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In recent times, ecnomists concur that ecnomy’s response to monetary pdicy is
somewhat weger then they were in the past. However, the caise of such change
remains an open isale. One plausible reason for this change culd be atributed to the
financial reform processes that have brought significant structural changes in the
financial systems through financial innovation, integration and market development.
As aresult, these changes in the financial systems have prompted a resssessment of
the transmisson mechanism through which monetary pdicy affeds the fina variables
of income and prices.

In the Malaysian experience, major reforms were undertaken in the 90s that have
opened Up new avenues and opportunities for its financial market development.
However, the dhanging financia environment posed grea challenge to Bank Negara
in the formulation and implementation of its monetary policy. This paper investigates
to what extent the liberalisation processes in Malaysia have dfeded the transmisson
channels of monetary policy and their ability to acieve the ultimate goals of
sustainable red income growth and price stability. The Johansen co-integrating
technique and the aror corredion model are used to analyse the long run and the short
run poperties of the financial variables such as monetary aggregates, credit
aggregates and interest rates with resped to utimate goal variables. The empiricd
findings suggest that the aedit and monetary aggregates are no longer reliable & the
main intermediate target. Conversely, interest rates ssam to have gained a significant
rolein the post reform period.
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1. Introduction

In economic literature, monetary pdicy is e as a powerful padlicy instrument to achieve
the ultimate eonaomic goals of price stability and sustainable econamic growth. There ae
several channels through which the monetary pdicy changes affea ecnomic adivity and
inflation and they are colledively known as the transmisson medianism of monetary
poicy. The major channels that have been identified in the literature are interest rate
channel, monetarist channel, exchange rate channel, wedth channel, asst price dannel and
bank lending channel.

In recent times, ecnomists concur that economy’s response to monetary poalicy is
somewhat wedker then they were in the past (Kutther and Mossr, 2002, Clinton and
Engert, 2000, Boivin and Giannoni, 2002). However, the caise of such change remains an
open isauie. As gated in Gordon and Sellon (2002), one reason for the dhange in the
monetary transmisson mechanism could be due to the significant structural changes in the
financial system. Since the monetary transmisson mechanism depends on banks and
financial markets to channel monetary pdicy adions, changes in the structure of the
financial system could alter the monetary transmisson mechanism.

The financial liberalisation processes have brought many structural changes in the
financial systems through financial market development, financial innovation, financial
integration and etc. In this environment of liberalised financial system and strong capital
flows, the dfediveness of monetary pdicy has often been questioned. It has adually
atered the dhannels of monetary pdicy mainly aff eding the relationship between monetary
aggregates, credit aggregates, exchange rates and interest rates on income and prices. As a

result, the reform processes prompted a resssesanent of the transmisson medhanism



through which monetary policy affects the aggregate demand and ultimately the final
variables of prices and output (Raghavan, 2000).

This paper examines to what extent the financial market development and the
liberalisation processes in Malaysia have affected the transmission channels of monetary
policy and their ability to achieve the ultimate goals of sustainable real income growth and
price stability. Section two of this paper identifies the important changes and major
development that has taken place in the Malaysian financial structure. Section three
provides the breakdown of the period of study and sources of data used in this work.
Section four describes the econometric models used to analyse the relationship between the
selected financial variables and the ultimate goal variables. In particular, the Johansen co-
integration technique and the error correction model are used to investigate the long run and
short run properties of the financial variables such as monetary aggregates, credit
aggregates and interest rates with respect to income and prices. In section five, the
empirical evidence on the long run properties of the financial variables are analysed to
ascertain their appropriateness as target variables in the process of formulating a policy
goa. The short run properties are aso examined mainly to identify their information
content in the monetary transmission mechanism during the pre and post liberalisation

periods. Finally, section six concludes this paper.



2. TheFinancial Liberalisation Processin Malaysia

The modern ecnomic analysis of financial policy started with the works of Ronald
Mckinnan (1973) and Edward Shaw (1973). Both authors drew attention to the prevalent
“financial represson” and argued that such represson was imposing a major cost on
courtries that pradiced it. A repressed financial system can be described as a system with
interest rate restrictions, domestic aedit controls, high reserve requirements, and segmented
financial markets, under devel oped money and capital markets and controls on international
caoital flows. Astime pased by, it becane apparent that severe financial represson hed
large wstsin terms of growth and dstribution on countries that pradiced it.

With regards to the @ove mentioned problems, financial li beralization can be viewed as
a set of palicy measures, which are predominantly designed to deregulate and transform a
hampered financial system in order to achieve aliberalized market oriented system with an
appropriate regulatory framework. Financial liberalization can be perceved as a set of
operational reforms that can leal to greder flexibility in interest rates, enhance the role for
credit and foreign exchange dlocaions and increase the autonomy of the commercial
banks. In addition, it is expeded to provide greaer depth for money, seaurities and foreign
exchange markets, and increase the crossborder flow of capital. On the whole, the broad
thrust of financial liberalizaion was primarily to enhance dficiency through greder
reliance on market forces and to reduce government intervention in the financial sedor.

In the ealy 1980s, the waves of financial innovation and reforms, which were sweging
the alvanced countries, also started spreading to the developing courtries. Theredter,
financial li beralization became a worldwide phenomenon. Along with the scope of financial
liberalization various aspeds of reform processes emerged and they include financial seaor

reform, deregulation, re-regulation and financial innovation.



