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>� E)&XOE\7�? >�K"+ LM�K�1 E)MNO 8.+��,-" E75 5�)g� �D >,M�i 5+ >M# +N7
)&XO>61 E.+N7

4/"#.E)�D .�S :>� ��04128AB=2C��D%7 E>F%12 G%3D E#*%=2�?H" E;I��HJ KAL4HBD >�2'6-
)2%�2 E?"?D�D��.

�Gqn .E�?JEL :C22EQ43EQ53.

1 .��EG�
#�2 C* CI?" �*�B�M NO�BD C=�2��?HJ%* �HL* $ P�AQ >2%* >���M ��AB* �ARS2 M2 ;TAUD 8<4HBS E

V�7 �� 2'W�S>�HSM�6 ��H0412 M2 ;H9�1 #AHDM .%H= ;�2?S $ X+ P2%AAY" $ ;6�?W+ NO�BD %AJ2 >
C1�Z[6>21)GHG�*) (#�2 C* CI?">� C=K\D #*%=8AB=2CH1�Z[6 M�H6 #�%H")�H\I ]TH7 �� >2

C1�Z[6 >�SM�6 %��7 �28LD $ �72 ^%TD�* ,A1 >2;HD .8A@<H7 )+ C* CI?" �� (�?H9��?HD )�H\I
A* >�S��\1 CI?"#.�72 .8��%6 `52$ ;[[RW2

)%472 CaW�TD2�01 E;�2?S $ X+ b�2%9 %ABc" ��;D )K\D C= 8S��B�M Cd8d� #�%" ;TAUD
>� .�72 #ADM .%= )89 e%6 %f�Q )%58AB=2 CH1�Z[6 M�6 )2?<g C* #*%=e%H6 ;[Hh2 NHD�g >2

;D C4�%6 %i1 �� #ADM .%= )89 V%4<= $ �?9?Hf?D jH� )2?<g C* )+ ��0412 #AH* k^%HTD ;H[RW2
 C* .�72 .8��%6  ) ?H"?A= )�HRA( l�72%* C= >�?m1997)�H\I >�S�?H0= E( >2%H*bAHUD nHcQ

;D X?BUD o%40D ;D?Rg >p�= j� )2?<g C* C= �B�Me�H@12 qH7�<D ;�2%I2 P�D2852 E�?9
.�2�812P2M�@D $.8H��%6 r�HZ"2 )�H\I .8H<�p+ s�,* >�S�?0= >2%* ;��S2 �H7V�HQ %HS CH* .

�J?7 #4J?7>� ��H0412 �� ;[Hh2 `H-<D #�%H46�,* ;[AHB� >�HS 8AHB=2>�HSM�6 ��H0412 $ #*%=
C1�Z[6�72 >2 V�7 M2 $1970 .�72 C492� 2� 89� #�%4a�%7 ;[h2 >�S�?4=�� #A* �� )?<=�"

�7�A7 M2 >��AB* ;[h2 G8S Ct<�2 C* CI?" �*>��3452 >�SE>��H3452 89� ]T7 C* ;*�A47�
"p�* %�72 Ep?HRaD %"p�H* >��3452 89� Ct<�2 NAW� C*�)�H�M ��H@�2 uHg�*bAHUD CH* >8HI >�HS

;D �B�M�?9E�B�M P2%m�ZD�AW�a� M2 ;9�1 ;TAUDuU* k?f?D j� C* >��3452 >�S,HA/12
CAHf%� �H" �H72 .8H9 q-H7 CH<ADM #H�2 �� C4�%6 e�@12 P�aW�TD v��41 $� #�2 M2 .�72 .89 N�8-"

1. Green House Gases
2. Stern (2004)
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�B�M;TAUDw41M?=1)EKC>�?m C* .8�+ �?I$ C* ( %* CH=x�2,H�2 28H4*2 ECAHf%� #H�2 l�H72
;D �B�M bAUD q�%Z" C* %@<D C12%7 8D+��x�2,H�2 M2 ;3Z0D 8Q j� M2 8a* CD2�2 �� $ �?9

CTL1) 8D+��;D xS�= C* k$%9 (KR�,=�DCAf%� %62 #�2%*�<* .8*��;HD 8H9�* �7�� �?='D)2?H"
>��3452 89� M2M2 .�%H* e�H1 �B�M bAUD q�%Z" P2%y2 xS�= >2%* NQ .2� j� )2?<g C* %"p�*

C��D%H7 >�HS%AY4D #AH* z�-"�2 )?D2%A( .89 e�@12 P�aW�TD %/�� >?7$ ;I��HJ KAL4HBD >�2'H6
>� ��0412Ca7?" $ Ca7?" V�Q �� >�S�?0= �� #*%=8AB=2;H<aD $ �H-{D %Ay|H" %H* �Wp� C4��� �2�

C��D%7 >�2'6>� ��0412 )2,AD %* ;I��J KAL4BD.81�2� #*%= 8AB=2
;D ;9�1 �@1+ M2 xS$}( #�2 e�@12 �ARS2 >�S%AY4D #A* ;[g z�-"�2 ;7�%* C* )?<=�" C= �?9

>� ��0412C��D%7 E#*%=8AB=2�� >F%H12 G%H3D C12%H7 $ >��H3452 89� E;I��J KAL4BD >�2'6
"?D�D�� 2�?" ���AS� M2 .��c472 �* )2%�2 ;HD xS$}( #�2 e�@12 $� #�2 M2 .�72 .801 C4J2�%( ?8H12?"

