �4� 0�  +��4
6  	4��� �) 6  +��4
6 6 

	;�.�/ � &
� "O 0� 0�) �3�Q�
� 	   �I4**O �3  	N�4,  "4O  ��4
 

K��44:  0�44) �3 I544
 �-�44.� ��44���!.�L �;I44*�;6�1 �44��O 0� 

�����!.�L �#a? &
� .D�!*% "� �".!�. �� [�
� " �.0��; �-�.� 

��
 1392� ��
 "*��� 0�)  4V#5_	 �3  I54
  K��4:   	?�49  

�����!.�L ��� �3 S�3  ��3  �3�4V  7/0  I4Y�3  &4
� �3 

	N�, "O ��
 "*��� 0�) 	V#5_ ���� F#�� ����!.�L �3 S�3 

�6� �3�44V  5/2 I44Y�3 &44
� .F44�� ��44'�� "44� d44#;�; ���44� 

�����!.�L 	���
6� �3�V  1 IY�3 6 2/3 IY�3 	   I4�� . �4� 

[�
� "5;� �I*� \��##Z; K��:   	?�9 	  D�!; "b#�. &?�) 

"O �� B���?� &�#' 0�)  	4V#5_ �3  �-�4.� M6� 6  ��-�4.��#P 

r�;I�% �����!.�L �;�#a? �� B���?�  "4*���  ���4�#�  &54>.  "4� 

�����!.�L �;I*�;6�1 "A�!  I*�>� "O D��. �I*�3  �41�  �I4*��O 

&
� .�1� �I*��O D��. 	  I�3 "O �� B���?� &�#' 0�) �	V#5_ 

B��O .����" ��� �-�.� "*��� ���  	)I4.0  �3�!.�4L  ��4�  �4O 

I E�3 &5>. "� �����!.�L  ��;I4*�;6�1  B���4?�  	4   I4��� . F4�� 

"b#�. �� "b#�. \�VN�$  	,!5Y )2001(�  �3!45�� 6  	4��/, 

�?�I )1391 (6 0!.0 �3�� 6 	/ �� )1390 ("O  ���4�  "4VN�$  

\��##Z; K��:  I5
 	=O �-�.� �3 D���� qJ 0� g(, .����"  �4� 

�3!� &
� ��
���� &
�.   

�3 ��3!44�. )2( ���44� �44��� D�44�. D3�3 \��44##Z; K��44:  

	?�9  �r�?�Y S�3 �6� 6 S�3  IV� 6 +5' ����!.�L +O ��3

0�) &�#' B���?� 0� �3 	V#5_ �H. "�?�) �I &
� .�3 S�3 

 K��44:  ��44
 �3 B��44O �-�44.� �44#P 6 �-�44.� M6� �3 �6�

�I% 6 ���*O M6� �3 6 	?�9     ��4
 B���4?� 	�N63 ���*O

	  �I���  	?�9  K��:        +4O �4�3 S4�3 F#4*l�� �3!4

 	4  �I���  	?�9  K��:  B��O M6� 63 �3 ����!.�L   .3!4

	  	s�A K��:  \��##Z; D��#  �I 3�� M6� 63 �3 .I��  

 

6-3- �"$�K� F@�U�  L��;:�  ��';
�  �;����%�6 

M� O� �$�&�� F�@� Z')  

�3 F�� &�>' �� 	
��� 6&#VG K��:  	?�9  ����!.�L  +45' 

6 qJ 0� B���?� &�#'   �4� `�4�  �3�Q�4
� 63 0� M6�  ��4�*O 6 

�I% ���*O 	��#' f
!; &N63 6 M6� �-�.� 6  �-�4.��#P  "4� 

">��a  u���. �#��!L &L�3�J. 

  



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ���� ��� 	
 ���� ����� ��
1397                          181  

  

 

  

 

  
 

  
  

 �����%2. ��3 6 �6� S�3 K��:  +O 6 +5' ����!.�L IV� 0� WXY� 	V#5_ 0�) &�#'  

567� :\�5
�h  o#ah;  

 

 

 ��2 9. &#VG6 K��:  	?�9  ����!.�L +5' 6 qJ 0� WXY� &�#' `�� 

 :567�) f��6� u���. ��#)��O "� [�
� �� 6 o#ah; \�5
�h 7) �(15) 6 (16( 

3.2

3.4

3.6

3.8

4

4.2

4.4

��� �� 	�� 
�� �� 	��

�������	 
 ����� �
� ������ ��

4.1988738

4.198874

4.1988742

4.1988744

4.1988746

4.1988748

4.198875

��� �� 	�� 
�� �� 	��

����� ��� 
 ����� �
� ������ ��

27.72

27.725

27.73

27.735

27.74

27.745

��� ��� 	�� 
�� ��� 	��

�������	 
 ����� �
� ������ ��

27.743135

27.74314

27.743145

27.74315

27.743155

��� ��� 	�� 
�� ��� 	��

����� ��� 
 ����� �
� ������ ��

 "� ��'��

IY�3 

�-�.��#P 6 �-�.� S#/Q; [�
� �� 	?�9  K��:  ��
 &N63 	��#' ���*O �I% 6 ���*O [�
� �� 	?�9  K��:  ��
 

&�#' B���?� 0� +5' `�� `�� &�#' B���?� 0� qJ ' B���?� 0� +5'&�# `�� B���?� 0� qJ `�� &�#' 

