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Abstract 

The hypothesis of the paper that the European money demand func-

tion is more stable than the money demand function of any Single European 

country is based on the well known portfolio diversification principle. Eco-

nometric estimates of country specific and European money demand func-

tions confirm the hypothesis for Mi, and, with some qualifications, also for 

M3. The tests also confirm the portfolio theoretical reason given for the 

higher stability. 

1 Introduction 

Ever since the first investigations of Milton Friedman (1956), the stability of 

the money demand function has been an important issue within fundamen

tal decisions of stabilization policies. The stability of the money demand is 

of special importance for the role to be played by monetary and fiscal po-

licy and for the choice of a suitable intermediary target of monetary policy. 

The more stable the money demand function, the more suitable is monetary 

policy for the purpose of influencing GNP and the more appropriate is the 

quantity of money as an intermediary target of monetary policy as opposed 

to the rate of interest. We recall the investigations of Andersen and Jordan 

(1968) and those of William Poole (1970) as representative of many.1 

1See also D. Laidler (1977). 
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The conventional interest in the stability of the demand for money is 

restricted to the demands for money within national economies.2 Given the 

current interest in the formation of a future European monetary policy, it 

is important to reconsider these issues for the whole of Europe. If on the 

basis of stable national money demand function there exist arguments in 

favor of a special design of monetary policy, e.g, for targetting the money 

supply, an investigation of the stability of the European money demand 

could provide similar arguments for a future European monetary policy. 

The present paper is focussed on the hypothesis that the European mo

ney demand function is more stable than the money demand function of any 

single country in the European Community. This hypothesis is investigated 

both theoretically and emprically. The theoretical argument in support of 

the hypothesis is based on the diversification principle of portfolio theory. 

That principle can be applied to the European money demand function 

if a suitable specification of the country specific money demand functions 

is used. The econometric test of the stability hypothesis must proceed in 

two steps. In the first step, the hypothesis itself is submitted to test. In 

the second step, the portfolio theoretical argument provided for the greater 

stability is tested. The second step is important because a higher stability 

of the European money demand function could exist for other reasons, e.g. 

it could be the result of a special combination of aggregation and specifi

cation bias. These biases and the hypothesis of currency substitution have 

so far been the focus of research into the stability of the European money 

demand function.3 The present paper presents a portfolio theoretical rea-

son for the higher stability of the European money demand function and 

provides econometric evidence in support of this reason. Both the theore

tical and empirical parts of the paper generalize an earlier theoretical and 

econometric argument of the author (see Läufer (1992a, 1992b)). 

In order to provide a perspective for the result of the paper the reader 

might remember the epistemological Standing of the most prominent regu-

larity in economics, the downward sloping demand curve. Microeconomic 

theory does not prove the downward slope of the demand curve but it de-

monstrates theoretically the conditions under which that curve will slope 

downward. The rest is an empirical matter. The same holds true for the 

relative stability of the European money demand function. 

2See Goldfeld (1973), and J.P. Judd and John L. Scadding (1982). 
3See Kremers and Lane (1990) and Artis et.al. (1993). 
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2 Theoretical Argument 

In the present theoretical section we shall present both necessary and suf-

ficient conditions for the European money demand function to be more 

stable than the money demand function of any Single European Commu

nity country. At first we shall define national and European money demand 

functions. Then we shall introduce a measure of stability of the money de

mand function. After a reformulation of the central hypothesis we shall 

give a portfolio-theoretical argument in favor of its validity. The present 

section generalizes a theoretical argument which we presented before for 

the special case of Marshallian money demand functions (Läufer 1992b). 

2.1 National money demand for country i 

To be as general as possible we choose a multiplicative national money 

demand function of the following form: 

• E(Mf | X{) = expected value of the money demand of country i 

conditioned on the explicit money demand determinants contained in 

the vector X, for country i, 

• €i — m ultiplicative error term. 

Since we do not specify and therefore do not restrict the expected value of 

the money demand, this is the most general formulation that is possible for 

a money demand function4. 

4We have specified neither the explanatory variables nor the functional form of the money 
demand functions. Whatever they may be, they are represented by the expected vaiue of money 
demand: E(Md | X). 

Mf = E(M? \ X{)(l + et), i=l,...,n (1) 

with 
£(et) = 0. 

The symbols have the following meaning: 

• Mf = money demand o3f c ountry i, 

(2) 
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2.2 Derivation of the European money demand 

function 

The European money demand function is the sum of the country specific 

money demand functions all expressed in the same currency units. We 

simplify the formal apparatus by proceeding from two countries (n = 2). 

Mi + Mi = E(Mi I X,)(l + «,) + E(Mi I X2)(l + e2) (3) 

(ri\fd i Y i i I E(M( \ Xi)a + E(Mi \ x2)ei\ 
- (£(Af, I X,) + E(M2 I X,)) + B(M{\Xl) + E(Mt[Xi) ) • 

(4) 

With the following definitions 

= E{M( 1 X.) 
E(M*\X1) + E(M*\X2y 

e = eiQi + f2«2, (6) 

Md = + (7) 

E(Md \X) = E(M* \ Xx) + E{M* \ X2), (8) 

a formulation of the European money demand function is obtained which 

is symmetrical to the national money demand functions: 

Md = E(Md\X)(l + e) (9) 

with € = aiCi + a2C2? (10) 

• X = vector formed by concatenating Xi and 

• t = weighted average of the c, . 

