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�2�� �./ %6��"�� 2  ��7"8� 9�:� �� �;�< �:�!� =��� � ��">?:1� �3%314@ .�B�41C 2� D1�� ��
 ����  �E�(	 �"#$� �#%=< �/ �FG� ���*6 2)�1&�:& �1H�� ��45 ��  ��1��  �1E�(	 �1/ I5�1�  �1!

%� �� ��  �FG� '(� 3��*	�I:�7	 34�  �:? 3C�/ �"C��  ��7"8�  �! .J�;/ �/ )�+$�K� D���� 1:? ��  �
 �2�ARDL �/ ��2��/  �E�(	 0/�	 ���� �"#$� �#%�%������I.L"� ���� ��:�1!� 1/��1"��? ��1@

 �E�(	 0/�	 �� J3C)@:-:E�6 �,����  �"#$� �#%�&� / �@ �? J��3�� �*M4�:� N��1@�� �1�� �� =< 
J3C J��-"&� )� �/ ���6 D��� N��@�� ��� �+4O 'P/ �� �@ �=�@ '!�1@ �1?:-1:���1�� �1E�6  

�"#$��#%�&� .�/ ��*	 �/ '.5 2 93� 34�/ �� J3C �Q&�R� %"�:8  �! %� 93� J�	*5 D:14S =�*	
�T:"� �5 ��5  �:?���� �"#$� �#%�+4O 'P/ �� J��;� � �(	 �/ �U� '.15 %1/ ��/�14/ 2 �1&�D
�&�:& ���31� =<  �1E�(	 �� %��314S �:FV1	 %"�:8  �! .�� 2� D1�� �� 2 ��1& J�� �1�:8 ��1@ ���1? 
%�� ;/ W�7�  ��/ X�Y Z[:H�� ��T�� 2 W�7� ����3� �&�:& =�*	:4,��15 \�Q�� ��  ���� .'.1@

 8 0]�("�:"�%,K/�� 93� J�	*@ �� .��� :4%/:���� D�! ����  �"#$� �Q] ��1?2 %1#:1+%���	1:� 3
�%34@.�4+� �/ ��*	 �/ ��� ,E�6 �:-:5 �:L"� U��E ��^6 2 =�*/���� �"#$� �#%%�D:14S =�*1	

 ,E�6 U&�4� �:-:5 �5 ���? �T:"����� �"#$� �#%%� [:� �1!�:L"� ���& ��45 �� 3��*	)W�71� �1/ 
;/:4�3C�/ �FG� �+4O 'P/ �� =<.

�!� "#$�%JEL:Q41,C52,C22 .
�&��'�( �:��@ 2 ��& )�E�(	 0/�	 �KB _:R7	 )ECM(�1! �1-82 �1/ _:1E*	 �*1B  *1H$� ) �
%+��*	 )ARDL(bN��5�� ��� )c,E�6 �:-:5 )���� �"#$� �#%�� )�=�� .

__________________________________________________________________
�! *e6:Z3f.��� %��6 9V 6=�;-O� J�H.��� ��7"8� 2  ���� X*�.

**! *e6 :Z3f.��� %��6 9V =�;-O� J�H.��� ��7"8� 2  ���� X*�6 .
**�^&� ���< J�H.��� �� ��7"8� 3C�� g�4C��5 %=�H&��*B 3��2 .

1- Error  Correction  Model. 
2- Autoregressive  Distributed  Lad  Model. 
3 - Frequency shortage(Falling).
4- Quality of electricity supply. 
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*+"��#� 
3C� ���1&,��1�� W�71� 1/�21���1�� Jh �"#$� �1#%)=�*146 �1/ �1#%��
iB�C �! +&*	 ,��7"8�  1� ��31��8 %�*1C .�1��� �+41O '1P/ �� �1$*(� D
�!�:/ ���[&%��&� ����*B�/ .���� W�7� 3C� �"#$� �1#%�+41O '1P/ �� 

�*.@)\�& �� jklj B�� �/ %\��+� m/l3O�� )\�1& �/ �Q>� jkln 1/2� �2�
J�*/)� ��*? �/  \�& �� W�7� 3� �@ jklj �/ TWh1o/kk1&� :�1&� J32
�;&%\��+� l/kjW�7� �@ �� 3O�� ����  �"#$� �#%� ���C �� �*.@ %�*C .

g�&��/ ���< )"+41O '1P/ p�".� �! W�7� q&*"� %� �� 1��1/ �1/��/ \�1& D
MWh kkl @�".� ��3+	 2����� = 3C� r��  \��+� l/lJ�*1/ \�& �� 3O�� 
�&�)77P	 ���� �@�C%��*	 :)�jkls .( L	 �1/ ��*	 �/ 1:: ��1�� W�71� 9�� 
�"#$��#%\�& t�"P� \*7� 2 �2� ���QC 9�6�& \*] �� Q]:+%�&� $*	:�1/ 3
+Q	:L	 W�7� �� �::� �:� �3%34@ 2'1P/ �� �/�F ��"$2 _K& �/ ��*	 �/ �1! 

& t�"P�:>��&� u�/ I"%� ��2�(� 2:[�#%��! �/�F �Q>� �/  & �� �!:I">)
��/ J�� �;4	 ��	 :�E�(	 D ����  �"#$� �#%� \*] �� L	 �2� ���QC 93::�� ��=�

�*/ 3!�*B u�/ 3/ �@ �;%1&� 31!�*B �*1B �v@�31� �/ ��/ w2� =��� �� �&� :3.
"#�,��;%�@�/�3? ���8 ��*	 ��*� :��)� �@ �&� =< �x*KB \*] �� ���? ��T

 �*	 2 \�("������� 0 �"#$� �#%2�$2� 9�-�	 �%�� �2�1T� �/ 1���1�� =� �Q>1� 
(">�:�� �?� 2 ���� I��*Q6 =� �����! y �/��/ 2� �*C 1$2� 9�1-�	 %��1;S 
�/��/� 2 3C 3!�*B�D�#%J3C �"B�4C �� �	��*�� D���� 9�-�	 z �"#$� �#%��

__________________________________________________________________
�����	
����� �)TWh (������������� ��	
�� ��.
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�& y:��&� u�/ I">%�&� 1.
��/�4/��[�� D��E�(	 ' ����  �"#$� �#%B�� �/ �+4O 'P/ �� %�1/�(	 1�U
\��+�m\�& �� 3O�� � 2:� =< 3�� 1: 1M6 I1T� �1/ ��:���1& I�����1? ��1/  
�[�����{ ':� �:J�?2� / �! �$�& 9�*O:�1/ |$�/ ���s}nnn �1	 knnnn �:�1:���
���� \��� 9^#.� 2 *& y:[�#%3�������� W�7� � �"#$� �#%� �� �'P/ D

*& ��%����H�����/ 9�2�E ��[ 1� 2:'/:14%8�1:�� �1E�(	 ~��14"�� �1�����
�&� �"B�& ."&� �/ �	 �&� =<�/ %+& �$�(� D�� �� �1/ _:1E*	 �*B  *H$� �� J��-

�-82 %+��*	  �! )ARDL (  2��1@ 2 ��& _:R71	 �1KB )ECM()%1&��/ �1/ 
����  �E�(	 �/ �FG� ���*6 �"#$� �#%)Z�2� %1] �*.15 �+41O 'P/ �� lj�

jko� 2'.5 �:�R	 ���2 %"�:8  �! �� �E�(	  3� J�1	*5 314�/ 2 931� 931�
�*C �"B���� .

 �1E�(	 ,14:���� J31C X�1T�� 9�+$�K� �/  �2�� X2� 'P/ �� g�&� D���/
���� �"#$� �#%)+4O 'P/�� 3C 3!�*B �. �1E�(	 \3�  �M� %��Q� �/ N�&
���� �"#$� �#%�+41O 'P/ �� %1� ����1��I.�2� Z��1/�� �71"P� %R:1E*	

ARDL 2��@ 2��& �KB _:R7	 )ECM (  &��/ 2%����������� 2 %�/ �!�:L"� %�
	�	:'P/ U�! #.	 �� IT4� 2 X��;S :��� 3!�*B �.�/ I.C 'P/��2��/ 0/�	 

����  �E�(	 �"#$� �#%�+4O 'P/ �� �"C�� ��7"B������ 'P/ 2%�T:"� �/ 
���� W�7� \�"45 ,4:���� %	���;4.:� ,���� 2  �:? �"#$� �#%�+4O 'P/�� 

�*.5�%������.

?+'�@�� %�@/�#0 A@!��B�� ��@� C���� D��.�E��� %�(��%�-,.� �@,�
4�!5 67��� 

�!��� �1:B�  �! J��">1? 9�1+$�K�  ���1/��Z(	 �1E� ��1�� �"#$� �1#%��

__________________________________________________________________
1- Schweppe et al., (1988). 
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'P/ %"+4O 2  ��T	 )%H��B  �! �/ x*/�� 2�1"��? 9�*O t�"P�  �!�*.5
�&� .9�+$�K� %B�/q(�  �1E�(	 �1/ �� �*B ��*	 ��1�� �"#$� �1#%'1P/ �� 

�"C�� W*K+� %H��B �3� �1E�(	 �1/ �H�� %B�/ 2 )��1�� �"#$� �1#%'1P/ �� 
�&� J3C �23R� �+4O .[:�  ��3+	 2^6 'P/ �/ J%"+4O 2 %H��B  �! ���1& )

'P/  �!��7"8� 'P/ ���� �� �+$�K� [:� ��  ��T	 2  ��2�.5  �!J��@ 3��.
	:�*�)jm�}(1�:$�(� X*& 'P/ �� [,��/ �E�(	 =�*46 �/ �*B  ����  �"#$� �1#%)

&��/ 2 3(� �/%�&��� �� J3C X�T�� 9�+$�K� �:4,�E�(	  ��1��  �"#$� �1#%��
! 'P/� ��7� t�"P� %� ���� =< �� �@ )�"B���� %1+$�K� �1/ =�*	,)�#	*1! 

