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Abstract

A stable money demand function is the essence of planning and implementing monetary policy.
This thesis explores the stability of the M2 money demand function in Uganda for the period
1980-2002. We estimate and interpret the elasticities of the determinants of the money demand
function. After analyzing the dynamics of money demand determinants, the variables crucial to
money demand estimation in this thesis were established as being: real income, the nominal rate
of interest on Treasury bills, thé actual rate of inflation and the change in the exchange rate. All
variables had the correct signs as required by economic theory, where real income was found to
be positive whilst the nominal rates of interest on Treasury bills, the actual rate of inflation and
the change in the exchange rate all have negative signs. We estimate the money demand function
for Uganda, using cointegration analysis and an error correction mechanism (ECM) on quarterly
data over the sample period 1980-2002. The results from the Johansen and Juselius (1990)
cointegration test suggest that real income, the nominal interest rates on Treasury bills and real
M2, are cointegrated. The results of the error correction mechanism suggest that in spite of
major policy reforms in the years 1987 and 1993 such as the introduction of new financial
instruments, and liberalization of the financial system, the estimated money demand function for
Uganda is stable only in one sime period 1994-2002 that is after major policy reforms. The
results of the study show that M2 is a viable monetary policy tool that could be used as an
intermediate target to stimulate economic activity in Uganda. We also conclude that the feasible
approach for conducting monetary policy in Uganda is to adopt an inflationary targeting regime.
However, monetary policy might continue to benefit from other economic indicators by
monitoring the impacts of changes in interest rates and the change in exchange rates on real

money demand in Uganda.
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CHAPTER ONE

1.0 Introduction

The modelling of the demand for money has been a major focus of interest in macro
econometrics since the early 1970’s. The long-term money demand function has been
playing an important, though different, role in macroeconomic models of the various
schools of thought. Friedman’s (1956) objective has been t d a*sa:'le function for
money demand that depends on only a very limited number. of variables. Meltzer (1963),
Laidler (1966), Lucas (1988), and many others, have followedthe same line of research.
The empirical stability of money demand functions has been a concemn for some time.' For
the last decade, empirical researchers have applied mostly cointegration techniques to

uncover a stable money demand relatjon in the long-term.’

This thesis empirically investigates the stability of the M2 money demand function in
Uganda for the period 1980-2002. The purpose of this study is to establish whether or not
the Ugandan M2 money demand function is stable following major policy reforms of the
SAP in June 1987 and 1993. The stability of the money demand function has important
implications for monetary policy in both developed and developing countries. For M2 to be
an effective policy target variable, it must share a long-term relationship with other
macroeconomic variables such as real income (GDP) and the interest rate. The quest for a
stable, predictable money demand function is in most cases supported by extensive data
sets, literature and a detailed knowledge about institutional settings. Almost the reverse is
true for developing countries. Data sets are scarce and knowledge of the performance of
these countries, like some of the African economies, is poor. On the other hand, the
demand for knowledge regarding monetary conditions in developing countries is large.
Some of the countries are trying to reform their financial systems and to introduce market-
based economies. This is the case especially in countries that try to reform a centrally-

planned economy into a market-based system; the fear of inflation is high. In those cases

' See the review by Judd and Scadding (1982), and Goldfeld and Siche! (1990) of studies focusing
on short-term stability.

2 A few examples of early applications are Arestis (1988a, 1988), Arize (1994), Boughton (1991),
Choudry (1995), Friedman and Schwartz (1991), Johansen and Juselius (1990), Hafer and Jensen
(1991), and Hendry and Ericsson (1991). See also Laidler (1993), Ericsson (1998), Ericsson and
Sharma (1996), Hoffman, Rasche -nd Tieslau (1995), Jean-Claude (2001), and Moosa (1992) for
surveys of other empirical research.



knowledge of monetary conditions is an absolute precondition for a successful
liberalization process. This is the main motivation of our study on monetary conditions in

Uganda for the period 1980-2002.

