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 ������ ��� ���� ! "#$� %&' �� (�)�* �+,�- ./- #0�123' .�+5��6� � 78$�- 9� 9�:� 7

���!�;! 	/-1 � ��� %&' 7�38<; .� ���=- 7>�?@�- (�� #-�+A 7��
:B� CD� E'�3- '1 -��F7 

���!  #0� � #$� %&'"23' G�+,� � 7�6�9�:H�8*� I=* �� G G�;J1 K�*�;! 1393- 1385  �'

�;���8,: ��� 9� N��68*�! $?�F @�9�� (8	��'�1 -1 .��+5O8-F�;! 9�� ��+-�'�1 GP G(��* �-Q��F �$

�6�9�: 23' ��O� G7FF N��R�� (��* S��;���+T! ��+*! � ��>21 ��*+'+�� H�:��� �1 �5! 8*���1 �*� .

�8�� H�,� U-1 �;�" ("P %,F8$1 "N��+23' S�-�7 14/0 � "P %,F8$1 "��+N S�-�6�9�: 13/0 

>�� �� G�*�1" ("�-Q�� %,! �' N�-Q �*�'! 23'� � 7�6�9�:  �� ; ��!+V>� CD�1 �' '�' 3/0 

�2	� .�*�� (��* %�;���+T N��R��! 23'�31 23' (��* ./- '� � 7�6�9�: G�*� (85�� �RW- B�  ��

��+D1"�2	� (��;���+T N��R�� (��* %! ��>21 23' ./- (��* '� � 7�6�G9�: 63- B�1 ; .����3X$F 7

�8���� U1"  �*� HQ 9�"��*+'+�� H�:��� (1 �5! B��F�2<' 1� �*� (85��� �T+* ./- (��* '. 

N�'��! ��F�$/� 7F#$� �� N�5 Y�&�� S�$�-+$A #0�1 �'�* (-��� �� �F�*���
:!�;! -+$A %&'1 

.�+5 Z[D�  

  

�0�5).� �:�  23'��6� G7�;���8,: G #0� � #$� G9�:! $?�F @�(8	�.  

7�89��
� JEL :C10 GQ47 GR40 GR48.    

                                                             

 *       G18,�' �F�5 N�V,��� 1*�F* �+CA � ��/8P� N�],��� ��/8P� N�: ��F,���f_dejpasand@sbu.ac.ir   

** (K+_<- N�3<�+�) G18,�' �F�5 N�V,��� 1*�F* �+CA � ��/8P� N�],��� ��/8P� !8"� !+a,���  

al.khazaei@mail.sbu.ac.ir   
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17���� .  

>+�F G��/8P� �5� � �(C_<- CD�1  �*� b>�c"(-��' (��2! 8*� ��dF'�1 ��� HQ (' ��� 

<'F$;� 2e�� ��F ��*�8*� �� @�- %>�  .F'�1 (?*+� .��;� ('�! N�����;! ���5� ��a 

>+� �F(' .�*� � �+J"C1 CD� E'�3-1 >+�F- �� ��/8P� ; �� �1� N���� H�+�F�! "�� G

�-*���� � (! �+f- .�<��� � gf'�(>�0- 7 G��� N����! �' .�*�! >+� h6�F5� � � �

'F�' 8,���� �! � ��+-F� �� HQ 9�F-�� 2F 7"CD� E'�3- .�1 ���! - �� ��/8P� ��1 H�+�

 N�: �� ('"C1 ���!;�! >��F+��B � (�(8*� (�3'! "��� i�! >��F08<- �+J (' (F 9� @

��  H2&-� ��� d� H�RJF?1 - �*�'1Q� �"; HQ �� (Fj�R� (�+:�C1 �d 2d ('9�*�! 

RJ 9�F6/� � �?F>�� (FRJ 9�: �3��- G�5�' (8	V� S�+D (F?1��� #'�0- �� �-� .! +��B� (

���!  �*�"�R� 9� (� #�� ��� ER3-! >��F>� �3��- G�*� N�-Q �*�' (]8�<F(8 

�� ���')��1 G2011(. Cf�FfD � �*�� #F I� N9+�Fa3*9�1 ���! �'! .�;��
:! 

�� �*��! O8-FCD� 1 "��/8P� (?*+� � �5� H�$; (! <' �*�F� � @�- ��F��1 ' (

- k�1(-��' �� .�*���2! ��� N9+�! *�*� �+f- ��1  � (lA :���� �+d��l�0� .  

� 9��- �� 7P� (?>�=F � n �T�35"	�1 � 9�F�;9�! 	/-1  E'�+� ��l�0�! ���! 

./-"$;� 2e�� H�:�33F� .�*� �� �� #-�+A 7"� #-�+A ��3�V! RP 9�F N�V� #

o��8*��� ��� E'�3- ('! * � .��;� �F�*��;! "- (?*+� H[1>+� I=* �3��+�F S��

(-��' ���2! >+�F�3C' ��$� B�8- �� S�-�� �� .�3� (>�0- 79���'�1 �l�0�! #-��;�! ���! 

#$� %&'�5 (' #0�]C1 ��- K�R�� No1 N9�-� .�+5#$� %&'�� %0� #0�F��1 � �

>�?	F��;! ��/8P�! "� �;�+,�- �61" � �3F"6F � �"$F (?*+� �' HQ S�-�T (e��� �

�V8	�1 "J�R��� �+,1 08<-F EP�� �� .���� @"�+,�;!  (?*+��(8	��* 9� GF<@8�;! 

�2�a- #0� � #$�  �"��-Q��! � S�-�T .�38<; ����+T'�7  %&' �3  (' %&'"C1 

<0�F- @1 �+5"?P+- (' (d+� �' (F	�Od �F�1� � �' HQ� V"' .�*� S��68- �;�+,�! 

                                                             

1. Bhattacharyya  
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 GK�W-"�;�+,! ,T �� �+/f-1]  .[T'"�;�+,! C��*1 �� S�-�T 9���1�  %&'

#$��N�' #0��! $�1� .��'�(' S�-�T 7 �+J"C1 N�:  ('�;! N��d�!�� G��1��+; G1� G

��C1 <0� (>+> p+=T �F- @1K�* K+J �� .��+5�;!  ��+- G(?>�=-��� ./-! %&' 

 ���� #0� � #$�¼ ��� ./-! " #"@�- .�*� N��� q�/8T� �+T (' �� �+,�� 7

 ; �� #0� � #$� %&'"N��d %&'  �+,�! � � �*�� ; �� %&' 7"�)�' �+,� 7

 9� �� @�*�a'�d r�f>1�  � 	�<-"��� ./- � )�! - q�/8T� �+T ('1� �� .�;�� 7

?* (>�0-1  �*� HQ '" (!+V>� �l�0�! ���! ' �*� (' #0� � #$� %&'F��� .�HQ 9 �d

"' (F 9� %90 ��� ./- �D��! ��23' (' %&' 7��6� � 7 �' G���� nC?� 9�:9���'�1 

!+V>� �l�0�! 23'��6� � 7* G9�:F�*��;! � ' B+-�CD� #-�+A � %&' 71 B�� ��
:F 2

9���'�1 .�5 �3;�+T  

  

2 .(���� �G( 7�  

s=	 ��5 �1�)1393( �' 9� N��68*�  ���OLS N��� ��;! K�*�;! 1392-1357 

�l�0� E'�� ���Q' ('! ���! N��d #0� � #$� %&'�! ��- H�19����8� .�� H�,� U

-1 �;�"O8- (F �+d+-! �*��C0� #FB�� (F����3?- � �RW- ! �l�0� '! ���! � .���

"P %,F8$1 #-���;! ���! 23'�RJ 9�: � 7F?1 63-1 3X$; .�*� ����3?- �FG7 " %,

PF8$1 �6�����3?- B� 9�:! �l�0� '! ���! ��J �� %&' 71 *� (85��� (?>�=- N���.�   

$*�P1 )1393*�' (' (1 B��F���3	 ! ��� ./- S�5 ' S�J�R��� � S�A[J�! 