��� 	���
6� +O ��� 	���
6� +O ��� 	���
6� +O ��� 	���
6� +O 

�6� S�3 15/4 36/4 19/4 68/3 05/4 81/3 15/4 36/4 19/4 21/4 84/4 45/4 

�63 S�3 67/4 81/4 70/4 53/4 62/4 54/4 67/4 81/4 70/4 01/5 27/5 10/5 

�!
 S�3 41/5 47/5 42/5 67/5 21/5 44/5 41/5 47/5 42/5 76/5 90/5 82/5 

����c S�3 08/6 46/6 16/6 62/6 48/6 44/6 08/6 46/6 16/6 46/6 81/6 53/6 

�b*J S�3 15/7 72/7 27/7 72/7 86/7 62/7 15/7 72/7 27/7 56/7 96/7 60/7 

�� S�3 32/8 64/8 39/8 90/8 68/8 72/8 32/8 64/8 39/8 58/8 85/8 63/8 

��Q� S�3 45/9 73/9 512/9 96/7 66/9 64/8 45/9 73/9 51/9 05/9 81/9 30/9 

���� S�3 41/11 71/11 48/11 75/11 29/12 95/11 419/11 71/11 48/11 34/11 55/11 38/11 

��. S�3 14/15 90/14 09/15 22/15 98/15 70/15 14/15 90/14 09/15 80/14 44/14 71/14 

��3 S�3 17/28 15/26 74/27 91/27 21/25 08/27 17/28 15/26 74/27 18/27 53/24 42/26 

7�A 100 100 100 100 100 100 100 100 100 100 100 100 



182                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

  

  ��210 ."5;� �I*� \��##Z; ��
 K��:  	?�9  ����!.�L qJ 0� WXY� &�#' `��  

"5;� 
�-�.��#P 6 �-�.� S#/Q; [�
� �� &N63 	��#' ���*O �I% 6 ���*O S#/Q; [�
� �� 

��� 	���
6� +O ��� 	���
6� +O 

�6�  S�34  S�39  S�35  S�32 S�3 1  S�32 

�63  S�35  S�38  S�34  S�33  S�32  S�33 

�!
  S�36  S�35  S�38  S�34  S�33 S�3 1 

����c  S�33 S�3 6  S�39  S�35  S�34  S�34 

�b*J  S�38  S�34  S�36  S�36  S�35  S�35 

��  S�39  S�37  S�33 S�3 1  S�36  S�36 

��Q�  S�310  S�310  S�310  S�38  S�37  S�38 

����  S�32  S�32  S�32  S�39  S�38  S�37 

��. S�3 1  S�33 S�3 1  S�310  S�39  S�39 

��3  S�37 S�3 1  S�37  S�37  S�310  S�310 

 :567�) f��6� u���. ��#)��O "� [�
� �� 6 o#ah; \�5
�h 7) �(15) 6 (16(  
  

  `�� 	/� �U�3 0� + �, ��� �-�.� &
� "O &N63  �4'�  +4��' 

	�A!; ".���� "� DE &L�3�J 	  I*O .u���. 	�. 0� 63 �I   	4��#' 

"s��� �I ���� B���?� &�#' `�� D��. 	  I�3  ��4
  S4�3 �6� 

+O ����!.�L 0� K��:  	?�9 � �� [�
� M6� 0��?�  B4:�  �4�  "4� 

�-�.� 6 �-�.��#P �3�V  81/3 D��. "O &
� IY�3   B��4O �I*�3

  &4�#' B���?� 0� qJ "V �A ��!.�L F��;�#a? 	?�9  K��:  ��


F#*l�� .&
� `��     K��4:  �3 �4�3 S4�3 ��4
   +4O 	?�49  

����!.�L 0� 74/27 IY�3 "� 08/27 IY�3 "�?�� B��O   �(4N 6 &
�

D��.         	?�49  K��4:  �4� `�4� &4�#' WX4Y� �I4*��O �1� �I*�3

	  �!�O �3 ����!.�L .I�� �� [�
�  �I4   ��4�*O 6  �I4%  ��4�*O 

	��#' &N63 	?�9  K��:  ��
 S�3 �6� +O ����!.�L 0� 19/4 

IY�3 "� 45/4 IY�3 �I#
� &
� "O B���?� K��:  �3 F�� S�3 

�� D��. 	   0� ��3 S�3 6 I�374/27    "4� I4Y�342/26   I4Y�3

       	4L�� �3 �	4�N63 ��4�*O M6� [�4
� �4� �(4N &
� "�?�� B��O

S�3 S�3) �I*���? �1� ��       �3 6 (�6� S4�3 u*4J �4� �4;�#a? ��4�

S�3 	L��   	4  �I��4�  (I*�;6�1 S�3 u*J) �I*��O �1� ��   .3!4

) �6IA [�
� �� u���.107'�6 ��!9; ( ".�*#�  0� ��;   �!O(4  f���4

	  D��. �� I�3. 