�HB�M NO�HBD )�7�<9��= $ >��3452 )2�2'/47�A7�H7�A7 r�HZ"2 �� 2� ;HTAUDCH* qH7�<D >�HS
C1�Z[6 >�SM�6 xS�= �?i<D .81�7� >��� �28��( Ca7?" >�L"�2 #A<~RS $ >2

 �� CW�LD #�25C* �72 .89 ;S81�DM�7 xZ*>�?m �� CH=�HALU" >%Hi1 ;1�H-D Ee$� xHZ*
;D �2%5 ;7�%* ��?DC<A0A( �$%D C* e?7 xZ* .�%A6 ��34J2 �?0= M2 ���J $ NJ2� �� �ALU"

.�2� ;�%aD M2 w( e��\� xZ* �� .��2�;HD CHO2�2 ;*%@" v��41 �ALU" >F?W$84D $ �S�� $ ��%H6
C@A41 K@<( xZ*CAh?" $ >%A6;D CO2�2 ;47�A7 >�S.��%6

2. .0d1 >1�q�
CAf%� #�$8"�B�M ;<U<D) w41M?= ;TAUDEKCx9?= Nh�Q (>�2%H5%* >2%H* >%Hi1 >�HS

CT*2� ;7�%* C* CAf%� #�2 .�72 8D+�� $ ��0412 CT*2�;HD 8HD+�� $ ��0412 )�AD�?HUD �� .�M2�%H(
;D .�2� x��R1 ��0412 )+ >�?Rg �?UD �� $ 8D+�� E;<U<D #�2 ;L�2C* .�?9>�?m ��0412 %62 C=

;D 89�* 8D+�� M2 ;a*�"p?RaD C= ) �B�M bAUD ;6�?W+ >2%* 2� N/12 ;<U<D )2?""%Hi1 CTL1 M2
G%3D P�UAI%"#H�2 �HU" .�?HR1 %AHBc" ( �H72 .8H9 CH4�%6 %Hi1 �� 8* ;�p�= )2?<g C* .8<<=

�B�M ;<U<D CAf%� E%ABc" �� x�2,H�2 �* C= �?* 8S2?J ;<aD #�8* w41M?= ;TAUDxH0= E8HD+
�B�M ;6�?W+ >8D+��;HD xS�H= %ch C* ;TAUDC1�4H7+ 8HD+�� ]TH7 M2 8Ha* $ 8H*�� ;Hc<D >2

;DCH* G%H3D M2 >��?D )2?<g C* 8D+�� x�2,�2 �* ;6�?W+ ��0412 �Aaf$ E%/�� P��-g C* .�?9
1. Environmental Kuznets Curve
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 ;HHD %HHAAY" �HHB( >p�HH= jHH� CHH* >�$%HHf >p�HH= jHH� M2 v��8HH"CAHHf%� .8HH<=EKC M2 ;HHt�
"�%*��=%(CT*2� NA[U" >2%* KAS�cD #�%;6�?W+-NtH9 CH* CH= �72 8D+��Ul?HtaD �H72 $

CS� �� ��* #AW$2 >2%*90%H6$%= $ #RH7$%6 �HALU" �� >��AD1�HB�M ��Hy+ ��?HD ��;HTAUD
CaW�TD $ P��@">��?�81�* $ jA��92V�H7 ;1�\I Ca7?" &�2,6 �� C=1992�?H\� 8H9 %H04<D

C4��� l�72%* .�����SC��D%7 $ ���7 E>F?W?<t" C= ;"�?h �� &�2,6 #�2 >bAHUD �� >�2'6
.%4B6 x�2,�2 E�?9 C4�%6 %i1 �� �*�y �B�M�AW�a�qH�%Z" CH* %@<D 8��%" )$8* >��3452 >�S

;D �B�M bAUDbAHUD ;HcA= ]TH7 x�2,H�2 >2%* �f�L" EC12%7 8D+�� x�2,�2 �* #A<~RS .��%6
C��D%7 $ �B�M )+ �� >�2'6;D x�2,�2;HR1 K4HQ �?Hm CH* #�2%*�H<* .8*��8H9� CH= �Hc6 )2?H"

;D %@<D �B�M bAUD >�?*�1 C* >��3452�?9)IRBD(3.
�*�HB�M ;H<U<D e?H\cD CH* CI?"  ) w41M?H= ;HTAUDEKC.8H�2 M2 CH4�%6%* CH= E(w41M?H=

)1955C<ADM �� (CT*2� �?I$ Nt9 C* >2UM?" >%*2%*�1 $ C12%7 8D+�� #A* )$�2$�72 8D+�� `�E
 CT*2� CaW�TD ��CT*2� %62 E>��3452 89� $ �B�M bAUD �AcA=NtH9 CH* >2U�H78* l?HtaD

