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�
1 Introduction





For more than 20 years now the Deutsche Bundesbank has been pursuing a policy in which annual monetary targets are announced in advance. Its aim in doing so is to achieve its primary objective of fighting inflation as efficiently and effectively as possible.� It was the first central bank to switch to a monetary policy strategy of this kind in the mid-seventies, and there are good reasons why it is now one of the last to follow such a course. This recognition that price trends could be controlled by (indirectly) managing the money stock marks an important turning point in post-war monetary policy. The approach has been exposed only to minor changes in content since its introduction. It has always been the aim of the Bundesbank to keep this policy as transparent as possible. In contrast to some other central banks which had adopted a monetary targeting approach, the Bundesbank therefore also publishes, as a rule, the factors underlying the derivation of the monetary target concerned. 





The official money stock variable used by the Bundesbank (and by other central banks, too) has always been a simple-sum measure. Owing to the restrictions on the assumptions and implications of the money stock so defined, it soon attracted criticism, especially from academics (see, for example, Barnett, 1978, 1980, 1982). This criticism was initially directed at countries in which money demand functions were becoming increasingly unstable. As an alternative to the traditional aggregates so called Divisia aggregates were suggested as means of explicitly taking account the degree of liquidity of the monetary components under observation. Despite the general success of the Bundesbank's policy, it, too, has to consider the arguments submitted. It is therefore interesting to ascertain how these Divisia aggregates compare historically with the simple-sum measures. As German monetary growth plays a decisive role within the asymmetrical functioning of the EMS and as conditions in Germany are among the deciding factors in the strategy to be chosen by the future European Central Bank, German money demand and the components of M3 should determine the scope of the analysis.





The rest of the paper is organized as follows:


Section 2 describes the monetary targeting strategy in Germany in a historical context. Section 3 presents details on Divisia monetary aggregates. The main part, section 4, empirically compares simple sum and Divisia aggregates for Germany. Section 5 summarizes and draws some conclusions from the analysis. 





2 The monetary targeting strategy in Germany since the mid-seventies





After gaining experience of controlling the central bank money stock in 1973 and 1974, the Bundesbank decided in December 1974 to announce publicly a growth target for this monetary aggregate. It was formulated as a target over a four-quarter period, and the central bank money stock from December 1974 to December 1975 was to grow by 8 % in line with this target. A single-figure target was therefore involved. No macroeconomic benchmarks were published in that first year. The switch to a policy of declared monetary targets was in response to the enormous rate of monetary growth at the beginning of the seventies (for example, the annual average rate of growth of M3 was in double figures from 1971 to 1973) and to the accelerating rate of inflation experienced at the time. It first became possible as a result of floating exchange rates and was strongly influenced, moreover, by the emergence of new ideas on monetary theory.�





The basic concept has hardly been changed since then although a few minor modifications have been made within the framework laid down. The fundamental determinants taken into account and published each year are real potential GDP growth, a price norm and the trend decline in the velocity of circulation. From 1976 up to the end of 1978 the monetary target was formulated as a single-figure target on an annual average.� A change was made from 1979 when a four-quarter target was introduced, running from the fourth quarter of the previous year to the fourth quarter of the current year. With the simultaneous introduction of a corridor concept account was taken of the fact that short-term "fine-tuning" is not possible and that fluctuations in the money stock within a certain narrowly defined corridor do not constitute risks to stability or pose credibility problems. The approach became generally more flexible as a result. In the majority of cases the corridor has since amounted to 2 percentage points; however, it has never exceeded 3 percentage points.





When the target was set for 1988, the target variable was changed from the central bank money stock (at constant reserve ratios) to M3.� The reason was to be found in the large share accounted for by currency in circulation in this monetary aggregate. For example, currency in circulation was counted at its full weight whereas sight deposits were included at a weight of only 17 %. It became increasingly clear that the so-called "currency bias" of the central bank money stock poses a permanent problem for a meaningful indicator and intermediate target variable (key words: withholding tax, currency holdings abroad). The switch to M3 is principally due to that. The velocity of circulation of M3 shows smaller fluctuations in the longer-term trend than that of the central bank money stock. For that reason the appropriate margin to be added to take account of the falling trend of the velocity of circulation, which has been explicitly taken into consideration in deriving the monetary target since 1988, can be determined with a greater degree of certainty.





