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1. 58&�8  

$%�"�7 ,#   T.�M�' .1	 WI� ���1U +� <b�7   7��0H �10c <F��1U ��MH ��  ,����047   ��10� )   ,0 .)�
� �� <8I� 9:"<� �B�� �-�1DH $���@A� &�  'MH. ,#  WJ���@GC +)� $�d�:	 �)���   $%�0"�

 ����I;7  ��Me8- ,;1	,#  $%�"� �84 ) <F G� $�-7 ,# 2f�)7   ) 2'0"�� �10Y(� �B"   �0RJ�
 <"�'Mc ,#$%�"� +� 2��B@4� 6��!��; $�- 0  ,#M��- � .�T  ) g�# ' .1	 $�-�Y� <.�08@��   ,0H

,@G- $%�"� 'M"�� 7$%�"� h�1"� +� <��# ���� �� $�7 ���� �1;)  0  <08" 2'0��  �10�.   <#�0 8H
��14 � $�-<F G7  *� +�147 ) �G�+ &ibD�   jX &��0  ?	 ) <Y S�)  k<��10-   +� <0��"

��14 ���� <F G� $�-7�!�� $14 +� 7  0# &�)�d,    $� C��0H ��0b-��   ��0 � $�0-  &'0�  )
'MF# &'�  ��,#  ,M I# �1lM�  <0� ��D"�N�� $%�"� ���� $+�4  �+�04 . +� <0b�  ���0�  $�0- 

*�f	��@4� $%�"� &'�1 ���� 6�� m�4� ����� 2+) �1DH $�-  ,(041	  ,0@���  $��0#  <04��# 
9����� <����H $%�"� W- +� �l" 9-�H <!@G#�) ,# n��� ) W- +�  �0l"  K�0@MH  &�0(R	  jX ) 

 <��1- ���� $g�# $%�"� �� ���� 2��B@4� <�  �1�)���1#27 2008.(  ��)X�0#  &'0�  $%�0"� 
<� '"�1	 ,# �1DH ,# 7�- 2f�) �1DH $�- ' .1	 'MMH_ �B"7 ��] �����7  ,0H   ,0# $%�0"�   ,0# T0.�M� 
g�H$ 7<���� _��I" $' .1	7 ) o��# 6��	 pRM� '�X�� $+��  �10DH   <0� ,@0G��!"  �� 7�10� 

�I; <#� @4� ,# 9 � <M # $�- Z A� k�	 ����  $%�0"� )  �0 "  ,0��"�#  $�0��  �0@I#  ,0#  q�0S. 
<4� 4 ) $���@A� $��� '"�4�.  6�� ,.�:�,#  0� ���1U ) $%�"� &'� <4��#r  )� �� �X �0# �>

�1DH 2)�C " $�-<@B  0 ����21    '0 .1	 o��0# �10DH  '0MMH_   ��0I; �� �0B"  0  ) �-�10DH $
� J <@B" 0  ����21 �� �1DH   K�����C7 �@A� ,H   ���� �0B" ,0# $�0@8H <!@G#�) ����� 0  ��
+�#_ <"��+ 1985   02009 <� �����+ .,;1	 �#  2��� �0 -�� ,#   2��� $�0���� ) �0-  0- � �0"�� $� +

���@A� �)� 2��� <LM4  $�-� '0� 2��B@4� K'� ��)X�# $��# �"�.    <F0s� �'0-   Z0 :S	 60��
, d�� �1�+X $�- �4� ��t:  

1 .�� � &'� $%�"� ) �8 A $%�"� )�B" (Y#��T <BM� ���� �1;).  
2 .2�I# ) $%�"� &'� �� �  $�) ' .1	 ���1U �HY#��T  <BM����� �1;).  

,(.�Y� 6�� ��7 ,�':� +� u�7 <"�R�   $�l"   �04� 2'0� ,0V��� Z :S	 .  90v# ��  w104

                                                           

1. Energy intensity 
2  . Baumann 



% �&� '(�$�� !" �	 �#$ $�) � '�*% ��+ '�*%  3 

 

w�L"� &�(.�Y� +� $��8� ,@��C M �+ ��T :S	 h1d1� 2'0� �� # �1DH ���� ) n��� �� Z  
 �4� .w��Ic 9v# ��7 � ?@� <��(� +� u�      $%�0"� &'0� $��IM0D � K'0� 7Z0 :S	 $�- 

 ) ,V���2'� ��)X�#  �4�. WLM� 9v# �� Z :S	 +� �s�� [��@" � " 2'� x�Y�  �4�.  

