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1.1

1982
GNP 50.15% 1986 56.69%
2000 53.67% 1982
45.00% 2000 51.39%
1973 Bretton Woods Agreements
1973 2
1973 2
1971 1973 1973
1974
1976 1978

1978
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2002 2001 Jing-Tung Wu €t a.,2001

(M2) (CPI) (GDP)
RD
1991 AREMOS
IMF
CPl
Neter et al.,1996; Draper and Smith,1998
stepwise regression C,
suggested by C. L. Mallows. t

(studentized deleted residuals)



Bonferroni t

H=X(X'X) X" hat matrix

h, i X
h, X
Cook D,
[ n D, F

10 20 [

Variance Inflation factor

Belsley 1980

Kolmogorov-Smirnov  Zar,1999
Breusch-Pagan 1979  Levene 1960
Durbin-Watson 1951
Runs up and down test, Levene, 1952

Cochrane-Orcutt
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2.1

a
GDP RD R*=97.96% C, C,
P
CP
GDP RD
t (studentized deleted residuals) 2
EXR |ti| 3.707 EXR
4 16 17 29 leverage

h,, =0.2206 ,h,,, =0.2172 h, . =0.1918,h, , = 0.2016
H: hat matrix

h 4 16 17 29

Cook D 2 4 16 17 29

D,=0.222,D,=0.003,D,=0.009 D, =0.077

116 117

F(0.50,4, 29) ~ 0.807 4 16 17 29



VIF

Beldey VIF 10 3 a
GDP RD 3 b
GDP
4 c RD GDP
GDP RD
RD F P 0.0098 4
0.05 4 a b
Breusch-Pagan 1979 P 0.1908
Durbin-Watson D D=1.02<1.27=d,
Cochrane-Orcuitt procedure
r =0.33796;
EXR = 37.32— 4337.40GDP’'-1.28RD) 1

(1.369) (152.707)  (1.971)
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RD’ 5 a RD’
GDP’

EXR = 36.46— 4275.47GDP’

(0.357) (118.026)

DW D=1587>d,=151 5 ¢

3

EXR =55.07 - 4275.47GDP

(0.540) (118.026)

5 KS
P 05
Box-Cox(1964) 6 95%
1 EXR
GDP

0.045 0.040
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1

1982-1989/1

Variable Variable

Step  Entered

1 GD

Number in

Model

P

N N W P A N W W N

Removed

C(p)

1.0821
3.0055
3.0783
4.9392
5.0000
6.2673
6.4659
7.2808
30.9897

32.9336

Summary of Stepwise Selection

Number Partial Model
Varsln  R-Square  R-Square C(p) Fvadue Pr>F

1 0.9735 0.9735 6.2673 990.65 <.0001
2 0.0061 0.9796* 1.0821 7.76  0.0098
C(p) Selection Method
Adjusted
R-Square R-Square MSE Variablesin Model
0.9796 0.9780 0.48223 GDP RD*
0.9796 0.9772 0.49993 M2 GDP RD
0.9796 0.9771 0.50144 CPI GDP RD
0.9763 0.9745 0.55947 M2 GDP
0.9796 0.9762 0.52064 M2 CPl GDP RD
0.9735 0.9725 0.60292 GDP
0.9767 0.9739 0.57199 M2 CPl GDP
0.9743 0.9723 0.60636 CPI GDP
0.9542 0.9507 1.08111 M2 RD
0.9542 0.9487 1.12319 M2 CPl RD

