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5.2

521
5211 Unit root
( R R Netural log ( ) (Seasonal
adjustment) M, Simple-sum
(InSM1), M Simple-sum  (InSMVE), M
Fisher iceal (InAVR), M Divisia (InDVE),
(Ink) (InCR),
6-12 (RN (RD
Unit  root Augmented
Dickey-Fuller (ADF) test
by, =ayt 1+x pay-i +£< (5.1)
dy, =«0 +ay,-\ + TjPiAy,-i +s1 52
Y, 2«0+ ay-1+ e2nt2 PAY,-Leg (5.3)
() . Intercgpt Trend
(52 Interoept

(63 Interept ~ Trend

Lag Lag
Schwart Baysian criterion (SBC)
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53

Augmented Dickey-Fuller

A

lag ADF Qiticdl Onticd Ly ADF  Otticd  Ontical

value 1% value % valuel% value %%
ML 1 -21475 41678 -35088 1 41933 -35814 29271
SV 1 0318 -41678 -35088 1 4497 41728 -35112
Ve 1 -21%3 41678 -35088 1 -4.203™ -35814 -29271
move 1 21548 -41678 -35088 1 -4.3026™ -35814 29271
'L A First difference
2 1ML InSMVR InAVR. - InDMVR Level
Intercept ~ Trend
3IMILIAV DV A Intercept
v A Intercept ~~ Trend
4, e 0 1%
** H P
Unit root 52
(InlSM1LInSVe, InAfVB InDVD)  Unit rot 1))
Level ISM 1SV 1riAve - IDVR Ly
=1 SBC
Non-stationary Level

Norstationary
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1 Unit oot

9% Stationary 1
53 Unit. root Augmented Dickey-
Fuller test
Level A
lag ADF  Qitid Onticdl Lay ADF  Citicd  ritical
value % value F% value1% value %o
IRY 1 -13046 41618 -35088 1 -54044“ -26143 19481
InCPl 2 378" 41728 35112 1 -26566 -35814 29211
RT 1 21959 41678 -35088 1 -3.34%8" -26143 -19481
RD 1 -219% 41678 -35088 1 -4.9321° -35814 29271
LA Firgt difference
2 IRY, CPLRT RD Level Intercept
Trend
3MY R A Intercept
Ted P R A Intercept
4w H 1%
* H o
Unit oot 5.3
lel  IRYIRT RD Non-stationary
G0 InCPY
Stationary o Phillips-Perron test  Lag =2
Do I

Non-stationary



1
INRY 1RT RD 99%
Stationary " InCPI '
95% Phillips-Perron  test
99%
InRY, InCPI, RT RD  Unit root 1(2)
5.4 Unit root InCPI Phillips-Perron test
Level A
Lag PP Critical  Critical Lag PP Critical
value 1% value 5% valuel%
InCPI 2 -1.7582  -4.1630 -3.5066 1 -48863™ -3.5778
1 A First difference

2. InCPI Level Intercept Trend

3. InCPI A Intercept

4. B 0 1%

* HO 5%
52.1.2 Cointegration
Cointegration ' '
Integration 1 1(2) Unit root
12)
Cointegrated Johansen and Juselius

1) Lag

Cointegration

VAR

Lag
Lag Lag
Lag
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value 5%
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VAR Lag Schwart Baysian criteria (SBC)
Lag Cointegration
InSMI' 1InSM2 1InFM2 InDM2
1 )
2) Cointegration
5.5 15.6 15.7 5.8 Cointegration
Trace statistics Normalized cointegrating vectors
Akalke informetion criteria (AIC) - Lag Lag
INSM' 1InSM2 1InAvR InDiVR 7,2,7 7
QOutside lag 7

Schwart Baysian criteria (SBC)

Lag

AC

10
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5.5 Cointegration Johansen maximum likelihood
M Simple-sum (SM1)

Cointegration LR test Based on Trace of Stochastic Matrix

Null  Alternative Eigenvalue  Likelihood 5 Percent 1 Percent

Ratio Critical Value Critical Value
r=0 r>1 0.510950 72.49092 53.12 60.16
r<1 r>2 0.404502 39.58756 3491 41.07
r<2 r>3 0.223069  15.74315 19.96 24.60
r<3 r=4 0.085922  4.132599 9.24 12.97