When converting the real potential output into a nominal variable, the Bundesbank used the so-called "unavoidable" rate of price rises until 1984 when the inflation rate was relatively high. The Bank thereby took into consideration the fact that price increases which have already been included in the calculations of economic agents cannot be reduced again immediately but only gradually. However, the acceptable rise in prices here was always below the current inflation rate or that forecast for the following year. The purpose of this was to prevent inflationary expectations becoming entrenched. Owing to the emergence of greater price stability, a switch from the concept of the "unavoidable" rate of price rises to a so-called normative inflation rate of 2 % was made with the monetary target for 1985. With the help of this normative inflation rate, which is to be interpreted as the maximum inflation rate tolerable in the medium term, the stability target was operationalised for monetary policy in practice. Since deriving the target for 1996 the Bundesbank has been using the term "medium-term price assumption". Its intention here is to avoid giving the impression that it would attempt to achieve this rate as a normative target in the short term if the actual inflation rate were under 2 %. Consequently, 2 % should not be seen as an inflation target.





A monetary target for the enlarged D-Mark currency area following the monetary union with the former GDR was announced for the first time in December 1990. As a result of the growing integration between the two parts of the country, a separate monetary analysis that was still meaningful could no longer be made. When the monetary target was reviewed in the middle of 1991, the target at that time was adjusted downwards owing to the fact that the monetary adjustment processes were faster than expected. The special situation in the new Länder was reflected in the monetary targets on two other occasions: for example, the ample liquidity provision in eastern Germany justified a reduction in the monetary target for 1992. And when a margin was added in the target derived for 1993, this was partly explained by pointing to the administratively induced price increases in eastern Germany. 





At its meeting in December 1996 the Central Bank Council of the Deutsche Bundesbank extended the time horizon of its monetary targeting to two years.� This took account, in particular, of the underlying conditions in the run-up to the start of the third stage of European monetary union. The intention was to limit potential uncertainty about the stance of monetary policy in 1997 and, more importantly, in 1998 (when the participants in the third stage are to be selected).





The Bundesbank has never pursued strict monetary targeting. Instead, its strategy may be described as a combination of rules and discretion. In terms of the objective of price stability, monetary targeting in Germany has been very successful (see Fig. 1) even if the monetary targets could be achieved only every other year since 1975 (see table 1).� Instead of trying to achieve the monetary targets "at any price", the Bundesbank has frequently acted pragmatically and tolerated deviations as long as there were good reasons for these. For reasons associated with the movement of interest rates it tended to be more interested in gradually approaching the target rate. 








Table 1: Monetary targets and their implementation 


in %�
�
�
�
�
�
�
�
�
Target: growth of the central bank money stock or the money stock M31)�
�
�
Actual growth


�
�
�
�
Year�
in the course of the year2)�
as annual average�
more precise definition during the year�
in the course of the year2)�
as annual average�
target achieved�
�
1975�
8�
-�
- �
10�
-�
no�
�
1976�
-�
8�
- �
-�
9,3�
no�
�
1977�
-�
8�
- �
-�
9,0�
no�
�
1978�
-�
8�
- �
-�
11,4�
no�
�
1979�
6-9�
-�
lower limit�
6�
-�
yes�
�
1980�
5-8�
-�
lower limit�
5�
-�
yes�
�
1981�
4-7�
-�
lower half�
4�
-�
yes�
�
1982�
4-7�
-�
upper half�
6�
-�
yes�
�
1983�
4-7�
-�
upper half�
7�
-�
yes�
�
1984�
4-6�
-�
-�
5�
-�
yes�
�
1985�
3-5�
-�
-�
5�
-�
yes�
�
1986�
3 ½ - 5 ½�
-�
-�
8�
-�
no�
�
1987�
3-6�
-�
-�
8�
-�
no�
�
1988�
3-6�
-�
-�
7�
-�
no�
�
1989�
about 5�
-�
-�
5�
-�
yes�
�
1990�
4-6�
-�
-�
6�
-�
yes�
�
1991�
3-53)�
-�
-�
5�
-�
yes�
�
1992�
3 ½ - 5 ½�
-�
-�
9�
-�
no�
�
1993�
4 ½ - 6 ½�
-�
-�
7�
-�
no�
�
1994�
4 - 6 �
-�
-�
6�
-�
yes�
�
1995�
4 - 6 �
-�
-�
2�
-�
no�
�
1996�
4 - 7�
-�
-�
8�
-�
no�
�
1997�
3 ½ - 6 ½4)�
-�
-�
�
-�
�
�
 1 From 1988: money stock M3. - 2 Between the fourth quarter of the preceding year and the fourth quarter of the current year; 1975: December 1974 to December 1975. - 3 In accordance with the adjustment of the monetary target in July 1991. - 4 For the first time a two-year target, according to which M3 is to grow by approximately 5 % in the course of 1997 and 1998. �
�
�
�
�
�
�
�



�
�





�
3 Divisia aggregates





With simple-sum monetary aggregates no distinction can be made between different degrees of "moneyness" of the various components. This implicitly separates financial assets into two groups. One group contains assets providing monetary services; all other assets are assigned to the second group providing no monetary services at all. This implies the assumption of perfect substitutability of the financial assets included (each pairwise elasticity of substitution is infinite). As a simple-sum monetary aggregate - regardless of whether it is unweighted or weighted like the central bank money stock - has an infinite substitution elasticity, all shifts within the money stock are regarded as being neutral with respect to the associated volume of liquidity services. Accordingly, M3 does not change either when there is a shift from highly liquid currency to less liquid but interest-bearing bank deposits because simple-sum aggregates cannot internalise pure substitution effects. But there is ample evidence that the assets which are commonly combined in broad monetary aggregates are not, in fact, perfect substitutes. Especially financial innovations posed severe problems for simple-sum aggregates. They led to instabilities in demand for money functions, especially in the United States and the United Kingdom, and might have changed the relevant definition of money. It is also known that inferences about the effects of money on economic activity greatly depend on the choice of a monetary index (Belongia (1996)).





One alternative way of dealing with these problems is to construct an index number of "monetary services" which could, in principle, capture the transactions services yielded by a wide range of financial assets. One such index number is the Divisia index proposed by Barnett (1980).� The components of M3 serve transactions purposes but are also held for accumulating wealth. The Divisia index approach tries to separate the medium-of-exchange function of money. This measure of money is consistent with the microeconomic theory of consumer behaviour and satisifies the conditions implied by the theory of aggregation. Divisia indices can account for product innovations in financial assets, since these are just recombinations of existing characteristics. The aggregate consumption of transactions services will not therefore be changed. This will not be the case, however, in the context of technological innovations.





The discrete-time approximation to the continuous-time Divisia index (MD) is calculated by 


	� EINBETTEN Equation.2  ���





The (logarithmic) growth rate of the Divisia index is a weighted average of the growth rates of the components (mj). The expenditure shares Si,t determine the weights used.�


	� EINBETTEN Equation.2  ���


The weights add up to one in each period and may vary over time.





Holding money implies costs in terms of interest foregone. These opportunity costs are positively correlated with the interest rate level of alternative assets. Barnett (1978) derived the user costs (i from an intertemporal utility maximisation problem. They are given by 


	� EINBETTEN Equation.2  ���


where Pt is a price level, Rt is a benchmark yield of a non-monetary asset and ri,t is the own rate of return of asset i. It can be seen from this that the money stock components with above-average large user costs (cash, sight deposits) in the Divisia aggregate have a higher weight than in the case of the growth rate of a simple-sum aggregate whereas the weight of higher-yielding components (time deposits, special savings facilities) is smaller. In the empirical analysis the benchmark yield is approximated by the yield on domestic bonds outstanding. 





It is assumed that the components of M3 can be considered as an admissible monetary aggregate. That means that decisions about the level of the aggregate as a whole are independent of the composition. There are some studies concerning weak separability� for M3, applying a non-parametric test procedure developed by Varian (1982). Spencer (1995) and Scharnagl (1996), for example, could identify M3 as a weakly separable aggregate.


But there are also serious problems posed by Divisia aggregates. The empirical measurement problems are initially greater than in the case of simple-sum aggregates as the prices of the money stock components are also necessary. Moreover, the benchmark asset should not yield any transactions services. Ideally, it should be the return on human capital, which in turn is very difficult to measure. There should be no secondary markets for that asset because, otherwise, holders of these assets can easily convert them into more liquid assets (Fisher et al., 1993). In this case these assets should be included in a broadly defined Divisia aggregate. Even if it is possible to find a benchmark asset, there still remains the problem of negative weights in the case of an inverse yield curve. Furthermore discontinuities arise as a result of the introduction of new assets (see for further critical points Gaab, 1996, pp 167ff.).