  �6IA )10 ("5;� �I*� \��##Z; ��
 K��:   	?�49   �4���!.�L 

qJ 0�  B���4?�  ̀ �4� ��  D�4�.  	4   I4�3 . �4�  [�4
�  F4��  �6I4A 

"��A 	��A  S4�3  �4� �3 63 M6�  rX �4O  \6�4Q�   �3!4� 6 �3  "4�� 

�6�) ��� ���� 	���
6� 6 +O �� �� \6�Q; I.��3 . �!4_ "�  ��4^  

�3 +O !.�L���� �3 M6� 0��?� B:� �� "�  �-�4.� 6  �4#P  �-�4.� �3 

"5;� �6� "� ��A S�3 ��6�  S4�3  �b*4J  F��U��4A  �I4  &4
� 

F#�� �!_ �3 "5;� ���3  S4�3  ��4Q�  ���4' 3��3 . �4�  [�4
� M6� 

S#/Q; B:� �� "� ���*O 6 �I% ���*O 	��#'  &4N63  ���4�  +4O 

����!.�L fa? "
 S�3 �6� "��A �A �I 6 "#a�  S4�3  �4� �3  "45;� 

	=5' 3!L I*�>� ."5;� �I*� ��
 K��:  	?�9   �4���!.�L  q4J 0� 

B���?� &�#' `��  D�4�.  	4   I4�3  "4O  D��4#   \��4##Z;  K��4:  

	?�9  S�3 ��� �O I E�3 ���#� 0� S�3 ��� I E�3�J   �<4�6 "4� 

�3 M6� S#/Q; ���*O 6 �I% ���*O &N63 �3!� 	  "O &
�  D�!;

-�.� " �.0��; �3 �� DE +�i3  3!4�. !b�4>A � . �4�  [�4
�  "4 �.0��; 

�-�.�  ��4
 1392�  ��4
  "4*���  ̀ �4� �3  I54
  K��4:   	?�49  

�����!.�L ��� �3 S�3  ��3 �3�V  7/0 IY�3  &4
� �3  	N�4, 

"O ��
 "*��� 0�)  	4V#5_  ���4�  F#4��  �4���!.�L �3  S4�3 �6� 

�3�V  1/2 IY�3  &4
� . F4��  ��4'��  "4�  d4#;�;  ���4�  ��4���!.�L 

	���
6�  �3�4V  8/0  I4Y�3 6 5/2  I4Y�3  	4   I4�� . �4�  [�4
� 

"5;� �I*� \��##Z; K��:  	?�9  	   D�!4;  "4b#�.  &4?�)  "4O  �4� 

B���?� &�#' `�� �<�6 "� �3 M6� S#/Q; ���*O 6  �I4%  ��4�*O 

�&N63 r�;I�% �����!.�L �;�#a? �� B���?� "*��� ����#� &5>.  "4� 

�����!.�L �;I*�;6�1 "A�!  �##Z; F�� D��#  6 I*�>�   "4� &54>. \�

  &4
� ��4�#� �;I*�;6�1 �����!.�L K��:  ��
 \��##Z; �I*���? �1� 

"O D��. �I*�3 �1� �I*��O      &4�#' WX4Y� 0� 	4�. 3�49�'� +O �3

	  `�� �G�, "b#�. .I�� ���
�� �3 u���. (L�  �I4 �3  \�4VN�$  

	,!544Y )2001 :252(� �3!445�� 6 	44��/, �?44�I )1391 :49 (6 

0!.0 �3�� 6 	/ �� )1390 :8( F�� .&
�  \��4##Z; �3 M6�  0��4?� 

B:� ��� �3�9�'�  "4�  �-�4.� 6  �-�4.��#P  {4.��O  �4;  &4
� 6 

B:� ��� �;I*�;6�1 �3 "5;� ��� 	.�#  ���' I.��3.  

  



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ���� ��� 	
 ���� ����� ��
1397                          183  

  

  

 

  
 �����%3. ��3 6 �6� S�3 K��:  +O 6 +5' ����!.�L IV� 0� 

WXY� `�� &�#'  

567� :\�5
�h  o#ah;  

  

    ) ��3!�.3( D��. 	  I�3 "O D��#  \��##Z; K��:  �3 

 �I*��O �-�.� �#P 6 �-�.� M6� ��3 S�3 6 �6� S�3

D��#  F#*l�� .&
� �3!� �3 ����!.�L K��:  \��##Z; 63 

M6� ��3 S�3 6 �6� S�3  	��#' ���*O �I% 6 ���*O

   S4c!O ��#4>� &4N63 f
!;  &4
� .   I��4 �6� S4�3 �3

"� K��:  B��O I�� ��3 S�3 6 B���?�  ��#>� D��# 

.�#�>� 	�O ���� F#�#J �����3!�. I*.���  �4���  D�4�. 

D3�3 \��##Z; K��:  	?�9   r�?�4Y  S4�3 �6� 6  S4�3 

��3 "s��� �I &
�.  

