
 !"# $%&' ()*+ !, -.*"/'0 1+2 !&3*4 562!, 70!80 2. 91::; 

<=>*?@A BC2 .!,2*;)- (D@&E&6@A 

 ! "#$%&'()*1
 

 ! +,*-./&'()*2
 

 :01"#%220/7/1390           :3(#4528/9/1390 

91&FG 

6(78 0).9 :;"< (= >2"7?9' -<% (.@"A +/%(= (B"C DE$F5 6-EG,H"1 %2 I&'(#' %2 J-KKL "/ > >"E1357  "A

1387 2"7?9' >MNO' P' QMBM8 R.,SA >'(= .0/'TUV"EMW 3$% $ >%'2(= X.BMA 2M; +YK/-  J-< J2"Z?/' [M.,./MW

G= \#"?V ["/' (= $'4](@' ^3$% T#' P' J-8! 0/2(._?8 `#'(B a")A >% P' $ J2M= %"b?V' 2%M8 >(bV +V"c8 ["/' (= "E

+Kd8 >%"8! (bV+8 %'2-K,= %2 GL 0/' &! P' +L"C \#"?V .-K<"=+Kd8 $ +ZK8 (@' >2"7?9' -<% ^e-8 Df= +E-= $ %'2

+Kd8 $ 0cg8 (@' I+hV"= 2M/ i(V $ P%' i(V ^+NK#-jV kYC ^>lL(8 mV"= G= +?O$2< (= %'26(78 0).9 :;" J-KKL

G,)W `#(B ["/' (= \#"?V T.Kn)E .2%'2 2$-C J%$2 (E %2 GL 0/' &! P' +L"C ^"o; X.S7A >62/0   2"dA a-* P'

J"AML-K,=  2"dA G= &-./% >'(= ^e-8+8 R#-dA e-8.2M< 

 

: !"#$ %&'()* TUV"EMW 3$% ^+N?<"cV' kE ^J-KKL 6(78 0).9 :;"< ^>2"7?9' -<%- ./MW[M., 

 >-K= GjcpJEL: O47, E31, P24, C22  

 

 

 

 

 

 

 

 

                                                            

1( MqU8 J-KU#MV) ^l#(cA -C'$ 2"7?9' J$(] ^+8r/' 2'P! J"NsV'2 %"#2"?/' . Aleemran@iaut.ac.ir Email: 
 

22 .GjoK8 $ >(t< 2"7?9' >(?L2 >MYsV'¬ ^l#(cA J"NsV'2 >'Email: s.a_aleemran@hotmail.com 
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1- K#1S# 

6(78 e"8-; $ "Eu"L >"t= :;"<G= GL J-KKLGc/"S8 >"Kc8 :;"< &'MK* a%MA i(V >

+8 %'(9 J2"Z?/' 2%M8(]")V P' I2(.] P' $ 0/' "E%MsL >2"7?9' 2(h,)* +="#P%' kt8 >"E

"./ $ &'(N,.,SA GWMA 2%M8 J%'M)E $% T#'0/ ^v'(/) 0/' J2M= >2"7?9' &'%'4]1390.( 

:;"< T#(A%Mts8 P' :;"< T#' GL "Eu"L +*MV w/M?8 -c/ m# 0).9 GL 0/' J2M= "E

6(78 w/MA+8 >%'-#(; &"]-KKL+8 JP'-V' '% 2M<Gc/"S8 P' 6-E x9'$ %2 .2(.] >

6(78 0).9 :;"<< y#(dA $ T.d8 -c/ m# 0).9 (.._A GL 0/' T#' J-KKL P' >' J-

+5 e"8-; $ "Eu"LGc/"S8 3$% P' :;"< T#' ^T#'(="K= .2M< >(.]&P$ "= P(.z/u > >"E

u"L (E 0.)E' GL ) 0="@ GW2M= %26(78 m# >J-KKL+8 JP'-V' '% +*MV > J2"Z?/' ( 2(.]

+80).9 G= {M=(8 >%"8! e"*rp' ^%ML48 :;"< %2 .-KLGVM)V "= "E |#(p P' $ >(.]

,AJ'% $ JP"_8 G= GdW'(8 "# TZ x)W &! G.c< >"E +8 >%$! 0).9 "tKA $ 2M< >"E       

J2(;6(78 GL +<$(1+8 0;'2(5 "Eu"L >'(= &"]-KKL +#u"L -c/ .0/' GWMA 2%M8 -KKL

T#' (N8 ^0/' 0="@ $ 2$-S8 J2(?U] (bV P' I0/' (bV 2%M8 :;"< T#' %2 GL "= GL

Eu"L &P$ &"8P 0<4]6(78 0).9 :;"< -c/ `.L(A $ -KL (.._A "  "cV2 G= kE J-KKL

X.S7A &!  &! P' .2M<0).9 GL "W J2(; >"E 0).9 &")E +<$(16(78 GL 0/' +#"E-

+8 "Eu"L >'(= &"]-KKLJ-KE2 ["hdV' :;"< T#' ^-VP'2(5GK#lE 0.dB$ > $ +]-VP >"E

8 e"*rp' $ %"8! "8 %MsL %2 .0/' &! e'(.._A6(78 0).9 :;"< G= {M=( J-KKL

+8 G.tA &'(#' %"8! lL(8 $ >lL(8 mV"= w/MA:;"< ^RL :;"< (= J$r* GL 2M< >"E

J$(]+L'%M; Rg8 y,?f8 +#u"L >"E+V-.8"<! ^"E ThU8 J$(] ^}"<M5 J$(] ^e".V";2 $ "E

p"cA%' $ RjV $ R)C ^GV"; %2 J2"Z?/' 2%M8 e"8-; $ "Eu"L J$(] $ 0;M/ $ $ &"8%2 ^e"

+8 2%$!(= $ Gc/"S8 l.V G9(Z?8 e"8-; $ "Eu"L $ GdO"o8 $ R.7SA ^X#(ZA ^0<'-t= .2M<

+,L J$(] G/ >'(= (A1-  "Eu"L2-  e"8-;3-  %Mp G= l.V +#"K<$% $ 0;M/ ^ThU8

6(78 0).9 :;"< GV"]'-W+8 Gc/"S8 J-KKL ^>(L"<) 2M<1387.( 

 >2"7?9' -<% GL T#' G= GWMA "=6(78 0).9 :;"< $ >2"7?9' &rL 6'-E' P' +h#-

Gc/"S8 %2 kt8 +7;"< l.V J-KKL(._?8 P' +h# l.V a%MA $ J2M= a%MA > >2"7?9' &rL >"E
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+8 %MsL 2"7?9' %2 %'4](.@"A (= >2"7?9' -<% (.@"A +/%(=  "cV2 G= DE$F5 T#' I-<"=

6(78 0).9 :;"<.0/' &'(#' %2 J-KKL 

Go.C %2MY?UW >J-< a"YV' >"E%"L %2 ^|jS8 >Go='% +/%(= G= wj1 +,c9 > a%MA +,* >

m# "E"] {"cA%' T#' GL J-< G?;'2(5 (>2"7?9' -<%)-.OMA $ $ J2M= G1(p$2 "E"] $ G1(p

kEJ%$2 ~"SO G= T.K�a"YV' %"L T#(;! +/%(= 2%M8 +V"8P >>(/ "= J-< "A +V"8P >"E

  "/1384 5 T#' %2 GL  0/' J2M= :;"< (= >2"7?9' -<% (.@"A &'l.8 +/%(= G= DE$F

6(78 0).9�h* x='MA +/%(= $ J-KKLG=(B R)dO'  "/ "A >'1387 .0/' J-< G?;'2(5 

(._?8 e"*rp' $ %"8!GVu"/ +V"8P >(/ e%MH G=  -8 %2 P".V 2%M8 >"E )1357-1387 (

(#' +8r/' >%Mt)W >lL(8 mV"= +V"8P >(/ e"*rp' mV"= P'J-< v'(f?/' &'.-V' 

+8 G.B(1 \K5 &M8P!  "cV2 G= ^(B"C DE$F5G.B(1 m# R8"< GL -<"= %"t� $ +,H' >

G.B(1:0/' (#P e%MH G= +*(1 > 

G.B(1 .yO' .2%'2 (.@"A J-KKL 6(78 0).9 :;"< (= >2"7?9' -<% :+,H' > 

G.B(1 .� :+*(1 >"E1- ).9 :;"< (= >lL(8 mV"= G= +?O$2 Df= +E-=6(78 0-

 .2%'2 (.@"A J-KKL2- 6(78 0).9 :;"< (= +NK#-jV kYC .2%'2 (.@"A J-KKL3-  P%' i(V

6(78 0).9 :;"< (= .2%'2 (.@"A J-KKL4- 6(78 0).9 :;"< (= +hV"= 2M/ i(V-

.2%'2 (.@"A J-KKL 

(= %2 >2"7?9' e"#(bV a$2 0)U9 %2 G8-j8 P' -d= ^DE$F5 �C"c8 +E-V"8P"/ ["/'

8 �M7; a%"t� 0)U9 %2 .0/' J-< J2%$! +=(YA e"dO"o8 aM/ 0)U9 %2 $ a%MA "sK

G?1"# G= kYK5 0)U9 $ G?;'2(5 T.)fA 3$% $ DE$F5  -8 +1(d8 G= l.V $ +=(YA >"E

GY.?V $ 0/' G?1"# �"7?;' \#"?V (.UZA +V"#"5 0)U9 l.V +?/"./ >"E2"tKs.5 $ >(.]

