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�?�4[5 �" 8�0< .�J<']�" 99��CT� 94C]A< 9w�C$ -@=C.�w% 8U7C.pM? .�CJ< �S}0 K6$<� U�<
=0%�" �$ 9�?�4[5$ �S+3 U7��) K3<'J5 K�� w�$ K3<'J =0%�" �$ 9�?�4[ C..5=7�L= K7Ce'!L�C]?�.)
#�CC`0 H -@=CC.�w%% u��.CCa "=CCT0 -$�CC� KZCCJ4� q�CCf �" 9�?�4CC[5 �" L=CC.�w H #�CC�Hb) .�CCJ<

) Ya�f"<'01386KZA�60�" 8(9"�C:2;< =C>� 'n< 9<K7Ce'! ICA�; �" <� <4C? -@"4CA% 'C$-C./.0
�+�,9<'C$ 123,45 -67/067LH'C@ �C$ �4C[5 �C?#4C0,% (#<'C�< Y0�C>) FH�Cl20 9=C0%�" 9
L"'5�+�, U73<4; 89'X> �7ZM^ 89"�:2;< =>� 'n< 8�4t.0 U�=$ .=3<H H�"4CG "<=CZ� 8-C67/0

1. Agras and Chapman (1999)
2. Panayotou (2000)
3. Heerink, et al (2001)
4. Soytas, et al (2007)
5. Zhang, X-P and X-M. Cheng (2009)
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L"'5 ��/A "4G -J�'$ �" <4? -@"4A% #<O70 '$ <� "�:2;< #"4$ ,�$ K^�"K7Ce'! 8#�[�< ���23 .=3<
�+�, -./.0�� <� 123,45 -67/0L"'5 =7�<�J4) . ) -CM7?<'$< H -M��5�1387 KCZA�60 �" 8( 9<

�+�, K7e'! -2J�"�H�CG 9<'C$ 8123,4C5 -67/0<� #<'C�< KCQM^ ,< �4C[5 L"O7CJ Y0�C> KC3�70
�+�, K7e'! 8L"�J 94]A< .=3"'5 #40,%5 -67/0�� <� -J�'$ �/� K34M3 9<'$ 123,4 L"'5 =7�

 .�J<

3=RA& "$S% ?%�d� .
A% '[3 U7$ R�S��< -J�'$ �X^�+�, -./.0 K7e'! IA�; �" #<'�< 9"�:2;< =>� H -@"4-C67/0

'7�20 U7$ -d�S��< ��% K5 =�" =��$ 8123,45'7G �� "�<" "4^H K7e'! 9�?.1=C��$ �C+P3 8U�<'$�C.$
 �� "4^H �4e40"4^HU2><=3."4> -J�'$ �?'7�20 U7$ K6$<� �"'2[7$ 8�7Q\ U77Z� 9<'$ F�ZA�60

$ 'T3'@ �7�\ #40,% ,<,< 8�C7�\ #4C0,% 9<'C$ �C0< .�CJ< L=C> L"�l2CJ< 9=C7Q5 YCf L<� #<4C.\ K
&H�-0 L"�l2J< O73 9']�" 9�?."4>

&H�3< F�ZA�60 -J�.> -C0 <� L=> _�TLH'C@ ��CXi KC$ #<4C�K2CJ" -QCa<  :"'C5 9=C.$LH'C@
&H� 8�+P3) 'T3'@ oJ4� K5 �J< -J�.>1969 ) OM7CJ H (1972 KC$ (     .�CJ< L=C> KC2!'@ ��C5

 " LH'C@  ) 4V�7C[? gC7.`� 8_H1981�CC7Z0 #"'C5 IC75'� �C$ <� 'CCT3'@ �C7�\ #4C0,% KC5 �CCJ< ( �
 N7CC) 9�CC6G ��CC7Z0 H gCC7V�5%-CC.7$ &H� F�CCZA�60 8_4CCJ LH'CC@ ."<" &'2CC+@ -��CCX3 -CCJ�.>

W?�J< �6G h7/:� 94]A< H -]2>�S3< Q\ #4C0,% K$ R4$'0 8_��Xi LH'@ .�C7 <"4C�- 4�40�C0��2

 .�J<
<"4� &H�- 4�40�0��#40,% U7��) F�=; '7t3 -�k`[0 #�.7Md< �7Q$�; _=\ H =f<H K[�� 9�?