For Malaysia, the financial sedor reforms have been a gradual, phased and continuing
process It was implemented in stages 9 as to alow financial markets and consumers to
adjust to the new environment. There were tentative steps taken towards liberalizaion in
the ealy 1970s. Nevertheless as dated in Awang (1992), the major phase of liberalization
commenced in October 1978 when the Central Bank of Malaysia, Bank Negara introduced
a padkage of measures as a mncrete step towards a more market-oriented financial system.
Among the measures introduced were fredng the interest rate mntrols and reforming the
liquidity requirements of the financial ingtitutions. The liberalization d interest rates in
1978 inded represented a anscious policy measure by Bank Negara to promote amore
liberal and competitive financial system. Though Malaysia assuimed the lead in interest-
rate deregulation in the region, its reforms were not completed till the late 1980s. In fad
there were some temporary pdicy reversals aong the way. For example, the market
determination d interest rates was suspended during the tight liquidity period from October
1985t0 January 1987 and in September 1987.

Ancther major phase of financial reforms was undertaken in January 1989, whereby
Bank Negara introduced a padage of reforms to broaden, degren and modernize the
financial system. The reforms included the appointment of principal deders, the isaiing o
Malaysian Government Seaurities by auction, conducting Bank Negara's open market
operations through principal deders and freeng o discourt house operations. This period
aso witnesed several significant developments with far reading impad on the
development of capital market. As part of Bank Negara's continuing eff orts to develop the
private debt seaurities market, the country’s first credit rating agency, the Rating Agency
Malaysia Berhad was established in 1990to rate debt isaies by corporations. Another
significant development in the caital market was the setting up of the “market watch dog”

in the form of Seaurities Commisson in March 1993. In 199, the financia futures and



options markets began their operation, namely the Kuala Lumpur Futures Market (KLFM)
and the Kuala Lumpur Options and Financial Futures Exchange (KLOFFE).

The financial liberalization and reforms undertaken in Malaysia have opened up new
avenues and increased opportunities for financial market development. However, in the
new environment with closer financial integration and strong capital flows, the
effectiveness of monetary policy has often been questioned. Financia liberalization had
important implications for both the transmission mechanism, and the operating procedure
of monetary policy. It has actually altered the channels of monetary policy mainly affecting
the relationship between monetary aggregates, credit aggregates and interest rates on
income and prices. These changes posed a major challenge in the formulation and
implementation of monetary policy. As a result, the reform processes prompted a
reassessment of the appropriate intermediate targets of monetary policy.

In the 1980s, Malaysian monetary policy was based on targeting monetary aggregates,
however the policy was not formally announced to the public. This strategy was selected
based on evidence that monetary aggregates were closely linked to the ultimate goals of
monetary policy. By controlling the supply of money, Bank Negara was able to influence
the major market variables of aggregate demand and inflation. In the early 1980s, the
emphasis was on M1, as it had been empirically found to have a stable and consistent
relationship with aggregate income (BNM, 1999).

The substantial financial liberalization and innovation in the 1980s has however
rendered M1 less reliable for policy targeting. The changes in the liquidity preferences of
the public and persistently high interest rates led to structural changes in the demand for
money. Rising sophistication in the financial system and the demand for money by the
public resulted in savers becoming increasingly sensitive to interest rate movements (BNM,
1994). Consequently, the traditional relationship of M1 to aggregate income was

compromised and the focus inevitably shifted to the broader monetary aggregates.



According to Bank Negara report, a correlation test conducted using quarterly data from
1980-1992, showed a positive and high correlation between broad monetary (M3) growth
and inflation (BNM, 1999). Since price stability was an ultimate goal of monetary policy,
broad monetary targeting was seen as a suitable target. In mid-1980s, Bank Negara
selected M3 as the policy target.

In the 1990s, the far-reaching changes in the economy and the financial system
weakened the relationship between monetary aggregates and the ultimate goal variables.
The annual growth of money supply as measured by M3 was extremely volatile during the
period of large capital flows (1992-1993) and the large swings in the monetary aggregates
reduced the viability of M3 as intermediate target. The growth in money supply was
largely contributed by the expansion of financial networks, and the widening of the range of
banking instruments and services, the increase in the role of money in the economy, and the
rapid monetization process. Hence, during this period, monetary velocities and ratios of
nominal GDP to various monetary aggregates have shown frequent and marked departures
from their historical patterns making the monetary aggregates unreliable as indicators of
economic activity and as guides for stabilizing prices. This highlighted the problems
associated with using monetary aggregates as policy target.

The liberalisation processes and consequently the changes in the financial system posed
a major challenge to Bank Negara in the formulation and implementation of monetary
policy. In view of the changing financial environment, the monetary policy should adhere
to a suitable policy framework so that it can remain as an effective policy in promoting

economic growth and maintaining price stability.



3. Period of Study and Sour ces of Data

In order to see the impact of financial liberalization on monetary policy, the period of study,

which covers 1973:4 to 2000:1, will be broken down as follows:

1973:4 10 1989:4

Represents the period before the major shift in the implementation of monetary policy in
Malaysia. During this period, the Malaysian Financial System had been subjected to the
widely practiced mechanism of financial repression such as interest rate regulation and

preferential credit scheme.

1979:1 to 2000:1

Represents the post-liberalization period in Malaysia. At the end of 1978 interest rates
were deregulated and thus representing the beginning of the era of financial reforms. The
international economic and financial environment in the post liberalization period posed

new challenges for national economic management and the operation of monetary policy.

1990:1 to 2000:1

Represents the period after the major shift in the implementation of monetary policy,
whereby Bank Negara embarked on a series of financia reforms to improve and modernize
the financial system.