CTL1 C* )8A7� .89�* C492� �?I$ ?/W2 �� �06M�* CTL1 j� 8��* C= �7�<aD )28* E8�+�H06M�*
 bAUD q�%Z" ;W$,1 %ABD �� #�2 M2 w( �?0= )+ C= �72 )+ M2 ;=�Q �?0= j� >2%* �B�M

l�72 #�2%* .��%6 8S2?J �2%5E%H{=2 .��c4H72 ��?HD CHT*2� #H�2 ;H7�%* >2%* C= ;D?Rg >?/W2
:�72 %�M Nt9 C* )+ ;f��� e%� C= �72 $� CI�� `*�" .��7 >?/W2 E�72 C4�%6 �2%5 )�LLUD

)1(tttt YYE !""" ###$ 2
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CW��aD ��)1 E(YtEC12%7 8D+��2
tYD $ )+�$'@Et%HAY4D )2?H<g CH* C= �72 .8<�p+ ��0412 )2,AD

;D �2%5 .��c472 ��?D ;@<7��3452 >?/W2 �� 2,1$��%H62 p�H* V8D �� .�%A602 %"jH� E8H9�*
CT*2�U;D P�-y2 C* ;68<�p+ ��0412 )2,AD $ C12%7 8D+�� #A* l?taD Nt9?H/W2 #�2 �-m .87�
CTL1M�*V��aD 8D+�� �28LD l�72%* ;68<�p+ ��0412 �0621 2"" /&$tY.�?* 8S2?J

1. Grossman and Krueger (1991)
2. Shafik and Bandyo Padhyay (1992)
3. International Review of Bipolar Disoreders (1992), pp. 38-39
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2 .VS#e: ��)A):
��;HH7�%*C<AHH0A(E�HHALU"CHHT*2� �HH* z�HH-"�2 ��>� ��HH0412 >�HHS%AY4D #AHH* ;HH[g8AHHB=2 E#*%=

C��D%7;I��J KAL4BD >�2'6)2%�2 �� >F%12 G%3D C12%7 $E�*;"�aW�TDCHI2?D CH<ADM #H�2 ��
;DK�?9 .�2� �H�%a" Ej��?�" KAS�cD %i1 M2 P�aW�TD #�2 C=     .8<4HBS P$�Hc4D ;1�HDM .�$� $ �HS

.��c4H72 ;RH72 %���HLD >�HI CH* ;HLALQ %���HLD M2 P�HaW�TD %4H0A* CH= �H72 #�2 CI?" N*�5 C4t1
.�%=;D E#�2%*�<* .812C* C<ADM #�2 �� )2?"R1 .��92 %�M P�aW�TD:�?

x12��tRS $ V?"1CaW�TD ��CT*2� ;7�%* C* �?JM�H6 ��H0412 $ >F%H12 G%H3D #A* P8D8<[*
>�8AB=2 �� #*%=+�Ht�%D�� V�H7>�HS2002-1850)�H01 CHaW�TD #H�2 ;[Hh2 v��H41 .8H<4J2�%(
;D C= 8S��� ��?D .�$�>� M�6 ��0412 P89 ECaW�TD8AB=2 �J?H7 x�2,�2 �* #*%=;[AHB� >�HS

ND�g ,A1 �%* G%3D 89� $ >��3452 89� E�AaRI 89� $ C4��� x�2,�2��H0412 %H* �2'6%Ay|" >�S
>� M�6.8<4BS #*%=8AB=2

�1+2CaW�TD ��CT*2� NA[U" $ C�,@" �?3J�� >2g>� M�6 ��0412 #A* ��?( ;[8AB=2 E#*%=
 CB12%� �?0= �� 8AW?" $ >F%12 G%3D��V�7 >�S2000-1960D )�01;>��H3452 8H9� C= 8S�

CT*2� j� $ .�?* �B�M bAUD ;6�?W+ $ >F%12 G%3D P8D8<[* �[g>?H7 M2 CH�%m j� ;[g
 G%3D.�"?= �� 8AW?" 89� >?7 C* >F%12C4��� #A<~RS .�72 �2%5%* P8D ;=�Q CaW�TD #�2 >�S

>� ��0412 E>F%12 M2 .��c472 x�2,�2 �* C= �72 )+ M2x�2,�2 ,A1 #*%=8AB=2;D .8*��
?[d?~W�S3CaW�TD ��>� ��H0412 #AH* ;H[g bH*2$� ;H7�%* CH* E%H/�� >2G%H3D E#*%=8AHB=2

 ECA=%" �� ;I��J P��@" $ 8D+�� E>F%12��V�7 >�S2005-1960CHaW�TD v��H41 .�72 C4J2�%(
;D )�01>� ��H0412 $ 8HD+�� #AH* C�?H7$� >%@1%6 �A[g C= 8S�.�H"?= �� #*%=8AHB=2$ P8HD

[*.��2� �?I$ P8D8<
x12��tRS $ �"?�24 CHaW�TD j� e�@12 �*�HB�M ;H<U<D �?HI$ E;H*%@"�� w41M?H= ;HTAUD

C4BS >F%12 %AY4D #4�%6 %i1 �� �* ��* j� 2� CB12%�P��H@" %HAY4D )�%H= ��HUW �H* %/�� ��* $ >2
.81�%= )?DM+ ;I��JM2 CaW�TD #�2 �� .8H9 .�2� bB* V8D CAHf%�EKC .��c4H72&$� $ .8H9