�:@ 2 �.:� 2 �">@�/ )=[�2 N...��@ J��C� .�:$� �/ ��� D�� D�� ��B 9�:O*7B 
�&� =< =�*/ J�:B� �/�8�:� 34���!  ���� ����.%1&��/ �1/ �>8 D�� D���/�4/ 

���& �� J3C X�T�� 9�+$�K� ����  �E�(	 ,4:�� "#$� ��#%�+41O 'P/ �� )��
2� %���B 2 %�B�� 9�+$�K� 'P/(%������� .

F+*�G��H D��.�E� 
�C�$�K� =�*"/ 3,+=*&�3�< )jm�j(2�� ">P� =�*46 �/ :�� �� �+$�K� D:4,

�>��� �f���< %"+4O 2 %H��B 'P/ 2� ��  ����  �E�(	 .'!2h1� �� =*&�3�<
*B��E�(	 ' ����  �"#$� �#%�2� %] �� Z)jm�k�jm}l (%&��/ ���"� 2 J��@

 %� =�.� ���� �5 3!� �"#$� �#%�1�f� �41& \��� 2 �-� �/ 2 D:.��� �5 �/
 ����  �E�(	 D:4��! )�&� �"#$� �#%=< �1�:8 �1/  ��1�� %H">1/ �f���<�� 

���� .
=�� �� 2 g��*	)jmls(33445 D::+	 ���*6 %&��/ �/ Z �1E�(	 ��1�� 

__________________________________________________________________
1-Taylor (1975). 
2-Anderson (1971 ). 
3-Thomos & Macherron (1982). 
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�"#$��#%'P/ �� 4O�+��/ 34"B���� =�">�H��.3C� �5 3�3C ��*"� �;�<��
 ��/ �E�(	  3O������ �"#$� �#%=�">1�H�� �+41O 'P/ �� )J�2��� ���� 11

��� )�1&� J�*1/ x*/�� �+4O 'P/ 9�3:$*	 3C� �/ I:(">��:� �*] �/ �1��
 )0��4O ��"B�&�� ��3+	 34��� %���*6 2 %4� 9��::L	 ... %1� [1:� 31C� �� 31��*	 

3C�/ �FG� �E�(	.
� �+$�K� �� ��N�� 2 =*& D:5 =�! �H )���c(1D::+	 ���*6 %&��/ �/ 
 �E�(	 Z3445 ��1�� �"#$� �1#%Z�2� %1] =�">1�H�� �*.15 �+41O '1P/ �� 

����1�� 34"B���� .�1/ �14/ �5 �&� D�� Z34!� =�.� �+$�K� �� �O�� ���"�
 �1/ �Q>1� 0��4O %e+/ )%"+4O 9�3:$*	 �:!�� 0��41O )�1H�� ��1�� W�71� 

�"#$��#%3����  �".:/ .
�4:&��*� 2 �f������3��/)���c(2�� '!2h1� �*1B �1/  ��1/ �1E�(	 =�*146

 9��3B���� �"#$� �#%�1E�6 �1:-:5 2)�1E�6 �1:-:5 �1F� %1&��/ �1/ ) 2� 
 �E�(	���� �"#$� �#%'P/��  ��T	 )%H��B  �! 2�"B���� %"+4O 3��.D1����
�+$�K� J��� �� \�&  ��/ %����  �&  �!  �!������� �f���"1&�5 �� J��-"1&�

 �&� J3C .�/ �;�< $*1�+� 9�1+/�� �8�31� �2��� J��-"1&�%)OLS(3�1/ �1/���2
iB�C �! �"B���� \3� / ���"� 21:=�,1E�6 �1:-:5 �15 �1&� =<�1? ��1�� 
�"#$��#%"� ���& Z��3�� �/ 3��*	 %�  ��T� �:L"� �� =�*46 �/ ��:8 �v� �!�:L

�B*& D�[H��1�  �! �1�:8 )��1�� �"#$� �1#%2... ��1��  �1E�(	 ��31(�  2� 
�"#$��#%�!�� �FG� 'P/ 3C�/.

*?�/2�)���(4��1��  �1E�(	 0/�1	 %&��/ �� �O�� ���"� �*B ,+$�K� ��  
#$��"�#%%� ����� �� ���T:� �*.5�� 3!� .W�7�  2 ���� =�?3445 �"#$� �#%��

__________________________________________________________________
1- Honkinson & Rhys ( 1983 ). 
2-Bandaranaike & Munasinghe ( 1983 ).  
3- Ordinary Least Squares (OLS). 
4- Ubogu ( 1985 ).  
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�& �/ W�7� ) J2�? �?3445 %H��B =2  ��T	 )%� I:>(	 %"+4O 14S 2 3145:D
"�:�T�%?:����1�� W�7� =�[:� �@  �"#$� �1#%Z�2� �� �1Q8)��t(=�[1:� 2

%4:.��;C %�O� )��	 �1&� �+41O '1P/�� %R:1E*	  �!�:L"� DD:14��! 2
���%"+4O 9�3:$*	 =�[:� 2 3�)����  �E�(	�/  �F�  �"#$� �#%1O 'P/�� �+4

���3� .
 �*?)���(1[� 9^�3+	 �2� �� J��-"&� �/ �%2��1��  �E�(	 %&��/ �/  

�"#$��#%�"B���� �+4O 'P/ �� �&� .+$�K�,�/  �*? / 9�6^]� g�&���&�
 J3�</:D\�&  �!����1���� �1&� �1"��? 9�*O ��*�*:� �+4O 'P/ �� .
/ ���"��@�� J3�< �&�%��E �".:/ �@ �&� =< �� �/ U��\31� �� J31C J��2)��

)3���� %4+�  ���< �M� ':� D:4��! ��1��  �1E�(	 %4:/ ��"#$�1#%'1P/ �� 
�!�:L"� �/ �+4O�%34��� �1�:8 ��1�� �"#$� �1#%)'1P/ �� 9�31:$*	 31C�

)�+4O �B*& ��:8 2 D�[H���  �! ...���� %H">/.
 �3/)���b(3(� �� $�,����  �E�(	 0/�	 %&��/ �/ �*B  �"#$� �1#%�1& �� 
'P/%H��B�&� �"B���� �f���< �*.5 �� %"+4O 2  ��T	 ).=< �� %5�� ���"�

 '.5 �5 �&�  ��/ 2 �� �� �"?�[/  ��T	 'P/  ��/ J3C �Q&�R� %"�:8  �!
'P/ %� �� �� �"fS*5 %"+4O 2 %H��B  �! 3C�/.

^5*C 2 g*/ ��*5)����(4$�(� �� ,%&��/ �/ �*BK/��,8�D:1/  ��71"
 ���� W�7� =�[:� �"#$� �#%�!�:L"�2 �%34��� �� ���:8 2 3� ��1�� �"#$� �1#%

�"B���� 3�� .W�7� �;�< ���� =�?3445 �"#$� �#%�1/ �� ) ��1T	 )%H��1B J2�1? 
 ��2�.5 J��15 I:>1(	 ��[1/ 0��41O 2 q&*"� 2 �S*5 0��4O )N�1& 2 31��
'.5 �� 2 %"�:8  �!��/ %�� _K& �� ��  3� D��  �W�7� J2�? 5)J3144 1/ �

__________________________________________________________________
1- Gowdy (1985). 
2- Partial adjustment model. 
3- Badri (1992). 
4- Kumer Bose & Shukla ( 1999). 
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�� �1$��� J��*� 9�6^]� X���� ��:&2 314!)%1] �\�1& )��/���c 11�/��� (
J��5 �Q&�R� 3�� .%� =�.� ���"� 2  ��1T	 '1P/ ��  31�<�� '.15 �15 31!�

 'P/ �� 2 �� �� �"?�[/ )��[/ 0��4O �1S*5 0��4O 2  ��2�.5 )%�*f>�  �!
 �� �� �"fS*5 q&*"� 2�&�.14��!  �1E�(	 %1"�:8 '.15 D: 931� J�1	*5

c/�1) ��2�.5 'P/ �� �/�)%�*f>� 'P/ �� 1�/�)��[1/ 0��41O �� 11
b�/�1�&� [:S�� ��:>/ q&*"� 2 �S*5 0��4O �� 2  ��T	 'P/ �� .

9*/�� 2 D�3�? ) ��"&� D:/ )����(1%�71� 9�16^]� 2 ��1�< �� J��-"1&� �/ 
\�&  ��/  �!����–����c �/ �2��1/ ���1��  �1E�(	 0/�1	 �"#$� �1#%��2�

P/ �:���&� %"+4O 2 %H��B '�"B���� 3�� .%� =�.� ���"� iB�C �5 34!� �1! 
��/ J3C ��2 �2� �/ �Q>� /  �! J31C �1"��?��5 �)�1:��4�� =*:1&�?� \31�2)

�2�OLS %��1�� �1&�� �v5�3� �2� )3(g�>1� 31�� .'.15 D:14��!  �1!
 ;/�.� �2� �&�!�� J3C �Q&�R� �2� �� �;4	 2 34OLS �1E�(	 %"�:8 '.5 )

�2� ���& �/ �Q>� �M�^� �/�8�*] �/ �!D:���  � �&� �	 .
%/ D1�& D�� 2  �/ �?*	 ) ���*�)b���(4�� '!2h1� ��1��  �1E�(	 �*1B  
�"#$��#%b��� �� ������� �*.5 �� %"+4O �5�C /:D\�&  �!����1���c 
%&��/J��@ 31�� .�2�Panel Data	�1:4f ��2��1/ 1/ ��5 �D1�� �� J31C �1"��?

