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1. Vector Error Correction Model (VECM)
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1.�!Al!
N2MO� P� �"Q< ,� �4B= $? "�)*+, QH= -8>.E QRS(� TSU. E" '. ;,4� '��S(-,N2SMO� "4SRC .

N2MO� V�, WX<�26�K! #�,YF E �Z[ �2H.�+ -8>. .�(, QR(� \�4] '. -"�)*+, -�?"�S)*+,
'��(�26�K! D, -��2M. A8C$2F$.�" -,$2^ E QC4C�+ -�?Z+ E 82�_� "�4< '= �(, QC4C�+E 'SK<�` a4

QRC Q*6E" \�<�O<�26�K! .8>9�.7"�SM! 7�8SU< ",4S< \��SL� 7-"D" -�S?b�= a"�SZ� :8S>C�< Q��?
'SC4RC 7b�SS= c�Sd�+ E -D�S.��R+ �S26�K! D, Q��SS?G8SI eSS2Z+ D, -�4S<, E QC4C�SS+$2^ -�S? #�,YSSF

-�?b�= $��@� E ;�>=��= Af�E -8OC \�g2gU� 7QHh9 -��,Y< 7'*!�� iO3� -�?8<j�"�S@` D�L<
'C4RC 7\�26�< �0,"$& D, k�>*`,�26�K! D, Q��?'��( "�)*+, a4RB< QC4C�+ -�?Q< -,.8>9�.1

 '��S( "�)*+,"�S)*+, 7;�S@>& "�S)*+, 7QRS(�$2^ "�S)*+, ;4SlR? QSgH*U< $2.�SK� ;j D, 'S= -,
 7�(, A89 ... E Q>2<D$�DV2SOO3< E "�," "�S)*+, NSHI �" m4S>*< E A"$*MF Q��2.",-,$S. nSH*U<

'Z>` Q(�$.< e<,4I e2Z+ D,) \E�g*< -��,ED D, A8�8& V�, ;4F�C4F -�?o'��( TU. 89� $. $[-,
 \,$[, E AD,8C, V2RU� EjA8294= (QR(� TU. 89� $. ;.8C,a�SR*p, D, Q=�Sp Vq,$S+ E 8?,4S9

Q< ;,$�, "�)*+, �" A8�8& V�, A"$*MF "4`E�SLC, \�SK6�/< 7"4S`E VS�, �S. .8S9�.;4S<,$2& A8S9 G
']$I $. ;j ��[j E eHI 7 NLp 7�2?�< .�(, A"4. "E83< �4B= QI�R*`, E -"�)*+, -�?

r4S)0 �" 'S*!$F G�SLC, \�SK6�/< V�$S*R@< $S. A��4= -�E$< aE, TU. �" 7'K6�/< V�, �"
)*+, $2[_� Q(�$. '. 7GE" TU. �" .�(, A89 -"�)*+, 89� $. '��( "�)*+, $2[�� E NLp "�Ej$. "�

'��(#E� E "�L�, eHI 7G4( TU. �" 7�(, A89 '*0,"$& -"�)*+, 89� $. -,AD,8SC, V2RU� -�?
'��( "�)*+,'��S( "�S)*+, AD,8SC, s�SZ��, e2H3� '. G��@d TU. �" 7�(, A89 A"�Ej -,8S9� E -,

'S. QC�S��& TSU. E A8S�"$F "�Ej$S. �4=%S< a8S< NL>S& TSU. �" 7�S(, A89 '*0,"$& -"�)*+,
tR` .�(, '*!�� r�)*0, �?"�@>B2& ;�2. E -8>.

24A7 m"Y3( ;"IJ"K! )R +5�)! .
#X� $20, '?" E" �"AD,8C, -,$. -"��D -�?A8S�8& QS(�$. E -$S2F'��S( "�S)*+, -1/S( �" -,

'K(4� -�?�4B= �" N?) ;�@`a�p �" -�?�4B= �" N? E '*!���" .�S(, 'S*!$F \�4S] ('K(4�
�4B=$. nH*U< -�?"�Ej#E� �. QgH*U< -�?'��S( "�S)*+, D, ;4F�C4F -�?'S*!$�%& \�4S] -,

1) 7�4& u2q� E Q��Z2v9 .1387.(
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'��S( "�S)*+, AD,8SC, eS.�O*< 'S/.,� QS(�$. 'S. \�SK6�/< VS�, D, Q=8SC, ",8K� �<, 7�(,8S9� E -,
'*0,"$& -"�)*+,Q< A��9, \�K6�/< V�, V�$*R@< '. $�D �" .8C,."49

 �8��>SS9, E 4SCj a"1)2004 p "�Ej$S. -,$SS. 7( '��S( "�SS)*+, NSSL -�?�4SSB= $SS5�" E �SS26�*�, -,
OECDQC�<D A�E" Qw �"2000-1962a" T?EfS& .8S�"$= A"�g*(, 8OC -�x�O� #E� D,E 4SCj

'��( "�)*+, NLp '= �(, ;j D, Q=�p �8��>9, D, �26�*�, �" -,41 �" QH0," y6�0�C 8264� 8]�"
 N+� '. Q(�$. "�4< A�E" mE$9236�S0�C 8S264� 8S]�"'S*!�� T?�S= A�E" -�S@*C, �" QSH0," y

