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Abstract 

The behavior of Opec’s main exporter such as Saudi Arabia has been the most important 

problem of Iran and other oil importer or exporter countries. Excess capacity in oil 

production of Saudi Arabia let them, in respect to other OPEC's members such as Iran, 

have different behavior in normal and interruptions. In this paper, we use seasonal data in 

the 2000-2018 period. We modified griffin’s model and estimated it by the ARDL method 

and investigate the export’s behavior of Saudi Arabia in normal and interruptions periods. 

We decomposed the other OPEC variable into four different states to evaluate Saudi 

Arabia's responses in these states. Empirical results show that Saudi Arabia's exports in the 

normal periods (stability in oil markets) are coordinate and symmetric but in interruptions 

periods (wars, sanctions,…) is not coordinate and asymmetric with the rest of OPEC 

countries. also if other OPEC counties have a cumulative increase in oil exports, Saudi 

Arabia responds in normal and interruptions periods are symmetric (its response is equal in 

export quantity) but not coordinate (its response is in opposite direction, so export 

coefficient is negative). This negative coefficient shows that Saudi Arabia's responses in 

interruptions periods have a stabilizing effect on oil markets. also if other OPEC counties 

have a cumulative decrease in oil exports, Saudi Arabia's response in normal and 

interruptions periods is not only asymmetric (its response is not equal in export quantity) 
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but also not coordinate(its response is in opposite direction, so export coefficient is 

negative). Here also a negative coefficient shows that Saudi Arabia's responses in 

interruptions periods have a stabilizing effect on oil markets. But the empirical result of 

griffin's model (1985) says that an export cut by other OPEC, Saudi Arabia's response to 

these four states is similar. 
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��

.&�=  �$��( )���K ,M<� ��	��� ��	
� ���

.&� �*� .�K� � �#	a� ! "��G  

	l3�M� ������� ! 

)2014( 

 ��	��� ��	
� ��%Q$

�*  *�?& OPEC  �

 *���!�ARDL 

�� ��'� s�>Q$ �� �+�f L��	�  "( )�*

  *�� ���!* �* ��	��� ��	
� ��	�a�� ! w�

.&� �*� �/#� ��	�a�� d�� "/K! ���!* �* ! 

��N Jimkaran 

)2017( ����( 

 )�3�$ ���d
�  ��)����

��	��� _�< ./� 

 )�3�$ .�
�2 ���d
� "( .&� �6 �� �(�f L��	�

:���  P$��	&� :� ��	��� _�< ./�  ��*
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..&� 

���G�*v Dagoumas ! 

) �������2018( 

 �* �U#&*�-	K� ��%Q$

 _�< ./�  P$��	&�

��	���  *���!� �ECT 

�� ��'� L��	�  �*  *�?& ��	��� "( )�*

 7���&�� � "���>� �* *�< 7)�)#% "1��

��$�(  ��� p�	'�  P$��	&� �� .��K 7)�

�� ��G* 

�	�	
 !  *��N  

Javadi and Ftiti )2019( 

.��K ���(  ! ./�

�3�� ��  *�-	K� E�Q$  

 *�?& ��	���  

 ��'� L��	��� )�*  "(���&�" ��]G  !� �  

 �3�<���*�� ��  ! .a;� 7���no$��K �N�$ � �

*��* ��	���  *�-	K� )5�  !�  

 

3 � ��4� ���5� .6�� 7�.�2��	
 �  

�����6  *��� ����  �� =:�!� �����& �*  *�?& ��	��� ��	
� �&��  ���*�*  ���  :���  
����N World bank   b���V6 = ��4  �%%�3�  V���� � International Energy Agency  ! ������6  

�)5�'	#�  ��!* �t :�!�2000  �$2018 )�*�*  ���      4�/���G �%�+� "�3�>� ..�&� (�%�-
  
)1985 =Griffin ( ��	
� �&�� "����  �� �*�/	&� � �6  �9�� !�*�*  ���   "�&  "����    ���

 ��!*1971 -1983 �� *��*�� �l3� p�	'� "3�>� .  ) )��!�N =�%$��G =�M	2014   �� E)�� 4��� (
        ���	
� �� "����>� �* �� ��	���� 7��*��+ =:��!� �$��*��+ ��	
� " "N�$ � ! �*�* ���O$

 :�!�  �9�� ���& 7��*�+*��� &�� ���K ��� )�* .�6 ��    ���	
� "�( )�)�&� "U�	� 4�� "
 ���!* �* ��	��� �$��*�+�	/56�� �* ..��� "�'�  *�� ! �  E)�� " "N�$ � d�� "3�>� 4

 ���O$�*�*  �)5       ����f J�	��G 4��#��� ! ()��!�N =���/%< =�%$�G��<� "3�>� �*) 4�/��G
�*�*  �$ ��2018 8�9�� ���& 7��*�+ � "���>� �*  *�?& ��	��� 7��*�+ =*���  �&�� �

 ���K�� G�*� � " �$�4 �* W&�� E�{&�� 6 "(�� *�?& ��	���   ���!* �**��   �	/�56 !� 
&�� " "N�$ �)� �Q$ �n��� ��  ����� �& ��  ��6��� "  ���#���� ��!* ��  ���   �	/�56� 

���� �����. E�& �* ��  <��� !  _)��  �&��� � ��4 ��!* �*  "�3�>�  �M	�l3� !  �������� (
��	
� $!�/	�� |*��*  

��  %Q$��   *�?�& ��	���� 7��*�+ ��	
�    ��G E)���/�4 O$ �� ����   7��*��+ ! �*�*
����'(  " :�!� �9� �N  3�$�) �6 ..&� "	
�G ���K �D�)� ��  ���   ��	����  *�?�&  

sat E)� �G�/�4 )1985 =Griffin(  �*�/	&� ��� "3*�?� ���� *�5: 

	��� = �����
���

����                                                                                                    )1(  
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� ��	��� 7��*�+ ="3*�?� 4�� �* ���  =   �K�� 7��*��+ �� �?�$ :��!�   *���� �� ���	 
  �� ./� .��K "	a3� ! (��	��� 7��*�+  ��#� :�!� 7��*�+)��     ..�&� �)�5 �*�* ���'�

 �� _��3� � ! 4�/��G E)� j� � E�fE)� ��&  ) �������� ! �M	�l3�  2014   ���Q3  ��� (
 7��*�+ �* ���( ! ���d
� 4� *�N�� ���>$ _)� �*�(" :��!� �K�"   �� "�3�>� 4��� �* =

  7��*��+ �	����3 "�dU$"  :��!� �K��"   "���!*  ��� ���d�
�  1 ���_�� !�    ����( ���2  
���_�� !  �*�/	&�:.&� �)5  

���� = " + $%&'(���_�� !� + $)*'(���_�� !� + +��� + ,�                          (2) 

 !�� #��4   _)��  �� ����>$        �	�����3 "��dU$ �� �����Q !  *��� ���!* 4�� *��N��
  *���� ���!* E���t �* 7������O$ "�� :���!� �K��� 7��*���+ ���_-.!/�0�   �����Q !� 

���_��1�!!2314.��  �� �*�/	&� :*�5   

���� = " + $56(789���_-.!/�0� + $:&�*((;<�%6&���_��1� + +��� + ,�      (3) 

 !�* ����. " ��D#�  ���>$ _)� ��� !* �� �&��"3*�?�  )4�� "U�	� ( :*�5  
���� = " + $=���_-_4� !� + $>���_-_?� !� + $@���_�_4� !� +

$A���_�_?� !� + +��� + ,�																																																																																																	(4) 

w� "3*�?� " "N�$ �  7��1�
�D�*���        m��F� ���� ���5 "�  *�?�& ��	����  ��
�� *�5: 	$= = $> :����6      �* ��?�U$ ���d�
� ! ����( "� .a�� ��	��� �#(�!  ���

. *�� j���5 �* 8�9�� �K� 7��*�+  
$@ = $A :  �����6  ����  �#�(�!   .a��� ��	����  "�  ����( !  ���d�
�  ��?�U$ �* 

7��*�+ �K� 8�9�� �* j���5 .��	/56  
$= = $@ : ����6 ��� �#(�! .a�� ��	��� "  ���d�
�  ��?�U$ �*  7��*��+  �K�� 

8�9�� �* j���5 .��	/56 !  *��  
$> = $A : ����6 ��� �#(�! .a�� ��	���  "�  ����(  ��?�U$ �*  7��*��+  �K�� 

8�9�� �* j���5  *�� ! .��	/56  
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 )�7?2	��9F�# ��� # :  

�9F�# ��� # �9F�#  

���3��	 7��*�+ ��	���  LXS 

���3��	 �d
��� �* 7��*�+ �( :�!� 8dN ��	��� LXR_inc 

���3��	 ���( �* 7��*�+ �( :�!� 8dN ��	���  LXR_dec 

���3��	 7��*�+ �( :�!� 8dN ��	��� �* ���!* �	/56� LXR_int 

���3��	 7��*�+ �( :�!� 8dN ��	��� �* ���!* *��  LXR_norm 

���3��	 �d
���  �* ��	��� 8dN :�!� �( 7��*�+ �*���!* �	/56� Lxr_I_inc 

���3��	 ���( �* 7��*�+ �( :�!� 8dN ��	��� �* ���!* �	/56� Lxr_I_dec 

���3��	 �d
���  �*7��*�+  ���!* �* ��	��� 8dN :�!� �(*��  Lxr_N_inc 

���3��	 ���(  ���!* �* ��	��� 8dN :�!� �( 7��*�+ �**��  Lxr_N_dec 

���3��	 K�.� ��  ./�  LP 

  

1.3  I2��� �*��2�7#7��2  1�#JK)=���L 	�( 

�* J!�  �  ��*� `�1�$ *�<"/K! �� *�N! ����6  �� �*�	�G  "F��   7)�)#%   4��
 J!� !* �� ��3�  ����O	��� ���$   .*���� �*�/	&��* J!�   �����6 �� E!� 1 = B∑ "D%			

