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Abstract: 

In most previous studies concerning investigation of 

factors affecting economic growth, spatial dependencies 

have been ignored which would result in biased and 

inconsistent estimates. At first, economic growth of a 

country is influenced by its own geographical, internal 

conditions and capabilities then affected by the spillover 

effects of neighboring countries and its trading partners, 

which these influences by others on growth of a country 

are called spatial effects and spatial dependencies. 

Therefore, this study examines the factors affecting 

economic growth by using the spatial dynamic panel 

method in both developed countries (members of the 

Organization for Economic Cooperation and 

Development) and developing countries (members of the 

Economic Cooperation Organization) during the 2001-

2015 period. The innovation of current research is to use 

dynamic matrix derived from bilateral trade of countries, 

which varies over time. By estimating spatial growth 

model, positive spillover effects from one country to its 

trading partners have been confirmed in both developed 

and developing countries. By comparing the results, 

only the physical capital factor has contributed to 

improving the growth of developing countries, while in 

developed countries, in addition to physical capital, two 

factors including human capital and trade have provided 

further growth. In order to capture positive effects of 

trade on advancing economic growth of ECO countries, 

it has been suggested to consider political and 

institutional changes in economic development 

programs. 

 
Keywords: Economic Growth, Augmented Solow 
Model, Spatial Dynamic Panel, Dynamic Spatial Weight 
Matrix, Trade. 
JEL: O47, F43, F13. 

  

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

* �-��.)!�/�0�11 3���.4 ���.4 �#52 

1.  ������ ���	�
���� ���� �	���� ������� �������  

2� ������� .
 ������ ���
����� ���� �	���� ������� ������ 

 :7(�&��)14/6/1397            :?�&@51/10/1397(  

 

Spatial Analysis of Factors Affecting Economic Growth with Emphasis on 

Trade 
  

*
Mohammad Reza Kohansal

1
, Hamideh Hamidehpour

2
 

1. Professor at Faculty of Agricultural Economics, Ferdowsi University, Mashhad, Iran 

2. Ph.D. Student in Agricultural Economics, Ferdowsi University, Mashhad, Iran 

(Received: 5/Sep/2018          Accepted: 22/Dec/2018) 
  

 



116                                                          :9&
�M�B � ��B&1�&  +
'$)2+�456& "�
 1� /�$ 	�b� e�  ).�'K 1�7JK �1,K )./�0$(9&1;&  

 

  

1 - �!��!  

�M ��=
 � "$D
+ f0� 
+ ��b( g�    ";"3:K )3� 1,�$ ��B
':

 9��$ 
+ 2+�456& "�
 )Oh�$ G��B&    *& �3K G3�& �"� �B
':

  "3�
 g"B )� �2+�456& "�
 1� 
&`A17& %$&'( ;����� _;1U

  )3;1b� 9�3�$ @;& 
+ ."�'� %i�� -"$"�O� 
&";�� � j'O0$   2�3B

  )35F&+1� "3�
 )Oh�$ )� 2+".5$       )3  G3eA 9&'35� ";�3� ."3�&

);1b�   '/'3� -13�&
 )/�^$ �� 2+�456& "�
 9
"$ 2�B1 )1956 :

65(   9&'�( ��")/�^$  );1b� �
��
+ 2& 2   2+�3456& "�
"   k�13�

 ."�  

%�O#K *& 2
���� k�1� )0^� '/'� �"$    .G3�& "3�
 2�B

�"$ 5T  ;�B +�;* -��eK '/'� �� ) )�;�^$ _;1U *& "�
&+ 2


+ 15�� '/'� �"$ ��l  9D '/'� �"$ Om& ),�5� ."� "�B&'F

 G�& ;\�= );�$1� G��Z�& )M��   9�$* U n;1� "�
 "�&'K

)� � "B+ f�!'K &
 (-"$"�O� "�
)    2&13� );�$13� 1>;+ -
�Z(

   @�3� )�&13� "$D
+ -��eK f�!'K     a3$ ;�3��K )3� �B
'3:l 

�B )� .G��� Z���$ 1K&1= ";�� "�
 �"$ f�!'K 2&1� %�/+ @�

 �1$�
) +'�� �
1� &
 '/'� �"$ *&2006 :7.(  

)� );1b� )maF 
'U   �+13  .3� "�
 2�B     p13U )3� "3�&

      	"3( � 2
&"3;�� � �B
'3:  "3�
 q13� 9��$ ga5F& 9'A��'A

        %3$&'( )3� &
 ga53F& @3;& �3��D ."3�B+ f�3!'K &1�D 2
&";��

�+&+ GZ�� eO5L$  "�&  ) %$��   15�Q$'3�) "3��="B -�(&"3�&2 �

1934 :259�133� 2r'33/'�MK -&133��YK �(  �'/'33�) &*1956 :65 �(

�
&) 
�33  @�33! S*'33$D3 �1962 :73s;�$133� G33��Z�& q133� �(  

����& t� '/)4 �1988 :3�B � 1M�) 9���& "/� � +&* �(M9&
�5 �

1990 :12�
��) G/�+ u
�L$ f0� �(6�1990 :103  � _3�^#K �(


) ).33�'K �133$�1990 :71@�33� -
�33,K �( @�33��1A) %33O�/&7  �

@�QOB8 �1989 :61 ... � (��) "�5�B  �211388 :92.(  

� �33$&M   G33�& 9D )33]'K %33��6 )33533   "33�
 )33;1b� 
+ )

'h�  ��aI$ v1= �  +'�     �3� � "�53�B %^53�$ �B+�456& )

 )3/+�Z$ �B   /�3T 
+ ."3�
&"� 2&  3   G=13:�� G3�.6&� 
+ )   2�3B

KM;r'/'�M; 
+ I  �$ 
': 3M   )3� G3�& @    13>;+ 2�B
'3:

@�� -
�,K =1U *& � "��; ��^5�&   -w'34#$ -w+�Z$ � %O�/&

                                                      
1 Solow (1956) 

2. Schumpeter (1934) 

3. Arrow (1962) 

4. Lucas (1988) 

5. Becker et al. (1990) 

6. Barro (1990) 

7. Grossman (1989) 

8. Helpman (1989) 

 @��   �w�3� 2
�,K �,T 
+ �B
':      %3m� �3B )3� &
 �B
'3:

33$    "33�
 �"33$ )533�� +�33456& v133= N;&133� @33;& 
+ ."33�

'h� ��aM'/'� - \�� ;�<= -&17& � +'� "B&'L� 1Z5.$ 9&'�

  +�33456& "33�
 f�33!'K 
+ @33;& 
+ ."33�178$ 2   "33;�� -
'33m

>5�Z�B    � '3B) "�'3� )5=1A 1b� 
+ \�� %�5#$ ;�<= 2�B

�BM9&
�9 �2013 :450( .  

