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/J is based on the premise that if debt will exceed the country's 

repayment ability with some probability in the future, expected debt service 

is likely to be an increasing function of the country's output level3. Thus some 

of the returns from investing in the domestic economy are effectively 'taxed' 

away by existing foreign creditors and investment by domestic and new 

foreign investors are discouragedK7�
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�1Since the peak of the curve is the point where large debt stock begins 

acting as a steep marginal tax on investment, policy reforms or other activities 

that require up-front costs in exchange for future benefits, this may relate to 

the point at which debt begins to have a negative marginal impact on growth. 

… To the extent that the high debt serves as a tax hindering policy reforms, the 

resulting distorted macroeconomic environment is likely to contribute to lower 

investment efficiency and productivity17�
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�/J the level of investments does not appear to be the main channel 

through which excessive external indebtness reduces growth. … If we exclude 

the investments from regression the results are similar, although in some cases 

the debt coefficient becomes larger, suggesting that only a small part of the 

impact of debt on growth if through debt contributing to lower investment 

levels. The result that most of ���� ������� ��� ���� ���� ���
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)&+���%�=('������#�"�#$� '�"'� '+����� �=��'��&�+�&� .#&(#�!�"�#&�� "��I��'� '+�

�$%+-�$�('��)&+�!��7���$$($-�'�����$'(+$�%�'�"'�=��*+�$%�+�'�'�#'�)�.#!���("�

�(-�� �$+�-�� 847CB:� '+� *#.+�&� $�!!� ��)+'��"("� )+($'($-� +�'� '�#'� �.�$� '�+�-��


(9�%��**��'"� ����+%�!�("��+$"("'�$'� '��� "(�)!��*(9�%��**��'��+%�!�("��+$"("'�$'�

#$%��**(�(�$'<�"+�=��)&+���%�*�&'��&�=('��"(�)!��*(9�%��**��'��+%�!7��

��"(%��'�+"��'���$(,��"<�=���"�%���$�&#!("�%���#"'��,�#&�%�'(���"�&(�"��&+""��

"��'(+$#!�&�-&�""(+$�($�+&%�&�'+��# ���"��+*��+$'&+!!($-�*+&���'�&+"��%#"'(�('��($�

+�&��+%�!7���("���'�&+"��%#"'(�('�� ("� ($��&�$'�#"� ('� "'��"�*&+�� '���-&+�)�=("��

�!�"'�&($-� +*� '��� %#'#H� �+$"�,��$'!�<� ��'�&+"��%#"'(�('�� ���+��"� '+� ���

��#&#�'�&(;�%�#"�-&+�)�=("����'�&+"��%#"'(�('�7�����&�"�!'"�*&+��'�("��,�#'(+$�#&��

)&�"�$'�%�($�'����#�!��@�8�))�$%(9��:7��

�������������������������������������������������
>B��$�'���"��+$%�"'#-��=������ �%�'���+&'�+-+$#!('���+$%('(+$"���'=��$�($"'&���$'�%�.#&(#�!�"�#$%�&�"(%�#!"�
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�������@��9��<�$������  ��� �<��$�A��������� &���6��������������"�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�
�
�9)!#$#'+&���.#&(#�!�� 
#$�!���-&�""(+$�

8
(9�%��**��':Q�

#$�!���-&�""(+$�
8�#$%+���**��'�

���:�


#$�!���-&�""(+$�
8
���:�

>� 3� 5� @�
���'�+.�&���
�8!+-: -0.371(0.0074) -0.258(0.0174) -0.13(0.045) 
���'� +.�&� ��
� 8!+-:�
",�#&�% 

-0.101(0.0094) -0.069(0.0284) -0.028(0.122) 

�$*!#'(+$�8�!+-8>U�-&+='��
&#'�:: 

-0.849(0.0498) -0.686(0.0606) -0.566(0.004) 

�$.�"'��$'�&#'��8!+-: 0.220(0.0743) 0.201(0.0352) 0.137(0.039) 
�+.�&$��$'�
�+$"��)'(+$ 

0.022(0.0047) 0.010(0.0446) 0.006(0.030) 


("�#!��#!#$�� 0.016(0.0648) 0.021(0.0081) 0.019(0.000) 

+)�!#'(+$�-&+='��&#'� -2.238(0.1497) -1.347(0.6354) -1.311(0.541) 
���	�!+�($%�9 0.246(0.0006) 0.300(0.0000) 0.316(0.000) 
�&+#%��+$���+.�&���
 -0.008(0.0116) -0.002(0.1320) -0.00065(0.470) 
Initial GDP per capita (log) - -0.175(0.0088) -0.182(0.000) 
���+$%#&�� "��++!�
�$&+!��$'�8($('(#!: 

- -0.339(0.2769) -0.158(0.248) 

