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FOREWORD

Monetary targeting has been widely used as a tool for imple-
menting monetary policy since the concept was first introduced in
mid-1970s. The countries adopting the monetary targeting try to
achieve the final targets such as price stability or economic growth
rate by sefting and keeping intermediate targets for monetary ag-
gregates, Meanwhile, one of the important issues related to mon-
etary targeting is whether or not the relationship between monetary
targets and the final targets is stable. If the relationship is not stable,
the monetary targeting loses its usefulness. Since the mid 1980s,
many developed and developing countries have experienced the
structural changes in the financial system that followed deregula-
tion, which were often cited as one of the main factors influencing
the stability between intermediate and ultimate targets. In addition,
several SEACEN member countries have directly experienced the
economic and financial crises since 1997, which had unprecedented
and serious impacts. Under these circumstances, it would be timely
to evaluate the effectiveness of monetary targeting.

This research project is undertaken by Dr. Song Ouk-Heon,
who is a seconded staff from the Bank of Korea to the SEACEN
Centre. The author would like to express a deep gratitude to Dr.
Yun-Hwan Kim, Senior Economist, Asian Development Bank, who
provided valuable comments. He wishes also to extend a gratitude
to all SEACEN member Banks for their useful comments and sug-
gestions. He is indebted to Miss Seow Yun Yee, Senior Research
Associate, for efficient research assistance. The author would also
like to acknowledge the useful comments and suggestions by Dr.
Subarjo Joyosumarto, Executive Director and Mrs. Kanaengnid T.
Quah, Acting Assistant Director (Research).

Dr. Subarjo Joyosumarto
Executive Director Kuala Lumpur
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Executive Summary

The countries adopting the monetary targeting try to achicve
the final targets such as economic growth and price stability, by
setting the intermediate target for monetary aggregates and by keep-
ing it on the track. In order for monetary targeting to be viable,
there must exist a stable relationship between money and the final
targets, which is based on the assumption that velocity of money
is constant or at least predictable. The predictability of velocity of
money is dependent upon existence of a stable money demand
function. With existence of a stable money demand function, the
monetary targeting would improve the effectiveness of monetary
policy. Since monetary targeting was adopted, numerous empirical
studies have been undertaken to check the stability of money
demand function. The most likely cause of instability of money
demand seems to be a rapid pace of financial innovation or liber-
alization. Meanwhile, the instability of money demand function
provided a teason why several developed countries either de-em-
phasized or dropped the monetary targeting. The purpose of this
papet is to check whether the traditional monetary targeting in
SEACEN countries is still viable in a liberalized financial environ-
ment. If not, it is time to search for an alternative to monctary
targeting and examine the merits and de-merits of the alternative.

According to the empitical study, only the Philippines has the
stable money demand function and the other countries do not,
among six countries (Indonesia, Korea, Malaysia, Philippines, Tai-
wan, and Thailand). Unstable money demand functions could re-
duce the effectiveness of monetary policy and are attributable; in
part, to financial liberalization. In line with this, four out of six
countries - Indonesia, Korea, Philippines and Thailand - recently
adopted inflation targeting as an alternative. The adoption of an-
other alternative, however, does not guarantee achievement of the
final target (i.e., price stability). Instead, each central bank must
make a lot of effort to enhance the effect of monetary policy under
a chosen framework of monetary policy: e.g, finding an effective
transmission mechanism and effective policy instruments to achieve
policy objectives.

ix



CHAPTER 1
Introduction

Until the early 1970s, central banks in major industrialized
countries had carried out monetary policy mainly in terms of inter-
est rates or quantitative credit testrictions. However, rising inflation
during the 1970s made central banks interested in the empirical
relationship between money growth and price inflation, in order to
contain inflation. In this context, the Bundesbank was a starter to
announce a target for money growth, which introduced it in late
1974 (Neumann, 1996). Subsequently, monetary targeting became a
popular framework for monetary policy implementation around the
world.

The countries adopting the monetary targeting try to achieve
the final targets such as economic growth and price stability, by
setting the intermediate target for monetary aggregates and by
keeping it on the track. In order for monetary targeting to be viable,
there must exist a stable relationship between money and the final
targets, which is based on the assumption that velocity of money
is constant or at least predictable. The predictability of velocity of
money is dependent upon existence of a stable money demand
function, which would mean that velocity of money is highly pre-
dictable, and that a change in the quantity of money will produce
a predictable change in aggregate spending, becoming the primary
determinant of nominal income. With existence of a stable money
demand function, the monetary targeting would improve the effec-
tiveness of monetary policy. Since monectary targeting was adopted,
numerous empirical studies have been undertaken to check the
stability of money demand function. In the United States, the M1
money demand function began to severely over-predict the demand
for money starting in 1974, which was labeled “Missing Money” by
Goldfeld (1976). Since then, there were various attempts to produce
a stable money demand function, which has not been successful.
The most likely cause of instability of money demand seems to be
a rapid pace of financial innovation or liberalization. Meanwhile,
the instability of money demand function provided a reason why
several developed countries either de-emphasized or dropped the
monetary targeting. In the 1990s, many countries began to adopt



Introduction

inflation targeting as an alternative to monetary policy framework.
The number of inflation targeting countries is now increasing.

In most SEACEN countries, monetary targeting has been used
during the last two decades. The financial systems, prior to financial
liberalization that started in the 1980s, shared many similar charac-
teristics: for example, interest restrictions, domestic credit contrals,
high reserve requirements, underdeveloped money and capital
markets, and controls on international capital flows. With excessive
controls and regulations, it was hard to achieve efficient resoutrce
allocation and rapid economic growth. Since the 1980s, most coun-
tries have liberalized their financial systems with a relaxation of
capital controls and a shift toward more flexible exchange arrange-
ments. The general objectives of financial liberalization were to
enhance efficiency through a greater reliance on market forces as
well as to improve the effectiveness of monetary policy (Azizah,
1993). In addition to financial liberalization, several SEACEN coun-
tries have directly expetienced the economic and financial crises
since 1997, which was unprecedented and setious, and the other
SEACEN countries have been indirectly affected by these crises,
which might have constrained the effectiveness of monetary policy
through a shift in money demand.

Amid these changes in financial environment, several countries
(Indonesia, Korea, The Philippines, and Thailand) recently adoptred
inflation targeting,' reflecting the recent trend of monetary policy
framework that seems to give increasing focus on inflation targeting
with decreasing focus on monetary targeting. Besides, Singapore is
using the exchange rate targeting and Malaysia is focused on inter-
est rates. At this point of time, it would be desirable to evaluate the
monetary targeting in the SEACEN countries. The purpose of this
paper is to check whether the traditional monetary targeting in
SEACEN countries is still viable in a liberalized financial environ-
ment. If not, it is time to search for an alternative to monetary
targeting and examine the merits and de-merits of the alternative.

1. Some countries cannot be classified as a pure inflation targeter but as in-between,
since they are setting the annual target of monetary aggregates with the announce-
ment of annual inflation target.
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The paper is organized as follows. Chapter 2 provides a theo-
tetical review on the appraisal of monetary targeting, which will
briefly summarize the theory on money demand as well as the
theoretical review of econometric methodology. Chapter 3 presents
the results of empirical study to assess the usefulness of existing
monetary targeting, which includes the estimation of demand for
money function, the movements of velocity of money, and the
relationship between money and final goal variables such as real
income and the price levels. Chapter 4 introduces other alternative
targeting frameworks including inflation targeting. The merits and
de-merits of other alternatives will also be examined. Chapter 5
contains the concluding remarks.



CHAPTER 2

Theoretical Review on the
Appraisal of Monetary Targeting

2.1 Monetary Targeting Framework

The central bank has certain goals of monetary policy such as
economic growth or price stability but cannot directly influence
these goals, since there is time lag for a certain type of monetary
policy to have an impact on the final goals. The central bank uses
a set of tools, which are open market operations, changes in the
discount rate, and changes in reserve requirements. With these
tools, the monetary authority has an impact on a set of variables
called “operating targets’: for example, reserves, monetary base, or
overnight interest rates, which are more responsive to the policy
tools. In-between the operating tatgets and the final goals, there is
another set of variables called “intermediate targets,” such as the
monetary aggregates (M1, M2, or M3) or interest rates. Monetary
targeting means that monetary aggregates are used as intermediate
targets to affect the final target. Thus, under the monetary targeting
framewotk, the central bank first influences, through a set of tools,
the operating targets, which have an impact on the monetary aggre-
gates as the intermediate target, and then affect the final policy
goals.

There are three critetia for choosing an intermediate target:
measurability, controllability and predictability (tefer to Mishkin,
1992). First, quick and accurate measurement of an intermediate
target variable is necessary and important, since the intermediate
tatget would be useful only if it signals rapidly when monetary
policy is off track from the goal. Monetary aggregates can be
measured relatively accurately, although they are subject to revi-
sion, so that they satisfy the first criterion. Second, an intermediate
target variable must be able to be controlled effectively by the
central bank. Among candidates for intermediate target variables,
the central bank has better control over the monetary aggregates
and interest rates than nominal GDP. The central bank can affect
monetary aggregates, especially narrow monetary aggregates, which
is not perfect, while it can sect interest rates by directly affecting the
price of bonds through open market operations. Interest rates seem
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better choices than monetary aggregates. The central bank, how-
ever, cannot set real interest rate since it does not have control over
expected inflation. In that sense, it cannot be said that interest rates
dominate monetary aggregates as intermediate target. Third, the
most important characteristic for a useful target variable is that the
variable must have a predictable impact on a goal of monetary
policy. For the linkage of the money stocks with the goals (such
as output, employment, and the price level}, there has been much
debate in the academic profession. However, the evidence seems to
favor a closer link of these goals with the money supply than with
other candidates for an intermediate target such as interest rates,
thus providing support to the use of monetary aggregates as inter-
mediate targets.

In consideration of these criteria, a rhonetary aggregate seems
to be a good variable for the intermediate target, which provides
the validity of using monetary targeting as a nominal anchor for the
conduct of monetary policy. By the way, in order for the monetary
targeting to be a useful strategy, there must be a stable and reliable
relationship between money growth and the final goal variables
such as inflation or the growth rate of GDP. This relationship can
be examined by testing the existence of a stable money demand
function.

2.2 Demand for Money Function

There are different kinds of theories on the demand for money
function. Based on the quantity theory of money developed by the
classical economists, Fisher (1911) suggests that the demand for
money is a function of income, and interest rates have no effect on
the demand for money, while a group of classical economists in
Cambridge, England, including Marshall and Pigou, did not rule out
effects of interest rates. Through the liquidity preference theory of
Keynes (1936), the inventory theoretic approach of Baumol (1952)
and Tobin (1956), and the liquidity preference of Tobin (1958), the
Keynesian economists argue that demand for money depends upon
income as well as interest rates. If money demand is affected by
interest rates, this theory implies that velocity has substantial fluc-
tuations due to changes in interest rates. Thus, from this Keynesian
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point of view, velocity is not a constant and also unpredictable so
that nominal income might be affected by orher factors than the
quantity of money. Meanwhile, Friedman’s (1956) modern quantity
theoty of meney has two major differences from Keynes he views
the demand for money as insensitive to interest trates; the money
demand function is stable and does not undergo substantial shifts,
indicating that velocity is predictable and providing a quantity theory
conclusion that money is the primary determinant of aggregate

spending.?

From the various kinds of theories on demand for money, one
important issue that distinguishes theories of money demand is the
sensitivity of the demand for money to changes in interest rates. If
interest rates do not influence the demand for money, then velocity
is more likely to be a constant or at least predictable, so that the
quantity theory view that aggregate spending is determined by
money supply would be true. Otherwise, the link between money
and aggregate spending will be unclear. Another issue is the stabil-
ity of money demand function. If the money demand function is
unstable and undergoes substantal shifts, then velocity is unpredict-
able and money supply may not be closely linked to aggregate
spending. To explain these issues, suppose that Income velocity (V)
is defined as:?

PxY
v=_ 2-1)

M

whete P is the price level, Y real income, and M monetary stock.
The income velocity of money is the number of times the stock of
money is turned over per year in financing the annual flow of
income. In other words, income velocity means the ratio of nominal

2. Besides, there are theprics of money demand by the overlapping generations mode!l
of Sargent and Wallace {1982), and by shopping time model of McCallum (1989).

3. Another concept is “transactions velocity” that is the ratio of total transactions to
money balances. Total transactions are much greater than GNP, because many
transactions do not contribute to GNP. Thus, transactions velocity is higher than
income velocity (Dornbusch and Fischer, 1990},
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income to the nominal money stock. This definition of velocity of
money becomes the egwation of exchange by multiplying both
sides of the definition by M:

Mx 1/ =PxY (2-2)

This equation of exchange is an identity, since a rise in M could
be offset by a fall in V that leaves MV unchanged. If velocity were
constant in the short-run as the classical economists thought, the
equation of exchange describes the guantity theory of money. That
is, nominal income (PxY) is determined by movements in the quan-
tity of money as:

M = & x PY, (2-3)

where £=(1/V). The classical economists also thought that aggregate
output produced in the economy (Y) would remain at the full
employment level, with the assumption of flexible prices. Thus, if
both V and Y are fixed, the price level is proportional to the money
stock. On the other hand, income velocity does not seem to be
constant according to the money demand function of Keynesian
theory. Keynesian money demand function is expressed as:

M- Ly 2-4)

P

where M is money stock, P the price level, / interest rate, Y real
income, and L() demand for real balances. If we substitute the
Keynesian money demand function for M in equation (2-1), we
obtain:

PsY PxY Y
v= o = 7 = (2-5)

M PLEY)  LGY)

From equation (2-5), income velocity is the ratio of the level
of real income to the demand for real balances. Velocity is a func-
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tion of real income and the interest rate. If interest rates do not
affect the demand for money function, then velocity is more likely
to be a constant, which supports the quantity theory view that
nominal income is determined primarily by movements in the quantity
of money. On the contratry, Keynesians argue that money demand
is sensitive to interest rates so that velocity is not constant and is
positively related to interest rates: that is, a rise in interest rates will
cause velocity to rise.

In the equation (2-5), if the income elasticity of the demand for
money were one, then the demand for real balances would change
in the same proportion as income. In this case, velocity would be
stable, which is not affected by changes in teal income. If the
income elasticity of the money demand were less than one, velocity
would risec with increases in real income and vice versa. Thus, the
relationship between real income and velocity depends on the
income elasticity of the demand for money.

With respect to these issues, if velocity were constant or pre-
dictable, the classical theory would be acceptable so that nominal
income is determined mainly by money stock. There have been
numerous empirical studies on money demand undertaken in de-
veloped countries as well as developing economies, reporting the
unstable relationship since the 1980s. In the United States, the M1
money demand function began to severely over-predict the demand
for money starting in 1974, Goldfeld (1976) labeled the phenom-
enon of instability in the demand of money function, “The Case of
the Missing Money.” Since then, there were various attempts to
produce a stable money demand function: for example, different
forms of money demand function have been tried, including long-
term interest rates and rates of return on equity. However, these
efforts have not been successful. The most likely cause of instability
of money demand seems to be the rapid pace of financial innova-
tion or liberalization (Rasche, 1987; Poole, 1988; Mishkin, 1992).

