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ABSTRACT

The objective of this study is to determine the usefulness of the monetary
aggregates in Malaysia for policy action purposes. Money M1 and M2 were
tested for weak exogeneity, strong exogeneity and superexogeneity (which implies
Lucas critique) within a seasonal error-correction model framework. Our weak
exogeneity and superexogeneity tests suggest that money M1 and M2 are not
subject to the Lucas critique and thus imply that both monetary aggregates are
useful intermediate targets for monetary policy purposes. The importance of
money as intermediate targets is further strengthened as our seasonal error-
correction model indicates that money (M1 and M2) and income exhibit
stable long-run relationships.

ABSTRAK

Objektif kajian ini adalah untuk menentukan kebergunaan agregat
kewangan Malaysia untuk tujuan dasar. Wang M1 dan M2 diuji terhadap
‘weak exogeneity, strong exogeneity’ dan Superexogeneity’ (membayangkan
‘Lucas critique) menggunakan rangkakerja model Seasonal error-correc-
tion'. Hasil ujian ‘weak exogeneity’ dan Superexogeneity’ mencadangkan
bahawa wang M1 dan M2 tidak tertakluk kepada Lucas critique’ dan
ini menandakan bahawa agregat kewangan tersebut adalah berguna
sebagai sasaran pertengahan untuk tujuan dasar kewangan. Kepentingan
wang sebagai sasaran pertengaban seterusnya disokong oleb hasil daripada
model Seasonal error-correction’ yang menunjukkan bahawa wang (M1
dan M2) dan pendapatan menggambarkan hubungan jangka panjang
yang stabil,



INTRODUCTION

The aftermath of the recent financial liberalisation has created new
problems for the monetary authorities of developing countries. The
relationship between monetary aggregates, in particular, narrow money
M1 and national income has been questioned. There is evidence of a
breakdown in the relationship between M1 and income in developing
countries, and this has led monetary authorities to focus on broader
monetary aggregates as monetary indicators for the purpose of policy
actions. Tseng and Corker (1991, 1993) have concluded fromm their study
on nine Asian' countries that the changing financial system has altered
the relationships between money, income and interest rates. Tseng and
Corker pointed out that financial liberalisation leads to one time or more
gradual shifts in the level of money holdings, as well as to changes in the
measured income and interest rate elasticity of money demand. Earlier,
Gurley and Shaw (1960) pointed out that the increased availability of
interest-bearing financial assets as a result of an expanding financial sector
can raise the sensitivity of money holdings to changes in interest rates.
The implications of the growth of these money substitutes are important
for monetary policy since with a high interest elasticity of money demand,
monetary policy become less effective. However, by mid-1990s, as a result
of further financial liberalization and innovation, the link between broad
monetary aggregates and other macroeconomics was found to be unstable.
Consequently, monetary aggregates have been de-emphasized as monetary
policy tools instead, the policy tool; has been shifted to interest rate
targeting (Bank Negara Malaysia, 1989).

Our question is: Is money irrelevant in Malaysia? This is an empirical
question. Therefore, the purpose of this study is to determine whether
monetary aggregates are still useful for the purpose of monetary policy
action in Malaysia. The study addresses the issue of whether the Lucas
critique is relevant in the case of monetary aggregates used for policy
variables in Malaysia.

METHODOLOGY
The Concept of Lucas Critique

The concept of exogeneity and its testable applications was introduced
by Engle et al. (1983) and Engle and Hendry (1993). Engle ez a/. (1983)

have proposed three types of exogeneity: weak exogeneity, strong
exogeneity and superexogeneity. The test for exogeneity is important
because in empirical applications, while only weak exogeneity is needed
for estimation purposes and for testing, and strong exogeneity for
forecasting, superexogeneity is required for policy analysis. According to
Engle et al. (1983), the concept of superexogeneity is closely associated
with the Lucas (1976) critique. Lucas (1976) argues that an econometric
model is unstable and will perform poorly in different time periods because
the underlying structure changes as expectation-generating mechanism
and/or policy regime changes over time. Therefore, a relevant economic
series or an economic model needs to be invariant to these changes to be
useful for policy analysis.