#40,%W? 9�?K34M3 �" -]2>�S3< gi45 9�?$-0 D'd'=.5.3 K6$<� -J�'$ 9<'$ 4�40�0�� H <"4�
Y�=Z� 9�<"'$ �[@,�$"4G 94]A< ,< 8�7Q\-0 L"�l2J< L=> .=C..5    :"�<" KCQf'0 ��CXi &H� UC�<

< �$ 8qH< KQf'0 �"#40,% ,< L"�l2J� 9�?K^�" H -��2+�< KS�'0 8=f<H K[�) -]2>�S3<d'C7�20 'C?  (
-0 vP[0Kl;H "<=Z� 8_H" KQf'0 �" ."4>   ) 9�<"'C$ #47CJ'@�"4G 94C]A< K.7X$ 9�?!U7C7Z� (

-0K2C>�S3< KCl;H �$ 9�<"'$ -347J'@�"4G 94]A< 8_4J KQf'0 �" ."4>)d"!( KC$'C�, F�4Ca
-0 "�H%'$:"4>

1.) 4V<�1385 .y 8(162
2. Toda-Yamamoto (1995)
3. Payne ( 2008)
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 I�<'e '@< q=0 U�< �"02
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1
12 $$ )()( ((-0 =.>�$� K7e'! U�< #<4� K5 <2XQ\'CT3'@ �

1X�+73 u�,4� �$ =A<H L��0% 8'la �'! #"40,% 9<'$ #40,% L��0% ."'5 #40,% <�2/ K^�" H
 ��"H=C/0 "<=Z� �$ '$<'$ 9"<,%=CA<H #4C0,% ���C23 KCp3�.i .�CJ< 'lCa 9�C?<"4C� "'C`�H� �"-

K$ 4�40�0��9" '[3 K$ -QG<" vA�G�3 =7A4� ,< �7Q\ "4^HUC�< �" 8=C>�$ K2><" �Aw" U$'5=7+5<
�+�, -./.0 K7e'! F�4a  .�!'@ =?<4G �<'; -J�'$ "�40 123,45 -67/0

4e�0�03& ' f.E 8=RA& /5'B$E .
L"<" -3�0, L�H" H �J< K3w�J N?Hb) U�< 9�?1384-1350-0 '$�" <�-@"4CA% 9<'$ ."'7@<4C?

L"<" ,<9" '[3 9�?9") U$'5=7+5<=7+5<$'59B'3< F�\kd< L�<"< oJ4� K5 (U2L=C/20 Fw�C�<
-0 '[2.0"4>8L=> L"�l2J<�J< 'C7�20 9<'$ .  ) 9B'C3< D'C:0ECL"<" ,< (9B'C3< D'C:0 9�C?

-��73�2�'$ -��<'f =f<H I+f'$3 K5EIA-C0 'C[2.0L=C> L"�l2CJ< 8=C.5 L"<" .�CJ<C7A4� 9�C? =
-QG<" vA�G�34K��0'J 9"4^40 H)Kq�J �$�n �M7; K$ (1376U7[3'X> �7ZM^ H)UPOP (

1. Wald
2. Energy Information Administration (EIA)
3. British Thermal Unit (BTU)
4. Gross Domestic Production
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��5 9H'73 H)LF -0kJ< 9�4XM^ 9O5'0 g3�$ ,< (K2!'@L=>9"4C^40 KC$ R4C$'0 ��C0% .=C3<
 q�J ,< K��0'J1353$�0 U�< �" K3w�J F�4a K.�J< "4^40 (G��C5 9H'C73 9<'C$L�H"-3�C0,

 't3 "�40~�J<'$ q�CZ! �7ZM^1L=C> zC�'Z�<"4C� &H� ,< KCQf'0 U7CAH< �" .�CJ<-84�40�C0��
-0 -J�'$ �?'7�20 -��3�0."4>L"<"K$ 8o$<H� Y7Q/� H K�OT� �" -3�0, 9'J 9�?8-CQ\ o$<H� Lb�H

K$ �7M?< ,<L"<" WX0 F�7a4:G ,< .=3�<"�4G'$ -�<OJ-3�0, 9'J 9�?8.�J< -��3�0UC�< 9<'C$
�4t.0-`�" =f<H K[�� #40,% ,< 8-W7MZ� 'A4!K2!��2)ADF 8( #H'C)- 1|C7Q7!38-`C+!45�75 H

81|7Q7!U7> H �7M><4=S0 ,< �'\ "4^H �A�f �"�)CH ( =CS0 ,< �'\ "4^H �A�f �" W?� H
) =3H�C+T-0 L"�l2J<  ( qH=^  ."4>2-0 #�[3 <� #40,% U�< ���23 KakG Kl;H q4d .=?" K.7X$
,% �"-`�" =f<H K[�� #40-g7��5% -��\kd< ��7Z0 ~�J<'$ 'A4!5)AIC .�J< L=> ��P23<  (

 2'DM29=�+B [*�0% .?X*/ Dg&' �N*5 "�>-h-6VW $A=!9'$H 8�0!�*- 8?X)!=O�-O ' YZ-�-!
8YZ-�-!I-7 ' (-67&

9=�+BX)!=O�-O?88YZ-�-!
(KPSS)I-7 ' (-67&

YZ-�-! 9=�+B -9'$H
(PP)