In many countries, central banks rely on a money demand function both as a means
of identifying medium-term growth targets for money supply, and also as a way of
manipulating interest rates and the reserve money for the purpose of controlling total
liquidity in the economy. However, the usefulness of a money demand function in the
effective conduct of monetary policy depends crucially on its stability. The existence of a
stable demand function, the link between money and prices, and the endogeneity or
exogeneity of money are all recurring issues in the literature’. Obtaining stable empirical
money demand equations has, however, proven elusive, leading many prominent
economists to declare that no such constant relation exists (see Goldfeld and Sichel, 1990).
Recently, however, a number of empirical studies of money demand have been successful
in finding stable money demand relations. Among them are Hendry and Ericsson (1991)
for the UK, Ericsson and Sharma (1996) for Greece, Reinhardt (1998) for South Africa,
Hoffman, ef al., (1995) for the US, Japan, Canada, the UK, and West Germany, and Jean-
Claude (2001) for Cameroon.

The expansion of monetary aggregates is substantially important for monetary policy
authorities, especially in the context of economic programs in which performance criteria
are determined by using limits on the monetary base or on other monetary aggregates.
Hence, the role of monetary aggregates is determined through a policy-making perspective.
Estimating money demand becomes a vital focus, as the empirical relationship represented
by the money demand equation enables one to examine the interaction between monetary

aggregates and other economic i:xdicators.

In light of the fundamental changes to the financial system, the Ugandan economy
has altered in the last two decades. Implementation of major policy reforms and
deregulations together with the introduction of new financial products has changed the

structure of the financial system. In view of the fact that broad money comprises a wider

3 Stability as used in the literature refers to the actual behaviour of parameters overtime or the
uncertainty associated with the changes in the value of parameters over time. Therefore, a
parameter is said to be stable if it is constant overtime or if changes in the parameters are known
with certainty.



range of financial instruments reflecting the consequences of the financial innovations and

the recent changes in the Ugandan financial system, M2 demand is the scope of this study.

As it was mentioned before, the relation between the demand for money balances and
its determinanis is one of the fundamental questions in economic policy. The elements of
our particular interest are the demand for real money balances’ sensitivity to changes in
real income, interest rates, the actual inflation and the change in the exchange rate, and
demand stability over time in Uganda. This is because empirical investigation of the
demand for money in Uganda has received little attention. A few studies, which have been
conducted on the demand for money in Uganda, have given conflicting results. There exists
evidence of both stability and instability in the relationship of the long-term money demand
models. For example, papers written by Atingi-Ego and Mathews (1996) and Jean-Claude
(2001) show results of a stable relationship while papers by Henstridge (1999) and more
recently, George (2002) demonstrate observations of instability. One might ask the
question why empirical results point in such different directions? First of all, different
studies cover different time periods. Second, there are many different opinions about the

specification of the money demzad function;

e Should the demand for real money balances be measured by narrow or a broad
definition (M1 or M2)? For example, different theories of money demand can be
considered to fall into two categories, transaction theories and asset or portfolio

theories.*
o Should the function include permanent income or current income?

e Should the short-term interest rate or long-term interest rate represent the

opportunity cost?

Consequently, the researther’s opinion of what is the appropriate explanatory
variable also affects the results of the studies. For this study, each of the studies previously
done on Uganda considered different variables for the money demand function in different
time periods. Jean-Claude (2001) using cointegration analysis examined the empirical
relationship among money, prices, income, and a vector of interest rates in Uganda for the

period 1982 through 1998. Jean-Claude finds that income, domestic and foreign interest

¢ See Judd and Scadding (1982: 997), Keynes (1936: 170) and Handa (2000: 36).



rates have a significant impact on real broad money. He further finds that there is income
homogeneity, a strong own-rate-of-return effect, a high degree of international capital
mobility, and asset substitutability, and demonstrates that both domestic and foreign factors
are important determinants of inflation in Uganda. Although his study did not account fully
for the major policy reforms, he nonetheless concludes that money demand is stable in
Uganda for the study period. On the other hand, George (2002: 9) using the Cochrane-
Orcutt method examined the money demand function in Uganda for the period 1981
through 1998. George finds the! real income; the interest rate, the inflation and the real
effective exchange rate have no significant impact on M2. His study did not account for the
major policy reforms, which occurred in 1987 and 1993 respectively. George therefore

concludes that there is no evidence of stability in the demand for money in Uganda for the

study period.

