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Abstract

Money demand is probably one of the most extensively studied economic relationships in applied economics.
While useful surveys of existing literature are available, much of the attention has focused on the United
States. However, a considerable number of papers have recently been produced dealing with the situation in
the EU, both at a country and at an area-wide level, with much of this research being carried out at EU central
banks. Therefore, it appears useful to also examine this recent work, both in order to assess the current

situation, and to guide future research.

The first part of the paper covers a range of general issues which arise, such as the theoretical models, the
specifications, the variables employed, and estimation techniques that have been used. It is emphasised that the
basis of all these papers appears to be a benchmark model, in which money is a function of a scale variable, of
interest rates and, when necessary, of variables accounting for financial innovation. The second part of the
paper focuses on the estimated equations for the individual countries, paying particular attention to the case of
Germany. A reasonable summary of the results obtained in general is that money demand equations perform
fairly well in EU countries. Estimated parameters have the signs, if not always the magnitudes, predicted by
economic theory. In most cases, the evidence points to the existence of the long-run equilibrium relation
between money and a few determinant variables (real income, prices and interest rates) although the size of the
adjustment coefficients indicate that deviations from the steady state may be of long duration. The next section
provides a review of empirical evidence of aggregate money demand in groupings of EU countries taken
together, an area in which interest is increasing as EMU approaches. In this strand of the literature, there
seems to be a consensus that EU-wide equations yield satisfactory results, with area-wide equations often

performing better than comparable national equations. Some reasons underlying this result are also examined.
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Money Demand in EU Countries: A Survey
1 Introduction

There is general consensus that, for a monetary targeting strategy to be successful, “it is necessary to have a
stable, or at least predictable, relationship between the growth of the money supply and inflation” (see EMI,
1996)." Moreover, even in the absence of an explicit monetary targeting strategy, the stability of the link
between money and prices exerts a crucial influence on the role of monetary aggregates in the conduct of
money policy, having, for example, major implications for the indicator properties of alternative aggregates.
The stability of this money prices link, in turn, depends ultimately on the behaviour of moneyholders, that is,
on the properties of the aggregate demand for money in the economy. Given its importance for policy
purposes, it is hardly surprising that “the demand for money has been subjected to extensive empirical
scrutiny” (see Goldfeld, 1989) with central banks, in particular, devoting particular attention to this area. In an
EU context, interest in the issue of money demand has been sustained by the continued use of a monetary
targeting strategy in the anchor country and by considerations of the choice of an appropriate monetary policy
strategy for Stage Three of EMU.

Against this background, the objective of this paper is to review recent developments and results in the study
of money demand in EU countries and in the EU as a whole, and assess their implications. While useful
surveys of existing literature are available [see e.g. Goldfeld and Sichel (1990), Fase (1993), and Filosa
(1995)], much of the attention has focused on the US experience rather than the EU and, in the meantime, a
considerable number of additional papers have been produced dealing with the situation in the EU, both at a
country and at an area-wide level. Much of the recent work, which is the focus of this review, has been carried
out at the national central banks (NCBs) of the EU countries. For the present paper, a total of around sixty
papers which appear to encapsulate the most up-to-date thinking on both theoretical and econometric aspects
of money demand in EU countries are reviewed. The approach followed is to extract the features of money
demand which are most common in these studies while, at the same time, paying attention to country-specific

or idiosyncratic features.

The structure of this paper is as follows. Section 2 briefly reviews common theoretical and empirical issues
which arise in the context of the studies under review. Section 3 presents both a country-by-country review of
the papers and a comparative overview. Section 4 address the issue of analysis of money demand behaviour in
groupings of EU countries, the so-called ‘area-wide’ money demand analysis, on which attention is

increasingly being focused in the run-up to Stage Three of Monetary Union. Section 5 concludes.

1 Other conditions that may be required are the controllability and the leading indicator properties of the money stock.
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2 General issues in specification and estimation of money demand equations

A number of fundamental issues need to be addressed in the preparation of any study of money demand,
including the specification of the model derived from theory, the choice of the empirical counterparts of the
theoretical variables, specific issues such the treatment of financial innovation and, finally, the estimation
strategy. These issues, which are dealt with in greater detail in the survey papers (see above), are reviewed

briefly here in order to provide the necessary background for the following review.

In terms of theory, there have not been major developments in recent years and this is reflected in the papers
reviewed here, which take as their starting point an eclectic approach based on the theoretical contributions of
Baumol (1952), Tobin (1956), Friedman (1956), and Miller and Orr (1966). This involves a benchmark model
in which money is expressed as a function of scale variables (real income, prices and, occasionally, wealth), an
interest rate vector and, where necessary, other variables to take into account the effects of financial

innovation.

However, in moving from the theoretical model to an implementable empirical counterpart, a number of
difficult issues have to be addressed. These tasks are made all the more complex by factors such as financial
innovation, which has had, and continues to have, a significant influence on money demand behaviour in a
number of countries. These practical problems which arise in specifying a model for money demand may be

classified under four headings.

Firstly, the most crucial issue which must be addressed is: what is money? Theoretical considerations do not
provide a clear answer and thus researchers must rely, for the most part, on judgement, experience in different
countries and empirical evidence on the performance of alternative measures. This pragmatic approach is
reflected in the papers examined here, where empirical analysis is confined to traditional aggregates published
by the central bank (e.g. M1, M2 and M3), which are believed, on the basis of experience, to be the most
appropriate measures of money in the countries concerned, although, in a small minority of cases (e.g. in the
case of Spain), empirical demand studies pay considerable attention to the behaviour of different aggregates.
In addition, in a number of countries, analysis has been carried out for Divisia indices,? while in France and
the United Kingdom work has been carried out on disaggregate analysis of the components of the money stock,

using either an asset (France) or a sectoral (United Kingdom, Germany) breakdown.

Secondly, problems also arise with respect to the choice of scale variables. Nominal money demand should
depend on the price level and theory suggests that this particular variable should enter the money demand
equation with a unit elasticity. This restriction is usually imposed ~ in some cases after testing — and analysis
then takes the form of the estimation of a demand for real money balances. As regards other scale variables,

for the most part, aggregate income is employed as the relevant transactions variable although, for broader

2 See Divisia (1925), Bamnett (1980), and Rotemberg et al. (1991) for some conceptual definitions.
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aggregates where portfolio considerations may be important, wealth is sometimes employed as a scale

variable .}

Thirdly, while a number of conceptual problems arise with respect to the choice of interest rate variables, most
studies include either a long-term or a short-term market interest rate (or, in some cases, both) as the
opportunity cost variables. In the case of broader aggregates which contain interest-bearing components, some
measure of the ‘own rate’ on money is usually included in the specification. In a number of papers, ‘foreign’

variables, to allow for possible currency substitution, have also been employed.

