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�
Currency Substitution: A Theoretical and 


Empirical Analysis for Germany and Europe











	"The past instability of the market economy is the


	consequence of the exclusion of the most important


	regulator of the market mechanism, money, from


	itself being regulated by the market process."


							(F.A. Hayek, 1976)








1. Introduction





Under the Treaty on European Union the move to a common European monetary policy is scheduled for no later than January 1, 1999. Nearly all theoretical and empirical studies propose a strategy of monetary targeting or inflation targeting for the monetary policy of the European Central Bank. A necessary condition for the successful implementation of a policy of monetary targeting (and to a lesser extent also for inflation targeting) is a stable European money demand function. One reason why this condition might be satisfied more easily at the European level than in most national economies is the phenomenon of currency substitution (CS). If individuals hold domestic and foreign money balances and switch between them, national money supply targets may be very difficult to control. As we will show, it is not clear a priori, however, whether the closer (monetary) integration of Europe causes the substitutability of the various currencies to increase or decrease. 


Moreover, it does in fact matter which countries within the EMS are struck by CS. The fundamental question within the context of the asymmetrical functioning of the EMS is whether Germany's monetary policy strategy, which is geared to an intermediate monetary target, the money stock M3, will be affected by CS. If so, the anchor of the system would no longer perform its stabilising function and one could no longer rely on stable monetary relations, especially a stable money demand in Germany. This would then also have immediate implications for the other countries of the EMS. If, for example, the D-Mark is a substitute for other currencies, German monetary policy would sooner or later have to become more restrictive so long as the money stock is used as an indicator and intermediate target. And the other EMS countries would necessarily have to follow this policy. The above is an argument for turning to a Europe-wide monetary strategy as soon as possible, perhaps already in stage 2 of EMU (on this see also e.g. Cassard et al., 1994, 1997). On the other hand, it would be less of a problem if other countries in the EMS, and not Germany, were affected by CS effects. As long as exchange rates are fixed against the D-Mark, money market rates would not change.


The present paper tries to review theoretically and empirically CS for Germany and the repercussions and implications on other European countries. The focus will be on the effects and implications for the strategy of monetary targeting in Germany. In contrast to the majority of previous literature on CS (e.g. Batten/Hafer (1984), Sickenberger (1985), Neldner (1987), de Vries (1988), Giovannini (1991a), Thomas/Wickens (1991)) this study focuses on a broad monetary aggregate and therefore not only deals with the transactions demand for money. Although admittedly, this to some extent blurs the distinction between currency substitution, asset substitutability and capital mobility, this is warranted because of the empirical dominance of broad monetary aggregates.


To our knowledge, there are only three papers that focus on broad monetary aggregates in connection with CS for countries within the EMS. The first is Angeloni et al. (1991). No effects of CS on German money demand were identified with regard to the ECU exchange rate. The other two studies use a weighted forward discount of the DM with six EMS currencies as the CS variable. Tullio et al. (1995) find no evidence of substitution with the EMS currencies. In contrast, Boero/Tullio (1995) identify some CS effects in a sample including German reunification. Other monetary aggregates, like M1, also showed at most only slight evidence of CS (see, for example, von Hagen/Neumann (1990), Lane/Poloz (1992), Artis et al. (1993)). If at all, evidence of corresponding effects has been found only in relation to the US dollar (see Brittain (1981), Cuddington (1983), Joines (1985), Melvin (1985), Neldner (1987)). On the other hand there are some studies of European money demand functions which are motivated by the very notion of CS, see e.g. Cassard et al. (1994). By comparing area-wide and national money demand functions it is possible to get indirect evidence on the existence of CS. But it is difficult to ascribe these effects to specific countries. 


Apart from some differences in methodology applied and the sample size the main differences of our paper compared to the three studies mentioned above are the inclusion of two CS -variables and the modelling of German reunification. In the remainder we will first clarify the notion of currency substitution and ask the question whether it is theoretically plausible within the EMS. Following this, the consequences of currency substitution are analysed. Finally, the empirical part will contain an econometric analysis for some countries applying an error correction model. Using the Johansen procedure the cointegration properties of the German money demand function are investigated. The effects of CS variables are then tested in the dynamics of the errror correction mechanism. 





