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Ct}k =@ =Q OwN Q_v OQwt CqwYLt O}=@ =Q} R OW Oy=wN u=} R Q=JO wQw} Ct}k
R= xOvvmQO=Y |=yCmQW xm CU= |r=L QO u}= "Ovm OQ=w |HQ=N QwWm R= |QDq=@
|QDq=@ Ct}k x@ |HQ=N |=yQ=R=@ QO =yv; |=yq=m =Q} R OvQ@|t OwU C}a[w u}=

"OUQ|t VwQi x@
|=yC}r=ai xm |}=yCmQW |=Q@ RQ= MQv u=Uwv Q}F-=D |v}@V}B w |y=o ; u}=Q@=v@
=D Ovm|t ltm =yv; x@ w OQ=O |}=RUx@ C}ty= CU= RQ= MQv C=Q}}eD R= QF-=Dt =yv;
Q[=L j}kLD p}rO u}tyx@ "OvQ@@ xQy@ OwN CQ=HD `ivx@ |r=tDL= C=v=Uwv R= Ovv=wD@
Q=Qk |UQQ@ OQwt =Q C=Q}F-=D u}= u=v}t]= p@=k |=ypOt R= |Q}oxQy@ =@ OQ=O OYk

"OyO
=yVwQ Q}=U x@ C@Uv =]N p=tDL= |atHsy OQm} wQ QO xm u}= x@ C}=va =@
R= xO=iDU= =@ xm xDmv u}= uDiQo Q_v QO =@ u}vJty w OUQ|t OwN Q=Okt u} QDsm x@
|wHwCUH u=mt= '=yQ}eDt u=}t COtOvr@\@=wQ|UQQ@ Q@ xwqa|atHsy|=ypOt
"CU=xOW xO=iDU= 1|atHsy OQm} wQ R=j}kLDu}= QO 'OQ=O OwHw R}vCOtx=Dwm\@=wQ

"1388 12 23 VQ}PB '1388 9 18 |Qw=O '1388 1 25 Ci=} QO %M} Q=D



"""Q=
R=@h

rDNt
`}=vY

Q@RQ
=MQ

vu=
Uwv

Q}F- =D
|U

QQ@QO u=kkLt R= |ywQo "CiQo pmW IvQi w =t=i |xQwDm =ixU pOt CAPM pOt
"Ov} wH|t xQy@ pOt u}= R= s=yU Ct}k w RQ= MQv \@=wQ p}rLD

=t=i |xQwDm =ixU pOt R= xO=iDU= =@ O�wU s=yU Q=R=@ |UQQ@ R= |O�wU u}kkLt
O�wU s=yU Q=R=@ QO p=ai |=yCmQW R= OYQO 7 OwOL =yvD xm Ov=xDi=} QO IvQi w
Ow@ u}= Qo}O |xH}Dv [12]"OvQ=O |yHwD p@=k |Q}PB Q}F-=D RQ= MQv C=Q}}eD x@ C@Uv
s=yU Ct}k x@ |QDiO VRQ= C@Uv V}=Ri= =@ =yCmQW s=yU xOR=@ V}=Ri= Qo = xm
=yv; s=yU Ct}k x@ |QDiO VRQ= C@Uv xm |}=yCmQW \}=QW u}= QO 'OW=@ x=Qty

"CW=O Ovy=wN Q=Qk |QDW}@ lU} Q ZQat QO CU= QDnQR@
IvQi w =t=i pOt R= xO=iDU= =@ =}r=QDU= TQw@ Q@ RQ= MQv Q}F-=D 2001 p=U QO
R}v =Q xOR=@ MQv |x@U=Lt |v=tR xR=@ Q}F-=D j}kLD u}= QO [13]"CiQo Q=Qk |UQQ@ OQwt
x@ =yv; "OvDiQo xQy@ xv=}y=t w xv=RwQ |=yxO=O R= Qw_vt u}tyx@ w OvO=O Q=Qk Q_v Ot
Q@ QO xv=}y=t |=yxO=O x@ C@Uv |QD|wk G}=Dv xv=RwQ |=yxO=O xm OvO}UQ xH}Dv u}=
V}=Ri= xOR=@ MQv |x@U=Lt |v=tR xR=@ xJQy OW XNWt u}vJty "CU= xDW=O