Number of observations 107 102 102 
R-squared/�Log likelihood 0.786 0.713 64.11483 
F’/Wald-statistics’’ 35.392’(0.0000) 134.78’’ (0.0000) 174.62’’ (0.0000) 

Hausman test - 
χ 38?:O�3@73@�

847445?: 
- 

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"�#&�� &�$�=('���+$"'#$'7� Q)�.#!��"�#&�� &�)+&'�%�*+!!+=($-���('��

��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7�
+&�
�����+-�!( �!(�++%�("�&�)+&'�%�

�

��� "�#!!�$+=�%("��""� '��� &�"�!'"�+*�+�&��"'(�#'(+$7������#($�&�"�!'"�+*�+�&�

=+& �#&��'#��!#'�%�($��#�!��>B�8�))�$%(9��:7��'��#$����"��$�($�-�$�&#!�#!�+"'�#!!�

�+%�!"�)�&*+&��,�('��=�!!�#"�'�����#$#-�%�'+��9)!#($�$+'�!�""�'�#$�E4F�+*�'���

.#&(#'(+$� ($��+�$'&(�"2�-&+='��&#'�"7��"� ('��#$���� &�#%(!��"��$�*&+�� '����#�!��@�

8�))�$%(9��:�'�#'�!($�#&�%��'�($%(�#'+&�#$%�('"�,�#%&#'(��'�&��#&���(-�!��"(-$(*(�#$'�

($� '��� *(9�%� �**��'� �+%�!� �.�$� #'� >F� +*� "(-$(*(�#$��� !�.�!<� ��'� ($� '��� 
����

&�-&�""(+$� ('"� "(-$(*(�#$���=#"�)&�""�%�%+=$��)� '+� CF� "(-$(*(�#$���!�.�!7��.�$�

'�+�-��=��-�'�$�-#'(.���+�**(�(�$'"��+'��+$�!($�#&�#$%�,�#%&#'(��'�&�"<�*&+��'���
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($*�&�$���#"�#!!�+*�'���%���(�"�#&��($"(-$(*(�#$'!��%(**�&�$'�*&+��;�&+�($�#!!�*(9�%�
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Table 2. Summary Statistic 
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#!�+"'�'=(���#"�#�!#&-��#"�?CF��&('(�#!�.#!���*+&���(�",�#&�%�=('��+$��%�-&���+*�*&��%+�7��+<�'���
&�"�!'"�+*�'���'�"'�#&��'+�&�I��'�'���$�!!���)+'��"("�($�*#.+&�+*�'���&#$%+���**��'��+%�!7�



�

�C4�

C��5D27/�7�

�������	�9��<�$������  ��� �<��$�A��������� &���6��������<��$���!� ������

����H�<��$�������������;��������6����$��<$���� ��&��"�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�
�

�9)!#$#'+&���.#&(#�!�� 
#$�!���-&�""(+$�
8
(9�%��**��':Q�


#$�!���-&�""(+$�
8�#$%+���**��'�

���:�


#$�!���-&�""(+$�
8
���:�

>� 3� 5� @�
���'�+.�&���
�8!+-: -0.371(0.0074) -0.258(0.0174) -0.13(0.045) 
���'�+.�&���
�8!+-:�
",�#&�% 

-0.101(0.0094) -0.069(0.0284) -0.028(0.122) 

�$*!#'(+$�8�!+-8>U�
($*!#'(+$�&#'�:: 

-0.849(0.0498) -0.686(0.0606) -0.566(0.004) 

�$.�"'��$'�&#'��8!+-: 0.220(0.0743) 0.201(0.0352) 0.137(0.039) 
�+.�&$��$'�
�+$"��)'(+$ 

0.022(0.0047) 0.010(0.0446) 0.006(0.030) 


("�#!��#!#$���
 

0.016(0.0648) 0.021(0.0081) 0.019(0.000) 


+)�!#'(+$�-&+='��&#'� -2.238(0.1497) -1.347(0.6354) -1.311(0.541) 
���	�!+�($%�9 0.246(0.0006) 0.300(0.0000) 0.316(0.000) 
�&+#%��+$���+.�&���
 -0.008(0.0116) -0.002(0.1320) -0.00065(0.470) 
Initial GDP per capita (log) - -0.175(0.0088) -0.182(0.000) 
���+$%#&��"��++!�
�$&+!��$'�8($('(#!: 

- -0.339(0.2769) -0.158(0.248) 

Number of observations 107 102 102 
R-squared/�Log likelihood 0.786 0.713 64.11483 
F’/Wald-statistics’’ 35.392’(0.0000) 134.78’’ (0.0000) 326.81’’ (0.0000) 

Hausman test - 
χ 38?:O�3@73@�

847445?: 
- 

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'7� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-� ��('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7�
+&�
�����+-�!( �!(�++%�("�&�)+&'�%��



�

�C>�

C��5D27/�K�

������
	�7� ������� �6���7�!� ������L�����

��)�$%�$'��#&(#�!����$.�"'��$'�&#'��
�

�9)!#$#'+&���.#&(#�!�� 
#$�!���-&�""(+$8�#$%+��
�**��':��


#$�!���-&�""(+$�8
(9�%�
�**��'":�

>� 3� 5�
�$*!#'(+$�8�!+-8>U�
($*!#'(+$�&#'�::Q 

-0.034 (0.055) -0.031(0.071) 

�$.�"'��$'�&#'�8!+-:Q 0.72 (0.000) 0.469(0.000) 
�&+#%� �+$��� +.�&�
��
Q 

-0.000048 (0.962) -0.003410.080) 

Number of observations 112 112 
R-squared/�Log likelihood 0.76 0.62 
F/Wald-statistics 188.07 (0.0000) F(3,87) =15.49(0.0000) 
Hausman test χ 385:O�40.18 847444?:�

Q�!#--�%�+$��)�&(+%�

�
�
�
�

�������	�7� ������� �6���2�����!���92��

��)�$%�$'��#&(#�!������'�+.�&���
�
�

�9)!#$#'+&���.#&(#�!�� 
#$�!���-&�""(+$8�#$%+��
�**��':���


#$�!���-&�""(+$�8
(9�%�
�**��'":���

>� 3� 5�
���'�+.�&���
Q� 0.759(0.000  ) 0.703 (0.000) 
�)�$$�""��$%�9 0.003  (0.007) 0.004 (0.060) 

("�#!��#!#$��� -0.024 (0.008) -0.018 (0.135) 
Number of observations 139 139 
R-squared/�Log likelihood 0.847 0.841 
F/Wald-statistics 188.07 (0.0000) F(3,87) =15.49(0.0000) 
Hausman test χ 385:O�4.23 84735EC:�

Q�!#--�%�+$��)�&(+%�



�

�C3�

C��5D27/�M�

�������	�9��<�$������  ����<��$�A��������� &���6���������7� ����������

N��������L����  ���"�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�
�

�9)!#$#'+&���.#&(#�!�� 
#$�!���-&�""(+$�8
(9�%��**��'"���:�
>� 3�

���'�+.�&���
�8!+-: -0.1703252 (0.075) 
���'�+.�&���
�8!+-:�",�#&�% -0.0479388 (0.148) 
�$*!#'(+$�8�!+-8>U�($*!#'(+$�
&#'�:: 

-0.7548968 (0.016) 

�$.�"'��$'�&#'��8!+-: -0.0831389 (0.432) 
�+.�&$��$'��+$"��)'(+$ 0.023906 (0.555) 

("�#!��#!#$���
 

0.0163243 (0.013) 


+)�!#'(+$�-&+='��&#'� - 2.6333342 (0.015) 
���	�!+�($%�9 0.2613361 (0.000) 
�&+#%��+$���+.�&���
 0.0002471 (0.853) 
Number of observations 105 
R-squared/�Log likelihood 0.778 
F-statistics 201.38(0.0000) 
Overidentified restrictions test χ 38A:�O�C75�847C>:��

Wu-Hausman test χ 38?:�O�6.44 847CB: 
�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$�=('�� �+$"'#$'7<� Q� !$($.&#'�<� ���'� '+� ��
� #&��
($"'&���$'�%�=('���&+#%��+$���!#--�%�+$��)�&(+%<�!+-�+*�($.�"'��$'�&#'��!#--�%�+$��)�&(+%<�($*!#'(+$�
&#'��!#--�%�+$��)�&(+%<����'�+.�&���
�($%(�#'+&�!#--�%�+$��)�&(+%<�#$%�+)�$$�""�($%�97�

�



�

�C5�

C��5D27/���

�������	�9��<�$������  ��� �<��$�A��������� &���6��������<��$���!� ������

����H�<��$����������;��������6����$��<$���� ��&��"�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&���.#&(#�!��

#$�!���-&�""(+$�8
(9�%�

�**��':Q�

#$�!���-&�""(+$�8�#$%+��

�**��'����:�
>� 3� 5�

���'�+.�&���
�8!+-: -0.514 (0.002) -0.161 (0.086) 
���'�+.�&���
�8!+-:�

",�#&�% 
-0.147 (0.002) -0.038 (0.158) 

�$*!#'(+$�8�!+-8>U�($*!#'(+$�
&#'�:: 

-0.899 (0.086) -0.658 (0.044) 

�$.�"'��$'�&#'��8!+-: 0.217 (0.091) 0.174 (0.051) 
�+.�&$��$'��+$"��)'(+$ 0.017 (0.074) 0.006 (0.094) 