Favero and Hendry (1992) have shown that the concept of superexogeneity
can be use to examine whether a policy variable is subject to the Lucas
(1976) critique. More recently, the relevance of Lucas critique on the
performance of economic modelling has been subjected to rigorous
empirical investigations and testings in the literature (see Favero and
Hendry, 1992; Fischer, 1989; Fischer and Peytrignet, 1991; Caporale,
1996; Kwan and Kwok, 1995; Kwan ez al., 1996). However, the majority
of the studies conclude that the Lucas critique is not of empirical
significance in accounting for the failures of the econometric models (see
also Fischer, 1988). Thus, in our case, if a monetary aggregate possesses
the superexogeneity status, that is, the coefficient of money variable is
invariant to policy changes, then policy evaluation using this approach is
possible and thus useful to the monetary authority.

Lets consider the following simple regression model,
y.=a+bx.+81 (1)
where y and x_have normal distribution with means E(y)=p, E(x)=p,
and variances and covariances given by var(y{)=0'y2, var(x)=c?%, and
cov(y,x)=6, . The conditional distribution of y given x is,
yJx, ~ IND(a + bx, ¢?) (2)
where ‘IND’ denotes independently and normally distributed, b = (o_/

62),and ¢° = [csy2 - (cyx/cxz)]. The joint distribution of y, and x_can be
written as,



fiy, x) = gly/x)h(x) (3)

where g(y|x) involves the parameter @ and h(x) is the marginal
distribution of x . Based on equation (3), a variable is said to be weakly
exogenous for estimating a set of parameters @, if inference on @
conditional on x_involves no loss of information. Weak exogeneity
represents a necessary condition for satisfactory single-equation regression
model. Furthermore, in a dynamic context, weak exogeneity allows
feedback from the endogenous to the exogenous variables and therefore,
weak exogeneity may tell us nothing about the direction of causality of y,
to x or x, to y.. In other words, weak exogeneity implies that the marginal
distribution h(x ) does not involve the parameter ®. On the other hand, if
x, is weakly exogenous and is not Granger caused by any of the lagged
values of y,, it is said to be strongly exogenous. Thus, Granger non-causality
(from y_to x) is considered to be a necessary condition for strong
exogeneity. As for superexogeneity, if x_is weakly exogenous and the
parameters in g(y|x) remain structurally invariant to changes in the
marginal distribution of x_(i.e. to changes in regime or policy
interventions), then X, is said to be superexogenous (see Engle ez /., 1983).

Testing the Lucas Critique

To construct a test for the null hypothesis that money, x, is weakly
exogenous and/or superexogenous (Lucas critique), we first have to
determine the conditional model and then estimate a marginal model (an
instrumental variable estimates of x) for X, and then tests for the presence
of the predicted values of x_in the conditional model. The significance of
. ! . . .
the residuals or the fitted estimates from the instrumental variables
regression may be tested with a #- or F-tests.

In this study the following conditional model is chosen:
A4Yt=Co T Lq GiAeYei T 7 AjAaXy * Qe
i=1 j=0
oot Fymez Tynes T e 4)
Equation (4) is known as a seasonal error-correction model specified by

Hylleberg ez al. (1990). The parameters p_, v_,, M, and n_, are lagged
residuals from the following equations (5), (6) and (7) respectively,

Vi =a, +0X + Q] (5)

Vo =4, + O,X, + U, ©6)

Voo =2, + QX + OLX, |+, (7)
where in each case the x, and y, (i=1,2,3) represent the zero, biannual and
annual frequencies which are estimated with an intercept, a (i=1,2,3).
Furthermore, y’s and xs are transformed variables such that, Y. and x,
equal (1+B+B%+B’)y, and (1+B+B?+B)x, respectively; y, and x, equal -
(1-B+B*-B’)y, and -(1-B+B*-B’)x_respectively; y, and x, equal -(1-B?)y,
and -(1-B)x_respectively. The significance of 0, @, and y’s imply that y
and x are cointegrated at the long-run, biannual and annual frequencies
respectively.