�* ;1?A7%6��?J ;@<7��3452Cc5$ ;a�M?" >�S(ARDL)CH* )+ ��$+%H* >2%*    .�H72 CH4�� ��H=

1. Tol (2006)
2. Ang (2007)
3. Halicioglu (2009)
4. Iwata, et al (2009)
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;D )�01 CW�LD #�2 v��41CT*2� C= 8S��B�M )+ #RHf .��2� �?I$ CB12%� �� w41M?= ;TAUDCH=
CT*2�>� ��H0412 CH* .��c4H72 ��?HD >�HS%AY4D %��7 M2 C�%m j� >2H9 �H��� #*%=8AHB=2  .�H72 .8

CT*2� j� l�72%* #A<~RSC4BS >F%12 M2 C�%m j�>� ��0412 C* >2�H72 .8H9 )�HA* #*%=8AHB=2
C4BS >F%12 M2 .��c472 C=;D CB12%� �� >2%40A* xS�= C* 812?"��0412.8<= jR= )+ #*%=

$�BAS-�1�� $ #��"-�<AD1CT*2� ;7�%* C* �?J CaW�TD ��A* ��?( �A[g $ P8D8<[*��H0412 #
>�C��D%7 E>F%12 G%3D E#*%=8AB=2.��c4H72 �H* ;[J2� �W�J�1 8AW?" $ ;I��J KAL4BD >�2'6

KS )?DM+ M2E#AH� $ 8<S ECA7$� EN�M%* >�S�?0= >2%* >%@1%6 �A[g )?DM+ $ ;[1�( ;/49�-12
�� .�$�2007-1980V��a" �� C= �72 q[TD #�2 %/1�A* v��41 .81�2� �2%5 ;7�%* ��?D P8D8<[*

>� ��0412C��D%7 C* �-B1 $ x0= �* >F%12 G%3D C* �-B1 #*%=8AB=2;I��HJ KAL4HBD >�2'6
;*CT*2� v��41 #Rf �� .�72 x0=%/1�01 >%@1%6 �A[g)+2P8HD8<[* C�?7$� �A[g C= �7

C��D%7 #A*C��D%H7 E>F%H12 G%H3D $ ;I��HJ KAL4HBD >�2'6��H0412 $ ;I��HJ KAL4HBD >�2'H6
>�.�"?= C�?7$� �A[g $ #*%=8AB=28HAW?" E>F%H12 G%H3D $ ;H[J2� �W�HJ�1 8HAW?" #AH* P8D

>� ��HH0412 $ ;HH[J2� �W�HHJ�1C��D%HH7 E#*%=8AHHB=2E>F%HH12 G%HH3D $ ;I��HHJ KAL4HHBD >�2'HH6
C��D%7 >� ��H0412 $ ;I��J KAL4BD >�2'6$ >F%H12 G%H3D #AH<~RS $ ��2� �?HI$ #*%=8AHB=2

[g ;[J2� �W�J�1 8AW?">� ��0412 P8D8<[* �P8HD8<[* �[g ;[J2� �W�J�1 8AW?" $ #*%=8AB=2
C��D%7;H[J2� �W�HJ�1 8AW?" .$�g C* .�72 ;I��J KAL4BD >�2'6qHA"%" CH* >F%H12 G%H3D $

.�"?= �[gC��D%7 P8D>� ��0412 $ ;I��J KAL4BD >�2'6C* .�72 #*%=8AB=2>�?mv��H41 CH=
 CAf%� .8D+ �78*EKC= �� 2�;D 8A�|" �ALU" ��?D >�S�?0.8��R1

.M%9) ;1�LQ $ >21388CT*2� E([g��H0412 $ ;H[D 8HD+�� E>F%H12 G%H3D )�HAD >%@1%6 �A
.�$� �� 2� C��D%7 $ ��= >$%A1 ND2?g �* .2%RS #*%=1384-1353.�2��2%5 ;7�%* ��?D v��41 .812

�� .8D+ �78*CT*2� j� �?I$ M2 ;=�Q CW�LD #�2 H[g H� ;G%H3D CH* ;H[D 8HD+�� M2 CH�%m j
CT*2� ;W$ .�72 >F%12[g��0412 $ 8D+�� )�AD ;.�72 C4�%/1 �2%5 8A�|" ��?D #*%=
) >��0� $ ;5��h1389CW�LD �� E()2?H<g �U" >2»CHT*2� ��$+%H*$ P2���Hh #AH* P8HD8<[*

�J�9�B�M �AcA= >�S)2%�2 �� ;TAUD«)?HDM+ M2 .��c4H72 �*KHS >�HS 4H9�-12 )?HB1�S?I ;/-
l?A[7?I��.�$�1386-1350�J�9 #4�%6%i1 �� �* E>� ��0412 >�S#ADM $ #*%=8AB=2>�HS