2. Currency substitution: concept and consequences





For an analysis of CS within a system of fixed but adjustable exchange rates it is necessary to distinguish between CS on the demand side and CS on the supply side (Girton/Roper (1981), King et al. (1986)). In this paper we concentrate solely on CS on the demand side. Broadly speaking, it comprises the substitution relationships between domestic and foreign currencies by residents and non-residents and can occur on on-shore or off-shore markets. The relevant forms of deposits therefore are deposits in foreign currency with the domestic banking system (included in the German monetary aggregate M3), in the Euro-markets and with the banks of the countries in which the currency concerned is legal tender. Constitutive elements of CS are (Horat (1983), p. 23 ff., Hönemann (1982), p. 29 ff.)


- various currencies are held in a single portfolio (currency diversification)�


- these currencies are substitutes to some extent


- the currency holdings respond to changes in economic variables.


For the effects of CS to be felt it is not sufficient that different currencies are held side by side by economic agents, rather they must also adjust their currency holdings to changes in economic (price) signals, i.e. actively switch between currency holdings. In this connection, a necessary precondition for CS is that the national financial markets concerned are not insulated from the outside world and that the relevant currencies are convertible. The elasticity of CS with respect to the usual arguments is likely to increase with the growing integration of the goods and capital markets (King et al. (1986), pp. 184 f.). This fact also mostly supports the argument that the EMS is being affected by CS effects to an ever-increasing extent. But past experience of the EMS must be viewed with scepticism in this respect (see e.g. the existence of capital controls in France and Italy until the end of the 80s).


In contrast, in the case of credibly fixed exchange rates where central banks are required to maintain a particular exchange rate level by means of exchange market intervention, we are talking of CS on the supply side, and this makes the money stock an endogenous variable. This may pose problems in empirical studies as only money market equilibria can be observed and it is not possible to discriminate between money supply and money demand influences. This is especially relevant for the EMS, because CS on the demand side and central bank intervention on the supply side may combine to render domestic monetary stocks more volatile. CS on the supply side is, however, likely in most cases to be a reaction to CS on the demand side.


For our purposes it is adequate to define CS as a situation in which foreign money acts as a substitute for domestic money in two roles; one, in its role in carrying out transactions and secondly in its capacity as a store of value. The degree of substitutability is generally greater, the more the corresponding currency demand declines with a fall in the "relative return", e.g. a higher inflation rate, and vice versa. The transactions demand for money in the context of CS primarily concerns narrow monetary aggregates (such as M1). This kind of CS in a narrow sense is theoretically and empirically firmly grounded (see e.g. the role of the US-dollar in Latin America). Inflation differences between most countries in the EU are probably too small, however, to trigger sizeable CS effects of this kind. 


The store of value and speculative motive is likely to play a role for CS primarily in the case of the broader monetary aggregates, i.e. aggregates which also include interest-bearing components.� Within the EU, it is probably above all the D-Mark that falls into this category because of its role as an international investment, reserve and anchor currency.� Variables which are able to capture these effects (in money demand functions) are primarily foreign interest rates (and the inflation premia they include), expectations of exchange rate changes including expectations of a realignment and inflation risks. Within the EMS the last two points are probably becoming less and less relevant for the core countries. In other words, as soon or as long as national monetary policies converge and exchange rate relationships are hence relatively stable, national conditions and national monetary policies, too, should be affected to an ever-decreasing extent by CS (Gros/Thygesen (1992), p. 169, Canzoneri/Diba (1993)). This process has been preprogrammed by the Maastricht Treaty and has, in fact, already been set in motion.� 


In this context it is important to stress that we are dealing with CS on the demand side. CS on the demand side among countries participating in the ERM is likely to become less important as realignments become less frequent and expectations of exchange rate changes less volatile. This is especially relevant for the more stabilisation-oriented countries. Nevertheless, it is necessary to analyse CS both theoretically and empirically, because the fact that the exchange rate is pegged certainly does not rule out the possibility of CS.