2.3 Econometric Methodology

in the past, the short-run demand for money functon has been
estimated using the partial adjustment model, which typically treats
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the real money demand as a dependent variable and includes, as
explanatory variables, real income and interest rates as well as the
first order lag of the dependent variable. In the mid-1970s, this
model began to expose problems in analyzing the money demand
function as major divergences emerged between the actual and
forecast values. This conventional method is criticized for imposing
a restriction on the data gencration processes (IDGP)} in the dynamic
specification (Yoshida, 1990). Meanwhile, the error-correction mode!
(ECM) has merits by eliminating prior testrictions on the model’s lag
structures. Thus, the ECM will be taken in the paper for the esti-
mation of the short-run money demand function, which needs
some explanation on econometric methodology associated with the
use of this model.

Much conventional econometric theory assumes stationarity of
the variables. However, not all economic time series are stationary.
The problem that can arise when performing regressions with cleatly
non-stationary series is called “spurious regression”:* given two
completely unrelated but non-stationary series, regression of one on
another will tend to produce an apparently significant relationship
(for a review, see Banetjee et. al, 1993; Granger and Newbold,
1974). With non-stationary data, there are two ways to induce
stationarity; one is to difference data and the other is to remove a
trend from data. Differencing data between these two will be used
in the paper. Before building a model, we can use unit root tests
to check whether data series are stationary or not as a first step.

2.3.1 Unit Root Tests’

Using the definition of integration, a non-stationary data x, that
becomes stationary after differencing 4 times is said to be integrated
of otder 4, and denoted x~If(d). According to this representation,
the stationary series is expressed by I(0). A non-stationary data

4.  “Spurious regression” was first identified by Granger and Newbold (1974). In their
Monte Carlo experiment, regressions were conducted on two independent and
mutually unrelated random walk variables and produced significant t-values in 77
out of 100, indicating a causal relationship between the two variables.

5. The contents on the unit root tests, cointegration and ertor cotrection mechanism
were abstracted from the author’s dissertation, Song (1996).

10
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series that needs first differencing to become stationary is denoted
by If7). A large number of macro economic time series data are
classified as If7) process (see Nelson and Plosser, 1982; Perron,
1988).

Comparing the 1) process with the I(7), the I{0) process has
a finite variance, an innovation has only a temporary effect on the
value of the process, and the autocorrelations decrease steadily in
magnitude. For the I{7) process, the variance goes to infinity as
time f goes to infinity, an innovation has a permanent effect on the
value of the process, and the theoretical autocorrelations go to one

as time t goes to infinity (for a review, see Engle and Granget,
1987).

Suppose that a data generating process x, is expressed as
AR(1):

x = Bx + u  u ~ §id0,069) (2-6)
I -1 ' !

If the null hypothesis was H,: |B|<1, the test would be simple by
compating t-statistic with critical values, since the t-statistic has a
standard normal distribution. Here, we test the true hypothesis of
H;: B=1, so the traditional t-statistic is no longer applied, since the
distribution of the test statistic is not asymptotically normal or even
symmettic (see Banerjee et al., 1993). The test statistic 1s compared
with the critical value, tables of which are reported in Dickey and
Fuller (1979) containing tables for three kinds of unit root tests: no
constant, constant, and constant and time trend. The test procedure,
called the Dickey-Fuller (DF) tests, estimates the following equa-
tion:

Ax = (- Dx + (2-7)
I3 1 I
The unit root tests can be extended to an AR(p) process such as:

2
= + -
xf le ﬁi xM uf‘ (2-8)

11
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For an AR(p) process, the unit root test can be constructed with a
regression model such as:

2l
Ax = -1 + Ax  + 2-9
Xt (ﬁ )xm ; ,y/ £ ”:_ ( )

Here, the coefficient (B-7) is used to test for a unit root. This
procedure is called the augmented Dickey-Fuller (ADF) tests. The
purpose of the ADF tests is to use lagged changes in the dependent
variable to capture auto-correlated and omitted variables which
would othetwise appear in the error term (Banerjee et al., 1993).
By allowing the data generating process to take the form of equa-
ton (2-9) rather than the much more restricted form of equation (2-
7), the class of models, to which unit root tests are applied, has
been expanded. As p is generally unknown, it 1s safer to take p to
be a fairly generous number in equation (2-9) so that the residual
term is approximately white noise. If too many lags are present, the
regression suffers from some loss in efficiency while if there are too
few lags, then it may imply some remaining autocorrelation (Banerjee
et al,, 1993). As in the Dickey-Fuller tests, we can test three cases
in equation (2-9): no constant, constant, constant and trend. As a
generalization of the Dickey and Fuller procedure, Said and Dickey
(1984) provided a test procedure valid for a general ARMA process
in the errors so that we can apply it not only to models with AR
parts in the errors but also to models with AR and MA polynomials
in the errors. Their procedurc yiclds test statistics with the same
critical values as those tabulated by Dickey and Fuller.

Another procedure was offered by Phillips and Perron (Phillips,
1987; Phillips and Perron, 1988). Rather than taking account of extra
elements in the DGP by adding them to the regression model,
Phillips suggested accounting fot the autocorrelation that would be
present when these terms are omitted, through a non-parametric
cotrection to the standard statistics,. While the Dickey-Fuller proce-
dure aims to retain the validity of the tests based on white-noise
errors in the regression model, the Phillips procedure modifies the
statistics after estimation in order to account for the effect that
autccorrelated errors will have on the results (for a review, see
Banetjee et al., 1993; Phillips and Perron, 1988; Phillips, 1987).

12
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2.3.2 Co-z"ntegmtion and Error Correction Mechanism

In estimating money demand functions, first, the long-run
behavior of the monetary aggregate is examined by using co-inte-
grating regression. It would be too strict to require that equilibrium
exist in every single period. However, the short-run movements of
monetary aggregates are not irrelevant. If the short-run behavior of
money is largely uncorrelated with movements in the variables of
policy object, the usefulness of a long-run relationship is likely to
be severely impaited. Thus, the short-run demand for money will
be also estimated through the error cortrection mechanism.

The cointegration analysis tests the cxistence of the long run
equilibrium among the economic variables. In demand for money
function, it is checked whether there exists a stable long-run rela-
tionship between monetary aggregates, income and interest rate. To
explain cointegration, let us assume two series x, and y, both of
which are non-stationary, ie., I(1), evolving according to the fol-
lowing data generating process:

x t oy = xu # = u + & (2.10)
i /

x + By =¢ ¢ =pe + & lp|<1, (2.11)
1 t . 21 21,

where the vector [g €,]" is distributed identically and independently
as a bivariate normal with:

EE€) = EE,) = 0

var(€,) = O,; par(€,) = O,; cov(€,, &) = O,
In general, any linear combination of two I{1) series is also I(1), as
shown in equation (2.10), where series {#} is a random walk. If
there exists a relationship like equation (2.11), linear combination
{x + By} becomes stationary series I(0), because {¢} is stationary. In
this exarple the vector [I B]’ is called the co-integrating vector and
the two series are said to be in the long-run equilibrium when x
+ By = 0. In an equilibrium state, economic variables have no
tendehcy to change in the long run, whereas they may not be in
equilibrium in the short run and thus drift apart. The univariate
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quantity g, = x, + fly, is called the equilibrium error that contains
useful information, since on average the system will move towards
that equilibrium if it is not already there. Thus, the error g should
be a useful explanatory variable for the next direction of movement
of dependent variable x (see Banerjee et al., 1993).

The cointegrated series can be represented by error correction
models (ECM), known as Granger’s representation theerem, which
states that if a set of non-stationary variables is cointegrated, there
always exists an ECM representation among the variables (Granger,
1983; Engle and Granger, 1987).

For estimation of the ECM, Engle and Granger (1987) proposed
a two-step procedure. In the first step, the parameters of the
cointegrating vector are estimated by running the static regression
in the levels of the variables, that is, cointegrating regression, In the
case of two variables (x and j), for example, the cointegrating
regression is run as:

Y= + ﬁxl+ #,

Secondly, to test for cointegration, we check whether the residual
#, is stationary of not under the null hypothesis of no cointegration.
As in the unit root tests, we apply the augmented Dickey-Fuller test
for the residual in the cointegrating regression. When the null
hypothesis of no-cointegration is rejected, in other words, the re-
sidual term is stationary, the cointegrating vector among the vari-
ables is said to exist, which imply that there is a stable long-run
relationship among these variables. The error correction term is
obtained from the cointegrating regression:

.‘{’:_)li-f— ﬁX{.

In the second step, the model is estimated using the error correc-
tion term (g, ):

Ay = ¥z, + A L) A+ A (1) Ay, + ¢,

14
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Ax = -yz,t B (L) A+ B, (1) &, + ¢,

where ¢, and ¢, are white noise and |¥,|+|¥,|= 0. In both steps,
OLS is applied.
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CHAPTER 3
Appraisal for Monetary Targeting

Monetaty policy can be affected, through parameter changes of
the money demand function, by financial liberalization. Thus, the
financial liberalization in the SEACEN countries will be first intro-
duced briefly. In evaluating the usefulness of monetary targeting,
the demand for money function will be examined in the paper,
using the error correction model (ECM) and then, the graphical
analysis of income velocity will be presented to check some impli-
cations obtained from the demand for money function. In addition
to the estimation of money demand function, the effects of mon-
etary aggregates on the final goal variables will be checked. For this
purpose, money’s contribution to output and prices will be pre-
sented using the vector auto-regression (VAR).

3.1 Financial Liberalization in Selected SEACEN Countries

Financial liberalization has been implemented or is taking place
in many countries, which have different objectives: to lower trans-
actions costs, to promote competition among financial institutions,
to fight sluggish economic growth, and so on. Financial liberaliza-
tion, with technological advances such as the introduction of credit
catds and ATMs, may cause money demand to respond more rap-
idly to interest rate changes, thereby influencing on the rnon.etary
policy of each countty. In consideration of the impact on the
monetary policy, measures taken to develop the financial market
are introduced by country.

Indonesia

Indonesia undertook a series of comprchensive reforms in the
mid-1980s to combat sluggish growth in the early part of the dec-
ade. Faced with deteriorated terms of trade and widened imbal-
ances between external and internal sectors, the government switched
its development strategy from the import-substitution policies of the
1960s and 1970s to an export-led growth policy. Financial liberali-
zation had two stages. The first stage, begun in 1983, eliminated all
credit ceilings, removed interest rate controls on deposit rates at
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state-owned banks, and curtailed the central bank’s liquidity credit
programs. The second stage, begun in 1988, focused on promoting
competition in the financial sector. It permitted new entry into the
banking sector, allowed additional branches, eased the require-
ments for becoming a foreign exchange bank, reduced the amount
that state-owned enterprises were required to deposit in state-owned
banks, and lowered the reserve requirement while raising minimum
paid-in capital requirements.

The majority of financial assets are held by the banking sector.
Equities are the most common financial instruments traded on the
stock markets. The ratio of market capitalization to outstanding
bank loans grew from 0.33 percent in 1988 to 46 percent in 1993
but trading is still very thin. The bond market is underdeveloped,
despite an absence of regulatory impediments. Most bonds are
bought by institutional investors, which hold them until maturity,
resulting in an inactive secondary market. This implies that Indone-
sia is stll in the eatly stage of financial sector development (Dobson
and Jacquet, 1998).

Korea

Although Korean had carried out efforts to liberalize the finan-
cial sector since the early 1980s with emphasis on privatization,
deregulation of market entry, and expansion of business scope, the
progress of financial liberalization had been rather slow. As the shift
of the curtent account into surplus from 1986 to 1989 served as the
momentum for the full-scale pursuit of financial liberalization, inter-
est rate deregulation was attempted in December 1988, but within
a few months the rates skyrocketed and the majority of reforms
were teversed. In 1993, the government outlined a five-year pro-
gram of gradual financial sector deregulation in the Blueprint for
Financial Reform. Under the plan, all interest rate controls, except
those on demand deposits, were scheduled to be removed by 1997.
Other principal measures include reducing controls on capital flows,
giving banks greater autonomy in managing their business, and
reducing policy loans from the central bank.
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The share of assets held by commercial banks has fallen dra-
matically since the 1970s, while the stock market has expanded
rapidly since the mid-1980s. Since 1986, Korea has made greater
use of government bonds to manage money supply and, since
1989, the corporate debt market has become an important source
of capital for Korean firms. In 1995, the value of traded bonds was
roughly 50 percent greater than the value of traded stocks.

Malaysia

Financial sector reform in Malaysia followed a severe financial
sector crisis, in the early and the mid 1980s, due to deteriorating
terms of trade and an increasing number of non-performing loans.
To promote greater efficiency, the central bank made the ringgit
freely convertible in 1986 as a means to adjust the balance of
payments. The bank also reformed its export credit refinance scheme,
reduced reserve requirement ratios of commercial banks introduced
more flexible interest rates, and abolished deposit rate controls.
These measures helped the country to overcome the financial sector
crisis.

Commercial banks accounted for about 40 percent of financial
sector assets in 1993. Trading volume of the stock market has
rapidly increased since it was founded in 1973. The bond market
is small and its trading is particularly sluggish in the secondary
market. The corporate bond market is very small (Dobson and
Jacquet, 1998).

Philippines

After the country experienced several banks collapses in the
eatly 1980s, comprehensive financial reforms in the Philippines
were introduced in 1981-1984: restrictions on financial intermedia-
tion were lifted, market-oriented credit and monetary policies were
implemented, all interest rates were gradually liberalized, and ag-
ricultural credit programs were ecliminated. Despite these reforms,
interest rates continue to be subsidized and credit is directed.
Compared to those of other ASEAN countries, the Philippine finan-
cial system is underdeveloped and has a legacy of government
control (Dobson and Jacquet, 1998).
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The banking system dominates the financial sector, accounting
for more than 80 percent of total financial assets. The equity market
is thin, highly concentrated in the stocks of five companies. The
bond market, dominated by government bonds, also is thin.

Taiwan

Prior to the mid-1980s, the government’s goal was to industri-
alize and transform the basic economic structure from subsistence
agriculture to industry: as a result, the financial system was highly
repressed. In 1987, capital controls were lifted, the undervalued
exchange rate was freed up, trade policy was liberalized, and tariff
and non-tariff barriers were reduced. The New Banking Law Re-
forms in 1989 were aimed at strengthening regulatory controls over
tinancial sector and helping banks become more competitive. Major
reforms included steps toward privatizing commercial banks and
removing controls on interest rates.

The majority of financial assets continue to be held by govern-
ment-controlled banks. The equity market has become deeper over
the last 15 years, while the bond market has been less developed
than the equity market, because of the low level of government
bond issues and strict regulation on the bond issue of private
companies,

Thatland

Thailand began to liberalize its financial markets in the early
1990s to support the market-otiented, export-led development policy.
In the mid-1980s, priority was given to economic and financial
stability rather than to financial reform. Once the financial system
was stabilized, the government embarked on its first three-year plan
of financial liberalization (1990-1992). The reform package con-
sisted of four components: interest rate deregulation, prudential
regulation, the reforms to deal with financial innovation in the
ptimatry and secondary capital markets, and the reforms of the
interbank clearing system. The second three-yvear plan (1993-95)
largely supported the reforms of the first plan.

20



Monetary Targeting in a Liberalized Financial Environment

Commercial banks have held just under 70 percent of financial
assets. The capital market remains underdeveloped: in 1992, the
outstanding value of stocks and bonds was only 10 percent of
financial intermediaries” outstanding credit. In other words, compa-
nies rely more on intermediation than on securitization to raise
capital.