+8 R.hsA '% DE$F5 .-E2 

2- '0 U*8!V>I2@4 *W:# X@") 2. -.*"/ 

1-2- K8!V>P@O -201S# - 

G#(bV �"?L %"s?V' P' Rc9G?<MV  M5 $ J(t= ^ "_?<' +8M)* >&".8 %2 ^lK.L 2%"K.8 &"W > 
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J-KKL2"Y#' R,* �M7; %2 +8M)* (bV �"ZA' m# &"V'22"7?9' T#' .0<'2 2MW$ a%MA >

G#(bV ["/' (= &"V'22"7?9'"V G= >2"7?9' 6$(d8 >G#(bV a 2"Y#' "sK8  M5 >%'-j8 >

+8 %'(9 R.,SA $ G#lYA 2%M8 '% a%MA GL 2%'2 2MW$ (.UZA $2 G#(bV T#' �M7; %2 .-V2'2

+8 �S= m#(E �M7; %2 +O")W' e%MH G=.2M< 

GO2"d8 .yO'GO2"c8 > (s.1 �K#$(#' :(s.1 >150  |#(p P' '% D#M; R.,SA $ G#lYA

GO2"d8GO2"c8 > >1 P"�! .+8:-#")V 

)1                                                                                              (MV=PY          

 &! %2 GLM ^ M5 (#";� RL kYC :V ^ M5 32(] 0*(/ :P0).9 +8M)* Xo/ : $ "EY :

+8 &"sV '% 2"7?9' %2 J-< -.OMA  M7S8 Xo/bV T#' ["/' (= .-E2T#' �(1 "= G#( GL

0="@ -.OMA $  M5 32(] 0*(/ 2"7?9' %2  M5 kYC J"](E ^-V'X 0).9 2$% u"= -H%2 "E

) 0cUV &")E G= l.VX 0).9 `/"K?8 D#'l1' R.,SA .0<'2 -KE'M; D#'l1' (-H%2 "E

+8 `c/  M5 kYC D#'l1' GL 0/' e%MH T#-= GL >%'-j8 G= 0cUV 2"7?9' %2 GL 2M<

O2"c8 >'(=G=  M5 G1"B' ^0/' aPu R8"L  "_?<' %2 G v(; "Y#%-A +OM5 (#";� ^-#! 2MW$

+8&! P' $ -VM< Xo/ 0/' 0="@ 2"7?9' %2  M5 32(] 0*(/ $  M7S8 Xo/ GL "W

0).9 +8M)*G= "E+8 D#'l1' &'l.8 &")ET#' "A -="#.2$(= T.= P' +1"B' (#";� GL 

GO2"d8 .�1 P' >(N#2 e%MH :\#(c)L > M8(G#(bV >-K= P' >%".U= %2 GL  M5 >%'-j8 >

xV"9 2%'M8J-KKL+8 (A J-< �(o8 \#(c)L J"NsV'2 &"V'22"7?9' w/MA GL 0/' +,h< ^-<"=

+8 +B"#% (bV P' '% GO2"d8 T#' .0/'G= &'MAGo='% e%MH >2 :0<MV 

)2                                                              (                               M=KPY 

 Xo/ &2M= 0="@) G?1(#45 '% Rc9 `?h8 e".B(1 &")E l.V \#(c)L `?h8 &"V'22"7?9'

GY.?V ^�$(1 T#'(="K= $ ( M5 32(] 0*(/ $ -.OMA `?h8 T#' %2 (s.1 w/MA G,H"C >

G=  M5 kYC %2 >(.._A (E GL Rh< T#' G= .0/' v'(f?/' R="9 +?C'% G= l.V  (.._A

0).9  +8M)* Xo/ %2 `/"K?8+8 (YK8 "E.2M< 

2-2- K8!V>(7@&Y@O) P@O -201S# 181A - 

?*' &M.OM5�-V%'2 2"j » J-#-5 m# a%MA 0/' +OM5 >  .«G,)W T#' 8 >�#(1 6$(d� GL T8-   
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»G)E $ Gs.)E a%MA J-#-5 m# "W0/' +OM5 >«+8 '% ^G= &'MA -C'$ %"d< &'MK*

"V'22"7?9'J-#-5 m# a%MA GL "*2' T#' .2M)V �(o8 +OM5 & 0/' aMtZ8 &'-= 0/' +OM5 >

+8 u"= a%MA 2"Y#' `c/  M5 -<% ()?U8 $ u"= &'l.8 GL m# a%MA GL J"]-#2 T#' .2M<

J-#-5G#(bV +K)B aMtZ8 ^0/' +OM5 >.0/'  M5 >%'-j8 > 

3-2- Z:&; 5#2@4  *F+ -@[Y0 

Y#' >'(= D#M;  u-?/' lK.LT#' '% a%MA 2"+8 G�'%' %Mp >"Eu"L >'(= "B"jA (]' GL -KL

GB(* P' D.= +1(78&! >G1"B' T#' ^-<"= "E0).9 $ J2(L 2"Y#' +8%MA 6"h< "B"jA > "E

&! +8 D#'l1' %-9.2M< (5 6"h< T#' "A -K="# 

4-2- K:8Z? 2*WL -@[Y0 

G#(bV $2 6r; (=m./rL `?h8) +,c9 >>lK.L $ "E"E G= 0cUV RL >"B"jA +V$l1 GL (

+8 &'MK* a%MA +,H' 0,* '% GB(*GK#lE D#'l1' G#(bV T#' ^-K#")V  "j?V' $ -.OMA >"E

GB(* +KSK80).9 +9(A +,H' 0,* '% RL >+8 "E GL -< G�'%' a"NKE &! G#(bV T#' .-V'2

J-#-5 > » >%"h.= "= a'MA a%MA «GE2 %2 >70 G=M9$ "= .0/M.5 QM9$ (N#2 +A"9"ZA' T.K� Q

J-#-5 T#' X.BMA G= %2"9 +,c9 e"#(bV.-V2McV "E 

5-2- 7*80!\2*/)*6 9*\18. R0 I2@4 -@[Y0 

G#(bVGs#% GL 0/' -j?d8 a%MA >%"?;"/ >"E Gd8"W >2"7?9' %"?;"/ %2 a%MA +V".K= >"E

G= .0/' G?ZtV+8 +,L %MpJ%"7* 0Z] &'MA 0/' T#' &"#'(]%"?;"/ `,o8 > %2 GL

&P'MA a-*  M,d8 a%MA Gd/MA  "C %2 >"E%MsLDsL $ >%"?;"/ >"E %2 GB(* >(#45"V

Df= 0/' 2"7?9' >-.,L >"ET#' $ ^-.OMA k?U./ %2 (.._A a%MA +OMH' &"8%2 >'(= GL

0/"./ GL "Kd8 T#-= .0/' >%$(B -8!%2 x#PMA $ >2"7?9' %"?;"/ -#"cV +8%MA -B >"E

G= DKL'$ m# &'MK* >FA'(?/' P' +�lW -#"= Gh,= 2M< +j,A +V'(S= w#'(< G= 0cUV +doj8

+/"c*) -<"= Gd/MA ^+K.hsA $ 2'FV1383.( 
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3- 5,!N4 U*]Y*^# 

) %$2'2 $ +#'(.51390 &'MK* "= +sE$F5 %2 ("  "= &'(#' %2 >2"7?9' -<% (= a%MA (.@"A

 +V"K.)p'"V (= -.L"A"V"K.)p'"V $ a%MA (.@"A +/%(= G= ^G?;'2(5 >2"7?9' -<% (= &! + .-V'