<
%E= −

1H/B∑ J"D%			
<
%E= H  �*�/	&��� **�G   4��� ���3� 4��  ����O	� 4� 7)�)#% "F�� *�N! }�5 .
 "( .&�s%F��)K  y�
 ����6�( ���. "����   �)�5   j�&�$  �N ��# =�! *w!*  ) �	���1998 (

��d �$  4�#��� .)5��* J!�  7)�)#% "F�� �&��  �� _!*��  ����$   �����6 J!� ��
"���( �� ! 4�5 =�����  .��&�  Shin and Smit )2001 ��#	a� (      E)�� 4���l$ *����!� ��

) )�>� ��e  �F< `�Q-$uecm  �* .*��( �*�/	&� 7)�)#% �3*�?$ "F�� ! ���� "F�� ���5 (
     )���#��� �3)���� �* 7)����)#% �3*����?$ "���F�� *����N! ����&��  ����� J!� 4�����

K� = ℱ(�=� , �>� , �@� , … , �&�)  "3*�?� � "F��) ��� ��5 "  5 ( �*� 4��l$�� *�5.  
 ∆K� = α + ∑ S%TU

%E= ∆K�V% + ∑ S%=U
%ET ∆�=�V% +∑ S%>U

%ET ∆�>�V% +⋯+

∑ S%&U
%ET ∆�&�V% + ,� )5(                                                                                 
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 �� y�
 "F��" 7��+  "+M<�� ���$ " 7��+  "F��) .5�� ���6.(  

									∆K� = α + ∑ S%TU
%E= ∆K�V% + ∑ ∑ S%XU

%ET ∆�X�V% + ,�&
XE=                                     )6(  

 �&�� .Q$  ����O	� 4� 7)�)#% "F�� *�N! J!� 4�� �*" &!�"%    �����6 "a�&�Q�
F         ����K �����6 *���� ��F< `�Q�-$ _��
 �* �����O	� "/K! � m�F&  ��*�#?� ����6  ��
�� G�*� z���$ "( .&� �6 ��� "	�� .F  ��(]�e�*��)��	&��  ) ������* ! ����� ..&�1996 (

 ! ����&�G� *�)?$ � �2�#	� �� i&�#� ����Q ��*�>���4  "�(     �� ���� ����5 E)�� �)�a�  !
&�Q� "� �� .&� )�!� "a�*�( )�� .�6 ��  "���� �� ����Q ��*�>� �� �!�G !*�*�( )��  E!� �!��G :

     ����� "�( .�&� v��&� 4�� �  ���* ! )#	�� ���� ����O	� ����$ "( .&� v�&� 4�� �
_�� )�� � � "( )#	��: �� �1�/$  ����  ��G�� )��5 �����6 �G� ! .F     �� ����< �* �$�a�&�Q�

$ :� *��G ���K ��� 4�� " "N�$ �!) �?FK ���-� ��4  "�(   �����O	�Ι(0)    ���Ι(1)   =)#�5�
� "	
�G� *�5 .�* ��4 7��+ �G�F  $�a&�Q��  w�� �*!)Q� �� �$��
��  G ����K ��*�  �1�
�" 
#a� �/+� � *� 7)�)#% "F�� *�N! _)� �� *�5 �'$)�# =�1384( Tashkini (2006).  

 "3*�?�  �� 4�5 ! ����� ����6)4(  E!)N �*4  L���	� " "N�$ � ..&� "	
�G 7��+ 
 *�N! =����6 "�F��    7)��)#%      ��F< `F�& �* �����O	� 4�� 10%  =5% =5/2%  !1% 

 "	
��]��� *�5����6 ���� =_F��d �$  "%+�
 _��$  w� )f ���t����# ��  ����K  "�	
�G   .�&�
 "F�� *�N! _)� ���#� .Q$ �/+ "�1�
 *� �� ��'� "(  �t� `F�& �� 7)�)#%� ���# 99% 

..&�  

)�7? 3 :1�#JK 1���� � /9� ��26 =!	 # 6 4 

��	#K 1�#JK  	&#��  �7 � 	���#��	� 

����6_F����6_F 53814/19  5  

*!)f ���Q�  

��*�#?�   ��)f��4 )f w� 

10% 08/2  3  

5% 39/2 38/3 

5/2% 7/2 73/3 

1% 06/3 15/4 

� :N2	�#=��	 	�O9&8� 6  
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4. ���9
 :����  

1.4 � ��	�	# �*��2) 7P�� =��� 1�#JK	�	#	�(��!� 6	��9F�# ��  

 �*�/	&� E)�  ����O	� ������ �&��  �� ��� ����6 �� �)	� �*�� *�5:  

 )�7?4)7# 6	��9F�# ��	�	# �*��2 :  

