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5.3 First difference
First difference
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First difference 54
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Unit Root ADF Test
Enders (1995: 256)
Data generating process: d.g.p.
51

ADF Test

51 Dickey-Fuller Tests

69

Unit Root
UntRoot , 1
51

Critical values for

Medel Hypothesis Test Statistic 95% and 99%
Confidence
Ay, =Z«oto 1+ad+s, =) T -3.45 and -4.04
a0 = Ogiveny =0 *g 3.11 and 3.78
a2=0given y =0 Tpt 2.79 and 3.53
—_ =P 03 6.49 and 8.73
Db=Y=z.,=0 02 4.88 and 6.50
A< =al0+yy, 1+ | — -2.89 and -3.51
a0 = Ogiveny =0 14, 2.54 and 3.22
cy——c ol 4.71 and 6.70
Ay, = ry1 t+ | — T -1.95 and -2.60
: 100
 Enders (1995: 223)
5.2 Unit root
t-statisitc
r
%
1 lag first difference 12
)
A (3.13) o -1.93 T1=-3.46
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0.50

0.39
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-1.93

290
-1.93

-2,04

3.10
-2.04

-241

105
-2.18

-2.24

0.9
-2.04

-2.20

0.94
-201

-1.85

ppt =279
Tp =-2.89
Pap =254
p =194

= 86
ppt =2.79
t-stat =-1.67

T,=-346
*nt =2.79
t-stat =-1.67

p - -2.89
Pap =254
P =-1.94

pp =-2.89
Pap =254
p =194

Tp =-2.89

Pap =24
p =-1.94

o 1=-3.46
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(3.1¢) _o 0.90 ¢ =104
2 lag
P (31a) Y= 0 158 1 =-346
1lag
(312  a2-ogiveny=0 214 rp. 279
(3.1b) y=0 -0.08 =-2 89
1lag
(3.10) a0=ogiveny=0 017 Td) = 254
(3.1¢) y=0 1.09 P =-194
1lag
dx  (Bl)  y=g 590 1p =289
10 lag
k3 (31h) y=0 631 1) =289
6lag
* lag chwert: 12 = int q2 (T /100 ),/4}
Stationary ADF
(lag length) Schwert Akaike
Information Criteria
511 Px
Schwert lag 12
Unit root (3.13) constant
time trend y =0 t-statistic Px
-1.93 Dickey-Fuller -3.46
Nonstationary

Deterministic Unitroot  Power
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time trend a2=o(iveny = o
Tpt Dickey-Fuller
time trend ADF
Px Unit root (3.1b)
time trend y Nonstationary
(3.1b) Power
Constant Tav Dickey-Fuller
constant ADF
(3.1¢)
T t-stat y P
Nonstationary
Unit root (3.1c)  Power
Px Unitroot  Nonstationary
lag Akaike Information Criteria
10 (3la)  (3.1b) 2
(3.1¢)
Schwert
Integration Unit root
First difference dpl lag 12
(3.10) Unit root constant
(3.1¢)
5% Difference
Stationary
Difference stationary Integration
Akaike Information Criteria Unit
root (3.10)

Integration
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512 P2

Schwert 12
Unit root (3.1a)
time trend time trend
(3.1a) Unit root Enders
(1995: 256) y-01
t-statistic
Stationary
Trend stationary
Trend stationary ~ Difference stationary
Dickey-Fiiler P2 Difference
stationary t-statistic

P2 Trend stationary
Akaike - Information

Criteria P2 Unit root Nonstationary
Nonstationary
Unit root First difference (31)
constant (3.1¢)
First difference stationary

P2 Integration

5.1.3 FOB P3
Unit root P3 P2
12 Trend
stationary  Difference stationary Unit root
Akaike Information Criteria P3 Unit root
Unit root First difference Unit root

FOB  Integration




Pi

514

Unit root

stationary
5.5
12

stationary
Information Criteria

5.3

5.3

Trend stationary
Integration 1
Trend stationary
Integration 1
Unit root Integration
Trend stationary
Integration 1

76

Px
Unit root
2 Akaike Information Criteria
Unit root First difference
Difference
Integration
FOB P3
Unit root
Trend stationary  Difference
Unit root Akaike
Unit root
Unit root First difference Unit root
FOB  Integration
Stationary
Unit root
Unit root Integration 1

Difference  stationary,

Difference  stationary,

1
Difference stationary,
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5.2 Cointegration Asymmetric ECM

Integration
Cointegration
Cointegration
FOB
(ECM)
4
Cointegration
(Endogeneous variable)
g (Exogeneous variable)
5.2.1 Cointegration Johansen
cointegration Trace test ~ Max-eigenvalue test
' lag2 4 cointegration 5%
lag 8 Trace test 5%
cointegration Max-eigenvalue test
cointegration lag 2 4
Akaike information Criteria VECM
Lag VECM 2
InPx=-2.05 -8.20 InP2+7.56 InP3
lag VECM 4

InPI=-2.97 -11.72 [2+11.22 P3

multicollingarlity P2 P3
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VECM lag

2 4
lag
Cointegration Collinearlity
Cointegration
Multicollinearlity
Cointegration
5.2.2 Cointegration
Cointegration Engle Granger Enders
and Siklos (2001)
®.)
3
1 ()
3 (P2)
2 (1)
3 FOB (P3)
3 (1Y)

FOB (P3)
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54

1 2 3
Px=cltbP2+ 1 Px=a2+hP+  Pr=a3+b3p3+U1
) 027 -0.66 -0.77
(-5.77) (-13.02) (-9.47)
() 106 113 1.24
(76.39) (78.78) (50.38)
=1 (p-value) 0.0001 0.0000 0.0000
; {-stat
54
(Residual) Unit root 55
55 Cointegration

Pxz=axt P2+ 1 Px=a2+bP3+ 1 px=a3+hP3+

pi 0.195 0.3 057+
(-L42) (-3.09) (-4.92)
i 0.252* 0.32 0.40"
(-312) (-3.30) (-3.24)
t-max 142 -3.05 3.24
o 553 10.09* 17.37+
X - P2 (F-stat) 014 0.01 0.99
* 0.05
e 0.10
' AIC Cointegration 4

1 0 2 3
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Cointegration p
1 DX
Cointegration
F-test P
Cointegration Engle Granger
5.6 Cointegration ~ Engle Granger
1 2 3
Po-vobwpas o px-azenpzr o PBjian
: 029 0.25 049
t-stat -3.97 -2.89 -5.18
y- 0
1 unitroot A, = yal, + \(/:1X,A 0, i+£1
2 Aie 2 1,2
0 3

Cointegration

Cointegration

F.0B.

(ECM)

distributed-lag

general-to-specific ,

Engle Granger

Autoregressive

degree of freedom

Autocorrelation
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5.3

5.1

1
A=, +bP2+ 1

0.0000015
020
(-3.26)
106
(29.9)
NA
NA
NA
NA
NA
NA

0.11
NA

H/—612+b232+ 1 B/: v o T

0.0007
(0.24)
027
(330)
NA

128
(2462)
i
(271)
005
(-140)
NA

NA

NA

NA
0.00

0.0015
(0.28)
050
(561)
NA

118
(10.0)
NA

NA

0.18
(2.14)
0.29
(2.54)
-0.34
(-2.20)
(p-valug)

NA
0.13

3
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