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1 Introduction

Since the middle of 2001, M3 growth in the euro area has consistently exceeded
the reference value of 4.5 percent set by the European Central Bank (ECB),
while consumer price inflation remained near the target of 2 percent. These
observations raise doubts about the stability of money demand as well as the
information content of M3 growth for future inflation—two properties that were
the main reasons named by the ECB to build its monetary policy strategy around
a monetary aggregate. Hence, further analysis is clearly indicated.! While a
wide range of recent studies deals with the money demand relationship in the
euro area, it has been analyzed almost exclusively on the basis of aggregate
euro area data.? At the first look, this may not be surprising since the ECB
should be exclusively concerned with the development in the euro area as a whole.
However, a disaggregate analysis on the basis of individual country data can lead
to additional important insights both for the European Monetary Union (EMU)
member countries and for the euro area as a whole.

As concerns the individual EMU member countries and their central banks,
they should be interested in the timely detection of national imbalances. As-
suming that monetary aggregates and, in particular, money overhang, which is
defined as the deviation of actual M3 from the money demand equilibrium, carry
important information with respect to the state of the monetary and financial
system, they should closely track the evolution of these quantities at the country
level. This is ever more important if one follows Milton Friedman’s proposition
that inflation is always and everywhere a monetary phenomenon because then
money overhang may indicate future inflationary pressure for the respective coun-
try. But a sensible measure of excess money is not necessarily invariant to the

country of interest. This obviously holds for the 4.5 percent reference value that

1See e.g. ECB (2003a, p.21) and Goodhart (2006).
2See Section 2 of this paper for a brief review of this literature.
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was derived by the ECB from aggregate developments in the euro area and, thus,
disregards any deviating developments in the individual member countries. It
may also hold for more elaborate measures like the money overhang because the
monetary and banking systems, the preferences of households and, hence, the
money demand functions are probably not equal across countries.

As concerns the euro area as a whole, there are at least three reasons why
national developments should be of interest. First, for the optimal conduct of
monetary policy it may prove beneficial to use national information if the national
monetary transmission mechanisms are asymmetric (de Grauwe and Senegas,
2003). Second, and related to the first point, inflation forecasts constructed by
aggregating country-specific models outperform inflation forecasts constructed by
using aggregate euro area data only (Marcellino et al., 2003). Similarly, country-
specific inflation rates help to explain area-wide inflation even after controlling
for aggregate macroeconomic information (Beck et al., 2006). This implies that
if monetary developments have predictive content for inflation, it should pay off
to augment the aggregate information set with national money overhang mea-
sures. Third, even if the national variables did not carry additional information
over the aggregate ones, the construction of the ECB Governing Council would
nevertheless entail considerable importance for national developments because
the majority of the council members represent national central banks and may
come into strong national pressure if the national developments diverge from the
aggregate ones (Heinemann and Huefner, 2004). In such a situation, it is at least
possible that they will feel committed to the countries they represent rather than
to the euro area as a whole.

As a first illustration of the cross-country differences, compare euro area M3
growth with the growth of the contributions to M3 of the four largest countries
in the EMU, see Figures 1 and 2. Figure 1 shows that, after a short drop in early
2004, euro area M3 is again growing excessively compared to the reference value

defined by the ECB. For the single countries, a quite diverse picture emerges (see
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Figure 2). In Germany, the M3 growth fluctuates around the (EMU-12) reference
value over the whole EMU period without showing any sign of protracted excess
money growth, especially since 2004. In France, the M3 growth exceeded the
reference value between January 2000 and December 2002 and since the middle
of 2004, but there were at least also short periods of low M3 growth. In contrast,
Italy and particularly Spain experienced M3 growth rates in excess of the ref-
erence value for almost all the EMU Stage Three period. Hence, developments
in the single countries exhibit different patterns than in the aggregate. This
indicates that the countries may be subject to asymmetric shocks and exhibit
different underlying trends and transmission mechanisms so that the area-wide
reference value is of limited use to assess national M3 growth rates. Therefore, it
may in fact be fruitful to analyze the monetary conditions within each country
separately.

This is reinforced by previous empirical comparisons of national and aggregate
money demand functions. Golinelli and Pastorello (2002), Dedola et al. (2001)
and Wesche (1997) reject the hypothesis that aggregate and national money de-
mand specifications and coefficient estimates conform with each other.® There-
fore, Dedola et al. (2001) conclude that information from country-level analysis
of money demand may therefore be useful for euro area monetary policymaking.
This is corroborated in a more direct way by Wesche (1997) who finds that the
average fit of the national money demand functions is better than the fit of the
aggregate money demand function.

The present paper adds to this literature by assessing the forecasting power for
national inflation rates of national, as opposed to aggregate, monetary indicators,
particularly money overhang. To this end, we separately specify and estimate sin-

gle country and aggregate money demand functions for the four largest countries

3Cassard et al. (1997) report that the aggregation restrictions for the core ERM countries
cannot be rejected. However, they only analyze the small and not very recent sample from 1980

to 1990.
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of the monetary union (EMU-4): Germany, France, Italy and Spain. As these
four countries account for more than 70 percent of aggregate M3, the relationship
between these four individual countries and the four-country aggregate should be
a good indicator of the relationship between country-level data and the EMU-12
aggregate.® Then, we formally analyze the stability of the four disaggregate, as
well as the EMU-4 aggregate, money demand functions because stability is often
quoted as a precondition for good forecasting power. Finally, and most impor-
tantly, we assess to what extent the information content of measures of money
overhang with respect to future national inflation rates differs between country-
level measures and aggregate measures. In this regard, our data set allows for a
first look at the question whether these indicator properties have changed since
the introduction of the euro.

