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 <�&��=> ?(. �
�@(�A
 �.�B� �
 ��9� �C$ �8�7� ?�9*D�E 9 �. 9� F��� G(�; *��HI$9 D

��J� ���+� #:� K� D9 �� �� ?�9 �. .:&� �9�B "��DM ���� ���N� �O�$���IB9 ! P ���

*�9� � (K�R
9�I$9 � ���+IS9 )<���IB9 <�&�(TI� 5��,) <���M <�&7 )"9��9 ��=> .)?��@ 

)���> )"�+� )�VB "�IA.�� <��C$ �  �W X9���9*���  �!��D2014- 1995  *:, *��HI$9

G��I! .�$9 #:� ���M�. �>�E D9 ��S� �YIAZ+& ���N� ?(. �&��=> *��. � D9 �9? )�� 

*��HI$9 D9 ?�9 [�! ?(+J
 �(S�
���� �$9. G��I! ���M�. #:� "�=! ��:&� �> \��] 

<���M�. �HB� ���N� �(TI� �IA.9� �Z^� � �9���C� _�$9 �.�!�6<9 �> �. `�9'�9 K�<:0�� 

�� ?(Y!�(� �!D� ��. ��� ! <�&��=> *D�E G(�; )F��� �.��W a$�I� ��.  !��� K� 

��=> ?�9 )*D�E 885/0 :0�� )K��'! �. K�:0�� (`�9'�9 ��:.�� .�. F�$9 ?�9 G��I! 

��"9�
 �H6 �> K� [�! �.�B� �
�@(�A
 <�B �� ?(. <�&��=> *D�E G(�; ��F� �W 

*��� ���� �$��. ��S� �I,9� �$9.  
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 2)#3)  

D9 D�.��� '-O� ":, �. )cd$ D9 ��+S `�><�& <��Z&9� <�&:E9� %IA($ ?(.5�+89 *��. �> 

<9�. ����:� � e
?(� �(��9 ��; �.�I��6��>_:!9 �IZ89 ?�9 5f, D9 `�> �O�� �. D��. »�.�B� 

�
�@(�A
«1 *:, �$9. X��Z� �� �
�@(�A
 �.�B� ��.��> K($d> �.<��C� �.�B� ?(. �� �� 

:�i *��6 �. �$ �(f8�� ?��I-. ��D� <�&��(! �$9 .�� ?�9 :��M�� �& j�W �d
 ��:�> �
 

�9:C
 `(.<�
 )cd$ *D9:!9 k�'.<�
 `
�9 �� lV$ <�
m�. D9 <n�8��f
 ��� ! 9� \A> :�> .

�� #�E �]�E ?�9 X��Z� �� ���S �.��> ����� �> �� �� :�i *��6 "�:. ?I,9� j:& ���-! 

�d
 :��> �
 a7� D9 %&�Y�� �=(� .:!�(Y.  

D9 j��C�?��
 �.�B�<�& �
�@(�A
 �� ��� ):�:S ��"9�
 �f���M � <���, 9� �� o�S ��$ 

��. ��! .*D���9 ��"9�
 �7.�A� �
�@(�A
 �� :C. Ki�>�
 �� �;�. <�&��=> "�-S )�( ! 

:�& � "�IA>�� � %&?(�i ?(i � "9���
 *:&�=� ��>. ?�9 �.�B� �
�@(�A
 �� �W #�$<�& 

�(;9 �. �(�(� `(.<�
 �� *D�E )F��� G(�; �.p��; <�&��=> q�� ?�9 �7V�� *:�� 

*:, �$9. �.�� 9� <�:CI� 5�9�� ��> ��W D9 _��+,�. �
�@(�A
 �.�B� ?�9 D��. <9�. "9�


�(CB�� :��+S K(I(���rn � K�R
9�I$9�rn G(�; F��� � �Y�
 �$�($ )'��&<�& "9��9�$9�& 

Xm��9 )*:@I�  <�&��=> s��=
 �-S ��F��� G(�; <��f+& <9��,2 )GCC(  `�9'�9 <9�.

Xm��9 \(t�
 )��� ! P��J� *:@I� � `��:@I� ��$ \A> <9�. ��,�$ �,�! D9 ���� 

X�9:� � X�@(�A
<�& )<D�� ���B � �Z&�� �&��=>< *D�E G(�; .F��� :&9�, � *�9�<�& 

)'(! ��(� �.�B� ?�9 �
�@(�A
 �� 9� �7V�� G(�;  :(�e
 F�����.:�>3  

 ?(. �
�@(�A
 �.�B� �8eA� �> �A!M �8�7� ?�9 ��09 j:& )u�� X�@(]�
 �. �S�
 �.

 <�&��=>*D�E  �� 9� F��� G(�;�
�. �. .:&� �9�B �+> � �.�O
 "��DM#:� ��> ��W <�&

 ��9 _�$9 *:, �r9�9 � %( �
 v�IJ� <�&��=> ?(. �
�@(�A
 �.�B� �$��. <9�. �!�6�!�6

�]�E �8�7� K� D9 *��HI$9 �. #:� ���+� P��J� ��� !  �I��=(� �9'.9 �» �O�$���IB9

���N�«4 �$��. �> :C. �N� � 9� (<��=> X���O�) "�f� �� �S�"� <�9�6�(we
 P��J� ��� ! 

                                                           
1.Arms Race 
2. Persian Gulf Cooperation Council 

3 `(. X��dW9 <9�.��(�D ?�9 �� �
) ) "9��f+& � #�9 �B��0 �C8�V� �.1395.:(�> �CS9�� (  
4. Space Econometric 
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<�&��=> *D�E G(�; F��� �. P��J� ��� ! �Y�:f� �.�B� [�]�� �$��. �. )��9� � ! �� 

 *:,��� <�&��=> �� �
�@(�A
.�$9 �I;9��� 

  

�4*+ 
+�5)  

#:�#:� :��9� ��S� ����� P��J� p��; �� �H�IJ� <�]�7
 <�& )���+� q�JI!9 <�&

"�+(� )<�9�9 ��I���.�B� )�&#:� �� � �
�@(�A
 <�&P��J� �. x�.�� ���+� <�& ��+��  [���

�� �> �� 9� m�. ��9�� ���+
 "9�
M :!�O�6 ")Dunne, 1995(. �� )�.�O
 X�C8�V� \�t9 <

#:�#:� � �
�@(�A
 �.�B� <�&*:, '>�+I� [��� ���+� P��J� ��> <�&#:� �� .:!9 <�&

 � "M <�9:����! � <�9:��� )�.�B� [�! ?�9 �$��. )��09 j:& )�
�@(�A
 �.�B�
5(�@  \B9��

�8�E �� (o�S D��. �:� �� � D��. #�+IE9) "M�� ��9 _�$9 "�6�!�6 <�& #:�P��J� ��> <�& 

 P��J� �. �wy� 5�9�� ���$ ���> �� �
�@(�A
 �.�B� [�]�� �$��. )[��� ���+������  � !:�

.�$9 8�9?(  "�$���z�� a$�
 �
�@(�A
 �.�B� #:�)Richardson, 1960( � ���C� 5(+f
 

*��'�9 "M �. 9� <�Y�� 5�9�� )"�77@� ���$ {|$ � �$9 *:,.:!9 d> #:� �� K($

�� }�� )"�$���z���. )(\(B�) ?+,� ��=> �� �> ��,��! <�&1  �2 <���� :��M�� K� �� )

�$� �� )�Y�:f� �. `�>9� � `�>*:, �(6�� ��� ! X9'(-O
 � cd$ �. �.��%& .:!9 )?(�i

�. ��=> �&�� �7�
 :E9� �Y�D�. K� "9��� #:� ?�9 .��9� ��S� ?Y+& cd$ K� �-�
 � ��,

��!9�
�. :!9�H�� #:� �� ��($�:��, �0d; ��D 5(A  
���

�� = kM� − αM� + g, (k, α > 0)  )1(  

���
�� = lM� − βM� + h, (l, β > 0)  )2(  

�V.9� �� �>)u�� <�&M�, i = 1,2 "�=!*:�&�  ��=> ��� ! P��J� �� � cd$ (���;~) <��S��

i) t "�=!*:�&� "��D ����
�� "�=!*:�&� �((T
 �� <��S�� cd$ �� P��J� ��� !  ��=>i  �.

"��D �,�6 %& .�$9 )?(�ik  �l  )`�>9� \�9�]α  �β »�6��$�� � G!� \�9�]«1  �h  �g 

»�I��]��! Xd+S«2 ��.:�,�.  

�V.9� F�$9 �.) <�&1) � (2�. )��=> K� ��� ! P��J� �� cd$ <��S�� �� �((T
 ( X��0

�+S X�@(�A
 )\(B� ��� ! P��J� �� *�(;~ �. )�V; ��+S � ��=> "M ��; *:, <��M

 .�$9 �IA.9� �I��]��!k  �l  �Z^� ���&�I�9���� "�=![�]�� ?�9 *:�&� �IA& X�@(�A
 �> :

                                                           
1.Fatigue Coefficients 
2.Grievance Terms 
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�+S<��M� � *:,�. )��� ! P��J� � �(we
 \(B� ��=> ��� ! P��J� �� ���;~ D9 �Z^� ��W

�� .�����α  �β "M F�$9 �. �> :�IA& �Z^� <�&�I�9��� ��� ! P��J� �� � cd$ �+O
 )�&

�.�� �(we
 ��=> "M ��; ��� ! P��J� �� ���;~ D9 �H�� ��W a$�
 �YIA; X9�w9 ?.9 .�����

 ��9�S9 � <���IB9 ��.�� ��O�9 �
�@(�A
 �.�B� \�9�] .��,h  �g �� '(! �� � �Z^� :�!9�


{fC�� �> :�,�. �H��.�$9 ��=> �� ?(. ����; �� � �!�I$�� a.9�� *:��> 

�� �$�$9 5f=� ?�:�i <9�9� "�$���z�� K($d> #:� � l��0 j:& )#:� ?�9 �� ::,�.