Theoretically CS should be analysed within a portfolio model.� Except for currency, where no distinction can be made between cash circulating in the home country and cash circulating abroad, our study is restricted to money components held by domestic non-banks in the home country. This approach is the obvious one to use because of the definition of M3 in Germany.


If a foreign central bank increases its money supply, this may lead to expectations of currency devaluation. If the assumptions of the theory of CS are correct, money demand in the home country would rise. If this is not taken into consideration by the monetary authorities in the home country and thus a falsely specified national money demand function is used, these effects lead to inadequate recommendations for monetary policy action. From this results an instability of the national money demand functions and therefore, international interdependencies increase.� CS will be the cause of this instability however in empirical analyses only if it is captured through effects on the money demand function (Joines (1985)).� One could picture this by imagining that while, overall, more money is in circulation, it is not known beforehand how much is accounted for by which country or in which currency. Consequently, an aggregate money stock would be more suitable as a monetary policy indicator than national monetary aggregates. In this connection it is noteworthy, however, that M3 includes domestic non-banks' foreign currency deposits with the German banking system and that the problems of cross-border movements of deposits are hence the main concern as a potential disruptive factor for the demand for money.


In a system of flexible exchange rates CS causes problems of exchange rate determination. In the extreme case of perfect CS, exchange rates are indeterminate. The EMS is a combination of an adjustable peg and a band, which is adjustable. The functioning of a fixed-rate system is also adversely affected by CS. The banking system as a whole will probably find it difficult to accommodate without friction the demand fluctuations and foreign exchange movements triggered by CS. Uncoordinated intervention strategies in such a system would only add to the tensions and frictions.� Under conditions of perfect CS it would only be possible to choose between monetary policy harmonisation and prohibitive capital controls and, possibly, trade restrictions.


CS thus reduces the informative value of national monetary aggregates. The implementation of monetary policy and especially a national policy of monetary targeting is made more difficult. This factor of uncertainty may be accompanied, however, by an increased interest and exchange rate elasticity of the demand for money. This would imply smaller interest rate and exchange rate adjustments for a given shock. 


Despite the small scale of German non-banks' foreign currency deposits in the domestic and foreign banking system, there are some reasons why foreign risk and income components could in theory be relevant to German money demand. There may for example be a number of (German) investors carefully watching the relevant variables in particular foreign financial markets and hence taking them into account in their portfolio and also their money holding decision. This consideration does not necessarily have to be reflected in the figures on foreign currency deposits of domestic non-banks but may instead feed through to other foreign assets (such as foreign currency debt securities). As long as these are regarded as substitutes for "money" or are financed by money components included in M3 one could talk of "potential currency substitution" in the sense that there is enormous potential for CS. This potential would indirectly affect (German) demand for money and hence also in monetary growth in other EMS countries as international (portfolio) considerations and factors are important for investors. It therefore seems appropriate to deal in depth and in a differentiated manner with the CS argument on the basis of an econometric analysis of the German demand for money. 





�
4. Empirical analysis





4.1 Error correction model of German money demand





M3 is a broad monetary aggregate. In the following empirical analysis this aggregate is adjusted for statistical breaks and exchange rate fluctuations. First, this ensures that spurious correlations caused by a redefinition of the monetary aggregate are avoided. Secondly, in applying cointegration analysis, it is useful to make such an adjustment (see e.g. Lane/Poloz (1992), p. 7). The elimination of the effects of exchange rate fluctuations is necessary when trying to gauge CS, because otherwise movements in M3 due to a re-evaluation of the components of M3 would falsely be ascribed to CS. 