Quarterly series were utilized for the empirical analysis. A total of nine financial
aggregates are employed and they are three monetary aggregates, three credit aggregates
and three interest rates. The quarterly gross domestic product is used to proxy economic
activity, the consumer price index is used to represent the price level and Federal
government expenditure is used to represent the fiscal variable. Variables, descriptions and

sources are provided in Table A in the Appendix.



4. Methodology

The -integration technique alvocated by Johansen (1988) was utili zed to determine the
long run relationship between the financia variables, income and price As demonstrated
in Greene (1997) and Tan (1996) the advantage of using the Johansen technique is that it
allows for the possble existence of multiple m-integrating vedors and their identificaion
particularly in regressons involving more than two variables. The am of the co-integration
test is mainly to identify if the variables in question are drifting apart or together. To cary

out the Johansen co-integration test, the following VAR must first be estimated.

Y, =Y +Y +I Y., +e @
The order of the model p must be determined in advance. If the @ove model involves N
varisblesthenY, =[y,, ¥, ....... yn], which areindividualy 1(1) and asaresult N x 1 vedor
can be formed and T, isan N x N matrix of parameters. Re-parameterising the system of

equations above in an error corredion representation yields the foll owing:

AY, =N Y, +MAY  +. A1 AY L, +6 &)

t-p+l
or

P ©)
AYt = rlet—p + zniAYt—i +et
1=1

wherei=1,2, ...... (p-12).
The long run relationship among the variables in the VAR is emboded in the matrix I,

and thus this matrix controls the co-integration properties. As mentioned before, in the
above model, Y isavedor of | (1) varisbleswhile AY,, Z_, MAY, and g are stationary. All
the possible combinations of the levels of Y that yield high correlation with the | (0)
elements in equation (2) are then estimated and these combinations are referred as the co-

integrating vectors.



The rank of the matrix I, is determined by the number of co-integrating vedorsr among
the dementsof Y. There aethreepossble caes:
Casel:
M, isafull rank N, then any linea combination of Y, is dationary and byimplicaion, the
elementsin vedor Y arenat | (1).
Case 2:
M, has rank between 0 and N, then there exits r co-integrated vedors which are identifiable
and incorporateble into error corredion model. Since the maximum number of co-
integrating vedors can only be N — 1, r must be smaller than N.
Case 3:
M, has rank zero and thus no linear combinations of Y, are stationary implying that the

elementsin vedor Y are I(1) but not co-integrated.

If M, haslessthan full rank, we cn expressit asfollows:

M, =y @

The aove guation involves estimating the matrix o (i.e. an N x r matrix) that contains
all the posshle a-integrating vedors and the y matrix containing the correspondng set of
error corredion coefficients. If there aer co-integrating vedors, then a and y ead have r
columns (Cochrane, 1997).

Rewriting equation (2) with o andy, shows the aror corredion representation:

AY, =-ya'Y_, + LAY, +o AT LAY 0+ 8 ©)
a’Y,, must be stationary so that ya'Y,, will also be stationary. Thus o is the matrix of

co-integrating vedors. If elementsin Y, do co-integrate then at least one of the a, vedors
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will be statisticaly significant. Thus by virtue of Granger representation theorem, y must
also contain at least one non-zero element.

The rank of the matrix N can be determined by referring to the eigenvalues A, derived
from the maximizaion o the concentrated likelihood function d equation (5). Hence, the
number of co-integrating vedors r can be determined by using the following maximal

eigenvalue statistics.

n (6)
¢, =-T Y In(-2)

i=r+l

wherer =0,1,2,3,....... n-2,n-1

The null hypathesis is that there ae & most r co-integrating vedors against the
alternative hypothesis of r+1 co-integrating vedors.

The aror corredion model (ECM) noted by Engle & Granger (1987) is a model which
forces gradual adjustments of the dependent variable towards sme long run values with
explicit all owances made for the short run dynamics. In this gudy, the ECM is used to test
the short run relationship conneding the growth rate of financial variables to the growth
rate of income and prices. In order to investigate the predictive relationship of monetary
aggregates, credit aggregates and interest rates to economic adivity, the following ECM
equations were estimated. Equations (7) and (8) represent the red income equation while
equations (9) and (10) represent the price euation. The Ay, Ap, Ax, and Ag, are
respedively the difference of log of red income, price index, financial variable and
government expenditure. Meanwhile, EC, and S represent the aror corredion term and the
seasonal dummy variables respedively. The a, B, y, A, 8 and 6, are mefficients to be

estimated whil e the €, are disturbanceterms.
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Ay, =aEC, +ZBAXt +Zy,Aptl ZdAyt,+26?S+$t ¥

Ay, =aEC_, + Z BAX_; + Z yiAp, + i/\iAi O + Z Sy, +3 6,S ¢, ®)
n n n (9)

Ap, =aEC_, + Z BOX; + Z ViAp; + Z oAy, + Z 6,5 +¢,
(10)

Ap, =aEC,, + iiBiAXt—i + iyiApt—i + iAiAi O * iJiAyt—i + Zeisl e,

The error correction term EC,, is constructed by using the coefficients from the co-
integration regressions. The first difference terms in the above eguations captures the short
run dynamics while the error correction terms captures the adjustments towards long run
equilibrium. In this study, the F-statistics tests the null hypothesis that the coefficients of
the financial variables indicated are zero. Testing the significance of coefficients of the

selected financia variables assesses the information content of these variables.
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5. Empirical Resultsand Analysis

Prior to assessing the relationship amongst variables based upon the notion of co-
integration and vector autoregression, their univariate time series properties have to be
examined. Test for the stationarity of a time series was carried out using the Augmented
Dickey-Fuller (ADF) test. The Hylleberg, Engel, Granger and Yoo (HEGY) test was
carried out to ascertain whether each of the series in question possess a unit root at some
frequency other than the usual zero frequency such as biannual and or annual frequencies.
Both the tests suggest that the time series stationarities can be achieved simply by first
order differencing. The HEGY test implies that there is no seasonal unit root problem for
the variables and thus no need to worry about the application of the seasonal co-integration
technique.