3.2 Money Demand Function
3.2.1 Data and Unit Root Tests

In the empirical study, real money, teal income and interest
rate will be used in logarithmic form. Two monetary aggregates are
chosen for each country, including one used for the intermediate
targeting variable. To make a real stock of money, CPI (Consumer
Price Index) is used. As the proxy variable for real income, real
GDP (Gross Domestic Product) is selected except Thailand, where
Manufacturing Production Index (MPI) is chosen due to data avail-
ability. The interest rate is the opportunity cost variable of holding
money.® Thefe scems no answer to which rate must be chosen
between the short-term and longer-term interest rate. On the one
hand, it is argued that the long-term rate is a better indicator, in the
sense that it is more representative of the average rate of return on
capital in the economy. On the other hand, it is asserted that the
short-term rate is a closer substitute for money than the long-term
rate, because of short maturity (Laidler, 1977). The bond markets in
the SEACEN countries have not been well developed so that there
is not much choice of investment instruments. In this study, market
interest rate that is considered to be adequate to each country’s
sitnation was selected with the help of each central bank.’

G In the demand function for broad money, the interest rate differential berween the
own rate of return on quasi money and the rate of an asset to be held instead of
quasi money could be used as the opportunity cost of money. However, market
interest rate of cach country is used in this paper, as in other empirical studies, due
to data availability and reflecting undetrdevelopment of bond markets in the SEACEN
countries.

7 As the marker interest rate, the rate used in the other empirical study or the rate
in consultation with each central bank was chosen.
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The empirical study will not cover all member countries of the
SEACEN Center. Since the main purpose is to evaluate monetary
targeting in the SEACEN countries, the empirical study will include
the cases of the countries adopting or having adopted monetary
targeting.® This paper will present the cases of six countries that
have or had annual targets for monetary aggregates in consideration
of data availability: Indonesia, Korea, Malaysia, the Philippines, Taiwan
and Thailand.

Among the six countrics, four countries excluding Malaysia and
Taiwan shifted their monetary policy frameworks to inflation target-
ing from monetary targeting. Indonesia and Thailand selected infla-
tion targeting as the change to flexible exchange rate system from
managed floating had caused the monetary policy to be less effec-
tive (Bank of Thailand, 2000; Alamsyah et al., 2000). Korea moved
to inflation targeting with the revision of the central bank act in
1998 but it also uses monetary target. In the Philippines, the finan-
cial liberalization in 1993 weakened the effectiveness of monetary
policy, forcing to adopt a modified framework, beginning in 1995,
that complements monetary targeting with some form of inflation
targeting (Guinigundo, 1999)."" The Monetary Board has recently
approved the shift to inflation targeting by 2001, considering that
basic conditions are in place and that inflation targeting offers
advantages.

Meanwhile, Malaysia shifted its focus from monetary targeting
to interest rate targeting in the mid-1990s, considering that the
liberalization of interest rates led to a more market-oriented deter-
mination process of interest rates, and that the role of interest rates
had been enhanced by financial deregulation and liberalization
measures (BNM, 1999). Unlike the other five countries, Taiwan is
still taking the monetary targeting approach.

Refer to monetary policy implementation of SEACEN countries in Appendix A.

Indonesia started to announce inflation target from year 2000 according o the new
central bank act, and it had announced the annual intermediate M1 target until Jast
year,

10. BSP announced the shift to inflation targeting by 2001.
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Indonesia

The data sample period is from 1983: Q1 to 1999: Q3 for the
variables of the real monetary aggregates (RM1, RM2), real GDP
(RGDP), and interest rate (INT1: 3-month Time Deposit tate; INT2:
Call Money Rate). The starting period of data sample was selected
reflecting that financial deregulation of domestic interest rates was
undertaken in 1983. Before testing the long-run relationship, the
unit root test for each variable is undertaken. The result of the unit
root test is shown in Table 3-11. There are two types of unit root
tests in the table: one is the Augmented Dickey-Fuller (ADF) test
and the other, the Phillips-Perton (P-P) test.

In the ADF test, we have to specify the number of lagged first
difference terms to add to the test regression. The usual advice is
to include lags sufficient to remove any serial correlation in the
residuals (EViews, 1994). Here, eight lags are chosen, considering
the quarterly data are used. Starting from lag eight, the highest lag
is selected, whose coefficient is significant. The Table 3-1I shows
the ADF statistics, with the number of lagged dependent variables
in parenthesis. The unit root tests are applied to the levels and the
first differences of all the data series. Each test is also undertaken
for the case including constant and for the case with both constant
and trend respectively. Judging from the ADF test statistics, the null
hypothesis of a unit root cannot be rejected for the levels of all
variables at the 5 percent significance level. For the first diffetences
of variables, however, the null hypothesis of a unit root is rejected
for all variables at the 5 percent significance level.

For the P-P test, we have to specify the truncation lag, that is,
the number of periods to account for the serial correlation. Accord-
ing to the Newey-West correction in this paper, the lag number g
is obtained as the following based on the number of obsetvations
(Eviews, 1994):

g = floor {4 x (T/100)"},

where T is the number of observation and the ‘floor’ function
means the largest integer not cxceeding the argument. In the case
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of Indonesia, ¢ is set to 3. Each test is also undertaken for the case
including constant and for the case with both constant and trend
respectively. Table 3-11 shows a modified t-statistic to account for
the serial correlation in the residual. In the table, the null hypoth-
esis’ of a unit root cannot be rejected for the levels of all the
variables at the 5 percent significance level, while the null hypoth-
esis is rejected for the first differences of all data series at the 5
percent significance level.

Summarizing the results from the two kinds of tests, all the
vatiables are considered to have unit roots. Thus, first differencing
is necessary to make the variables stationary.

Korea

The sample period of data is from 1982: Q1 to 1999: Q3 for
the variables of the real monetary aggregates (RM2, RM3), real GDP
(RGDP), and interest rate (INT: 3-year cotporate bond yields). The
starting period was chosen in order to exclude the effect of the
second oil crisis. The results of two types of the unit root tests are
shown as in Table 3-1K: the ADF test and the P-P test,

In the ADF test for the levels of RM2 and RGDP, there is no
rejection of the null hypothesis of 2 unit root for two cases with
constant and with constant and trend. For the levels of RM3 and
INT, the null hypothesis of a unit root is rejected at the 5 percent
significance. For the first differences of the data, the null hypothesis
of a unit root is rejected ar the 5 percent significance level for all
variables.

For the P-P test, we set 3 as the number of the truncation lag,
according to the Newey-West correction. The null hypothesis of a
unit toot cannot be rejected for the levels of all the variables except
interest rate (INT), at the 5 percent significance level.

Summarizing the results from the two kinds of tests, all the
variables are cousidered to have unit roots as the following reason.
For the levels of interest rate, the ADF test cannot reject the null
hypothesis of a unit root in the case with constant and trend at the
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5 percent significance level, while the P-P test can reject. In the P-
P test of the levels of the interest rate, the test statistic is marginally
greater than the critical values in the case of constant and trend at
the 5 percent level of significance. Thus, the interest rate is assumed
to be non-stationary here and first differencing is necessary to make
all variables stationary.

Malaysia

The sample period of data is from 1983: Q1 to 1999: Q4 with
the variables of the real monetary aggregates (RM1, RM3), real GDP
(RGDP), and interest rate (INT1: 3-month Fixed Deposit rate; INT2:
3-month Inter-Bank Market Rate). The starting period was chosen
in order to exclude the effect of the second oil crisis. The results
of two types of the unit root tests are shown as in Table 3-1M.

In the ADF test for the levels of all variables, there is no
rejection of the null hypothesis of a unit root, in the cases with
constant and with constant and trend. For the first differences of the
data, the null hypothesis of a unit root is rejected at the 5 percent
significance level for all variables.

For the P-P test, we set 3 as the number of the truncation lag,
according to the Newey-West correction. The null hypothesis of a
unit root cannot be rejected for the levels of all the variables, at the
5 percent significance level. For the first differences of the data, the
null hypothesis of a unit root is rejected at the 5 petcent signifi-
cance level for all variables.

Summarizing the results from the two kinds of tests, all the
variables are considered to have unit toots. Thus, first differencing
is necessary to make all variables stationary.

Philippines

The sample period of data is from 1987: Q1 to 1999: Q3 due
to data availability for the variables of the real monetary aggregates
(RM1, RM3), real GDP (RGDP), and interest rate (INT: 6-month
Treasury Bill rate). The results of two types of the unit root tests
are shown as in Table 3-1P.
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Table 3-11
Unit Root Tests for Indonesia

Levels (71) Levels (77) Diff (1) Diff (71)

[ADF Tests):

v

RM1 -0.36 |0] -2.24 0] -6.51 [0] * -6.43 {0] ¥
RM2 -0.89 [0] -1.81 [2] -9.10 [0] = -9.12 0] *
RGDP -1.61 [0] 0.59 [0] -6.88 [0] = -7.11 0]+
INT1 -1.87 [0] -1.97 [0} -4.23 (4] ™ -4.01 [4)*
INT2 -2.31 [0] -3.16 [2] -7.99 [0} = -7.93 [0} &
[P-P Tests]:

RM1 -0.46 -2.62 -(6.57 ** -6.49 *
RM2 -0.89 -1.63 -9.09 * -9.10 =
RGDP -1.45 0.12 -7.01 * -7.20 %
INT1 -2.45 -2.64 -3.79 # -3.09 *
INT2 -2.61 -2.80 -8.01 * -7.96 *
Notes: 1.Critical values (C.V): No Trend {Trend)

1% 352 (-4.09)
5% 290 (:347)

21In ADF tests, the number in [ ] denotes the lag order of
a lagged '
dependent variable, which is significant.

3.tm denotes the case with constant, and tt denotes the
case with constant and trend.

4.* denotes 5% significance and ** 1% significance.

Table 3-1 X
Unit Root Tests for Korea

Levels (Tu) Levels (t7) Diff (Tp) Diff (t1)
[ADF Tests):
RM?2 0.05 [1] 346 [1] 420 [6] % -4.14 [6] =
RM3 -7.33 [O]** 1.55 [4] -4.35 [0] = -6.80 [0] *
RGDP -2.31 [0] -0.70 [0 -6.35 [0] * -6.66 [0] *
INT 323 [0]* 324 [0] -5.58 [0] % -5.54 [0] *
[P-P Tests]:
RM2 0.06 -2.69 -5.33%% .5 20%+*
RM3 -5.99%* .85 -4.20%* -6.84**
RGDP -2.01 -1.02 -0.44%F 6. 707
INT -3.57%* -3.65* -5.58%* -5,56%*
Note: Critical values (C.V.): No_ Trend (Trend)
: 1% 3,52 (-4.08)
5% 2.90 (-3.47)
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In the ADF test, the null hypothesis of a unit root cannot be
rejected for the levels of all variables at the 5 percent significance
level. For the first differences of the darta, the null hypothesis of a
unit root is rejected at the 5 percent significance level for all vari-
ables.

For the P-P test, we set 3 as the number of the truncation lag,
that is, the number of periods to account for the serial correlation,
according to the Newey-West correction. The null hypothesis of a
unit root cannot be rejected for the levels of all the variables at the
5 percent significance level. For the first differences of the data
series, the null hypothesis is rejected at the 5 percent significance
level.

Summarizing the results from the two kinds of tests, all the
variables are considered to have unit roots. Thus, first differencing
is necessary to make the variables stationary.

Taiwan

The sample period of data is from 1982: Q1 to 1999: Q4 for
the variables of the real monetary aggregates (RM1B, RM2), real
GDP (RGDP), and interest rate (INT: rate on 1-30 days commercial
papers (secondary market)). The results of two types of the unit
root tests are shown as in Table 3-1C.
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Table 3-1M

Unit Root Tests for Malaysia

Levels (Tu) Levels (77) Diff (1) Diff (17)
[ADF Tests}:
RM1 -0.61 [4] -1.76 [4] -4.16 [3] * -4.12 [3] *
RM3 -0.66 [0 -2.23 [0} -7.33 [0] * -7.28 [0] *
RGDP -0.23 [1] -1.77 {1 -5.87 [0f ** -5.83 [0] *
INT1 -2.29 1] -2.32 1] -4.90 [0] * -4.89 [0] *
INT2 -1.66 (0] -1.73 [0] -5.21 [0] * 5.19 [0] #*
[P-P Tests]:
RM1 -0.68 -1.55 -5.87 # -5.82 #
RM3 -0.40 -1.69 -7.45 # S7.41 %
RGDP -0.22 -1.70 -5.97 = -5.93 %
INTI -1.94 -1.96 -4.98 = -4.96 #
INT2 -2.26 -2.31 -5.12 -5.10 %
Note: Critical values (C.V.): No_ Trend (Irend)
1% -3.52 (-4.08)
5% -2.90 (-3.47)
Table 3-1 P
Unit Root Tests for the Philippines
Levels (1) Levels (77) Diff (zu) Diff (779)
[ADF Tests}:
RM1 0.51 [4] -2.78 [4] -0.94 (0] * -4.72 3] **
RM3 -0.04 [0] -1.57 [ -0.52 [0] * -0.46 [0] **
RGDP -1.28 [4] -3.12 [3] -8.28 [0] * -8.29 [0] =
INT -1.54 (0] -2.38 [0 -5.87 [0] * -5.96 [0] *
[P-P Tests]:
RM1 0.36 -2.51 -7.07 -7.30 #
RM3 -0.10 -1.75 -6.55 ** -6.49 *
RGDP -1.47 -2.57 -8.37 = -8.41
INT -1.70 -2.42 -5.80 = -5.89
Note: Critical values (C.V.): No Trend Irend)
1% -3.57 (-4.15)
5% -2.92 (-3.50)
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In the ADF test, the null hypothesis of a unit root cannot be
rejected for the levels of all the variables at the 5 percent signifi-
cance level. For the first differences of the data, the null hypothesis
of a unit root can be rejected at the 5 percent significance level for
all variables.

For the P-P test, we set 3 as the number of the truncation lag,
according to the Newey-West cortection. The null hypothesis of a
unit root cannot be rejected for the levels of all the variables at the
5 percent significance level. For the first differences of the data
series, the null hypothesis can be rejected at the 5 percent signifi-
cance level.

Summarizing the results from the two kinds of tests, all the
variables are considered to have unit roots. Thus, first differencing
is necessary to make the variables stationary.

Thailand

The sample period of data is from 1987: Q1 to 1996: Q4 due
to data availability for the variables of the real monetary aggregates
(RM1, RM2), manufacturing production index (MPI) as a proxy for
real income, and interest rate (INT: inter-bank rate)." The test
results of two types of the unit root tests are shown in Table 3-1T.

In the ADF test, the nuill hypothesis of a unit root cannot be
rejected for the levels of all the variables at the 5 percent signifi-
cance level. For the first differences of the data, the null hypothesis
of a unit root can be rejected at the 5 percent significance level for
all variables.

For the P-P test, we set 3 as the truncation lag, according to
the Newey-West correction. The null hypothesis of a unit root

cannot be rejected for the levels of all the variables except interest
rate at the 5 percent significance level. For interest rate, the null

11. The actual variable of intermediate target is M2A.
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hypothesis can be rejected for the levels in the case of constant at
the 5 percent significance level, but in the case of constant and
trend, it is neatly rejected at the same value as the 5 percent critical
value. For the first differences of the data series, the null hypothesis
can be rejected at the 5 percent significance level

Summarizing the results from the two kinds of tests, the level
of the interest rate cannot be rejected at the 5 percent critical value
in the ADF test, while it can be in the P-P test. Thus, all the
variables are considered to have unit roots and first differencing is
necessaty to make the variables stationary.