4.1.2 The long run 





Recently the German money demand function has been extensively investigated to test its long-run stability (see for an overview Scharnagl (1996)). Cassard et al. (1994, 1997) find evidence of instabilities. However they do not use all German data since German reunification in 1990. Accounting for this unification effect changes the results. The only study which reveals some hints of instability both before and after the fall of the Berlin Wall without CS effects is Tullio et al. (1996). But their result may be due to a somewhat "strange" specification and an inconsistency: Especially they only use a short-term interest rate as the domestic opportunity cost variable, not an interest differential, they do not model the different jumps of GDP and M3 due to German unification and only use data up to the third quarter of 1992, i.e. only two years of data for overall Germany. Furthermore, it is not clear whether the authors work with unadjusted or seasonal adjusted data. In the former case the lack of seasonal dummies is surprising; in the latter case it is well known that standard seasonal adjustment methods distort the time series qualities of the variables and have unfavourable effects on the coefficients of error correction terms (on these two points see, e.g., Ericsson et al. (1993), Olekalns (1996)). The inconsistency mentioned concerns the fact that on the one side the authors claim that without Germany no cointegration relationship exists for ERM-wide M3, while on the other side the demand for German M3 is unstable in their analysis. Boero/Tullio (1995) also find evidence of instability in a sample covering the period up to 1993. But as they admit this has to be interpreted as instability in the short-term dynamics because "the consequences of the reunification shock on the German demand for money function were not yet over in 1993..." (Boero/Tullio (1995), p. 16). Kole/Meade (1996) among others use cointegration techniques and all-German data over a longer period. Hansen/Kim (1995) and Scharnagl (1996) test the long-run stability by recursive estimation strategies in a different model. They all present evidence that the German long-run money demand function is stable.


Since most of the studies confirm the long-run stability of German M3 without CS arguments we take this proposition as a starting point (see also the stability analysis at the end of part 4.1.2.). Surely in most of these studies the money demand equations are not tested for currency substitution. But since an extension of a system does not destroy a previously found cointegration relation it is not necessary to include currency substitution variables in the long-run relationship. In testing for evidence of cointegration two approaches are taken, first the Johansen procedure, second the Engle-Granger approach.


Johansen's procedure is conducted for a vector autoregressive model with quarterly data. It is applied to the period 1971:1 to 1994:4.� All-German real GNP (Y) approximates the volume of transactions. In order to estimate a real money demand function, the nominal money stock M3 is deflated by the GNP price deflator. Both series are adjusted to account for the break due to German unification in the third quarter of 1990. This jump is explicitly modelled on the assumption that in the long run GNP growth resulting from the regional expansion needs a one-to-one growth of M3. In other words, the income elasticity of the contribution of the eastern GNP to the growth of all-German GNP in 1990:3 is set to unity. The domestic opportunity costs of holding money are approximated by a bond yield (i) which is divided by 100 to interpret its coefficients as semi elasticities. Thus, the model includes the logarithms of real GNP, real M3, and the bond yield. In estimating a real relation we ensure the price homogeneity of one in the long-run. Additionally the whole model contains seasonal dummies, an unrestricted intercept term and an impulse dummy due to German unification. This impulse dummy captures the more than proportional money growth relative to GNP which is not explained by the adjusted equation (see the appendix). Four lags were sufficient to capture the dynamics of the process. Table 1 gives the results of the cointegration tests. The hypothesis of no cointegration against the alternative of one cointegration relation is rejected, whereas the hypothesis of one relationship against two is not rejected. Therefore these tests indicate that a long-run relation exists between real GNP, real M3, and bond yields.


Table 1: Cointegration test results 


Null hypothesis�
Trace test�
Max. Eigenvalue test�
�
r=0�
31.48*�
25.39**�
�
r=1�
6.08�
4.70�
�
r=2�
1.38�
1.38�
�
* (**) significant at the 10% (5%) level. The value of the Ljung-Box statistic for 20 vector autocorrelations  is 154.25 (p-value: 0.265), which follows asympotically a �EMBED Equation.3���²-distribution.