  

7���1" 
 NO� . ,�Q 

�3 F�� B�6<J �#1C; ���!���*
 	��#' ����   D3�3 D�4�.

B���?� �1� &�#' ��� + �, ��� �-�.� �� K��:  	?�9  

�����!.�L ���� �3 +O 6 	���
6� D����  3�!4   	4
��� 

���' "�?�) 63 0� 6 &
� �I  	��#' �3�3 -  ) �I.��4
 M6�

B:� 0��?�  �-�4.� "� �3�9�'� ��� 6  6 �-�4.��#P  M6�

���*O  ���*O �I% 6	��#'   �3 .&4
� �I �3�Q�
� (&N63

��
�� F��  0��6IA 8N�L �3�3 -�I.��
 "� &�#' ���  "4��J 

��
1384 N6IA "O	 B:� �3 6 B:� �� T�? �-!N!*/; 

B:� + � 38 &#N�V? 	  I�� .&
� �I �3�Q�
� 

�� WXY� &�#' F��*� �� [�
� ���A� 0�? �63 D!.�' 

�I*�?I� ".���� ��� �3 M6�  �-�4.� 6  �4#P  �-�4.�  ��41� 

6 �I*���? �3 M6� ���*O 6 �I% ���*O 	�N63 ��1� 	^*L 

�� K��:  ����!.�L 	?�9  I��!L �3�& F#*l�� WXY� 

&�#'  0�4)  	4V#5_ �3 M6�  �-�4.� 6  �4#P  �-�4.�  ��41� 

�I*��O ��  	?�49  K��:   6 �4���!.�L �3 M6�  ��4�*O 6 

�I% ���*O 	�N63 ��1� �� 	^*L K��:   ����!.�L 	?�9 

I��!L &�3 6 �3 &���. �##Z; &�#' `�� �3 M6� �-�.� 

6 �#P �-�.� �1� �I*��O K��:  ��    �4���!.�L 	?�49 6 �3 

M6� ���*O 6 �I% ���*O 	�N63 63 �1� �I*���? 6 �I*��O 

�� K��:  	?�9  ����!.�L I��!L &�3.  

 

 

 

 

 

 

 

3.6

3.7

3.8

3.9

4

4.1

4.2

4.3

��� �� 	�� 
�� �� 	��

�?'%�'@A � �?'%� ]�� �����%�6 >C

4

4.1

4.2

4.3

4.4

4.5

��� �� 	�� 
�� �� 	��

 '�	C D�� �  '�	C ]�� �����%�6 >C

26.6

26.8

27

27.2

27.4

27.6

27.8

��� ��� 	�� 
�� ��� 	��

�?'%�'@A � �?'%� ]�� �����%�6 >C

25.5

26

26.5

27

27.5

28

��� ��� 	�� 
�� ��� 	��

 '�	C D�� �  '�	C ]�� �����%�6 >C



184                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

  ��211 .+ �, �1� ����!.�L K��:  �� �-�.� ��� 

+ �, M6� /�-�.� ��� ��  M6� �-�.� 6 �#P �-�.�  M6� ���*O 6 �I% ���*O 	�N63  

F��*�  �1� �I*���?  
�1� �I*���? )Progreesive(  

�1� 	^*L )Neutral( (\��##Z; ]I.� F�?�) �H. �3 D6I�)  

0�)  �1� �I*��O  
�1� �I*��O )Regressive(  

�1� 	^*L )Neutral( (\��##Z; ]I.� F�?�) �H. �3 D6I�)  

`��  �1� �I*��O  �1� �I*��O )Regressive(  

567� :\�5
�h  o#ah; 

u���. +Y�, 0� F�� B�6<J D��. 	  I�3 "O ��  T�4?  �3

���!; 6 ��!.�L 3�V�� F�?�U. �H. �!���*
 ���%� 0� qJ B���?� 

&�#' F��*� �3 M6� �-�.� 6  �4#P  �-�4.�  ��41�  �I4*���?   �4�

K��:  6 ����!.�L 	?�9  �3 M6� ���*O 6 �I% ���*O 	�N63 

�1� �I*���? �� K��:  ����!.�L 	?�9  I��!L  M6� �3 6 &�3

3��?� �-�.� �#P 6 �-�.� �J  "4O I E�3  �3�Q�4
�  ��4�#� 6  ��4
 

����#� 0� g�9   F��4*� �� ���3  �I*�4>�  "4�  D��4#   ���4�#� 

&5>. "� S�3 ��� �;�#a? ��~�  I*��!L F#*l�� �I qJ 0� 

���%� �!���*
 B���?�   	4V#5_ 0�4) &�#' �3 M6�    "4� 0��4?�

6 �-�.� �#P r�;I�% �-�.� �����!.�L �;�#a? ��  B���4?�  "4*��� 

����#� &5>.  "4�  ��4���!.�L  �;I4*�;6�1  "4A�!   I*�4>�  "4O 

D��. �I*�3 �1� �I*��O     	4V#5_ 0�4) &4�#' B���4?� 6 &
� �3 

M6� ���*O 6 �I% ���*O 	�N63   �41� �4#.  �I4*��O  �4�  K��4:  

