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Abstract: 
Using Markov Switching model, this paper studies the 
nonlinear effect of oil price volatility on investment in 
Iran as an oil-rich country for the period 1984:1-2015:4. 
More specifically, it examines whether the oil price 
volatility has asymmetric effect on investment. To 
approach this goal, volatility of OPEC oil price is 
estimated by Exponential GARCH (EGARCH) 
model.The results of Markov-switching model with FTP 
approach indicate that the effects of oil shocks on 
investment behavior are separable into two regimes. In 
other words, the impacts of oil shocks on investment in 
Iran economy over the booms and recessions are 
asymmetric. Moreover, our finding shows sanctions 
imposed by the US against Iran affect investment 
behavior negatively. We also find that 2008 financial 
crisis doesn’t affect investment decision. Furthermore, 
we find out that an improvement in the institutional 
quality enhances the investment demand. Our findings 
might have important policy implications for 
government in Iran. It also provide essential information 
for companies. 
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7. Goldfeld & Quandt (1973) 
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@�* �+� o!X �
!� *��� ��1:  

)6(  Y� = �Z4 + ��� + [�\Z4 + ��	,				� = 1,… , ^      ��~T�0, �Z4* �  \Z4 = \��1 − K�� + \(K� �Z4* = ��*�1 − K�� + �(*K� , K� = 0	`a	1					 
 �O[� , �� , �Z, Y�  o!. 	��%8*� !�[�  �+1
� B��3 p�2!2 �8

/*  �+\  '�
!�[�  �*�!8 	
�Y� �8 ��%8*�B�!8 */  B�+8 p�*!` �8

ZD!v2 '�
!�[�  �*�!8 	B�!8 */ �\�*!` �8     
"�Y� !"��[2 �"8 �O

 !��[2�  +11O3�  	      �"8 �"
!� *��� ?"� 
"�Y� �� .+1��8\(, �(* 

�  ��*� B��3  � +3$�\�, ��*     !A": 
"�Y� �� �"
!� *��� !_3��8

.@�*  

      }{"�  -"\) /* 
"�Y� ��"H�3* �"� '���D�� @%0� B� / !5*

 	+��8K� �3$5 �8 .�$8 +
*$D '/�b  !�[�  ?�  '*  
"�Y� �� �O

   �� .�$"8 +"
*$D !A: '��%  !A: 
�Y� �� � ?� '��%  ?�

 :�$8 +
*$D !�/ 9�$: �8 ����3 @��� 
����_G N8�2 g�*!� ;�*  

)7(  
ln G = ∑ ln	�e�Y�|K���g�h(   

:�O 

e�Y�|K�� = 1
i2=�Z4* exp l−

mY� − ��\Z4n*2�Z4* o 	 

 !5* � *K� B��� 9�$: �8 +��\3 �+
��  -8�)  /* ���A��* �8 � */

��*� �  ���>!8 �
     l!�"�  N"�/$2 ;�*!8�"18 .��!5Y�  �K�   �"8

:�$8 +
*$D !�/ 9�$:  

)8(  e�Y� , K�|p�!(� = e�Y�|K�, p�!(�e�	K�|p�!(� 
 ���,3 �G�_v �OY� :�8 @�* !8*!8  