2. G���� ����	  

� <FH <���� $%�"� &'� $%�0"� ��� � ) �4� $%�"� 2�+�# +      ��0D" �� �10DH �0- $�0#
<� '-� .�r6 # &�G4   6 0# u0"�%X 'M"�� �1C�"1C <FF8.�   $%�0"� <0FF8.�1    �10�� 90v# )

'S@� �F� ���+�4 $���@A� ) <U�8@;�2  �� ���� 6������ +� <b�   $��0# $%�"� $�-
1	(4T  <��(� ��'���2��H '"� .�� <-�C'�� $%�"� &'�_��#   *0� �� $%�"� ���� <����H

<� W-��� ,(��;  '��8",H Y4�) ,#T <� �X <����H �  ?	 '")� ,# ��1	    �� $%�0"� ��0��
K�4 <� yF@v� $�-  ��#.  <@8-)1383( $%�"� &'� ��  <0� y��(	 6 Mc  '0MH :  ���0 �

 $%�"� ����), .)�3 <��I" ��4 () *� K1�� $��#<F��� �.���" ' .1	 '��7   	'08U ,0H{� 
 '��) ,#bD#T G� �# K��� �1 F � ,# w�� �B"�8 A |   <0� ,R04�S� <F��� $�-  �10� .
6���#�M#7 $%�"� &'� ��� ��� ����� � ,# $%�"� $�-  �(� '��) *� $�+�� . ).1	  �0� ' 

2�)��� �+�� (�4�.5  
	'8U ���� 6��{� �S	 	=� > )� ���U ���A <� �� C:  ��0��  $%�0"�m  ���0 �  '0 .1	7 

<M(�: 

)1(  E f (ED,GDP)=  
ED :$%�"� ���� 7GDP :�" ' .1	 <F��� �.��.  

                                                           

1. International Energy Agency 
2. Economic and Social Council of the United Nations 

3. +�C 7�B" }M4 K�J+ 7<( RN7 @G��@b.� )T  .)�T 2�C)� " �� 2'�' .1	 ,@G- ) <#X $�-    @0G��@b.� 2��08- ,0# $�T 
 ��# ) n�1�� 7$' ��1� $%�"� <����C 6 �+ +� 2'�' .1	 .)� $%�"� '� ) ��; )T   <0� � b0D	 �� $��L	   '0M-�

) 7<@8-1383.( 

4. ���� 6���X ~41	 $%�"� ���� �!"� # <��I" $%�"�  90v# �� 2'MMH    y0F@v� $�0- �04� . 90v#    <��0I" $�0-
  7<@(M0s 7$+�)�0DH 7�:" ) �8� 7<�18U &��'� 7$��L	 7<!"�� 9v# ���� ����   <8 0�)�@� p��M0s7  )

 �4� ���1� ���4)@8- 7<1383.( 

5. ����� <�i4� $�1I8; $�H�� *"�# 
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����  &'� <� �� $%�"�    '0��) |0G� �0# W- ��1	       |0G� �0# W0- ) <0b�� � $�0-
�-'��)��H ,R4�S� <.1� $ .�18U{� ���� '��) �� ,H <��-  <0� ,R4�S� <.1� $�-   '"10�

4 �� $%�"� <����H <4��# $��## �iH x1Y, <� ��H  �� 7'")�<	�1s '��) ,H � � $�-  <0b�
���� �� �@D # ��+ x1Y4 $�-<� 2��B@4� <Dv# '"1�.     +� $%�0"� &'0� <0b�� � ��':�

��s $%�"� ��� � W G:	 �s��  2'�){i]�  K)% '0��) |G� �# (   2'0�' .1	 K10�S� ,0# 
){i]� ) ,#�� �@ . '�� 6	 (<� ,R4�S� �1� .6�� �#   K�0�7  {g108(�     &'0� ��0 (� +� 2��B@04�

  &g10�S� u"�L	 w'U � .� ,# �iH x1Y4 �� <b�� � $%�"�  p08; ) y0F@v�   $���0��"
�X <b�� �  �- w14��) �G " {g1s�    2+�'0"� $��0# <.10� $�-'��)    ,0# K10�S� $�0 C   ��0H

<� �)�.  76���#�M# �.�� 6�� �� $%�"� &'� �� (� $���@A�)) <b�� � ," (    ,0H �10# '0-�1�
 $%�"� ���� ��':� ��8-)w�� �B" ,bD# �1 F � |G� �# (  <0F��� �.���" ' .1	 ,#)  �0#

�g� ��� F � |G� (�4� .����b8- ) �1.'M�1 )2010 (	 ,F`G� 6�� �#=<� ' H   ,0H '"+�)
$%�"� &'� ����7 ���� ���4 ,# �RG" ) ���� <.1� $�MR� ,H  �- �X +� 0#  <04��# $��

2��B@4� �@D # $%�"� <����H 2'� ,# �� $%�"� <����H 7�4� <� <#1� ) 'LM47  �X �0# 2)iU7 
<� �� ���� 6��        x1Y04 7�(M0s �0� �0 .�(� *0� �Y04 'M"�� <BF@v� x1Y4 �� ��1	