+8 +ZK8 >2"7?9' -<% (= a%MA (.@"A GL 0/' &! P' +L"C DE$F5 \#"?VG= .-<"=>%Mp GL

 P' (?)L �Mo/ %220 i(V %2 $ %'-j8 T#(?)L ^+ZK8 (.@"A T#' -H%2 D#'l1' ^(Au"= >"E

+8J%$2 +p a%MA +V"K.)p'"V (.@"A T.Kn)E .-="#= GdO"o8 2%M8 >.0/' J2M= +ZK8 -<% ( 

) �"Y8 $ '%!(t81389GdO"o8 %2 ( &'MK* "= >'"  $ -.OMA ^a%MA +V"K.)p'"V ^a%MA &".8 {"cA%'

 &'(#' 2"7?9' %2 -.OMA +V"K.)p'"V"(.@"A R8'M* +/%(= G= ^ $ (a%MA) +)/' +V"K.)p'"V (= %'4]

%2 >2"7?9' -<% (= +V"K.)p'"V $2 T#' (.@"A $ (-.OMA) +j.jC G?;'2(5 &'(#' DE$F5 \#"?V .-V'

-8!%2 DE"L $ a%MA D#'l1' GL 0/' &! P' +L"C+8 0ZV >"E D#'l1' 0,* -KV'MA

J2$l1' 3P%' ^&'(#' 2"7?9' %2 -.OMA +V"K.)p'"V +,H' "sK8 $ -K<"= a%MA +V"K.)p'"V Df= >

J%$2 +p %2 -.OMA $ a%MA e"V"/MV ^ "C T#' "= .0/' 0ZV-C %2 GVM)V > GL 0/' J2McV >

 .-K<"= G?<'2 +ZK8 e'(@' -.OMA (= 

) >-jV $ +V"Y.)L1388 &'MK* "= +sE$F5 %2 ("  %2 a%MA $ -.OMA T.= R="j?8 {"cA%' +/%(=

 (+sf= -.OMA (= -.L"A "=) &'(#' 2"7?9'" +sf= -.OMA T.= R="j?8 {"cA%' R.,SA $ G#lYA G= ^

G?;'2(5 &'(#' 2"7?9' %2 a%MA $V .-V'Gs#% GL 0/' &! P' +L"C DE$F5 \#"? %2 a%MA >

(._?8 G= &'(#' %2 a%MA &2M= T8l8 $ 0U.V +OM5 "1(H &'(#' %2 $ -.OMA +Kd#) +d9'$ >"E

Go='% ^DE$F5 \#"?V ["/' (= T.Kn)E .2%'2 {"cA%' l.V (+sf= -.OMA &"s#' DE$F5 -.OMA >

Go='% m# a%MA $-K,= >+8 e-8#'l1' +Kd#) -<"=-K,= %2 -.OMA D a%MA DE"L `WM8 e-8

+8Df= G= 0cUV e"8-; Df= %2 (a%MA $ +sf= -.OMA) Go='% T#' GL +O"C %2 .(2M< >"E

Go='% >P%$"sL $ 0dKHJ"AML >e-8 G= 0cUV e"8-; Df= (N#2 6(p P' .0/' >(A

Df= (#"/["UC a%MA D#'l1' R="j8 %2 >-.OMA >"EG= I0/' (A >%Mp' "= GL ^a%MA D#'l1

J"AML %2Df= (#"/ G= 0cUV e"8-; Df= -.OMA e-8 D#'l1' (A x#(/ >2"7?9' >"E 

+8Df= (#"/ G= 0cUV l.V e"8-; Df= -.OMA D#'l1' "= $ -="#x#(/ a%MA "E DE"L (A

+8.-="# 

%M5 $ >%-ZH) +="t<1388E$F5 %2 (� &'MK* "= +s" "V (@' >2"7?9' -<% (= a%MA +V"K.)p' 
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 -8 2(=%"L) &'(#' >"EEGARCH  $VECM )86-1350 ((" Go='% +/%(= G= T.= >

"V &2M)V ~"SO "= &'(#' >2"7?9' -<% $ a%MA G?;'2(5 a%MA P' +<"V +V"K.)p' \#"?V .-V'

 G=(YK8 $ G?1"# D#'l1' a%MA +V"K.)p'"V ^a%MA D#'l1' "= GL 0/' &! P' +L"C DE$F5

G#"8(/ DE"L ; Df= >%'4] +ZK8 (@' GO"U8 T#' $ 0/' J-< &'(#' 2"7?9' %2 +HM7

-K,=G?<'2 %MsL >2"7?9' -<% i(V (= e-8.0/' 

$2!1 
)2012 &'MK* "= +sE$F5 %2 ^("  a%MA $ >2"7?9' -<% +/%(="GdO"o8 G= ^ (.@"A >

6(78 0).9 :;"< (= >2"7?9' -<% &! P' +L"C DE$F5 \#"?V .0/' G?;'2(5 J-KKL

 %2 GL 0/'-K,= +Kd8 $ +ZK8 >(@' >2"7?9' -<% ^e-8 0).9 :;"< >$% (= %'2

6(78 .2%'2 J-KKL 

"VMW%"]"V $ %"LME-82
 )2011 &'MK* "= +sE$F5 %2 ^("  :T.� $ -KE %2 -<% i(V $ a%MA

2"7?9' P' >P'-V' ks� %4]  "C %2 >"E" %MsL $2 %2 -<% $ a%MA T.= {"cA%' +/%(= G= ^

G?;'2(5 -KE $ T.�J%$2 P' -d= GL 0/' &! P' +L"C DE$F5 \#"?V .-V' %2 I(%4]) "j?V' >

-K,= T.Kn)E .0/' G?<'2 -<% >$% (= +ZK8 >(@' a%MA ^-KE $ T.� %MsL $2(E %2 e-8

J2'2 &"sV \#"?VGW2M= >(UL GL -V'T.#"5 >2"7?9' -<% ^u"= a%MA i(V J'()E G= u"= > >(A

+8 GY.?V '% .-E2 

' $ MKUC>"8$3
 )2011 &'MK* "= >' GdO"o8 %2 ^("  $  M7S8 -<% ^a%MA T.= {"cA%'

 "tV! +V"K.)p'"V"+V"K.)p'"V $  M7S8 -<% $ a%MA i(V &".8 {"cA%' +/%(= G= ^ $ a%MA >"E

G?;'2(5 >lL(8 $ +9(< >"5$%' %MsL J2 >'(= -.OMA 0/' &! P' +L"C DE$F5 \#"?V .-V'

 >$% (= >%Mp Ia%MA i(V GL+8 (@'  M7S8 -<% i(V +V"K.)p'"V $ a%MA +V"K.)p'"V 2%'4]

0.O"d1 >'(= GLJ2'2 &"sV \#"?V T.Kn)E .0/' (�8 >2"7?9' +d9'$ >"E -<% i(V GL -V'

+V"K.)p'"V ^ M7S8+8 DE"L '% &rL 2"7?9' >"E.-E2 

T.h5$(A $ '%"c#'4 
)2011 &'MK* "= +sE$F5 %2 ^("  -<% $ a%MA T.= {"cA%'" +/%(= G= ^

G?;'2(5 -<% $ a%MA T.= {"cA%'&"sV DE$F5 \#"?V .-V'  J2'2GV"?/! GL 0/' a%MA i(V >

                                                            

1. Adu 

2. Madhukar & Nagarjuna 

3. Hasanov & Omay  

4. Ibarra & Trupkin   
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%MsL >'(= +?dKH >"E1/4%MsL >'(= $ % +?dKH (.� >"E1/19 >'(= T.Kn)E .0/' %

%MsL -<% >$% (= 0*(/ G= I0/' GV"?/! Xo/ m#2lV a%MA +?9$ ^Gd/MA  "C %2 >"E

+8 +ZK8 (@'] .2%'4 

+E2'% $ �"=21 
)2011GdO"o8 %2 ^( &'MK* "= >'"  >"E 0).9 (= >%"YA >P"/2'P! (.@"A

+,;'2 +1(78"GdO"o8 G= ^2'P! (.@"A >  >P"/ 0).9 (= >%"YA +,;'2 +1(78 >"E

G?;'2(50).9 >$% >%"YA >P"/ 2'P! (.@"A GL 0/' &! P' +L"C ^GdO"o8 \#"?V .-V' >"E

$ "= +,;'2 +1(78G#"8(/ $ >2"7?9' -<% 2MW   0cg8 I -8 %2 +W%"; k.j?U8 >%'4] 

+8 .-<"= 

%$$"] $ !$22
 )2010 &'MK* "= +sE$F5 %2 ^("  �M�%"� %2 P"= 2"7?9' %2 a%MA T..dA

 �z.,.1 +KSK8"G?;'2(5 �z.,.1 +KSK8 �M�%"� %2 P"= 2"7?9' %2 a%MA T..dA G= ^ .-V'