#AH* P8D8<[* V��a" �?I$ %* .$�g C= 818A7� C@A41 #�2 C* �B�M bAUD �AcA= >2%* �0= N*�5
1. Hsiao-Tien andChang-Ming (2010)
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�J�H9 $ P2���HhC��D%H7 $ P2���Hh >�HS%AY4D E�HB�M bAHUD �HAcA= >�HSKAL4HHBD >�2'H6
�J�J�9 %* >�2��<aD $ ;c<D %Ay|" ;I� .81�2� �B�M bAUD �AcA= >�S

#�%B1 $ l%T�) �7$�1388CT*2� ;7�%* #Rf ,A1 E([g �?I$ ECaW�TD ��?D >�S%AY4D #A* ;
CAf%��B�M.�%= )?DM+ 2� w41M?= ;TAUD)+ CaW�TD v��41 .812CT*2� %/1�A* �S H[g M2 CH�%Tt� ;

>� ��0412H* #*%=8AHB=2CHT*2� $ >F%H12 G%H3D $ C12%H7 8HD+�� CCH* >F%H12 G%H3D M2 CH�%Tt�
CAf%� ECW�LD #�2 �� #A<~RS .�72 .�?* X+ ;6�?W+�B�MEC12%H7 8D+�� >2%* w41M?= ;TAUD

�� ;W$ E.801 8A�|" X+ ;6�?W+ $ >F%12 G%3D>� ��0412 �* z�-"�2 >F%12 G%3D $ #*%=8AB=2
 .�72 C4�%6 �2%5 8A�|" ��?D

4.4+"+ r)G*O s#5 # �S
4-1 .4+"+ >!0g��S

.�2�CaW�TD >�S;1�HDM .�$� $ C1p�H7 %Hf�Q1387-1359;HD ND�H9CH* z?H*%D P�Hg�m2 .�?H9

.�2�>� ��0412 >�S%AY4D >�S(#" j�%4D qBQ%*) #*%=8AB=21qHBQ%*) >F%H12 G%3D C12%7 $
(e�J �c1 V��aD2%H12 P�Hg�m2 ��%�8D )�DM�7 M2.8HU4D Pp�H�2 >F)EIA(3 ̀ HRI.8H9 >�$+

V�HH7 �HH*�y �HHRA5 CHH* C12%HH7 ;HH[J2� �W�HHJ�1 8HHAW?" #AHH<~RS .�HH722000(�p� ���HHA[AD) $
C��D%7;I��J KAL4BD >�2'6�J�9 M2 (�p� ���A[AD)) ;1�\I j1�* Ca7?" >�SWDI(4�H78*

 .�72 .8D+

4-2.$)�C $UJ >350?
�HH*#HH�2 CHH* CHHI?" CHHaW�TD ;[HHh2 G8HHS CHH=g z�HH-"�2 ;HH7�%* E%HHf�Q��HH0412 >�HHS%AY4D #AHH* ;HH[

>�8AB=2C��D%7 E#*%=�� ;H[J2� �W�HJ�1 8HAW?" $ >F%12 G%3D C12%7 E;I��J KAL4BD >�2'6
�HB�M CAHf%� qHW�5 �� k?Hf?D #H�2 .�72 )2%�2 ;HTAUDw41M?H=(EKC)�2%H5 )?HDM+ ��?HD

�2� KAS2?J./�� >?7 M2;D %��D$,W C= KA12�Nt9 #AH<� CHT*2�>2 >2%H* e�HR" >�S�?H0=)�H\I
)�Bt�C* .�BA1.$�g#ARZ"Nt9#A<�CT*2�>2C*�?m�[TD]AUh�BA1.�BZ1 $� #�2 M2

1. Metric Tons of Carbon Dioxide
2. British Terminal Unit (BTU)
3. Energy Information Administration (EIA)
4..World Bank Development Indicators (WDI)
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8��*8��C=��+�p?h2;m�-"�2#A*>�S%AY4DCAf%��?I$��2���C11E#�2%*�<*�� 28H4*2 k?Hf?D
�?I$��e8g�?I$2�CT*;[g#A*�S%AY4D8S2?J ;7�%*89.

>�2�%* ;1?A7%6� �?J >?/W22VAREC*z�-"�2N*�L4D#A*>�S%AY4D;1�DM >%7��#AQ
;7�%*��4��)+�SCI?";D.8<=#�2E?/W2C*NAW�CI?" CH* z�H-"�2#AH* NH*�L4D E�HS%AY4D>2�2�

;��S�%*��=�72C=)?DM+�A[g ) >%H@1%61988 ;Ht� (M2M2 ;[Hh2 #�%H")?HDM+ .�H7�\1+
�?='D�Z0D;D8<=C=��+z�-"�2#A*�S%AY4DC�%Tt��72��E#A<~RS �C�%m$���P�?h
C�%Tt�)�?*Ez�-"�2�\I�A[g2�,A1�Z0D;D V8HD �AS�D .8<=VAR;HD q-H7�H" �?H9

�?9 ��$+%* %4D2��( >���M �28a". �* ;�?/W2 �� V�{D )2?<g C*n $ %AY4DCH<A\* CHc5$ V?mkN528HQ E
 �28a" C*n×k$ q�2%Hf %AHBc" )8H9 �2?H9� q-H7 k?Hf?D #H�2 .8H9 8S2?J .�M #ARZ" q�%f

