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  X M8��� N��� ���� X ���O(���/ MV��(>�� '�A�� R
,? �AA7» ´
Q© @G��� V��(>� ) ¼  
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��(�� @
�;�� @�¦��� eq/ �',- :�
a�� N�o��� ��� @/�l½��:  

�  N��� ���� �/ @>�� ¾�Ac )c¼ MV��(>�� '�A�� � M8���  
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�	�  J�"� ?%$��: 

 )�;�� �*c N�� D0 �A���5 �,�I�  Ì
5 @������ D0 MFA�� °	�B� ���� D0 )Q ´K�- �A���5
 '�A�� � M8��� N��� gZa�Q� � @G��� V��(>� �FK� � MV��(>�� '�A�� �̧'	� � #��
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 J�"� L;���� : � 0����� J���� K��� �+F��0��%8�M� )���  ��/�#��� ��%8��  

ⅠⅠⅠⅠ � �� �+F�O8+�FN� 0����� J���� KN�  
0����� J���� KN� B)>$ "��  )Human Capital (  
M8��� N��� �.� ³�q�0 Em 6�P�,��/ 2�
� ��0 *A0 #���A- � �>   � DKP��� DK�,��� X #
�� Z
Q��� �

 Â�- ��'��� \��ªA�� �¹���(- <�� @
0'
�� N����� @3� ³��K #��l �Ó g��V "©��(� @s
(	 6DK8��� E,�� D0
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�� P8K ��Q @G��� V��(>�/ V'�,��� 6 \�0'���� @
A,-� @G��� \�KV��(>� ��� ��(�- <��)1999 

Debbine (��(>�� 'c )����� ��Sm X� 6 ��O�� )
78(� q
��� �ZB� :c @G��� #
G E'7- M*�� V
 �QoK M8��� N��� �.� ´K�- '̧&'0 2���A- <�� @
;��;�� ) 6 MZA���8:2006  ( �=A7�� \V��- �> �Õ.

 :c ��� D� }Ö�:  
1�  @K��s(�� @,;��� @;�7- \�KV��(>� @Kª	The Transaction Cost Economy 

Theory  
2�  M8��� N��� �.� @Kª	The Human Capital Theory  
3�  V��'�� $� ��A(��� @�ªA�� @Kª	Resource�Based View of the Firm Theory  

1�  @K��s(�� @,;��� @;�7- \�KV��(>� @Kª	 : ���Ä(�� X D�5�� @,Kq�� @�ªA�� ��
(�� �=A0 V'�,��
 - � @�7Ý ��0���� °K��(/ �',- E. �0� �6 %�(¿� X �Z
��� \�
�/�,�� M�b @�ªA�� °q,(�- E� �0� �Ac �6 �

6�=
G DKV'l'�� ),	 � K'q-�  
2�  M8��� N��� �.� @Kª	 : @K8��� V��'�� X ��O(��� Þ����� �,- @�ªA�� E. �cV�;0 @,
,5 ��� �Qo- :c

�,(��� �a�'���/ �=(	��,0 N�� D0 6 %0 6@
l�(	�� X ��C(�� \��5 )FG. R
,C(/ �Õ��>� @qKp @��(¡� @
�
M��V��� T;�� °K��(�� kG )FG. PG'(/ �=0�Z(�� �¹ :,
,!� X��� ��A��� R
,? X �ÁV�l�� 6 ��0����.1  

3�  V��'�� $� ��A(��� @�ªA�� @Kª	 :R
,? X ����� :c \���=�� E. D0 R�qA-  @�ªA��� @
�G�A(�� �Z
��
 °	�'B� �0.� �=�;A/ #
�� ���- �. #��? M*�� :������ K'q(�� \��5 N�� D0 �+��(Q� :3�AK <�� 6

@0���� @¦
��� D0 �¹ :l��W� �K�'(�� RKS D� �=a�p �. �+��(Q� D7�
G @0���� @
l'�'A7(��.  

E� N',�� D7» ��O�� \�KªA�� �̧9r/ #	. ��  M8��� N��� �.�" ²���0 E'7�(» DK*�� E'�0���� "c
@KV��(>�� �Á�� �V�K� X @�ªA��� @�
> \�b ��V�	 \���>� \���=0�. 2  

                                                             
1  �  @K��V�� �'���� �'(Q��� ��V 6 :s
-����� M8��� N��� ��� 6 V'�� ��� L�� V 6 �
�� :�=G ��� �Y� V 6 MV'���� �
Y ��a�0 V �

 @��q�� 6 V��3/ 6 @KV��(>��1  62019 k 6 :05  
2  �  %l�� �;	 6 V'�� ��� L�� V 6 �
�� :�=G ��� �Y� V 6 MV'���� �
Y ��a�0 k 6 R/���� :06  
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 �.�� \�;K�(�� à�/ :�K ��
G � �O5���� � DK7;�� D0 �K���� M8��� N��� ��� �'=;0 $� ��p� �> �
 M8��� N���:  

1�  A
�GFleener  � #G� : 6\���=�� 6\�HW� 6\�
�/�,�� E'7�(» DK*�� @�ªA�� )��V ��0���� \�¦G
²�����.  

2 �   2K�	'KYoundet  � #G� :\�
�/�,�� \���=�� ²����� E'7�(» DK*�� ��0���� '̧�Ã.  
3�  �(
	'/Bonits  � #G�  : �FK� #G� � 6N'�!� )FG. k�Ä(�� @�ªA�� \���> '̧�Ã @G��� �

@�ªA�� X ��0���� N',� X @
A�F��   .  
4�  E'�A
GVm Edvinson  � #G� : ��=0 ��t� ��0���� \�
�/�>� �̧�/��� \���=��� ²����� @�'�Ã

@�ªA��. 
5�  E'(�	'lJohnston  � #G� : ��8A��/ �
A��� ��0���� )�8- <��� @
�G�A(�� \���=��� @G���

@�ªA��� MV��(>��. 
6�  DK3�'�Lothgren  � #G�: ��7(/��� @��Ä(�� ���,��� ���=��� @G��� D�F(- @
���(l� ���,0.  
7�  ���
�Theador  � #G�: �� ���=��� @G��� D�F(- @
���(l� ���,0��7(/��� @��Ä(�� ���,�.  
8�  \��'
(�Stewart  � #G�: @�ªA�� X ��0���� N',� X �V'l'�� @G��� )Q. 
9�  Q��VDrucker  � #G� :��0���� ´�(æ ��� ��Vç� @KV;�� ���,��� ���;7�� . 
10 �  E�;
�'�Sulivan  � #G� :�=
�0�5 ��� ³&�� 'c ��Q @�ªA�� V�G� X��� E�ZÄ��. 
11 �  ��sA
��c�0Mahlingam  � #G� : )����� "+ è�;(5��� Da�/Z�� ���(Q� D�F- <�� ��0���� �H�

"Á�l�5 ��&�� ���;7/    . 
12 �  Z�
	�VDaniels  � #G� : @
�G�A- �Z
0 R,? <�� \���=��� @G���@�ªA���. 
13 �  ��O	�lGrantham  � #G�: @�ªA�� X E'�0���� �=7�(» <�� 6@
,
�q(�� \�HW� \���=�� 6 @G���. 
14 �  ÂK��.Ulrik  � #G� :"=0�Z(�� �'(�ê ���,0 ��0���� \�
�/�> @��V. 
15 �  ë(
G���Strovic  � #G� :/ @��W� @
�,��� \���,�� \���=�� @G��� 'c @/�l�� �q�- <��� ��0����

Da�/Z�� \�ì��(�. 
16 �  ��	�'/Bolander  � #G� : @KV��(>�� @�
,�� ´
F- <�� ��0���� \���>� \���=0� @G�0

@�ªA���.  
17 �  ���K�'�GFlorides  � #G� :��0���� ��� ���s(�� \���=��� @G��� #	.. 
18 �   :�
QKelly  � #G�: \���=0� ²���0 @�ªA��� @
�G�A(�� �Z
�� R
,? $� V',- \�
�/�>�.1  

                                                             
1  �  k 6 R/���� %l�� �;	 6 V'�� ��� L�� V 6 �
�� :�=G ��� �Y� V 6 MV'���� �
Y ��a�0 :07  ²�(/  
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0����� J���� KN� �+�FN �+&�T  

 6@K8��� V��'�� D0 @�ÄA�� )O» #;�'/ 6 \��ªA�� X #���K M*�� ����� @s
(	 M8��� N��� �.� @
¯. RO�A-
 @/�s(��� \��ªA�� ���> ZKZ�- X "c��- <�� \����/��� \���7(/��� ��K�B� ��7G�� î�,- ��� )��- <���

 �Z�K �Ó @
l��W� �=(¦
/ X ��? <�� \�P
3(�� �=Aa�/� \���q(� @�K��� @/�s(��� X �Á��> . #(
¯� ��
Qn-�
 P8K ) ï��)41:2006 ( î7�� Eð,�� X ������� N',��� ��C�� VG. �> $��-� #	�C��  � E. $�

 X E�(��7�� E�-�c \Qb bm 6 ��=0 ��>'0)61 ( ��� @��'0 @Kð)43 ( @��A/ M. ��'�)38 (% '̧�Ã D0
� �'� @3����� Eð,�)114 ( RKS D� 6#	�VoK M*�� ����� @
¯. $� P8- b. @�
�,��/ 2�
� @��	 :c� 6 ��'�

 E'�
�,�� �m #-Zs�0 ²�K �� DKPO7�� �F0�u N�ZK � �Zl )�;/ )��- <�� ),��� @��	 . D0� ),��� @��	 E.
 '&'0 OQ�� �o��� �'>�� e���� Eñ� ��- 6 P7;(�� �¹�� �*� 6 \��ªA��� N����� \���(¿� ��,- K,(� @
�

 6#
G ���O(��� H� 8��� �+ %(�(K <�� \�
	�70�� g*c D0 �V�;(��� ��� \��ªA��� N���� @
���u 2��� �,G
 ²���� MV��(>�� ªAK � ��� �a�'G ��� N'�!� $� V',K M*��Alfred )Marshal ( N��� �.� $�

. ��� M8���\�s(A0 $� �=sa�(	 )K'?� �'C��� ��l.� ��7G�� î�,- #
�� %,K M*�� V�'�� #	 . R�qA- ��Q
 P8K ��Q @
¯��)2000:157 ;Liebowwitze and Susen ( X ´©'- PK��0 K'q(� @l�!� $�

��;	��� �+ ���(c�� \��Hê �7����� ���V�� �̧A>� @
G��� \��V���� @�
> ���5 �=
��.1 

 �+���9� �n��#��� 0����� J���� KN� I�&)H �Q��Tcomponents of human 

cepitulandkey elements  

 \=©� bm 6�=A0 @
����� ��
�� \�	'7�� D0 @�'�Ã $� P8-  DK7;�� ´�(Ä� @,/���� \�;K�(�� E�
 :c M8��� N��� �.� \�	'70 E. \�;K�(��:  

  @��A/ @G���)78.9(% @��A/ \���=�� 6)57.8(% @��A/ \���,�� 6 )42(% @��A/ \�
�/�,�� 6
)21(% @��A/ \�HW� 6)21( @��A/ ���;7�� 6)15.5(% @��A/ ��7(/�� 6)0.5(%62  

 K ��A
/ 6\���,�� \���=�� @G��� 'c M8��� N��� �.� �
a�� E'7�� E� $� P8- g��� °�A�� E� ô5�
@�
¦& @��	 \=©. �> \�	'7�� :>�/ .  

ⅡⅡⅡⅡ - - - -    0��%8�M� )����  

 0��%8�"� )���� B)>$ "��:  

                                                             
1  �  k 6 R/���� %l�� �;	 6 V'�� ��� L�� V 6 �
�� :�=G ��� �Y� V 6 MV'���� �
Y ��a�0 :08  
2   �� 
�� :�=G ��� �Y� V 6 MV'���� �
Y k 6 R/���� %l�� �;	 6 V'�� ��� L�� V 6 � :09  
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@KV��(>�� @
�A(��� MV��(>�� '�A�� �/ �;�� $� �q(	 6MV��(>�� '�A�� D� ÌK�!� �A� . )F;K �5 :;G
 )
» �GV���Q ��Õ'���(�K � �0'=;�� �/ @>;(�� ��� à���� �0'=;�Q ��=�0 )0��(�� $m E��ð E'KV��(>m

MV��(>�� '�A�� �'=;0 ���  Z
Q��� %0 ��=A
/ �;�� I�A� :�K ��
G � DKZK��(0.  
1�  ����%8�"� �+��8�� � 0��%8�"� )���� �+� Y�$��  

 '=;0 �AK�� )/�,�� X� 6R��0 |
qÖ �. @���V E�V ��? @
�
�S @
��� 'c MV��(>�� '�A�� :c � 6@
�A(�� �
 )FG�� 'i P
3(�� @
��� Â�b H� "((� 6��
���� |
qÄ(�� � ���V�� D� �FG "ªA�� �=B� ��� ����� ��(�-

�
���(l� �. �KV��(>� P
3(�� E�Q ��'�.   
@5�(�� V��'��� E�7��� �¯ #A
A�m DK�A� ���. ��7�� ��,K MV��(>�� '�A�� D� ÌK�!� �A�� .'�A��G 

 D0 HQ. @5�(�� V��'�� X @
��A�� �V�KZ�� �0�V ��=
G E'7- 6DK�A��� DK*c X @���A(0 �V�K� I�;K MV��(>��
E�7��� X �V�KZ��.  

 @F;ÄA0 @
l�(	m �b MV��(>m )7
c D0 :��;�� N�,(	�� ��0 ���	 �A	rG 6@KV��(>�� @
�A(�� �q(��/ �0.
�>n/ ³��K )7
c $m V;�� @��A��/ V��'��� )O0�� ���Ä(��� M. 6@5�(�� V��'�� V��5 X @
l�(	½� �V�K� �

 %K�'- X � 6:���(l�� � MV��(>�� E�
A��� X @K�*l \�P3- ���5m RKS D� ����� X �G'(�� \�>�q���
@;�(Ä�� \���q,�� �/ }�(	�� ��A�. 1  
 0��%8�"� )���� ]��#* �+&�T:  

�(>�� '�A�� ²�K #	. ��� MV� " : �ê 6TS'�� �-�A�� U�9m �. :�¡� �-�A�� U�9m X ��(�0 �V�K� ���5
:,
,!� TS'�� )���� D0 V;�� °
�	 |�'(0 X �V�K� R,®.  

 #	. ��� �FK. MV��(>�� '�A�� ²�K ��Q : )/�> � :�Q R
& �'=;� V'�K #	. � 6:�&'�� ´>'�� }�(	
 P3(��/ )�(0 6��
,��MV;�� �. U�9�� #�7p X TS'�� )���� �. TS'�� �-�A�� "s5 X 2>'�� H� \� . %0�

 @�
�S �b �0'=;0 )ª- �Á�b X �Õ. �m 6\�P3(�� g*c ���� D�7- @KV��(>m Pu � @KV��(>m )0�'� ¾�Ac E.
@
G�� @KV��(>� . '0� @
�7
c X @
���. \�'? E��/ #,
,? D7» :��;�� '�A��G @
��
���� @
���(l�� �',�� %>

@G�,O�� � "
ªA(�� � \�=l'(�� � "
,�� X �. . @>���� \�b @KV��(>�� Pu �',�� X M�*l N��- E�V ���(��/
MV��(>�� ��8A��/.   
#	n/ �FK. ²�K � " : � @A
�0 @
A0� ��G N�� �0 @��V X :,
,!� )���� �. }�(	�� �V�K� N��0 D� �����

�7�K  @��	 2�;-�� ���7G 6@>�q�� g*c N�3(�m ��0 � @
l�(	�� @>�q�� X @
�7�� \�P3(�� MV��(>�� '�A��
 TS'�� )���� X '�A�� \���0 \V�V�� 6@KV��(>�� \���q,�� %
9 X @5�(�� @
l�(	�� @>�q�� N�3(�m

�=&�;õm N�5 X ³
C� �7���� .  
                                                             

1  �  �'���� �=�06 P(�l��� �V�=p )
A� @0�,0 �Q*06 a�ZB� X MV��(>�� '�A�� ��� @
q;	 P3�� \��V���� @
�A- �� 6 @5�� D/ �;q�0
 6 @K�Vu :�0�B� ZQ��6 P
�(�� �'�� � @K��s(�� �'���� � @KV��(>��2010/2011  k 6 :03  
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 E. ��� @5�,�� \�;K�(�� R;(- D7» � 6:,
,!� TS'�� �-�A�� X ��(��� �V�KZ�� 'c MV��(>�� '�A��
@
l�(	�� @>�q�� N�3(�� @s
(	 :a�,�- 'c� 6#��
>.   