("�#!��#!#$���
 

0.014 (0.116) 0.022 (0.003) 


+)�!#'(+$�-&+='��&#'� -1.719 (0.606) -0.636 (0.820) 
���	�!+�($%�9 0.304 (0.001) 0.316 (0.000) 

�&+#%��+$���+.�&���
 -0.008 (0.014) -0.0009 (0.427) 
Initial GDP per capita (log) - -0.177 (0.000) 

���+$%#&��"��++!�
�$&+!��$'�8($('(#!: 

- -0.211 (0.326) 

1994 - 0.769 (0.160) 
1995 -0.121 (0.092) 0.744 (0.180) 
1996 -0.162  (0.046) 0.741 (0.176) 
1997 -0.169 (0.045) 0.718 (0.192) 
1998 -0.122 (0.157) 0.751 (0.165) 
1999 -0.154 (0.072) 0.696 (0.200) 

Number of observations 107 102 
R-squared/�Log likelihood 0.672 0.637 

F’/Wald-statistics’’ 10.53’ (0.0000) 149.60’’ (0.0000) 
Hausman test - χ 38?:O�CB73C�8474444: 

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'7� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-���('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7��+'���$%�&�*(9�%��**��'�%�����+$�
>??@�=#"�%&+))�%�%���'+��+!�$(#&('�7���



�

�C@�

C��5D27/�: �

������?	�9��<�$������  ��� �<��$�A��������� &���6��������

<��$������!� ����������H�<��$�������������;��������6����$��

<$���� ��&��"�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&��.#&(#�!�� 
#$�!���-&�""(+$�8
(9�%�
�**��':Q�


#$�!���-&�""(+$�8�#$%+��
�**��'����:�

>� 3� 5�
���'�+.�&���
�8!+-: -0.392 (0.007) -0.301 (0.002) 
���'� +.�&� ��
� 8!+-:�
",�#&�% 

-0.112 (0.007)  -0.079 (0.006) 

�$*!#'(+$� 8!+-� 8>U($*!#'(+$�
&#'�:: 

-1.052 (0.036) -0.799 (0.021) 

�$.�"'��$'�&#'��8!+-: - - 
�+.�&$��$'��+$"��)'(+$ 0.020 (0.029) 0.009 (0.052) 

("�#!��#!#$���
 

0.014 (0.101) 0.024 (0.002) 


+)�!#'(+$�-&+='��&#'� -2.02 (0.534) 0.301 (0.913) 
���	�!+�($%�9 0.218 (0.006) 0.298 (0.000) 
�&+#%��+$���+.�&���
 -0.009 (0.005) -0.001 (0.340) 
Initial GDP per capita (log) - -0.151 (0.014) 
���+$%#&�� "��++!�
�$&+!��$'�8($('(#!: 

- -0.091 (0.733) 

Number of observations 107 107 
R-squared/�Log likelihood 0.6325 0.5642 
F’/Wald-statistics’’ 16.78’ (0.0000) 127.36 (0.0000) 
Hausman test - χ 38B:O>C7C4�8474C4>: 

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'7� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-� ��('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7��

�



�

�CC�

C��5D27/�D �

�������+	�9��<�$������  ��� �<��$�A��������� &���6��������<��$����

��!� ����������H�<��$����������;��������6����$��<$���� ��&��"�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&���.#&(#�!��

#$�!���-&�""(+$�8
(9�%�

�**��':Q�

#$�!���-&�""(+$�8�#$%+��

�**��'����:�
>� 3� 5�

���'�+.�&���
�8!+-: -0.550 (0.001) -0.262 (0.003) 
���'�+.�&���
�8!+-:�

",�#&�% 
-0.161 (0.001) -0.065 (0.017) 

�$*!#'(+$�8�!+-8>U�($*!#'(+$�
&#'�:: 

-1.115 (0.031) -0.762 (0.025) 

�$.�"'��$'�&#'��8!+-: - - 
�+.�&$��$'��+$"��)'(+$ 0.0161 (0.098) 0.0071 (0.077) 


("�#!��#!#$���
 

0.0123 (0.177) 0.0249 (0.001  ) 


+)�!#'(+$�-&+='��&#'� -1.341 (0.691) 1.384 (0.607) 
���	�!+�($%�9 0.259 (0.005) 0.310 (0.000) 

�&+#%��+$���+.�&���
 -0.0092 (0.006) -0.0005 (0.677) 
Initial GDP per capita (log) - -0.150(0.004) 

���+$%#&��"��++!�
�$&+!��$'�8($('(#!: 

- -0.0763 (0.732) 

1994 - 0.101 (0.824) 
1995 -0.118(  0.105  ) 0.0518 (0.910) 
1996 -0.153 (0.063) 0.0666 (0.885) 
1997 -0.157 (0.065) 0.0339 (  0.941) 
1998 -0.094  (0.271) 0.088 (0.847) 
1999 -0.133 (0.121) 0.033 (0.942) 