����!.�L I��!L .&�3   B���4?� �!���*
 ���%� 0� qJ �LE �3

�3 `�� &�#' M6� �-�.� 6 �#P �-�.� I�� �1�  �I4*��O 6 �3 

M6� ��44�*O 6 �I44% ��44�*O 	44�N63  �I44*��O �441� I��44  �3

S�3 m=�:  ��� ��  K��4:   	?�49   �4���!.�L  I4��!L   �3!4�

+ �, 	 ��; ���� F#*l��   \�54
�h  M6� 63 �3 �-�.� ���

"��A I�� S�3 	��A 	  ����!.�L ���    �[�4
� F4�� �� .�#��

D��� 	  �I���  "O �!_    d#4
E �4� I E�3 �O �����!.�L �3!

�#�S�3 �3 ����!.�L "� &5>. ���   "4A�!  "V �A I E�3�J ���

	  D��. M6� 63 ">��a  �(N .3!� I*��!L  �� 	V?3 WXY� �I�3

+ �, &�#' 	b��I;       �4� 	.�4>/� �#1C4; +4�% �3 �-�4.� ���

�6�) 	?�9  K��:    &4�() I��!L D���� "V �A �I E�3 ���

	  ��H�.� u���. o��$  ��*; 6 #' B���?� "O 36�&�    +4O �3 �4�

&�#' ���5/� WXY� &#VG6 �3 3�9�'�      WX4Y� "4� &54>. �4�

    M6�) 	b��I4; WX4Y� M6� �3 I4*c�� .I�� ���#� 	b��I;

S�3 \��##Z; (&N63 	��#' ���*O    �&4
� �3!4� 	s�A ��#>� ��

        0� &4�#' WX4Y� �I.!4 "4�?�) �I4�3�. \��4##Z; F4�� �)� � �

�1� &#VG6  4G6 "� �I*��O �1� 6 �I*���?    ���4� 	4^*L �41� &#V

	  +�I5; 	V#5_ 0�) 6 F��*�    d#4
E D��4#  "4O 3!   6 ���(4J

 dN�' �3 �� 3�9�'� +O �3 ����!.�L 	?�9  K��:  ��
 B���?�

&�#' WXY� 	b��I; M6�       0� q4J 6 +45' ��4H�.� o��4$  �4�

 I��!L D��. �##Z; D6I� ��I 3�� + �, 63 &�#' + �O WXY�

	  D��. �(N 6 3�3  63 I4�3      &4�#' WX4Y� ���4� �I4*�E �3 &4N

     ��4b� 	b��I4; WX4Y� M6� 0� I4��� �!O(  + �, 63 +'�I,

  &4�#' ���45/� 6 	V?3 WXY�   ��4�� �4�     ri!4Y� .I4���. ���3�4�

�I  	�. 	b*
3�9�'� ���      	4V?3 �4� 	b��I4; \��4##Z; I*.�!;

 ���()�1� 	
��� &�A 	.!#
�)� ���3�6E�� dN�' �3 �� &�#'

����!.�L K��:  ��  �I4  �(N �I*���. 	
���   �3�3 	4��#' ��4�-

7'�6 ��!9; �I.��
 ".�*#� &�#' WXY� 0� ��;    "4>��a  &4�A ��

&
�#
 ".���� ��� 	  "s��� &N63 �� I���..    

 
  

K���*  

�I*/
��� Q$9 �	 9.#�� =% ��I'��	 I�h �� �,#I  6 #�0� �	�

�,#�G�I )1395 .("\��1� IV;�+ '#&� + �, ��� -�.�� �� 

3�9�'� ��D��" .B�6<J 	��6<J 	�=% " �*=9?  6 I� ���
�3�9�'� "V
!; ��63 �7 ���� �25 �60 -47.  

	 � � ��I5#    F#4�?� ��!J�I4#, �	=% 6  �X/4!L   �	��46�>L

	
!  )1389(. "��1E 3�6E�� 	 �!; WXY�  &4�#'  4 �,+  ��4� 

�-�.� �3 63 &N�, ���? "*��� 6 ���? �G�a; �� 63 "*��) ���5/� 

6 	.�/=J �3 D����".  " �*=49?  \�4VN�$   3�49�'�  �-�4.��  ��4
 

 ���� ���Q�27� 99 -69. 

 ��3!45�� 366�3 6 	44��/,  I�4Y �I44��? )1391(. "	44
��� \��441� 

	��?� +�IV;  &4�#'  +4 �,  ��4�  �-�4.�  B4:�  	U.�4L  "4� 

S#/Q;  S4�3  ��4� � "4*�� ��".  " �*=49?  \�4VN�$   3�49�'� 
��-�.� ��
  ���� ���.33� 51 -31. 

�" �J ���60 6 �#,� ����3 )1382(. "	
��� 7�0!; I E�3 �3 D����  �4� 

�3�Q�
� 0� q��;�  ���I��>, 	%���A�" . " �*=49?  " �*4��6<J 
	.�)�0��� ���� 27� 167 -139.  