,:YM� � ) $�<F7 ��H ��)X�# <"�I; �Y4 *� ��. $��# G��:�T <"�I;  &'0�  $%�0"� �+�� 
' .1	 )  �+�����2�) �� ,# )� Z��N <� ��1	 ,R4�S� ��H:  
1. E�" 7+�� ,H [��@" �1v@4� $��'����" ) <# <	�R>  ��0�+  <0��" +�  &�"�041"  $��0�@A� 
�4� )7 ,# �FU F��'�T �.)� �- �� ��+�# +�� $��# y (�	 �� ��1:	 K1� 7<F� �� (�  ��'0Mc 

<R4�M� �G "m 2. ���� $�#��# &�'A 7'��� R4�S�T ' .1	 .���"�  <0F���  �0#  $�0MR� 
$�#��# &�'A '��� ��D" <� '-� ,H &�'A '��� ' .1	 �.���" <F���  �0#  ��04�  �Y04 
<�18U �8 A �- �� �- �1DH �� ,G��:� �# �Y4 <�18U �8 A �- ��  &g���'S@�_ � �0b��� 

,# ,c ��� � �4� .2��B@4� +� 6�� ���� |;1� <� �1�  ,0H  ��'0R	  �-'0�X��  ,0# �g� +� 
� >=	 <# ><	�R $�- E�"  +�� ��+�# �� K1N  ��0�+ �)�  �10� )  &)�0B	  $�0-  x1Y04  �08 A �� 

�-�1DH ��� �1� )*"�# $�H�� $�1I8; <�i4� �����.(    R04�S� $��0# ,0(.�Y� 6�� ��T 
'� 2��B@4� '��� &�'A $�#��# ���� +� <F��� �.���" ' .1	. �1DH    ���0�t ,0# ,H <��-

                                                           

1. Mendiluce et al. 
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� .�(� �� �1� <F� $%�"� W lU � $�- , b	 $���@A {�@R0G" $%�"� &'� �4� 6b8� '"��� 
�� $���+	'8U p��Ms 'M"�1@# ) 'M��# ,@�{�  $%�0"�  �0#   �10�      �0# ) ��0�+ $%�0"� ��0�� �0# ��

2�I#  RN ��@4� �� p#�M� +� ���#'MMH 2���� <( .�8 A �" �� WH $�-    7$%�0"� $��0# ���(@�
  ���� �0R]� <!@0GR8- $%�"� ���+ &'� �# 7<FH �.�� �� . ,0e"�Mc  ���0�  �0H  �08 A 

$%�"� 9����� �# 7'#�� ��� �#�> ��1# �8 A ���4 ���1U ���� ' .1	 �X 9-�H  <0�  '0#�� .
���7 ,e"�Mc �� ,U18L� ���� $�- $%�"� ~:� �8 A  <0b� +�  �0���  �0-  9���0��  7'0#��  �0� 

9����� �X 9 # +� ���4 ���� �- 7'��# 2�!"X $��':� +� �>� 9����� �8 A 6�� ���� ~41	 
<M D"�; ���4 ���� �- ���R; '-�1� '� .��� � 6�� <M D"�; <!@G# ,# 6�� ��� ����  ,0H 

+� �l" <b Mb	 �	 ,c '� ���4 ���� �- 'M"�1@# 6 D"�; �X '"1� ) &'� ���+ 6��  ��'0(	 
�':c '��# .6���#�M#7 9����� �8 A7 +� *�  147 �U�# <M D"�; ���4 ���� $�- $%�"�  ,0# �+  
$�; �X <� �1� )7 +� $14 �!��7 �� 2�	1H &'� �U�# 9����� ,M��- $�- ' .1	  '-�1�  '0� 

) ��� � ' .1	 9-�H '-�1� ���� .�� 'MF# &'� � " 9����� ,M��-  �0-  ,0#  ��10	  <M��!��0; 
���4 2��I" �- ) ���� �- <!@G# '-�1�  �0��� . ,0e"�Mc  �0 F#�A  <M��!��0;  �10;)  ,@0��� 
'��#7 ���� ��C'MMH )  .1	' ��C'MMH ,# M��!��;k< p#�M� $%�"� | A� w�'A�  <0�   '0MMH .�� 
6�� &�1s7 �d�:	 $��# p#�M� $%�"� | A� 9����� )7 ,# K�R"� �X7 M��-T ' .1	 p#�M�  |0 A� 

 $��#d�UT  �@0D # ��  ��+�0#  9���0��  <0�   '0#��)   7����0b8- ) 2��+��08U1382.(  *�'0M �1 
)1979(7 � <b� �� $%�"� 7�1� &���l" ��<� ' .1	 ���1U +     �08 A �0  ?	 �0>� ��� � ) '"��

$���@A� '�� �# $%�"� ��       6 0Me8- ) ,����04 ) $%�0"� 6 0# <M 0D"�; 9DH ,# ,@G#�)
d�UT $)� "  <� ��H '"�� .Z@D� �# $) M��- p#�	 +� 6@��CT o1FG"��	2   $%�0"� &��  ?	 6 #

   ,0M��- WI04 ) $%�0"� �# ��H ) ,����4 <M D"�; 9DH �#   $�0-    '0 .1	 �0��1U +� *0� �0- 
,Y#�� $�  ���A�#<�  'MH .      '0 .1	 9-�0H ,0# $%�0"� �08 A 9����� ,H <	g�� +� <b�  �0LM�

<� �1�    0d�U ) �B0s $%�0"� ) ,����4 6 # <M D"�; 9DH ,H �4� <"��+T  $)�0 "    ��0H
'��# �#�> .w�L"� &�: :S	 |FJ� <� ��D" ,@���      ) ,����04 6 0# <M 0D"�; 90DH ,H '-�

) $%�"� Me8-'MF# �� $%�"� ) ��H 6   �R]� &'��4� .�!�� &��RU ,#7 2��I"   ,����04 $�-

                                                           

1. Pindyck 
2. Translog Cost Function 
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$%�"� 6 D"�; ��H ) '"� .<� ��D" &�: :S	 +� <��#   2�0	1H �� ,����04 ) ��H ,H '-�   &'0�
$%�"� �8b� '"�2�	1H �� ���+ 7       �10;) $�0@8H <M��!��0; ��0b�� <b�%10.1Mb	 �l" +� &'�

���� .&�1s �- ��7 ��������� *� �8 A 97 14 *� +�7  �0��� ���4 <M D"�; �U�#   $�0-
<� �X $�; ,# $%�"� �!�� $14 +� ) �1�7   $%�0"� �8 A ���� 9����� �U�# <0�    �10� )

2��I" <M D"�;      �0��� '0-�1� K�0R"� ,0# �� $%�0"� $�; ,# ,����4 ) ��H $�- .   9���0�� �0#
$%�"� �8 A7 # �C�, ����� ' .1	 ���1U ���4 $� C��H    K�0R"� ,0# 7'0"�8# �#�> <@� �� '#�� 9

,M��- 9����� -2�I# 7' .1	 �Y4 9-�H ) ' .1	 $�    '0-�1� 9-�0H ' .1	 ���1U ���4 $�)
����. &)�B	  <�� ���?; ) <@ (8; $�-)+�'"�_ s�� 76 �+FT     7�0 (8; WH��0	 7�-�I0� 6 #

jX  )   ) �1- (... <!M-�� ) <U�8@;� &� s1�� ))]�{i'"� 6 !"� � 7+�_   76b0G� ,0"��   $�0-
*	 o��# <F ���7 +�'"� )_ � R�1	� �- (��#���U '   <��0d� $�- � >=0	      $%�0"� &'0� �0# ���0C

�1� ,@��C �l"�� ) 7y 41387(. {g1s�  T(041	  $��0�@A� )  <U�08@;�  �0#  9���0��  �Y04 
� .�(� �- �� $�-'M���� $' .1	 ) Td�U �-g�H ) 7&��'� �  ?	  ��@��04  7��0�@A� )  K10S	 

�� '�X�� ) p�+1	 �X 6 # ��1"�� �- 2��8- �4� .��@GC �Y4 � .�(�  �0-  9���0��  ��0�� 
$%�"� �� �� <� ���� ) �  ?	 ��@��4 $���@A� �� $�@4�� �b� $� C '��)  $�0-  $'0 .1	 ) 

<	��'� ,# &'� $%�"� �# �� �@8H $%�"� �# ��>X 2'M���� �� 2'M-�H �# '")� $�d�:	 ���� $�- 
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1. Markandya et al. 
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1. Duro et al. 
2. Zhao et al. 
3. Silva & Guerra 
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1. Feng et al. 
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1. Cornillie & Fankhauser 
2. Gately & Huntington 
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1. Data Evelopment Analysis 
2.  FHT � ?@� <(A�) Z :S	 $�-  �,# �RG" ) �4  K�4���T 2000 �4�.  
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1. Chow Test 
2. Hausman Test 
3. Fixed Effect Model 
4. Random Effest Model 
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#$�� ,G��:�7 $%�"� &'� ,#  �)� )� �- '0� ,R4�S� .w)� �)� ��     �0GH &�10s ,0#

 WL� &����s����   $�0- $%�0"�   '0� 2�)�0��   9���0�� )  $� !80Dc   $%�0"� &'0� ��
'� 2'-�D�. ,���� ��7   � )� �0- �0# K'� 6 8v	 [��@" R04�S� �)T    2��)X $%�0"� &'0�

2'�  �4�.  

