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<� ��� #� '�����#� ���* �� �* ��#< � 6�!= .���"��� (� ��>-* 5 �6� ?@? ��A$ �� 

"�)� �� BC	D�� )?CFFGH��I ('�� "�� "��K
�� .�	
��  ��AL �6 �-6�. 9:&!# �#��8M����;
<� ��� �� (� 

+
*!�6#���� !
� '��. 	� ������� ��� 	$ !��� 'NOL �'!( '� #?���� 2$ 	� ��� !-� 2K0&��� ) '! 5

���� �����K-* #9� ���� 'NOL ) ! '?� �& FI��� 2$ 	� ��� !��� 'NOL �'! 'F� 2$ 	� #&M�� ) ��� 

���!-� 2K0&��� ) '!8 5!���� #���;
<� ��� #� 'NP* #9� � '��. -Q�6!5��� �
��!R#L 	$ = �6� ��� 

")#
 �6�-� S1
T* ����� �&)�K
* ,�#9� ���;
<� ��� #� � '��	�  ������� ��� R#L 	$ !( '� #?� ��� 

�!#
A���� ��� R#L ) 5!���� ')?�GFI���  (#
�$�
�L���(�� #9� 5���;
<� ��� #� �� ��-
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�����  

�	'��  �$�!� � �($�)* �$���� �" �!���
 +, �-#)�/ �	 �0% +���
1���	 � 2��
 �$���� ��
 	�1� 
3, +�4�5� � +�1%���� /� �67$�)*�
� � ��-+�8������ �����7 "��. 9	 +:�� /�-� ;- ���<8� /�� +�1% =

�
 #	�>��� +, ��1% �3�+��
�, #	� �- � ��<����?6�����+��
�, �	  �-<� � � �$����6��?� �$�  @��1� �A�
	1�
 #����. � �	-� =���� ���!�� ����
 �B 291C% �  �	D'1+, ���/   ��1�E-F
 � G�� ;��3� /� 

(H, �, ��?��I� �$��$� /� @��1� J:�H� �K�! "
"�� ��	�1!�, . +, �1D�, +� 
 ��1%
3� +, L +4
���� ���!���
� 
  �
�1%ME�,6�$��$�
 /��, 
 � � �$-+��
�, �	 ;F7� 	�N �-<� ��
 �	 � #�� �$-"�   

(H, �	 '	��% O�E +, �$�	����� J:�H� �� ����
E����� � 
 	1� �N��.� �	 -� =���� -F
 /� 
(H, �$
-, +� ���7-?*�I� =-����� ���!�� /� �� ��
�1� "��	 �$�1! @��	����� (H, �"��  .

+, �1D���� ���!�� +� ��
� 
 ���� �, �
�1%-+ ��?��P* � ��
 �	 � Q��� �/��
�-	����� ��� "� 
	��?��I�.  

     ���, �	
 ;��1E �IR�	����� ��� �, �
����8 ;��1E 
���� �1S�$ -+ ��?������ �	 -+ �$�	�� � � 

�3
�
��� ��� ��� O�T
 U1
 �"4�	 (V
 �@��1� 2�&I �"���
� 3, � �17����	 ;��1E - 	�1� �6

���, � MC,
��� +�8�� � "��. � �	 ���-� =� ��-F
?*�I� #1C
 +, ���� +� ���?��I� � G�� ;��1E /� -�� 
��?��I� ��	����� ��� �, �B ��� ���!�� �#�� +�!�	�* 
��� � ""��. @��� �	�� �T
 +, 
  ���
��� �������% +, "
-3, #����1�/�, ����VW /� �-�/ �	 	1�1� X���� +��" �!���
���&
 . � /�-=  ��

��,�"�	  -,�
�VW +, -, X���
 � ��7->� Y��/ �	 �%��	����� ��� +����� ���!�� +, +�1% ��
 /� 
��-� #�6-#) ��"�� ��	�1!�, . ��,��,-=�:K� Q�$ 
� - =($�)*���, 
�� ���!�� �I� 
��� � �, "

	����� ����"�� .  
     �-�V� =+4��  �	 ���Z (H, T�%�#	1�
 G �-G.  (H, �	 �+��V� /� P*���� '��� 2��4�5� �, 

O�N
� $�1! #���"��	 G. 8���
#	�	 � '��   (H, �	 �$	"�� #�� +���� O�.  (H,1���
 +, O- Y
,�N%
 (H, �	 ���
� �	 � 	��	 [���!� ($�)* ���Z O +,@�� ��,��
 � �+N ���� +�!�	�* �-G.  