)9(  

e�Y�|p�!(� = q e�Y�, K�|p�!(�
(

Z4h�
= q e�Y�|K�, p�!(�e�	K�|p�!(�

(

Z4h�
= 1

i2=��* expr−
{Y� − ��\�}*2��* s

× �a<K�= 0|p�!(C
+ 1
i2=�(* expr−

{Y� − ��\(}*2�(* s
× Pr	<K� = 1|p�!(C 	 

                                                      
1. Kim & Nelson (1999) 
2. State Invariant Coefficient 
3. State Dependent Coefficient 

) �G��e  ��9 	(p�!( B��3      B�" / �"2 �$"a$  9�".^I* �+1
�

� − 1 �  � +��8�a<K� = �|p�!(C    B��"�X* ��A2* ����U*

  "  B�"�3 *� ?� �� !A: @�e`��      N8�"2 g�*!"� ;"�* �� .+"
�

:/* @�* 9��\. ����3 @��� 
����_G  

)10(  

ln G = qln	�q e�Y�|K�, p�!(�
(

Z4h�
�g

�h( × �a<K�|p�!(C� 	 

@��� 
����_G N8�2 ;�*!8�18  �� �G�_v N8�2 �3/� ;�_3��  ����3

�  
�Y� ��    !"�[�  -" �02 .+��8K� �      �"8 ��"%8*� @"�* ;"0

�3$5 �8 .+��8 B> ���45 *!X �O '* +1�K�   +"1�>!X ?� B*$1. �8

 �\2! r  �* <$O�� - P1�Q�R$�� '�*45 ��3 Z{8 ;�* �� .�$

*!X ?� �5��� '*!8 '*!8 ��* �\2!  <$O��  +1�K�  g�*!� ��

�  ��X!5 !w3 �� ���Y� ��    ��"H�3* ��"��U* 	@G�U ;�* �� .�$�

!8*!8  :�8 �$8 +
*$D  

)11(  

�a<K� = 1 wK�!( = 1C = � = exp����1 + exp���� 	 

)12(  

�a<K� = 0 wK�!( = 0C = x = exp�x��1 + exp�x�� 	 

   ) �"G��e  �"8 �"C8*� �� 
,  9�03 /* �0�9 B/� g�*!"� (   �"
�

�  8* �� B/� �\��&  '*!8 ���*� ;�* �� .+��8  ;"�* !8 o!X *+�

      �\"��&  !"�/ 9�$": �"8 96�"��U* 	���� r�!� �� �O @�*

�  :�$�  

)13(  

Pr	<K� = y zp�!(C = qPr	<K� = y,(

�h�
K�!(

= � zp�!(C
= qPr	<K� = y,(

�h�
K�!(

= �CPr	<K�!( = �|p�!(C	 
���A��* �8 96���U* ���� !
 B���� ��     �"8 !"�/ '�*!"02 !�7�X /*

�  /�� :�$�  

)14(  

Pr	<K� = y|p�C = Pr<K� = y Dp�!(, Y�C ={�Z4h|,}4|~4���{�}4|~4��� = {�}4|Z4h|,~4�����	<Z4h||~4��C∑ {�}4|Z4h|,~4�����	<Z4h||~4��C����   
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:�O  p� = {p�!(, Y�}. 
�1�,8 !�%  ?� /* ���A��* �8 $_G* ;�*    ��"�5/�8 �"CD!�E �8��

�  ���>!8  �� B� / /* -H�%  
�Y� ZD!v ����U* �Q3�1v .�$�

 @&2 *� ��(�)* @�e`� �O '!_�� !�[�  !
!�FW2 �  �*!)  +
�

�U* N8�2 B> �8 +��8�  @8�F ���     �$"I 9�$": ;"�* �� .+1�$5

 @8�F B� / /* }{�  �CH3 ?� �� 
�Y� ?� ��w�3* ��$  9+ 

.@�*  

5- $+,	 '�
I�� J%��   

    ���>!"8 '*!"8 	+"� ��*� j�`$2 �7\) Z{8 �� �O �3$5 B��
 !�FW"2 

��� !� !8 @A3 @��) B��$3       �"8 @"A3 @"��) B�"�$3 *+"�8* �� '�*45

 B��H� �3 �+  /* ���A��*EGARCH  ���O  '*!"8 .@�* �+� '/��

@��   /* ���A��* �8 *+�8* �� <+
 ;�* �8 �8��  

��*�     �3�" / ���� �"I ?"��* ��A3 +\� @��) �7(X '�
1394:3 -

1362:4   u�"�* !8 .��!5 ���>!8 �I!� ;�_3��  �G��e  �O @�* �/6

��_3 �_�%\�
 �*�$�31   9�".^I* ���e  ;�1Q�
 � @A3 @��) '!�

*$� � ?�R�O>;���8 �2�2       #�"{�3* p"��1  �+"  B*$"1. �"8 !�/ �+ 

:+��!5  

)15(  �� = �� + �(��!( + �*��!* + �N��!N + ��  
) �G��e  ���>!8 /* -:�U T���3 u��* !815  p�!"` � �_G$v p�!` (