There are three reasons for estimating equation (4) directly instead of
adopting the Engle and Granger (1987) two-step procedure proposed by
Engle er al. (1993). First, according to the result of the Granger
Representation Theorem, cointegration imply the existence of an error-
correction model and the converse is also true, that is, the existence of an
error-correction model implies cointegration of the variables (see Holden
and Thompson, 1992). Secondly, the unit root test on the residuals from
the Engle-Granger cointegrating regression has low power. Recognizing
the weakness of the Engle-Granger two-step procedure, Kremers et /.
(1992) suggest that the standard #-ratio for the coefficient on the error-
correction term in a dynamic equation is a more powerful test for
cointegration than those of the Dickey-Fuller type tests (the residual-
based cointegration test). And thirdly, Franses (1996) proposes the
regression-based procedure such as equation (4) as an indirect test for
cointegration, that is, by estimating the above error-correction
representation directly and use the #-values on 0, ¢, v, and v, to infer
seasonal cointegration. As a matter of fact, due to the low power of all
unit root tests, Hurn (1993) proceeded in estimating the seasonal error-
correction model and examined the significance of the error-correction
terms to infer seasonal cointegration among money and income in South
African monetary data.

Next, is to construct an instrumental variable estimates of x . In this study,
the following general autoregressive model for money supply (the
instrumental variable equation) is estimated,

Ax =0+ L'L:I BAx.,+DUM + o, (8)
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where dummy variables, DUM act as proxies for possible structural breaks.
The estimated ®, is then substituted in the conditional model specify by
equation (4) as follows,

Agye=c¢o+ LL OiAsy.i + ijo AjAsXej + Opey

+ QUL T Y M2 T Y2Ne3 T 01T+ & ©)

If @ is significant in term of the #-statistic in the dynamic error-correction
model, then the null hypothesis that money is weakly exogenous is rejected.
On the other hand, to test for superexogeneity or Lucas critique, the
estimated @, and the square estimated @? are included in equation (4)
and test for their joint significance as follows,

Agyr=co+ Z“.I_l diAsy i + Zp MAgXej + Oy
i= =0
QU YN, T YN, T 8T+ 8,3+ (10)
A significant F-test indicates a rejection of superexogeneity.
For strong exogeneity which includes weak exogeneity and Granger non-
causality from lagged Ay, to Ax, the Granger causality test is used.

Between y, and x, the following structural Granger causal model is
estimated

Ayi=ao+ Y iyt Y Biexi+ (11)

and Ay =ap+ Z; LAY T Z; BiAaXei T K (12)

Money x is said to be strongly exogenous when the null hypothesis that
a.’s are zero in equation (12) can be rejected.

Description and Sources of Data Used

In this study, quarterly monetary and income data for Malaysia for the
period 1981:1 to 1994:4 were used in the analysis. Monetary data used in
the analysis are the various monetary aggregates employed by the central
bank for monetary indicator purposes, particularly, the narrow money

M1 and broader M2. Usually M1 comprises currency in circulation
and demand deposits held by the private sector. Broad money M2
includes M1 plus savings and fixed (time) deposits at the commercial

banks.

As for the income data, which is only available in annual form, we have
used total exports as a proxy for nominal income for Malaysia.? The
rationale of using exports as proxy for income in the Asian developing
countries has been supported by numerous empirical studies, for example
by Tyler (1981), Feder (1983), Kavoussi (1984), Ram (1987), Moschos
(1989) and Odedokun (1991). Furthermore, Dutt and Ghosh (1994,
1996) found that exports and economic growth are cointegrated in the
majority of the developing countries. These studies have empirically
detected positive and significant effects of export expansion on economic
growth.?

All data were collected from various issues of the SEACEN Financial
Statistics - Money and Banking published by the SEACEN Centre, Kuala
Lumpur, Malaysia. Another important source of data was the International
Financial Statistics published by International Monetary Fund (IMF).
All variables were transformed into natural logarithms.