�H* $ �92� 8S2?J .2%RS C* KS 2� ���M C1?R1 K@Q C* M�A1 $ >�2M+ CI�� )89 K= Nt0D #A<~RS
;1?AH7%6� >?/W2 C��( %* KS >%@1%6 �A[g Ct<�2 C* CI?"(VAR)H<* ��2� �2%H5e�H@12 �� #�2%*�

.�?* KAS2?J CI2?D �?='D Nt0D �* )?DM+ #�2
2�?" -?"?D�D��3>2%* E;7�%*CT*2�[gE�AM2j� V8HD )?AH7%6��?J >�2�%H* N�8Ha"CH4���
.��c47281�%=.��#�2&$� 8H��* CHc5$ H<A\*C V8HD )?AH7%6��?J ) >�2�%H*k$ ( CHI��;��H1�D

 ) KR�,=�HDdmax2� ( �ZH0D .�%H= Ew�H7 V8HD )?AH7%6��?J >�2�%H*2� �H* �28Ha" CHc5$>�HS
)k+dmaxNAt0" (�2�C*;m%9 C=k!dmax.89�*�*�%�Ct<�2k?R@Dk $dmax %*2%*2 8H9�*

CW��aD)?A7%6��?J>�2�%*C*P�?h%�M8S2?J�?*:
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12 $$ )()( aa8<9�*;D)2?"#�2CAf%�2�C=2x�[g%H@1%61x

E�BA1)?DM+�%=..��D+)?DM+>2%*)�?DM+�%�E%ch .��HD+ 8HW2$ �H*`H�M?"2-$ CHI��
>�2M+%*2%*�*�28a"���$8UD>�S%ch�72.8<�2%� #�2 ��%m M2E2� �\I $ k?1CT*#AH* �A[g

;D ��$+%* �S%AY4D.�?9

1.?O2�)1385(
2. Vector Autoregressive Model
3. Toda Yamamoto (1995)
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4-3(?"#5 lo7 .
��H0412 #AH* �HA[g NHA[U" $ CH�,@" �?Hi<D CH* CHaW�TD #H�2 �� .��c4H72 ��?D V8D ;[h2 X?����

>�C��D%7 E#*%=8AB=2;H[J2� �W�HJ�1 8HAW?" $ >F%H12 G%H3D C12%H7 E;I��HJ KAL4BD >�2'6
�B�M CAf%� M2 C4�%6%*w41M?= ;TAUD (EKC)�72:

)3(ttt UXXY ###$ 2
210 """

>�?m C*C=

GDPENGFDIXCOYt ,,, $$ 2

)�RS�?mC=)�A*E89%S?/W2;1�DM��$+%*8S2?J89C=M2xA(�A[g #AH* b*2$�$� %HAY4D
8A�|".8989�*.

4-4"+NO QN�'R m&�,1 .-NON����&
��#AW$2C[Q%DM2&$�2�?"-E?"?D�D��;��1�D4D�S%AY;7�%*;D�?9 .>2%*�?i<D #�2M2)?DM+

C0��8Q2$;t��-%W?�KARa") C4���ADF(1KS���W�Q�%Hg �?HI$M2 ) �8H-DC$ ( KHS��
�W�Q�?I$�%gM2�8-D$) 81$�C+T.��c472 (;D V$8I .�?91ECh�Jv��41#�2 )?HDM+

2�)�01;D.8S�V?mCc5$C<A\*�� CH0�� )?DM+ 8HQ2$ ;Ht��- %W?H� l�H72%* ��HAaD ;"�Hg�m2
,"�2?9-) #�2,A*SBC(2X�Z412.�72 .89

V$8HHI �� .8HHD+ �HH78* v��HH411 ;HHD )�HH01>� ��HH0412 >�HHS%AY4D CHH= 8HHS�8AHHB=2E#*%=
C��D%7C12%7 E;I��J KAL4BD >�2'6 $ >F%12 G%3D;[J2� �W�J�1 8AW?"�?HI$ �HW�Q �� KS

7 �� 81$� $ �8-D M2 �%g;<aD ]T >�2�998<4BA1 �1�D %.

 2#EJ1>o&+ Ei"# �A&5 QN�'R m&�,1 .-0MN!
�?Eq� '" t0Cu)C(�?Eq� '" t0Cu) E1#5 #C+T(

 2Nn
�<-#�c),1

 5+ >1"0*? 0&+�G�
>�g� v@3.5"+QN�'R 45��R 2Nn

�<-#�c),1
 5+ >1"0*? 0&+�G�

>�g� v@3.5"+QN�'R 45��R0)_,�

10%5%1%10%5%1%

1. Adjusted Dickey- Fuller test (ADF)
2.Schwartz Bayesian Criterion (SBC)



110 ������!2#" 2�3 ./01" # $%&' ()*� +��,-" 45�674

0�1�D�1129/1-246/2-263/2-865/1-1�1�D�1787/2-254/3-323/3-186/2-2CO

2)1(I859/1-259/2-351/2-489/2-0)1(I787/2-259/3-333/3-421/4-2CO�

3������714/2-841/2-895/2-147/1-3������353/3-682/3-751/3-362/1-ENG

0)1(I714/2-841/2-895/2-289/4-0)1(I353/3-682/3-751/3-596/5-ENG�
2������517/2-614/2-665/2-982/0-3������259/3-311/3-341/3-360/1-FDI