 #0� � #$� %&'"�;�+,! $; H�-9�*]��! ��/8P� (?*+� �!1 � "�;�+,! +tA �u��2 

��>�* ��! 2000-2001  ��� 9� N��68*� �'1RF"� +��- �1 .�9����(8	�- H�,� �;1 �;�

 ��"�;�+,! $; H�-9�*]��! ��/8P� (?*+� �!G ���3	!  S�5 S�J�R��� � S�A[J�

                                                             

1. Organization for Economic Cooperation and Development(OECD) 

2. Organization of Petroleum Exporting Countries(OPEC) 
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N���Q	 ./-�;! 86�1 �2	� �� #0� � #$� %&'�- %1>���� �;�]F �� ("�;�+,! 

+tA �u�� �2	� �'� %" �'��ICTN���Q	 ./- G �;"- %;�1� .�'�  

H�:�- ��- �! )1393 ( 9� N��68*� �'�;+V>�! �t	-R5 � �>��]R/A (1   �N����;! 

K�*�;! 1387-1357 - ���Q' ('F>+� H�2F� ./- G�  S�����23'� 7-19���� nRJ .

�8��+V>� N�-Q �*�' U! R5]A+3/- (1 C$A]b*�3- ��! ���F%'F31 #T��  (�+$�

+V>� (' �R<�! �t	-O8- �3  �>��F.�*� (85�� N �8� s�*� '�5 (' (d+��' � U�� v

f��$1 23' ./-�>+� 9� N��+$; 7F' �F � N�+' 8,$8� S�����1 $; (' i�+' �;�+TF 7

� ��dF- ���3,1P ��8'� �+5F23' �$�RJ 9�: � 7F?1,��d H�+3A (')F?P�� (71  � ��:

?P�� ./- s�*� ' wx*1 +V>�! R*�3-1 �- ��d��>+� � ./- �F� �F%'F31 

 .��:  

"$y�1)1390� (' (F%'F31 �l�0�! ���! #$� %&'� 9� N��68*� �' #0�!+V>� 

a�9F��- N"�T .+"8<! !�' %&' #$�� #0�(8T��� H���� �� .� 7*�'1  (*+V>� 

�T"8<!a�9 GF��- N"�T .+"8<! *:� �F�' �� H+! �F%'F31 '](8	� �� "�8� (� U

- H�,� (CD��1 �;�!+V>� ��-"�' .+! �F' %F31 +V>� b*�3-�! � �� .�*��7  (>�0-

- (?>�=- �'F ./- H�2���! J #0� � #$� %&'1 K�*�;! 1386-1370 G+V>�  ���Q'

 �*� N�5"�8� nRJ (�� GHQ UF%'F31 -1 K�* �� �+51400./- � ���%&' 7 

('620 -FCF,' H+].�*' ��T �6� (  

2��'�31 * �F+C�71 )20139�� (' (�'�1 "P %,F8$1 �l�0�! 23'�e+* �� 7Fw  �'

N��� 9� N��68*��;! PF�T+* �$G P G���+T N��R�� G�-Q��F �� �T+* �$"�;�+,! 

�<$;�>�- G(F+5 � �T+* ' S�{�;! 86�1  9� N��68*��'N����;! C/	1 K�*�;! 2008-

1970 � �']3�F�;! @;?$d1 �8� .�*� (8T����- H�,� U1 �;�"P %,F8$1 "+N��-

 '�' S�-0,09- �3C' � S�-0,34-  .�*�"�-Q�� %,! �3C' �� S�-" 9� 8$1  ���Q'

                                                             

1. Baranzini and Sylvain 
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 �� � �*� N�5"N��+ S�-����3?- �F- .�<F23' ./- H�2� ���+T N��R�� �5� (' �R<� 7

 �5� 9�"8$!  �*� N�+'  ����+T'"- (15�� ���+�1 � �+R�' 9�]�+>+3! � N��68*� � 9

�;���+T! P'1 .�5�'  

>1 }�+> �1 )2012( 9�� ('�'�1 23' ./-�  �� 7F 9� N��68*� �' 7+� #3� ���� �

 .�*� (8T����� (' H�,9���'�1 ' (='��F23' ./- 7�>+� G7FCT�� ~>�T�� �1P GF �$

?P��1 23'�9 � 7��T�* �;! N��d�!   ��F�' 7! 17   H�8*�FJ 71 K�*�;! 

2009-2003 �T�������8� .�- H�,� U1 �;�"�-Q�� %,! P �F8$1 �� (' '�'F b

1,1  �0,17-  .�*�  

}3	2  )2012(' ( +V>�9�*! *F��� ./- @8<! �5! �;9�: ��,8�� �! (��&C:�! 

� �5]�� 7!  �68C�STELLA �'! ��-9 N���1 2005-2030  � (8T���- H�,�1;� �

"��� ./- (!  K�* ��2030 � ��] (' 7114 -FCFK�cY K��?- 7� H+- }3*1 �*�

>�� ��]F� (� K�* �� ���0- 72005  ����55 -FCFK�cY K��?- 7� H+ ��,8�� .�*� }3*

�;9�:!  2CO   K�* ��2030  ���� ('169 -FCF K��?- 7� H+2CO -1  �*�" K��?- (

,490 ��0- '�'� K�* 2005 �*��8� s�*�' .�)� 9� U� #"�;9�: ��,8�� �5� %;�! 

2CO  O�FF�� ]� E'�3- 9� �"7'-3c13 K�cY #W- E'�3- (' }3*" 8$"7'-3c1  #W-

RJ 9�:F?1 .�*� �8�� U%;�o� - H�,� }3	1-�T %&' �;� K�* �� S�2030  %&' ('

./- b>�c"��� N�33! �R���d� N�5 #! - �� �?3D %&'1:F �" (v*+�  %&'

 wx* � �?3D#$� %&'- K�R�� #0��1�+5 s�*� ' .�	�(8�;! Cf�F*�<� #F G�

O�FF��/8P� (?*+� �>�� ! �- ���� [0A1� ?$d �5�FB�� �F<' F9 �����!  ./- '

���!  ��,8�� �2CO  .�5�� �;�+T  

                                                             

1. Lee and Leung 

2. Feng  

3. RICH-CARBON 
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#'��Q ��' �1)2012 ( 9��� ��]�A�$8d� �1-3	1�' G! +V>�9�*! #$� %&'� #0�

��3* b>�P �� H�8<CV����;+! "C1 ,&' �1  N��68*�"N�� .�*��' H�,F- H�1" �33" (

�<- v0	�>�- #1 � ��:o1�;! 3	1 ?�FF7"./- N�33 ���! R* � N�+R�� :��91  �

~T�5�;! 3;	V1-A�$8d�1 �F$�- %0� 21 ��- �61"�33��3* .��;+! ��/8P�!-3	1 

8d� v'��� 9� B�8-A�$1f- GF9 v� ��- S)�� � �<�*� .�- H�,� �; (8	�1O� �;�FF S�

��Rd�!2 R*� :��91  K�* ��2050  gA�'" %;�70% S	�<-�;!  ���+T �' ��� N��

-1�+5 "B�� (F@,  :F!  ��"���� �T+* ./- %;�.  

 >F }��� � 73 )2012 (*�' ('1 �� ./-�! O� 'FF� (0=3- S�! - (d+�1"�3 .

�! *�' ('1 B��F,��5 S�F31 ��� ./- '!  ��,8�� � 2CO C- I=* ��1 (0=3- ��! 

��>�* K+J ��! 1995-2010  9� N��68*� �'!+V>�  STIRPAT Cf� �F# ��8*�1 � #3�� �8

 ��"  �+,F- 71�8� .�9����- H�,� U1�;� �2	��,��5 %F31 R* �8<: �� :��91 

,��5F31 ��� ./- }3;Q! �2	� ���- %1� �-� G�;������8*� �� �5� 7!  H+:�3:+:

.�*� S��68-   

}���4 )2010f� (' (CF2a� #� (��� ./-! #$� %&' ���  #0�F(8T��� 7 .

�� H�, K�R�� ('9���'�1 -��� ./! #$� %&'�N���� � #0��;! �*� N�+' HQ N��68*� �' .