DISCUSSION OF EMPIRICAL RESULTS
Results of Seasonal Integration and Cointegration

Before we estimate equation (4), the first step is to verify the order of
seasonal integration of each of the quarterly series — money M1, money
M2 and income. The standard procedure for determining the order of
seasonal integration of a time series is the application of the Hylleberg e¢
al. (1990) test (HEGY test) for seasonal unit roots.? Table 1 presents the
HEGY test for the three series involved in the analysis. Results of the
HEGY test on the level of the series (see Panel (A)) show that none of the
test statistics is significant at the five percent level. This implies that the
level of money and income series in Malaysia is seasonally integrated of
order (1,1). Next, we test whether the filter A, or AA, is appropriate to
render the series stationary. Franses (1996) notes that in some cases,
seasonal differencing by applying the filter A, is adequate to achieve
stationarity in an I(1,1) variable. However, this is an empirical question



and cannot be determined a priori. Empirical studies have shown that
for some developing countries — South Africa and India, money and
income series are adequately represented by the filter AA, to achieve

stationarity (see Hurn, 1993; Moosa, 1997).

Table 1

Results of HEGY Tests for Seasonal Unit Roots
Series T, T, T, T, TN, p LM(4)
A. Series in level /
Ml -0.90 -1.91 -1.79 -1.47 3.31 8 4.61
M2 -0.83 -0.90 -1.04 -1.93* 2.63 10 7.31
Income -1.96 -2.44 -2.30 -0.68 3.11 10 6.10
B. Series in A4
M1 -1.20 -3.90* -3.45%  -3.46* 15.08* 5 4.63
M2 -0.42 -3.65* -3.69*  -3.69* 13.60* 5 4.75
Income -2.81 -3.55* -5.27*  -1.04 15.68* 4 5.05
C. Series in AA4
M1 -3.16* -4.12* -5.78* 0.24 16.79* 4 4.68
M2 -3.55* -3.72* -5.41* -0.15 14.72* 4 4.30
Income -4.11* -3.04* -5.85* -1.04 1.94* 1 5.33

Notes: All regressions in levels were estimated with an intercept as deterministic compo-
nent. The 5 percent critical value are £, = -2.96, &7, = -1.95, 7, = -1.90, £x, = -1.72/
1.68, Fr M w, = 3.04. All regressions in A, and AA, were estimated with an intercept as
deterministic component. The 5 percent critical value are £x, = -2.96, £, = -1.95, £m,
= -1.90, rm, = -1.72/1.68, Fim,M =, = 3.04 (see Tables 1a and 1b in Hylleberg er al.
(1990)). The LM Chi-square statistic for serial correlation with 4 lags is 9.48 with four

degree of freedom (5 percent).
Asterisk (*) denotes statistically significant at 5 percent level.

Nevertheless, in Table 1 we have reported the HEGY tests for the series in
A, (Panel (B)) and AA, (Panel (C)). Results of the seasonal unit root test
on A, series clearly indicate that in all cases, the series are non-stationary.
The HEGY tests results on AA, series suggest thar all test statistics are
significantly different from zero at the five percent level, implying that
AA,y ~1(0,0). In other words, this implies that one-period differencing of
the seasonal differences is adequate to make the income and money series
stationary. This also implies that in estimating equation (1), for example,
v, and x_should be in the form of AA,y, and AAx which would satisfy
the stationarity property of the model.

The results of the above unit root tests indicate that income and money
series are integrated of order one but at some specific frequencies. Having
established that income and money series are seasonally integrated, our
next attempt is to investigate whether income and money series are
seasonally cointegrated. In our case, in the quarterly series, cointegration
between money and income integrated at the biannual frequency is said
to exist if there is at least one linear combination of the series that is
stationary at that frequency. For the annual frequency case, cointegration
is said to exist if there is at least one linear combination of the series, all
integrated at the annual frequency and the series lagged one quarter which
is stationary at that particular frequency.