0)1(I517/2-614/2-661/2-213/3-0)1(I3/3-311/3-345/3-621/4-FDI�
1������741/2-887/2-985/2-48/0-3������630/2-982/2-142/354/0-GDP

3)1(I993/2-119/3-333/3-299/5-0)1(I112/3-236/3-498/3-659/6-�GDP

 !"�#$%&' )�*+�&� :
,-.- /0+ 123 45 67.2 89:3 ;<�=> 4?. ;> @:�A� 8B.3. 2 C:���� C+345 3- -4D$? E�F�. �GHCDIJ� /0D+ 13.-99 % .3

K LMN OP�-.- Q$G.<! 3.4.89:3 ;<�=> 4?. R$ISMG8D*'4� LDT�U' 123 45 67.2,-.- V2./0D+ H-<DW E�DF�. �DG
CIJ� 13.-90.Y+. V<*K -3<� %

)1(ICIJ� /0+ H 13.-998*'4� 2 ���� % .Y+. Z: ;> C:����

D*� =. [4DN 2 \6*� =. [4N -<]2 �5 LT�U' Z: =. 6J5 #$%&' 1�G4$^A� C_MG 8` Ca�7 3- 2 \6
CIJ� /0+ 3- 6�23 13.-99 #$%&' C���= 14+ 8MG CIJ: .6IAbG ���� %)1(I@:�DA� R:.45�I5 .6IAbG

;> V2. 8*'4� LT�U' 3- .3 �G4$^A� C:���� ,6�> Y+65;<�=> 3- �GCD� 6D$:"' 8Ac3 3�` 85 1�G  .6DI`
8UK2 -.6J' R:.45�I5 V6� 3- Cc�T. 1�GVAR�.-. 3- .-<5 6G.<! Z: 45.458UK2 -.6J' 88DI$d5 1�G

(K)<_a. 1�GVARC� R$$J' 4:= )3<e 85-<W:

)4(),(,),( ENGCOfENGENGCOfCO 222   

)5(),(,),( FDICOfFDIFDICOfCO 222   

)6(),(,),( GDPCOfGDPGDPCOfCO 222   

)7(),(,),( FDIENGfFDIFDIENGfENG   

)8(),(,),( GDPENGfGDPGDPENGfENG   

)9(),(,),( GDPFDIfGDPGDPFDIfFDI   

 V26] f�+.452R$$J' HK28U8I$d53-4GZ:=.)�&:4g'h�5f�+.451�G3�$J�i'3.<W-R:i$5
)SBCE�F�. (H6W8513<j8`-.6J'8UK28I$d53-<_a.1�G)4() �'9(4D5.45 kD$'4' 851H3 H2 H
2 H321.Y+. ,6W R$$J'
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1.45C+34505.38mNY$R$58Ja�0� 1�G4$^A�4T�7=.) )h-�J�4) �' (9.6J' �5 (8UK2 - Z:
)101  ! ! kdmax(C� ,-�UA+. 1�G<_a. R:.45�I5 .Q$I`4 H5 H6 H7 H8 29 �5 k$'4' 85 .32 H4 H
3 H3 H4 22C� -32>45 8UK26a.2 ;<�=> 8�.-. 3- 2 Q$I`1 1�G<_a. k:.4T 123 45VAR /:4g'

8UK2 �5 ,6WC� E�F�. n<c 1�G 8$T4c .-<W0H .Y+. 8I$d5 8UK2 �5 k:.4T ;-<5 4Ue ;<�=> H

 78192:;"<= >�%.? @-%'( .-�A*B� �CD8 )**E; #"�� )-:*�
 $"1E;

�CD8%F
:;"<= >�%.?– )-:*�(SBIC)

GDP /FDIGDP /ENGFDI /ENGGDP /2COFDI /2COENG /2CO

026892/2-55755/2-80243/254476/2-10288/322206/2-
1"87919/3-49275/6-221423/0-36972/7-393067/0-"57734/7-
295241/1-84569/6-"853761/1-"55262/7-62224/1-31766/7-
328503/2-"99157/6-011391/0-05753/7-"06484/3-41061/7-
409619/3-50915/6-8307025/0-09227/7-49746/2-28004/7-
502145/3-49664/6-251784/1-0153/7-84657/2-04869/7-
697160/2-33516/6-01535/1-43542/7-02140/2-82473/6-
"Y+. 8I$d5 8UK2 4_��9�.

 !"�#$%&' )�*+�&� :

3- �5 2) <_a. 4G 1.45 6a.2 ;<�=> @:�A�4o�RAc4?R:.8`E.6`H4$^A�8Ab5.23-4o�-<DW 8Ac4?
 CIJ:2×6V26] 3- (Ya�73Y+. ,6W 8eP!.

 781931G"8 H<.I? @-%'( .
�J*'(#�*6

P-Value1G"8 >�%.? K�L0H
 �*M'.

