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Abstract 

The relationship between spot and futures markets and how the causal relationship between 

these two markets is one of the important issues that its identification has a great impact on 

the planning of the actors of these two markets and the forecast of future prices of a basic 

asset. In this study, the price discovery function has been investigated in relationship 

between Iran's oil spot market and West Texas Intermediate oil futures market. For this 

purpose, the linear causality test based on VECM equations and the Toda Yamamoto 

nonlinear causality test, as well as monthly data including the Iran's oil spot prices and the 

futures price of one-to-three months of the world oil market (WTI) has been used during 

the period of December 2002 to January 2018. The results show that the linear and 

nonlinear Granger causality has been from the Iran's oil spot market to the world oil futures 

market, and the reverse is not true. This finding confirms the dominant role of the Iran's oil 

spot market in price discovery of the world oil futures market. Therefore, the expected 

price discovery function for the WTI oil futures market has not been realized. According to 

the results of the reaction functions resulting from the VAR model, The WTI futures 

market is an follower market and the Iran's oil spot market is a leader market in the 

transmission of price fluctuations. 
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 Y�,� .j��� �� ]�Q��1  %��	! P��B�ADF        ���� �� .,��� ��� %��0� ���*�vB� }��3 �� ��
 ���*�vB� Y�,�F1 +F2  �F3   2���< �*�'� s��*� 

      � �� +��� ���! ���������*< ����


3   2@� 
���WTI  *�vB� � ,"B8�ispot � �� ��	�
 �� %�*�� 2@� 2��< *����
 )�� 
�����  ��
   ;�����! Y����Bn� *�����>� 
��
 
����� ���
 .,��-�
 ���� %!ADF ���>�) +()��B��*$ �� ������� *��

;,��0�  ��  Y�,� �� .,"B8� ���$�� }�3 �� ��*�vB� ����� 
1 ��-2   %���	! P��B� )��ADF 
 ��*�vB� Y�� 
��*� F6�@� ��*
    ��
 ���*�vB� ������ +Y�,� ��� A�3� *
 .23� ;,- f��)O

  .,"-�
 �� �� 
��� 	� 
B-���� �e� � ;,- ���$ �*�O F6�@� ��
 �� 

,�<O1.  H��=I P�	��ADF 	��&D�� Q�' �
 ��	�	# �'��? >��?  

Ispot  F3  F2  F1  Critical values 

01/4 -  01/4 -  01/4 -  01/4 -  1%  

43/3 -  43/3 -  43/3 -  43/3 -  5%  

14/3 -  14/3 -  14/3 -  14/3 -  10%  

61/1 -  ( 78/0 ) 34/2 -  ( 40/0 ) 35/2 -  ( 40/0 ) 35/2 -  ( 40/0 ) ADF statistic 

  �	�I @? V�?�� ,	)�;�  <��
 H	!� %����# �
 
�O�� ��
	0�ADF .<*	? ��  
E&0F� >	� @��	� :XA�� 

)5(  
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,�<O2.  H��=I P�	��ADF 	��&D�� ,�� @A��� $Y	Z� �
 ��	�	# �'��? >��?  

Dispot  DF3  DF2  DF1  Critical values 

01/4 -  01/4 -  01/4 -  01/4 -  1%  

43/3 -  43/3 -  43/3 -  43/3 -  5%  

14/3 -  14/3 -  14/3 -  14/3 -  10%  

49/8 -  ( 00/0 ) 81/7 -  ( 00/0 ) 88/7 -  ( 00/0 ) 01/8 -  ( 00/0 ) ADF statistic 

  �	�I @? V�?�� ,	)�;�  <��
 H	!� %����# �
 
�O�� ��
	0�ADF .<*	? �� D  ,�� @A��� $Y	Z� ���	&?
 .J'� 	��&D��  

@��	� :XA�� E&0F� >	�  

  

2.4 �&&�� @Z�� @�&[? ,<�  
��C"� 

 ���'� 
@<� 
"�4
 +Y,� 	� �������'�  %��o��  ����'�  ) )�����-SC(+  ) ���k�1!AIC  +(

) ��k�1 %�"nHQ ���'� � ( ���D ���4� #�$ �"�
 )FPE( �� 8 
@<� ;��@B3� ��   ���B� .j������ P
Y�,� �� )3 +�����'� ����� A�3� *
 