3.2.2 Long-run and Short-run Money Demand Functions

Next step is to estimate the long-run behavior of money de-
mand function using co-integrating regression. It would be too strict
to require that equilibrium exist in every single period, although the
short-run movements of monetary aggregates are not totally irrel-

Table 3-1 C
Unit Root Tests for Taiwan

Levels (TW) Levels (t7) Diff (t) Diff (17)
[ADF Tests]:
RM1B -1.73 [1] -1.42 1] -4.24 [0] = -4.46 [0] *
RM2 -4.93 [1]** 0.10 [0] -4.35 0] = =711 [0}
RGDP -1.26 (3] -1.70 3] -6.47 [0] = -6.61 [0] *
INT -3.13 [4}* -3.26 [0] -10.78 [0] =  -10.80 [0] *
[P-P Tests]:
RM1B -1.91 -1.07 -4.23 * -4.47 **
RM2 -6,49%* -0.03 -4.28 # -7.08 *
RGDP -1.11 -0.81 -6.54 ** -6.65 **
INT -3.17* -3.06 -11.10 + -11.18 *
Note: Critical values (C.V.): No Trend {Trend)
1% -3.52 (-4.08)
% -2.90 (-3.47)
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Table 3-1 T
Unit Root Tests for Thailand

Levels (tn) Levels (t1)  Diff (tu)  Diff (1)

[ADF Tests}:

RMI 148 1] -2.95 [0] 824 [0]*  -833 [0] ™
RM2 0.90 [4] 165 [4) 567 [0) % -5.76 [1] *
RGDP 2339 [1)* 245 [1 798 [0} *  -9.31 [0] *
INT 2,60 [3] 260 [3] 841 [0]*  -8.30 [0] *
[P-P Tests]:
RM1 -1.54 -2.94 -8.18 * -8.29
RM2 -1.39 -2.40 -5.64 * -5.72 %
RGDP -3.66%* -2.53 -7.75 = -0.24
INT -3.56* -3.52% -9.06 * -8.95
Note: Critical values (C.V.): No Trend (Trend)

1% 23.60 (-4.20)

5% 2,94 (-3.52)

evant. If the short-run behavior of money is largely uncorrelated
with movements in the variables of policy object, the usefulness of
a long-run relationship is likely to be severely impaired. Thus, the
short-run demand for money is also important and will be estimated
through the error correction mechanism. As a type of the model,
the simple Keynesian type model will be estimated to check the
issues on money demand function.

A. Indonesia

For the estimation of the ECM type function by the Engle-
Granger two-step method, the cointegrating regtession is tun to test
if there exists any long-run relationship among the variables. The
residual from the regression is examined, using the ADF test, to sec
if it is stationary or not. The existence of stationarity of the residual
implies that there exists a cointegration relationship. The results of
cointegrating. regression are reported in Table 3-2I(A).

t2. For the estimation of RM!1 money demand, 3-month Time Deposit Rate is used and
for RM2 money demand, Call Money Rate is used, because time deposit rate is not
the opportunity cost but the own rate of RM2
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First, the cointegration test was undertaken for the real stock
of money (RM1) that had been used as an intermediate target
variable till 1999. The cointegration relation is not found between
real money, real GDP, and interest rate (3-month Time Deposit
Rate), by failing to reject the null hypothesis of non-stationarity of
the residual term at the 5 percent level of significance. The sign of
the estimated coefficient of real income is the same as a priori
theoretical prediction but the coefficient of interest rate is positive
to the contrary of expectation. The long-run real income elasticity
(1.19) is almost one, implying that income velocity would be sta-
ble."

For the real stock of money (RM2), the cointegration relation
is not found between real money, real GDP, and interest rate (Call
Money Rate), by failing to reject the null hypothesis of non-stationarity
of the residual term at the 5 percent level of significance. The long-
run real income elasticity is 2.11 and significant. However, the
coefficient of interest rate is positive, which is the opposite of the
theoretical prediction.'

The short-run money demand function is estimated for RM1
and RM2 without the error correction term, because the cointegrating
telationship does not exists for both monetary aggregates. The
short-run money demand equation in Table 3-3I(B) is detived by
general-to-specific approach. In this approach, regressors with insig-
nificant coefficients are climinated using t-statistics, starting from
four lags."”” Then, a simpler model without insignificant coefficients
is re-estimated. The signs of the estimated coefficients are the same
as the theoretical prediction and also statistically significant, except
of the coefficient of interest rate in case of RM2. The estimated

13. In the equation (2-5) in Chapter 2, if the income elasticity of the demand for money
were one, then the demand for real balances would change in the same proportion
as income. In this case, velocity would be stable, which is not affected by changes
in real income. If the income elasticity of the money demand were less than one,
income velocity would rise with increases in real income and vice versa.

14. A few other variables such as dummy variable, trend, and inflation were taken into
account but the sign of interest rate was still positive.

15. Four lags are gencrally suggested in most empirical study using quarterly data.
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coefficients show that real GDP growth has a positive effect on the
real money demand and that an increase in interest rates has a
negative effect.

In the diagnostic statistics, there is no sign for serial correlation
based on the Breusch-Godfrey Lagrange Multiplier (LM) test statis-
tic."™ ‘This statistic is used to test cotrelations of higher orders in the
models with lagged dependent variables, as an alternative to Ljung-
Box Q-statistic that was proved to have low power (Maddala, 1992,
Davies and Newbold, 1979). To check for the existence of
heteroskedasticity, the LM test for autoregressive conditional
heteroskedasticity (ARCH) in the residuals was undertaken.'” The
statistic indicates no heteroskedasticity. In the normality test, the
Jarque-Bera statistic was used, which has a distribution with two
degrees of freedom under the null hypothesis of normally distrib-
uted errors. The statistic indicates normal distribution.

The Chow forecast test for parameter constancy estimates the
model for a sub-sample comprised of the first T, observations. The
estimated model is then used to predict the values of the dependent
variable in the remaining T, observations (over three years here).
A large difference between the actual and predicted values casts
doubt on the stability of the estimated relation over the two sub-
samples, indicating a structural change. The LR test statistic is used,
which has an asymptotic ¥’ distribution with degrees of freedom
equal to the number of forecast points T, under the null hypothesis
of no structural change. Judging from the test statistic, thc money
demand function estimated here cannot pass the Chow test for
parameter stability, indicating the existence of the structural changes.
The Chow test failure can be attributable in part to financial liber-
alization and also to the recent economic crisis, since the estimation
includes the economic crisis petiod.!® Thus, re-estimation of both

16. The LM statistc is asymptotically distributed as a ¥*(p), where p is lag order of the
residuals.

17. The lag order was set to 4 as in the serial correlation test.

18. Because the poor results can be due o missing variables, several variables such as
inflation, a variable to capture financial liberalization (M2/M1) etc. were included
for estimation, which was not satisfactory.
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the short-run and long-run money demand function is undertaken
to see the result for the period (1983. Q1~1996. Q4) excluding the
period of the economic crisis, and to check whether there exists a
stable money demand function.

The te-estimated long-run money demand function is presented
in the Table 3-2I(C). The coefficients have the same signs as theo-
retical prediction and those of real income are statistically signifi-
cant. However, the long-run cointegration relation does not exist
between real money, real GDP, and interest rate, by failing to reject
the null hypothesis of non-stationatity of the residual term at the 5%
significance level.

Due to non-existence of a cointegration relation, the short-run
demand for money function is re-estimated without an error correc-
tion term as shown in Table 3-2I{D). The Chow test for parameter
stability is passed with other diagnostic tests. However, some co-
efficients are not statistically significant, although the coefficients of
real GDP and interest rate have the same signs as theoretical pre-
diction. In money demand function for RM1, the coefficients of real
income and interest rate are not significant, while in the demand
function for RM2, only the coefficients of interest rate are signifi-
cant. These poor results such as insignificant coefficients with non-
existence of cointegration relation can be attributed to financial
liberalization. Since the 1980s, Indonesia has tried to introduce or
to intensify the use of open matket operations and now has a short-
term paper market of sufficient depth to conduct traditional open
market operations (Dekel and Pradhan, 1997). In June 1983, Indo-
nesta deregulated domestic interest rates and increased the flexibil-
ity of monetary management. In 1988, the second round of financial
measures was initiated, aimed at enhancing financial sector effi-
ciency and boosting the capital market (Azizah, 1993).

B. Korea
The cointegrating regression is run to test if there exists any
long-run relationship between the variables, the results of which are

reported in Table 3-2K(A). In the cointegration test for the real
stock of money, RM3, that is an intermediate target, the cointegration
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Table 3-2I(A)
Cointegration Tests for Indonesia

(83.Q1-99.Q3)

Dependent Variable

RM1 RM2

Coefficient (t-ratio) Coefficient  (t-ratio)
Constant -14.40 {(-46.35) -23.62 (-56.61)
RGDP 1.19 (41.19) 2.11 (54.44)
INT 0.06 (1.64) 0.13 (5.14)
R2 0.97 0.98
Adj- R2 0.97 0.98
DwW 0.64 0.67
F-Statistic 927.46 1703.93

Dependent Variable: Residual

t-value of residual -3.14 -2.70
Cointegration2 No No

Notes: 5% Critical value for the cointegraton test depends on the number of
sample size (n) and the number of variables (v) (Engle and Yoo, 1987):

v=3 v=4
n=50 -4.11 -4.35
n=100 -3.93 -4.22
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Table 3-2I(B)
Short-run Money Demand Functions for Indonesia
(1983. Q1~99. Q3)

Dependent Variable

DRM1 DRM2

Coefficient (t-ratio) Coefficient (t-ratio)
Constant -0.002 (-0.35) 0.02 (4.23)
ARMt-1 - ; 0.24 (-2.01)
ARMt-2 0.17 (1.58) - -
ARGDPt-1 0.67 (3.12) 0.59 (3.33)
ARGDPt-2 0.53 (2.39) 0.63 (3.24)
AINT: 0.12 (2.63) -0.02 (-1.07)
R2 0.42 . 0.33
Adi-R2 0.38 0.28
Dw 2.10 2.00
F-statistic 11.30 7.52
Breusch-Godfrey, x*(4): 0.99 [0.91] 4.79 [0.31]
ARCH, Y(4): 413 [0.39] 15.09 {0.005]
Jarque-Bera, XE2): 0.74 [0.69] 17.92 [0.0001]
Chow Test, X39):  34.29 [0.001) 49.31 [0.00]

Note: In diagnostic statistics, the number in bracket denotes the marginal
significance level.
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Table 3-2I(C)
Cointegration Tests for Indonesia
(83.Q1 ~ 96.Q4)

Dependent Variable

RM1 RM2
Constant -13.59 (-39.09) -22.61(-66.56)
RGDP 1.14 (41.84) 2.05 (72.60)
INT -0.04 (-0.78) -0.02 (-0.56)
R? 0.97 0.99
Adi- ®? 0.97 0.99
DW 0.38 0.37
F-Statistic 885.10 2754.15

Dependent Variable: Residual

t-value of residual -2.94 -2.30

Cointegration? No No

Note: Critical values for the cointegration test {Engle and Yoo, 1987):
5% 10%
n=50, v=4 -4.35 -4.02
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Table 3-ZI(D)
Short-run Money Demand Functions for Indonesia
(83.Q1 ~ 96.Q4)

Dependent Variable

ARM1 ARM2
Coefficient  (t-ratio) Coefficient (t-ratio)
Constant 0.01 (1.5%) 0.02 (2.75)
ARM 0.22 (1.82) - -
ARM - - 0.33 (2.44)
ARGDP, - - 0.25 (1.04)
ARGDP 0.27 (0.89) - -
AINT, - - -0.04 (-2.52)
AINT | -0.08 (-1.22) -0.03 (-2.11)
R? 0.11 0.20
Adj-R? 0.06 0.14
DWW 2.00 1.92
F-statistic 2.07 3.15
Breusch-Godfrey, x*(4): 0.17 [0.99] 3.60 [0.46]
ARCH, X2 (4): 2.86 [0.58] 4.16 [0.39]
Jatque-Bera, X3(2): 0.73 [0.70] 0.57 [0.75]
Chow Test, X9): 7.63 [0.81] 6.66 [0.88]
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relation is not found between real money, real GDP, and interest
rate, by failing to reject the null hypothesis of non-stationarity of the
residual term at the 5 percent level of significance. The signs of the
estimated coefficients are the samre as z priori theoretical prediction.
The long-run real income elasticity (2.14) is much greater than one,
implying a declining trend in the income velocity. The coefficient
of the interest rate (-0.02) is not statistically significant. The estima-
tion result is the same as that of empirical study undertaken by
Chun (1998), in which he could not find a stable long-run money
demand function.

For the real stock of money (RM2), the cointegration relation
is not found between real money, real GDP, and interest rate, by
failing to reject the null hypothesis of non-stationarity of the re-
sidual term at the 5 percent level of significance. The signs of the
estimated coefficients are the same as theoretical prediction. The
long-run real income elasticity is 1.43, which is significant and
greater than unity, indicating a decrease in income velocity trend.
The coefficient of the interest rate, -0.24, is statistically significant,
showing that the interest rate also scems to be an important vari-
able in the long-ran demand for real money. The result for RM2 is
compared with that of Chun (1998), where the income elasticity
was 0.74 and the elasticity of interest rate was —0.038, which shows
a smaller income elasticity and a less sensitive elasticity of interest
rate. The main difference is that Chun (1998) did not include the
economic crisis period.

In Table 3-2K(B), the short-run money demand functions are
tepresented without error correction term, because of non-existence
of the cointegration relation. The short-run money demand equa-
tions are derived by general-to-specific approach starting from four
lags as generally suggested in most empirical study using quarterly
data. The coefficients are the same as theoretical prediction. For
RM2, the coefficients of the short-run money demand function show
that real GDP growth has a positive effect on real money demand
with a relatively significant coefficient; that an increase in interest
rates has a negative effect on real money demand with a statistically
significant coefficient, For RM3, the coefficients in the short-run
money demand function are statistically significant: real GDP growth
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has a positive effect on real money demand; an increase in interest
rates has a negative cffect.

In the diagnostic statistics, there is no sign for serial correlation
only for RM2, based on the Breusch-Godfrey Lagrange Multiplier
(LM) test statistic. To check for the existence of heteroskedasticity,
the result of a LM test of indicates no heteroskedasticity in two
money demand functions. The Jarque-Bera statistic passed the
normality test. However, the two money demand functions cannot
pass the Chow test for parameter constancy, indicating the exist-
ence of structural changes. The Chow test failure can also be
attributable in part to financial liberalization and also the recent
economic crisis, since the estimation includes the economic crisis
petiod.” Thus, re-estimation of the short-run and long-run money
demand function (RM2 and RM3) was undertaken for the period
(1982. Q1~1996. Q4) excluding the period of the economic crisis,
to check whether there exists a stable money demand function.

As seen in the Table 3-2K(C), the signs of the coefficients are
the same as theoretical prediction but the long-run cointegration
relation does not exist between real money (RM2 or RM3), real
GDP, and interest rate, by failing to reject the null hypothesis of
non-stationatity of the residual term at the 5% significance level.