Normalized Cointegrating Coefficients : 1 Cointegrating Equation
InSMI InRY InCPI RT C
1.000000 -0.993898 -1.105053 -0.011912 13.01195
(0.31431)  (0.39992) (0.02113)  (2.62463)
SM1
INSM1 = 0.994InRY + 1.105InCPI + 0.012RT - 13.012

Ao Cointegrating vectors
2. M Null 1%
* Null 5%

3. Normalized cointegrating coefficients

Hypothesized
No. ofCE(s)
None***

At most 1*

At most 2

At most 3
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5.6 Cointegration Johansen maximum - likelihood
M Simple-sum (SM2)

Cointegration LR test Based on Trace of Stochastic Matrix

Null  Alternative Eigenvalue  Likelihood 5 Percent 1 Percent  Hypothesized
Ratio Critical Value Critical Value No. of CE(s)

r=20 r>1 0.429199 58.50194 4721 54.46 Nong***
r<1 r>2 0.399563 32.70910 29.68 35.65 At most 1**
r<2 r>3 0.153649  9.244622 1541 20.04 At most 2
r<3 r=4 0.033572  1.570832 3.76 6.65 At most 3

Normalized Cointegrating Coefficients : 1 Cointegrating Equation
InSM2 InRY InCPI RD C
1.000000 -0.730597 -2.214402 -0.025764 14.52816
(0.06442)  (0.08724)  (0.01015)
SM2
INSM2 = 0.731 InRY + 2.214InCPI1 + 0.026RD - 14.528

dor Cointegrating vectors
2. T Null 1%
*x Null 5%

3. Normalized cointegrating coefficients
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5.7 Cointegration Johansen maximum likelihood
M2 Fisher ideal (FV2)

Cointegration LR test Based on Trace of Stochastic Matrix

Null  Alternative Eigenvalue Likelihood 5 Percent 1 Percent  Hypothesized
Ratio  Critical Value Critical Value No. of CE(s)

r=20 r>1 0.425730 53.13040 47.21 54.46 None**

r<i r>2 0.362888 27.61625 29.68 35.65 At most 1
r<2 r>3 0.128716 6.878973 15.41 20.04 At most 2
r<3 r=4 0.011687 0.540771 3.76 6.65 At most 3

Normalized Cointegrating Coefficients : 1 Cointegrating Equation
InFM2 InRY InCPI RD C
1.000000 -0.718070 -1.323903 0.070959 10.24199
(0.08567) (0.16375) (0.02126)
FM2
INFM2 = 0.718InRY + 1.324InCPI - 0.071RD - 10.242

A1or Cointegrating vectors
2, T Null 1%
i Null 5%

3. Normalized cointegrating coefficients
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5.8 Cointegration Johansen maximum  likelihood
M2 Divisia (DM2)

Cointegration LR test Based on Trace of Stochastic Matrix

Null  Alternative Eigenvalue Likelihood 5 Percent 1 Percent  Hypothesized
Ratio  Critical Value Qritical Value No. . fCE(s)

r=0 r>1 0.421707  51.69501 47.21 54.46 None*
r<1 r>2 0.347391  26.50196 29.68 35.65 At most 1
r<?2 r>3 0.128305 6.870219 15.41 20.04 At most 2
r<3 r=4 0.011965 0.553696 3.76 6.65 At most 3

Normalized Cointegrating Coefficients : 1 Cointegrating Equation
INDM2 InRY InCPI RD C
1.000000 -0.693398 -1.423188 0.061805 10.38227
(0.07888)  (0.14064) (0.01816)
DM2
INDM2 = 0.693InRY + 1.423InCPI - 0.062RD - 10.382

1o Cointegrating vectors
2, X Null 1%
x Null 5%
3. Normalized cointegrating coefficients
Cointegration Johansen and Juselius
55 15.6 15.7 5.8
SM1 1SM2 1FM2 DM2 Cointegrating
vectors Trace test LR Ratio 4

1% 5%
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SM1 SM2 Cointegrating vector 1
1% 2 Cointegrating vectors 5%
FM2 DM2 Cointegrating vector 1
5%
SM1 1SM2 1FM2 DM2
5.9 SM1 1SM2 1FM2 DM2
InNSM1 InSM2 InFM2 InDM2
-13.01%** -14.53 -10.24 -10.38
InRY 0.99% 0.73%** 0.72%** 0.69***
InCPI L11*** 2.20%%* 1.32%%% 1.42%%+
RT 0.01 S - -
RD - (ESEEx -0.07%** -0.06%**
L 1%
SM1
(RY) (CPI)
SM1 t-statistics
99% (RT)
SM1
SM1
RY 0.99 SM1 RY
0.99
CPI