Finally, some studies include variables to take account of the effect of financial innovation on the pattern of
money demand. In some cases these take the form of statistical devices such as dummy variables, or
deterministic or segmented trends [see e.g. Henry and Sicsic (1994)].* Alternatively, the process of financial
innovation is modelled as an endogenous process [see Ireland (1995)], using explicit proxies such as
cumulated interest rate terms [see e.g. Breedon and Fisher (1993)]. A further response to the problem of
financial innovation is the widening of traditional monetary aggregates to incorporate additional assets, such as
the addition of monetary UCITS to M3 in France and the successive widening of the ALP aggregate in Spain.

In terms of econometric methodology, nearly all of the studies examined here employ cointegration techniques
to estimate the long-run equilibrium relation between the chosen measure of the money stock and its
determinants as well as its dynamic adjustment to the steady state level, using the ECM approach rather than a
partial adjustment model.” Most single-equation approaches employ the two-step method of Engle and Granger
(1987), involving the estimation, first, of the long-run equation and then of a dynamic ECM specification,
although a minority of papers use alternative techniques such as one-step non-linear estimations [see Phillips
and Loretan (1991)], and Phillips’ and Hansen’s (1991) fully modified estimation. Joint estimation of systems
of equations for money demand using the Johansen (1991) approach is, however, enjoying increasing
popularity, providing a useful framework for modelling the long and short-run properties of a group of series
Jointly, testing for weak exogeneity and various causality schemes. Modelling a system of equations also gives
the opportunity to deal with issues of identification which may arise, since the observed money stock
corresponds to an equilibrium value resulting from both money demand and money supply curves. In many
studies reviewed here, the estimated equations are subjected to a battery of diagnostic tests for stability,

exogeneity and other features.

3 The specification is generally expressed in real terms, although the implied unit value for the price elasticity of money may
not hold for all countries [see Gupta and Moazzami (1990), Filosa (1995), Fase and Winder (1996) for a discussion].

4 Another available option, namely that of time-varying parameters [see e.g. Bomhoff (1991) or Feldstein and Stock (1994)],
has rarely been used on EU data. The issue, raised in Melnick (1995), of the measurement of financial services, has not been
addressed on EU data.

5 As documented in Boughton (1991), the former is far superior to the latter.
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3 Econometrics of money demand in the EU countries®

In this section we present a review of the empirical papers on money demand in individual EU countries. Given
the importance attached to the money stock in the conduct of monetary policy in Germany and this country’s
role as the anchor for the exchange rate mechanism, money demand in this country has attracted particular
attention in the empirical literature. We thus begin our review by examining the evidence for Germany. Then,
the empirical evidence for the remaining EU countries is reviewed on a country-by-country basis. The lessons

learned from the review are drawn together in the final part of this section.
3.1 Is there a consensus about German money demand?

Fourteen papers dealing with German money demand have been perused. The close attention paid to German
money demand is no surprise since it is the only country where actual monetary targeting has been
continuously pursued. Moreover, the shock of German unification presented researchers with a context within
which the effect of a structural break on the demand for money could be examined. Indeed, the unification
episode has prompted some authors [see von Hagen (1993)] to draw an analogy between German monetary
union and Stage Three of European Monetary Union. This has further served to heighten interest in the

German case.

Most of the papers examined did not consider it necessary to extend the number of interest rates included in
the money demand specification beyond one, with only three out of the fourteen using at most two rates [see
e.g. Gerlach (1994) and Liitkepohl et al. (1996), who use an own rate which is a weighted average of sight and
time deposit rates]. The single interest rate included is the opportunity cost rate, as proxied by the long-term
bond rate. The own rate, when included, turns out to be mostly non-significant [see e.g. Biefang-Frisancho et
al. (1995)]. In this respect, von Hagen (1993) suggests that the lack of public access to a Treasury bill market
on the one hand, or measurement error in the own rate of interest on the other, could explain the non-
significance of the short-term rate [the argument is used in Kole and Meade (1994)]. Regarding inflation,
Hansen and Kim (1994), Beyer (1994), and Liitkepohl et al. (1996) are the only cases where it is used, though
one might question the relevance at all of inflation — given that it is found to be stationary — as a long-run
determinant of the German money stock.” Although the use of inflation in the long run makes it acceptable to
impose a specification expressed in velocity, i.e. unit coefficients on real income and prices, such equations are
difficult to interpret: first, inflation is very likely to be caused by money; moreover entering inflation as a
separate term may not be superior to using real short-term and nominal long-term rates, which then comes

close to the equations presented in Deutsche Bundesbank (1995) or Gerdesmeier (1996).

6 The equations for country studies are shown in Table 1. For each of the papers under review, the following features are listed:
Authors, Date of publication, Sample used, Aggregate studied, Elasticities and semi-elasticities for {income, short-term and
long-term rates}, Type of dynamic model estimated, Size and marginal significance of the ECM term if any, Estimation
method, Standard Error of the residuals, Stability results, Availability of exogeneity tests, Additional variables and comments.

7 German nominal money and the price level are usually found to behave as I(1) but real money appears I(1) too, though in
many other countries nominal money and the price level would cointegrate and give real money a lesser order of integration,
from I(2) to I(1).



Money demand in Germany is generally found to be stable - at least in the long-run - even for samples that
cover unification, provided some simple dummies for slopes and/or intercepts are used, which is typically the
case in the numerous studies that have been completed. An exception to this is von Hagen (1993), who found a
pre-unification demand function unable to predict satisfactorily the post-unification data. Other papers which
used longer spans of data found “dummied” functions to be stable.® Without dummies, the relation between
output and money tends to disappear. This appears to be because of the lag between the increase in money and
output and/or problems related to seasonal adjustment [see e.g. Gerlach (1994) or Liitkepohl et al. (1996)]°
Furthermore, unification also caused changes in the currency ratio [as described by von Hagen (1993)]
apparently because in the former German Democratic Republic there were no intermediate assets between
currency and savings deposits. This provides a rationale for the change in interest rate semi-elasticities
sometimes found. Changes in the seasonal adjustment after unification have also been uncovered [see e.g.
Liitkepohl et al. (1995) for M1 and Kole and Meade (1994) or Liitkepohl et al. (1996) for M3].