%(+�
 :��M�� )?,��Ed� � <���IB9 ����:@� )<�(6 .��9:! ��S� �0�; �f�R
9�I$9 � 

K+> :�( ! �Y�� %-� <�&�(TI� ���$ )"�$���z�� #:� �S��; <�& 9� ���+IS9 5�9�� �

�+! 5��, .��,�+! *D�S9 � �$�IA�9 #:� ?�9 :��> �((T
 "��D �,�6 �. \�9�] �> :&�

)Sandler & Hartley, 1995(.  �B9� �� � �$9 �ZIC��! )�Z^� `�>9� \�9�] }�� )?�9 �. *�d�

�� \�9�] ?�9�IB� )�>9�i .:�,�. '(! �H�� :�!9�
 ��=> �� ?(. `�>9� � `�> :��M�� �>

 `�9'�9 ?I��6 � ! �� "�:. 9� ��; ��� ! P��J� �$9 ?f+� ��=> K� )��9:! ��S�

 � F�$9 ?�9 �. .:&� `&�> )��; \(B� X�@(�A
����:@� �. �S�
 �.#:� )*:,��� <�& <�&

*:, �r9�9 "��D �,�6 �. <�Y��*��> �d
 �> :!99 � �C$�
 �. :!9 )"�$���z�� #:� cd0

�.�]9 ��($��. )aZ
�� <�&��I>�� "��> �� )�+O
 <�&�(TI� D9 *��HI$9 ����:@� � �.��� <�&

��(=(. ��I������:@� ?�9 <D�$ ��� <��:E �
 9� �&) #�:S �� .:��>1%-� )( ?�9 ?��


#:� �&*:�M .�$91 #:� D9 <��(A. )#�E ?�9 �.�r9�9 <�& q�i��i K� D��& )��(�D ?�9 �� *:,

�+! � :!�9:! ?,�� � l]9�����:@� �. :�!9�
 :��> �Z�t "�$���z�� �f($d> #:� <�&

(Hou, 2010).  

   

                                                           
1 - `(. ����,M <9�.#:� ?�9 �. �
 �C8�V� �. �&)2010Hou ( .:(�> �CS9��  



�@
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(
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) #�:S1 � "�$���z�� �
�@(�A
 �.�B� #:� :("M [9�!9  

*:�A��!  #:�  

Richardson (1960)  K($d> #:�  

McGuire (1965) ��(=(. #:����+IS9 *��� *:��>1  

Wolfson (1968)  �.�B� #:�'(�M2  

Wolfson (1968, 1990)  �.�B� #:�3  

Rattinger (1975) K(
9�>��. #:�4  

Isard and Anderton (1988)  %(�A
 #:�5  

Hartley and Russett (1992)  ���+� ��f�9 #:�6  

 :�;e�Hou (2010)  

 ��I(Y(���I��9(Intriligater, 1975)  �I��. � ��I(Y(���I��9 �(Intriligater & Brito, 1976, 1984) 

#:� � ��IA6 K�R
9�I$9 <�&��I>�� ?I��6� !�� �. 9� "�$���z�� �
�@(�A
 �.�B� <�&

#:� ?�9 )"�77@� .:!�9� aA. �������� �� 9� �&�!�� �. �(>�
�. " �.�B� ��S� �
 ):�I��6 ��>

 .:��> �$��. � s(7@
 ��=> �� ?(. �
�@(�A
 #:� ������  (X�:B�.9) ��=> �� )"�77@� ?�9

� ��S� ��=> :��9A  ��=> �B�f,�� ���;~ �. K� �& �> )�S9�� "�,7  )#:� ?�9 �� .:�IA&

 �. *:,��� #:� .(l�0) �6:!�9�D�. �� (o�S) ��+E :��9� j:& �� (K,��) cd$ D9 *��HI$9

 5�9�� )?�9�.��. .�$9 '>�+I� cd$ :(8�
 <�� �. "M �w9 � cd$ D9 *��HI$9 5(A!�I� <��

�� 9� K�R
9�I$9 �� � ! �� �
�@(�A
 �.�B� K���I(Y(���I��9 .��(6 �  o�S K� �I��.

*9� 9� �]�� �f,��5(�@
 G��I! �> :!��> <D9:!9#���� � �&"M ���-! <:�.�� �& �� :!9�


) 5f,1.���6 *:&�=� � {fC�� (  

   

                                                           
1.Social Welfare Maximization Model 
2. Emulative Model 
3. Rivalry Model 
4. Bureaucratic Model 
5. Submissiveness Model 
6. Public Opinion Model 
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) 5f,1 ��=> �� <9�. �6:!�9�D�. � ��+E `�>9� <�&�9��+! :(A �  B  

 

 

 

 

 

 

 

 

 

 

 

 
   

 :�;e�(Intriligator 1975: 49)  

�. <��+� � �7�9 <�&��@� )5f, ?�9 ��"�=! \(
�
<�&��=> K,�� <�S�� *:�&� A � B 

�$91��@�� . `�>9� <9�. ��=> �� �9:B9 �!�6�& �.)"9��� *:!�9�D�. � �� (%S�-�  <�N� �� '(!

5f, ?�9 �f,�� "�=! *�9� *:, .�$9  a; )5f, ?�9 ��A deters "�=! 5B9:E *:�&�

 ��=> D�(! ���� K,��A  ��=> 5.�7� �� ([���) �6:!�9�D�. <9�.B k�'. \(, ��)K� D9 �
2 (

 a; �A attacks "�=! ��=> D�(! ���� K,�� 5B9:E *:�&�A  ��=> �. ��+E <9�.B  \(, �.)

Ki�>�� (K� D9 �
%$� x�V; <9�. v���C
 ?�9 .:,�. ��=> *:,B  �V7! .�$9 �.�=� '(!

��@�� <9�. #��C
 �V7! �� )��=> �� �6:!�9�D�. <�&E �� �� �� .�$9 �9:��� �8��C
 �> :&�

��@�� <9�. #��C
 �V7! )5.�7��V7! �� )��=> �� ��+E <�&E� �� �� �9:����! �8��C
 �> :&�

sW��� �� �$9 ?f+� ��m�. �. �� �z(���� �
�@(�A
 �.�B� �> 9�i .�$9 3 )2A  �2B  ��

 :&�(Intriligater, 1975: 350).  

�. ��> ��W) 5f, ��1 )(9  �7V�� �� .��9� ��S� �7V��5B ��=> )B  �f,�� *�(;~ <9�9�

 ��=> �. ��+E <9�. ���>A �� ��=> � �(; �6:!�9�D�. <9�. ��9 ):,�.A  K,�� <9�9� '(!

 ��=> ?�9�.��. .�$9 �6:!�9�D�. �� � ��+E <9�. ���>�!B  �. � ! _�$9 "��> ��+E �. ��ZO�

                                                           
 

1 - `(. X��dW9 <9�. �C8�V� �. �
Intriligater (1975) .:(�> �CS9��  
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?�9 ��=> )�8�E ?�9 �� .�(; ��� �.�] <9�. ��9 )��9� 9� �(8�9 �.�] <9�. ���> K,�� �>A )

`(� �. �-�
�� �I$� ��=> a$�
 ��+E D9 F�
 :!9�
B �(6��S �. ���B �> 9� )�A(! "M D9 <

��Z. ?(. D9 �7V�� .5A �7V�� �� .�$9 "M F�fC� �8�E )6 �� ��=> �� �& �Y�:f� �. :�!9�


 sW��� ?�9�.��. .:�IA(! �6:!�9�D�. �. ���B ��9 ):��> ��+E5A )5B  �6 �. ��I(Y(���I��9 ��($�

o�S [��, sW���1 �� *:(��! �7V�� �� .:!�,1K,�� <9�9� ��=> �� �& )& <9�. ���> <�

�Z!�S�� �6:!�9�D�. x��J� ��! �. �7V�� ?�9 � :�IA& �Y�:f� �6:!�9�D�.2 �� �I;��, .��,

K,�� "��. ?(. D9 <9�. ���> *D9:!9 �. K,�� <9�9� ��=> �� D9 K� �(& �7V�� ?�9 �� <�&

\($M ?�9�.��. _:�IA(! �(8�9 �.�] K� �� ?+,��� )5.�7� j�W D9 �!�$� �� :!9�
 ��+E K�

��d
 ���� ��=> �� �& x��J� ?�9 �� .:�> %S�-� ��=> 5+@I� 9� �8�ZB 5.�B �.�] )�!���S

�� �$��.K,�� <��S�� :�!9�
 #��C
 �V7! �
 X�Zw �HE � l�0 ?(E �� 9� ��; <�&E 

 :�&� `&�>(Ibid: 350). 

 �7V�� ��3 �(&K,�� <9�9� �&��=> D9 �9:>�� � ��+E <9�. ���> <�& �+! �6:!�9�D�. .:�,�.

 �7V�� ��2A ��=> )A �� �6:!�9�D�. <9�. ���> K,�� <9�9� ��=> �. ��+E <9�. ��9 ):,�.