The long run relationship between the selected variables and the economic activities is
examined by using the co-integration test. First, a smple bivariate co-integration test
mainly involving residuals was carried out using the ADF test. The resultsin Table 1 show
that in the case of financial variable-income relationship, the ADF test statistics of the
residuals for all three monetary aggregates, ALR and IBR3 are rejected at 5% significance
level. The empirical results thus indicate that these variables are co-integrated with income
and a large part of the movements in income are anchored by the long run movements of
these financial variables. On the other hand, the credit aggregates and TBR3 failed the test
and therefore are not co-integrated with income. As in the case of the financial variable-
price relationship, the ADF test statistics are only significant for the IBR3 (5% significance
level) and ALR (10% significance level). The other financial variables failed the

significance test and thus have no tendency to return to an equilibrium relationship.
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Tables 2 and 3 provide the results of the applications of the Johansen techniques to the
identifications of long run relationships of the various financial variables with income, price
level and fiscal variable along with adummy variable D78Q4. The dummy variable D78Q4
is intended to reflect a switch in the Malaysian interest rate regime initiated in October
1978.

The estimation results presented in Tables 2 and 3, suggest that, with the exception of
the TBR3, for all the other financial variables, with or without the inclusion of the fiscal
variable, there exist one co-integrating vector at the 5% significance level. A necessary
condition for the target indicator to be effective in the implementation of the monetary
policy isthat the financial variables should co-integrate with the income and price. Overal,
the Johansen co-integrating results provided strong evidence of a stable long run
relationship amongst most of the financial variables with income and prices.

Using the co-integration technique, an error correction (EC) term was obtained and it is

normalized to real income and the equation is as follows:

. Threevariable system:
EC=C+LRY +a,LNP+a,LRX +a,D78Q4 (11)
I1. Four variable system:
EC=C+LRY +a,LNP+0a,LRG +a,LRX + a,D78Q4 (12)
Table 4 shows the error correction terms for all the financial variables in the three and
four variables system. These error correction terms represent the co-integration relationship
and are interpreted as deviations from the long run equilibrium.
The error correction models (ECM) as noted by Engle and Granger (1987), is a model
which forces gradual adjustments of the dependent variables towards some long run value
with explicit allowance made for the short run dynamics. The ECM model is estimated

based on the general autoregressive distribution with an error correction term formed by the
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relevant estimated co-integrating vector and seasonal dummies. To investigate the
predictive relationship of the financial variables, equations (7) to (10) were estimated nine
times for each sub-period (i.e. the three monetary aggregates, the three credit aggregates
and the three interest rates). The lag length for the models was determined after subjecting
each model to a series of ARCH correlation LM test ranging from the first order to fourth
order. A three-lag period seems to be appropriate and was therefore used uniformly in the
multivariate ECM models.

Tables 5 and 6 shows the t-statistics of the coefficients of the error correction term (a)
and the coefficient of determination (R?) of the real income equation and price equation
respectively for each sub-period. In all estimations of real income equation, the t-statistics
of the coefficient of the error correction (EC) term shows a significant level, thus implying
that, there is a high tendency for income to adjust towards some long run values with
explicit alowance made on the short run dynamics. Moreover, the coefficient of
determination R? is also reasonably high, where more than 80% of the variation in the
dependent variable real income can be explained through the models.  As for price
equation, the t-statistics of the coefficient of the error correction (EC) terms are
insignificant and thus indicating that there is low tendency for the price to adjust towards an
equilibrium relationship. The coefficient of determination R is also not very high whereby
the price equation models can only explain about 40 to 50% of the variation in price.

The F-statistics are obtained from the Wald test and Tables 7 and 8 summarize the F-
statistics for the significance of the financial variablesin real income equation. As shown in
the two tables, real M1 seems to be significantly related even at 1% level with real income
throughout the sample periods. Though M2 and M3 are inherently co-integrated with
economic activity in the long run, in the short run they failed to provide the necessary

information about the future income movements. Therefore the money-income relationship
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does not satisfy the stringent condition that would be required to render the strict use of
broad money as an intermediate target.

The null hypothesis of 3, = O for all three credit aggregates are not rejected even at 10%
level throughout the period of study. Even with the inclusion of afiscal variable as a control
variable in the error correction model, did not have any effect on the significance level.
Both ALR and IBR3 contained statistically significant information about the future
fluctuations in income especially in the post liberalization periods. The move towards a
liberalized financial system has actually enhanced the role of interest rates in the monetary
transmission mechanism. As for TBRS3, the F-dtatistics are insignificant throughout the
sample period because the development of the market for these billsis still shallow and thus
could not provide the necessary information needed to predict income.