�+3���)�8 �5+��O    �"8 !"8*!8 p�2!2 �8 �
95/0 -  �85/15  �"    .+1"��8

�5+��O ~��8 �  �� /* !2      �� �_�"%\�
�$D �$"a� !"8 �"7�G� +3*$2

�+3���)�8 ��4b        B�"1��I* '*!"8 ��"U ;�". �� .+"��8 (S�> 9*!F*) �


    ) ��+"a �� B> T��"�3 �"O �+"� ��b3* ��3 S�> 9*!F* B$ /> 	!���81 (

�  B��3 B$ /> ;�* /* -:�U T���3 .@�* �+� �R*�*    ��"`!X �"O +
�

* �$a� �+. !8 �1\  !A:��3 +��W2 S�> 9*!F .�$�  

 6��!1 .S�> 9*!F* B$ /> T���3  

'�*��1e  jC� ��� >   

026/0  75/3  F-statistic  

025/0  26/7  Obs*R-squared  

 :+28�d�H&2 9�\��&   

    S��"5 +"1�>!X 	@"A3 @��) B�1��I* �+. }D�� '*!8 ;�*!8�18

 ����3(EGARCH) :@�* �+� ��X!5 ��O �8 !�/ 9�$: �8  

)16(  8BSMU��1,1�: log���*� = \� +\( log���!(* � + � �4���4�� + � ��4���4��� + X�,  
                                                      
1. Correlogram 
2. Akaike Information Criterion (AIC) & Schwarz 
Baysesian Criterion (SBC) 

 �+  /* -:�U T���3EGARCH  ) ��+"a ��2  V�*�"5 (

.@�* �+�     B�$"8 @"\i  	��+"a ;�* �� ��+1  T���3 u��* !8

 !� *���θ  �O @��1e  ;�* �8!�FW2 l$�  @A3 @��) @\i  '�


     �"O �G�"U �� ��*� ��"\3� �"8 *� '!���8 B��$3 �3�,a �*/�8 ��

l$�        �"  �"���) 9�3�"�$3 Z
�"O t".�8 �"A1  '�"
   .�$"�

B��
 �$I �  �wU^  �O  �$�!�FW2 l$�  !8 �A1  � @\i  '�


��3 B�%0� @��) 9�3��$3   l$"� ;�*!8�"18 .+��8    �"���) '�"


 @A3!�FW20� !8 B��H� �3 '-  .+3�*� @A3 ����) 9�3��$3 '!�5

    �+""  ���>!""8 /* +""e8 S�> 9*!""F* B$"" /> m*�+""b  @""��,3 ��

EGARCH B��3 B> T���3 �O +� ��b3*     �$"a� �+". �+"1
�

�+3�  �)�8 �� S�> 9*!F* @�* �+  '�
.  