12



2 1982-1989/1

HatDiag e DFBETAS---------- - Cook's

Obs RStudent H DFFITS Intercept GDP RD D

1 -3.6963 0.1647 -1.6414 1.0897 -0.4609 -1.2941 0.604
2 -2.2049 0.0579 -0.5467 -0.0959 0.2444 0.0037 0.087
3 -0.4516 0.0824 -0.1354 0.0490 0.0019 -0.0704 0.006
4 1.5757 0.2206* 0.8382 -0.6355 0.3345 0.7226 0.222*
5 -0.7338 0.0763 -0.2110 0.0469 0.0324 -0.0829 0.015
6 0.0465 0.0565 0.0114 0.0020 -0.0050 -0.0001 0.000
7 0.5725 0.0538 0.1365 0.0169 -0.0528 0.0054 0.006
8 0.8131 0.0528 0.1920 0.0202 -0.0705 0.0109 0.012
9 0.0139 0.0580 0.0035 0.0007 -0.0016 -0.0001 0.000
10 0.0214 0.0893 0.0067 0.0052 -0.0051 -0.0045 0.000
11  -0.2822 0.0927 -0.0902 -0.0720 0.0680 0.0643 0.003
12 0.4916 0.0485 0.1110 -0.0046 -0.0235 0.0212 0.004
13 -0.4655 0.0522 -0.1093 -0.0249 0.0495 0.0077 0.004
14 1.1464 0.0620 0.2946 -0.1004 0.0083 0.1423 0.029
15 1.0455 0.0640 0.2734 0.1638 -0.1856 -0.1293 0.025
16 0.1905 0.2172* 0.1004 0.0938 -0.0804 -0.0889 0.003*
17 -0.3274 0.1918* -0.1595 -0.1476 0.1250 0.1401 0.009*
18 -0.0167 0.1453 -0.0069 -0.0062 0.0050 0.0059 0.000
19 1.6031 0.0653 0.4237 -0.2633 0.1925 0.2901 0.056
20 1.1929 0.0395 0.2419 -0.0720 0.0817 0.0777 0.019
21 0.1918 0.0458 0.0420 -0.0177 0.0204 0.0177 0.001
22 0.1573 0.0994 0.0523 -0.0359 0.0421 0.0328 0.001
23 0.2040 0.1003 0.0681 -0.0206 0.0461 0.0120 0.002
24 -0.5071 0.1065 -0.1751 0.0578 -0.1224 -0.0352 0.011
25 -1.5327 0.1142 -0.5502 0.1977 -0.3979 -0.1259 0.096
26 -0.5236 0.1311 -0.2033 0.0836 -0.1555 -0.0565 0.014
27 0.9250 0.1532 0.3934 -0.0107 0.2018 -0.0506 0.052
28 0.6300 0.1572 0.2721 -0.0130 0.1445 -0.0297 0.025
29 -0.9556 0.2016* -0.4802 -0.1561 -0.0965 0.2271 0.077*
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Variable

I ntercept

GDP
RD

Number

1982-1989/1

Parameter

DF Estimate

1 61.37215
1 -4514.91932
1 -6.68257

Eigenvalue

2.94311
0.05530

0.00159

Parameter Estimates

Standard
Error t Value Pr > |t| Tolerance
2.52901 24.27 <.0001
170.56009 -26.47 <.0001 0.48341
2.39929 -2.79 0.0098 0.48341
Collinearity Diagnostics
Condition ~ --------- Proportion of Variation--------
Index Intercept GDP
1.00000 0.00029899 0.00318
7.29532 0.00247 0.32785
43.05262 0.99723 0.66897

14

Variance

Inflation

0
2.06865
2.06865

RD

0.00049611
0.02473

0.97478



1982-1989/1

Dependent Variable: EXR

Sum of
Source DF Squares Mean Square FVaue Pr>F
Model 2 601.0278570 300.5139285 623.18 <.0001
Error 26 12.5379824 0.4822301
Corrected Total 28 613.5658394
R-Square Coeff Var Root MSE EXR Mean
0.979565 1.909283 0.694428 36.37114
Source DF Typell SS Mean Square FVaue Pr>F
GDP 1 337.9087562 337.9087562 700.72 <.0001
RD 1 3.7409074 3.7409074 7.76 0.0098*
Standard
Parameter Estimate Error tValue Pr > [t]
Intercept 61.372145 2.5290067 24.27 <.0001
GDP -4514.919317 170.5600935 -26.47 <.0001
RD -6.682571 2.3992871 -2.79 0.0098