The remainder of this article is organized as follows. In Section 2, we present a
brief review of the recent literature on euro area money demand. In Section 3, we
analyze the long-run money demand functions of the four individual countries and
the EMU-4 aggregate. The estimation results are used in Section 4 to construct
and compare measures of money overhang and their information content with

respect to future inflation. Section 5 concludes.

2 Recent Literature on Euro Area Money De-
mand

For the euro area, there is a large number of papers that estimate aggregate
money demand functions and test their stability. Most of them exclusively use

synthetic data for the pre-EMU period,> but the more recent papers add data

4Note, e.g., how closely the EMU-4 aggregate M3 growth tracks the EMU-12 aggregate M3

growth (Figure 1).
°See, e.g., Gottschalk (1999), Hayo (1999), Bruggemann (2000), Clausen and Kim (2000),

Coenen and Vega (2001), Funke (2001), Miiller and Hahn (2001), and Golinelli and Pastorello
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on the first years of EMU.® Overviews are presented by Golinelli and Pastorello
(2002) and Brand et al. (2002).

Almost all papers find euro area money demand to be stable until the EMU
started in 1999, even though they differ in many respects (sample, variables, esti-
mation procedure, geographic area, aggregation method). A further outstanding
result for studies with sample periods ending prior to 1999 is the higher stability
of the area-wide compared to the country-specific money demand functions. It is,
however, not clear how this can be explained properly; whether it is just a ”statis-
tical artefact” (Miiller and Hahn, 2001), the positive influence of the traditionally
stable German money demand (Calza and Sousa, 2003), or the neutralization of
currency substitution movements across the union. On the other hand, as argued
by Miiller and Hahn (2001) and Hayo (1999), it is not clear whether the better
stability properties of aggregate euro area money demand have persisted since
the introduction of the euro.

The stability issue has received particular attention since M3 growth started
to accelerate in 2001. Due to the strong M3 growth, Kontolemis (2002) finds
evidence for money demand instability in the third quarter of 2001, the last ob-
servation in his sample. In a comprehensive stability analysis Bruggemann et al.
(2003) apply the fluctuation and Nyblom—type stability tests proposed by Hansen
and Johansen (1999) and obtain mixed results but finally conclude that there are
some specifications of long-run money demand that seem to be stable. This result
is challenged by Carstensen (2006b) and Greiber and Lemke (2005). They argue
that conventional money demand functions become unstable during the recent
period of strong M3 growth and should be augmented with measures of macroe-
conomic or financial uncertainty, which account for the observation reported by

the ECB (2003b) that, following the terrorist attacks of September 2001 and the

(2002).
6See, e.g., Brand and Cassola (2000), Calza et al. (2001), Kontolemis (2002), Bruggemann

et al. (2003), Greiber and Lemke (2005), and Carstensen (2006b).
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burst of the new economy bubble, large funds were reallocated into safe and lig-
uid assets that are part of M3. However, these augmented specifications seem
to be unable to explain the very recent increase in M3 growth since the middle
of 2004 (ECB, 2005, Alves et al., 2006). In contrast, Dreger and Wolters (2006)
are still able to find a stable money demand function using data until the end of
2004. Therefore, the question whether long-run money demand is stable in the

euro area remains unsettled.

3 Cointegration and Stability of Money Demand

In this section, we present estimated long-run money demand functions of the
EMU-4 countries and of the EMU-4 aggregate for the sample from 1979Q4, after
the start of EMS I, to 2004Q4.” We used the data set of Golinelli and Pastorello
(2002) extended until 2004Q4. Details are given in the Appendix.

Including pre-EMU data in the analysis is standard in the literature even
though the introduction of the euro may have created a structural break in re-
lationships like money demand. However, the limited amount of observations
since 1999 prevents the exclusive use of post-EMU data. To check for the poten-
tial stability problem, we report a number of stability tests. Moreover, a money
demand instability will bias the forecasting results against the national money
overhangs because it is well documented that aggregate money demand is more
stable than national ones. If national money overhangs nevertheless turn out to
be important, this is an even stronger result.

This also holds for another problem with our approach. Money balances are
measured according to the residence concept, which means that money holdings
of all residents of the EMU are taken into account. Hence, cross-border money

holdings within the EMU are included in the national M3 series. To the extent

"Since we used up to two lags for the VAR models, the effective sample start for all countries

is set to 1980Q2.
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that, e.g., French agents hold deposits in Italy or cash associated with Germany,
the information content of national M3 for home inflation should be reduced.
While cross-border money holdings do not appear to be extremely important
in our sample®, this again leads to unstable national money demand functions.
Thereby, it introduces a bias against, and reinforces any forecasting success of,
national monetary indicators.

Following the literature, we assumed that real money demand depends on real
GDP as the transaction variable and one or more indicators of the opportunity
costs of holding M3 like an interest rate or inflation rate. Since there are various
such indicators available, we examined a large number of different specifications
for each country, of which we only report the most promising ones.

