Cointegration  Efror

Correction Mechanism (ECM)
3
p X
p2
13 FOB 1
2
P X
p3 FOB
31 Unit root
Stationary 3
Stationary
OLS Nonstationary
Spurious regression Integration
Cointegration
Stationary  Unit root ADF
Unit root lag Deterministic trend
(Data generating process: d.g.p.) lag
deterministic components Unit root
Power lag Schwert
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l2 = int {I2(r /100 )74}
|12 (lag) T

Akaike Information Criteria
Ade - -2(LIT)+2{k T)
I log likelihood

K
log likelihood

[=% (1+10 2 )+logeeiT))

Data generating process: d.g.p.

ADF  Enders (1995: 256) Doldado, Jenkinson,
and Sosvilla-Rivero (1990)

1 trend
dnift (3.13) Ho'0 =10
AX1= a+ pt+ OXt 1+ |1 eM+ (3.19)
Unit root Stationary
2 deterministic
[egressors d.g.p. power
time trend Ho:p =0,given0 =0 [ Dickey-

Fuller 3 time trend
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Ho:0 =0 t-test
Stationary Unit root
3 Unit root time trend
(31)
A =a+tex, +z fAXLLt o (3.10)
Ho:0 =0 Unit root
(dlrift term)
HO:a = 0,given0 =0 4
Ho:0 =0
t-test Unit root
Unit root
4 Unit root drft  time trend
(3.1¢)
AX = ex, 1+ 2 OA( 1+ £l . (3.10)
Unit root
Unit root
3.2 Cointegration and Vector Error Correction Model (VECM)
Johansen
Unit root
Cointegration Johansen
ECM (VECM)
Endogeneous

(Efficient)



AP,

rank

Trace test

Eview
VECM

VECM

endogeneous

Cointegration)

- p+Nnp,_, tErAP,.. +e,

(P\,P2,p3)
n Cointegration
(r) = -1 E In(1- A)
' 3
Ho: Cointegration r
H- Cointegration r
Cointegration Johansen
Cointegration 0 2
Cointegration
VAR
Cointegration
Johansen
exogeneous
Eview ( 1
Pi = bPI +dPI (3.3)



Apy - P\ +2iOl-Px)+lagged(Apu,tsp11oap3t) (34)
Ap2l = fi2+a2(px- A)+lagged (Ap,2Ap2l,Ap3l) .(39)
Ap3l=JUs+ s (B>1- A)tiagged(apu,Ap2lApdl) ..(3.6)

(34) backward price transmission

(35  (36) forward price transmission (35)
(36)
ala2asl
1
(dummy)

VEOM (34), (35)
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APu=M +a\D(Pi- Pi)+<(1- D)(Pi- Pi)+lagged(Apu,Ap2,Ap2)
........... (37)

Apd=p2+a.(p{- pX+ 2(L- D)7 - A)+lagged(Apx,Ap2,Apd)
........... (38)

Apd=p3+a®D.(P]- A)+ 3(1I- D\px- A)+lagged(Apu,Ap2LAp3)
........... 59

D= Pi- Pi 0
D=0  px-px

=alla2=al ad=a"
Likelihood Ratio (LRtest)
f(X2) LR test

- 2log( Q)=T  log {8: i;} (310)
T
[ Cointegrating vector

Al eigenvalues restricted model

Al eigenvalues  unrestricted model

3.3 Cointegration and Asymmetric ECM (Endogeneous

variable)

Cointegration ECM



Cointegration

ECM Cointegration
ECM Error Enders and Siklos (2001)
Cointegration ECM
OLS
Engle and Granger (1987)
Pl—o+bP2+ML (310)
Eror stationary
Ay =ipivei+ (- npipx (3.12)
11
) = M-1*0
= 0 I, <0

stationary /1,
jO <0, p21<0 (L+p )L+ 2N

pXp2 Least squares [? =P2
Cointegration (312)
Cointegration Cointegration
(Asymmetric adjustment) t-stat

Enders and Siklos(2001) 31



No lagged changes

Obs. MW %% 9%
50 509 620 878
100 501 598 84
250 494 591 808
500 491 58 789
 Endlers and Siklos (2001)
No lagged changes
Obs. Wo %% 9%
50 189 212 258
100 190 211 255
250 190 212 253
500 189 211 2R

 Endlers and Siklos (2001)

31 The Distribution of (J)
One lagged change

W %% 9%
508 618 867
499 60l 830
492 581 804
488 579 78l
3.2 The Distribution of t-Max
One lagged change
W 9% 9%
192 216 264
191 214 257
190 212 283
190 210 251

Four lagged changes

90%
5.22
5.0
5.23
521

95%
6.33
6.28
6.35
6.33

9%%
9.05
8.82
8.94
9.09

Four lagged changes

90%

-1.89
-1.76
171
-1.69

9%

-2.14
-1.98
-191
-1.89

9%%

-2.69
243
-2.34
-2.29
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Cointegration
{-stat {-stat
{-max {-stat
px- 0 P1=0
px- p2=0
31
p2 PX P2

(Asymmetric ECM)

aPu=1pip -1+Q--1Dpir x +e,

(3.12)
(3.13) APX, AP
Akaike information criterion (Aie)
General-to-specific
criterion (Aie)

F-statistic |

3

[, p2
t-min
t-max

px<0  p2<0

0

{-max DX

Cointegration

Cointegration

Bayesian information criterion (BIC)

Akaike information
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