GL 0/' &! P' +L"C DE$F5 \#"?V G)E %2 "c#(jA%MsL > %Mp G= >-.OMA 6"h< ^"E  

+Kd8X.BMA e%-9 >%'2J-)* e$"ZA T.Kn)E .2%'2 '% a%MA i(V +]-KE2%MsL > %2 >"E

Gd/MA $ Gd/MA  "C}M< (.@"A G= G?1"#GB(* >"E %2 a%MA (= >P%$"sL euM7S8 >

%MsL+8 {M=(8 Gd/MA  "C %2 >"E .2M< 

m#$MN= $ M,�$' 0Z.L3 
)2008GdO"o8 %2 ^( &'MK* "= >'"  $ >2"7?9' -<% T.= {"cA%'

:;"< >lL(8 $ +9(< >"5$%' >"E%MsL P' +E$(] %2 +="f?V' &rL >"E"GdO"o8 G= ^ >

Go='%:;"< $ >2"7?9' -<% T.= >G?;'2(5 &rL y,?f8 >"E 0/' J2'2 &"sV \#"?V .-V'

2 &! (0#%'(1) e"V"/MV kE $ a%MA Xo/ kE GL %2 >2"7?9' -<% >$% (= +ZK8 (.@"A >'%'

%MsL+8 >lL(8 $ +9(< >"5$%' `f?K8 >"E.-<"= 

4- <&%_4 BC2 C `?CaO P1# 5L!]# 

6(78 0).9 :;"< (= >2"7?9' -<% (.@"A +/%(= ^GdO"o8 T#' +,H' 6-E &'(#' %2 J-KKL

G=  -8 .0/' ) $2!  -8 P' G?1(](= (B"C DE$F5 %2 G?1% %"L20122M= (|="o8 $ J 

Go='% >1 +8.-<"= 

                                                            

1. Debab & Radhi 

2. Dua & Gaur 

3. Ciftcioglu & Begovic 
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)1       (LCPI =  1 +  2 LGVD +  3 LGDP +  4 LLQM +  5 LERT +  6 LIRT + U  

:&! %2 GL 

CPI 6(78 0).9 :;"< :  "/ 0="@ 0).9 G= J-KKL1376. 

GVD .>lL(8 mV"= G= +?O$2 Df= +E-= : 

GDP   "/ 0="@ 0).9 G= +d9'$ +,;'2 :O";"V -.OMA :1376. 

LQM .+NK#-jV kYC : 

ERT .P%' i(V : 

IRT .+hV"= 2M/ i(V : 

U . -8 -V")U5 er)W : 

L .k?#%"NO 08r* : 

(._?8 +#"#"5 $ -V$% +/%(= G= '-?=' ^G8'2' %2 P' �5 $ G?;'2(5  -8 %2 G?1% %"L G= >"E

GZ9$ �"f?V'  -8 T.)fA G= IlA%'M< %".d8 ["/' (= GK.t= >>%'2(= X.BMA 2M;1 |="o8 

 w='$%2  $3  $4  $5  $6  $7 �h* x='MA $ G?;'2(5G=(B R)dO' %'(9 +/%(= 2%M8 >'  

+8kE &M8P! P' J2"Z?/' "= l.V &"#"5 %2 .2(.] +N?<"cV'TUV"EMW- [M.,./MW2 
 +/%(= G=

kE %'2(= 2McV "# $ 2MW$Go='% 2MW$ e%MH %2 $ G?;'2(5 +N?<"cV'kE > %'2(= ^+N?<"cV'

kEN?<"cV'+8 v'(f?/' (G?U='$ (._?8 G= 0cUV) J-< Jl.O"8(V +.22(] 
 

LCPI = C10 + a11 LCPI(-1) + a12 LCPI(-2) + b11 LGVD(-1) + b12 

LGVD(-2) + c11 LGDP(-1) + c12 LGDP(-2) + d11 LLQM(-1) + d12 

LLQM(-2) + e11 LERT (-1) + e12 LERT(-2) + f11 LIRT(-1) + f12 

LIRT(-2) + !1t                                                                              )2(     

LGVD = C20 + a21 LCPI(-1) + a22 LCPI(-2) + b21 LGVD(-1) + b22 

LGVD(-2) + c21 LGDP(-1) + c22 LGDP(-2) + d21 LLQM(-1) + d22 

LLQM(-2) + e21 LERT (-1) + e22 LERT(-2) + f21 LIRT(-1) + f22 

LIRT(-2) + !2t                                                                                )3(     

LGDP = C30 + a31 LCPI(-1) + a32 LCPI(-2) + b31 LGVD(-1) + b32 

LGVD(-2) + c31 LGDP(-1) + c32 LGDP(-2) + d31 LLQM(-1) + d32 

                                                            

1. Vector Autoregressive Model 

2. Johansen-Juselius 
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LLQM(-2) + e31 LERT (-1) + e32 LERT(-2) + f31 LIRT(-1) + f32 

LIRT(-2) + !3t                                                                              )4(     

LLQM = C40 + a41 LCPI(-1) + a42 LCPI(-2) + b41 LGVD(-1) + b42 

LGVD(-2) + c41 LGDP(-1) + c42 LGDP(-2) + d41 LLQM(-1) + d42 

LLQM(-2) + e41 LERT (-1) + e42 LERT(-2) + f41 LIRT(-1) + f42 

LIRT(-2) + !4t                                                                                 )5(     

LERT = C50 + a51 LCPI(-1) + a52 LCPI(-2) + b51 LGVD(-1) + b52 

LGVD(-2) + c51 LGDP(-1) + c52 LGDP(-2) + d51 LLQM(-1) + d52 

LLQM(-2) + e51 LERT (-1) + e52 LERT(-2) + f51 LIRT(-1) + f52 

LIRT(-2) + !5t                                                                            )6(     

LIRT = C60 + a61 LCPI(-1) + a62 LCPI(-2) + b61 LGVD(-1) + b62 

LGVD(-2) + c61 LGDP(-1) + c62 LGDP(-2) + d61 LLQM(-1) + d62 

LLQM(-2) + e61 LERT (-1) + e62 LERT(-2) + f61 LIRT(-1) + f62 

LIRT(-2) + !6t                                                                                 )7(     

 

(._?8 e"*rp' $ %"8!%2 P".V 2%M8 >"E )GVu"/ +V"8P >(/ e%MH G=  -81357-1387 (

J-< v'(f?/' &'(#' +8r/' >%Mt)W >lL(8 mV"= +V"8P >(/ e"*rp' mV"= P'.-V' 

5- K/L*8b8*/> !&=Q4 C 5,!N4 -*? 

1-5- *?!&c/# 1>C2 562!, 

1-1-5-  P*6 $,*3 $%&' K, 91::;  !"# $%&' ()*+ !&c/# 1>C21376 )CPI( 

L 6(78 0).9 :;"<  "/ P' J-KK1357   "/ "A1375   "/ P' $ G?<'2 >2MdH -V$%

1375  J2(L '-.5 G8'2' >(?s.= e-< "= +O$ G?<'2 2MW$ >2MdH -V$% T.)E l.V -d= G=

.0/' 
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2-1-5- ) -Z;!# d>*, K, 5/YC. `_, 5?1, !&c/# 1>C2GVD( 

  "/ "A J%$2 >'-?=' P' >lL(8 mV"= G= +?O$2 Df= +E-= (._?81370  +s#'l1' -V$%

  "/ "A -d= G?<'21378  '2-Y8 $ (A-#-< i(V "= "t?K8 G?<'2 G8'2' >2MdH -V$% T.)E

  "/ "A >(?s.= 0*(/ "= +s#'l1' -V$% T.)E1382   "/ P' -d= $ G?<'2 G8'2'1382  "A

  "/1384 .0/' J2(L '-.5 DE"L �z/ $ D#'l1' '2-Y8 $ J2(L '-.5 DE"L J%"=$2 

 

 

 

 

 

 

 

3-1-5-  P*6 $,*3 $%&' K, 5]'0C 5E)0. (Y*)*> 1&Y@4 !&c/# 1>C21376 )GDP( 

  "/ P' +,;'2 :O";"V -.OMA1357   "/ "A1368  P' �5 IG?<'2 k#r8 +V"/MV -V$% m#

  "/1368  G?<'2 G8'2' +/%(= 2%M8 > J%$2 &"#"5 "A $ J2(L Q$(< '% 2M; >2MdH -V$%

.0/' 

 

 

 

 

 

 

4-1-5- S> MNe !&c/# 1>C2) 5[:81LQM( 

  "/ P' -V$% T#' $ G?<'2 +s#'l1' -V$% J%$2 >'-?=' P' +NK#-jV kYC (._?81378  >"t?V' "A

.0/' J-< (A-#-< J%$2 
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5-1-5- ) R20 f!> !&c/# 1>C2ERT( 

  "/ P' P%' i(V (._?81357   "/ "A1372   "/ P' +O$ G?<'2 +s#'l1' k#r8 -V$%1372  "A

  "/1378  -V$% "=  "/ %2 $ J-< (?s.= >' J-K#'l11378  $ J-./% %'-j8 T#(?s.= G=

  "/ "A �z/1381   "/ P' '2-Y8 $ G?1"# DE"L \#%-A G=1381  >2MdH -V$% -d= G=

.0/' J2'2 G8'2' '% 2M; 

 

 

 

 

 

 
 

6-1-5- ) 5F>*, .@6 f!> !&c/# 1>C2IRT( 

  "/ "A +?="@ +V"/MV -V$% +hV"= 2M/ i(V (._?81368 <'2 '% 2M;  +s#'l1' -V$% �z/ IG?