Tables 9 and 10 provide the summary of the F-statistics for the significance of the
financial variablesin the price equations. Overall, the three monetary aggregates seem to be
insignificantly related to price. The inclusion of fiscal variable also did not improve the
predictive power of the monetary aggregates. As for the credit aggregates, with the
exception of the sub-period 1990:1 to 2000:1, in all the other sub-periods, the real CR1 and
CR3 are statigtically significant at 5% level and thus upheld their role in forecasting future
price movements. On the contrary, the F-statistics of the ALR and IBR3 are statistically
significant in the 1990s, thus highlighting the growing importance of the interest ratesin the

monetary transmission mechanism.
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6. Conclusion

The Malaysian experience in moving towards a liberalized financial system brought many
new challenges for Bank Negara and these challenges mainly relate to the way in which
monetary pdicy isformulated and implemented. Based on the empiricd evidence, it would
not be unreasonable to conclude that the evolution of the eonomy and the financial system
had a grea impad on bah the transmisson mechanism and the operating procedures of
monetary pdicy. With resped to operating procedure of monetary policy, financial
liberalization hes also aff eded the setting d policy targets.

After the major reform in the late 1980s, it was found that the relationships between
broad monetary aggregates and economic adivities have danged. Though the co-
integration test supports the existence of the long-term relationship between the financial
variables with income and price level, the eror corredion model (ECM) which mainly
cgptures the short run dyramics, found the monetary aggregate M1, average lending rates
and three month inter-bank rates to be significantly affeding income. As for price level,
only interest rates are found to be significant in the post liberalization period.

The broad monetary aggregates M2 and M3 fail ed to provide the necessary information
abou the future income and price movements and thus raised some pertinent questions
abou the ability of monetary target to serve & a communicaion device These results bea
strong regative implications for many famili ar monetary pdicy frameworks that centred the
design and implementation d policy on broad money. Thisis becaise, the money—income
or money-pricerelationship does nat satisfy the stringent conditi ons that would be required
to render the strict use of money as an intermediate target.

This gudy simportant finding with potentially positive impli cations for monetary pdicy

is the reliance on interest rates. The average lending rates and the three-month inter-bank

17



rates contained the information about subsequent movementsin real income and price level
and it is highly significant in the 1990s. In the post liberalisation period, interest rate
seemsto play a significant role in the monetary policy framework. The major developments
in the Malaysian financial structure have increased the effectiveness of interest rate as a
monetary policy variable and thus appeared to be an appropriate and necessary target for an

effective implementation of monetary policy.
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Appendix

Table A. Variables, Descriptions And Sources

Variables Descriptions Sources
Y Red Income Real GrossDomestic Product by expenditure BNM &
componentsin constant prices (1987=100). Tilak
P PriceLevel Consumer Price Index (1994=100) BNM
G Red Fiscd Variable Federal Governments current expenditure plus BNM
development expenditure.
M1 Monetary Aggregate | Currency in circulation plus demand deposits. BNM
Red M1
M2 Monetary Aggregate | M1 pus savings deposits plus fixed deposits plus BNM
Red M2 NIDs plus Repos plus foreign currency depaosits.
M3 Monetary Aggregate | M2 plus deposits placed with ather banking BNM
Real M3 ingtitutions.
CR1 Total Red Domestic | Monetary Survey’s claims on central Government, IFS
Credit state & local Governments, non-financial public
enterprises, private sedors, other banking
ingtitutions and non-bank financial institutions.
Monetary Authorities and Deposit Money Bank's
data monsolidated into a Monetary Survey.
CR2 Red Monetary It isthe sum of Monetary Authorities claims on IFS
Survey’s Claims On private sectors plus Deposit Money Banks' claims
Private Sectors on private sector.
CR3 Red Deposit Money Deposit Money Banks comprise commercial banks IFS
Bank's Claims On and ather financial institutions.
Private Sectors
ALR Average Lending Commercial banks average lending rates. BNM
Rates
IBR3 Three Month Inter- Inter-bank money market rates. BNM
bank Rates
TBR3 | ThreeMonth Average discourt rate on Treasury hills. BNM
Treasury Bill Rates
Notes:

1. BNM isreferred to Quarterly and Monthly Bulletin, Central Bank of Malaysia.
2. IFSisreferred to International Financial Statistics of International Monetary Fund.
3. Tilak isreferred to Tilak & Lee(1996).
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Tables

Table 1. Tests For Stationary Financia Variable-Income And Financial Variable-Price Relationships
(Augmented Dickey- Fuller Test)

Income Price

Financial

Variables ADF; &, ADF; t;
LRMI -6.3578* -1.8949
LRM2 -6.5128* -2.1080
LRM3 -5.6523* -2.0450
LRCR1 -3.2645** -2.8768
LRCR2 -3.2019 -2.8729
LRCR3 -3.0795 -2.4459
ALR -2.9035** -2.8168
IBR3 -3.4036** -3.3733***
TBR3 -2.3746 -2.3192%*

Notes:

1. Unit root tests summary of statistics for residuals for sample period covering from
1973:4- 2000:1.

2. There are 106 observations.

3. All variables are in natural logarithm and real terms except for interest rates.

4. The lag length was determined after subjecting each regression to a series of LM tests
for seria correlation at five-percent level ranging from first order to fourth order. One
lag period seems to be appropriate and was used uniformly for all the variables.

5. (***), (**) And (*) denotes rejection of the null hypothesis of the unit root at the 10%,
5% and 1% level respectively.
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Table 2. Summary Of Test Statistics For The Number Of Co-integrating Vectors In A Three Variable
System (Johansen Co-integration Test)

Financial Number of
Variables r=0 r<i r<2 CVs
LRM1 54.243 ** 22.331 6.889 1
LRM2 52.892 ** 21.469 7.811 1
LRM3 58.158 * 21.087 6.619 1
LRCR1 66.605 * 27.458 5.677 1
LRCR2 49.522 ** 18.609 6.054 1
LRCR3 54.603 * 20.166 6.568 1
ALR 66.492 * 25.442 5.287 1
IBR3 61.041* 22.995 5.802 1
TBR3 30.293 15.498 5312 0

Notes:

1. CV represents co-integrating vectors and r represents number of co-integrating vectors.

2. Three-variable system includes real income, price index and financial variable along
with the dummy variable D78Q4.

3. Test assumption: Linear deterministic trend in the data series.

4. The co-integrating vectors were estimated with a provision for three lags and the lag
length was determined after subjecting each variable system to a series of ARCH serial
correlation LM tests.