"�4
 
@<� 
1 23� ��� *����
 (3   .,-�
 ��  

,�<O3. ,<� @�&[? @Z�� �&&��  

HQ SC AIC FPE @Z�� 

75/16  78/16  74/16  16/63908  0 

36/12  43/12  31/12  12/765  1 

05/12  17/12  97/11  32/544  2 

87/11 * 04/12 * 76/11 * 41/440 * 3 

95/11  17/12  80/11  50/461  4 

01/12  28/12  83/11  07/475  5 

07/12  38/12  85/11  85/483  6 

12/12  48/12  87/11  20/494  7 

19/12  60/12  91/11  67/515  8 

*]��� @Z�� @O�
�	�^B� �	&�� @�&'� @?  <* _	  
E0F� �	A'	F� :XA��  
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3.4 H��=I +� ��)O ���	��� )johansen cointegration test(  

 ��� ��        ���,��3�*3 ��
 ���! ���������*< %���� 	� 
�S"�� ����'� ��C"� 

 
'����  +?��B/�
]�,1        ��
 5,�� ,�"�
 ������� � F���'� �� ��������*< 	� ��      2�@� �� 
������ ��� 2���<
%�*��  ��        %���	! P���B� .2�3� 
�B(*O ��*�< ;��@B�3� ���� �8����� �'�� j� %��	! +,-�


) ;u�� ��,>� *�1�,nmaxλ) *9� %��	! � (traceλ     ������� ����� ��3�*
 ��*�
 �8����� (
�� 2��< �
 ��! ��������*< 	� �� *� ��
 5,� ,"�
      Y��,�� �� %�*��� 2�@� �� 
������

4   ��6 .23� ;,- 
k���  

,�<O4.  H��=I���	��� ��?> '��?� ? $�	�� 
�O��& �I 
�
����� `� ) @�	�f1 (� J)&� `� @��)F� 
>� H���� )ispot(  

=IH�� �Za  H��=I $?	0�   �	�I H��=I �b�  ��<0� ����F? 5 %  

r= 0* 

r ≤1 

r = 1 

r = 2 

17/16  

46/3  
49/15  
84/3  

  
H��=I �Za  H��=I $?	0�   �	�I H��=I �d7�<; ��<0�  "��  ��<0� ����F? 5 %  

r = 0 r=  1  70/12  26/14  

r ≤1 r =   2  46/3  84/3  

*  Q�' �
 �Za @&Y�� 
�5 %  
A'	F� :XA��E0F� �	  

  ���! �����*< %��� �� �'�� j� ���*
 �� ���� +*9� %��	! ;���! +T�( Y�,� 

 
��� �

     %���	! ;����! A��3� *�
 
1 ���n �� ,"1 �� ,��:� %�*�� �� 
����� �� 2��< � 
��� ��
       %���	! P���B� .���,�� ����� *��vB� �� ���� %��� �'�� j� ���*
 t�� +;u�� ��,>� *�1�,n

 	� �8�����     �� )��� %�*��� �� 
������ ��� 2��< �
 
��� �� ��! �����*< ��
 ������ �3�*

 Y�,�5 .23� ;,- 
k���  
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,�<O5. ) @�	� �
 ��I 
�
���� �&? $�	�� 
�O� �'��? >��? ���	��� H��=If2 `� J)&� � (
@��)F� ) H���� >�ispot(  

H��=I 
�Za  

H��=I $?	0�  
 �	�I  �b� H��=I

( )traceλ  
��<0� ���F?� 5 

 %( )traceλ  

 �	�I H��=I 
�d7�<; ��<0� 

 "��
max( )λ  

��<0� ����F? 5 
%

max( )λ  

            

r  = 0 r = 1 04/14  49/15  84/10  26/14  

r≤1 r = 2 19/3  84/3  19/3  84/3  

E0F� �	A'	F� :XA��  

 Y�,� 	� 
1 �������5     *�1�,�n � *�9� %���	! ;���!  �� *� A�3� *
 +��- �� ;,��0�
 �'�� j� 
�
�� t�� +;u�� ��,>�    2�@� �� 
������ ��� 2��< � 
��� �� ��! �����*< %���

    2���< ��
 
���� 
3 ��! �����*< ��
 ������ �3�*
 ��*
 �8����� %��	! +�B��4� .���,� ����
 Y�,� �� )�� %�*�� �� 
����� ��6    ���� %���� ��'�� j� 
�
�� ���� ],� ;,"�� %�0� +

  .,-�
 �� *�vB� ��  

,�<O6.�? >��? ���	��� H��=I) @�	� @' ��I 
�
���� �&? $�	�� 
�O� �'�f3 `� J)&� � (
@��)F� ) H���� JZ� >�ispot(  

H��=I 
�Za  

H��=I $?	0�  
 �	�I  H��=I

 �b�( )traceλ  
��<0� ���F?� 5 

 %( )traceλ  
 �	�I H��=I �d7�<; 
��<0�  "��

max( )λ  
��<0� ����F? 5 
%

max( )λ  

            

r  = 0 r = 1 83/12  49/15  90/9  26/14  

r≤1 r = 2 92/2  84/3  92/2  84/3  

E0F� �	A'	F� :XA��  

   ��� ��3�*
 ��*�
 ��8����� %��	! ]�Q�� 23� *1� 

 ]	&    � �� ���! ���������*< ����

3       *�C� 	� ) ��'�� j�� 5&��n ����� �B(*O *C� �� �
 )�� �� 
����� �� 2��< �
 
���

  ���*
��"
 .,-�
 �� ��*�vB� ��� ��
 
�
�� ���� ],� ,�V� +(�,�� 	� ~*� � ,���   
���� ��

     2�@� ���! ���������*< %���� 	� ,3� �� *C� 

 T�( Y��,� �� ;,- 
k��� P��B� 

WTI   ��


���)� �
 ��! �����*< +?�B/� ���,�3�*3    ����� (
���� ��� �����*�<) ,�3�*3 %��	 ��*�



154   ���� 	
��
 � ������� �� ���� �
��� �������� ������ 1399  

        ������ ��� 2���< ��
 5,�� ,�"�
 �����'� ������� � F��'�     .,�-�
 ��� %�*��� 2�@� �� 

����*
  )1*�� +A�3�  
��� �� ��! ��������*< ��� *
 
'���� ���WTI ��  �*�  ,�-�
  
�1

���� ����CB��y���- 
��
 2���8� ���������*< ����� ��� ����� 2��@� ���B��< 5�����3�� 	� F��U�n
#"1�� 2���'( ~*'� �� *B0�
 �e� � ;��
 *�*�e$
B@3 ���    �����*�< .,"�-�
 
B�-�� ��*< �	�


 2@� 
��� �� ��!WTI Y�'(�! �����*< ��*� ��� %�4� �� ;,- 
���'� �   %! 2���< � ,�-�


��
2����< ��*��
 ������'� %����"�]���D 2��@� ���e��O���� F���� %���4� *��3�*3 ����� ,��"1

&�$�1)  )Coppola ،(2008 :38، ص(  
 +*���� �*�I 	� .      ���� �*�3 ���B(� �������� ��3�*
2��<   
��� �� ��!WTI  ������) %��	 Y�I �� %�*�� �� 
����� �� 2��< �1 ��V� )�� ( ,

        
�
 #��*�O �*�3 �� *�� 
�1 ,��� ��� %�0� � 23� �*3 �� ��� %��� 5,� ,"�
 ������
j� 21*n    %��0� 
�^�8� ���� 
�1 ,���� %��	 Y�I �� 24�     %���� ���< ��B�8��� ;,�"��

 ��! �����	�
 WTI�� %�*�� 2@� �� 
����� �� �  ���� W
��� �3�*
 |A�3� ��� *
 .,-�

F���� ��C"� 

 ��	�
 �� ��� ��
         �� s���E #�>� 
�1 �*�0�$ ��	��
 ����'� � 2���< ?01

 ���*��6 +,��-�
 
B��-�� �� *����� ��	���
 ����� 2����< 2��,��� � %! 
��
 
������ �� 
��1 2��3

BD��*$  �� .��-  

20

40

60

80

100

120

140

02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18

F1 ISPOT  
��
�)�1>�' <��� . @��)F� `� J)&� >	�  JZ� @�	� `� ��I � H���� JZ� >�WTI H	�= ,�B �
  

  

