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Inmlr Inmlr In m2r In m2r
constant -0.24 (-0.67) - -0.14(-0.37) -1.09 (-3.32) ~1.09 (-3.36)
In yr 0.59 (5.31)%* 0.59 (5.41)** 0.32 (3.77)** 0.32 (3.90)**
t C 001 (-2.10)* - - -

s - -0.01 (-2.35)% - -
rfc - - -0.001 (-0.48) -
m - - 0.001 (0.42) -
rd - - - -0.001 (-0.49)

lagged dep. var.

0.38(3.31)**

0.37 (3.21)**

0.78 (13.64)**

0.78 (14.32)**

R2 0.97 0.97 0.99 0.99

D.W. 1.64 1.65 2.73 2.73

F-statistic 518.9 [0.00] 530.32 [0.00] 1306.02 [0.00] 6379.84 [0.00]

Stability test’ 1.33(0.27) 1.47 [0.22) 2.46 {0.04]* 2.97[0.03]*
M39T 32

d = = ; s =‘!’ d‘. Y o
Waﬂ15“ﬂﬂﬂnquﬁﬂﬂ‘n1~3ﬂ]ﬂ&u: ﬂ‘immﬁaﬂi’lﬂaﬂﬂﬂﬂ!!ﬂ%iﬂ

Inmlr Inmlr In m2r In m2r
constant -0.05 (0.12) -0.02 (-0.04) -1.09 (-3.36)%* -1.52 (-3.75)**
Inyr 0.62 {5.53)** 0.61 (5.35)y* 0.32(3.90)** 0.41 (4.26)**
1t -0.01 (-:2.26)*

-7 -0.01 (-2.15)* - - -
rd - - - -0.002 (-1.05)
T - 0.005 (0.84) - -0.004 (-1.71)
rd-7T -0.001 {-0.49) -

lagged dep. var.

0.32(2.63)**

0.37 (3.21)**

0.78 (14.32)**

0.73 (11.81)**

R2

0.97

0.97

0.99

0.99

b.w.

1.69

1.67

2.73

2.69

F-statistic

520.93** [0.00]

386.94%* [0.00]

6879.84** {0.00]

5370.87** [0.00]

Stability test '

1.12[0.36]

1.65[0.17)]

2.97[0.03]**

2.21 [0.07]*

w -3 » . a o a = ]
wog: Aaavlunduie M1 rsadstics: Axavlurnauinmie f1 p-values

ARy o TEAY 95%;

(Chow test) H,; Mfunlsz@n5fiA e Wie@osmn (luiimsaRounamiaias e

Uudfiey o 52AU 99%
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# of lags 19820Q1-19940Q4 Causality Pattern
The case of M1
Ho: Ayn is not Granger Caused by Am1 4 F(2.85) = [0.03]** Aml ---> Awn
Ho: Am1 is not Granger Caused by Ayn F(2.33)=[0.07] Ayn —/-> Aml
The rase of M2
Hao: A}-‘n is not Granger Caused by Am2 4 F(0.94)=[0.44] Am2 /> A}n
Ho: Am2 is not Granger Caused by /_\yn F(4.09)=[0.00]** Ayn —> Am2
wiemg: duarluiududo A Fsuadistics; duavhnadulnmis A p-vales
* Hyd ity o T3d 95%; == iy w sedy 99%
A9 34
- ¥ q' Y
ngAnTsumMIaHesneuveIneldanemindunilasvenfinaniu
2
R Dw
Avn, = 0357 Aml, + 014Aml , + 047 Aml, , + 036 Aml, . +029Aml, 0.61 | 2.56
(3.61)** 35)%e S iy Tyt . :
Ayn, ==000Am2, +009Am2,_, - 013 Am2, _,+ 017 Am2 _ +0 m2,_4 0.56 | 2.93
(~0.45) (1.77) (=250 “2 G SRS N . .
Ayn, =012 Acr, +0.09 Acr,_, — 021 Acr,_, + 018 Acr, , — 0.02 Acr,_,
4 (1543 (1.03) (-1 =2 AT 0.49 | 2.25

W (i) WaszaInsan1slini arliusasasfiidnuandd; (i) arluraiudud statistics Aruomle;

