?
Unit root Cointegration
Error Correction Model
Chow test
51 Unit root
Stationary ()
(v-y*) = ()
{7 (open)
3
1993 1998
1995 1999
1997 1999 natural logarithm () !
open

Unit root Augmented Dickey-Fuller (ADF) test

1 Ay, =a0+jyt I+ant+ SAAy,.1+e,
2. Ay, =a0+yyt.1l+ SAAy,1+ !
3. Ay, =7 1+ SAAY,., + et
511
Stationary
51 () (V")
(-™ ( - *) Non-stationary
1 (%) (open)

stationay 1
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512
Stationary
52 () (i)
Stationary 1 (71-71%)
Stationary 5 (y-y¥)
(-9 (open) Non-stationary
1 Error Correction Model
Stationary open (exogeneous)
open 1 Stationary
? 52
(first difference)  dopen stationary 1
513
Stationary
5.3 () Stationary 1
(y-y7) (-7
(%) (-
(open) Non-stationary 1
Error Correction Model stationary
open open 1
Stationary ? 53
dopen Stationary



5.1 Stationary

Model Hypothesis Test-statistic
O w0 -© i-Fre -
Ay, =a0+yy_1tazt+ zftAyti + | = 0.19 125 0034 -2.65 -1.97
a1 =0giveny =0 -0162 089 0559 -094  -0.64
a2=1 =0 00153 1142 0157 075 0292
Ay, Sa0+yy, ., +  AyL + =° 0192  -129  -0044 266  -1.89
a0=ogiveny=0 0067 -122 002 -08 04
© = =o 00045 1502 0.0005 065/ 0.169
o 0199  -0407 -012 384 -193

by, :yy,-i+zfiAy,-].+ , =
1 lag
2. (**) Stationary

1%

Critical value

Open(D 5%

-14.15% -3.45
2.19
6.49
-2.89
2.54
4.71
-1.95

1%
-4.04
3.53
8.73
-3.91
3.22
6.70
-2.60

()]



5.2 Stationary

Model Hypothesis
Ay, =a0+yy x+a2+ZAAyM + | _°
a2=0giveny = 0
a2=y=0
Ay, = a0+ yytx+ ZA Ay,-, +¢, =°
a0 = 0giveny = 0
&= >=°

Ay, =0V, + ZAAy,_1+ | =°
C L lag
2. (*) Stationary

®)
-1.598
-1.331
5.94
-1.376
3172
10.064**

y-y* (2)

-0.517
-1.15
0.864
-0.44
-0.63

0.4
0.547

)

0.578
-1.03
0.564
0.568

-0.244

0.06
0.639

Test-statistic

M*(1)

_4.4**

1%

- "2

-3.502*

Open(2)

0.037
1.14
0.704
0.076
0.325
0.105
0.713

Dopen(3)

-8.69*

Critical value
5% 1%

-3.45  -4.04
2.79 3.53
6.49 873
-2.89  -351
2.54 3.22
471 6.70
-1.95  -2.60



53

Model

Ay, =0 +we-1+azt +

Ay, =0 +

Ay, =y,

c L

+ £ Ay, 1+
+E#AY, 1+*1
2. (**)

stationary

1+

Hypothesis

o

a2:0giveny =0

a2=y =0

- O

al0=ogiveny - 0

P =sc=o

o

Stationary

Test-statistic Critical value

@ yy - K0 i-ir(1) - *(2) Open(2) Dopen(3) 5% 1%
-4.878* -1.394 -0.216  -2.172 -1.764 -1.51 -1.781%  -3.45  -4.04
0972 0628  -2.033  -1.998 0.91 279 353
1.35 0.216 2.068 2.04 1.432 6.49 8.73
-1.32 -0214  -0.977  -0.602  -1.45 -2.89  -351
-1.325 0.198 -0.023  -0.288 143 2.54 3.22
1.761 0.039  0.0005 0.083 2.035 4.71 6.70
0.053  -0.095 -1.607 -1.293  -0.286 -1.95 2,60

1%

b
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5.2 Cointegration

Cointegration Flexible-
Price Monetary Model 1 2 Sticky-Price Monetary Model
4
Cointegration lag
lag VAR undifference data
lag lag
Likelihood ratio test ~ Sims

LR = (T-c)(log 1Zrl-log I1Zul)
:
C parameters  unrestricted model

log Er log Xu log  determinant of variance/covariance matrix Z
restricted  unrestricted model