Results of Estimating the Seasonal Error-correction Model

The results of estimating the seasonal error-correction models for Malaysia
are presented in Table 2. When we estimate equation (4), the ECM terms
at different frequencies are first derived by estimating the cointegrating
regressions (5), (6) and (7) for allowing cointegration at zero, bi-annual
and annual frequencies respectively. In estimating the cointegrating
regression at zero frequency, we include an intercept, seasonal dummies
and time trend as additional variables. For co-integration at bi-annual
and annual frequencies, the cointegrating regressions include the intercept
and seasonal dummies. The lagged residuals from these cointegrating
regressions are then added to equation (4). For all error-correction models
estimated, we allow for cointegration at all frequencies. However, the final
seasonal error-correction models presented in Table 2 were derived
according to the Hendry’s ‘general-to-specific’ specification search and
the congruency of the model with the data generating process (see Hendry,
1987) are observed from a battery of diagnostic tests which include the
test for serial correlation, heteroskedasticity, normality and functional form.
The diagnostic tests, namely: the LM(4) test for serial correlation, ARCH
(4) test for autoregressive conditional heteroskedasticity, Jarque-Bera test
for normality of the residuals and Ramsey RESET test, to test whether
the original functional form is incorrect, show that the estimated error-
correction models for Malaysia passes these tests at the five percent
significance level. Thus, the above diagnostic tests indicate well-fitting
seasonal error-correction models that fulfill the conditions of serial non-
correlation, homoskedasticity, normality of residuals and no specification
errors.



Table 2
Results of Seasonal Error-correction Models

Independent variables Ml M2
Constant 0.0027 -0.0018
(0.4382) (0.2464)
M., -0.1646 -0.0875
(5.1237)* (3.9249)*
v, - -
o, -0.3442 -0.3410
(3.0722)* (2.6371)*
o, 0.2122 0.1839
(1.8265) (1.4072)
AAM,, 0.4118 -
(1.8487)
AAM,, . 0.5666
(1.7774)
AAy, -0.3639 -0.3503
(3.0444)* (2.4214)*
AAy,, -0.1896 -0.1926
(1.7388) (1.5157)
R-squared 0.607 0.477
SER 0.042 0.048
DW 2.298 2.123
LM Y(4) 2.093 2.891
[0.718] [0.576)
ARCH YX(4) 1.829 1.745
[0.767] [0.782]
NORM %*(2) 0.325 0.392
[0.849] [0.821]
RESET (*(2) 0.378 0.369
[0.827] [0.831]

Notes: SER and DW denote standard error of regression and Durbin-Watson statistic
respectively. The diagnostic tests presented above are broadly defined as follows: LM(4)
is the lagrange multiplier test for residual serial correlation of the fourth-order process.
ARCH (4) is the test for fourth-order autoregressive conditional heteroscedasticity.
NORM (2) is a test for the normality of the residuals. RESET (2) is used to test whether
the coefficients of powers of predicted dependent variables (Y2, Y?) are jointly zero. This
test may also be regarded as tests of heteroscedasticity but usually regarded as general
tests for detection of missing explanatory variables or incorrect functional form.
Numbers in parentheses (.) are z-statistics and numbers in the square brackets [.] are p-
values. Asterisk (*) denotes statistically significant at 5 percent level.

Generally, the results of estimating the seasonal error-correction mod-
els show that in all cases, the error-correction terms at two seasonal
cycles in the parsimonious models are significantly different from zero
at five percent level and show correct sign for both M1 and M2. The
results strongly suggest the existence of a long-run relationship be-
tween money and income at frequencies other than zero, implying
that the income-money relationship should be modelled as a seasonal
error-correction model. Thus, in agreement with Moosa (1995), fail-
ing to do this, the estimated money-income equation will be subject
to mis-specification error.

Therefore, for Malaysia, the results from the seasonal error-correction
model suggest that income and money series are cointegrated at both
zero and annual frequencies. According to Moosa (1997), what is
important from these results is that a cointegration at the zero frequency
implies the existence of a long-run relationship between money (M1 and
M2) and income.

