§ of
41

Panel Data Approach
Cointegration Johansen and Juselius (1990)

Flexible-Price Monetary Model Sticky-Price Monetary Model

Flexible-Price Monetary Model
(1) = 'm*)"<b(Y'y*)‘+x(i-i*)‘+ '
(2): r s By tx -t

Stickv-Price Monetary Model
(B 520 -mey-0(T-yoyvpeeny - ot (-84,

log t
(m = m*) log ] t
( M2
(y-yot og t
(i-i*)t t
( interbank rate)
{ "), t

residual terms ( t=( 1, 2. '3 '4))
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( *

Exogeneous
(Openness)
(GDP)

Flexible-Price Monetary Model

Flexible-Price Monetary Model

1 @
1 0- i
2 m- %
?
3 v - v

4 (1t - 719



Bilson (1976)

Macdonald and Taylor (1992)

Stickv-Price Monetary model

Sticky-Pnce Monetary Model

1 0-1

2 AN

3 V- v
4 (M -

Chinn (1997  1998) Groen (1998)
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Bilson (1976)

Frankel (1984)
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Frankel (1984) Chinn (1997  1998) Groen (1998) Nitinant (1995)

Flexible-Price Monetary Model
Sticky-Price Monetary Model

(1) )
(3) Non-stationary process Unitroot  Augmented
Dickey Fuller Integrate
Cointegrating vectors (Cointegrating ranks)
Johansen's Likelihood ratio test

VEC Model
Cointegrating vectors

Adjusted J-Test

Chow Test

4.2

Ordinary Least
Squares (OLS) Two-Stage Least Squares (TSLO)
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(Spurious relationships) 4 Non-stationary
Stochastic process

Multicollinearity

“Non-stationary” Collinearity
First

differencing ?  Box and Jenkins (1970)
Stationary48
(Implicit assumption) Stationary
Cointegration Error
Correction Non-
stationary
(Cointegrating relationships)
Cointegration  Error Correction Model
Stationary Cointegration Error
Correction Model Johansen & Juselius (1990)
J-Test Chow Test
a , “ Cointegration and error correction approach:
13,3 ( 2538): 20-33.
I Stationary process
Stationary
1. (mean)
2. (Varian)
3. (Covariance) t
Non-stationary
Non-stationary stationary
(differencing) 1 2
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42.1 Stationary
? Stationary
Unit root Dickey Fuller (1979)
Autoregressive model (1)
2)
v, =«0+«l ta2y, x+ut (1)
(1)
Avi=a0O+axt +(a2-\)Yt_1+ , (2)
Y, T Time Trend
Trend Stationary :
(Random variables) .~ iid (0,<T,2)
Dickey-Fuller (DF) HJO™ =0, a 21
HLicws < 1 Tau ratio t-ratio

Dickey-Fuller statistic

Non-stationary Unit root

Unit root Dickey-Fuller
Autocorrelation ?
OLS Dickey Fuller
(1981) lag (Ayt))
Augmented Dickey-Fuller test (ADF)®
&Yt = OV X+ jrj)j Vi + 3)
AY, =ao+dYtx+ jr0 &yt +U]| (4)

MWalter Enders, Applied econometric times series (New York: John Wiley&sons,1995), pp.222-
223,
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AF, =«(0+«IT+SYt 14> > AR, + 1 (5

Ay, = Y,-Ym 1Y, = veYC:or (Yt Ya....YQ)’ = «2- 1 k
lag 8) () ()
Autocorrelation
Dickey-Fuller Unit root
drift  time trend (5) drift
(4) )
Dickey-Fuller (1981) F-statistics
(4) 0 =al=0 <Jlstatistic! ' time trend
(5) O0=0=a, =0 42 statistic
drit  time trend 60=a,=0 (23
002 (3 F-test

_ (RSS(restricted ) - RSS(unrestricted))/r
'~ RSS(unrestricted)/(t- p)

RSS(restricted) RSS(unrestricted) sum of squared residuals
restricted  unrestricted

[ restrictions
t usable observation
p parameters unrestricted
422 Cointegration Error Correction mockl

Cointegration Error Correction
? ' (Long-run
equilibrium relationships) Spurious regression
Non-stationary
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Cointegration (6)
Non-stationary 1(2)
(Cointegrating relationships) xt Y,
6 Z (7)
Yt=a,+px,+zt (6)
Z'=Y'-at-pX' (7)