=�+B?X*/ 9-$A=!
(ADF)h-6VW�0!�*$-P0�i=\3

152544/1600513/4843991/12CO,< �'\=S0 �(h6J)
750150/1680225/7497760/3EC,< �'\=S0 �(h6J)
018586/1436023/0431890/0GDP,< �'\=S0 �(h6J)
211108/135899/13348302/2K,< �'\=S0 �(h6J)
233327/1153642/5938525/2LF,< �'\=S0 �(h6J)
261534/1368148/2414830/0UPOP,< �'\=S0 �(h6J)
294615/0544657/1382904/0-2COH =3H�,< �'\=S0 �(h6J)
407309/0453838/3399647/1ECH =3H�,< �'\=S0 �(h6J)
245618/0744302/0-209939/1-GDPH =3H�,< �'\=S0 �(h6J)
304738/0775277/8700083/0-KH =3H�,< �'\=S0 �(h6J)
284746/0262168/3671585/1LFH =3H�,< �'\=S0 �(h6J)
175025/0572091/3-*178245/3-UPOPH =3H�,< �'\=S0 �(h6J)
443742/0877925/4-542989/2-2CO,< �'\=S0 �Ye�l�)1(
844265/0935762/4-563578/2-EC,< �'\=S0 �Ye�l�)1(
213661/0025687/3-*719756/3-GDP,< �'\=S0 �Ye�l�)1(
088636/1689704/5001370/3K,< �'\=S0 �Ye�l�)1(

1.�$ "<'!< ,< NP$ #% 9w10H ��5 _�T3< -��3<4� W? K5 q�JW? <� ��5 _�T3< Y��M�.=3�<"
2. Adjusted Dickey- Fuller Test
3. Phillips-Perron
4. Kwiatkowski, et al
5. Akaike Information Criterion
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 ��&/& 2'DM29=�+B [*�0% .?X*/ Dg&' �N*5 "�>-h-6VW $A=!9'$H 8�0!�*- ' YZ-�-!
8YZ-�-! 8?X)!=O�-OI-7 ' (-67&

9=�+BO�-OX)!=?88YZ-�-!
(KPSS)I-7 ' (-67&

YZ-�-! 9=�+B -9'$H
(PP)

?X*/ 9=�+B-$A=!
(ADF)h-6VW�0!�*$-P0�i=\3

825758/0482802/2-389306/1-LF,< �'\=S0 �Ye�l�)1(
579961/0369715/2-513035/2-UPOP,< �'\=S0 �Ye�l�)1(

068573/0381927/6-446808/4-2CO
H =3H�\,< �'=S0 �

Ye�l�)1(

104924/0413953/6-231993/4-EC
H =3H�,< �'\=S0 �

Ye�l�)1(

091125/0469268/3-256136/4-*GDP
H =3H�,< �'\=S0 �

Ye�l�)1(

313688/0255285/0012062/0-K
H =3H�,< �'\=S0 �

Ye�l�)1(

146066/0687344/3*596818/2-LF
H =3H�,< �'\=S0 �
)Ye�l�1(

169540/0-264643/2-UPOP
H =3H�,< �'\=S0 �

Ye�l�)1(
043172/0-020340/5-2CO,< �'\=S0 �Ye�l�)2(
040921/0-109961/7-EC,< �'\=S0 �Ye�l�)2(

---GDP,< �'\=S0 �Ye�l�)2(
036581/1323054/2-086963/1-K,< �'\=S0 �Ye�l�)2(
051434/012965/15-699694/4-LF,< �'\=S0 �Ye�l�)2(
177784/0-289694/3-*UPOP,< �'\=S0 �Ye�l�)2(

---2CO
,< �'\=S0�=3H� H

Ye�l�)2(

---EC
,< �'\=S0�=3H� H

Ye�l�)2(

-51963/12--GDP
,< �'\=S0�=3H� H

Ye�l�)2(

104979/0309538/5-596818/2-*K
,< �'\=S0�=3H� H

Ye�l�)2(

046950/0-755563/4-LF
,< �'\=S0�=3H� H

Ye�l�)2(

072983/0-472276/3-UPOP
,< �'\=S0�=3H� H

Ye�l�)2(
 -.Z0 h6J �" 9�<"5%
0�s7m/� F�SJ�/0 :(G
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#40,% �" 'la K7e'! "�-`�" 9�?-W7MZ� 'A4!1|7Q7! H K2!��-#H')8#"4C$ �3�0 '$ �Aw"
�20-.Z0 h6J �" 't3 "�40 '7"�<" -$�P23< 9�<"�w4MZ0 K5 -C0 N?Hb) D=? K$ K2+$=C3<4�5 %
 ��1'la K7e'! "� _=\ U7> H �7M>< 81|7Q7! 8-`+!45�75 #40,%�" 8�0< .=>�$ %8'C$ �CAw"