)	(�P� 

=�Q	* ��7&#  

��� ��	#K 

)	(�P� 

 ��7&#

C/ =�	# 

��� ��	#K 

)	(�P�  

 ��7&#

=* =�	# 

��� ��	#� 

�9F�#  

633/0 89/1 - 018/0* 31/3 - 000/0* 88/16  LXS 

511/0 13/2 - 005/0* 899/5 - 000/0* 90/23 LXR 

533/0 10/2 - 005/0*  24/5 - 000/0* 98/31 LP  

400/0 2/2 - 005/0 99/6 - 000/0* 05/43 LXR_N_DEC  

463/0 22/2 - 005/0* 74/4 - 000/0* 97/33 LXR_N_INC  

690/0 82/1 - 005/0* 64/4 - 000/0* 07/32 LXR_I_DEC  

005*/0 32/68 - 005/0* 33/10 - 000/0* 82/216 LXR_I_INC 

N2	�# :�=��	 	�6 &8�9O  

�  *��>� " "N�$��   O	� w�� E!�)�N� ����      ��� E)�� �* �*�/	�&� *����   �&���  ���  
"& %-
)"����( ! �5  ! ���� "�����  &��� ��  �: "3�&    8d�N "� ��: O	� ���   �������

�� )#5�.  
  

4.2  �99� =R�� �7 � 	�6 S29=�  

�* ��4 "/K! ��!P� ��  ��"# d$���5 ����6 " "N�$ �_�d�4  E!)N " "N�$ �6   .�&* "
..&� �)�6  
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)�7? 5=R�� : 	�6 S29=� 	2 =?�� =2 ��	#K -����/_29-��  

 #9�	 J���/ -29-�� =?� 

46/4 -  1 

5 -  2 

43/5 -  3 

20/5 -  4 

31/5 -  5 

76/5 -  6 

82/5 -  7 

N2	�# :�=��	 	�6 &8�9O  

� v�&� ����6 d$���5 -�d�4 E�t "/K! ��"# " *�#	&� =E!)N ./� .&�.  
 

4.3 1�#JK ����V�	 �	�(�	�� �	#J� 

�*  E!)N7 ��  &��� ��!�b�� ��������  �
*��G ��G�� J!� ����6 ��    �*�/	�&�   �)�5
�	� ..&��L � ��'�� )�*  �#a� �/+ ��
 "(�    ��! *��N! _)�� �� ��b��  ���������  ���  
) "3*�?�4�� *� (� *�5� �* zK�!�* .�4 � E)���' ��!�b�� �������� *�N! *��)�. 

)�7? 6 :	���D 1�#JK X��2 1	@	� ��	@6 ��26 *��2� ����V�	 �	�(�	��  

3709/0 ����6 F- 

3448/21 �1�i ?$��4  

99/0 E��	f�  ����6F- 

98/0 E��	f� ����6 <� !* 

N2	�# :�=��	 	�6 &8�9O  

  

4.4 1�#JK ���:(��Y�  

�*  E!)N8 ��  &��� �	�a��*�<�   �����6 ��LM   �*�/	�&�    ��	� ..�&� �)�5�L   ���'�
�� )�* #a� �/+ ��
 "(�  �	��a��*�< *�N! _)� ��  ���   ) "�3*�?�4 ��� *� (�  *��5 .

� �* zK�!�*�4 �	�a��*�< ��'� E)�� *�N! *��)�.  
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)�7? 7 1�#JK D�	�� :LM ����:(��Y �*��2 6��2  

3654/0  ����6F- 

7299/1 4��?$ i��1  

6971/0  ����6 E��	f�F- 

4211/0 !* �< ����6 E��	f� 

N2	�# :�=��	 	�6 &8�9O  

  

4.5 *��2� =���L 1�#JK) �7#7��2 I2��� (	� 

1�$ *�< J!� �*�` ��*�  "/K! � ��  �� �*�	�G  "F�� *�N! ����6    � 7)�)#%�4 
O	�����  � J!� !* �� ��3�� ���$    �����6 �� E!� J!� �* .*���� �*�/	&� 1 = B∑ "D%			

<
%E= −

1H/B∑ J"D%			
<
%E= H  �*�/	&��� **�G   4��� ���3� 4��  ����O	� 4� 7)�)#% "F�� *�N! }�5 .

 "��( .��&�s%F��)��K  y���
 ������6�( �����. "������  �)��5  j��&�$��N ���#=� ! *w!*  �	����
)1998=bener j& dolad&mester (��d �$  4�#��� .)5��* J!�    "�F�� ��&��  �� _!*

 7)�)#%�� ���$  ����6 J!� �� "����(  ���   .���&� ! 4��5 =������   )2001=shin & Smit (
) )�>� ��e  �F< `�Q-$ E)� 4��l$ *���!� � �#	a�uecm     "�F�� ! ����� "�F�� ����5 (

    �* 7)��)#% �3*��?$ "�F�� *�N! �&��  �� J!� 4�� �* .*�( �*�/	&� 7)�)#% �3*�?$
 )#��� �3)�K� = ℱ(�=� , �>� , �@� , … , �&�)  "3*�?� �    "�F��) ���� ���5 "  5  �*� 4���l$ (