  

� .��	�
��
� ��  

$�6
 �,
 +, ($�)* �$�O�N
�  #���/ �	 ���� ;��3� +��" �!���
� +�1�� 
 1�-, +� G�� ��7- =
($�)* �$:��3� �, 
��� ��� �1S�$ �����, �"��  2����� <�����#/1W +, ���� � #�� �$� 
	������#�� +�!�	�*  "��. � �,-� +��	� �	 	1�� =-!�, +, ����1
 =
�$��� /� �2�1K  � �	 +�8��- =

$�1! #���� #/1W�"��	 G.  
     �1���
��)]^^_ (���, +,
�� ���!�� �I� 
��� �	����� ��� �, "� �	 #��	 _ab^c_aa] �	 
!�,
�$�17� /� ��
�F�� -����"�� +�!�	�* . �,-#��� �1T�� = �$��� 
 _bc]a �'�� d^cea �'�� 
b^cfe /� �%9�, � '�� fb"8�� �T
 �	 �� '�� . ��
- Y($�)*� �, �>�� �I� �6
�
�<8� - G�� (

                                                                                                                   
1. Andersson 
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����9�, "� fb��� ;� /� '�� � ��� �, "GDP#��� "&g� �I� � +
���  �$��� 
 	-#	1, �6 "��. 
h�,�)_aaf( +, ���,
 +5,�� ,�= ���!�� ��
 � Q��� ;� � ��%�i P* ;�/��
� �	 +�!�	�* ��1� "��. 

���
 �� +N
 ��#��� +� 	� �$��� 
 ^ c_a � '�� ebcfe���	 '�� �>�� �I� 
 � Q��� @,�% �, 
#��� �$��� 
 ]^cee �'�� fb�S�$ � �%9�, � '�� ���� "&3
 =� "fb��� +, �%9�, � '�� � "
]^cfb���	 '�� �#	1, Q��� @,�% �, "&g� �I�  �
�. �17� � ��/�� j�E�	�� )_dke (
����, �	 <
 �I� 
0%���� ���!�� �
��� � ��� �, "	������� - ����	 #��	 _ddkc_dk_ ��
�� +N
 �� ��� l�
 +� �
�

��� "&3
� "_bcfe��� ;� +, '�� � +
��� ��B�	 �2����:, �	 "� +, ��� ��<]m/_ ��� �K�	 
�$�1!	�	. �S�$�=� -
 "&3
 ��� �K�	 o������� +, ;p�� ��� � ME�, ���� =� �	 "ka/_ �K�	 

�1! 2����:, �	 +
��� ��B�	 ���$� ��.  
     4
4 � �=�)_aae ( �	7$�)*
��, � kf � �17� �	
��/ #��	 
 _af^c_akb�	 - "&3
 +� ���8�
����/ "- �_b��� +, '�� � "_bcfe���	 '�� �>�� �I� 
	����� ��� �, ���� "&3
 � �9�, "� 
fb��� +, '�� � "_bcfe ���	 '����&g� �I� 
#	1, ��� �,  "��. �S�$�=�h�&�4�� �)_aae ( �	

���,
 �$��
 	1! �� +N
 ��#��� +� 	� �$��� 
 e^cba���	 '�� �#��� � "&g� �I�  �$�	 -�6���	 � 
>�� �I�
	����� ��� �, � ��	�
.  

     >%B��1
�� � �:�)]^^d (���, +,
/1% �I� -�� @
 2����:, Q��� @,�% �,  �	�	 #��	 _abf c_aaf 
+�!�	�* �
�.��
 +, ��, -	�1H4�� Y�
��� ���B�	 �15� �	 +
��� Q��� ($�� +, "� �,��,  �N�� #��

"��. #	�/��W� � #	�/��C�)_dkb (+4�V� �	 �� ��1�E �, "���,
�� "!�� �I� 
��� ��� "� @,�% 
Q��� 2����:,"��
 �� +N
 ����?��I� +� �
��0�� ��$���� 
+, �"�� 2��>�� Q��� @,�% �,  �1D� 
�� #��� �	 +�
 fb� '�� �S�$ � �%9�, �* ;>F%��, =� ��T
-+� ���
/ ;F
	1� -:6�
�
L% �-��
  	1�

� �	 #��� �$� 	-	��8� ��6_bc]a +4�� ���	� ��?��I�� ,���7 � #��� ��
ebcfe
 +4�� ����	 <���?��I� � 
��������3$ .  
     �1��� � �
��
"�FW )_dk] (���, +,
�$� �0�� "��$����� ��
�% �	 ����� ��� =	��� � 