In Table 3-2K(D), the re-estimated short-run demand for money
functions are shown without the error cortection term, because of
a non-existence of cointegration relation. The Chow test for param-
eter stability is passed with other diagnostic tests and the sign of
interest rate is the same as theoretical prediction and is statistically
significant, indicating an increased role of interest rate. However,
the coefficients of real GDP are not statistically significant, implying
that real GDP has no role in the demand for money function.

For two monetary aggregates, real GDP does not play an

important role. These poor performances in the short-run money
demand function, with non-existence of cointegrating relationship,

19. Because the poor results can be due to missing variables, several variables were
included for estimation, which was not satisfactory.
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could be attributable partly to financial liberalization, because the
economic crisis period was not included in the re-estimation. Al-
though financial liberalization efforts had been carried out since the
carly 1980s with an emphasis on privatization, deregulation of market
entry, and expansion of business scope, their progress had been
slow. The full-scale pursuit of financial liberalization began with the
shift of the current account into surplus in 1986. In the 1990s, an
‘Interest Rate Deregulation Plan’ was formulated to bring about the
phased liberalization of all interest rates until 1996, with deregula-
tion of banking business (BOK, 2000).

Table 3-2K(A)
Cointegration Tests fot Korea

(82.Q1-99.Q3)

Dependent Variable

RM1 RM2
Coefficient  (t-ratio) Coefficient (t-ratio)
Constant -8.43 (-23.77) -15.97 (-77.42)
RGDP 1.43 (55.35) 2.14 (142.90)
INT -0.24 (-4.59) -0.02 (-0.69)
R2 0.98 0.997
Adj- R2 0.98 0.997
DW 0.14 0.48
F-Statistic 1787.45 11300.43

Dependent Variable: Residual

t-value of tesidual
Cointegration

-217
No

-3.07
No

Note: 5% Critical value for the cointegration test (Engle and Yoo, 1987):
v=3 y=4
n=50 -4.11 -4.35
n=100 -3.93 -4.22
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Table 3-2K(B)

Short-run Money Demand Functions for Korea

(1982. Q1~99. Q3)

Dependent Variable

ARM2 ARM3

Coefficient  (t-ratio) Coefficient (t-ratio)
Constant 0.02 (5.38) 0.01 (3.48)
ARM, 0.23 (2.19 0.44 (4.14)
ARGDP, 0.18 (1.63) - - -
ARGDP - - 0.15 (1.47)
ARGDP , - - 0.20 (1.88)
AINT, -0.07 (-4.28) -0.04 (-2.78)
R? 0.36 0.41
Adj-R? 0.33 0.37
DwW 2.14 2.43
F-statistic 12.72 11.47
Breusch-Godfrey,  ¥(4): 5.76 [0.22] 11.56 [0.02)
ARCH, XEH4): 2.98 [0.50] 2.98 [0.56}
Jarque-Bera, %2(2): 0.42 [0.81] 0.26 [0.88]
Chow Test, YR L 28.07 [0.005] 21.81[0.04]
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Table 3-2K(C)
Cointegration Tests for Korea
(82.Q1 ~ 96.Q4)

Dependent Variable

RM2 RM3

Coefficient  (t-ratio) Coefficient (t-ratio)

Constant -7.85 (-66.84) -15.85  (-97.03)
RGDP 1.34 (158.19) 2.13 (180.92)
INT -0.10 (-4.78) -0.001 (-0.05)
R? 0.99 0.99

Adj- R? 0.99 0.99

DW 0.66 0.70
F-Statistic 13197.12 17043.13

Dependent Variable: Residual

t-value of residual -3.31 -3.51

Cointegration No No

Note: Critical values for the cointegration test (Engle and Yoo, 1987):
5% 10%
n=50, v=3 -4.11 -3.73

43



Table 3-ZK(D})
Short-run Money Demand Functions for Korea
(82.Q1 ~ 96.Q4)

Dependent Variable

ARM2 ARMS3

Coefficient  (t-ratio) Coefficient (t-ratio)
Constant 0.02 (4.56) 0.02 4.03)
ARM 0.22 (1.61) 0.34 (2.92)
ARGDP 0.08 (0.56) - -
ARGDP - - 0.12 (0.85)
ARGDP - - 0.14 (1.27)
AINT -0.04 (-1.82) -0.02 -1.1%
AINT - - -0.04 (-1.83)
AINT | -0.15 (-1.47) - -
R? 0.19 0.30
Adj-R? 0.13 0.24
Dw 2.01 2.14
F-statistic 3.24 4.71
Breusch-Godfrey, x%(4): 7.36 {0.12} 3.79 [0.44}
ARCH, KA 211 [0.72) 1.74 [0.78]
Jarque-Bera, %2 0.27 [0.87] 0.06 [0.97]
Chow "Test, A3 12.52 [0.40] 15.65 |0.21}
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C. Malaysia

The results of the cointegration tests are shown in Table 3-
2M(A).* For real money (RM1), the cointegration relation is not
found between real money, real GDP, and interest rates (3-month
Fixed Deposit Rate), by failing to teject the null hypothesis of non-
stationarity of the residual term at the 5 percent significance level.
A variable (M3/M1) is included to captute the effect of financial
liberalization and innovation as in Hataiseree (1993).2' As financial
liberalization is going on, the public shifts funds away from rela-
tively low interest-bearing money (M1) to higher interest-yielding
money (M2 or M3). The negative sign of the coefficient of the
variable (M3/M1) means that financial liberalization could have
negative impact on narrow real money demand (RM1) by shifting
money from M1 to M3. For real money (RM3), the cointegration
relation is not found between real money, real GDP, and interest
rates (3-month Interbank Money Market Rate), by failing to reject
the null hypothesis of non-stationarity of the residual term at the 5
percent significance level.

In the two long-run money demand functions, the signs of the
coefficients are the same as theoretical prediction. The long-run real
income elasticity is greater than one (1.47 for RM1 and 1.54 for
RM3), implying a declining trend in income velocity. The coeffi-
cients of interest rates are not significant in this long-tun money
demand functions,

The short-run money demand functions were estimated as seen
in Table 3-ZM(B). Because of non-existence of cointegration rela-
tion, the error correction term is not included in the short-run
money demand functions. For RM1 demand function, cocfficients of
real income and interest rate are significant and have the same signs
as theoretical prediction. In the diagnostic statistics, the short-run
demand function passes three tests for setial correlation,
heteroschedasticity, and normality, but does not pass the Chow test
20. For the estimation of RM1 money demand, 3-month Fixed deposit Rate is used and

for RM3 money demand, 3-month Interbank Money Market Rate is used, because
Fixed Deposit Rate is not the opportunity cost of RM3 but the own rate.

21. The inclusion of this variable shows a good result in Malaysia and Thailand as in
Hataiseree (1993), while the inclusion of the variable is not satisfactory in the other
countries’ estimation.
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for parameter constancy, indicating the existence of structural changes,
which need re-estimation excluding Asian crisis period to check
whether the failure of Chow test depends on financial liberalization
or on the Asian crisis.

For RM3 demand function, coefficients of real income and
interest rate are significant but the signs of interest rate are plus,
which is different from theoretical prediction. In the diagnostic
statistics, thete is no sign for serial correlation and Chow test for
parameter constancy is passed, implying there is no structural changes,
while the heteroskedasticity test indicates the existence of
hetetoskedasticity and the Jarque-Bera statistic does not accept normal
distribution.”

Re-estimation of cointegration regression was undertaken for
RM1 for the period excluding the Asian crisis, because of the failure
of Chow test. In the cointegration regression of Table 3-2M(C),
coefficients are significant and have the same signs as theoretical
prediction. However, a long-run cointegration relation does not
exist between real money (RM1), real GDP, and interest rate, by
failing to reject the null hypothesis of non-stationarity of the re-
sidual term at 5 percent significance level.

In the short-run demand function of Table 3-2M(D), coefficients
of real income and interest tate are significant and have the same
signs as theotetical prediction. The diagnostic statistics indicate no
serial correlation, no heteroskedasticity, and no structural changes,
while the Jarque-Bera statistic does not accept normal distribution.

In summary, cointegrating relation does not exist for RM1 and
RM3. The short-run money demand function for RM1 does not pass
the Chow test for structutal change, while that for RM3 pass but
coefficients are not the same as predicted. These poor results could
be attributable, in part, to financial liberalization or innovation,
since the estimation excluding the period of the Asian crisis is also
not satisfactory. The results are consistent with BNM (1999), which
mentions that until the mid-1990s, monetary targeting was working
but after this, it was not, owing to fluctuations of capital flows and
financial liberalization measures including interest rates.

22. The test for heteroskedasticity is rejected for higher lags than four.
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Table 3-2M(A)
Cointegration Tests for Malaysia

(83.Q1-99.Q4)

Dependent Variable

RM1 RM3

Coefficient  {t-ratio) Coefficient (t-ratio)
Constant -8.46 (-60.03) -8.45 (-33.53)
RGDP 1.47 (100.91) 1.54 (63.90)
INT -0.23 (-0.90) -0.25 (-0.55)
M3/M1 -0.57 (-15.43) — —
R? 0.99 0.98
Adj- R? 0.99 0.98
DW 0.46 0.20
F-Statistic 3588.84 2056.79

Dependent Variable: Residual

t-value of residual -3.40 -2.99
Cointegration No No
Note: 5% Critical value for the cointegration test (Engle and Yoo, 1987):

n=

n=

100

y=3 v=4
50 -4.11 -4.35
-3.93 -4.22
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Table 3-2M(B)

Short-run Money Demand Functions for Malaysia

(1983. Q1~99. Q4)

Dependent Variables

ARM1 ARM3
Coefficient  (t-ratio) Coefficient (t-ratio)
Constant -(.02 (-3.15) 0.02 (3.60)
ARM,, - - 0.19 (1.61)
ARM , - - -0.26 (-2.15)
ARGDP, 1.31 (5.74) 0.26 (1.67)
ARGDP - - 0.26 (1.69)
ARGDP 1.03 (4.10) - -
AINT, -1.93 (-2.92) - -
AINT | - - 0.49 (1.69)
AINT -0.53 (-0.88) - -
AINT | - - 0.50 (1.60)
R 0.54 0.27
Adj-R? 0.51 0.20
DW 2.07 2.03
F-stadstic 17.72 3.58
Breusch-Godfrey, x*(4): 1.17 [0.88] 9.24 [0.06]
ARCH, 12(4): 4.96 [0.29] 14.49 [0.006]
Jarque-Bera, X42): 3.97 |0.14] 203.46 [0.00]
Chow Test, X2N: 29.28 [0.004] 6.50 {0.89]
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-Table 3-2M(C)
Cointegration Tests for Malaysia

(83.Q1 ~ 96.Q4)

Dependent Variable: RM1

Cocfficient (t-ratio}
Constant -8.57 (-38.29)
RGDP 1.47 (85.98)
INT -0.62 (-2.19)
M3/M1 -0.45 (-6.27)
R 0.99
Adj- R 0.99
DW 0.56
F-Statistic 265t.61

t-value of residual

Cointegration

Dependent Variable: Residual

-3.03

No
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Table 3-2M(D)
Short-run Money Demand Functions for Malaysia

(83.Q1 ~ 96.Q4)

Dependent Variable: ARM1

Coefficient {t-ratio)
Constant 0.005 (0.67)
ARM 0.29 (2.28)
ARM,, -0.28 (-2.11)
ARGDP , 1.06 (3.57)
AINT, -1.05 (-1.55)
R? 0.28
Adj—R2 0.23
Dw 1.85
F-statistic 4.95
Breusch-Godfrey, ¢*(4): 1.65 [0.80]
ARCH, X4): 0.44 [0.98]
Jatque-Bera, x3(2): 8.59 [0.01]
Chow Test, Y2(9): 19.91 [0.07)
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D. The Philippines

The results of cointegrating regression are reported in Table 3-
2P(A). For the real stock of money, RM3, that is an intermediate
target, the cointegration relationship is found between real money,
real GDP and interest rate, by rejecting the null hypothesis of non-
stationarity of the residual term at the 5 percent level of signifi-
cance. The existence of the cointegration indicates that there is a
stable long-run relationship among variables. The signs of the es-
timated coefficients are the same as a priori theoretical prediction.
The long-run real income elasticity is more than two, implying a
declining trend in the income velocity. The coefficient of the inter-
est rate is statistically significant, showing that the interest rate also
seems to be an important variable in the long-run demand for real
money.

For the real stock of money, RM1, the cointegration relation is
found between real money, real GDP and interest rate at the sig-
nificance level of between 5 petcent and 10 percent. The existence
of the cointegration indicates that there is a stable long-run relation-
ship among variables. The signs of the estimated coefficients are the
same as @ priori theoretical prediction. The long-run real income
elasticity is almost two, implying a declining trend in the income
velocity. The coefficient of the interest rate is significant, showing
that the interest rate also seems to be an important variable in the
long-run demand for real money.

The estimation results of the paper are compared with those of
empirical study in Guinigundo (1999), where the income elasticity
for RM1 was 1.72 and the elasticity of interest rate was —0.009,
while the income elasticity for RM3 was 2.21 and the elasticity of
interest rate was —0.0i2. Although the income elasticity is similar,
the interest rate elasticity of this paper shows more sensitivity than
that of Guinigundo.

The short-run money demand equations are expressed using
the error correction model (ECM), since there exists a cointegration
relation for both monetary aggregates. The short-run money de-
mand equations for RM1 and RM3 in Table 3-2P(B) are derived by
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general-fo-specific approach starting from four lags. The coefficients
in the short-run money demand function for RM1 and RM3 are
statistically significant and are the same as theoretical prediction:
real GDP growth has a positive effect on real money demand; an
increase in interest rates has a negative effect; and the error correc-
tion term has a negative effect. The estimated coefficients of the
error correction term are -0.38 for RM1 and -0.30 for RM3, implying
that one third or about forty percent of the previous discrepancies
between the actual and the desired money holdings is corrected
each quarter,

The two money demand equations passed the diagnostic tests
except the Chow test. There is no sign for serial correlaton based
on the Breusch-Godfrey Lagrange Multiplier (LM) test statistic. The
result of the LM test of heteroskedasticity indicates no
heteroskedasticity in two money demand functions. The Jarque-
Bera statistic passed the normality test. In the Chow test for param-
eter constancy, RM3 passed the test but RM1 did not, indicating a
possibility of structural changes. The Chow test failure may be
attributed in part to financial liberalization and to the economic
crisis. Thus, re-estimation for RM1 was undertaken for the period
(1987. Q1~1996. Q4) excluding the period of the economic crisis.

As seen in the Table 3-2P(C), a long-run cointegration relation
exists between real money (RM1), real GDP, and interest rate, by
rejecting the null hypothesis of non-stationarity of the residual term
at the 5% significance level. The signs of the coefficients are the
same as theoretical prediction.

The short-run demand for money function re-estimated is shown
in Table 3-2P(D). The Chow test for parameter stability is passed
with other diagnostic tests, indicating no evidence for structural
changes. The estimated value of the coefficient of the error correc-
tion term is -0.64 and statistically significant, indicating that more
than a half of the previous discrepancies between the actual and
desired money holdings is corrected each quarter. The coefficients
of real GDP and interest rate have the same signs as theoretical
prediction and are statistically significant.
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The Philippine case shows good results: the cointegration re-
lation exists for RM1 and RM3, coefficients of the money demand
functions are significant and the same as theory.