111 SM1
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RT
M2
SM2 1FM2 DM2 RY 1CPI RD
M2 99%
RY SM2 1FM2 DM2 073 1
0.72 0.69
SM2 2.21 FM2 DM2
1.32 1.42 \ RD SM2
FM2 DM2 -0.07 -0.06
M2
RD
, SM2 FM2
DM2 '
5213 Error-correction model
Cointegrate Error-correction model (ECM)

Error correction term (EC(-1))



5.10 Error-correction model (ECM)  SML

AlnsMI
t-statistic
EC(-1) -0.095 -3.067**+*
AInSMI (-1) 0.320 1.862%*
AInRY(-1) -0.115 -1.120
AInCPI(-1) -1.319 -1.617*
ART(-1) 0.007 0.911
. 1%
xx 5%
* 10%
511 Error-correction model (ECM) SM2
AlnSM?2
t-statistic
EC(-1) -0.124 -2.318%**
AInSM2(-1) 0.480 3.753%**
AInRY(-1) -0.056 -1.517*
AInCPI(-1) 0.155 0.537
ARD(-1) 0.001 0.357
C 0.018 2.913%*+
- 1%
* %

* 10%



5.12 Error-correction model (ECM)  RW2

AInFM2
t-statistic
EC(-1) -0.276 -3.396%**
AInFM2(-1) 0.226 1.539*
AInRY(-1) -0.103 -1.389%
AInCPI(-1) -0.353 -0.693
ARD(-1) 0.009 1.186
C 0.031 3.890***
kk 1%
> 5%
* 10%
5.13 Error-correction model (ECM) DM2
AInDM?2
t-statistic
EC(-1) -0.328 3.564***
AInDM2(-1) 0.245 1.688**
AINRY(-1) 0.111 -1.417*
AInCPI(-I) -0.318 -0.594
Ard(-i) 0.010 -1.377*
C 0.030 3.725%**
kk 1%
s 5%

* 10%
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SM1
Error-correction term (EC(-1)) -0.095
1% SM1
9.5
SM2 (EC(-1))
1% SM2
12.4
FM2 DM2
(EC(-1)) -0.276 -0.328 1%
27.6 32.8 FM2 DM?2
Error-correction model SM1 1

SM2 1FM2 DM2
DM2 FM2 1SM2 SM1

52.14

(RY) (CPI)



Ho
Ho

Ho :
Ho :

Ho :
Ho :

Ho :

Ho

5.14
(RY)
Lag
SM1

InSMI does not Granger cause InRY 1

. InRY does not Granger cause InSMI

SM2

INSM2 does not Granger cause InRY 1
INRY does not Granger cause InSM2
FM2

INFM2 does not Granger cause InRY 1
INRY does not Granger cause InFM2
DM2

INDM2 does not Granger cause InRY 1

:InRY does not Granger cause InDM2

:*** 1%
b 5%
* 10%
5.14
SM1 RY
F-statistic p-value
SM1 RY
p-value 0.95

SM1

F-statistic

4.290
0.004

3.029
3.834

3.816
0.360

3.568
0.708

SM1

0.04
5%
SM1
RY

p-value

0.044**
0.948

0.089*
0.057*

0.057*
0.552

0.066*
0.405

SM1

80

Causality pattern

InNSM 1-» InRY
INRY -  InSMI
INSM2—> InRY
INRY —» InSM2
INFM2—2» InRY
InRY InFM2
INDM2—>InRY
InRY ~ InDM2
SM1

RY
RY

F-statistic
RY



Level

FM2

, 9.15

(CPI)