 �+$�K��&� �5�1C %1?h�2 �15 �&� =< �� %5�� �O�� ���"� 2%"+41O  �1!
 93C D:4��! 2 z*� )J��3�� ���� �� t�"P����� �"#$� �#%�� J��-"1&� ��*1� 

3:$*	)%�'.5 3��*	 34!� ���8 �:FV	 �R	 �� %"�:8 2  3:$*	  �!.
�	�*�2 DC�� )b���(5/�[� 9^�3+	 �2� 2� �� J��-"&� 1�9Y��1+�2 %

__________________________________________________________________
1- Beenstock & Goldin & Nabot ( 1999 ) .
2- Dynamic Regression Model.
3- Maximum Likelihood (ML ).
4- Bjorner , Togeby & Jensen (2001).
5-Kmerschen & Porter (2004 ) .
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=��[�!12 %&��/ �/ ��/ ��1��  �E�(	 ��2 �"#$� �1#%'1P/ �� 2 %"+41O  �1!
H��B%34"B���� .\�1& ��1�< g�1&��/ �	�*1� 2 DC�� ,+$�K�  �1!��–���c 

'P/�� H��B 2 %"+4O  �!%�� %5�� ���"� 2 �"��? 9�*O �f���< �1@ �&� =<
 �(	 %"�:8 '.5 H��1B '1P/ �/ ,>��(��� �+4O 'P/�� �E%�"fS*15 �1&� 

�+41O '1P/ �� �1E�(	 ��31(� �1/  �:FV	 �*! =3C X�? �� =3C ��& D:4��!
���3� .

?+?��H�� D��.�E� 
%��34B 2 �5*	)�c�c (��'!2h� 2 %&��/ �/ �*B ��2��/  �1E�(	 0/�1	

���� �"#$� �#%'P/ ��  ��T	 )%H��B  �! "+4O 2  ��2�.5 )�"B���� %3�� .��
\�1&  ��1/ =�;-O� =�"&�  ���< 9�6^]� �+$�K� D��  �1!�c�� 11�c� ��*1� 

�:4f	 2 �&� �"��? ���8 J��-"&�)��2��/ %$*1�+� 9�1+/�� �8�3� �2� (OLS) 
�&� .%1� =�.� ���"� ��1��  �1E�(	 �15 31!� �"#$� �1#%�1/ �+41O '1P/�� 

%��!�:L"� 34��� �1�:8 ��1�� �"#$� �1#%iB�1C )�1�:8 2 %"+41O 9�31:$*	 
�B*& ���� %H">/ D:.���  �! . �*] �/ ��:8 '��[�� �/ �5���� �"#$� �#%)
W�7� =< '!�5 �+4O 'P/���:%� �3 34@ �B*1& �1�:8 '��[1�� �/ 2 �1!

 �+41O 9�3:$*	 iB�C 2 D:.���)W�71� ��1�� �"#$� �1#%�+41O '1P/�� 
%� '��[�� 3/�� .
 *:��)�c�� (2 %&��/ �/�/��2� ����  �E�(	 0/�	 �"#$� �#%'P/ ��  �!

 �*.5  ��7"8� t�"P�)=���� U$�8 �� 31C�� %&�4C��5 ����(�1&� �1"B���� .��
D��(R	:\�&  ���< 9�6^]� ~ �!�1�c�� J��-"&� J3C .=�.1� �O�� ���"�

 �/��/ �+4O 'P/  ��/ %"�:8 '.5 �5 �&� =< Z34!���/�–�&�  �1E�(	 2
���� "#$� ��#%%��!�:L"� �/ �+4O 'P/�� 34��� ��:8���� �"#$� �#%)����

__________________________________________________________________
1- Partial adjustment model .
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�B*& ��:8 2 �+4O 'P/ Z�2[�� %H">/ D�[H���  �! ����.
%��;-O��*�  ��-O)�c�� (�*M4� �/ ':1� 2 %1&��/ ��1��  �1E�(	 %14:/ 

�"#$��#%�2��� J��-"1&� �/ )=������ (OLS) 9��1::L	 31�2� %1&��/ �1/ �31"/���
 ��� W�7�� �"#$� �#%��'P/ 3�6  �!Zu�/ W�7� )%H��1B ���1C) ��1T	 )
%�*�6) ��2�.5 2 %"+4O (��\�&  �!�c�b1�c�� �&� �"B���� .�1/ N�&

 ��11�� �115 W�711� =�[11:� 9��11::L	 311�2� %11&��/ �"#$� �11#%11/:D �;$�11&
�c�b1�c�� %1+8�2 ��:8 �/ =< x�Q	�� )��1�� �"#$� �1#%i$�1B�� \*71R� 2

	 �� %�B�� �:�R J��@�&� .� =�.� ���"�%�@ 3!� '.5 �� �E�(	  3�<��  �!
 I5 93� 34�/ 2 93� J�	*5�&� �� I1! �1E�(	  31�<�� '.15 \�� D�� �/ ��� 

J�11	*5 �11"?�[/ 9311�34�/ �� I11! 2 9311��11&�E�(	 %11"�:8 '.115 �� . �11E�(	
 ��:8 9��::L	 �/ �Q>� D:5�".����� �"#$� �#%J�	*5�� 93� 34�/ 2 93� I5

��/ '.5 ��2 J3C�&� .
 �f>6)�c��(�/2 %&��/ ��2��/ ����  �E�(	 �"#$� �1#%'1P/ ��  �1!
)�+4O 2 9��3B 2  ��2�.5�P	:D'.5 �� 2 %"�:8  �!��1"B���� =<  31�
�&� .J��� �� �+$�K� D�� ��  �&  �! \�1&  ��/ %����  �!  �1!�c�� 11�cc 

J��-"&� J3C 2��2��/ 8�31� �2� �1/ \31� %$*1�+� 9�1+/�� �(OLS) \31� 2
�KB _:R7	(ECM) �&� J3C X�T�� .�O�� ���"�)�15 �1&� =< Z34!� =�.� 
%��!�:L"� 34��� ��:8���� �"#$� �#%W�71� =�[:� )��1�� �"#$� �1#%Z�2��� 

�+4O 'P/ Z�2[�� ���� )�Q8 �B*1& ��:8 ),1E�6 �1:-:5 2 D:.1���  �1! 
���� �"#$� �#%/�:L"� �� =�*46 ����  �E�(	 �/  ��T� � �"#$� �#%'1P/ �� 

��� �1F� �+4O 1�3.'.15 D:14��! 2 %1"�:8  �1! ����� J31C �Q1&�R�  31�
J�	*5 93�)�� 2 �� �� �"fS*5 �� �� �"?�[/ 93�34�/ 3�� .%� D���/�4/ �-? =�*	

���� ���� �"#$� �#%�� �+4O 'P/ �� J�	*5 %/ 93� �&� '.5 .
��B 9�+$�K� �/ �2�� �/ B�� 2 %� 14:�� �� J31C X�1T�� %1�,��1��  �1E�(	  
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�"#$��#%�+4O 'P/ �� )�O�� �T:"� D�� J3C  �E�(	 0/�*	 ��"B�& �5 �&�
���� �"#$� �#%/��5 �+4O 'P/ �� 31��H�3f� �/�.1� 9�+$�K� �v5� �� ': .��

$�K� %���	 4:�� D�� �� J3C X�T�� %/�T	 9�+,��:8 ���� �"#$� �#%'1P/ �� 
)�+4O �B*& ��:8 �2[�� ���� )D�[H���  �!Z�+41O 'P/ W�71� )��1�� 
�"#$��11#%2 �11Q8 Z�2� �� ...�(">11�  �11!�:L"� =�*1146 �11/)��11��  �11E�(	 �11/  
�"#$��#%%� �F� �+4O 'P/ �� 3����? .�1!�:L"� D1�� =3C iP.� �/ \��)��
'P/&%�  �M� �*S��S �� �� \3� ����� 2 ~:(R	 �2� �/ X* ������I.

I+'��� %�/�#0 %2J.�( %�K� %�!$� %�-,.� �,�4�!5 67��� 
���� z�*��  ��/ �E�(	 'P/ ��  ����  �! �1��� ��  31:$*	 t1�"P�  �!

 �+4O 'P/ $[4� �/ ),)��;� �� �/ )3:$*	 ��M� g�&�,31:$*	 0/�	 �� ��B ��7"8� 
%� ~".� �*C .=�1�� �1� �� ��1B J�H4/ �� 3:$*	 0/�	 )\�v�  ��/ 1/ D:1+� �

%� t��+	 ��� 9�*O �*C:
)c��(( )TEEEMLKFQ n ,,...,,,,, 21=

=< �� �5M, L, KJ��;� W�+� U:	�	 �/ ��*� 2 ��5 )�����&  �! 2 �&� �:$2�
Ei[:� i*� D:�� ��1�� ���� ��  ���� z �"#$� �1#%2 �1&� T�16*�T� [1:� ��  �

 � �H�� ���*6 34�� 9��::L	�2�4� �&� .J��1;� U1:5�	  ��71"8� J�H4/ ��  �1!
 ��*? �/ �� X�Y P"��  � %� �� 4�[! �8�3� )J�H4/ �5 345,31:$*	  ��1/ �� D1f�� 

"C�� \*7R� �� %7P.� ��3(� 3C�/ �.14�[! 0/�	 =��5 �8�3� �/,0/�1	 )J�1H4/ 
/ 3:$*	 ���*6  ��/ �E�(	 �%� �&� 3�< .����  ��/ �E�(	 �?� �"#$� �#%=�*46 �/ 

�*C �"��? �M� �� ��� 9�*O �/ )3:$*	 ���6 ��:
)c�b()T,Q,P,P,P,P(XX imlkeiei =

����  �E�(	 0/�	 )D���/�4/ �"#$� �#%=�1�� �� )�+41O 'P/ �� t�� %+/�1	 )
��:8 ��1�� �"#$� �1#%(pi) ��1�� �1H�� 2J��1;� �1�:8 )D�[H��1�  �1!  �1!