)5=�;  U -�^�^#K 2�B50    �3T \3�� 13�F& ���   @3;& *& 

 G�& ; "�
 q1� )I    �;& 13� ��a3( 
': 3M    "3�
 q13� )3� )

;\�= );�$1�M 9��B ����& �   "�
 q1� )� �G�& )5��&� 
':

  1;�3� "$D
+ f0� �       13b� *& P3� .+
&+ >53�� \3�� �B
'3:

 K
'3m 
+ �,��+�456&  3  >53�Z�B )     x�3#/ ;�3<= 2�3B

K& %��6 1�y 2
�$D H;�5� )� 1,�$ "�':�M   � 
'3K
&) "3� "B&'F �

 z'10 �2007 :1033 >53�Z�B @5=1A �";+�� .(    ;�3<= 2�3B

�� � C;
& ?(��    �Y5$ C3;
& *& 3��� �3B15$&
�� 9+'� &
�  2�3B1

  S�
 1;�3� �3� ;�<= �"$ H;�5� 
+ -��eK � �"� g`T   2�3B

$ ;�<= 1�y 2
'U )� .+'�    )3� �B15$&
�� ;�<= S�
 
+ )

   � C3;
&�� �;�3<= >5�Z�B x�#/ %�/+ 3    1;+�3^$ � �+'3� &
�

 3$ Ram& �B15$&
��    3/ � '3;) "�'3�11 �2012 :2  )3,�5� 
+ .(

; 
+ "�
 )Oh�$ �
1� G�]I  �*�� +�456&  ;�3<= '/'� �"$

 1B "�
 G/�T @;& 
+ .+1�A 
&16 �+�e5�& +
'$ ";��   G3#K 
':

 ;�<= -&17& 1�7JK ; 1� �B
':M G�& 1>;" 3    -&1�7J3K @3;& )

    �"33$ +
&� ;�33<= >533�Z�B P;1K�33$ C33/�6 
+ ;�33<=

  3$ ;�3<= ,��+�456&   �B � "3��B1=) +'3� 3M �9&
�1396 :

124.(  

 ),�5� 
+  *& �B
': ���� L$ 2�B    �-
�3,K )3O�] *& {3O5

K ).�'KM9�;1] �2r'/'�  );�$13� 2�B   G3���� � 2
&`3A   2�3B

   *& 2
��33�� ."�533�B |�33ZK
& 
+ �33B �33� 2+�33456& (�33�5]&

�BM2
� 9�$*�� C/�6 
+ 2+�456& 2�B    )3O�] *& {3O5L$ 2�B

�B 9�$*��M2
�  2+�456& ).�'K � �B(OECD
12

)   � �3��
& 
+

;1$DM�B 9�$*�� � �M  2+�3456& 2
�(ECO
13

)   ���3�D 
+ 3  )

         � -
�3,K ).3�'K g"3B �3� �G3�& 9D '3<( \3�� 9&1;& 
':

);�$1� @�� 2
&`A );�� %O�/& �"� 2
&`A    -
'3m @;"3� ."�& 3  )

�B ).�'KM2
�  1B 2+�456& "�
 1� -
�,K ).�'K � �B   
'3:

)� � �+'� 
&`A17&   13B ��a(      2+�3456& "3�
 G�.3!� *& 
'3:

                                                      
9. Ho et al. (2013) 

10. Ertur & Koch (2007) 

11. Yu & Lee (2012) 

12. Organization for Economic Cooperation and 

Development 

13. Economic Cooperation Organization 



�O( )$��O4=  :B�X�WB�X� 2+�456& ).�'K � "�
 2�B�  ��� ����	
��� � � �
���  ����)34�(  
���1398                 117 

  

1�  3$ 1�7JK \�� +'F 2
�,K 2�   +1;`3� 3     
+ "3;�� 137& @3;& )

�"$ �
1� ."�'� x�#/ "�
 2�B  

 Kw�^$ )O�] *&    +
'3$ "3�
 9+'� ;�<= ?#� ���D 
+ )

 3$ �G�& )5=1A 
&16 �
1�      � 
'3K
& -w�3^$ )3� 9&'3K 3  z'

)2007 :1033) / � '; � (2012 :1 +'�� �
��& (   3�
1� )� )

 @�� ;&1>�B q1�  ;�<= -&17& x�#/ �� �B
':)5F&+1�  
+ ."�&

�.$ ;�<= -&17& ���D H;�5�   x�3#/ �� ;&1>�B q1� � �+'� 
&+

       *& -�3./�0$ @3;& 
+ )35Z/& .G3�& )35=�; W;&\3=& ;�<= -&17&

    �"3� �+�e53�& 9�3$* U 
+ G��7 ;�<= 9*� P;1K�$ 3  *& )

;\�= )Om�= _;1UM @��   
+ }�#;'OK .G�& �"$D G�"� �B
':

1= 
'0�;& -�./�0$ @;& �"� v  Z�� >5��&� )   )3� �B
':

/�T 
+ .G�& G��7 9�$* U 1>;"�B    ;�3<= \;
1� -&17& )

 @�� -
�,K *& ���       � "�53�B 13�Y5$ 9�3$* 3U 
+ ��B
'3:

�M     .G3��� Z3���$ )3�;\A G3��7 ;�<= 9*� P;1K�$ 21�A
�

  -"3� 9+&+ 9�:� 2&1� -
�,K 
��.$ *& )./�0$ @;& 
+ @;&1����

 )0�&
 �B
': $ �+�e5�& .+'�  

 �"$ �
1� 1!�T )./�0$ g"B )35=�; ���.K    '/'3� "3�


@�K
�$ 2w�� � �
�� N�'K1 
+  C/�6 
+ )5=�; ).�'K 2�B
':

17  '<( 
':OECD   �   C3/�6 
+ ).�'K ��T 
+ 2�B
':