IL%�, r�&%�� ��	����� ��� � "4�	 #/��
� =�+�!�	�*  �
�. ��
 +, +�1% �,-0�� Y��$����� ��
 �, ���% +
 
	����� ����IL% �
��?��
 �� "4�	 #/��
� +F:, ���sH7� < �
 ����. ���
� ���7
��� � 

��-�13��3�)_aam (�	 #��	 _afbc_aa^��, � � mb�	 +��1% '�W �	 �17� -�8���� ��� +� ��� "
/- �_b>�� �I� '�� 
��� ��� � �9�, "� _b�&g� �I� '�� 
��� �, GDP+���	 +
���  "��. 

�S�$�=�4 �#���)_aaa (�	]d1tE �17� OECD ��	#��	 _ab^c_aa^���, +, 
�� ���!�� �I� 
 �, 
"!�	�* ���. �,-= � �1T��� #��� �$��� 
_bc]a�d^cea�b^cfe/� �%9�, � fb '�� "8�� �T
 �	 ��. 

                                                                                                                   
1. Berg     2. Lee and Lin 
 

3. Malmberg    4. Attfield and Cannon 
 

5. Crenshaw, Ansari and Christenson  6. Lindh 
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��
- Y���,
� �, �>�� �I� �6
�
��� �9�, "� fb#��� "&g� �I� � '��  �$�	 -�6��� ��
 ��� �, 
	�������
	1, .  

     +��	� �	 ����, +,
, +5,�� ��� ���!�� =
��� �	����� ��� � "��$�17� �	 ����, 	�1� 
 
$�1!�"!�	�* G.  

  

� .���� � ��� ��  

���$ �	 +��1D *���7 
�< ,��� ��Q�$ � �-= ($�)* ���,
 �I� ���!�� ��
 ����" �, 	����� ���� 
"��.�, -#	�	 u�� /� #	�>��� �, �1T�� = �$���% �&
��, � _m_ � �17� �	#��	  �� da+4��    

)_affc]^^e (� +,-+�!�	�* U1�1� = �-G.  
     0���	�1� ��� '�� �	 +�3,�� �#	�>�������� ��� l�
 
9�� 41% +
�:!�	 s4�!�
 �
"�� +
��� . 

�S�$�=�0�� ��$���1% �C
'�� v��� �,  �$����, ��� �)_aa_ (14 �-":
� � =�)_aa] ( j�H�
�
#�� �
�. ��,��,-���, 	�1� '�� =
/ ��� +, - �	1,�$�1!:  

),,,,( ,,,,,, titititititi PSTRINFGCINVfG =  

     i= 1, …, 171  t= 1966, …, 2004 

 �B �	 +�i�$�17� �6
��,  � t'��  
���, 	�1� ��$ "��.  
 +, +�1% �,5,��9�, +��1% �0�� x����B @,��� � �$��/ ��� +, ��
B -"�� �:   

G y
9�� ��� 
���� +
��� 
:!�	 s4�!�
 ��41%:,  + s4�!�
 ��41% �	 +
9�� 
��-��64 ���0% 2�1K
 J-��% 
���� y
��� z
:!�	 #�����!� +, +� 
� #�
�1! ��� �- � �	����� ��� � 	1�.  

INV+-����  ���?�:s4�!�
 +-���� ;�F7% )+-���� 
:!�	 s4�!�
 ���?� ( s4�!�
 ��41% +, "&3

"�� 
:!�	.  

GC"4�	 
8��� {��H� : "�� 
:!�	 s4�!�
 ��41% +, "4�	 
-��
 
8��� {��H� "&3
.  
INFO�1% :  2����0% l�
 �6
��, +� 
:!�	 s4�!�
 ��41% 
��� s!�� +
9�� ��� l�
 /� "�� 2��&E

"�� 	����� ;� �	 "���.  
TR 2��N%: 2��&E �+, +� 2���! � �$9�� 2�	��� � 2��	�K U1�N� /� "� �K�	 ��1�E�41% /� � �

:!�	 s4�!�

#/��
�  ����� 
 	1�.��>� 
 �&%�� +, +�1% �, �"���	$�� +� �, |���s!�� = �$� ��� +, 
+�8�� ��, #������, 
��� ���!�� �I� ��
	��	 	1�� ��� �,  .��� ��-s!�� = �� �$-6�3&�$ i
 

9�,
-� #�$�7� 
 	1�. ��,��,-��, =�H�$ ;F7� /��, /� j����� ��, �0�� =��$���1% �C
� - =
0���� �$�� 164� 	��� +
����
 �
1�.  