Number of observations 107 107 
R-squared/�Log likelihood 0.6586 0.56 

F’/Wald-statistics’’ 10.83’ (0.0000) 175.20’’ (0.0000) 
Hausman test - χ 38>5:O�5?7B>�847444>: 

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'<� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-���('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7��+'���$%�&�*(9�%��**��'�%�����+$�
>??@�=#"�%&+))�%�%���'+��+!�$(#&('�7�
�
�
�
�



�

�CA�

C��5D27/�%�

��������	�9��<�$������  ����<��$�A��������� &���6��������<��$���!� ������

�����<��$�������������;��������6����$��6������F##L���&����� "�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&���.#&(#�!�� 
#$�!���-&�""(+$�8
(9�%�
�**��':�


#$�!���-&�""(+$�
8�#$%+���**��':�

>� 3� 5�
���'�+.�&���
8!+-: -0.349(0.03) -0.418 (0.002) 
���'� +.�&� ��
� 8!+-:�
",�#&�% 

-0.091(0.038) -0.099 (0.008) 

�$*!#'(+$�8�!+-8>U�
($*!#'(+$�&#'�:: 

-1.126(0.172) -0.874 (0.064) 

�$.�"'��$'�&#'��8!+-: 0.096(0.526) 0.097 (0.390) 
�+.�&$��$'�
�+$"��)'(+$ 

0.011(0.296) 0.004 (0.418) 


("�#!��#!#$���
 

0.02(0.135) 0.028 (0.005) 


+)�!#'(+$�-&+='��&#'� 2.237(0.884) 3.549 (0.86) 
���	�!+�($%�9 0.228(0.035) 0.357 (0.000) 
�&+#%� �+$��� +.�&�
��
 

-0.014 (0.083) -0.004 (0.481) 

Initial GDP per capita 
(log) - -0.00002 (0.575) 

���+$%#&�� "��++!�
�$&+!��$'�8($('(#!: 

- 0.33 (0.530) 

Number of observations 57 52 
R-squared 0.577 0.7505 
F/Wald-statistics 10.67 (0.0000) 120.32 (0.0000) 
Hausman test χ 38B:O�6.89 847C@B5: 
�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'<� Q)�.#!��"� #&�� &�)+&'�%�����������������������������������
*+!!+=($-���('����'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7��

�
�



�

�CE�

C��5D27/���

�������
	�9��<�$������  ����<��$�A��������� &���6��������<��$���!� ������

����H�<��$����������;��������6����$��6������F##L���&����� "�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&���.#&(#�!��

#$�!���-&�""(+$�8
(9�%�

�**��':�

#$�!���-&�""(+$�8�#$%+��

�**��':�
>� 3� 5�

���'�+.�&���
8!+-: -0.696(0.002) -0.479 (0.001) 
���'�+.�&���
�8!+-:�

",�#&�% 
-0.139(0.017) -0.109 (0.005) 

�$*!#'(+$�8�!+-8>U�($*!#'(+$�
&#'�:: 

0.575(0.459) -0.067 (0.896) 

�$.�"'��$'�&#'��8!+-: 0.048(0.807) 0.032 (0.769) 
�+.�&$��$'��+$"��)'(+$ 0.011(0.317) 0.003(0.590) 


("�#!��#!#$���
 

0.023 (0.038) 0.021 (0.029) 


+)�!#'(+$�-&+='��&#'� 3.015(0.820) 3.244108  (0.109) 
���	�!+�($%�9 0.242(0.033) 0.328 (0.000) 

�&+#%��+$���+.�&���
 -0.012(0.191) -0.002 (0.591) 
Initial GDP per capita (log) - -0.0000165 (0.544) 

���+$%#&��"��++!�
�$&+!��$'�8($('(#!: 

- 0.267 (0.579) 

1994 - - 
1995 -0.0443 (0.713) -0.108 (0.317) 
1996 0.204 (0.209) 0.072 (0.566) 
1997 0.397 (0.031) 0.21 (0.134) 
1998 0.458 (0.019) 0.205 (0.135) 
1999 0.471 (0.016) 0.168 (0.200) 

Number of observations 57 52 
R-squared 0.556 0.825 

F/Wald-statistics 11.98 (0.0000) 164.79 (0.0000) 
Hausman test χ 38>5:O�7.05 847B?:�

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'<� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-� ��('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7�7��+'��%�����+$�>??@�=#"�%&+))�%�
%���'+��+!�$(#&('�7�
�
�



�

�CB�

��
C��5D27/�8�

��������	�9��<�$������  ����<��$�A��������� &���6��������<��$����

��!� ����������H�<��$�������������;��������6����$��6������F##L�

��&����� "�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&���.#&(#�!��

#$�!���-&�""(+$�8
(9�%�

�**��':�

#$�!���-&�""(+$�8�#$%+��

�**��':�
>� 3� 5�

���'�+.�&���
8!+-: -0.328 (0.044) -0.460 (0.000) 
���'�+.�&���
�8!+-:�

",�#&�% 
-0.086 (0.053) -0.109 (0.002) 

�$*!#'(+$�8�!+-8>U�($*!#'(+$�
&#'�:: 

-1.228 (0.075) -0.915 (0.050) 

�$.�"'��$'�&#'��8!+-: - - 
�+.�&$��$'��+$"��)'(+$ 0.0103 (0.328) 0.0048 (0.372) 


("�#!��#!#$���
 

0.0187 (0.137) 0.031 (0.000) 


+)�!#'(+$�-&+='��&#'� 3.215 (0.796) 10.55698 (0.016) 
���	�!+�($%�9 0.201 (0.023) 0.352 (0.000) 

�&+#%��+$���+.�&���
 -0.0165 (0.041) -0.003 (0.541) 
Initial GDP per capita (log) - -0.0000128 (0.646) 

���+$%#&��"��++!�
�$&+!��$'�8($('(#!: 

- 0.33 (0.529) 

Number of observations 57 52 
R-squared 0.48 0.75 

F/Wald-statistics 12.24 (0.0000) 120.35 (0.0000) 
Hausman test χ 38E:O�6.70 847@A:�

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'<� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-� ��('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7��

�



�

�C?�

C��5D27/�L�

��������	�9��<�$������  ����<��$�A��������� &���6��������<��$����

��!� ����������H�<��$����������;��������6����$��6������F##L���&����� "�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&���.#&(#�!��

#$�!���-&�""(+$�8
(9�%�

�**��':�

#$�!���-&�""(+$�8�#$%+��

�**��':�
>� 3� 5�

���'�+.�&���
8!+-: -0.692 (0.002) -0.500 (0.000) 
���'�+.�&���
�8!+-:�

",�#&�% 
-0.138 (0.016) -0.114 (0.001) 

�$*!#'(+$�8�!+-8>U�($*!#'(+$�
&#'�:: 

0.524 (0.476) -0.068 (0.891) 

�$.�"'��$'�&#'��8!+-: - - 
�+.�&$��$'��+$"��)'(+$ 0.010 (0.322) 0.003(0.548) 


("�#!��#!#$���
 

0.022 (0.036) 0.022 (0.010) 


+)�!#'(+$�-&+='��&#'� 3.78 (0.766) 4.05 (0.35) 
���	�!+�($%�9 0.229 (0.020) 0.327 (0.000) 

�&+#%��+$���+.�&���
 -0.013 (0.045) -0.0026 (0.587) 
Initial GDP per capita (log) - -0.000015 (0.570) 

���+$%#&��"��++!�
�$&+!��$'�8($('(#!: 

- 0.263 (0.579) 

1994 - - 
1995 -0.041 (0.723) -0.113 (0.283) 
1996 0.203 (0.204) 0.068 (0.580) 
1997 0.398 (0.029) 0.205 (0.135) 
1998 0.463 (0.016) 0.206 (0.128) 
1999 0.475 (0.013) 0.171 (0.185) 

Number of observations 57 52 
R-squared 0.5585 0.8244 

F/Wald-statistics 13.28 (0.0000) 164.79 (0.0000) 
Hausman test χ 38>5:O�23.15 84745??:�

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'<� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-� ��('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7�7��+'��%�����+$�>??@�=#"�%&+))�%�
%���'+��+!�$(#&('�7�



�

�A4�

C��5D27/�#�

�������
	�9��<�$������  ��� �<��$�A�������� &���6�������H�<��$����������;�

�������6����$��<$���� ��&��"�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&���.#&(#�!��

#$�!���-&�""(+$�8
(9�%�

�**��':Q�

#$�!���-&�""(+$�8�#$%+��

�**��'����:�
>� 3� 5�

�
(&"'�N�($'(!���   0.045(0.776) 0.218 (0.034) 
���+$%�N�($'(!�� -0.011 (0.939) 0.166 (0.033) 
��(&%�N�($'(!� -0.062 (0.675) 0.103 (0.186) 

+�&'��N�($'(!� -0.001 (0.990) 0.055 (0.545) 

�$*!#'(+$�8�!+-8>U�($*!#'(+$�
&#'�:: 

-0.739 (0.184) -0.698 (0.046) 

�$.�"'��$'�&#'��8!+-: 0.3(0.028) 0.059(0.526) 
�+.�&$��$'��+$"��)'(+$ .023 (0.037) 0.002 (0.527) 