4 Empirical analysis: Divisia versus simple sum





Divisia monetary aggregates for Germany were inter alia econometrically analysed by Issing et al. (1993), Herrmann et al. (1994) and by Chrystal/MacDonald (1994). The first two of these found evidence to suggest that M3 was superior to Divisia M3. In a comparative study of seven countries Chrystal/MacDonald (1994) found evidence of the superiority of Divisia monetary aggregates over simple-sum aggregates mostly in countries which were considerably affected by financial innovations (the United States, Australia, the United Kingdom). This has not been the case for Germany, where the analysis yielded ambiguous results. But Chrystal/MacDonald also conclude that both measures of money are not very good indicators for monetary policy.





In what follows we present the results of our own investigations. At first figure 2 compares the annual growth rates of simple-sum M3 (SM3) and Divisia-M3 (DM3). The general development is almost the same, but there are significant differences in some periods depending on the interest rate pattern and the growth of the components of M3. 


�
Fig. 2: Annual growth rates of SM3 and DM3


�


4.1 Data used and estimating methodology





In the following simple-sum M3 is compared with Divisia M3 in an econometric analysis. The same components are therefore included in the aggregates. The data referred to western Germany up to the end of the second quarter of 1990 and to Germany as a whole from the third quarter of 1990. This means that it was unnecessary to model the different jumps in monetary aggregates and the transactions variable. Money demand is specified in real terms although in the short term a price elasticity of less than 1 (in terms of the GDP deflator p) is allowed. Real GDP (yr) and a reunification dummy (dum), whose function is to capture the disproportional increase in the money stock in relation to GDP, are included as explanatory variables in the estimates in addition to an opportunity cost variable (oc = return on an alternative asset minus own rate of interest). The analysis covers the period from the first quarter of 1975 to the third quarter of 1996 and uses quarterly data. The Bretton Woods system of fixed exchange rates was abandoned in spring of 1973, and in December 1974 the Deutsche Bundesbank announced a monetary target for the first time. These events may have led to structural breaks in the time series, and therefore observations from earlier than 1975 were not taken into account. The time series for the monetary aggregates and components as well as for interest rates and capital market yields were taken from the Monthly Reports of the Deutsche Bundesbank. The data on GDP are from the Federal Statistical Office. The variables used are not seasonally adjusted, and all are in logarithms except for the interest rate variables.� The difference operator (() refers to (logarithmic) changes from the previous quarter.





Money demand is estimated as part of a cointegration analysis in which the existence of a long-term relationship is checked on the basis of an error correction model. In line with a suggestion contained in a paper by Stock (1987) the cointegration relationship and the error correction model are estimated simultaneously.� A significantly negative error correction term ECT (ß in equation (1)) suggests a stable long-run equilibrium. This means that imbalances are successively reduced over time. As the coefficient of the error correction term does not have a standard distribution, however, the values derived in simulations by MacKinnon (1991), for example, must be used. The estimating equation is 





(1)		�EINBETTEN Equation ���


where zt is the dependent variable (the two monetary aggregates) and xt the vector of the independent variables.





By using the Stock approach, the small sample bias of the two-step approach of Engle/Granger (1987) can be avoided. If, in addition, the long-term coefficients (( in equation (1)) are subjected to a Bewley transformation, the usual significance tests can be applied (West, 1988, Falk/Funke, 1995). Although in contrast to the Johansen method� the Stock approach has the disadvantage that the number of cointegration vectors is restricted to one from the outset, Johansen's analytical method also has a disadvantage, namely, that the results are not very robust or respond very sensitively to minor changes in the test specification (e.g. the lag length). Another point is that in the approach used here interest rates and opportunity costs are regarded as stationary (see also Gaab, 1996) with the result that these are included in the estimating equation only in level form and that, at most, one cointegration relationship may exist.� Moreover, if the regressors are exogenous, all methods must give the same results. However, the Stock approach has the advantage of having relatively rich dynamics.





When estimating money demand M3, the own return of M3 minus the return on a long-term alternative asset is regarded as opportunity costs. The so-called special savings facilities with their higher rates of interest are included explicitly in the own return (since the mid eighties). The yield of domestic bearer bonds is used as the yield of an alternative asset or reference interest rate. While a price homogeneity of one is assumed in the long term, the term (p is used to test the existence of short-term money illusion. The reunification dummy (dum) is zero up to the second quarter of 1990; thereafter it is one.





