(time vary volatility) ARCH effects
Cointegration  Error Correction Mokl (ECV) ' Engle&Granger
1 ARCH effects ARCHM
2 Stationary Integrate
A ARCHM Stationary
Stationary A non-stationary

Ermor Correction Model (ECM)
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411 1 ARCH effects

k 8
Y= PP 2+~ +PKXR 0)

(t1) :
aOt«l D
r N[0,(al+al 2] (2)
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2
1 ARCH(1)
(autoregressive condiitional heteroscedasticity of order 1)
ARCH effects ’ > ARCH)

a,=ala, ,+a2 i+ +ap 3

3 R Engle
' 3 a,x 2

«2=40+8& 11+42 12+..+apllp (4)
, 1
ARCH(p) Lagrange
Multiplier (LM tests LM Chi-square

P

NR~XP2----sememsieesenes -(9)

R™ correlation coefficient
ARCH : Bollerslev " GARCH
(ARCH term)
(GARCH term) GARCH(p.g"
a;=abkel ;+.+ap ,,+XB,+.+X@,;
ARCH

(asymmetric)
Zakoian TARCH
C=atta 1 ;+a2 ,;d,1+Pcr,
EGARCH Nelson
log(a,=a0tPiog(CJ,;)+all Ja,11+aZ 1a,)



ARCH GARCH
multivariate
TARCHEEGARCH
ARCH
Cointegration ! $
A ARCH
ARCH effects
ARCH effects
M (time vary volatility) ~ Engle
~=a +filait + —+ PkMt + ¢ )+ £t
a 4
4.2
421 2 | Stationary
Stationary
!
Stationary
I} (mean)

EMEQEED
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IiQ

ARCH



2 ? ' (variance)
Var(X)=Var(Xen=Gx t m
3 17 (covariance)
t
Cov(X, XeK=Cov(Xemptmki=yK
? ?
non-stationary ? 7 ?
77 7 ? ?
? 77 ?
stationary ? Stationary
L7 ' ?
77,
1IN ? Homogeneous
? 77 Stationary ?
2 7
2, ? 27
Stationary ~ ? ? logl ?
3. ? 79
77

| «  Stationary

1?7?79 ?
? ? ?
non-stationary 41() ? ?

? stationary £ 42()

?

41

non-
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. non-stationary

. Stationary
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2 Autocorrelation Function (ACF)

stationary £ 42()
stationary £ '4.2()
£ 4.2 Correlogram
.non-stationary
autocorrelation
A

R

Stationary

autocorrelation
A

Correlogram
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non-
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Unit Root
Dickey&Fuller
XIX2 _ xn . ,
1
First order Autoregressive (AR(L)
X=pxMre, (6)
P
& (8&NID(0,G2)
Ip I<1 X stationary
t [P 1>1 non-
stationary Exponential IP1=1
non-stationary X
ta2 Random Walk
Stationary
Nelson&Plosser(1962) non-
stationary 2
1.Trend stationary process
Deterministic (trend)
Stochastic stationary
f
X=CCHPtHet----emememememem- (7

0 0
X



! Xt
a+(3t
81 1
2.Difference stationary process
stationary I
x=x,It d+8,  SHid(0,(Tg2-------- 8)
d driftterm

Difference stationary process
X=X, ltd+et
XM=X12+d +eM

Trend stationary process

X,=x0+d+e0
§
Xt=X0+dt+i]£1 (9)
1 9
intercept 1 9
1 stationary
9 stationary

non-stationary

Pure Stochastic Process
Deterministic Process

Difference stationary process
Difference stationary process
Trend stationary process
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Nelson&Plosser ' Unit Root  Dickey&Fuller
v ' Autoregressive Model '
x=ot0+a t+a’+e - (10)
0 dift  linear deterministic trend
linear deterministic trend ' ' '
Trend stationary 0
XP< =a OH{*1+aArX.-1+e.
Ax=alra 1+22 ISt ('l
az=a2i
Dickey&Fuller
HOa;=0
H1a A0
HO
non-stationary Unit
Root
linear deterministic trend 2
dift  linear deterministic trend 13
LW EE T\ VR —— (12)
A=aX ¥, (13)
Unit Root Dickey-Fuller
Autocorrelation
OLS
Dickey&Fuller ! lag (AX) 1 !

Augmented Dickey-Fuller (ADF) £
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AX1:a0+a,t+a2X1_1+1:1 AXt 1+£1 (14)
AXl=an+ 2X11+2 SM'-, + | (15)
« 1 (16)
k ' £ lag 1“1 16
Autocorreation
Dickey-Fuller Unit Root
dift  linear deterministic trend 14
dnift 15 16
Stationary
Cointegration
422 Cointegration
! Cointegrated
( Seasonal Factor ) 1 Cointegrated
1, Stationary
Stationary

Cointegration
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2 , Stationary
Stationary
Cointegration
Cointegration Engle&Granger
? 2 Tiwo step approach
ARCHM
tafF;+< - +eM an
A log
F . "3 log
a, ARCH effects
1 (C)
stationary Engle&Granger
1 ' 2 Dickey-Fuller(DF)  Augmented Dickey-Fuller
(ADF)
tDickey-Fuller(DF)
17
R (1)
Ae, 17
HX0'=0
HLO Vo

Unit root



49

2. Augmented  Dickey-Fuller(ADF) ' 1
|
Aet=fe " +2  Ael+ et (19)
p (Optimum lag)
Akaike Akaike
(Crticl ~ Values) f
Engle&Granger  Engle&Yoo T-statistic el
18 ( Critical Value) et 10)
Cointegration 17
; ECM 17 Cointegrated
EOM
423 4, » 1 Error Correction Model(ECM)
ECM
ECM

ASttl=c+ aet 1+ bAF, + dAat+2 akAStH k+2 PKAFtk+2 J-Aovt+ei—(2°)

etl error correction term 1
17



"1 -a=b=1

R=Std

ECM

d=Otk=Pk=8k=0
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