.�(,
;,��SSvR? E 4SS� zSSC�= 4SS2?2)2005a8SS< #E� D, A"�g*SS(, �SS. 7( "�SS)*+, NSSLp 7-D�SS! -D�SS(

$�D A�E" -,$. ,� 8>H��� �" Q>2<D2003-1960A"4RC "�Ej$.NSLp V25C�S2< T?EfS& VS�, �" .8SC,
$�D "�)*+, a"�K< �4=%< A�E" -,$. Q>2<D5/14C 8264� 8]�" .�(, A89 #�,YF QH0," y6�0�

) -$Z*KH01369V26E, -,$. 7('��S( "�S)*+, NSLp "�Ej$S. '. G,8+, 7;,$�, �" ��.A�E" -,$S. -,
 QC�<D68-1340"�S)*+, AD,8SC, V25C�S2< ."4S. 8SOC �ZSMC i2O3� V�, �" A"�g*(, "�4< #E� ."4RC

 A�E" V�, �" -, '��(67.�(, A8<j �(" '. 8]�"
 E Q��Z2v9u2q�) �4&1384y0�9 #E� D, A"�g*(, �. 7( 'C�F8>d -�?–�S�4& 'SC�F8>d eHI3

'��( "�)*+, NLpA�E" -,$S. ;,$S�, -,80-1351"�S)*+, NSLp a8S< VS�, �" .8SC"4RC "�Ej$S. ,�
'��( a"�K< �4=%< A�E" -,$. -,5/12Q< QH0," y6�0�C 8264� 8]�".89�.

$��< P>2H= E �8��>9,4)2004 �" 7('��( "�)*+, $[, e2H3�'K6�/< 7-"�)*+, 89� $. -, $. ,� -,
 -E�109�4B= e<�9 �4B=a�p �" -�?a�p �" 7'K(4� '?" a4w �" '*!$B2& E �,%F90-"X2S<

$. . 8C"," G�LC,'*!�� J�(,�4B= �" �@Cj -�?'K(4� E Q*K>] -�?AD,8SC, E -"�S)*+, 8S9� V2. '*!��
'��( TU.�Z{< '/.,� -,�4B= �" E .�(, A89 A8?�B< Qg>< '/.,� 'K(4� a�p �" -�?

$>R? E �8��>9,5)2007'��S( "�S)*+, NSLp "�Ej$S. 'S. a4S& -�Sx�O� #E� D, A"�g*(, �. 7( -,
 QC�<D A�E" -,$. �2ZRH=2002-1976NSLp '= "," ;�BC iO3< E" V�, Q(�$. |��*C .8C"4RC G,8+,

'��( "�)*+,$. "�4< A�E" �" -, V2. Q(�20 ��50QSH0," y6�S0�C 8S264� 8S]�"A"4S. ;�S(4C �"
'��( "�)*+, AD,8C, V2. '/.,� Q(�$. '. G,8+, 'K6�/< V�, -8K. �RM+ �" .�(,-"�S)*+, 8S9� E -,

1. Dell Anno and Schneider, (2004)
2. Hui-Kuang Yu and et.a, (2005)
3. DYMIMIC
4. Schneider and Klingmair, (2004)
5. Schneider and Hammtner, (2007)
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) Q64RK< \�K.$< e+,8p #E� D, A"�g*(, �.OLS('S/.,� 'S= "," ;�SBC |��S*C .8C"4RCE �SZ{< -,
Q>K< 89� V2. �,""�)*+,'��( "�)*+, NLp E -"�," "4`E �2ZRH= �4B= �" -,.

Q��@2<1)2008'��S( "�S)*+, AD,8SC, V2S. 'S/.,� QS(�$. '. G,8+, 7(�4SB= -"�S)*+, 8S9� E -,
 QC�SS<D A�E" �" QC�SS<E�2008-1990|��SS*C ."4SSRC Q64SSRK< \�SSK.$< e+,8SSp #E� D, A"�g*SS(, �SS.

-, '��( "�)*+, AD,8C, V2. '= "," ;�BC T?Ef&-"�)*+, 89� EE �SZ{< 'S/.,� QC�S<E� �4SB= �"
."�," "4`E -�,"�>K<

Q(�$. J�(,$.'��( "�)*+, NLp V2. }bE, 7A8<j eRI '. -�?D, QS0$. �" -"�S)*+, 89� E -,
$2[_S� "�4< �" QO2O3� ;4>=�� _2C�[ E "�," "4`E Qg>< '/.,� $5�" Q0$. �" E �Z{< '/.,� �?�4B=

'��( "�)*+, AD,8C,-,$S. 'SK6�/< VS�, �" .�S(, 'S*!$5C \�4S] 7;,$�, �" QR(� TU. 89� $. -,
'��( "�)*+, AD,8C, $2[_� Q(�$.'��S( "�S)*+, AD,8SC, QC�S<D -$S( 'S. D�S2C -"�S)*+, 8S9� $S. -, -,

Q<'��( "�)*+, AD,8C, QC�<D -$( ,8*., ,%6 789�. QC�<D A�E" -,$. -,86-1351QSv� D, A"�g*(, �.
�8�8` D,#E� V�$a8< Q>K� "4@B<�C -�?$2h*< "�Ej$. -�?'S. u~S( 7�!$�%& G�LC, -D�! -D�(

.N2*0,"$& ;,$�, -"�)*+, �. �4=%< -$( '/.,� Q(�$.