 :�K ��
G �=�Ä�A� <��� 6MV��(>�� '�A�� �'=;� @
����� \�V�¡� $� �FK� P8- ´K���(�� g*c �:  
.� �V�KZ��  �V�KZ�� g*c RG��- E. �/� bm 6�0 %�(Ã X MV��(>� '~ D� H�- � �c�5'� :�¡� �-�A�� U�9m X

U�9�� :�¡� �-�A�� D0 V;�� °
�	 |�'(0 X @,,� �V�K� N'�Ý . �p $m V',K :����� �8�� �*c Em
0 �. :�¡� U�9�� �-�A�� X �V�KZ�� @��	 E'7- E. 'c 6E�� '�A�� �K�Z- @��	 D0 HQ. TS'�� )����/ #A� H�K �

 #A0 � ÷@������ %�(Ã X _�7���: 1  
 MV��(>�� '�A�� N��0 = TS'�� )���� X '�A�� N��0�  V���(�� X '�A�� N��0

_�7���.  
  

 �K�? X )��G ²qQ )��K _�7��� V���(�� X '�A�� N��0 E. ô5�	 6@,/���� @�V���� D�G '�A�� @��	
 _�7��� '�A�� @��A/ "(Á E. MV��(>m '~ R
,? ²�=(�- <�� N���� g*c ��� �/ � bm 6N����/ MV��(>��

�=K�� . \���0 �=8- @
0�A�� L���� N�V En/ j�õ 6L���� N�V ´�(æ H� _�7��� '�A�� \���0 ��qA(��/�
�,(�� L���� N�V X �Á�Pª	 �';- _�7� �K�Z-�.  

��   E. °º bm 6MV��(>m '~ D� H�- � M�,A�� TS'�� )���� D0 V;�� °
�	 |�'(0 X �V�KZ�� �FK�
 �
� � 6}�(	�� X @
�'	� @
�Q �V�K� $m @�l�� 6TS'�� )���� X @
,
,5 �V�K� D� @9�	 �V�KZ�� g*c E'7-

\�s(A�� g*c ����. X :�ÄF- �̧;-�m $m �cV0 .#
���.  

N��0 :,
,!� MV��(>�� '�A�� = M�,A�� V;�� )�V X �V�KZ�� N��0 �  N��0
"ÄF(��  

MV��(>�� '�A�� N��0 ��
> �A� @
,
,!� ������ N���(�� � 6"ÄF(�� �. V���(�m °º Eb�.  
}�  E. °º bm 6MV��(>m '~ D� H�K � U�9�� :�¡� �-�A�� X î�(��� Pu � /���� '�A�� �FK. �*c ´�(K

  @&��� ����� %���� à�/ ����. X .q- <�� \�V�KZ�� Â�b N�O0� 6@K���(��� � @0'»��� @;�/ '�A��
@
�
�q�� ²�ª�� �. ��!�Q.   

 0��%8�"� )���� K�+� �Q��T  

:,
,!� TS'�� )���� D0 V;�� °
�	 |�'(0 X '�A�� N��� ���- MV��(>�� '�A�� ��,K . ��
��� �*c ��K�
 @�'�Ã #l�'- @
0�A�� N���� D7� 6L���� N�V @
���u X MV��(>�� '�A�� @l�V ��
,� �0��Ä(�m PK���� OQ. D0

                                                             
1  �  k 6 R/���� %l�� �;	 6 @5�� D/ �;q�0 :04  
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!� @/'��� 6MV��(>�� '�A�� N��0 ���5 X )Q�8�� D0 :,
,!� )���� D� H�- @C
C� ��>�. ��� N'�
V;�� . �AK�� )Q�8�� g*c �/ D0�:  
� ÷)���� � _�7��� V���(�� D� @,
>V \�
a��5m G'- ���  
�  ��� |,G �. ¼E�7��� %
9 ��� )���� "
�,- "(K )c �O0 ÷)
�C(�� °�	. �q�� M. �K�? ���

 ¼"c�'� E�V ��0���� E�7���  
�  ²�(�m²��� ����. X ��(��� \���,(��� 6N���� �/ ��
G \�����.  
  � �̄ �
���. �/'��� �,G� MV��(>�� '�A�� ��,
G ÷MV��(>�� '�A�� ��
> °
���. �0.:  
 N�  `+,��� )���� J	#  

 � D� �0. 6�=(,/��/ @	��,0 @
A��� @A��� :,
,!� V;�� )�V |�'(0 X '�A�� N���� �*c �
,K \�0��Ä(�
@0'7C�� @K'A��� |qW� "

,- X ��Ä(�K '=G 6N���� �*c .@
-ñ� @�V���� RKS D� #
�� N'�!� D7» �: 

100 ×
@,/����

��    @���� )���� J	#) (TCC 

@A
�0 @
A0� ��;� Â�b � 6:,
,!� V;�� )�V |�'(0 X M'A��� '�A�� N��0 |�'(0 N���� �*c �
,K .
)l�� @�K'q�� � @q�'(�� @
0'7!� |qW� "

,- X N���� �*c ��Ä(�K . @�V����� �,G� E'7K #/��5 ErG

@
��(��:  

E. Ì
Ý: 
GDPn  :,!� V;�� )�V |�'(0 T�-÷��;�� @K�Õ X :,
 
GDP0  :÷��;�� @K��/ X :,
,!� V;�� )�V |�'(0 T�-  

n  :@
A0Z�� ��;�� N'S T�-. 1 
�#��� 0��%8�M� )���� m�)&N  

 6@A
�0 @
A0� ��G N�� MV;�� TS'�� �-�A�� X @
,
,!� �V�KZ�� Â�- X jÄ8(K MV��(>�� '�A�� E�Q �bm
 $m P8	 E. �,�K #	rG '�A�� D0 �̧'	. @��� �/ Z

�(�� °º #	.: 

1� :�
�q�� '�A��  

                                                             
1  �  k 6 R/���� %l�� �;	 6 @5�� D/ �;q�0 :05�06  
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 6@
ù��- \����0 X 6@
�'&'0 \�
��� ��'� X ��® M*�� '�A�� Â�b D� ����� 'c :�
�q�� '�A�� Em
 %�(Ã D0 N�,(	��/ �
ù��- :�
�q�� '�A�� �c�© 2��5 �>� ÷:�
�q�� úK��(�� \�
��� °>��(- ��Q °>��(-

 �q>��@
��`.�� %�(Ã $m ¸.  
2�  /���� '�A�� 

 E'7- �0 �V�� @a��S )0�'� �'=ª� @s
(AQ ]nK '=G 6\��O��� @0'»��� @;� $m �,(;K M*�� '�A�� Â�b 'c�
#(��5. M*�� '�A�� �=�0 :;(ù � :;(Ö E. � Ì��- � 6@
l��� )0�'�.  

3�  |qÄ�� '�A��  
(	 E'7K M*�� '�A�� Â�b D� ����� 'c�%�(¿� \���q(0 � V��'��� @�0�p |
qÖ @
��� @s
 . �'> |�--�

@0'��� |qW� @
�>��� �qqÄ�� \���,/ �,
�� �S��-�m '�A�� D0 |�A�� �*c @
���G� . @
���;/ �FK. |�-- ��Q
#-�K'(�0 @G�Q X |
qÄ(�� @
��� X �'=�B� @Q��80 � @�/�(�� � *
;A(��. 1  

ⅢⅢⅢⅢ � �/�#��� ��%8��  

H(�K " @G��� V��(>� " "=G ��� �',K� 6�P��� @	�ñ� X =© 6 @KV��(>�� �'���� �̧G D0 À��K�l À��G
 %�(¿� ��,-� V��(>�� �'q- X M8��� N��� �.�� @G��� ���� À�,�� OQ. �K�l.  

�/�#��� ��%8�� B)>$  

X @OK�!� �
l'�'A7(�� �0V #	n/ X��� V��(>�� ²�K  \�0�W� @�V��0� %���� }�(	m )
=�(� }�(	�� ��A�
#	n/ �FK. ²�K� 6 ̧�.� |�/� )78/  MV��(>� ��8AQ @G��� NV��-� DK'7(� ��Ä(�K"@���Q @G���."  

 %
9 X @K�;7/ �=;
©'-� �=l�(	m� @G��� 8	 #	n/ X��� V��(>�� :a�~�� ��C(�� "0�� �0�	/ ²� �>�
 \��Ã @
	��	�� @��!� @
>�� À�'�� @��W� ��
!�� @��
���� 6_��� %�(¿�� 6MV��(>�� 6:��(¿� ��8A��

 \���,�� ³l�A�� %K�'(��� @A7��� @K8��� \���,�� ��A/ Â�b °�q(K� 6V�S�/ @
	��	�� @
�A(�� @0�>m M. ÷V�S�/
@
l�(	�� \���q,�� ´�(æ ��� @K8��� .(K ��
G �0. ��8(	�� @�'��� X )O�((G X��� V��(>�� \�Z;Cê R��

%
�s�� #(5�-m� ̧�. )78/ \�0'���� N�,(	� �V�K� $m �V. �Ó \�7�8��.2  
 \�s(A0 î�,- X �¹�3(�� � @G��� ´
©'- D0 @�;A�� R,® M*�� V��(>�� 'c X��� V��(>�� E�G #A0 �

RK'�(�� @�/�> 6�Z
�(0 \�0�� � e�/��� R
,? �. 
�/�#��� ��%8��� 	%�� �7�  

D7»� \�0'����� @;�(Ä�� N�7p�� ��� �q
��� M�0 @G��� �7�- :c N�7p. @�/�. $m @G��� "
�,-:  
                                                             

1  �  k 6 R/���� %l�� �;	 6 @5�� D/ �;q�0:07�08  
2  � 6 E'��'0 � E�p�	 @K����� ��V 6 @G��� V��(>� ��� T��� "
��(�� 6 @	';� MV�¹� ��� ���/ V  @��q�� 6 E���1  62012  k 6 :18 
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1� " @0'���� @G�0 " �." �b�0 @G�0� know what –  E'7- �0 �>. :c� Ra�,!� @G�0 ��� )�(8-
 \�0'���� @G�0 $mRa�,!� @G��Q 6 @K�
�,(��  :0�¡� )�> D0 %a�8��� �	�',�� @G�0 �. °
�q�� )�> D0 @
�q��

�¹�O0.�.  
2�  " @���� @G�0 " �. "�b�0 @G�0 " � know why  �  @�
�q�� c�'© ���� ������ @G�0 ��� )�8-�

 :����� ��,(�� ���� @G��� g*c D�7-� 6 E��	�� @0�W �c���O(��� %���� }�(	m� @��A��� ���� � :l'�'A7(���
����� K'q(��� ÌC���� "
��(�� \��5� X @G��� g*c �V��0 ZQ�-� @;�(Ä�� k�W��.  

3�  " @
;
7�� @G�0 " �."´
Q @G�0 "know how �  �  ��
p�� *
;A- X �HW� $m @G��� g*c P8-�
 V�G�� ���Vm :c ��
p�� g*c 2	�Q ��'� \�0��Ä(�� �. \�ñ�� �Z=l�� )
38- �. \�
����� )
38- �.

}�(®� \���o��� \�Q8�� À�7�0 @G��� g*c E'7- �0 �V��� 6@;�(Ä�� �
l'�'A7(��  $m �=F�/ ��� N'�!�
@;�70� ��,�0� @;�(æ \�
�ð.  

4� " k��(��� )c. @G�0 " �. " D0 @G�0 " � know who  @
¯. À�
��5 V�VZ-� D0 @G�0 6@G��� g*c
MV��(>�� "
�� )78/ )���� �*c *
;A(� �=A0 �/ � �0 �:p )�� %
q(�K . g*¹ }�(® À�
��5 V��(>�� )
�;-�

@G���  �P�Q @l�5 . À��
��� À��
Q. À��K�- %K��8�� *
;A- @G��� g*c ̧�- ��Q.   
 @G��� D0 @�/��� �̧'	�� g*c ��� �q
��� "
��- Em@;�(æ |a��� H� "(K " . @0'���� @G��G " 6 " @G�0�

 @���� "\�0'���� ���'> D0� @
�K��(��� @
�
��(�� \���o��� °(7�� D0 E�*�o- .  E�*�oK �G E��ñ� E��'A�� �0.
@������/ �m À�0�Q.  

	. V�VZ- @��� $m N'C(- �=��º @
�>� \�0'��0 $m �=�K'?� @G��� PG'- Em X �c��V V�VZK� �'
/ À�0'K �=��'
 $m N'C(K M*�� :����� V��(>��"  @G��� V��(>� ". 1  

 �/�#��� ��%8�"� X-�@�:  

��� :c� Za�Q� @�/�. ��� #���. X X��� V��(>�� �A(�K U�(�� 'CA��:  

 1�  ��H8�"� )  K'q(��� ÌC��� :( %0 @K��s(�� |/���� D0 N��G ��ª	 D0 �cPu� #
»V�Q�� \���o��
@
�¡� \�l�
(5�� %0 �=;

7-� �+��
(��� @
0�A(�� @G��� ��'� @�Q�'0 %
q(�- <�� \��ªA��.   

2� !+�#8�� : @KV��(>�� @
�G�A(��� @
l�(	½� @
����� \�l�
(5�� D0 'c� . E. \�0'7!� ��� ��(K Ì
5
�/��� �c��� @�0���� �
�� G'-)���� X @OK�!� \�
l'�'A7(�� }�0Vm ��� �V�,�� M8��� N��� �.� �. @
�� . �

 �0�/� @
�
��(�� �c�A�� X @
���/�� \���=�� D� �FG \���-��� \�0'���� �
l'�'A7- �0V $m @l�!� :0�A-
��
!� ��0 "��(��.  

                                                             
1  �   k 6 R/���� %l�� �;	 6 @	';� MV�¹� ��� ���/ V :19  
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3� �+8;8�� �+����: ��� \�0'���� �
l'�'A7- ��� @
A��� ²������ \�0'���� Z
=�� 8	 )=�- <�� \���-
@
��� @G�F0 "
> }�(	m ��� %K��8�� Z
;?� MV��(>�� ��8A�� "±��±� 6@
�¡� \�l�
(5�� %0 #;

7-�.  

4� �	+(��� �+�@�;��:  <�� @
��
���� @
	'	�,�� S�� )Q PG'- %
q(�- @K'> @KV��(>� ��. ��� �',- <���
 � $m ²�Á'�A��� @
l�(	�� �V�K . \���-��� \�0'���� �
l'�'A7- )�l $m ²�Á <�� \���
��� g*c )�8-�

 \���o��� @
�G�A(�� ���,�� �V�K�� �
l'�'A7- \�s(A0 ��� @
Q�B� \�;K�(�� à
;Ö� 6�K� @5�-m OQ.
@q�'(��� �P3���.  

 X��� V��(>�� �7G E. �KV��(>�� D0 POQ �K @KV��(>�� @
�A(�� @
��� "a��V "c. D0 :c #�
s8-�
 '�A�� @�s� %GV X ��c ��V D0 #���K �� Â�b� 6��'� �5 ��� @0�,(��� @
0�A�� N���� X @
���(l���

k�� )78/ \�0�W� � %���� @
�G�A- %G� N�� D0 V;�� )�V �V�K�� ��� )78/ MV��(>��6  � Ì
5
 Ì5�/ �. °-�Q M� D7»@=l D0 @G��� �/ @,
�'�� @>���� )c�s(K E. ªA0 �.6  @=l D0 MV��(>�� g�G��

@
	��6 @Q��80 )
�;- X #(¯��0� @O��� @=l D0 MV��(>�� ��8A�� X �.��6  @
l�(	�� @
����� X ÂKp �Õ'Q. 1  

  

  

  

  

  

  

  

  

  

  

  

  

  

                                                             
1  �  k 6 R/���� %l�� �;	 6 @	';� MV�¹� ��� ���/ V:21 �22  
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 �&�Q�� L;����: 0��%8�"� )���� � �/�#��� ��%8�� � 0����� J� KN��� �+� ��R#�� 

ⅠⅠⅠⅠ � 0��%8�"� )����� 0����� J���� KN� ��R
 

�,�  MV��(>�� '�A�� )
�? ��� DK8��� E,�� D0 \�A
(��� ��G X \�'q- <�� @KV��(>�� }b��A�� \ZQ�
'�A�� Â�b V�? <�� )0�'��� ���� .:c� @K�
�,(�� }�(	�� )0�'� �'& X MV��(>�� '�A�� P�;- "(K E�Q� :

N��� �.�� )����� I��� .�A�� Â�- ���Ä(��/ \���� 2�*/ �>� '�A/ @��W� @
,KP�0�� \�	�
��� @	��,� }b�
 D0 �P�Q @��	 ¾�Ac E. D� 2;8Q \�	��,�� g*c D7�� 6@K�
�,(�� )0�'��� g*+ @��W� \�	�
���/ :0',�� )����
 L �ð )0�� $m %l- �~m� 6N��� �.�� )����� I��� )0�'� X �V�KZ�� $m %l- � :0',�� )���� X '�A��

%q(�- MV��(>�� '�A�� X :>���� )0���� #
�� R�S. gP�;- }b��A�� Â�-.  