 �A�f H" �" �?'7�20 8=f<H K[�� #40,% �X^ ."�<" '7�20 -��3�0»=S0 ,< �'\ �$�« H» ,< �'\
=S0�=3H� H«L=> -J�'$ qH=^ �" .=3<2Ye�l� �" �?'7�20 -G'$ 8 �" 8']�" -G'$ H qH< KS�'0

L=> �3�0 _H" KS�'0 Ye�l�YCe�l� Fw�f ,< g� '? �" �?'7�20 -��3�0 #=> vP[0 �X^ .=3<
 �0k\ ,< _H" �� qH< KS�'0*L=> L"�l2J<  .�CJ< 9<'C$9" 'C7�20 8KC34M3 =7C+5<" U$'5�CA�f �

»=3H�=S0 ,< �'\ H�« �A�f �" H 8g� -]2>�S3< K^�" 9<�<"»=S0 ,< �'\�« K^�" ,< K2>�S3<
-A�f �" .�J< H"KC^�" 9<�<" �CA�f H" 'C? �" ��C5 9H'C73 H K��0'CJ 9"4^40 9�?'7�20 K5

.=.2+? H" -]2>�S3<

4-1?R07�d%& �M5/ I--VW .
 qH=^ K$ K^4� �$28-0 L=?�[0�?'7�20 ,< -G'$ K5 "4>) -]2>�S3< K^�" 9<�<"1'C]�" -G'$ H (

) -]2>�S3< K^�" 9<�<"2 (=.2+?H FH4C�, &H� ,< 4C]A< -]2C>�S3< KC^�" U7C7Z� 9<'C$ 8U�<'$�.$ .
,4��=3%1-0 L"�l2J< ."4> 8H" U�<'? 9<'$ Y`[0 U�< u!� �X^KC6m3 H =C3H� u$�C� KC��) '$ 8'7�20

9��2G�J �+`>8K5 =3"'5 -!'Z0 <� ->H� '7�20 -C0 #% ,< L"�l2J< �$<� -]2C>�S3< KC^�" #<4C�
K$ KA"�Z0 KJ =f<H K[�� #40,% 9<'$ #�[�< ."'5 #40,% :=3"'5 -!'Z0 '�, F�4a

)3 (#
$

%% "0""""$0
k

j
tjtjttt YdDUtYCY

1
1 12'(

)4 (#
$

%% "0""""$0
k

j
tjtjttt YdDTtYCY

1
1 13'(

)5 (#
$

%% "0"""""$0
k

j
tjtjtttt YdDTDUtYCY

1
1 132'(

 Fw"�CCZ0 �")3) 8(4) H (5 8(tY0 8c 8t H1�CC$�n �<=CCm0 8'CC7�20 qH< KCCS�'0 YCCe�l� ICC7�'2$
-0 #�[3 <� �6G KQM^ H #�0, '7�20 8KA"�Z0 .=?"tDU"�4C0 '7�20 9<'$ <� -��3�0 H #�0, F<'77��

't3H h6J �"tDT#4C0,% =C3H� u$�C� I7C> �" 'C7�20 9<'$ <� -��3�0 H #�0, F<'77�� -C0   .=C.5

1. Zivot and Andrews (1992)
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) KA"�Z03 94]A< K$ K5 (Ah6CJ �" 'Ct3 "�40 '7�20 9<'$ <� -��3�0 H #�0, F<'77�� 8�J< DH'Z0
-0 -J�'$) KA"�Z0 .=.54 94]A< K5 (B-0 Y7`[� <�=?"8 u$�� I7> �" <� -��3�0 H #�0, F<'77��

-0 #40,% =3H�KA"�Z0 .=.5)5K5 O73 ( KC$ #% ,<94C]A< #<4C.\C-C0 "�C�H #�C0, F<'C77�� 8"4C>
-C0 -CJ�'$ =C3H� u$�C� I7C> �" WC? H h6CJ �" W? 't3 "�40 '7�20 9<'$ <� -��3�0~�CJ<'$ .=C.5

-0 8�4! Fw"�Z0_<=5 �" '7�20 '? K5 "'5 vP[0 #<4�       .=C> =C?<4G �C3�0 �4C! Fw�Cf ,< gC�
#% 9<'$�20 'C? KC34]i 8,4��=C3% H FH4C�, 9��2G�CJ �C+`> #4C0,% �" "4C> U77Z� K5�" 'C7

) Fw"�Z0 K$ _H" KS�'0 Ye�l� H qH< KS�'0 Ye�l� 8h6J Fw�fA) 8(B) H (C -C0 R4$'0 ( "4C>8
$ '7�20 '? K=S0 ,< �'\ ,< -Z$�� F�4a�&H� ,< L"�l2CJ< �C$ 1|CJ 8L=C> KC2!'@ 't3 �" #�0, H