The CS effects are analysed in the dynamics of the system. It is analysed using the Engle-Granger approach. This models the German money demand function with an error correction mechanism. The long-run relationship for the period 1973:4 - 1994:4 is given as:





M3r = -1.829 + 1.399 y - 1.071 i + 0.114 Q1 + 0.073 Q2 + 0.053 Q3 


DW = 0.531; ADF(1,2,3,4) = -2.282; ADF(4) = -3.562*





Q1, Q2, and Q3 are seasonal dummies. The unrestricted ADF test with four lags is not significant. However, by setting the first three insignificant coefficients to zero the null hypothesis of no cointegration is rejected at the 10 per cent level. This confirms the result of the Johansen procedure. The interest rate semi-elasticity of -1.1 has the theoretically expected sign. The estimated income elasticity is around 1.4 and implies a declining trend in velocity.� Identical evidence is found for M3 by Issing and Tödter (1994) and Scharnagl (1996). One reason 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.


The stability of this long-run relationship is tested by examining its cointegrating property. With the year 1988 the Bundesbank changed its intermediate target from the central bank money stock to M3. This may be due to a structural break. But if the relationship is estimated for the shorter period 1973:4 to 1987:4 the value of the ADF(3,4)-test statistic is -4.05, i.e. the null hypothesis of no cointegration is rejected at the 5 per cent level of significance. This null is also rejected if the sample ends in 1989:4, the year before German unification (ADF(3,4)=-3.94). If the test period is extended until 1992:4, just two years after the fall of the Berlin Wall, ADF(3,4)=3.42 which is close to the 10 per cent level of significance. Overall this evidence confirms the results of the aforementioned studies of a stable long-run money demand equation for German M3 without CS arguments. 





4.1.3 The short-run dynamics 





Due to the seasonal pattern of the series, the dynamic equation is specified in fourth differences (D4). Accordingly, the error correction term (ECT) is modelled by the fourth lag of the residuals of the cointegration relationship. As in the specification in the Johansen procedure the equation also includes a dummy variable (D) to capture the extraordinary growth effect of M3 relative to GNP due to the unification shock. It is unity in 1990:3, -1 in 1991:3 and zero otherwise. For 1975:1 to 1994:4 the estimation results are (t-values below the coefficients):


�
D4 m3rt = 0.010 + 0.794 D4 m3rt-1 - 0.198 D4 m3rt-3 - 0.398 D4 it-1 


	(4.68)	(13.13)	(3.61)	(4.56)


	+ 0.146 D4 yt + 0.053 D - 0.140 ECTt-4


	(2.37)	(7.77)	(3.49)





R²=0.845  	D(h) = 0.25  		s.e.= 0.0090


ARCH(1 to 4) = 3.87  	JB = 0.696   		Res.Auto (1 to 8) = 18.22** 


RESET = 1.38	CHOW(12) = 1.43	CHOW(8) = 2.154**





The used diagnostic tests do not indicate severe problems. The coefficient of determination (R²) is high and the standard errors of the residuals (s.e.) are below 1.0 per cent. The ARCH test gives no hint of conditional heteroscedasticity and the Jarque-Bera test (JB) indicates that the residuals have a normal distribution. The equation is free of first order autocorrelation (see Durbin's h D(h)). The residual autocorrelation test is significant at the 5 per cent level for autocorrelations from 1 to 8. The Chow forecast test indicates that the null hypothesis of short-term stability is rejected at the 5 per cent level for the last eight observations. However, this hypothesis cannot be rejected if the last 12 oberservations are considered. The problems are thus not caused by the EMS crisis in 1992 but the strong growth of M3 during 1993:4 resulting from changes to capital income taxation in Germany.


The coefficients on the domestic variables have the theoretically expected signs and are significantly different from zero. The coefficient on the income variable is positive at around 0.15. The semi-interest elasticity in the short run is -0.40. The coefficient on the error correction term is negative and its t-value around 3.5. This high value confirms the Johansen result that a cointegrating relationship exists (see Kremers et al. (1992)) and is also evidence of long-run stability. 