2.3 Introducing a stability measure 

As a stability measure we propose to use the variance of the error term of 

the multiplicative model it is the relative and not the absolute error which 

is relevant. Therefore we consider the variance of e, where: 

Mf - E(MJ | Xj) 
E(Md\Xi) ^ ' 

as the measure of stability is5: 

var(€i) = E{e}). (12) 

5Here we make use of the assumption that the expected value of the error term is zero. 
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This measure of stability is equivalent to the variance of the absolute 

error term of the logarithmic form of the money demand function.6 If an 

index i is added to €, then we have a formula for the measure of stability of 

the money demand function of country i. The proposed measure of stability 

is normed in such a way that a higher stability is associated with a lower 

value of the measure of stability and vice versa. 

Any other reasonable measure for the stability of the money demand 

function may be reduced to the variance of the error term of the money 

demand function. As an illustrative example, consider the variance of the 

error in forecasting money demand as a stability measure. From any text-

book in econometrics we can derive that the variance of the forecasting 

error of money demand depends on the specific values of the explanatory 

variables with which the forecast is made, on the variance-covariance ma-

trix of the explanatory variables of money demand and on the variance of 

the error term in the money demand function. The particular values of the 

explanatory variables determine a particular location at which we could 

measure the stability of money demand. If we are interested in the stability 

of money demand in general and not just at a particular location, i.e. if we 

are interested in the stability of the money demand function as opposed to 

the stability of a particular money demand, then we should eliminate the 

explanatory variables and their variance-covariance from our consideration. 

This leads us back to the variance of the error term as a stability measure 

of the money demand function. 

2.4 The stability hypothesis 

Our hypothesis may now be formaJly stated as an inequality: 

var(e) < var(ci).i = 1,..., n (13) 

6If money demand is written in logarithmic form 

ln(Md) = ln{E{Md | X)) + ln( 1 + e) » ln{E(Md | X)) + e, 

then the absolute error term is equal to: 

f » ln(Md) - ln(E(Md | X)). 
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2,5 Portfolio theoretical support of the hypothe

sis 

We now present a portfolio theoretical argument in favor of the stability 

hypothesis. 
There exists a structural analogy between the European money demand 

function E(Md | X)(l + e) and the final wealth equation of portfolio theory. 

We - W(l + r). Md corresponds to We. E(Md | X) corresponds to 

the initial wealth W and € corresponds to the average rate of return r of 

portfolio theory. The average rate of return r is a weighted average of the 

returns rt of the individual assets. The error term € of the European money 

demand function is a weighted average of the error terms ei in the national 

money demand functions. 

Figure 2.5 shows the well known opportunity locus of /i,<7—combinations 

in the case of two risky assets for three correlation coefficients: -1,0 and +1. 

In particular, it is shown in that figure that for a zero correlation between 

the two asset returns there exists not only a minimum variance combination 

but a whole ränge of combinations of the two assets with variances that are 

smaller than the individual asset return variances. This well known portfo

lio diversification effect is to be expected for zero and negative correlations. 

But is is also possible for positive correlations below a critical value.7 

Due to the portfolio theoretical analogy we can use this Figure 2.5 to 

make the following statements. With a suitable composition of the Eu

ropean money demand, the error term of the European money demand 

function can have a variance that is smaller than the variance of the mo

ney demand in the individual countries. Whether this is really the case or 

not is an empirical question.8 The answer to this question depends on two 

factors: 

7In this diagram the expected value (variance) of a rate of return is called /i (er2). The 
expected value of an e in a money demand function is zero. Therefore, in our portfolio theoretical 
analogy all the /i-values are equal while in ordinary portfolio theory the expected values of the 
rate of return (fi) generally differ among assets. In Figure 2.5, for the zero correlation case, 
we have drawn several opportunity loci where the difference between the /i-values of two assets 
becomes increasingly smaller. This sequence of loci should demonstrate that the opportunity 
locus becomes a straight line in the case of equal fi—values. However, the variance reduetion by 
portfolio diversification does not hinge upon (different) expected values (/i-values). 

8The reader will remember that the most prominent regularity in economics, the downward 
sloping demand curve, has a similar quality. Microeconomic theory does not prove the downward 
slope but theoretically demonstrates the conditions under which it will slope downward. 
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• firstly, on the stochastic structure of the specific error terms in the 

national money demand functions and 

• secondly, on the actual countrywise composition of the portfolios of 

the European money demand. 

As to the first factor (stochastic structure): a sufficient condition is the 

stochastic independence of the country specific error terms. However, sto

chastic independence is not necessary. It is necessary that the correlations 

of the rates of return remain below a certain positive Limit. Currency Sub

stitution and other asymmetric shocks may even cause negative correlations 

among error terms which would reinforce our hypothesis.9 

As to the second factor (composition): it is sufficient, that the countrywise 

composition of the European money demand does not deviate too much 

from the variance minimizing composition. It is however not necessary 

that the two coincide precisely. 

In a previous paper, we have shown that under the non-necessary con

dition of stochastic independence of the country specific error terms10, the 

European money demand does not deviate far from the variance minimizing 

composition and that therefore the European money demand is more stable 

than any of the national money demand functions in EMS-Europe. Howe

ver, further empirical tests of the hypothesis seem to be both necessary and 

possible. 

9Of course, currency substitution will affect error terms only if it is not explicitly modelled 
as part of the expected value of a money demand function. 

10See Läufer (1992a). 
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Figure 2.5: /i, cr-diagram of portfolio theory 

3 Empirical Evidence 

3.1 Outline of econometric tests 

The next step is to estimate, using annual observations for the period from 

1960 to 1990, money demand functions for each EC-country and for EC-

Europe as a whole and to compute the Standard error for these estimated 

equations. 