- ~T�5 9�FV��F��V> 7�$81 ��+�o�B�� �F0� F01 C-�+A1 "� ./- (�� %&' 7O� �FF 

-1 G�3;�9���'�1 "N�� (' ���Q .����8� 7F*� (aF ���"(  K�* ./-2006  K�* (' �R<�

1980  ����7,63 .�*� (85�� �5� '�' �2	� (' (d+� �'���� ./- S�5 %! "e���1 

��� N��68*�! �F(8*+ " %;��(8	�B�� � �*�F>�?	 F#$� %&' ��@�- #0��� #-�A 7

                                                             

1. Anabel and Brand 

2. Radical  

3. Lin and Zhang 

4. Zhang 
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�2	��� ./- %�7 N�+' %&'��� S�5 #-�A � �*�! *�*� %0�1  ��" ./- %;�

���! .�*� (85��   

���{1 )2010 �� (9���'�1 �l�0�! 23'�� 7��� 9� N��68*� �' N�f8- S)�]�@; �d?$1 

� K+J ��K�*�;! 2008-1976 � ('�8� 7F- (a1 �*�" (",P %F8$1 �l�0�  (;� ��

70 -F�[! �2	� �A* ('� %�(8	� (;� T��� �� wx* � �*�80 -F�[! ����! >�2�1 

�*� (85�� �?' .K�* 9��;! 2000 �2	� ���a-� �� %"P %,F8$1 N��� �� �*�" (

-15�� ���+�1 O� 9�FF23' ./- �R<� �� S���*+� � �-Q�� (' 7F� .�5�' ./- 9��8� U

$&�F 7ECM  ��1"  �*� HQ 9�" N��� �� (";��+1 Rd S�	�f�� ���� (' � N�5 H�

>��?�1  (8,:9�' .�*�  

$C�Fw2 )2006 (' (9���'�1 "�'��! ?� #-�+AFF 7"��� ./- N�33! N��d %&'�! 

 ���*:��+T ��� 9� N��68*� �' H��+F���' H+! ?� �+k3- ('FF+� 7��1��;! 3C'� S�-

 �"N��+.�*� (8T��� �T+* ./- S�-  �'9���'�1 K�*�;! 2003-1978 �l�0�! 

�-Q��! P �F8$1 23'��3C' �� 7' S�-1"G�*� %, ��>��1" (�l�0�! PF8$1 ��69�: 

'1"�l�0� � %,! �-Q��! �6�9�: �'"3X$; .�*� %,F>� (' 7F,��d �+R� #F 7

N��d %&' �� b*�3-�! -�]�d H��2V�31 ���! ��F�- 71Q�.�   

  

3&;<. .5�.� +�  � �G( H�� �  

3-1 .�8�� 	J� &;<.  

!�l�0� #-��!�; !��� �� %&'!�; �C8&- !��/8P� s�*�' k��( ��/8P� �T 9� 

E'�� >+�Fn8,- � -1�+5 .!�' �35Q1� �' ��8T�* !k� !�l�0� #-��!�; G!��� E'�� 

>+�F� -+$A1 S�+D (' 9� �� �� k� V'F�:�  

)1(                                                                        ),,,( TELKfQ =  

                                                             

1. Park  

2. Polemis  
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" HQ �� (L �K �� ('FN���� b�;! �F�!"��  ��-*�� (E  N����),,,( TELKfQ = 

���! .�*�T  �FO8- 2F ���� �*�"( 'FV�� (A+$a-!� 9� #-�+A ��V RP 9�F# O�FFS� 

�]!�+>+3 �*�. n'�=- G!��/8P� K+D� �F"b N�����; �'�� (' (�+:!� ��&8��  �+5"( 

#P��� 2;�(3 $-]7 !�' >+�F �~&,- (' �*� Q�.� �' #P��� "H� E'�� 2;�G(3 E'�� 

�l�0� !�' #-�+A >+�F� (' �*� -1Q�� ��)� GH�1992(.   

e�a�Q 9�1 "�l�0� E'�� ��&8*� �� (! ���! ) (='�� 9�1,- (]�[1 RP 9�F ��A #

*8*�1 N��� ('3V$;�� G�;1 'FN���� 7�' ���� �+d� ... � �;! $&�F�l�0� E'�� 7! ���! 

*�35 ��� 9�1 �F v*+� N�5 ���3,��������' (?>�=-]�*��+- � (F })1983(  N��68*�

-1�+5 .��������' (?>�=- s�*� ']�*��+- � (FN���� :� }�;! >+�F#-�� N�: �� (' ��;! 

���! �* ��N���� �;! >+�F�! <0�F>+� E'�� G��+5 @F �#$� %&' #0� ��+D ('9 S� 

?��- �1:�+5  

),( EJQQ =                                                                                   (2)  

 )�' (='�� ��j �* .?-�>+� #-�+A F � �E 'F#-�� V���;! ���! 	/-1  �*�" (

-1�T+* ��+�� #-�5 ���+���� N�$A .�5�' �;! 	/-1  #0� � #$� %&' ��" �+,

23'� � 7�6�9�:� 9� G�*����� �� 7! 	/-1 ?'�� #0� � #$� %&'1 23' 9�� � 7��69�: 

�*�:  

),(

),(

DISLGASE PPeP

DISLGASeE

=

=
                                                                        (3) 

���! 	/-1 (A+$a-�! 23' 9�� � 7�6�9�:	/-1 P �F��� �$! (A+$a-�!  9�

PF23' �$� � 7�6�9�:.�*� � '�2; E'�� s�*� 7�9 S�+D (' (3��-Q �;�+T �� :  

EPJPC EJ ×+×=                                                                        (4)  

" HQ �� (Pj 'FP V��F�* �$�>+� #-�+A F .�*� �  

�'F(39�*! >+�F #P��� �2C8<- �"2; E'�� H��?- I=* �� (3F31 >+� 9�F� � �*" (

9 S�+D ('�' F- H�1:�+5  
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MIN:  EPJPC EJ ×+×=                                                             (5)  

S.T.    ),( EJQQ =                                                                          (6) 

�' ,�F]#  E'�� o��:) ;�+TF@ :�5��  

)],([ EJQQEPJPL EJ −+×+×= D                                               (7)  

5 :�]?'�� #1 >+� E'��F S�+D (' �� �" ��-V' k� �� s[:��F���� G@�@:  

21 FF
EJQ =                                                                                    (8)  

�d �'!��
:! 9  ��8 : n8,- �F! (' �R<� O8-F!�;  E , J , λ ����:@  

21

12

2

1

211

1

FF

FF

E

FF

J

EJQL

EFJP
E

L

EJFP
J

L

−=
∂

∂

−=
∂

∂

−=
∂

∂

−

−

D

D

D

                                                             (9)  

 ��&8*� �' E ����:@  

E

J

P

JP
E

××
=

α
                                                                            (10)  

) (' (d+� �'3�l�0� E'�� (! ��� N�5 n8,-! #$� %&') S�+/' #0��11 ( �*�'

N�-Q .�*� *JJP>+� �9�� K��?-F� #$� %&' #0���*�>+� �9�� .F#$� %&' S��-

>+� �9�� �' '�' #0��F S��" �*� ��/8P� #" K��?- ("� N��2	� �9�� #��� N�5 ��a 

 ��/8P��*� �� ���')�G�2011� �� .(��' �l�0� E'�� S�+/3! #-���;! ���!  S�+D ('

9�' #'�P F�*� H�:  

),( EPVAFE =                                                                              (11)  

2a� �'� (='�� ()12) s�*� ' (4( ����:@ 

),,(

),,(

)),(,(),(

VAPPFDISL

VAPPFGAS

PPPVAFDISLGASE

DISLGAS

DISLGAS

DISLGAS

=

=

=

                                         (12)   
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3-2 . K&3��3�&;<. &(��� ������ ��
��� � �!�"  

�l�0�! ���1� - �� �T+*1�l�0� H+X$; H�+�! ���1�  ;")�! ��V! �� �']�� � (='�

'FP � �-Q�� 7F .���Q �*�' �T+* �$��V> �'�: @8F! ) (='�� 9�12��� (�:@  

TTTDISLTGAST uYLnPLnPLnELn ++++= )()()()( 3,2,1 δδδδ             (13) 

" (TE  �l�0�!  H�-9 �� �T+*t GGAS,TP  PF?P�� �$1 23'� G7DISL,TP PF?P�� �$1 

�6� 9�:H�-9 ��T   �TY >+�FC- �1  .�*�  

' (='��F� 7�l�0! ��� �+C=-! 	/-1 #$� %&') #0��E*��� � (! 	/-1 

��d! ) #0� � #$� %&'E(  H�-9 ��t 9 (='�� �' ��� H�,� ;�+TF:��� @  

)]()([)()( 1

*

1 −− −=− TTTT ELnELnELnELn θ                                  (14)  

" HQ �� (1-TE CRP N��� ./-1   �ϴ �?� 8-�����O8- � #F) N9�' �� 1, 0 .�*� (  

�� 7+V>� - H�,�1 �;�"��� ./- �5� �� (! R<� �+='1 �l�0� S��6� �'! ��d! 

l .���� p�R��� (85
: ./- ���?� b�*� �A* N�3;� H�,� #Fl�0� (' ./- H��! 