("�#!��#!#$���
 

0.021 (0.02) 0.012 (0.064) 


+)�!#'(+$�-&+='��&#'� -1.99 (0.57) 4.48 (0.85) 
���	�!+�($%�9 0.32 (0.001) 0.335 (0.000) 

�&+#%��+$���+.�&���
 -.009 (0.008) -0.001 (0.185) 
Initial GDP per capita (log) - -0.150(0.004) 

���+$%#&��"��++!�
�$&+!��$'�8($('(#!: 

- -0.0763 (0.732) 

1994 - 0.101 (0.824) 
1995 -0.051 (  0.473) -0.017 (0.826) 
1996 -0.089 (0.274) -0.045 (0.595) 
1997 -0.085 (0.308) -0.052 (0.545) 
1998 -0.072 (0.413) 0.0006 (0.994) 
1999 -0.106 (0.225) -0.0669 (0.449) 

Number of observations 107 107 
R-squared/�Log likelihood 0.2789 0.55 

F’/Wald-statistics’’ 7.68’ (0.0000) 112.34’’ (0.0000) 
Hausman test - χ 38>C:O�5C7?3�84744>B: 

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'7� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-���('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7��+'���$%�&�*(9�%��**��'�%�����+$�
>??@�=#"�%&+))�%�%���'+��+!�$(#&('�7���

�
�



�

�A>�

C��5D27/���

��������	�9��<�$������  ��� �<��$�A�������� &���6��������<��$������!� ������

����H�<��$����������;��������6����$��<$���� ��&��"�

��)�$%�$'��#&(#�!���-&+='��+*�&�#!���
�)�&��#)('#�

�

�9)!#$#'+&���.#&(#�!��

#$�!���-&�""(+$�8
(9�%�

�**��':Q�

#$�!���-&�""(+$�8�#$%+��

�**��'����:�
>� 3� 5�

�
(&"'�N�($'(!��� 0.060(0.598) 0.207(0.038) 
���+$%�N�($'(!�� 0.011(0.926) 0.169(0.045) 
��(&%�N�($'(!� -0.023(0.852) 0.104(0.221) 

+�&'��N�($'(!� 0.026(0.719) 0.091(0.315) 

�$*!#'(+$�8�!+-8>U�($*!#'(+$�
&#'�:: 

-1.03 (0.063) -.84 (0.022) 

�$.�"'��$'�&#'��8!+-: - - 
�+.�&$��$'��+$"��)'(+$ 0.02 (0.067) 0.003 (0.450) 


("�#!��#!#$���
 

0.02 (0.036) 0.018 (0.007) 


+)�!#'(+$�-&+='��&#'� -1.4 (0.699) 3.64 (0.187) 
���	�!+�($%�9 0.264 (0.008) 0.336 (0.000) 

�&+#%��+$���+.�&���
 -0.01 (0.002) -.0025 (0.061) 
Initial GDP per capita (log) - -0.15 (0.004) 

���+$%#&��"��++!�
�$&+!��$'�8($('(#!: 

- -0.076 (0.732) 

1994 - 0.101 (0.824) 
1995 -0.030 (  0.678) -0.028 (0.705) 
1996 -0.058 (0.48) -0.064 (0.42) 
1997 -0.053 (0.526) -0.075 (0.356) 
1998 0.020 (0.81) -0.021 (0.79) 
1999 -0.062 (0.472) -0.082 (0.314) 

Number of observations 107 107 
R-squared/�Log likelihood 0.213 0.54 

F’/Wald-statistics’’ 7.43’ (0.0000) 106.3’’ (0.0000) 
Hausman test - χ 38>C:O�3B7AE�8474>>A: 

�+'�� )�.#!��� ($� )#&�$'��"�"7� �!!� &�-&�""(+$"� #&�� &�$� =('�� �+$"'#$'7� Q)�.#!��"� #&�� &�)+&'�%� *+!!+=($-���('��
��'�&+" �%#"'(�('���+$"("'�$'��'#$%#&%��&&+&"�V��+.#&(#$����+&&��'(+$7��+'���$%�&�*(9�%��**��'�%�����+$�
>??@�=#"�%&+))�%�%���'+��+!�$(#&('�7���
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�
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)&(��":� /� � � � �
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C��5D27/�N�

��������	������������������ ��� �6������66���������<�$�

 &���6������� �

�

9��<�$������  ��� �6����$��<$���� ��&���

�9)!#$#'+&���.#&(#�!�� 
#$�!��
��-&�""(+$�
8
�:��


#$�!��
��-&�""(+$�
8
����:�


#$�!��
��-&�""(+$�
8
�:Q��


#$�!��
��-&�""(+$�
8
�:W�


#$�!��
��-&�""(+$�
8
�:WQ�

���'�+.�&���
�8!+-: -0.371 
(0.007) 