For each set of variables, we first performed a cointegration analysis. To this
end, we set up a VAR model with a lag order selected by the Bayesian informa-
tion criterion (BIC) and the Hannan-Quinn criterion (HQ) ? and tested for coin-
tegration by means of the Bartlett corrected trace test (Johansen, 2002) and the
Saikkonen-Liitkepohl (2000) S&L-test. Then we estimated the long-run money
demand parameters both with the full information maximum likelihood (FIML)
method of Johansen (1988) and, as a robustness check, with fully-modified ordi-
nary least squares (FM-OLS) proposed by Phillips and Hansen (1990). Finally,
we analyzed the stability of the resulting cointegration relationships with the help
of several stability tests that are designed for cointegrated models: the eigenvalue
fluctuation and Nyblom-type tests for constancy of the cointegrating vector by
Hansen and Johansen (1999) based on the VAR model, and the SupF, MeanF
and L. stability tests by Hansen (1992) based on FM-OLS.

8As an example, by the end of 2004 German non-banks received only 5% of their total
credit volume from foreign banks (EMU-4 and other countries). Hence, the fraction coming
from France, Italy, and Spain should be even smaller. More detailed statistics are, however,

not available.
9We use the BIC and HQ due to their consistency in nonstationary systems as shown in,

e.g., Paulsen (1984).
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We did this not only because it is generally advisable to formally investi-
gate the stability of the cointegrating relationships, as emphasized, inter alia, by
Bruggeman et al. (2003), but particularly because our sample includes the start
of EMU that may induce a break in the variables, specifically so in M3.

As a general result, it was not possible to find the same specification leading
to sensible and stable results for all countries and the EMU-4 aggregate.

However, the cointegration tests in Table 1 indicate that there exists one
long-run relationship within the set of variables analyzed for each country.!® The
corresponding long-run parameters are displayed in Table 2. They appear sensible
and are grossly in line with the previous literature. In particular, the income
elasticity is near one and the effect of the opportunity cost variables is negative.
Only for Italy, the large estimate for the income elasticity and the differences
between FIML and FM-OLS indicate some problems.!’ Next, we will give a

more detailed description of the country-specific results.

3.1 Germany

For Germany, we specified a VAR model including real M3, real GDP and the
long-term interest rate. Both the BIC and the HQ criteria indicated a lag order
of one (Table 1, column 3). Since the cointegration tests typically lack power
in overparameterized models (Liitkepohl and Saikkonen, 1999), we selected this
very parsimonious model. Both the Bartlett corrected trace test (Johansen, 2002)

and the Saikkonen-Liitkepohl (2000) S&L-test indicated a cointegration rank of

0For France and Italy, the S&L-test even indicates two long-run relationships. However, if
we impose a cointegration rank of two, we obtain for both countries two irreducible cointe-
gration vectors (Davidson, 1998) the linear combination of which almost exactly resemble the

cointegration vector estimated under the assumption of one long-run relationship.
1 Given these estimates, it is not surprising that the economically interesting hypothesis of

a unit income elasticity is rejected for France and Italy (Table 1, bottom panel). In addition,
the exclusion of the opportunity cost variables from the cointegration space is strongly rejected

for all countries.
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one.

In the next step, we estimated the cointegration parameters. Due to the
known fragility of the point estimates obtained by the Johansen procedure, we
present a second set of estimates obtained by fully-modified ordinary least squares
estimation (hereafter FM-OLS) proposed by Phillips and Hansen (1990). The
FM-OLS estimates are very similar to those obtained by the Johansen procedure.
From this we conclude that the estimation results of the parsimonious model are
robust and not specific to the estimation method. Moreover, the point estimates
of the Johansen procedure remained almost unchanged when we increased the
lag order of the VAR. This further corroborates our results.

The parameter estimates are displayed in Table 2. They appear sensible and
are in line with the previous literature. The income elasticity is slightly above
one, which is a typical finding for Germany (see Liitkepohl and Wolters, 2003,
and the references therein). The semi-elasticity of the long-term interest rate
is significantly negative, as expected, and comparable to estimates obtained by
Hubrich (1999) and Beyer (1998).

For Germany, the sup(@ statistic of the VAR model indicates instability at
the 5 percent level. This is probably due to the German unification because the
reported maximum of 2.34 is attained as a single peak in 1991Q1. We checked that
adding a dummy variable for this period leaves the estimates nearly unchanged.
In addition, all the other stability tests are not significant and the literature
typically reports stable money demand specifications for Germany, see Liitkepohl
and Wolters (2003), Scharnagl (1998) and the references therein. Therefore, we
do not put much weight on this single test result and assume a stable money

demand function for Germany.
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3.2 France

For France, Spain and Italy, it was much more difficult to find sensible and
stable money demand functions over the full sample. This resembled the previous
empirical results for these countries.

In the final specification we included real M3, real GDP and the spread be-
tween the long-term and the short-term interest rate. The spread measures the
opportunity costs of holding M3, where the long-term rate proxies the return
on alternative funds and the short-term interest proxies the own rate of broad
money (Gottschalk, 1999, Clausen and Kim, 2000, Miiller and Hahn, 2001). Ad-
ditionally, we had to include the German short-term interest rate to account for
currency substitution effects.!?