HO: Lag Lag restricted model
H.. Lag Lag unrestricted model
LR test statistic ~ ? y ) degree of freedom

coefficient  restricted model

521
54 log determinant of variance/covariance matrix of residual ~ Flexible-Price
Monetary Model 1
lag log determinant of variance/covariance matrix of residual
Oy, (- % () open
2 0.0000000996
3 0.0000000752
4 0.00000006637
HO: lag =3
H,: lag =4

LR = (216-18)%(0.0000000752 - 0.00000006637) 10.735
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x 200512 =21.026 )

0 lag =2
H,. lag =3
LR = (216-14)*0.0000000996 -0.0000000752 ) = 24.623
X 20058 = 15-5 5

lag
Flexible-Price Monetary Model 1 3

55  log determinant of variance/covariance matrix of residual  Flexible-Price

Monetary Model 2
lag log determinant of variance/covariance matrix of residual
), (m-m), (771 open
2 0.000000024996
3 0.000000020840
4 0.000000017137
HO: lag =3
HL lag =4
LR = (216-18)*0.000000020840 - 0.000000017137) = 16.838
x 2005 2- 21,026 5
lag 3
HO lag =2
HL lag =3
LR = (216-14)*(0.000000024996-0.00000002084) = 15.934
X 20068 = 155 5

lag
Flexible-Price Monetary Model 2 3
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56  log determinant of variance/covariance matrix of residual  Sticky-Price
Monetary Model

lag log determinant of variance/covariance matrix of residual

Sy, (-9, (), (TETTR) open

2 0.000000008577
3 0.000000006289
4 0.000000004920
HO: lag =3
Hr lag =4
LR = (216-22)*(0.000000006289- 0.000000004920) = 20,677
X005 - 24.9958 5
lag 3
0 lag- =2
HY lag =3
LR = (216-17)*(0.00000008577-0.000000006289) = 26.8175
x 20010 = 18-307 5
lag
Sticky-Price Monetary Model 3
Cointegrating Vector ? Trace test
("trace)
57, 5.8 59 ? Cointegrating Vector Trace
statistic Eigenvalue Normalized Cointegrating Coefficients
Cointegrating Vector ! Normalized Cointegrating

Coefficients



82

5.7 Cointegration ' Johansen Maximum Likelihood:
Flexible-Price Monetary Model 1
Cointegration LR test based on Trace or Stochastic Matrix
Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Critical Value

r=0 r>1 0.114236 42.71815 47.21 54.46
r<1 == 0.070421 17.97205 29.68 35.65
<2 =3 0.014919 3.075235 15.41 20.04
= = 0.0000431 0.008786 3.76 6.65

N Cointegrating Vectors

2. (") Null Hypothesis 1

() Null Hypothesis 5

5.8 Cointegration Johansen Maximum Likelihood:
Flexible-Price Monetary Model 2
Cointegration LR test based on Trace or Stochastic Matrix
Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Citical Value

r=0 = 0.092796 38.72892 47.21 54.46
r< 1 r>2 0.058728 18.86177 29.68 35.65
r<? r>3 0.030970 6.515041 1541 20.04
=8 = 0.000477 0.097286 3.76 6.65

Lo Cointegrating Vectors

2. (* Null Hypothesis 1

3. ( Null Hypothesis 5
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5.9 Cointegration Johansen Maximum Likelihood:
Sticky-Price Monetary Model

Cointegration LR test based on Trace or Stochastic Matrix

Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Critical Value
r=0 r>1 0.140997 66.97093* 59.46 66.52
r<1 = 0.089524 35.96639 39.86 45.58
s r>3 0.068501 16.83364 2431 29.75
r<3 = 0.010149 2.357844 12.53 16.31
= =5 0.001356 0.276796 3.84 6.51

Normalized Cointegration Coefficients: 1 Cointegrating Equation

m-m* y-y* -0 - X
1.00 -16.16075 25.45828 4.873064 -8.142380
(8.29825) (12.7308) (2.32033) (4.31442)

the estimated long-run equilibrium relationship

= 16.16075(m-m*) - 25.45828(y-y*) - 4.873(i - i¥) + 8.142(71-71%)

Lo Cointegrating Vectors
2. () Null Hypothesis 1
KA Null Hypothesis 5
Johansen and Juselius Cointegrating Vector Trace test
Likelihood ratio GBS L1530 Flexible-Price Monetary Model
, 1 2
5 1
Sticky-Price Monetary Model
5 1 Cointegrating Vector 1
1
Sticky-Price Monetary Model
Sticky-Price Monetary Model 59
() 16.16%

