
���� ���	�
�  ��������� ���
��� ����� � ��� �� 

 ������� �	�
� � ��� ����� �	�
� ���1396 )28-17(  

Quarterly Journal of Economic Growth and Development 

Research  
Vol. 7, No. 27, June 2017 (17-28) 

  

* :�� !� "�	!#�$ ��� �!"  �#$  
*Corresponding Author: Majid Ahmadian                                                                                E-mail: mahmadian@ut.ac.ir 

 

���:��  

%�& �& ��'" (�)*+*$ , ��- .�/$ 0�,1� �� 2  & ��3$- ,3� -"�  (,34

��" � � � 5,6$� "7��8� 9" � �" �&,:.       3�� 73�< �*=:�3� %�3�>? -"

%@A�$ B&�C�D"  E3�" -" .�" �&*� %F*� &�*$ � ���" �� ����� B"  G 3� �� 

%HI�6$  ,+�!��,�8  %6�"�   3��- .�3/$ 0�,1� J'�� � B&�C�D"  ��

 K$��) %H�*� ��! �& B���*L: -" 8M1�=$ �&32  (�*L:  8<�3$- ���& B",�

2013-2002        %3�O�� 	�3�H� P�� ,3� 83=�M$ �3�*9 K3<�9 P�� -" �&�
��" ��

) ������L?GMM8$ ��L< Q���< .�" (    B�"&�3=H$ � 3MR$ %6�"� %:  �&

   (3��- .�3/$ �
�: 2��:) ��- .�/$ 0�,1� � B&�C�D"  �� ���$

    � �3��- .�3/$ 03�,1� J'�3� 2�"7O" %: �=H$ E�" %� S&�"& &*F�   3�

8$ 2�"7O" "� B&�C�D"  %� &�*$ E�" S �&T@U      � 3�"&,� V,3< �&*3� W�3�

 ��4��=9 %�,X< � Y��=$  � #� V,< -" �"&,� V,< �&,: -��#� � Y��=$ %�@1�

 �*$-Z Q���< E�=[�� .�" �&*� 8��,� &�*$ B���*L: �& 8?&*IZ?����� 

*<W�Z 84��M��&*' �-8$ ��L< 0��,� %�  <*�   " %3:  3=�&    \73F �3� �3��"7�

         3D�O �36' ��" %3M�,$ K3+�
� �& � 3$ �  =�3�� 84�3�M��  D�O �]'"

 �*$-Z Q���< ^�=�+ .�" 84��M��&*'�T@U "&*�  �  <&"& ��L< 7�< *�*$�$��

 &*F� B&�C�D"  �� %� ��- .�/$ 0�,1� J'�� -" %O,_ `� %6�"� %:

&�"&.  
  

��	
 �� ����:  �B&�C�D"  �� ���- .�/$ 0�,1� J'���T@U 

"&*�  �.%H�*� ��! �& 01�=$ B���*L: ���*9 K<�9 �*�*$�$��  
���� ���:JEL C33 ،I18 ،O11.  

 

 

Abstract: 

In recent decades environment has been an important 

issue more than any other time. Hence, this study 

investigated the relationship between economic growth 

and environmental quality indicator in selected 

developing countries (including 32 country) for the 

period 2002-2013 by using a dynamic panel method 

based on generalized method of moments (GMM). The 

results show that there is a positive and significant 

relationship between economics growth and degradation 

of environment (environmental quality degradation), 

which means that an increase in environment 

degradation indicator increased the economic growth. 

This case is because of the rate of resource depletion 

begins to exceed the rate of resource regeneration and 

Pollution Haven Hypothesis in the studied countries. 

