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This paper surveys a selected number of studies that evaluated the demand for
money using the error-correction model approach in the 1990s across a range of
industrial and developing countries. It briefly presents issues relevant to modeling
and estimating the demand for money; and synthesizes information concerning
variables, data period and frequency, unit root and cointegration techniques,
stability tests, and findings in a tabular form. In addition, it presents estimated
long-run income elasticity and elasticities or semi-elasticities for opportunity cost
and other variables in a comparable framework. It aims to provide a reference
tool for future research on demand for money in various countries. [JEL E41] 

Demand for money plays a major role in macroeconomic analysis, especially
in selecting appropriate monetary policy actions. Consequently, a steady

stream of theoretical and empirical research has been carried out worldwide over
the past several decades. The interest has, however, heightened in recent years,
triggered primarily by the concern among central banks and researchers on the
impact of the movement toward flexible exchange rate regime, globalization of
capital markets, ongoing domestic financial liberalization and innovation,
advancement in time series econometrics, and country-specific issues.

The extensive literature underscores two major points relevant to modeling
and estimating the demand for money: variable selection and representation, and
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framework chosen. Failure to provide due consideration to these issues has tended
to yield poor results. For the former, proper specification of opportunity cost vari-
ables happens to be the most important factor in getting meaningful results.
Regarding the latter, the chosen system should be free of theoretical and estima-
tion problems, and should perform well in empirical testing. The error-correction
models (ECMs) have shown to meet these criteria.

This paper surveys a selected number of papers that applied the ECM
approach to analyze the demand for money (of various definitions) during the
1990s in several industrial and developing countries.1 The objective is to extract
relevant information from these studies and provide it in a readily useable and
comparable framework. In specific, the paper presents details concerning the
techniques followed, variables chosen, periods and frequency selected, and major
findings. In addition, it summarizes the long-run income elasticities, interest-rate
semi-elasticities (or elasticities), and the coefficients of other relevant variables.
It is hoped that the materials presented in this paper provide some reference points
concerning the behavior of money demand in various countries, which in turn will
help the policy makers in designing appropriate monetary policy actions and the
researchers in carrying out further research.2

The paper is organized as follows: Section I briefly specifies the general
framework that usually underlies the empirical formulation in estimating the
demand for money. Section II carries out relevant discussion regarding the vari-
ables and estimation techniques, and summarizes information concerning various
studies including the findings and estimated coefficients. Finally, Section III
presents the conclusions.

I. General Framework

There is a diverse spectrum of money demand theories emphasizing the transac-
tions, speculative, precautionary or utility considerations.3 These theories implic-
itly address a broad range of hypotheses. One significant aspect, however, is that
they share common important elements (variables) among almost all of them. In
general, they bring forth relationship between the quantity of money demanded
and a set of few important economic variables linking money to the real sector of
the economy (see Judd and Scadding, 1982, p. 993). What sets apart among these
theories is that although they consider similar variables to explain the demand for
money, they frequently differ in the specific role assigned to each. Consequently
one consensus that emerges from the literature is that the empirical work is moti-
vated by a blend of theories.

The general specification begins with the following functional relationship
for the long-term demand for money:

1This paper is based on Sriram (1999b, 1999c, and 2000). There have been other survey papers (for
example, Judd and Scadding, 1982; Goldfeld and Sichel, 1990; Boughton, 1992; Laidler, 1993); but none of
them focused exclusively on ECMs and covering a wide range of both industrial and developing countries. 

2Refer to Ericsson (1998) for general issues concerning the empirical modeling of money demand.
3See, Laidler (1993) and Sriram (1999c), among others, for a survey of these approaches.



(1)

where the demand for real balances M/P is a function of the chosen scale variable
(S) to represent the economic activity and the opportunity cost of holding money
(OC). M stands for the selected monetary aggregate in nominal term and P for the
price. Like in theoretical models, the empirical models generally specify the
money demand as a function of real balances (see Laidler, 1993).4

II. Discussion on Variables and Estimation Techniques

Given the above general framework, this section provides a brief overview of
issues concerning selection and representation of variables, modeling, and esti-
mation. Sriram (1999c) presents detailed account of these issues, including rele-
vant references justifying various approaches undertaken by the researchers. The
literature shows that money demand has been estimated for various aggregates,
their components, or certain combination of these components. As definitions of
money differ across countries (see Boughton, 1992, and Kumah, 1989), measures
considered, including divisia aggregates, also varied across studies. Scale variable
is used in the estimation as a measure of transactions relating to the economic
activity. It is usually represented by variables expressing income, expenditure, or
wealth concept (although a host of other variables is discussed in the literature).
The price variable is selected to follow closely the chosen scale variable, although
consumer price index is the most commonly used measure.