4.2 Currency Substitution





CS effects are analysed with respect to the following European currencies: French franc (ff), Italian lira (it), pound sterling (uk), Dutch guilder (nl), Danish kroner (dk), Belgian franc (be) and the ECU (ec) for the whole EU. They are tested by means of foreign interest rate and exchange rate variables. For foreign interest rates we use the 3-month Euro-market rates. These interest rates approximate the earnings from financial investments in foreign currencies. Euro-market rates have the advantage of being free of data problems owing to national capital controls. 


It is more difficult to find a variable which captures exchange rate expectations. Under the assumption of covered interest rate parity the swap rate is not a reliable indicator (Pentecost (1995)). On the other hand, the assumption of perfect foresight may induce a severe bias. If the random walk hypothesis is applied to the exchange rate, the expected future exchange rate equals the actual exchange rate. Econometric analyses show that in many cases the random walk model of exchange rates yields lower forecast errors than alternative approaches (see for example MacDonald (1988), pp. 169 and 202). But under this hypothesis only the foreign interest rate remains a CS variable. To capture both foreign interest rate and exchange rate effects we assume instead a certain type of adaptive expectation formation, namely that the expected future changes in the spot rate are identical to their past trend. The expected appreciation or depreciation of one currency is approximated by the last quarterly change in the corresponding currency against the DM (the first differences in the logarithms of the exchange rate). It can be shown that within the framework adopted here the precise specification of the expectation mechanism plays only a minor role. Above all it does not lead to qualitatively different results (see e.g Deutsche Bundesbank, (1995)). 


The empirical evidence of CS is assessed by different tests for omitted variables. First exchange rate effects are tested. Here the expected change in the foreign currency (Dex) is taken into account. Second the foreign net interest rates (Dnzx) are considered. These are the exchange rate adjusted returns on the foreign interest-bearing monetary component. Both effects are tested by considering first four lags of each variable and second the variable with the most negative t-value. Since foreign interest rates are not available for all countries during the seventies, the test period in this case starts in 1981:2. Table 2 shows the results of the tests. The first column describes the test regression. At first, the contemporaneous variable and further four lags are used indicated by Dex(0,...,4) and Dnzx(0,...,4). Secondly, only one lag of a variable is included (Dex_i, Dnzx_j). The considered lag is given in the corresponding cell in front of the test value, e.g. for Italy 1, 4: 0.353. This means that the first lag of the exchange rate and the fourth lag of the net interest rate are tested. The test value of 0.353 indicates that it is not significant; the corresponding p-value is 0.704. 


Table 2: Tests results for currency substitution effects


Variables�
Italy it�
France ff�
Nether-lands nl�
United Kingdom uk�
Denmark dk�
Belgium be�
EU ec�
�
Estimation period �
1975:1 to


1994:4


�
�
Dex (0,..,4) Dnzx (0,...4)�
0.781 (0.650)�
0.510 (0.877)�
1.162 (0.333)�
1.049 (0.415)�
�
�
�
�
Dex_i Dnzx_j�
1, 4: 0.353 (0.704)�
3, 2: 1.026 (0.364)�
1, 0: 0.840 (0.436)�
0, 3: 2.296 (0.108)�
�
�
�
�
Dex (0,...,4)�
0.367 (0.869)�
0.637 (0.672)�
0.940 (0.461)�
0.891 (0.492)�
0.496 (0.778)�
0.332 (0.892)�
0.802 (0.552) �
�
Dex_3�
0.558 (0.457) �
2.051 (0.157)�
0.404 (0.527) �
1.476 (0.228)�
1.806 (0.183)�
0.947 (0.334)�
1.171 (0.283)1�
�
Dnzx (0,..,4)�
0.740 (0.596)�
0.394 (0.851)�
1.298 (0.275)�
2.191 (0.065)�
�
�
�
�
Dnzx_i�
3: 1.901 (0.1721)�
3: 1.558 (0.216)�
0: 1.383 (0.243)�
3: 5.218 (0.025)�
�
�
�
�
Estimation period �
1981:2 to