3�*"0 ,"%-.( )PcdC .+,"%-.( A75 )R +(
,Y�462)1996V22K� e<,4I 7-$�C e2H3� P� �6�+ �" ('��S( "�S)*+, \,$[, E A8>>=PS� �" ,� -,
a8<;E�" 89�"�4S< 7�S(, N=,$S� eS.�+ Q<4SRI \�<80 '. '*M.,E 8264� -�464>v� ;j �" '= ,D

 QSS< A"," ;�SSBC a8SS< VSS�, �" .�SS(, A"," �,$SS+ QSS(�$. $*<,��SS& �" \,$SS22h� "�SSL�, 'SS= "4SS9 -�SS?
"�@C �2g2= �" Y2C E -�,%5*(�2(AD,8SC, T�,YS!, 'S. $SL>< 'S= QS*6E" -�?'��S( "�S)*+, QZSMC -,

Q< 7"49Q< -"�)*+, 89� �$C T?�= '. ���@C �"�S26�K! NSLp T�,Y!, .8<�LC,'��S( -�S? D, -,
-E .8S9 8S?,40 -"�S)*+, 8S9� T?�= '. $L>< Q<4RI TU. \�<80 '. Q($*(" T?�= i�$w

'��( �26�K! G�LC,'L2*C ,� -,Q< -"�)*+, "�pj -4( D, Q�XOI k�U*C, P�-"�S)*+, "�pj .8C,"
Y? TL>SS( iSS�$w D,'SS>�QSS0$. V*!$SSF $SS�C �" GYH*SSM< 'SS= QC4C�SS+ �SS26�K! PSS� t!�SS>< E �SS?

��"E83<'��S( TSU. QSqY` �S� QSH= �4w '. 7�(, t.�>< ��"E83< E -"�@C -�?k�SU*C, ,� -,
Q<'>�Y? .8>>=Q< ,� QR(� �26�K! P� -�?'>�Y? '*(" E" '. ;,4�E QRS(� TSU. 'S. "E�E -�S?

1. Mihai, (2008)
2. Loayza, (1996)
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'>�Y?R(� TU. �" ;8C�< Q+�. -�?'��( TU. ;b�K! ."$= N2MO� QQSv� 7'S>�Y? m4C E" �. Y2C -,
Q< nB= '= Q<�5>? 'R�$` �0,"$&A$@. D, ;89 GE$3< -$5�" E 8C49D, ,��S= E eS<�= -8><

'SM��O< �S. ��= mE$9 -,$. "$! $? .8>*M? '`,4< Q<4RI TU. \�<80'S>�Y? VS�,$S? t!�S>< E �S?
��( �� E QR(� TU. E" D, Qv� 7G,8='Q< k�U*C, -, �" Q.$L� 8?,49 Q0$. V2>lR? ,Y�46 .8>=

'��( TU. $F, 7�@Cj J�(, $. '= �(, '*!�� ,� V2�b -�v�$<j -�?�4B=T�,YS!, 8S]�" P� -,
 89� �$C 78.��GNP "E8p 'C,$( QK+,E22/1 �(, $=� '. GDb '*Z6, .�!�� 8?,40 T?�= 8]�"

'��( TU. T�,Y!, $[, '=*+, 89� $. -,J�S(, $S. .�S(, \E�Sg*< nH*U< -�?�4B= -,$. 7-"�)
Q`$��9 E �8��>9, 'K6�/<1)2003�4B= �" ('K(4� -�?$�D �@Cj �" '= '*!���0�(-"�S)*+, -�S?

E \�SS26�< 8SSp D, T2SS. ��SS. �$SSK< �" �SS@?�5>. E ",$SS!, E �SS(, A8SS9 N?,$SS! k4SSH/< ;,YSS2< 'SS.
;4C�+��( "�)*+, 1/( T�,Y!, 78C�," �,$+ -�,%F'Q< -,QRS(� TSU. �" T�,YS!, 'S. $L>< 8C,4�

#D�, �6�p V�, �" ,$�D �"49'��( TU. �" A8<j �(" '. Q!�x, -�?8<j�" E A89 "�L�, A"EY!,
�4SB= �" 7$S5�" �$Sw �" .8S9 8S>?,40 'S*!$F ��= '. "�)*+, QR(� TU. �" -,a�Sp �" -�S?