(2)	�EINBETTEN Equation ���


	with: i=0,..,4; j=1,..4


Only the contemporary exogenous variables and those lagged one period are used initially. Then all insignificant lags are eliminated. Higher-order lags are only taken into consideration if the estimating qualities of the equation are thereby improved ("white noise of the residuals"). As there was no permanent shock with German reunification and the existing west German conditions were established relatively quickly in the former GDR, at least as far as the financial sector is concerned, the reunification dummy is included in the short-term dynamics in difference form.





4.2 Estimation results





Table 2 shows the regression results for Divisia-M3 (DM3) and simple-sum M3 (SM3). 


�
Table 2: Divisia M3 versus simple-sum M3


n = 85�
SM3�
DM3�
�
c�
-4.64 (-11.21)�
0.15 (6.83)�
�
yrt-1�
1.20 (23.14)�
1.00 (restricted)�
�
ECT�
-0.12 (-4.52)�
-0.08 (3.30)�
�
(yr�
0.14 (2.30)�
-�
�
oc�
�
-0.89 (-5.68)�
�
oct-1�
-0.71 (-5.65)�
�
�
p�
-0.94 (-6.07)�
-1.22 (-6.05)�
�
(m3t-1�
0.07 (1.58)�
0.11 (2.25)�
�
dum�
0.13 (13.49)�
0.17 (16.58)�
�
seas1�
-0.02 (-1.61)�
-0.06 (-5.73)�
�
seas2�
-0.02 (-4.72)�
-0.04 (-5.91)�
�
seas3�
-0.02 (-4.79)�
-0.04 (-7.17)�
�
R²�
0.88�
0.82�
�
SE�
0.007�
0.01�
�
SSR�
0.004�
0.007�
�
D(h)�
1.31�
3.01�
�
LM(1)�
1.57 (0.21)�
8.39 (0.01)�
�
JB�
0.75 (0.69)�
1.30 (0.52)�
�
ARCH(1)�
0.14 (0.71)�
0.36 (0.54)�
�
CUSUM�
+�
+�
�
CUSUMSQ�
+/-�
+�
�



The estimated t-values included in brackets after the coefficients indicate the significance of nearly all the parameters at standard levels of significance. More than 80% of the variation in the monetary aggregates is explained by the equations. The standard error is less or equal to 1%. Overall the statistical properties of SM3 are slightly better than those of DM3 (the numbers in brackets after the test statistics are the p-values which show the marginal significance levels). In both cases the dummy-variable dum captures the overexpansion of the money stock due to German reunification. In absolute terms the interest rate elasticity is greater for DM3 as one would have expected. 





The money demand functions are estimated using the spread between the long-run rate and the own rate of interest as opportunity cost measures. In both cases the adjustment coefficients measuring the speed of adjustment of real money to disequilibria are significantly different from zero. This implies the existence of a long-run equilibrium relationship. But the significance is better secured (1%-level) and the adjustment is quicker for SM3.





In the case of DM3 the long-run income elasticity has to be restricted to unity (constant velocity of money), to get useful results.� For SM3 the estimated income elasticity is around 1.2 which implies a declining trend in velocity. One reason for that may be that parts of M3 demand can be explained by a wealth component. Gerdesmeier (1996) estimates a money demand equation including a wealth variable. He presents evidence that neglecting a wealth variable implies an income elasticity greater than one. Moreover the estimated equations show that for SM3 there is a high degree of money illusion in the short run. The relevant coefficient of DM3 is even greater than 1 which is hard to explain in terms of money illusion. Perhaps overshooting and expectations play a decisive role here.





CUSUM (cumulated sum of residuals) and CUSUMSQ (cumulated sum of squared residuals) show the results of the respective tests for short-run stability; + stands for stability. Figures 3a and 3b show the test result for the case CUSUMSQ. The equations pass the test for within-sample parameter stability, but there are some minor problems with SM3 at the end of 1993.� This is caused by changes in the capital income taxation in Germany at the end of 1993, which is better captured by DM3. 





Fig. 3a: CUSUMSQ-test for DM3


� EINBETTEN Word.Picture.6  ���


�
Fig. 3b: CUSUMSQ-test for SM3


�





Figures 4a and 4b plot the adjustment coefficient (ECT) and the coefficient of the opportunity cost variable (oc) of a recursive estimation procedure for the turbulent period of the 1990s. For SM3 and DM3 both coefficients are relatively stable in time. But it seems that according to this stability test DM3 performs slightly better. 