-~ = . P . - g A o
(iiiy muanueaylugd log usnifutauamulasuig: (v) * () wuEATy B 1Y 95% (99%)
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AT AT

Ami(-1y 0.03 (.77 Ama(-1) 001 (-0.19)
Am1(-2) 0.05 (4.60)*** Am2(-2) 0.10 (2.84)***
Ami1(-3) 0.03 (2.30)** Am2(-3)’ 0.05 (1.35)
Ami(-4) 0.01 (0.44) Am2(-4) -0.01 (-0.34)
Ami(-5) 0.03 (2.23)** Am2(-5) 0.08 (2.12)**
Am1(-6) 0.03 (2.16)** Am2(-6) 0.04(1.01)
Am1(-7) 0.02 (1.36) Am2(-7) -0.04 (-0.99)
Am1(-8) 0.04 (3.74) % Am2(-8) 0.04 (1.21)
Ami(-9) 0.05 (4.14)y%*x Am2(-9) 0.10 (1.62)
Ami¢10) 0.00 (0.36) Am2(-10) 0.06 (1.62)
Aml1(-11) -0.01 (-0.94) Ama(-11) -0.06 (-1.80)*
Ami(-12) -0.01 (-1.20) Am2(-12) -0.12 (-3,35)**

R’ 0.41 R’ 0.21

DW 1.50 DW .64
F-statistic 2.35{0.01] F-statistic 3.83 [0.00)

~ o A L. @ C & v =3 ¥ 3 -
HUWMR: mmﬂu')amum} 17 £-statistics: mmﬂuwmuﬂnmaa A1 p-values; Maymﬂmﬂumymwm&m

*jud 1Aty o sEAUAIIEDI 90%; ** Mumdy o szRUATINEOIY 95%: *+* oAy o TeduaEeiy 99%
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= of lags 19820Q1-15940Q4 Causality Pariern
Ho: M1 s not Granger Caused by MB 4 F(6.76) = [0.00]** MB ~-—--> M1
Ho: MB is not Granger Caused by M1 F(1.60)=1[0.19] M1 --/~>MB
Ho: AM1 is not Granger Caused by AMB 4 F(3.94) = [0.00]** MB > M1
Ho: AMB is not Granger Caused by AM 1 F(0.88} = [(.48] M1 > MB
Ho: M2 is not Granger Caused by MB 4 F(2.82)={0.04]* MB ---> M2
Ho: MB is not Granger Caused by M2 F(2.95)={0.03]* M2 -->MB
Ho: AM? is not Granger Caused by AMB 4 F(1.60)=[0.19] MB --/> M2
Ho: AMB is not Granger Caused by AM2 F(2.15) = [0.09] M2 > MB

vome: dnevuaduds A Fstatistics; §uavTurudulinmio g1 prvatues: * () Wod W w szAUANUEDITL 959 (99%)
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Dependent variable

(A) ® ©

Equation variable mli-p ml-p m2-p
constant -4.97 -9.61 -12.73
(5.50) (14.42) (-22.34)
yr 0.94 1.40 1.73
(13.37) (23.57) (38.25)
it -0.002 -0.01
{-0.24) (-2.70)
id - -0.06
{6.13)

fi - -0.57

(-9.97)
Summary statistics
R? 0.85 0.96 0.98
DW 0.17 0.56 0.90
44.32 149.11 908.17

F —rest

Residual analvsis

Dependent variable: residual

Calculated -value on residual (-}) -3.92 -5.35 -4.54
Critical value, DF, 5% -4.11 -4.35 -4.11
Cointegration status No Yes Yes

Notes:  The absolute value of a2 calculated t-value greater than the critical value indicates rejection of the null hypothesis of no

cointegration. The estimation period is from 1980.Q1 to 1990.Q4. dmiunvazBomnu@y ﬁmﬁﬂﬂ‘lé}ﬂﬂﬂ"lﬂ“u‘)ﬂ fl.
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Regressors

Dependent variables:

A(ml - p), -

coefficient t-ratio

A(m2 - p),

coefficient t-ratio

A(ml-p),_,
A(ml=p},_,
A(m2—-p),.,
A(m2—p),_;
Ayr,
Ayr,
AV
Ayr, 4
| Ait,

Aid,_,

AR,
EC,_, for ml

EC,_, for m2

Summary Statistics.