�0�($�D '= 'K(4�*+, 89� �" QR@< TOC '= -"�)*+, -�?T�,YS!, 7"�," �?�4SB= VS�, -"�S)
'��( TU.Q*S(�= E T��S($! 'S. $SL>< 7"4S9 QR(� TU. V�Y5��` 'v2��4] �" "�)*+, -, �"

'��&Q< Q��26�< -�?V2��S& -"�S)*+, 8S9� }�S*��@C E QRS(� TSU. $S*R= 8S264� ;j 'L2*C '= "49$S�
."4. 8?,40

'��( "�)*+,. $. 7-"�)*+, 89� $. $2[_� $. AEXI -, TSU      .�S(, �,%SF$2[_� YS2C -"�S)*+, -�S?
'��( TU. 'd$?A"$*MF "�)*+, -,Q��S26�< -�?8S<j�" E A89 '*(�= \�26�< �!���" t.�>< "49 $�

QSS< eSS2HO� �SS6E" '��SS( TSSU. #$*SSMF V2SS>lR? .8SS.�� 'SS<�C$. $SS. QZSS(�><�C $2[_SS� -,-YSS�� E �SS?
-�,%5*(�2(N2R)� G��C P� �" ."�," -"�)*+, -�?�2( 7-$2F�($S. ;,�,%SFG�S�C PS� J�S(,

y0�9 -E�p Q��IXw,N2R)� -��<j -�?Q< -$2FTSU. $2[_S� �S3� Q��IXw, G��C $F, .8>>=
'��(-�,%5*(�2( 789�. -,�$Sw D, E t.�S>< QS!$w D, ,$S�D �"," 8S?,4UC ,� $S�C "�4< 'L2*C Y2C �?

Q< �,$+ Q.��D�, "�4< �/0 �. |��*C $5�" .8C$2F

1. Schneider and  Chatterjee, (2003)
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4( j$V .�*"0 ,"%-.( ,"Y*+(
'��( "�)*+, \�2.", �" ;4>=�� evS9 e<,4I Q(�$. �" QK( nH*U< ;,$5B?Ef& 7-,eSHI 7-$S2F
TU. $��( $. ;j ��[j E "�L�,'*9," QR(� "�)*+, -�?;4>=�S� '= QH<,4I V�$*R@< '. �L>�, �" .8C,
ev9 e<,4I V�$*R@< ;,4>I '.'��( "�)*+, -$2FA89 Q!$K< -,, 8C,Q< A��9:"49

:@V"6-`( WP!dC 1-9P0 � @C"PJ"! 5"RQ<4RI 7-"�)*+, \�2.", �"7Q��S26�< �,$S! �SHI V�$S�
�$C;,��vR? E ;4MC�` .�(, A89 Q!$K< Q��26�< -�?1)1998�SHI 'S( D, QSv� ,� Q��S26�< ��S. (

'��( "�)*+, QH],Q< Q!$K< -,Q< ;�2. E 8>>=��. T�,Y!, '= 8>>=5C, 7Q��26�<�" ��S= E �4�p AY2
Q< ��4O� ,� QR(� $2^ �,D�.) �MC, E �8��>9, '/.,� V2R? �"  .8>=2000QS< ab8*S(, ('S= 8S>>=

�26�K! $��( ��>= �" �@��26�<'��( "�)*+, 89� -�?$2h*< V�$*R@< D, �6E" QR2�>� -�?Q< -, 8>9�.
6�K! G�LC, -,$. QH], W$3< �26,$*(, �4B= �" '= 8C"," ;�BC E�2'��( "�)*+, -�?��. -,\�S26�<

�0,"$& E N2O*M< .�(, QI�R*`, V2<_� �.�. �?
:;(5)l! ;A7�,4. $�C D,2)2002",8SK� 'H2S(E 'S. �SH^, 'S=) \,�$O< \89 �" T�,Y!,  (

AD,8C, k4)< \,�$O< E V2C,4+Q< -$2Fk�U*C, E -",Dj T?�= �" A8RI eHI D, Qv� ("49 -�?
(� "�)*+, �" -"$!��"E83< 7��= �,D�. \,�$O< .�(, QR ��"E8S3< $5�" E -��L� -�?,� �S?

Q<'C4RC ;,4�eS.�+ T�,YS!, 'S. �S(, VSvR< 8Sp D, "��D \,�$O< ."$R9$. \,�$O< \89 D, Q��?
'>�Y? '`4�A8RI TU. '= �LCj D, ."49 $L>< QR(� "�)*+, �" ;"$=��= -�? 'S>�Y? V�, D, -,�S?

;,$F��= E ;,8><��= '.Q< eO*><'��S( TSU. �" ;"$=��S= -,$S. AYS25C, 8S`4< $<, V�, 7"49 -,
;,$SS5�" E VR!�SS= .�SS(,3)1998-QSS<  (nSS6,'SS= �SS(, ;j D, Q=�SSp QSS.$L� 8?,4SS9 :8SS>�4F

'��S( "�S)*+, D, 7$*B2. Q<4RI \,�$O< -,�," -�?�4B='Sv��4/. 78SC�,"�40$. -$S*F�Y. -,1 %
Q< \,�$O< AD,8C, y0�9 �" T�,Y!,,4� '. $L>< 8C1/8'��( "�)*+, N@( �" T�,Y!, % ."49 -,

/o-Q( � NJ�, NJ"Q, :@3G3". +"� ) ;,$5�" E VR!�=1998-"4S0 \�O2O3� Q& �" (k
 '��S( "�)*+, '>2<D �"'H2S(E 'S. a$S*>= E \��S�C iSp #$*SMF �S. 'S= 8C82S(� 'SL2*C VS�, 'S. -,

"�)*+, N@( 7Q(,$=E$. N*M2( 'K(4� E ;,�,8R*(�2('��('S*!�� T�,Y!, QR(� "�)*+, '. �ZMC -,
�2K+,E D, Qv� .�(,'?" �" '= N@< -�?'��S( TSU. 8S9� $S. Q@`4� e.�+ \,$[, '*9%F -�? -,

�S26�K! 'S]$I �" QS(,$=E$. G�S�C E ;,�,8R*(�2( �6�0" E �4�p 7'*9,"    .�S(, -"�S)*+, -�S?
1. Johanson and et al, (1998)
2. Bouev, (2002)
3. Kaufmann and et al, (1998)
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�26�K! ;"$= Q(�2(��C ip #$*MF Q>K< '.) -"�)*+, -�? �S6E" i�$w D, �@?�5>. $. \��S. (�S?
\,$=E$. E ;,�,8R*(�2( Q]4)0 t!�>< -�*(,� �" '<,", �" E A89 D�^j -�,", \,�4*(" "�4< �?