8  & '33<( 
'33:33  �
�+ 
+ 9&133;& )33O�] *& '2015-2001  �33�

�M ;�<= 2�;'� %��� �"$ 21�A
�(SDPD
2
)  9*� P;1K�$ ��

)� .G�& �;'� ;�<=   _3;1U *& ;�<= \;
1� -&17& 1>;+ -
�Z(

 �B+�456& @�� -
�,K �,T     �"�53�B 13�Y5$ 9�3$* U )5Z/& )

$ �
1�   �)35=�; 	�,�& -�./�0$ �� 1!�T WB�X� -��eK ."�'�

   "3�
 13� 178$ 2�B1�Y5$ ;�<= �
1� 
+    13b� 
+ � �B
'3:

U 1�Y5$ 9*� P;1K�$ @5=1A   2
�3,K N�&�
 )� )]'K �� 9�$*

.G����D  

  

2- D#-#! *����	 

2-1- �)*% �%�+�  

�T +']'$ 2�B
�$D   9&�&13= ga5F& *&     
+ 9�3�] 2�B
'3:

        "3��
 � 2+�3456& ��3=
 f03� �)�&13� "3$D
+ �2+�3456& "�


21�&1��� @;& :;&\=& );1b� �5��� 916 	�+ )��� *& .G��B  2�B


 +�456& -���+& 
+ eO5L$    -��3eK @3;& @�3�ZK 2&13� "�  3B � �

� 9D 1� 178$ %$&'( � "�
 2��.$ %�O#KM "�5=1A %   �"3$ )

9�1� "�
 'h� 2&* ��aI      9&'3� � '/'3� N3�'K )35=�; N��

                                                      
1. Barro &Sala-i-Martin (2004) 

2  Spatial Dynamic Panel Data 

)1956 :65    �"3$ 13� 2
�13$ &"5�& 
+ .G�& 1��$ @;& 1A*�yD (

'h� ��aI  .G�&+ ��B&'F  

)�  
'U 'h� "�
 2�B'>/& O  �3�aM  )3;1b� ~\3]   �3B 2

);�$1� 2+�456& "�
 $ j'�#$ &1A   "�'�   2+�3456& "�
 )

  ;\�= );�$133� G33��Z�& )33� /�33^5�& �
�+ 
+ &
33M �
�+ 
+ � 

  9�13� 3�= G=1:�� )� -"$"�O�  �+&+ GZ3�� &*   	aA�3�) "3�&3 �

2014 :258  3$ �3(+& �B'>/& @;& 
+ .(   +'3� 3    G3�.�] q13� )

@�;��  "�
 q1� �1Kw�� 2
���= f0� � 1K ��K'    W;&\3=& &
 -"3$

$  "�+&+ 9�:� )��A&"] -�^�^#K 
+ ���D ."B+   G=13:�� 1A& )

 B+*�� -&17& �"��� )5�&"� +']� 2
���=  "�
 {6'K )� �"�B�

$ 2+�456&     "3�
&+ +']� '/'� �"$ 
+ 1�Y5$ 
��� ."$�,�& 3  )

 %$��Y    �"3�/'K �3; �'4#$K   �);�$13�L   2�13�� 3  � 
�A 

 n��3333K 	13333= ."�53333�B W3333�&+ )3333� "3333�/'K -
'3333m                     

Y�t� = F�K�t�, A�t�L�t��  B+*�� 2&
&+ "�/'K n��K � G�&

 .G�& t��^$ )� G��7  

     G3�& 9D '/'3� �"3$ O3m& ),�5� 3    );�$13� G3��Z�& )

;\�=M��        &
 (-"3$"�O� "3�
) 9�3$* 3U n;13� "�
 "�&'K

)� "�/'K 
+ 1��YK ?(�� nZ�$ �+ '/'� �"$ 
+ ."B+ f�!'K  2&*&

 2�1�� 1e� 1B $ 
�  "�'� ; )M  2&*& )3� );�$1� 
+ -��eK 

 2�1�� 1e� 1B     2�13�� 2
&`3A17& 
+ -��3eK 21>;+ � 
� 3  
�

(A)  G�&  2�1�� 2
&`A17& +'Z�� ���K )    ?3(�� W3�&+ �; 
�

$ )�&1� "�/'K �i&+ "�
  2&*& )� "�/'K 1� );�$1� 1�7JK � +'�

 1e� 1B .G�& �  

1>;+ +1�
�  �B )�!1= �M��a 'h� �"$    
+ .G3�& ;&1A

   &13>�B 9*&'35$ "�
 1��$ )� -"$"�O� 
+ +�456& 1B �"$ @;&

�;�� G�.!� .G�&4  G�& ��$*  �� '>/& 2�B1�Y5$ 	��K 9D 
+ )

$ "�
 1em G��7 q1�        �3; )3^0�$ "3�� 3�
1� 
+ 13A& ."��

 P3� q1� 2�B15$&
�� G�] *& _U��$ @;& �+�456&   3� �*&"3�& f0

KM; � 1�&1� �B �� G�.�] "�
 q1� � 2r'/'�M  �3��K � �+'� 9��

 @3;& 
+ �"��� 178$ )�&1� );�$1� f0� 
+ 9�:K��eK   
+ -
'3m

; )� �B+�456& @;& -"$"�O�I   G3�+ 178$ )�&1� );�$1� f0�

$ _O0$ ;&1>�B G/�T @;& 
+ ."���;5   �+&+ q
 U13�1�y �5�

K q1� �B+�456& 1A& �$& .G�&M'/'� f0� � G�.�] "�
 q1� �2r

@;& 
+ �"���� )5�&+ -��e5$ )�&1� );�$1�   -"3$"�O� 
+ -
'm

 )�&1� "$D
+ � )�&1� );�$1� )O�] *& ���D f0� 2�B1�Y5$ 	��K

; ��I  "�B&'F "�
 q1� 3   3; 13B � +1I     9*&'35$ "3�
 1�3�$

                                                      
3. Saglam (2014) 

4 .Steady State 

5. Absolute Convergence 



118                             ��� #�,�- �  �"	./: -
�,K 1� "� JK �� 2+�456& "�
 1� 178$ %$&'( ;�<= %�O#K  

 