(6P� .�*� �+C=-�;! ��-91 <6�F�;! ���68-1 S��A K�W- �+=' G������;! ��� G���

[�8*�{ �)+J1 �)+J � �;���+T N��R��1 O� H�-9 H�+'FF� ]�+>+3! B+- #-�+A 9�! 

 �38<;"' (F- N��5� ���Q (' 8,1)+�) �+5{ G 2>� �1981� �' .(F" b!+V>� 18  �19 

 ('!+V>� +���! 9��' ! �l�0�! " ##$� %&' ���  #0�-1*�F:@  

iTTDISLTTGASOTT UPLnYLnPLnELnELn +++++= − )()()()()( ,43,211 ααααα        (15) 

iTiiT VU += µ                                                                                (16) 

(='�� )15( �� +V>� H��� (0	� �'.�*� �9 - �	1 �+5iTU �� �=T �2d! �� (	J

 �*�" (��~���(0, 	

�)  ���~���(0, 	�

�)  9� N��68*� �'(='�� )15(  $&� ('F 7

N��� !+V>�1RF"� !�; +���' �! 23'�) 7GAS-MODEL � (�6�9�:DISL-

MODEL);�+T (F .�T��� @  

tiDISLGAStitiiti titi
PLnPLnYLnGASLnGASLn ,43,21,1, )()()()()(

,,
εααααα +++++= −

            (17)  
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tiDISLGAStitiiti titi
PLnPLnYLnDISLLnDISLLn ,43,21,1, )()()()()(

,,
εααααα +++++= −

     (18)  

H�' ��
:B� #-�+A (' �9!+V>� ��+- - (	�l� ���Q'1�3��- �+5 O�FF��* N��R�� S� (

�;���+T! 23'�31 � ��>21 "(-�3>�* 9� HQ S�A[J� (�;! ��-Q! -"� ��-Q 2� H� ���?� �

s+'+�� (��*�;! 5"H�8*� ; ���� � "N��� (�;!  9� HQ (' p+'-��f��� (

��*+'+��1�;! �5! "�+, �*� N�-Q �*�'  b>�c ��+V>��;! �]$FC1 �'! 9����'1 

O�FF�8� S��� UFO8- H�+3A (' 2F�d � ; (' �+V>� �8� � �*� N�5 (	�l���+- U �9���'�1 

/T�5 H�+3A (' � N�+' H�-9 9� #08<- ��R- 9� �A .�	: �3;�+T ��P1 O8- 9�F�;! 

�� VRP 9�FCP� #F	�Od � @F�! f-F=1[A � ���Q G�/&5 n1 N�' ���! ���! �*� .

O8-F�;! 23' ./- (6P� �'� � 7�6�9�: H�$; �+J"'�� �� (F S�+V>��;! +��� N�-Q � �*

� ���N�5 N���Q �a3�� ���  ($; ������8*�@; G�:1� �� ��a".�3 �'�Cf� S�+D 7F#� �; �

 I=*"� H[�Cf� 9� � N�5 ��a�� ��aF��8*� I=* �� #1 .D- k�1.�+5  K[T� �2d

O8- S�B� N�3;� H�,�F�;1� �*� " �� (+V>� N�,� r�f>���.  

  

3-3 .7�*�� L��M� �� �����" H��1GMM   

1-�V3;" �� (!+V>� N��� !�;1RF"�c S�B� GF �+d� � E=0- ; q�T N�;�,- #'�P 

O8- �� (6P� �' (8<'�� �FO8-F�;! l+�Ff1 1- N���Q !�;:���Q' G�+5OLS  ��:9�*

 G1d�8>�') N�+R�1995���  9� ���' � ((C�- �� ���Q' !�; !�2SLS   !�;���8,: ��

 (8	�� @F$?�GMM)  G���' � +�)�Q1991(  N��68*�"� ���') � >1 G1996���Q' .(" N�33

(C�- ���!,- #F>� (' G]G�;��2'� ��&8�� �� # w������:�2' !�;1 �l !�'� (e��� b

-1� �3;� $-] !��-Q r�f> 9� �;���Q' �*� 7����3?- G s�F��-) �5�R�19957��'�3' .( 

���' � +�)�Q  ���GMM ,- 7�� #� !�' ��]7F$&� 7�� .�*� N��� ���3,F� # 9� H9

 n�J"- �+R�' �� 7F$&� !������ G(�+$� ��+� %;�1.�,&' 

                                                             

1. Generalized Method of Moments 
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 7F$&� !�'+V>�  (' !��2'� !�;�FO8- ��8'� �*� �9) ��� 7�� �'" �� (8	� ���+V> 

 N�3�9 7F$&� !��:9�* .��+5 ~&,-GMM  1V8<R$; ��A �	 H�+' R8?- ('

� �=T S[$d 1>��* H�+' R8?-  ���� 1V8<' �;��2'�"1- ( H+-9Q �� �' �� ���Q H�+�" (

) ���' � +�)�Q1991) ��+' � +�)�Q G(1995( ) ���' � K��+C' �1998/� (� I"N� G���

a3*FH+-9Q 6D (Fl	 �� ��A .�l	 �;F �;��2'� H�+' R8?- � 1>��* 1V8<R$; ��A (

�� ��F�- �1" (R�- 1Cl�6� (>��?- 9� �=T S[$d �� ��� (R�- 1>��* 1V8<R$; :� .�3

 N�3�9 7F$&� G�5�' (85��� �+d� K��GMM �*� ��:9�* V8<R$;)1 �F��1  K�� �+� 9�

� @�-F�<G V8<R$; �-�1 �F��1 �R� ��� �+� 9��(�5�' (85�� �+d� �.  

9�� !�' (?>�=- 7�� ���'�1  ���Q'"%,�;! PF8$1 �-Q�� �! �l�0� ' B+-! '23� 7

�6� � 9�: 9�!+V>� $&� ' 138R-FN�3�9 7�;!  @F$?� !�;���8,: ��� s�*�' ��+�

1- N��68*� (8	��� #3� ��� .�+5�-9 �� �8<FV8<R$; (31 *�>�1��<$;�� G1 ���� Gw��

H����91� O8-F�;! l+�Ff1 ����! ,-]�[1  .�*���� GMM -�]� E	� H�� 7

,-]�' �� S[! T'1 O8-F �� �;+V>�   @;�	")���' � +�)�� .�*� N�1991 G( � +�)��

)���'1995* :���Q' � :���Q' K�� (R�- #l�6� (e��� �' (F@8< ��,- 7]S[ ��  #�

"N��' .���!  ���Q'!+V>� N���1RF"� !�; +��*�35 ��� 9� G�1  �*� N�5 N��68*�" (

) ���' � K��+C'2000� � (�-�3F) a2005 N��68*� ���Q 9� ("N�f/� H�+8' �� ���F�+$� I (

" +1] �'! f/�F�;�=T I! ) ���' � K��+C' ������8*�2000' (].�' ��  

H��� N+F5 7��O8- #$8f- H�+' �9F �� EJ�0- No�� B� � 1fFl+� !�;+V>�+� !�; ��

(6P� (8<'�� �FO8- !���� � �� ���"1- K83"� 9� N��68*� �CA .�3� 7+V>���  G����! R<�1 

� (' i�*� �T+* ./-�>� 7F #"* K�RP �� �T+* ./- (F�*��;! "N��+ S�-

B�� J�&'F
��! CD� #-�+A 9�1 RP 9�) HQ ' ��
:B�F �� ���+T N��R�� H�+' �'�B #

"N��+O� G(S�-FF9 S����! $&� �?l .�����F�;���8,: 7! $?�F @���-9 �� (8	�1 " (
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 EJ�0- ���?�" +� $- �5�']�;���Q' (' �*� 7! ��� b+5 a3-� "� �� (�>� (' �a3F #