"Ow@ Oy=wN QDQ}otWJ RQ= MQv u=Uwv R= =yCmQW |Q}PB Q}F-=D O@=}
|xrO=at R=|awv x@ ,qwtat |O=YDk= |=yQ}eDt u}@ |x]@=Q|UQQ@ QO xm =Hv; R=
|rY= |=yxeOeO R= xQ=wty p}rLD G}=Dv R= uOWu�t]t 'OwW|t xO=iDU= uw}UQoQ
QDW}@ OvDUy OWQ |=Q=O xm |}=yQ}eDt OQwtQO u=v}t]= sOa u}= "CU= xOw@ u=kkLt
|Q=t; Q_v R= OvOWQ |=Q=O xm |Q}eDt wO CU= umtt =Q} R Ovm|t =O}B C}ty=
xDW=Ov |ak=w w |k]vt p}rO |R}J u}vJ xJQo = OvyO u=Wv |O}OW |oDU@sy
Ct}k w RQ= MQv u}@ |x]@=Q |UQQ@ x@ xm u=kkLt R= |Q=}U@ p}rO u}tyx@ "OW=@

"Ov=xOQm xO=iDU= |atHsy OQm} wQ R= 'Ov=xDN=OQB s=yU
u}= |=Q@ "OwW|t xOwtR; xar=]t OQwt |=yQ}eDt |}=DU}= =OD@= OQm} wQ u}= QO
u}= OQwtQO pt=m C=L}[wD &OwW|t xO=iDU= Qrwi � |m}O uwtR; R= ,qwtat Q=m
C}a[w uOW uWwQ R= TB [14]"CU=xOW x�=Q= j}kLD |x} Q_v VN@ QO uwtR;
QO "CU= =yQ}eDt u=}t |atHsy |x]@=Q |wHwCUH |Oa@ s=o '=yQ}eDt |}=DU}=
wO u}@ COtOvr@ |x]@=Q OwHw x@ OQ=O xQ=W= xm CU= |twyit |atHsy `k=w
|UQQ@ |=Q@ "Ovvm p=@vO =Q Qo}Om} C=Q}}eD w C=mQL Q}eDt wO xm |Qw]x@ 'Q}eDt
|atHsy uwtR; =} Engle-Granger |}xrLQt wO VwQ R= u=wD|t |atHsy

[18�15]"OQm xO=iDU= uUv=yw}
|DavY syt QwWm Ciy s=yU TQw@ uwt=Q}B xOW s=Hv= |UQQ@ R= pY=L G}=Dv
^=Lrx@ xm CU= xDmv u}= Qou=}@ '|atHsy OQm} wQ R= xO=iDU= =@ '�G-7� =}vO
OwHw s=yU Ct}k w RQ= MQv u}@ |DOtOvr@ |x]@=Q =yQwWm R= l}I}y QO |Q=t;
|rw xOW xOy=Wt =yQwWm R= |[a@ QO xJQo = R}v xRwQl} COtx=Dwm |x]@=Q &OQ=Ov

[19]"OQm \=@vDU= u; R= |rm |}xH}Dv u=wD@ xm CU}v O=} R QOku; u=WO=OaD
x} RHD x@ |atHsy |=ypOt R= |Q}oxQy@ =@ u}kkLt R= |NQ@ '2000 p=U QO
|@ wvHxQm QwWm OQwtQO =yv; [7]"Ov=xDN=OQB =}U; |kQW ?wvH |=yQwWm p}rLD w
xiQ]l} |}x]@=Q u}= w CU= s=yU Q=R=@ lQLt RQ= MQv xm OvO}UQ xH}Dv u}= x@
CU= jO=Y x]@=Q u}= xm OvQw=@ u}= Q@ 'Tmax@ 'u}B}r}i QwWm OQwtQO =t= "CU=
Q}eDt wO u}= |x]@=Q "CU= RQ= Q=R=@ u=Uwv pt=a s=yU Q=R=@ CqwLD w Q}}eD |va}
|rt=aD w x} wUwO |}x]@=Q u=w}=D w Ovr}=D 'QwB=ovU '|Rr=t 'nvmnvy |=yQwWm QO
Q}eDt wO u}= u}@ Q=O|vat |x]@=Q OwHw |RvwOv= w uB=S |=yQwWm OQwtQO w CU=