     U13� 3;&1>�B @3;& ."3�
&+ &
 +'3F �5L$1    +
&+ 	�3� �35�

2*�Z��) �B �M9&
��1394 :164.(  

n$�] �"$ 
+ �$&   � G3�& �"� �"��,�A );�$1� 
+ W�&+ �1K

    �+153�A 	'3�e$ �"3$ @3;& 
+ \�� );�$1�    �+ 13B � +
&+ 213K

;\�= );�$1�M$ 1� 
+ &
 ����& �      @5=13A 13b� 
+ �3� .+1�A

        NZK13$ �3B )3� 9�3�] {3O5L$ _U�3�$ �W3�&+ \;
1� -&17&

$ ; "�
 q1� � "�'�I  03� )� N^= )^0�$   9D "3�/'K )3�/�& f

 \�� S
��,$ _U��$ "�/'K )�/�& f0� )� � +
&"� >5�� )^0�$

  3; 
&"3;�� G/�T �"$ @;& 
+ @����B .G�&+ "B&'F >5��I 

    
��3,$ _U�3�$ )3� �B � )^0�$ +'F 2�B15$&
�� )� �B )^0�$

$ �+&+ 9�:� 9*� P;1K�$ N�'K |�ZK
& @;& .+
&+ >5�� .+'�  

�K 	1= �B ;�<= �"$ 
+ "�/'K n� 3     B+*�3� �3� ta3A&+ j�

$ )5=1A 1b� 
+ 1;* -
'm )� t��^$ )� G��7 .+'�  

)1(  

���� = ����������������		 
K f0� "�/'K n��K ;�<= -&17& x�#/ ��M -�./�0$ _ZU 2r'/'�

 � 
'K
& ) z'2011 :227)� ( ) )0�&
 -
'm2.G�& �"� �+
�D (  

)2(  

���� = Ω��������������
�

���
��			 

) )0�&
 )� )]'K ��2K f0� (M; 2r'/'�I    )3^0�$ 
+ n��3Ki  	&

 p'= )/+�.$ G�&
 G�� WL� @�/�& .+
&+ %$�( )� )� >5��

K G=1:�� *& ��� '/'� �"$ "���$M ;r'3/'�M 9�13�    � G3�&*

  G3�& )��:$ _U��$ 	��K 2&1� 3 B )   ~\3] 9�3�Ω��   .G3�&

K f0� *& ��� �WL� @�$�+M G�;r'/'�  f0� W;&\=& �� )

;\�= );�$1�M 3$ W;&\=& )�&1�    "3��; 3   15$&
�3� )�   -"3�

 ;\�= );�$13� G��Z�& *& ��� OF&+ \;
1� -&17& 3M  9�3:� &
 

$         _U�3�$ W3�&+ ;�3<= \;
13� -&137& 	'3� W3L� � "B+

 G�& );���B  -&17& ).�'K 9&\�$ )    �3� W3�&+ ;�3<= \;
1�

 15$&
��� $ �L:$  9*� P;1K�$ _;1U *& � +'�w  1;�� )�

$ NZK1$ _U��$        \;
13� ;�3<= -&137& -
'3m @;"3� .+'3�

KM$ @��ZK "�
 1� 2r'/'� .+'�  

) �'$1= *& ";�� \�� );�$1� G��Z�& �
1� 
+3 k�1� ( :+1  

)3(  
���� = ������ − �! + # + $�����						 

 1A&y=A+%K @;& 
+  -
'm  

)4(  
� = Ω + �% + ��� − %�&� + �&�			 
                                                      
1. Conditional Convergence 

@;& 
+    "3�
 �"3$ -w+�.$ _ZU -
'm  )35=�; ��3�.K   ;�3<=

P� q1� 1�7JK �'/'� ; "�
 1� *&"�&I     q13� 1�7J3K � GZ[$ 
':

)� .G�& �"$D G�"� e�$ 2+�456& "�
 1� G�.�] "�
  ��a(

)� )^0�$ "�
 q1� U  );�3��B )^0�$ "�
 q1� *& 17J5$ GZ[$ 
'

) )0�&
 
+ +
&'$ @;& .+'� "B&'F5�"� �+
�D ( ."�&  

)5(  

�'(�∗�� = �
����� �'Ω�� +

�*Ω
����� 	�'+� −

�*Ω
����� 	�'�!� + # + $� −��
�����∑&���!	+� +

��
�����∑&���!�! + # +

$� + ������
����� 	∑&���!	(�∗		  

P� q1� 1�7JK �$&  �"$D G�"� e�$ "�
 1� );���B _U��$ *&"�&

 �,�D *& )5Z/& .G�& P� q1� 1B ) )� *&"�&     "3$D
+ 13� G3Z[$ 
'U

  )3^0�$ 9��B "$D
+ ),�5� 
+ �G�& 
&`A17& )^0�$ 9��B )�&1�

+ 1� GZ[$ 1�7JK    @3;& �/�3F17& P3� .+
&+ );���B )^0�$ "$D


 "B&'F GZ[$ \�� );�$1� ;�<= %$�( ) +'3� 3 z'2 �2005 :5 .(

)�  
'U       ?3(�� \;
13� -&137& +'3]� ;�3<= '/'� �"$ 
+ O

$ );���B 
�5=
 �+�5=& C^( _U��$ +'�    &
 +'3F "3��K�17 2�B

KM  "�3:L� +'Z�� &
 2+�456& "�
 � �+'�� 
&1 3    %3$�( @3;& )

���G�& W�&+ \;
1� -&17& *& .  

  

2-2- 1,23� �	,,�  

 K�./�0$ )O�] *&       -&137& x�3#/ �3� "3�
 )Oh3�$ �
1� )� )

)5F&+1� ;�<= $ "�& .+'�� �
��& 1;* +
&'$ )� 9&'K  

 � 
'K
& )./�0$ 
+  9&'�( G#K z'"    "3�
 )3;1b� ��3�.K

>5��&� x�#/ �� 15�Q$'� ���] 2�B"  3;I    213b� j'�
�3�

'K 2&1�  >53��&� x�3#/ �� "�
 f�!  K 2�3BM ;r'3/'�M  )3i&
& 

$ >5��&� .+'�    � _3�^#K \;
13� -&17& *& ��� ���] 2�B

  *& �+�e53�& 
'b�$ @;"� ."�'� x�#/ �"$ 
+ ";�� � �+'� ).�'K

� 2�B1�Y5$ .G�& Z���$ )�;\A ;�<= S�
M  @3;& 
+ )5=
 
�

 3�.�] "�
 N�'5$ �.6&� )�&1� "$D
+ %$�� )./�0$  ���3.= G

 );�$13� ���   *& 2
&`3AGDP     � _3�^#K 
+ u
�3L$ ��3� �

 *& ).�'KGDP >5��&�) K 2�BM;r'/'�M +
�D1� _ZU .G�& (

"�� 15�Q$'� �"$ �"��
 ),�5� @;& )� 2
':   "3�& 3   u
�3L$ )