B  �7V�� �� �(C]� ?�9 .�!2B �� F�fC� "�
�:!9 .��,(Anderton, 1992) �� ��-�=(� :�>

5.�7I� ��+E q��IS9 x��J� )sW��� ?�9 �>3  �7V�� �� .��, *:(��!B4  ��=>B�� ) �. :!9�


 ��=>A �� '(! �6:!�9�D�. X�:B <9�9� � :�> ��+E �7V�� �� ��9 .(X�:B ��'�) :,�.4A  ?�9

 ��=> <9�. X�:B ��'�A j�W K� �� ��!�V; X�:B )��I(Y(���I��9 9� sW��� ?�9 .�$94 

.�$9 *:(��!  

 ��I(Y(���I��9 �C8�V� F�$9 �.(Intriligator, 1975) Y(���I��9 ���I( �  �I��.(Intriligator & 

Brito, 1986) �� �($� �f,�� ���;~"M :�!�� �6:!�9�D�. �w9 K� :!9�
 x��J� �� �i

�. <�&��=> ?�9�.��. .:,�. �I,9� ):, *�9� "�=! 5.�7I� �6:!�9�D�. �.�B� K� �� )l�A� X:,

�� X9��A; � X�H�
 9��D ):!�9:! o�S D�tM �. ����+
 )�
�@(�A
9�
 #�ZB 5.�B�(t � k�'. :!

�!��D )#�E ?�9 �. .:,�.�� X�@(�A
 ?(��� c�V$ <9�9� ��=> �� �> K� D�tM �� � :�,�.

��I(Y(���I��9 #:� .��� :&9�; m�. o�S �V; )*��. �
�@(�A
 �.�B� �  <R
9�I$9 5��, �I��.

                                                           
1. the regions of war initiation 
2. the cone of mutual deterrence 
3. the cone of mutual attack avoidance 
4. dangerous power on one side 
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��! )�=J.�w9 \�9�] )��+E � �6:!�9�D�. K(�, �!��D 509�� � K(�, <�& 5�9�� ?�9 .�$9

�8m� � :�IA& %-� �6:!�9�D�. x��J� �. <�9�6�(we
 �� X�@(�A
 #�I�> <9�. �I$�($ <�&

�� �r9�9%& )#:� ?�9 �� .:��>"�f�9 #��C
 ��S� ?(�i �@
 9� o�S D��. "�f�9 � �$9 ����

�� �r9�9 v�IJ� a�9�,��I(Y(���I��9 #:� )#�E ?�9 �. .:�> � i K� <9�9� �I��. q�i��

%& � �$9 "�$���z�� #:� �. �.�=� )`�>9�����:@� D9 �;�. <9�9� ?(�i�� �& .:,�.

�.�� [��, 9� ��+E ��=> K� )#�^� ��W "M \(B� � �$9 5.�7I� <�&��(! j:& �> :�>

 ��+E K� ��0��d.�d
��S��!� �(& ��9 .�$9 5.�7I� �,D�9 j:& �> ��9� �.�O
 :&9�, �!�6

?((C
 `(� D9 5.�7I� <�&��(! ?�9 D9 ���+E <9�. �. *�d� .��9:! ��S� �,D�9:] ��+E � *:,

 #:� �� cd$ �(+> �. �ZA! �
�@(�A
 �.�B� K� �� X�@(�A
 �(H(> �(we
 )?�9

��
�Y(���I��9 � %-� �I��. �$9 �
(Hou, 2010).  

#:� 5.�7� ��#:�) X�C8�V� ��� *��6 )�
�@(�A
 �.�B� <�&���'& ���+� <�& �. )([��� <�&

�. .:!�9� '>�+
 ����� ���'& �$�($ 5�9�� �� <� ! ���IB9 ������ ���+
 )�
��Z��wy� 5�9  �.

 ����� ���'&) *�9� �9�B � !:� 9� (K�R
9�I$9 � �$�($ )<���IB9 5�9�� :5��,�  �C$.� 

"M D9 *��HI$95(�@
 �� �&#:� ?�9 l��=
 �. #�E .:!�9� 9� �.�O
 <�& �]��� � ! D9 �&

��.%�D9���  

�� �Y89< ��9:!�I$9 ��!>$dK( aZ
�� �. �]�7
< P��J� �� !�) }�� �. 9�? �$9 >�  ��

�C��S �8�� ��>:,� �
 *���  �C��S)W( �. 9:E>�^ .:$�. 9�? *��� C.�
� �$9 :D9 ��9( �)S( )

TI�(�&�< ���IB9<  !(:� >5  j���)C( �(C+S ))N( � �$�� TI�(�&�<  x�.��)ZW(  �>

ZW C
((?>*:�� Y!�Yi� #�7I!9 �.�
 *��� :�$9  

W = W(S, C, N, ZW) )3(  

��� �� �� ":, C+S �(TI�(� �� �.�
 *��� 9�? �$9 >� �i�6 )[��� >m��� �$9 ���+���9 ) 

)j��� >m��� 0��;� 7�
� ����, 9 D9 ��?�� j��� �!9�$ �� �.�
 )*��� TI�(�< +&9 �.(� 

q�A@� ��.��, �8eA� �. 9:E>�^ ":!�$� �.�
 *��� x��� �. �� � ! ��:@� ?I��6�� �S��. 

� �.�
 �J=�� 9�.< ��9(� *��$ .�$9�
�? ,f5 ��:@��� �S��. �� 9��. "9�
X��0 D�� 

"�=! :�9�  

Y = P% C + P'M )4(  

 )�V.9� ?�9 ��Y :�M�� >5 +$9� )mP  �cP B(�+�&< j���� CB9�� �� !� )M( j��� � 

CB9�� 0��;� )C( ��9 .�$9(� 9� ��"9�
 �.�8'�� C]�(I� 9�.< >��= >�� � }�C� &(� 



�@
(5 O�$���IB9� �N��� D9 �.�B� �A
(
�@� �� �&��=>< *D�E �;(G F��� 13  

 

[�! �V; � :-
�: �. ��+E ):,�Z! �C
�v >.�� ��9(� !(' :�!�� .��V�(� )*��� � TI�(�< 

*:&�=� !:=!� �$9 � C$� ����, �� �.9�
 O�$���IB9� �. ;�.� TI�(�&�< `O�$���� 

::�!�� �9:C
 !(�&��< �� !� >��= � �$�� >�&��= � %&�i()? �$�� TI�(�&�< ��Z&9�< x�.�� 

 �.ZS >� C
((?>*:�� T
((� C]�(� �� @�(a ��9(I� )�$9 =!�S(? *D9:!9 � )��, <�(6

�.:��D �V.9� X��0  

 S = S(M, M�, … , M), ZS) )5(  

j:& �@. >!��� 9�? �$9 >� �. ��� #��C
 r'S� �(��9) j:& �.�
 "��> %+�'>��) �V.9� (

)5) �V.9� �S��. ����:@� �. �ZA! (4� )((("9' !(��< �� !� -.(�� K� >)��= �. }�� 

/J=� ! "��.(�&��< �� !� >�&��=< ���Y C
((? .��, 9�8 D9 9�? �W�� s�"9�
 �("9' 

�]�7
 9�.< P��J� �� !� 9� �� :E ��D �V.9� D9 � q��V� �.�$� :���M  

M = M(*+
*,

, Y, N, M�, … , M), ZW, ZS) )6(  

) �V.9� #:� F�$9 �.6%& ���9�� �. ��� ! P��J� lV$ )( � ��� ! <�&m�> �+(B "�i

�.) :�M���.) �(C+S )(<���IB9 <�&�(TI� "9������$ ��� ! P��J� � (���+IS9 �(TI� "9��� 

9� �
�@(�A
 �.�B� ��S� �:� �� � ��S� "M \��] <�9���C� � ��d� �>) �&��=> �=! "

�� 5�9�� � (:&� �$9 �IA.9� K�R
9�I$9(Abdelfattah et al., 2013).  
 


�4�� 6�78�9)  

 "9��f+& � "��(Dunne et al., 2000)  � "�$���z�� `�>9� � `�> #:� D9 *��HI$9 �.

�.<�9��. <�V; l(@�
 <�Y89 �O�$���IB9 ��� <�(6��>1 )VECM(  �.�B� �$��. �.

 � �(>�
 � "�!�� <�&��=> ?(. �
�@(�A
%&�I;9��� "�IA>�� � :�& )?(�i �.�O
 G��I! .:!9

�� "�=! �C8�V� ?�9 <�&��=> ?(. �
�@(�A
 �.�B� K� <�9�B�. <9�. �>:!9 :&9�, �> :&�

.�$9 *:,��� 

  ?+�$(Solomon, 2005)  �W )9��!�> ��=> ����� P��J� <�]�7
 �.�
 ���M�. ��*���  �!��D

2001-1952 D9 )�B �� ��D �.�O
 #:*�9� \8��!��D <�$ <�& *��HI$9 )*��> :�$9  

ME� = β- + β�ME�.� + β�GDP + β1(p' p%⁄ ) + β4Q(6789) + β:Q;< + β=Z + ε� )7(  

                                                           
1. Vector Error Correction Model 
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 :u�� �V.9� ��ME _9��!�> ��=> ����� P��J� :1-tM:  _9��!�> ��=> ����� P��J� �HB�GDP :

GDP  _9��!�> ��=> �7(7Ecp/mp _9��!�> ��=> ��� !�(t �. ��� ! <�&m�> �+(B �ZA! :

NATOQ _�
�! �N� <�&��=> ����� P��J� a$�I� :USQ _�f���M ��=> ����� P��J� :Z P��J� :

 _9��!�> ��=> ������(tt_"��D :β�  � <���M�. \��]ε �� �V; ��+S #:� ���M�. G��I! .:,�.