We shall test our stability hypothesis by simply comparing the computed 

Standard errors. If the Standard error of the estimated European money 

demand function is smaller than the Standard error of each country specific 

estimate of the money demand function, then our hypothesis is confirmed. 

If our hypothesis is confirmed then we still have to test whether the variance 

reduction is really due the portfolio diversification priciple (portfolio effect) 

and not caused by a favourable combination of specification and aggregation 

biases. 
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To test for this possibility we shall compute a weighted average of the 

country specific equation errors for each year of the estimation period. The 

Standard deviation of this time series of averages will be compared with the 

Standard error of the money demand function for EC-Europe as a whole. 

If the two values are close to each other then we have evidence that the 

variance reduction observed for the European money demand function is 

caused by the portfolio diversification principle (portfolio effect) and not by 

a favorable combination of specification and aggregation biases. Such biases 

have so far been the major focus in the literature on the money demand 

function for EC-Europe as a whole. 

3.2 Econometric model 

We follow the approach of R. C. Fair (1987) by postulating a demand 

for money model where the long-run desired level of real money balances 

(Mt/Pt) is a function of real income (yt) and a short term interest rate (rt). 

The functional form used is specified as: 

log(MtjPt) = a + ßlogyt + 77(14) 

where the interest rate is in non-log form. We shall estimate this equation 

in per capita terms by dividing both Mt and yt by POPt, the population 

of a country. 

Given that we shall use only annual data, we shall not use a dynamic 

specification of the money demand function. We implicitly assume that 

the time required to arrive at an equilibrium of the money market is shor-

ter than a year. Proceeding from this assumption we also take account 

of Laidler's criticism of the adjustment lag assumption which has figured 

prominently in the econometric money demand literature. This criticism 

indicates that the long adjustment lags found in empirical estimates re-

flect the transmission mechanism of monetary impulses rather than long 

adjustment lags in money demand.11 

We shall estimate the first difference form of equation (14). That form is 

justified by the outcome of unit root tests for the time series of the variables 

included in the equations.12 Thus our estimation equation may be written 

in growth rate form:13 

11See chapters 2 and 4 in D. Laidler (1982). 
12See Artis et al. 1993. 
13Interest rates are an exception. For interest rates first differences are used. 
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We shall estimate both country specific money demand functions and a 

money demand function for EC—Europe. In Order to estimate a European 

money demand function we have to compute growth rates of European 

aggregates for money and income. 

Growth rates of a European aggregate are weighted averages of national 

growth rates, the weights being the relative shares of the national aggregates 

in the European aggregate both expressed in the same currency (US-$) 

using current exchange rates. Since we need the relative shares as weights, 

we cannot avoid Computing aggregates. 

3.3 Econometric method 

3.3.1 Construction and selection of Data 

The choice of a unit of account 

European countries had and still have different currencies. In order to 

construct European aggregates for money and real income we have to con-

vert values in national currency units into values in a common denominator 

which we choose to be the US—$. Since our econometric analysis is done 

not in levels but in growth rates of these aggregates, the choice of a diffe

rent currency unit cannot change our results provided triangular arbitrage 

conditions14 hold between the exchange rates involved.15 

14As triangular arbitrage conditions we assume that the US-S exchange rate for currency x 
is equal to the product of the US-$ exchange rate for currency y times the y-currency price of 
currency x. Thus in order to change the unit of account of an aggregate, say from US-$ to the 
y-currency, it suffices to divide the US-$-aggregate by the US-S price of currency y. 

15Exchange rates matter only via the relative weights used in the computation of weighted 
averages of growth rates (of money stock and real income). These relative weights do not change 
with the currency used as a unit of account if triangular arbitrage conditions hold. For example, 
the relative share of the UK money stock in the European money stock, both expressed in 
US-$, will not change if we switch from US-$ to DM. Having changed the currency (unit of 
account) from US-$ to DM and assuming that triangular arbitrage conditions hold, the new 
weights may be obtained from the old ones by dividing both numerator and denominator by the 
same number, the US-$ price of the DM. Obviously, these Operations leave the relative weights 
unchanged. 

In sum, the growth rates to be weighted do not depend on the exchange rate and the weights 
do not change with the currency unit (unit of account) under the specified triangular arbitrage 
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Due to transactions costs, triangular arbitrage conditions may in prac-

tice not be perfectly satisfied. However, the degree to which these conditions 

are violated empirically is of negligable importance. 

Controlling the variability of exchange rates 

A European money or income aggregate may change both with the 

exchange rates and with the size of the national aggregates. Movements in 

the exchange rates have two kinds of effects on a European money or income 

aggregate. There is an effect on the size of a European aggregate and an 

effect on the relative weight of a country in that aggregate. The effect on 

the size of the European aggregate is disturbing and should be eliminated 

from our analysis. If not eliminated then changes in the exchange rate 

will alter the European aggregate even if each national aggregate remains 

constant. Changes in the relative weight of a country due to movements in 

the exchange rate are not disturbing and should not be eliminated. ^ 

Our method of Computing European growth rates is to compute weigh

ted averages of national growth rates. In order to demonstrate the details 

of this method in principle suppose Europe consists of two countries. Then, 

for the variable X,, (i — 1 ,2), the European aggregate in US-$ terms is 

JC = ejlj + e2X2 (16) 

where e,- is the US-$ price of the currency of country i. The actual growth 

rate of the European X aggregate is 

AX _ eiX\,AXi _ AeiN , €2X2^X2 , Ae2^ 
ir_^r(icr+ir) ir'' (' 

In our method of Computing European growth rates we shall use this for-

mula and set equal to zero. The relative weights e{XijX are current 

weights changing over time and are not those of a fixed base period as in 

Artis et al. (1993).16 Our method eliminates the variability of the exchange 

rates where it is disturbing and includes or tolerates that variability where 

it is desirable or harmless. 