1.1.4 .P� _�� :�	 �� ��	�` R�]$>%$a%5�3�� $�b�8 �	 '�*% )�#$% �&�(  

 P�&T3.  O8 0 '�$J� e6��%$Xf8 �#$% �&� $� )�3�� $�b�8B �#$% �&� E(  

O��38 ��+$�b�8 g6$. )h!"( P���\ 

Log(E(-1)) 60/0 00/0 

Log(S*P) 02/0 00/0 

Log(CO) 17/0 00/0 

Log(GDP) 36/0- 00/0 

Log(OILP) 01/0- 02/0 

F-statistic= 66/61234  
 (F) K�8@��=  00/0  

DW= 61/0  R2= 99/0  

pRM� :&�R4�S� Z :S	  

��)X�# [��@"  �!"� # �-X � ,H �4�iUV W  $��0# 2'���)X�# |���d T08-  �0 ?@�    �0# �0-
�4� ��C+�4 $�l" <"�R� .  �0��)�   2�0I# �0 ?@�  �0H $�)    +�� E�0" ) '0 .1	 �0��1U )EX( 

 ����M(�"'M@G  2'� ��� K'� +� ) '"�. K)'; 4      w)� K'0� 6 08v	 +� �0s�� [��0@" ��
<� ��D" '-�.  

                                                           

1. King 
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2.1.4 .<�	 _�� :5�3�� $�b�8 �	 '�*% ��	�` R�]$4$a%�	 �� )�#$% �&�(  

 P�&T4.  O8 0 '�$J� e6��%$Xf8 �#$% �&� $� )�3�� $�b�8B �#$% �&� X(  

O��38 ��+$�b�8 g6$. )h!"( P���\ 

Log (X(-1)) 76/0 00/0 

Log (EX) 003/0 0002/0 

Log (CO) 05/0 03/0 

Log (GDP) 17/0- 00/0 

Log (TFP) 08/0 0003/0 

F-statistic= 17178/128  

P���\= 00/0  
DW= 85/1  R2= 99/0  

pRM� :&�R4�S� Z :S	 

��8-   ,H �1NK)'; �� 3 <� 2'-�D�  #�) �0 ?@� 7�1�  ,@0G �0Gv"    <0@B" &����0s
2'D" q�S.  �4�. ,#  �;)� 2�I# � ?@� $�)  ,H +�� E�" ) ' .1	 ���1U �H   ��0� K'0� +�
���4 7'"'� � ?@�  �-�>� ) ���C �M(� ���'" . K'� )� �- �� $%�"� &'� � ?@�� >=	 �#   ,0BA)

��m�� #,   $�Y� �Y4 �� ,H $�1N10 's�� � >=	 �M(� ) �R]� ���� $%�"� &'� �# ���m 
 ,# $�1N  {i]� ,H  9����� �# w)� K'� Z#�Y�1 's�� ��)� �� $%�"� &'_   ��0� �# �RA

 �)� �� $%�0"� &'� ~���� ���4 &�R>_  $��0; 76/0  '0s��    �0��� '0-�1� 9���0��.  +�
<�147 �>�  � (8; ) 6 �+�4 ���G� �#�:@�)�� K'� K)�(   $�0Y� �Y4 ��5  '0s�� 
� >=	 ) �R]� �M(�  $%�"� &'� �# �������      ) �0 (8; �0C� ~���0� ���04 &�R> ��� �# )

�+�4 ���G� 6 1 's��  $%�"� &'� 7'��# ,@��� 9�����02/0 's��  '-�1� 9�����
���� .$� +�C ' GH�  Y#�� K'� )� �- �� � " 6#�HT  �0M(� ) �R]�     $%�0"� &'0� �0# $���

) ����  $�Y� �Y4 ��1 's�� �M(�  ����4� .   �0- Z#�0Y� �0 " <F��� �.���" ' .1	  )�
 6 8v	X>� ��M(� ) <BM�  $%�"� &'� �# $�������m #,    $'0s�� *� 9����� �# ,H $�1N

<F��� �.���" ' .1	 )�#  6 8v	 ��4�2(    $%�0"� &'0�17/0  '0s��   9-�0H  '0-�1�
 <C��# WA� 6�� ,H �����4� ��D" ) 'M-�_ � >=	   ���04 ,# �RG" � ?@� 6�� $g�# $���C

� ?@� �-�4 .<� ��D" [��@"  ,H '-�2�I#   w)� �)� �� '0 .1	 �0��1U �H $�)  ��  �Y04
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10 's�� �M(�  ��� �4� ) Y#��T  �# �R]����� $%�"� &'� . 6���#�0M#7   2�0I# �0C�   �0H $�)
 ' .1	 ���1U1 's�� '#�� 9�����7  $%�"� &'� 7~���� ���4 &�R> ��� �#08/0  '0s�� 

9����� ���� '-�1� .K'� ��)X�# +� �s�� [��@" 7,���� �� �1DH ��  �0 J $�-    ,0V��� <0@B"
2'�  �4�.  