  �����:�(Pk,Pl,Pm)�2[�� ���� �� 3:$*	 2Z�+41O '1P/ (Q) �1&� .D1�� ��
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L ).(
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µ
µ 10

9��::L	 �v� �H�� ���*6 �� �&� Df�� ��*��2�4� (T) �*C J��-"&� [:� .�#%
\3� �� �1! �1:��;4. �� �� :14,�1E�(	  ��1��  �"#$� �1#%�1f������3��/ \31� 

2�4:&��*�)���c (+& =< �� �@ �&�%J3C ���1@ \3� �&�%��1/  �1E�(	  
���� �"#$� �#%�:��;4. �*C �4Q� 2 �M�  �E�� '!2h� �1&� �"��? ���8 .��
��� ��� �/ \3� D�DW�71� �� 31:$*	 ���*6 �H�� 2 u�/ ) ��7"8� J�H4/ �� �@

34@%� t��+	 ��� 9�*O �/  2 3:$*	 0/�	 )�*C:
)c�c(Q=Q(J,N) 

=< �� �5N=�:/ 3445Z��1�� ���1C )%��7�  ���� ��3(�  �"#$� �1#%(E) 2
 ���� �H�� D�[H���  �!(S) 2 �&� J31:$*	 ���*6 ���& �1&� .!0/�1	 D:14��
4�[!,%� �"��?�M� �� ��� 9�*O �/ [:� J�H4/ �*C:
)c��(EPSPJPC esJ ++=

��>� ,�4:;/ 3:$*	  ��& )J3445 �14�[! 0/�1	 =��5 �8�3� X[�">� _K1& �� 
3:$*	 �� %4:+��&� .�C�� I:!�*B h���?Y 0/�	 �� J��-"&� �/ )D���/�4/:

)c�()))S,E(N,J(QQ(EPSPJPL esJ −µ+++=

�T4�� �� �5Pe���� 9��3B ��:8  �"#$� �#%)ps ���� 9��3B ��:8  �1!
 2 D�[H���PJJ��;� ���& ��:8 2 3:$*	  �!�	 U��E h���?Y 0/��&� .g�1&��/
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? �M� �� g^?�� ��5 9�*O �/ 3:$*	 0/�	 �fC �?� \�� �"�� �*C:
)c��(2f1f NJQ =

=< �� �5  �*] �/)ESexp(N gg 21=21212 f,f,g,giB�C �&�!.
�?� \�� �8�3�  ��/ )h���?Y 0/�	 4�[!  ��&,J�1H4/ J��1/2� �1�� 9�*1O �1/

 %>�*���/ �*C:
)c��())),(,(( SENJQQEPSPJPL esJ −+++= µ

)c���())exp(( 2121 ggf
esJ ESfJQEPSPJPL −+++= µ

~".� �/ K/�� ��  �:?,c�������1(� U>1��/ E,S,J 2iB�1C�I:!�*1B 
�C�� :

0
2121

1 =−=
∂
∂ −

g
Egsff eJfp

J
L

J
1µ

02122111 12 =−=
∂
∂ − gEgSfggf eESgfJp
S
L

s µ

02121211 22 =−=
∂
∂ − gEgSfggf eESgfJp
E
L

e µ

02121 =−=
∂
∂ gEgSff eJQL
µ

/ �/ �����(� =��2< �&�E)S2J� �� �4:;/ q���C  ���8�/ 2 Y�/ q/�2  ��& )
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���;�������  ��/ �E�(	 0/�	 ) �"#$� �#%/ ��� 9�*O �/ �3�< %� �&� :
)c���(3J2es JpPKPE γγγ= 1

=< �� �5iJ VJp =�&� �5iV�&� �+4O 'P/ Z�2[�� ���� Z3445 =�:/ 
��(� 2��K)1γ)2γ23γ�/ �&� �/��/ U:	�	 �/ :
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����  �E�(	 0/�	 ���;��� D���/�4/  �"#$� �#%'1P/ �� 9�*1O �1/ �+41O 
K/��,/ ��� �%� �&� 3�< .
)c��b(321 γγγ

ieS VpKPE =

��/  ��/ �� D�� �� 0/�	 ��2c��b%� ��� 9��3B �5 �*C ��1�� �"#$� �1#%
��3(� �/���� %��7� )�6�& 9�2*�:5 U>��/ (E�6 ��3(� 2,���� %H">/ =< .

E�6 x�Q	��,���� �"#$� �#%W�7� �/ 'P/ �! �� ������ D '1P/ =< �� )�1/
 ��;� �� =�*46Z3:$*	 (�� )J�� / �5 %	��3B �����%� �*�2 �M�3� )��2< 31!�*B 

�*/ .E�6 �6�& 9�2*�:5 �!,���� �"#$� �#%��31�� �1/ '1P/ �! �� )Zpe���� 
� 2 )�����$�� �� D%��3(� =��! �@ �&� ���� �"#$� �1#%��31�� �1/ Zpx�1�:8 

����  ����/ .�?� 9��3B ���� ��3(� ���� �"#$� �#%)�*1C ��1E =< �1�:8 ��
 %4+�PeE%� �&� �/ =< 9��3B ���� �5 9�*O D�� �� )3�<)q���1C �� �15 

W�7� ��3(� �/ 3��/ �4:;/���� �"#$� �1#%��1E )=< %1+8�2 �1�:8 ��(PeXei)

�/%� D���/�4/ )3C�/ �/� �C*� =�*	:
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)c��c(eixe XPEP =

"#�,�!� [��� :���� W�7� �� %C�� 9��3B ���� �@ �&� =< � �"#$� �#%
(E)���� W�7� =�[:� �� %+/�	  �"#$� �#%E�6 �:-:5 2,=<�*/ 3!�*B:
)c���(eiXRfE ).(=

D���� %� 9�*O �M� �� =�*	 ���� W�7� �5 ���? �"#$� �#%[:� )�� %+/�1	 
�� =< �� %C�� 9��3B ��E�6 �:-:5 2,���� �"#$� �#%�&� :

)c��(),( REXX eiei =

%� �T:"� �� �C*���� 9�*O �/ �� Y�/ q/�2� =�*	:
)c���(),( REXPXPEP eixeixe ==

N�3�� �T4�� �� �5ei���� W�7� X*;-� �/  �"#$� �#%�+4O 'P/ �� �&� .
�� %C�� 9��3B ���� )D���/�4/ ���� �"#$� �#%)W�71� =�[1:� �� %+/�1	 ��1�� 

�"#$��#%E�6 �:-:5 2,=<E�6 �:-:5 %$2 )J�*/,���� �"#$� �#%W�71� �1/
 92�-	 =< �!����� %.W�7� ���� ���� �"#$� �#%�1&� �6�1& 9�2*�:5 U>��/ )

E�6 �:-:5 %$2,=<�1/ �1H�� 9��1Q6 �/ �� 2 ��3Q	 2 0��*	 �2� �/ )�2�14� 
3:$*	���� �"#$� �#%���� %H">/ .�15 �*1] =��! �"1C�? �� )31C J��1C� [1:�
�&J�K/�� =��� =�.�  ��/ J�� D��	,9��3B D:/ ���� �"#$� �#%E�6 �:-:5 2,

W�7� ��3(� 2 =<���� �"#$� �#%K/�� 9�*O �/ ),c�����%�<�3018�2 �� �5

eiX
ERf =)(�&�.