"Ovvm|tv O}}-=D =Q
u=w}=D s=yU Q=R=@ w RQ= MQv u}@ COtOvr@ w COtx=Dwm \@=wQ R}v 2006 p=U QO
xar=]t u}= |xH}Dv [20]"CiQo Q=Qk xar=]t OQwt |atHsy OQm} wQ ?r=k QO uB=S w
Qo}Om} Q@ QwWm wO u}= s=yU Q=R=@ COtx=Dwm |v=tR |=yxR=@ QO ,qw= xm O=O u=Wv

|=yQ}eDt Qo}O xm OwW|t ?wULt RQ= MQv R= s=yU |Q}PB Q}F-=D |Q}oxR=Ov= |=Q@
[4]"OvW=@ C@=F p}rLD |xQwO pw] QO |O=YDk=

u}= QO [5]"Ci=} Ow@y@ w xaUwD T=t=O uw}UQoQ |xrO=at p=U OvJ R= TB
pOt OQ=w |rQDvm Q}eDt u=wvax@ R}v Q=R=@ XN=W 'Q=R=@ C=Q}F-=D pQDvm Qw_vtx@ 'Q}Ut
xOR=@ C=Q}}eD R= CtUk u; 'Q=R=@ XN=W |rQDvm Q}eDt uOWOQ=w =@ `k=w QO "OW
w OwW|t pQDvm Q}eDt u}= \UwD CU= Q=R=@ C=mQLD R= |W=v xm =yCmQW s=yU
MQv C=Q}}eD x@ C@Uv =Q syU C}U=UL u=R}t |QDj}kO CQwYx@ xrO=at ?}=Q[
RQ= MQv Q}F-=D ?}DQD u}=x@ "OwW|t QDsm Ov=tUB CqtH Tv=} Q=w w OyO|t u=Wv RQ=

"OwW|t l}miD pt=wa Qo}O Q}F-=D R= s=yU xOR=@ Q@
R= pY=L G}=Dv xm OW xO=O u=Wv Q=R=@ XN=W |rQDvm Q}eDt uOWxi=[= =@
|O=YDk= |=yQ}eDt Qo}O Q}F-=D R= pkDUt 'COtx=Dwm |=yxQwO QO XwYNx@ 'pOt

[6]"CU=
|=yQ=DWwv QO 3�CAPM�C@=F |x}=tQU |Q=PoCt}k pOt uOWKQ]t =@ x=Qty
hOy "OW xO=iDU= R}v s=yU xOR=@ w RQ= MQv u}@ |x]@=Q |UQQ@ QO VwQ u}= R= '|r=t
|=ylU} Q Q}=U R= RQ= MQv lU} Q l}miD pOt u}= R= xO=iDU= QO u=kkLt |rY=
|a@=D CmQW Qy s=yU xOR=@ OWQ u=R}t pOt u}= QO "CU= Q=R=@ �|rwY= Q}e� s_vt=v

[7]"OwW|t ZQi RQ= MQv xOR=@ w s=yU Q=R=@ xOR=@ OWQ u=R}t R=
|=yCmQW |Q}PB Q}F-=D CAPM pOt R= |Q}oxQy@ =@ u}kkLt 2001 p=U QO
u}= QO u=v; [8]"OvOQm |UQQ@ RQ= MQv C=Q}}eD x@ C@Uv =Q |@ wvH xQm TQw@ QO p=ai
RQ= MQv u=Uwv ZQat QO QDW}@ u=WC}r=ai xm Ov=xOW RmQtDt |}=yCmQW Q@ j}kLD
|=yCmQW R= OYQO 20 ,=OwOL xm OvUQ|t xH}Dv u}= x@ C}=yvQO w &OQ}o|t Q=Qk
xm CU= u}= j}kLD u}= Qo}O |xH}Dv "OvQ=O |}=RUx@ |Q}PB Q}F-=D |Q=t; Q_v R= |}xQm
u}= xJQo "CU= QDW}@ Q=}U@ QDnQR@ |=yCmQW s=yU xOR=@ Q@ RQ= MQv u=Uwv Q}F-=D
QO xm =Hv; R= 'CU= s=yU xOR=@ w RQ= MQv u}@ Q=O|vat |x]@=Q OwHw O} -wt Q=DWwv
x@ =Q G}=Dv u=wD|tv Ov=xDiQo Q=Qk |UQQ@ OQwt |O=Qiv= CQwYx@ =yCmQW j}kLD u}=