5. Sample period covering from 1973: to 2000:1 and total number of observations are 106.

6. (**) and (*) denotes rejection of null hypothesis at 5% and 1% respectively.
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Table3. Summary Of Test Statistics For The Number Of Co-integrating Vectors In A Four Variable
System (Johansen Co-integration Test)

Financial Number of
Variables r=0 r<1 r<2 r<3 CVs
LRM1 83.571* 41.288 14.724 4.999 1
LRM?2 74.851 ** 42.299 21.990 8.420 1
LRM3 87.032* 45.782 24.487 9.903 1
LRCR1 80.291 * 41.850 23.035 6.019 1
LRCR2 82.469 * 46.029 17.481 7.409 1
LRCR3 85.023 * 48.412 * 19.268 5.535 2
ALR 91.512* 46.869 23.061 4.928 1
IBR3 92.695 * 41.942 16.591 6.914 1
TBR3 74.068 ** 40.581 15.442 5.618 1

Notes:

1. CV represents co-integrating vectors and r represents number of co-integrating vectors.

2. Four-varigble system includes real income, price index, financial variable and fiscal
variable with D780Q4.

3. Test assumption: Linear deterministic trend in the data series.

4. The co-integrating vectors were estimated with a provision for three lags and the lag
length was determined after subjecting each variable system to a series of ARCH serial
correlation LM tests.

5. Sample period covering from 1973: to 2000:1 and total number of observations are 106.

6. (**) and (*) denotes rejection of null hypothesis at 5% and 1% respectively.
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Table 4. Error Corredion Terms For The ThreeAnd Four Variables System

Error Correction Equation
Financial
Variable Three Variable System
M1 EC=1.909 + LRY — 0591LNP — 1L060LRM1 - 0.103D78Q4
M2 EC = 0577 + LRY - 2.204LNP — 0.002LRM2 + 0.223D78Q4
M3 EC = 1.934 + LRY — 0.867LNP — 0.387LRM3 + 0.149D78Q4
CR1 EC = 3.834 + LRY + 0.447LNP - 0.747LRCR1 + 0.223D78Q4
CR2 EC = 2.243 + LRY — 0.851LNP — 0.389LRCR2 + 0.273D78Q4
CR3 EC = 2.619 + LRY — 0505LNP — 0491l RCR3 + 0.265D780Q4
ALR EC = 18.565 + LRY + 0.284LNP + 0.794ALR —1.033D78Q4
IBR3 EC = -1.606 + LRY - 2.569LNP - 0.153IBR+ 0.761D78Q4
Four Variable System
M1 EC = 1.014 + LRY + 1.341LNP — 0483LRGL1 - 1.054LRM1 - 0.015D78Q4
M2 EC = 0.155 + LRY — L021LNP — 0437LRG1 - 0.156LRM2 — 0264D78Q4
M3 EC = 2.370 + LRY — 0.674LNP + 0.057LRG1 - 1.054LRM3 - 0.123D78Q4
CR1 EC = 1.099 + LRY — 2226LNP + 0.193LRG1 — Q104LRCR1 + 0.281D78Q4
CR2 EC = 2.929 + LRY - 1286LNP + 0.319LRG1 — Q408LRCR2 — 0213D78Q4
EC, = -5.603 + LRY — 2128LRG1 +0.248LRCR3 + 0.665D78Q4
cR3 EC, = -10.412 + LNP — 2817LRG1 + 0.892LRCR3 + 0.527D780Q4
ALR EC=-2725+LRY — 6122L NP+ 1.828LRG1 — Q257ALR + 0.419D78Q4
IBR3 EC = 1729+ LRY - 4375LNP + 1.236LRG1 — 0.062IBR + 0.280D78Q4
TBR3 EC = 1.270 + LRY — 2932LNP + 0.452LRG1 — Q031TBR - 0.207D78Q4
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Table 5. Summary Of Thet-statistics Of The Coefficient of Error Correction Term (o) And The Coefficient Of Determination (R?) In Real Income Equation