There are indeed many long-run behavioural relations involving German money which appear to be stable.'® It
is somewhat difficult to have a clear view on this issue since only four papers use the multivariate analysis,
namely Beyer (1994), Liitkepohl et al. (1995), Gerdesmeier (1996) and Biefang-Frisancho et al. (1995). As a
matter of fact, estimations performed with many interest rates [see Beyer (1994), Gerlach (1994)] or with
wealth along with income [see Deutsche Bundesbank (1995), Gerdesmeier (1996)] could yield two long-run
relations. Estimations including wealth can also lead to two independent long-run relations [at 10%, in
Gerdesmeier (1996), or in Deutsche Bundesbank (1995)]. In such a case, the dynamic equation for money
should incorporate two distinct ECM terms, as pointed out by Johansen (1992) and Chow (1993).!' These
findings may be interpreted in either of two ways. Either the additional wealth variable conveys no information
as to the long run, which may be illustrated by the only slight change in the other parameters when this
variable is used [see Deutsche Bundesbank (1995)], or, if there are two independent long-run relations
involving all of the variables, it is always possible to re-arrange them in the form of a system with identifying
restrictions (e.g. the exclusion of a different variable in each of the two vectors). Such an analysis would yield,
on the one hand, a money demand excluding wealth, and, on the other hand, a relation between money, wealth

and income (i.e. excluding interest rates).12

8 The kind of dummies used (namely impulse, step or slope) nevertheless varies a lot from author to author.

9 In Liitkepohl et al. (1996) the inclusion of inflation removes the structural change in the seasonal pattern which is found to
coincide with German unification.

10 A similar case is to be found for Italy, where Bagliano et al. (1991) found no less than four relations within the system made
of broad money, output and three interest rates. Once the identification is performed, the system is composed of money
demand and supply equations supplemented by a yield curve and an indexation of the loan rate on short-term rates. One
should not be strongly against detecting many long-run equilibria, since economic theory usually offers more relations than
are actually found.

11 This is done in the two papers using more than one interest rate, in which, although velocity per se is not stationary on the
basis of univariate DF tests, a stationary velocity and a relation linking interest rates define the two ECM terms. In Beyer
(1994) velocity is trend stationary, whereas Gerlach (1994) finds a relation between the yield curve slope and velocity. In the
latter case, indeed, the only valid ECM holds for the velocity model [all other models should have been rejected, since,
contrary to the t-tests, Wald joint tests are not relevant, see Banerjee et al. (1993)].

12 Employing a p*-model [see Hallman et al. (1991)] for Germany shows that the price level is not weakly exogenous, since its
long-run value adjusts to the deviations between M3 and potential output [see Todtder and Reimers (1994)]. Moreover, in this



The problem about the number of relations is related somewhat to the widely assumed — but rarely tested —
endogeneity of money, which is not always confirmed when the appropriate tests are undertaken. At least one
would have expected weak-exogeneity tests to be performed more often so as to assess more precisely, for

instance, the impact of interest rates on money demand.

There is another point which may appear controversial, linked to deterministic trends. In line with Beyer’s
(1994) comment on the presence of deterministic trends of different magnitudes in both output and money, it
should be stressed that this feature can lead to biased income elasticities. Without a deterministic trend or a
trended variable in the model, the income elasticity will automatically be equal to the ratio between the slopes
which will tend to give a value higher than one for real M3. This will then reflect the relation between the
underlying deterministic components of money and output — the ratio between their drifts — but not the actual
relation between their stochastic components. Using nominal, instead of real, variables for money and output
seems to solve the problem [see e.g. Deutsche Bundesbank (1995)], probably because the price level entering
both variables could be the dominant trend in them. If this is the case, then it leads to a coefficient on nominal
income of close to one. Alternatively, when other variables are added to the specification, the coefficient on
nominal income can also be reduced. Financial innovation as a missing variable would seem a more inadequate
explanation for Germany than for France or the United Kingdom, for instance. As a consequence, most studies
reject the inclusion of additional interest rates, which anyhow could not pick up such a lasting divergence in
the long-run underlying deterministic trends. Another approach is to introduce wealth in the specification [see
e.g. Deutsche Bundesbank (1995) or Gerdesmeier (1996)], but then multicollinearity between wealth and
income, on the one hand, or between wealth and money, on the other hand, requires further investigation, as
mentioned in Gerdesmeier (1996). An additional interesting feature of the latter paper is the fact that wealth
and income elasticity add up to one, suggesting that, for a particular level of interest rates, the money-to-
wealth ratio would be proportional to the liquidity ratio. However, since the income-to-wealth ratio seems
stationary around a deterministic trend, the omission of this variable could change the results [see Beyer
(1994), Hassler (1996), and Rinaldi and Tedeschi (1996) on the inclusion of a deterministic trend in money

demand analysis].

3.2 Money demand studies in other EU countries

The level of attention to money demand behaviour in other individual EU countries — measured by the number
and the diversity of authorship of papers — is not comparable with that paid to German money demand. This
situation probably reflects the fact that in many of these countries a monetary targeting strategy has never been
pursued or that such strategies have been abandoned. Nonetheless, it remains true that, for most EU countries,

money demand studies have been carried out, mainly, though not exclusively, by researchers at national central

paper, money and output cointegrate without the need to include interest rates in the model [as in Hoffman et al. (1995)],
which may explain why two long-run relations are found elsewhere. Finally, according to the authors’ tests, the rejection of a
link from p* to M1 is questionable, which suggests that a long-run relation would exist involving narrow money and output
[see Liitkepohl et al. (1994)].
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banks. This section provides a country-by-country review of the more recent studies, focusing on technical

issues, followed by an overview of the main features of these papers.

3.2.1 A detailed assessment for each EU country

Austria (AT): Glick (1987) estimated both a partial adjustment and an ECM model for Austrian M1 using
quarterly data from 1968 to 1986. He found that, in addition to income, foreign interest rates and inflation are
significant, although it was difficult to identify an effect coming from domestic rates. Evidence of a structural
break in 1979 was detected. Schebeck and Thury (1987) examined the behaviour of M2 using quarterly data
over the period 1954 to 1985. They arrived at a dynamic ECM model which has satisfactory properties and an

implied long-run equation in which velocity is expressed as a function of interest rates and the inflation rate.