 ��cV��� �K�? X }�(	�� )0�'� D0 �5�� M8��� N��� �.� E�Zæ H(�K 6MV��� N��� �.� E�Zæ °	�l $m
6��,(��� MV��(>�� 

� \�
l'�'A7(��� ²����� ���
(�� ��� ���,�� �K�? X ��=0 ���V °��K Ì
Ý @
l�(	m �V�K� U�(��/� 6��K�B
)K'q�� ���� ��� MV��(>�� '�A�� ZKZ�- X �
�
a� �0�� g���/ @
l�(	�� '~ )78K� 6)���� . �.� )O» Ì
5

 E��	�� E� 6MV��� N��� �.� ��� q
���� #l'�� #	'7� MV��(>�� '�A�� \�
s
-���� D0 ��Zl M8��� N���
�(	 )�º E.� �/ � #���S %
9� #(
�Äp N��Q� #AK'7- @��B ���CA0� 6#/ ��n(0 @K7;��� @KV��� #-���tm� #-�l

 @OK�!� '�A�� }b�~ #-�Q. �0 �*c� 6��
pç� #-ª	�)models New Growth (<�� 

 \�/�(Q X \�'��-)Robert lucas, Paul Romer ( "Q�-� MV��(>�� '�A�� �/ R
�'�� ���-��� �*c
E. bm 6M8��� N��� �.� 

}�(	�� �V�K� ��� ����K� @/��0� @�co0 @K8/ \�7�0 R�ù �A��� �*c X ���O(���.1  

ⅡⅡⅡⅡ � �/�#��� ��%8��� 0����� J� K���� ��R
  
�� '�A�� �K�? X E��=0 E�0�� M8��� N��� �.�� @G��� E.:��,(��� MV��(> .� }b�~ �=8
� L���� E

 D0 �K���� )�ý> D0 �̧9m ¾�Ac� 6:�>�� V��(>�� ��� �����/ @
A�0 E'7(� )�,(��� X ��K�l @KV��(>�
 #�;	 2>'�� X �l'K ��
G @0�,(0 �
l'�'A7- ¾�Ac E� ÷À��
,�- \�>��� OQ. D0 U�!� 2>'�� E. ��� ��HW�

 MV��(>� '~ À��l P� 0. 'c� ^S��(0  E�Q ��A
5 6:&��� E,�� X \�
A
	��O�� @�,5 E�cb�� $m �
�K �*c� 6

                                                             
1  � 6 �
,KG� N�þ N�V X MV��(>�� '�A�� ��� M8��� N��� ��� �� 6 �'O�Q @Ac'/ V �,KG� N�þ \�KV��(>� @�Ã 610/11/2021  6
k:14� 15  
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 à�/ V'l� )© X @
l�(	�� �V�K� %0 :����� V��(>�� ³q� ��� ';q- \.�/ <�� \�F>�A(�� D� ÌK�5 ¾�Ac
@0�,(�� �
l'�'A7(�� ��
u� MV��(>�� ��V�� X �'�,�� #l�..  

� D0 E P3(�� 'c 6U�!� 2>'�� X @0�,(�� �
l'�'A7(�� V'l� "u/ �:q��� '�A�� �*c ���� ´,- <�� ������
@
	��7�m ���� D0 #K'(? �0� @�a�,�� @
&��G�� ��
!�� 6N�
l�� �/ ��® M*�� . '�A�� �P-� �̧��- ë(
� %>'-�

DKZa�!� à�/ E. $m À�P80 6)�,(��� X MV��(>��  c�ª�� à�/ D� �'��? V��(>�� N�Ã X )/'	 �Za�l ���
 V��(>�� X M8��� N��� �.� @
¯. V�KV��� 6@
��!� @G���� �
l'�'A7(�� ��'� �=A0 6)�,(��� X V��(>�� ��K�B�

@G��� ��� "a�,�� U�!� V�� \�po0 D0 PO7�� V�C
� )0���� �*c ErG )K'q�� ���� ���� 6 MV��(>�� ��
L���� N���. 

)O0 6\�Qp E. $m À�P80 6:�>�� V��(>�� D� ë(
� ��?� :”¾'��
G “�“�7
�;(	 “�“)l'l“ �¹ 6
 6:�>�� V��(>�� ��� %s8- <�� �'0�� D0 PO7�� ��? �> )�,(��� X� 6�P�Q À�5�/�. R,?� @
��� @
l�(	m

�	��'Q @Ca�l )© :;G N�O�� )
�� ���� X �K�Z(
� 0�� �*c� 6:�>�� V��(>�� 'i #l'-� N'̈? ¾�Ac E�Q 6
@
�>�� \������� $m #s((� �=�Q D7- L Em \�Q8�� "ª��G 6)�,(���.1  

  

  

  

  

  

  

  

  

  

  

                                                             
1  � V N @����0 . E�'A�/ ��/ D� ���	 6 @
����� @KV��(>�� @
�A(�� ��Gð� @G��� ��'� ë(
� î�l : 6 @
����� @KV��(>�� @
�A(�� ��Gð� @G��� ��'�

 DS'�� ��Kl6 \���8(��� � �'C��� ��AK- ZQ0)
��
� @
0'K @�,(�0 @ ( 6 �©'/� 602/03/2021 6  
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 L�Q�� L;���� :����,�� I����	��   

ⅠⅠⅠⅠ - - - -    ����,�� I����	��   

 "�N�+��b"� I����	��  

1� D),��� ����� )1962( Dension: 

H(�- E�'A�/ 2	�Q <�� E'�AKV @���V "��C(�� \�K�'�� X MV��(>�� '�A�� �V��0 " <�� \������� "c. D0
 "
��(��/ #(>��� ��C(�� \�K�'�� X MV��(>�� '�A�� P�;(� :,�(�� �A��� )��0 20�Ä(��) #� E. ��Q

N�¿� �*c X ��� \����V .(����� g*c N�� D0 E'�AKV )�'- �>�$� @�:  
�  ���,ê )0���� ��� "
��(�� |�'(0 ���,0 �V�K�2  %���,ê )���� @
�'	 ��? $� �V. �> 6�K'A� 97 
%÷����� �;	 X  

�  ���,ê "c�� 6 Q*�� R/���� ���,�� �;A/ )0���� "
��(�� |�'(0 �V�K�67 % U�9�� :�¡� �-�A�� X
÷:,
,!�  
� �� �',�� "
��- X ���O(��� 'CA� ����0 )7p @�0��23 % U�9�� :�¡� �-�A�� D0 V;�� °
�	 '~ D0

 ��;�� N�� ��C(�� \�K�'�� X ��5 M*�� :,
,!�1909  $�1928 �.� °
�	 ��> �5 X  N���
 � �V�KZ�� g*c D0 MV���15%  @0���� @G��� K'q- °
�	 )7p ��A
/ 620 %�V�KZ�� g*c D0.  

�  '�AKV )�'- ��;�� X '�A�� X "c�� "
��(�� X ���O(��� E. $� E1929  $�1957  @�A/)42(%  
 X 2	�Q <�� D0 HQ.1909  $�1929 )23.(%1  

2�  D)��	&N� D���� �����)1963 (Bowman  &Anderson  : �/ D0 2	�Q
�>� "
��(�� X %�'(��� MV��(>�� '�A�� �/ @>���� ��
,� $��� \���¡�  D0 @A
� ��� @������ g*c ��l� �

90  ��;�� N�� @��V1930  @K�u $�1955  �-�A�� D0 V;�� °
�	 |�'(0 P3(0 ���(��� ��/ *��� ��
� #A� P��(�� � �,G "
��(�� X %�'(�� jù ��
G �0. 6MV��(>�� '�A�� D� H�0 P3(�Q U�9�� :�¡� : N��0

����!� @��	 6@
0��U���� "
��(�� ��� ����!� @��	 6M'	�O�� "
��(�� ���  6  E�7��� U�9� D0 °�	 �=�Q .  

@������ �=
�� 2��'- <�� �a�(A�� "c.�: 

 �/ e���K @
0�� N��0 R
,?30  �%40  D� �KZK )�V R
,? #�/�,K200  ��� N�� �*c� :7K0. ���V
1955÷  

 N��0� )���� �/ ���-���÷´
�& M'	�O�� "
��(�� X )
s�(��  

                                                             
1  �  6 ´�p @�0�l 6 @
�A(�� � MV��(>�� '�A�� R
,? X M8��� N��� ���� ��V 6e��0 MV�¹� ���03/09/2017 k 6:20  
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÷´
�& U���� "
��(�� X )
s�(��� )���� �/ ���-���1  

3�  0����& �����)1972 (Nadiri :  

 Ì
5 6@
0�A�� N���� à�/ X MV��(>�� '�A�� P�;- X :,�(�� �A��� @/��,0 R
�q(/ @������ g*c 20�>
$� @������ 2��'-:  

� ���O(��� @¯��0 DK��-  "c��K L Ì
5 6@0�,(�� N���� X N�!� 'c ��Q MV��(>�� '�A�� X "
��(�� X
 @��A/ �� '�A�� X "
��(�� X ���O(���1 % Ì
5 �
�0'�Q� �K�ZA;� @��A��/ 0�� �;	 'c� 6@F;æ @��	 :c�

 @��A�� 23�/2 % �4 %U�'(�� ��� .��(�� X ���O(�� HQ�� @¯���� 2	�Q ��A
/ �(Al��� °
�	 D0 "

 23�/ <��16,5 . %  

�  �¹ HQ�� @��A�� 23�/ �>� @0�,(�� N���� X MV��(>�� '�A�� X "
��(�� X ���O(��� @¯��0 2�;-��
 �25  % @��A/ �7
s�/� @
7K0�� ��C(�� \�K�'�� Â�b ��/ �=
�- · 6��AQ X15 %�14 %U�'(�� ���.2  

4� ��8��� ����� )1981( Walters :  

 X MV��(>�� '�A��� "
��(�� X %�'(�� �/ @>���� ���(�� @���� ����� @���V 2A�F-73  6@
0�	 @��V
 |
���� ���-��� )0��0 D0 ��/ �Á�
�? X ���i� }b'~ 20�Ä(���.  

 � P��(�� U�9�� :�¡� �-�A�� D0 V;�� °
�	 |�'(0 @������ 20�Ä(�� �>� ��A
/ 6MV��(>�� '�A�� D
"
��(�� X %�'(�� D� H�(�� M'	�O��� :����� "
��(�� X )
s�(�� \���0 20�Ä(��.  

  ��;�� X @
0�A�� N���� X M'	�O��� :����� "
��(�� X )
s�(�� °�	 %�'(�� E. $� @������ 2��'-
1950  451960 MV��(>�� '�A�� ��� M'A�0 P�n- #� D7K L  D0 #� @
��(�� ��;�� X1960  $�1970 .

 @>�� V'l� �QoK � Â�b E. �m �0�,- OQ. E'7- ����(�� D0 �P�Q @��	 "F- <�� N���� E. D0 "u�� ����
@������ X @
�A(��� "
��(�� �/ .  

 �K En/ Â�b )��-� 6"
��- E�V �=��p ¾�- E. @��V M� D7» � #	. ��� ����� �Qo ��'	 "
��(�� X %�'(��
  6)K'q�� )l�� X MV��(>�� '�A�� ��� g�. ³F(K �ê %�(¿� V�G. ��� :��
��� :�'�� ��A/ $� MVoK �> ��Q�

@KV��(>�� @
�A(�� $� MVoK �> U���� "
��(�� X %�'(�� E. $� �FK. P8- ��Q.3  

5�  ���� ����� 1991 :  

                                                             
1  �  k 6 R/���� %l�� �;	 6e��0 MV�¹� ��� :19  
2  �  k 6 R/���� %l�� �;	 6e��0 MV�¹� ��� :21  
3  �  6 k 6 R/���� %l�� �;	 6e��0 MV�¹� ���19 
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��� ���/ @���V 2C&�. 1991 <��� D0 @A
� ��� 2Kl� 98  '~ N��0 �/ �S��-�� ¾�Ac E. @��V
 ��;�� N�� \��0�B�� ������/ )
s�(�� °�	� :,
,!� U�9�� :�¡� �-�A�� D0 V;�� °
�	1960 $� 

1985.  
 ��� OQ. 2,;	. <�� N���� X MV��(>�� '�A�� \���0 �̧;-�� $� \��p. @������ g*c E. ��Q ���O(���

 M8��� N��� �.� X)"
��(�� X )
s�(�� °�A/ �=A� H�� .( ��� OQ. 2,;	. <�� N���� E. ���/ ²�&.�
 MV��� N��� �.� X ���O(��� D0 ���. \���0� 6)>. @/'�� \���0 R,? M8��� N��� �.� X ���O(���

U�9�� :�¡� �-�A�� @��A��/.1  

6� ��� ���� ����� )1993 (Barro & Lee :  

 ��� @������ 2Kl.129  ��;�� N�� @��V1960  @K�u $�1985 E. $� @������ 2��'-� 6
 X �-�A�� '~ ��� M'A�0� °l'0 �. #� 6 }b'�A�� X ��'Q*�� @(��� #-�K'(�0 ´�(æ ��� :������ )
�C(��

�/ @	��,0 �'Q*�� �'>. ��� E'7K� 6@������ �
> N���� g*c ���(c� E. $� @������ °�5 Â�b �Z�K 6��	�
 N�;S��/ �.��) ��C�. N�;S. X �OÓ X�&� M8/ N�0 �.� ���(Q� "��K �0 'c� �����(0 ( P8-� 6

 �V�KZ�� \���0 j>�A- ��� · D0� @/'�W� N��0 ��� M'A�0� °��� �. #� ��	�� "
��- E. $� @������
@
	�7��� .  

 HQ�� �ZB� P�;- X @
7
��7�� '�A�� \�Kª	 �'�> En/ N',�� D7�
G 6:,�(�� �A��� @/��,0 jù ��
G
 @K�
�,(�� }�(	�� ��A� ���Ä(��/ �-�A�� X '�A�� D0)N��� �.� 6)���� 6I��� ( @
¯. ²�8(Q� #
�� °--

'�A�� X "=0 �ZB gP�;-� 6M8��� N��� �.� X ���O(���  @>���� P�;- X :,�(�� �A��� @/��,0 �A(�-� R,¡�
 }�(	�� @��V ���Ä(�� $� M8��� N��� �.� X ���O(���� '�A�� �/)��u�V �'Q( ��o�� )0�'��� K�,(� 6

 :,�(�� �A��� ���Residuals  }�(	�� ��A�� @
�7�� @
l�(	��/ ²�- <���)Total Factor 

Productivity (TFPU�'�� )78�� *�n- @������ 6: 

 D� L+.:  

� y :U�9�� :�¡� �-�A��  

� K: N��� �.� \���0  

� L :)���� \���0 

                                                             
1  �  k 6 R/���� %l�� �;	 6e��0 MV�¹� ��� :19  
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�  �0.A  )Oh M. )����� N��� �.� M�A� ²�� @
,�(�� ���� ��A��� %
9 $� P8(GTFP.1  

 �+&�T� I����	���+��#�  

1�  ����#�� �+/)* �+�
 �+/)* ����������)2009 ( 

@������ E�'A�/  "�$+�)�� E��9�� O8�R
� 0���M� m�	�M� B�#�� m����� 0��	�� �  U�
 �+�+��* �����

�X\ m��� I����� �  " @������ g*c 20�>� @�0�B� X ���s(�� @
�7/ N����� ���Vm X P(�l��� �V�=p )
A
 �Z3/ @
0�����  ��� ²�(�� $m 2G�c �>� 6 �q��G �/ ����� ��� :;
©'�� ��V��� M��V�� �̧�/�� %>��

6 �Zu �̧q> \����'/ ��0���� DKK���  
  D0 @A
� *�� � @>���� g*c @������370  )Oh �V;030 %  '̧�Ã E�Q M*��� @������ %�(Ã D0

�=¯. �a�(	 ��� $m @������ 2��'- �>� �Zu �̧q> \����'/ ��0���� DKK��� :  
�  6@
��� @l��/ @����� @
�Ä8�� �Z
��� \���,�� %
9 E'7�(» �Zu �̧q> \����'/ DKK��� E.  
� X @-��;(0 \�l��/ "c��- @������ �
> @
�
ªA(�� \�P3(�� 6:���/�� ��A�� PG'-  
�  N'�,0 ��� )78/ �Zu �̧q> \����'/ M��V�� �̧�/�� %>��  
� N'�,0 ��� )78/ �Zu �̧q> \����'/ :;
©'�� ��V�� %>��.2  