Table 3-2P(A)

Cointegration Tests for The Philippines

(87.Q1-99.Q3)

Dependent Variable

RM1 RM3

Coefficient  (t-ratio) Coefficient (t-ratio)
Constant -16.25 (-27.10) -23.00 (-29.04)
RGDP 1.96 (41.10) 2.62 (41.72)
INT -0.13 (-6.21) -0.14 {-5.08)
R? 0.98 0.98
Adj- R? 0.98 0.98
DWW 0.99 1.02
F-Statistic 1043.21 1049.46

t-value of residual

Cointegration

Dependent Variable: Residual

-3.86
Yes

-4.40
Yes

Notes: Critical value for the cointegration test (Engle and Yoo, 1987):

5%
v=3 -4.11
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Table 3-2P(B)
Short-run Money Demand Functions for The Philippines
(1987. Q1~99. Q3)

Dependent Variable

ARM1 ARM3

Coefficient (t-ratio) Coefficient (t-ratio)

Constant 0.004 (0.86) 0.02 (3.09)
ARM 0.21 (1.60) 0.36 (2.88)
ARGDP. ' 0.58 (2.39) 0.63 (2.80)
ARGDP 0.38 (1.68) 0.43 2.01)
AINT -0.07 (-2.58) 002 (-0.83)
AINT, . - 006 (-212)
AINT -0.03 (-1.03) - -
EC,, 038 (-3.72) 2030 (-3.79)
R? 0.41 0.43
Adj-R? 0.32 0.35

DwW 2.09 1.98
F-statistic 4.68 5.36
Breusch-Godfrey, x*(4): 0.96 [0.92] 0.09 [0.99]
ARCH, YA(4): 7.03 [0.13] 6.37 [0.17]
Jarque-Bera, XA 0.98 [0.61] 2.31 [0.32}
Chow Test, 14 25.67 [0.01] 12.01 [0.45]
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Table 3-2P(C)
Cointegration Tests for The Philippines

(87.Q1 ~ 96.Q4)

Dependent Variable: RM1

Coefficient (t-ratio)
Constant -13.85 (-19.606)
RGDP 1.76 (30.79)
INT -0.14 (-7.01)
R? 0.97
Adj- R? 0.97
Dw 1.42
F-Staustic 560.92

Dependent Variable: Residual

t-value of residual -4.49

Cointegration Yes
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Table 3-2P(D)
Short-run Money Demand Functions for The Philippines
(87.Q1 ~ 96.Q4)

Dependent Variable: ARM1

Coefficient (t-ratio)
Constant 0.001 (0.09)
ARM 0.34 (2.84)
ARGDP 0.77 (3.63)
ARGDP , 0.34 (1.73)
AINT, -0.05 (-1.62)
EC, -0.64 (-5.37)
R? 0.55
Adj-R? 0.49
Dw 2.04
F-statistic 8.20
Breusch-Godfrey,  y(4): 4.62 [0.33]
ARCH, XH4): 3.50 [0.48]
Jarque-Bera, $3(2): 2.25 [0.33]
Chow Test, XH9): 8.48 [0.75]
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E. Taiwan

The results of cointegrating regression are teported in Table 3-
2C(A). The cointegration relation is not found by failing to reject the
null hypothesis of non-stationarity of the residual term for both
monetary aggregates (RM1B and RM2). The non-existence of the
cointegration relation may be attributable to financial liberalization,
which was undertaken since the mid-1980s.

For the real stock of money (RM1B), the estimated coefficients
have the same signs as & prior/ theoretical prediction and are
statistically significant. The long-run real income elasticity is greater
than one (1.42), implying a declining trend in the income velocity.
The coefficient (-0.13) of the intetest rate is significant, showing that
the interest rate also seems to be an important variable in the long-
run demand for real money. The results are compared with those
of Wu and Shea (1993) with a larger income elasticity (1.86) and
interest rate coefficient {-0.11).

In the real stock of money (RM2), the estimated coefficieats
have the same signs as a4 priori theoretical prediction and are
statistically significant. The long-run real income elasticity is greater
than one, iandicating a declining trend in the income velocity. The
cocfficient of the interest rate is significant, showing that the interest
rate also seems to be an important variable in the long-run demand
for real money.

In Table 3-2C(B), the short-run demand for money equation is
represented for two money stocks (RM1B and RM2) without the
error correction term, because of non-existence of cointegration
relation. The coefticients in the short-run money demand functions
for RM1B and RM2 are statistically significant and have the same
signs as theoretical prediction: real GDP growth has a positive
effect on real money demand; an increase in interest rates has a
negative effect.

In diagnostic statistics, the money demand function for RM2

passed all the test: no serial correlation, no heteroscadastcity, normal
distribution and no structural change. For RM1B, the statistics indi-
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cate the possibility of serial correlation and heteroscadasticity.” The
Jarque-Bera statistic and the Chow test for parameter constancy are
passed.

Table 3-2C(A)
Cointegration Tests for Taiwan

(82.Q1-99.Q4)

Dependent Variable

RM1B RM2

Coefficient (t-ratio) Coefficient (t-ratio)

Constant -9.76 (-13.79) -13.81 (-38.91)
RGDP 4 1.42 {29.65) 1.78 (74.46)
INT 0.13 (-1.95) 0.07 (-2.22)
R? 0.93 0.99

Adj- R? 0.93 0.99

DW 0.05 0.08
F-Statistic 468.94 2908.90

Dependent Variable: Residual

t-value of residual -2.15 -1.16

Cointegration No No

23. The hereroskedasticity test is undertaken for lag 4. For other lags (1~3), the results
indicate no heteroskedasticity.
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Table 3-2C(B)
Short-run Money Demand Functions for Taiwan
(1982. Q1~99. Q4)

Dependent Variable

ARM1B ARM2

Coefficient (t-ratio) Coefficient (t-ratio)

Constant -0.02 (-1.99) 0.003 (0.71)
ARM, - - 0.47 (4.44)
ARM , 0.44 (4.31) - -
ARM , - - 0.23 (2.09)
ARGDP 0.90 (2.48) 0.36 (1.98)
ARGDP 0.78 (2.15) - -
AINT, -0.06 (-3.47) -0.02 (-2.14)
AINT | -0.05 (-3.01) - -
R? 0.49 0.49
Adj-R? 0.46 0.46

DwW 1.53 2.16
F-statistic 12.89 15.83
Breusch-Godfrey, %*(4): 10.46 [0.03] 8.76 {0.07]
ARCH, X2(4): 9.58 [0.05] 6.31 [0.18]
Jarque-Bera, *2(2): 0.59 [0.75] 1.78 [0.41]
Chow Test, x3(9): 11.16 [0.52] 8.08 [0.78]
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F. Thailand

The results of cointegrating regression are reported in Table 3-
2T(A). For both of the real money (RM1 and RM2), the cointegration
relations are not found between real money, MPI, and interest rate,
by failing to reject the null hypothesis of non-stationarity of the
residual . term at the 5 percent level of significance. In Thailand,
financial liberalization began in the early 1990s, which may be one
reason for the non-existence of the cointegration relation. For the
real money, RM1, a variable (M2/M1) is also added, as in Malaysia,
in order to reflect the effect of financial innovation and liberaliza-
tion.

The signs of the estimated coefficients are the same as a priort
theoretical prediction. The long-run real income elasticity is greater
than one (1.21 for RM1 and 1.33 for RM2), implying ‘a declining
trend in the income velocity. The coefficient of the interest rate is
significant (-0.05 for both RM1 and RM2), showing that the interest
rate also seems to be an important variable in the long-run demand
for real money. The cocfficient of (M2/M1) is significant and as
negative as it is expected, indicating that people, faced with finan-
cial innovation, are shifting money from low interest-bearing depos-
its to higher interest-yielding deposits.

These tesults are compared with Hataiseree (1993), where
cointegration relationships were found for both monetary aggre-
gates; the income elasticity was significant (1.40 for RM1 and 1.73
for RM2) and the interest rate eclasticity was also significant with —
0.01 for RM1 and -0.06 for RM2. The difference of the results is
patrtly due to the fact that the same data were not used in both
studies; for instance, real GDP was used in Hataiseree’s papert,
instead of Manufacturing Production Index (MPI).

Short-run money demand equations for two money stocks (RM1
and RM2) are represented without the error correction terms, since
the cointegration relations for both monetary aggregates (RM1 and
RM2) do not exist. The short-run money demand equations in Table
3-2T(B) are derived by general-to-specific approach starting from
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four lags. The coefficients have the same signs as theoretical pre-
diction.

For RM1, real income has a positive effect on real money
demand but its coefficients are not statistically significant; an in-
crease in interest rates has a negative effect with significant coef-
-ficients., For RM2, the coefficients in the short-run money demand
functions are statistically significant: real income has a positive
effect on real money demand; an increase in interest rates has a
negative effect

The two money demand equations passed the diagnostic tests.
There is no sign for serial correlation based on the Breusch-Godfrey
Lagrange Multiplier (LM) test statistic. The result of the LM test of
heteroskedasticity indicates no heteroskedasticity in two money
demand functions. The Jarque-Bera statistic passed the normality
test. As in the case of the Philippines, the two money demand
functions passed the Chow test for parameter constancy.

3.2.3 Summary

The results of the estimation of money demand functions are
summarized in Table 3-3. In the cointegration test, the cointegtrating
relationship does not exist for five countries (Indonesia, Korea,
Malaysia, Taiwan, and Thailand), while it does exist only for the
Philippines. In the estimation of the short-run demand for money
functions, six money demand functions (two for Indonesia, two for
Korea, one for Malaysia, one for The Philippines) cannot pass the
Chow test for parameter constancy, when the data include the
economic-crisis period. Thus, re-estimation of the long-run and short-
run money demand functions was undertaken for the period ex-
cluding the economic crisis.

According to the re-estimation results, the cointegration relation
does not exist again for this shortened period in the five cases of
Indonesia, Korea and Malaysia, while it does for the Philippines,
while the short-tun money demand function does pass the Chow
test in six cases, indicating no structural changes for short-run
money demand functions. However, in short-run money demand
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Table 3-2T(A)
Cointegration Tests for Thailand

(87.Q1-96.Q4)

Dependent Variable

RM1 RM?2

Coefficient  (t-ratio) Coefficient (t-ratio)

Constant 273 (-38.02) -2.65 (-30.92)
RGDP 1.21 (37.13) 1.33 (69.43)
INT -0.05 (-3.22) -0.05 (-2.96)
M2/M1 0.70 (-10.37) - -

R? 0.99 0.99

Adj- R? 0.99 0.99

DW 0.96 0.79
F-Statistic 1187.66 2438.24

Dependent Variable: Residual

t-value of residual -3.69 -3.21

Cointegration No No

Note: Critical vallue for the cointegration test (Engle and Yoo, 1987):

5% 10%
n=50, v=3 -4.11 -3.73
n=50, v=4 -4.35 -4.02
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Table 3-2T(B)
Short-run Money Demand Functions for Thailand
(1987. Q1~96. Q4)

Dependent Variable

ARM1 ARM?2

Coefficient  (t-ratio) Coefficient {t-ratio)

Constant 0.008 (0.85) 0.01 (2.07)
ARM, - - 0.34 (2.47)
ARM,, 0.40 (2.52)

ARGDP, 0.26 (0.90) 0.21 (1.87)
ARGDP,_ - - 0.12 (1.05)
AINT, -0.07 (-3.91) -0.03 (-4.58)
AINT, -0.03 (-1.47) - -
AINT,, - - -0.02 (-2.01)
R? 0.37 0.49
Adj-R? 0.30 0.41

DW 2.32 1.90
F-statistic 5.07 6.04

Breusch-Godfrey, 3%4):  4.26 [0.37] 4.67 [0.32]
ARCH, X(4): 710 {0.13] 1.02 [0.91]
Jarque-Beria, X3(2):  0.09 [0.96] 1.01 [0.60]
Chow Test, XA9):  9.46 [0.66] 15.05 [0.24]
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functions of Indonesia and Kortea, the results are not satistactory by
showing that the coefficients of real GDP are not statistically signifi-
cant, although those of interest rate are significant. In Malaysia and
' the Philippines, the coefficients of real income and interest rate are
statistically significant with the same signs as theoretical prediction.

In summary, the cointegration relation of the long-run money
demand function exists only for the Philippines. During the estima-
tion periods (after the mid-1980s or the early 1990s), financial
liberalization in the selected SEACEN countries was undertaken,
which could be one reason for non-existence of the cointegration
relation in most countries. In the short-run money demand function,
the Chow test for parameter stability is passed for 12 cases but
some coefficients are not significant for four cases. The Philippines
is the only country with good estimation results. To confirm the
results of this countty, Vector Etror Correction Model (VECM) was
again used to check existence of the cointegration relation as in
Appendix B, which supports the results.

Table 3-3
Summary of estimation of Money Demand Functions

Total Period Until 1996
Cointegration S-R (Chow) Cointegration SR (Chow)
Indonesia RM1 No No No Yes
RM2 No No No Yes
Korea RM2 No No No Yes
RM3 No No No Yes
Malaysia RM1 No No No Yes
RM3 No Yes — —
Philippines | RM1 Yes No Yes Yes
RM3 Yes Yes — —
Taiwan RM1B No Yes — —
RM2 No Yes — —
Thailand RM1 No Yes — —
RM?2 No Yes — —
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3.3 Velocity of Money

Most graphs in Figure 3-1 show that velocity of money is in
downward trend.” In Indonesia, velocity of M2 shows a clear
downward trend from 1982, while velocity of M1 has a relatively
stable pattern in the 1980s. These graphical findings are consistent
with those obtained from the long-run cointegrating relation: the
income elasticity of RM2 is greater than two, indicating a decrease
in velocity of money as real income grows, while that of RM1 is
close to one,” implying a stable velocity of money.

On the graph of Korea, velocity of M2 is showing a gradual
decline, while that of M2 has a rapid decline since the mid-1990s.
The graphs are consistent with the results of the cointegrating
regression: income elasticity of monetary demand function is greater
than one (that is, 1.36 for RM2 and 2.14 for RM3, respectively).
Meanwhile, velocity of M1 in Malaysia is showing a downward
trend up to 1996 and then, a rapid increase after the Asian ctisis,
while velocity of M3 has a gradual- downward trend, which is
consistent with income elasticity of greater than one.

In the Philippines, the velocity of M1 shows a rapid decline
after the mid 1980s on the graph, while that of M3 has a slow and
gradual decline. These results are compared with the income elas-
dcity (1.96 for RM1 and 2.62 for RM3) in the cointegration test. On
the graph of Taiwan, velocity of M1B shows a rapid decline until
1989 and then a stable pattern, while velocity of M2 is showing a
gradual downward trend. These results are consistent with the
cocfficient of real income (1.42 for RM1B and 1.78 for RM2, respec-
tively).

24. The case of Thailand is not represented, because MPI was uscd instcad of GDP in
the paper.

25. In another test of cointegration that was undertaken due to the failure of Chow test,
the income elasticity is close ro one.
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[Figure 3-1] (Cont.)

[Figure 3-1P] Velocity of Money in Philippines
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Summarizing, the graphical findings on velocity of money ate
consistent with the results obtained from income elasticity in the
cointegration tests. On the whole, velocity of money is not stable
and shows a downward trend, most of which look like the trend
stationary series.