Belgium (BE): Jeanfils (1994) provides a group of companion papers which offer a very comprehensive
illustration of what the multivariate approach can yield, though the exercise would have needed more
investigation as to identification of the long-run equations found. The author compares the system analysis
results for three aggregates: broad, broad in domestic currency and narrow. A comparison of the latter two
illustrates the specificity of foreign currency holdings since the real rate differential (related to deviations from
both interest rate and purchasing power parities) enters the long-run equation when only domestic currency is
considered. The overall sensitivity of the narrow aggregate to interest rates shocks cannot be assessed, for the
relations found are underidentified. On the contrary, for the broad aggregates, one of the relations is the yield
curve, which means that a positive shock to the level of interest rates would have a negative (around one-to-
one) effect on M4. An alternative approach can be found in Fase and Winder (1996), who have estimated
equations for M1, M2, and M3 including a wealth variable. Their results show that, although income and
wealth elasticity sum up to one, the income-to-wealth ratio and velocity have very different evolutions for M1
and M3, which means that interest rates - nominal and real - have a major influence on money demand in

Belgium.

Denmark (DK): Danish money demand became quite a famous topic in academia since it was the background
of the first empirical illustration [see Johansen and Juselius (1990)] of the Johansen procedure. La Cour
(1993) is based on this methodology too, but makes use in addition of a variety of definitions of money indices,
including the Divisia one. Concerning the simple-sum aggregates, both papers conclude that two long-run
relations can be found in the system, made of interest rates, money and income (the latter two in real terms).
At least one of the two relations can be formulated in terms of velocity, which is not stationary and depends on
the differential between the returns on bonds and deposits, the semi-elasticity being around 4. La Cour (1993)
also shows that using a Divisia index will not affect these results and can even lead to more stable long-run
models. It is also proved that the derived ECMs for money (both for the Divisia and the simple-sum
aggregates) are stable. Another interesting development shows that a decomposition of the money stock into

five components can yield “optimal” weighting schemes for the various monetary assets. These weights are
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fixed, contrary to the Divisia approach, and they are selected as the ones which allow a cointegrating relation

to hold between the weighted sum and real income.

However, these two academic papers are based on rather old data sets, i.e. with observations ending in 1987
and 1989 respectively. This suggests that updating the data could have drastically affected the results, but this
does not seem to be the case according to a study by Hansen (1996), which offers the advantage of dealing
with a sample extended to 1996. It also uses the FIML method on a system consisting of money, income, the
own and alternative rates, and the exchange rate with the Deutsche Mark so as to account for currency
substitution. The single long-run vector can be restricted to a long-run money demand, according to which
velocity responds to the exchange rate and to the opportunity cost of money. A remark is that there is probably
a second relation in the system - as found in La Cour (1993) - provided that the critical value would be taken
at slightly more than 5%. This would probably affect the ECM results, and may even make them even closer

to the previous ones.

Spain (ES): A number of recent papers examining the behaviour of broad money in Spain have been produced
by researchers at the Banco de Espaiia. These papers have a number of common features, such as a focus on
comparison of the behaviour of different definitions of money, the use of advanced econometric techniques and
the use of a weighted average own rate of return as an interest rate variable and the inclusion of inflation in the
long-run equations. It is also worth noting the strong preference for the use of a very broad definition of
liquidity in comparison to other countries, with the ALP2 aggregate including, for example, Treasury bills and
commercial paper. Dolado and Escriva (1991) estimated the demand for ALP - or “liquidity in the hands of the
public”, which is a relatively wide aggregate in comparison with other countries - and various sub-aggregates
derived by excluding certain components such as Treasury bills, repos, etc., using Johansen techniques, single-
step estimation of ECM models and also transfer function modelling. Using various criteria (such as speed of
adjustment, stability and prediction errors), they conclude that while cointegration is found for most of the
sub-aggregates examined, the ALP aggregate is the one with the best behaviour. Some instability is found for
all aggregates around 1989, which is attributed to disintermediation effects arising from credit restrictions.

Cabrero et al. (1993) returned to the issue of the performance of various definitions of the broad monetary
aggregate to take into account the redefinition of aggregates which occurred in 1992. In addition, they also
examined the behaviour of some narrower aggregates, in particular M1 and M2. Using one-step OLS and non-
linear estimation, cointegration relationships are found between each aggregate and real income, the inflation
rate and interest rates. The response of the various aggregates to income and interest rates varies significantly;
for broad aggregates, for example, income elasticities are usually well above unity, consistent with significant
wealth effects; in contrast, income élasticities for narrower aggregates are around 0.5, in line with theory. In
terms of stability, ALP2 does not show signs of persistent instability, while some of the narrower aggregates
exhibit such instability. Ayuso and Vega (1993) develop various Divisia and currency aggregates and compare
their long-run properties with ALP and M2, but are unable to find satisfactory cointegration relations for these

new aggregates.



Vega (1994) returned to the issue of the stability of ALP using a data set extending to the end of 1993. It was
found that previously estimated long-run equations for ALP2 exhibited a major structural break around 1989
which substantially altered its long-run properties. This is attributed to the growing openness of the Spanish
financial system and the progressive reductions of restrictions on capital flows. When this factor is allowed for
- by means of the addition of a foreign interest rate term beginning from 1989 - stability appears to be restored
to the long-run relation. The notable methodological feature of this paper is the explicit focus on the estimation
of and behaviour of the long-run equation using various techniques such as the fully modified estimator of
Phillips and Hansen (1991).

Finland (FI): Ripatti (1994) follows the Hendry and Mizon (1992) approach to model M1 and M2 in
Finland, applying the Johansen method to monthly data. In the case of M1, the VAR is reduced to a dynamic
ECM model where real money depends on real GDP and money market rates (price homogeneity could not be
rejected after likelihood ratio Jobansen tests). Broad money is modelled jointly with output, credit stock,
money market interest rates and inflation. However, in the structural dynamic model for real M2, the right-
hand-side variables are: difference of inflation, interest rates, credit; various dummy variables and an ECM
term which reflects the banking system balance sheet constraint. Another route is taken by Ripatti (1996),
using a specification derived from a portfolio approach. The long-run components are estimated by the
Johansen method, the dynamic forward-looking specification by the GMM (no standard ECM being therefore
estimated). The equation for narrow money appears more stable than the one for broad money. The results
might nevertheless depend on the hypothesis of a zero covariance between inflation and growth, whereas no

long-run restriction on the link between money and output has been imposed.