1994:4�
�
�
�
�
�
�
Dex (0,..,4) Dnzx (0,...,4)�
4.673 (0.000)**�
1.273 (0.280)�
0.705 (0.714)�
0.983 (0.474)�
0.680 (0.735)�
0.513 (0.870)�
2.181 (0.041)* �
�
Dex_i Dnzx_j�
0, 4: 14.822 (0.000)**�
2, 2: 1.504 (0.233) �
4, 0: 1.506 (0.232)�
2, 3: 0.689 (0.507)�
2, 3: 1.460 (0.243)�
2, 1: 2.130 (0.130) �
0, 1: 6.849 (0.003)**�
�
Dnzx (0,...,4)�
1.969 (0.102)�
0.862 (0.514)�
0.846 (0.525)�
2.251 (0.066)�
0.043 (0.999)�
0.368 (0.868)�
4.664 (0.002)**�
�
Dnzx_i�
4: 4.411 (0.041)*�
2: 0.878 (0.353)�
0: 2.344 (0.132)�
3: 1.527 (0.223)�
4: 0.064 (0.802)�
3: 1.273 (0.265)�
0 and 1: 10.52 (0.000)**�
�
Notes: 1 For the EU the first lag is considered.


The CS effects are tested by using a Wald-test for omitted variables. The statistic is asymptotically chi²(.)-distributed. The degrees of freedom depend on the number of additionally considered variables. Cells contain the value of the statistic and in parentheses the marginal significance levels. Furthermore, some cells include the considered lags of the variables, if not all lags of a variable are specifed in the test equation. * (**) indicates significance at the 5 per cent (10 per cent) level.


Using both variables with four lags the zero restrictions are not rejected in relation to France, the Netherlands, United Kingdom (all long test period), Denmark and Belgium (both short test period). These restrictions are also accepted, if the variables whose coefficients have the most negative t-values are considered. Identical results are obtained, if the net foreign interest rate variable are used. In other words, there is no evidence that the German money demand equation is affected by changes in these European exchange rates or foreign yields.


Exceptions are the relations to the Italian lira and the ECU. There are significant net interest rate effects in the shorter sample since 1981. These econometric results are confirmed by other empirical evidence. The interest rate spread and the inflation difference between Italy and Germany has always been relatively high, accompanied by higher Italian interest rate volatility. During the period 1987 to mid-1992 the nominal exchange rate of the Italian lira against the DM was relatively stable and the forward exchange rates indicated no doubts of the financial markets in the prevailing official parities. Many analysts alraeady talked of a "quasi-EMU". Thus in real terms the Italian Lira appreciated against the DM from 1988 to mid-1992 due to the higher inflation rate in Italy. But the interest rate spread with the DM was higher in 1988 than in 1991. If this spread is interpreted to be the risk premium for the probability of a depreciation, it indicates that expectations of a stable Italian currency have prevailed in the markets for this period. Under these circumstances (and the assumed expectations formation process) Italian assets yielded ex ante and ex post correspondingly higher returns. This development has been corrected since 1992. 


Furthermore, the coefficients on the ECU exchange rate and the EU interest rate variables are significant. These results are surprising because no CS effects were found in the bivariate national relations. On the other hand, the ECU exchange rate includes the high-inflation countries Italy, Spain, and Portugal. The latter two are not covered by the bivariate equations. Therefore realignments are more pronounced with regard to the ECU. Moreover, the currencies of these countries were often under depreciation pressure in the EMS. But there were also periods of relative exchange rate stability and higher interest rate earnings from investing in these currencies than in the DM. These earnings could have been realised, if the investor successfully shifted his money into DM assets before realignments. 





