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1.) Stationary and Nonstationary

Nonstationary

process Unit roots stationary
Mean :e(x,) :constant= (i
Variance :v(xt) = constant = 2
Covariance OV (X,.Xt+k) = E(X, - n)(x,*k- )= ak-
(Means) (Variance)

(Covariance: a k)
(9ap)
(Random Process)

Nonstationary



2. ) Integration

Integration
Difference Stationary 1(1)
“Integration” Difference Nonstationary
Stationary stationary Level
Integration 1(0)
3.) Unit root

Unit root (Orders of
integration) 2 Dickey and Fuller (1979) Phillips
and Perron (1988) Dickey and Fuller (1979)

( , 2538)

Unit roots Dickey and Fuller

Autoregressive Model
X, = pX,_, te, g, ~iid (0, o’ )
IPI< 1 x Stationary P=1 x Nonstationary
0 @
AXL=ext 1+
p=\+0
(Null hypathesis) 0:6=0 p=1
(Alternative hypothesis)  Ha:0<0  p< 1l |
Nonstationary Unit root

Ho :0 = 0 Ha :0 < 0 P<l X,

Stationary integration of order zero: 1(0)

X

1 (random walk with drift)



Al=at+textl+ 1 L (3)
X (random walk with cift)
(linear time trend)
AXl=a+pt+ext+, L ()
t= 3
Unit root DF Augmented Dickey
Fuller (ADF Test) Unit root
Error term {£1) lag  Ax:
DF
AX =ex 1+ I OAMILEL L ()
AX =atex 1+ 1 GALt L (6)
A=zatpt X +z9AG+, . (")
lag AX 11
Stationary lag Autocorrelation
lag power
Unit root
Unit root lag Schwert Akaike
Information Criteria
(), 0 (7 Deterministic trend
(Data generating process: d.g.p.)
deterministic component power Unit root

Ultiat
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t-statistic
x1{6 ) DF and ADF

4) Spurious Regression

Spurious Regression

Nonstationary
Spurious Regression
Spurious regression R?2 t-
statistic

5.) Cointegration and Error Correction Model (ECM)

Nonstationary
Spurious Regression Differencing
Cointegration and
Error Correction
Nonstationary
Spurious Regression 2
Integration Cointegration
2 Integration y (1), X4, z~1(2)
Cointegration X Z cointegrate
Linear combination (xbz) 1) cointegrate y
Integration Linear combination
10) Cointegration and Eror Correction 2

L. Engle and Granger (1987) (EG Approach)



(Endogeneous variable) (Exogeneous variable)
Ordinary least squares (OLS)
2
Cointegrating relationship
(10)
y, =athxt+ 1 (8
1 Unit root , Stationary  x Y
cointegration
Error Correction Mechanisms
Ay, =49+ M 1 +E 0JAX, + X 04jAy,, +e -(9)
A* =po+ pli 1+ E AJAX +V p¥iky -j +e2 -.(10)
M, Error correction term 8)
(S y X
(Speed of adjustment)
9 (10 Level
10) First difference () Spurious
regression 1(0)

Cointegration 1-10)
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G 0

2. Johansen and Juselius (1990)
cointegration endogeneous
cointegration Full
Information Maximum  Likelihood (FIML) Approach Cointegration

Vector Autoregressive (VAR)

Z, ~H + AtZt1+...+ AKZtk+£1  t=12,...T e (10)
Z, () Z,
Non-Stationary ] Stationary, Z, - /(1)
u ()
A,.. Ak (*) \
£1 (")
(12) Vector Error Correction Mokl
(VEOM)
AZ =A+r AZ 1+, +1vAZ tH+HZ10+£1 - (12)
AZ, = +nz,_l+Yj1r,AZ(J.+£1 ..... (13)
(1 Al+l, ..., At
n=-(-Z,-..-Ak) | Identity Matrix ( *)
Cointegrating Vectors  Z, lag
VECM Likelihood Ratio Test
Sims (1980) Minimum Final Prediction Eror Test  Akaike (1969, 1970)
Cointegration ~ Johansen Rank n

Rank (ri) = n Full Rank Cointegrating Vector (f)
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(=) Z
Stationary Rank ( ) =0 n Null Metrix (r=0)
Rank () =r<
Cointegration r
Johansen Likelihood Ratio
Trace Test il Cointegrating
Vector r Cointegrating Vector
r ' or=0 r=
() =-r1 1~ 2)
:
A Eigenvalues
Atrace Johansen
r=0
(No Cointegrating Relationship)
Cointegration Johansen
Engle and Granger
Engle and Granger
Cointegration Johansen
2 Cointegration 1
Cointegration Engle and Granger Cointegration
Johansen
Z endogeneous
(13)
(Inefficiency)
b 1 Cointegration Engle and

Granger
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2.1.2
1.)
(Dr) (D)
(1)
(R)
21
P > y
Q
21
(PR (PR
(marketing margin) (
)
2)
3
? ?
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(2539) Bateman
Suan Tan
( ) ( )
Transfer function Model ~ Box and
Jenkins 3
3F.0B. . 2538 34.91%
43.46%
35.14% 2538
0.82% 2531
2538 16.11,

11.68,8.91  6.94%
(25%)

130
, 230
203
18 3
0.27 0.043
Regression OoLS (2538) 3
F.0.8. 3
F.O.B.
3 1

3 0.66



Logarithmic Variance

Organization)

Coppock)
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(54) !

(International Tripartite Rubber

(2546)



30

50

2.2.2

(2546)

80

(2546)
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(Time Series)

Stationary (2539)
(2540) (2545) OLS
(Error term)i stationary
Nonstationary
(Spurious equation) Stationary
(2539)
30
60 (2540)
5
(2545)
Cointegration and ECM

Palaskas  Varangis (1991)

1
cointegration ECM
Palaskas  Varangis (1991)
nonstationary Palaskas (1995)
seasonal unit roots
5
1 4 seasonal

unit roots
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seasonal unitroots  Palaskas
Crowe (19%) seasonal integration
seasonal cointegration Palaskas  Crowe (1996)
integration  cointegration

consistency ~ power seasonal filter
(2542) Cointegration and
ECM Garch-M Model
(2542)
(
) (
)
(2545) Garch-M Model (2542)



-5.23

5.123

backward price transmission

Rapsomanikis,
Hallam and Conforti (2003) 7
(Asymmetric Price Transmission)

No et al. (2004) (
( ) 4

Noetal (2004)  Momentum-Threshold Autoregressive Mocel (VFTAR)
Error Correction Model
3 1

22
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(Aquiar, 1990;
Aguiar and Connor, 1997; Bernard &Wllett, 1996; Kinnucan &Forker, 1987)

(Ward, 1982) Aguiar  Santana (2002)
6
3

Aguiar  Santana (2002) Cointegration and ECM

Rapsomanikis, Hallam
Conforti (2003-2004)

2 4
Ethiopia
Rwanda

Uganda
Egypt Rapsomanikis, Hallam  Conforti (2003-2004)

Cointegration and ECM
Rwanda  Cointegration
Ethiopia Egypt

Egypt
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2
Robert Romain, Maurice Doyon and Mathieu Frigon(2002)
(marketing margin moclel)

2 New York City Market (N\YC) ~ Upstate New York
Market (UNY)

Robert
Romain, Maurice Doyon and Mathieu Frigon(2002)

NYC
UNY

Robert Romain, Maurice Doyon and Mathieu Frigon(2002)
Tirths p. Dhar and Ronald . Cotterill(2002)
Tirths p. Dhar and Ronald . Cotterill (2002) Cost Pass Through

Rate(CPTR)

CPTR
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