(- % 1% 8.14%
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(71-71%) 1%
25.46% (y-y*) 1% 4.87%
1%
10%
Frankel (1984)  Groen (1998)
Error Correction Model (ECM)
Cointegration
Sticky-Price Monetary Model
Error Correction Model (ECM)
ECM  Sticky-Price Monetary Model 510
5.10 Error Correction Model ()
Sticky-Price Monetary Model
Dependent variable AS
std.error t-statistic std.error  t-statistic
ECM(L)  -0.00035 000021  -16667  A(yy%)(-3) 00987 0074 13338
As(l) 01632 02242 07219 A(i-i*)(1)  -0.0006 00027 -0.2222
As(2)  -0.0463 02113 06924  A(-)(-2) 00025 0003 08333
As(3) 0017 02083  -0.0816  A(I-)e3) 0001 00027 -0.4074
AL 00105 02103 -0.0499 A(7r77)q) -0.0078 00083 14717
Am-m¥)(2) 00547 02038 02684 A(77eey2) 00014 0.0054  -0.2503
Am-m¥)(-3) -02657  0.1959  -13563 A(7171¢)3) 0.0018 00054 -0.3333
AWyH)(1) 00855 00743 L1507 OPEN  -0.00002  0.00002  -1.0000
A(yy*)(-2) 0.1048 0.0828 1.2657
. critical value 5 10% 1.96 1.645
Error Correcting Term
(ECM (-1)) -0.00035 10%
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0.035% 1
(open) -0.00002 5 10%
ECM

Sticky-Price Monetary Model

52.2
511  log determinant of variance/covariance matrix of residual  Flexible-Price
Monetary Model 1
lag log determinant of variance/covariance matrix of residual
o (y-y*), (m-m*), (i) dopen
2 0.000003733
3 0.000002229
4 0.000002014
HO: lag =3
HI lag =4
LR = (156-18)*(0.000002229-0.000002014) = 6.075
%A0612 = 21.026 5
lag 3
HO lag =2
HL lag =3
LR = (156-14)*0.000003733-0.000002229) = 31792
%2 (68 = 155 5
lag

Flexible-Price Monetary Model 1 3
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512 log determinant of variance/covariance matrix of residual ~ Flexible-Price

Monetary Model 2
lag log determinant of variance/covariance matrix of residual
) (4 TET) dopen
2 0.0000000611
3 0.0000000346
4 0.0000000224
5 0.0000000164
i) lag =4
Hy lag =5
LR = (156-22)*(0.0000000224 -0.0000000164) = 18.277
%20516 = 26.2962 5
lag 4
1) lag =3
H,: lag =4
LR = (156-18)*(0.0000000346 - 0.0000000224) = 26.015
%2HL - 21.026 5

lag
Flexible-Price Monetary Model 2 4

513  log determinant of variance/covariance matrix of residual  Sticky-Price

Monetary Model
lag log determinant of variance/covariance matrix of residual
). (- 9 6, (IGIC) dopen
0.000001737
0.000000916

0.000000564
0.000000374

ol B N
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HO: lag =4
HY lag =5
LR = (156-27)*(0.000000564 -0.000000374) = 23.083
%2060 = 31.4104 5
lag 4
0 lag =3
H,. lag =4
LR = (156-22)*(0.000000916-0.000000564) = 28.227
X005 = 24,9958 5
lag
?  Sticky-Price Monetary Model 4
514,515 516 Cointegrating Vector Trace
statistic Eigenvalue Normalized Cointegrating Coefficients
Cointegrating Vector Normalized Cointegrating
Coefficients
5.14 Cointegration Johansen Maximum Likelihood:
Flexible-Price Monetary Model 1
Cointegration LR test based on Trace or Stochastic Matrix
Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Critical Value
r=0 (> 1 0.187189 46.25297 47.21 54.46
r<1 (> 2 0.072191 16.40802 29.68 35.65
r<2 == 0.029401 5.618255 15.41 20.04
<3 > 0.009132 1.321000 3.76 6.65
Lo Cointegrating Vectors
2. (" Null Hypothesis 1

30 Null Hypothesis 5
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5.15 Cointegration Johansen Maximum Likelihood:
Flexible-Price Monetary Model 2