An alternative way of considering the problem of exchange rate varia

bility is to ask for the correct European level series from which European 

growth rates should be computed. There exist various methods for the 

conditions. A similar result holds with respect to the weighted average of first differences in 
interest rates. 

16In formula (17) X represents either money or income. In case X is to represent population 
the terms e< would have to be set equal to 1 and would be set identically equal to zero. 
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construction of European aggregates (level series) under variable exchange 

rates. The worst (first) method is to compute aggregates using current US-

$ exchange rates. The European aggregates would then change with the 

US-$ exchange rate even if all national money stocks and intra-European 

exchange rates remaind fixed. This evaluation would change only süghtly 

if the European aggregates were expressed in DM or any other European 

currency instead of US-$. 

A significantly better (second) method is to assume, fictitiously, that 

the exchange rates are constant over time and to compute European aggre

gates using the (constant) exchange rates of a particular reference date.17 

However, this procedure eliminates all effects of changing exchange rates 

including those effects which we prefer not to exclude. 

Therefore, a still better (third) method is, firstly, to compute for each 

period, using current exchange rates, a European US-$ aggregate and the 

relative share of each country in this aggregate. Then, secondly, using these 

relative shares as weights, to construct European growth rates as weighted 

averages of national growth rates. Thirdly and finally, to construct the 

time series of a European aggregate by letting the value of the European 

aggregate of the first period grow over time at the computed European 

growth rates. In this way, changes of a country's relative weight due to 

changes in the exchange rates exert their influence on the European growth 

rate. 

Figures 3.6a-c show graphs of series which were constructed using the 

first (worst) and third (best) method. The first method gives a series with 

exchange rate effects, the third method a series without exchange rate ef

fects. 

3.3.2 Sources of data 

We use time series of annual data from 1960 to 1990 from the International 

Financial Statistics (IFS) of the IMF. We have a preference for GNP data. 

Therefore, for Belgium and Germany we use GNP data at current and 

at constant (1985) prices. However, in most countries GNP data are not 

available from either the IMF (IFS) or the OECD. Therefore, for all the 

other countries we use GDP data. 

For reasons of availability from the IFS we have used as short term 

interest rates the discount rate in the case of Denmark, Greece, Ireland, 

17This method is used by Artis et al. 1993. 
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Italy, Portugal, Spain and Switzerland, the call money rate for France, 

Germany, Netherlands, and the treasury bill rate for Belgium, and the 

United Kingdom. 

We use the money data from the IFS as M\. In addition, we have added 

the quasi money data of the IFS to the money data in order to construct a 

broader money aggregate which we call M3. The are breaks in the money 

series of Italy in 1978 and in the money series of the United Kingdom in 

1986 (quasi money) and 1987 (money). We have tried to eliminate these 

breaks using IFS information in the form of additional money supply series 

(indices). It is important to recall that we are using data mainly in growth 

rate form. The effect of level shifts can therefore be eliminated. 

For the price level variable P we use the implicit GNP/GDP deflator. 

This implies that we first compute the growth rates for nominal and real 

GNP/GDP and then take the difference of the two as the growth rate of P. 

The growth rate of the European real money stock (income) per ca-

pita is computed by subtracting from the European growth rate of the 

nominal money stock (nominal income) the European growth rate of the 

implicit price deflator (the difference of the growth rates of nominal and 

real GNP/GDP) and the European growth rate of the population.18 

3.3.3 Selection of countries 

The list of countries includes Belgium, Denmark, France, Germany, Greece, 

Ireland, Italy, Netherlands, Portugal, Spain, Switzerland and United King

dom. Due to lack of data we have excluded Luxemburg and substituted 

it by Switzerland. A deeper reason for including Switzerland is the beha-

viour of its monetary policy which succesfully tries to maintain a stable 

exchange rate with respect to Germany. The same holds true for Austria, 

a country we would have liked to include rather than exclude for the lack 

of GNP/GDP data before 1963. 

3.3.4 Choice of dummy variables 

We have introduced three dummy variables to absorb special shifts due to 

the breakdown of the Bretton Woods System (1973), the introduction of 

the European Monetary System (1979) and the reunification of Germany 

(1990). These dummies are used as regressors in each country equation 

and are also used in the regression for EC-Europe as a whole. Each of 

18See the Ieft hand side of equation (15) 
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these dummy variables tums out to be significant in some money demand 

function. However, for reasons of consistency we have retained them persi-

stently also in equations where they appeared not to be significant. Döing 

so has the effect of improving the autocorrelation statistics such that the 

application of t-tests is better justified. 

3.3.5 Estimation methods 

We shall estimate both with OLS and the SURE-method of Zellner. The 

SURE-method is only applicable to the country specific money demand 

functions, while the OLS-method may also be applied to the European 

money demand function. 

3.4 The results for M\ 

3.4.1 Country specific results (OLS) 

The country specific results for Mi are given in table 1. We have listed for 

each country the income coefficient, the interest rate coefficient, the Dur

bin Watson statistic, R2 and the Standard error of the equation. Below 

the coefficient estimates t-values are given. All Durbin Watson statistics 

are uncritical. The same holds true for the Box—Pierce statistics of auto

correlation. Autocorrelation is nowhere significant. t-tests are therefore 

valid. 