2�   �)SN ���
 !+H;�� 	�
� �&�#��� ��)
 ���N �����  �	+(�)2009:(  

 @������  E�'A�/ " m�	�� �/ ���T�� 0���M� �+H�8���+&��9� �#���� �/ �+��#�� : �+&�	+ �����

�+�+�;*" $m @������ 2G�c� 6N����� ���Vm X @
	V��� @�¿� X �'8A0 :��� N�,0 D� ����� :c @������ 6
 ���(��� 6M��V�� "=���/m X Â�b �.� M��V�� �7�(�� �'=;0 'i @
	V��� @�0�B� X ��0���� \��'�- ³
&'-

��;�� @
;
©'��� @
G�3»��� "=�a��� ²�(�� ���- \��'�(�� Â�- X.  
  D0 @
a�'8� @A
� ��� @������ 2�þ)295 ( �7�(�� V��/. 2�Oh� 6@�0�B� X ��0���� D0 ´©'0

 X M��V��) �̧�/�� ��/ )Oh �5 X N��;�� N��-�� )���� �G 6ZG�'!� 6��0���� °K��- 6@q���� àK';-
�V�� X M�)@	��� 6@G��¿� e�� \�78�� )5� P7;(�� X @
����� @
s=A�� 6 �̧A>��.(  

 �,G� M��V�� �7�(�� D0 |�'(0 �'(�ê E��8K @
	V��� @�0�B� X ��0���� E. $m @������ 2��'- �>�
 � <�� �7�(�� V��/n/ �Z(�- @
	V��� @�0�B� E. \=©. Â�*Q� 6@������ ��
,� �,G� |�'(0 �'(�ê �=(���V

:�K ��Q @
��A�� �=(
¯. °��/ �=�
-- D7»� 6��'C��� \��'�(�  

                                                             
1  �  k 6 R/���� %l�� �;	 6e��0 MV�¹� ��� :20  
��Kى@ 6 �¿��  �  2(>� \����V @�Ã 6 ��0���� �̧�/� R
,? X M8��� N�0 ���� ��V 6 @�
q� "
�!� ��� 6 _'A>� @K�/21  V���� 602  6
2021  k 6 :219  
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�  6@q���� àK';-  
�  6N��;�� N��-�� ��0���� °K��- )���� �G  
� ��0���� Z;5 .  

��Q  X ��0���� �8K ����0 �=�
9 ��- �=(���V � <�� @&�;�� M��V�� �̧�/�� ��A� E. @������ \=©.
�'(�ê @
	V��� @�0�B� �̧�/�� D0 %;-0.1  

3�  �X�)� �*�.�/ ����� )2015� 2016:(  

@������  E�'A�/ I�,����� �+,/��8�� �X+��� �+�;* �/ 0�H$�� J���� KN� ��� ?� �/ ����%8�"�

 �*)8�� �+
 '���"� �@�( ���. ����� �/�#��� ��%8��� ��*��  " N��� �.� ��V �K�? $m @������ 2G�c 6
:�7
¹� N��� �.� 6_'/Z�� N��� �.� 6M8��� N��� �.� X @�O�(�� gV��/n/ M7;�� ( @
�G�A(�� �Z
�� R
,?�

 X @�O�(�� �cV��/n/);7�� �V'B�D0� 6@������ )� @-'(�� �� 2A`�� @Qp X @/�s(��� 6 �̧�/�� ���  N��
'c� %/�(�� P3(��/ #(>��� ),(��� P3(��� @KªA�� S�� X \�/��,�� D0 R,C(�� )l. D0 E�
�(�� "
��-  �Z
��

 @
�G�A(��.  
  :a��5�� )
�C(�� �0�	/ ��� V��(���/ \�
&;�� ���(�� � �>�spss  ��� \�
�C(�� \=©. �>� 6

 X @
�G�A(�� �Z
�� R
,?� @��O�� gV��/n/ M7;�� N��� �.� �/ @
a��5m @��V \�b @>�� V'l� �=¯. D0 �a�(	
 �';-� �P�Q @l��/ :�7
¹�� M8��� N��� �.� D0 �Q V��/. G'- @������ 2C&� Ì
5 6@������ )� @Q8��

��� �.� V��/. G'-_'/Z�� N��� �.� D0 OQ. @
�G�A(�� �Z
�� R
,? X ��=A0 )Q "=�K Ì
5 6_'/Z�� N.2  

4� D�)�#� U�+� �&)#� �����" : 0��%8�"� )����� 0����� J���� KN� ��R
 �����–  �+��* k

�-�X��� ���. U�
." 

 6)	���� \�	�
/ ���Ä(��/ MV��(>�� '�A��� M8��� N��� �.� �/ @>���� �K�? $m @������ g*c 2G�c
\���o��� @
�G�A- �Z
0 R�W @
���. @0��V g���(��/ M8��� N��� �.� X ���O(��� @
¯. ��/m �*Q� . 2��'-

�� M8��� N��� �.� M'A�0� M'> �. V'l� $m @������ g*c ��A
/ 6@������ )� N���� @A
�� MV��(>�� '�A�� �
 ��,�m ��/ Â�b� a�ZB� X MV��(>�� '�A�� �n(� @����� )0�'��� �5. ��K M8��� N��� �.� E. $m 2��'-

a�ZB� ��� K�,(�� �a�(	.3  

                                                             
1  �  @K�/ k 6 R/���� %l�� �;	6 @�
q� "
�!� ��� 6 _'A>�:219  
2  �  @K�/ %l�� �;	6 @�
q� "
�!� ��� 6 _'A>� k 6 R/����:219 � 220  

3
د غيدة فلة ، د غيدة فوزية ،  -  �. ���O(��� X "
��(�� ��� '�A�� MV��(>�� X a�ZB�"@���V @
��
> ���Ä(��/  }b'~ARDL N��  ��;��

)1980�2014( "  6 ���s(�� � V��(>�� ��~ @�Ã 6 V����3 : E�'l 2018  k62  



 J�"� ?%$�� : � 0����� J���� K����� J). I�+)�
�/�#��� ��%8�� � 0��%8�"� )���� 

 

19 

 

5� D�)�#� 	�; !�� ��� ?+�& 	�; ��F ����� " :0��%8�"� )���� �+� ��R#�� ��	�*  KN� �

 �+�>� B�	28��� �)���� )�)� _7)�& �/� 0����� J����MRW  �-�X��� �/ ."  

 }b'~ RG� MV��(>�� '�A�� ��� @�0���� �
��� MV��� N��� �.�� M8��� N��� �.� P�n- @������ g*c 2���A-
)K��� 0�� 6'
7	�0 @
s=Aê �'q�� '�'� . '0 M'A�0 �. V'l� $m @������ 2��'- �.� '~ N��� M'>� °l

 '~ N��� M'>� °��� M'A�0 �. ��A
/ 6U�9�� :�¡� �-�A�� '~ N��0 ��� MV��� N��� �.�� M8��� N���
U�9�� :�¡� �-�A�� '~ N��0 ��� )
38(��.1  

ⅡⅡⅡⅡ � Ⅱ����%8�"� �+��8�� �/ !+�#8�� �+�FN 

'c @��7�� f�0 )7/ "
��(�� @
�A(�� @
����� ��A��� �5. .���� D7» � @,  E.?@KV��(>� @
�A- R, 
M8��� N��� �.� X P�Q ���O(�� E�V @0��(�0 .D�® "
��(�� E'Q L����� "=�;	� ��A�� "=G "
��(�� MOK� 

@
�'	 %�(¿�� V�Gç� @���� @
���(l� �a�'G $m MVoK� "Á�
5 . D0 "
��(�� �KZK� �Z�K� "=���/m� V�G�� @
l�(	m
:l'�'A7(�� ��,(��� N����� �V�K� . MV��(>�� ��,(�� �0n- X @K�3�� ��=0 �À��V °��K #	rG 6Â�b $m @G�&��/
)���� %K�'- ��?� :���(l��� . 

q�� V��'�� ��� ��(�- <��� @����� \���,ê M�
�,(�� �'=;��/ 2�
� V��(>�� \�po0 2C��. )O0 @
�
�
 @KV��(>�� @
�A(�� X "=�- <�� \�0',�� �/� 2C��. @
����� @F=A�� E. )/ �K�!�� \�;�';��� ��3��� |;A��
 <��� "
��(�� #�
a�� ��A��� :c @���!�� �
l'�'A7(�� E� @KV��(>�� @
�A(�� \�0',0 �/� "
��(�� )7p �>� 6

 '�A��� �'q(�� X #�
a� ��A�Q )��-MV��(>�� .  

M8��� N��� �.� X "ª(A�� MV��(>�� ���O(���/ ���(c�� "(K L 8� %��(�� E,�� )�> ) 6��A=�� 6"����
�'(Q���(  6Â�b Pu� )���� ��A�. °K��(��� "
��(�� \�,;	 %GV ��� ���,�� ��� °��/ ��/ M. X k�� )78/

 � \���=��� "
��(�� ³��. DK8��� E,�� N��@0��� V;�� @
l�(	� @`�!� \�V�¡� @G��� ���(Q� . ���� D7»
M8��� N��� �.� ��/ DK8��� E,�� '��K E. " ��0 'c @8
��� �'(�0 E�
�� @����� :����� V�¡� E. f�ê

 �Õ�7� @
���u ´
,O-� @C���/ I'=A��� @G���� \���=�� ���Ä(��� K'q- X �=5�t. 

�� ��K �-�A�� X '�A�� D0 P�Q �Zl �Z�K� 6���(��� MV��(>�� '�A�� R
,C(� �ÀK'
5 �À0. "
��(�� X ���O(�
)FG. )78/ @���(�� @�0���� �',��� N����� ���> X ���O(��� N�� D0 @
l�(	��� V;�� U�9�� :�¡� . Â�*�

c� 6@
�A(��� MV��(>�� '�A�� @K'
5 ��V. "
��(�� ��K"
��(�� @
�'	� @
�Q ��� P�Q )78/ Z
Q��� °�q(K �* .2 

                                                             
1  � R/���� %l�� �;	 6 @K�'G ��
u V 6 @�G ��
u V  k62  
2  � °AK� )
��`� E�8
c ��V 6 \��
8��� "
��(�� X ZKZ�- ��A� @
�A(�� @�Ã 6 @KV��(>�� �'���� @
	��	�� ����� 6 @
�
�q��� @
/��� "
��(��� / EV���

úK��- 6 8A��01/07/2022  ��¿� 63  V���� 67  k 6199�200  
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 <�� \���(¿� D0 %;-0 )�V �'(�0 �=K�� E'7K �> @
����� @
�
��(�� \�K'(��� \�b \���(¿� E. Â�*Q
 %GK MV;�� �'(��� ��� "
��(�� X ���O(��� E. D0 "u�� ��� �'q(0 Pu �. �À;
�& :�
��(�� �c�'(�0 E'7K

��K "
��(�� E. �(A(�	 E. D7��� D�G 6MV;�� )���� �ÀFK. @
l�(	�� K'q- N�� D0 MV��(>�� '�A�� X "c
 @
l'�'A7(�� @G��� K'q- N�� D0� 6@KV;��.1  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                                                             
1
  - °AK� )
��`� E�8
c \��
8��� 6  k 6R/���� %l�� �;	200  
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 ?%$�� ��*�S:  

KMV��(>�� '�A�� R
,? X @`�!� )0�'��� D0 #a��ð� M8��� �A��� ��V H(� . M. X "c�� V�'�� "c 8���G
 ��(�-� 6MV��(>� ��ª	 )78/ �cV�G. \����/m� \���=0 N�3(�� ��� �Á��> ��� \��ªA��� N���� e�t

N��G6 .�� °��K ��
��� �*c X�  @
�G�A(�� ZKZ�-� @
l�(	��� ��7(/�� ZKZ�- X �À
���. �À��V M8��� N���
@KV��(>�� .   
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 �&�Q�� ?%$��:   

 KN� �T9 �+��+�� �+�+�;* �����

 )���� U�
 0����� J����
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 �&�Q�� ?%$�� : 0��%8�"� )���� U�
 0����� J���� KN� �T9 �+��+�� �+�+�;* �����1990�2020 

 

23 

 

 �	�?%$��  �&�Q��:  
.� H(��K� @0��(��� @
�A(��� MV��(>�� '�A�� R
,? X @
����� ��A��� �5. M8��� N��� . @
¯. "=G Em

 U�(��/� 6@
l�(	��� ��7(/�� ZKZ�(� �À̀ �5 À�0�� ��K "cK'q- X ���O(���� @KV��(>�� @
����� X 8��� ��V
\��ªA��� N���� @
�G�A(�� ���,�� ZKZ�-.   

 )�;�� �*c X 6:,
�q(�� M*�� N��� ÌC��� N�� D0 Â�b � MZQ�� ÂA��� \�
a��5m )
�C(/ �',A�
 )����� @K��,(�� @����/ �A�> Ì
5 @
��
,�� @������ g�A��ÄG _�O�� ÌC��� �0. 6 @
�
�C(�� @����� j��

 Â�b� �FK. @
��
,�� @������ 6 Ì��O�� ÌC��� �A����6 @
����� ���(�� � 6 @
A0Z�� }b'~ ���(�� N�� D0
��i���  ]�*��VAR.  

 X �=A� ��A3(���/ �A�> �=��
> @
	�70m ���� @G��� V��(>� ��� @
,
�q- @���V ��lm @
	�70m ���� �ª	 �
 )�;�� �*c.  
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�&�Q�� L;���� : �+��+� �����  ?�H8�� B�	28�����X8���  

 @KV��(>�� \�P3(�� �/ �0 \�>���� ��
>� ���i�� )
�C(/ �,
�� �S��-�� :��
,�� V��(>�� |�-�� �,�
 ̈ErG � D0�  ̈�K �
�;- OQ. ��'�/�6 V��(>�� X ��
,�� 'c :��
,�� V��(>�� ̧G #	n/ :��
,�� V��(>�� ²

 @KV��(>�� \�>���� ��
,/ "(=K M*�� @G���  \�>���� g*c @C� ��0 ���(�� I3/ @
�>�� \�	�
/ N�� D0
 \�P3(�� à�/ ¾'��/ o�A(�� �. \���
��� à�/ "�� �.6 c�'ª�� à�/ P�;- �.6 @KªA�� �=0�,- ��Q

@KV��(>��1 .  

 �0 °��3�� X @KV��(>�� @KªA�� ErG ��S�� �*c X�6 @
��
,�� @
�7�� °
����� ���Ä(�� N��CA�
 ̈E. �m6 \�P3(�� D0 V�� �. DKP3(0 �/ )K'q�� ���� ��� @>�� V'l� $m P8-  ���� X @>���� @���V

 @������ @KV��(>�� \�P3(�� \�
q�� @
A0Z�� )����� @K��,(�� ��� X )O�(- @�780 ��0. �A�F- )K'q��
� \�P3(0 M.6 :�7�� %/�q�� �¹ <�� \�P3(�� Â�- @��� )K'q�� ���� X �c�ª�� ���A� �A	. �ê�6 @
�Q @KV��(>

��� @
��
,�� @������ X ��(�A� �A	rG  » )t. @
s=A0–�*Q � D0�Z(�� )0�7(�� t�u  ���i�� \�=s(0 }b�~
]�*��(VAR)  «   

ⅠⅠⅠⅠ - - - -     �TN?�&N �+�>� B�	28��� B�2�� ��[)�� Z*���� U�
 !+�#8�� U�
 Y�$&M�� ��&��\

��X8��� ?�H8��:  

,-P�n- ��0 ��
> ��� @������ g*c �' a�Zs�� "
��(�� ��� ��;	��  Â�b�6 )K'q�� ���� X TS'�� �-�A�� ���
~ N���(��/ )t. @
s=A– D0�Z(�� )0�7(�� t�u �0�	/ \�læ ��� V��(���/�6eviews 12  Ë. "���� %06

 @A� D0 ��(Ó :c @������ \�
a��5�1990  @A� $m2020  ������/ :����� ÂA��� \�
q�0 D0 @lÄ(�0
 \�'qW� %�(- °º @������ g*c R
�q(��6 @(/�O�� @
��(��:  

 � @������ \�P3(ê ´K�(�� ��+ @��W� \�
ACA�� }�Ä(�� �.  
 � @������ X @���(��� @
A0Z�� )����� @K��,(�� @���V  ��� ��(�	 ²'��6 ��;	�� @���� ���

"
��(�� (dep)  TS'�� �-�A�� @�����(gdp) ÷ 

                                                             
1  � 6 @
q� �V�,�� ��� ��� �V�,�� ����+��8�� � ������� �+� ���+��� ��%8�"� �/ L�	;�� 6 @K��A7���6 @
�0�B� �����62005  k604.  