Sample Period
1973:4 to 2000:1 1973:4 t0 1989:4 1978:4 to 2000: 1 1990:1 to 2000: 1
3Variable 4 Variable 3Variable 4 Variable 3Variable 4 Variable 3Variable 4 Variable
System System System System System System System System
\F/i;‘r?ggill t-stats R? t-stats R? t-stats R t-stats R? t-stats R? t-stats R’ t-stats R? t-stats R’
ALRM1 -3.781* | 0.866 4110 | 0872 -4.477% | 0914 4572 | 0920 -3.497% | 0870 -4.282% | 0882 -2.659** | 0.874 -2.941* | 0881
ALRM2 -3.463* | 0815 -4.383 | 0832 -3197* | 0888 -4311* | 0901 -3.887* | 0814 -5196* | 0841 3229 | 0837 -2.221** | 0847
ALRM3 -3589* | 0.824 -4.405 | 0.830 3213 | 0.891 -4503* | 0.907 -4.003* | 0810 -5.254% | 0.839 -2.908* | 0825 -2.339** | 0837
ALRCR1 3372 | 0822 -4211* | 0828 -2.624** | 0.926 -4.337% | 0903 -4125* | 0.809 5127 | 0836 -2.930* | 0.801 -2537** | 0823
ALRCR2 -4.085* | 0.823 4710 | 0837 -3.824* | 0.894 -4.243 | 0.904 -4.209* | 0815 5443+ | 0847 -2.862* | 0.828 -2.981* | 0.846
ALRCR3 3727 | 0817 -2.801* | 0831 -3.409* | 0888 -1510 0.900 -4.073* | 0.809 3375 | 0845 -3.158* | 0.808 -0.121* | 0804
AALR -4.652 | 0838 3629 | 0833 -3.422* | 0889 -3586* | 0.895 -5.449* | 0843 -4.611* | 0845 -3.485* | 0.848 3711* | 0871
AIBR3 -4.786* | 0.835 -4.606* | 0843 -4.225* | 0.901 -4.263* | 0.907 -5.336* | 0.841 -5.808* | 0.861 -3504* | 0.856 -3.818* | 0878
ATBR3 0.787 4226 | 0828 0.864 4510 | 0.908 0.765 5217 | 0839 0772 | -2921* | 03838
Notes:

1. Three-variable system and four-variable system are represented by real income equation 7 and 8 respectively.
2. (**) and (*) denotes rejection of the null hypothesis at 5% and 1% respectively.
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Table6. Summary Of Thet-statistics Of The Error Correction Term (o) And The Coefficient Of Determination (R?) In Price Equation

Sample Period
1973:4 to 2000: 1 1973:4 t0 1989:4 1978:4 to 2000: 1 1990:1 to 2000: 1
3Variable 4 Variable 3Variable 4 Variable 3Variable 4 Variable 3Variable 4 Variable
System System System System System System System System

Financial | { gas R? t-stats R? t-stats R? t-stats R? t-stats R? t-stats R? t-stats R? t-stats R?
Variables

ALRM1 2172** | 0.408 2101** | 0423 1529 0.564 1.539 0577 2010** | 0.384 1.013 0.409 25144 | 0431 2212+ | 0471
ALRM?2 1.021 0.460 0.905 0.431 0.747 0.568 1.120 0.618 0.824 0.400 -0.575 0.437 1.833** | 0339 1.426 0.378
ALRM3 1.091 0.401 0.965 0.428 0.555 0.563 1.022 0.608 0.959 0.340 -0.070 0.424 1.967+* | 0341 1.506 0.379
ALRCR1 1.888** | 0427 1.620 0.443 1.109 0.593 1.322 0.617 2,053 0.423 0.804 0.452 1.918** | 0.365 1.490 0.409
ALRCR2 1.449 0.428 1.593 0.463 0.837 0.582 0.869 0.613 1.637 0.388 0.800 0.411 2,744 0434 | 4.054* 0.631
ALRCR3 1.344 0.445 -1.382 0.466 0.755 0588 | -1.136 0.623 1.463 0.397 -0.584 0.561 1.989** | 0.385 -2.174** | 0457
AALR 1.396 0.411 1.686 0.418 1.837 0.541 1.725 0.561 2047** | 0381 0.796 0.409 2501** | 0483 1.820 0.487
AIBR3 2.487* 0.413 2.345¢* | 0453 1.814 0556 | 2.042** | 0.608 2.206** | 0.364 0.942 0.414 2.667** | 0566 2.863¢ 0.611
ATBR3 = 0.367 1.932* | 0.409 = 0512 1772 0.569 = 0.338 0.882 0.397 = 0339 | 2275+ | 0475

Notes:

1. Three-variable system and four-variable system are represented by price equation 9 and 10 respectively.

2. (**) and (*) denotes rejection of the null hypothesis at 5% and 1% respectively.
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Table 7. F-Statistics For The Significance Of The Financial Variables In The Three Variable Real
Income Equation

Sample Period
1973:4 to0 2000:1 1973:4t0 1989:4 1978:4 to 2000: 1 1990:1 to 2000:1
Financial
Variables F-stats Prob F-stats Prob F-stats Prob F-stats Prob
ALRM1 11.0434 *** 0.0000 5.4534 *** 0.0026 11.6745 *** 0.0000 5.9011 *** 0.0029
ALRM2 0.8523 0.4691 0.4672 0.7065 0.7877 0.5046 2.3879* 0.0893
ALRM3 0.6931 0.5587 0.9651 0.4171 0.2503 0.8609 1.5453 0.2239
ALRCR1 0.3599 0.7821 0.6465 0.5891 0.0416 0.9886 0.2747 0.8431
ALRCR2 0.5303 0.6626 1.5059 0.2249 0.5085 0.6776 1.0179 0.4001
ALRCR3 0.2260 0.8780 0.6433 0.5909 0.2084 0.8902 0.6487 0.5901
AALR 40897 *** 0.0091 0.8303 0.4838 5.4206 *** 0.0020 3.2578 ** 0.0363
AIBR3 3.7872** 0.0131 2.6094 * 0.0622 5.2296 *** 0.0025 QEER 0.0227
ATBR3 0.0745 0.9735 0.9725 0.4133 0.2002 0.8959 0.4717 0.7043
Notes:

1. The Error Correction Models were estimated with a provision of three lags and the lag
length was determined after subjecting each variable to a series of ARCH seria
correlation LM tests.

2. The F-gtatistics was obtained from the Wald Test and was tested for the null hypothesis
that all the coefficients of the financial variable indicated are zero.