�� *�5.  
						∆K� = α + ∑ S%TU

%E= ∆K�V% + ∑ S%=U
%ET ∆�=�V% +∑ S%>U

%ET ∆�>�V% +⋯+

∑ S%&U
%ET ∆�&�V% + ,� )5(                                                                            

 �� y�
 "F��" 7��+  "+M<�� ���$ " 7��+  "F��) .5�� ���6.( 

∆K� = α + ∑ S%TU
%E= ∆K�V% +∑ ∑ S%XU

%ET ∆�X�V% + ,�&
XE= )6(                               

 �&�� .Q$  ����O	� 4� 7)�)#% "F�� *�N! J!� 4�� �*" &!�"%    �����6 "a�&�Q�
F         ����K �����6 *���� ��F< `�Q�-$ _��
 �* �����O	� "/K! � m�F&  ��*�#?� ����6  ��
�� G�*� z���$ "( .&� �6 ��� "	�� .F  ��(]�e�*��)��	&��  ������* ! ����� ..&� )1996 (

 ! ����&�G� *�)?$ � �2�#	� �� i&�#� ����Q ��*�>���4  "�(     �� ���� ����5 E)�� �)�a�  !
 "a&�Q� "� �� .&� )�!��*�( )�� .�6 ��  "���� �� ����Q ��*�>� �� �!�G !*�*�( )��  E!� �!��G :
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     ����� "�( .�&� v��&� 4�� �  ���* ! )#	�� ���� ����O	� ����$ "( .&� v�&� 4�� �
_�� )�� � � "( )#	��: �� �1�/$  ����  ��G�� )��5 �����6 �G� ! .F     �� ����< �* �$�a�&�Q�

 " "N�$ �!) �?FK ���-$ :� *��G ���K ��� 4��� ��4  "�(   �����O	�Ι(0)   ��� Ι(1)   =)#�5�
� "	
�G� *�5 .�* ��4 7��+ �G�F  $�a&�Q��  w�� �*!)Q� �� �$��
��  G ����K ��*�  �1�
�" 
#a� �/+� � *� 7)�)#% "F�� *�N! _)� �� *�5  ��� �G� !��4  ��$   ��� *!)�Q� ����#�   ����K

G�=*� ]� ��(]� �/+ ��
�"	
� �� *�5 �G� .F  $�a&�Q��  �*�4   G ����K �*!)�Q� !* ��=*� 
�	��L  =}�a#	&�e�?FK� "( .&� 4�� " "	��! ! �O	����� Ι(0)    ���Ι(1)     4��� .�Q$ .)#�5�

 )�� =j���5!� � .*��G _�U�� )f�! "'�� ����6 ����O	�  �� ���$   ���3� ���$�(  7)��   4��
 �F< `�Q-$ _d����� �� �*�/	&� � �� ����O	�*�!6�   ��3� .*�����$�( 7)�   "�a$�� �1�/$ �

 ����O	� E!�*�!6� �� **�G     ���3� 4�� }�a$��  �� ! ���$�(  7)��  -  7)��)#% = "�%�N�� 
 7)�)#%  ��3�  �F<    �*�/	�&� ������ "�/K! :� � ���  *��5   =�#���'$)1384( Tashkini 

(2006).    
 "3*�?�  �� 4�5 ! ����� ����6)4(  E!)N �*6  ..&� "	
�G 7��+  L���	� " "N�$ �

  *��N! =����6 "�F��    7)��)#%      ��F< `F�& �* �����O	� 4�� 10%  =5% =5/2%  !1% 
 "	
��]��� *�5 ����6 ���� =_ F��d �$  "%+�
 _��$  w� )f ���t����# �� ���K  "�	
�G   .�&�

 "F�� *�N! _)� ���#� .Q$ �/+ "�1�
 *� �� ��'� "(7)�)#%     ���#��t� `F�& ��99% 
..&�  

 )�7?8=!	 # 6��2 �9/ � 1���� 1�#JK :  64 

��	#K 1�#JK 	&#�� �7 � 	���#��	� 

����6_F 53814/19  5  

*!)f ���Q� 

��*�#?�  )f w�  )f ����4 

10% 08/2  3  

5% 39/2 38/3 

5/2% 7/2 73/3 

1% 06/3 15/4 

N:�#:�=��	 	�6 &8�9O  
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6.4  1�#JK� #� �� \���B 6�7#7��2  

 �&�� " E�f#?�� ��*  ��1�i 7)�)#%  ���/$ !�6 ��    E!)�N ����#� .Q$9   "�	<�*��
�� *�5:  