 �&�Q�� ?%$�� : 0��%8�"� )���� U�
 0����� J���� KN� �T9 �+��+�� �+�+�;* �����1990�2020 

 

34 

 

 � :>�'��� @���� }�Ä(�� � |
���� :qW� ��*i�� }b'~ K�,-÷ 
 � :>�'��� @���� @K��,(�� @���V÷ 
 � )t. ���(�m ��l��D0�Z(�� )0�7(�� t�u÷ 

1� ����	�� I��+^8�� ]��#8��: 

� %/�(�� P3(�� :�� U�9m )�8-:�¡� �-�A  Z0��/ #� �	Z0� �« GDP » 
� ),(��� P3(��: �8- �� ) Z0��/ #� �	Z0� � "
��(�� ��� ��;	�« DEP » 

@
��(�� @����� N�� D0 }b'�A�� :&�K�� )78�� �K�? "(K �:  

)(depfgdp =  

t
t

t depaagdp ε++=
10

 

 �(������ "
> ��� :�
�q�� "(K��u'��� N��VrK �A�> �,�"
,�� °K,(� �(
A0Z��.  
:�K ��Q X DKP3(��/ @��W� \�
ACA�� �0. 
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 �.   B�2�� ��;��� Z*���� U�;�(GDP) :  
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 M.6 K�3(�� �A� °�® M*�� D0Z�� @
��;�� @�
,�� ��� �
�� �(�
,��Var(Yt)  D0Z�� D� ),(�0)t.(1 

����� E'7� ���(�� X ��Ä(�- <�� �q�� D0 �K���� ¾�Ac� @
A0Z�� @��=A0:  

N �  kG�)��� ��)/ �H�� ���8S�" :Augmented Dickey�Fuller ADF"  

       ��� �'G :7KV L���� �'̈S1981   #
�� R�S. @
A0Z�� )����� ja���� @�
�S )
�C(� ���(��"Test 
Augmented Dickey�Fuller) "ADF( ��5'�� �*B \����(��� n;Q. D0 ��K ³��. M*���6

RKS D� :>�'��� X ]�*�� ���-��� @�780 ³
C�- ����  P3(�� \�>�G D0 �A
�0 �V�� ���(��� @��V ��F-
%/�(��.2  

:7KV ���(�� H(�K� � %�̈'�� �'G1981 )ADF ( �;	 ��� ��(�K�6 MV�5�� �*B� V'l'� ���(��
 ���(�� ��A�DF  '̧	 D0 }b'~ )K'C(/ �',K #A7��)1(AR  '̧	 D0 }b'~ $m)p(AR  D0 j�̈Ä(��

��� �C�� ]�*�� ���-��� �K�? ��� ���,���6 @
A0Z�� )����� @K��,(�� ��� ´87�� �'> #� ³��K �*+�6 :a�'8
 ���0 D0 2	�Q Em @K��,(��� ��� '̧	TS  �.DS }b�~ @��� M. Þ
� @��� ��� ��(�K Â�*Q 'c� 6

 �3��� \��/�� @,KS N���(��/)MCO:( 

� N��� }b'�A��..................................:..1

2

11 ερφ +∆Υ+Υ=∆Υ ∑
=

+−−

K

j

jtjtt  

� _�O�� }b'�A��................................:1
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11 ερφ ++∆Υ+Υ=∆Υ ∑
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+−− c
K
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jtjtt  

� Ì��O�� }b'�A��........................:1
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11 ερφ +++∆Υ+Υ=∆Υ ∑
=

+−− btc
K

j

jtjtt       

Ì
Ý:  

( )ρφ −= 1  
k :�n(�� @l�V )Oh.  

:�K ��Q }b'~ )Q °�5 �c���(�� V��� I�;�� )O�(-�:3  
 �  }b'�A�� X)1:( I�;�� )O�(-� 2/�� �5 ��� �� T0� g��� ��� }b'�A�� �*c @3
� M'(? � 

                                                             
1  � :�7�� V��(>�� |�F� ��VnQ @����� @
	�Z
0 6 @�
�5 _��
�  a�ZB� @��5)@
��
> @���V ( �'���� @
�Q 6 P(�l��� �V�=p )
A� }Ö �Q*0 6

 @A� 6 E����- @�0�l 6 P
�(�� �'��� @K��s(��� @KV��(>��2013�2014  k 6232� 233  
2
  - 6 @�
�5 _��
�  k 6 %l�� �;	235  

3  �  k 6 %l�� �;	 6 @�
�5 _��
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:�K ��Q @��!� g*c X:  

• @
0���� @
&;�� :0:0 =Η φ  

• @�K���� @
&;�� :0:1 〈Η φ  
 � X }b'�A��)2:( )O�(-� 2/�� �5 ��� M'(? D7�� T0� g��� ��� }b'�A�� �*c @3
� M'(? � 

:�K ��Q @��!� g*c X I�;��:  

• @
0���� @
&;��:c=0  �0:0 =Η φ  

• @�K���� @
&;�� :0≠c  �0:1 〈Η φ   
 � X  }b'�A��)3:( X I�;�� )O�(-� 2/�� �5 ���� T0� g��� ��� M'(? @3
��� E. ô5�	 

:�K ��Q @��!� g*c:  
• 0=b     � 0=c     � 0:0 =Η φ  
• 0≠b     � 0≠c     � 0:0 〈Η φ  

q� )O�(-� ' \�ADF  :�K ��Q: 
� ���(�� Mt ·6 2/�O�� �!�� T0Z�� g���� \�b @3
��� M. Ì��O�� }b'�A�� K�,(/ �',	 

 @
&;�� N'�> � �brG6 }b'�A�� �*+ @��W� @
&;��( )0Η  �+ �l'K M. �,(�0 Pu @������ E. T�K �*c ËrG
 "(K U�(��/�6 MV�5. �*l )0���� @K'A�0 ���(��)b ( 2	V'(� ���(�� N���(��/)t( D� ´�(ù E�Q �brG 6

 ����� D0 @
A0Z�� @������ ErG ;���TS  ��l� ����� g���� @�V��0 K�,- :c �,(�0 �=��l�� @,KS )FG.�
 @
0���� @
&;�� �AFG� �bm �0.6 :>�'��� ��� @������( )0Η  @�K���� @
&;�� �A��>�( )1Η  K�,- $m ~ �A	rG

_�O�� }b'�A��. 
�  @
0���� @
&;�� N'�> � �bm _�O�� }b'�A�� X( )0Η 6�,(�0 Pu @
A0Z�� @������ E. T�K �*c 

 2/�O�� )0���� @K'A�0 ���(�� "(K U�(��/�)c ( ���(�� N���(��/ 2	V'(�)t( E�Q �brG 6)c ( ;��� D� ´�(æ
 ����� D0 @
A0Z�� @������ ErGDS  @G�&m %0 \�>�;�� @,KS :c �,(�0 �=��l�� @,KS D�5.�6 ²�i�/

 2/�O��)c( E�Q �bm �0. 6)c ( ����� D0 @������ E. T�K �*=G ;��� M���KDS  @,KS )FG.�6 ²�i� E�V
 2/�O�� @G�&m E�V \�>�;�� @,KS :c �,(�0 �=��l��)c( @
0���� @
&;�� �AFG� �bm �0. 6( )0Η  N'�> ��

 @�K���� @
&;��( )1Η N��� }b'�A�� K�,- $m ~. 
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�  @
0���� @
&;�� N'�> � �bm N��� }b'�A�� X( )0Η �,(�0 Pu @
A0Z�� @������ E. T�K �*c 
 ����� D0DS  @�K���� @
&;�� N'�> � �bm �0.6 \�>�;�� @,KS �,(�0 �=��l�� @,KS )FG.� ²�i� E�V

( )1Η :���� �c�'(�0 X �,(�0 @
A0Z�� @������ ErG.1 

     ���(�� ��(�KADF  P�n(�� @l�V M. �n(�� V�� ���k ��
�0 N���(��/ V�̈?�Shwortz »   «1978 
��
�0�  » « Akaike 1974.  

�  ��
�0Akaike )AIC (@>����/ V�C(K         :( ) ( ) ( )kkAic t 2ˆlog
2 +Τ= εθ  

�  ��
�0Shwortz )SC (@>����/ V�C(K :      ( ) ( )Τ+Τ= logˆlog
2

kKSC tεθ  
       �0�	/ )O0 @��̈Ä(�� �0�H�� N���(��/�Eviews  )O0�� �n(�� V�� ��q�m "(K)lags optimal (

��0���� DK*¹.  
� �  D��+�  �+/ ���8S�" :Philips Perron"  

 ��lr/ Â�b�6 ��5'�� �*l ���(�� @�V��0 :>�'/ X ]�*�� ���-��� ���ð D0 j�̈Ä(�� ����(�� ��
�G �'̈S
��(� :���0 )K��- ]�*�� ���-��� V'l� ���(��� X *�nK 45 }b'�A�� DK6 X @
7
0�AK��� @�
�q�� �7�K

 @������6 D0 )Q e�>� �>�Phillips �Perron)1988 ( @K��
�0 Pu @,KS(non paramétrique) 
 �7� ��� ]�*�� ���-��� V'l� ³
C�(�ADF @K��
��� @,Kq�� )��(�K M*��.  

 ���(�� �',KPP }b�~ ��� X MV�5�� �*s�� @
0���� @
&;�� ���(�� ���.  
�¯ E�(
&;��:  

• @
0���� @
&;��             :0:0 =Η φ   
• @�K���� @
&;��             :0:0 〈Η φ   

X }b��A�� Þ
� )O�(-�:  
� N��� }b'�A��................:.....…. ttt εφ +Υ=∆Υ −1  
� _�O�� }b'�A��................:.…. ttt c εφ ++Υ=∆Υ −1  
� Ì��O�� }b'�A��..............:..... .tttt c εφ +Β++Υ=∆Υ −1  

 � 2/�� �5 �� T0� g��� E��/ N��� }b'�A��.  

                                                             

1  � �6 @�
�5 _��
  k 6 %l�� �;	236�237  
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 � 2/�� �Ý� T0� g��� E��/ _�O�� }b'�A��.  
 � 2/�� �Ý� 2/�� g���/ Ì��O�� }b'�A��.  

          ���(�� ��Ä(�K�PP 2/�� �5� T0� g��� �b Ì��O�� }b'�A��/ ���(/� @
0���� @
&;�� ���(��  ·6
2/�� �5 �� T0� g��� E��/ N��� }b'�A�� �P�.� 2/�� �5 �b _�O�� }b'�A��  ���,�� "
,�� E��,	�6φ  %0

 ���(�� X ��Q @,KS �;A/ @
���B� "
,��ADF ���(�� Z
�(K� 6PP  D0 D�5. @K'>� ��
l �a�(	 ��q�r/
 �a�(	ADF.1  

 M���(�� ��� V��(���/ @
A0Z�� )����� @K��,(�� @���V �a�(	 )Q jÄ�K U�'�� N��B�ADF  �PP : 
 J�	���)2�1: (������8�"� ���8S� 

I��+^8��� DEP  GDP  

Prob  t�statistic  Prob  t�statistic  

 

 

 

 

ADF 

  

 £)8,��� 	�


Level  

Trend 

and 

Intercept  

0.6719  �1.815497  0.7675  �1.603759  

Intercept   0.8435  �0.653790  0.8585  �0.589914  

None   0.8903  0.858324   0.9251  1.096097  

U��9� Y��$��  

Ferst 

Difference  

Trend 

and 

Intercept  

   0.0007 �5.409673  0.0037  �4.736950  

 

 

 

 

PP 

  

 £)8,��� 	�


Level  

Trend 

and 

Intercept  

 0.5670  �2.020429   0.6123  �1.933632  

Intercept  0.8274  �0.717112  0.8318  �0.700195  

None  0.8814  0.806874   0.9035  0.941062  

U��9� Y��$��  

Ferst 

Difference  

Trend 

and 

Intercept  

0.0008  �5.378580  0.0037  �4.735300  

 �	%���:q�� V���m D0@��  �0�	/ \�læ ��� V��(���/Eviews 12 .  

                                                             
1  �  k 6 %l�� �;	 6 @�
�5 _��K238             
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        ���(�� @��A��/ADF ô5�K  �'(��� �A� N��B� D0(Level)  @,�q�� @�
,�� E.        %FÖ <��
 %K�'(�Student  �'(�0 �A� @
���B� @l!� � @,�q�� @�
,�� D0 3�. \�P3(�� )7�1 %  �5 % � 10 
%  @
0���� @
&;�� àG� ��� #A0�6H0  @K�5� ��*l V'l� M.6(Unit Root)  ��,(�� ��� U�(��/�6

 N��B� D0 ô5�	 Ì
56 \�P3(��� $��� \�&�;(�� ���(�� $m ),(A	 Â�b ��/6 @
A0Z�� )�����)1 �2 (
 D0 HQ. \�P3(�� )7�        @,�q�� @�
,�� 2C��. N��� )&�;(�� �A� #	. �A� @
���B� @l!�� @,�q�� "
,��

 �'(�01 %  �5 %  �10 %  ̈ErG U�(��/�6  ���(�� °�5 $��� @l���� D0 �,(�0 @
A0Z�� )�����
ADF . ���(�� @��A��/ �:8�� �;	�PP $��� @l���� D0 �,(�0 @
A0Z�� )����� E. ô5�	.  

� )7� @�/�,�� \���(5�� )
�C(�� �*c �QoK �0 �$��� \�&�;(�� �A� � �'(��� �A� \����(��.  

3� *	����)��� ��,�� _��28�� � `+,��� ��2�� ��A;&"� _7)�& �� : 

 DKP3(�� �/ )l�� @�K'S @>���� N�� D0 ¾�8�� )0�7(�� ���i� K�,- ��� )�8-�Xt  �Yt 
 �3��� \��/�� @,KS ���Ä(��/)OLS:( 

 @������ \�P3(� :&�K�� )78�� �K�? ��/t
t

t depaagdp ε++=
10 

 

. �   �;��� \��/�� @,KS ���Ä(��/ |
���� :qW� ��*i�� }b'~ K�,(/ �',	OLS � �6 N��B
K�,(�� �a�(	 ��K U�(��: 

 

 

 

 

 

 

  

jtΦ̂

jtΦ̂
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 J�	���)2�2 : ( ��	�* ��	;&"� _�)�& ��2��`+,���  

 

 

 

 

  

  

  

  

 

 �	%���:q�� V���m D0@��  �0�	/ ��� V��(���/Eviews 12 .  

�� }b'�A�� \����0 E. g��. N��B� X K�,(�� �a�(	 N�� D0 ô5�	6 @
a��5� @��V �=K @
a��5� E�t 
 @
���B� D0 HQ. @/'�¡� 2	'K��) 'c �¹ )/�,�� N��(5��0.000  D0 3�. 'c0.05 ( )�,	 U�(��/ �

;��� ��� �K'A�0 ´�(Ö }b'�A�� @���0 E. ��� jA- <�� @�K���� @
&;��  ��;	�� P3- E. N',�� D7»��Q6
�A�� P3- $m MVoK ²'� ��5�� @l��/ "
��(�� ��� � MV��(>�� '1.016 @l�V.  

 @
a��5� )/�,�� N��(5�� E. ô5�	 ��QF  :c 8
G0.00  D0 3�.0.05 �b )7Q }b'�A��G U�(��/ �
 E. ô5�	 ��Q6 ��,�� b�Ö� �
a��5� ï�� M. @
��� �V'l98%  MV��(>�� '�A�� X @���!� \�P3(�� D0

"
��(�� ��� ��;	�� �=���.  

  

 

Dependent Variable: GDP 

Method: Least Squares 

Date: 05/24/23   Time: 15:37 

Sample: 1990 2020 

 Included observations: 31 

 

Variable Coefficient Std. Error t�Statistic Prob.   