The preceding studies have provided some insight in relation to the stability of
money demand in Uganda. However, none accounted for the major policy reforms in
Uganda especially during the 1987 and 1993 periods. This thesis fills this void by
examining the stability of the M2 money demand function in Uganda for the period 1980
through 2002. Unlike the previous studies on the money demand function in Uganda, the
present study fully accounts for the major policy reforms during the 1987 and 1993 periods.
The study applies both a cointegration framework and an error correction mechanism to
test for parameter stability. The study finds a stable real money demand function in Uganda
for only one time period 1994-2002 after major policy reforms,

The remainder of this Chapter proceeds as follows: Section 1.1 provides the
significant motivations for the analysis of money demand function stability in Uganda.
Section 1.2 provides the a priori theoretical assumptions. Data issues are briefly presented
in the next section. Section 1.4 provides a summary of the methodology of the study.
Section 1.5 presents a brief discussion of the empirical results obtained from this study.

Section 1.6 concludes the chapter with a summary of the major findings from the study.

1.1 Motivation for the analysis of money demand function

The money market plays a critical role in virtually all theories of income determination and
is, as a result, one of the keystones of econometric modelling (see Licberman, 1930: 44).

Most economists use macroeconomic models, which assume that money demand is



consistently related to a number of predetermined variables, for example income and
interest rates (see Hafer and Hein, 1982: 555). That is, the aggregate money demand
functions link a relationship between transaction activity and the opportunity cost of
holding real money balances. The central proposition of these models has been the
proposition of a stable long-term aggregate demand function (see Hoffman, Rasche and
Tieslau, 1995: 317). As mentioned before, an econometric relationship is stable if
parameters in such a relation are not subject to permanent changes over time (see Laumas

and Spencer, 1980: 456).

In this thesis, what is being sought is the existence of a long-term broad money
demand equilibrium relationship in the presence of eéconomic policy reforms. A stable
demand for money function aids the effectiveness of the monetary policy; it is an essential
link in the transmission mechanism of monetary policy (see Judd and Scadding, 1982). The
significant motivations for the analysis of money demand functions are: First, a predictable
long-term relationship between monetary aggregates such as broad money, and other
jointly determined economic variables are important for general macroeconomic
equilibrium. In order to predict the effect of changes in the supply of money on variables
such as income, prices, and the rate of interest, with any degree of certainty, one must be
reasonably confident that the demand function itself does not shift. So, the question of

whether the money demand function is stable or not is crucial in economic theory and

policy.

The second motive for studying the long-term stability of money demand is its
significance for monetary policy. The policy and stability nexus was clear during the
Ugandan era of monetary targeting, an era described concisely by Musinguzi (1996: 4).
The basis of the switch in policy from discretion to rules in 1998 is apparent in the Bank of
Uganda's intermediate target for broad money (M2) as a tool for controlling inflation.
Monetary targeting is based on the monetarist perception of a strong and persistent
correlation involving the growth of money demand and inflation. The success of targeting
depends on the existence of a stable money demand relationship. However, as Jean-Claude
(2001: 3) suggests, a stable meney demand function remains very important in the new
policy era of inflation targeting. Monetary aggregates such as M2 are key policy indicators
and the stability of the relation between money demand and its customary determinants,

influences the reliability of such measures.



The switch in policy emphasis from money to inflation targets does not alter the
prospect of policy-induced changes of the cash rate® causing money demand instability.
This effect of monetary policy on money demand is an example of the Lucas (1976)
critique of economic policy generally.® Conventional money demand structures invariably
contain interest rates and often include commodity prices or inflation, all of which may be
influenced by monetary policy actions. In summary, the switch to inflation targeting has
not removed the nexus between monetary policy and the stability of money demand.

Therefore, the question of money demand stability in Uganda remains relevant.

The third significant motivation is the improvement in time series techniques, which
accommodate policy reforms and long-term estimations in underlying relationships. The
analysis of the demand for mcney has recently seen that “it is the application of new
econometric techniques rather than advances in theoretical monetary economics which has
provided the most informative rescarch findings in recent years” (Taylor, 1991). The
technique of cointegration and error correction modelling has allowed greater empirical
analysis to be made of the traditional theories of money demand by providing new methods
of incorporating the short-term dynamics into the long-term function, whilst also being able
to correct for the disequilibrium experienced in the short-term. This thesis therefore
examines the stability of the money demand function in Uganda in the context of
cointegration analysis. The dynamics of money demand are important, with inflation and
income elasticities being much smaller in the short-term than in the long-term (Ericsson

and Sharma, 1996: 2).