The GLM Procedure

15



1982-1989/1 Durbin-Watson D

Dependent Variable: dEXR

Parameter Standard

Variable DF Estimate Error t Value Pr> [t

I ntercept 1 37.31773 1.36930 27.25 <.0001
dGDP 1 -4337.39670 152.70662 -28.40 <.0001
drRD 1 -1.28138 1.97091 -0.65 0.5215*

Parameter Standard

Variable DF Estimate Error t Value Pr> [t]

I ntercept 1 36.45903 0.35721 102.07 <.0001
dGDP 1 -4275.46962 118.02636 -36.22 <.0001

Dependent Variable: dEXR

Durbin-Watson D 1.587
Number of Observations 28
1st Order Autocorrelation 0.158

16
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b EXRv.s. RD
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student residual

log-Likelihood

-37

-38

-39

-40

-41

1982-1989/1

T
-1

0
Normal Distribution

95%

1982-1989/1

lambda

Box-Cox
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2.2

6 a
ChPl M2 GDP RD
F 0.59 P
0.45 RD CPl M2 GDP
R=5671%  C, 7 M2
CPI GDP C, C(4)=359 4
M2 CPI GDP

t (studentized deleted residuals)
7 EXR it 3.038
EXR 5 13 22 32 33

leverage 0.1818
Cook D

D,=019 D,=018 D,=028 D,=019 D, =0.24

F(0.50,4, 29) ~ 0.858 5 13 22 32 33

22



Beldey
Beldey

€(30100) 8

CPl

EXR

GDP

M2

Breusch-Pagan 1979

11

KS

95%

VIF

23

VIF

10 8 a

(condition numbers) 86.29

M2 GDP

CPI M2

M2

P 0.37075

10

P 0.0883

a =0.05

Box-Cox

1 EXR



Durbin-Watson D D=1.254¢(1.13,1.81)

R*=14(<16.56)

Cochrane-Orcultt
procedure
r =0.37277, M2
EXR = 42.64-0.85CPI/-1264.44M 2' +12530M 27 -39799M 2° 3

(10.366) ( 0.289) (526.972) (5432.308) (18143)
3 Durbin-Watson D
D=1.133 R*=16
(€(15.959,26.046))

3

EXR = 67.98-0.85CPI/-1264.44M 2 +12530M 2 -39799M 2° 4

(16.527) (0.289) (526.972) (5432.308) (18143 )

24



CPI 1% 0.0028  0.0142 4)
-0.042  0.2519

M2

25



6

Step

A W N P

Variable

RD
CPI
M2
GD

Number in

Model

Entered

P

N N W N N W w d W

N

1989/2-1997/2

Summary of Stepwise Selection

Variable Number Partial Model
Removed Varsln  R-Square  R-Square C(p) Fvadue Pr>F

1 0.2677 0.2677 19.3667 11.33  0.0020
2 0.1291 0.3968 12.8378 6.42 0.0167
3 0.1221 0.5189 6.7718 7.36 0.0111
4 0.0571 0.5760 5.0000 3.77 0.0622
RD 3 0.0089 0.5671 3.5886 0.59* 0.4494*
C(p) Selection Method
Adjusted
C(p) R-Square R-Square MSE Variablesin Model
3.5886 0.5671 0.5224 0.29370 M2 CPl GDP*
5.0000 0.5760 0.5155 0.29792 M2 CPl GDP RD
6.7718 0.5189 0.4692 0.32640 M2 CPl RD
10.0621 0.4691 0.4142 0.36020 CPI GDPRD
10.8969 0.4262 0.3879 0.37634 M2 CPI
10.9369 0.4256 0.3873 0.37674 M2 GDP
11.8868 0.4415 0.3837 0.378%4 M2 GDP RD
12.8378 0.3968 0.3566 0.39562 CPl RD
18.0307 0.3182 0.2727 0.44719 CPI GDP
18.5932 0.3097 0.2636 0.45277 M2 RD