The results of Sargen and Arellano-bond autocorrelation 

test also respectively show, there is correlation between 

tools and component disruption and model does not have 

autocorrelation in the first order difference. Meanwhile 

results of Toda and Yamamoto Causality test show the 

existence of unilateral relationship from the 

Environment Degradation indicator to Economic 

Growth. 
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�$ 83�,#� Q��3�< %:

       �& � � 3$Z 3�& %3� }�<-*3: 3��- .�3/$ 8=/=$ %�+,O

8?&*33IZ -" 833',� z*33C' ) 33�" � 33�  33��v� �33�8<�33�@4�  �

"��k�� ��2008 :651.(  

 %336�"�U 833$ ��33L< "� &�*33$ E33�" ���"�   33�� %33:  33�&

      ��?-�3� 3��- .�3/$ &*3Me� �3� %: &*�  �"*' �&�D B&�C�D"

   83=/=$ z*3C' �& 8�,#� c�HI�6$ B",� 8@u" �7�4<" . ���

  &*3F� �*X=$ %� B �"*� E�O�� &�*$ �& }�<-*: ��- .�/$

8$ ��- .�/$ �
�: �  $Z�& ���$ %6�"� ���   %3� E�",��3=� � 

8$ B&�C�D"  �� ��Z %: �"�� E�" ���9 ��M<&    -" 83L1�  3<"*�

 ��� ��- .�/$ c]kL$ B",� K! �"�	���� �.  

  %3�& K�"�" �&1990     83=/=$ %�3+,O z*3C' �& w3/� �

  B&�3�- 8�,#� c�HI�6$ � �&*� �"& ����� }�<-*: ��- .�/$

 %6�"� -" 8<���L9 B",�U    � . �3�� {�3#<" %3� ���"�   `3� &*3F

 3�I�HO E�� P*F&*' � 8�"g %6�"�     3�
�: � B&�3C�D" B�3�

        �B,3X< 8<�3M$ l63� �& .3�" &*e3L$ ���3�� 3��- .�/$

�&,: 8H� t@�1$ ��? =��*<  �"� ��3�� %� � <"  P�� � �3�   8��3�

 %:  <-"&,~�,�av� �I�HO ,� ��- .�/$ 0�,1�  B&�C�D" B��

%k��*� � *$�"&*� %��)  =�& ��L< "�1 �1996 :83.(  

8$ B,X< 8<�M$ E�"         <*3� 	�3�m� %�3�& ��3ei %3�  3<"*�

��*��<�9)2 �2000 :401� $ .(    � 3$ %3��9 ,� 8��� %=�e�  �� B��

B7$�  ��3 �&"& K�kL� "� ��" %��& � � � %�'��   ,3k�)  3<"4 �

1982 :165E=��*I*: � E<*e� S5 �1993 :105� $ �e=�" .(   B�3�

8$ ��*9 8��� %=�e�  %:  =���   3��*@6$ �&,3: ,R:" ! �Z %@A�$

8$ 8� �  ���      -" %3: � 3<�"& �*3�! �Z �& � 3==: G,C$ ��e<

8$ K! %=�e� �,�=: %�,X< |�,_ � $ E�" -" 8',� S <*�  %� ��

8$ %F*�  �� ,��$ B�� ,� 8?&*IZ c",a"   y3o*@9 �& �"�)  ==:

E?�e��� �6 �1991 :219  B�� ,3� ��7:,�� 8m��$ %: 8I�! �& .(

�,
<8$ 8H�M_ Y��=$ E  �*I*�)  ���1986 :148   83@: �*3_ %� .(

� $ 8$ ��L<  �� 8��� %=�e� � 8?&*IZ B��   &�*3$ E�" %:  �&

 83$ 8?&*IZ 2��: � B,�?*@F 0M� (8?&*IZ)    %�3�& �& .&*3�

   Y��3� �  3�I*� -" \7F `� �"*=U %� 8?&*IZ -" �e=� %< �{�& B =�

8$ %F*�  �I*�  "� ��- .�/$ %k@� �&*�   8@$�3U �"*3=U %� 7�<

8$ ,X< �&  �I*� -"   79*3I)  3<,�?7 �1994 :163 8k3�=�@�k�i S8 �

1994 :851 � E?�333e��� � �"� 333@F9 �2000 :447 333�
�: .(

8$ "� ��- .�/$ 8�#! �� �"*�    &�"�  3�I*� %3� %: 8����' -"