C 2.738825 0.422219 6.486746 0.0000 

DEP 1.016905 0.019053 53.37241 0.0000 

 

R�squared 0.989922     Mean dependent var 25.26586 

Adjusted R�squared 0.989575     S.D. dependent var 0.605442 

S.E. of regression 0.061818     Akaike info criterion �2.666895 

Sum squared resid 0.110823     Schwarz criterion �2.574379 

Log likelihood 43.33687     Hannan�Quinn criter. �2.636737 

F�statistic 2848.614     Durbin�Watson stat 0.709528 

Prob(F�statistic) 0.000000  
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� �   ��8�� ����� ���)��� ��,�� ����: 

 

 J�	���)2�3: (���)��� ��,�� ������8�� ����� 

 
 

Null Hypothesis: UT has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic � based on SIC, maxlag=7) 

     
        t�Statistic   Prob.* 

     
     Augmented Dickey�Fuller test statistic �2.658189  0.0097 

Test critical values: 1% level  �2.644302  

 5% level  �1.952473  

 10% level  �1.610211  
     

  

 �	%���:q�� V���m D0@��  �0�	/ ��� V��(���/Eviews 12 . 

 )t. @
s=A0 X @�=�� \�'qW� D0– ��*i�� }b'~ D0 :>�'��� @���� }�Ä(�� :c D0�Z(�� )0�7(�� t�u
 �'(��� �A� �Á��,(�� @���V � |
���� :qW�level   

 ���(�� N���(��/ :>�'��� @���� @K��,(�� ���(�� ³&'- g��. N��B� �a�(	ADF  �'(��� �A�Level  %0
 %S�,��� ����� g���� V'l� ��� @	��,ê �',	6t student  @/'�¡� N��l X �V'l'�� @
a��5�� %0 t.

 �V���� \l ��Q ��'G :7KV N��l �
� � t�u�)R5��� X V'l'0 N��B� ( E. ³F-�G6t student 
(�2.65)  t�u� )t. @
a��5� D0 HQ.) �2.76(   ��l E. N',- <�� @
0���� @
&;�� )�,	 U�(��/ �

5'�� MP3(0 �/ D0�Z(0 )0�7- �l'K � #A0� �,(�0 Pu :>�'��� @���� M. @
A0Z�� @������ X V'l'0 ��
@������.  

4� �?�&N ���8S� E��b���X8��� ?�H8�� ��&��\: 

 �/ ¾�80 )0�7- �l'K � #	. @s
(	 $m �A-V�> <�� @,/���� �'qW� @C� D0 �Qn(� ���(��� �*c ��lr/ �A�>
 DKP3(��@s
(A�� g*c �A� �QoK U�'�� N��B� �6  
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 J�	���)2�4( :  ���8S�Angel & granger  

  

  

  

  

  

  

�	%��� : �0�	/ \�læ ��� V��(��/ @��q�� V���m D0eviews 12 

�a�(	  ��� ��;	�� �/ D0�Z(0 )0�7- @>�� �l'K � U�(��/ � R/���� N��B� �a�(	 %0 @,/�q(0 \��l N��B�
 D0 HQ. DKP3(��/ @��W� \���(5�� %
9 E� Â�b � )K'q�� ���� X a�ZB� X MV��(>�� '�A�� � "
��(��

0.05 )0�7- �l'K � M. @
0���� @
&;�� )�,	 U�(��/� m6 �'qW� R
�q- D7» � � �'qW� g*c X ´>'(	 Eb
nqW� ³
C�- }b'~ }�Ä(�� � �P���.  

 ]�*�� ���i�� }b�~ N�� D0 @
7
0�AKV @���V $� ),(A	 ²'� \�P3(�� �/ D0�Z(0 )0�7- V'l� ���� �ª	
VAR  

  

  

  

  

 

Date: 05/25/23   Time: 15:18 

Series: DEP GDP  

Sample: 1990 2020 

Included observations: 31 

Null hypothesis: Series are not cointegrated 

Cointegrating equation deterministics: C  

Automatic lags specification based on Schwarz criterion (maxlag=6) 

Dependent tau�statistic Prob.* z�statistic Prob.* 

DEP �2.678405  0.2346 �11.39622  0.2189 

GDP �2.658189  0.2417 �11.18927  0.2295 
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 L��Q�� L;���� : �TN B�	28��� B�2�� ��[)�� Z*���� U�
 !+�#8�� U�
 Y�$&M� _7��&

 �*�A�� ��A;&"� I�>�8VAR :  

 ̈(0 }b�~ H(�- ]�*�� ���i�� \�=s(Vector Auto regression Models)   Z0�� X ��(Ä��VAR  
)�> D0 }b��A�� g*c K'q- � �>�6 \�P3(�� V��- %0 ]�*�� ���i�� ���P�� @0�� @��CQ» « Sims )1980 (

 D0 ��'	 _��- 2	�Q <�� MZA
7�� 7;�� D0 ��5'(��� @
�
�s(�� @
��
,�� }b��A�� @�K�/ }b��AQ �c�Km �5�,0
� ��� :�7�� V��(>�� P� @�
�S "=G )l. D0�6 �'�,�� }b'~ #	. ��� P��� �*c $m ªAK E. MV��(>�

 �0 �*c�6 @
&��� � @
��!� @
a�'8��� \�0���� \����(��� ��/ *�nK \�P3(�� D0 @�'�¿ U��(5� :7
0�AKV
 }b�~ @,
,5 #9�-VAR \�0���� g*c P�n- @�
�S "=;� ��l @���A0 @
�K� ��VnQ H(�- <��.  


s=A�� g*c ��(�- \�'qW� D0 @�'�Ã ��� Â�*Q @
��
,�� @:  

 � ÷@
A0Z�� )����� @K��,(�� @���V 
 � ÷ �n(�� �. ��q/�� ��G �K�? 
 �  ]�*�� ��*i�� }b'~ K�,-VAR÷ 
 �  }b'~ �V'l ���(��VAR÷ 
 � ÷@
�G��� @/�s(��� N��V )
�? 
 � ÷DK��(�� @aZ� 
 � ÷@
����� ���(��  

1( �+�X�� ?�R,�� ������8�� �����  : �'qW� g*c)0�7(�� t�u � )t. @
s=A0 X �=a�lr/ �A�> 

 ��;�� X �-,(�0 MV��(>�� '�A��� "
��(�� ��� ��;	�� MP3(� �(
A0Z�� �(������ E. �As(A(�m � D0�Z(��
$���.  
2( �Sg8�� �b�� 	�	;* E���M� �N: 

 ̈�? ����� P�n- @l�V VP  }b'�A��VAR �¯ DK��
�ê  : Akaike � Schwarz:  
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 ̈Em  }b�~ )Q K�,- ��� ��(�- P�n(�� @l�V ��
(�� @,KSVARP3(- @l�V )l. D0  D0"0 " $m"h" 6
 Ì
Ý)h :HQ. 'c @KV��(>�� @KªA�� ²S D0 N'�,0 �n- �.6 ²S D0  \�
q����V'l'��(N��V6    

AIC(P)    �SC(P) E���® @
��(�� @,Kq��/: 

 

 

AIC :  ��
�0 'cAkaike              �P :}b'�A�� �n- @l�V.  

  SC : ��
�0Schwarz                  �N :\��c�8�� V��.  

K :}b'�A�� \�P3(0 V��.  

Σe : �n(�� ��(õ� :>�'��� @Q�8�� \�AK��(��� \�AK��(�� @G';�0p  DK��
���� :q�- @�
> 3�. ���. ���
AIC  �SC 

 PK���� D0 �K���� °�5 �n(�� @l�V �K�C(/ k�� U�(�� N��B�:  

  

  

  

  

  

  

  

  

  

  

  

( ) [ ]

[ ] ( )

n

nlmK
lmPSC

n

K
lmPAIC

p

e

p

e

2

2

det)(

2
det

+=

+=

∑

∑
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� J�	��)3�1 (: _7)���� �/ I��Sg8�� �	
 	�	;*VAR  

 

Endogenous variables: GDP DEP  

Exogenous variables: C     

Date: 05/24/23   Time: 16:14 

Sample: 1990 2020 

Included observations: 26  

 Lag LogL LR FPE AIC SC HQ 

0  39.47789 NA   0.000192 �2.882915 �2.786138 �2.855047 

1  88.09786  86.01994   6.21e�06*  �6.315220*  �6.024890*  �6.231616* 

2  89.29411  1.932409  7.77e�06 �6.099547 �5.615664 �5.960206 

3  95.95848   9.740229*  6.44e�06 �6.304499 �5.627062 �6.109421 

4  98.29005  3.048975  7.56e�06 �6.176158 �5.305168 �5.925344 

5  100.1631  2.161220  9.40e�06 �6.012547 �4.948004 �5.705997 

 * indicates lag order selected by the criterion 

 LR: sequential modified LR test statistic (each test at 5% level) 

 FPE: Final prediction error 

 AIC: Akaike information criterion 

 SC: Schwarz information criterion 

HQ: Hannan�Quinn information criterion 

 

 �	%���:q�� V���m D0@��  �0�	/ \�læ ��� V��(���/Eviews 12 .  

- N��B� �a�(	 ��(�	 #A0� @0�Ä(��� PK���� °�u. N�� D0 ��5�� @
A0� �'sG ��. ���& $m P8
@0V�,�� @�5�� X ��5�� ��q/m ��G ���.  

3(  �*�A�� ��A;&"� _7)�& ��	�*VAR: 

 }b'~ K�,- �a�(	VAR(1)  :�K ��Q :c:  
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J�	��� )3�2 (: _7)�& ��	�* Z-�8&VAR(1)  

 

Vector Autoregression Estimates  

Date: 05/25/23   Time: 15:29  

Sample (adjusted): 1991 2020  

Included observations: 30 after adjustments 

Standard errors in ( ) & t�statistics in [ ] 

    
       GDP DEP  

     
     GDP(�1)   1.815165  1.168258  

   (0.39991)  (0.43690)  

  [ 4.53888] [ 2.67397]  

     

DEP(�1)  �0.863227 �0.220203  

   (0.40862)  (0.44642)  

  [�2.11252] [�0.49327]  

     

C  �1.445099 �2.461080  

   (1.43048)  (1.56278)  

  [�1.01022] [�1.57481]  

     
     R�squared   0.955802  0.945144  

Adj. R�squared   0.952528  0.941080  

Sum sq. resids   0.478185  0.570724  

S.E. equation   0.133081  0.145389  

F�statistic   291.9426  232.5969  

Log likelihood   19.51618  16.86254  

Akaike AIC  �1.101079 �0.924169  

Schwarz SC  �0.960959 �0.784050  

Mean dependent   25.27968  22.16406  

S.D. dependent   0.610797  0.598963  

     
        

 

 �	%���:q�� V���m D0@��  �0�	/ \�læ ��� V��(���/Eviews 12 

�  }b'�A� :a��5�� P�;(��VAR(1) : 
 U�(�� 'CA�� ��� �0'�� gP�;- � #-��,/ �',	 N��B�:  

�  ��,����� ����#���;��� Z*���� ����b� (GDP) :  GDP = 1.81516474515*GDP(�1) � 0.863226675832*DEP(�1) � 1.44509885008 
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      @�
> @	��,ê �',	 �
a��5m g��. @�V���� P�;(� »  t  @
���B� 2	V'(�«  M���- <���2.0451  �A�
 @K'A�0 �'(�05%  "
> %0t  ̈E. ô5�AG6 @/'�¡�  X "c��- ��5�� ��q/m ��;/ @,/���� TS'�� �-�A�� @�
>
 P3(�� P�;-GDP  @�
> E�t  @�
> D0 3�. @
���B�t ¡� M���- <��� @/'�4.53  P�;(�� �;	 �6

 @��A��/ �"
��(�� ��� ��;	½  ^q���DEP(�1) ô5�	 Ì
56 �=(¯��0  P�;- XGDP  @�
> 23�/ �,G6
t  @/'�¡��2.11 HQ. :c @,�q�� @�
,��/  @
���B� D0 6 �/ @
S��-��� @>���� �'> $m �a�(A�� P8- ��Q

U�9m TS'�� �-�A�� (GDP)   D0 )Q� %/�- P3(�Q�-�A�� U�9m  ��5�� ��;/ nq���GDP(�1)  ��;	���
R/���� "
��(�� ��� DEP(�1)  \�P3(�Q  E. ô5�	 K�,(�� �a�(	 N�� D0�6 @�,(�095.58%  D0

Q*�� @,/���� @�,(��� \�P3(�� X \�P3(�� $m @�l�� �-�A�� X \�P3(��.    

�  ��,������ ����#�!+�#8�� U�
 Y�$&M )DEP( : 

  

      P3(�� P�;- X "c��K ��5�� ��q/m ��;/ R/���� TS'�� �-�A�� @�
> E. ô5�	DEP  ̈E�  @�
>t 
 @�
> D0 3�. @
���B�t  M���- <��� @/'�¡�2,67 ô5�	 ��Q6 ����0"
��(�� ��� ��;	�� @¯�  R/����

DEP(�1)   P3(�� P�;- XDEP  @�
> 2	�Q Ì
5t ±±±±±� @K���0 #� @/'�¡� �0.49  D0 3�. :c �t 
 @
���B����� �'> $m Â�*Q �a�(A�� P8-�6"
��(�� ��� ��;	�� �/ @
S��-��� @> (DEP)   D0 )Q� %/�- P3(�Q

TS'�� �-�A�� U�9m  ��5�� ��;/ nq���GDP(�1) "
��(�� ��� ��;	���  R/����DEP(�1)    \�P3(�Q
 E. ��� N�- K�,(�� �a�(AG6 @�,(�094.51% "
��(�� ��� ��;	�� X \�P3(�� D0  X \�P3(�� $m @�l��

@,/���� @�,(��� \�P3(�� 

 }b'~ K�,- D7» ��QVAR  K�,- �a�(	 D0 ô5�	 Ì
56 �3��� \��/�� @,KS ���Ä(��/VAR(1) 
 U�(��/ �6 }b'�A�� \�0��0 D0 )0��0 )7� @,G��� N��(5�� @�
> ��� M'(® � #	. Q*�� R/�� )K'? D7»

 U�(�� )78�� X ³&'0 'c ��Q \���(5�/ @�/�,0 \�0��0 )7p $m R/���� )78�� D0 }b'�A�� �*c:  

 

                                                             
1 : t  �/ %S�,(/ 2	V'(� N��l D0 �c�AlÄ(�� @
���B� 2	V'(�α/2=0.05/2=0.025  @K!� @l�V %030�1=29  M���- <�� �

2.045  
  

DEP = 1.1682578559*GDP(�1) � 0.220203019457*DEP(�1) � 2.46108027595 
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�J�	�� )3�3 (: ��	�*  �*�A�� ��	;&"� _7)�&£�^%�� I�#����� ������  
 

System: UNTITLED   

Estimation Method: Least Squares  

Date: 05/25/23   Time: 15:37   

Sample: 1991 2020   

Included observations: 30   

Total system (balanced) observations 60  

     
           Coefficient  Std. Error  t�Statistic  Prob.   

         
         C(1)  1.815165  0.399915  4.538881  0.0000 

C(2)  �0.863227  0.408625  �2.112518  0.0393 

C(3)  �1.445099  1.430479  �1.010220  0.3169 

C(4)  1.168258  0.436901  2.673968  0.0099 

C(5)  �0.220203  0.446416  �0.493269  0.6238 

C(6)  �2.461080  1.562776  �1.574813  0.1211 

         
     Determinant residual covariance 3.17E�05   

     
     Equation: GDP = C(1)*GDP(�1) + C(2)*DEP(�1) + C(3) 

Observations: 30   

R�squared 0.955802     Mean dependent var 25.27968 

Adjusted R�squared 0.952528     S.D. dependent var 0.610797 

S.E. of regression 0.133081     Sum squared resid 0.478185 

Durbin�Watson stat 1.511427    

Equation: DEP = C(4)*GDP(�1) + C(5)*DEP(�1) + C(6) 

Observations: 30   

R�squared 0.945144     Mean dependent var 22.16406 

Adjusted R�squared 0.941080     S.D. dependent var 0.598963 

S.E. of regression 0.145389     Sum squared resid 0.570724 

Durbin�Watson stat 1.577190    
     
     

 

 �	%���:q�� V���m D0@��  �0�	/ \�læ ��� V��(���/Eviews 12  

E. ô5�	 g��. N��B� D0  }b'�A� K�,(�� �a�(	var(1)  \���(5�� ��� �=a�'(5� �ª	 �P�;- � @>V OQ.
 ),- N��(5� )Q E. ��� jA- <�� @
a��5�� ����,�� E. "��	 Di �6 }b'�A�� \�0��0 D0 @�
> )7� @,G���

 @K'A��� �'(�0 ��� #(�
>)0.05 ( �*¹ RG��� )0���� E. ��� N�- <�� @�K���� @
&;�� N'�> $m �A/ MboK �*c
 �0 �*c �6 %/�(�� P3(�� P�;- X "c��K )0���� �*+ E�,�� ),(��� P3(�� U�(��/� @
a��5� @K'A�0 #� N��(5��

 }b'�A�� �	P�;- �Z�KVAR(1)  @�
,� �A(	��,0 ��A�. R/���� #�7p Xt @/'�¡�� @
���B� 2	V'(�.  
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 N��� )0���� �O0 �	��. '�GC(1) 5� @�
> E. ô5�	 :c #���(0.00 D0 3�. :c �0.05  N�K �0 �*c �
� P3(�� E. ��� #/ E�,�� ),(��) TS'�� �-�A�� U�9m @�
>��5�� ��;/ �nq��� ( "c��- %/�(�� P3(�� P�;- X

)TS'�� �-�A�� U�9m(  

 :�K ��
G �=�
Ä�- D7» �6 }b'�A�� \�0��0 :>�/ ��� R�qAK P�;(�� �;	 �:  

�  \�0����C(1)  �C(2)  �C(4)  �+ @	�,�� @�,(��� \�P3(�� M. ;��� ��� �K'A�0 ´�(Ö
 %/�(�� P3(�� P�;- X "c��-. 