  "/ "A1372   "/ P' '2-Y8 $ J2'2 G8'2'1373   "/ "A1375  T.)E $ J2(L '-.5 D#'l1'

  "/ "A '% 2M; 0="@ -V$% %Mp1379  $ DE"L  "/ m#  Mp %2 -d= G= &! P' $ J2M)V �ZC

  "/ P' J%$2 &"#"5 %2 $ G?<'2 +?="@ -V$% J%"=$21386  "A1387 .5 D#'l1'.0/' J2(L '- 
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2-5- !&c/# 58*8*O 562!,*? 

 $-W1(._?8 +#"#"5 &M8P! .+h#2 &M8P! ["/' (= '% "E- k.)dA (OM1G?1"#1
 +8 &"sV .-E2

(._?8 Xo/ G= {M=(8 +#"#"5 &M8P! %2G= >"E%"LJ%"8! |,o8%-9 ^ -8 %2 G?1%+h#2 >- 

k.)dA (OM18 +V'(S= (#2"j8 |,o8%-9 P' G?1"#m >"o; Xo/ %2 &MK.L5m�ML -H%2 (A

(="K= J2M=G.B(1 T#' >H0 Gs#% 2MW$ (= +Kc8 +8")A $ G?1(] %'(9 -.#"A 2%M8 -C'$ >

(._?8+8 Xo/ %2 "#"5"V  -8 >"EGcA(8 RB"ZA G= {M=(8 +#"#"5 &M8P! %2 .-K<"=>   $'

(._?8G= >"E%"LJ%"8! |,o8%-9 ^ -8 %2 G?1%+h#2 >- )dA (OM1k. (#2"j8 |,o8%-9 P' G?1"#

m8 +V'(S= >"o; Xo/ %2 &MK.L5 �%l= -H%2(="K= J2M= (AG.B(1 T#' >H0  (= +Kc8

Gs#% 2MW$(._?8 $ J-< 2% -C'$ >GcA(8 RB"ZA %2 "#"5  -8 >"E)  $' >I1.-K<"= +8 ( 

l)./2
 )1980}"?/' ^l)./ $ (

3 &MUA'$ $4
 )1990(._?8 (]' +?C -V-j?d8 (2 "E >'%'

Gs#% GL 0/' T#' "tV!  u-?/' .2(L 2%'$ k?U./ %2 '% "tV! RB"ZA -#"cV I-K<"= -C'$ >

 R.,SA P' 6-EVAR (._?8 &".8 R="j?8 w='$% T..dA(?8'%"5 2%$!(= GV $ 0/' "E %2 ."E

 "= GL 0/' &! (._?8 Xo/ &2M)V 2%'$ e%$(B 2%M8 %2 "tV! +,H'  u-?/' x9'$   

RB"ZAp' ^>(.]&"sV GL '% +A"*rJ-KE2+d)Y)E 2MW$ >5
 (._?8 &".8 0/2 P' I0/"E

+8  u-?/' ^`.A(A T.)E G= .2'2 k.E'M;-V$% G= >P".V GL 2M<(._?8 P' +#'2P2MWM8 >"E 

                                                            

1. Augmented Dickey-Fuller Test 

2. Sims 
3. Stock 

4. Watson 

5. Co-integration  
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  -8 %2VAR  ^%M5  'M< $ +92"H) 0U.V1389.( 

 $-W1(._?8 +#"#"5 +/%(= .+h#2 -C'$ Gs#% &M8P! P' J2"Z?/' "= "E- M1k.)dA (O G?1"# 

 

 $' > GcA(8 RB"ZA Xo/ (._?8 a"V 

67/3- J%"8!+h#2 >-k.)dA (OM1G?1"# 37/2- J%"8!+h#2 >- k.)dA (OM1G?1"# 

LCPI 
97/2- 

m8 +V'(S= %'-j8Xo/ %2 &MK.L

 >"o;5% 
57/3- 

m8 +V'(S= %'-j8 Xo/ %2 &MK.L

 >"o;5% 

65/4- J%"8!+h#2 >-k.)dA (OM1G?1"# 72/1 J%"8!+h#2 >- k.)dA (OM1G?1"# 

LGVD 
57/3- 

m8 +V'(S= %'-j8Xo/ %2 &MK.L

 >"o;5% 
95/1- 

m8 +V'(S= %'-j8 Xo/ %2 &MK.L

 >"o;5% 

74/2- J%"8!+h#2 >-k.)dA (OM1G?1"# 89/1- J%"8!+h#2 >- k.)dA (OM1G?1"# 

LGDP 
95/1- 

m8 +V'(S= %'-j8Xo/ %2 &MK.L

 >"o;5% 
58/3- 

m8 +V'(S= %'-j8 Xo/ %2 &MK.L

 >"o;5% 

98/2- J%"8!+h#2 >-k.)dA (OM1G?1"# 48/2- J%"8!+h#2 >- k.)dA (OM1G?1"# 

LLQM 
96/2- 

m8 +V'(S= %'-j8Xo/ %2 &MK.L

 >"o;5% 
57/3- 

m8 +V'(S= %'-j8 Xo/ %2 &MK.L

 >"o;5% 

06/5- J%"8!+h#2 >-k.)dA (OM1G?1"# 47/2- %"8!J+h#2 >- k.)dA (OM1G?1"# 

LERT 
95/1- 

m8 +V'(S= %'-j8Xo/ %2 &MK.L

 >"o;5% 
56/3- 

m8 +V'(S= %'-j8 Xo/ %2 &MK.L

 >"o;5% 

24/5- J%"8!+h#2 >-k.)dA (OM1G?1"# 25/0 J%"8!+h#2 >- k.)dA (OM1G?1"# 

LIRT 
95/1- 

m8 +V'(S= %'-j8Xo/ %2 &MK.L

 >"o;5% 
95/1- 

= %'-j8m8 +V'(S Xo/ %2 &MK.L

 >"o;5% 

3-5- -20.!, g&h@4 .@) -@[Y0 .2Ci!, 

) l)./1990  -8 T.)fA >'(= (VAR +8 2"tKs.5 '% +<$% :0/' G,C(8 $2 R8"< GL -KL

G,C(8G,C(8 $ 2M<  -8 2%'$ -#"= GL 0/' +#"E(._?8 T..dA  $' > 2'-dA T..dA a$2 >

GZ9$+8  -8 `/"K8 >"E�"f?V' .-<"= +8 GL +#"E(._?8  -8 %2 0U#"=VAR  -VM< 2%'$

>%MqA ["/' (=+8 e%MH >2"7?9' \#'% >"E&M8P! .2(#45 G= l.V GZ9$  Mp T..dA >"E

GZ9$ T..dA %MbK8+8 %'(9 J2"Z?/' 2%M8 GK.t= > %2 GL 0/' &! GWMA R="9 G?hV .2(.]

 -8 >"EVAR  >"E(?8'%"5 DE"L "# $ 64C 0tW %2 +<rA �.E e%MH  -8 %2 2MWM8

+)V  -8 %2 .2(.]VAR  (= R)?s8 '-c8 P' �(* G= {M=(8 �#(A"8n  (E $ J2M= (?8'%"5
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�#(A"8 P' m# l.V `#'(B >"En2 QM)Y8 %2 0/' aPu '4O I-V%'2 (?8'%"5n + pn2    (?8'%"5

)2M< 2%$!(=p $ GZ9$ 2'-dA :n   -8 >"E(?8'%"5 2'-dA m< &$-= .(0/"E(._?8 2'-dA

VAR  (bV P'  -8 %2 J-< 2%$!(= >"E(?8'%"5 P' >%".U= GL '(� I0/' JP'-V' P' D.=

+Kd8 >%"8! -8 T#' T.)fA P' 6-E "8' .-K?U.V %'2 +/"/' R="j?8 w='$% G=  M7C "E

D.5 &2%$! 0/-= GV $ 0/"E(._?8 &".8 2MWM8+K.=J"AML |.92 >"E 2M.9 '4O .e-8

 0/2 P' `WM8 ^ -8 (= 0/%2"V -8 T#' %2 ^J$rd= .-< -E'M; kt8 e"*rp' T?1% ^"E

kE >'%'2 "8M)* +S.BMA >"E(._?8J%"8! '4O $ -K?UE (N#-h# "= >-#-< +o; >t  {M=(8

+)V %")< G= "E(._?8 DE"L "# $ 64C >'(= +Kq)o8 %'l=' ^`#'(B mA mA G= &")E) -#!