Q< �,$+ A"�g*(,z��! ."$2F1)19967'SMC,$! 7E$S& ;4d QgH*U< -�?�4B= �" "40 \�K6�/< �" (
�S6E" \��S�C iSp #$*SMF V2S. '= "," ;�BC '2(E� E V�,$=,'��S( "�S)*+, AD,8SC, E 'S/.,� -, -

 ."�," "4`E QR2O*M<
 :+5"MPR p)3D8� E YH2F2)2002Q< ;�2. (V2S. 'S/.,� V2S2K� -,$S. n6�U< -E$2C E" '= 8C�,"

'��( "�)*+, E -��v2. '��S( "�)*+, AD,8C, 'v>�, e26" '. 74Mv� D, ."�," "4`E -,�S. QSg>< 'S/.,� -,
�," QH0," y6�0�C 8264� 89��"�," -��Sv2. �$SC �. Qg>< '/.,� N? QH0," y6�0�C 8264� 89� E "

'��( "�)*+, T?�= Q>K< '. -��v2. �" T?�= ,%6Q< -,Q< '*gF $5�" -4( D, .89�.-",$S!, "49
�R( �" '='��( "�)*+, ��= �" ,� "40 �+E D, QBU. 78C�," a�h*9, QR(� -�? QS< -,  .8S>C,�%F

'/.,� �6�p V�, �" u&,Q< ���*C, �Z{< -."E�3

5h�5 .4:(A3( +"��*"0 ,"%-.( +)Pi+(
'��( TU. AD,8C, E NLp D, Q>?� �4)� V*9,"�S2R?, D, �4SB= -"�S)*+, ;,�,%5*S(�2( -,$. -,

$. b�.#X� .�(, �,"40'S`4� 8S��. QS6E 7�(, '*!$F \�4] TU. V�, V2RU� -,$. -"��D -�?
AD,8C, '= �9,"'��( TU. -$2F-�,49" D, -,AD,8SC, -,$S. .�S(, �,"�4S0$. Q]�0 -�?-$S2F

'��( "�)*+,QS< �,$S+ A"�g*(, "�4< nH*U< "$v�E� '( -,7N2O*SM< "$Sv�E� D, 8S>���ZI 'S= "$S2F
.a8< "$v�E� E N2O*M<$2^ "$v�E�4

1Pl-9! ,)M*�5 :#E� V�,Q< �@?�5>. �� E ",$!, (A8?�B< �� ) �. s�Z��, '��& $. �?.8>9�.VS�, D, ��
.8>>= �M= A8BC GXI, 8<j�" '. t`,� ,� QR2O*M< \�IXw, 8>C,4*. A,�

:"�," "4`E N2O*M< #E� m4C E" e=�"
1.Q*BFD�. -Y2R<Q��26�< -�?
2.Q(�$.'<�>B($& -�?-,

1. Feige Edgard, L., (1996)
2. Giles and Tedds, (2002)

3 7QvH< E QH2C .)1385.(
4) 7�4& u2q� E Q��Z2v9 .1387.(
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'C4RC $. Q>*Z< E "$0 Q9E� t+,E �" N2O*M< "$v�E�AD,8C, E 'K<�` D, -$2F TU. Q>2I -$2F
'��(�(, -,.1

)PL ,)M*�51Pl-9!#E� V�, �" .�(, ;X= "�)*+, "$v�E� P� :QS< #XS� �S?NSLp "4S9
AD,8C, i�$w D, ,� ;�@>& "�)*+, "� Q(�$. E -$2F .8>��RC yUB< QR(� ��<j �" A8C�<�` '. -�?�&

#E� V�, D,"$v�E� ;,4>I '. �H^, �?Q< A"$. G�C N? y0�9 -�?, $*SB2. ;�SCj -,$`, �" E "49 D
��<jQ< A"�g*(, ;X= "�)*+, "4`4< -�?#E� V�, D, Q0$. .8>>= :D, 8>���ZI �?

n6,-��<j ;�2< \E�g�(�,4C�0 '`"4. �" �X*0,)QH< 8<j�" E '>�Y? -�?
k-��<j ;�2< \E�g�QK+,E E QR(� ��= -E$2C -�?
�-Q�X<�K< "$v�E�
"- Q5>�8OC -�x�O� "$v�E�
A-.Qv�Y2! -"E�E #E�2