'�'! H�8*� ���?� �' EJ�0- ���?�- ��k8�� G�;1���� �;���Q' ����.�35�' b  

!+V>�  �>�� �� H+F*:�"5 (' 1C]1- (85+� �9 #:�+5  

itiititit XYY εηγβα ++++= −1                                                           (19) 

"HQ �� (Y  G(8<'�� FO8-X  @; 16FD+� !�;�FO8- #-�5 GH�-9η��8*� No�� B�1 

 GH�-9 9� #08<-ε � �=T (C$dt,i H�,�.�*� H�-9 � H�8*� N�3;�  

  

3-4 .5�.��   

N����;! *�' ��+-1 (-�3>�* 9��;! ��-Q! (-����-Q ��;! N���Q	 ./-�;! 86�1 -" 2

��-Q ��H� P .�*� N�-Q �*�'FP K��?- �T+* �$F?P�� �$1  9� � N�5 (8	: �T+*

��� (-��9��! " #"*�' �� .�*� N�-Q �*�' �+,1 O�FF ; G�;���+T ���?� N��R�� S�

6 * �+�+-]F �' '�' �C�� �;���+T �+$a- (' � �*� N�5 (8	: k� �� ���+T! 

��+*! .�*� N�5 (	�l� �6� ./- ��-Q��-Q (-�3>�* �� 9�:! -" S�+/' ��-Q 2"C1 

�'! %&' ($; �*� N�5 (e��� �;" �� 9� N��68*� �' ("�6� �'��#$� %&' �� 9�:� G#0�

�6� ./-#$� %&' 9�:N�-Q �*�' #0��.�*� s+'+�� ���?� (' p+'- ��-Q�;! 5" �

��*+'+�� ����1  9���f�����*+'+�� (1�;! �5! "�+, E$d��Q! ��8*� b>�c �� � N�51 

$a�F��-9 N���f- .�*� N�5 E1 ��K�* %;�o� 7�;! 1393-1385  EJ�0- � ��+-

9���'�1 30  H�8*�"� (' (d+� �' .�*� �+,�3]� K+J �� 9R>� H�8*� (� H�8*� 9� N��� 7

 G�*� N�5 ��d H���*�' ��+- N��� ��1  H��� H�8*� � 9R>� H�8*���  k� �� H�8*�

(8	:  .�*� N�5"CFO8- (F�;! O� G�T+* ./-FF H�:��� G�;���+T N��R�� S�

��*+'+��1 0� �-Q�� �F01 ��V> S�+/'�O8- ($; � @8F S�+/' s+'+�� H�:��� 2a' �;

?$d (' �R<�) (��*F (H�8*� ; �9���'�1 N�5.���  
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3-5 .:�	
� P���	�   

23' (��9�� ./-� K�* �� 71385  v*+8- �+='73,5 -FCF> H+F �*� N�+' 9�� �� 8" (

��- 7F K�* �� ./- H�21393  ('69,6 -FCF> H+F- 9�� �� 81K�* �� .�*��;! 9���'�1 

23' ./- GN�5� 7" K�* 9� �+,1390-1385 ����! >�2�1  �*� (85��" �� ���a- (

 K�*1390 �+?D ����!  �F �*� (8	: %"<' �5� (F9 ����;���+T ���?� ��! ��+*! 

 �' v*+8- �� )�' �T+* ./-"- �+,1 ���+�1]� )� 9��K�* �� .�5�' HQ #�;! - ��+

' G(?>�=-F 9� %98 23' �D��� 7"�*� N�5 ./- #0� � #$� %&' �� �+,.  n0f-

� '� �*� ���' 7"23' ./- ���� (�B�� �f� 7F�2	� � %RJ 9�: ./-F?1 	 N�,

CNG)5� � ( �">+� @F���+T �  K�* ��1390 >�2� ����1  K�* �� �-� G�*� (85��1390 

�d� �'! �3$	�; ZJ n	+-��! �(����23' ./- �;��+?D ���� ���a- 7! �F (8	: %

 K�* �� .�*�1385 PF23' �$� 780  �+' H�-+�" K�* �� (1386  ('100 �2	� H�-+�� %

�F ��" K�* �� .�1390 �d� �'! �3$	�; K�� 9�	! �(����� �;�P 7F (' �$400  H�-+�

*�F K�* �� .�1393 PF23' �$� (' 7700 �2	� H�-+��� %F ��"�.  

 ./-�6�9�: " 9� �+,86 -FCF> H+F K�* �� 9�� �� 81385  (��9�� v*+8- ('100 

-FCF> H+F K�* �� 81393 *�F .�1]� )� 9�� #"- %;� ./�6�9�:  K�* ��1393 

 K�* (' �R<�1392 ��� 9� N��68*��;! B+-:+Cd �� �F! � �� �P 9��86� N���Q	 71 

 9�"9�*+� � �+,! �;���+T �' H�:���! "./- @�+' � . ��K�*�;! 1389-1385 

PF �$�6� 9�:16,5 >�� �� �+' H�-+�]FP �� (F23' �$�� �� 7�K�* 7 N�+R� �'�B �;

�' �-� �*�! :+CdF! � 9��2; ��+� ��a�(3�! >+� %&' ��F G��� (����� K�* �� %&' 7

1390 � �+d� �'"�;��+! PF K�* �� .�*� N�5 �T��� �6� �$1390  K�� (C�- ��

�3$	�; ZJ 9�! �(����P �;F �$�6� (' 9�:150 �2	� H�-+�� %� �	�"P (F?P�� �$1 

����� #-�� 7! P ~T�5 s�*� 'F5�	 N�T �$1  K�*90  �' '�'350  (' H�-+�
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�9�! > ;F�3$	�; ZJ ��� (C�- �� � �*� 8! �(����P �;F$*� �$1 �6�  K�* �� 9�:

1393 ('250 �2	� H�-+�� %� .�	�  

-+$A #0� � #$� H�:���1 �d H�+3A ('�2V�31 �'! "�*� 9� N��68*� %;�� #$� #

/&5 #0� �1 >�* 9�F� H�F>�?	 %F�;�5 �� �� �+T �!  9�cQ ��2'" �� (X�Q .�*� N�

?��-+$A �1 - r�f>1�� ��:"<1�;! 23'�� 9+* 7F-+$A #0� � #$� H�+3A (' 21 

- (8	: k� ��1 �a�Q 9� �-� G��+5"� (�23') 9+* (��:�� �-+$A �;���+T 7�7-RJ 9�:F?1 (

s+'+�� �' �38<;�;! P'1 � ��>21 +;�- S��6� 9+* 9�: �! � �� � ������ (' (?>�=- 7

-+$A #0� � #$� H�+3A1 N�,� (8	: k� ��� �8- .���F 21]� �� 9�" #0� � #$� H�

-+$A1 >�' �-� �*�F� #�3]� (�*� 7F� 6* (CFT' �� 21 - (' � �;�5F<' H�2F ���f- ��

*8*� #'�P1 9 (' � �*��2;� � R��-9 �T�* �(3�! �F #0�� #$� H�+3A (' ���� 9�

-+$A1 O8- .�*� N�,� (8	: k� ��F-+$A #0�� #$� 1 s+'+�� ���?� �' '�'�;! 

5"��;! ��*+'+�� ����1 �5!  �*� N�5 (8	: k� �� H�8*� ;"-� (] H�

�-�T��*�1 � .���� �� ��- ('� K�* 9� S�A[J� 71387  �*� N�+' s8*� ��" (

K�*�;! 1385  �1386  k� s�*� '" H�*�35����f���(�;! ��*+'+��1 �5! "+,� 

 K�* (' �R<�1387 O�FF���3  1  K�* ��-Q s�*� ' � (85���1387 9���'�1 .�*� N�5  

  

4 .��� Q&;<.  