All coefficients have the correct sign, the interest coefficients being ne

gative. The income coefficients are positive and vary considerably around 

1. 
As judged by the Standard error the German and the Dutch money 

demand functions turn out to be the most stable ones, followed, but not 

closely, by Greece and Belgium. France and Spain are less stable but have 

similar stability. Of still lower but similar stability are the money demand 

functions of Denmark, Ireland, Switzerland and the United Kingdom, fol

lowed by Portugal. The most unstable money demand function is to be 

found for Italy. 

France and Italy are the only countries for which both the income and 

the interest rate coefficients are not significant. These are also the two 

countries with the lowest R2. All other countries have at least one if not 

both coefficients significant. 

14 



3.4.2 The EC—European money demand function (OLS) 

The results for the EC-European money demand function turn out to be 

extremely satisfactory (see table 1). The Durbin Watson statistic indicates 

absence of autocorrelation in the residuals. The R2 is above 50%. The 

interest and income coefficients have the correct sign and are both highly 

significant. 

The crucial result however is that the Standard error of the EC-European 

money demand function is lower than the Standard error of the most sta

ble single country money demand functions, i.e. lower than those for the 

Netherlands and Germany. This outcome confirms our stability hypothesis. 

3.4.3 SURE-method 

The fact that the regressors in each country equation are different is al-

ready sufficient reason to expect efficiency increases by applying the SURE-

method of Zellner. We have also computed the cross-country correlations 

of the error terms of the national money demand equations (see the part 

above the diagonal of table 3). There is no obvious pattern in the ma-

trix of cross-country correlations of national error terms. However, there 

is definitely enough nonzeroness in the off-diagonal part of table (3) to 

expect further increases in the efficiency of estimation by applying Zell-

ner's SURE-method. The results of the SURE-method again confirm our 

stability hypothesis (see table 2). 

3.4.4 A test of the portfolio diversification effect 

In order to identify the cause of the lower Standard error in the EC-

European money demand function we have computed weighted averages 

of the country specific equation errors, the weights being the relative share 

of each country's money stock in the total European money stock, after 

all money stocks have been expressed in a common currency (US-$). The 

Standard deviation of this average equation error is 0.0249 (OLS) and thus 

turns out to be lower than the Standard error of any individual country 

(see table 7). Furthermore, it is only slightly above the Standard error of 

the EC-European money demand function which is 0.0216. This not only 

confirms our stability hypothesis. It also shows that the higher stability in 

the European money demand function is dominantly due to the portfolio 

diversification effect and that other effects like the aggregation and speci-

fication biases contribute little to the increase in stability. These biases 
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have played a major role in the literature on the European money demand 

functions.19 

3.5 Results for 

For M3 again a variance reduction is observable but this time it is not as 

strong as it was in the Mi-case. The German and the Dutch money demand 

functions still have a lower Standard error than the European money de

mand function independent of the estimation method (OLS and SURE).20 

As before we have computed the Standard deviation of weighted country 

errors using the relative shares of the country specific M3—money stocks in 

the European money stock M3. The result indicates that the variance 

reduction of the error term of the European money demand for M3 is again 

due to the portfolio diversification effect (see table 7). Relative to the 

German and Dutch error variances the variance reduction is not as strong 

in the M3-ca.se as it was in the Mi-case. This difFerence is not due to the 

difference in the country distributions of the European money stock in the 

two money cases. This can be seen from the Standard error computed in 

table 7 by applying Mj-weights to the country specific Mß-errors21. 

3.6 Final remark and summary 

The hypothesis of the paper is confirmed without qualification for Mi. If 

judged by the Standard error of the estimated money demand functions, the 

EC-European money demand function for M\ appears to be more stable 

than the money demand function for any individual country of the Euro

pean Community. 

The hypothesis is not fully confirmed by our evidence for M3. Germany 

and the Netherlands have slightly more stable M3 demand functions than 
Europe as a whole.22 

19see Kramers and Lane (1991) and Artis et al. (1993). 
20See table 4 for the OLS-results and table 5 for the SURE-results. 
21See the triple starred number in the OLS-column of the M3-case in table 7. 
22However, it would be a fallacy to conclude from this result that Germany would loose 

if it joined a European money supply targetting scheme in Ma. Stability gains may still be 
available from such a European policy, eis l ong eis a German monetary policy means targetting 
the German money stock while the resulting European money aggregate and not the German 
money aggregate is responsible for the policy outcome in Germany under nonflexible exchange 
rates. See also Läufer (1991). 
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The evidence also confirms our argument that the higher stability of 

the European money demand function is due to the portfolio diversification 

principle and not to a special combination of aggregation and specification 

biases. These latter biases have played a dominant role in recent discussions 

of the stability of the European money demand function. According to our 

results that dominance is unfounded. 
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Figure 3.6a: European Real Money Stock (Mi, US-$ per capita) 
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Figure 3.6b: European Real Income (US-$ per capita) 
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Figure 3.6c: European Nominal Interest Rate 

year 
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Table 1: OLS-estimates of money demand functions: M\ 