One of the most important aspects of modeling the demand for money is the
selection of appropriate opportunity cost variables. The literature has shown that
studies which paid inadequate attention on this matter produced poor results.
There are two major ingredients: (i) own-rate and (ii) alternative return on money.
The former happens to be very important, especially if the financial innovation has
been taking place in an economy (see Ericsson, 1998). The latter involves yields
on domestic financial and real assets for a closed economy, and additionally on
foreign assets for an open economy. A number of instruments are available to
represent the yields on domestic financial assets. The yield on real assets is usually
proxied by the expected inflation. And, on foreign assets by foreign interest rate
or some form of exchange rate variable. Prior to selecting appropriate opportunity
cost variables, careful attention should be paid on evaluating macroeconomic situ-
ation and developments in the financial system (including institutional details and
the regulatory environment), and degree of openness of the economy.

The economic theory provides some guidance in reference to the relationship
between demand for money and its arguments. As the scale variable represents the
transactions or wealth effects, it is positively related to the demand for money. The
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4Using the real money balance as the dependent variable will also mean that price homogeneity is explic-
itly imposed into the model. Additionally, there are less severe econometric problems associated with using
real rather than nominal balances as the dependent variable (see Boughton, 1981, and Johansen, 1992b). And,
majority of the empirical work does find evidence for the demand being for real balances.



own-rate is expected to be positively related as higher the return on money, less
the incentive to hold assets alternative for money. Conversely, higher the returns
on alternative assets, lower the incentive to hold money, and hence, the coeffi-
cients of alternative returns expected to be negative. The expected inflation gener-
ally affects the demand for money negatively as agents prefer to hold real assets
as hedges during the periods of rising inflation. The foreign interest rates are
expected to exert negative influence as increase in foreign interest rates potentially
induce the domestic residents to increase their holdings of foreign assets which
will be financed by drawing down domestic money holdings. Similarly, the
expected exchange depreciation will also have a negative relationship. An increase
in expected depreciation implies that the expected returns from holding foreign
money increases, and hence, agents would substitute the domestic currency for
foreign currency.5

The economic theory does not provide any rationale as to the correct mathe-
matical form of the money demand function. There is consensus, however, that the
log-linear version is the most appropriate functional form (see Zarembka, 1968).
While money and scale variables typically enter in logarithms, interest rate vari-
ables appear either in levels or in logarithms. Consequently, estimates of the coef-
ficient for the scale variable directly provides the measure of income elasticity,
and those of interest rates show either elasticities or semi-elasticities depending on
the way they are introduced in the formulation.

The partial adjustment framework was extremely popular in the 1970s.
However, it was shown to suffer from specification problem and highly restrictive
dynamics (see, for example, Cooley and LeRoy, 1981; Goodfriend, 1985; Hendry,
1979 and 1985; Hendry and Mizon, 1978). To counter these problems, two major
solutions were proposed—modifying the theoretical base and improving the
dynamic structure. The former led to buffer-stock models (BSMs), which were
built upon the theory of precautionary demand for money (see, for example,
Laidler, 1984; Cuthbertson and Taylor, 1987; Milbourne, 1988), and the latter to
ECMs.6 The BSMs also ran into criticism, especially in their relevance in the
empirical estimation (see Milbourne, 1988). Meanwhile, ECMs seem to be
promising. An important aspect of these models is that the data characteristics are
thoroughly examined before selecting the appropriate estimation techniques.
Furthermore, lag structures are selected based on the data generating process of
the economic variables and not on a priori based on the economic theory or naive
dynamic theory.