 � ^xcK869.( 

  -8 T.)fA %2 G,C(8 T.O$'VAR T..dA ^GcA(8GK.t= >+8 &! > (?)L G= GWMA "= GL -<"=

GVM)V kYC &2M= %".d8 P' ^-H P' GdO"o8 2%M8 >lA%'M<1  T#' ["/' (= .0/' J-< J2"Z?/'

GZ9$ I%".d8G= $2 >GZ9$ &'MK*GK.t= > >%'2(= X.BMA 2M;  -8 $ J-< �"f?V'  -8 >

 $-W |="o820/' J-< J2P T.)fA .2
. 

 $-W2H"C \#"?V .>%'2(= X.BMA 2M;  -8 2%$!(= P' R 

 

(._?8 >"E

+S.BMA 

(._?8G?U='$ >"E 

LCPI LGVD LGDP LLQM LERT LIRT 

LCPI(-1) 
880461/0 

)31122/0( 

333161/0- 

)69873/0( 

006271/0 

)29911/0( 

068817/0- 

)30156/0( 

017426/0- 

)08599/2( 

127197/0 

)64132/0( 

LCPI(-2) 
382189/0- 

)23034/0( 

413542/0 

)51713/0( 

003051/0- 

)22137/0( 

050455/0- 

)22318/0( 

273071/0- 

)54384/1( 

241397/0 

)47464/0( 

LGVD(-1) 
080068/0 

)11432/0( 

586058/0 

)25666/0( 

103697/0- 

)10987/0( 

149324/0- 

)11077/0( 

256629/0 

)76623/0( 

377970/0- 

)23557/0( 

LGVD(-2) 
012205/0 

)11174/0( 

126703/0 

)25087/0( 

038893/0- 

)10739/0( 

210392/0 

)10827/0( 

001348/0- 

)74894/0( 

218488/0 

)23025/0( 

LGDP(-1) 
608421/0- 

)29381/0( 

910686/0- 

)65964/0( 

936158/0 

)28238/0( 

459786/0- 

)28469/0( 

650662/1 

)96928/1( 

287967/0 

)60544/0( 

                                                            

1. Schwarz Information Criterion 

26'(SV' (#2"j8 ^`#'(B (#P >"El?V'(5 R;'2 %2 J-< G?<MV a"9%' .+8 &"sV '% `#'(B %".d8-KE2 . 
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LGDP(-2) 
280992/0 

)23377/0( 

384805/0 

)52484/0( 

660238/0- 

)22467/0( 

331836/0 

)22651/0( 

909456/0 

)56686/1( 

073784/1- 

)48172/0( 

LLQM(-1) 
311113/0 

)26408/0( 

260589/0 

)59289/0( 

040292/0 

)25380/0( 

520148/1 

)25588/0( 

602483/2 

)77000/1( 

007502/0 

)54417/0( 

LLQM(-2) 
056908/0 

)26425/0( 

169392/0- 

)59327/0( 

162766/0 

)25397/0( 

467622/0- 

)25605/0( 

540550/1- 

)77115/1( 

132105/0- 

)54453/0( 

LERT(-1) 
009542/0- 

)02395/0( 

103161/0 

)05378/0( 

022910/0 

)02302/0( 

036055/0 

)02321/0( 

124006/0 

)16054/0( 

027667/0 

)04936/0( 

LERT(-2) 
023361/0 

)02210/0( 

037523/0- 

)04962/0( 

006858/0 

)02124/0( 

011021/0- 

)02142/0( 

137989/0- 

)14814/0( 

021492/0 

)04554/0( 

LIRT(-1) 
247191/0 

)10797/0( 

171145/0 

)24240/0( 

016426/0 

)10376/0( 

177658/0 

)10461/0( 

366488/0- 

)72365/0( 

552235/0 

)22248/0( 

LIRT(-2) 
081412/0 

)12683/0( 

172735/0 

)28475/0( 

010198/0- 

)12190/0( 

087951/0- 

)12289/0( 

789868/3 

)85010/0( 

142830/0 

)26136/0( 

C 
349981/0- 

)10605/3( 

175062/7 

)97341/6( 

124849/8 

)98517/2( 

477567/0 

)00960/3( 

61421/45- 

)8183/20( 

37355/12 

)40044/6( 

R2 999339/0 995286/0 988258/0 999575/0 981528/0 902031/0 

 
R 

998843/0 991750/0 979451/0 999256/0 967675/0 828554/0 

F 128/2015 4956/281 2155/112 735/3135 84926/70 27636/12 

4-5- jFJ k,0@4K,!h l%]Y0-01 

#M5 e"L(C +/%(= %2 �(o8 >"E%'l=' P' +h# x='MA T#' P$(= x='MA T#' %2 .0/' (._?8 >"

'(SV' m#(._?8 P' m#(E %2 }M< %".d8 6 k?U./ >"E(._?8 RL (= k?U./ +="f?V' >"E

+8 +="#P%'+8 %".d8 T#' P' J2"Z?/' "= .2M< (.@"A (gL'-C $ }M< (.@"A &"8P e-8 &'MA

0/"./ `.A(A T#-= .2M)V :fs8 }M< QM9$ P' �5 '% }M<+8 &'%'4] (.@"A -KV'MA

}M<#"/"K< >2"7?9' k?U./ (= '% "E&! P' $ -KKL +0/"./ 0tW "E -K#")V J2"Z?/' >%'4]

+VM#")E $ >(YK;) ^(11390.( 

%'2M)V1  :;"< k?#%"NO DKL'$ 0).96(78 J-KKL}M< G= 0cUV '% 6(p P' J2%'$ >"E

(._?8 kYC k?#%"NO ^+,;'2 :O";"V -.OMA k?#%"NO ^>lL(8 mV"= G= 0O$2 +E-= k?#%"NO >"E

                                                            

1. Impulse Response Functions 
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(V k?#%"NO ^+NK#-jVJP'-V' G= $ +hV"= 2M/ i(V k?#%"NO $ P%' i J2 >'(= %".d8 6'(SV' m# >

+8 &"sV '% J%$2&")E .-E2+8 GbCr8 %'2M)V %2 GL %Mp 6(p P' J-< 2%'$ }M< ^2M<

J%$2 w/'$' "A ^>lL(8 mV"= G= 0O$2 +E-= k?#%"NO (._?8 (= >(.@"A �.E ^k?ZE $ ks< >

6(78 0).9 :;"< k?#%"NO J-KKLJ%$2 w/'$' "A -d= G= J%$2 T#' P' +O$ G?<'-V $ ktV >

6(78 0).9 :;"< k?#%"NO D#'l1' �*"= ^kE2 P' -d= $ J-< 0="@ Xo/ m# %2 $ J-KKL

J%$2 "A ^J%$2 T#'6(78 0).9 :;"< k?#%"NO D#'l1' �*"= J%"=$2 l.V kE2 > %2 J-KKL

+8 0="@ Xo/ m#"NO (._?8 6(p P' J-< 2%'$ }M< .2M< +,;'2 :O";"V -.OMA k?#%

J%$2 "A ^(>2"7?9' -<% (._?8)6(78 0).9 :;"< k?#%"NO DE"L �*"= IaM/ > J-KKL

J%$2 P' .2%'2 &! >$% (= +ZK8 (@' $ J-< 0).9 :;"< k?#%"NO (= }M< T#' (@' aM/ >

6(78J%$2 %2 $ J-< &! D#'l1' �*"= $ 0cg8 J-KKL G= D#'l1' %'-j8 T#' ks< >

#(?s.=J%$2 P' -d= $ J-./% %'-j8 T (._?8 6(p P' J-< 2%'$ }M< (.@"A J%"=$2 ks< >

6(78 0).9 :;"< k?#%"NO (= +,;'2 :O";"V -.OMAT#' "A G?1"# DE"L J-KKL P' J%"=$2 GL

J%$26(78 0).9 :;"< k?#%"NO (._?8 (= &! +ZK8 (@' -d= G= ktV >+8 2"Y#' J-KKL .2M<

k?#%"NO (._?8 DKL'$ 6(78 0).9 :;"< k?#%"NO (._?8 (= J-< 2%'$ }M< (= l.V J-KKL

G= IJ2M= 0cg8 +NK#-jV kYC>%MpJ%$2 "A 0cg8 DKL'$ T#' GL G?<'2 +s#'l1' -V$% kYK5 >

+8 2M; G= +sE"L -V$% -d= G= J%$2 T#' P' $ k?#%"NO (._?8 6(p P' J-< 2%'$ }M< .2(.]