Results of Exogeneity Tests

The results of weak exogeneity, strong exogeneity and superexogeneity
tests are summarised in Table 3. In Table 3 we have included the
estimated instrumental variable regressions (see Panel D) used to esti-
mate @ The summary of the results of tests for weak exogeneity (Panel
A), strong exogeneity (Panel B) and superexogeneity (Panel C), with
both the #- and F-statistics for @, and @w? are shown at the upper
portion of the table. The results clearly indicate that in all cases, the
null hypothesis that money (both M1 and M2) is weakly exogenous,
strongly exogenous and super exogenous cannot be rejected at the five
percent level of significance. When the residuals @, from the money
supply equation are added to the income equation, the coefficient of
®, is not statistically significant at the five percent level. This indi-
cates that monetary aggregate is weakly exogenous in the income equa-
tion. As a consequence, the use of a single equation regression in esti-
mating the impact of money supply on income is justified. And when
both @, _and ®? were included in the income equation, the results of
the F-test indicate that their coefficients are statistically insignificant
at the five percent level, therefore cannot reject the joint hypothesis of
superexogeneity. This finding suggests that monetary aggregate is not
subject to the Lucas critique. On the other hand, for strong



Table 3
Results of Exogeneity Tests
M1 M2
A. Weak exogeneity test:
8, 0.4353 0.1029

B. Strong exogeneity test (y — x), lag=4:

F-test: 0.183 0.359
[0.945] [0.835]

C. Superexogeneity test:

£5, -0.5408 -0.0593

£8, -1.2618 0.6977

Ftest: 0.892 0.248
[0.419] [0.781]

D. Instrumental variable equations:

Constant 0.0076 0.0023
(1.8822) (0.9204)
AAM,, 0.5428
(4.1464)*
AAM,, -0.8168 -0.5928
(5.6372)* (4.6240)*
AAM,, ’ -0.5130 -0.5866
(3.1359)* (4.3344)*
Ar,, 0.0137 0.0157
(2.1513)* (4.2374)*
D84:4 -0.0720
(2.7500)*
D85:2,3,4 -0.0267
(2.7324)*
D85:2, 86:1 -0.0509
(2.7747)*
D93:4, 94:1 0.0511
(4.4185)*
R-squared 0.655 0.698
SER 0.025 0.015
DwW 1.759 2.172
LM x’(4) 1.473 7.166
[0.831] [0.127]
ARCH y’(4) 1.234 3.381
[0.872] [0.496]
NORM %(2) 2.797 0.665
[0.247] [0.716]
RESET y'(2) 3.366 1.667
[0.186] [0.434]

Notes: r denotes short-term interest rates (3-month Treasury bill rate). D
denotes dummy variable. For example D84:4 denotes quarter 4 1984
equals one and zero otherwise. Dummy D84, D85 and D86 to take into
account the regime of tight monetary policy during the recession of 1985.
D93 and D94 was needed to produce homoscedastic residuals. Numbers
in parentheses (.) are #-statistics and numbers in the square brackets [.] are
p-values. Asterisk (*) denotes statistically significant at 5 percent level.

exogeneity is neither necessary nor sufficient condition for weak
exonegeity. Therefore, even the finding of Granger causality from y_to
x does not invalidate the testing for Lucas critique.

CONCLUSION

This study investigates the long run relationship berween money and
income in Malaysia using the seasonal error-correction modelling
approach. The major results of this paper may be summarized as follows.
First, the estimated seasonal error-correction models suggest that money
and income are cointegrated at both frequencies — the zero frequency and
the annual frequency in Malaysia. Furthermore, the existence of the
seasonal cointegration at zero frequency between income and money series -
implies that there are stable long-run relationships between the two
variables. Second, our weak exogeneity tests suggest that the estimated
single equation seasonal error-correction model for income in Malaysia is
well specified. Third, the strong and superexogeneity tests indicate that
using monetary aggregates as policy indicators are not subject to the Lucas
critique. In other words, all our exogeneity tests - weak exogeneity, strong
exogeneity and superexogeneity tests suggest that the use of the seasonal
error-correction model for making policy evaluation is possible.
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ENDNOTES

1. The Asian countries included in the study were Indonesia,
Korea, Malaysia, Myanmar, Nepal, Philippines, Singapore,
Sri Lanka and Thailand.