B� �. "�($�6���; ��� D9 *��HI$9 �. u���H�C�D�
 <�&1)ARDL( �� "�=! <�&�(TI� �> :&�

 )9��!�> ����� P��J� �HB�GDP  � �
�! �N� <�&��=> ����� P��J� a$�I� )9��!�> �7(7E

 � (�&��=> ?�9 �. �
�@(�A
 �.�B� :(�e
) �9���C� � �Z^� �w9 )�f���M ��=> ����� P��J�

��(t P��J� � ��� !�(t �. ��� ! <�&m�> �+(B �ZA! <�9���C� � �H�� �w9 9��!�> ��=> ����

.�$9 �I,9� 9��!�> ��=> ����� P��J� �. 9�  

 �:�df(!(Nikolaidou, 2005) ���@
9 <�&��=> ��� ! P��J� <�]�7
 �.�
 ���M�. �� ����9 �

 �W )(#�T
�� � �(!�|$9 )�A!9�� )"�!�� ){(�Y!9 :5��,)*���  �!��D2005-1961��� D9 )  �CZ


 *��HI$9 ��D*��> :�$9  

M = M(M.�, Y, P, G, N, TB, Z) )8(  

 :u�� �V.9� ��M _��� ! P��J� :1-M _��� ! P��J� �HB� :Y :GDP  _�7(7EP(C+S : _�G :

 _��� ! P��J� 5��, �I8�� P��J�N D9 ��� ! P��J� %-$ :GDP � ������9 <�&��=> _�
�! �N

TB D9 <��O
 D9�
 %-$ :GDP _Z$9) �$�($ X9�((T
 5��, <D�O� <�&�(TI� �9��. : )(K�R
9�I

"9�@.�� ����� X� Ed� � <���IB9 <�& ��� D9 *��HI$9 �. u�� #:� ���M�. G��I! .:,�.

ARDL �� "�=!���'& <�]�7
 �. �wy� 5�9�� �� �+> ��(A. �&�Z, �> :&� ?�9 ��� ! <�&

� ��S� �&��=>.��9 �. a�9�, �. �IA. )��=> �& ����� P��J� <�]�7
 �.�
 )�Y�� X��Z�

�� ��=> "M /IJ� )�Y�� 5�9�� ���$ � �$�($ )<���IB9.:,�. 

  �&(Hou, 2010) �. �. � "�$���z�� `�>9� � `�> #:� D9 *��HI$9 �. K(�f
 <�(6��>

%& �O�$���IB9�YI,�Z!92 �=> ?(. �
�@(�A
 �.�B� �$��. �. "�IA>�� � :�& <�&��I;9��� 

�� "�=! �C8�V� ?�9 �.�O
 G��I! .�$9 �.�B� K� <�9�B�. <9�. <�B <:&9�, �> :&�

 <��I;�$ �Af, �8eA� ?I��6 � !�� �. �IE )�C8�V� ���� <�&��=> ?(. �9:��� �
�@(�A


.��9� ��S� 

                                                           
1. Autoregressive Distributed Lag Model 
2. Co-Integration 
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 ?���� � ���H!��(Fonfria & Marin, 2012)  9� �
�! �N� <�&��=> ����� P��J� <9�. �]�7
 �.�


 �W*���  �!��D2006-1996 *�9� �9�B �$��. ���� �$ 5��, )#:� K� D9 )�� �� ?�9 �. .:!9

 *:, *��HI$9 �$�($ <�&�(TI� � ��� ! � K�R
9�I$9 <�&�(TI� )<���IB9 <�&�(TI� :D9 �I$�

 ��f��� D9 *��HI$9 �. s(7@
 ?�9 G��I! .�$9%(+C
 <�&���I=6�I���1 )GMM(  �A!M D9 �>�E

 � �9���C� � �Z^� �w9 )����� P��J� �HB� � l�A� <�&��(! )�!9�$ :�M�� :<�&�(TI� �>

 �.�B� ��S� ��) �
�! �N� <�&��=> ����� P��J� )��� ! <�&m�> �+(B :<�&�(TI�

�9���C� � �H�� �w9 )�$9�>��� � (��� ! ��@
9 :(�e
 � �
�@(�A
  <�&��=> ����� P��J� �.

�I,9� �C8�V� ����.:!9  

 "9��f+& � c�IH89:Z�(Abdelfattah et al., 2013) ���'& <�]�7
 �.�
 ���M�. �� ��=> ��� ! <�&

 �W )���*���  �!��D2009-1960 *��HI$9 ��D �CZ
 ��� D9 )*��>:!9: 

MIL = F(Y, ∑ MIL, POP, Z)                                                   � )9(  

 :u�� �V.9� ��MIL�+(B �.) ��� ! P��J� : #�$ �.�w <�&2000  _(�f���M �m� \AE �. �Y :

 %I���Y8GDP _��� ��=> �7(7E∑ MIL� : � "��9 )5(r9�$9 :5��, �&��=> ���$ ��� ! P��J�

 _����$POP=> �(C+S %I���Y8 : _��� ��Z K�R
9�I$9 � <D�O� )�$�($ <�&�(TI� ���$ :

 �. X9���0 /8�; �ZA! :5��,GDP ���fE *�(, �2 �� �. u�� #:� ���M�. G��I! .:,�.

��� D9 *��HI$9 <�&OLS �.cd09 5��>��W*:,3 )FMOLS( )OLS ����4 )DOLS(  "�($�6� �

%&��9:!�I$9 �YI,�Z!95 )CCR(�� "�=! ) �> :&� ��. ?((C
 �� K�R
9�I$9 � <���IB9 5�9��

?�9 �. .:!�9� <�9���C� �w9 ��� ��=> ��� ! )X9���0 /8�; � ��;9� /8�;�! :(8�
 �> X��0

 (�
�@(�A
 �.�B� :(�e
) �IZ^� �w9 )5(r9�$9 ��=> ��� ! ��. � ��� ! P��J� �HB� � �H�� �w9

�I,9� ��=> ?�9 ��� ! P��J� �.%& .:!9w9 )?(�i ��. � ���fE [�! )�(C+S <�&�(TI� �

�. ��� ��=> ��� ! ��. �. (�
�@(�A
 �.�B� :(�e
 �:�) ����$ � "��9 <�&��=> ��� ! ��C�

.�$9 *��.  

                                                           
1. Generalized Method of Moments 
2. Polity 
3. Fully Modified OLS 
4. Dynamic OLS 
5. Canonical Co-integrating Regression 



16                                             ������� ���� � "��� �� !� )#�$ $()%&�' *��+, 39) ��-. 1396  

 

 �:!M(Ando, 2015) �C8�V� �� � ?�9n <�&��=> ?(. ����� �YIA.9� 5(�@
 � �$��. �. <9

 �W �f���M *:@I� Xm��9*���  �!��D2009-1975 ��� �CZ
 ��� D9 �� �� ?�9 �. .�$9 �I;9

:�$9 *:, *��HI$9 ��D  

M = M(M.�, Y, G, USME, USFJ) )10(  

 :u�� �V.9� �� �>M _?�9n �7(7E ����� P��J� :1-M �7(7E ����� P��J� �HB� :n _?�9Y :

GDP  _�7(7EP _�(C+S :G _����� P��J� D9 �(t �. �7(7E �I8�� P��J� :USME��J� : P

 � �f���M �7(7E �����USFJ�� ?�9n �� �7IA� ���f���M <�&��(! �9:C
 :G��I! .:,�. ?�9 

s(7@
 �. *��HI$9 D9 ��� ARDL "�=! ��:&� �> �� )X:�:��. P��J� ����� �=>� Xm��9 

*:@I� �f���M �(we
 �Z^� � <�9���C� 9� �. P��J� ����� ��=> ?�9n �W *��� ���� �C8�V� 

�I,9� �$9.  

 :
3�� 0#) ' ;'�  

<9�. �$��. :C. �N� � "�f� �� �S�"�  <�&��=> ��� ! P��J� <�9�6�(we
*D�E F��� G(�; 

�. (�
�@(�A
 �.�B�) �Y�:f� ��� ! P��J� D9 �O�$���IB9 ��� �N��� *��HI$9  �$9 *:,

"M ?(. �
�@(�A
 �.�B� \Z$ *D�E ?�9 <�&��=> X���O� �> ��C� ?�9 �.)�& _(�$9 *:, �> 

�� ��9�9 c�, <��IJ� D9 "M �r9�9 ���S� .��, �+
�' �O�$���IB9 �N��� �O�$���IB9 D9 

)��$�� �� �.<�(6��> *�9��&�� �$9 D9 �> � ! �!�f� �. �:f��Y �IA.9� ��.:�,�. �!��D�> 

*�9�<�& �!�+!<9 <9�9� �'S �� �!�f�):�,�. �N� �YIA.9� �8eA� ����1 ?(.  X9:&�=� �

�N� �!�A+&�!��2 ; ���9� :&9��O�$���IB9 . ��$�� �
 :E D�<�� 9�? �� [�]�� 9� ��!�*: 

��_��(6 9�? ��9 ?f+� �. �$95(8� �7! }���  F��6– j�>���3 *��HI$9 *:, �� #:�<�& 

�!�($�6� ��  .:&�9 D9 *��HI$9 <9�. 9�8���� ?) ��,M �. D�(!��� "M %(&�H� �. � :,�. �� �>

� c�, ��9�9J<��I �N� �!�A+&�! � �YIA.9� D9��HB� � "�f� ?((C
 �Y!�Yi )��N� <�&� �

 "�(. .:, :&9�;�N� �YIA.9�� �� ����+O�9< *�9� D9�!�+! <�&<9) 9 �.� �> �$9 ��C� ?