The cointegration tests for France are displayed in Table 1, column 4. We
chose a lag order of one as indicated by the BIC an HQ criterion. This is, again,
a very parsimonious specification. At the 5 percent level, both tests select coin-
tegration rank 1, while the S&L test indicates cointegration rank 2 at the 10
percent level. This seems to reflect the difficulty to decide whether the spread is
stationary or not. We decided to impose cointegration rank 1 because the sig-

nificance of the largest eigenvalue is confirmed by both tests and the significance

12Most of the previous studies (Cassard et al., 1995, Clausen, 1998, Wesche, 1998, Fagan and
Henry, 1999, Miiller, 2003) encounter difficulties in finding a stable money demand relationship
because 1987 seems to be a structural break. The main goal of the French monetary policy
was to fight the “French disease” of chronically high inflation and repeated devaluations. The
Banque de France therefore decided to follow Germany’s monetary policy to import its cred-
ibility in fighting inflation since the beginning of the 1980s. In 1987 the parity between the
French Franc and the German Mark changed for the last time according to the ERM system
and simultaneously, capital restrictions have been eliminated completely. Investors were able
to move at will all their capital from France to another country. In other words, the demand
for French Francs could have been subject to considerable changes in a short period of time,

one example being the speculative attack that several European countries suffered in 1992.
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of the second largest eigenvalue is much more unclear.'®> Imposing cointegration
rank 1 led to the estimates of the long-run coefficients presented in Table 2. The
estimates are both significant and economically sensible. The income elasticity
is roughly 1.4, which compares well to previous estimates.!* Both the French
spread and the German interest rate have the expected negative sign. Moreover,
the parameter estimates are neither sensitive to adding more lags to the VAR
model nor changing the estimation method to FM-OLS.

For France, the SupF test signals instability. While this is, again, only one
test out of six, it is more worrisome because the recursive F' tests on which the
SupF test is based start to rise at the sample end and, hence, indicate that the
instability occurred recently and may even be related to the start of the EMU. On
the other hand, the parameter estimates are reasonable and compare well with
findings in the literature.’®> We will come back to this issue when the forecasting

potential of the French money overhang in the EMU sample is assessed.

13If we suspect that the spread is in fact stationary, we should impose cointegration rank 2.
For identification, we then have to impose at least one restriction per cointegration vector. We
achieve this by searching for two irreducible cointegration vectors (Davidson, 1998). It turns
out that the first cointegration vector, v; = mr— (1.2;)162631 ) yr+ (()3%164 stp, is interpretable as a
money demand function, while the second cointegrat_ioﬁ vector, 112. :) spread, is simply made up
by the spread. The overidentifying restrictions are clearly accepted. This implies that any linear
combination of the two cointegration vectors is also stationary. Hence, the linear combination
v1 +0.017v9 = mr— (}.2%62(1) yr—+ %L()al? spread+ ?é.s%é)l stp is also stationary and almost exactly

resembles the cointegration vector estimated under the assumption of cointegration rank 1,

which would therefore be even stationary if cointegration rank 2 was the right choice.
14Recent studies obtain estimates of 1.2 (Cassard et al., 1995), 1.59 (Cassard et al., 1997),

1.51 (Elyasiani and Zadeh, 1999) and 1.53 (Bahmani-Oskooee and Chomsisengphet, 2002).
15For evidence in favor of a stable money demand function, see Cassard et al. (1995, 1997),

Wesche (1998) and Bahmani-Oskooee and Chomsisengphet (2002). On the other hand, Fagan
and Henry (1998) do not even find cointegration, Clausen (1998) does not find a sensible
relationship, and Miiller (2003) obtains a stable relationship, but identifies this as a money

supply function.
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3.3 Spain

The Spanish money demand function includes three variables: real M3, real GDP
and inflation. While inflation represents the opportunity costs of holding money
instead of real assets, it is not the most common measure of opportunity costs in
empirical money demand functions. However, replacing the inflation rate with the
short-term or the long-term interest rate leads to positive parameter estimates,
which indicates that both interest rates are highly correlated with the own rate
of M3. Juselius and Toro (2005) identify such a money demand function includ-
ing only real M3, real GDP and the own rate of M3, but this specification lacks
a measure of opportunity costs that we deem essential to compare the Spanish
money demand function with those of the other EMU-4 countries. Alternatively,
some authors include the spread between the long-term and the short-term inter-
est rate as a measure of opportunity costs (e.g., Camarero et al., 2002, Ordonez,
2003), but in our case the spread turns out to be stationary and, hence, need not
be included in the long-run analysis of money demand. Therefore, we include
real M3, real GDP and inflation.'¢

The cointegration tests for Spain are displayed in Table 1, column 4. Following
the BIC and the HQ, we picked a lag order of two. Then the trace and S&L tests
indicate a cointegration rank of 1 and 0, respectively. Since at least one test
rejects the null of no cointegration, we imposed cointegration rank 1. This led to
the estimates of the long-run coefficients presented in Table 2. The estimates are
both significant and economically sensible. However, there are slight differences
between the Johansen and the FM-OLS estimates. While this may be taken
as a sign of caution, the estimates are nevertheless economically sensible. For
example, the estimates of the income elasticity of 1.17 (Johansen) and 1.41 (FM-

OLS) are in the wide range of previous studies, that includes estimates as low

6For the same reason, Wolters et al. (1998) successfully use the same set of variables in their

analysis of the German money demand function.
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as 0.44 (Juselius and Toro, 2005) up to 1.67 (Vega, 1998). As for the previous
countries, the long-run parameter estimates are robust to changing the lag order.
Hence, the problem of diverging Johansen and FM-OLS estimates cannot be
traced back to the specification of the VAR.