"O=O s}taD CavY l} QO p=ai |=yCmQW pm
R= xO=iDU= =@ |}=m} Qt; |=yCmQW s=yU xOR=@ '2002 =D 1973 |=yp=U QO
xm |}=yCmQW xm OvQw=@ u}= Q@ u}kkLt [9]"CiQo Q=Qk |UQQ@ OQwt CAPM pOt
R= QDsm u=Ws=yU xOR=@ 'OvQ=OQwNQ@ |QDW}@ C}U=UL R= RQ= MQv u=Uwv =@ xyH=wt QO
|]NQ}e |x]@=Q l} =Q s=yU xOR=@ w RQ= MQv u}@ |x]@=Q u=v; "CU= =yCmQW Q}=U

"Ovv=O|t |ivt =Q s=yU xOR=@ Q@ RQ= MQv V}=Ri= |rm Q}F-=D w
|DavY QwWm Q=yJ s=yU Q=R=@XN=W u}kkLt '1994 =D 1980 |=yp=U|]
MQv u}@ |x]@=Q CyH =yv; [10]"OvO=O Q=Qk |UQQ@ OQwt =Q CAPM pOt Q@ x}mD =@
Q}eDt wO u}= |}=yxQwO QO xJQo w &Ovv=O|t |ivt |rm Qw]x@ =Q s=yU xOR=@ w RQ=
"Ovv=O|t Q=O|vat |Q=t; Q_v R= =Q x]@=Q u}= COW 'Ov=xDW=O R}v CyH sy C=Q}}eD
=Q Q=R=@ |rm lU} Q R= OYQO 64 OwOL 1994 =D 1989 |=yp=U |] xm =Hv; =D

"CU= xO=O p}mWD RQ= MQv lU} Q
QwDm =i l} R= =yvD Q=R=@ pm =@ syU l} |xU}=kt Qw_vtx@ CAPM OQm} wQ QO
Cw=iD uO=Ou=Wv |}=v=wD QwDm =i u}= ,qwtat xm |DQwY QO 'OwW|t xO=iDU= �=D@�
u=R}t V}=Ri= Qw_vtx@ w 'p}rO u}tyx@ "OQ=Ov =Q hrDNt s=yU xOR=@ u}@ OwHwt
|Qo}O |=yQwDm =i u}kkLt 'OwW|t XNWt R2 Q=}at =@ xm C}ak=w =@ pOt j}@]D
wO uOQmOQ=w xm OvO}UQ xH}Dv u}= x@ =yv; [11]"OvOQm xi=[= CAPM pOt x@ R}v
Ov=CQ=@a xDUO wO u}= "CW=O Oy=wN p=@vO x@ |QDy@ G}=Dv pOt x@ =yCmQW R= xDUO
Ct}k x@ =yv; |}=Q=O |QDiO VRQ= C@Uv xm |}=yCmQW w x}=tQUsm |=yCmQW %R=
x@ QwDm =i wO u}= uOQmxi=[= =@ "OW=@ QDnQR@ =yCmQW Qo}O =@ xU}=kt QO u=Ws=yU

90



|O
=Ry@

O}aU
wT

tW
QY=

v

xO=iDU= t `} RwD |DL =} p=tQv `} RwD \UwD xOWx�=Q= |v=QL@ |=yC}tm R= u=wD|tv
n(�̂�1) |xQ=t; Qrwi w |m}O '�̂ |xOvvmOQw;Q@ T=U=Q@ 'jwi uwtR; s=Hv= |=Q@ "OQm
u; |v=QL@ |=yC}tm w CU= |OL `} RwD l} |=Q=O xQ=t; u}= "Ov=xOQm O=yvW}B =Q
CUO x@ |R=Ux}@W |=yVwQ ltmx@ Qrwi w |m}O \UwD OL=w |xW} Q uwtR; |=Q@

