(Quantitative analysis)
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3 Stationary

Unit root
Cointegration

Error Correction

Stationary

Stationary
Stationary

Nonstationary

Stationary
Yt
Mean:  E(Y) ="
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Yt Stationary
Ytm Yt

E(Y) = E(Yem) = A
Var(Y) = Var(Yttm) = @'
Cov(Yt, YtH) = Cov(YemL Yt = I,

Stationary
Plot
Stationary :
Stationary
Autocorrelation Function (ACF)1
ACF (Lag) k X
X =1l
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1Danodar N Qujarati, Basic Econometrics. (Singgpore: McGrawAHill, 1996), p.714.
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: Basic Econometrics, Qujarati, p.715.
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Stationary
Unit root Dickey and Fuller (L979)
Yt=apY, 0+ (3.1)
Y (Y1)
P (Coefficient of lagged)
(Stochastic error term)
@
p =l Y, o o Unit root Unit root
Random walk Random walk
Nonstationary Stationary HO: p =1
P ! 0 Unit
1ot Nonstationary
Nelson and Plosser (1962)2 Unit root
Trend stationary (T§) D ifference Stationary (D9)
Y,=atfh+ (3.2)

Stationary <
(3.2) T$ [a + fk)

Stationary

C.R. Nelson, and C.I. Plosser, “Trends and random walks  macroeconomic time series,” Journal of

Monetary Economics 10 (September 1982): 141-146.
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(Frist differences)

Stationary
Nonstationary 1 Stationary
AY =M (3.3)
3 , Stationary
7 AY, = (Y, - Y. Y,
(3.3)
Vo= a +0vta+s NV, o (3.4)
0 p = ,17: 0 P 3
Schwert (1987)3 ; X statistic
Yl=a +pYU + fix + 28A Y+ vt (3.5)
Y,
a
P
3
! (Time trend)
XMAY Y,
=i
P (M aximum lag)

G. William Schwert, “Effects of model specification on test for unit roots in macroeconomic data,”

Journal of Monetary Economics 20 (July 1987): 73-103.



(3.5) Augmented Dickey-Fuller

Unit root

(Higher order autoregressive moving average process)d

(3.6)

AY, =a +fix +/ 1+ X vy +V

[= p-1!
(3.8) Stationary
0 T-ratio t-statistic
T-distribution Dickey and Fullers
Absolute term ,
Stationary
Unit root
Nonstationary [ntegrate
Integrate
At =4+ 3\t YAWL it A 21+,
T-ratio
AY1 Stationary Integrate
Stationary [ntegrate

, “Cointegration and error correction approach:
13(

6 TSP7.0

T-distribution

1(1)t

2538): 26.
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Cointegration

Cointegration Granger
(1986) Engle and Granger (L987)
Nonstationary

First differencing

Spurious reqression :

Cointegration

Spurious regression

Nonstationary

Engle and  Granger (1987)8

Cointegration (Least
squares) The Cointegration Regression Durbin W atson (CROW ), The Dickey-Fuller (DF)
and the Augmented Dickey-Fuller (ADF) Non-cointegration

1 The Cointegration Regression Durbin Watson (CRDW)

CRDW
DW

Cointegration

Robert F. Engle, and C.W.J. Granger, “Co-integration and error correction: Representation,

estimation, and testing,” Econometrica 55 (March 1987): 251-276.



V1= g + ySXt+ ut
2 (Constant term )

P (Coefficient)

, (Error term)

oW Non-cointegration

2 Dickey Fuller (DF) Regression

() CRDW

Au, = yUtl ¢

() Nonstationary

Non-cointegration

3. Augmented Dickey Fuller (ADF) Regression

DF ADF

Dickey and Fuller (L979) " Autocorrelation

(Lagged differences)

‘‘‘‘‘‘‘‘‘‘‘‘ (3.9)
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hot=y W+xongg+®’ 00 (3.10)

P (The optimal lag length)

Akaike's Final Prediction Error (FPE)

FPE
FPE(p) = (T+P+ 1) * SSE(p)
r-P-)
I
SSE(p) Sum of Square Error (3.10)
X y DF Flo -
y =1 X, Y, Cointegration X Y,
Error Correction
Cointegraion Error Correction (EC)
Granger representation theorem 7
(Cointegrating
relationship) Error Correction M achanism
Error Correction Autoregressive Distributed Lag
(ADL)
Yoz M0+ X+ yfikel s 1+ L T (3.11)

Robert F. Engle, and C.W.J. Granger, “Co-integration and error correction: Representation,

estimation, and testing,” Econometrica 55 (March 1987): 254.



(3.11)

(Autoregressive component)

3

ADL

(Distributed lag comoponent)

! (3.11) ADL(LI)

_(pg_t PB_ | ;p02+0p3+ a:- 18

(-a)

(3.11)
Yl= 101+ PAt (I-Pt-a)k,_, ¢ Lot (3.12)
[

YooYtz St B(X =X 0 (o -0)(YeLr- X0+ (3.13)
AY, = Y -V WK, = X, - Xt

(3.13)
AY, =p+ SAX + (@a-)(Y_1-X,)+ | T (3.14)
(3.14) EC

Autoregressive component [

Distributed lag component LADL(r, )

1w W

!
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Yoo oYUl ocayu = o MoXts XL s sXtgt (3.15)

ALIYU= 0+ BL)XE+ A E (3.15)

AL) = 1-a,L-.-ay

B(L) = /0+ py + ..+ py
LXE = xtl LK, = LLXG = XE2 L b} = Xty

(3.15)
Yoz 0t eVt SAPAY e /K STIX -0t (3.17)
«i+=- X ;j=1,2,.,1-
k=j+1
« = iX
x =-1Aa =12 Ul
P=-1ta

(Total multiplier)

o (3.18)

-«

Cointegrating Cointegrating

Vil (3.07)
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AYt= 0+ (2~ )Ytl+ " AYn+ § WX, + 18<t]+ AXLLE £ (3.19)

(3.10) <1l [a- DEDX)
fa- UVtL+ % 0= @-0yel- 0y (3.20)
(3.20) (3.19)

AYU= 0 ¢ CBAYE + AAX, # 0Ll a AKX ¢ (- 1YL DX+ £l onn(3.21)

Distributed lagges of Y, Xt EC
term (Y1 - DXLl

EC

EC term (Size  of

disequilibrium error)



1
(Gross domestic
product: GDP) (Value added)
6DP 2531
1980 6DP
ENANE
6DP 2531 2523
2503-2513 2513-25123 2499 2515
GDP 2531
Deflators L0
(Capital stock)
2531
2513
(Total labor force)
( 3 A VARAR]
! ) !



l
1512%
.
1 '
(Current lobor force)
(Total exports)
2531
(Price indices)
CL503-2536
C 18082010 C 501 :
1918 , c 02500 .. 1528 ,
BVARE fo VO 2 VA RR

VTN
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