2. See Habibullah (1997a, 1997b, 1998a, 1998b, 1999a,
1999b) and Habibullah and Smith (1997) for recent studies
where export was used as proxy for income in Asian develop-
ing countries.



3. Furthermore, the use of export will minimize any spurious
resules that will arise when using income that had been gen-
erated using some interpolation technique. Nevertheless, one
has to be cautious when interpretating the results.

4. For further discussions on the use of HEGY procedure for testing
for seasonal unit roots in ten Asian countries, see for example

Habibullah (1999¢).

REFERENCES

Bank Negara Malaysia. (1989). Money and Banking in Malaysia. Kuala
Lumpur: Bank Negara Malaysia.

Caporale, G.M. (1996). Testing for superexogeneity of wage equations.
Applied Economics, 28, 663-672.

Dutt, $.D. & Ghosh, D. (1996). The export growth-economic growth
nexus: a causality analysis. The Journal of Developing Areas, 30,
167-182.

Dutt, $.D. & Ghosh, D. (1994). An empirical investigation of the
export growth-economic growth relationship. Applied Econo-
mics Letters, 1, 44-48.

Engle, RE & Granger, C.W.J. (1987). Cointegration and error cor-
rection: representation, estimation and testing. Econometrica,
55, 251-276.

Engle, R.E, Granger, CWJ., Hylleberg, S. & Lee, H.S. (1993). Sea-
sonal cointegration: the Japanese consumption function. Jour-
nal of Econometrics, 55, 275-298.

Engle, R.E & Hendry, D.E (1993). Testing superexogeneity and in-
variance in regression models. Journal of Econometrics, 56, 119-
139.

Engle, R.F., Hendry, D.E. & Richard, J.F. (1983). Exogeneity.
Econometrica, 51, 277-304.

Favero, C. & Hendry, D.E (1992). Testing the Lucas critique: a re-
view. Econometric Reviews, 11(3), 265-306.

Feder, G. (1983). On export and economic growth. Journal of Deve-
lopment Economics, 12, 59-73.

Fischer, A.M. (1989). Policy regime changes and monetary expecta-
tions: testing for super exogeneity. Journal of Monetary Eco-
nomics, 24, 423-436.

Fischer, A.M. (1988). Recent developments in macroeconomics. Eco-
nomic Journal, 98, 294-339.

Fischer, A M. & Peytrignet, M. (1991). The Lucas critique in light of
swiss monetary policy. Oxford Bulletin of Economics and Statis-
tics, 53(4), 481-493.

Franses, PH. (1996). Recent advances in modelling seasonality. Journal
of Economic Surveys, 10(3), 299-345.

Gurley, G.J. & Shaw, S.E. (1960). Money in a Theory of Finance.
Washington, D.C.: Brookings Institution.

Habibullah, M.S. (1999a). Testing for seasonal integration and
cointegration: an application to Nepalese monetary data. Indian
Journal of Applied Economics, 8, 91-115.

Habibullah, M.S. (1999b). Long-run relationship between money and
income in Sri Lanka: evidence from seasonal error-correction
models. Economic Affairs: Quarterly Journal of Economics, 44(3),
135-150.

Habibullah, M.S. (1999c). Divisia Monetary Aggregates and Economic
Activities in Asian Developing Economies. Aldershot: Ashgate
Publishing Company.

Habibullah, M.S. (1998a). The applicability of the p-star approach of
modelling inflation in a developing country: the case of Malaysia.
Analisis, 5, 33-45.

Habibullah, M.S. (1998b). Money and income in Indonesia: testing for
long-run relationships using seasonal error-correction models.
Ekonomi dan Keuangan Indonesia (Economics and Finance in
Indonesia), XIVI, 307-331.