J�;/ �/ ��  �:? K/�� ,c���%�=�*	 9��31B ���� �15 ���? �T:"� ��1�� 
�"#$��#%E�6 �:-:5 �/ %H">/ [:� ,%� D���/�4/ )���� =< �C*� =�*	:
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)c���(
)(Rf

PP x
e =

q/�2� �/ ��*	 �/ c��b2c���)��3(� =������8 �/��/E)�*5�1� q/�2� �� 
��3(� %4�[H���PeK/�� ��,c���g�&��/ =< �� 2 =< �� xei�C�� I:!�*B :

)c���(321 γγγ
ixsei VPPRhX )(=

�K/�� D�� �� �5 21 γ−−= ))(()( RfKRh�&� .
K/��,c���>��(� �� ,K/�� �/ ,c��b2 %+8�2  �!�:L"� U>��/ Xei 2Px)

 �!�:L"� 9��3B ����  �� �/E2Pe�"��? ���8 .�f������3��/ \3� �� �:+Q	 �/
 �4:&��*�2)���c(� �� )4:�, �E�(	 ���� �"#$� �#%�� �15 D1�� �/ ��*	 �/ 2

K/��,c�����3(� 01 2 <γ<−�&� /  ��/ )�%14R4� �1�� _K1& =��2< �&�
 ��:8 %4R4�  Y�/ 2 �E�(	(Px)))�1E�(	 %1"�:8 '.15 �15 �&� D�� �/ ���

( )2γ�:L"� 3C�/(��� �5 ���3� %�:$� N� )4@:Ibγ14��� W��]� �� ,9��1::L	 
3C�/ �/�F )��:8 .��3(� �5 �&� D�� J��& ��� ��bγ� %+/�	 �px9�*O �/ 2

�yK/��,��H$ ��"%�*C �"��? �M� �� :

xLnPmm 102 +=γ

� ����$�� D��:8 %"82 )���� �"#$� �#%'��[�� �1:314@ �3)2γ�1::L	 [1:� 
��5 3!�*B .�5 ��� D�� �/�4/01 <m200 <mD���/�4/ )�&� 2γ/�� �� 3�3� ,K

c���%� ���8 �C�� I:!�*B �T:"� �� 2 ��:?:
)c�b�(311 0 γγ

i
xLnPmm

x VPPRhX Sei
+= )( 

0/�	 c�b��*�K�  �E�(	 0/�	 ���� �"#$� �#%%� J3:��� �1/ )D���/�14/ )�*C
I"���H$ %� =< W�] 2� ��  �:? ,K/�� =�*	�C*���� 9�*O �/ �� Y�/ :

)c�b�(ixxsei LnVLnPmLnPmLnPRHLnX 3
2

101 γγ ++++= )()(

=< �� �5)H(R)=Ln(h(R) �&�.
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�
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�5 J��& ��� D�� D"��?�M��� �/2γ�� %+/�	 xP3C�/ =< %4�[H��� �/ 2
,K/�� �� c���I"���H$ 2=< W�] 2� ��  �:?),1K/�� �1/ �"4� ���;��� �5c�

b� �*C %� (�/ D:4S ��:8 �2�T� �5 3&� %� �M����� �"#$� �1#%'1P/�� 
%� [:� �+4O �!�:L"� ���& ��45 �� 3��*	)W�7� �/ ���� �"#$� �#%'P/ D�� �� 

%� x�Q4"&� D:4S D���/�4/ )3C�/ �FG� 2 �1f������3��/ �5 �*C %1� �� �4:1&��*� 
z*E*� D�� 9�QF� 3���+&*	 \�� ��  �!�*.5�� �5 )W�7� ��1�� �"#$� �1#%��

��:8 �/ J2^6 3��*	 %� �+4O 'P/���� �"#$� �#%�+41O '1P/ ��)�1R	 
��:8 �2�T� �:FV	=<��:? ���8[:� 'P/ D���� .

�4:1&��*�2 �f������3��/ \3� �� �:+Q	 �/ 2 \3� q>/  ��/)���c()�1� ��
 [� ��3+	  *H$��%� J��-"&� %�*C .�� =*S34�/ W�71� 2 %1+8�2 W�7� )93�

*�K� ����� �"#$� �#%�� %1&��/  ��/ )3���� 92�-	 I! �/ [� ��31+	 \31� 1�%
%� J��-"&� �*C)�&� J3C ��3Q	 %�"���H$ 9�*O �/ �5 .�*] =��! )*H$� D���� 

�5 � �� �Q8�D%+8�2 ����(�  �/��/ g�&��/ 93� 34�/ \��+	 )3C J��C� [:�(Xei)

W�7� �*�K� 2���� �"#$� �#%(Xei)*%� �O�� %� �T:"��� )�*C �C*� =�*	:
)c�bb()LnXLnX(LnXLnX t,eit,ei

*
t,eit,ei 11 −− −λ=−

�K/�� D�� ��λ=�:/ ��3+	 �6�& �?�&� .1K/�� %4�[H��1� �1/,c�bb��
�K/��c�b�g�&��/ =< �� 2t,eiLnX %��C*� =�*	:

)c�bc(
15

4
2

3210

−+

++++=

tei

ixxstei

LnX
VLnPLnPLnPRHLnX

,

, ln)()(

β

βββββ

����(� )�K/�� D�� �� �5 iB�C �!�/�/��/ �&� :

)(

)()(

λβλγβ
λβλβ
λγβλβ

−==
==
==

=

1534

1302

110
mm

RLnhRH
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/ �K/�� D�� �� �	�	:U:
Xei :   �E�(	���� �"#$� �#%�+4O 'P/ ��)
Ps:�B*& %+8�2 ��:8 D�[H���  �!)
Px:%+8�2 ��:8���� �"#$� �#%)
Vi:�2[�� ����Z)�+4O 'P/ 
1−t,eiX:W�7����� �"#$� �#%�� �+4O 'P/ ���Q8 Z�2� )

R:E�6 �:-:5,���� �"#$� �#%�&�.
� �/ �M���1? )�+41O 'P/ �� �#4Q] �:1+%�1O� =�*146 �1/ %�1	��B*1& D

���[H�� ��3��8 D%�*C %� K/�� =�*	,Y�/ :L	 %53�� �/ �� ��1& X�1� �1/ �:Z�1�� 
�C*�:
)k�so(

154321 dumLnVPLnPngLnPCLnX iieitei βββββ +++++=,

=< �� �5 :
teiX ,: �E�(	 ���� �"#$� �#%�+4O 'P/�� )
`eiP:%+8�2 ��:8���� �"#$� �#%�+4O 'P/ ��)
iPng :)%+:Q] ��? %+8�2 ��:8 

P:%+8�2 ��:8 I"���H$ �2�T����� �"#$� �#% �*1] �1/ �+41O 'P/��
�5( )2eiLnPP =)

iV:�2[�� ����Z�+4O 'P/ )
1dum :E�6 �:-:5 W�+�  ��T� �:L"�,���� �"#$� �#%�*/ 3!�*B .
�� / �:4f	 �5 �T�<�5�:4f	 )~:(R	 D�� �� J3C �"��?�� �� %1+�T�!  �!

 �2� �*7B �/ 2 %T4& ��7"8�ARDL \3� =*S 2 �&� �*B  �! �1/ _:E*	
�-82 \3� )%+��*	  �! �$��+� �	  �! 3�� �� �5 �&�� ��& =<  2�>	 �!J2^16 

�(">�  �!�:L"� �/ �-82 �� )!�-82 2 �(">�  �!�:L"�  �:BV	  � �1:L"�  �1!
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>/�2 34!� _:E*	  �!�:L"� =�*46 �/ �"Z%� J��-"&� �">/�2 �:L"� �T:"��� �*C
 K/�� ��,b�b��:L"� 1−t,eiLnX �&� J3C W�� .1� �/ D:4��! �� J��-"1&�  �

��:8 %��2 D:H��:� �B*& %+8�2  �! D�[H���  �!( )sP,K/�� ��b�b���:8 
�B*& %+8�2 �&� J3�< ���?�3� 9�*O �/ 2 �:f-	 �/ D�[H���  �! .
"f� , �E�(	 0/�	 �� �5� �/�8 ��1�� �"#$� �1#%� �*e1� )�1:L" �1:-:5 

E�6,���� �"#$� �#%J�*/ �5 �&� D�� �*�*� �f.� 2�>P� D�� %+/�	 �fC
 �&� �"B�4C�� �:L"� .� X2��E�6 �:!�� )�@ D,���� �"#$� �1#%W��71�  ��1/

 %�*1;-� D:14S =��15 %1�5 ��  31� �f.� �� D�� 2 �&� 92�-"� t�"P�
�&� .%� �5 �&� D��  ��;4.:� �� J�� ��-"1&� �/ =�*	� JD:.1���  �1!�:L"� �

��5 %�5 �� =< .>��(� )�!�:L"� D�� �� %f�,%C*��B =�[:� ���� �"#$� �1#%��
E�6 ��3(� �/ )�fQC,=<�&� )31C 31!�*B �1���� =3.1� �*��B 9�*O �� �5 .

��"$2 =�[:� 9��::L	 )�H���:L"����� �"#$� �#%���&� �fQC)��"$2 ��3(� �/ �5 
�>��(� \�����%�*C .%C*��B =�[:� �/ x*/�� 9�6^]� �5 �� =< �� ��� ��1�� 

�"#$��#%'P/ �:f-	 �/ �*�*� %��7� t�"P�  �!�:�>/ 2D1�� �1/ �1�*	 �
'P/ '45�2 �5 �"f� 92�1-"� %1C*��B =�1�� �1/ �Q>1� %��7� t�"P�  �!

 2 �*/ 3!�*B U���J�?2�:� �� %C*��B =��� �� 0��4O J��-"1&� �*1B %1�B��  �!
%� 5=��� =�.�  ��/ �:L"� D��";/ )344 E�6 �:-:5 ,��1�� �"#$� �1#%=�[1:� 

N��5�� ��� �&�))%�:!��/��c�c.(
N��15�� �1�� g�1&��/ �15  ��1T�  �1!�:L"� t��+	 �/ =�*	 %� D:4��!

 ��15 J��-"1&� �*1M4� D1��  ��/ �E�(	 0/�	�� )�*C %� t��+	.�� D���/�14/ D1��
 �/ N��5�� ��� �� '!2h�*46 %� J��-"&� �%-:5 �:L"� �� =� 1K/�� �� �5 �*C,

c�b�/ ��T� �:L"� 9�*O �1dum �&� J3C %��+� . ��T� �:L"�1dum �1/ 
%� t��+	 9�*O D�� �*C)�< 2 9�6^]� �3"/� �5  ��1/ N��5�� ��� �/ x*/�� ��

\�& %&��/ ��*�  �!)�c����c�� (���? �2 �& 2=< �1/ x*1/�� D:H��:� N
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%� �Q&�R� �*C .\�& J3C �Q&�R� D:H��:� �� �"�5 N��5�� ��� =�[:� �5 %��!
J�*/)5 =�*46 �/ E�6 U&�4� �:-:,���� �"#$� �#%)�1� �36 =<  ��/ �*1M4�
%� 2 �*C \�& Nf6�/ �!��Q1&�R� D:H��1:� ���".1:/ N��15�� ��� =�[:� �5 %
J3C)�&� J�*/ =�*46 �/ E�6 U&�4��� �:-:5 ,���� �"#$� �#%)�316 =<  ��1/ 
�-O%� ���8 34!�.