�.$ � GZ[$ 17& ).�'K � _�^#K     )�&13� "3$D
+ f03� 1� 2
&+

�1�� )/+�.$ )$&+& 
+ .+
&+  2
�  %$&'( %    u
�3L$ )3� )3]'K ��

   � �"3� +
�D13� ).�'K � _�^#K   �13�� W3:    )3� GZ3�� 2
�

                                                      
2. Koch (2005) 



�O( )$��O4=  :B�X�WB�X� 2+�456& ).�'K � "�
 2�B�  ��� ����	
��� � � �
���  ����)34�(  
���1398                 119 

  

 G�& �"� )Z��#$ ]
�F � OF&+ ).�'K � _�^#K u
�L$  )

 ;1$D � 9��/D 2�B
':M  @;153:�� �      )3� GZ3�� "3�/'K W3:

K ).�'KM)5�&+ &
 2r'/'�  � 
'K
&) "�&  �z'2011 :215.(  

�B � 'B )/�^$ 
+M 9&'3�( �� 9&
�"  &137&   *& "3�
 \;
13� -

;�<= �;'� %��� G=��B
 :-
�,K _;1U"  \;
1� -&17& @��ZK )�

 2+�456& "�
  '<( 2�B
':OECD  -
�,K _;1U *& �B1�

$ )=1U�+      2&\3]& '/'3� "3�
 �"3$ )� )./�0$ @;& 
+ .+*&+1�

   � ��3$* )3e6� ~\] � ;�<= '��1A
+'F ~\] )O�] *& 21>;+

�B1�Y5$ .G�& �"� �+�\=& ;�<=     �"3$ @3;& 
+ �"3� x�3#/ 2

);�$1� ��� � .6&� )�&1� "$D
+ %$��  *& 2
&`AGDP  q1� �

      _3;1U *& ;�3<= >53�Z�B+'F ."�53�B ��3.= G�.�] "�


     �+ �3� ;�3<= �3;'� %3��� �"$ 
+ ;�<= 9*� P;1K�$ GF��

 x�#/ �"$ 
+ ;��=&1Y] %m&'= � 2
�,K )=1U�+ 9�;1] S�


� �L:$ �"$ H;�5� 
+ .G�& �"� "   3; 2+�3456& "�
 )I 

 )� 
':  13� 2+�456& "�
 *& 17J5$ GZ[$ 
'U  2
�3,K 2�  S&

�;& �K G�&M "�
 *& 17J5$ )  )3� ."��� );���B 2�B
':   K
�3Z(

1� W^�  W^� *& 15��$ "�
 1� 2
�,K 2�  );���B 2�B
':

�B � 'B) G�& "�
 1�M �9&
�2013 :453-451.(  

 )33./�0$ 
+">533��&� �"33�
 K 2�33BM33/'�;r'M -&1337& � 

"B&'� � );1b� :;�<="  � 
'K
& N�'K 3  3; z'I    "3�
 �"3$

>5��&� x�#/ �� 21b� K 2�BM;r'/'�M  @�3�     +
'3$ �B
'3:

$ 
&16 �
1�   3$ 3�
1� \;
1� -&17& � +1�A    v13= ."�'3�

$  +'�  >53��&� @;& )  K 2�3BM ;r'3/'�M   -&137& _3;1U *& 

$ %�( ;�<=  K -&1��YK *& :L� � "��M;r'/'�M *& ��� 

 1;�� W�&+ \;
1� -&17&  G��B
':    9*� P;1K�3$ N3�'K )

$ x�#/ ;�<=   � 2�3B1�Y5$ .+'3� 3M    %$�3� �"3$ 
+ )35=
 
�

GDP      ��33� � ��33.= G33�.�] "33�
 q133� �33.6&� )�&133�

);�$1�  *& 2
&`AGDP   _3;1U *& ;�<= 9*� P;1K�$ � G�&

     = -&137& )3./�0$ H;�35� 
+ .G3�& �"3� )5F�� -
��,$  ;�3<

33�.$ �"33� S
&\33A 
&+  "33�&33 �33T )  >533��&� W33^� *& 

KM;r'/'�M "�
 1�   � 
'K
&) G��B
':  �z'2007 :1054.(  

1:�= )/�^$ 
+1  	�3� )�"      2�3��+ 
+ "3�
 � ;�3<= -&137&

�$M"B&'� � );1b� :%;� � 1$�
 �'�"    �"3$ 3�
1� )�M-R-

W
2 >5��&� x�#/ �� K 2�BM;r'/'�M   35F&+1� _U�3�$ @�3�  )

                                                      
1. Fischer (2016) 

2. Mankiw-Romer-Weil  �"$ @;&  )3;�� *& 3M;   )3;1b� 2�3B    "3�
 2�3B

$ @��.K �1�� �+ N�'K "�
 );1b� @;& 
+ .G�& I��a 'h�    );�$13� G3��Z�& :+'�

  )3� .M;r'3/'�MK G=1:�� � (����& � M;\�=)    3� 2r'3/'�MK ��a3( )  n3Z�$ 9&'3�( 

.G�& �"� R10$ �"$ @;& 
+ -"$"�O� "�
 2
�1!  

K "�/'K n��K )./�0$ @;& 
+ .G�& �"�M N�'K )^0�$ 1B 2r'/'�

;\�= );�$1� %$&'(M   \;
13� -&137& � )^0�$ 9��B ����& � 

KM;r'/'�M;\�= );�$1�) M    {3;1.K _U�3�$ 1;�3� (����& � 

K *& :L� .G�& �"�M;\�= );�$1� G��Z�& nZK )� 2r'/'� 3M 

 	�,�& _;1U *& 21�A&1=) � :L� � (
�   );�$13� G3��Z�& nZK )

 3� ����&M 3$ %       -&137& *& 3��� 3:L� G3;��� 
+ � +13�A

K >5��&�M;r'/'�M      +
'3$ 2�3B1�Y5$ .G3�& 
��3,$ _U�3�$ 

   "3�
 q13� ��/�F�� �+�\=& S*
& %$�� )./�0$ @;& 
+ �+�e5�&

   2w�3� G3�.�] "m
+ � �/�F�� );�$1� N�'5$ ���.= G�.�]