Country ß 7 DV\ DV2 DV3 DW R2 SE 

Belgium 0.29 

0.62 

-0.01 

-2.06 

-0.02 

-1.00 

-0.00 

-0.11 

-0.01 

-0.2 

1.89 0.12 0.0377 

Denmark 0.79 

1.36 

-0.02 

-1.78 

0.00 

0.03 

0.03 

0.97 

0.03 

0.49 

2.58 0.04 0.0585 

France 0.33 

0.38 

-0.01 

-1.47 

-0.00 

-0.08 

-0.02 

-0.90 

-0.01 

-0.13 

1.73 0.01 0.0477 

Germany 0.54 

1.60 

-0.01 

-5.14 

0.00 

0.25 

0.00 

0.06 

0.17 

5.58 

2.06 0.64 0.0295 

Greece 0.47 

1.65 

-0.01 

-1.79 

-0.03 

-1.40 

-0.03 

-1.47 

0.04 

1.02 

2.04 0.57 0.0366 

Ireland 1.51 

3.19 

-0.00 

-0.69 

0.00 

0.12 

-0.01 

-0.30 

-0.00 

-0.06 

1.87 0.22 0.0547 

Italy 1.36 

1.37 

-0.01 

-0.66 

-0.05 

-0.88 

-0.01 

-0.26 

0.00 

0.02 

2.65 0.04 0.1062 

Netherlands 1.02 

3.27 

-0.02 

-5.78 

0.01 

0.70 

0.02 

1.65 

-0.01 

-0.24 

2.28 0.54 0.0289 

Portugal 0.61 

1.88 

-0.02 

-3.47 

0.01 

0.22 

-0.06 

-1.75 

0.14 

2.14 

2.27 0.46 0.0625 

Spain 1.63 

4.43 

-0.00 

-1.36 

-0.00 

-0.11 

0.03 

1.30 

0.07 

1.64 

1.73 0.52 0.0416 

Switzerland 1.33 

2.34 

-0.05 

-4.14 

-0.00 

-0.10 

-0.01 

-0.51 

-0.07 

-1.27 

2.00 0.39 0.0543 

United Kingdom 2.16 

4.46 

-0.01 

-2.67 

-0.00 

-0.02 

0.06 

2.28 

0.04 

0.78 

2.56 0.50 0.0519 

Europe 1.59 

4.52 

-0.02 

-4.92 

0.01 

0.98 

-0.00 

-0.26 

0.04 

1.57 

2.09 0.53 0.0216 

Legend: 
Mi = 

Dummy Variables: 

DW = 

R? = 

SE = 

quantity of money M\ 

(zero/one before/since year stated) 

DVi = breakdown of the Bretton-Woods-System (1973) 

DV2 = introduction of the EMS (1979) 

DV3 = German reunification (1990) 

Durbin-Watson statistic 

R2 adj. for degrees of freedom 

Standard error of equation 
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Table 2: SURE-estimates of money demand functions: Mi 

Country ß 7 DV1 DV2 DV3 DW R2 SE 

Belgium -0.08 

-0.25 

-0.01 

-1.96 

-0.03 

-1.66 

-0.00 

-0.08 

-0.01 

-0.33 

1.78 0.10 0.0383 

Denmark 1.04 

2.63 

-0.01 

-1.91 

0.00 

0.14 

0.03 

1.23 

0.02 

0.43 

2.70 0.02 0.0593 

France -0.47 

-0.86 

-0.00 

-0.22 

-0.02 

-0.84 

-0.02 

-1.15 

-0.01 

-0.31 

1.55 -0.07 0.0495 

Germany 0.63 

2.45 

-0.01 

-6.70 

0.00 

0.32 

0.00 

0.14 

0.17 

6.21 

2.14 0.63 0.0295 

Greece 0.43 

2.38 

-0.01 

-1.91 

-0.04 

-2.29 

-0.03 

-1.42 

0.04 

1.12 

1.99 0.57 0.0369 

Ireland 0.88 

3.42 

-0.00 

-1.42 

-0.00 

-0.07 

-0.01 

-0.43 

0.03 

0.58 

1.75 0.16 0.0567 

Italy 2.06 

3.00 

-0.01 

-1.82 

-0.03 

-0.72 

-0.01 

-0.30 

-0.00 

-0.01 

2.70 0.01 0.1076 

Netherlands 1.03 

5.27 

-0.02 

-8.86 

0.01 

0.87 

0.02 

1.83 

-0.01 

-0.25 

2.28 0.54 0.0290 

Portugal 0.68 

3.00 

-0.02 

-4.90 

0.01 

0.30 

-0.06 

-1.98 

0.14 

2.37 

2.29 0.46 0.0626 

Spain 1.94 

7.66 

-0.00 

-1.82 

0.01 

0.42 

0.03 

1.46 

0.07 

1.75 

1.80 0.51 0.0422 

Switzerland 1.20 

2.89 

-0.05 

-5.60 

-0.01 

-0.25 

-0.01 

-0.51 

-0.07 

-1.43 

1.98 0.39 0.0544 

United Kingdom 2.59 

8.46 

-0.01 

-4.14 

-0.00 

-0.01 

0.06 

2.60 

0.05 

1.05 

2.71 0.49 0.0527 

Europe 1.59 

4.52 

-0.02 

-4.92 

0.01 

0.98 

-0.00 

-0.26 

0.04 

1.57 

2.09 0.53 0.0216 

Legend: 
Mi = 

Dummy Variables: 

DW = 

£2 -

SE = 

quantity of money M\ 

(zero/one before/since year stated) 

DVi = break down of the Bretton-Woods-System (1973) 

DV2 = introduction of the EMS (1979) 

DV3 = German reunification (1990) 

Durbin-Watson statistic 

R2 adj. for degrees of freedom 

Standard error of equation 
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Table 3: Correlation-matrix for OLS- and SURE-residuals: demand for Mi 

BE DN FR GE GR IR IT NE PR SP SW UK 

BE 1.00 -0.01 0.51 0.16 0.47 0.35 -0.04 0.12 0.03 0.27 0.09 0.06 

DN 0.03 1.00 -0.01 0.18 -0.13 0.20 -0.19 0.09 0.44 0.14 0.10 -0.12 
FR 0.57 0.04 1.00 0.28 0.50 0.45 0.06 0.18 0.03 -0.16 0.23 0.14 