X9:&�=� "�f� �� i � X9:&�=� �. �IA.9��"�f� �� �Y j ��:�,�.. � "�(. �.��Y:  

Y�� = fIYJ�K, i = 1,2, . . . , n i ≠ j )11(  

                                                           
1. Spatial Dependence or Spatial Autocorrelation 
2. Spatial Heterogeneity or Spatial Structure 
3. Gauss-Markov 
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9��� �YIAZ+& ?� X9:&�=� "�(� :!9�
�IJv 9 �9'S9 �;d:,�. �I,9� ��S� #_ 9 �.�?  ��C�

/;�, �> i ��:!9�
 �& <�9:7�  D9i = 1, . . . , n 9� ��(I;9 .:�> �� I!9 �� ���9WdX�� �!�+! <9

 �� *:, *:&�=���N� D9 �V7! K) ��7� �. �IA.9���� *:, *:&�=� � "�f�� <�&�:,�. �Y .

�N� �YIA.9���� ��.��NB �. �A�� �$�$9 <���7V�� ���7.�V� <9 :,�. �I,9� .9 �.� ��C� ?

�'! X9:&�=� �>�K�. �
�{fC�� :�N� �YIA.9� �S�� *:��>�� `(."M �. �ZA! <�
�&� �

 D9 �> :,�.�:f�:�IA& �
��� �Y .�.� X��Z���N� �YIA.9� )�Y�
 � �e X9�(w X9:&�=� ?(. "M

�.�9'�9 �. :��� `�0 `&�> X9:&�=� ?(. ��:.�. �N� �!�A+&�! ���� ����� �9 "9�
� ?(�i ?

V09 �> ��> "�(.d�N� �!�A+&�! c��) *��,9 .9�� �� j9�@!9 �.a *:&�=� ?(. lV$ �� �&

"�f��(�9�TS <�&���9� �. t9 ���\ ��9�� ).9�� �. �� I!9a �V7! �& <9�. "�6�!�6  ��S� �N� ��

��9�. �.� X��Z���V.9� )�Y ;�. �VD X��0���
 �. ���� *:(=> ���,  )"9��f+& � ���Z(f,)

1394 :12:(  

Y�� = X��β� + ε�� i = 1,2, . . . , n )12(  

"M �� �> i "�(.�. X9:&�=� �6�$��N� �� *:�M)X�� "�=!�9��. *:�&� )n × k(  D9 <�&�(TI�

 ���+O� �. *9�+& �@(]�
<�&�I�9���β� "M �. x�.��)Y�� �� �IA.9� �(TI�  *:&�=��"�f� � i 

�ε�� "�(. �6;�$9 ��>�� �V.9� �� �����
 <�V .� "�(. �.�9 �Y�? �. ��-H�D X��0��$9 �:  

Y�� = f(X��β� + ε��) )13(  
�V.9� ?I��6 � !�� �. )13! )(�+���+O� ���M�. �� I!9 "9�
<9 n �9��. D9 <�I�9���β� �. �S�
  �.

�
 � X9:&�=� D9 �!�+! KJ�,9� 9� �N� �� �V7! �& <9�. <��� �. ��@�� ?(+. �.W> ��� �

�N� �!�A+&�!�9 '(! ��F��6 }�� ?- v>��� 9� �� �>�6� �-�
 :� �V.9� K;�V =�/J  �.

�9��*:&�=� ?(. �.�w {!��!�+! <�&��S� <9 ��9� )�� �7!�+!�: . ":, c�V� D9 `(�

�A��r%& �i"�_ �N� �!�A+&�!��N� �YIA.9� � ���� 9:I.9 )��.� �!�f� �Z�S ?((C
 �. �A

*�9��!�+! <�&9��� <9;�. �N� X9:&�=� ���+O� %($�
 <9�.��� �D9 "9�
  :�!�� �C.���

W�(�9�TS }�� � #����. *�-. �. 9�9 ?dWX��) �� ���B 9� �9��90�� �
 :!D�$� �� �V7! �& D9 �

 � �N���=� ��N� �� 9'O� �!�f� �� �B9� X9:& 9� � x�7! �� �B9� X9:&�=� �. �ZA!� �Y

 �Z$�@� :�>(LeSage & Pace, 2009)#:� [9�!9 ���C� �. ��9�9 �� . ���N� �O�$���IB9 <�&

 5��,#:� "�($�6���; �N��� �Z
�� #�91#:� ) a�IJ� "�($�6�-;�!�($�6���1 ) #:�

                                                           
1. FAR (First Order Spatial Autoregressive Model) 
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;�N� <�V��2  ��N� #:�����+� �3 .�$9 *:, �I;9��� 09 X��H
�"M �@� �� �&5 

�
�� <�(6�9�B��N� �!D� {��N� �YIAZ+& ��� <9�. ���$9 �  )<�Z>9 � <�YA�)1380.(  
  

 .<8�0'� 25�4) 
���� =�
�4>� 	�! 0#)  

9�%> #:� ?�
�#:� "�(� �� 9� ��.��> ?�N� <�&���9� �_ `(. ��9�
��$��, �� "M ��.��> ?� �

�N� �YIAZ+&��A+& "�(� �� ���0�E D9 �-�
 �> 9�i )�$9 �&5 �� �IA.9� �(TI� q�]

�
���*:,��9:!�I$9 �!D� {4 �� *��HI$9�+!�:. 

)14(  y�� = ρ T W��
)

JU�
yJ� + ε�� = ρWy + ε��, ε��~N(0, σ�) 

ρ)W�� �ε�� �.�] \(
�
��N� �HB� \��
�� )��9 �'S � *:,��9:!�I$9 �!D� {d;�$9 #.  
  

.? =�
�4>� @��-) 0#)-
+�
�4>�	�!  

9�X9�((T
 #:� ? y �. 9� X��0� \(>�
 K;��� D9 �VsW <�$ :�!�+& ���O�<�&  �!��D

��;"�($�6�5 )AR( � l(]�
� :&�"M ��i 9� ��� �� �>sW �� u�H
9 ���O�:I�9 ) �(+&9 �.


��� �7�+!�: .9 ����$�� �^>9:E ��� �I$9� ?�+!�
 <9�. �J?(+ 9 <�&�I�9�����. #:� ? ��>

�����. �. ��>�� #:�D X��0��� �:,�.:  

y�� = ρ ∑ W��)JU� yJ� + ∑ βXXXU� xX� + ε�� = ρWy + Xβ + ε�� ε��~N(0, σ�I)) )15(  

ρ)W�� �ε��  ��] \(
�
 �.��N� �HB� \��
�� )��9 �'S � *:,��9:!�I$9 �!D� {d;�$9 #.  

  

 .,
���� ��9! 0#)  

 �. �IA.9� �(TI� )#:� ?�9 ���(we
 �@
 )���A+& � ���O� sW��� �� ��, ��O�9 �9�B �� ��(6

�. �:�$9 ��D X��0 

)16(  y�� = T βX

X

XU�
xX� + ε�� = Xβ + u�� 

u�� = λWu�� + ε��,  ε��~N(0, σ�I)) 

 
1. SAR (Mixed Spatial Autoregressive model) 
2. SEM (Spatial Error Model) 
3. SAC (The General Spatial Model) 

4- ?�9 �
���0�E �f!��> q�] D9 {5 ����,. 
5.Autoregressive model 
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 .	 0#)
���� 
)�./  

9� #:� �� �& *:!�(6�.�� #:� ?a�IJ� �!�($�6�-�!�($�6���; � �V;< �N��� �$9  �

�.D X��0��� �:,�.:  

y�� = ρWy + Xβ + u��, u�� = λWu�� + ε��,  ε��~N(0, σ�I)))17( �N� �YIAZ+& ?((C
 <9�.� �

���.�"��DM D9 �A:89� � "9��� <�& �:� �H0 �(]�� �. �N� �YIAZ+&���, *��HI$9 �. 

%&i?(�) "��DM�] <�&� \m R!9�6;V�1 )erorLM(  ��]� \m�HB� R!9�62 )lagLM( �. \(
�


=
 <9�.J(/ �N� �YIAZ+& �:�� 9'S9 �� �d;9�N� �YIA.9� �:� � #� X9:&�=� �� �

�� �9�B *��HI$9 ���� �IA.9� <�&�(TI���(6. �H0 �(]�� �� X��0 �� �N� �YIAZ+& �:�� �

 9'S9 ��d;9#)  #:� D9;�N� <�V��N� �YIA.9� �:� �H0 �(]�� �� X��0 �� � �� �� �

�IA.9� <�&�(TI� X9:&�=�) � #:� D9a�IJ "�($�6� - ; �YIAZ+& ��� <9�. �!�($�6���

�N���� *��HI$9 ���,_ �N� #:� D9 ):!�, �� �H0 �(]�� �� �& �> �I8�E �� ��9� ���+� �

�� �I��6 K+>��, .I!9 <9�. ���]9 �.J q�� D9 �f#:��& *�9� �.
 <�&��7(H3 )*�9��&< 

����.�
4 �. �w9 �.�w � � D9 �����
"��DM�&< �ZA! �$���+!��5  *��HI$9 ?+$�& �����, .