-0 "�H%'$ -A4MZ0 F�Z$'0 Y;<=f"�H%'C$ ���C23 �" K5 -��4a �" ."4>8,< �'C\ I�'Ce �CX.�
=S0�-.Z0=>�$ �<"8KA"�Z0 ,<)A-0 L"�l2J<  ('Ct3 �" KCA"�Z0 �" #�C0, I�'Ce '@< 8U7.pM? ."4>

-.Z0 L=> K2!'@) KA"�Z0 ,< �X.� =>�$ �<"B-��4a �" H (=CS0 ,< �'C\ I�'e H" '? K5�#�C0, H
-.Z0) KA"�Z0 ,< =.>�$ �<"CC0 L"�l2CJ< ,4��=C3% H FH4�, 9��2G�J �+`> #40,% 9<'$ (-  ."4C>

qH=^)3K$ =f<H K[�� #40,% ,< Ya�f ���23 ("�4C0 9�C?'7�20 9<'$ <� ,4��=3% H FH4�, &H�
-0 KakG 't3#�M? .=.5-0 L=?�[0 K5 K34@"4>80 �=C; H =.2+73 �3�0 h6J �" �?'7�2L��C0% sQ60

#% h6J �" �?5'2`i45 -3<'/$ �<=m0 ,< %�J<g� �$ 8�0< .Ye�l� ��$'2C[7$ 9'C7@�C3�0 �C?'7�20
Ye�l� K$ ,�73 -��3�0 9<'$ U7[3'X> �7ZM^ H K��0'J '7�20 H" �X.� .=3=>    .=C3�<" _H" KCS�'0 9'C7@

K$ 8U�<'$�.$W? K5 U7[3'X> �7ZM^ H K��0'J O^H" KC^�" ,< K2C>�S3< 2C+?9<�<" �C?'7�20 KC7m$ 8=.
W? g� K^�" ,< -]2>�S3<=.2+? .

 2'DM3 ?R07�d%& �M5/ 9=�+B .+=*5D%B ' :'=*+ j'5 k�3&$E
l'/ Ua�;W()X7 2�32'& Ua�;W()X7 2�3()X7 2�3m\3

--1980(B)198557/7-1982(C)883399/0-2CO

--1977(C)017593/6-1982(C)186847/0GDP

--1983(A)351418/6-1983(C)725040/0EC

1998(C)311101/5-1999(B)234814/01971(C)700083/0-K

1987(A)845964/5-1988(C190535/0-1987(C)218306/3UPOP

--1983(B)717981/6-1983(B)009919/0-WA

--1992(B)696587/3-1992(C)616855/0-LF

0�s7m/� F�SJ�/0 :(G
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'la �'! '@<0$! -C0 K2!'@ KT723 8"4> "����� ����!"# $�%&'()* +�,�&- .�% +�/ 01�2
 0134 1(5& 6�*'�7"#4 0-&08* �9:# ;<�= 1(5&& $("2�>?&-0 @1�#AB ��%& A& ��C�D E%��"? .F�G

 H4;34 $�# I;*�:#F%04;�J# A& .01�2-0 ��KLM +�/ F�G& ��%& @&-��9)* 4 ;"�N(?& O4- 6��*
� 60-&1#+$# -�/+�3-0 A& $("�2�>?& 6&-&0'��7"# 40 'P/&;�D +�/ 04-)2(I0-1�# -0 +�">5& .;L�2��

) +3-0 A& +"2�>?& 6�*'�7"#1(I.0-&;? 0134 $"%04;J#

 ����4 .!" #$%&' ()*+,#-.*/0" � �+12,- 3�. 45 62+7*8,-
BR&-;5�* I-�# 89871/6-

$?&'J� S,G
 S,G1;C-0

S,G5/2;C-0
 S,G5;C-0

-522/7
102/7-
62/6-

#TU*4VW X�>G�J# :YZ

 H4;34  ) +�50�[# 0-4B'�� A& �C�D E%�"? \7I0'�/ +�C]Z &- (I;*��:# +�/ +�?1(?�)* .F�G&
$#012\[# -&;!#$L ^%'_ 6-&0� 04;D -089/6- H4;3 $?&'J� I-�#B A& +/ FG&4S,�G -0

5.FG& '"`-a� ;C-0) 61(5& A& U*4VW 6�*'�7"# ��� b�>M-& $G-'� FK3 \+#&0& -08I0�c"�G& (
$#.012

)8(/),,,,,( LFKUPOPECGDPCOVt 2 

 61(5& -0)8(\tvA& 6-&0'��:? &- 1(5& 6�*'�7"#$# @H4;3 .;*05@1#AB E%�"?6��*UdL�G
-�>"e&$# @�:? &- I0�c"G& 0-1# 6�*'�7"#�%;[M ���[M ^%'_ .;*0I;2\@���� &- 1�(5& ����>M X-;<