5 :/A! ,)M*�a�( �"AD,8SC, -,$S. a8S< "$Sv�E� E" $20, -�?'��S( "�S)*+, -$S2F"�4S< -,
'*!$F �,$+ A"�g*(,y0�9 a8< "$v�E� :D, 8>���ZI '= 8C, 'SC�F8>d -�?-8S>d eSHI�S�4& 'SC�F3 E

a8< "$v�E�-D�! -D�(4 a8< .DYMIMIC-�S?$2h*< ;j �" 'S= �S(, TU. E" e<�9 e= �"
 ,� A8BC A8?�B<y0�9 '.Q< �Z�$< A89 A8?�B< -�?A8SBC A8?�B< $2h*< P� �6�p V�, �" .8>=

 ;,4SS>I 'SS.»'��SS("�)*+,-, «QSS< �$SS! .�SS(, "4SS`4<D, QSS?E$F 'H2SS(E 'SS. $SS2h*< VSS�, 'SS= "4SS9
y0�9 $. $[o< -�?»'��( "�)*+,-, «Q< A"," ;�BC a8S< #E� ."49'S�$�C $S. QS>*Z< -D�S! -D�S(
'I4RL<-D�! i/>< E �?5"�S)*+, "�SL�, eSHI V�$S*R@< D, 'S= $S2h*< -",8K� D, N? �L>�, �" .�(,

'��(Q< A"�g*(, -D�! N*M2( -"E�E ;,4>I '. 8>*M? -,a8S< VS�, �" QS`E$0 $2h*< E "49-D�S(
'��( "�)*+, AD,8C,Q< a�( $? �" -,.89�.6

1) 7�4& u2q� E Q��Z2v9 .1387.(
2) 7�4& u2q� E Q��Z2v9 .1387.(

3. Dynamic Multiple Indicators- Multiple Cause (DYMIMIC)
4. Fuzzy Modeling
5. Fuzzy Set and Fuzzy Modeling

6) 7�4& u2q� E Q��Z2v9 .1387.(
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6�*"0 ,"%-.( 4:(A3( )PcdC /A! \*)%C .+,"%-.( A75 )R +(
�, �"'��( "�)*+, AD,8C, $2[_� Q(�$. -,$. 'K6�/< V ;,$�, -"�)*+, 89� a8< D, -"�)*+, 89� $. -,

 QL>("�)*+, P2>v� EVECMQ< A"�g*(,."49

6-1+"KQ \P<%C +GqJ( .+5(,)R1

-�/0 123)� -456, -�,"$.(VECM)Q< Q!$K< $�D \�4] '.:""$F

ttttt XYXY !"### $%$&$'& %% )( 11210

Q< ;�2. a8< V�,>=8$2h*< �" $22h� '=Yt$S2h*< �" $S22h� '.xteSZ+ A�E" a"�SK� D, QS9�C -�S/0E
 'SSS6"�K< VSSS�,�" ."�," Q5*SSSM.xt�$5C�SSS2.�,$SSS3C,A�SSS�4=\8SSS<�"xt 'SSS= Q6�SSSp�" �SSS(,

( )11 %% % tt xY "Q< ;�BC ,� \8<8>H. �R( '. e�8K� a"�K� G8I D, Q*ZMC 'd '= 8?"Yt A�E" �"
 123)� -8K.�(, A89.

6-2/A! \*)%C .
Q< ,� 464( 89� a8< k�S= t.�� ev9 '. ;,4�-"," ;�SBC $S�D 'S/.,� �S(4� JXSF,":7-"�S`$!)

1371(

"# LAKY '

Y7QH< 8<j�" �� E 8264�A�� E �.�[ �,8O< 7-�Ej V! ��$xK E Qv�Y2! '��<$(L��S= -E$2C
 .�(, E!;�BC S264� -�@BB= A8>?"E 8>*SM? ��S= -E$S2C E '��<$S( 'S. �ZSMC 81'$ "#

 .�(, �.�[ 7J�2O< '. Q?"D�. V�,$.�>. .�(,

iii LogLLogKALogY "# $$' log

'��( "�)*+, AD,8C, A89 G�LC, \�K6�/< '. '`4� �.nSH*U< -�?�4SB= �" -"�S)*+, 8S9� $. -,
Q< \�K6�/< V�, V�$*R@< D, .�(, �,%F$2[_�;,4�,Y�46 'K6�/< '.2)1996Q`$��S9 E �8��>S9, E (3

1. Vector Error Correction Model (VECM)
2. Loayza, (1996)
3. Schneider and  Chatterjee, (2003)
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)2003$S>R? E �8��>S9, 7'S*!�� G�LC, \�O2O3� V�$�8�8` �" V2>lR? ."4RC A��9, (1)2007-,$S. (
Q��@2< E �2ZRH= �4B=2)2008'S. -"�S)*+, 8S9� a8S< PS� D, A"�g*S(, �S. QC�S<E� �4B= -,$. (

'��( "�)*+, AD,8C, V2. '/.,� Q(�$.E -, V�, QH], �8? 'v>�, '. '`4� �. .8>*0,"$& -"�)*+, 89�
'��( "�)*+, AD,8C, V2. '/.,� Q(�$. 'K6�/<Q< �4B= -"�)*+, 89� E -, a8< D, �4�>< V�8. 789�.

) Q��@2< �(4� A89 'q,�, 89�2008Q< $�D \�4] '. a8< V�, .8�"$F A"�g*(, (  :89�.