8$    83$ &�3#�" %3: 8?&*IZ �� &*�      � &,3: B-�3� {*3e
$ �&*3�

�-" <" &*�< B,�?S �$- �&  �I*� Y��� �& ��- .�/$ 	#! %: 8<

8$ �&"& �",D &*�.     c�3�I�$ �  3U"*D �"73�$ %3: �=H$ E� �   B�3�

    %3� 8����3�& �*3X=$ %� ��Z %=�e� l6� B",� 8?&*IZ %� d*�,$

  8O�3: �" ��9 B��O .�",� �& ��- .�/$ �
�: %=�e� l6�

8�< � $ -" KkL�$ {*� ��,? . ��� ���&  �� B�� 8$ "-    =3���

%: `��]:*A<  �I*� Y��� -"  � 3$ �&��Z �& %� B",� ��   B�3�

�&,: �&�
��" %=�e�  �� }kO*�)  <"10 �1996 :333 .(���" ,� 

%HI�6$ � $ E�" ,$�� -" B"  �����" ,�   � 3=�Z7O �� ��a 8�&-��

 � 3� J1L$  �I*� K$"*U B",� ���m$ %� M�<    E3�" �& . 3<"

                                                      
1. Resosudarmo &Thorbecke (1996) 

2. Panayotou (2000) 

3. Ramsey 

4. Becker (1982) 

5. Tahvonen & Kuuluvainen (1993) 

6. Van der Ploeg & Withagen (1991) 

7. Lopez (1994) 

8. Chichilinsky (1994) 

9. Geldrop & Withagen (2000) 

10. Hofkes (1996) 
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%��& U %� 8?&*IZ �� ��- .�/$ B =�  �  3�I*� K$�U `� �"*=

   � �W �3�" `3� �"*=U %� ��- .�/$ �
�: 3�T@U  Y��3� -" 8

8$ ��*@6$ . ���  

� $ ,��� %�  ��� ��e< �&    .�3/$ 03�,1� %� d*�,$ B��

  � 3$ �& B"�"& %��& E�" .&*� %�'"&,9 B&�C�D"  �� � ��-

 8$*�U �&�H�   83$ c��3#� �",�� %� ��- .�/$ �  ��    3���

 �  =@9*:) �*3@��1 �1994 :783  ��3� �& .(1999     %3� 83',� 73�<

%=�7� &��Z,� �&� /$ B��   n�,3< �*L: �& 86�/$ ��- B��

 E�" {�< �  =�'"&,9 ��- .�/$ B",� ��*9 � $ `� |�,_ -" �

      %�M3� . 3< �$�< 3��- .�3/$ (�,3�=:) G�k� "� &*' 8��,�

8$ ��L< �e<Z B-��       .�3/$ (�,3�=:) G�k3� 2��3: %3:  �&

���- 8$ 0M�  &� ! �& B&�C�D"  �� %: &*�1/0   �&  3u�&

c�,a %@�F -" %: c�,a %<W��  �� � ���  86�/$ ��- B��

8$   &� 3! �& � ���23/0     ��3� �3�  3u�&2030   2��3:   . 3���

  8U�3��F" B�" ���! }�,��$ -" �&�
��" �� `��*� � *$�"&*��-�

B-�� %�M� � .�/$ �
�: &*Me� %:  <&"& ��L< �8���  ���-

 "� B&�33C�D"  33�� E�33=[�� � 2��33: "� 8�$]33� c]k33L$

/� ,�av� 8$ �",D  �`��*� � *$�"&*��-�)  �&1996 :83.(  

       .�3/$ 3�
�: %3: 3�" l3+"� � E3��� ,+�! ��! �&

  83$ ,3a" B&�C�D" B��&,k@�U B�� ,� ��-    ��*3C=$) &�">3?

2004 :91�I�HO .(  231� {��� �& ^�M�,m� B&�C�D" B��    %3� �3�

  .�3/$ 03�,1� 0M� &*' %�*<  3��-  83$   ̀ �O�3�)  <*3�2 �

1994 :75733�I�HO c",33a" .(  33�
�: B�� ,33� B&�33C�D" B�33�

8$ � �[�9 ��- .�/$       K3$"*U -" 83',� %3� 84�3�� �  3���

  &�"& B&�3C�D" ���'�� �  �I*� Bn*I*=k� �c�/�F,� � =<�$ ,4�&

8$ %���"� %H�*� l6� %� 8U*< %� �e=�" %�� %:   3� . =3��� l6

 83@'"& JI�'�<  �I*� %� 7�< 8?&*IZ3     84�3�� %H3�*� �"73�$ �

}�<-*: 8���- .�/$ 8=/=$ %�+,O) &�"&4.(  

       c�3��&" �& 83��H�F $]3� �  3$Z�& l63� E�3� d�M��"

%�& �& B&�C�D"      %3HI�6$ &�*3$ ���3�� &" 3H� %� � B&���$ B��

 B�� ,� $]� �e<Z |�,_ -" %: ,��$ E� =i .�" %�O,? �",D

l6� 8$ ,a" �*L: `� �& ( �I*�) 8F�,'  � � 8����=� �&�">?