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ��
��Q� �#��J ����� 6 &>#� ����� 1396                     185 

  

" �.0��; �-�.� )\��06 6�#.(� ��
 1392. 

��44��3��� ��Z44Y� D�44��� �	44a#a, 6 "#44G�� ��I44��0 )1390(. 

"	
��� \��1� B���?�  &4�#'  +4 �,  ��4�  �-�4.� 6  &4L�3�J 

".���� �Ia. �3 D���� :3�/�6� CGE". " �*=9?  B�6<4J  �4� 6 
&
�#
 ��� �3�9�'�� ���� 57� 30 -5. 

��3����� ��ZY� ���E��  6 F>h  I�!. �	G�#? )1389(. 

"�0�
3�0E &�#'  �,+ ��� �-�.� 6 ��1E DE �� ��?� ��!.�L 6 

"A3!� &N63 0� M6� �3�3 - �I.��
" ." �*=9? B�6<J ��� 
�3�9�'� �D���� ��
 ���3���c ���� 42� 24 -1.  

0�*��� W6� "N�� 3����D� �����#�  6.�)�A	 �m$N �� )1396 .(

"
���	 "$��� &#�=%  #D� g�9  + �, ��� -�.��� I� 

3�9�'�� 6 3�  >O�#I  F��O �3 B:� ��� 3�9�'� ��D��" .

B�6<J 	��6<J 	�=% " �*=9? �3�9�'� "V
!; 6 I� ��� �

 ��637 ���� �28 �70 -51.  

�D�#
�5% \�% "N� 6 ���0 �	U#�I
� )1390(. "|�5;�� �0�
I*�?I� 

".���� ��� �-�.� �� ��?� 	%���A� 0� �#>  I� �'��3�9". 

" �*=9? 	�=% 	��6<J ��?� �	%���A� ��
 ���30�63 ���� 

44 �174 -143. 

�3�0I��? �	=% 	=% �	�!.�� ��ZY� I#�, ��3� E 6 3��? �	* !  

)1393(. "+#=h; 	�
�#
 ��1E 6 \�V5; 	��#' &�36Ih  

"G�% �3�6E�? ��� 	�Q. �� �3�Q�
� 0� �!UN� WXY� �I 

q��;�  ���I��>, 	%���A� "G�% �!h ". " �*=9? q=b  

6 �3�5��� ��
 &>#� 6 ��/� ���� 79 �184 -153. 

) �� W6� ��6I� 1394 .("	
��� �#1C; d#O�; &
�#
 WXY� 

&�#' + �, ��� �-�.� 6 ����� 	N�  �3 3�9�'� D���� �� �3�Q�
� 

0� 3�/�6� �I  �3�V; 	 !�% +��' "5
�h " ���O3 "N�
� .

�I/�.�3 3�9�'� .�3��U� " X% .	s�5_�5_  

�3�� �0!.0 06��� 6 F#�?� �	/ �� )1390(. "	���0�� �#1C;  B���4?� 

&44�#' +44 �, ��44� �-�44.� �44� "44*��� +44�, 6 +44a. 6 ��44?� 

�����!.�L ��� �3 D����"	
I*�  .  D��4�%   �<4�6 �m��4 

+�, 6 +a. ����  ��632 -27� ���� 3� 16 -3. 

 

Dartanto, T. (2013). “Reducing Fuel Subsidies 

and the Implication on Fiscal Balance and 

Poverty in Indonesia: As Imulation 

Analysis”. Energy Policy, 58, 117–134. 

Jiang, Z., Xiaoling, O. & Huang, G. (2015). 

“The Distributional Impacts of Removing 

Energy Subsidies in China”. China 

Economic Review, 33, 111–122. 

Lin, B. & Jiang, Z. (2011). “Estimates of Energy 

Subsidies in China and Impact of Energy 

Subsidy Reform”. Energy Economics, 33, 

273–283 . 

Ouyang, X. & Lin, B. (2014). “Impacts of 

Increasing Renewable Energy Subsidies and 

Phasing Out Fossil Fuel Subsidies in China”. 

Renewable and Sustainable Energy Reviews, 

37, 933–942. 

Saboohi, Y. (2001). “An Evaluation of the 

Impact of Reducing Energy Subsidies on 

Living Expenses of Households”. Energy 

Policy, 29, 245-252. 

Siddig, K., Aguiar, A., Grethe, H., Minor, P. & 

Walmsley, T. (2014). “Impacts of Removing 

Fuel Import Subsidies in Nigeria on 

Poverty”. Energy Policy, 69, 165–178. 

Wier, M., Birr-Pedersen, K., Jacobsen, H. K. & 

Klok, J. (2005). “Are CO2 Taxes 

Regressive? Evidence from the Danish 

Experience”. Ecological Economics, 52(2), 

239–251. 

:&� �D  

 ��2 12. &#VG6 K��:  	?�9  ����!.�L +5' 6 qJ 0� WXY� &�#' I#Q
 &Q.  