Habibullah, M.S. (1997a). Linking money and prices in Nepal: the
P-Star model approach. The Economic Journal of Nepal, 20,
169-185.

Habibullah, M.S. (1997b). Can the p-star spproach be used to model
inflation in Indonesia? Some empirical evidence. Ekonomi dan
Keuangan Indonesia (Economics and Finance in Indonesia), XLV:
413-430.

Habibullah, M.S. & Smith, P. (1997). Modelling inflation in the
Philippines: the p-star model approach. The Philippine Review
of Economics & Business, 35, 87-96.

Hendry, D.F. (1987). Econometric methodology: a personal
perspective. In T.E Bewley (Ed.), Advances in Econometrics,
(Volume II). Cambridge: Cambridge University Press.



Holden, K. & Thompson, J. (1992). Co-integration: an introductory
survey. British Review of Economic Issues, 14(33), 1-55.

Hurn, A.S. (1993). Seasonality, cointegration and error correction: an
illustration using South African monetary data. Scottish Journal
of Political Economy, 40(3), 311-322.

Hylleberg, S., Engle, R.E, Granger, C.W.J., & Yoo. B. S (1990).
Seasonal integration and cointegration. Journal of Econometrics,

44, 215-238.
International Monetary Fund. International Financial Statistics, various
issues. /

Kavoussi R.M. (1984). Export expansion and economic growth: further
empirical evidence. Journal of Development Economics, 14, 241-
250.

Kremers J.J.M., N.R., Ericsson & ].J., Dolado (1992). The power of
co-integration tests. Oxford Bulletin of Economics and Statistics,
54(3), 325-348.

Kwan, A.C.C. & Kwok. B. (1995). Exogeneity and the export-led
growth hypothesis: the case of China. Southern Economic
Journal, 61(4), 1158-1166.

Kwan, A.C.C., Cotsomitis J.A. & Kwok. B. (1996). Exports, economic
growth and exogeneity: Taiwan 1953-1988. Applied Economics,
28, 467-471.

Lucas, R.E. (1976). Econometric policy evaluation: a critique. In K.
Brunner & A.H. Meltzer (Eds.), The Phillips Curve and Labor
Markets (Carnegie-Rochester Conference Series on Public Policy,
Volume I). Amsterdam: North-Holland.

Moosa, I.A. (1997). Testing the long-run neutrality of money in a
developing economy: the case of India. Journal of Development
Economics, 53, 139-155.

Moosa, L.A. (1995). On the specification of the Australian consumption
function. Australian Economic Papers, 34(65), 263-276.
Moschos D. (1989). Export expansion, growth and the level of
economic development: an empirical analysis. Journal of

Development Economics, 30, 93-102.

Odedokun, M.O. (1991), Differential impacts of export expansion on
economic growth in the LDCs: a comparison of evidences across
regional income groups and between the decades of 1970s
and 1980s. Eastern Africa Economic Review, 7, 69-93.

Ram, R. (1987). Exports and economic growth in developing countries:
evidence firm tin e-=eries and aossgection data. Economic
Development and Cultural Change, 36, 51-72.

SEACEN Centre. SEACEN Financial Statistics on Money and Banking,
various issues. Kuala Lumpur: The South East Asian Central
Banks (SEACEN) Research and Training Centre.

Tseng, W. & Corker, R. (1993). SEACEN study on monetary policy
and financial reform. In A. Talib (Ed.), Monetary Policy in the
SEACEN Countries: An Update. Kuala Lumpur: The South
East Asian Central Banks (SEACEN) Research and Training
Centre.

Tseng, W. & Corker, R. (1991). Financial liberalization, money
demand and monetary policy in Asian Countries. IMF
Occasional Paper No. 84. Washington, D.C.: International -
Monetary Fund.

Tyler, W.G. (1981). Growth and export expansion in developing
countries: some empirical evidence. Journal of Development

Economics, 15, 349-363.