J%$2 "A ^P%' i(V8 (= >(@' a$2 >6(78 0).9 :;"< k?#%"NO (._? -d= +O$ G?<'-V J-KKL

6(78 0).9 :;"< k?#%"NO (= 0cg8 >(@' &! P' GL e%MH T#' G= I0/' G?<'2 J-KKL

6(78 0).9 :;"< k?#%"NO (._?8 P' I(._?8 T#' 6(p P' J2%'$ }M< G= DKL'$ %2 ^J-KKL

J%$2l1' 0O"C T#' GL T#' "A J2M)V D#'l1' G= Q$(< a$2 >J%$2 (;'$' P' +s#' "A aM/ >

J%$2 (;'$'J%$2 (;'$' "A G?1"# D#'l1' (N#2 %"= $ J-V"8 0="@ Xo/ m# %2 ks< > k?sE >

 P"= +,c9 0="@ Xo/ &")E G= DE"L +L-V' "= &! P' -d= $ 0/' J-V"8 0="@ Xo/ m# %2

+8(@' J%'M)E l.V +hV"= 2M/ i(V k?#%"NO (._?8 6(p P' J2%'$ }M< .22(] $ 0cg8 >

6(78 0).9 :;"< k?#%"NO (._?8 >$% (= +s#'l1'>%Mp G?<'2 J-KKLJ%$2 &"#"5 "A GL >

 0).9 :;"< k?#%"NO (= +hV"= 2M/ i(V (._?8 6(p P' J2%'$ }M< (.@"A +/%(= 2%M8

6(78Xo/ G= J%$2 (;! "A J-KKL 6(78 0).9 :;"< k?#%"NO (._?8 $ J2M= %'-#"5 J-KKL 
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P"= 2M; +)�'2 +)V.22(] 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

%'2M)V1�h* .6(78 0).9 :;"< R)dO'}M< G= J-KKL 6(p P' J-< 2%'$ >"E    

(._?8(N#2 >"E 

5-5-  580![%? 20.!, 562!, 

T#' G= GWMA"=(._?8 GLGcA(8 >'%'2 ^ -8 >"EkE > %2 "#"5 +N)E $ J2M= &"Uh# +N?<"cV'

GcA(8 RB"ZA+8  $' >+8 I-K<"=ATUV"EMW +d)Y)E &M8P! P' &'M-  0tW [M.,./MW

%'2(= T..dAGZ9$ %'-j8 �"f?V' ["/' (= .2M)V J2"Z?/' +#'(N)E >"EGK.t= >G= I$2 > &'MK*

GZ9$GK.t= >&M8P! P' J2"Z?/' "= ^>%'2(= X.BMA 2M;  -8 >(@' �#(A"8 >"E1
  (gL'-C $

JF#$ (#2"j82%'2(= 2'-dA T..dA G= ^kE >"EcV'  $'-W .0/' J-< G?;'2(5 +N?<"3 $4  \#"?V

%'2(= 2'-dA T..dA G= {M=(8+8 &"sV '% &M8P! $2 T#' w/MA +#'(N)E >"E.-E2 

  $'-W %2 GL %MoV")E3  $4 +8 GbCr8J%"8! \#"?V ["/' (= ^2M< I(@' �#(A"8 &M8P! >

kE %'2(= %"t� 2MW$(._?8 T.= +N?<"cV'' (= $ J-< -.#"A  -8 >"E G= {M=(8 \#"?V ["/

J%"8!kE %'2(= G/ l.V JF#$ (#2"j8 (gL'-C &M8P! >(._?8 T.= +N?<"cV' J-< -.#"A  -8 >"E

TUV"EMW +d)Y)E 3$% G= {M=(8 >(bV +V"c8 G= GWMA "=  "C .0/'-  &M� ^[M.,./MW

                                                            

1. Trace Matrix  

2. Maximum Eigen Value 
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J%"8!G.B(1 >'%'2 JF#$ (#2"j8 (gL'-C &M8P! >|.92 R="j8 >>M9 $ (A= I0/' >(A \#"?V G

J%"8! T#' G= {M=(8+8 $ J2(L 2"K?/' &M8P! >kE %'2(= G/ GL 2M)V &".= &'MA T.= +N?<"cV'

(._?8.2%'2 2MW$  -8 >"E 

 $-W3) (@' �#(A"8 &M8P! \#"?V ."trace( 

 

G.B(1(ZH > G.B(1R="j8 > 
J%"8! %'-j8>

&M8P! 

 %2 +V'(S= %'-j8

 Xo/95% 

 %2  ")?C' 3P%'

 Xo/95% 

* r = 0 r # 1 34/240 75/95 0000/0 

* r $ 1 r # 2 44/127 81/69 0000/0 

* r $ 2 r # 3 32/67 85/47 0003/0 

* r $ 3 r # 4 51/35 79/29 0098/0 

r $ 4 r # 5 98/14 49/15 0595/0 

 

 $-W4) JF#$ (#2"j8 (gL'-C &M8P! \#"?V ."max( 

 

G.B(1(ZH > G.B(1R="j8 > 
J%"8! %'-j8>

!&M8P 

 %2 +V'(S= %'-j8

 Xo/95% 

 %2  ")?C' 3P%'

 Xo/95% 

* r = 0 r = 1 89/112 07/40 0000/0 

* r $ 1 r = 2 11/60 87/33 0000/0 

* r $ 2 r = 3 80/31 58/27 0135/0 

r $ 3 r = 4 53/20 13/21 0605/0 

   

Go='% |="o8 ^G8'2' %2 >8 Go='%-K,= >(._?8 T.= e-8.)fA  -8 >"E %'2(= $ J-< J2P T

&$%2 (._?8 G= 0cUV J-<  "8(V (bV P' +?U#"= %'2(= T#' .0/' J-< �"f?V'  $' >'P

>%MqA "= `/"K?8 `#'(B 08r*kE $ J2M= >2"7?9' >"E(._?8 `#'(B T.K� +S.BMA >"E

+Kd8 >%"8! ~"SO G=&")E .-K<"= %'2GK.t= %'2(= %2 GL %Mp GbCr8 J-< �"f?V' >     

8+(._?8 +8")A `#'(B I2M< (bV P' $ J2M= %"b?V' 2%M8 >(bV +V"c8 ["/' (= ^ -8 >"E

+Kd8 l.V >%"8!+8 %'2.-K<"= 
 

LCPI= 9.192+0.050 LGVD–1.594 LGDP+0.989 LLQM+0.019 LERT+0.745 LIRT 

               (t= 34.83)    (t= 1.97)     (t= 48.01)       (t= -20.00)       (t= 2.66) 
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T#' G= GWMA "=(._?8 GLJ-<  -8 2%'$ +)?#%"NO e%MH G= "E&"sV `#'(B I-V' l.V DsL (]

+8G= .-K<"=>%MpGo='% |cp GL >8 6(78 0).9 :;"< DsL (._?8 G= 0cUV J-KKL

(._?8 (#"/ "= GU#"j8 %2 >2"7?9' -<% (='(= $ %'-j8 T#(?s.= ^ -8 >"E59/1- +8 GL -<"=

%-9 &2M)V ~"SO "=�%l= I|,o8&".= $ J2M= m# P' (A :;"< 0./"UC &2M= (?s.= (]

6(78 0).9-K,= %2 >2"7?9' -<% (._?8 G= J-KKL+8 e-8Go='% ["/' (= .-<"= >8   

+8-K,= %2 GL 0<'2 &".= &'MA DE"L �*"= >2"7?9' -<% %2 D#'l1' -H%2 m# ^e-8

59/1 6(78 0).9 :;"< %2 -H%2 P' m#(E %2 D#'l1' -H%2 m# $ J-< J-KKL 

(._?8 G= +hV"= 2M/ i(V $ P%' i(V ^+NK#-jV kYC ^>lL(8 mV"= G= +?O$2 Df= +E-= >"E

 D#'l1' �*"= `.A(A05/0 ^98/0 ^01/0  $74/0 6(78 0).9 :;"< %2 -H%2 J-KKL

+8.2M< 

G,C(8 %2>%'2(= >"o; X.S7A >MNO' ^-d= >1 #"?V $ J-< 2%$!(= %2 &! G= {M=(8 \

  $-W5   $-W G= GWMA "= .0/' J-< J2'2 &"sV5 +8 GbCr8G,)W `#(B GL 2M< >

} "o; X.S7AECM(-1)+Kd8 I{+ZK8 $ (ZH 2'-*' T.= $ J2M= %'2 k9% (='(= $ J2M= m#

62/0-  &".= 2-* T#' .0/' J-8! 0/-= J%$2 (E %2 GL 0/' `,o8 T#' (]62/0  a-* P'

J"AML  2"dA-K,=  2"dA G= &-./% >'(= e-8+8 R#-dA e-8.2M< 

 $-W5>%'2(= >"o; X.S7A >MNO' . 