PS �� ���!��
��� �":  �I� 
���, ���,�� ���!��
  /� ��Z#	�>��� �-/ ��� +, s!�� 
� 	1�.   
PG  l�
"���� ���: "�� "���� y
9�� ��� l�
.  

)140( −PA�� #��� 
^c_e'�� : �K�	���� ;�/� ��� #����	 +� "�� "
^�% _e�
��	 ���� '��.  

                                                                                                                   
1. Barro     2. Levine and Renelt 
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)6415( −PA �� #���
_b cfe'�� : �K�	� ;�/� ����" "�� +� #����	 ��
_b�%fe'�� ���� �
��	.  

)65( +PA#��� ��
fb'��  � �%9�,: �K�	� ;�/� ����" "�� +� ���	�fb'��  � -� ,���7 ���3$.  
PY�� ;>F% ��, ���1� =: 2��&E ���� "&3
 /� "�� "^c_e��� +, '�� � '��8 "_bcfe'�� .  
PA�� ;>F% ��, �* =��: 2��&E "����� "&3
 /� � "fb��� +, �%9�, � '�� � '��8 "_bcfe'�� .  

)140( −GPA l�
 ��� ����" #��� ��
^c_e'��: l�
 ��� y
9�� "���� ,�= ���=^ �% _e'�� "��.  

)6415( −GPA��� ��� l�
 ��� #��� "
_bcfe'�� :  "���� y
9�� ��� l�
,��� =�=_b�% fe 
 '��"��.  

)65( +GPA��� ��� l�
 ��� #��� "
fb�%9�, � '�� : "���� y
9�� ��� l�
fb �%9�, � '�� "��.  
+, O/9}  ��$��0�� 
���% +� "�� ��8���
 #��, 0�� +� <N��!B ��N� /� s!�� +E1  +��1% ��$

G$��8 �

���  

��� o
�, ~�1% #��"��.0�� +� �
 �!B �� +� <�,���E -#��� ��� l�
 = �$� J:�H� 
��
8��� 
#��  �$���B /� #	�>��� �, �
��
��� o
�, 
#�� {��H���  �
�. �S�$�=� $�17� j�H�
� �

 #	1, ��
B ���, 2�EAD� � ���B 	1�� v����,�� �	 �� +����8���� "
 �$�17�  ��#	��B �-G.  
  

� .�����  

+, ���, �1T��
�� ���!�� �I� 
	����� ��� �, �",�I ��IB u�� /� �#	�>���  #	�� �-G .� j�H�
�- u�� =
��
 +, +�1% �,-�1�/B Y �$� ��Z�u��, �c����* �=���$ � � � �	 +�'��_#�� u��<�  "���� 
 ���,.  

  

����� �. �	
��
��� � �� 

��� ����	  F(170,4524)=2.02  Prob=0.0000  


��� ����	
�����   Chi2(1)=178.04  Prob=0.0000  

����� ����	  Chi2(5)=114.50  Prob=0.0000  

                 Source: Author’s calculations. 
  

    �, +�1% +, ��
-Y �1�/B �$ +, 	��B�, '�� 	�1� �T
 �, #	�>��� /� u�� ;���W 2��,�� 
41����
 
�  G-/�	�*

 ",�I ��IB '�� �	 +��,
�1$1� ��0�� �, 2��,�� ;���W ��1�E �+�!��� <�
  
� 	1�.  ���*�( O�N
� /� 
	��B�,�$ �*-�
- 0����$� �� ���,
 �
 ��
�-G. ��
-Y �1�/B �$� �-+7 �W�� �� �	 '���]��B #	 �-G.  

 +� �N
B /�     �1�/B �$�2�1K  '��� �	 +�8��], ���8 	� �6
���&� �>K +
� 	1�� �, - �	 �W�� +7
0�� O��%�"��$�  )Q��� #	�/_dkm(���,��, -�* +, +�1% �, �=-�
-0�� ���
 �$�-'�� 	��B�, Y  �	 �� �$

'���d+����  #	�� �-G.  