26



7

1989/2-1997/2

Obs RStudent

© 00 ~N oo o b~ O w N P

W oW W W RN NN NN RN NNDN PR P R P R R R R R
@®W N P O © ® ~N o O &~ W N P © © 00w ~N o oo b W N P O

L7721
.9899
. 7559
.7906
.2110
.7055
.1704
.2852
.1934
.6871
L7774
.7891
.5988
.9586
.8222
.3564
.8968
.6824
.8292
.3119
.0920
.5755
.0994
.0817
.0573
.1949
.4017
L4742
.0806
.3290
.1347
.5636
.3540

Hat

O O O O O O O O O O O O O O O o o o o o o o o o o o o o o o o o o

Diag

H DFFITS
.1707 -0.3503
.0903 -0.3118
.0881 -0.2349
.1451 -0.7377
.1926* -0.1031
.1124 0.6069
.1136 0.4190
.0912 0.4072
.0795 0.3506
.2412 0.3874
.1253 0.2942
.1080 -0.2747
.1845* -0.2848
.1792 -0.4479
.1182 -0.3010
.0389 -0.2729
.0454 -0.1955
.0876 0.2114
.0468 0.1838
.0726 -0.0873
.1057 -0.0316
.2829* 0.9895
.0776 -0.0288
.1391 -0.4349
.0818 -0.6140
.0917 0.0619
.0826 0.4205
.0985* 0.1568
.1048* 0.0276
.0730 0.3730
.0971 0.3720
.1949 -0.2773
.2394 -0.1986

Intercept

27

.2706
.0219
.0682
.4817
.0850
.3429
.0038
.2328
L1179
.2262
.1879
L1274
.0662
.3668
.2393
.1067
.0823
.1397
.1008
.0434
.0208
L1741
.0080
.2142
.1248
.0271
.0157
.0801
.0108
.0377
.1394
.0381
.0183

DFBETAS

M2
.1446  -0.
.1124
.0344 -0.
.2346
.0516  -0.
.0927
.1424  -0.
.0719
.0161  -0.
.2823  -0.
.2423  -0.
.1666  -0.
.0923  -0.
.3727
.2426
-1030
.0792
.1308 -0.
.0876  -0.
.0523  -0.
.0238  -0.
.2579
.0002 -0.
.3091 -0.
.0968  -0.
.0086 -0.
.1282
.1183
.0181 -0.
.0966 -0.
.0151 -0.
.1073
.0620

.2340
.0306
.0301
.3725
.0734
.2654
.0731
L1779
.0581
.2765
.2082
.1330
.0571
.3714
.2456
.1203
.0946
.1525
-1050
.0497
.0230
.2815
.0048
.2637
.0512
.0250
.0673
.0912
.0122
.0024
.1207
.0405
.0166

O O O O O O O O O O O O O O O O O O O O O O O O O o o o o o o o o

.031
.024
.014
.126
.003
.086
.043
.041
.030
.038
.022
.019
.021
.050
.023
.018
.010
.011
.009
.002
.000
.233
.000
.047
.085
.001
.043
.006
.000
.034
.034
.020
.010



Variable

I ntercept
M2

CPI
GDP

Number

A W N P

1989/2-1997/2

Parameter Estimates

Parameter Standard
DF Estimate Error t Value Pr> [t Tolerance
1 33.28301 2.18603 15.23 <.0001
1 44.95876 11.00862 4.08 0.0003 0.11347
1 -0.95390 0.30976 -3.08 0.0045 0.73490
1 -1233.20782 401.32702 -3.07 0.0046 0.10175

Condition

Eigenvalue Index
3.90319 1.00000
0.06497 7.75073
0.03131 11.16536
0.00052423 86.28808

Collinearity Diagnostics

Intercept M2 CPl
0.00012013 0.00043409 0.00440
0.00196 0.01275 0.81528
0.02414 0.12170 0.00884
0.97378 0.86511 0.17147