 

 > J%"8! %'-j8t %".d8 6'(SV' `#(B (._?8 a"V 

- - - %(LCPI) 

1429/3 0666/0 2094/0 C 

6555/2- 2338/0 6208/0- ECM(-1) 
 

6- KN&/>5/6*&6 -*?.*m:W&O C -!&\ 

@"A +/%(= ^(B"C DE$F5 6-E6(78 0).9 :;"< (= >2"7?9' -<% (. &'(#' %2 J-KKL

G= I-< +E-V"8P"/ Df= \K5 %2 DE$F5 T#' ["/' T#' (= .0/'>%Mp %2 ^G8-j8 P' -d= GL

G= aM/ $ a$2 Df= +=(YA e"dO"o8 $ a%MA "sK8 �M7; %2 >2"7?9' e"#(bV `.A(A

                                                            

1. Vector Error Correction Model 
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J2%$! +1(d8 T.)fA 3$% $ DE$F5  -8 l.V a%"t� Df= %2 $ -< kYK5 Df= $ -#2(]

G?1"# G= l.V �"7?;' \#"?V (.UZA $ +=(YA >"EG?1"# ["/' (= .01"# %2 ^DE$F5 >"E

6(78 0).9 :;"< DE"L �*"= >2"7?9' -<% D#'l1' Ie-8-K,= &M� .0/' J-< J-KKL

GB(* &'l.8 GnV"K� I2%'2 2MW$ RL >"B"jA $ GB(* 2%M8 %2 GL +A"#(bV (="K=  (-.OMA)

D#'l1' "#G= 0).9 ^-=6(78 0).9 :;"< $ DE"L GB(* 2'P"8 R.O2 DE"L l.V J-KKL

+8kE .-="#(._?8 D#'l1' T.K� $ +NK#-jV kYC $ >lL(8 mV"= G= +?O$2 Df= +E-= >"E

6(78 0).9 :;"< D#'l1' �*"= +hV"= 2M/ i(V $ P%' i(VJ-< J-KKL ["/' T#'(= .0/'

G#(bV |="o8 GLm./rL  M5 >%'-j8 >kL G= GWMA "= $ "E %2 GB(* 6(p &2M= DsL

0).9 Xo/ I+NK#-jV kYC D#'l1' "= ^&'(#' 2"7?9'6(78 0).9 :;"< &")E "# "E J-KKL

+8 D#'l1'G#"5 x="K8 P' +h# (._?8 T#' &M� >lL(8 mV"= G= 0O$2 +E-= D#'l1' "= .-="# >

G#"5 ^0/' +OM5 $ +NK#-jV kYC GY.?V %2 $ D#'l1' +OM5 >G=0).9 Xo/ &!  "cV2 "E

+8 D#'l1'G= $ D#'l1' e'%2"H &'l.8 P%' i(V D#'l1' "= .-="#+#'%'2 :O"; &!  "cV2 >"E

G#"5 x="K8 P' +h# GL +W%";+8 (?s.= 0/' +OM5 > $ +NK#-jV kYC GY.?V %2 $ 2M<

6(78 0).9 :;"<+8 D#'l1' J-KKLG= GL +hV"= 2M/ i(V D#'l1' "= .-="#&'MK*  m#

G#"8(/ ^J-< J2"Z?/' J(t= i(V (= +UL$(5 +KSK8 $ DE"L >%'4]IS  Rj?K8 T.#"5 0)/ G=

+8G= $ 2M<0).9 Xo/ I-.OMA DE"L "= $ G?1"# DE"L -.OMA &'l.8  "j?V' T#'  "cV2 u"= "E

+8T#' P' .2$%G?1"# G= GWMA "= $%G.B(1 ^DE$F5 >"E 2%M8 IDE$F5 %2 J-< �(o8 >"E

 -.#"A+8 %'(9 +),*kE .2(.] P' +L"C l.V >%'2(= >"o; X.S7A >MNO' G= {M=(8 \#"?V T.K�

 J%$2 (E %2 GL 0/' &!62/0 J"AML  2"dA a-* P'-K,=  2"dA G= &-./% >'(= e-8 e-8

+8 R#-dAG= \#"?V G= GWMA "= T#'(="K= .2M<0/2+8 2"tKs.5 ^DE$F5 P' J-8! mV"= GL 2M<

(.]M,W "= >lL(80/"./ |#(p P' +NK#-jV kYC -C P' D.= -<% P' > +B"cjV' +OM5 >"E

0).9 D#'l1' >M,W >-C "A ^P%' i(V $ +hV"= 2M/ i(V  (?KL $ P"= %'P"= e".,)* (.bV '% "E

kE .2(.N=0/"./ �"fA' "= T.K�+OM5 `/"K8 >"E 0/"./ $ (>lL(8 mV"= 6(p P') >"E

+O"8 ) G= (0O$2 6(p P' l1' %MbK8GK.8P ^-.OMA &'l.8 D#' 0).9 :;"< DE"L >

6(78kE'(1 J-KKL.2M< 
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GK.8P %2 GL 0/' X.BMA G= aPu0/"./ �"fA' >  rj?/' 0#"*% "= ^+O"8 $ +OM5 >"E

+NKE")E "= ^>lL(8 mV"= w/MA +OM5 `/"K8 >"E%'l=' P' J2"Z?/' $ +A".,)* T.= aPu >"E

 %"t8 >'(= GK.8P >lL(8 mV"= $ 0O$2kE'(1 >2"7?9' -<% G= &-./% $ a%MA.2M< 
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k,*:# 

- ) J%"t= ^%$2'2 I$(U; ^+#'(.51390 ("  (= -.L"A "= &'(#' %2 >2"7?9' -<% (= a%MA (.@"A

 +V"K.)p'"V"G8"K,71 ^J%")< ^>2"7?9' >"tsE$F5 > :H ^ $' >67-80. 

- +VM#")E IG.)/ ^>(YK;MdU8 ^(1) 21390 (" }M< e'(@' +/%(= 2l)?/2 (= +)/' >"E

 &'(#' +?dKH Df= %2 +d9'$"G8"KsE$F5 ^J%")< ^>2"7?9' > :H ^a$2 >97-110. 

- ) G='2M/ ^v'(/1390 ("  |p"K8 %2 +1(78 e"8-; $ "Eu"L >"t= :;"< euMSA

 &"tW y,?f8"JP"A ^J%")< ^2"7?9' >"E :H ^$2 $ +/ $ -H >132-138. 

- L"<) ["c* ^>(1387 » .( "E 0/"./ $ "E G#(bV :&rL 2"7?9' .« :&'(tA ^0UfV �"�

."U#MV [%"5 

-  'M< I>-t8 ^+92"H) -.d/ ^%M51389 » .(>(/ +YK/2"7?9' 2(h#$% "= +V"8P >"E

 >2(=%"L .«.�2"H a"8' J"NsV'2 e'%"s?V' :&'(tA ^a$2 -,W ^a$2 �"� 

- ) -.<(1 ^+="t<%M5 I>-t8 ^>%-ZH1388( " "V (@' &'(#' >2"7?9' -<% (= a%MA +V"K.)p'

 -8 2(=%"L ) >"EEGARCH  $VECM )86-1350 (("G,Y8 ^ ^Gd/MA $ DV'2 >

J%")< :H ^GV $ 0U.= >65-87 . 

- ) -)C' ^+K.hsA IT.UC ^2'FV +/"c*1383 ("  �0/' +OM5 J-#-5 m# &'(#' %2 a%MA "#!

"J%")< ^>2"7?9' e"j.jSA ^k?ZE $ 07< > :H ^181-212. 

- ) &'2l# ^>-jV I(cL' ^+V"Y.)L1388 ("  %2 a%MA $ -.OMA T.= R="j?8 {"cA%' +/%(=

 ( +sf= -.OMA (= -.L"A "= ) &'(#' 2"7?9'"G8"KsE$F5 ^ ^m# > J%")< ^>2"7?9' aM,* >

 :H99-124. 

- ) T.8'% ^�"Y8 ITUS8 ^'%!(t81389 (" .OMA ^a%MA +V"K.)p'"V ^a%MA &".8 {"cA%' $ -

 &'(#' 2"7?9' %2 -.OMA +V"K.)p'"V"G8"K,71 ^J%")< ^2"7?9' $  M5 > :H ^a$2 >1-30. 
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