<+L(� ARDL 
�� J��-"1&� �1/ �1+$�K� D�� �5 �T�< ��J��� �1:4f	2 %��1��  �1&  �1!  �1!

 *7B �/ %T4& ��7"8��� %+�T�! �1-82 �1/ _:1E*	 �*1B  ��*�  *H$� � �1!
 %+��*	)ARDL ( 2�KB _:R7	 ��@2 ��&)ECM ( �/ �/�2����  �E�(	 \3� �� 
�"#$��#%%������� .�� D���/�4/ �2� D�� Z��/���7"P� %R:E*	 �/ ��>8 D�� �!

%� ����� �*C.
D:C 2 =��>� 1)���� (%� �/�F �1O�� %+�T11�! ����11/ �?� �5 3445

 / �� ��/ 9�+/�� �8�311� �2�  �:?��5 �1-82 �1/ )_:1E*	 �*1B  *H$� ��  �1!
 %+��*	 2 �5�-8 3C�/ J3C _��7	 %/*B �/ =<  �!)�15 D���1/ J2^6 )3�< �&3/ 

�/���� 0��*	 �� 9�+/�� �8�3� �?��2��*���� )�*/ 3!�*B ����*B�/ %$� �S*5  �!
2 �"�5 U��� �����5 ����*B�/  �".:/ %3�.

 *H$� %�5 X�� )kqqqp ,...,, 21(ARDL %� �� =�1:/ �1�� 9�*O �/ =�*	
�@�:2

( ) ttitii

k

i
t WXqLYPL µδβφ +′+=∑

=
,),(

1

)���(p
pLLLPLQ φφφ −−−= ...),( 2

21-1

__________________________________________________________________
1- Pesaran & Shin ( 1997 ).

2- Microfit 4.0 , Pages: 393-395  .  
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kiLLqL iq
iiqiiii ,,,...),( L21=+++= ββββ 10

=<�� �5:
L=��6 Q	�� %���� �:BV	 �?,�&� \2�  �*] �/ �51-tYLYt =

tY=">/�2 �:L"�,\3� �� �*�*� 
itX=�:L"� ����// %R:E*	  �! ��� J3C �"��?��5 \3�)

K=/ %R:E*	  �!�:L"� ��3+	 �\3� �� J3C �"��? ��5)
( )iqq ,....,1=�-82 ��3+	 4:;/  �!,%R:E*	  �!�:L"� �� ���! �/ x*/�� )

P=-82 ��3+	,4:;/ ">/�2 �:L"� �/ x*/�� �,\3� )
tW=71�  �1!�:L"� )��3Q� �� ��6 =*��! %+K8  �!�:L"� ����/ 31�2� )%�

=2�/  �!�:L"� �� %���� �/ ���-82 �/�F  �!.
$��+� ��2��/,�����[�� X�� �� J��-"&� �/ Microfit �&� X�T�� �/�8 .X�1� D1�� 

$��+� ��[��,/ �� �*/[� %��1�	  ��1/ %$*1�+� 9�1+/�� �8�31� �2� �� J��-"1&� �
����111(�m,...P 0,1,2=2m,...qi 0,1,2=2K,....,i 1,2=��3111+	 %1114+� 

( ) 1K1 ++m%� D:�P	 t�"P� =*:&�?� 3�� .�-82 �v5�3� ��3+	 %14+� �!d�� 
'!2h11� q11&*	 �311"/� D:11:+	 �11? 2 J311C \311� X�11�	 =�>11f� J�2� �� �11!

( )n,...,mt 1+=%� ��2��/ )3�*C� �/���/  *H$� �� �5 %4+� D��3+	 �/  ��2m

� �� %� W�� D:�P	 X�H4! �:$2� 9�3!�. �*C ��31+	 �1/ %	��Q6 �/ ��m1��� ,
%� J��� �&� ��  ���< �*C .���� ��,�� J��-"&� �/ 3+/ �5<  �!��:+� �� %f� ��:

)AIC(1[	��*C )�D�[:/)SBC(=�4� )�*5�D:)HQC ( ��31+	 D:1:+	 U��E ��
J3C2R82 ��P"�� �/ �-%� �"B���� \3� �4:;/  �! �*C.

 �!��:+� =�:� ��)Y�/ 2 =��>� [	��*1C ��1:+� D:C�D�[1:/ )SBC ( �� ��1/ 
_��7	 4:;/ ,�-82 %� ��;4.:� \3�  �! 344@ .:+� D�� =�*/ �S*5 �/ ��*	 �/ ��

��*�� IT��-82 ��3+	 �� )���O �! *��%� %34@ �� �	  ���< 9���� ��3+	 ���;�
__________________________________________________________________

1-Akaike Information Criterion  .  
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�� �,��-,.� %'��� %�/�#0 1��0 ��(��� �23& 4�!5 67�)9:;9+9:<=(��� 

�&� ��  �"�5 �*C J��� .��D�� '!2h� ��1:+� D�� �� [:� ��1/ ��31+	 D:1:+	 
�-82 J��-"&� �4:;/  �! J3C�&� .��[1�� X��Microfit ��1/ U���1E g�1&��/ ��2

 �/ x*/�� J3C\3� ARDL ���� D�E %/�P"�� ,i:P.	 =*��< �� �O�� ���"� 1)
2 93�34�/ U���E%� ��2��/ �� �;�< %Q��� ���3��"&�  �KB 34@ .X�1� D���1/ J2^6

 ��[�� )�R/ ��*� �KB _:R7	 \3� )ECM ( /�1P"�� \31� �1/ ~/�1K� �1���� �� %
%� 345.

�KB _:R7	 \3� w��P"&� �*M4� �/ g�&��/  *1H$�( )kq̂,...,q̂,p̂ARDL 1

$��+� ��,)���( �1!�:L"�ktttt X,...,X,Y,W 12 �1-82 �1/ ����1(� U>1��/
 Q	�� �E�-	,%� �"��? �M��� �;�< \2� �1KB _:R71	 \31� 2 �*1C)ECM ( 1/ �
��� 9�*O%� �O�� �*C .

)��b(
( )

∑ ∑

∑∑

=

−

=
−

∗

−

=
−

∗

=
−

+∆−

∆−∆′+∆Χ+−=∆

k

i

tq

j
tjtiij

p

j
jtjt

k

i
ititt

UX

YWECPLY

1 1

1

11
01

1ˆ

,

ˆ
ˆ,

β

φδβφ

*/[�  �KB _:R7	 \3� �1	*5 9���&*� x�Q	�� �*M4� �/ �J�1/ �1!�:L"� 931�
 34�/ 9���&*� J��-"&� �;�< 93�%��*C .���,�KB _:R7	 1−tECb��� =��! ,

$��+� ��2��/ �� �O��  �KB,����&� J3���? \3� ���2 %���� �-82 �� �/ �5 
�&� .

�$��+� Y�/ �2� �/OLS ��2��/ 2 J3C ��"B�& )X�Y  �! =*��< X�T�� �/  ��*�
*5J�	 3�%� iP.� \3� 9�*C .�*1/[�  �KB _:R7	 \3� ��)U��1E 1tEC −

4!� =�.� �1&� 931�34�/ \��1+	 ��& �/ \��+	 �6�& Z3 .=�.1� U��1E D1��
%� & �S 3!� ">1/�2 �1:L"� �� \��+	 X36 �� %�; ,tY�2� %1] Z1Q8 Z�2� �� )� 

__________________________________________________________________
.Diagnostic Test�1

.Error Correction ( EC)�2
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%� _:R7	  ��� �*C .��M"��%��-1O �� =< ��3(� 2 %-4� �:L"� D�� ��^6 �2�
 �	���1::L	 314@.�2� %�5�*1] �1/ARDL \31�  h	��"1&� �1��/ 2�  ��1&

����� ���� �$Y� ��� 9�*O �/  �:
�M��AN(� ��3"/� 34�/  *1H$� �/ x*/�� iB�C J��-"1&� �1/ �� 931� ��1�< ��

 %� ��2��/ �!�:L"� _K& �/ x*/�� �& 2 I:45 :E�� N,1+�T�! �*1�2 X36 �� %
%� =*��< *H$�  �!�:L"� D:/ I:45 .�6*�T� �/ U:	�	 D�� �/ �&� �!�:L"� ��  �

 I! �/ �5 ���� I:!�*B ,K/�� �� �T:"� �� 2 34C�/ 0�T�! 	�� 931�34�/ %$��+
%� ����� 3445.

�M��AC(� ���� ,�KB _:R7	 )��� =��! �5, *H$� =*:&�?�  �KB 
� 93� 34�/  �">���&( *1H$��� J314!� _:1E*	 �:L"� �� =�*46 �/ �� ECM 

J��-"&���@ =< )%� ��2��/ �� I:45 .U��EECT 6�& �� \��+	 ��& �/ ��3+	 �
%� =�.� 3!�.