3. (***), (**) and (*) denotes the rejection of the null hypothesis at 1%, 5% and 10%
respectively.
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Table 8. F-Statistics For The Significance Of The Financial Variables In The Four Varigble Real
Income Equation

Sample Period
1973:4 to 2000:1 1973:4t0 1989:4 1978:4 to 2000: 1 1990:1 to 2000:1

Financial

Variables F-stats Prob F-stats Prob F-stats Prob F-stats Prob
ALRM1 9.9806 *** 0.0000 45016 *** 0.0076 9.5471 *** 0.0000 9.2826 *** 0.0008
ALRM2 0.9220 0.4338 0.7557 0.5249 1.1686 0.3279 1.8676 0.1609
ALRM3 0.4053 0.7495 1.6847 0.1837 0.4736 0.7016 1.2641 0.3080
ALRCR1 0.2684 0.8480 0.9879 0.4070 0.3275 0.8054 0.4168 0.7424
ALRCR2 0.5743 0.6334 1.2245 0.3118 0.7204 0.5432 11164 0.3619
ALRCR3 0.1351 0.9388 0.6169 0.6077 0.8272 0.4834 0.8048 0.5035
AALR 3.2805 ** 0.0245 05715 0.6366 4.6084 *** 0.0053 3.4128 ** 0.0329
AIBR3 2.9438 ** 0.0374 1.7273 0.1749 4.7386 *** 0.0046 4.4009 ** 0.0128
ATBR3 0.2718 0.8456 1.8797 0.1466 0.7594 0.5206 1.2236 0.3220

Notes:

1. The Error Correction Models were estimated with a provision of three lags and the lag
length was determined after subjecting each variable to a series of ARCH serial
correlation LM tests.

2. The F-dtatistics was obtained from the Wald Test and was tested for the null hypothesis
that al the coefficients of the financia variable indicated are zero.

3. (***), (**) and (*) denotes the rejection of the null hypothesis at 1%, 5% and 10%
respectively.
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Table 9. F-Statistics For The Significance Of The Financial Variables In The Three Variable Price
Equation

Sample Period
1973:4 to 2000: 1 1973:4 to 1989:4 1978:4 to 2000: 1 1990:1 to 2000: 1

Financial

Variable F-stats Prob F-stats Prob F-stats Prob F-stats Prob
ALRM1 1.2007 0.3141 1.1354 0.3438 1.3229 0.2733 1.9347 0.1453
ALRM?2 1.0719 0.3604 1.2502 0.3015 2.0170 0.1187 0.2659 0.8493
ALRM3 0.7526 0.5237 1.0280 0.3882 1.2538 0.2964 0.2562 0.8563
ALRCR1 2.1746 * 0.0964 2.3495 * 0.0836 3.0617 ** 0.0332 0.6272 0.6030
ALRCR2 1.4731 0.2271 1.8251 0.1545 0.6861 0.5633 0.2908 0.8316
ALRCR3 3.2213** 0.0263 2.0998 0.1120 1.8594 0.1437 0.9811 0.4147
AALR 1.1933 0.3168 0.1267 0.9438 1.0931 0.3573 2.9736 ** 0.0473
AIBR3 1.5337 0.2111 0.8044 0.4973 0.5266 0.6653 5.7007 *** 0.0032
ATBR3 0.4174 0.7408 0.2701 0.8466 0.7820 0.5076 1.6825 0.1910

Notes:

1. The Error Correction Models were estimated with a provision of three lags and the lag
length was determined after subjecting each variable to a series of ARCH serial
correlation LM tests.

2. The F-dtatistics was obtained from the Wald Test and was tested for the null hypothesis
that al the coefficients of the financia variable indicated are zero.

3. (***), (**) and (*) denotes the rejection of the null hypothesis at 1%, 5% and 10%
respectively.
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Table 10. F-Statistics For The Significance Of The Financial Variables In The Four Variable Price
Equation

Sample Period
1973:4 to 2000: 1 1973:4 to 1989:4 1978:4 to 2000: 1 1990:1 to 2000: 1
Financial
Variable F-stats Prob F-stats Prob F-stats Prob F-stats Prob
ALRM1 1.0641 0.3685 0.6224 0.6040 0.9519 0.4202 1.7195 0.1868
ALRM?2 1.5699 0.2023 2.3653 * 0.0829 2.0541 0.1140 0.1329 0.9395
ALRM3 1.3407 0.2663 1.8610 0.1491 1.5821 0.2011 0.1099 0.9535
ALRCR1 | 21882* 0.0957 2.3303* 0.0863 2.8732** 0.0421 0.6098 0.6144
ALRCR2 | 18383 0.1461 2.1347 0.1084 0.9269 0.4323 1.0461 0.3887
ALRCR3 | 32526%* 0.0254 2.5585 * 0.0662 1.8778 0.1409 1.1464 0.3482
AALR 1.2089 0.3112 0.2244 0.8789 1.0459 0.3760 2.3140* 0.0983
AIBR3 2.8109 ** 0.0440 1.9189 0.1394 1.1655 0.3289 5.6232 ¥** 0.0039
ATBR3 0.3906 0.7600 0.3145 0.8147 0.4583 0.7122 1.8161 0.1680
Notes:

1. The Error Correction Models were estimated with a provision of three lags and the lag
length was determined after subjecting each variable to a series of ARCH serial
correlation LM tests.

2. The F-dtatistics was obtained from the Wald Test and was tested for the null hypothesis
that al the coefficients of the financia variable indicated are zero.

3. (***), (**) and (*) denotes the rejection of the null hypothesis at 1%, 5% and 10%
respectively.
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