),,( SELKfY '

:V�,$.�>.

iiii LSELLLKALY *"# $$$' log

 b�SS. 'SS/.,� �"LYia�SS( �SS.�[ �SSR2+ 'SS. QSSH0," y6�SS0�C 8SS264� N*���SS561376 7LKi N*���SS56
 a�( �.�[ �R2+ '. '��<$( �9�ZC, -"4`4<1376 7LLi E e^�9 �2KR` N*���56LSEi N*���56

'��( "�)*+, AD,8C,a�S( �S.�[ �SR2+ 'S. a��� "��2H2< �Mp $.) -,1376( QS<QC�S<D -$S( .8S9�.
-YS=$< PSC�. ���( D, a�K! �2KR` E '��<$( �9�ZC, -"4`4< 7QH0," y6�0�C 8264� -�?$2h*<

A8�"$F %0, ;,$�, Q<X(, -�4@R`'��( "�)*+, AD,8C, QC�<D -$( ,8*., 'K6�/< V�, �" .8C, ;,$�, -,
 -D�! i/>< D, A"�g*(, �. QH0," y6�0�C 8264� D, Q*ZMC \�4] '.A"�g*S(, �S. u~( .8�"$F "�Ej$.

'��( "�)*+, #D�, QC�<D -$( ;j D,;j 'ZS(�3< A43C '<,", �" '= 78�"$F a8< "�,E E 'Z(�3< -,
.�(, A8<j

6-3�*"0 ,"%-.( 4:(A3( @3"!: +)0 ,5�?)R .+(
'��( "�)*+, AD,8C, "�Ej$. -,$. 'K6�/< V�, �"A8S9 A"�g*S(, -D�S! iS/>< #E� D, ;,$S�, -,  .�S(,

#E�y0�9 D, '= QC42($F� "$v�E� D, E �M2C Q`�*>*(, a4RK< �4/. -D�! Q(�>9�HI E �? �?
Q< A"�g*(,-�S>Z< $S. 'S= -$2h*< E" D, �@>� #E� V�, "$.��= �" 7QF"�( -,$. .�(, \E�g*< 78>=

V2. A"$*MF 8?,49 E -"�)*+, \��$�CV2S2K� QHS], eS<,4I '= QHHR6,�S26�K! A8S>>=S( -�S?'�� -,
Q<�(, A89 A"�g*(, 78>9�.3Q��S26�< $[oS< �$SC :D, 8>���ZI �?$2h*< V�, .1-�?8S<j�" eS= �ZSMC)

1. Schneider and Hammtner, (2007)
2. Mihai, (2008)

3) $>R? E �8��>9, \�K6�/< '. a�{< -,$. .2007) YH2F E P(,�" 7(2002) ;,��vR? E 4� zC�=42? E (2005 ."49 'K`,$< (
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(QH0," y6�0�C 8264� '. Q��26�<�6E" \,�$O< E V2C,4+ D, Q)0�9 E2QS?,$R? ��S�*C, �SL>�, �" .
'��( "�)*+, AD,8C, E c4! -�?$2h*< ;�2< Q*Z{< -D�! ;�.D '. ."�," "4`E -, Q>K�»\�S26�< $SF,E �S?

'��( "�)*+, NLp N��," ���*C, 89�. b�. "�)*+, �" \,�$O< '`�"89�. ��Y. -, .«QS`E$0 $S2h*<
a8< �"'��( "�)*+, NLp �ZMC -D�! -D�( .�(, a�( $? �" QH0," y6�0�C 8264� '. -,

 RL< PS� Q`E$0 E -"E�E -�?$2h*< D, P� $? -,$. 7��4�I t.,4� V22K� -,$.-D�S! 'SI4
 �.5A�,YF) ��4�I t.,4� -��I,  .�(, A89 n�$K� QC�.D �Md$.-�S?$2h*< D, P� $? -,$. (�?

 QH20 E b�. 7a�<$C 7N= 7N= QH20 :D, 8>���ZI 7-"E�E Q`E$0$2h*< ��4�I t.,4� -��I, E .b�.
QH20 D, 8>���ZIQH20 E ��Y. 7�(4*< 7Pd4= 7Pd4= .��Y.

�I t.,4� V22K� -,$.A"," ��S2K< �,$S3C, E V25C�S2< $S2h*< $? -,$. 8��. ,8*., 7��4A�E" �" �S?
A"," D, PS� $S? -,$S. V25C�S2< �,8SO< .""$SF 'Z(�3< Q(�$. "�4<�S(" 'S. ,� a�S<$C �,8SO< 7�S?