France (FR): This country is a clear illustration of the implications of financial innovation, the bulk of which
took place in the mid-1980s, for the definition of the broad aggregates. The M3 concept was broadened in the
late 1980s so as to incorporate money market funds (OPCVM monétaires), which became very popular since
they provided non-financial agents with an intermediated access to money markets assets [Henry and Sicsic
(1994)]. Up to the early 1990s the narrow aggregate M1 was also quite stable in terms of its relation to output
[see also Bordes and Strauss-Kahn (1989)], the main question being the size of the elasticity to output
(“square-root law” vs. velocity model, depending on the type of trends employed). As to interest rates, the
overall effect of the level of interest rates remains negative, with an elasticity of around unity, even though part
of M3 is interest-bearing. The long-term/short-term spread has been found stationary, without any impact on
M3. Moreover, the size of the negative interest rate effect found on M3 is even higher than the one found on
M1. Indeed, this is counter-intuitive, since M3-M1 consists of interest-bearing assets. Estimations including
wealth, learning-effects and trends in the long-run equations might have yielded more consistent results but

have not been implemented.

Greece (GR): A number of recent studies have examined the demand for the narrow aggregate M1 [see
Karfakis (1991) and Psaradakis (1993)] as well as M3 {Sharma (1994)]. A notable feature of some of the
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results is the role of inflation in the long-run equations in all studies. This is attributed to the (up until recently)
underdeveloped and regulated structure of financial markets, which implied that holdings of real assets -
particularly real estate - constituted an important alternative to money in agents’ portfolios. In the Karfakis
paper, cointegration between real M1, income, short-term money market rates and the drachma exchange rate
is found using the Johansen procedure and, after accepting the hypothesis 6f homogeneity for income, an ECM
equation is estimated for velocity and this appears to pass the usual diagnostic tests, including stability.
Psaradakis applies the Hendry and Mizon (1992) modelling strategy, testing down from a parsimonious VAR
model to a structural equation model of money demand using the Johansen approach. The results point to a
long-run relation between money and prices and income, with homogeneity being accepted for both variables,
and with interest rates and changes in inflation entering the dynamic equation. Sharma uses the one-step OLS
procedure to estimate a dynamic ECM model for M3. Homogeneity with respect to income and prices is
accepted with the long-run velocity found to depend on deposit rates and inflation. The equation appears to be
stable over the sample period.

Ireland (IE): The most recent study — by Hurley and Guiomard (1989) — applied the technique of OLS
estimation of a long-run equation to monthly data. The authors report that both M1 and M3 are cointegrated
with a scale variable (retail sales and industrial production, respectively) and a short-term money market

interest rate,

Italy (IT): Two very different devices are employed to track the impact of financial innovation on the
aggregate M2 [not to mention the impact of CBH when considering the extended M2, see Angeloni et al.
(1992)]. On the one hand, there is Muscatelli and Papi (1989), with an extensive use of the multivariate
approach, or, on the other, Bagliano et al. (1991), with two leaming curves - as suggested in Hendry and
Ericsson (1991) - on returns for both Treasury bills and CCTs, instruments which were only introduced in the
late 1970s. Second, in Angelini et al. (1994) financial innovation is modelled, with a shift in the scaling
variable from wealth to income. This solution was selected because the logistic trends would not yield stable or
sensible (no price homogeneity) equations. The proposed interpretation of the latter model is that due to the
introduction of new financial products, money became progressively more transaction-oriented. In both cases,
assuming the long rates are indexed on the short rates would lead to an overall effect of a one-point shock to
the level of interest rates in the direction of increased money, which is an original result. Angelini et al. discuss
this point: assuming an equilibrium where the Treasury bill rate increases twice as much as the own rate,
hence a non-stationary spread, the expected negative impact comes back. Of course, multivariate analyses
would help in this respect, and they would also give insight into the weak exogeneity of the interest rates with

respect to the long-run parameters of money demand.

A multivariate approach is taken by Rinaldi and Tedeschi (1996), who estimate a VAR consisting of money,
income, inflation, deposit and Treasury bill rates. They find three cointegration relations which they identify
as, first, a money demand whereby velocity depends on the two interest rates with the expected opposite signs;

second, a term structure equation in which the slope of the yield curve depends on inflation; and, finally, the
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deviation of output from its trend value which depends on the real interest rate. The Treasury bill rate appears
exogenous, whereas money reacts essentially to the ECM term pertaining to its own long-run equation, and the

own rate mostly to the other two long-run components.

Netherlands (NL): Many papers have been produced over the years, addressing a number of standard issues
in money demand econometrics. For instance, Fase and Winder (1990) estimate aggregate demand functions
for M1 and M2 as well as household and business sector demand for both aggregates using quarterly data
from 1959 to 1988. The one-step OLS estimator, in which the long-run steady state relationship was estimated
jointly with the short-run dynamics, was employed. In the long-run equations, real money balances were
expressed as functions of real income, inflation, short and long-term interest rates and tests on a unitary
income elasticity were carried out and accepted. While the overall results were satisfactory on the basis of a
priori and statistical criteria, preliminary tests indicated that the inclusion of financial wealth leads to a
significant improvement in equations for broader aggregates. In a further paper [see Fase and Winder (1994)],
the behaviour of Divisia measures for M2 and M3 is also examined. While the equation for Divisia M2
appeared to have better properties than the corresponding simple-sum aggregate, the results for M3 were less

clear-cut.

Fase and Winder (1996) also analysed the importance of wealth in the long-run money demand for three
aggregates (M1, M2, and M3). They find that nominal and real interest rates enter these money functions,
although the correlation between the liquidity and wealth-to-income ratio is very stable, suggesting that the
role of interest rates may be marginal in the monetary evolutions. System approach and exogeneity tests would
nevertheless be required to clarify this statement.

Portugal (PT): Marques and Lopes (1992) estimated money demand equations for the three aggregates M1,
M2 and L-. For M1, strong evidence of cointegration with real income and the interest rate on alternative
assets is found, although homogeneity with respect to both prices and income is rejected. Moreover, the
dynamic equation appears quite stable. For the other aggregates, the evidence for cointegration between money
and real income and the spread between the deposit rate and long-term market rates, though somewhat weaker,
cannot be rejected and there is no evidence of a structural change over the period. A notable feature of this
paper is that it allows for non-linear and asymmetric responses of money to deviations from equilibrium and

some of these effects are found to be significant.