"��DM �H0 �(]�� �$�� �ZA!�+!�� )1 )(*�9� �. #:�
 <�&�.�7� �� �7(H5  �(]��� #:� K

�$�� �ZA! "��DM �H0 �(]�� � �.�w �w9 �.�+!�� )2 )(*�9� �. #:�
 <�&�.�7� �� �7(H5 

 �(]����$9 �����
 �w9 �. #:� K. �.*�d� ?+$�& "��DM �H0 �(]��)  �� �����
 �w9 �. #:�

.�7�5  �(]����$9 �.�w �w9 �. #:� K  )"9��f+& � ���Z(f,)1394 :15-14.(  

  

 :
3�� 0#)  

�. )�8�7� ?�9 �� <�&��=> ?(. �
�@(�A
 �.�B� ���N� �O�$���IB9 �$��. �� ��*D�E 

 :5��,) ��� ! P��J� ���+� #:� K� D9 )F��� G(�; ���+IS9 )<���IB9 <�&�(TI�� 

�. (K�R
9�I$9�+(! X��0*�9� \8�B �� _�+I���Y8�. � �Z(>�
 <�&I$9 ��D X��0 *:, *��H

:�$9 

                                                           
1.Lagrange Multiplier Error 
2.Lagrange Multiplier Lag 
3.Pool Data 
4.Panel Data 
5L. ` ikelihood Ratio (LR) 
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(MIL GDP\ )�� = α + ρ ∑ W��)JU� (MIL GDP\ )J� + β�Ln(GDP POP\ )�� + β�(HEA GDP\ )�� +
β1(TOB GDP\ )�� + β4Ln(POP)�� + β:(NRR GDP\ )�� + β=(DEM)�� + u��u�� = λWu�� +
ε��, i = 1,2, … ,7, t = 1995, 1996, … ,2014  )18(  

u�� �V.9� �� �. �&�(TI�*:, v��C
 ��D X��0::!9  
MIL GDP\ ��;9� /8�;�! :(8�
 D9 ��� ! P��J� %-$ :(GDP)�. ) �.) ��� ! ��. /;�, "9���

�. � :0�� \AE*�9� �Z�� _(#:� �IA.9� �(TI� "9��� )�(TI� ?�9 <���M <�& �A$y�

?(. l�0 X�7(7@
 ���+89%�-fI$91 )SIPRI( .�$9  

∑ W��)JU� (MIL GDP\ )J� � �Z^� _���N� �HB� �(TI� :�C���9� ?�9 \��] ":,  ��C� )�(TI�ρ )

�.�. ��=> �& ��� ! P��J� �(C]� �> �A!M <��C� ���O� <�&��=> �(we
 �@
 �Z^� ��W

�. ?�9 �> _��9� �9�B ��;�� �
�@(�A
 �.�B� ��S� <��C�.:,�. 

 Ln(GDP POP\ ) �C(ZW %I���Y8 :GDP �. )�!9�$�.) :�M�� /;�, "9��� �+(B<�& �.�w #�$ 

2005 �. � \AE �m�  _(�f���M�. ��� ! P��J��� q�A@� ���+� <m�> "9��� �. � :!�,

��� ! F�$9 x�Z
�9 �� ��� :�M�� �. �d��> ����� P��J� c�V$ )���+� �(8�� �. x�.�� <�&

���. �8eA� ?�9 .:�,�. �$9 5(�@
 5.�B :�M�� �Z^� \��] ��($�(Deger, 1986) ?�9�.��. .

��C� ):,�. �Z^� )�(TI� ?�9 <���M�. \��] �> �A!M �. �� I!9β� > 0 .*�9� �Z�� <���M <�&

 )�(TI� ?�9/;�,�!�-S �C$�
 <�&2 )WDI( .�$9 �!�-S K!�. �. s�CI�  
HEA GDP\ D9 �8�� �I,9:-. P��J� %-$ :GDP�. ) ���'& � ��� !�(t P��J� /;�, "9���

 _(:0�� \AE �.) ����� P��J� �0�� )#:� �� �8�� ��� !�(t P��J� "��> ��9�

"�=! ?�9 \��] �> )�$9 "M �. '(! �� I!9 � �$9 [��� �. x�.�� <���IB9 ���+� ���'& *:�&�

 :,�. �H�� ��d� <9�9� �(TI�(Solomon, 2005)��C� )β� < 0. *�9� �Z�� ?�9 <���M <�&

 )�(TI�WDI .�$9  
TOB GDP\ D9 <��O
 D9�
 %-$ :GDP  _(:0�� \AE �.) D9 <��O
 D9�
 %-$GDP "��.D�. )

�� {fC�� 9� ���IB9 <�&��=> <9�. .�$9 ���C��! � %-Z� <� ! ��@8 D9 "M ��d� � :�>

*D�E  �� ��� ! X9'(-O
 *:+� *:��>��9� ��Z��7
 �> F��� G(�;�� q�A@� "�-S:!�,  �

%&�� �C$�
 #�E �� ��� ! ����0 <9�9� ?(�i ��. �. <��O
 D9�
 �(TI� �H�� �w9 ):�,�.

                                                           
1.Stockholm International Peace Research Institute 
World Development Indicators1 
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�. �(S�
 5.�B � �7V�� )��� !�� � !)��C� ):$�β1 < 0 .*�9� �Z�� )�(TI� ?�9 <���M <�&

WDI .�$9  

Ln(POP) _(�H! \AE �.) ��=> (*D9:!9) �(C+S �C(ZW %I���Y8 :"�+& �6� �> ��W(Deger, 

1986) �� "�(.�� )�$9 ���+� ��m�> [��� "�i ):�>�V.9� )��(�@
 ��@8 �. �A��. <9

��C� _:,�. �I,9� )��, [��� "M D9 :��. �> <��=> ���IB9 *D9:!9 �. �Z^�β4 > 0 . �Z��

*�9� )�(TI� ?�9 <���M <�&WDI .�$9  

 (NRR GDP\ ) D9 �C(ZW �.��� D9 50�E (�!9�) <�&:�M�� %-$ :GDP�. ) �!9�9�� /;�, "9���

 _(:0�� \AE �.) �C(ZW �.���K� D9 )��=> K� �� �C(ZW �.��� �!9�9�� <D�9 <�&:�M�� �$

�� ��=> "M �8�� \(�! 9� �IHY�& :��D�(! )�.��� ?�9 D9 �!�(0 � �HE )�Y�� <�$ D9 � :�>

�� X9��9 � X9'(-O
*��IA6 ��� ��� ! P��J� `�9'�9 �. �O�� 5�9�� ?�9 �> _�$9 <�


�� ��,(Ali & Abedellatif, 2013) )�(TI� ?�9 <���M�. \��] �> �A!M �. �� I!9 ?�9�.��. .

��C� ):,�. �Z^�β: > 0 .*�9� �Z�� )�(TI� ?�9 <���M <�&WDI .�$9  

DEM :*D9:!9 <9�. _�$9�>��� �� �$9�>��� /8�; /;�, D9 �(TI� ?�9 <�(6 "�+&Polity 

 _�$9 *:, *��HI$9 �� ���� �>��=� �S�� `O�$ <9�. )/;�, ?�9�8�� �.�� ��> D9 � ���

�. �$9�>��� /;�, D9 �9:ZI$9 /;�, s��H
 s��W�� �$� ?�9 �9:7� � *��:@� .:�M

 �:� �� ?(. /;�,10 � +10- �� �((T
 �:� �> :�>10- �. �:� � s�V� �9:ZI$9 ��-H�

10�. + .�$9 5��> �$9�>��� <��C� "��(+W9 )�
m�. �$9�>��� <9�9� <�&��=> �� �> �O!M D9

�� �8�� �> �$9 [�]�� ?�9 D9K+> D9 ��'8 X��0 �� :!9�
 <D�(! � :�> *��HI$9 ����� <�&

� 9� ��; ��� ! P��J� �=(+& �> ��9:! �Y! )�$9 <���] �Y�S �!9�@. a�9�, �� �> <:E �

 ��9�(Brauner, 2015)��C� ):,�. �H�� )�(TI� ?�9 <���M�. \��] �> �A!M �. �� I!9 )β= <
0 .*�9� �Z�� )�(TI� ?�9 <���M <�& X�C8�V� '>��Polity IV :����� *�Y=!9� �. �IA.9�1 

��.:,�.  

%& )?(�ii "�=! <�&��=> *:�&�*D�E  F��� G(�;(i=1,…,7)  )���> )?��@. )"9��9 :5��,

 � X9���9 � <��C$ "�IA.�� )�VB )"�+�t "�=!*:�&� *D�. ) s(7@
 �!��D2014-1995 .�$9 (

�. �� ��'O
���@
�(5�&< ��! D9 '(! �O�$���IB9 � <���M �9'�9MATLAB .�$9 *��HI$9  

   

                                                           
1Maryland 
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�4��  ���+ �
��� 

=�)�B 
C��5.� D
-�� ���
����  

"��DM D9 #d;9 �9'S9 �� ���N� �YIAZ+& ���$��, � �$��. <9�. :89� � "9��� <�&9 *��HI$

"��DM ?�9 �� �H0 �(]�� �> *:,"�=! �& ?�9 G��I! .�$9 ���N� �YIAZ+& �:� *:�&�

"��DM) #�:S �� �&2�. #�+IE9 c�V$ � #�:S ?�9 G��I! F�$9 �. .�$9 *:�M (�$� )*:�M

 �(]�� �� �& D9 *��HI$9 �. )#d;9 <9'S9 �� ���N� �YIAZ+& �:� �. ��Z� �H0M)"��D  ��

�� �� #:�.��,  
) #�:S2"��DM G��I! :(<�& /(J=
 �YIAZ+& ���N�  

:89� "��DM *���M �9:7�  "9��� "��DM *���M �9:7�  

)000/0 (186/26  )000/0 (918/4  

 "�=! 'I!9�� 5;9� �9:�9 #�+IE9 lV$ *:�&�.�$9  

�I��� :�;e�s(7@
 <�&  

=�)�BE+�4>F G�4H ���  

"��DM ��O!9 )<:C. ��6 <�&erorLM  �lagLM�. ) �9'S9 �� ���N� �YIAZ+& �:� �$��. �� ��

��O!9 �. *�d� .�$9 �IA.9� <�&�(TI� X9:&�=� �� ���N� �YIA.9� �:� � #d;9 ?�9  ��

"��DM ��O!9 �. D�(! )"��DM <�&_robusterorLM  �_robustlagLM �� '(! s��W ?�9 D9 �
 ):,�.
"��DM G��I!"��DM ?�9 G��I! .:!�(6 �9�B �$��. ���� <�
m�. ��M��> �. �&) #�:S �� �&3 *:�M (

�. #�+IE9 c�V$ � #�:S ?�9 G��I! �. �S�
 �. .�$9�$�"��DM ��+
 �H0 �(]�� )*:�M <�&

�� �� #:� �� )R!9�6m \��]��,�� F�$9 ?�9 �. .�IJ� � ���N� <�V; #:� D9 �A��. a

"�($�6�- �!�($�6���;.��N� #:� D9 ���M�. <9�. 9�8 .��> *��HI$9 #:� ���M�. <9� ���+� �

�� �I��6 K+> )�$9 #:� �� �& *:!�(6�.�� �>.��,  
) #�:S3"��DM G��I! :(<�& R!9�6m \��]  

*���M �9:7� "��DM <�&LM 

_robustlagLM  _robusterorLM  lagLM  erorLM  
)000/0 (107/41  )000/0 (611/20  )000/0 (518/48  )000/0 (412/30  

"�=! 'I!9�� 5;9� �9:�9.�$9 #�+IE9 lV$ *:�&�  

�I��� :�;e�s(7@
 <�&  

=�)�B0#) I�4�� ���  

 D9 �+AB ?�9 ��"��DM �$�� �ZA! ���+!(LR) � )#:� �$ ?(. q�JI!9 <9�.*�9 )�7(H�
 <�&
*�9�*�9� � �.�w X9�w9 �. ����.�
 <�&& .�$9 *:, *��HI$9 �����
 X9�w9 �. ����.�
 <�&% ?(�i

*�9� #:� �� D9 �f� `��'6 �-S )?+$�& "��DM D9 �.�w X9�w9 ��S� �. ����.�
 <�&� �

 �$9 *:, �I��6 K+> �����
(Elhorst, 2011)�I! ."��DM ?�9 G�) #�:S �� �&4.�$9 *:�M (  



�@
(5 O�$���IB9� �N��� D9 �.�B� �A
(
�@� �� �&��=>< *D�E �;(G F��� 23  

 

) #�:S4"��DM :(<�& #:� l���
  

*���M �9:7�"��DM <�& 

Hausman  LR(2)  LR(1)  

)000/0 (818/26  )000/0 (161/142  )000/0 (215/185  

"�=! 'I!9�� 5;9� �9:�9.�$9 #�+IE9 lV$ *:�&�  

�I��� :�;e�s(7@
 <�&  

) #�:S G��I! �. �S�
 �.4�. #�+IE9 c�V$ � (�$�*�9� #:� )*:�M �.�w X9�w9 �. ����.�
 <�&

�� q�JI!9 #:� <9�. �>9�i .��,"��DM �H0 �(]�� LR(1))  �. ��IZ��*�9� �. #:
 <�&� �7(H

.�7� ��5  �(]����w9 �. #:� KX9  "��DM �H0 �(]�� � �.�wLR(2) �. ��IZ� ) #:�.*�9� � <�&

�.�7� �� �7(H5  �(]��������
 �w9 �. #:� K � ?+$�& "��DM �H0 �(]��) ��IZ�  �.� �. #:

.�7� �� �����
 �w95 �(]�� ��.�w �w9 �. #:� K*:, �� ) �$9. 

 

 0'� 25�4) 
���� =�
�4>�	�! 0#) 	�'B4�  

) #�:S �� ��D �8��C� ���M�. D9 50�E G��I!5�� "�=! ( ���N� \��] �> :&�ρ  �� �& <9�.

"�(. �> �$9 �9���C� � �Z^� #:�%& �6 ���� �8��C� #d;9 <9'S9 �� �Z^� ���N� �YIA.

�� �$��..:,�.  

(MIL GDP\ )�� = ρgW ∗ (MIL GDP\ )��i + v� )19(  

) 0'#K50'� 25�4) 
���� =�
�4>�	�! 0#) 	�'B4�  ���+ :(  

ρ Asymptote t-stat z-probability 2R 

912/0 812/180 000/0 314/0  

�I��� :�;e�s(7@
 <�&  


)�./ 
���� 0#) 	�'B4�  

#:� ���M�. G��I!) #�:S �� )���+� ���N� <�&6.�$9 *:�M (  )#�:S ?�9 G��I! F�$9 �.

�.) �&�(TI� �(�>*��. �9���C� �8�ZB 5.�� "��(+W9 lV$ �� (5> �(C+S %I���Y8 'S <9�9� � :!9

%& .:�IA& <���M ��ZI�9�Z$�@� \�9�] ��d� )?(�i X�C8�V� � <� ! �!�Z� �. �S�
 �. )*:,

�� *���M�. G��I! � #:� ?(+J
 �� 9� �� �� I!9 )�.�O
 .:��>) #�:S G��I! F�$9 �.6 ��d� )(
�. )#:� �� �$��. ���� <�&�(TI� <�9�6�w9 ��r9�9 X�@(]�
 �. sZV�� 5��> ��W �� *:,

 � 5> �(C+S %I���Y8 )�!9�$ :�M�� %I���Y8 <�&�(TI� �(we
 .�$9 s(7@
 #:� �+AB

 <�&��=> ��� ! ��. �. �$9�>���*D�E �. F��� G(�;H�� � �Z^� )�Z^� \(
�
 .�$9 �

�. )�&�(TI� ?�9 <���M�. \�9�] ��:E \(
�
008/0 )581/0  �021/0-  .�$9 *:, ���M�.

 D9 �I,9:-. P��J� %-$ <�&�(TI� �(we
GDP D9 <��O
 D9�
 %-$ )GDP  D9 50�E �!9� �

 <�&��=> ��� ! ��. �. '(! �C(ZW �.���*D�E �. �� I!9 s.�V� F��� G(�; %rd� <9�9� \(
�




24                                             ������� ���� � "��� �� !� )#�$ $()%&�' *��+, 39) ��-. 1396  

 

 )�H���. .�$9 �Z^� � �H���!�6K� `�9'�9 �. )�> <9��! <�&�(TI� �� <:0�� ��. )*:, *��.

�. )�C8�V� ���� <�&��=> ��� ! ��:E <'(i )\(
�
046/0 )141/0  �108/0  )`&�> :0��

.���� :&9�; `�9'�9 � `&�>  
) #�:S6���+� ���N� #:� ���M�. G��I! :(  

#�+IE9 lV$  <���M�. \��]  �(TI�  

000/0  008/0  Ln(GDP/POP) 

021/0  046/0 -  HEA/GDP  

088/0  141/0 -  TOB/GDP  

155/0  581/0  Ln(POP)  

000/0  108/0  NRR/GDP  

001/0  021/0 -  DEM  

���N� �HB� \�9�]  

000/0  885/0  ρ 

000/0  682/1 -  λ 

�I��� :�;e�s(7@
 <�&  

�. )'(! #:� �� #d;9 �'S ���N� �HB� \��] � �IA.9� �(TI� ���N� �HB� \��]\(
�
  �Z^�
?�9 �� .�$9 �9���C� � �H�� � �9���C� ���� �� s(7@
 ?�9 �$�$9 � %-� �If! )�S \��] �

 ��:E \��] ?�9 _�$9 �IA.9� �(TI� ���N� �HB� <���M�.885/0 .�$9 *:, ���M�.  "M �. ?�9
 �$��C�K� `�9'�9 �. �> <�&��=> ��� ! ��. �!D� ?(Y!�(� �� <:0��*D�E )F��� G(�; 

�. )*D�E ?�9 ��=> K� ��� ! ��. a$�I� ��W885/0`�9'�9 (:0�� K� �. K��'!) :0�� 
��� ! ��. <�� �. �IZ^� �w9 )�Y�:f� �. �C8�V� ���� <�&��=> X���O� )9�8 .:.��"M �� �&

�. .�$9 �I,9����'& %-$ )�Y�� X��Z� D9 ��� ! <�&GDP  <�&��=> ��*D�E )F��� G(�;  D9
�� G��I! ?�9 F�$9 �. .�$9 �I��6 �(we
 '(! �N� <�&��=> ��� ! ��. �> �H6 "9�
� [�! K

 <�&��=> ?(. �� <�B �
�@(�A
 �.�B�*D�E  �W F��� G(�;*��� ��S� �$��. ����  �I,9�
.�$9  

  
O.K2�
�+ ' �#���4
>  

 <�&��=> ?(. �
�@(�A
 �.�B� �.�O
 ���M�. �. )�]�E �C8�V�*D�E  G(�;F���  �W
#�$ <�&2014-1995  ��� ! P��J� ���+� #:� K� )�AJ! �� �� ?�9 �. .�$9 �I;9���

�. {|$ � �E9�W �&��=> ?�9 <9�. )(K�R
9�I$9 )���+IS9 )<���IB9 :<�&�(TI� 5��,) �� ��
���N� �O�$���IB9 ��� D9 "M ���M�. �� \8�B *�9�<�& �Z(>�
 *��HI$9 *:, �$9 .G��I! 