O+���P ����P�� ( ���Q��R-� �
�+$�K� D���� ���� %&��/ �*M4� �/�.�� �*�2 2 %,%1f�� =*1��< �� 31��2 –
�"��� I:�+	 �$*� ( )ADF J��-"&� 1-82 \*] 2,1[	��*C ��1:+� g�1&��/ �14:;/ 1

D�[:/( )SBC ��P"��J3C .�1�*�� I1T� =�*1/ �1S*5 �1/ �1�*	 �/ ��:+� D�� )
�-82 ��3+	�� ���O �! %� %�*� 34@ �� �1	  �1"�5  ���< 9�1��� ��31+	 �1��;�
 I:!� �&���.���< ~�K� �38 �?� Z��38 �� =*��< J31C �1���� %1���R/ �:�5 ~�K

)R/ �:�5 �T4�� �� )3�2� �*�2 X36 �$���� %�����/b�)31�2� �*�2 �$�� �� 2
�/c��:�!� _K& �� 3O�� �&� (:1E�� 31C�/ �"?�[/,H01Q6 �1/ �1� %	��

 .�� �*�2,%� �� )3��2 *C�.\23� �/ ��*	 �/��%� J3!�.� �318 �15 �*1C
 ���< ~�K�Z%f�� –�+	 �$*� �"��� I:( )ADF 1�!  ��/ J3C �Q&�R� ,�1!�:L"� )

W�7� [� �/���� �"#$� �#%���< ~�K��38 �� _K&�� )Z�S*5 %���R/ 2 J�*/ �	
 :E�� D���/�4/,H0.�� �*�2 �� ,%�� �� 3��2 ��5 �� =�*	 .�! N�,�1/ �!�:L"� 
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�� �,��-,.� %'��� %�/�#0 1��0 ��(��� �23& 4�!5 67�)9:;9+9:<=(��� 

W�7� [����� �"#$� �#%)�+4O 'P/ �� ������ _K&�� �*1] =��! ��� 34">!
 \23��� �5 �bJ3C J��� =�.� �1E�-	 ��1/ �1� �/ )��1�< )�1!�:L"� ��  �1:?Z

%f��–�"��� I:�+	 �$*� ( )ADF�;�< �/ x*/�� ���< �� )Z��[/ %���R/ 2 J31C �1	
 F� �/ �!�:L"� =�*/ ���� %� 9�Q 3&� .:�5 D���/�4/,�1/ )\31� �� �*�*�  �!�:L"� 

[� �+4O 'P/ �� u�/ W�7� )�-O ���� �� ���� �5 ( )0I�1&� �1��� �� �1��� 
��( )[ ]1I1�*/ 34!�*B .C�� )�5 �&� �5� =��� �2�ARDL ��1f�2� W^B�/ 

VAR �:L"� 34S Z/ %��[$� �:! D>��!*� ��� �� �!�:L"� X��	 =�*/ ���� �,��
]( )1I[�� �!�:L"� �5  �*] �/ )���3� �*�2$��+� ,%� J3445 0�� I! ���� 34��*	

��� ��,�-O ]( )0I[34C�/ [:�.

�������-	
�� ����� ADF��� �� ��� �������� ���� 

3�2� 2 ��3Q� �� ��6 �/ �:L"� X�� 

�-82 ��3+	 Z���<t%f�� –�"��� I:�+	 �$*� 
(ADF)

eiLX jjo/o�

eiLP n�/j�

iLPng nl�/n�

Pnns/k�

iLV jlo/s�

�B�� :���H� 9�Q&�R�=�?3 }o/k�) =3�2� �*�2 (5,%CADF 

__________________________________________________________________
.Integrated of Degree One �1
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�
� ���� /�������/����� ��� 7;

�������-	
�� ����� ADF���  !"�� #$�%" �� ��� �������� ���� 

3�2� =23/ 2 ��3Q� �� ��6 �/ �:L"� X�� 
�-82 ��3+	 Z���<t%f�� –�"��� I:�+	 �$*� 

(ADF) 
eiDLP n�o/}�

iDLPng n�m/o�

DPjm}/k�

iDLV nnl/o�
�B�� :=�?3���H� 9�Q&�R� m}/s�) =3�2� �*�2 X36 (5,%CADF 

S+�-�����0 T�
iP.� �*M4� �/ �:�R	 2 93�34�/ q/�2� =��@ �T�!  �!�� %+ �1	 �2� 

D:1C 2 =��>�  � �$��+�)jmm� (2 =��>1� 2=���1f�! )jmm� (J31C J��-"1&�
�&� .�2� ��ARDL2 =��>� C:��� )D 34�\3� ��2��/��%� X�T�� X�?2� �*C .

%1+�T�! �*�2 \2� X�? 1K/�� �1� �*1�2 %14+� ),34�/ %$��1+	 =�1:� �� 931�
 � =*��< \3�  �!�:L"�%�*C .9�*O�� 1K/�� D:14S �*�2 ,34�/ %	31�)�1��� 
=< �� �O�� Z3���:8�/)�:L"� �� %B�/ �?� %"� 1��� �� ���� 2 D5�& �:� �!,�1� 

34C�/(D5�& ))�-O ���� �� ���� (�*/ 3!�*B .9�*O D�� �� �!��2��/  2 ��?��1& 
%� ��  3����5 '.5 �� =�*	  �E�(	  �!���� �"#$� �#%'P/ �� �+4O �Q>� 
/ �!�:L"� �/ ���2< �&� .X2� X�? �� �/ �16*�T� ��2��/ U���1E �1� '.15 ��  �

34�/ )93�\3� %���*�  ��& 93� J�	*5  �!� 9�*O%?:���5"&�:/�%K/�� �/ ,
%$��+	 %� D:�e	 �� �]*/�� 93�34�/ 3145 .���1"� ��2��1/ ��1��  �1E�(	 0/�1	 
�"#$��#%�+4O 'P/ �� )�2� �/ ARDL\23� �� ��j����� �&� J3C.

\23� �� ����4S��j%� �M�^� �*C )W�71�  �!�:L"� %1#��"#$�  ��1�� 
�� �+4O 'P/�� ��:8 )�Q8 Z�2� %#��"#$�  ���� �� ��? ��:8 )�+4O 'P/

 �� %+:Q] 2 2� ,-82 �/ �+4O 'P/ �2�1T� )��;S �1�:8 %1#��"#$�  ��1����
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�� �,��-,.� %'��� %�/�#0 1��0 ��(��� �23& 4�!5 67�)9:;9+9:<=(��� 

"� 2 �Q8 Z�2� �� �+4O 'P/  ��1T� �:L1dum ,1E�6 �1:-:5 W�1+�  ��1��
 %#��"#$� %4+�  ���< ��R$ �� 3����.2R�5 �&� D�� Z34!� =�.� [:� \3�  Y�/ 

mm 3O�� W�7� 9��::L	 %#��"#$�  ���� �+41O 'P/ ��)�:L"� q1&*	  �1!
 J3C J��� _:E*	 \3� �� �*�*� 3�� .�O�� ���"� ����2��/ARDL\23��� ��j

34�/ %$��+	 ,K/�� �*�2 Z34!� =�.� \31� �� �*1�*�  �1!�:L"� D:1/ 93�)�1/ 
W�7� �:L"� %#��"#$�  ���� �+4O 'P/���&�.

����&���'��� ��$�(" )��" *�+," ��������-.� �-/ � �
01 2345 6,� �� 

7�� ARDL  

T-Ratio[Prob] Standard Error Coefficient Regressor 
]nnn/n[no�/jnn��/n��}/n( )1−eiLX 

]nk}/n[s�l/sjjs/ns}�/neiLP 
]nnn/n[son/o�jjn/no��/n�( )1−eiLP 
]nno/n[kj�/kn}n/nj��/n( )2−eiLP 
]k�j/n[mk�/nn}j/nnol/niLPng 
]kn�/n[n}j/jn�j/nn�o/n( )1−iLPng 

]n}�/n[non/sn}m/njsj/n( )2−iLPng 

]j�s/n[o}l/j�n�k/nnms/n�( )3−iLPng 
]nns/n[}�}/k�n}n/nj�m/n�( )4−iLPng 
]sj�/n[sln/jjs}/nj�j/niLV 
]jkn/n[}l�/j�n}l/nnmk/n�P
]nn�/n[nl�/kn}k/nj�}/n( )1−P

]nns/n[}k�/kslm/nnss/jC
]nnk/n[k�}/k�nkk/njjs/n�1dum 

mm/nSquaredR−

jl/sStatisticDW −
�BV� :=�?3���H� 9�Q&�R� 
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����&��-/�8�49 ��:�
�� ����� 

F Version LM Version Test Statistics 
F(j,j�)= ]}sj/n[osm/nCHSQ (j) = �lm/n [ k�o/n ]�A: Serial Correlation

F(j,j�) = ]}oo/n[klk/nCHSQ (j) = �n}/n [ onj/n ]bB:Functional Form

F(j,kn) = ]k�m/n[�ml/nCHSQ (j) = lsm/n [ k�s/n ]cD: Heteroscedasticity

�BV� :=�?3���H� 9�Q&�R� 
=�1�! �*] �� �115 \2311���s%� �M�^11� �*C )A=�1:/ =*1��< �1?
 ��?Y U��E J3��� %8�/ %$���& %H">Q�! �� h� 01��*	  ���� �15 �1&�!( )12χ2

Z���< )j�)j(F)�&� Q�! X36 Z3445 3:�V	 �T4�� �� �5 D:1/ %$���1& %H">
 J3��� %8�/ �&�! .B0��*	 �/  [�� =*��< ( )12χZ���< 2)j�)j(F�&� X�1� �15 

/ �� \3� Z3C _��7	 %� %&��/ %R:RO 9�*O �345.���< �T4�� ��ZLM =�.�
�� _��7	 �RO Z34!� �&� \3� )< ��3(� �/ ��*	 �/J����!(2D=�:/ =*��< �?