2.4. $�) ��+� !" �	 P&8 R��S� '�*%  

�Gv"   (	 $��#2'� w�L"� )�c �1�+X |4�M� �)� 6  �4�.  
   <���0�	 &��0>� �)� ,H '� �vD� 7684�- �1�+X ) )�c �1�+X [��@" ,# ,;1	 �#

|4�M�  �4� �	) ,@b" 6�� �Ht     2�R@0�� ��0c� 90v# 60�� �� 684�- �G	 ,H �4� w+g
o��# ,# ,;1	 �# ) 2'�   ��10#)94/0 (Roh Random Effects    ,0# �R0G")05/0 (Roh 

Fixed Effects |4�M� <����	 &��>� �)� ,H '� �vD� �4� �	.(  

 P�&T5.  F 8UVF �$� F�326 �6 W��X �$X P&8 Y�S!� &-8 U Z$0 F	 �[  

P���\ T�	B �	UV =��8V Effects Test 

00/0 )294/20( 26/192 Cross-section F 

00/0 20 30/846 Cross-section Chi-square 

pRM�: &�R4�S� Z :S	 

 P�&T6.  O8 0 '�$J� e6��%$Xf8 �#$% �&� $� )�3�� $�b�8B �#$% �&� E( 

$�b�8 O��38 ��+ g6$. )h!"( P���\ 

Log (S*P) 003/0 03/0 

Log (CO) 34/0 00/0 

Log (GDP) 46/0- 00/0 

Log (EX) 01/0- 00/0 

Log (E(-1)) 41/0 00/0 

F-statistic= 00/76  

K�8@��= 00/0  
DW= 71/1  R2= 92/0  

pRM� :Z :S	 &�R4�S� 
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��)X�# [��@"  �!"� # �-X � ,H �4�   �04� j10� K'0� �+��# . �0��7    K'0� 6 08v	 ��
� ?@� $�- $%�"� �8 A )�B" �8 A( 2�I# )  $�)�M(�  ���"�G  2'� ��� K'� +� ) � '0". 

�#  K)'; ��4� 67 ,# � ?@� �; $�-  A $%�"� �82�I# ) $�) 7���4  �0 ?@�   �0>� �0-  ) ���0C 
�M(� ���'" .�>� ��G� �#�:@� $�Y� �Y4 �� � (8; ) 6 �+�4 �1 's�� � >=	   �0R]�

) �M(�  $%�"� &'� �# ������� )7       ���0G� ) �0 (8; �0C� 7~���0� ���04 &�R> ��� �#
 6 �+�41 's�� 7'��# ,@��� 9����� $%�"� &'� 003/0 's�� � 9�����   �0��� '0-�1

 �� G# ��':� ,H<H'"� �4� .$� +�C ' GH�  � " 6#�H Y#��T  �0M(� ) �R]�    &'0� �0# $���
) ���� $%�"�  $�Y� �Y4 ��1 's�� �M(�  ����4� . � " <F��� �.���" ' .1	X>��  <BM�

�M(� ) ���� $%�"� &'� �# $���m  ,#  �0�� �# ,H $�1N     �.�0��" '0 .1	 $'0s�� *0� 9��
<F��� �"� &'� $%46/0  '0s��    '0-�1� 9-�0H  ,0H �0���     <0C��# W0A� 60�� �04�  )
��D" 'M-�_ � >=	  � ?@� 6�� $g�# $���C�4�.  

5. 5J��% �$�4  

    <0F��� �.�0��" '0 .1	 �# $%�"� ���� ��� � W G:	 +� $%�"� &'�  <0� ,R04�S�  �10� .
��B@4��1DH $��# K1��� 6�� +� 2 $�-  <@B"),# 2f�) �1DH     �0B" &����0s ,0H <��-  <0"�)���
'"���7 �1DH �]� *�)� 1�U $�- ( � Ss ��'Mc �G " $%�"� &'� ) �� �� �10DH 6��   �0-

<� ��D" <(A�) '� +� �@8H '-�7  ���+ 9v#     �10DH 60�� <0F��� �.�0��" '0 .1	 WlU�   �0-
'�X��  �B" �)�� +� �s�� $�- �4�<� |;1� 6�� )   �0GH n�v� ,H �1�  $%�0"� &'0� 
o��# �1� �	 8H $%�"� &'� ) �s�� $�@�1� .6���#�M#7   <0� ��IM0D �  �10�7   ,0#   �10lM�

R4�S�T Z A� '�X�� �� 7$%�"� &'� �	    <0F��� �.�0��" ' .1	 +� �B" �)�� +� �s�� $�-
�1DH 6��  �- �GH�1�  �10DH 6�� $%�"� ���� ��� � ,# �B" &����s ��� � ��    2�)�0�� �0-