� <-�� �$]� � 	I�� {&,$ %: �" �Z ,��$ E�I�" .�"  ,3� 

  =����,e�)    �& ,�3L�� ��3: B�,�< �"*=U %� � ( <�"& ,�W�� B��

    83$ �3e<Z �3m�m! �& . 3<�"& �",D �,��&   13�  3=<"*�   � ,3�

8<W*_  �,e� &*' ,kO -" �  ==: ��: ,�  E�3=[�� $]� . <,�?

                                                      
1. Copeland & Taylor (1994) 

2. Shafik (1994) 

3. Gross Domestic Product 

4. The Environmental Kuznets Curve Hypothesis 

8$   B&�3C�D" (B�� $��9) c" �I*� �P-*$Z c",a" |�,_ -"  <"*�

   &",3O" �73�4<" E�O� W�� wU�� �$]� �& &*Me� . L1� &*Me� "�

 l6� �&�C/�8$ ,�W�� c] &*��  %��$,3� 8�&-�� ",�-   B�">3?

 �"7�$ ���C/� 83$ %6�"� B"�"& &,O c]     �"-*3$Z 23<"& . 3���

� �7�< 	I��  .&*3�  =�"*' "�"& "� B,�e� &,k@�U � B,�?&�� 8��<"*

 2�"7O" � ,�$ � �,$ �"7�$ 2��: 0M� $]� E�" ,� ��]U

}339 %33� |�*33L� �8? 33<- %33�  33�$"  �"��& B",33� ,�33L�� -" 33<"

%��$,� l6� 2�"7O" %#��< �& � 84��L<-��   2�"73O" � B�">?

8$  �I*� %� %��$,� M�< .&*�  

  

4- �5��A 
 O$� ��P  

4-1- ��� �>���  

�*$-Z -" 2�9 " ��"      83��,� %3� �� 3$ E�3�1� B",� {-W B��

   83$ %3�'"&,9 B&�3C�D"  �� %@�F -" ��,���$ %�@: 8��<�$   S&*3�

��� &" H� ",�-  -" 2�� 8��,� &�*$ B��10  83$ ���   �& . 3���

  H� %@!,$ -" �&�
��" �� 3�T@U  "&*3�  ��� �3$   3eF � &*3F� *�*$

  B&�3C�D"  �� � ��- .�/$ 0�,1� J'�� ,���$ �& %6�"�

8$ �",D 8��,� &�*$  �&"& P�� -" �&�
�3�" �� }~� .&,�?   B�3�

     � 3��- .�3/$ 03�,1� J'�3� � $ &��Z,� %� ��*9 8�*@���

    �& %H33�*� ��33! �& 0331�=$ B���*33L: �& B&�33C�D"  33��

��33�  B�33�2013-2002   33��e< �& � %33�'"&,9%33�  833��,�

�*$-Z  E��H� �*X=$ %�  <*� *<W�Z 84��M��&*' � ��?��� B��

 �  �"*' %�'"&,9 � $ P-",� 8�*'.  

  

4-2- �&�� ��#� %��*@  

  ��*�3�,?� B��,���$ �&  !"� %L�� &*F�  ��v� { U c�*u �&

        	3� c�3��&" %3� B-�3�< �  3�  3�"*1< K3u�! 84�'�� Q���<

  %3L�� �*3$-Z " ��" �& S��< 84���M<"   }~3�@�O  3!"�-  ��,39

)PP) %�O�� 	��H� ,I*O 8k�& �(ADF  E�3� � �",�9 �*$-Z � (

)lm 8$��� B",� (   ��3L< �$ %� Q���< .�" � � �*$-Z ���,���$

8$      � 3�H�F  3�� %3@�F -" � 3$ B��,���$ -" 8',� %:  =�&

 l6� �& {�*�10 ,4�& B��,���$ -" 8',� �  =��� (���9) �<�$ %

33C�D"  33�� %33@�F -" � 33��- .�33/$ 033�,1� J'�33� �B&�

%=�7� %��$,� ��"*<�' %<",� G,C$ 8��e< B��    %3F�& � B�">3?