Of the stability tests, only the eigenvalue fluctuation test rejects the stability
of the money demand function at the 10 percent level. However, the eigenvalues
are a convolution of the adjustment parameters and the long-run parameters,
while the Nyblom tests are directly related to the long-run parameters. Since the
latter are not significant, we conclude that it is most likely that the adjustment
parameters have changed over time, while the long-run money demand function
has remained stable.

It is difficult to relate this result to the literature as most of the previous
studies have focused on the broader monetary aggregate ALP that is explained
by Vega (1998). Generally, they indicate that it seems to be challenging to find
a long-run money demand equation, which is attributed to the growing openness

of the Spanish financial system to international markets (see Vega, 1998).

3.4 Italy

For Italy, it is notoriously difficult to find a proper money demand function
that is beyond dispute. This corresponds to previous findings in the literature.
Juselius (1998) does not find a plausible money demand function for Italy, which
she attributes to financial innovations and changes in the Italian exchange rate
mechanism in 1983. Gennari (1999) accounts for the structural change by in-
cluding a logistic smooth transition function in her cointegrated VAR model but
some stability tests remain significant. Muscatelli and Spinelli (2000) come up
with a specification that appears to be stable, but they use a very long sample
of annual data from 1861 to 1996. In a single-equation framework, Nielsen et

al. (2004) obtain a stable money demand function only after including various
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dummies and interactions into the long-run relationship to account for currency
substitution and institutional changes. However, such a conditional modelling
has its own drawbacks, particularly the implicit assumption of weak exogeneity
of the regressors, and cannot be extended to our system approach because in-
cluding dummies and interactions invalidates the use of the conventional critical
values for the cointegration and stability tests in the VAR model.

Nevertheless, we report a cointegrating vector that resembles the ones ob-
tained for the other countries. The variables included are real M3, real GDP and
the spread between the long-term and short-term interest rates. The results of
the cointegration tests for Italy are displayed in Table 1, column 5. With a lag
order of one as suggested by the BIC, the Johansen test indicates cointegration
rank 1. Surprisingly, the S&L test indicates cointegration rank 2, which would
only be possible if real M3 and real GDP were cointegrated and the spread was
stationary. The latter, however, is strongly rejected by a KPSS test of the spread.
Therefore, we imposed a cointegration rank of 1 as the more sensible choice.!”

The estimated cointegration parameters presented in Table 2 are both sensi-
ble and statistically significant. At first sight, the income elasticity of about 2.9
seems implausibly high but for Italy this is not an unusual result. For example,
Muscatelli and Spinelli (2000) obtain values close to 2 for the sample from 1861
to 1996. However, the FM-OLS results are pronouncedly different. While the
income elasticity of roughly 1.3 is still in the wide range of estimates reported

in the related literature!®, it is much smaller than the Johansen estimate. More-

1"Tn addition, various additional unit root tests cannot reject the null hypothesis of a unit root
in the spread. However, if we impose cointegration rank 2, we can obtain the two irreducible

cointegration vectors v; = mr— (1.192077) yr and vo = spread. Hence, their linear combination

v1 + 0.053vy = mr— (1.1920775) yr+ ?.05%’) spread is also stationary and almost exactly resembles

the cointegration vector estimated under the assumption of cointegration rank 1, which would

therefore be even stationary if cointegration rank 2 was the right choice.
18Gennari (1999) obtains an estimate of 1.15 in a similar VAR model that is, however,

augmented with a logistic trend to account for a structural change in the long-run parameters.
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over, the coefficient of the spread becomes insignificant. These differences can be
interpreted as an indicator for a potential, and not very surprising, instability of
the Italian money demand function.

This is confirmed by the formal stability tests. The eigenvalue fluctuation test
is significant at the 5 percent level. 3 other tests are significant at the 10 percent
level. While this reinforces the lack of robustness between estimation methods
and resembles the results in the literature, it is at least not overwhelming evidence
for structural instability. In addition, the estimated cointegration parameters are
quite sensible and a look at the evolution of the cointegration residual reveals
that it is mainly the beginning of the sample that seems to be problematic. We
take this as an encouragement that our Italian money demand function is not
totally spurious, and that the use of money overhang derived from it may have
some value, especially at the sample end. Still, we do not claim that our money

demand function is beyond dispute.

3.5 The EMU-4 Aggregate

Finally, we report a money demand system based on our EMU-4 aggregate time
series. In terms of M3, the four countries included make up for almost three
quarters of the euro area aggregate. We used a specification including real money
(M3), real GDP and the long-term interest rate. This specification was found to
behave best among a wide range of specifications we worked on. Probably not
surprisingly, this is the same specification that turned out stable for the Germany
data.

In accordance with the BIC and the HQ we specified a VAR with two lags.
Both the trace test and the S&L-test indicate the presence of one cointegration

relationship in our system, see Table 1, column 2. The parameter estimates

In single-equation approaches, Nielsen et al. (2004) obtain 0.62 for the sample 1972Q1 to
1998Q4, and Bagliano and Favero (1992) obtain 1.57 for the sample 1964Q2 to 1986Q2.
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of the cointegrating vector reported in Table 2 are economically sensible and
significantly different from zero. Moreover, they are only slightly affected by
changing the estimation method from Johansen to FM-OLS. This leads us to
conclude that our parameter estimates are reasonably robust.