3.4 Money, Income, and Prices

As another way to appraise the usefulness of monetary target-
ing, the relationship of a monetary aggregate to ultimate target such
as output ot price level is examined. For this purpose, variance
decomposition of three-variable VAR (vector auto-regression) with
four lags on each variable will be shown in the following graphs
only for the cases of four countries (Indonesia, Korea, Malaysia, and
Taiwan) due to data availability.”® The variance decomposition de-
composes variation in an endogenous variable into the component
shocks to the endogenous variables in the VAR. The variance de-
composition gives information about the relative importance of
each random innovation to the variables in the VAR.

Through the variance decomposition, the contribution of mon-
etary shock to subsequent movements in real output and prices can
be seen. The first contribution is obtained from the estimation of
the first 40 samples (1983.Q1~1992.Q4, in Indonesia), which indi-
cates the respective percentages of output and prices accounted for
by money at a two-year {8-quarter) horizon in the variance decom-
position.”’ The second contribution is the number at a two-year (8-
quarter) horizon in the variance decomposition from the estimation
of the next 40 samples (1983.Q2~1993.Q1, in Indonesia). In the

26. For this purpose, at least 60 samples of data are needed. The VAR method intro-
duced here is the same as Friedman (1996).

27. FEighth quarter is based on the assumption that it takes about two years for money
supply to affect real income and prices.
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same way, the contributions of money to real output and prices are
obtained. The order of orthogonalization of VAR places real output
(RGDP) first, prices (CPI) second, and money third.?® The first result
of contribution of money in the figure starts from 1992.Q4 in case

of Indonesia, because the first 40 sample observations are from
1983.Q1 to 1992.Q4.

In the figure 3-21 of Indonesia, contribution of money (M1) to
real income (RGDP) was relatively well explained until the end of
1997. The money’s contribution was dropped suddenly and re-
mained small since 1998, which coincides economic crisis period of
1997. For price fluctuations, money’s contribution showed a similar
pattern: its contribution on price fluctuations was high until the end
of 1997 but was dropped after this point of time. The peak con-
tribution for output is 28%, while it is 24% for prices.?

In Korea of Figure 3-2K, money’s (M3} contribution to real
_output was well described. Its contribution to price fluctuations
remained small until the end of 1995 and then increased. The peak
contribution for output is 33%, while it is 26% for prices. Before the
crisis, M2 has been used as a target variable for a long time, and
M3 was replaced for M2 right after the outset of the economic crisis
of 1997, Thus, the graphical analysis validates the current use of the
broadest money (M3).

In Figure 3-2M of Malaysia, money’s (M3) contribution to real
output was not high, moving up and down from the 5 percent
level, while money’s contribution to price was highet than that to
real outpur, fluctuating at higher than 10 percent level up to 1997.
The graph shows that money’s contribution level shifted down after
the end of 1997.

28. In order to avoid serial corrclation problems of innovations in the VAR system, the
orthogonalization is used: that is, the method of making the innovations uncorrelated
so that the innovation of each equation can be interpreted as one for the equation
only. The errors are usually orthogonalized by a Cholesky decompesition so that
the covariance matrix of resulting innovations is diagonal. The disadvantage of this
method is that changing the order of equations could dramatically change the
results of VAR such as the impulse response or variance decomposition.

29. According to Friedman (1996), the peak contribution.was 11% for outpur and 13%
for prices in the US., although the sample observations were different.

69



[Peo p—
QDY e 1eop daoy — 1eoA
o o TR - VR ] o o a8 S a k1 s m & & 3 n4u
wowomooomoocwomom wmmmwsmmmz
2 28 2355 %% %8323 33538 8 & LA A R A A A A A A
— A o 0o
- AN N W/VN wo
/ =7 NN~ : B At Y ARSI i g
= ] N ] ALY soo B VAN 4 A\ AL 800 @
— —f N0 5 AY - AN I vo @
/ —/ vo § A W AL | el
\W) o = 7 Y ¥Io™
\Ti 10 /m a0
¥ ao L:{%¢]
: . = 810 < tzo
uemie] ul gLiN Jo uonnquuo) [oz-¢ amnbidl eisAelely ul W jo uonnquo) [Nz ¢ 2inbid]
14D —— 140 —
dADH = 1eap daoy — reos
o - o - ™ o o
R ERERE R R EEEE R §3g2egggéigggs
2 ¢ 88 55 2822833 2 28 8 3 . P AT AL A L L
VAVA T 500
ya { B AR NI |
o 510G
VNN~ 8
,.\/\Q./\ N/
. Leo

22403 U £W JO UOUNGLIUOY [MZ-€ 3:nBid]

2ISauopU] W LY jo uonnguuoy [1Z-¢ 8anbig)

[2-€ anB1d]

70



Monetary Targeting in a Liberalized Financial Environment

In Taiwan of Figure 3-2C, the money’s (M1B) contribution to
real output fluctuations remained smaller than those of the other
two countries, which remains less than 10 percent over most of the
period of data observation. The money’s contribution to price fluc-
tuations was smaller than that to output variability. The peak con-
tribution for output is 17%, while it is 7% for prices.

In summary, money’s contributions to real income and the
price level are mixed for three countries. In Indonesia, real income
and prices were relatively well explained, especially before the
economic crisis. Right after the crisis, the power of explanation
dropped rapidly and then seemed on the recovery. In Korea, real
income was explained well by money stock, while price fluctua-
tions began to have a close relation to money after the mid-1990s.
In Malaysia, money’s contribution to the price level was higher than
that to real income, which became deteriorated after the Asian
crisis. In Taiwan, money’s contribution was low over the total data
observation, compared with the other countries. On the whole, the
relationship between money, real income and prices does not seem
to be explained well.
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CHAPTER 4

Alternatives to Monetary Targeting

The estimation results of money demand functions and mon-
ey’s contribution to income and prices under the monetary targeting
regime are not satisfactory in selective SEACEN countries. Such
disappointment from monetary targeting is considered to have pro-
vided a motive, in part, for several advanced countries to adopt
inflation targeting as an alternative in the early 1990s. Since then,
the number of inflation targeting countries is showing an increasing
trend. On the other hand, some countries are using other alterna-
tives in SEACEN countries: for example, exchange rate targeting in
Singapore and interest rate targeting in Malaysia. In this chapter,
other alternatives to monetary targeting will be introduced.

4.1 Inflation Targeting
4.1.1 The Importance of Price Stability

One of the important issues related to monetary policy imple-
mented during the past decades is whether there exists long-run
tradeoff between inflation and unemployment: that is, the existence
of the long-run Philips curve.”® According to Friedman (1968} and
Phelps (1968), there is no long run tradeoff between two variables,
which contributed to realizing the importance of price stability.
They admit that higher inflation might stimulate the economy, for
short periods, with lower unemployment. For example, wage rates
are negotiated every year or every two-year basis according to labor
contracts so that wage rates are fixed until the next negotiation.
When prices rise unexpectedly as a result of the expansionary
monetary policy, the profit of firms will increase, which gives firms
an incentive to produce mote goods due to a decline in the real
cost of production. However, firms cannot take a benefit from this

30. As other reasons for setting price stability as the primary goal of monetary policy,
Bernanke et al. (1999) mentioned (1) Friedman’s observation that monetary policy
works only with long and variable lags, (2) increased understanding of the impor-
tance of central bank credibility, and (3) a growing belief among economists that
low inflation helps to promote economic efficiency and growth in the long run.
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situation for longer periods. Once workers realize that inflation has
risen, they will demand more rapid increases in wages to compen-
sate for the loss in purchasing power. As the rate of increase in
wages matches the rate of increase in prices, the profit of firms will
return to normal. Thus, in the long run, only the inflation rate has
been affected by the expansionary monetary policy; output and
unemployment have returned to normal. In other words, the ben-
efits of monetary policy to reduce unemployment are largely tran-
sitory, while the costs (higher inflation) are permanent. This aware-
ness has moved policymakers toward a greater focus on price
stability, especially in the long run. In that sense, there is a rationale
for taking inflation tatgeting as a new strategy of monetary policy.

4.1.2 Operational Issues

There are some opetational issues that arise, in general, in the
implementation of inflation targeting: (1) the choice of the price
index; (2) the choice of the numerical values for the targets; (3) the
time horizon for the tatget; (4) an inflation target versus a price-
level target (for detail discussions, refer to Bernanke et al., 1999;
Brunila et al, 1995). First issue is related to the choice of the price
index among the consumer price index (CPI), the producer price
index (PPI), and GDP deflator. The CPI is mostly used in inflation
targeting countries, as it is simple and well known to the public,
while the “core” or “undetlying” inflation is used in some countries,
which strips out energy and agricultural items from the CPL To
select the core inflation, the central bank must explain to the public
how the ptice index is constructed. Once a specific price index is
chosen, it must be used consistently in order to get credibility from
the public.

Second, with regard to the numerical value of the inflation
target, targeting the inflation rate at zero has some problems. Ac-
cording to studies of inflation in the United States, the CPI over-
states inflation from 0.5 to 2.0 percentage points per year (Bernanke
et al, 1999). Because of this measurement bias, the target would
have to be greater than zero. Another argument is that a zero
inflation target might turn the economy into deflation. The economy
of deflation might raise serious liquidity and sclvency problems,
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leading to financial instability. In that sense, undershooting a zero-
inflation target (i.e., deflation) seems more costly than overshooting
a zero-inflation target. These risks suggest that the inflation target
should be set above zero. In most of the inflation targeting coun-
tries, it is set around 1% to 3% per year.

Third, a target of less than one year is not meaningful, because
inflation is not controllable by monetary policy at such shott hori-
zons. A target of more than four years is also meaningless, since the
targets would lose credibility. The shorter the time horizon for the
target is, the less ambiguity there is in the central bank’s commu-
nication with the public. Within the range of one to four years, it
would be desirable for the central bank to choose the time horizon
for the target.

Fourth, the inflation targeting and price-level targeting work
differently when there are external shocks, which prevent target
achievement. Policymakers would try to eliminate past deviations
from the target, as the aim of monetary policy is to stabilize the
price level. Under the price level targeting, periods of past inflation
would lead to future deflation, and vice versa. In contrast to
the price level targeting, inflation targets are period-by-period
targets under the inflation targeting, so that bygones are
bygones. That explains the reason why inflation targeting is
favored.

4.1.3 The Performance of Inflation Targeting Countries

It is not easy to evaluate the performance of inflation target-
ing countries, since we cannot know what would have occurred in
a country, if inflation targeting had not been adopted. Bernanke et
al (1999) used two approaches for four OECD countries (New
Zealand, Canada, the United Kingdom, and Sweden); one is to
compare each country’s economic performance after target adop-
tion with its performance prior to adoption; another approach is to
use a “control group” strategy, in which various aspects of eco-
nomic performance in an inflation targeting country are compared
with the developments in a non-targeting country, which is broadly
similar. Economic performance includes evidence from sacrifice
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ratios,” inflation forecasts from estimated Phillips curves, surveys of
expectations, and interest-rate differentials. According to the results
of empirical study, the four OECD countries with inflation targeting
have seen inflation levels and inflation expectations fall below and
remain below, compared with those before adoption. The compari-
son of the adopting countries’ inflation record with that of the
“control” countries (Australia and Italy) underscores the favorable
effect of inflation targeting on inflation expectations.” They argue
that the adoption of inflation targeting as the framework for mon-
etary policy appears to have been a success, on the whole.

4.1.4 Somve Caveats

Inflation targeting is a forward-looking monetary policy frame-
work, in which the central bank forecasts future inflation and take
pre-emptive measures against inflation pressure. The success of
inflation targeting depends on: (1) whether the central bank can
forecast future inflation accurately; (2) if the central bank has effec-
tive channels of monetaty transmission mechanism; and (3) whether
the central bank has effective policy instruments to influence policy
objectives directly or indirectly (Hahm et al., 2000).

To enhance the ability to get inflation forecast, the central bank
need to develop a technique to estimate inflation pressure and
expected inflation through econometric models etc. The central
bank also needs to build a system to monitor inflation pressures,
to reduce inflation forecast ertor, through information variables
associated with inflation such as interest rates, exchange rates,
monetary aggregates, asset prices, and so on.

Without understanding the monetary transmission mechanism,
the central bank cannot cope with inflation pressure, so that it is

31. Sacrifice ratios are measures of the loss of output or employment that an economy
must sustain in order to achieve a reduction in inflation, A sacrifice ratio is usually
calculated as the number of years of reduced growth in output or in increased
unemployment that a country must accept in order to achieve a one-percentage-
point reduction in the inflation rate.

32. Australia is classified as the control group, as the sample period is before 1994,
when Australia joincd among inflation targeting countries.
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necessary to check which channel has relative effectiveness. In
developing countries such as SEACEN countries, it would not be
easy to analyze the interest rate channels, since financial markets
are not well developed. Balanced development of financial markets
is an important factor in that it would improve the effectiveness of
monetary policy by connecting money market and capital market as
well as by providing effective policy instruments.

4.2 Exchange Rate Targeting

Another alternative is exchange rate targeting under the fixed
and flexible exchange rate regime. The targeting under the fixed
rate system is to fix the exchange rate of the currency to that of
a large, low-inflation country.” With the fixed exchange rate re-
gime, the domestic inflation rate would approach that of the an-
choring country.” The fixed exchange rate has the advantage of
simplicity and clarity, which makes the public understand easily.

Meanwhile, keeping the fixed exchange rate system has several
disadvantages. First, it forces the central bank to sacrifice its ability
to use monetary policy for stabilization purposes. When the domes-
tic business cycle is in recession, excess supply of money is useful
to raise output. The expansionary monetary policy leads to decline
in interest rate, providing depreciation pressure on exchange rate.
To keep the fixed exchange rate, the central bank will respond to
the depreciation pressure by selling foreign assets for domestic
money, which removes the effect of the initial excess supply of
money. Second, there is always a possibility of a speculative attack
on the pegged currency. As the aftermath of German reunification,
members of the ERM experienced the currency crisis. Since then

33. A strong form of exchange rate pegging is the currency board, in which the
monetary authority announces both a fixed exchange rate with a particular forcign
currency and its willingness to trade the foreign and domestic currencies in unlim-
ited amounts. To keep the commitment credible, the authorities must maintain high
levels of foreign reserves. Another form is a crawling peg, in which the exchange
rate is allowed to depreciate at a fixed rate, resulting in higher domestic rate of
inflation than that of the larger (anchoring) country.

34. For this expression, there is an assumption that movements in the recal exchange
rate are not too large.
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followed the currency crisis of Mexico in 1994 and the speculative
attacks on FEast Asian currencies in 1997.

Another type of exchange rate targeting is undertaken under
the flexible exchange rate regime. Singapore is the country to take
exchange rate targeting as a nominal anchor for monetary policy.
This country is classified as a country of adopting a managed
floating exchange trate system according to International Financial
Statistics (IFS) of IMF Since the Monetary Authority of Singapore
(MAS) was established in 1971, Singapore chose to maintain its peg
to the Pound Sterling, then switching its parity to the US Dollar in
1972, and allowed its currency to float in 1973. In the process of
overcoming the first and second oil shocks, the MAS shifted the
focus of its monetary policy to emphasize managing the exchange
rate as its principal policy instrument, instead of targeting money
supply or interest rates.