� ,/ �0.
� �+ @	�,�� @�,(��� \�P3(��G U�(��/� ;��� �K'A�0 M���(G ���� \�0���� @ X "c��- 
%/�(�� P3(�� P�;-.  

4(  ��)b ���8S� _7)����: 

 @G�� }b'~ �V'l ��0VAR(1) \��
Ä8(�� D0 ��'	 #
�� MsA� : j
Ä8- � \������� j
Ä8-
:>�'��� �ð:  

�  \������ j
Ä8-: ���K ���(�� ��lm N�� D0 \������ @K'A�0 ´8Q j
Ä8(�� �*c @�=0 

 ���(��wald  X ��;�� \�P3(�� @
¯. @G�� @�=0 @�
�� ��K M*�� � g*c ²*5 D7» Ì
Ý6 }b'�A��
}b'�A�� �V'l ��� P�n(�� E�V \�P3(��. 

  �brG @K'A�0 \�P3(�� 2	�Q(p_value<0.05)  ���(�� Xwald  D7» �� }b'�A�� $m �¦
p ´
F- �ÕrG
}b'�A�� ��� �o- E. E�V �=G*5 D7» #	rG @K'A�0 Pu 2	�Q �bm �0.6 �=G*5.  

0 �=
�� )�C(�� �a�(A�� ���(�� R
�q- Dwald  �0�	/ Xeviews12  U�(�� N��B� X =ª-:  
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J�	��� )3�4( : ���8S� Z-�8&wald  

 

Wald Test:   

System: %system  

    
       Test Statistic  Value  df  Probability 

       
       Chi�square   4.223162   3   0.2384 

       
    Null Hypothesis: C(3)=C(5)=C(6)=0 

Null Hypothesis Summary:  

    
    Normalized Restriction (= 0) Value Std. Err. 

    
    C(3) �1.445099  1.430479 

C(5) �0.220203  0.446416 

C(6) �2.461080  1.562776 

    
    Restrictions are linear in coefficients. 

 

 �����:æ ��� V��(��/ ����q�� V���m D0  �0�	/ \�leviews 12 

 ���(�� X @
0���� @
&;�� eS N��wald  D0 )>. �Á���(5� 2	�Q <�� \�0���� )Q E. �=
G �A&G <�� �
0.05  ;��� �K'A�0 M���-)(H0 :C(3)=C(5)=C(6)=0)   

 'c N��(5�� E. ���(��� �a�(	 2-.0.2384  'c �HQ.  D00.05 @
0���� @
&;�� )�,	 U�(��/� H 0  
);��� \�0���� %
9M���- Q*�� @  ;��� �K'A�0(5 D7» U�(��/�* �Õ� �=G� }b'�A�� �V'l X �o-.  

�  :>�'��� j
Ä8-: }b'~ �V'l ���- <�� \����(��� D0 �K���� ¾�AcVAR(1)  @
&G @
5�	 D0
 N��A(	 ²'� �6 :>�'��� @���� ��,(��:  

 ..    ��q��� ]�*�� ���-��� ���(��(Serial Correlation LM Test): 
 �(
&G ��� �',K ���(��� �*c:  

�  @
0���� @
&;��H0 : ���-�� V'l� ���b��q��� ]�  
�  @�K���� @
&;��H1 :��q��� ]�b ���-�� V'l� 

���(��� �a�(	 U�(�� 'CA�� ��� \��l:  
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 J�	���)3�5 (:E��SR� �*�A�� ³��*�"� ���8S� 

VAR Residual Serial Correlation LM Tests   

Date: 06/01/23   Time: 15:37    

Sample: 1990 2020     

Included observations: 30    

Null hypothesis : No serial correlationat lag h    

       
         Lag LRE* stat df  Prob. Rao F�stat  Df Prob. 

         
         1  6.610366  4   0.1580  1.733143  (4, 48.0)  0.1581 
         
       

 

 �����: �0�	/ \�læ ��� V��(��/ ����q�� V���m D0eviews 12 

6 ��5�� ��q/m ��G ��� �Alb'~ X �	��(�� �A	. ô5�	 g��. �c�ª�� �a�(A�� N�� D0 g*¹ RG��� N��(5�� �
 'c ��;��0.15  D0 HQ. 'c �0.05  ]�b ���-�� V'l� ��� ��� jA- <�� @
0���� @
&;�� )�,	 U�(��/ �

 }b'~ X ��q���VAR(1) .  

 �.   :�
�q�� %K�'(�� ���(��:(Normality Test)  
�(�=0 �(
&G ��� ���(��� �*c jAK:  

�  @
0���� @
&;��H0 : )���:�
�q�� %K�'(�� %FÖ :>�'���.  
�  @�K���� @
&;��H1 ::�
�q�� %K�'(�� %FÖ � :>�'��� )���. 

U�(�� 'CA�� ��� \��l ���(��� �a�(	:  
J�	��� )3�6( :�#+���� k��)8�� ���8S� 

Component  Jarque�Bera  df  Prob. 

       
       1   1.187617  2   0.5522 

2   52.24175  2   0.0000 

       
       Joint   53.42937  4   0.0000 
       
    

 

 �����: �0�	/ \�læ ��� V��(��/ ����q�� V���m D0eviews 12 

 N��B�g��.  N�� D0 �-�'Q*�� �(
&;�� @C� H(ù M*�� 'c@
a��5m Jarque�Bera 
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 @
a��5m )7� )/�,�� N��(5�� � : �	*�. '�G �¹��(5� �	�l'� $��� :>�'��� @����0.5522  D0 HQ. 'c �
0.05  @
	�O�� :>�'��� @���� �0.6 :�
�q�� %K�'(�� %FÖ @������ g*c E. $m P8- <�� @
0���� @
&;�� )�,AG

 'c �¹��(5�G0.00  D0 3�.0.05 �q�� %K�'(�� %FÖ � @
	�O�� :>�'��� @����G @�K���� @
&;�� )�,	 �0.6 :�

:�
�q�� %K�'(�� '̧�¿�G �(������ �0V �A�.  

 }.   �*l ���(����5'��: :>�'��� )��� @K��,(�� ��0 @G�0 ��� _�
��� )
O�(�� �*c jAK. 
   

J�	��� )3�7( :�	.)�� �Ab ���8S�  

  

  

  

  

  

 

  

  

  

  

  

  

 �����: �0�	/ \�læ ��� V��(��/ ����q�� V���m D0eviews 12 

 Z
5 )��V }��A- :>�'��� <����/ �(��W� �(q,A�� E. ô5�	 g��. ³&'�� )78�� N�� D0
 @K��,(�� ��� )
�V �*c � �a����)7Q }b'�A�� ��,(�� � :>�'���.  

 V.  ��q��� DK��- �	�� ���(��: 

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1 0 1

Inverse Roots of AR Characteristic Polynomial
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�(�=0 �(
&G ��� ���(��� �*c jAK:  
�  @
0���� @
&;��H0 : DK��(�� �	��(Homosekedastic).  
�  @�K���� @
&;��H1 :DK��(�� �	�� ��� (Hetrosekedasticity) . 

U�(�� 'CA�� ��� \��l ���(��� �a�(	: 

J�	��� )3�8( :E��S9� ����* µ&��* I��T ���8S�  
VAR Residual Heteroskedasticity Tests (Levels and Squares) 

Date: 06/01/23   Time: 15:40    

Sample: 1990 2020    

Included observations: 30    

      
         Joint test:     

      
       Chi�sq df  Prob.    

       
        17.25562 12   0.1402    
       
      

 �����: �0�	/ \�læ ��� V��(��/ ����q�� V���m D0eviews 12 

 'c� N��(5�� N�� D00.1402  D0 HQ. 'c �0.05  X \��� �l'K M. @
0���� @
&;�� )�,	 U�(��/ �
nqW� V��5 DK��-.  
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5( �8�"��+#/	�� I��� 0��%8�"� )���� I�	%�� �+^8��� �+�H+>�� !+�#8�� U�
 Y�$&M�:  

 

  

  

  

  

  

  

  

  

  

  

  

   �����: �0�	/ \�læ ��� V��(��/ ����q�� V���m D0eviews 12   

  )��- @
�G��� @/�s(��� N��V ��� %�(- ����� T0Z�� ´�(Ä� \�0����(Shocks) <�� I�(- �¹ ´�(æ 
\�P3(�� @A�F(�� X  }b'~VAR %0 D0Z�� �7�-�6 @
;
Q @/�s(�� g*c \�P3(�� Â�(� \�0���� =ªK�6 
'̧�Ã N��V \�/�s(��� �V� )�;�� D0 N�� V�� \�0 \�0���� V��� \�P3(��.  

 �  �/ �	n ��T� ��[)�� Z*���� ����b�GDP:  
    ��� ��(��� @
�G��� @/�s(��� N��V \�K�,- °�510  @
�7
c @0�� ���5 ErG6 \�'A� @
/�ºm

X ��5�� GDP  ±/ ���,01 % ) Zl ��AK�/ �.Ma� ( M'A�0 �. �¹ E'7
���� ���� �"
��(�� ��� ��;	  X
,�� ����P3� ´��F�� �*c E. Pu 6P� U�'Ý ��,K � :6.47%  �O�� @A��� X@O� @0���� :�- <�� . X �0.

 ��'(
�G )K'q�� � |�'(�� ����Â�*Q ��� ´
�& �. ��,K Ì
5 �VnQ  :�- <�� �p���� @A��� X �5
±±±/ @0����8.52  % 

-.1

.0

.1

1 2 3 4 5 6 7 8 9 10

Response of GDP to GDP

-.1

.0

.1

1 2 3 4 5 6 7 8 9 10

Response of GDP to DEP

-.1

.0

.1

1 2 3 4 5 6 7 8 9 10

Response of DEP to GDP

-.1

.0

.1

1 2 3 4 5 6 7 8 9 10

Response of DEP to DEP

Response to Cholesky One S.D. (d.f. adjusted) Innovations ± 2 S.E.
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 �  �/ �	n ��T�!+�#8�� U�
 Y�$&M�:  

  ��� ��(��� @
�G��� @/�s(��� N��V \�K�,- °�510 \�'A�  ���5 ErG6ºm @
�7
c @0�� ��5�� @
/�
 X"
��(�� ��� ��;	��  ±/ ���,01 % )Ma�Zl ��AK�/ �. ( 'A�0 �. �¹ E'7
� ��� [�ºm M �-�A�� U�9m

TS'�� @/�s(��� ��G N'S ���  ��� Þ�/ Ì
5 $��� ��;�� D0 ����(/�13.75%  Ì
5 j>�A(�� X \.�/ �6
 �p���� ��;�� V��5 X 2���8.23%  �¹ �5 �VnQ.  

����8�� �-X�*:  Z� @
��� 2A
/ :7��'8- @,KS °�5 \�K�,(�� DK��- Â
7;-� @a(Cholesky 
method)  U�(�� N��B� X @A
��� �a�(A��:  

J�	��� )3�9 ( :����8�� �-X�*  
 

 Variance Decomposition of GDP: 

 Period S.E. GDP DEP 

    
     1  0.133081  100.0000  0.000000 

 2  0.185586  95.21211  4.787888 

 3  0.227665  88.72474  11.27526 

 4  0.264133  82.77181  17.22819 

 5  0.296247  77.89526  22.10474 

 6  0.324626  74.04413  25.95587 

 7  0.349750  71.02600  28.97400 

 8  0.372042  68.65026  31.34974 

 9  0.391876  66.76237  33.23763 

 10  0.409579  65.24491  34.75509 

Variance Decomposition of DEP: 

   
 Period S.E. GDP DEP 

    
     1  0.145389  89.53055  10.46945 

 2  0.192134  93.71443  6.285566 

 3  0.228889  91.67822  8.321782 

 4  0.261760  87.33291  12.66709 

 5  0.291647  82.76506  17.23494 

 6  0.318678  78.72683  21.27317 

 7  0.342981  75.37148  24.62852 

 8  0.364759  72.64314  27.35686 

 9  0.384258  70.43400  29.56600 

 10  0.401732  68.63856  31.36144 

    
    Cholesky Ordering:  GDP DEP  
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 �  P3(ê k�W� DK��(�� @aZ� ��K N��� N��B�GDP  $��� ��;��6(period1) 

 P3(0 E. N',�� D7» $��� @A��� �a�(	 �	�G '�G6\�o�A- )O�(G \��;�� @
,/ �0. $��� @A��� )OhGDP  �G
 ���,ê #�;	 DK��-100 % "
��(�� ��� ��;	�� �7�DEP  DK��- �-�(/ �;K "�GGDP  \��;�� X �0.6
 P�n- .�/ @
��'��DEP  P3(0 @�/��� ��;�� X �O�G �
�l =ªKDEP  DK��- �GGDP  @��A/17.22 % 

  @��	 $m �p���� ��;�� X )�� E. $m P�;(�� @��	 Ì
5 D0 �V�KZ�� P��� �*c )����34.75% .  
 � aZ� D� H�K _�O�� N��B� "
��(�� ��� ��;	��/ k�W� DK��(�� @DEP )Q X #	. ô5�	 Ì
5 
\��;�� �;- E�Q�q�'(0 #�;	 ��� P3(�� �*c P  @��	 Þ�/ Ì
531.36% �p���� ��;�� X  �0.6 U�9m

 TS'�� �-�A��GDP   DK��- P�;- X "c�� �,GDEP  $��� ��;�� D0 ���/ �
��� °�A/(89.53%)  $m
 �P���� �p���� ��;��(68.63%).  

6(  �+��,�� ���8S�: 

 ��=©m �Kª	 ��'�/ @KV��(>�� c�'ª�� P�;- � ep ��� ����K @KV��(>�� \�P3(�� �/ �0 @
����� \�>����
 ̈�G� @A�5 ���(�� ��Ä(�K�6 @KV��(>�� \���
��� )
�;- ��� ����K �0 �*c�6 @��Granger  X @
�����

 ��-0 @K*3- @>�� V'l� ��0 D0 �Qn(��Feedback  P3(0 �/ @
�V��- @>�� �.DK.  

 - )l. D0 @������ \�P3(0 �/ �0 @
����� \�>���� =ª	 E. N��CA� #
��� ��� "
��(�� ��� ��;	�� �. P�;
TS'�� �-�A�� U�9m OQ. )
�C(�� "
��- )l. D0 Â�b�6. 

  @
��� ��� ��(�	 ²'�G �;��� �AK.� ��QGranger  @
��(�� �a�(A�� RG�:  

� J�	��)3�10 (: ���8S��+��,��  

 

Pairwise Granger Causality Tests 

Date: 06/01/23   Time: 01:38 

Sample: 1990 2020  

Lags: 1   

    
       Null Hypothesis:  Obs F�Statistic  Prob.  