The income elasticity of money demand is estimated to lie around unity at
0.99 while the semi-elasticity of money demand with respect to the long-term
interest rate is estimated at -0.03. These values accord with those found in the
literature in both sign and approximate size. For example, Carstensen (2006b)
obtains Johansen estimates of 1.25 and -0.019 for the income and interest rate
parameters, respectively.!®

All the stability tests reported in Table 3 indicate that the EMU-4 money
demand relationship is stable at the 5 percent level.

The parameter estimates and the stability tests also allow us to assess the
question whether the reported relationships can truly be interpreted as money
demand (as opposed to money supply) functions. While a formal identification is
beyond the scope of the paper, the parameter estimates and the stability results
indicate that our interpretation as money demand functions is sensible. In partic-
ular, we find evidence for exactly one cointegrating relationship involving the real
monetary aggregate, real GDP and measures of the opportunity costs of holding
money, throughout. This warrants the interpretation of the reported relation-
ships as money demand functions in accordance with Miiller (2003). Moreover,
the stability of these relationships (at least for the EMU-4 aggregate, Germany
and Spain) ties in well with Hayo (1999), who highlights stability as a precondi-
tion for the identification of relationships including monetary aggregates as money

demand functions. Finally, Bischoff and Belay (2001) argue that the identifica-

For more results, see the survey table in Golinelli and Pastorello (2002, p.378). Note that
interest rates are expressed in percentage points (e.g., 5.0 mean 5 percent) in our data set, and,
hence the interest rate parameters in the literature have to be divided by 100 if the interest

rates used there are expressed in fractions (e.g., 0.05 mean 5 percent).
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tion problem is less central than previously emphasized, "regardless of the way
the monetary authority determines money supply, as long as the money supply
mechanism depends on at least one variable not in the money demand function.”
Given the compactness of the relationships identified here, this condition is very
likely to be met by the broad-based two-pillar framework within which the ECB
conducts EMU monetary policy.

To summarize, the estimation and testing results imply that the long-run
relationships estimated for the EMU-4 aggregate, Germany and Spain can be
interpreted as stable money demand functions while this is less obvious for France
and especially Italy. While the stability problems pertaining to France and Italy
are not very surprising given the results in the literature (see Calza and Sousa,
2003), it is a bit unexpected to find EMU-4 money demand to be stable because
recent studies (Carstensen, 2006b, Greiber and Lemke, 2005) indicate instability
at the EMU-12 level. While we can only speculate on the reasons, it seems to
us that the inclusion of a full “M3 growth cycle” can be crucial. By this we
mean that the strong and persistent deviation of M3 growth from the reference
value lasted until 2004. Stability tests applied to shorter samples might indicate
instability too often, while with the benefit of hindsight the deviation might not
appear as persistent. We leave this for further research. Since our main focus is
on using the money overhang derived from these money demand functions, we do
not try to further analyze this issue here. Instead, we take the forecasting power
of the overhang measures for national inflation rates as our ultimate criterion
whether it makes sense to consider national monetary developments or not.

The results of the stability tests also imply that the the start of the EMU did
not change the money demand functions for the EMU-4 aggregate, Germany and
Spain, while there is at least one test that indicates a structural shift for France.
For Italy, this question is difficult to answer because the money demand function
does not appear to be very stable over a larger part of the sample.

As regards the monetary pillar of the ECB strategy, our results so far ap-
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prove the stability of the aggregate money demand function, which is deemed
an essential prerequisite for using money aggregates for monetary policy analy-
sis. Hence, from this perspective we do not find evidence against the monetary
pillar. However, monetary variables should also have good leading indicator prop-
erties for future inflation (Masuch et al., 2003). In this respect, it is interesting
whether country-specific variables or aggregate variables are better suited. If
money demand stability was a necessary condition, we would expect that the
EMU-4 aggregate should be a fairly good leading indicator for aggregate but also
for country-specific inflation. In addition, country-specific variables should per-
form particularly well in Germany (where money demand is remarkably stable)
and particularly bad in Italy (where it is difficult to find a stable money demand

function). In the following Section, we further analyze this question.

4 Money Overhang and Inflation in the EMU-4

In this section, we analyze the monetary stance of the EMU-4 countries by means
of the money overhang series calculated from the estimated long-run money de-
mand relationships and check the leading indicator properties of the money over-
hang for future inflation. A stable long-run money demand function should give
rise to stable and good leading indicator properties of money overhang. Hence,
we should expect that the EMU-4 aggregate should be a fairly good leading indi-
cator for aggregate but probably also for country-specific inflation. In addition,
country-specific variables should perform particularly well in Germany and Spain
(where money demand is stable) and particularly bad in Italy (where it is difficult

to find a stable money demand function).
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4.1 Money as an Inflation Predictor in the Euro Area