Q<A"," AD,8SC, QSR= QS?,$R? �4/S( 78S9 V2SK< �?$2h*< 'R? -,$. V25C�2< 'vCj D, u& .8?"�S?
Q< 'Z(�3< V�, .""$F $? �" (Q64RK<) a�<$C �,8O< �,$w, ��2K< �,$3C, E" E P� 'Z(�3< �. 7��=

N2R)� 8I,4+ u~( E '*!$F G�LC, A�E"Q< "4`E '. ,� -$2Fe<�S9 e2H3� D, 'Hp$< V�$0j ."�Ej
'��( "�)*+, QC�<D -$( �,$U*(,G$SC D, QC�S<D -$S( VS�, ;"�Ej �S(" 'S. -,$S. .�S(, -,�,YS!,

MATLAB7.2 A"�g*(,,� 8SI,4+ E �Mv9 s�OC 7 Q`E$0 E -"E�E -�?$2h*< ,8*., .�(, A89
G$C '. 'SOCDE� E Q{H{< \�4] '. ��4�I t.,4� E A"," �,Y!,�S(�>< -�S?$5HRI m4SC E nS�$K� -,

-D�S! E ��*>*S(, -,$.-,$S. A8S9 QSp,$w 'S<�C$. ;"$S= ,$S`, �S. ;�S��& �" .8C8S9 k�SU*C, QS�,"D
-D�!MC 7QC�<D -$( '. Q�,"D '��S( "�)*+, �Z"�Ej$S. a�S( $S? �" QSH0," y6�S0�C 8S264� 'S. -,

Q< �,"4RC �" .""$F1 .�(, A89 A"�Ej QC�<D -$( V�,
 �,"4RC Q(�$.1QS< ;�SBC'��S( "�S)*+, QZSMC AD,8SC, 'S= 8S?"�" QS(�$. "�4S< A�E" �" -,

A"E83<5/12 ��43S�, V25C�S2< E �S(, ;�S(4C �" QSH0," y6�0�C 8264� 8]�"QSw �" �ZSMC V
A�E" $�C "�4< QC�<D -5/28Q< 8]�"QS< A8?�SB< �,"4SRC �" 'S= �4/C�SR? .8S9�.AD,8SC, "4S9

'��( "�)*+,a�( �" ;,$�, -,E (�SgC �R2+ T�,Y!, e26" '. )  Q<X(, kXOC, -DE$2& '. Q@*>< -�?
a�(�= A�E" P� D, 8K. �<, "4. '*!�� -"4K] 8CE� QH2R3� z>` V�D�^j -�?a�S( D, T?1363

 a�( ��1369a�( �" E .�!�� T�,Y!, },"8L< .�(, '*9," QZ2BC E D,$! $& 8CE� 7-8K. -�?

1. Ratio of  tax revenue to GDP
2. Proxy for government regulation
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 5(,G631�*"0 ,"%-.( @X93 4:(A3( @3"!: +)0 . @$Q(, ]J"Q"3 APJGC :( +A>5, ;5G> �R) +(
('()*(

7r<R � s*"-3 .
6"�SSK� 'SS/.,� E QSS�,$5R? eSS2H3� �" Q5*SS9�ZC, 'SSZ�$< V2SS2K� G�SSF V2*SSMUC 74SS56, -�SS?$2h*< V2SS. Q

�,"$. �� �,"$. ;"�Ej �(" '. -,$. ;,4*. i�$w V�, D, �� �(�?$2h*<"�4S< -4S56, 7QSKRLR? -�?
VS�, 'S. ;82S(� -,$S. ."$S= -$2F4SH` k��S= ;42S($F� DE$S. D, E N2�>� QZ(�>< 'C4F '. ,� $�C

'2H= Q��C�<�C E Q��C�< ,8*., "4)O<VS�, -,$S. .�S!$F �,$S+ ;4S<Dj "�4S< A"�g*S(, "�4S< -�?$2h*<
'*!�� N2RK� $64! Qv�" 8p,E 'B�� ;4<Dj D, �4�><1 D, Q=�p 8p,E 'B�� ;4<Dj |��*C .89 A"�g*(,

QRC �C�< 1/( �" (QR*���56 ev9 '.) A"�g*(, "�4< -�?$2h*< '2H= '= �(, ;jPS� �S. �S<, 78>9�.
ex�g� ��. 1/( �" -$2F95 aE8` �" Q��C�< ;4<Dj |��*C .8>*M? �C�< 8]�"1  .�(, A89 A"�Ej

/�A`1."�)Pt-! @*"3"! 'G!:? s*"-3

$2h*<8CE� E �8Z< D, �$I �2KxE A��<jADF
 �" aE8` QC,$3. �,8O<

 1/(95%Q��C�< 'Z�$<

D(LYi)8CE� E �8Z< D, �$I �.790/3-557/3-I(1)

D(LKi) �8Z< D, �$I �.8CE� E622/3-207/3-I(1)

D(LLi)8CE� E �8Z< D, �$I �.842/6-002/3-I(1)

D(LSEi)8CE� E �8Z< D, �$I �.742/3-996/2-I(1)

i2O3� -�? '*!�� :%0_<

1. Augmented Dicky-Fuller Test
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'g+E ",8K� V22K� 7-�,"$. -�/0 123)� -456, "�Ej$. �" N@< eq�M< D, Qv� �" �(�>< -�?
 8>= V2R�� �� �(456, V�,�S��& 7'SL2*C �" E 82gS( #�SB*^, 74S56, 'S. s4S.$< -�/0 \XR` '=

( ) I'g+E ",8K� V22K� �@` 7'K6�/< V�, �" .8>*M? Y��,4S9 7P2q�=j -�?��2K< D, 7�(�>< -�?-
T2& -�/0 7V�4= ;�>? 7V�Y2. Q��@C Q>2.PEP A��<j ELR 7�?��2K< '2H= J�(, $. E 89 A"�g*(,
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