�&*� -��   83$ (�3��9) �<�$ %
D� E�I�" ��     �3�,���$ E�",��3=� � <*3�

) �� ,
u %M�,$ -" %���M<"0(I  ̀ 3� ��  ) �3�1(I    �& Q��3�< . =�3��

) �� F1� � %o"�" ( . <" 



24                        %�#��&� %���'� � -" B �"*�) B&�C�D"  �� ,� ��- .�/$ 0�,1� ,a" :32 (%H�*� ��! �& �*L:  

 

 ���31��< .�  !"� %L�� �*$-Z Q|�m/� �& � � �&�
��" B��,���$ %�@: (8��<�$)  

,���$  P-value  ) �*$-Zlm(  P-value  ) �*$-ZADF(  P-value ) �*$-ZPP(  
 %M�,$

84���M<"  

   33��- .�33/$ 033�,1� J'�33�

(l6�) 
9994/0  22131/3  9930/0  5599/39  8132/0  8507/53   

 E�I�") ��- .�/$ 0�,1� J'��

(%
D�  
0181/0  09429/2-  0071/0  0728/95  0000/0  924/209  )1(I 

�H�F  ��  0000/0  05934/5-  0000/0  430/156  0000/0  714/159  )0(I  

{�*� 0000/0  04219/9-  0000/0  947/146  0000/0  822/181  )0(I  

    �"*<�3' %<",3� G,3C$ 8��e< %=�7�

(l6�) 
9996/0  37510/3  9997/0  2741/25  9993/0  9028/26    

   %<",3� G,3C$ 8��e< %=�7�  �"*<�3'

(%
D� E�I�") 
0288/0  89800/1-  0291/0  3285/75  0000/0  782/117  )1(I 

 B&�C�D"  ��(l6�)  0000/0  4741/30-  0000/0  67/1174  0000/0  62/1496    

B&�C�D"  �� (%
D� E�I�")  0091/0  36020/2-  0199/0  3431/89  0001/0  749/116  )1(I  

%��$,�  B�">?(l6�)  0000/1  46466/5  0000/1  2612/21  0000/1  4858/12    

%��$,�  B�">?(%
D� E�I�")  0251/0  95810/1-  0024/0  8709/87  0001/0  422/103  )1(I  

 �&*� -�� %F�&(l6�)  1594/0  99709/0-  2358/0  7781/71  0038/0  2172/98    

 �&*� -�� %F�&(%
D� E�I�")  0051/0  56882/2-  0049/0  9586/96  0000/0  465/251  )1(I  

92A� :|�m/� c�M��/$

      J'�3� � B&�3C�D"  3�� ��3�$ %36�"� 8��,� �*X=$ %�

8�< ,4�& ��- .�/$ 0�,1�    � �&�3� �*�3�,?� `� -" �"*�

 l�+*�) Km��$ B��,���$ 84���M<" %M�,$ E�O,? ,X< �& �� �

 $ %36�"� 8��,� B",� �*X=$ E��� %� �&,: �&�
��" (� =�&  ��3�

      `3� -"  3��� 3��- .�3/$ 03�,1� J'�� � B&�C�D"  ��

 �,e� Km��$ B��,���$ ,��� � ,���$ �& E�" ���$ ��*9 �*��,?�

 P�� -"  33��� E�",��33=� S33�F   P�� �*33[�� ,334�& B�33�

%�O�� 	��H� B������L?1   �3�,���$ -" 8',� %: ",i �&,: �&�
��"

%M�,$ -" %���M<" 8',� � ,
u %M�,$ -" %���M<"  83$ `�   �  =3���

 c���&" -" �&�
��"	� 8H�F 8$ {-W    Y3O� B",3� E�=[�� . ���

      �3��"7�" }�,��3$ -" �3�,���$ ,��3� � %3
D� �� ,���$ 84��M��

8$ �&�
��"    *3<W�Z P�� -" ��3#=�" �& �&*3�-  E�3�1� � 3<*�  �-

 %3@!,$ �& %�O�� 	��H� B������L? P��     � 3� %3�O,? �,3e� B"