Cointegration LR test based on Trace or Stochastic Matrix

Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Critical Value
r=0 r>1 0.309081 73.14741* 47.21 54.46
r<1 r>2 0.081399 21.01510 29.68 35.65
r<2 =3 0.058687 9.043682 15.41 20.04
=3 = 0.003654 0.516116 3.76 6.65
Normalized Cointegration Coefficients: 1 Cointegrating Equation

m-m* y-y* . % C
1.00 -0.852853 1.299982 0.228023 5.328279

(1.11095) (1.71009) (0.07657)

the estimated long-run equilibrium relationship

= 0.852853(m-m*) - 1,299982(y-y*) - 0.228023(71-71*) - 5.328279

Lo Cointegrating Vectors
2. (") Null Hypothesis
(M Null Hypothesis
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5.16 Cointegration Johansen Maximum Likelihood:
Sticky-Price Monetary Model

Cointegration LR test based on Trace or Stochastic Matrix

Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Critical Value
r=0 r>1 0.327217 100.2837* 68.52 76.07
r<l r>2 0.162884 44.40078 74.21 54.46
<2 =g 0.082290 19.33199 29.68 35..65
=<3 = 0.044848 7.223787 15.41 20.04
=< r>5 0.005334 0.754042 3.76 6.65
Normalized Cointegration Coefficients: 1 Cointegrating Equation
m-m* y-y* - I c
1.00 :0.62677 0.699966 0.041743 0.242490 1.708592
(1.16279) (1.74401) (0.03821) (0.09143)

the estimated long-run equilibrium relationship

= 0.62677(m-m") - 0.699986(y-y*) - 0.041743( - i¥) - 0.242490(7C-TC) - 1.708592

A Cointegrating Vectors
2. (™) Null Hypothesis 1
3 (M Null Hypothesis 5
Johansen and Juselius Cointegrating Vector Trace test
Likelihood ratio 514, 5.15 5.16 Flexible-Price Monetary
Model 1
5 1
Flexible-Price Monetary Model 2 Sticky-Price Monetary
Model
, , 5 1
Flexible-Price Monetary Model 2 Sticky-Price Monetary Model
Cointegrating Vector 1 1
Flexible-Price Monetary
Model 2 Sticky-Price Monetary Model

Flexible-Price Monetary Model 2 515



0.85%
1%
Macdonald and Taylor (1992)

90

1% 1.3%
Bilson (1978)

0.23% 1%
5 10%
Sticky-Price Monetary Model
5.16 0.63%
1% Frankel (1984) Chinn (1997  1998)  Groen (1998)
0.7% 1%
0.04% 1w

Frankel (1984) Nitinant (1995) Chinn (1997

Frankel (1984) Chinn (1997

1998) Groen (1998)
0.24% 1%
1998)  Groen (1998)

5  10%

Error Correction Model (ECM)

Cointegration

Price Monetary Model
Correction Model (ECM)

Flexible-Price Monetary Model ~ Sticky-

! Error
? ECM
517 518



ECM(-1)

: R2=

5.17

Error Correction Model

Flexible-Price Monetary Model

0.0026
0.6921
-0.4064
0.1383
-0.2183
-0.158
-0.1236
-0.0032
0.2056

0.42

critical value

std.error

0.0021
0.1414
0.1500
0.1420
0.1254
0.0936
0.0922
0.0943
0.0917

2

Dependentvariable As

t-statistic
1.2381
4.8946
-2.7093
0.9739
-1.7408
-1.6880
-1.3406
-0.0339
2.2421

adjusted R2=0.33

5

10%

Aopen

1.96

0.0579
0.0042
0.1083
-0.0107
0.0039
-0.0015
-0.0031
0.0032
-0.0059
-0.0008

1.645

Std.error

0.0356
0.0409
0.041
0.0330
0.0039
0.0039
0.0038
0.0031
0.0042
0.0006

a

t-statistic
1.6264
0.1027
2.6415
-0.3242
1.0000
-0.3846
-0.8158
1.0323
-1.4048
-1.3333