15      .G3�& 9�53�1��+ -a�34#K �3� ��3�   _U�33�$ 3�
1� 
+

    ;\�= );�$13� 
+ -&13��YK +&+ 9�3:� )3./�0$ H;�5� ;���
& 3M 

        _U�3�$ 1;�3� "3�
 13� )3^0�$ 9�3�B "3�
 1� 1�7JK 1� ��a(

 G�& 
&`A17& �B );���B   .G3�& ;�<= \;
1� -&17& 9��B )

/�T 
+     );�3��B _U�3�$ "�
 1� ����& );�$1� 
+ -&1��YK )

 �1:�=) +
&"� 1�7JK2018 :45 .(  

�B � 2*�Z�33� )33./�0$ 
+33M 33;&1>�B 33�
1� )33� 9&
�

 2+�456& �B 9�$*�� '<( 2�B
':M&) 2+�456& 2
� 3   �3� ('

 ��33$* �*�33� 
+ ;�33<= ,�33�+�456& G33=��B
2010-1990 

 "�/'K )./�0$ @;& 
+ �+�e5�& +
'$ 2�B1�Y5$ .G�& �"� )5F&+1�

P� q1� N�'5$ ���.= G�.�] "�
 q1� �)�&1� �/�F��  3�& � *&"

   )3� 9�53�1��+ -a�4#K �� ��.= G�.�] GZ�� 3   G3�.�] %

 )�&1� "�/'K ;�<= >5��&� �";"� +']� H;�5� 
+ ."�5�B ��.=

�+&+ 
+  2�B & '<( 2�B
':   "3�
 *& :L� �.; "� "�;JK '

 1B 2+�456&  1;�� �� -
��,$ 17& %�/+ )� 
':  � �+'� �B
':

+'F )F1�  @�� 2+�456& "�
 GZ[$ 
�   & '3<( 2�B
'3: 3  '

)� .G�& 
&161� ;\�= );�$1� %$&'( ��a(M   ��3��& );�$13� � 

�B � 2*�Z��) "�
&`A17& "�
 1� �+1BM �9&
�1394 :155.(  

�B � 2"�#$M9&'�( G#K )/�^$ 
+ 9&
�"   %3$&'( �
1�

    2+�3456& "3�
 13� 178$    �B 9�$*�3� '3<( 2�B
'3: 3M 2
�

& 2+�456& JK �� ' )=1.K W^� 1� "�" � 1� 178$ %$&'( �
1� )

 "33�
  & '33<( 2�B
'33:33   ��33$* �*�33� 
+ '2014-1996 

$   �+&+ �"3$ *& )3./�0$ @;& 
+ ."�*&+1�      �3� �3;'� �'O��3K 2�3B

 �"� �+�e5�& B�1A @�>���$ 1A+
�D1� *& �+�e5�& 3  �3T )  *& 

.$ )0�&
 3M       .G3�& 3K&+
&� )3=1.K � 2+�3456& "3�
 @�3� t'

& 
+ �+�e5�& +
'$ 2�B1�Y5$     �/�3F�� "3�/'K %$�3� )3./�0$ @;

;\�= );�$1� �)�&1�M )3�       �/�3F�� "3�/'K *& 2"3m
+ -
'3m

)� S*'$D 1� �"� g1m u
�L$ �OF&+  "�/'K *& 2"m
+ -
'm

   )3� -
�3,K 9&\3�$ �OF&+ �/�F��     "3�/'K *& 2"3m
+ -
'3m

     -&137& ."�53�B -&+
&� )3=1.K 3�*� @�>���$ � OF&+ �/�F��



120                             ��� #�,�- �  �"	./: -
�,K 1� "� JK �� 2+�456& "�
 1� 178$ %$&'( ;�<= %�O#K  

 

;�$1� � ����& );�$1�;\�= )M�.$ "�
 1�    �"3� S
&\A 
&+

;\�= );�$1� �M   )53�&+ "3�
 1� 15:�� 2
&`A17& -"$"�O� 
+ 

�B � 2"�#$) G�&M �9&
�1397 :191.(  

  

3- %E��� ?
�  

3-1-  �$�� 5%��  ��  

   9�
+ 13�Y5$) �"3$ 
+ )53��&� 1�Y5$ ��$* )e6� 1�Y5$ +']�  (&*

 "���$(�-��  �;∆(�-�� � ?(��� �"$ ;&
�    � G3��7 137& 2�B

33$ =+�334K 1337& 33:$ @33;& %33T 2&133� G33=��B
 �+ .+'33�M %

9�
+  3; .+
&+ +']� ;&*I   	�3� )3� S�
LSDVC 
1  S�
 �

  'i��3� � 9'3�
"�& N�'K �"� )i&
& 1>;+2 )1982 :67 ((AH) 

  � _3;1U *& ) 3M   9�13� 2
&\3�& 2�3B1�Y5$ 21�A
�   ��"3$ 
+ &*

 2�B+
�D1� $ )i&
& 21K&
�  �� )� �B1�Y5$ 1��YK +���:�� ���D ."

 )i&
& &
 ��& %!�eK G/�T     g`3T &
 G3��7 -&137& %$�( �K "�+1

  9��B p'= S�
 ���.K ."��GMM   G3�& 3   +&"3.K 9D 
+ )

$ 2
&\�& 2�B1�Y5$ 9�
+ 2�B1�Y5$ +&".K *& W�� "�&'K  "��� &*

"��� '�w
D N�'K �3  �; (AB) 
+1991 1A+
�D1� ."� )i&
&AB 

 & *AH  15��& � &1;\�K) G�*
'� 4 �2016 :1642 .(  

)� ; 
+ ��a(I    213� 3�
1� 
+ "3�
 �"$    ��3$* 2�3B

�+&+  2�B  %[$ 9aGDP  *& '��1A
+'F 1�Y5$ @;& 1A& �)�&1�

 
+ �+'33� "33�;JK 9D 
+ "33T&� )33:;
 +'33]� � "33��� ��& )33]
+

@;&         �3� e�.3! |�3ZK
& 13�Y5$ @3;& ��& )3ZK1$ %3!�eK -
'm

B1�Y5$) "��� .G�&+ "B&'F 9D 
&+ )e6� 2�2001 :3  +&+ 9�3:� (

  S�
 �G/�T @;& 
+ )GMM      %3!�eK 2�3B1�Y5$ 2&13� )