"CU= xOW |Ov@pwOH w xOt;
pk=OL VwQx@ t |xQ=t; |xOWx@U=Lt pwtat Q}O=kt '� = 1 xm ZQi u}= =@
|=Hx@ xm Cio u=wD|t `k=wQO "Ov=hwQat � |xQ=t; x@ �OLS� |rwtat C=a@ Qt
"OQm xO=iDU= Qrwi w |m}O \UwD |O=yvW}B � uwtR; R= O}=@ t uwtR; R= xO=iDU=
Qrwi � |m}O uwtR; x@ u; u=oOvQw;O}OB Q=NDi=x@ � uwtR; |HvUO=YDk= C=}@O= QO
QOk R= xOWx@U=Lt � |xQ=t; jr]tQOk Qo = DF uwtR; QO "CU= QwyWt �DF�
|QU |va} &OwW|t OQ H0 'OW=@ QDnQR@ pw=OH QO OwHwt � |v=QL@ Q=Okt jr]t

"CU=}=B |v=tR

|atHsy "3"3
|v=tR |QU l} Qo = "s} R=OQB|t u; |Q_v |v=@t T=U=Q@ |atHsy h} QaD x@ uwvm =
R= |atH QwmPt |QU OwW|t xDio ,=Lq]Y= OwW =}=B |Q}op[=iD Q=@ d =@ =}=B=v
wO Qy xm O} Q}o@ Q_v QO =Q ytw xt |v=tR |QU wO uwvm = "CU= I(d) =} d |x@DQt
?}=Q[ Qo = =t= &CU= I(d) R}v =yv; R= |]N ?}mQD Qy pwtat Qw]x@ "OvDUy I(d)

\w@ Qt uw}UQoQ pqN= |xrtH xm OW=@ xDW=O OwHw |}xvwox@ � w � uwJty |D@=F
,qFt 'd R= QDsm |atH |x@DQt |=Q=O ut = yt � � � �xt |va} yt w xt x@
[15]"OvDUy �d; b� |x@DQt R= `tHsy yt w xt x=ov; �b > 0� OW=@ 'I(d � b)
CI(b; d) |va} �b; d� |x@DQt R= `tHsy |Dkw =Q yt w xt |v=tR |QU wO u}=Q@=v@

%xm Ov} wo
"OW=@ I(d) Q@=Q@ w Ovv=ty wO Qy |atH |x@DQt "1

|va} d � b |x@DQt R= |atH xm OW=@ xDW=O OwHw =yv; R= |]N ?}mQD l} "2
"OW=@ I(d� b)

OvW=@ I(1) Ovv=ty |atH |x@DQt R= wOQy yt w xt Qo = jwi h} QaD x@ xHwD =@
"Ow@ Ovy=wN CI(1; 1) |x@DQt R= `tHsy |v=tR |QU wO x=ov; 'ut � I(0) w

"CU= s}taD p@=k R}v |v=tR |QU wO R= V}@ OQ=wt x@ h} QaD u}=
6|atHsyuw}UQoQ x@yt = �xt+ut uw}UQoQ|x]@=Q '|atHsy|x} Q_v QO
8|atHsy Q=OQ@ x@ x]@=Q QO [1 � �] Q=OQ@ w 7|atHsy QDt=Q=B x@ � QDt=Q=B w
u}= Ov=xOQm |atHsy w OL=w |xW} Q s}y=it xm |OvtVRQ= ltm "CU= hwQat
"s} wW u�t]t pqN= CqtH |}=}=B x@ C@Uv =D Ovvm|t Qw@Ht =Q =t xm CU=
I(0) uw}UQoQ |xrO=at x@ \w@ Qt =]N CqtH xm OwW XNWt |UQQ@ QO Qo =
=yQDt=Q=B OQw;Q@ QO |HvUO=YDk= pwtat |=yVwQ R= u=wD|t '�CU=}=B |va}� CU=
|=yxQ=t; R= |Q=t; |=yp}rLD QO w OQm xO=iDU= |v=tR |=y|QU |=yxO=O ltmx@

"OQ@ OwU F w t

9QHv} Qo C}ra uwtR; "4"3
|rwrat w Cra |x]@=Q Qou=}@ ,=twRr |v=tR |QU wO u}@ |oDU@sy |x]@=Q OwHw
|oDU@sy Qo}Om} =@ |O=YDk= |=yQ}eDt R= |Q=}U@ 'p=Ft |=Q@ "CU}v wO u; u}@
Q}eDt Cra u=wvax@ u=wD@ =Q Q}eDt l} xm CU}v =vat u; x@ |oDU@sy u}= |rw OvQ=O