5.18 Error Correction Model
Sticky-Price Monetary Model

Dependent variable As

std.error  t-statistic
ECM(-L) 00029 00017 L7059 A(y-y%)(-4)  -0.0088
As(-l) 06689 0.0402 47710 A(i-i*)(-1)  0.00055
As(2) 03600 0148 24324 A(i- (2  -0.0005
As(3) 01778 01398 12718 AG- (:3)  -0.00004
As(-4) -0.2269 0.1222 -1.8568  A(i- i*)(-4) -0.0010
Am-m¥)(-1)  -0.0992 00967  -10259 A(RTTH)L)  0.005
Am-m*)(2) 0079 00967 L8511 A(7I-TT)(-2) -0.0004
A(m-m*)(-3)  -0.0212 0.0958 -0.2213  A(71-7T)(-3)  -0.0040
Am-m¥)(-4)  0.1496 00937 15966 A(T-7t(4) 00041
Ayyl) 00563 00346 16272 C 00047
Ay-y¥)(2)  0.0099 00397 02494  Aopen  -0.001
A(yy*)(-3) 00161 0.034 0.4735
: R2=10.47 adjusted R2=0.37
critical value 5 10% 1.96 1.645
Monetary Model
ECM term 0.003 5
-0.001 5 10%
Price Monetary Model 2
Monetary Model
0.003 5 10%

92

Std.error  t-statistic
0.0324 -0.2716
0.0004 1.3750
0.0004 -1.2500
0.00004 -1.0000
0.0004 -2.5000
0.0039 1.2821
-0.0038 0.1053
0.0037 -1.0811
0.0030 1.3667
0.0041 -1.1463
0.0006 -1.6667
Flexible-Price
10%

(Aopen)
ECM Flexible-
Sticky-Price

11 ECM term

-0.001
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5%
ECM  Sticky-Price Monetary Model
Disequilibrium
ECM term Flexible-Price Monetary Model 2 Sticky-
Price Monetary Model Disequilibmim
?

adjusted R2 (r 2) ECM Flexible-
Price Monetary Model 2 R 2= 0.33 Sticky-Price
Monetary Model R 2= 0.37 Sticky-Price Monetary Modelli

523
519  log determinant of variance/covariance matrix of residual ~ Flexible-Price
Monetary Model 1
lag log  determinant of variance/covariance matrix of residual
(), (m-m*), (i) dopen

2 0.000000017200

3 0.000000002733

4 0.000000000724

0 lag =3
HI lag =4
LR = (52-18)*0.000000002733 -0.000000000724) = 19.6122
%0512 = 21.026 5

lag 3



94

HQ: lag =2
Hr lag =3
LR = (52-14)*(0.0000000172-0.000000002733)
X 20068 = 15.5 5

lag
Flexible-Price Monetary Model 1 3

30.3603

520 log determinant of variance/covariance matrix of residual  Flexible-Price

Monetary Model 2
lag log determinant of variance/covariance matrix of residual
. (y-y®), (m-m*), (71-71%) dopen
2 0.000000003471
3 0.000000000551
4 0.000000000203
0 lag=3
H,: lag=4
LR - (52-18)*(0.000000000551 -0.000000000203) = 14,7228
x 200512 = 21.0261 5
lag 3
0 lag=2
H.: lag=3
LR = (52-14)0.0000000034741 -0.000000000551) = 30.3844
« 0058 = 155 5

lag
Flexible-Price Monetary Model 2 3
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521  log determinant of variance/covariance matrix of residual  Sticky-Price
Monetary Model

lag log determinant of variance/covariance matrix of residual

L (yy"), (m-m#), (i), (T1-71%)  dopen

2 0.000000004505
3 0.000000000348
4 0.000000000051
5 0.00000000000641
HQ: lag =4
H,. lag =5
LR = (52-27)*(0.000000000051 -0.00000000000641) 22,5391
X 20 = 31.4104 5
lag 4
0 lag =3
HL lag =4
LR = (52-22)*(0.000000000348 - 0.000000000 51) = 25.0186
x 200515 = 24,9958 5
lag
Sticky-Price Monetary Model 4
522, 5.23 5.24 Cointegrating Vector Trace
statistic Eigenvalue Normalized Cointegrating Coefficients
Cointegrating Vector Normalized Cointegrating

Coefficients
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522 Cointegration Johansen Maximum Likelihood:
Flexible-Price Monetary Model 1
Cointegration LR test based on Trace or Stochastic Matrix
Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Critical Value
r=0 r>1 0.490547 61.81737* 4121 54,46
r<1 r>2 0.335553 32.14301* 29.68 35.65
r<?2 > 3 0.220233 14.15580 15.41 20.04
<3 >4 0.070364 3.210335 3.76 6.65
Normalized Cointegration Coefficients: 1 Cointegrating Equation
m-m* V- |- c
1.00 -4.311771 14.85867 0.553352 43.19149
(46.7399) (160.912) (6.04423)