$#.;L/
f-�3 I-�#B- &'��1�� ��*'�7"# g�%A1M @01�� H��#'? @1�#AB 6&'��+$�# -��/@1�#AB 6&'�� .04-

O1%'� @1#AB A& \$W��W $("N>)*01Z- '=01�`62$�# I0�c"�G&$?��N)*�? V�?&'`h ^%'�_ .01�2
i?�%-&43�j \@�G1? �% @01� F�$# @1#AB &- H;# i?�%-&4 6'%YW F�%&4 @1#AB .;L/1����[M 6&'��

1. Jarque-Bera
2. Breusch-Godfrey
3. ARCH LM
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i?�%-&4 $?�N)*�?� �*+$# -�/6a#- @1#AB A& \$[>M �92 ���[M 6&'� .04-2I0�c"�G&   .F�G& I;�2
+L�K� +c<4 ���[M 6&'�@1#AB 6�*I;20�% -��[# A&&12 .FG& I;2 I0�c"G& aM-

 ����5#$%&' ()*+, .=*".*8+C- DEFG=.-:95 #$HG9;.:$I =$2<- .: JK:*L%)VAR(

M1/7
=.*+I*G

6,*10"*,
N,*).-�

O,-9;K P)9Q
 6,*10"*,
N,*).-�

62+180":$I*�.R-
-95

 P)9Q
SHHLT

U)�LTV�7

#$%&'
JK:*L%

004117/1828842/0824962/3294735/2176079/0959/0GDP

739432/20946686/2965924/4481842/009148/12999/0K

330103/2015611/1071127/2540283/0135977/0998/0LF

777880/1381666/0723990/0054982/1427247/3991/0EC

010510/0524335/2082934/0003680/13845/139999/0UPOP

022228/0636235/0449051/0005863/0127017/597/02CO

#Tk�!JM X�>G�J# :YZ

) 61(5& -0 +L�K� +c<4 ���[M \H�D6F�G&- F>�N? @1�#AB 6��*-��[# l��G&'� ( $%��)?3)LR \(
U�W 6�,Z$%�K? $L��4)FPE.�%�/B \()AICaM-&12 \(5)SC@�LD 4 (- ��%1�/6)HQ (m��d?&

$#<4 ���[M E%�"? .012+c H4;3 -0 +L�K�6$# I;*�:# .012

 ����6=.-:95 #$HG9;.:$I =$2<- =-95 4FHW5 4XB� SHHLT .
HQSCAICFPELRLogL4XB� :-�LT

4158/1885689/1883399/18875+e29/4NA438/3008-0
0795/1729982/1726240/17168+e41/22369/475985/2715-1
7939/170*4781/172*9589/169*67+e17/5*78138/67*342/2664-2

2143/1716640/1739997/16967+e62/734697/24995/2639-3
#Tk�!JM X�>G�J# :YZ

1. White
2. Ramsey RESET
3. Likelihood Ratio
4. Final Prediction Error
5. Schwarz Criterion
6. Hannan-Quinn



204 4%*FY@Z��- �*G =>9,- � M1)& [H\% :*@+B- V.*071

 +� +31M ��+c<4 0&;[M \I;2 $='[# 6�*-��[#61(5& -0 +L�K�)8'��&'� (2;�2 ����[M)2 P .(
$L[# S,GI-�#B 6-&0 n1= 6�*5%FG&'� .61�(5& 6&'�� +�L�K� +�c<4 -&;�!# 8)%a/�# \l�G& �%&

)6 '�&'� \H;# +L�K� +c<4 4 H;# $("2�>?& +3-0 +� +31M �� \(4.01� ;*&1Z
+oD'# -0) 61(5& \m1G 66+3-0 �� &- ( 64) !dpV  ($�# 0-4B'�� 8��L/A& i�W . 0-4B'��

1(5& ^%&'_ 64- ;5&4 @1#AB \H;#Z 6 @1#AB E%�"? .;2 m�d?& I;2 S%'pM 6-&0'� @1�G'`-01
) 61(5& 6&'� ;5&46 H4;3 -0 (7 .FG& I;2 +C]Z

 ����7�<-� #$%&' ]*G-95 *"9H^+% MHYC 4_5-. &- U`*a ()*+, .
2COUPOPECLFKGDP4+15-� 9H^+%

65164/21884769/0125269/0814551/3353447/2-GDP

497247/606875/14360464/0815536/31-2111053/1K

95360/24425299/2518503/0-287854/158642/1LF

85707/32--231415/5136804/135423/11EC

67305/29283817/1160712/2160712/2614323/2799878/9UPOP

-555725/521805/1021805/1034012/11717747/92CO

#T�>G�J# :YZk�!JM X

\;�5&4 @1�#AB g�%A1M +�� +31M �� .FG& +L�K� +c<4 �� ^%&'_ @01� 'cC \@1#AB �%& 'cC q'=
$L[# UdLG 6&'�$�Z I-��#B A& \��*'�7"# F��oe 6-&0-$�# I0�c"�G& 40$�L[# .01�2F��oe 6-&0