The ECM is shown to contain information on both the short- and long-run
properties of the model with disequilibrium as a process of adjustment to the long-
run equilibrium. Granger (1983 and 1986) has demonstrated that the concept of
stable long-run equilibrium is the statistical equivalence of cointegration. When
cointegration holds and if there is any shock that causes disequilibrium, there
exists a well-defined short-term dynamic adjustment process such as the error-
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5Refer to Jusoh (1987) and Tan (1997) for reasons to expect positive relationship for expected inflation
and expected exchange rate depreciation with the demand for real money respectively.

6In fact, Hendry, Pagan, and Sargan (1984) showed that PAMs and BSMs form the special cases of ECMs.



correction mechanism that will push back the system toward the long-run equilib-
rium. In fact, cointegration does imply the existence of a dynamic error-correction
form relating to variables in question (see Engle and Granger, 1987). The major
advantage of the error-correction modeling is that the economic theory is allowed
to specify the long-run equilibrium while the short-run dynamics be defined from
the data. 

The earlier ECMs on money demand tended to be based on the single equa-
tion cointegrating relationship between money and the chosen scale variables as
developed by Engle and Granger (1987). However, further research suggested that
multivariate cointegrating vectors encompassing a broader number of variables
provided a fuller characterization of the long-run determinants of demand. The
specification of such multiple cointegrating vectors between nonstationary vari-
ables primarily employs the procedures developed by Johansen (1988) and
Johansen and Juselius (1990) which make the original Engle-Granger framework
a special case. However, as can be seen from Table 1, a number of other measures
available to conduct the cointegration analysis.7

Table 1 also presents details relevant to modeling and estimating the demand
for money from various studies. In specific, it summarizes information for a cross-
section of developing and industrial countries, on monetary aggregates (nominal
or real), scale variable(s), and the opportunity cost and other variables included;
data period and frequency chosen; unit root, cointegration, and stability tests
applied; nature of various time series (such as the order of integration and whether
seasonally adjusted or not). It also presents the findings. The presentation of infor-
mation will enable the researchers to draw some insights into the justification of
selecting diverse set of variables and approaches across various countries.

Table 2 summarizes the long-run income elasticities and the semi-elasticities or
elasticities of opportunity cost and other variables from those studies listed in Table
1. As the short-run dynamics can be potentially complicated, the table concentrates
only on the long-run results. In order to promote comparability, the results are shown
only for those studies which reported the long-term relationship (existence of cointe-
gration). If more than one cointegration relationship is found, results are reported only
for the preferred cointegration vector(s) as identified by the author(s), which not only
meet a battery of statistical tests but also economically make sense with correct signs
of the variables and meaningful size of coefficients.

Figures 1–3 show the distribution of income elasticities for real money as
presented in Table 2 for components of narrow money, narrow money, and broad
money respectively. The relevant descriptive statistics is shown in Table 3. It is
clear from the table, the medians for all three groups are closer to one than to 0.5
thereby indicating that money does not play the role of transaction measure alone.
There is no clear guidance from the theory or empirical studies regarding the
acceptable magnitude on elasticities or semi-elasticities of the opportunity cost
variables. The most relevant information will be the signs of the coefficients—
positive for own-rate and negative for alternative return on money and expected
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7Refer to Sriram (1999c) for a longer list of studies that applied the ECM framework to analyze the
demand for money in the past two decades.
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inflation. As can be seen from Tables 1 and 2, there are a number of other vari-
ables considered to tackle the country-specific issues; in addition, the open-
economy type models also employ the foreign opportunity cost variables.

III. Conclusion

The study has made an attempt to survey a number of papers that applied the error-
correction models to analyzed the demand for money in a number of industrial and
developing countries. The major contribution of this paper is that it has summa-
rized the major features of these papers and presents relevant information in a
comparable framework to promote easy understanding of the approaches
followed, variables included, and coefficients derived. The information presented
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Table 3. Descriptive Statistics for Income Elasticities

Number of
Observations Mean Median

Components of narrow money 12 0.99 0.95

Narrow money 21 0.98 0.89

Broad money 33 1.22 1.13

Source: Table 2.
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thus will enable the researchers to compare their own results and approaches with
what were undertaken previously in a wide range of countries. Alternatively, it
will help identify important factors to be considered before modeling and esti-
mating money demand in other countries exhibiting similar or different economic
characteristics. In short, it will provide a starting point to conduct the money
demand research using the error-correction approach. 
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