the estimated long-run equilibrium relationship
= 4.311771(m-m*) - 14.85867(y-y*) - 0.553352 (i - *) - 43.19149
Lo Cointegrating Vectors
2. (" Null Hypothesis 1
3 Null Hypothesis 5
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5.23 Cointegration Johansen Maximum Likelihood:
Flexible-Price Monetary Model 2
Cointegration LR test based on Trace or Stochastic Matrix
Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Critical Value
r=0 r>1 0.588377 60.62340%* 47.21 54,46
r<1 r>2 0.260227 21.56694 29.68 35.65
=o >3 0.149699 8.304806 15.41 20.04
<3 = 0.026230 1.169534 3.76 6.65
Normalized Cointegration Coefficients: 1 Cointegrating Equation
m-m* Y-y - ¢
1.00 -0.089694 0.265486 0.001025 -2.836953
(0.03729) (0.10394) (0.00182)

the estimated long-run equilibrium relationship
= 0.089694(m-m*) - 0.265486(y-y*) - 0.001025(71-71%) +2.836953

N Cointegrating Vectors
2. | Null Hypothesis 1
3 Null Hypothesis 5
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5.24 Cointegration Johansen Maximum Likelihood:
Sticky-Price Monetary Model
Cointegration LR test based on Trace or Stochastic Matrix

Null Alternative Eigenvalue Likelihood 5 Percent 1 Percent
ratio Critical Value  Critical Value
r=0 r>1 0.694969 107.0048** 68.52 76.07
r< 1 >c 0.543702 57.13780** 7421 54.46
r<? >g 0.352302 24.18421 29.68 35.65
=8 = 0.128078 5.942317 1541 20.04
r<4 =5 0.004419 0.185992 3.76 6.65
Normalized Cointegration Coefficients: 1 Cointegrating Equation
m-m* yy* - TCTC C
1.00 -0.080099 0.284917 -0.004788 0.008109 -2.7108444

(0.02808) (0.08723) (0.00222) (0.00280)
the estimated long-run equilibrium relationship

= (0,0880099(m-m*) - 0.284917(y-y") + 0.004788( - *) - 0.008109(7C-7CY) + 2.708444

Lo Cointegrating Vectors
2. (" Null Hypothesis 1
3 (% Null Hypothesis 5
Johansen and Juselius Cointegrating Vector Trace test
Likelihood ratio 522, 5.23 5.24 Flexible-Price Monetary
Model 1 2 Sticky-Price Monetary Model
, ?
1 Flexible-
Price Monetary Model 1 Cointegrating Vector 2 5
Flexible-Price Monetary Model 2 Cointegrating Vector
1 1 Sticky-Price Monetary Model
Cointegrating Vector 2 1

Flexible-Price Monetary Model
1 2 Sticky-Price Monetary Model
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Flexible-Price Monetary Model 1 5.22

4.31%
1% 14.86%
1% Bilson (1978)  Macdonald and Taylor
(1978)
0.55%
1% Bilson (1978)
Flexible-Price Monetary Model 5 10%
' Flexible-
Price Monetary Model 2 5.23
0.09% 1% 0.27%
1%
Bilson (1978) Macdonald and Taylor (1978)
0.001% 1%
5
10%
Sticky-Price
Monetary Model , 5.24
0.08% 1%
1% 0.005% 0.28%
1% 0.008%

1%
Sticky-Price Monetary Model
5% ?
Frankel (1984) Chinn (1997  1998)
Groen (1998) Nitinant
(1995)

Frankel (1984)

Nitinant (1995) Chinn (1997  1998) Groen (1998)



A
A
A
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" Error Correction Model (ECM)

Cointegration
Flexible-Price Monetary Model 1 2
Sticky-Price Monetary Model
Error Correction Model (ECM) ECM
525526 527
5.25 Error Correction Model
Flexible-Price Monetary Model 1
Dependent variable As
std.error  t-statistic Std.error  t-statistic
ECM(D)  -0.0083 00021 15714 agyyre) 00101 0.0474 02131
As(-l) 08969 02286 3.9234 A(-y(2) 00574 00339 16932
As(2) 01673 0274 06106 A(-yH)(3) 00083 0.0292  0.2842
As(3 02813 02289 L0331 A(-i)(-) 00007 00024 -0.2917
(mm¥)(-1) 06184 02875 21510 A(-#(2) 00051 00021 24286
(mm¥)(-2) 00024 02869  0.0084 A(-#E) 00001 00026  -0.0385
(m-m*)(-3) 00729 02608  -0.2795 c 00002 00038  0.0526
Aopen  -0.0049 00241 -0.2033
: R2=10.70 adjusted R2=0.56
critical value 5 10% 2.007 1.676