���M�. :�# "�=! ��:&� \��] �> <���M�. �HB� ���N� �(TI�  _�$9 �9���C� � �Z^� �IA.9�
��C� ?�9 �. �> %-$ ���'&<�& ��� ! D9 GDP �� <�&��=> *D�E )F��� G(�; D9 ��. ��� ! 



�@
(5 O�$���IB9� �N��� D9 �.�B� �A
(
�@� �� �&��=>< *D�E �;(G F��� 25  

 

<�&��=> �N� '(! �(we
 �I��6 �$9 .�.�!�6 �. �> <9K� `�9'�9 ��. �!D� ?(Y!�(� �� <:0��
 <�&��=> ��� !*D�E �. )F��� G(�; )*D�E ?�9 ��=> K� ��� ! ��. a$�I� ��W885/0 

K� �. K��'!) :0���� `�9'�9 (:0�� .:.���. F�$9 ?�9 G��I! ��"9�
 �H6 �> K� [�! 
�.�B� <�B �
�@(�A
 �� ?(. <�&��=> *D�E F��� G(�; �W *��� ���� �$��. ��S� �I,9� 
�$9 . G��I! ���$ F�$9 �.�.�$�<�&�(TI� )*:�M P��J� )�$9�>��� �I,9:-. )�."9��� ���'& 

�0�� P��J� ��� ! (� D9�
 )<��O
 �w9 <�9���C� � �H�� �. ��. ��� !  <�&��=>*D�E  G(�;
F��� �I,9�:!9. �. �(C+S)���+IS9 �(TI� K� "9��� �� lV$ <�9���C� ?(���<�
 �ZA! �. 
���$ )�&�(TI� �w9 �IZ^� �. ��. ��� ! <�&��=> �C8�V� ���� �I,9� _�$9 �> "�=! ��:&� 
[��� K� <m�> ���+� ��:,�. .<�&�(TI� :�M�� �C(ZW �.��� �!9�9�� D9 50�E �!9� � �!9�$ 
)'(! s.�V� )K����
 �� I!9 �(we
 �IZ^� � �9���C� �. ��. ��� !  <�&��=>*D�E F��� G(�; 

�I,9�:!9.  
 <�&��=> ":,�(6��*D�E �� �
�@(�A
 �.�B� K� �� F��� G(�;<�&:��(� � \B9�� :!9�
 

`&�> :�( ! �H�� "9'(� <��f+&�& �,�! D9 �(+>�E �S �.<��+I�9 �� ?(. 5(�@
 )�&��=> 
?I�� �.��� <��� �&��=> �.�W�; <�&:��; <���]�(t X�@(�A
 � ���'&<�& ��$�$��M 

<�9:-Y! D9 ?�9 �(+>�E )X�@(�A
 �S ��� !<�6 �� �7V�� �> ���. <�S?�'6 ":, 
<�&��f&9� ��� ! �.<�S <�&��f&9� K(
�+�|�� :&9�; �8�;� ):, X�:B<�& �7V��9��<9 �� 

X9���9 )�7V�� %& "M �. �!�-. ?(�e
 �(��9 �.��� ���� D�(! `�
 )��;��@� ":,  ... � �7V��
D9 �;�. .:,�. �I,9� ?�9 �&:��(� �.��W )%(7IA� #�+IE9 [�B� o�S 9� ?(. ><�&��=  \(B�

*D�E ?�9 `�9'�9 ��� :&� �;�. �Y�� '(! �(we
 ��; 9� %(7IA��(t �. IE9#�+ [�B� <�(6�� 
��:!�9�6. )?�9�.��. �i�& �
�@(�A
 �.�B� ��  <�&��=>*D�E F��� G(�; >`&� :.�� � 

�7V�� D9 X�Zw ��� ! `(.<�
 �9���;�. ):,�.  `&�> ?+] <�&:��(� � \B9��� )u�� �H�
��S � <��O
 D9�
 ��Z-. �. "9�
<�"��+! ?�'6 P��J� �C$�
 �) <���IB9 P��J� :�!�

�. (�I,9:-.���'& <�S<�& ��� ! �. G��I! sZW)�$�:,� )(s(7@
 ?�9 *:�M <���IB9 
`(.<�
 9� <9�. <�&��=> :, ���I� *D�E ?�9.  

 

 O���) 

• <:+E9 _�]�(�� _���Z(f, #�+> _�]�:+@� )�9R!) �+W�� )�!�78�W � 9�&D )���:891394 )(
"�I$9 :�M�� ��D�
 �. "M <�&'���$ � ��(=!�-, �(we
�IB9 ���(&� �. "9��9 <�& �O�$��

)���N� ��� ! X�C8�V� ����������IB9 <��.��> <�&��+, ) *3 /0 )26-1. 

• ) *��-. )%S��� � ��&�� )�+$�B _<��& )#�9 �B��01395� �
�@(�A
 �7.�A� )(  ����:�
�7V�� [���=> "�(� �� <9) F��� G(�; *D�E <�&��2010-1990)(  X�C8�V� �������

?(. a.9��5�+89 *��+, )35 /0 )140-117. 



26                                             ������� ���� � "��� �� !� )#�$ $()%&�' *��+, 39) ��-. 1396  

 

• �+C! )<�Z>9 � ��� )<�YA�) �91380��� )( � <���
 _���N� �O�$���IB9 �$��,

 )��.��>"�-H09 �!�A!9 ���� �=&�R� ��O� ) *��+,12 /0 )122-93. 

• ) ��
 )�8:!�$ � �(> )��
��&1383 )(��� ���IB9 q�I> �� X���]�� D9 �ZJI��[)  �+S�


.�+$ X9��=I!9 )"9�-
 )���N(. %(&9�.9 

• Abdelfattah, Y.M., Abu-Qarn, A. & Dunne, P. (2013), the Demand for 
Military Spending in Egypt, Defense and Peace Economics. 

• Ali, H., & Abdellatif, O. (2013), Military Expenditures and Natural 
Resources: Evidence from Rentier States in the Middle East and North 
Africa, Defense and Peace Economics. 

• Anderton, C. (1992), A New Look at the Relationship among Arms 
Races, Disannulment, and the Probability of War. In M. C. Force, 
Disarmament, Economic Conversion, and Management of Peace, New 
York: Prager. 

• Ando, S. (2015), Empirical Analysis of the Defense Interdependence 
between Japan and the United States, Defense and Peace Economics, 
26(2), 223-231. 

• Brauner, J. (2015). Military Spending and Democracy, Defense and 
Peace Economics, 26(4), 409-423. 

• Degger, S. (1986), Economic Development and Defense Expenditure, 
Economic Development and Cultural Change, 179-196. 

• Dunne, P. (1995), Economic Effects of Military Expenditure in 

Development Countries: A Survey, the Peace of Dividend, Ch. 23, 439-
464. 

• Dunne, P., Eftychia, N. & Smith, R. (1999), Arms Race Models and 
Econometric Applications. The Arms Trade, Security and Conflict, 
Middlesex University Business School. 

• Elhorst P. (2011), MATLAB Software to Estimate Spatial Panels, 
Version 2011-04-11, URL 
http://www.regroningen.nl/elhorst/software.shtml. 

• Fonfria, A. & Marin, R. (2012), Determinants of the demand for Defense 
Expenditure in the NATO Countries, Journal of the Higher School of 
National Defense Studies. 

• Hartley, T. & Russett, B. (1992), Public Opinion and the Common 
Defense: Who Governs Military Spending in the United States? 
American Political Science Review, 86(4), 905-915. 

• Hartley, K. & Sandler, T. (1995), Handbook of Defense Economics, Vol. 
1. North Holland: Amsterdam 

• Hou, N. (2010), Arms Race, Military Expenditure and Economic Growth 

in India, A thesis submitted to University of Birmingham For the degree 

of DOCTOR OF PHILOSOPHY, Department of Economics, The 

University of Birmingham. 

• Intriligator, M. D. (1975), Strategic Considerations in the Richardson 

Model of Arms Race, Journal of Political Economy, 83(2), 339-353. 



�@
(5 O�$���IB9� �N��� D9 �.�B� �A
(
�@� �� �&��=>< *D�E �;(G F��� 27  

 

• Intriligator, M. D. & Brito, D. L. (1984), Can Ann’s Races lead to the 

Outbreak of War? Journal of Conflict Resolution, 28(1), 63-84. 

• Isard, W. & Anderton, C. H. (1988), A Survey of Ann’s Race Models. In 

W. Isard, Arms Races, Arms Control and Conflict Analysis (pp. 17-85), 

Cambridge: Cambridge University Press. 
• LeSage, J. P. & Pace, R. K. (2009), Introduction to Spatial Econometrics, 

16-24. 
• McGuire, M. C. (1965), Secrecy and the Arms Race, Cambridge: MA: 

Harvard University Press. 
• Rattinger, H. (1975), Armaments, Detente, and Bureaucracy, Journal of 

Conflict Resolution, 19(4), 571-595. 
• Richardson, L. F. (1960), Arms and Insecurity: A Mathematical Study of 

Causes and Origins of War. Pittsburgh: Boxwood Press. 
• Solomon, B. (2005), the Demand for Military Expenditures in Canada, 

Defense and Peace Economics, 16(3), 171-189. 
• Wolfson, M. (1968), A Mathematical Model of the Cold War. Peace 

Research Society, 9, 107-123. 
• Wolfson, M. (1990). Perestroika and the quest for peace. Defense 

Economics, 1(3), 221232. 
• http://www.sipri.org/research/arma ments/milex. 

• http://www.systemicpeace.org/polity/polity4.htm. 

• http://data.worldbank.org/indicator. 