      
      



 �&�Q�� ?%$�� : 0��%8�"� )���� U�
 0����� J���� KN� �T9 �+��+�� �+�+�;* �����1990�2020 

58 

 

 DEP does not Granger Cause GDP   30  4.46273  0.0440 

 GDP does not Granger Cause DEP   7.15010  0.0126 
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 ��Q �6 ��0 N��(5� �=�/�,K @
&G )Q � �(
0�� �(
&G V'l� ô5�	 g��. N��B� �a�(	 N�� D0
 @K'A��� �'(�0 %0 N��(5�� �*c @	��,ê �',	 �V���� \l0.05  D0 3�. @
&G M. N��(5� E�Q �brG6

0.05  ³
C� �7��� �6 @�K���� @
&;�� )�,	.  
 D0 3�. ��0 ����(5�� E. ´8(7	 ��
l �Aª5� '�G0.05  �/ @
�V��- @>�� ¾�Ac ErG U�(��/�6

 E. M. @������ MP3(0GDP  ��� �oKDEP  ��� �oK Â�*Q P��� ��c �GDP c ��*  �Z�K �0
 ]�*�� ��*i�� }b'~ ���(�� ��l� �A� R/���� �A�
�?VAR  \�P3(�� �/ @
�V��- @>�� V'l'/ ,K M*��
��/�- �P3(0 ³��K ��. �0 � %/�- P3(0 E'7K ��G.  
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 6 ��'Q*�� \�P3(�� �;A� @
��
,�� @������  

 #C&'- �0 �*c � MV��(>�� '�A�� �FK. � 6 @������ ��;�� N�� ��'q- ²� "
��(�� ��� ��;	�� E. Ì
5
 6 �=�
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���G \�b �
:�
a�� ²�¹� R
,C(� @
���� � @K8��� )a��� @¦��- ��� �Á��> D0 "u��/ E�0Z�� � E�7�� Ì
5 D0 �V��� 6  

 @������ @��A��/ �0. D0 ��;�� N�� @������ \�P3(0 �/ @>���� D� ÌC��� �¹�� D0 � �,G @
��
,��
1990�2020 ]�*�� ���i�� }b�~ �*Q� D0�Z(�� )0�7(�� }b�~ R
�q(/ �=c��� �K�? �VAR�>� 6  �A��'-
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��(�� �a�(A��:  

 �¯ DK���(�� ��� �	��(��G @
A0Z�� )����� @K��,(�� ���(�� $m @��A��/ADF  �PP  ��� �,;-� �¯�� �
 @������ \�P3(0 )��� E.)DEP  � GDP (@l���� �A� DK,(�0 $���.  

Q �A�>�*Â 7- �l'K� U�(��/ � �'(��� �A� �,(�0 D7- L @������ � 6 :>�'��� @K��,(�� @����/ )0�
@������ \�P3(0 �/ D0�Z(0.  

 D0�Z(0 )0�7- �l'K � #	� �A� �Q. � 6 tu � )t� ���(�� ��lr/ �A�> @,/���� @������ �a�(	 D0 �Qn(��
 @������ \�P3(0 �/.  

 }b'~ ��q/m �. �n- @l�V �	V�5VAR  ��5�� @
A0� �'sG ��. ���& �	�> �.  

  }b'~ K�,(/ �A�>VAR V��0 }�Ä(�� N�� D0�(�� �¯�	�G � \�P3(�)Q � ��5 ��� ��5�� .  
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�7
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/�ºm
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���� ���� �"
��(�� ��� ��;	 ,�� ���� X 6P� � |�'(�� ���� X �0.
 ��'(
�G )K'q�� �0. 6 ��� ´
�& �.ºm @
�7
c @0�� ���5 X ��5�� @
/�"
��(�� ��� ��;	��  �¹ E'7
�

 'A�0 �. ��� [�ºm MTS'�� �-�A�� U�9m @/�s(��� ��G N'S ��� .  

 E. �Aª5� � DK��(�� @aZ�DEP �;K  DK��-GDP   °�A/ �P�Q .  
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 '̧&'0 @������ g*c 2���A-N��� �.� ��V  @G��� V��(>� )& X MV��(>�� '�A�� R
,? X M8��� X
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 ��,�� ������8�� ���8S�gdp  £)8,��� 	�
) B�
 ���*��

k[���(  
 

Null Hypothesis: GDP has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.603759  0.7675 

Test critical values: 1% level  -4.296729  

 5% level  -3.568379  

 10% level  -3.218382  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GDP)   

Method: Least Squares   

Date: 05/27/23   Time: 18:08   

Sample (adjusted): 1991 2020   

Included observations: 30 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     GDP(-1) -0.167613 0.104513 -1.603759 0.1204 

C 4.093758 2.536786 1.613758 0.1182 

@TREND("1990") 0.010774 0.007246 1.486987 0.1486 
     
     R-squared 0.087041     Mean dependent var 0.028296 

Adjusted R-squared 0.019415     S.D. dependent var 0.139475 

S.E. of regression 0.138115     Akaike info criterion -1.026825 

Sum squared resid 0.515043     Schwarz criterion -0.886705 

Log likelihood 18.40237     Hannan-Quinn criter. -0.981999 

F-statistic 1.287090     Durbin-Watson stat 1.334115 

Prob(F-statistic) 0.292475    
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Null Hypothesis: GDP has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -0.589914  0.8585 

Test critical values: 1% level  -3.670170  

 5% level  -2.963972  

 10% level  -2.621007  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GDP)   

Method: Least Squares   

Date: 05/27/23   Time: 18:09   

Sample (adjusted): 1991 2020   

Included observations: 30 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     GDP(-1) -0.025320 0.042922 -0.589914 0.5600 

C 0.667674 1.084155 0.615847 0.5430 
     
     R-squared 0.012276     Mean dependent var 0.028296 

Adjusted R-squared -0.023000     S.D. dependent var 0.139475 

S.E. of regression 0.141070     Akaike info criterion -1.014778 

Sum squared resid 0.557222     Schwarz criterion -0.921365 

Log likelihood 17.22167     Hannan-Quinn criter. -0.984895 

F-statistic 0.347999     Durbin-Watson stat 1.438188 

Prob(F-statistic) 0.559979    
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Null Hypothesis: GDP has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  1.096097  0.9251 

Test critical values: 1% level  -2.644302  

 5% level  -1.952473  

 10% level  -1.610211  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GDP)   

Method: Least Squares   

Date: 05/27/23   Time: 18:09   

Sample (adjusted): 1991 2020   

Included observations: 30 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     GDP(-1) 0.001106 0.001009 1.096097 0.2821 
     
     R-squared -0.001103     Mean dependent var 0.028296 

Adjusted R-squared -0.001103     S.D. dependent var 0.139475 

S.E. of regression 0.139552     Akaike info criterion -1.067991 

Sum squared resid 0.564770     Schwarz criterion -1.021284 

Log likelihood 17.01986     Hannan-Quinn criter. -1.053049 

Durbin-Watson stat 1.459891    
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Null Hypothesis: D(GDP) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -4.736950  0.0037 

Test critical values: 1% level  -4.309824  

 5% level  -3.574244  

 10% level  -3.221728  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GDP,2)   

Method: Least Squares   

Date: 05/27/23   Time: 18:10   

Sample (adjusted): 1992 2020   

Included observations: 29 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(GDP(-1)) -0.840977 0.177535 -4.736950 0.0001 

C 0.075393 0.051255 1.470923 0.1533 

@TREND("1990") -0.002573 0.002852 -0.902353 0.3752 
     
     R-squared 0.483656     Mean dependent var 0.004694 

Adjusted R-squared 0.443938     S.D. dependent var 0.171431 

S.E. of regression 0.127835     Akaike info criterion -1.178448 

Sum squared resid 0.424889     Schwarz criterion -1.037004 

Log likelihood 20.08750     Hannan-Quinn criter. -1.134150 

F-statistic 12.17703     Durbin-Watson stat 1.882311 

Prob(F-statistic) 0.000185    
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Null Hypothesis: DEP has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.815497  0.6719 

Test critical values: 1% level  -4.296729  

 5% level  -3.568379  

 10% level  -3.218382  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(DEP)   

Method: Least Squares   

Date: 05/27/23   Time: 18:05   

Sample (adjusted): 1991 2020   

Included observations: 30 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DEP(-1) -0.196092 0.108010 -1.815497 0.0806 

C 4.174416 2.290347 1.822613 0.0795 

@TREND("1990") 0.012401 0.007328 1.692244 0.1021 
     
     R-squared 0.109486     Mean dependent var 0.025442 

Adjusted R-squared 0.043522     S.D. dependent var 0.158971 

S.E. of regression 0.155473     Akaike info criterion -0.790047 

Sum squared resid 0.652642     Schwarz criterion -0.649927 

Log likelihood 14.85071     Hannan-Quinn criter. -0.745222 

F-statistic 1.659791     Durbin-Watson stat 1.438543 

Prob(F-statistic) 0.209001    
     
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 ��,�� ������8�� ���8S�dep  £)8,��� 	�
)k[���( 
 

Null Hypothesis: DEP has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -0.653790  0.8435 

Test critical values: 1% level  -3.670170  

 5% level  -2.963972  

 10% level  -2.621007  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(DEP)   

Method: Least Squares   

Date: 05/27/23   Time: 18:06   

Sample (adjusted): 1991 2020   

Included observations: 30 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DEP(-1) -0.032636 0.049918 -0.653790 0.5186 

C 0.747951 1.105495 0.676575 0.5042 
     
     R-squared 0.015036     Mean dependent var 0.025442 

Adjusted R-squared -0.020141     S.D. dependent var 0.158971 

S.E. of regression 0.160564     Akaike info criterion -0.755907 

Sum squared resid 0.721863     Schwarz criterion -0.662494 

Log likelihood 13.33861     Hannan-Quinn criter. -0.726024 

F-statistic 0.427442     Durbin-Watson stat 1.566021 

Prob(F-statistic) 0.518581    
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Null Hypothesis: DEP has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic  0.858324  0.8903 

Test critical values: 1% level  -2.644302  

 5% level  -1.952473  

 10% level  -1.610211  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(DEP)   

Method: Least Squares   

Date: 05/27/23   Time: 18:07   

Sample (adjusted): 1991 2020   

Included observations: 30 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     DEP(-1) 0.001125 0.001311 0.858324 0.3978 
     
     R-squared -0.001066     Mean dependent var 0.025442 

Adjusted R-squared -0.001066     S.D. dependent var 0.158971 

S.E. of regression 0.159056     Akaike info criterion -0.806358 

Sum squared resid 0.733664     Schwarz criterion -0.759651 

Log likelihood 13.09537     Hannan-Quinn criter. -0.791416 

Durbin-Watson stat 1.599716    
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Null Hypothesis: D(DEP) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=7) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -5.409673  0.0007 

Test critical values: 1% level  -4.309824  

 5% level  -3.574244  

 10% level  -3.221728  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(DEP,2)   

Method: Least Squares   

Date: 05/27/23   Time: 18:07   

Sample (adjusted): 1992 2020   

Included observations: 29 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(DEP(-1)) -0.933119 0.172491 -5.409673 0.0000 

C 0.081193 0.057256 1.418082 0.1680 

@TREND("1990") -0.002706 0.003190 -0.848311 0.4040 
     
     R-squared 0.546507     Mean dependent var 0.007932 

Adjusted R-squared 0.511623     S.D. dependent var 0.204447 

S.E. of regression 0.142876     Akaike info criterion -0.955984 

Sum squared resid 0.530751     Schwarz criterion -0.814540 

Log likelihood 16.86177     Hannan-Quinn criter. -0.911686 

F-statistic 15.66638     Durbin-Watson stat 1.657800 

Prob(F-statistic) 0.000034    
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VAR Lag Order Selection Criteria    

Endogenous variables: GDP DEP     

Exogenous variables: C      

Date: 06/02/23   Time: 02:23     

Sample: 1990 2020     

Included observations: 26     
       
        Lag LogL LR FPE AIC SC HQ 
       
       0  39.47789 NA   0.000192 -2.882915 -2.786138 -2.855047 

1  88.09786  86.01994   6.21e-06*  -6.315220*  -6.024890*  -6.231616* 

2  89.29411  1.932409  7.77e-06 -6.099547 -5.615664 -5.960206 

3  95.95848   9.740229*  6.44e-06 -6.304499 -5.627062 -6.109421 

4  98.29005  3.048975  7.56e-06 -6.176158 -5.305168 -5.925344 

5  100.1631  2.161220  9.40e-06 -6.012547 -4.948004 -5.705997 
       
              

 * indicates lag order selected by the criterion   

 LR: sequential modified LR test statistic (each test at 5% level)  

 FPE: Final prediction error     

 AIC: Akaike information criterion    

 SC: Schwarz information criterion    

 HQ: Hannan-Quinn information criterion    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 _7)�&VAR(1)  
Vector Autoregression Estimates  

Date: 06/02/23   Time: 02:24  

Sample (adjusted): 1991 2020  

Included observations: 30 after adjustments 

Standard errors in ( ) & t-statistics in [ ] 
    
     GDP DEP  
    
    GDP(-1)  1.815165  1.168258  

  (0.39991)  (0.43690)  

 [ 4.53888] [ 2.67397]  

    

DEP(-1) -0.863227 -0.220203  

  (0.40862)  (0.44642)  

 [-2.11252] [-0.49327]  

    

C -1.445099 -2.461080  

  (1.43048)  (1.56278)  

 [-1.01022] [-1.57481]  
    
    R-squared  0.955802  0.945144  

Adj. R-squared  0.952528  0.941080  

Sum sq. resids  0.478185  0.570724  

S.E. equation  0.133081  0.145389  

F-statistic  291.9426  232.5969  

Log likelihood  19.51618  16.86254  

Akaike AIC -1.101079 -0.924169  

Schwarz SC -0.960959 -0.784050  

Mean dependent  25.27968  22.16406  

S.D. dependent  0.610797  0.598963  
    
    Determinant resid covariance (dof adj.)  3.92E-05  

Determinant resid covariance  3.17E-05  

Log likelihood  70.22934  

Akaike information criterion -4.281956  

Schwarz criterion -4.001717  

Number of coefficients  6  
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System: UNTITLED   

Estimation Method: Least Squares  

Date: 06/02/23   Time: 02:29   

Sample: 1991 2020   

Included observations: 30   

Total system (balanced) observations 60  
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 1.815165 0.399915 4.538881 0.0000 

C(2) -0.863227 0.408625 -2.112518 0.0393 

C(3) -1.445099 1.430479 -1.010220 0.3169 

C(4) 1.168258 0.436901 2.673968 0.0099 

C(5) -0.220203 0.446416 -0.493269 0.6238 

C(6) -2.461080 1.562776 -1.574813 0.1211 
     
     Determinant residual covariance 3.17E-05   
     
          

Equation: GDP = C(1)*GDP(-1) + C(2)*DEP(-1) + C(3) 

Observations: 30   

R-squared 0.955802     Mean dependent var 25.27968 

Adjusted R-squared 0.952528     S.D. dependent var 0.610797 

S.E. of regression 0.133081     Sum squared resid 0.478185 

Durbin-Watson stat 1.511427    

     

Equation: DEP = C(4)*GDP(-1) + C(5)*DEP(-1) + C(6) 

Observations: 30   

R-squared 0.945144     Mean dependent var 22.16406 

Adjusted R-squared 0.941080     S.D. dependent var 0.598963 

S.E. of regression 0.145389     Sum squared resid 0.570724 

Durbin-Watson stat 1.577190    
     
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 �#+���� k��)8�� ���8S�(Normality Tests)   
VAR Residual Normality Tests   

Orthogonalization: Cholesky (Lutkepohl)  

Null Hypothesis: Residuals are multivariate normal 

Date: 06/02/23   Time: 02:25   

Sample: 1990 2020   

Included observations: 30   
     
          

Component Skewness Chi-sq df Prob.* 
     
     1 -0.481337  1.158428 1  0.2818 

2  1.600184  12.80294 1  0.0003 
     
     Joint   13.96137 2  0.0009 
     
          

Component Kurtosis Chi-sq df Prob. 
     
     1  2.847189  0.029189 1  0.8643 

2  8.617032  39.43881 1  0.0000 
     
     Joint   39.46800 2  0.0000 
     
          

Component Jarque-Bera df Prob.  
     
     1  1.187617 2  0.5522  

2  52.24175 2  0.0000  
     
     Joint  53.42937 4  0.0000  
     
     *Approximate p-values do not account for coefficient 

        estimation   

 
 

 ����8�� µ&��* ���8S�(Heteroskedasticity Tests) 
VAR Residual Heteroskedasticity Tests (Levels and Squares) 

Date: 06/02/23   Time: 02:25    

Sample: 1990 2020    

Included observations: 30    
      
            

   Joint test:     
      
      Chi-sq df Prob.    
      
       17.25562 12  0.1402    
      
            

   Individual components:    
      
      Dependent R-squared F(4,25) Prob. Chi-sq(4) Prob. 
      
      res1*res1  0.180101  1.372886  0.2717  5.403018  0.2484 

res2*res2  0.192741  1.492251  0.2346  5.782238  0.2160 

res2*res1  0.212596  1.687475  0.1844  6.377877  0.1726 
      
      

 



 

 

 

Wald Test  ��)b C+2�8�

I���#���    
Wald Test:   

System: %system  
    
    Test Statistic Value df Probability 
    
    Chi-square  4.223162  3  0.2384 
    
        

Null Hypothesis: C(3)=C(5)=C(6)=0 

Null Hypothesis Summary:  
    
    Normalized Restriction (= 0) Value Std. Err. 
    
    C(3) -1.445099  1.430479 

C(5) -0.220203  0.446416 

C(6) -2.461080  1.562776 
    
    

Restrictions are linear in coefficients. 

 