$Z I-�#B l�G&'� �*'�7"#- S,G -0 405 4 %1 %+� '�&'� ^�M'M488/9 4277/13.FG&
?$# @�:? ;5&4 @1#AB A& �C�D E%�"*0+,�&- +/ ;+='r40'�:? 4 $oZ&0 s5�Z�? ;�51M ��� 6&
60 +��� .0-&0 01��34 ��'/;���N/& ���%&X-1��C'��:? 4 ����:?'K2 F���[)3 \6t'��?& u'��p# +��/
60\���Lv)* .;�?-&0 $oZ&0 s5�Z�? ;�51M '� $oe 'j& ��'/;�N/& +�,�&-\6t'�?& u'�p# A& $�oe

%�#'G 4 -�/ 64'�?60 ':? +� +40 \;�5&4 @1�#AB E%�"? l�G&'� \4- �%& A& .0-&0 0134 ��'/;�N/&
) 61(5&9(4)1060 ':? 4 $oZ&0 s5�Z�? ;�51M �� +,�&- -0 ($# w�x"?& ��'/;�N/&:012

)9(),,( 2COECUPOPfGDP  

)10(),,,( KLFECGDPfCO  2
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'_ '�NcM -0 $)"%-�(5 g�&1M z&1Z +� +31M ��w ^%& {�&4- 0-4B'� 6&'� \U:/ X-1C)9 4 (
)10() +50�[# 40 \11) 4 (12� ( ++"='` '|? -0 $)"%-�(5 �92I;2.;?&

)11(tt lEClUPOPlCOlGDP "#### !!!! 32210

)12(tttt lGDPlLFlKlEClGDPlCO $###### !!!!!! 2
9876542 )(

FN%A $LJL# +�_'=i"?A1/ $,�J#\) �92 $?�*1/ +,�&- '(?���U ':? S,G ��� (@4-&4 6
 $`015B@B ���>M 6&'� \�%&'��L� .FG& 60�p"<& ;2- 4\) +50�[#12+� ('�|?-0 m40 +�3-0 X-1�C
$# +"='`+,�&- +� +31M �� .01260 '�:? ���� +�='r40 F�oe$�oZ&0 s5��Z�? ;��51M 4 ��'/;��N/&

Xh0���[# 0-4B'��� F��K3)11) 4 (12(I'��K� ���� \O4- A& \@���#a)* Xh0���[# 0'��9%4- A& 6'���`
&;D @1�G'`-$?A4 X�[�'# �<1H4;3 -0 0-4B'� E%�"? .;2 I0�c"G&6�*8 49$# I;*�:#12 .0

 ����8) 4<:*L% :.�'95 &- U`*a ()*+, .11 45 (6,&� J*L59% UB-�a 3�.
*"9H^+%P)-9QV.*%'t b_G�*0+a-

;># A& q'e}162/15247/80000/0
60 ':? 8"%-�(5��'/;�N/&52145/0719/60000/0

��:?'K2 F�[)3 8"%-�(58840/0-232/4-0002/0
6t'?& u'p# 8"%-�(56056/0560/30012/0

06/2D.W=935/0 Adj. R-square=0941/0 R-square=

k�!JM X�>G�J# :YZT#

 I-�#Bt2$L[# A& $/�D �*'�7"# H�)"D& S,G 4"�N# 6��*'�7"# ^%&'�_ @01�� -&0I-��#B .F�G& �!
���-40- '� a�? �NM&40134�"2&;?1�(5& ���[M ^%'_ @01� h�� .0-&0 F5h0 $W��W $("N>)*01Z

$# @�:?~1)d# -0 +/ ;*0\ +"�N?&1M �*1(5&+�� ;�?&# 4 �!"�N# 6��*'�7"# ���� b��>M-& $�1�Z"'��7
[M ^%'�_ 4 ����[M ^%'�_ �;�?& u]"�Z& \'(%0 61G A& .;L*0 @�:? &- +"N�&4�%;�[M ����I;�2

) +50�[# 0-4B'� .FG& OA&'� $%19? A& $/�D11$# @�:? ($�L[# 4 F�>P# +,�&- +/ ;*0���� 6-&0

1. Weighted Least Square
2. t-student statistic
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60 '��:? 8"%-���(54 F��>P# b���>M-& .0-&0 01��34 $��oZ&0 s5���Z�? ;���51M 8"%-���(5 4 ��'/;���N/&
$L[# 0134 $oZ&0 s5�Z�? ;�51M 8"%-�(5 4 6t'?& u'p# 8"%-�(5 '�7"# ��� a�? 6-&0.0-&0