"CiQo Q_v QO Qo}O

QwWm wO u}= RQ= MQv u}@ |DOtOvr@ |x]@=Q xvwoI}y |Q=t; ^=Lrx@ ,=}v=F &OvQ=PoQ}F-=D
"OQ=Ov OwHw =yv; s=yU Q=R=@ w

j}kLD |rN=O C=}@O=
p=U QO 4�ECM� =]N K}LYD Q=mwR=U R= xO=iDU= =@ xm |k}kLD QO R}v u=Q}= QO
'CU}v RQ= MQv C=Q}}eD Q}F-=D CLD Civ C=QO=Y xm OW xO=O u=Wv 'OW s=Hv= 1380

[21]"OvQ}PB|t Q}F-=D RQ= MQv C=Q}}eD R= |Div Q}e C=QO=Y =t=
|=yXN=W Q@ sQwD w RQ= MQv COtOvr@|rO=aD |x]@=Q '1384 p=U QO u; R=TB
xO=iDU= =@ xrY=L G}=Dv p}rLD "CiQo Q=Qk |UQQ@ OQwt u=QyD Q=O=y@ j=Qw= TQw@ Q=R=@
[22]"Ovm|t |@=} RQ= Q=O|vat =Q QwmPt |rO=aD |x]@=Q '|Q=OQ@ CWoR=@OwN |wor= R=
K}LYD uwtR; w uwUv=yw}|atHsyVwQ R= xO=iDU= =@ '1385 p=U QO xQNq=@ w
Q=Qk |UQQ@ OQwt RQ= MQv w s=yU Q=R=@ pm XN=W u}@ |:ra x]@=Q '|Q=OQ@ |=]N
Q}eDt wO u}= u}@ COtx=Dwm =} COtOvr@ |x]@=Q xvwoI}y OwHw xrY=L G}=Dv "CiQo

[23]"Ovm|tv O}}-=D =Q

j}kLD |x} Q_v "3
|}=}=B swyit "1"3

%CU= Q} R |=y|oS} w =@ |iO=YD |v=tR |QU l} yt O}vm ZQi
%Tv=} Q=wm &var(yt) = E(yt � �)2 = �2%Tv=} Q=w &E(yt) = � %u}ov=}t
�2 'u}ov=}t � u; QO xm "cov(yt; yt�k) = E[(yt��)(yt�k ��) = �k
"OvQ=O xrY=i sy =@ xQwO k xm CU= y Q=Okt wO u}@ Tv=} Q=wwm �k w 'Tv=} Q=w
yt�m x@ yt |va} 's}vm =Hx@=H m |xR=Ov=x@ =Q |v=tR `]kt xm ZQi u}= =@ uwvm =
Ovvmv |Q}}eD Tv=} Q=wwm w Tv=} Q=w 'u}ov=}t \}=QW u}= QO xJv=vJ 'Ovm =O}B Q}}eD
Q=DiQ uOw@u=Um} '=}=B \}=QW u}= "CU=}=B |QU l} yt |v=tR |QU Cio u=wD|t

"Ovm|t u}t[D =Q |v=tR hrDNt `]=kt QO |v=tR |QU l}

Qrwi � |m}O uwtR; "2"3
%O} Q}o@ Q_v QO =Q �1 |x]@=Q� Q} R pw= |x@DQt 5K}[wD OwN Ov}=Qi

yt = �yt�1 + ut (1)

Qo}O CQ=@a x@ =} CU= OL=w |xW} Q |=Q=O yt |v=tR |QU xm u}= uwtR; |=Q@
%s}yO|t p}mWD =Q 2 |x]@=Q j@=]t ZQi uwtR; 'CU=}=B=v

H0 : � = 1
H1 : � < 1 (2)