 )�7?9�� # �*��2 D�	�� : �7#7��2 \���B 6��  

�9F�#  \���B )	(�P� �#JK1  �	9 # ]��8�� 

 �( 7��*�+ �* ���d
� �	����3

 �* ��	��� �� ��e " :�!�

 *�� ���!*  
$= 538734/0  078239/0 885752/6  0000/0  

 �( 7��*�+ �* ���( �	����3

 �* ��	��� �� ��e " :�!�

 *�� ���!* 

$> 329530/0 046820/0 038266/7 0000/0 

 �( 7��*�+ �* ���d
� �	����3

 �* ��	��� �� ��e " :�!�

��	/56 ���!*  
$@ 323281/0 - 057413/0 630786/5 - 0000/0 

 �( 7��*�+ �* ���( �	����3

 �* ��	��� �� ��e " :�!�

��	/56 ���!* 

$A 317538/0 - 053123/0 977398/5 - 0000/0 

���3��	 K�.� ./�  + 086325/0 019926/0 332275/4 0002/0 

C " 38846/19 672848/0 81552/28 0000/0 

� :N2	�#=��	 	�O9&8� 6 

 ��'� ��!P� L��	��� )�* "(  �*7)�)#%      8d�N "� :��!� ��( �?�U$ 7��*�+  �G�
 ���!* �* ��	��� *�� �: )+�*    ��d��� "� ��	��� 7��*�+ =)�� ���d
�0.53  )�+�* 

�d
���  )���<�.
� � "(�4 no$��  .a;�..&� ��*�#?� !  �* 4�#���7)�)#%    7��*��+ ��G�
   *��� ���!* �* ��	���� 8dN " :�!� �( �?�U$  ��:  )�+�*     7��*��+ =)��� ����(

 ��d�� " ��	���0.32 � ��no$ 4�� "( .
�� )���< ���d
� )+�*    ..�&� ��*��#?� ! .�a;� d�
 u#����  ��	
�  *�� ���!* �* ��	��� 4����#K� ��  ��9��    :��!�.*��*   4��#��� �*

7)�)#%   �� =��	/�56 ���!* �* ��	��� 8dN " :�!� �( �?�U$ 7��*�+ �G�:   )�+�*
 ��d�� " ��	��� 7��*�+ =)�� ���d
�0.32  ��/#� ��no$ 4�� "( .
�� )���< ���( )+�* 



$%�&' �(� 	� �
���() �	
*�+
� 	
�,	-� �
).  ) ....1�%+ 2,(3+ 1'�%4�15) (��(7��    107 

 

 �
�t �� ..&� ��*�#?� ! �*7)�)#%     �* ��	���� 8d�N "� :�!� �( �?�U$ 7��*�+ �G�
� =��	/56 ���!*:  )+�*���( �=)�      � "� ��	���� .�/� 7��*��+ ����d 0.31   )�+�*

 )���< ���(�.
� ��4 no$�� ��d /#�� ���# ..&� ��*�#?� !�4   ���!* �* ��	���� �	/�56� 
��	
�  u#������ K� �� �9��     ���3� �]�3 .*��* :��!�   ���	
�   � �* ��	���� ��4   E)��
)?$�� ��3� �� 7!�/	� �)5  3!��" �G�/�4)1985 =Griffin"( .&� ( �& �;���   :��!� 8�9��

.)�� �� .&* " ��	���  �� u#����  ��	
�  
  

4.7 1�#JK �	:^ �	�Y	*6  

" &�� ��D#�� �����)  ��1�=i  ������6 _�&�(  ��	<�& 7�an �� �*�/	&�   �)�5    L���	� "�(
 ��!* �t �)5 *�!6� E)� i���1 *�* ��'� ����6 *����  �&��     "� L���	� ..�&� ��)���� �

 ��5����*���  1  !2 :.&�  
   j�< ���a� 7��+ �* "( )#( �� 4��?$ ��  ���  �� 4�� j<  ��	<�& 7�an ����6

"N�$ � .����*  ��	<�& .��5 =����� 4�� �� )	��     *�!6�� E)�� �)�6 .&* " L��	� "
  ��)���� �&�� *��� ��!* �t �)5 *�!6� E)� i���1 �]3 ..&� "	5�)�  ��	<�& .��5

..&� 

  

 $_/16��7�	� 1�#JK D�	�� :  
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CUSUM 5% Significance
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 $_/26��7�	� 1�#JK D�	�� :  

  

4.8  1�#JKB��9= 	�C���� ��`� 6  

 �&�� " �l 4�� �* E�f%+�� �$�4  !��� �$�4       ���	
� ��&�� ��#?� "�3�>� 4��� "�1�

   �* 8��9�� ����& 7��*�+ �* �?�U$ ���( �� ���d
� " .a��  *�?& ��	��� �$��*�+

��!* ���� "	<�*�� ./� ���� �* ��	/56 !  *��   .*�5  

4.7.1 ����	 
��� ����� ��� ���� �����  

� %+� "3*�?� " "N�$� 1�
 ����6 "�7� m�F� � "3�>� �* �)5� ��*����:  
���� = " + $=���_-_4� !� + $>���_-_?� !� + $@���_�_4� !� +

$A���_�_?� !� + +��� + ,� )7(                                                                       

����6 :�3�  ��� �#(�! �	���� .a�� "  ����( !  ���d�
�  ��?�U$ �*  7��*��+ 
�K� 8�9�� �* j���5  *�� : " ��D#� 4�� " �1�
 ����6�" $= = $>     �����6 �� �*�/	�&� ��
 )3�!�� ��*����:  
  