1.2 A priori theoretical assumptions

Theory suggests that the demand for money is related to the use of money as a medium for
transactions, and a set of opportunity cost variables which determine the portfolio demand
for money as an asset (see Baumol, 1952; 545; Barro and Fischer, 1976: 133; Cuthbertson
and Barlow, 1991: 72; Laidler, 1993; Sriram, 1999b: 23 and Tobin, 1956: 241).

* The Cash Rate is an interest rate set by the Reserve Bank to implement monetary policy, so as to
maintain price stability. By setting the cash rate, the Reserve Bank is able to substantially influence
short-term interest rates, such as the 90-day Treasury bills rate. In turn, this influences the overall
level of economic activity in the country and therefore inflation. Note however that this sequence
takes time and the pace of adjustment varies depending on the economic context.

§ Ericsson (1998: 311) argues that where instability of money demand exists, the unstable parameter
estimates are evidence for the relevance of the Lucas critique.



Opportunity cost variables for Uganda include interest on Treasury bills, actual inflation
rates (the opportunity cost of holding money relative to real goods) and the exchange rate
(the opportunity cost of holding money relative to assets denominated in foreign
currency)’. The transactions demand, or scale variable is income proxied by gross domestic
product (GDP). Theory suggests that the elasticity on the scale variable should be unity for
the quantity theory of money an. one half suggested by Baumol. In general, the elasticities
on the opportunity cost of holding money will have a negative sign: as other assets exhibit,

or are expected to exhibit, higher returns, then the quantity demand for money is reduced.

13 Data issues

The data used in this study consist of quarterly observations on variables selected for the
empirical analysis based on the studies done by Boughton (1991); Cagan (1956); Ericsson
and Sharma (1996); Ericsson (1998); Hendry and Ericsson (1991); and Laidler (1993) as
comprehensively discussed in Chapter Two, Section 2.7.2. The variables chosen include:
broad money (M2) — defined as M1 (which includes currency in circulation) plus quasi
money (demand deposits, time deposits and savings deposits) all measured on a quarterly
basis. Empirical estimates are made using real money balances (M2/P) to obtain feasible
and meaningful results. Real income (Y/P) (proxied by real GDP at current prices), the
consumer price index (P) (1995 = 100), the interest on the 91-day Treasury bills (R), the
actual inflation rate (m) measured from the consumer price index and the depreciation or
appreciation of the Ugandan shilling per U.S, dollar (q). The data were collected from the
International Financial Statistics’ (IFS) reports for the period 1980:1 through 2002:4.

Table 4.1, pp. 108, briefly presents an analysis of the time-series characteristics of the
data set. There are two main conclusions. First, that both quarterly inflation and the change
in the exchange rate are stationary; secondly that the time-series characteristics of real M2,
real income and the interest raie are non-stationary in level form but stationary in first

difference form.

7 In the data used for the analysis in this thesis, the change in the exchange rate is expressed as
Ugandan shiilings per US doliar, with a depreciation being an increase in shillings per doilar.



14 Methodology

In this study, we adopt a money demand function model for Uganda suggested by Ericsson
and Sharma (1996: 6) after a comprehensive review of the money demand literature in
Chapter Two. In addition, the monetary policy tools discussed in Chapter Three of this
thesis precisely support the money demand function model chosen. Consequently, real
money demand is presented as the independent variable whilst real income, the interest on
Treasury bills, the actual rate of inflation and the change in the exchange rate are the
explanatory variables. This type of model is explicitly presented in Equation (2.3) of
Section 2.7.3 (pp. 42) in Chapter Two. The anticipated signs of the coefficients are: real
income is anticipated to be positive specifically, unity for the quantity theory of money and
one half suggested by Baumol. The coefficients of the interest rate, the actual rate of
inflation and the change in the exchange rate are anticipated to be negative. The results

obtained from this study show that all the variables had the right anticipated signs.