5.26 Error Correction Model
Flexible-Price Monetary Model 2
Dependent variable As
' std.error  t-statistic
ECM(-1) -04725  0.0924 -5.1136  A(y-y)(-1)
As(-1) 0.9449 0.1874 5.0422  A(y-y")(-2)
As(-2) 0.5250 0.2250 23333 A(y-y")(-3)
A s(-3) 0.2869 0.2122 13520  A(7t-7t%)(-1)
A(m-m¥)(-1)  0.7067 0.1981 3.5674  A(TT-TT%(-2)
A(m-m¥)(-2) 052996  0.2235 23712 A(7I-Tt%)(-3)
Am-m*)(-3)  0.3705 0.2218 1.6704 C
Aopen
: R2=10.80 adjusted R2=10.70
critical value 5 10% 2.007
527 Error Correction Model

Sticky-Price Monetary Model

Dependent variable As
Std.error  t-statistic
ECM(-1) -0.6542 012497 52349 A(y-y*)(-4)
As(-1) 07992 021299 37523  A(i-i*)(-1)
As(-2) 08575  0.2597 3.3019  A(i-%(-2)
As(3) 0.7488  0.2722 27509 A(i-i%)(-3)
A s(-4) 00688  0.2152 0.3197  A(i-i")(4)
A(m-m*)(-1)  0.6783  0.2032 33381 A(TtTI)(-1)
A(m-m#)(-2) 09305  0.2487 37415 A(TITt9)(-2)
A(m-m¥)(-3) 07812 0.2802 2.7880  A(7FTTH(-3)
A(m-nr)(-4)  0.2347  0.2386 0.9837  A(7C-TT)(-4)
Aly-y*)(-1) 0.1490  0.0491 3.0346 C
Ay-y*)(-2) 0.0877  0.0544 16121 Aopen
A(y-y*)(-3) 00435  0.0335 1.2985
: R2=10.89 adjusted R2=0.76

critical value 5 10% 2.007

0.0965
0.0354
0.0301
0.0038
0.0105
0.0059
0.0025
-0.0168

1.676

-0.0092
-0.0036
-0.0022
-0.0023
0.0039
0.0078
0.0109
0.0096
0.0037
0.00398
-0.0160

1.676

Std.error

0.0414
0.0334
0.0230
0.0042
0.005
0.0046
0.0031
0.0185

Std.error

0.0218
0.0023
0.0019
0.0019
0.0016
0.0038
0.0047
0.0051
0.0043
0.0028
0.0165

10

t-statistic
2.3309
1.0599
1.3087
0.9048
2.1000
1.2826
0.8065
-0.9081

t-statistic
-0.4220
-1.5652
-1.1579
-1.2105
2.4375
2.0526
2.3191
1.8824
0.8605
1.4214
-0.9697
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Flexible-Price
Monetary Model 1
! 0.33%

(Aopen) 0.005 5
10%
ECM  Flexible-Price Monetary Model 1

Flexible-Price Monetary Model 2

! 47%
1
0.017
5 10% ?
ECM Flexible-Price Monetary Model 2
Sticky-Pnce
Monetary Model
65% 1
0.016
ECM  Sticky-Price Monetary Model
Disequilibrium ECM
term 3 Disequilibrium
Sticky-Price Monetary Model
Flexible-Price Monetary 1

2
Flexible-Price Monetary 1 2 J-Test
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Sticky-Price Monetary Model

J-Test
? Flexible-Price Monetary
Model 1 2 OLS
5, =3.52813+0.0002 ( -/«*)- 0.02389(y - y*)+0.006914( - |*) (1)
t-stat (28.7758)  (0.0124) (-0.6914) (3.7023)
R2 0.73 Durhin-Watson stat = 2.18
2=3.52274- 0.00061(w-IN")-002592(y- y*)+ 0.00542( -NN*) ?)
t-stat (23.4893)  (-0.0912) (-0.7001) (1.4882)
R2=0.68 Durbin-Watson stat = 2.12
) 50 52 1)

@ )

=5.35551-0.006 ( -m")- 0.0377(y- /) + 0.00852(-+)-0.52494 2 (3)
tstat (1.9769)  (0.2914)  (-0.9194)  (2.86699) (:0.6738)

R2=0.73 Durbin-Watson stat =2.19
8) 2
Ins -
5% t-stat =-0.6738 0545=2.016
? M 2 1)
Flexible-Price Monetary Model 1 (1)