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

III IV I II III IV I II III IV I II III IV I II III IV I II III IV I II III IV

2012 2013 2014 2015 2016 2017 2018

CUSUM of Squares 5% Significance



$%�&' �(� 	� �
���() �	
*�+
� 	
�,	-� �
).  ) ....1�%+ 2,(3+ 1'�%4�15) (��(7��    109 

 

 )�7?10 D�	�� :1�#JK  =9B��Z[ = Z\ 7!�� 1�#JK J� �	R�*� 	2  

)	(�P� 6�JK =?� ��	&#  6�	#K 6	S��#JK  

1059/0  30  667184/1 - ����6 t  

1059/0 )30 ! 1( 779501/2 ����6 F-  

0955/0 1 779501/2 <� !* 

N2	�# :�=��	 	�6 &8�9O  

� 	� " "N�$�"U  "	
�G 1�
 )3�! ����6 �� �)5�" #a� �/+�      ��	���� ����>	� ���	
� ��
*�?&  �d
� "��  ���( !?�U$� �* 7��*�+  K���  8��9�� �*  ���!* *���     "� .a���

K� 7��*�+� �� *� :�!�� *�5 .�� �&�� " 3*��  .�a;�  �*��  ���1�i  $=, $>  4���   ���t
�� .5�*�   ���!* �*  *�?�& ��	��� �$��*�+ ��	
� "( *�5  *���     7��*��+ �� �����

 :�!� 8�9�� �K�.&� ���!* �* ��	��� ��	
� b� . *�� ..&� ���>	� ! ����  
 :x ����6 ���  �#�(�!  ��	����  :��!�  .a���  "�  ����( !  ���d�
�  ��?�U$  �*

 7��*�+�K� 8�9�� j���5 �* ��	/56  
 "�1�
 E�f$@ = $A �?�U$ ���( ! ���d
� " ��	��� W&�� � �#a�   .�/� 7��*�+

 �K� 7��*�+ " .a�� ��	/56 ���!* �*8�9�� �� �&�� :�!� :*�5 

 )�7?11 �*��2 : =9B��Z] = Z^  b*	� �2 ��:#� (
� C�	L � C��-�� =2 1	��2��  cR� ���	`
 ��	2 ���	` =2 c:�� ���R/K 1��� �d	e�� f���  

)	(�P� 6�JK =?� ��	&# 1�#JK ��	#K  

0227/0  27 417244/2 -  ����6 t 

0227/0 )27 ! 1( 843069/5 ����6 F-  

0156/0 1 843069/5 <� !*  

N2	�# :�=��	 	�6 &8�9O  

� "N�$ " �	��L y�
 1�
�" �/+ #a�� � ��	
� ���>	�  ��	����  "�  �d�
��� !  ����( 
?�U$� 7��*�+ ./� K�� 8�9�� �	/56 ���!* �*� �& ��	
� " .a���� �9��    *� :��!�

�� *�5 .�� �&�� " 3*�� /#�� �*� ��1�i $@, $A "U�	� �� "	
�G *�5 "( ��	
�  �$��*��+ 
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��	��� �* ���!* ��	/56 ������  ��  7��*��+  ����&   ��9��  :��!�  .�&� . b��  ���	
� 
��	��� �* ���!* �	/56�= ������ ! ���>	��� .&�.  

� ����6 :���  �#(�! ��	���  .a��" �d
��� ?�U$� �* 7��*�+ K��  8��9�� �* 
��5�j *��  ! �	/56�  

E�f 1�
�" $= = $@    ���!* �*  *�?�& ��	���� W&�� � �#a�  *���    "� ��	/�56 !
�K� ./� 7��*�+ �?�U$ ���d
�  �&�� �� 8�9���� #(��: 

 )�7?12 �*��2 : =9B��Z[ = Z]  =2 ���R/K � 6	� 1��� � 6� * 1	��2�� b*	� �2 ��:#
��	2 cR� ���	` � (
� C��-�� d	e��  

)	(�P�  6�JK =?� ��	&# 1�#JK ��	#K  

0155/0  27  582873/2 - ����6 t  

0155/0 )27 ! 1(  671231/6 ����6 F- 

0098/0 1 671231/6 !* �<  

N2	�# :�=��	 	�6 &8�9O  

� "N�$ " �	��L y�
 1�
�" �/+ #a�� � W&��  ����>	�  ��	����  "�  �d�
���  �?�U$� 
7��*�+ ./� K�� 8�9�� �*  ���!**��  �	/56 !� �� *�� *�5 .�#?�    "� ��	���� W&��

�: �d
��� ?�U$� K� 7��*�+ �*�  ���!* �* 8�9��*��  �	/56 !�  "�:   .�&� ���)��
 �3�l� .�N !* �* "��G�� �#?�   ���!* �* ��	���� *���    �	/�56 ���!* �* ! ������ 

K� � ������� 8�9�� � ���� )#(� .�4   �/#� .��M� �* �� *�< "( ������ ��	
��  ��1�i 
$@  ��'��� )�*    .�/� ����� 7�an .�N �* ��	/56 ���!* �* ��	��� "( .&� 4�� �����

 _�U�� �� ��( 4���� )�*.  
����6 :*  ��� �#(�! .a�� ��	��� " ���( �?�U$ �* 7��*�+  �K��  8��9�� �* 

��5�j *��  ! �	/56�  
E�f 1�
�" $> = $A    ���!* �* ��	���� W�&�� � �#a�  *���     ����( "� ��	/�56 !
�?�U$ 7��*�+ ./� �K� 8�9��  �&�� ���� #(��:  
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 )�7?13 �*��2 : =9B��Z\ = Z^ � (
� C�	L =2 ���R/K � 6	� 1��� � 1	��2�� b*	� �2 ��:# 
���	` cR� ��	2 d	e��  

)	(�P�  6�JK =?� ��	&# 1�#JK ��	#K  

0000/0  27 998027/4 - ����6 t  

0000/0 )27 ! 1( 98027/24 ����6 F- 

0000/0 1  98027/24 <� !* 

N2	�# :�=��	 	�6 &8�9O  

� �	� " "N�$�L 1�
 y�
�"  �#a� �/+�      ���!* �* ��	���� ����>	� ���	
� �� *���   !
�	/56�  ���( "?�U$� 7��*�+ ./� K�� 8�9�� � *�� *�5  ����( .3�f �* zK�! �* .
?�U$�= 7��*�+ ./� ��	
�  ���!* �* ��	���*��  �	/56 !� "� e ��#$� ������    ���	
� ��

�&�� �9��         ���1 .��M� "�( ���� .�&� ������� ..�&� ���>	��� "�% :�!��i $>, $A 
 .&� ���>	��� ! .&� �� �3�l���� "(  ���)���6 ��    ��#?� 4��� "  ����� 4�� ..&� �����

 "( .&�b�� ��?3�  7��*�+ ���( " ��	���  �� 7!��/	� ��	/56 ���!* �* 8�9�� �K�
 ���!* *�� ��	
� ..&� d�� ������ "( *�< �� �* .�M� �/#� i��1 $A  ���'�  ���  )��* 
����� 4�� .&� "( ��	��� �* ���!* ��	/56 �* .�N 7�an ���� ./�  4���  ���( ��  _��U�� 

�� )�*.  
 

5�� .�+9 <���  

�* ��4 "3�>� ��	
� ���>	��� ��	��� �* E�aK  :��!�  )�? ��  E��& 2000  *����  �&���  ����K 
"	
�G  ..&��	��L �U$� ��'� ��  )��*  "�(  ���	
�  ��	���� �*  W�&��  "�  ���5�j  ����� ! 
#����4 7wM	<� *�N�� �* ���� 7!�/	� .&� .� ������� " "N�$   �� �)5 _�U���   ����$

$��*�+ ��	
�=./G� *�?& ��	���   ���!* �* *���      �?�U$ 7��*��+ �� ������  K��� 
1�
 *� _)�).&� ���>	� ! :�!� 8�9���" $= = $>�3! =( �* ���!*  ��	/�56  �������  �� 

�?�U$ 7��*�+ ���&  �9�� :�!� ! ���>	���  "�1�
 *�).&�$@ = $A(.   4��#���  W�&��
 ���!* �* 8�9�� �K� 7��*�+ �* �?�U$ ���d
� :� " ��	��� *��   :�� " ��	/56 !

 .&� ���)��"��G� �3�l� .�N !* �*"�1�
 *� _)�)$= = $@   ���d�
� " ��	��� �#?� .(
    ���!* �* 8��9�� �K�� 7��*��+ �* �?�U$  *���     ������� ��	/�56 ���!* �* ! �����
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      "�( ������� ���	
� 4��� ..�&� ��� J� �$��*�+ �#(�! ���)�� �3! )�* �� ��'� �#(�!
 i��1 �/#� .�M� �* �� *�<$@  ��'��� )�*      ���!* �* ��	���� "�( .�&� 4��� �����

  _��U�� �� ��( 4�� ./� ���� 7�an .�N �* ��	/56 ���  )��*   ����( .�3�f �* 4��#��� . 
�?�U$ 7��*�+ =./�  ���!* �* ��	��� ��	
� *��  ��	/56 !"� ��#$ e� ������    ���	
� ��

.&� ���>	��� "�% :�!�  �9�� ���&"�1�
 *�)$> = $A(�� . .&� �������  "�(   .��M�
 i���1$>, $A  .&� ���>	��� ! .&� �� �3�l����  "�(   ���)����6  ���     4��� ..�&� ������

 "( .&� �#?� 4�� "  �����b�� ��?3�   ���!* �* 8��9�� �K� 7��*�+ ���( " ��	���
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1. LXR__`abc ≡LXR__`abcV[+max(0,efgc-efgcV[),WhereLXR__`abcVh=0 

2. LXR_ijabc ≡LXR_ijabcV[+min(0,efgc-efgcV[), Where LXR_ijabcVh=0 
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