Fig. 4a: Recursive estimation with DM3


� EINBETTEN Word.Picture.6  ���		�						


Fig. 4b: Recursive estimation with DM3


�		�





5 Summary and conclusions





In this paper we have confronted the simple-sum monetary aggregate M3 in Germany with a corresponding Divisia measure of M3. Surprisingly, in a statistical sense, M3 does not behave worse than Divisia M3, in some cases (diagnostic and stability tests) even better. This is perhaps due to the special stability environment in Germany, especially the stability of the money supply process. Academic economists have consistently argued that the different liquidity characteristics of money should be incorporated into monetary aggregates by assigning assets different weights. However, central banks continue to use conventional simple-sum aggregates. From the point of view of its informatory value M3 may perhaps result in a more useful relationship with prices or income, not because it offers a better measure of transactions money but because the transactions theory of money alone may be an inadequate description of the macroeconomic data and behaviour (Pill/Pradhan (1994)). This suggestion surely is an empirical one and has to be tested for every situation and country. 
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� Laidler (1993) has proved convincingly that it is the central banks which are committed to price stability which achieve the greatest improvement in social welfare in the long term; see also Feldstein (1996).


� A central bank is not in a position to influence price trends directly. Lengthy time lags of variable duration occur between the application of monetary policy instruments and changes in the price level. The use of an intermediate target therefore seems appropriate. An appropriately defined monetary aggregate appears to be the "natural" intermediate target for monetary policy here. In the first place it is theoretically firmly and simply grounded within the context of the quantity theory. Monetary authorities can concentrate on a variable which is linked with a sufficient degree of certainty to the ultimate objective but they do not have to have a precise knowledge of the transmission process of monetary stimuli. If monetary targets (including their determinants) are not only applied in the internal decision-making process but when these targets are also published, they also act as a means of communicating with the public. As a conveyor of information on the Bundesbank's intentions they provide an anchor for the formation of market expectations; they also have the quality of a "pre-commitment". This (rational) self-imposed commitment can promote credibility and therefore the monetary policy transmission process even when the intermediate targets are not met, the reason being that the Bundesbank is then compelled to justify its actions. These deviations can be justified in the eyes of the public and will not harm the Bank's reputation only if it can explain convincingly that they are not at variance with the ultimate objective of its monetary policy (compare the situation in Germany in 1994 and 1995).


� During the initial period of monetary targeting an extra margin was sometimes added to take into account growing capacity utilisation.


� Both aggregates comprise currency outside the German banking system, sight deposits, time deposits for less than four years and savings deposits at three months' notice held by domestic non-banks - other than the Federal Government - at domestic banks. But these components enter the two aggregates with different weights.


� The medium-term price assumption was set at a maximum of 2 % at the same time.


� It must be remembered here that in the short term achieving the monetary target is neither a necessary nor a sufficient condition for achieving price stability.


� The best thing to do here is not to select the monetary components beforehand but, instead, to examine which financial assets can provide monetary services. For reasons of comparability we restricted them to the M3 components.


� In contrast to that the respective shares of the components in the monetary stock in question constitute the weights in the case of a simple-sum monetary aggregate.


� Weak separability means that the marginal rate of substitution between any two goods of the same group is independent of the quantity of goods in another group.


� Therefore 3 seasonal dummies (seas1, seas2, seas3) are included in the test equations. As the time series qualities of variables can be considerably distorted by the usual seasonal adjustment methods, it is better to work with unadjusted data. Furthermore, the use of seasonally adjusted time series has unfavourable effects on the adjustment coefficients of error correction terms (on these two points see, for example, Ericsson et al. (1993), Olekalns (1996)). Seasonal adjustment also leads to inconsistent estimates of long-term parameters (Engle, Granger and Hallman (1989)).


� This approach was also chosen by, for example, Kole/Meade (1995) in their analysis of German money demand and by Filosa (1995) in an analysis of the stability of money demand in six European countries.


� See Johansen (1988), Johansen/Juselius (1990).


� The results of the different stationarity tests can be obtained from the authors on request. See Seitz (1996) for an account of the theoretical and empirical problems posed by the non-stationarity of interest rates and interest rate spreads.


� This would not be the case if one had used only the capital market rate as opportunity cost variable. The resulting income elasticity would then be 1.24.


� Gaab (1996) in his comparison of M3 and DM3 from 1969 to 1993 with annual data gets some hints of minor stability problems around the time of German reunification. This may be due to the fact that he uses only three observations since 1990. 
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