R-squared

DW

F(9, 29); F(8, 30)
Diagnostics:
Senal Correlation:
Functional Form:

Normality:

Heteroscedasticity:

Predictive Failure:
Chow Test:

Restriction Test:

0.34 3.73
0.21 2.02

0.37 2.02

-0.35 -1.87

-0.02 -2.71

-0.46 -4.70
-0.27 -2.45

0.94
2.00

54.06

7.(4) = 1.78 [0.78)
2y (1) =2.69[0.10]
22,(2) = 0.08[0.96]
2o =159 [0.21]

2 (12)=10.77 [0.55]
7,(10) =8.28 [0.60]
7 (13) =15.74[0.40)

-0.17 -1.00
0.40 2.88

0.46 2.21

0.23 [.06
0.30 1.40

-0.02 -1.90

-0.19 -2.03

0.44
2.13

2.98

7 (4)=3.16[0.53]
Xy (1) =3.20 [0.07]
How(2) =0.08 [0.95]
2 =1.25[0.26)

2 (12) = 4.75[0.96]
2 (9)=4.60 [0.88]
72 (12)=12.37 [0.50]
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1981.Q2 to 1990.Q4 (39 observations). Maximum lag in VAR = 5. _
| Variables included in the cointegrating vector: y, mli, g, X, intercept -
Eigenvalues in descending order; .75607 .39373 .26771 .091281 .0000

A. Cointegrating LR Test Based on Maximal Eigenvalue of the Stochastic Matrix

Null Altemative Statistic 95% Cr. Value 90% Cr. Value
r =0 r=1] 55.0240 28.1380 25.5590
r<=1 r=2 19.5169 22.0020 19.7660
r<=2 r=73 12.1514 15.6720 13.7520

B. Cointegrating LR test Based on Trace of the Stochastic Matrix

Null Alternative Statistic 95% Cr. Value 90% Cr. Value
r =0 r>=1] 90.4253 53.1160 49.6480
r<=] r>=2 35.4013 34.9100 32.0030
r<=2 r>=73 15.8844 19.9640 17.8520

C. Estimated cointegrating vectors. coefficients normalized on v in parentheses

Vector Y ml g X
1 10.69 -6.68 -3.95 -1.63
(-1.00) (0.62) (0.37) (0.15)
2 -9.25 4.86 6.88 -0.77
(-1.00) (0.52) (0.74) (-0.08)

Notes: r denotes the number of cointegrating vectors, * indicates the preferred cointegrating vector,
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1981Q2 to 1990Q4 (39 observations). Maximum lag in VAR =35.
Variables included in the cointegrating vector: y, m2, g, X, intel_'cept :
Eigenvalues in descending order: .81701 48548 .38686 .11792 - .0000

A, Cointegrating LR test Based on Maximal Eigenvalue of the Stochastic Matrix

Null Alternative Statistic 95% Cr. Value  90% Cr. Value
r =0 r=1 66.2348 28.1380 25.5590
r<=1 r=2 259160 22.0020 19.7660
r<=2 r=3 19.0772 15.6720 13.7520
r<=3 r=4 4.8935 9.2430 7.5250

B. Ccintegrating LR test Based on Trace of the Stochastic Matrix

Null Alternative Statistic 95% Cr. Value 90% Cr. Value
r =90 r>=1 116.1216 53.1160 49.6480
r<=1 r>=2 49.8867 34.9100 32.0030
r<=2 r>=3 23.9707 19.9640 17.8520
r<=3 r>=4 4.8935 9.2430 7.5250

C. Estimated cointegrating vectors. coefficients normalized on v in parentheses

Vector v m2 g X
1* 6.39 -0.61 -2.35 -3.34
(-1.00) (0.09) (0.36) (0.51)
2 6.12 -6.09 6.54 -0.82
(-1.00) (0.99) (-1.07) (0.13)
3 -6.09 1.35 4.83 -0.39
(-1.00) (0.22) (0.79) (-0.06)