�1� .,(.�Y� 6�� �� �1DH $��#   �0.�� )� �- <@B" $�- �10�+X    W0I� ) '0�   0L @" 6��0	T 
,# �4�  2'�X2�I# � ?@� ,# �1#�� �M(� K)� K'� �� ,H �4� ' .1	 ���1U �H $�)  �10R" ���7 

Y#�� � ?@� 6�� ,H '� 2'-�D� w)� K'� �� ���T ���� $%�"� &'� �# �R]�.  ���1DH   $�0-
 7Z :S	 6�� �� <4��# ��1� <@B"M �+ ��T �:	��  2�0I# $    �0��1U �0H $�)   &���'0A� '0 .1	
�4� ,@��!" &�1s <4�4� ) $'; .�1DH 6��  �-*	  <.1�S� '"� )  �0B" �# <M@R� $���@A�
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'"���( )  ,(41	 �Y4 q�S. +�  �0 "     '0"��'" ���0A <R04�M� ��'0Mc � (0d) �� )    �10;) �0#
'�X��   <� ��DR �" �B" �)�� +� ,H <@B!M- $�- J� 7�1�|F7 ���) 2'MMH '"�    ,0# ��'0Mc )

.1:�T 	2�I# �1RI# ) ' .1 k$�)  ���1U ' .1	 " ,;1	��b 2 '"�.      �08 A ��0 � ,0H '0� 2'-�D�
�1DH �� $%�"� &'� ) $%�"�  0Y#�� <4��# ��1� $�-T     ) ���'0" �10;) <0�vD�  ~0:� ��

�1DH �� K)� �)� -Y#�� <@B" $�T     @R0G" |��0d ,0H '0� 2'-�D� <BM�{�   <H'0"� �04� .
 6�� �� $%�"� �8 A ,H �4� �Ht ������1DH @RG" �-{�   w)�0. ) �4� �'"� K��0(@�  +�04  $

 ,# $%�"� �8 A }M-�� 2��8-   <0� 2'-�0D� $%�"� ���� 9-�H �I; �� $+�4  �10� . ��
�1DH � J $�-   7Z0 :S	 6�� �� <4��# ��1� <@B" 0Y#��T  �0M(�     ) $%�0"� �08 A ��0 � $���

'D" 2'-�D� $%�"� &'� .Y#�� �1;)T  �� � �R]�� ?@�  $�-� ) � (8; 6 �+�04 ���G 
$%�"� &'� ) �N�� <� ��D"  �+�4- ,H,c�   *0�    ���0G� �0� �0 (8; �10DH  �@0D # $

'��# ,@���   0+�  �L"X   ,# ,H         $��0# $�@0D # $%�0"� ,0# �0 (8; <C'0MH��� ) ��0��+� � .�
�8� )   �04� +�0 " ����� ���4 ) �:"  0    $%�0"� &'0�  �04� �@0D # �X . 6���#�0M#7   , 0s1	

<� �1DH 6�� �� �1� - �$��# #�; 6�� 9-�H, <��;     �0@8H $%�0"� ��0�� ) �0- 2�� +�   $�0-
��1� 2��B@4� '�'; <N�R	�7 ,# ���+ ,bR� $� C��H   <	�0UiN� $�0-7  <	��#�0v�7  0@"�@M�� )< 

#�; 9-�H ) ��R	�� $���A�# ��b��, 2��H W-��� �� <��; �4� .  ,0H h1d1� 6�� ,# ���MU �#
�1DH 6�� -���s � 'MMH_ �B" '"� � ) pB@M� +�� E�" 9����� +<�  '"10� 7  0Y#�� �10;)T   �0R]�

�1DH 6�� �� $%�"� &'� ) +�� E�" �� � �- )w)� K'� ��( '� 2'-�D�. ���7    '0� 2'-�0D�
 ,H�1DH ��  � J $�-  <@B"�� �#<� 9-�H $%�"� &'� +�� E�" 9��� '#��7 �1DH 6�� ���+   �0-

	'8U{� ���) 'MMH_ $%�"� '"�  )� E�" 9����� �# +�,# )   K�R"� �X 9����� 0M��-T  &����)  &'0�
�1DH 6�� �� $%�"� <� 9-�H �- '#�� .6 Me8-7  Z :S	 [��@" <H���4� �X +�  ,0H  0Y#��T 

$� +�C ��D@"� ��� � �� � ' GH�  �4� �R]� $%�"� &'� ) 6#�H7   ��0�+  �10DH |0FJ�   $�0-
'"��� ���A ,(41	 <��'@#� ����� �� Z :S	 6�� �� <4��# ��1�  7) p��Ms �H�8	 ,# ,;1	 �#