Cointegration Error Correction
“Granger Representation Theorem” (Engel and

Granger,1987) X, Yt (6)
“Error-
Correction Mechanisms”
(7) [
@)
Ax 1=z ' 1+ flagged (A x ', Ay ) + eu (8)
AF, =@iz' x + lagged (A X', AY' )} +£2 9)
Z'=Y '+ pXLL'x Error-correction (EC) term 1 382
white noise 0L @2  non-zero (8) 9)
distributed lags of first differences of X,
and Y( EC term J ?
Cointegration Error Correction Johansen and
Juselius (1990)
Multivariate Cointegration Vector Autoregression (VAR)

Y= (V4 Yy

y 7yt 7IREk+ 1 (10)
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8, (,~iid)

A
(10) Error correction model
Ay, = LAY 141 YR+ kKAYtkl+nv k+8, (12)
[, = (l-n, - 2-..- =23, 1k
N = 0Nk
| Identity Matrix
n Rank
n Cointegrating vector Y,
Ay, Ayl Integration riy, .k
Integration
Johansen Juselius lag
Cointegrating vector VectorY,
VAR model (10) "Likelihood Ratio Test"  Sims
"Minimum final prediction error test'  Akaike Likelihood ratio
test lag
IR = (T-c)(log 1£rl-log IEul)
.
C parameters  unrestricted model

log Xr log Zu log  determinant of variance/covariance matrix z
restricted  unrestricted model

HO: Lag Lag restricted model
HL: Lag Lag unrestricted model
LR test statistic X2 - degree of freedom

coefficient  restricted model
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Cointegrating vectors Vector Yt 3

(1) Rank ( ) =0

(2) Rank (1) = Full rank Vector Y,
Stationary Integration
(3 Rank (I1) r 0<r< Cointegrating vector [

Cointegrating vectors () VAR model
Trace test ~ Maximal eigenvalue test

Mrace () ~'T X (1-Ai)
i=r+1
Max (n) ~ T 0 M+l)
.
Endogenous variable
X Eigenvalues ﬂ
Trace test (Ho) VAR model (11)
Cointegrating vector [ (
Cointegrating vestor [
Maximum eigenvalue test (Ho) VAR model
(11) Cointegrating vector r 7 (HY
Cointegrating vector r+1
Likelihood Ratio test Serletis (1994)
Tract test Maximum eigenvalue test
Eigenvalue p-r Trace test

Cointegrating vector

=0 (H0)  Cointegrating vector
VAR model
Cointegrating vector r<
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<2 <0 < 0-1  10=123.
Cointegrating vector = 10 normalizing Cointegrating vector p
Cointegration Error Correction Model

Johansen and Juselius (1990)

1 Stationary
Unit root  Augmented Dickey Fuller (ADF)
Integrate
2 Cointegration
Cointegrating vector ~ Maximum likelihood Trace
test Cointegrating vector
3 Error Correction Model

Cointegrating vectors

423 J-Testd)
! nonnested
A
Adjusted R2 (r 2) E2

J-Test

Damodar N. Gujarati, Basic econometrics (Singapore: McGraw-Hill Book , 1995), pp.487-
493.



Model A: Y1=a@, +axX 2 +ul
Model B: Y1=np1l+p2Z2 +V,
Y X VA

vi-a, +ax 2 +«I b+,

T-Test «3=0
A
A
A B
A
3 1
2 y
lo=pl+p22 Y,
3 =0
B A
A B
? J-Test
1
1
2 1
)

T-Test

1

Y-B

(16)
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T-Test
T-Test
4.2.4 Chow Testd
? Chow test
regression
First Period: Y = €(1 QX1+ 1 (17)
t=12..1
Second Period: Ye - pi+ + U (18)
t=1,2... 2
: disturbance term 1 2 1
2
1) 1~N(0, (32 2- N0 a2
error term model
) 1 2
Chow test
1 1 2 (19) sum of
squared residual (RSS) 1 degree of freedom 1+ 2k k
parameters
v, = X+X&+y (19)
2 (17) (18 2 s+ RSS
(17) (18 degree of freedom kK 2k
4= 2+ 3 (egree of freedom B 22
3 5= 1- 4

L Ibid., pp.262-265.



Chow test

" Tilr 2 2K)

F-test  degree of freedom

(20)

Chow test

F-test

F-statistics

p-value

(17)

F
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(20)
k =+ 22k F
F-statistics
(18)
(20)
3
F
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