There has been a long discussion concerning the relevance of money growth, or
a related monetary measure, as a predictor of future inflation. While there is
strong evidence against the relevance of money growth in the US (Friedman and
Kuttner, 1992, Estrella and Mishkin, 1997, Stock and Watson, 1999), the results
are much more mixed for the euro area. For simple money growth, it is typically
difficult to establish a good leading indicator property for future inflation (Ger-
lach and Svensson, 2003). This changes if one relates low-frequency movements
in money growth to inflation (Neumann and Greiber, 2004, Assenmacher-Wesche
and Gerlach, 2006a, b). The drawback of the low-frequency approach is, how-
ever, that it typically entails using symmetric filters, which may be unproblematic
for ex-post analyses but is unfavorable for true (real-time) forecasting. Instead,
several studies use measures derived from the money demand function like the
money overhang and the money gap of the P-star model (Nicoletti-Altimari,
2001, Trecroci and Vega, 2002, Gerlach and Svensson, 2003). The results confirm
the relevance of these measures as indicators of future inflation. In this paper,
we focus on the money overhang because it is directly derived from our esti-
mated money demand functions, while the calculation of the money gap requires
additional, potentially controversial assumptions regarding the long-run output
growth path and the equilibrium interest rate. In addition, Carstensen (2006a)
reports that, among various monetary measures, the money overhang can best

explain the interest rate setting of the ECB.

4.2 Money Overhang

A positive overhang indicates excess money and, thus, a soft monetary stance
that, according to the monetarist view, results in future inflation. A negative
overhang indicates a tight monetary stance. However, it is not obvious what

a non-zero overhang at the euro area level means for the individual countries
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because the monetary stances and the transmission mechanisms may differ from
country to country.

Therefore, we constructed three different measures of money overhang for the
EMU-4 countries. The first measure, ovgypy_4, is simply the money overhang
of the EMU-4 aggregate and is, thus, the same for all four countries. It signals
the aggregate money supply situation. The second measure, ovk,,; ,, where
1= D, F, ES, IT,is asemi country-specific money overhang that uses the country

data but the EMU-4 specification and parameters. It is calculated as

% real ! .
OVppu—4 = My — (B, EMU—-4Yt,i + ﬁQ,EMU747't,i), 1=D,F,ES IT.

This measure indicates how the single countries “contribute” to the aggregate
money overhang but neglect that money demand functions differ between the
countries. Finally, the third measure, ov;, is a fully country-specific money over-
hang that uses the country data, specification and parameters. It signals the
country-specific monetary situation, but is not necessarily consistent with the
aggregate picture.

The three measures of money overhang are displayed in Figure 3.2° In most
cases, there seems to be an overall correspondence between the aggregate measure,
ovgmu—4, and the fully country-specific measure, ov;. To further investigate
this issue, the correlations between the three measures are reported in the top
panel of Table 4 for each country and for both the pre-EMU and the EMU
samples. In almost all cases, the three overhang measures are significantly and
positively correlated, but the correlation is sometimes considerably below one.
The correlations increase from the first to the second sample, which indicates a
closer relationship of the monetary developments since the start of EMU. From
this perspective, we can conclude that the aggregate money overhang is a good

indicator of the monetary situation in the single countries.

20To construct the Spanish overhang we used year-on-year instead of quarter-on-quarter

inflation because the former is much less volatile and improves readability of the graph.
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4.3 The Information Content of Money Overhang for Fu-

ture Inflation

This does not mean, however, that the money overhang measures are necessarily
also a very good indicator of current and future inflation. To analyze this, we
present the (unconditional) correlation of the current measures of money over-
hang with current, 1-year-ahead and 2-year-ahead inflation in the second to fourth
panels of Table 4. The most striking result is the apparent decline of the infor-
mation content of money overhang for inflation from the pre-EMU to the EMU
sample. While this may partly be due to the short EMU sample, it is surprising
that there are many significant and positive correlations between the money over-
hang measures and inflation in the pre-EMU sample (in 27 out of 36 times) but
only two in the EMU sample (in France). This seems to indicate that monetary
developments have been of less importance in the euro area since the start of
EMU than before.

Since unconditional correlations may provide an incomplete picture when dif-
ferent variables and their lags are collinear, we estimated simple inflation fore-
casting equations for several forecast horizons h: 1-quarter-ahead (h = 1), 1-year-
ahead (h = 4) and 2-year-ahead (h = 8). Following Stock and Watson (1999),
we specified

7Tf+h — Ty =a+ b(L)A’ﬂ't + C(L)l’t + Etth,

where 7", , is the annualized h-quarter inflation rate, 7, = m/, and ; is one of the
three money overhang measures. The lag order was set to four since the data are
quarterly. In Table 5, we report the test statistics and p-values of the hypothesis
that the money overhang measures can be excluded from the equations. Since the
24 observations of the EMU sample were not enough to estimate the equations,
we performed the tests both for the pre-EMU and for the full sample.

The test results indicate that the money overhang measures are not very

useful to predict 1-quarter-ahead inflation. In contrast, they do have predictive
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power for 1-year-ahead and 2-year-ahead inflation. This resembles the findings
of Nicoletti-Altimari (2001) who attests money overhang good leading indicator
properties for inflation in the medium run. The aggregate EMU-4 money over-
hang is significant for all countries at horizons of one and two years, while the
fully country-specific overhang measures are mainly significant for the two-year
horizon. The semi country-specific overhang is only significant for France and
Italy, perhaps reflecting currency substitution effects.

In contrast to the unconditional correlation analysis above, the predictive
power does not generally decrease in the full sample. Whether this would change
if the EMU sample was analyzed separately, must be left for future research
because the 24 observations since the start of EMU do not seem sufficient to
estimate the forecasting equations.