-0.170 
(0.075) 

-0.514 
(0.002) 

-0.392 
(0.007) 

-0.550 
(0.001) 

���'�+.�&� ��
�8!+-:�
",�#&�% 

-0.101 
(0.009) 

-0.047 
(0.082) 

-0.147 
(0.002) 

-0.112 
(0.007) 

-0.161 
(0.001) 

R-squared� 0.786 0.778 0.672 0.6325 0.6586 

9��<�$������  ��� �6����$��6������F##L��������� �

�

#$�!�

��-&�""(+$�
8��: 


#$�!��
��-&�""(+$�
8�3�����
�����: 


#$�!��
��-&�""(+$�
8��:Q 


#$�!��
��-&�""(+$�
�8��:W 


#$�!��
��-&�""(+$�
8��:WQ 

���'�+.�&���
�8!+-: -0.418 
(0.002) 

-0.222 
(0.087) 

-0.479 
(0.001) 

-0.460 
(0.000) 

-0.500 
(0.000) 

���'�+.�&� ��
�8!+-:�
",�#&�% 

-0.099 
(0.008) 

-0.044 
(0.09) 

-0.109 
(0.005) 

-0.109 
(0.002) 

-0.114 
(0.001) 

R-squared� 0.7505 0.6991 0.825 0.75 0.8244 
Q��('��'(���%�����
W��('�+�'�($.�"'��$'�&#'��
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�

&+��+�&��"'(�#'�%�&�-&�""(+$�=���#$��9)&�""�-&+='��#"�#�*�$�'(+$�+*�'���%��'�

($%(�#'+&�($�'���*+!!+=($-�=#�� ( )2ln101.0ln37.0 DDG −−= α 7�

���&��=�� "�+�!%�$+'�� '�#'� α � � �9)&�""�"� �+$'��)+&#$�+�"� ($*!��$���+*�#!!�
+'��&� ")��(*(�%� .#&(#�!�"� =��$� '����#&����!%��+$"'#$'7� � �$�+&%�&� '+�%�&(.�� '���

($*!��$���+*�%��'� ($%(�#'+&�+$�-&+='��=��$� ('���#$-�"����+$���$('�=�� "�+�!%�

%(**�&�$'(#'��-&+='��=('��&�")��'�'+�%��'�($%(�#'+&�
D

D
DD

G ln202.037.0 −−=
∂
∂

7�

��'� �"� '+� "�+=� ($*!��$��� +$� '��� ��+$+�(�� -&+='�� +*� %+��!($-� '��� ���'<�

�$%�&��+$%('(+$�'�#'�($('(#!����'�'+���
�&#'(+�#))&+9(�#'�!���,�#!�'+�475E3@�#$%�

'���($('(#!�-&+='��&#'��+*�&�#!���
�)�&��#)('#�("�473F7�


(&"'!�<�=���+�)�'��'�����#$-��($�-&+='��#*'�&�%��'�($%(�#'+&�=#"�($�&�#"�%����

+$���$('�8=�(���("��,�(.#!�$'�'+�($�&�#"��($�'���%��'����'���=�+!����&&�$'���
:��
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∂
∂
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37.0ln202.0
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���+$%!�<� ($�+&%�&� '+�*($%�+�'� '��� ($*!��$���+*�%+��!($-�'���%��'<�-(.�$� '���
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21 )(LnDLnDG ββα ++= �'��$��#9(�(;($-���=('��&�")��'�'+���

=��=(!!�-�'�'���*+!!+=($-�&�!#'(+$"�()� )
*2

exp(*
2

1

β
β

−=D 7�

�"�+�&�+)'(����+*�%��'�'+���
�&#'(+�("�#�$+$!($�#&�*�$�'(+$�+* 21 ββ and ��
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exp(*
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β
β

−=D �<�('���#$"�'�#'�($�+&%�&�'+�*($%�.#&(#$���+*���=��"�+�!%��
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0$+=($-�'���.#&(#$���+*�'����Q�.#&(#�!��=���#$�*($%�+�'�'����+$*(%�$���($'�&.#!�

+*�?CF�I�"'�($�'���*+!!+=($-�=#��� *)(*2* DVD ± �

���+� *($%� +�'� '��� ?CF� �+$*(%�$��� ($'�&.#!� *+&� '��� &#$-�� +*� -&+='��

�#9(�(;($-�%��'�'+���
�&#'(+�=��"�+�!%��#!��!#'��#!!�+*�'����+$*(%�$���($'�&.#!"�
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� &#'(+7� ���$� =��

"�+�!%� ��+"�� '��� �#9(���� #$%� �($(���� .#!��"� +*� #!!� �+$*(%�$��� ($'�&.#!"<�
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�&#'(+7�
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