@ @)
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2= 083916 - ooos7a( - MPHO00532"- y¥)- 0.00285°- M#1.23166 5, (4)
bstat (0.5439) (0.2556)  (0.1462) (-0.6738)  (2.86698)

R2=0.73 Durhin-Watson stat =2.19
(4) 1 ¥ inst
5% t-stat = 2.87
toob5= 2.016 2) 51
(2) Flexible-Price Monetary Model 2
(2) Flexible-Price Monetary Model
1 1
Flexible-Price Monetary
Model 1 1 1 Flexible-Price
Monetary Model 2
Flexible-Price Monetary Model 1 Sticky-Price Monetary Model
9
{ - %) Sticky-Price Monetary Model Flexible-

Price Monetary Model 1
adiusted R2 "R2) goodness

of fit Error Correction Model
Sticky-Price Monetary Model R 2=10.76 Flexible-Price
Monetary Model 1 R2=1056 Sticky-Price
Monetary Model , Sticky-Price Monetary
Model goodness of fit Flexible-Price Monetary Model 1
Sticky-Price

Monetary Model
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5.3 Chow test
Cointegration
Sticky-Price Monetary Model
Chow test
Sticky-Price Monetary Model
5.28
5.28 Chow test ~  Sticky-Price Monetary Model
Chow BreakpointTest:
F-statistic 185.4131  Probability 0
Log likelihood ratio 792.35  Probability 0
? Sticky-Price
Monetary Model
5.28 F 185.41
F degree of freedom (6, 417) 3.683
Sticky-Price Monetary Model
Sticky-
Price Monetary Model 5%
Sticky-Price Monetary Model
Chow test 2

529 530
531
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5.29 Chow test  Sticky-Price Monetary Model
Chow BreakpointTest:
F-statistic 327.2567  Probability 0
Log likelihood ratio 693.6845  Probability 0
530 Chowtest  Sticky-Price Monetary Model
Chow BreakpointTest:
F-statistic 129.6854  Probability 0
Log likelihood ratio 374.1605  Probability 0
531 Chow test  Sticky-Price Monetary Model
Chow BreakpointTest:
F-statistic 50.64807  Probability 0
Log likelihood ratio 194.7442  Probability 0
Chow test Sticky-
Price Monetary Model ?
5.29 F-stat 321.26
degree of freedom (6, 365) 3.684

Sticky-Price Monetary Model

Sticky-Price Monetary Model
5%

5.30 F-stat ? 129.69
degree of freedom (6, 260) 3.688

Sticky-Price Monetary Model
5%
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Sticky-Price Monetary

Model 531
F-stat 50.65
degree of freedom (6, 200) 3.69
Sticky-Price
Monetary Model 5%
Chow test 3 Chow test

Sticky-Price Monetary Model

5%
Sticky-Price Monetary
Model 5.32 ,
(-7 (v-y")
(i~ i (TE-7P)
5.32 Sticky-Price
Monetary Model
Dependent variable ()
(- 1 + 16.16075* 0.62670 0.08010%
(y- ) - -25.45828** -0.69997 -0.28492*
0- i*) - -4.87306* -C.04174 0.00479*
(7[_).7'[) + 8.14238* -0.24249* -0.00811*
C 1.70859 -2.70844
CLom 5 10%

2. * 10%
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Nitinant(1995)
Panel Data
Frankel (1984)
Groen (1998) Oh (1996)
(Cross Section)
! (Cointegration)
5.4
Stationary
Non-stationary
Stationary
Non-stationary
Stationary 7, Non-stationary
Stationary
Stationary Non-stationary ?
Cointegration ! ? Cointegration
Sticky-Price Monetary Model
Flexible-Price Monetary Model 1 2

(no cointegration)
Flexible-Price Monetary Model
2 Sticky-Price Monetary Model
Sticky-Price Monetary Model
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J-Test
Sticky-Price Monetary Model

Flexible-Price Monetary Model

Flexible-Price Monetary Model 1 2 Sticky-Price
Monetary Model

Sticky-Price Monetary Model

Sticky-Price Monetary Model
R2

Error Correction Model

0.035% 1
Disequilibrium
? 0.33%
47% 65% 1 Flexible-

Price Monetary Model 1 2  Sticky-Price Monetary Model

Sticky-Price Monetary Model
Disequilibrium

Sticky-Price Monetary Model

Chow test
Sticky-Price Monetary Model

?

Sticky-Price Monetary Model
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