4.4 H��=I  ��=	? �
 J)&� e!7 
�7�	7 >	� JZ� ��IWTI  
         	� ��� ]�,�1 �� 2���< ?�01 
�1 
�:�8� ���� ��3�*
 � F���� ��C"� 

 
'���� ��� ��
  %����	! 5����@B� �*��S��� �� 	� +�*���O ���� 5����U �� 
������� ���� � ����! �������	�


2���    2�3� ;,�- ;��@B3� ��D *�E 2��� %��	! � ��D       	� ��� *�� P���B� 
����� �� 
�1
��� .��- �� 
k��� ���*S���  
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1.4.4 ����� 	
� �
�� ����� ����� 

    
���� ��� ���! 2��< � %�*�� 2@� �� 
����� �� 2��< ��
 �'�� j� ���� 

 
��� �

 2@�WTI ) ����*�
 ���D }��[� 5&��'� +6) � (7      ���� A��3� *�
 � ;�*�1 ���!*�
 �� (

j��� �� ]�Q�� ,��� %��	! ;���! 	� ;��@B3� �
 �� *Q�*O ��D 2��� %��	! +5&��'�  . 

( ) ( ) ( ) ( )
t i t i j t j t t

i j

D f C D f D ispot ECTα β λ ε− − −

= =

= + + + +∑ ∑
3 3

1 1 1 1 1

1 1

1 1  

( ) ( ) ( ) ( )t i t i j t j t t

i j

D ispot C D f D ispot ECTα β µ ε− − −

= =

= + + + +∑ ∑
3 3

1 2 2 1 2

1 1

1  

 Y�,� �� *Q�*O ��D 2��� %��	! P��B�7  .23� ;,- ;��� #����  
���� �
   ��,�>� 
�

       *�
 ��"�� *@�U 
��6*( +,���� ;����! *@U Y��Bn�       2���< 
�@<� ��
 s��*�6 %����� 2���

����  ��Q�B� �� � ����- ���� �� %�*���� �� 
������� 2����< ����3 	� ����D 2����� 
���
�� 

��  �*<*
 ��! 2��< 

 %�*�� �� 
�����     �� ,���� ;����! Y���Bn� ��,�>� ��"o�� .,-�
 �� �

    ���D 2���� ����� ],� *����
 +��! 2��< 
@<��
 s��*6 %���� 2�� *@U 
�6*( �3�*

    +*�Q�*O ���D 2���� %��	! s��*� ��� 

 .,-�
 �� %�*�� �� 
����� �� 

 ��! 2��< 	�

 ���< 

 %�*�� �� 
����� �� 2��< 	� 
��3 �� ��D 2��� 
�
�� ��   2�@� ���! 2WTI 
.,�� �� %�0�   

,�<O7. ��K J&�� H��=I P�	��  

P-value Chi-square  Null hypothesis  df  

0.00* 103.22  D(ispot) ≠ >> D(f1)  3  

0.93  0.43  D(f1) ≠ >>  D(ispot)  3  

 *H	!�  <��
 ���� ��
 H
�? �
 Q�' 1 %J'�.  
@&Y��  ���a @? �ZaD(f1) ≠ >>  D(ispot) � @?�� ���� �� @7 J'J)& �I� `� �� �@�	�J&  �
��L

�J)& � @��)F� `�> �H��� �J�&.  
fKg� :P�	�� E&0F�  

2.4.4 	
��
� �
�� ����� ����� ���� - ��������  

�� 
'���� *6�n �
 
��� 

 P��B� 

 23� ;,�! 	� %��	! 
0��  ,�n��  ADF�  )���  �������'� 
���'� +
@<� 
��� �����$ j��)1�� � 
@<� 
"�4
 �� Y,� VAR 

 s��*� *
�*
 1 � 3 ��  ,�-�
 .