Sweden (SE): Marlor (1993) estimates a traditional partial adjustment model for real M3 as a function of real
income, the spread between deposit and bond rates and the level of Treasury bill rates. A notable feature of
these results is the low long-run income and interest elasticities and the negative coefficient on the lagged
dependent variable. Berg (1993) reports some results from the estimation of ECM models which broadly

confirm the previous resuits.
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United Kingdom (UK): Recent work by researchers at the Bank of England have examined demand for MO,
M4 and Divisia measures of money. Breedon and Fisher (1993) examine the behaviour of MO in three
samples: annual data from 1925 to 1992; quarterly data from 1972 and monthly data from 1978. A notable
feature of the model used is the method employed to deal with the effects of financial innovation. The rate of
financial innovation affecting MO demand is assumed to be endogenous and depend on the level of short-term
interest rates (i.e. the opportunity cost of holding M0). At any point in time, the stock of financial innovation,
by definition equal to the sum of all past innovations, is measured by a cumulative interest rate term, which
acts as a variable trend. Thus an increase in short-term interest rates is seen as inducing increased financial
innovation which, once created, will have a permanent effect on demand for MO. In the quarterly model, for
example, real MO is found to be cointegrated with this cumulative interest rate term and the volume of retail

sales using the Johansen procedure and a dynamic ECM model is estimated.

Fisher and Vega (1993) examine the demand for M4 using the Hendry-Mizon approach of reducing an
unrestricted VAR to a structural representation using Johansen procedures. A notable feature of this paper is
the disaggregated approach, with personal and corporate sector demand being modelled separately, as well as
the important role played by wealth variables [building on Hall et al. (1989)]. As regards the personal sector,
M4 and consumer expenditure are modelled jointly, with long-run real M4 demand being cointegrated with
income, real tangible and financial wealth, the inflation rate and the spread between the own rate on M4 and
Treasury bill rates. For the corporate sector, using the same methodology, long-run real M4 is found to depend
on real corporate sector financial assets and the spread between short-term market rates (assumed to be the
own rate on corporate M4) and long-term market rates. Since output does not enter the equation, this can be
interpreted as the modelling of a simple portfolio allocation decision.

Fisher et al. (1993) develop Divisia measures of the money stock for the personal and corporate sectors. They
find that real personal sector Divisia cointegrates with real domestic demand and the user cost of the aggregate
(i.e. the spread between the weighted return on the aggregate and the alternative interest rate). Corporate sector
demand for Divisia proves difficult to model but there is some evidence that it is cointegrated with GDP.

3.2.2 A comparative overview

In the majority of papers examined, it can be said that broad money aggregates are the primary focus of
attention, although a minority of studies focus on narrower aggregates. Some papers also attempt to compare
the empirical performance of alternative aggregates, particularly in the case in Spain, but this only applies to a

small number of papers.

The specification and methodology across countries appear to be quite similar, with money being expressed as
a function of income and, occasionally, wealth. In many cases some measure of the own return is included,
while the preferred opportunity cost variable is typically a longer-term market rate. In most countries a

relatively simple specification is found to be adequate, although in some cases (e.g. France, Italy and the
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United Kingdom) various additional variables to account for the effects of financial innovation are found to be
useful. The econometric methods used incorporate developments in cointegration theory and focus on the joint
estimation of long-run behaviour together with short-term dynamic responses. A wide range of estimation
techniques are employed, including single-step OLS estimation, two-step OLS and non-linear estimation to

systems of equations methods.

Although the results obtained vary considerably across countries, it is nonetheless possible to identify some
empirical regularities. For example, in the case of broader aggregates, estimated income elasticities are
typically above unity (in some cases, substantially so), contrary to a priori expectations. This, of course,
implies that velocity will have a trend related to the trend in income. One possible explanation for the high
income elasticity is that this variable may be picking up the effects of omitted variables, particularly wealth
[see for example the results for UK M4 in Hall et al. (1989)]. On the other hand, for narrower aggregates,
income elasticities are, as theory predicts, generally below unity.

As far as long-run interest rate semi-elasticities are concerned, it is more difficult to discern a clear pattern to
the results and the range of estimates is extremely wide: ranging from zero to levels as high as 8. Nonetheless,
it is fair to say that the broad thrust of the results suggests that interest rate variables are an important

determinant of money demand in these EU countries.

Overall, the estimates reported by the various authors appear to have quite satisfactory statistical properties.
Standard errors of dynamic equations, though varying from aggregate to aggregate and across countries, are
typically around 1 percentage point or less. The results in most cases (e.g. the size and t-ratio of the ECM
adjustment term) point to the existence of a long-run equilibrium relationship between real money and its
determinants, although the small size of the ECM parameter itself suggests that deviations from the long-run
steady state may be quite protracted.

A comparison with the results for Germany shows that there are some common features, like the stability of
the estimated equations, which is somewhat surprising. However, this may relate to an “academic bias”,
whereby studies finding instability or unsatisfactory results tend not to be published. Another possibility is that
empirical work concentrates on the aggregates to which most importance is attached for policy purposes, but
these aggregates are likely to have been chosen by the central bank on the basis of the stability of their
relationship with the final variables. It may be said, in addition, that a stable money demand is often viewed as

a necessary, but not sufficient, condition for monetary targeting.

However, there are also some results which are quite specific to the other European countries, such as the
much more frequent use of the own rate of return on money in many countries, while this variable is almost
never found significant in money demand equations for Germany. To some extent the income elasticity also
appears higher in Germany. These differences suggest aggregation problems may occur when money demand

is to be studied at the EU-wide level.
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4 The (short) history of EU-wide money demand: towards more stability?

Empirical work on this topic began with the pioneering work by Bekx and Tulio (1989) and since then
considerable research effort has been expended on this issue (for a survey, see van Riet, 1993). There are now
at least fourteen papers available on this topic (see Table 2). In carrying out an EU-wide money study, a
number of specific issues have to be addressed apart from those mentioned above. These relate mainly to the

countries to be included in the analysis and the method of aggregation.