IY�3 "� ��'��  

�-�.��#P 6 �-�.� S#/Q; [�
� �� 	?�9  K��:  ��
  &N63 	��#' ���*O �I% 6 ���*O [�
� �� 	?�9  K��:  ��
  

�#' B���?� 0� +5'&Q. & I#Q
  &Q. &�#' B���?� 0� qJ I#Q
  &Q. &�#' B���?� 0� +5' I#Q
  &Q. &�#' &�#' B���?� 0� qJ I#Q
  

���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  

�6� S�3  15/4 36/4 19/4 85/4 22/0 42/0 15/4 36/4 19/4 15/4 36/4 19/4 

�63 S�3  67/4 81/4 70/4 41/6 10/4 03/4 67/4 81/4 70/4 67/4 81/4 70/4 

�!
 S�3  41/5 47/5 42/5 83/5 66/4 50/4 41/5 47/5 42/5 41/5 47/5 42/5 

����c S�3  08/6 46/6 16/6 70/6 14/6 98/5 08/6 46/6 16/6 08/6 46/6 16/6 

�b*J S�3  15/7 72/7 27/7 91/7 06/7 14/7 15/7 72/7 27/7 15/7 72/7 27/7 

�� S�3  32/8 64/8 39/8 61/9 60/7 36/7 32/8 64/8 39/8 32/8 64/8 39/8 

��Q� S�3  45/9 73/9 512/9 77/8 51/9 92/7 45/9 73/9 512/9 45/9 73/9 51/9 

���� S�3  41/11 71/11 48/11 93/10 99/11 54/11 41/11 71/11 48/11 41/11 71/11 48/11 



186                      �&$'(� �$�)� *���+��  �: ��1E Bb*
 	V�0!; 	�. 0� B���?� #'&� + �, ��� �-�.� �3 D����...  

 

��. S�3  14/15 90/14 09/15 00/14 86/15 53/15 14/15 90/14 09/15 14/15 90/14 09/15 

��3 S�3  17/28 15/26 74/27 95/24 80/32 53/35 17/28 15/26 74/27 17/28 15/26 74/27 

7�A  100 100 100 100 100 100 100 100 100 100 100 100 

 :567�o#ah; \�5
�h   

 ��2 13. "5;� �I*� \��##Z; ��
 K��:  	?�9  ����!.�L Jq 0� WXY� &�#' &Q. I#Q
 

"5;�  
�-�.��#P 6 �-�.� S#/Q; [�
� ��  &N63 	��#' ���*O �I% 6 ���*O S#/Q; [�
� ��  

���  	���
6�  +O  ���  	���
6�  +O  

�6�   S�32  S�310  S�310  S�32 S�3 1  S�32 

�63   S�31  S�39  S�39  S�31  S�32 S�3 1 

�!
   S�36  S�38  S�38  S�36  S�37  S�36 

����c   S�35  S�37  S�35  S�35  S�34  S�34 

�b*J   S�34  S�34  S�34  S�34  S�33  S�35 

��   S�33  S�35  S�36  S�33  S�35  S�33 

��Q�   S�38  S�36  S�32  S�38  S�36  S�38 

����   S�37  S�33  S�37  S�37  S�38  S�37 

��.   S�39  S�32  S�33  S�39  S�39  S�39 

��3   S�310 S�3 1 S�3 1  S�310  S�310  S�310 

567� :\�5
�h  o#ah;  

  ��214 .&#VG6 K��:  	?�9  ����!.�L +5' 6 qJ 0� WXY� &�#' +#�60�)  

IY�3 "� ��'��  

�-�.��#P 6 �-�.� S#/Q; [�
� �� 	?�9  K��:  ��
  &N63 	��#' ���*O �I% 6 ���*O [�
� �� 	?�9  K��:  ��
  

� +5'+#�60�) &�#' B���?� 0  +#�60�) &�#' B���?� 0� qJ  +#�60�) &�#' B���?� 0� +5'  +#�60�) &�#' &�#' B���?� 0� qJ  

���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  

�6� S�3  15/4 36/4 19/4 16/3  54/3 30/3 15/4 36/4 19/4 14/4 36/4 19/4 

�63 S�3  67/4 81/4 70/4 06/4 35/4 17/4 67/4 81/4 70/4 66/4 81/4 70/4 

�!
 S�3  41/5 47/5 42/5 67/4 98/4 81/4 41/5 47/5 42/5 40/5 47/5 42/5 

����c S�3  08/6 46/6 16/6 44/5 12/6 68/5 08/6 46/6 16/6 07/6 46/6 16/6 

�b*J S�3  15/7 72/7 27/7 50/6 24/7 73/6 15/7 72/7 27/7 14/7 72/7 27/7 

�� S�3  32/8 64/8 39/8 82/7 25/8 95/7 32/8 64/8 39/8 46/8 64/8 46/8 

��Q� S�3  45/9 73/9 512/9 76/7 36/9 40/8 45/9 73/9 512/9 43/9 73/9 50/9 

���� S�3  41/11 71/11 48/11 86/11 08/12 90/11 41/11 71/11 48/11 40/11 71/11 47/11 

��. S�3  14/15 90/14 09/15 70/16 57/16 73/16 14/15 90/14 09/15 12/15 90/14 08/15 

��3 S�3  17/28 15/26 74/27 98/31 46/27 28/30 17/28 15/26 74/27 13/28 15/26 72/27 

7�A  100 100 100 100 100 100 100 100 100 100 100 100 

 :567�o#ah; \�5
�h   

  ��215 ."5;� �I*� \��##Z; ��
 K��:  	?�9  �L����!. qJ 0� WXY� &�#' +#�60�) 