4-1 .���$.� 7� 

H+-9Q 9� N��68*� �' ��8'��;! �� (' ���� (,9���'�1  (d��V85�R��1 O8-F�;! +V>� � (8T��

-1�+5H+-9Q @;� .�;!  ��+-9���'�1 � H+-9Q 9� �3���RA1]�-$?� >+	F @�) (8	�1993 G(

� H+-9Q�@-5 � H�<�F) 72002Q � (> H+-9+�7->F) +  � 72002*�*� �	 .(1  H+-9Q

+>�7->F �+d� +  � 7�� Q	�� �3�' �� ���� (,F� 7$l �*� EJ�0- 7�3]� H+-9Q (�@- 

5 � H�<�F(' 7 9���'�1 3V$;��1 ' ��F- EJ�0- S�B� 71� 9� � �9����+-9Q HQ (' �� 7 H

��- (86: 7V$;�� ���� (,1� �� .�+5�H+-9Q 9� N��68*� �' (?>�=- 7�;! ADF, IPS 



132    �!�:&;<. � ��=��. >���0=* + ?�:9 + A���B1 ��C
 +1397  

_____________________________________________________________________________________ 

LLC 9�� ('�'�1 =*I V85�R��1 O8-F�;! +V>� -19����l	 .@F� �� 6D (�7  H+-9Q

� �+d����V> �� ���� (,�O8- @8F l	 .�*�F� �+d� 6D (�l	 � ���� (,F'�0- ( #

����1� ' ��F- H�1" K��d) �31.(DISL   ./- (��*�6�9�: GGAS 23' ./- (��*� G7

GP PF?P�� �$1 23'� G7DP PF?P�� �$1 �6� G 9�:FLEGAS O�FF N��R�� (��* S�

�;���+T! 23'�31 GFLEDI O�FF�;���+T N��R�� (��* S�! ��>21 GFLEBUS  ���?�

s+'+���;! �5 H�:���! GY >+� (��*FCT�� ~>�T�� �1 0�F01 .�*� H�8*� ;  ���A�

K��d �� N�5 (e��� )1G( H+-9Q K�$8���;! *�' ��+-1 �38<;.  

  

 ?��R)1(. :�	
� ����( Q���� P���	�   

 ADF IN, Pesaran, Shin Levin, Lin, Chu 

 I=*  (R�- #l�6�

K�� 

I=*  (R�- #l�6�

K�� 

I=*  (R�- #l�6�

K�� 

DISL 00/0  00/0  00/0    01/0  00/0  00/0  

GASO 00/1  00/0  99/0  00/0  29/0  00/0  

PG 00/1  00/0  57/0  01/0  00/0  00/0  

PD 79/0  00/0  38/0  00/0  00/0  00/0  

FLEGAS 01/0  00/0  01/0  00/0  00/0  00/0  

FLEDIS 01/0  00/0  11/0  00/0  00/0  07/0  

FLEBUS 97/0  01/0  85/0  13/0  00/0  00/0  

Y 00/1  00/0  00/1  01/0  83/0  00/0  

 :ER3-�(8	�!�; %;�o�  

  

4-2.  U&�!�Kao  

9���'�1 @; �+d�?$d1 ' ��FO8- 7F<' �;F��+D �� .�*� @�- ��1"T' (1 O8- 9�F �;

���T' � �1 ������' G�35�' �! :+CdF! *:� 9�' 9�F H+" ���Q' 9� #RP �Y�>�+V  H+-9Q

@;?$d1 ��l! �*�� ��2	� �� �� .�+������ H+-9Q (* 9+1G 1"�� 	 �F,1 �'! 9���'�1 

                                                             

1. Pedroni, Koa, Fisher 
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@;?$d1 'FO8- 7F�;! N����;! C3�1 ��� .���� �+d���8� G%;�o� 7� H+-9Q (' (d+� �' U

1"�� - (e���1l	 .��+5F@; ��A H+-9Q �� 6D (?$d1  ��+V>� - H�,� ��1 .�;�'s�*� 

�8�� U@; (='��?$d1  (>��?- �� ��)17(  �)18( .�*� ��P'  

  

4-3.�%��.	� ��V  

�8�� U���Q'  K��d ��)2 (�� )4( ����(  .�*� N�5!+V>� 9�� K���'�1  ./- ' B+- #-�+A

23'� .�*� 7!+V>�  ./- ' B+- #-�+A ����6�9�� �� 9�:�'�1 -1".�3��0-� ��� K�� �

H�,�l N�3;��O8- bF #T�� ���A� G"H�,� (5� N��-Q N�3;�t  28��� #T�� ���A� �

H�,� K�$8�� N�3;��*�.   

  

 ?��R)2(. .	� ����	
�P�� V�� 	� �&;<. ������ ��
��� � � !�" 

2M-DISL  1M -GAS  FO8- 

- 694/1  

[- 67/3 ]( 00/0 ) 

040/0  

[ 31/0 ]( 75/0 ) 

C  

- 64/0  

[ 47/2 ]( 00/0 ) 

GASO(-1)  

839/0  

[ 69/4 ]( 00/0 ) 

- DISL(-1) 

246/0  

[ 62/2 ]( 00/0 ) 

- 14/0  

[- 47/6 ]( 00/0 ) 

GASOP  

- 132/0  

[- 35/3 ]( 00/0 ) 

01/0  

[ 10/2 ]( 03/0 ) 

DISLP  

303/0  

[ 93/7 ]( 00/0 ) 

37/0  

[ 41/5 ]( 00/0 ) 

Y  

91/7 ( 16/0 ) 48/0 ( 78/0 ) SARGAN 

- 56/1 *( 10/0 ) - 49/1 *( 11/0 ) AR(1) 

- 11/1 *( 26/0 ) 98/0 *( 10/0 ) AR(2) 

 :ER3-�(8	��;!  *  G%;�o�m-statistic 
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-�$�1 �l� �' N�-Q �*�' b95% $J�F H�3����3?- �8� (' (d+� �' .�38<;�- U1 H�+�

23' (��* ./- �6:�P (' �R<� 7F23' �$� 7" @" �' � �*� %,�� �D�� �2	�� %

P ��F23' �$�23' ./- (��* 7� 70,14  �D��"- %;�1�3X$; .�'�F G7" %,

�-Q��! 23'�- H�,� 71 �;�"23' (� 7")�! ��l! N�' �����'!  � #$� S�-�T 9�

�2	� �' � �*� #0�� %�� �D��!  ���� �-Q��0,3 23' ./- (��* �D����2	� 7� %

 �;�+T� .�	�"23' EJ�08- %,�- H�,� 71�2	� �' �;��P %F �$�6�23' ./- 9�:� 7

 �� ���0- ('F2! �2	��- %1��0- �' G�'�� �' (<" ./- (��* EJ�08- %,�6�: (' 9�

PF23' �$�- 71 N�;�,- H�+�" �"B�� (F�2	� �P %F23' �$��2	� ' 7�./- %  (��*

�6�' 9�:FB�� 9� %F�2	� �P %F �$�6��2	� ' 9�:�23' ./- (��* %�*� 7 .�" %,

PF8$1  ./- (��*�6� 9�:�F 2"@" %,�*�  �� �"N��+�2	� �' S�-�P %F �$1�D�� 

�6� ���� ��3� 9�:13�D�� � ./- 9�� N���Q	 7"- (8*�1B�� .�+5FnC=-   ./-

 �� l�� N��� ./- ' #RP N����6�' 9�:F23' 9� 8,� �*� 7"R<� N��R�� J�&' ( �8

�d N��� � �'�B�2V�31 �)+J1� �;���+T! ��>21 23' (' �R<��31 ' (-��� �� .�*� (

O� (?>�=-FF�;���+T N��R�� S�! ��>21 ��+* �! 9�� ��'�1  K�RP �� �T+* ./- B�

-+$A #0� � #$� H�:���1 ;�+TF�T��� @.  
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 ?��R)3(. .	� ����	
� V�&;<. ������ ��
��� � � ��*	"	J �� �
 !�"  