 ��& )ZK1$  �"3� 2
&\�& )e6� 2�B1�Y5$ �� )  � "3�& 3M 3$ 
�  +�


S�
)AB�$ (M:$ 
��+ G�& @M  {�.3! 2
&\�& 2�B1�Y5$ %

)�'�� 
+ _�6+ 2�B+
�D1� � "��� �"�  � )3i&
& +�"#$ 2�BM  ."3�

;I     � '3�w
D N3�'K �"3� )i&
& S�
 )Oh�$ @;& 2&1� %T �&



���5 )1995 :29"��� � �"�a� � (6 )1998 :126  9&'3�( G#K (

GMM ��5��� S�
 @;& 
+ .G�& �5���    
��53:A �"3$

)5=�; ���.K ; 2&1�I :5$ �5���M 3; %$�� )/+�.$ �+ *& %I 

 �B1�Y5$ %!�eK f0� 
+ )/+�.$ 1�Y5$ )e6� �� ) �"� 2
&\�& �B

)/+�.$ 21>;+ �  f0� 
+ 2&   )3e6� %3!�eK 2�B1�Y5$ �� )   �3B

�"� 2
&\�& $ %T �"�&  G�& 
+�6 �5��� �"$ G;��� 
+ .+'�

                                                      
1. Corrected Least Square Dummy Variable 

2. Anderson & Hsiao (1982) 

3. Arellano & Bond (1991) 

4. Teixeira & Queirós (2016) 

5. Arellano & Bover (1995) 

6. Blundell & Bond (1998) 

:$M �>�B�� %    2�30F ��"3� g`T 2�B1�Y5$ C;
& ��B
':

9�
+ )Oh�$ � 21�A �*&"�&  �"3$ 
+ }�m'4F &
 ;&*    "3�
 2�3B

 %T ."�  

 �"$ H;�5� GMM�5���  }w�& :+
&+ |1� �+ )� >5��

 n33;*'K "33;��/�- �0F   }�33$�+ � "33��� >533�Z�B+'F *& 2
�33(

       �
�3$D �+ ."�3��� )53�Z�B �30F \3] �3� ";�Z� 2
&\�& 2�B1�Y5$

'�w
D G�K ."�
&+ +']� %i��$ @;& G�K 2&1� 4�L:K-  "���

 /�;1� >5�Z�B+'F 2&1� 3    	�+ � ��& )3]
+ >53�Z�B )

!�eK 2�B�0F$ �
1� &
 )5=�; %  )� ."�  �"$ 
+ 1>;+ -
�Z(

 "33;�� %33!�eKAR(1) 33�.$ ��& )33]
+ >533�Z�B+'F  � 
&+

 	�+ )]
+ >5�Z�B+'FAR(2) �  �"��� � '�w
D) "��� �.$

1991 :289G;+�"#$ 1>;+ G�K .(      @�3�.K "3T *& W�3� 2�3B

@���B �"�7      &
 2
&\3�& 2�3B1�Y5$ 
�3Z5(& � f�#m f;14K )

$ G�K  )� ."� 9�A
�� S�
 ��a(8   @���B G�K *& /�[$ )

$ �+�e5�& -�./�0$ F1� 
+ \�� G�& 5; � 	aA��) +'�M1��9 �

2014 :268.(  

  

3-2- �$�6� ��$�� 5%��  ��  

; UI  �W�� )B+"�;&1=   �"3$ 2&13� 4L:$ @��LK   2�3B

        )3��$* 
+ )3./�0$ @�3/�& .G3�&"� +'3]� ;�3<= 2�3;'� %���

�"$ ;'� 2�BG�
'�/& N�'K �<= � 9�$* 
+ �10   ��3� 
+2001 

 ."� 	�,�&  

�"$ k&'�&  )3� �;'� 1�y ;�<= %��� 2�B     $'3�( �"3$ -
'3m

.+'� "B&'F 1;* ;�<=  

)6(  

ελ

δ

+=

+++=

wuu

ubwxbxwyy

t

ttttt 21
   

K
'm 
+   p'= �"$ 
+ )b2=0  � 0=0 %;"ZK �"$ @;& "���

 ;�<= )e6� �"$ )�(SAR
11

)    K
'3m 
+ � "3� "3B&'F  3 )   

=0 0  ;�<= @��
�+ �"$ )� %;"ZK "���(SDM)
12 $  .+'�

 1A&=0 0  �=0 δ  �"$ )� %;"ZK "���SLX  1A& G;��� 
+ �

=0 δ  �b2=0  ;�<= 2�0F �"$ )� %;"ZK "���13
(SEM) 

 �G�
'�/&) "� "B&'F2010 :385 .(  

                                                      
7. Hansen Test 

8  . Sargan Test 

9. Saglam & Yetkiner (2014) 

10. Elhorst (2010) 

11. Spatial Lag Model 

12. Durbin Model 

13. Spatial Error Model 



�O( )$��O4=  :B�X�WB�X� 2+�456& ).�'K � "�
 2�B�  ��� ����	
��� � � �
���  ����)34�(  
���1398                 121 

  

� )� 	*w  G�& 1 �"$ 
+ )  1�Y5$ -&1��YK @��
�+ 2�By 

Y5$ )� )]'K �� #�!'K 1�K )� 	&   }w�& .+'3� "B&'F 1;* -
'm

K
'm 
+   3; )I    3; 
+ #�3!'K 13�Y5$I    �L3:$ "3T&�

 1��YK ;�<=      13��YK "3T&� 9�3�B 
+ )53��&� 1�Y5$ ���K )� �"�

$  O� "�M "B&'F 1��YK �B );���B 2�B"T&� 
+ )5��&� 1�Y5$ )

 )� WL� @�/�& .+1 ��^5�$ -&17& 9&'�(1     )3� W3L� @�3$�+ �

��^5�$ 1�y -&17& 	��2 $ )5F���  �G�
'�/&) +'�2012 :16-

15)� ��^5�$ 1�y -&17& @;& .(     ;�3<= \;
13� -&137& 9&'3�(3 

$ )5F���   "�'� 1�K 
'#$ )    )O�3�'� �"3� 	�,�& -�./�0$ \

KM��I        ;�3<= \;
13� -&137& @�3�B ;�3<= ,�3�+�456&

; 
+ ."�5�BI   ;�3<= �0F �"$ �; ;�<= 1�y �"$(SEM) 

  /�3T 
+ �+'3� "B&'F 1em 1�&1� \;
1� -&17& @;&  3   �"3$ 
+ )