%OQm OQw;Q@ �OLS� |rwtat C=a@ Qt pk=OL VwQ x@ u=wD|t =Q � QDt=Q=B

�̂ =

nP
t=2

(yt � �y)(yt�1 � �y)

nP
t=2

(yt�1 �y)2
(3)

p
n(�̂��)|xQ=t; p=tDL= `} RwD 'O@=}|tV}=Ri=n|Dkw xmCU=|}xvwox@ OQw;Q@u}=

|xQ=t; "Ovm|t p}t 1 � �2 Tv=} Q=w w QiY u}ov=}t =@ p=tQv `} RwD CtU x@
|=Q=O xv=iU-=Dt � = 1 |va} 'CU= CUQO H0 xm ZQi u}= CLD pn(�̂� �)

uwtR; s=Hv= |=Q@ u}=Q@=v@ "OQ=Ov |OQ=Ov=DU= pmW wCU}v p=tQv |OL p=tDL= `} RwD

91



"""Q=
R=@h

rDNt
`}=vY

Q@RQ
=MQ

vu=
Uwv

Q}F- =D
|U

QQ@OvO=O Q=Qk xO=iDU= OQwt =Q �8 |x]@=Q� Q} R pOt pta QO u=Q=mty w uUv=yw}
%OQ}o|t Q_v QO R}v =Q -=O@t R= ZQa w |Q@H |=yQ}eDt xm

�yt =
X

�i�yt�i + �yt�1 + �Dt + ut (8)

xO=iDU= OQwt |=yxO=O "4
s=yU Ct}k w RQ= MQv C=v=Uwv u}@ |x]@=Q |UQQ@ j}kLD u}= hOy xm u}= x@ xHwD =@
|=yp}rLD QO xO=iDU= OQwt |=yxO=O 'CU= u=Q}= s=yU Q=R=@ QO p=ai |=yCmQW
&Ov=xOW |Qw;`tH s=yU Q=R=@ |=yXN=W w RQ= MQv |=yCt}k xwQo wO QO R}v |Q=t;
x@U=Lt u=QyD Q=O=y@ j=Qw= TQw@ u=tR=U OQ=Ov=DU= |=ypwtQi j@] =yXN=W

"Ov=xOW
XN=W u}vJty w Q=R=@ pm XN=W x@ \w@ Qt |=yxO=O R= j}kLD u}= QO
|r= 1381 u}OQwQi |N} Q=D |xOwOLt QO u=Q}= TQw@ QO p=ai hrDNt `}=vY
x@ xHwD =@ R}v wQw} RQ= MQv x@ \w@ Qt C=aq]= "CU= xOW xO=iDU= 1387 O=OQN
|v=tR xR=@ QO 'u=Q}= |tqU= |QwytH |RmQtlv=@\UwD xOWsqa= s}kDUt |=yMQv
`}=vY R= |[a@ xm u}= x@ xHwD =@ CU= QmP x@ sRq "CU= xOW |Qw;`tH QwmPt
\w@ Qt C=aq]= CU= |y}O@ "Ov=xOW xDiQ}PB TQw@ QO 1381 p=U R= Oa@ |UQw@
"CU=xDiQo Q=Qk xO=iDU= OQwt TQw@ QO uOWxDiQ}PB u=tR R= `}=vY u}= XN=W x@

p}rLD "5
OL=w |=yxW} Q O=OaD u}}aD w =yxO=O |}=}=B |UQQ@ "1"5

Qrwi � |m}O uwtR; R= xO=iDU= OQwt |=yxO=O |}=}=B |UQQ@ Qw_vtx@ xrLQt u}= QO
u}}aD |=Q@ '|}=}=B=v C=@F= CQwY QO u}vJty "s} Q}o|t xQy@ 12 �ADF� xDi=}s}taD
"CU=xOW xO=iDU= |v=tR|QU QDq=@ w pw= |x@DQt p[=iD R= OL=w |=yxW} Q O=OaD
xt=O= QO [26]"CU=xOW ?=NDv= 13|m}=m ; Q=}at x@ xHwD =@ R}v xv}y@ |=yxikw O=OaD

"OwW|t x�=Q= Qrwi � |m}O uwtR; x@ \w@ Qt G}=Dv
Qw_vtx@ u}=Q@=v@ &OvDUy =}=B=v =yXN=W |t=tD xm OyO|t u=Wv 1 pwOH G}=Dv
sm =L \@=wQ p}rLD |=Q@ |atHsy |=ypOt R= O}=@ ?P=m |=yuw}UQoQ R= ?=vDH=
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4. error correction model
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6. cointegration regression
7. cointegration parameter
8. cointegration vector
9. Granger causality Test
10. Johanson co-integration test
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12. augmented dickey-fuller test (ADF)
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