First, a single-equation model of the (non-stationary) levels of real balances is
estimated in Chapter Four, under Section 4.4.2 as presented in Table 4.2 (pp. 110) in an
attempt to establish a model consistent with priori beliefs, within which there might be
evidence of a cointegrating relationship. Second, based on the specification of the single-
equation estimates, a VAR is estimated and the Johansen (1996) procedure is used to
examine whether there is a unique cointegrating relationship and, if so, whether it could be
shown that a single-equation estimate of money demand would be weakly exogenous with
respect to the explanatory variables (see Tables 4.2: and 4.3: pp. 110 & 111 respectively).
Third, using error correction mechanisms where appropriate, stationary models of the
changes in real money balances are estimated (see Section 4.6; Tables 4.4: 119, 4.5a: 124
and 4.5b: 125).

The single-equation models and the specification of the VAR to which the
cointegration analysis was applied, were subjected to standard diagnostic tests. In the latter
case, the main consideration was the balapce between information and efficiency in the
length of lags used in the VAR. This is assessed with reference to tests for serial correlation
and normality in the residuals of the equations in the VAR. It became apparent that the
distributions across the whole sample 1980-2002 were rarely close to normal, but for
several specifications were normal across shortened samples, which ran from 1988-2002

and 1994-2002. Given the variety of changes in the 1980-1993 sub-period, a key criterion



for model adequacy was the stability of the model specification and parameter estimates
across the 1994-2002 sub-sample after major policy reforms. While parameter estimates
did vary in models for the whole sample 1980-2002 and across sub-samples 1988-2002 and
1994-2002, only the specification for 1994-2002 is found to be stable.

Appendix I briefly presents the CUSUMSAQ (residual) plots. These plots are based on
the cumulative sum of squares of recursive residuals. We find that in Plot C (pp. 160) there
is parameter stability for period 1994-2002. The CUSUMSQ plot for 1994-2002 stays
within the five per cent significance level. However, the parameters and hence the variance
for the 1980-2002 (whole sample) and 1988-2002 periods are unstable because their plots
of CUSUMSQ move outside the five per cent critical lines.

1.5 Empirical results

The first step of our empirical analysis is to test for unit roots using a standard Augmented
Dickey-Fuiler Test (ADF) procedure (Dickey and Fuller, 1979: 427) where the null
hypothesis is that a series contains a unit root, i.e. that the series is non-stationary. The
results indicate that inflation and the change in the exchange rate do not have unit roots at
the level form and thus they are stationary. On the other hand, real M2, real income and
interest rates have unit roots at the level form. They are however stationary at the one per
cent level of significance, after first differencing. The ADF unit root tests are reported in
Chapter Four; Table 4.1 (pp. 10¢).

Having determined the order of integration for each of the time series, we next
employ the Johansen and Juselius cointegration procedure to examine the existence of a
long-term relationship between real income, interest rates and real M2 (see Ericsson and
Sharma, 1996: 18). The results indicate that there is one cointegrating vector in the system.
The trace statistic rejects the null hypothesis of no cointegration at the five per cent
significance level. However, the null hypotheses of at most 1 and 2 cointegrating vectors
could not be rejected, since the test statistics are less than critical values. The existence of
cointegration suggests that there is a stable relationship between real income, interest rates
and real M2. Table 4.2 (pp. 110) reports the estimated parameters of the Johansen and
Juselius cointegration test. The éointegrating vector was normalized on real M2 by setting
its coefficient to -1 (see Table 4.3: 111). Consistent with economic theory, real income has
a positive and statistically significant effect on real M2. Interest rates have a negative and

significant influence on real M2.



The final step in our empirical investigation involves checking for parameter stability
in the money demand function over the study period. We employ the error correction
mechanism to examine parameter stability over the study period 1980-2002 (see Ericsson
and Sharma, 1996: 26). In Section 4.6.1, we present the results of this analysis for our
whole sample period. The results suggest that the inflation rate and income variables
performed poorly, the R’ is low and although there is a return to equilibrium after a shock,
these results suggest that (in terms of our stability requirements) real money demand is not
stable over the whole sample covering the years 1980 to 2002. Consequently, the study
period was broken down into sub-samples 1988-2002 and 1994-2002. Armed with our
prior knowledge that there were two major policy changes in Uganda in 1987 and 1993, we
re-estimated our model. First, we looked at removing just the first policy change in 1987.
When we did this, we had some improvement in our model in terms of stability: the fit
improved but two variables still had the incorrect signs. Also, the CUSUMSQ for this
period moved outside the five per cent critical lines. On this basis,