 ;�<= )e6�(SAR)       �3� 13�&1� ;�3<= \;
13� -&137& G��B&

   :9�3�B) +'3� "B&'F %^5�$ 1�Y5$ 1B 2&1� ��^5�$ -&17&17 .(

;M  �"3$ )3� GZ�� @��
�+ �"$ G�#]
& %O( *&     �30F 2�3B

�:� 2�0F �;�<= 5$ 
+ ;�<= >5��&� *& �'� )5��&� 1�Y

  G3�& %^5�$ 2�B1�Y5$ 
+ �; 3      13b� *& � �+'3� w�3� 
��3�� )

; 133A& ,�33�+�456&33M )33/+�.$ *& #�33!'K 133�Y5$ "33�� �33; 

     2�3B1�Y5$ 2&13� 215$&
�3� 2�3B+
�D1� "�'� g`T �'��1A


�� � C;
& ��"����6�� .+'� "B&'F &
�  

; 1A& ;�<= �"$ 
+M9�
+ �B1�Y5$ *& 15:�� �;    "�3��� &*

�)33� "33;�   ,�33�+�456& 
+ ."�'33� �"33$ +
&� 2
&\33�& -
'33m

 9�
+ 1�Y5$ +']� �2+1�
�     �'3�.$ )3/+�.$ G3�&
 G�� 
+ &*

$ � �+'� �*&"�& 2�0F ),�5� 
+ "�&'K   �%^53�$ 2�B1�Y5$ 21�A

  �3� %^5�$ 2�B1�Y5$ �� >5�Z�B +']� ��"� g`T 2�B1�Y5$

; +']�I  �� ."3B+ q
 9�$\�B 2
�5F�� -w+�.$ 21�  @;135

 S�
 N;&133� @33;& 
+ @�33�LK S�
IV/GMM  �"33� )33i&
&

9'5O>��= N�'K4
 )2008 :36   2�3;'� %3��� $'�( �"$ .G�& (

)� ;�<= ) )/+�.$ -
'm7 +'� "B&'F ( 3     %3��� �"3$ 9�3�B )

$'�( ;�<= 2�;'�5 .G�&  

)7  (  

1 1t t t t t t t

t t t

y y wy wy x B wx u

u wu

τ δ ρ θ µ

λ ε

− −= + + + + + +

= +
 

) �"$ 
+7��$* (   N^= )twyρ  )e6� �"$ "��� �"$ 
+

                                                      
1. Direct Effect  

2. Indirect Effect 

3. Spatial Spillover Effect 

4. Fingleton (2008) 

5. SDPD 

�;'� ;�<=6��$* �   )\] N^=~   "3��� ;�<= )e6� 2&
&+ �0F

  �3;'� ;�3<= 2�0F �"$7    /"3$ .+'3� "3B&'F 3   �3B 9D 
+ )

 �"3� �+&+ 9*� )5��&� 1�Y5$ �B � %^5�$ 2�B1�Y5$    �"3$ �"3�&

  �3;'� ;�3<= @��
�+8     &
13B � @�K
�3$ G3�'$) G3�&9 �2014 :

1073.(  

w+�.$ 
+ �"$ @;&    @�3� 3;&1>�B � "3�
 -    �3; �B
'3:

 _U�33�$33 G33�& )335=�; 2+�33;* +1�
�.  "33�
 �-�33./�0$ @33;& 
+

  3$ t13A
 );���B _U��$ 2+�456& "�
 1� 2+�456&   � +'3�

 )O�] *& 21>;+ 2�B1�Y5$GDP    9�3�B )3�/�& )�&1�   � 
'3:

P� q1� � );���B _U��$ K -&1��YK �"�
 q1� �*&"�&M;r'/'�M 

a�5�& �l +
&� \�� $ �"$ .+'�  

 -
�Z(w     +�3.�& �3� ;�3<= 9*� P;1K�$n*n   G3�& 3  )

 1m��(w    )3� ."�53�B 1e3m1�y 9D 2106 1m��( \,�   -
�3Z(

 ;�<= 9*� P;1K�$ _;1U *& .0^$ >5��&� 1>;+w  {;1.K

 1m��( .G�& �"�w Ge] 1B @�� |�ZK
& -"� �  9�:� &
 
':

$ �"� +
&"��5�& ";�� P;1K�$ @;& ��a.� "�B+  $�\/ �$& "���

)�;\A .G��� 9D 9+'� 9
�^5$ 1�   9*� {3;1.K 2&1� 2+�;* 2�B

 +
&+ +']� ;�<=   )3� ;�3�=&1Y] )Om�= )   3; 9&'3�(I   
�3�.$

$ R10$ >;���B @5=1A 1b� 
+ 2&1� $'�(  1b� *& �$& +'�

 )./�0$ 2&1� }�m'4F Z���$ j�L5�& }�$�\/ 
��.$ @;& �$   �'3�

 F1� &1;* G��� ':   13b� *& ��/&153�& � "�/*'�� �@�&r "���$ �B


 1;�� *& ;��=&1Y]    G3���.$ 9&"3� @;& ."�5�B &"] �B
': 3  )

  )30�&
 -"� 2&1� �'F @��LK ;��=&1Y] )Om�=    �3� �B
'3:

 @�� -
�,K 
��.$ )�;\A @;15�� .G��� �B  :9��B) G��B
':

10.(   _3ZU )=1U�+ N�&�
 -"� t��& 1� ;�<= 9*� P;1K�$

&
) )0�8.G�& �"� {;1.K (  

)8(  

wij= )
export

export
(

2

1

∑
∑

∑
+

j ijt

ijt

teT

J

ijt

ijt

import

import

T
                                                                                                       

  )export ijt   -&
+�m %  
':i   )3�   
'3:j   9�3$* 
+t  &


$ 9�:�  � "B+import ijt
   -&+
&� %   
'3:i  *&   
'3:j  &


$ 9�:�  ."B+T  \�� ��� +&".K %     .G3�& 3�
1� +
'3$ 2�B

)�  �
�+ 
+ )Z��] �+ 2
�,K N�&�
 N�'5$ 1>;+ -
�Z(t  ��� �;

 )� 2
�,K N�&�
 
+ 
':    ;�3<= >53�Z�B *& ���LK 9&'�(

�M$ 
�   :9��B) +�
11.(  

                                                      
6. Dyn SLM 

7. Dyn SEM 
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