SM1

SM2
DM2

SM1 1FM2

RY RY
RY

DM2
RY

Lag

Ho:InSM1 does not Granger cause CPI 1

Flo : InCPI does not Granger cause InSMI

Ho
Ho

Ho
Ho

Ho
Ho

SM2

:InSM2 does not Granger cause InCPI 1

InCPI does not Granger cause InSM2

FM2

:InFM2 does not Granger cause InCPI 1

:InCPI does not Granger cause InFM2

DM2

:InDM2 does not Granger cause InCP11

- InCPI does not Granger cause InDM2

kK
*k

*

1%
o
10%

6l

SM2 10%

RY
SM1
(95%) SM2

F-statistic p-value Causality pattern

7.640 0.008*** InSMI—» InCPI
0.158 0.693  InCPI InSMI

2.370 0.131  [InSM2\> InCPI
0.245 0.623 InCPI InSM2

6.970 0.011** InFM2—> InCPI
0.008 0.929  InCPI InFM2

7.180 0.010*** InDM2—> InCPI
0.004 0.949  InCPI INDM?2
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5.15 SM1 CPI
F-statistic p-value 0.008
SM1 CPI 1%
p-value 0.693 90%
CPI SM1
SM2
CPI FM2 DM2 CPI
5% 1% CPI FM2 DM2
10%
SM1 DM2 CPI
FM2 SM2

5.2.2



Ho

Ho

Ho :

Ho

Ho
Ho

Ho
Ho

5.16
Lag
SM1
:InMB does not Granger cause InSMI 1
:InSMI does not Granger cause InMB
SM2
INMB does not Granger cause InSM2 1
:InSM2 does not Granger cause InMB
FM2
:InMB does not Granger cause InFM2 1
:InFM2 does not Granger cause InMB
DM2
:InMB does not Granger cause InDM2 1
:InDM2 does not Granger cause InMB
Sk 1%
x 5%
* 10%
5.16
F-statistic p-value
(0.10)
p-value
SM1
SM2 F-statistic
1%

83

F-statistic p-value Causality pattern
0.087 0.769  InMB " InSMI
5.848 0.020** InSMI—> InMB
9.094 0.004*** InMB —» InSM2
0.975 0.329  InSM2\> InmMB
0.011 0.916  InMB -V InFM2
6.747 0.013** InFM2—> InMB
0.057 0.813 InMB” InDM2
5.708 0.021** InDM2—> InMB

SM1 SM1
0.769
SM1
0.02
SM1
SM2
p-value 0.004
SM2

SM2



0.329

p-value

5.17

SM2

FM2 DM2

p-value 0.916

0.013 0.021

5%

SM1 1FM2

-N RY

SM1
FM2
DM2
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p-value

SM2

0.813

F-statistic
FM2 DM?2
FM2 DM2
(SM1 1SM2 1FM2

SM2

DM2)

DM2

SM2

MB-~

- CPI

SM1 SM2

DM2 -
FM2 -



85

5.18 (SM1 1SM2 , FM2 DM2)
(Monetary targeting)

MB SM1 -> RY '
-> CPI
MB > SM2 RY
CPI
MB <- FM2 RY
> CPI
MB < - DM2 -y RY
-> CPI
Fisher ideal Divisia
2

SM1 1FM2 DM2

FM2 DM2
SM1
4 SM1 1SM2 1FM2 DM2
SM1 1FM2 DM2

( 5.18)



SM1 1FM2 DM?2
SM2
SM2
SM2
53 '
Simple-sum
Fisher ideal Divisia
Simple-sum ML
M2
ML M2 M2
Fisher ideal Divisia
SM1
Supanit Tangsangasaksri (1997)
(2540) ML
1970-1984 1982-1994
ML
(2540)
(MB) ML

SM1

86

SM2
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SM1 '
SM1

, (2540)
M2

(2540) M2

M2 Suchada Kirakul 1 Jaturong
Jantarangs and Parisun Chantanahom (1993) RGDP M2/GDP

1982-1990 Supanit Tangsangasaksri (1997) M2

SM2

Suchada Kirakul 1
Jaturong Jantarangs and Parisun Chantanahom (1993) 1986-1990

RY RY SM2

2 M2/GDP GDPR

M2

1 (2540)

M2 M1+
M1+



Simple-sum
M2
M2
Divisia
(2540)
99%
FM2 DM2

SM1
5.4

L
DM2 RY CPI
leading

SM2

FM2

SM2

SM1

M2

M2
DM2

SM1

M2

MB
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Fisher ideal

SM2

FM2 1 DM2

FM2
Supply-



1)

(Exchange rate system)

2) Classic Just-do-it approach

3) (Monetary targeting)

4) (Inflation targeting)

89
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SM1 1SM2 1FM2 DM2

(Inflation targeting)

(Intermediate target)

(Information variable)

SM1
FM2 DM2

SM1 1FM2 DM2

(Early warning systems)

M2 Fisher ideal Divisia M2
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