�"56�*NO;�'2�"8 �*M'. �AE. P!�#�"$
%95

�AE. P!�#�"$
%90

2COENG #2COENG #001/02861/1401  $ENG2CO

ENGCO #2ENGCO #200561/00425/1302  $2COENG

2COFDI #%2COFDI #%31607/04512/103  $FDI
2CO

1. Wald Test
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FDICO #%2FDICO #%218671/00671/304  $2COFDI

2COGDP #%2COGDP #%09301/08862/305  $GDP2CO

GDPCO #%2GDPCO #%210961/06249/306  $2COGDP

ENGFDI #%ENGFDI #%21685/00615/207  $FDIENG

FDIENG #%FDIENG #%37761/06195/108  $ENGFDI

ENGGDP #%ENGGDP #%0601/06425/409  $GDPENG

GDPENG #%GDPENG #%40606/03994/1010  $ENGGDP

FDIGDP #%FDIGDP #%381071/09226/1011  $GDPFDI

GDPFDI #%GDPFDI #%42406/07551/1012  $FDIGDP

 !"�#$%&' )�*+�&� :

 V26] 3- 6a.2 ;<�=> @:�A�3C� ;�9�1- 3�D9A�. R$D5 8D` 6DG-p4Dg� 8�.4D+ 2 R54`6$Db`.
1q4�.H-3.- -<]2 8:<+2- Y$mN.ZD: YD$mN 4DAd5 )3�*N 851- 3�D9A�. =. 8:<D+8D5 R54`6$Db`.

) r�.3�sMG 2 f40c 4$o� Cm!.- )�Ja�0� �5 1q4�. p4g� 8�.4+ YM+13883�?=�D+ (=. .YD+.
Z: Y$mN -<]2 4_:- 1<+8�.4D+ =. 8:<D+1- 3�D9A�. YMD+ 8D5 1q4D�. p4Dg��D5 R54`6$Db`.

) t�> 4$o� C]3�! )�Ja�0�2007ZD: YD$mN R$DISMG .YD+. 3�?=�+ 1-267 �' i$� (=. 8:<D+
Cm!.- ua�!�� 6$a<'V�DMA7. /0D+ 3- 1q4D�. p4g� 8�.4+ YM+ 85908D5 .YD+. V<D*K LD5�K  %

2 4Ad5 )3�*NZ: Y$mN -<]8�.4D+ YMD+ 8D5 CDm!.- ua�D!�� 6D$a<' =. 8:<+�D5 1q4D�. p4Dg�
,=4W 4$o� Cm!.- )�Ja�0�2 1.) r�.3�sMG1387pP!4D5 �D�. .YD+. 3�?=�D+ 1-26D7 �' i$� (

 2�DDb$G )�DDJa�0�- tDD��v 2 R:�DD'-) #DDI$�20101- 4DD9� R$DD5 CDDA$mN w$DDG H(6$DDb`.2 R54`
8:��4DD+ ]3�DD! Q$%ADDb� 13. DD? HC CDDm!.- ua�DD!�� 6DD$a<'8:��4DD+ 2HC]3�DD! Q$%ADDb� 13. DD?
8:��4+CDIJ� /0D+ 4?. R:.45�I5  .-3.6� -<]2 1q4�. p4g� 8�.4+ 2 C]3�! Q$%Ab� 13. ? 13.-

90805.3 =. ,6�> Y+65 @:�A� 85 8]<' �5 2 Q$G- 3.4K OP� .3 % 8$T4c H�G4$^A� R$5 CmNEKC .3
C� Ya�7 8+ 3- x%c5 ;.<'=. 6I'3�*N 8` -4` C+34:

1.ENGCO &2
2.2COENG &
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3.ENGGDP &
V26] R:.45�I53 H4 25 8$T4c -32>45 @:�A�EKCC� ;�9� .3.6IG-

 78194�*W�L @-%'( $�8?�� .#$ �%&'(" #%F�*M'. %� X'(I<0�("�� 8 )��01*20"#R�(" Y�Q.
2RP-valuet-statisticCoef�*M'.

9804/0
000/02456/22-410651/10-2CO

002/039/3380126/3ENG

009/07651/2-1830575/0-2ENG

#$%&' )�*+�&� : !"�

 78195�("�� #%F�*M'. %� �*W�L $�8?�� �Z[\ .#$ �%&'(" 8 #R�(" Y�Q.)��01*20"
2RP-valuet-statisticCoef'.�*M

604/0
0439/04123/2-5203/26-ENG

011/05346/22064/12CO

0041/0452/3-2564/0-2
2CO

#$%&' )�*+�&� : !"�

 78196�("�� #%F�*M'. %� �*W�L $�8?�� �Z[\ .�+\"$ ]G%\%( 1*G<; 8 #R�(" Y�Q.
2RP-valuet-statisticCoef�*M'.

46/0

3439/04123/15203/16ENG

191/08346/1-2064/1-GDP

2041/0652/12564/02GDP

#$%&' )�*+�&� : !"�

V26] #*j4 25H 8$T4cEKC 805.3 16IM'36K LsW 85U 1- 3�D9A�. R$5 f<sJ� LsW 6$Db`.
C� 6$:"' .3 1q4�. p4g� 8�.4+ 28�.4+ 805.3 -3<� 3- 8$T4c R:. ��. 6I`6D$a<' 2 1q4D�. p4Dg�

� V26] f�+.45 Cm!.- ua�!�6CM� 6$:"' .-<W
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