28

Variance

Inflation

0
8.81317
1.36072
9.82835

GDP

0.00005197
0.00071657
0.00073155

0.99850



1989/2-1997/2

Variable

Intercept
dv2

dCP1
du2_2
dv2_3
dv2_4

Variable

Intercept
dv2

dCP1
du2_2
dv2_3

DF

[ = T = S = S =N

DF

N T e

Durbin-Watson D

Parameter Estimates

Parameter

Estimate

46.00276
-1491.75556
-0.86456
16071
-63767
59593

Standard

Error

19.37799
1222 .43032
0.30642
17981
117275
287953

t Value

2.37
-1.22
-2.82

0.89
-0.54

0.21

Parameter Estimates

Parameter

Estimate

42.63951
-1264.44121
-0.84694
12530
-39799

Durbin-Watson D

29

Standard

Error

10.36618
526.97186
0.28908
5432.30831
18143

Number of Observations

1st Order Autocorrelation

t Value

4.11
-2.40
-2.93

2.31
-2.19

1.133
32
0.357

Pr > |t]

0.0253
0.2333
0.0090
0.3796
0.5913
0.8377

Pr > |t]

0.0003
0.0236
0.0068
0.0290
0.0370



Cp

20 7

MR
cG

15

10 — CGR

Cp=p

MCR

25 3.0 35 4.0 45 50

7 1989/2-1997/2 Cp M:M2; C:CPl; G:GDP; R:RD;

B:BOP

a EXRv.s. M2

27.5 7 @ ©

27.0 o

x 26.5 7 o

EX

26.0 o

25.5 7

25.0 ©

0.06 0.08 0.10 0.12 0.1-
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b EXRv.s. CPl

27.5

27.0

o 26.5

EX

26.0 7

25.5 7

25.0 7

0.00

0.25

0.50

C EXRv.s. GDP

27.5

27.0

x 26.5

EX

26.0 7
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2.3

M2 RD GDP R*=99.31% C,

M2 RD GDP

t (studentized deleted residuals)
10 EXR it 3.581
EXR leverage
h, =0.6943 0.4286
Cook D 10

D, = 0.039(< F(0.50,4, 10)=0.899)

VIF
Beldey Beldey

(condition numbers) 127.76 >100 11 b M2 GDP

37



GDP

M2 RD
14 a b
Levene
P 0.5901
Durbin-Watson D D=1.937>1.54
15
Kolmogorov -Smirnov
P 0.5
Box-Cox 16
95% 1 EXR
12 R? =97.09%
EXR=65.84—(272.83)M 2—(2.02)RD 5

(221) (15.14) (0.75)
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0.0024 0.0030

RD
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1997/3-2000

Variable Variable

0.01%

2001

M2

0.0055 0.000349

2001 ( )

0.13

Summary of Stepwise Selection

Number

Partial
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Step  Entered Removed Varsln  R-Square  R-Square C(p) Fvadue Pr>F

10

M2 1 0.9519 0.9519 57.4743 237.60
RD 2 0.0190 0.9709 32.8117 7.19
GDP 3 0.0222 0.9931* 3.6887 3212
C(p) Selection Method
Number in Adjusted
Model C(p) R-Square R-Square MSE Variablesin Model
3 3.6887 0.9931 0.9910 0.02033 M2 GDP RD*
4 5.0000 0.9936 0.9907 0.02098 M2 CPl GDP RD
3 31.9215 0.9730 0.9649 0.07957 M2 CPl GDP
2 32.8117 0.9709 0.9656 0.07785 M2 RD
3 34.8060 0.9709 0.9622 0.08562 M2 CPl RD
2 35.6261 0.9689 0.9633 0.08322 M2 GDP
2 57.0474 0.9537 0.9452 0.12408 M2 CPI
1 57.4743 0.9519 0.9479 0.11798 M2
2 138.0091 0.8960 0.8770 0.27852 GDP RD
3 138.2941 0.8972 0.8663 0.30277 CPl GDPRD
1989/1-1997/2
Hat Diag = -———————mmmmmm—- DFBETAS-----———————-——-
Obs RStudent H DFFITS Intercept M2 GDP RD