P���� ����&/ 5��8. W.	� ��<�� �.&: ��  

DISL-M  GAS- M  FO8-  

--  56/0  

[ 1/18 ]( 00/0 ) 

GASO(-1) 

78/0  

[ 0/34 ](  00/0 ) 

-- DISL(-1) 

0 

[ 04/8 ](  00/0 ) 

- 18/0  

[- 75/7 ](  00/0 ) 

PGASO  

- 21/0  

[- 87/7 ](  00/0 ) 

-- PDISL  

14/0  

[ 94/4 ](  00/0 ) 

30/0  

[ 3/13 ](  00/0 ) 

Y  

12/0  

[ 44/4 ](  00/0 ) 

18/0  

[ 8/11 ](  00/0 ) 

FLEGAS  

- 06/0  

[- 23/2 ]( 02/0 ) 

- 19/0  

[- 0/12 ](  00/0 ) 

FLEDI 

[ 0/12 ]( 06/0 ) [ 03/2 ]( 72/0 ) SARGAN 

- 20/1 *( 15/0 )  - 51/1 *( 08/0 )  AR(1) 

- 54/0 ( 16/0 ) 82/1 *( 31/0 ) AR(2) 

 :ER3-�(8	��;!  *  G%;�o�m-statistic  

  

9�� ���'�1  �T+* ./-�6�9�:P GF23' �$�- r�f> 719�� �� �-� �+5�'�1 ./- 

23' �T+*�P 7F �$�6�$� r�f> 9�:1� .�+5��� (C_<- 71"  �*� HQ 9�"2; (�3 (

-+$A #0� � #$� %&' S�-�T 9� N��68*�1  K+J ��*�' ��+- N���1  S�RB 9� �8R<�

N�+' ����+T' O� S�+D �� � �*�FFP F� �T+* �$T N��� �FC1 "N��+O� S�-FF 

$�1">� �31 PF23' �$�T N��� �� 7FC1 "N��+�� ' S�-! 2;����+T 9� N��68*� (3! 

��+*! B��F08<- F� 9� � ���� @� �� ��d 7!+V>� 23' ./-�P 7F �$�6�.
� 9�: 

 �� � N�5!+V>�  ./-�6�P 9�:F23' �$�3X$; .���� �+t� 7F�8� s�*� ' G7�d U K��
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)2( "EJ�08- %, �6� �� 9�:!+V>� 23'�0� 7�6D '�' �R)0,01( ��+D �� �*�1" (

"%, EJ�08- 23'� �� 7!+V>� �6�9�:  �' '�' �����0,24  .�*�9���'�1 8�FO� (aFF S�

- H�,� ���+T N��R��1�;� �2	� �'��;���+T ���?� (��* %! 23'�31 23' ./- (��*� 7

 �� ; ��!+V>� 23' ./- (��*� � 7�6��2	� 9�:� �;�+T %� .�	���+D��]F( �2	�� %

O�FF���+T N��R�� S� ��>21  �� ; ��+V>� B��F63- 1  �;�+T �T+* ./- (��* '

 �5��"� (� �� ��+- 7!+V>� 23'�
� #'�P 7� �� �-� �*� �!+V>� �6�� �' 9�:F%'F31 

>��F� ��:9�* (F.�<  

  

?��R )4(. .	� ����	
� V�&;<. ������ ��
��� � � !�"  

.	:&
&�. U�"�� ��*	"	J �� �
� 	CB�  

DISL-M  GAS- M  FO8-  

-- 765/0 

[ 5/76 ]( 00/0 ) 

GASO(-1) 

817/0  

[ 7/31 ]( 00/0 ) 

-- DISL(-1) 

748/0  

[ 7/6 ]( 00/0 ) 

- 098/0  

[- 8/21 ]( 00/0 ) 

PGASO  

- 318/0  

[- 0/7 ]( 00/0 ) 

-- PDISL  

243/0  

[ 9/4 ]( 00/0 ) 

438/0  

[ 27/7 ]( 00/0 ) 

Y  

009/0  

[ 8/1 ]( 06/0 ) 

- 006/0  

[- 3/5 ]( 00/0 ) 

FLEBUS  

01/14 ( 12/0 ) 3/16 ( 07/0 ) SARGAN 

- 40/1 *( 13/0 ) - 41/1 *( 11/0 ) AR(1) 

- 50/1 *( 16/0 ) 78/1 *( 07/0 ) AR(2) 

 :ER3-�(8	��;!  *  G%;�o�m-statistic  
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 �'9���'�1 ��*+'+�� H�:��� B�1 �5! - N�;�,- �T+* ./- '1 �+5" (", %

�2	� (' �R<� �T+* ./-��5 H�:��� %! <'F ��"�2� � @��  .�*� 6D ('  

  

4-4 . U&�!�AR(2) U�"��: U&�!� �  

��:9�*!  :���Q'GMM � ' S�,'� �*� (8<'�� �	 7" ()=02)-i1(tV1tE(V  .

�'�3'�� ��a�� �' 7��' H+-9Q 7�V8<R$; �+d� ��A 6D �	 �1 �F��1 � ��� �+� 9� �

 .�+,�O8- H�+' R8?- �+k3- ('F�;! l+�Ff1 V8<R$; �+T ��A �1 'FO8- 7F �' �;

 K[T� S[$d!+V>� - N��68*� H�:��* H+-9Q 9� GN�5 ���Q'1 �+5" HQ 6D �	 (

��1" V8<R$; �+T �+d� ��A 9�1 'FO8- 7F�;!  #08<-+V>� [T� S[$d � .�*� K

�8���' H�:��* H+-9Q U!  ;+V>� K��d ���;! N��$5 2  ��4  ��=*Sargan �8� �� U

V8R<$; �+T1 �'!  ;+V>� K��d ���;! 
-"�;=* �� �+! AR(1),AR(2)    (e���

.�*� N�5 �8� (' (d+� �'�- U1?=P �' H�+�F �95 �D��!  �5�� ���y�"l	 (F 6D (

��7 �� $� �� H+-9Q1O8- � �+5F�;! -�$� �� N��68*� ��+-1  R8?- �;���Q' �

V8<R$;�+T1 �F��1 ����� �+d� ��� (R�- 9�.  

  

6 .��7Y"�	� ( ��� ��C��� :��:��  

�'! 9���'�1 23' �T+* ./- (��*� 7�6� � G9�:+V>��;! 18  �17 ��-9 N9�' ��1 

K�*�;! 1393-1385 �'!  #0� � #$� %&'" ���Q' �+,�:�N��*� (' (-��� �� .

9�� �+k3-�'�1 �*�O8- F�;! B��F b>�c�� ��
: +V>��;! B�� (?>�=- (' (��:��dF  #-�+A

CD�1 8T��� ��
:B�F�8� s�*� ' .@��2	� GN�-Q �*�' U��;���+T N��R�� (��* %! 

��+*! �2	� (' a3-�23' �T+* ./- (��* %� � 7�6��2	� .�*� N�5 9�:�* % (��

 ./-�6�>� (' 9�:F�2	� #��;���+T N��R�� (��* %! ��+*! -15�� ���+�1 � 9��7 �5�' 

"�2	� �' (� %�;���+T ���?�! ��+*! �2	� 6* (��*� �;�+T %�� � �	��3?- (' 71 

' ���?�F�;6* 8,! �5 H���! �5 H�' �! � .�*��- B� 71 9� ���+��� a3- +* 
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�2	� ('�	�� %�F �2	� �� �+5 �T+* ./- %"�2	� (' a3- (� �T+* ./- %

�6�- 9�:1+* 9� � �+5! ���2	� V� 6* ���?� %�2	� (' a3-��;6* ���?� %! ' �

�;���+T! V3*F� 7F- 21 �+5"2	� (' a3- (� �T+* ./- %�6� �5 �;�+T 9�:

�5)� �� HQ H�+8' ��� ���� B�1 @; ���2	�1� �;6* ���?�! �;���+T! ��+*!  �

�;���+T! ��>21 "G�5 N��5� H��' #'��Q S�?>�=- �� (  �a�Q 9� .(�<���" (" ./- %,

T+*23' ���2	� (' 7��;���+T ���?� %! ��+*! " 9� 8$�� - G�*�1H�-���� �6: H�+� 

� �� �;���+T� �+R�' N��� 7�A+� (' �*� (8	�1 "�2	� �' (� (' ./- G�;���+T ���?� %

-F H�2"8$! �2	�� %��2	� �' .�*� (8	���;���+T N��R�� %! ��>21 23' �T+* ./-� 7

 (��*" %;�� �� �-� �*� (8	�!+V>� �6�� 9�:F%'F31 >��F� ' (� �*� N�+' 7" �' (

�2	�� ./- (��* G�;���+T ���?� %�6��2	� 9�:� %� �'�"� �� (��8� s�*� ' �a3� GU

�� B� 7",;�1 � .�*�� 78�F(a -1>� (' ���+�F�d #�2V�31 �;���+T! N�' �'��!  �)�'

���! (	D �+d1� 'F �5�' �T+* 8,"� 9� (�$;� �� 7F�d ��2V�31 �;���+T! *V3F 7

� ��>21 "�;���+T �' �� �+,! - H�,� )�' H�-���� �' � 9�'19�*+� S�+D �� .�;�! 