)6(  

)7(  
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���*
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 ��C"� �3�*
 
�
�� 2��� ��D*�E ���� - �������� %��� 2��<  ����  ���! WTI � 
�� 
����� �� +%�*�� 	� 
���'� ��� ��D  %���3*O�  ����*�
 )8 (� )9 ( ��
  ��,�'� 4  
�@<� 

(k+dmax=3+1=4) ;��@B3� �� j����� � ��*
  %��	! s��*6 

 23� ;,�! 	�  ����  5&���'�+ 
%��	! ,��� 

 ��1 ;�*
 �� ��-  .  

m ax m ax

( ) ( ) ( )
k d k d

t i t i i t i t

i i

f f ispo tα α α µ
+ +

− −

= =

= + + +∑ ∑0 1 2 1

1 1

1 1  

max max

( ) ( ) ( )
k d k d

t i t i i t i t

i i

ispot f ispotβ β β µ
+ +

− −

= =

= + + +∑ ∑0 1 2 2

1 1

1  

Y�,� )8( P��B� %��	! 2���  ����� -  ��������� �� ��  �����  ������"'�  s��*�6  ��
  
�@<� 

���*�vB� 

 ��1 
B(� �� 5&��'� )8 (� )9 (%�0� ��  ,���  
�1  ���  ,�����  ��
  P���B�  2���� 
]���3*� ����D *��Q�*O �� Y�,��� )7 (
��8��>� ���-�. %����� 
����O 
��1 �� Y�,��� )8 (
;,��0�  �� +��- 
�
�� 2��� ��D*�E �� 
��3 	� 2��< ��  
������ ��  2�@�  %�*���  
�
 
2����< ����! ���� 
����� 2��@� WTI ������ ���*
���"
 .����  ����D*�E 2����� %����	! P����B�

����  ��������  .,���� �� ,��:� �� *Q�*O ��D 2��� %��	! P��B� +  

,�<O8. H��=I P�	�� &���
�� ��K�&M J - ����	�	�  

P-value Chi-sq (Wald stat)  Null hypothesis  df  

0.00* 311.53   (ispot) ≠ >> (f1)  3  

0.70  1.40   (f1) ≠ >>  (ispot)  3  

 *H	!�  <��
 ���� ��
 H
�? �
 Q�' 1 %J'�.  
@&Y�� �Za @? ���a (f1) ≠ >> (ispot) @? ��� ���� J'� @7 J)&� ��I `� �@�	� J&�� �
��L 

J)&� `� @��)F� >� H���� J�&� .  
fKg� :P�	�� E&0F�  

     �*�Q�*O 2��� %�*��� 2�@� �� 
����� �� 2��< +2��� ��� %��	! P��B� 

 
��� �

 ��! 2��<WTI     �� %�*��� 2�@� �� 
������ �� ��	�
 W�8� #>� ,�V� 
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1 23�

 2@� ��! ��	�
 ���*
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 .,-�
 �� 2��< ?01 ,"�!*(WTI �    ;,�"�! ���� 2���< �"�
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    �*�S��� 
�1 ���- �� FU�n 
Q�B� ��� �e� � ;��
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WTI    �� 
������ ��� 2��< *
 ��	�
 ��� ��� 2��< ���eO*�9:� �� �*�e$ *�9:� ��"o�� �
   �
 .2�3� ;���
 =�>�� ��� j4� 5&�V3 	� �S� %�*�� 2@�     ;������ �� %�*��� +���� {���� 


�S�       5�����U � 2�@� ���! 
�6*� *
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,�<O9.  �	Ab H��=I =� $a	; P�	��VAR 

E����<�  @!�� >	� @�]!�  

948665/0  948665/0  

775072/0  775072/0  

567768/0  567768/0  

490001/0  490001/0 -  

363896/0  363897/0  

187315/0  187315/0 -  

E&0F� P�	�� :fKg� 
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,�<O10.  ����A)� 
�K H��=I =� $a	; P�	��LM  

   
   Lags LM-Stat Prob 

   
   1 955821/0  9164/0  

2 939893/2  5679/0  

3 931918/1  7483/0  

4 221353/5  2653/0  

5 741731/4  3148/0  

6 414303/4  3528/0  

7 396526/1  8448/0  

8 532327/0  9703/0  

9 045405/3  5503/0  

10 007019/5  2866/0  

11 165068/9  0571/0  

12 794184/2  5928/0  

E&0F� P�	�� :fKg� 
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