There are reasons why the MAS took the exchange rate target-
ing in implementing the monetary policy (Wong, 1999). First,
Singapore has to import even the most basic of its daily require-
ments and to export to pay for them, due to the small size of the
country and lack of natural resources. Imports comprise 60% of
exports and 54% of final expenditure. External demand accounts for
some 70% of total demand. In this situation, the exchange rate
influences the overall inflation through import inflation and the
exchange rate impact on total demand. Thus, the exchange rate is
not used to boost the economy, since the initial depreciation of
exchange rate is offset by the increase in the real exchange rate due
to inflationary pressures. Second, as an international financial center,
the economy is open to capital flows, so domestic interest rates are
determined by the uncovered interest parity condition, that is, by
foreign interest rates and expectations of exchange rate changes.
This open economy makes Singapore give up control over domestic
interests and money supply. Under the situation of this small open
economy, the stability of exchange rate is important and monetary
policy is synonymous with exchange rate policy.

Under the exchange rate targeting, Singapore has enjoyed high
economic growth and low inflation, although for tactical reasons,
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the MAS does not disclose its exchange rate policy path nor the
curtency composition of the trade-weighted basket. Between1981
and 1998, the real GDP growth recorded 7.6% per year on average
with CPI inflation of 2.2% per year on average, which compares
with an average CPI jnflation of over 6.7% per year for all QECD
countries.

4.3 Interest Rate Targeting

Interest rate targeting may become another alternative to mon-
etary targeting. Judging from criteria for choosing an intermediate
target, nominal interest rates are not only available quickly but they
are also measured precisely and are rarely revised. In addition, the
central bank can set nominal interest rates easily through open
market operations. In this sense, interest rates seem suitable for the
intermediate targets. However, this corresponds to nominal interest
rates. Friedman and monetarists argue that the real interest rate is
the rate relevant for determining the level of investment, which is
the interest rate adjusted for expected inflation (7 = 7 — ). There
is no direct way to measure expected inflation and the central bank
does not have control over expected inflation, interest rate target
has also the measurability and controllability problem (Mishkin,
1992).

With respect to interest rate targeting, Wicksell (1965) thinks
that pegging the interest rate might lead to instability of the infla-
tion rate—a conjecture that also emerges from adaptive-expecta-
tions models. Rational expectations theory shows the possibility
that, unless thete is some additional nominal anchor, an interest rate
policy may lead to indeterminacy of the price level or the inflation
rate (Sargent and Wallace, 1975; McCallum, 1986). Unlike the results
of these papers, Calvo and Végh (1990) shows that the indetermi-
nacy problem does not arise in a model of a small open economy
under predetermined exchange rates. The interest rate targeting
received more concern, as institutional changes and financial inno-
vation have distorted the signals conveyed by the monetary aggte-
gates since the 1980s. Academic research on the nominal interest
targeting as well as the real interest rate targeting is still being
undertaken.

79



Alternatives to Monetary Targeting

The interest rate targeting as an alternative to monetary target-
ing has the following advantage and disadvantage through the IS-
LM curve.’® In Figure 4-1, the IS curve shows combinations of the
interest rate and output at which the goods market is in equilib-
rium. The LM curve shows combinations of the interest rate and
output at which the money market is in equilibrium. The LM curve
labeled LM(M) is the LM curve that exists when the central bank
fixes the money supply under the monetary targeting. The LM curve
labeled TM{?) describes money market equilibrium when the central
bank fixes the interest rate under the interest rate targeting, LM(F)
is hotizontal at the chosen level of the interest rate, #*. Here, the
aim of the central bank is to have the target income, Y

Figure 4-1(a) describes the case that the IS curve shifts, while
the LM curve is stable. When the LM cutve is LM(M) in the mon-
etary targeting, the output level will be either Y, or Y,, depending
on where the IS curve turns out to be. In the case of the interest
rate targeting, the corresponding levels of output are Y’ or Y,
which is located farther from the desired level of output, Y. Thus,
the monetary targeting leads to more stable output behavior.

In Figure 4-1(b), the LM curve is shifting because of shifts in
the demand for money, while the IS cutve is stable. In the case of
the monetary targeting, output will be at either Y, or Y,, if the
money stock is held constant. In the interest rate targeting, output
will be at the target level Y, if the interest rate is held constant.
Thus, the central bank should target the interest rate if the demand
for money function is unstable.

35. The analysis is presented in Dornbusch (1990) based on Pocle (1970).
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Figure 4-1
Money and Interest Rate Targets
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Among the SEACEN countries, Malaysia shifted its focus from
monetary targeting to interest rate targeting towards the mid-1990s,
while Malaysia, nevertheless, still monitors very closely monetary
aggregates, credit growth and other economic and monetary indi-
cators. There are four main factors to precipitate this targer shift
(refer to BNM, 1999). First, the liberalization of interest rates since
1978, led to a more market oriented interest rate determination
process. Second, financial deregulation and liberalization measures
undertaken during the decade had enhanced the role of ihterest
fate in monetary transmission mechanism. Third, there was a nota-
ble shift in the financing pattern of the economy since the mid-
1980s from an interest-inelastic market (government securities mar-
ket) to a more interest-sensitive market (bank credit and capital
market). Finally, BNM has maintained positive real interest rates of
return on deposits.

4.4 Nominal GDP Targeting
Central banks could tatget the growth rate of nominal GDP as
an alternative to monetary targeting (refer to ‘Taylor, 1985; Hall and

Mankiw, 1994). The advantage of the nominal GDP targeting is that
it puts some weight on both output and prices in the policy-making
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process. With a nominal GDP target, a decrease in projected real
output growth would imply an increase in the inflation target.

However, this targeting also has some limitations. First, under
a nominal GDP target, the government has to make public its
estimate of potential real GDP growth, which is not an easy con-
cept for the public to understand. The data on capital stock that is
needed to estimate potential GDP is not compiled on the regular
basis in most of the developing countries. Second, nominal GDP
data are compiled quarterly and are less accurate than data on
interest rates, inflation rate, and monetary aggregates. It also takes
time to compile nominal GDP data so that the data cannot provide
fast information when the data on nominal GDP are off track from
the target. Third, the central bank has little direct control over
nominal GDP data. These points constrain the usefulness of nomi-
nal GDP targeting, despite its advantages.
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CHAPTER 5

Concluding Remarks

Since the 1970s, monetary targeting has been used as a main
framework for implementing monetary policy. Financial innovation
or liberalization made a rapid progress from the 1980s, and the
selected SEACEN countries could not be exempted from this trend.
In addition, the selected SEACEN countries experienced the eco-
nomic and financial crisis directly or indirectly during the last three
years. The empirical study was undertaken at this point of time to
find out whether monetary tatgeting is viable or not. The main
findings from the empirical study are as follows.

First, in the estimation of money demand function in six coun-
trics, only the Philippines has stable money demand functions for
two monetaty aggregates: in both the long-run and the short-run
money demand function, coefficients are statistically significant with
the same signs as theoretical prediction. In the other five countries,
the cointegration relation does not exist in the long-run money
demand function. In the short-run money demand functions, coef-
ficients are not significant in four cases out of twelve, even for the
period excluding the Asian crisis. These poor results are attribut-
able, in part, to financial liberalization, since these SEACEN coun-
tries undertook financial liberalization including interest rate de-
regulation during the estimation period (after the mid-1980s or
1990s). The estimation of each money demand was undertaken by
the two-stage Engle-Granger methodology. To confirm the good
results of the Philippines, Vector Error Cotrection Model (VECM)
was again used to check existence of the cointegration relation as
in Appendix B, which also corroborates the results of the two-stage
method.

Second, the graphical findings on velocity of money are con-
sistent with the results of the cointegration test. In six countries,
velocity of money is not stable on the whole and shows a down-
ward trend, which is consistent with income elasticity greater than
one in money demand functions of most countries.
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Thitd, in the variance decomposition of VAR model, money’s
contribution to real income and the price level is not satisfactory,
downgrading the usefulness of monetary targeting,

The main reason for the poor results of monetary targeting is
partly attributable to financial liberalization and innovations, which
would reduce the effectiveness of monetary policy. When monetary
targeting is not workable, what the central bank could do is to
choose the other targeting framework from alternatives such as
inflation targeting, interest rate targeting, exchange rate targeting,
and nominal GDP targeting. Among these options, the right to
choose is up to each central bank or monetary authority. Among
six countries in the paper, four countries (Indonesia, Korea, Philip-
pines, and Thailand) trecently adopted inflation targeting or are in
transition process by using two targets (monetary aggregate and
inflation); Malaysia is taking interest rate targeting; Taiwan is still
maintaining monetary targeting. Besides choosing one among the
alternatives, the central bank might take a “just-do-it” approach of
the United States (Bernanke et al, 1999), in which the United States
has maintained a coherent strategy, without explicit nominal an-
chor, by monitoring catefully for signs of future inflation, coupled
with periodic preemptive strikes against the threat of inflation.
Through this approach, the United States has achieved excellent
macroeconomic petformance, that is, sustainable growth and low
inflation.

The adoption of a good alternative does not guarantee achieve-
ment of price stability. It must be emphasized that there is no
panacea for monetary policy. For the successful achievement of the
final objective through a well-chosen targeting, the central bank
must also find the effective transmission mechanism of monetary
policy as well as effective policy instruments to influence policy
objectives. Furthermore, monetary policy must be undertaken by
the central bank with credibility to enhance the effectiveness. To
obtain credibility, the central bank must be independent of the
government and demonstrate that it has the means and the will to
reduce inflation. There are the exemplaty cases of Germany and
Switzetland; they have been coping well with business cycles under
monetary targeting, although they also experienced financial
liberalizations and innovations.
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[Appendix A] Monetary Policy Frameworks of SEACEN Countries

MONETARY POLICY IMPLEMENTATION

Countries Central Goals Targets Main Instruments Signals
Banks/
Monetary
Authorities
Indonesia Bark To achieve and maintain Base money and its i} Weekly and monthly
Indonesia the stability of the rupiah components, net auctions of SBls.
value. Blis responsible intematicnal daily rupiah
for prescribing and reserves and intervention and repo
implementing monetary domestic assets facilty

policy to regulate and to
safeguard the smooth
running of the payment
system and fo regufate
and supetvise banks

Korea The Bank of Price stability M3 is the OMO, rediscount and
Korea intermediate farget reserve requirement
Malaysia Bank Nagara Price stability and stability Guided by monetary | OMO, interest rates, 3-month intervention
Malaysia in domestic monay and aggregates and statutory reserve rate
foreign exchange markets level of interest requirement
rates
Mengolia The Bank of Maintain domastic price Operating target: Ceniral Bark Bifls
Mongalia stability and strengthening Reserve Manay {C8B), unified interast
financial sector (RM} rate policy, reserve
restructuring policy i iate target: requil ,
M2 refinancing credits,
credit ceilings
Myanmar Central Bark Ensure adequate Reserve
of Myanmar expansion of money requirements, interest
supply to support a rate policy and OMO
growing ecanomy at 10 a certain extent

reasonable stable prices
and promote domestic

savings
Nepal Nepal Rastra Price stabilty and external | Intermediate targat: OMO, bank rate, and Weekly rmavements
Bank payments sustainability M1 raserve in interest rates in
requirements short-term bills market
and reserve money
posititon of the Cenlral
Bark
Philippines Bangko Price stability Intermediate target: OMO; re-discount 91-Treasury bill rate,
Sentral ng complementing economic M3 window, reserve BS&P's lending and
Piiipinas growth, stability and 0 ing target: qui s and borrowing rates
cenvertibility of the AM (or BM) forex purchases/
Philippine peso sales
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[Appendix A]-Continuation

MONETARY POLICY IMPLEMENTATION

Countries Central Goals Targets Main Instruments Signals
Banks/
Monetary
Authotities
Singapore Monetary Price stability Exchange rats Foreign exchange QOutlook for inflaticn
Authority of intervention; and and economic growth
Singapore mongay markat
operations through
forex swaps, inter-
bank lending/
borrowing, repos of
govemment securities
Sri Lanka Central Bank Sustainable output growth, | Intermediate targets: | OMO, statutory
of Sri Lanka price statility and viable M2, NDA, and reserve requirements,
external balance REER and moral suasion
QOperating targat:
Monetary base
ROC, Taipei | The Central Financial stability, sound Intermediate target: OMO, rediscount
Bank of banking operations, 2 rates, reserve
China, Taipei stable exchange rate and Operating target: requirements, forex
fostering ecanomic Monetary base operations, forex
development swaps, and
accommodalion 10
banks
Thailand Bank of Price and financial Intermediate target: Bond repurchase Bank rate and bond
Thailand stability, and sustainable Monetary base and market, forex swaps, repurchase rate

economic recovery

M2A

QOperating targets:
Shon-term
repurchase rate and
reserve monay

{oan window and
liquid asset
regquirement

Source: Guide to SEACENBANK Watch 2000

Note: 1) The table was writlen as of the end of 1999.
2) Four countries (Indonesia, Korea, Philippines and Thailand) adopted inflation targeting
and announce the annual inflation target.
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[Appendix B]
Cointegration Tests for The Philippines
Using Vector Error Correction

1. Cointegration Test for RM1

Estimation period: 1987. Q1 ~ 1999. Q3
Lag number in VAR: 1
Eigenvalues in descending order: 0.3207; 0.1941; 0.0045

A. Test Statistics

Null Max 95% C.V. Trace 95% C.V.
P=20 19.33 21.0 30.35% 29.7
P<1 10.79 14.1 11.01 15.4
p<2 0.22 3.8 0.22 3.8

B. Standardized Beta Eigenvectors

LRM1 . IRGDP LINT
1.0000 -1.8915 1.8073
-0.43272 1.0000 0.11425
-21.154 27.399 1.0000

C. Summary

The analysis of vector error correction here is based on
Johansen (1988). Two statistics were used to check whether
the cointegration relationship exist or not; one is “trace
statistic” and the other is “maximum eigenvalue statistic”
The null hypothesis of zero cointegrating vector is re-
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2.

jected by trace statistic at the 5 percent significance level,
which means that there exists one cointegrating relation-
ship. The stadardized cointegrating vector in the first row
has the same signs as theotetical prediction. The result
obtained by vector error correction supports that of single
equation method by Engle and Granger.

Cointegration Test for RM3

Estimation petiod: 1987. Q1 ~ 1999. Q3
Lag number in VAR: 1
Eigenvalues in descending otder: 0.3605; 0.2582; 0.0030

A. Test Statistics

Null Max 95% C.V. Trace 95% C.V.
P=0 22.35% 21.0 37.44* 29.7
P<1 14.93* 141 15.08 15.4
P<2 0.15 3.8 0.15 3.8

B. Standardized Beta Eigenvectors

LRM1 IRGDP LINT
1.0000 -2.6662 1.4256
-0.2614 ' 1.0000 1.2537
-1.0713 1.0581 1.0000

C. Summary

The null hypothesis of zero cointegrating vector is re-
jected by two statistics (maximum ecigenvalue statistic and
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trace statistic) at the 5 percent significance level. The null
hypothesis of one cointegrating vector is also rejected by
maximum ecigenvalue statistic at the 5 percent significance
level, which leads to the possibility of the existence of
two cointegrating vectors. However, the standardized
cointegrating vector in the second row has not the same
signs as theoretical prediction. Thus, the standardized
cointegrating vector in the first row is interpreted as the
cointegrating vector consistent with theoretical prediction.
The result obtained by vector error correction supports
that of single equation method by Engle and Granger.
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