 6��!2 �+  ���>!8 T���3 .EGARCH 

�I!� ;�_3��  �G��e  

�* �( �� !� *��� 

16/0  3/0-  04/1  p�!` 

08/0  02/0  0  jC��1e  '�*�  

�I!� �3���*� �G��e  

� � \( \� !� *��� 

93/0  21/0  16/0  08/0  p�!` 

0 004/0  04/0  32/0   jC��1e  '�*�  

 :+28���X�� d�H&2 '�
  

   ����"%�* �"O @�* �/6 �+  ���>!8 /* -\) 	��� �7U!  ��

* .�!�5 �*!) ���!8 ��$  �
!�[�  /�b3>� �O ��   �"0�� B$" /> �

 ;�*!8�18 	�+�3 ��X!5 !w3 �� '���D�� @%0� /�!8 B�0 * !G$X

�eG�C  ;�* �� q3*!56 p�!` +U*� ���� B$ />3   �"G g�$2 �O

h�Q�/*!��* �4 )2003@�* �+� ��X!5 ��O �8 	�+� �R*�* (.  *!�/

�O B�!�5 )1989    �"8 +"U*� �"��� ��`!X �� B�0 * 	�*� B��3 (

 /�!8      ��"%�* N")*� �� !"�[�  �"O �C�*!"� �� '���D�� @%0�

�  �  Z
�O 	+��8  	B*��0�
 � h�Q�/*!��*) +8��2004 :133.( 

        ����"%�* B$" /> �"8 @\"%3 B$" /> ;"�* �+"11O�����  �5q��

�y7�X-     9�$": �"8 @"%0� r$")� B�0 * �O @�* ;�* B�!�

B��� �  �*!) B$ /> ��$  */ �8 .�!�5 �8 	��^.    *$"2 �"7O �$"I B

  B$" /> @\%3 �8 !�[�  ����%�* ;��e2 �� q3*!56 p�!` B$ />

�0�� �y�7�X B$ /> � !G$X-  -"�G� �8 ;�* �O ��X�� �$\,8 B�!�

��*� ��*�/+3�� +1�>!X ?� /* ���A��* �  �
    �� ;�"1Q�
 .+"��8

/$��+3* � 9$�/ B$ /> <^D!8 B$ /> ;�*6  @%0� /�!8 B�0 *
                                                      
3. Lagrange Multiplier (LM) 
4. Lee & Strazicich (2003) 
5. Perron (1989) 

6 .) B�!� ��\3� �81989) /$��+3* � 9$�/ 	( Zivot &Andrews  o!"X (

B���   !A": o!X .+1�X!5 !w3 �� �$D ����%�* B$ /> �� *� @%0� B�$8 */
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��a o!X � !A: o!X �� '���D��  ;�*!8�"18 .��*� �$a� ;��_

 @&2 !�[�  N�/$2!�FW2 ��3 �*!) @%0� !� *���  .�!�5  

   ��+"a �� '���D�"� @%0� �� �8 q3*!56 p�!` B$ /> T���3

)3  ��"�2 '*!8 ��+a ;�* �� ��+1  T���3 u��* !8 .@�* �+ > (

 �8 �7D*� }G�D�3 ��� !� -�0�2 @\%3 
����_G �a �8 �
!�[� 

D*� }G�D�3 +�G$2 @%0� �� �$a� �H�HU /�* k!3 
����_G � �7

�  +��W2 '���D��  ) h�Q�/*!�"�* � �G /* @�e\2 �8 .�$�2003 (

 !�[�  �� ;�* '*!8 @%0� ?� -)*+U �8 q3*!56 p�!` B$ />

) ����� ��+a �� B> T���3 �O �+� ��b3*4 .@�* �+� V�*�5 (  

 6��!3 . +U*� ���� B$ />LM @%0� �� -)*+U �8   

*+H  �

 �� �3*!&8

jC�1 5%  

 n�H3

@%0�  

 ��� >

����%�*  
�
!�[�   

65/5 -  
1385:4 	

1374:1  
28/4 -  VPOIL 

59/5 -  
1376:1 	

1367:2  
4/3-  Q 

65/5 -  
1389:4 	

1377:1  
54/6 -  R 

 :+28�d�H&2 9�\��&   

 6��!4 . +U*� ���� B$ />LM @%0� ?� -)*+U �8  

 �*+H 

 �� �3*!&8

 jC�5%  

 n�H3

@%0�  

 ��� >

����%�*  
�
!�[�   

51/4 -  1388:2  50/4 -  GMM8M 

45/4 -  1372:2  98/5 -  GHI 

 :+28���X�� d�H&2 '�
   

  �"O @�* ;�* !_3��8 q3*!56 p�!` B$ /> T���3 	��^. �8

    @"�A�O }D�"� '�"
!�[�  ��$  �� ����%�* �+. !A: ��`!X

 
����_G � @A3 @��) B��$3 	'��,3/�* k!3 HU�H�   �+"� +��W2

8 .@�* B�$ /> @,a �e�a 

 B$ /> �8 �O @�* �/6 ;�*!8�1

                                                                            
 

$ /> ;�* ��     o!"X � '���D�"� @"%0� /�!"8 B�+8 +U*� ���� !_3����3 B

�  '���D�� @%0� �$a� �8 ����%�* �+1
� B��3 	;��_��a  p��e  /* .+��8

    �� 
"
 � ��$"8 �"a*$  @%0� �8 

 !�[�  N)*� �� �O @�* ;�* B$ /> ;�*

�  ���3 �b3> /* B$ /> �b��3 �� �^D* ;�* .@%�3 ��%�* jC�   ��"5 �O �$�

� /�!8      �"���) !A": o!"X �� � B$" /> ���" > �/*+3* Z�*�X* pa$  @%0

 @%�3 ��%�* N)*� �� !�[�  �O �G�U �� �+� (+U*�  	B*��"0�
 � h�Q�/*!��*)

2004 :133(.  