                                                                                                                   
1. Fixed Effects    2. Chow Test 
 

3. Breusch-Pagan Test   4. Hausman Test 
 

5. Ordinary Least Squars   6. Least Squares Dummy Variables(LSDV) 
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������.���� ��� �����	� �����
���  

�������  

↓ 
����	 ��←  

�� ����	�� ����  �

����  
�� ����	������

 

� ����	������ ��  

� ����  

!��" ADF 

 ����	�
 

Statistic -42.7 -19.5 -30.5 1574.7 G 

Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -7.65 -7.74 -7.94 585.7 INV 

Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -5.18 -2.57 -5.60 502.4 GC 

Prob. 0.0000 0.0050 0.0000 0.0000 

Statistic -74.59 -13.53 -26.62 1082.0 INF 

Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -3.07 -6.01 -3.37 473.3 TR 

Prob. 0.0011 0.0000 0.0004 0.0000 

Statistic -20.5 -6.91 -24.6 1551.3 PG 

Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -40.4 -9.24 -21.01 1458.5 PA(0-14) 
Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -44.2 -9.87 -30.21 1834.3 PA(15-64) 

Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -15.9 -8.14 -9.01 1041.5 PA(65+) 

Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -50.9 -8.40 -27.7 1728.0 PY 

Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -17.4 -7.04 -17.1 1337.2 PA 

Prob. 0.0000 0.0000 0.0000 0.0000 

Statistic -20.1 -8.24 -24.3 1582.2 GPA(0-14) 

Prob. 0.0000 0.0000 0.0000 0.0000 
Statistic -24.0 -12.2 -29.9 1758.3 GPA(15-64) 

Prob. 0.0000 0.0000 0.0000 0.0000 
Statistic -31.0 -8.73 -39.1 2225.8 GPA(65+) 

Prob. 0.0000 0.0000 0.0000 0.0000 

 Source: Author’s calculations. 
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�����!. ��� "����� ���	
 ��  
Variable   (1)              (2)              (3)              (4)               (5)            (6) 
Constant 3.73           8.65         -2.60         -0.888          4.52          -0.825 

(0.594)       (1.502)       (2.37)         (0.83)        (1.06)         (0.88) 
INV 0.122          0.115         0.113         0.123         0.113          0.121 

(0.015)       (0.015)      (0.015)       (0.015)      (0.015)      (0.015) 
GC -0.295        -0.298       -0.294         -0.308      -0.293         -0.305 

(0.022)       (0.023)      (0.023)       (0.023)     (0.023)      (0.023) 
INF -0.0009      -0.0009      -0.0009     -0.0009     -0.0009     -0.0009 

(0.0001)     (0.0001)     (0.0001)    (0.0001)   (0.0001)   (0.0001) 
TR 0.017          0.014          0.016        0.014          0.016         0.015 

(0.004)       (0.005)       (0.005)      (0.005)       (0.005)     (0.005) 
PG -0.670 

 (0.08)  

PA(0-14)                   -0.162 
                 (0.037) 

PA(15-64)                                    0.092 
                                     (0.04) 

PA(65+)                                                      0.608 
                                                      (0.102) 

PY                                                                        -2.81 
                                                                       (1.35) 

PA                                                                                            35.54 
                                                                                            (6.73) 

R-squared 0.257           0.248            0.246        0.251        0.246        0.250 
F-statistic 7.28             6.97               6.89          7.07          6.88           7.03 
Prob (F-statistic) 0.000           0.000            0.000        0.000       0.000         0.000 
Durbin-Watson 1.52            1.54              1.54          1.55           1.54           1.55 
Countries  171             171               171           171             171            171 
Observations  4700           4700             4700         4700           4700         4700 

                 (The dependent variable is the annual real per capita GDP growth.) 
               Source: Author’s calculations.        Note: Standard Error in parentheses. 
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	����� �����S�$ � � #�� O�N
� 2��4�5� ="��. #���B �$�,��	 ����% �	 �13%�� =
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 �����#.  
Variable (1) (2) 
Constant  
 
INV  
 
GC 
 
INF 
 
TR 
 
PG  
 
GPA(0-14) 
 
GPA(15-64) 
 
GPA(65+) 
 

3.87 
(0.599) 
0.121 

(0.012) 
-0.300 
(0.023) 
-0.0009 
(0.0001) 

0.017 
(0.005) 
-0.68 

(0.081) 
 

3.54 
(0.612) 
0.122 

(0.015) 
-0.294 
(0.023) 
-0.0009 
(0.0001) 

0.016 
(0.005) 

 
 

-0.496 
(0.075) 
-0.088 

(0.1008) 
-0.140 
(0.066) 

R-squared                    
F-statistic  
Prob (F-statistic) 
Durbin-Watson 
Countries 
Observations 

0.258 

7.28 

0.0000 

1.52 

171 

4644 

0.263 

7.40 

0.0000 

1.52 

171 

4644 
     (The dependent variable is the annual real per capita GDP growth.) 
Source: Author’s calculations.   Note: Standard Error in parentheses. 
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