�I� �� �-7 �1DH 6�� ��  �-�I� ��@GC   ��104 ��0�� 9����� 7<M D"   <F 0G� $�0-7  )
<C�1.X $�- ���� <� �� �� �X +� <��"m  ,# ��� 6�� #�]�T  �4� $�Y� }"+g1`G� $��# ) �
�4� 4 �1DH $���@A� �����C   �0-  �0	 $��0#     +�0C ��0D@"� ���0 � 9-�0H  $�   6#�0H ' 0GH� 

2��c H <D�'"�$%�"� ���� ) ' .1	 �I; �� ) 'MM '"����# w'A ��� $�- . �4� �Ht �����
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G��:� �� '��# ,HT �@S� <"�I; �Y4 �� $%�"� &'�W ��# ����+ 7  $%�"� &'�  �0@8H ��
�)�. �1DH *�{� 2�I# $�M(� ,#  $�) �@D #6b8� ) �G " �1DH �X ��   <C'0"+ �Y4 �4�

6 ��� �1DH �X �� �# �	'�. G��:� $��# u�T   ,0U18L� '0��# � Ss   �0��1U +� $� �>r0�   �0#
���C �l"�� �� $%�"� &'� . �� �����,H ���4 ��D"�N�� '��#  |��0s +� $�� G#   ���0l"

�X �# '"�  ,H��� '��#T +� �� $%�"� ��14 <F G� $�-7 ,#  2f�)�B"7    �0# �� �X ) ���04 n���
$%�"� �)� M"�� K���g ) '�'L	 �#�A $�-$%�"� '  7$��# 7$' ��1� $�- )   ) ��� ���0A <0#X

2�I# 9����� �# $��# $�)  $%�"� ���� 9-�H)  �#9�����   w��0� <-�CX �Y4 $��0#   �0B�
' �1H <( RN p#�M�.  

i��A8  

1. 1"1#�<F(4�RU 7$�  2��+X 7��Rb " ))1388 .(» T0��L	  &'0�  $%�0"� ) T0(.�Y�  $��10� 
�(Ms ��8 4(« 7T��MF�� K'� $+�4 $���@A�7 77 77 0 99.  

2. 6G� wiJ 7��	 '8S� 7������" ) 6 G�  6 ��)1387.( »<#��+�� � G"�@�  �0- )  $�0���� 
9-�H &'� $%�"� �� �1DH $�- 1�U *�)�« 7T��MF�� &�(.�Y� ���@A�  $%�0"� 716 7

157  0184.  

3. ,.� 7y 4  ����)1387 .(»&'� $%�"� :���1U � >=	 ���C ) 6 8v	 *�  p#�0	  $��IM0D �«7 
�MF��T� &�(.�Y� ���@A� $%�"� 75)18( 7177  0201.  

4. ��:-� ) 7$'I� 7�B" 7$'I� 7<A��s 7���8 FU 7<B���   ��-+ 7<"�R�)1387.( » T0��L	 
&'� $%�"� �� p��Ms �����« 7T��MF�� 9-)f� $�- $���@A� ����� 7357 79 0 110.  

5. ��008U <00.g� 7���008 FU 7<B��00� 7<BY00�� 72��+  7$�'B00s ) W 00�� 7<"�IB00s� $'00I�
)1382.( »<F FS	 +� '")� &'� $%�"� �� �1DH  $�- OECD« 7��MF��T  T��M0D-)f� 

<"�C�+�# 7287 95  0118.  

6. '8S� 7��Y�  ��1; 7<	��# ) 6G�)1389 .(» �0 FS	  �0��1U  �>r0�  �0#  �0  ?	  ��0D@"� 
$� ' 00GH�  6#�00H 900v# <-�00C)� " ���00�� )1378   01386( 7��MF00��T &�00: :S	 

K'� $+�4 $���@A� 717 135 0 153.  
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7.  ����� <�i4� $�1I8; $�H�� *"�# ����C)1389 .(» 2�0I# $�) )  &'0�  $%�0"� �� 
����� ) ��I;« 7_���� <4��# �- ) �4� 4 $�- 7$���@A� 1 0 11.  

8. $+��1C  � 7����d )1388.( »<4��# �FU �  ?	 �� ���� $%�"� 9v# �(Ms �����  �0# 
2��B@4� +� �)� ,��L	« 76 8@B- 9��8- <F� $%�"�7 1 0 5.  

9. 7��C�I� ���" ���� ) 72��+ �d�' 8� )1387 .(<LM4���@A�  �0"��  7�0@��  ���0I	:  �0D" 
2�!D"�� ���I	.  

10. $��BJ ) ��-+ 7<I.���"  , d�� 7*.1C)1388 .(»T(41	 $���@A� )  <C�10.X  ~ 0S� 
�G�+ �� �1DH $�- 1�U ��8 � 1	1 H ) �1DH $�- $� 4X j1M; <#�J )�# 	=' H  �0# 

<MSM� �+�G <Y S� u@"+1H( 7T��MD-)f� w1FU $���@A� 735 7105  0126.  
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