GE 0.22 0.22 0.33 1.00 0.17 0.31 -0.06 0.08 0.18 -0.07 -0.01 0.29 

GR 0.47 -0.12 0.52 0.20 1.00 0.25 0.03 -0.10 -0.04 0.25 0.06 0.33 

IR 0.38 0.25 0.57 0.47 0.33 1.00 -0.29 0.60 -0.10 -0.16 0.27 0.18 

IT 0.01 -0.25 0.11 -0.17 -0.01 -0.34 1.00 -0.16 -0.01 0.29 0.19 -0.36 

NE 0.11 0.10 0.23 0.08 -0.10 0.58 -0.20 1.00 -0.11 -0.19 0.08 0.27 

PO 0.04 0.45 0.02 0.16 -0.10 -0.08 -0.03 -0.10 1.00 0.02 -0.26 -0.23 

SP 0.26 0.16 -0.13 -0.09 0.25 -0.20 0.36 -0.26 0.01 1.00 0.14 0.00 

sw 0.10 0.10 0.28 -0.01 0.04 0.31 0.21 0.08 -0.27 0.13 1.00 -0.23 

UK -0.03 -0.12 0.10 0.27 0.33 0.19 -0.39 0.28 -0.28 0.01 -0.23 1.00 

Legend: 

Correlation Position in Minimum-/maximum-

of: correlation-mat rix: correlation 1): 

OLS-residuals above diagonal -0.364/0.599 

SURE-residuals below diagonal -0.393/0.581 

BE = Belgium NE = Netherlands 

DN = Denmark PR = Portugal 

FR = France SP = Spain 

GE = Greece SW = Switzerland 

IR = Ireland UK = United Kingdom 

IT = Italy 
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Table 4: OLS-estimates of money demand functions: M3 

Country ß 7 DVi DV2 DVZ DW R2 SE 

Belgium 0.52 

1.47 

-0.01 

-1.46 

-0.02 

-1.10 

0.00 

0.25 

-0.01 

-0.47 

1.97 0.13 0.0279 

Denmark 1.16 

2.76 

-0.02 

-2.77 

0.02 

0.81 

0.02 

0.77 

0.02 

0.51 

2.13 0.23 0.0425 

France 1.22 

0.83 

-0.01 

-1.55 

0.05 

1.08 

-0.08 

-2.08 

-0.01 

-0.13 

2.26 0.12 0.0789 

Germany 0.20 

0.89 

-0.01 

-3.02 

-0.02 

-2.29 

-0.01 

-0.91 

0.10 

4.66 

1.67 0.56 0.0198 

Greece 0.03 

0.06 

-0.01 

-0.46 

-0.08 

-1.61 

0.02 

0.44 

-0.12 

-1.69 

2.20 0.20 0.0688 

Ireland 1.37 

3.18 

-0.00 

-0.08 

0.01 

0.51 

-0.00 

-0.09 

-0.01 

-0.11 

1.79 0.19 0.0500 

Italy 0.69 

1.47 

-0.01 

-1.60 

-0.03 

-1.30 

-0.04 

-1.52 

0.02 

0.34 

2.51 0.33 0.0507 

Netherlands 0.68 

2.61 

-0.00 

-0.26 

0.02 

1.53 

-0.01 

-0.87 

0.00 

0.00 

2.01 0.16 0.0242 

Portugal 0.91 

3.72 

-0.00 

-0.80 

-0.04 

-1.77 

-0.01 

-0.31 

0.02 

0.38 

1.58 0.53 0.0475 

Spain 0.99 

2.62 

0.00 

0.07 

-0.04 

-1.58 

-0.01 

-0.29 

0.04 

0.91 

1.48 0.48 0.0427 

Switzerland 0.55 

1.02 

-0.03 

-2.44 

-0.02 

-0.63 

0.03 

0.95 

-0.09 

-1.66 

1.47 0.13 0.0520 

United Kingdom 2.04 

3.67 

0.00 

0.00 

-0.03 

-1.15 

0.09 

3.00 

0.01 

0.11 

1.62 0.38 0.0594 

Europe 1.33 

3.00 

-0.01 

-2.59 

0.01 

0.47 

-0.02 

-1.37 

0.02 

0.64 

2.10 0.37 0.0268 

Legend: 
M3 = 

Dummy Variables: 

DW = 

R2 = 

SE = 

quantity of money M3 

(zero/one before/since year stated) 

DVi = breakdown of the Bretton-Woods-System (1973) 

D\2 = introduction of the EMS (1979) 

DV,3 = German reunification (1990) 

Durbin-Watson statistic 

R2 adj. for degrees of freedom 

Standard error of equation 
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Table 5: SUEE-estimates of money demand functions: M3 