: �" ,:g %� {-W .�"   -" �&�
�3�" �3� �� $ E��1� -" }9 %

%� ��?��� �*$-Z     %3�'"&,9 �3��"7�" }�,��3$ �&*� ,M�H$ 8��,�

8$   84�3�M�� { U -" 8:�! ,
u %�+,O �*$-Z E�" �& %: &*�

 ���"7�"8$ �]'" \7F �� E�=[�� �  ���   84�3�M��&*' �*$-Z

*<W�Z-8$ �",D 8��,� &�*$  <*�  P-",� 8�*' � 8���& �� &,�?

�      ,3:g %3� {-W . 3��� � 3� �&"& l�+*� 8�*' %� � $ E��1�

                                                      
1. GMM (Generalized Method of Moments) 

  �& ��3�$ %6�"� &*F� c�Ma" �*X=$ %� �� $ E��1� -" KMD �"

  � 33��- .�33/$ 033�,1� J'�33� � B&�33C�D"  33�� ,33���$

 -" %6�"� E�" eF E��H� E�=[���T@U  "&*� �   �,3e� *�*$�3$��

.�" � � %�O,?  

  

4-3- �������# � ���� (,C��  

 � "&*��   ��3� �& *�*$�3$�1995     c�*3u %3� �&�3� P�� `3� �

�1�� E� � $ `VAR   3H�� K�  ",3� �%3�O�B  3��,�8   %36�"�

�T@U 9 ,#<,?� " %3:  <&,: �W ��" �e<Z . <&"& &�e=L 3� P�� E

�!8 ",� �&� &*F� .� %6�"� ` 	3�  83H�F  3����$ E� < �3�, 3� 7

8$ ,M�H$ " �& . ������ " ��" P�� E�%
D� &" H�    ) �3�Ke� (�  %3=

 � $VAR   ",4�� %3F�& }~3� � 83�  7:�3$�) 	�dmax "� (

H��� � &,: E 3�  � 3$ `VAR    %3
D� &" 3H� �3� "�  �3�B )k + 

dmaxkL� (� %�MI" .&"& K  3=�",O    <�3$- %3
D� ��31�<"8   ,3M�H$

    %3: &*3�  3�"*'k ≥ dmaxk + dmax =2    � "&*3�)  3���

 �*�*$�$��1995 :230  �*3$-Z {�#<" B",� 21� E�" �& .( 3�T@U 

*�*$�$�� � "&*�       %3� %3F*� �3� S3�" %3=�e� %
D� E��<"& %� -��<

   ��3� &" 3H� -" ���*3L: &" H� |�m/� E�" �& %k=�"    &�*3$ B�3�

8$ ,�L�� 8��,�   %3=�e� %
D� E��H� B",� `�o�:Z ���H$ -" � =���

8$ �&�
��" .&*�  
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 ���32 .��<�� %
D� E��H� Q��- .�/$ 0�,1� � B&�C�D"  �� ,���$ E�� %=�e  

%
D� HQ SC AIC  FPE LR  LogL  

0 88/2 92/2 85/2 059/0 NA 41/89 - 

1 *15/6 - *02/6 - *23/6 - *74/6 *98/561 *4004/205 

2 70/6 - 50/6 - 83/6 - 67/3 25/43 86/228 

92A� :|�m/� c�M��/$ 

 ���33 .��<� �*$-Z Q�T@U ( I"� �*$-Z) ��- .�/$ 0�,1� � B&�C�D"  �� E�� *�*$�$�� � "&*� 

,
u %�+,O  K��m$ %�+,O  Value  P-value  %#��<  

 &� { UH�  �*$-Z)F(  
 ��- .�/$ 0�,1� J'��⟶ B&�C�D"  ��  

5375/0  725656/0  
 &� { UH� 

 &� { UH� (�& B�: �*$-Z)  5365/0  1769/2  

 &�H�  �*$-Z)F(  
  ��B&�C�D" ⟶��- .�/$ 0�,1� J'��  

0052/0  361366/4  
 &�H�  

 &�H� (�& B�: �*$-Z)  0045/0  08410/13  
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 �B&�C�D"  ��2 ) �� F Q���< %� %F*� �� ^�=�+ .�"1  %3M�,$ (

  33�� � 33��- .�33/$ 033�,1� J'�33� ,33���$ �& 84�33��M<"

8$ `� B&�C�D"  � $ %
D� . ���VAR �3 8$   �*3$-Z �  ���

�T@U  %
D� E�O,? ,X< �& �� *�*$�$�� � "&*�3 8$ 8��,� .&&,? 