�
5. Conclusions





Empirically, we analysed CS for a German money demand equation for M3. We found evidence that the domestic variables are cointegrated. The estimated short-term demand function passes a battery of diagnostic tests. The CS effects in relation to European countries are tested by using exchange rate variables and foreign net interest rate variables. In most cases no significant CS effects could be detected. Thus the functioning of the EMS is not disturbed by CS relative to Germany. One exception is Italy. There is evidence that net interest rate changes in the Italian market affect German M3. This result is accompanied by significant CS effects in relation to the ECU. This may be explained by the fact that this currency basket contains currencies which often depreciate against the DM. But on balance, there is no strong evidence for CS in the German money demand equations. This implies that it is not necessary nor for the Deutsche Bundesbank to change its monetary target nor to implement a European monetary strategy before Stage 3 of EMU.
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�
Appendix: Data description





The data are from the database of the Deutsche Bundesbank. Seasonally unadjusted quarterly data are used. The information base covers the period from 1970:1 to 1994:4 for Germany. Until the second quarter of 1990 the data refer to West Germany. From the third quarter of 1990 all-German data are used. Unification increased all German GNP by about 9 %. To account for this, we adjust the money and income data by adding 9 % to both series. Hence, real GNP and real money balances are increased according to m + DV*log(1.09) and y + DV*log(1.09), where the dummy variable DV is unity from 1970:1 to 1990:2 and zero otherwise. The income elasticity of money is set to unity for this special event. The price deflator is the ratio of nominal and real GNP at 1991 prices. The exchange rates of the currencies of the following countries relative to the DM are considered: France (ff), Italy (it), the Netherlands (nl), United Kingdom (uk), Denmark (dk), Belgium (be), Ecu (eu). The foreign net interest rates are the exchange rate adjusted returns of the foreign interest-bearing monetary component (nzx = ix + 4 ex), where x = {ff, it, nl, uk, dk, be, eu}). The interest rates are the three-months Euro rates of the corresponding currency. 


The stationarity of the series is tested by the ADF-test. To get reliable results the estimated error term of the test regression should be white noise Therefore, seasonal dummies are used to account for seasonality in GNP and real money. An impulse dummy is necessary to model the change from west German data to all-German data in M3. Some test regressions include a drift term. The results indicate that all variables are difference stationary. These are available upon request. 


� Pentecost (1995) has drawn attention to the difference between currency diversification and currency substitution.


� In the case of interest-bearing components the term mostly used is asset substitutability or international mobility rather than CS; see e.g. Brillembourg/Schadler (1979), Cuddington (1983), Thomas (1985). McKinnon (1982) uses the term "indirect CS". In general, the term "(international) portfolio substitution" would seem to be appropriate.   


� In eastern and south-east Europe this role is also played by D-Mark cash.


� There are also arguments which point to a sharper CS response to disturbances, especially after the latest crises in the EMS 1992/93. The abolition of capital controls during Stage 1 of EMU, financial innovation and sophistication and an increased interest rate and exchange rate sensitivity of investors play an important role in this direction. 


� To our knowledge CS was first dealt with theoretically in a working paper by Boyer in 1972. This paper has been republished in Boyer (1986). An analysis of CS within a portfolio model was undertaken, inter alia, by Cuddington (1983), Branson/Henderson (1985) and Mizen/Pentecost (1994).


� This also shows that it would be rash to restrict CS to the EMS and that rather, for example, relations between Europe and the United States should also be taken into account; see for instance Lane/Poloz (1992) and, critically, von Hagen/Neumann (1990). 


� Kremers/Lane (1992) derive the "measuring error" caused thereby in national money demand functions. Thomas (1985) argues against the theory of instability caused by CS. He makes the point that only an extremely small part of international (goods) transactions are structured in such a way that this would cause the national money demand functions to be destabilised.  


� Giovannini (1991b) compares different exchange rate systems with a view to problems caused by CS. He also discusses the role of credibility in this context.


� A full description of the data set used can be found in the appendix.


� In the derivation of its annual money supply targets the Deutsche Bundesbank takes account of this fact. The average growth rate of the German production potential is about 2 %. Consequently, the above calculated income elasticity leads to an adjustment of 1 % p.a. for the declining trend in velocity.
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