 ����9M1)& 6F\F% :.�'95 &- U`*a ()*+, .45 -$" 6;:$<' N+,&$c 6_H\% UB-�a 3�.
6,&� J*L59%

 b_G�*0+a- V.*%'t P)-9Q  *"9H^+%
0000/0 937/6- 19/783- ;># A& q'e}
0111/0 649/2 8656/0 -�/ 64'�? 8"%-�(5
0024/0 330/3 243/1 +%�#'G 60131# 8"%-�(5
0000/0 873/6 9089/0 6t'?& u'p# 8"%-�(5
0000/0 066/8 06/58 8"%-�(5$oZ&0 s5�Z�? ;�51M
0000/0 744/6- 136/1- 8"%-�(5$oZ&0 s5�Z�? ;�51M(m40 @&1M)

89/1=D.W992/0 Adj. R-square=993/0 R-square=

k�!JM X�>G�J# :YZ�#

$L[# 4 $cL# +,�&- \��Lv)*� -&0$�oZ&0 s5��Z�? ;��51M 8"%-��(5 4 ��:?'K2 F�[)3 8"%-�(5 ��\
s5��Z�? ;��51M '�� $�cL# 'j& ��:?'K2 F�[)3 U%&a=& \+[5�,# 0-1# I-40 $r -0 +/ FG& $/�D

+"2&0 $oZ&0) +50�[# 0-4B'� A& �C�D E%�"? +� +31M �� \'(%0 61G A& .FG&12$# I;*�:# \(01�2
$L[# 4 F>P# b�>M-& +/�� 6-&0\+%�#'�G 601�31# 8"%-�(5 \-�/ 64'�? 8"%-�(5 +"N�&4 6�*'�7"# �

'��:? 8"%-���(5 $J���_1M '���7"# 4 $��oZ&0 s5���Z�? ;���51M 8"%-���(5 4 6t'��?& u'��p# 8"%-���(5
60'�:? 8"%-��(5 4 $�oZ&0 s5��Z�? ;�51M 8"%-�(5 -4Yd# ��� b�>M-& \�#& .0-&0 0134 ��'/;�N/&
60$L[# 4 $cL# \��'/;�N/&.FG& -&0�%& A&FN%A $LJL# +�_'= \4- -1:/ -0 i"?A1/ $,�J#

$# +"='%YW \�#& .FG& I&')* $`015B S,G U%&a=& �� X�#;Z 4 �*h�/ ;�51M &;"�& -0 \�%&'��L� .012
+� \60�p"<& ;2- m4&;M ��$# '|?        .;�2�� I&'�)* $`01�5B @&a��# U*��/ ��� ;��51M U%&a=& +/ ;G-

 -&01)?1':? X&'��7M @&a�#60-1�:/ $�oZ&0 s5�Z�? ;�51M S,G U%&a=& '�&'� -0 &- ��'/;�N/&
$# @�:?.;*0

 -&01)?1$# @�:?A& '"9�1�/ $oZ&0 s5�Z�? ;�51M 8"%-�(5 -4Yd# ^%'_ ko,#-;< +/ ;*0
 F�G��G \'(%0 @��� +� .FG& $oZ&0 s5�Z�? ;�51M 8"%-�(5 ^%'_ ko,#-;<6��*+�"='` U��W -0

I;2015B U*�/ FK3 -0+?�Z-�/ 4 g%�LC -0 $`-1:/ 6;�51M 6�*\-�/ 4 F�!=1# A&& mAh $%
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I01>? -&0-1Z'��%& A& .;?&@&a��# '"�:�� U*��/ F�K3 \60��p"<& ;2- X&A&1# +� �M FG& mAh \4-
FG��G \+L�#A �%& -0 '":�� +[5�,# �� \$`015B60'�-��/ 6��*-�9*&- 4 �* -0 6'�MU*��/ F�K3

FN%A $`015B-& $,�J#�& .012 +

 .-:$0,1M1)& 6F\F% . V.�: =-95 .$dc .: N+,&$c 6_H\%1384-1350

� E%�"? +� +31M ��+FN%A $LJL# +�_'= \I;#B FG0$# +"='%YW -1:/ -0 i"?A1/ $,�J# .012

54EH+, � 4`eI .=9H;
 I0&0 A& I0�c"��G& ���� '��_�D U*4V��W��5���G 6���*+��,�&- F��K3 4 $(?1��(� �����>M +��� +?��� '��:? ��

60 @&'%& -0 60�p"<& ;2- 4 6t'?& u'p# \��'/;�N/&���� $�oe b��>M-& $�G-'� 6&'� .FZ&0'W
&01M 0'9%4- A& �*'�7"#- I0�c"G& 1M1#�#�%�9�2 ���>M 4 1(5& S%'pM -0 O-1M A& A&'"D& 6&'� .;2

 @B $�[>M\@4a��=&I0&0 '��� 60 '��:? 6��* Z&0 s5���Z�? ;���51M 4 6t'�?& u'��p# \��'/;���N/& A& $��o
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