 �� �� F Q���< %� %F*�3 �*$-Z �& ��T@U    *�*$�3$�� � "&*3�

 eF�T@U   B&�3C�D"  �� %� ��- .�/$ 0�,1� J'�� -"

 l6� �&958$ �",D  ��v� &�*$ %   3eF 8e�=$ S&,�? 3�T@U  -"

 l6� �& B&�C�D"  ��95  3��- .�/$ 0�,1� J'�� %� %

8�< �",D  ��v� &�*$ � &�     c",3���� %3: 83=H$ E� � S&,�?  ,3���$

         3�� ,3���$ �& ,3���� w3U�� 3��- .�3/$ 03�,1� J'��

8$ B&�C�D" .&*� 

 

4-4-��� E,�0�  

����   *34I" � 3� ���� %: �*_B  3�    P�� -" �&�
�3�" �3� � 3� &�

�&"& S �&,? &��Z,� %�O�� 	��H� B������L?   E3�" B",� {-W B��

 �E��1� Q���< .�" � � %�e� 8<�eF `<�� ��� -" 7�< %HI�6$

��$�:%���"� , B&�C�D"  ��  

��$�+*� ,�/8  
�&"& �*$-Z ��B :,��M8 %�O�� 	��H� B������L? P��)(  

,+�0   ���$Zt P – value 

��- .�/$ 0�,1� J'��  0387688/0  46/2 014/0  

�H�F  �� 0286923/0- 77/6 - 000/0 

{�*� 0007074/0-  72/2 -  007/0 

%=�7� �"*<�' %<",� G,C$ 8��e< B��  2521092/0  50/6  000/0  

�&*� -�� %F�&  0009019/0  64/5  000/0  

%��$,� B�">?  50/8  68/2  007/0  

� $ " M$ -" f,U  652781/0  87/3  000/0  

 ���$ZWald Chi2  00/19047  

P-value  00000/0 
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B�*A� ��  � $ E��1� -" (&�"& B��?-�� � � ���� B&�C�D" B��

 %H�*� ��! �& 01�=$ B���*L: B",� ��3�" ,�  ) �� 3F2 "� (

8$    :&,3: ��3�� ,�- c�*u %� �"*�  ��3�" ,3�    �*3$-Z ��� 3F

Wald Chi2 � =�& ��L< �"&�=H$B K:  3�,?���*    �3� S3�"

   8$�3�� 83<",/� ,�&�3m$ %� %F*�   83=H$ �3�,���$  83$ �"&   . =3���
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���� ���?��� �*$-Z Q���< %� %F*� ��      ,3�- �� 3F �& %3: �*3_

8$ � ��L$ ��"7�" 84��M�� { U -" 8:�! Q���< �&*�   \73F �3� �

833$ �]33'"    �*33$-Z 833��,� %33� 733�<  33H� %33@!,$ �& � 33���

8$ %�'"&,9 84��M��&*'   �� 3F �& ��?��� �*$-Z Q���< S&*�

)5:�" � � %o"�" ( 

 ���35 .��<���?��� �*$-Z Q 

Estat Sargen  ���$Z  P-value 

Sargen Test  10219/22  9253/0  
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8$ � ��L$ ,�-      %3M�,$ K3+�
� �& � 3� �&- E�3�1� � $ �&*�

   833$ 84�33�M��&*'  33D�O �336' ��"    �*33$-Z Q��33�< . 33���

) �� F �& 84��M��&*'6.�" � � %o"�" ( 

 ���36 .��<� *<W�Z 84��M��&*' �*$-Z Q–  <*�  

Estat abond  Order  Z  P-value>Z  
Arellano-Bond 

Test  
1  0101/1-  3124/0  

Arellano-Bond 

Test  
2  7173/1-  0859/0  
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