40
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Parameter Estimates
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Parameter Standard Variance
Variable DF Estimate Error tVaue Pr>[t] Tolerance Inflation
Intercept 1 65.71759 1.12750 58.29 <.0001 . 0
M2 1 -192.16261 16.20023 -11.86 <.0001 0.17801 5.61752
GDP 1 -1129.59285 199.30311 -5.67 0.0002 0.17738 5.63756
RD 1 -2.30033 0.38867 -5.92 0.0001 0.76806 1.30199
b Collinearity Diagnostics
Condition  --------------- Proportion of Variation---------------
Number Eigenvalue Index Intercept M2 GDP RD
1 3.98412 1.00000 0.00007191 0.00002531 0.00003559 0.00064792
2 0.01469 16.46810 0.00051657 0.00337 0.00632 0.49979
3 0.00094689 64.86595 0.85977 0.01268 0.12710 0.49415
4 0.00024409 127.75821 0.13964 0.98392 0.86655 0.00542
12 1997/3-2000
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr>[t]
I ntercept 1 65.83996 2.20598 29.85 <.0001
M2 1 -272.83264 15.14040 -18.02 <.0001
RD 1 -2.02267 0.75452 -2.68 0.0214
13 2001
32.4454 33.3676 34.7869 34.0654
32.5318 33.4802 34.6604 34.5800
-0.0864 -0.1126 0.1265 -0.5146
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3.1

1989 4 3

25 28

13

EXR = 46.885— 352.41M 2

(18.353)

EXR = 25.775+ 7.601IM 2

(5.278)

-18.85

51

P

1b



3.2

1997 7 2

EXR = 61.681— 253.821M 2

(16.468)

1

1512 P
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Thailand baht



3.3

-3.998 P

M2
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14

Variable

Intercept
M2

Variable

Intercept
M2

Variable

Intercept
M2

DF

[EnY

DF

DF

Parameter Estimates

Parameter Standard
Estimate Error
46.88463 0.59434
-352.40625 18.35231

Parameter Estimates

Parameter Standard
Estimate Error
25.77486 0.54901

7.59967 5.27779

Parameter Estimates

Parameter Standard
Estimate Error
61.68079 1.93054
-253.81513 16.46624

t Value

78.89
-19.20

t Value

46.95
1.44

t Value

31.95
-15.41

Pr>[t]

<.0001
<.0001

Pr>[t]

<.0001
0.1599

Pr>[t]

<.0001
<.0001
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CPI
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M2

RD
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Keynes 1923

equation of exchange

Dornbusch 1976

G. L. Goschen, 1816

foreign exchange

Exchange rate

GDP
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CPI

)=+

Rediscount rate

current account

Beldey

Yn><1 = anpprxl

Column-equilibrate "X"
X

Column-equilibrate "X" X

2. X

D V/

nxp - pxp = pxp

X, =U
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Column-equilibrate "X"



Uy =vV=wW'=l

D = diagonal (..., ), 14, X ,
D? = DD = diagonal (1] ..., %) = diagonal (4,...,4,) = A
A X' X : :

X’X =VDU'UDV' =VDDV' =VD¥' =VAV'
(XX =(VAV')V =VA

XX (XX) " =(VAV') = (V) ANV =VA V'
3. (condition numbers)
M= Mo/ 15 ] =10

K 7l J X
4. XX oV (b)=(XX) =VA V'
Cochrane-Orcutt procedure

Y

&

ﬂ0+ﬂlxt+gt
pgt—l+ut

|p|<1 u : iidN(O,O'Z)

t



= 180 (1_ p)+ ﬂl(xt _pxt—l)+(gt _pgt—l)
:ﬂ(; +ﬂ1,(xt _pxt—1)+ut

Y'= B+ BX + Ui *
Y=Y, - pY,
Xt’ = Xt - ont—l
ﬂ(; = 180 (1_ ,0)
ﬂl, = 181
X! Yt!
: Y/=b+BX]
Y =b+bX cooeee. *
 — = _,
% 1-r
b =b
_s{by)
S{bO}_ 1-r
sih} =i}
Cochrane-Orcuitt procedure
1 p r=p
2 r * LSE

3 Durbin-Watson
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Durbin-Watson

Runs up and down test

ER)= 22-1; Var(Re)= 16129

rejection—region=Q\ [E(R*)-O.S— z ,Va(R*) E(R*)+0.5+ za,Z«/Var(R*)]

R*
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