Notes: r denotes the number of cointegrating vectors. * indicates the preferred cointegrating vector.
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Four-Variable System (v, m1 or m2 or mb or cf, g and x)-. '

A. Equation with M1:

H,. lagged values of Am1 do not cause Ay
H, lagged values of Ag do not cause Ay
H, lagged values of Ax do not cause Ay
H, lagged values of Ay do not cause Ay
H, lagged values of Av do not cause Aml

B. Equation with M2:

H, lagged values of Am2 do not cause Ay
H, lagged values of Ag do not cause Ay
H, lagged values of Ax do not cause Ay
H, lagged values of Ay do not cause Ay
H,. lagged values of Ay do not cause Am?2

F(4,21)=4.17 [.012]
F(4,21)=4.15 [.012]
F(4,21)=3.99 [.015]
F(4,21) = 4.51 [.009]
F(4,21) = 0.98 [.438]

F(4,21) =5.79 [.003]
F(4,21) =438 [.010]
F(4,21) =3.34[.029]
F(4,21) =4.03 [.014]
F(4,21)= 1.09 [.385]

!
i

C. Equation with MB:
H, lagged values of Amb do not cause Ay F(4,23) =421[.011]
H, lagged values of Ag do not cause Ay F(4,23) =0.73 [.379]
H, lagged values of Ax do not cause Ay F(4,23) =0.56[.6%4]
H, lagged values of Ay do not cause Ay F(4,23) =2.21 [.100]
D. Equation with CR:
H, lagged values of Acr do not cause Ay F(3,28)=3.99[.017]
H,. lagged values of Ag do not cause Ay F(3,28)=1.27 [.303]
H, lagged values of Ax do not cause Ay F(3,28)=0.95[.429]
H, lagged values of Ay do not cause Ay F(3,28)=10.81[.501]

Notes: (1) Estimated regressions use four lags of each variable. (ii) Equations with M1 and M2 were
estimated with the inclusion of EC terms. Those with MB and CR were not. (iii) Figures in square brackets
denote p-values.
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amunatlwmstnm | doferudeulo aﬁ:ﬁumsﬁm
EAat4in| 5:{1:;%
Hataiseree (1995) 80Q1-94Q4 0.89* 0.72*
Hataiseree (1995a) 80Q1-82Q4 0.85 0.70
Robinson ef af (1991) 78Q1-90Q4 1.01 0.55
Schadler ef al (1993) 77Q1-91Q4 0.73 0.55
fiun Tunsiasinnlaudidon - rafigsamldamIdnsluunaiui
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nauuazvadlanytasaontiy

aritenaFantusnsg

sTuumTesinstuesldssing

TruzEN TrUTEY
newnmtlaasaiaanidy’ 0.85 0.69
yasnsdaamainamiis’ 0.89 0.70

1 =
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1982.Q1-1994.Q4 (52 observations). Maximum laé in VAR =4
Variables included in the cointegrating vector:i 1* »r ml =«

Eigenvalues in descending orders: .84030 .65781 .48826 41540 22794 .09261

A, Cointegratine LR test Based on Maximal Eigemvalue of the Stochastic Matrix

Null Alternative Statistic 95% Cr. Value 90% Cr. Value
r<=7 r=3 34 8372 28.1380 23.53590
r <= 3 r=4 279155 22.0020 16.7660

B. Cointegratine LR test Based on Trace of the Stochastic Matrix

Null Alternative Statistic 95% Cr. Value 90% Cr. Value

r<=12 r=3 81.2583 53.1160 49.6480
r <=3 r=4 46,4211 34.9100 32.0030

(. Estimated cointegrating vectors. coefficients normalized on / in parentheses

Vector i 1* Yr ml i3 f
D 20119 0.106  1.006 1816 -0.059  -1.459
(-1.00)  (0.89)  (8.40) (-15.16)  (0.49)  (-12.19)

Notes: r denotes the number of cointegrating vectors. ® indicates the preferred cointegration vector.

iT=il +e

- namaulaudail Johansen and Juselius Cointegration Tests (AmMAuwIN f1. FmibFvazdoaiudiv)