Country ß 7 DVX DV2 DV,3 DW R2 SE 

Belgium 0.63 

2.91 

-0.01 

-2.56 

-0.01 

-1.12 

0.00 

0.28 

-0.01 

-0.53 

2.04 0.13 0.0280 

Denmark 1.14 

4.56 

-0.02 

-3.78 

0.02 

0.90 

0.02 

0.94 

0.02 

0.52 

2.13 0.23 0.0426 

France 0.26 

0.26 

-0.02 

-2.77 

0.04 

0.93 

-0.09 

-2.62 

-0.01 

-0.15 

2.18 0.08 0.0806 

Germany 0.09 

0.51 

-0.00 

-2.67 

-0.02 

-2.69 

-0.01 

-1.12 

0.10 

5.18 

1.57 0.54 0.0201 

Greece -0.56 

-1.41 

-0.00 

-0.41 

-0.10 

-2.62 

0.01 

0.24 

-0.13 

-2.07 

2.12 0.16 0.0705 

Ireland 1.27 

4.65 

0.00 

0.31 

0.01 

0.50 

-0.00 

-0.05 

-0.00 

-0.01 

1.77 0.19 0.0501 

Italy 0.77 

2.40 

-0.01 

-2.22 

-0.03 

-1.50 

-0.04 

-1.65 

0.02 

0.39 

2.54 0.33 0.0507 

Netherlands 0.86 

5.17 

-0.00 

-0.84 

0.02 

2.18 

-0.01 

-0.91 

-0.00 

-0.10 

1.98 0.14 0.0244 

Portugal 1.01 

7.22 

-0.00 

-1.23 

-0.04 

-1.98 

-0.01 

-0.29 

0.02 

0.39 

1.61 0.53 0.0477 

Spam 0.79 

3.11 

0.00 

0.24 

-0.05 

-2.29 

-0.01 

-0.33 

0.04 

1.09 

1.44 0.47 0.0430 

Switzerland 0.84 

2.49 

-0.02 

-3.60 

-0.01 

-0.39 

0.02 

0.86 

-0.09 

-1.82 

1.56 0.11 0.0525 

United Kingdom 1.97 

5.62 

-0.00 

-0.83 

-0.03 

-1.16 

0.09 

3.26 

0.01 

0.16 

1.56 0.37 0.0598 

Europe 1.33 

3.00 

-0.01 

-2.59 

0.01 

0.47 

-0.02 

-1.37 

0.02 

0.64 

2.10 0.37 0.0268 

Legend: 
M3 = 

Dummy Variables: 

DW = 

~R? = 

SE = 

Geldmenge M3 

(zero/one before/since year stated) 

DV\ = breakdown of the Bretton-Woods-System (1973) 

DV2 = introduction of the EMS (1979) 

DV,3 = German reunification (1990) 

Durbin-Watson statistic 

R2 adj. for degrees of freedom 

Standard error of equation 
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Table 6: Correlation-matrix for OLS- and SURE-residuals: demand for M3 

BE DN FR GE GR IR IT NE PR SP SW UK 

BE 1.00 -0.08 0.15 -0.02 0.41 0.06 0.35 0.44 -0.08 0.34 0.23 0.29 

DN -0.06 1.00 -0.41 0.15 -0.07 0.01 -0.19 0.10 0.28 - 0.23 -0.06 -0.20 

FR 0.12 -0.48 1.00 0.10 0.20 0.30 0.08 0.14 -0.05 0.00 0.07 0.27 

GE -0.01 0.15 0.09 1.00 0.11 0.01 0.25 0.24 -0.08 - 0.16 0.16 -0.10 

GR 0.45 -0.04 0.15 0.21 1.00 -0.07 0.12 -0.04 -0.11 0.07 0.12 0.14 

IR 0.04 -0.01 0.29 0.00 -0.11 1.00 -0.14 0.22 -0.42 - 0.07 -0.45 0.14 

IT 0.34 -0.18 0.08 0.29 0.14 -0.16 1.00 0.27 0.05 0.28 0.31 -0.22 

NE 0.48 0.10 0.17 0.24 -0.04 0.23 0.25 1.00 -0.23 0.17 0.26 -0.03 

PR -0.10 0.30 -0.07 -0.14 -0.09 -0.44 0.05 -0.22 1.00 0.31 0.09 0.19 

SP 0.36 -0.24 0.05 -0.18 0.11 -0.04 0.29 0.22 0.28 1.00 -0.02 0.30 

SW 0.25 -0.03 0.05 0.20 0.22 -0.47 0.34 0.23 0.11 - 0.06 1.00 -0.37 

UK 0.30 -0.20 0.30 -0.17 0.07 0.14 -0.21 0.01 0.20 0.33 -0.39 1.00 

Legend: 

Correlation Position in Minimum-/maximum-

of: correlation-matrix: correlation 1): 

OLS-residuals above diagonal -0.447/0.436 

S U RE- residu als below diagonal -0.482/0.482 

BE = Belgium NE = Netherlands 

DN = Denmark PR = Portugal 

FR = France SP = Spain 

GE = Greece SW = Switzerland 

IR = Ireland UK = United Kingdom 

IT = Italy 
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Table 7: Standard errors of money demand functions 

Type of money: Mi M3 

Country OLS SURE OLS SURE 

Belgium 0.03766 0.03825 0.02795 0.02801 

Denmark 0.05848 0.05925 0.04252 0.04256 

France 0.04768 0.04954 0.07895 0.08058 

Germany 0.02946 0.02953 0.01979 0.02012 

Greece 0.03657 0.03687 0.06881 0.07052 

Ireland 0.05468 0.05667 0.04996 0.05011 

Italy 0.10622 0.10756 0.05068 0.05074 

Netherlands 0.02895 0.02896 0.02416 0.02440 
Portugal 0.06249 0.06256 0.04753 0.04767 
Spain 0.04160 0.04223 0.04269 0.04296 
Switzerland 0.05435 0.05441 0.05203 0.05255 
United Kingdom 0.05187 0.05272 0.05940 0.05981 

0.02495* 0.02597* 0.02585* 0.02624* 
Europe 0.0216** 0.0268** 

0.02684*** 

* Standard deviation of weighted country errors 

** Standard error of OLS estimate for the European function 

*** M3-errors weighted with Mi-weights. 
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