"5;�  
�-�.��#P 6 �-�.� S#/Q; [�
� ��  &N63 	��#' ���*O �I% 6 ���*O S#/Q; [�
� ��  

���  	���
6�  +O  ���  	���
6�  +O  

�6�   S�310  S�39  S�39  S�36  S�38  S�36 

�63   S�39  S�310  S�310  S�39  S�310  S�38 

�!
   S�38  S�38  S�38 �3 S8  S�39  S�39 

����c   S�36  S�37  S�36  S�310  S�36  S�310 

�b*J   S�35  S�36  S�35  S�32  S�37  S�35 

��   S�34  S�34  S�34  S�37  S�35  S�37 

��Q�   S�32  S�35  S�33  S�35  S�34  S�32 

����   S�33  S�33  S�32  S�34  S�32  S�34 

��.   S�37  S�32  S�37  S�33  S�33  S�33 

��3  S�3 1  S�31 S�3 1 S�3 1 S�3 1 S�3 1 

567� :\�5
�h  o#ah; 



	�=% " �*=9?  	��6<JB�6<J �3�9�'� "V
!; 6 I� ����  ��
��Q� �#��J ����� 6 &>#� ����� 1396                     187 

  

  ��216 .&#VG6 K��:  	?�9  ����!.�L +5' 6 qJ 0� WXY� &�#' &Q. ��!O  

IY�3 "� ��'��  

�-�.��#P 6 �-�.� S#/Q; [�
� �� 	?�9  K��:  ��
  &N63 	��#' ���*O �I% 6 ���*O [�
� �� 	?�9  K��:  ��
  

&Q. &�#' B���?� 0� +5' ��!O  &Q. &�#' B���?� 0� qJ ��!O  &Q. &�#' B���?� 0� +5' ��!O  &Q. &�#' &�#' B���?� 0� qJ ��!O  

���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  ���  	���
6�  +O  

�6� S�3  15/4 36/4 19/4 49/2  29/4 22/3 15/4 36/4 19/4 15/4 36/4 19/4 

�3�63 S  67/4 81/4 70/4 29/3 61/3 37/3 67/4  81/4 70/4 67/4 81/4 70/4 

�!
 S�3  41/5 47/5 42/5 00/4 17/5 49/4 41/5 47/5 42/5 41/5 47/5 42/5 

����c S�3  08/6 46/6 16/6 78/4 50/5 99/4 08/6 46/6 16/6 08/6 46/6 16/6 

�b*J S�3  15/7 72/7 27/7 89/5 77/6 12/6 15/7 72/7 27/7 15/7 72/7 27/7 

�� S�3  32/8 64/8 39/8 64/6 54/7 91/6 32/8 64/8 39/8 32/8 64/8 39/8 

��Q� S�3  45/9 73/9 512/9 98/19 56/7 32/14 45/9 73/9 512/9 45/9 73/9 51/9 

���� S�3  41/11 71/11 48/11 91/10 57/10 50/10 41/11 71/11 48/11 41/11 71/11 48/11 

��. S�3  14/15 90/14 09/15 12/15 19/15 00/15 14/15 90/14 09/15 14/15 90/14 09/15 

��3 S�3  17/28 15/26 74/27 85/26 77/33 03/31 17/28 15/26 74/27 17/28 15/26 74/27 

7�A  100 100 100 100 100 100 100 100 100 100 100 100 

 :567�o#ah; \�5
�h   

  ��217 ."5;� �I*� \��##Z; ��
 K��:  	?�9  ����!.�L qJ 0� WXY� &�#' &Q. ��!O 

"5;�  
�-�.��#P 6 �-�.� S#/Q; [�
� ��  &N63 	��#' ���*O �I% 6 ���*O S#/Q; [�
� ��  

���  	���
6�  +O  ���  	���
6�  +O  

�6�   S�37  S�310  S�37  S�37  S�310  S�37 

�63   S�39  S�39  S�310  S�310  S�31  S�310 

�!
   S�38  S�31  S�39  S�36  S�33  S�31 

����c   S�310  S�33  S�38  S�39  S�35  S�33 

�b*J   S�35  S�38  S�35  S�38  S�36  S�35 

��   S�36  S�35  S�33  S�35  S�34  S�36 

��Q�   S�34  S�36  S�36  S�34  S�38  S�34 

����   S�33  S�34  S�34  S�33  S�32  S�38 

��.   S�32 �3 S7  S�31  S�32  S�39  S�32 

��3  S�3 1  S�3 2 S�3 2  S�3 1 S�3 7 S�3 9 

567� :\�5
�h  o#ah;