 0��*	 �/ %��>�!�� N�����2( )12χZ���< 2)kn)j(F�&�/ ���"� �5 �J3�< �&�
 =�.� J3��� %8�/ %��>�! N�����2 Z34!� �&�! .�� �1O�� ���"� g�&��/ D���/�4/
=*��< %"B�4C  �!Y�/� )%� 3:�V	 ���"�  ���< ��Q"6 �*C .

��/�114/�D����>11834�/ �11:�R	 �11/  311+/ 9311� �11:�R	 �11/ N�11& 2
J�	*5 ����  �E�(	 0/�	 93� �"#$� �#%�*.5 �+4O 'P/ �� )����1@ 2 ��1& J�� 

�KB _:R7	( )ECM�%������I.

__________________________________________________________________
1- A: Lagrange multiplier test of residual serial correlation . 
2-.B: Ramsey's RESET test using the square of the fitted values .

3-D: Based on the regression of squared residuals on squared fitted values .
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�� �,��-,.� %'��� %�/�#0 1��0 ��(��� �23& 4�!5 67�)9:;9+9:<=(��= 

S+*+'��� %�/�#0 1��0 D�� �!�� U��V0%�-,.� �,�"� 4�!5 67� �� 
L(�ARDL 

�/ ��>8 D���� K/�� %&��/ �*M4� ,34�/ _��71	  �!�:L"� =�:� 93�
 ����  �E�(	  *H$� �� J3C �"#$� �#%�+4O 'P/ �� �1/ _:E*	 �*B  *H$� �� )

�-82 �&� J3C J��-"&� ��� %+��*	  �!:

)��j(
∑∑

∑ ∑ ∑

=
−−

=

= = =
−−−

++

++++=

n

j
jtjjti

n

j
j

n

i

n

j

n

j
jtijjteijiteiieit

dumPLV

LPngLPLXCLX

0
11

0

1 0 0

γββ

βββ

,

,,,

::+	 �*M4� �/ -82 ��3+	 D,4:;/ ,�-"&� ��*�  �!�:L"� �� ���! �/ x*/�� J�
\3� ��)IT� �/ ��*	 �/ �/�Q>�K/�E �� ��*�� I5 ,[	��*1C _J��-"1&� D�[1:/

 �&� J3C .��[1�� X�1� q1&*	 %/�1P"�� \3� D��";/�� g�&� D���/ 4.0 Microfit 
2 �v5�3�-8,�4:;/ oJ3C �"��? �M��� .��31+	 D:1:+	 �� N� �1-82 �14:;/  �1!

 \3�  �!�:L"� �/ x*/�� %� )3�34�/ q/�2� =�*	 J�	*5 2 9��1��  �1E�(	 931� 
�"#$��#%/ �� �+4O 'P/ �� ���2< �&� .$��+� �/ x*/�� U���E,34�/ �� 93�

 \23���k%� ����� �*C.

����&�;�'��� ��$�(" )��" <�� �4=� *�+," ����� ���-.� �-/2345 6,��� 

7��  � �
01ARDL 

1dum piLV iLpng eiLp CRegressor 

}ns/n�ksn/n�jm/nj��/n�jm�/n�}�o/otCoefficien

)�j/j�()s}/j()jm/s()ll/n�()oo/n�()�}/j(RatioT −

�BV� :=�?3���H�  �	*:���5 9�Q&�R� 
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� ���� /�������/����� ��� 7;

��E���/ U��2 J3C ��2 �Qv� x�Q	 2 %R:1E*	  �1!�:L"� D:1/ %-4� �1:L"� 
W�7� �">/�2���� �"#$� �#%%� =�.� �� �+4O 'P/ �� =�:/ 2 3!� �:FV1	 �1?

 W�7�  2��/ %-4� �� �Qv����� �"#$� �#%3��*.5 �+4O 'P/ �� .D:4��!
 / \3� �5 D�� �:$� �/ 3C �"��? ��5 ���~:(R	 D��)%�"���H$ \3� �� )�1&�

U���E'.5 �H��:/ �!�:L"� 34">! �E�(	 0]�("� 2  3���� )%"�:8  �!.
\23� �/ ��*	 �/��kW�71� 931� 34�/ '.5 ��1�� �"#$� �1#%'1P/�� 

�+4O)%+8�2 ��:8 �:L"� �/ �Q>� =<����+� 'P/ D�� \jm/n��&� .� �/�D
'��[�� 3O�� �� �5 %4+�)'!�5 (��:8 �� %1+8�2 ��1�� �"#$� �1#%UQ1& )

jm/n'!�5 3O�� )'��[�� (W�7��� %� =< �*C .��1/ U��E ��^6 34S�!��2 
J3C D��  ��/ �M� ~��*� )�:L"����!  ��7"8� J�*/ %4+�  ���< ��R$ �/ ��� )���
�:%� 2 �> ��:8 �5 ���? �T:"� =�*	 ��1�� �"#$� �1#%�+41O '1P/ �� �� )

34�/�/ 93�  �E�(	=<�����3� �F� 'P/ D�� 2D���/�4/ ���O �*M4� �/ �� %�*�
 W�7����� �"#$� �#%�+4O 'P/ ��)[?����/ ���&�:& 3%1"�:8�:�  �1! �1/
 �Q/ ��@�I.1�< ��1R$ �� %+:Q] ��? �:L"� U��E �5 D�� �/ ��*	 �/ D:4��!  ��
%4+� � ���:%� )�> �+41O 'P/�� %+:Q] ��? ��:8 �5 ���? �T:"� =�*	)��
34�/�/ 93�  �E�(	���� "#$� ��#%���3� �F� 'P/ D�� ��.

W�71��/ ���?�:FV	  �!�:L"� �� �H�� %f� �+4O 'P/ Z�2[�� ���� ��1�� 
�"#$��#%�+4O 'P/�� '��[1�� 31O�� �1� �15  �*] �/ )�&�)�15'!(��
���� / Z�2[11�� �+411O '11P�j/n'��[11�� 311O�� )'!�115 (W�711� ����11�� 
�"#$��#%���� \�Q�� �/ �� .:L"� �� �H�� %f� �:FV	  �1!� �1/ ���1? W�71� ��1�� 
�"#$��#%1E�6 �1:-:5 �1:L"� )�+41O 'P/ �� ,��1��  �"#$� �1#%�15 �1&�

$��+���,��j9�*O �/ dum1J3C %��+�.%4+� 2 �1:L"� D1�� U��1E =�*/ ���
 ��^6 � =�.� =<%3!� �5 E�6 U&�4��� �:-:5 ,���� �"#$� �#%'!�5 �6�/ 
���5��5 �T:"��� 2 �+4O 'P/�� %W�7� '!���� �"#$� �1#%��'1P/ D1�� 
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�� �,��-,.� %'��� %�/�#0 1��0 ��(��� �23& 4�!5 67�)9:;9+9:<=(�<� 

)(ecmdDum

dPdLV1dLPng1dLPdCdLX iieieit

1514

3210

−α+α

+α+α+α+α+=

%� �*C .�C��&� �@� =� �1�:8 �2�1T� �1:L"� U��E �5 ��1�� �"#$� �1#%��
�+4O 'P/( )P%4+�  ���< ��R$ �� )��� �>:� �1K/�� �� �:L"� D�� �*e� ���)

���& =3C �";/ �/%� ��5 ���"� 345.

S+F+�/�#0 1��0 D�� ��02 U��V0 '��� %%�-,.� �,�67� �� 4�!5
L(� "� )ECM(

��>8 D���� J�	*5 �:�R	 �/ ��1��  �1E�(	 0/�1	 93� �"#$� �1#%'1P/ �� 
� �*.5 �+4O%������I.\3� ��1��  �1E�(	 0/�1	 �1/ x*1/��  �1KB _:R7	 

�"#$��#%�+4O 'P/ �� )�/��D9�*O�&�:

)��s(

��/ �/ x*/�� U���E KB _:R7	  *H$� ��2 =�:/ �5 ��1:L"� =�1:� x�1Q	�� �1?
 W�7����� �"#$� �#%2 �+4O 'P/ �� J�	*5 �� �(">�  �!�:L"� �1&� 93�

 \23� ����o����� J3C 3��.

����&�>������ ?�"
1 ������ '��� ��$�(" )��" <�����-.� �-/2345 6,��� 

7��  � �
01ARDL 

)-1(ecm1dDumdP idLV1idLPng1eidLPdC Regressor 

sso/n�jjs/n�nmk/n�j�j/nj}n/nj��/n�ssn/jCoefficient 

)mn/s�()k�/k�()}l/j�()sl/j()ol/k()kj/k�()}k/k(T-Ratio 
mn/nR-Squared 

�BV� :=�?3���H� 9�Q&�R� 
�� �15 ��*H���! \231���o%1� �1M�^� �� �1!�:L"� �1v5� U���1E )�*1C 
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J�	*5 93� %4+� 93�34�/ 34���! )�3��� ."� �1/ x*1/�� �*1�*� 92�1-	 �1;4	 �1:L
���� 2 %+:Q] ��? %+8�2 ��:8 �2[��Z�+41O 'P/ \31� W^B�1/ �15 �1&�

34�/93�)Q] ��? %+8�2 ��:8 �:L"� U��E �/ %+:��-82 y( )1iPng %4+� 2 ���
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