�2	�  ' N�[A H�:����>+� %F �"- (1J 9� ���+��>+� nF �' S��F"6FCT�� �1 D
� S�+� �

� ���$� K�O85� ��a�- G�1� H�+�F 9�9�*+�! �;���+T H�:���! ��>21 � ��F .J' 2" � �

 ./- 9�" #�6� 9�:" �+,"�8� s�*� ' .�*���5 H�:��� B� (?>�=- U! * ' (��

- N��� H�,� G�T+* ./-1 �+5"��*+'+�� H�:��� (1 �5! ���3  B�1  ��" %;�

V$, F �*� (85��� �T+* ./- (��*  "� (�- 715�� ���+�1 �- 9���*���� � � �

��d:F! * b*�3-��F�*��;! � �� N�5 K�$A�� � �5�' %&' 7�5�� �1  K�RP� ��A 9�

-+$A1 B�� 9�F
��! O�FFd� � S�F5�� S�f1  N��68*� 9�� H�:��� 9� N��68*� ��A �

��*+'+��1 �5!  ./- '"$; (' .�5�' H�:�33F>� 7F3' S��[D� (' #F���7  ��

*F�� @8<��*+'+1 �5! ��d �:F!  ./-" N�33- � �� �+f-�� %&' 7F�3-9� .�*�  
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9���'�1 23' ./-� � 7�6�N���� H�+3A (' 9�:�;! CD�1  �� #0�� #$� %&' �T+*

"CD� #-�+A � �+,1 $;� 9� HQ ' ��
:B�F)�' �1� (-��' ����2! �� ����+T' %&' 7

�8� (' (d+� �' .�*��- #D�� U1 H�+3A H�+�" �"O8- B� (F�;! PF8$1 P)F* �$�T+ (

 ��"N��+ �� S�-F �*� 2"�� (1"  ��A 9�"e���1 *F�*��;! PF8$1  ��"N��+' S�-�! 

 B�8-" H��l�0�! � 9� .�*� �T+*�- �� 71� (X�Q �6: H�+� �"N��+�3$	�; 9� S�-! 

�(����- ��k8�� �;1 �<,� �;�+&� $B (' �	�"�' ( �8��C$A U1 �*� N�5 ('a�. >�F #

�� -� 7"�� %,F�P 7F�d �+R� � #0� � #$� %&' �� �T+* �$�2V��' b*�3- 7! 

�*� �T+*�3C' �� .- ��k8�� S�-1 ���"B�� (F
��! P 9� �T+* ./-F�T+* �$ 

'F �a�Q 9� .�+5 8,"� (?>�=- ��+- N��� (� 7%;�o�  K�* 9�1393-1385  �" 9� 8$

10 �� ���Q' G�*� K�*�3C' (='<6� � S�-F�l ��3C' b���� S�-! d+�F� (F< (' � �

$;F>� 7F�*� N�5 k� .D HQ 9� #.  

 ��"N��+�2	� �' S�-� %�� �D��! �;���+T N��R�� (��*! 23'�31 23' ./-�7 

0,13�2	� �D���� %F- ��1" �3"5�� (1 � 9�]�+>+3! ��F�)�' ./- � 7! ���+T�;! 

23'�31  ��">�� �� �*� �+,]F�2	� �' (� %�� �D��! �;���+T H�:���! ��>21 -1 

 H�+�0,16  �� �T+* ./- (��* 9� �D��"O8- .��� %;�FQ��  �� (��* �-"N��+ S�-

B��F)�' 1� O� bd+- � ���� �T+* ./- 'FF 30 �D��!  �T+* ./- (��*

23'� � 7�6�- 9�:1� .�+5�� (>�<- 7� K�� .�*� (?>�=- #'�P ��d �� 9�3]�2	� �' (� %

- (��* �-Q��F�2	� ��	� ./- H�2� %��' �l�0� � (8	�!  #0�� #$� S�-�T 9� N��68*�

/&51 �-+$A �1 �2	��- %1�� ��� .�'��3]t?' (1 �*� 9� N��68*� �' ��	� 9��� # #$

 #0��"- �-Q�� b<1" .�33�3?1 ���l�0� �' ��	� 7! �*� 9� N��68*��C0� #F' ( K�R�� (

"' �-Q�� b<F �38<; 8,"-9 �� �-+$A (F�;���+T (3! /&51 - ��6��1� .�8	��7 

��d �l�0�! �l�0� 9�! ��"<19 �*� �;�CD� #O5 �1 	�<- �-�2> ���Q",1 �F< � �

�'!  �-Q��"$1] ��	�<- (' ��	� 7",1 N����� �P�! N���Q3  �� .���F���+- 7! 
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V��F�l�0� N2! ' �-Q�� G�T+*F G�*� 8,�3?1 �2	� �-Q�� ( ;� %�- G�'�F0� H�2�l�! 

� �T+*�� ��	� 7F' 2F- 8,1�+5. 9���'�1 O8- B�F��*+'+�� H�:��� 1 H�,� -1 �;�

B�� H�:��� ���?�F�2<' 1� O� ��FF$; (' G����� �T+* ./- (��* F>� 7F' #N���! 

� �� �9)� ��a�]�' .�*� N�� S�+D 7"' 9� N��68*� �' (]:��F! ��*+'+�� H�:���1 �5! 

�l�0� ��! O� �T+*FFD�T 1 ��$� ��a1$; (' .�+5F>� 7F �+d+- El� �� #

*F�*���
:! O�FF�8� (' H�:��� s�*� ' �T+* ./- �fD UFf1 5 �;�+&� @8T.� 

	yF�;���+T �! ��+*! �;���+T #'�0- ��! ��>21 �FO8- 2F$�- 1 (�+V' G�*��! 

"�;���+T �� (! ��+*! '+T (6>+- ���?�1 �;���+T �� �-� �*�! ��>21 	yF� �F �� 2

"- ��P ���?� (6>+- ��31:F' .��! B��F��
:! O8- ' �T+* ./- 'FCD� 1 " �� (

�' �*� #RP N��� �T+* ./- (��* EP����� �F" �" �" 9� �&8<- �*�*� (��R�� N

' .�*� #RP N��� �� ���+TF8,�l 7�-�$� �� b1 +V>��;! �' (?>�=- ��+-! ��0-� 

O8- (6P� �'F'� N�+' �T+* ./- (��* F8,�B�� 7F.�*� (85�� ��  .�; �'��
:! 

fDF�' I! O�FF23' ���+T N��R�� � � 7�6�O� �$* (' 9�:FF�;���+T ' ! ' �'N���! 

 ./- � �)�'"- 8$1B�� H�+�F�2<' 1�  �5�
: �T+* ./- '"� (F�3-9� 9���'�1 

����;! P�F�d N��R�� (' �+d+- N��R�� 9� ��
: N+f� n� s�*� ' �"8$�2; 7�� (3�a ��

3X$; .�*� N�5F� 7F- ���3,1�Q S)�0- �� �+51 B��F�;6* #'�08- S�! ;���+T�! 

/&51 � �T+* ./- '��;6* � K2! �5 H���! �;��+T �'! ��>21  � (?>�=-

9���'�1 .��+5   
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