1.     B*��"0�
 � h�v/*!�"�* �"G�H  /* 9��A�  @%0� n�H3 �� �3*!&8 !���H 

)2004.@�* �+ > @�� �8 (  

  ;"�* �8 �a$2 ��\G* .
�/*�!y8 �
!�[�  B��  9+ +178 �C8*� �$a�

     �� '���D�"� @"%0� �$"a� -"�G� �8 �O @�* '��!` ��03

    ;"�* �"8 �"
!�[�  9+ +178 �C8*� ���!8 �O @�* �/6 �
!�[� 

@�� '*!8 .�!�5 �*!) �a$2 ��$  ����U*   * �"8 �8�"�   	<+"
 ;"�

-y02$G � ;3$0�� B$ />2    ;"�* T��"�3 .@�* �+� ��X!5 ��O �8

) ����� ��+a �� B$ />5  T��"�3 u��* !8 .@�* �+� V�*�5 (

  �"C8*� ?� �8 �
!�[�  ;�8 9+ +178 �C8*� ?� �$a� B$ /> ;�*

�  +��W2 �e�a 

 .��!5  



 B$ /> T���3 �O +1v !
 B��3 �e�a   �"C8*� �$a� �+1
�

8 9+ +178�  '���D�� @%0� ����U* �8 �
!�[�  ;�    �"8 	+"��8

  ���"�3 }{�  '�
���e  *+�8* �� �+  ���>!8 /* -\) �$a� ;�*

  �""C8*� �$""a� /* B�""1��I* '*!""8 �""CD!�E � �""CD �+""  ��

�  �%��H  �
!�[�  ;�8 �CD!�E 
�Y� �*+e2 �y� .�$�    �"8 �"


8 �CD!�E �+  � 
�Y� �� ;��*� �8 �CD!�E �+  �� �%��H  �

 �"  �*!) ���!8 ��$  
�Y� �� ;��*�     �� -":�U T��"�3 .�!"�5

) ��+a6  ;"%3�
) @"�* �+� ����> (3 	1992 :7  � �7�0���"O4 	

2015 :315.(  

 6��!5 .'���D�� @%0� ��&G �8 �e�a 

 B$ /> T���3  

p-value B$ /> ��� >  

 �*�!8 �e�a  

01/0  21/67  0  

05/0  46/39  1  

2/0  95/18  2  

56/0  04/5  3  

17/0  12/2  4  

 :+28���X�� d�H&2 '�
   

 6��!6 .�+  #�{�3* '*!8 ����3 }{�  '�
���e   
Log 

likelihood  HIC  SBC  AIC �+  r$3  

67/115-  68/2  78/2  62/2  �CD �+   

61/44 -  02/1  18/1  91/0  

 �+""""  <$O��"""" 

P1�Q�R$"""�  �� �"""8


�Y�  

61/44 -  17/1  41/1  1  

 �+""""  <$O��"""" 

P1�Q�R$""�  �""� �""8


�Y�  

� :+28��X�� d�H&2 '�
  

 ) ��+"a �� ��+1  T���3 �%��H  �86    �"O @"�* }{"�  (

       ��"�e  ;�!"��O '*�*� 
"�Y� �� �"8 P1�Q�R$"� <$O��"  �+ 
                                                      
2. Saikkonen & LÜtkepohl  
3. Hansen (1992) 
4. Cavicchioli (2015) 
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?""�R�O>(AIC) ;��""�8 �2�*$""� 	(SBC)  �  ;�R$""O B�""1U

(HIC) ~��""8 � @""��� 
����""_G B*�""�  ;�!""2  .@""�* ���""�3

B$ /> T���3 u��* !8 ;�*!8�18   8 '*!"8 �"�G�* '�
  �"��! !�FW"2 

 ��� !"� ���X� !8 @A3 @��) B��$3     /* B*!"�* ��"(�)* �� '�*4"5

.@�* �+� ���A��* 
�Y� �� �8 P1�Q�R$� <$O��  '$_G*  T���3

) �G��e  ���>!8 /* -:�U5) ��+a �� (7.@�* �+� V�*�5 (  

  

 6��!7 .) �G��e  ���>!8 T���35 <$O��  ?�102 /* ���A��* �8 (

P1�Q�R$�  
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