As regards country composition, most of the work has focused on those countries which belonged to the
narrow band of the EMS rather than on the wider EU, reflecting the fact that, since the countries in this group
have aimed at stable exchange rates among themselves, area-wide monetary analysis would be more
appropriate than for countries which have allowed their exchange rates to float against each other. However,
papers by Monticelli and Strauss-Kahn (1992), Monticelli (1993) and Fase and Winder (1993) have examined
equations for wider groups of countries and, overall, the results are similar to those obtained for the narrower
grouping. The shift of focus towards wider groupings of countries in the more recent studies reflects a number
of factors including improved data availability, the enlarged membership of the ERM up to 1992 and progress
towards Stage Three of Monetary Union, which has led to increasing emphasis on monetary policy co-

ordination among EU countries.

A crucial issue which does not, by definition, arise in single-country studies is the method of aggregation of the
data to obtain cross-country aggregates that enter the area-wide money demand specification. Quantity data
must be converted to a single unit of account. In existing studies, three methods have been employed for doing
this:

1) conversion at current exchange rates;
2) conversion at fixed base-period exchange rates (including ERM central rates); and

3) conversion at PPP exchange rates.

Theoretical considerations would tend to favour methods 1 or 3, since the arbitrary choice of some base-period
exchange rates may give rise to a valuation of different money stocks over time which is far removed from
either market values or from a valuation in terms of their purchasing power. In this respect, there are some
differences of view among authors. Kremers and Lane (1990), for example, argue strongly in favour of the
PPP method, on the grounds that a) the weight of each currency in the area-wide money stock reflects more
realistically the size of the economy of the country and b) that the use of PPP exchange rates ensures that
money is measured in terms of the purchasing power in the country where it is held. In contrast, Monticelli
(1993) argues in favour of the current exchange rate method on the grounds that it provides a consistent
market evaluation of the stocks of financial assets across countries and that the effective purchasing power of

currencies across countries is properly measured by current rather than PPP exchange rates. In any event,
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Monticelli’s results suggest that both approaches yield broadly similar conclusions. Nonetheless, on the basis
of the existing literature it is clear that no consensus on the appropriate method of aggregation is available and
thus, from a practical point of view, it is desirable to examine the impact of different methods of aggregation
on the empirical results. A final point worth stressing is the need - regardless of the method employed - to
ensure consistency of the aggregation across variables. For example, it scarcely needs to be stressed that the
method used to calculate the area-wide money stock should also be used when aggregating quantity variables
on the right-hand-side of the equation. Similarly, nominal money and nominal income should be transformed

into real variables using an aggregate deflator computed along the same lines."

Early studies of money demand have tended to focus on the behaviour of the narrow money aggregate, M1.
However, more recently, Monticelli and Strauss-Kahn (1992), Monticelli (1993), and Wesche (1996) have
examined the empirical properties of the broad money aggregate M3. In addition, Monticelli has examined the
properties of various definitions of extended broad money aggregates which reflect different measures of
cross-border holdings. Area-wide Divisia aggregates have also been analysed by Monticelli and Papi (1996)
and Fase (1996). In general, the specifications of the equations are relatively simple and include the standard
variables examined above. However, the specifications are compromised somewhat by the difficulty
encountered in compiling some of the more complicated variables. Money demand is expressed as a function
of prices (with homogeneity imposed in most, though not in all cases), real income, and one or more interest
rate variables. As regards the latter, most studies employ either a short or long-term interest rate as the
opportunity cost variable, although, for broader aggregates, some studies also employ an own-rate term based
on a weighted average of the rates on the constituent components of money with the rate attaching to currency
being zero. In addition, some authors use variables such as the USD/ECU or USD/DEM exchange rate to
assess possible currency substitution between EU and third currencies. In the case of Monticelli and Strauss-
Kahn (1992) and Monticelli (1993), segmented trend variables — which are not strictly necessary to achieve
cointegration but nonetheless serve to reduce the coefficient on real income — are employed to capture possible

effects from financial innovation.

In terms of econometric methods, since interest in EU-wide money demand coincided with the cointegration
revolution in econometrics, all studies reflect the ‘standard’ cointegration approach. Most studies employ
either one-step or two-step estimation of the long-run equation and in the majority of cases a single-equation
dynamic ECM model is estimated. However, the multivariate analysis using Johansen techniques has also been
carried out, inter alia by Monticelli and Strauss-Kahn (1992) and Cassard et al. (1994), but these papers
mostly point to the existence of one single long-run relation anyway. Analysis is normally carried out on

quarterly data with samples usually beginning at, or soon after, the late 1970s.

13 This may explain why e.g. Wesche (1996) found a big difference between the results obtained from method (1) and those
obtained from the other two methods. See Falk and Funke (1995) for a comparison between methods (1) and (3) for which
results are similar, although (1) leads to a significantly lower income elasticity.
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Despite the simplicity of the underlying specification, there seems to be a consensus that EU-wide money
demand equations have very satisfactory statistical properties. Evidence in favour of a stable long-run relation
is strong in comparison with corresponding national estimations. This is reflected in the high coefficient on the
error correction term [in some cases extremely high, see e.g. Kremers and Lane (1990), with 0.95] and in its
generally high t-statistic as well as relatively low equation standard errors. In addition, where stability tests are
carried out, the general conclusion is that the equations are stable.'* However, it should be noted that this
comparison of national and area-wide equations does not guarantee that area-wide equations are better at
predicting area-wide money growth than an aggregation of the predictions of the national equations. This latter
test for aggregation effects, which was originally suggested by Grunfeld and Griliches (1960), was applied by
Wesche (1996) to EU money demand with results unfavourable to an area-wide approach.

In terms of estimated parameters, income elasticities for narrow aggregates are found to be close to unity,
while, for the broad aggregates, elasticities generally exceed unity, in some cases considerably. Interest
elasticities have the expected signs and are usually significant although varying considerably in magnitude.
Where currency substitution effects (between European currencies and the dollar) are considered, they are

usually found to be significant albeit with a relatively small elasticity.

An important question which arises from these results is: what accounts for the relatively better performance

of area-wide as against national equations? A number of explanations have been put forward in this context:

1) Purely statistical explanations (i.e. averaging-out of shocks across countries). For example, changes in
national money stocks due to factors such as trade, tourism or capital flows may contribute to instability in
national money demands. Such changes might, however, tend to cancel out at an EU-wide level. Similarly,
shocks, due to policy or changes in local payment habits, for example, although significant in national
terms, could be desynchronised across the countries comprising the aggregate with the result that an EU-
wide aggregate may be little affected.

2) Neutralisation of currency substitution within Europe. The idea here is that shifts in EU residents’ liquidity
preferences between different EU countries would contribute to the instability of the national money
demand function." However, if this currency substitution is confined to the countries making up the EU-
wide aggregates it will clearly wash out of these aggregates, leaving them insulated from such currency
substitutions. In addition, it should be pointed out that most studies are based on the addition of existing
national aggregates, which do not include cross-border holdings (though they include foreign currency
deposits held by residents). Thus currency substitution will not be entirely captured in the aggregates used
and therefore this factor cannot explain the stability of the area-wide aggregates employed in most studies.
An exception here is Monticelli (1993), who examines various aggregates which include CBHs and

14 Barr (1992), questioning Kremers and Lane (1990), found that a specification without restriction on the income coefficient
could be stable. Similarly, Falk and Funke (1995) found that German unification had only temporary effects on the stability of
the European money demand.

15 Filosa’s (1995) results suggest that exchange rates play a crucial role regarding the stability of the demand for money in six
EU countries.
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therefore should be robust with respect to intra-EU currency substitution. However, his results are that
traditional aggregates typically perform as well as, if not better than, extended aggregates. This suggests
that currency substitution per se may not be the main factor behind the stability of EU-wide or area-wide
money demand functions. However, a caveat to this argument should be noted. If estimated national money
demand equations are misspecified due to the exclusion of foreign variables on the RHS, then an area-wide
demand function would correct this omission and could therefore, in principle, have better properties than

the individual national equations.

3) Specific features of the ERM system [see Sardelis (1993)]. Given that the ERM has apparently operated
largely as an asymmetric system [see Henry and Weidmann (1995)], with the stance of policy being set by
the Deutsche Bundesbank, this implies, in line with standard theory, that the stock of money in individual
non-anchor countries was predominantly demand-determined (at horizons anywhere beyond the very short
run) and thus not substantially influenced by money supply shocks, since monetary policy was constrained
to peg interest rates at a level compatible with the exchange rate objective. Since such countries account for
the bulk of the non-anchor EU, it is argued that it is not surprising that the area-wide aggregate is more
closely related to the demand variables than it is in the countries where the exchange rate is floating.

4) Although the effective reserve currency central bank in the EMS (the Deutsche Bundesbank) would have
had a considerable influence on the evolution of the national money stocks of those countries targeting their
exchange rates to the Deutsche Mark, it was, nevertheless, not attempting to target any EU-wide (or sub-
EU-wide) money stock. Therefore, Goodhart’s law would not have applied to an area-wide aggregate. It
would therefore not have been affected by this potential source of instability, which may be relevant at the
national level where monetary targeting was seriously pursued. Therefore an area-wide aggregate may turn
out to have stable properties in empirical tests only because it has not been targeted in any monetary policy
strategy.

5) The extent and timing of major financial innovation in EU countries. Given that financial innovation is
often viewed as the prime reason for instability in national money demand functions, the relatively limited
extent of major financial innovations in some EU countries and the fact that the timing of the innovation
process may have varied across EU countries could also be a factor accounting for the greater stability of

area-wide, as against national money demand functions.

As Amold (1994) points out, the sources of area-wide EU money demand stability is a crucial issue for
Stage Three. If it is due to (2) then one could expect this to continue into the third stage, implying the
continuing stability of area-wide money demand. On the other hand, if (3), (4) or (5) are important reasons for
stability at the EU level, then there is a major risk that the stability found in Stage Two in area-wide money
demand functions may not be carried forward into Stage Three. More generally, if stability is due to statistical
factors (1), it will persist only to the extent that the shocks under this heading do not become more
synchronised in Stage Three. In this respect, in a more recent paper, Amnold (1996) compares regional money
demands in the United States with national money demands in the EU, finding a much higher degree of
residual cross-correlation in the United States. Judging by the US experience, it is argued that in Stage Three
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of Monetary Union national money demands are likely to become increasingly correlated in view of the single
monetary policy and integration of markets. This implies that - even in the absence of major financial
innovations - the performance of area-wide equations in Stage Three is likely to be poorer than is suggested by

results obtained from estimations carried out in Stage Two.

Finally it should be noted that, in any case, the move to Stage Three will, of course, represent a regime shift
which may give rise to new sources of instability in the behaviour of monetary aggregates at the start of, or in
the early stages of, Stage Three over and above those observed in Stage Two. All of these considerations
suggest the need for caution in attempting to derive conclusions for Stage Three from the results currently

available.
5 Conclusions

Money demand estimations have been carried out for nearly all EU countries. However, particular attention
has been paid to the features of money demand in Germany, presumably because this country continues to
pursue a strategy of medium-term monetary targeting and because of the importance of developments in the
anchor country for monetary conditions elsewhere in the Union. A reasonable summary of the results obtained
in general is that money demand equations perform fairly well in EU countries. Estimated parameters have the
signs, if not always the magnitudes, predicted by economic theory. In most cases, the evidence points to the
existence of the long-run equilibrium relation between money and a few determinant variables, although the
size of the adjustment coefficients indicate that deviations from the steady state may be of long duration.
Moreover, the dynamic equations have a good fit, with residual standard errors typically around or below 1%.
Where stability tests are conducted, they generally confirm that the estimated relationships are stable over the

sample experience.

In recent years, there has been considerable interest in the properties of money demand in the EU as a whole
and in various subgroups of EU countries. In all, some fourteen papers covering this topic have been examined
in this survey. These studies have examined the behaviour of a range of monetary aggregates, including M1,
M3 and various extended M3 aggregates. The specification of the explanatory variables has been quite simple
given data difficulties, with money modelled as a function of prices (with homogeneity usually imposed), real
income, market interest rates and, occasionally, currency substitution variables. Sample periods typically start
from the mid to late 1970s. Notwithstanding the relative simplicity of the underlying specification, there
appears to be consensus that area-wide money demand functions have very satisfactory statistical properties in
term of both a priori and statistical criteria. Indeed, it is often argued that area-wide equations compare very
favourably with the best national equations. However, the reasons for this apparently better performance
remain unclear, although a number of possible explanations have been put forward, implying a need for

caution in attempting to derive conclusions for Stage Three from results currently available.
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