To gain further insights, we performed a recursive out-of-sample forecasting
exercise for the last six years before the start of EMU (1993-1998) and the first
six years since the start of EMU (1999-2004), using the forecasting equations
specified above. In Table 6, the root mean-squared prediction errors (RMSPE)
for the pre-EMU and EMU samples are displayed. There are several interesting
findings. First, with the exception of Spain, the 1-year-ahead and 2-year-ahead
inflation forecasts are generally more precise in the EMU sample than in the
pre-EMU sample. However, this does not necessarily mean that the overhang
measures have become better suited to forecast inflation, but may simply reflect
the lower inflation rates in the EMU sample. Second, for France, Spain and Italy
the EMU-4 overhang measure performs worst in the pre-EMU sample but much
better in the EMU sample. While this may indicate an increased importance of
area-wide developments for the single countries, there is always at least one of
the country-specific overhang measures that remains well-suited for each countries
even in the EMU sample. Hence, country-specific developments still play a role.
Third, the aggregate EMU-4 overhang performs very well for Germany even in the

pre-EMU sample. This may reflect the special role of Germany as the anchoring
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country of the EMS. However, in the EMU sample, the country-specific overhang
measures perform roughly as well. Finally, there is no general pattern in the
forecasting results that parallels the degree of money demand stability found in
the previous section.

So far, we have shown that both country-specific and aggregate monetary in-
formation can be valuable to predict future inflation, particularly at horizons of
one and two years. In a final exercise, we try to answer more directly the impor-
tant question whether country-specific overhang measures contain information
that is not already contained in the aggregate overhang measure and vice versa.
To this end, we computed forecast encompassing tests as proposed by Harvey et
al. (1998). A forecast fi; is said to encompass a forecast fo, if the second forecast
does not contain useful information absent in the first forecast. This implies that
an optimal composite forecast f; = (1—X) fis+ A far, 0 < X < 1, attaches a weight
A = 0 to the second forecast. For inference, we estimated an analogous equation

with the forecast errors of the first and second forecasts e; and eq;, respectively,
e = Mey —ex) + &

and test the null hypothesis of A = 0 against A > 0.

The estimated encompassing coefficients together with their autocorrelation-
consistent ¢ statistics are presented in Table 7. For each forecast horizon, the first
two rows report the results for regressions of the aggregate measure, ovgyy_4,
on ovl,;—4 and ov', while rows 3 and 4 report the results for regressions of the
country-specific measures, ovk, ;4 and ov’, on ovgyp_4. In many cases, nei-
ther the aggregate measure encompasses both country-specific measures nor vice
versa. Hence, both aggregate and country-specific measures contain mutually in-
dependent information that is useful to forecast inflation. For example, consider
the 2-year-ahead forecasts, where the country-specific measures add useful infor-
mation in 11 out of 16 cases and the aggregate measure adds useful information

in 8 out of 16 cases.
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This general picture does not change when we follow Harvey et al. (1998)
and replace the potentially oversized t test with the modified Diebold-Mariano
(MDM) test that exhibits more stable sizes, however at the cost of reduced power.
While, not surprisingly, less significant test results are found, both aggregate and
country-specific information remain important. For the 2-year-ahead forecasts,
the the country-specific measures add useful information in 10 out of 16 cases
and the aggregate measure adds useful information in 5 out of 16 cases.

Overall, the forecasting results support the tentative results derived from the
analysis of the money demand functions. The aggregate EMU-4 money over-
hang has substantial forecasting ability for inflation in all countries, which was
expected because of the stability of the aggregate money demand function. At
the same time, country-specific overhang measures add useful information that
is not contained in aggregate monetary developments, even after the start of the
EMU. This is particularly surprising for France and especially Italy, where the

national money demand functions do not appear to be stable by all criteria.

5 Summary and Conclusion

In this paper, we estimate and analyze the aggregate and individual long-run
money demand functions of the four largest economies in the euro area. While
we find a stable money demand function for the EMU-4 aggregate, it is somewhat
more difficult to do the same for the individual countries. We end up with sensible
money demand functions for Germany, France and Spain. Formal tests reveal at
least a reasonably high degree of stability for all these long-run relationships,
eben if some doubts for France remain. In the case of Italy, the formal stability
tests are less supportive but the cointegration relationships are comparable to
previous results in the literature.

Based on the estimated parameters of the money demand functions, we derive

measures of money overhang for each country. These measures are typically
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highly correlated, particularly in the EMU sample. This implies that a measure
of aggregate money overhang is also a good indicator of country-specific money
overhang.

This finding is confirmed when we analyze the information content of the
money overhang measures with respect to future inflation. Both aggregate and
country-specific measures can be used to predict future inflation. At the horizon
of two years, the aggregate measure seems even better suited than the country-
specific measures. However, it is uncertain whether this predictive ability of
money overhang has remained stable in the EMU period. While forecasting
regressions cannot sensibly be performed in the short EMU sample, simple cor-
relation coefficients between the money overhang measures and inflation indicate
that the relationship was strong in the pre-EMU period, but weak in the EMU
period. On the other hand, recursive out-of-sample forecasts indicate that there
is predictive ability by both the aggregate and the country-specific money over-
hang measures. Forecast encompassing tests show that, with respect to inflation
forecasting, country-specific overhang measures add significant information to the
aggregate overhang measure, especially at the two-year horizon.

We may thus conclude that it is possible to come up with stable and sensible
money demand relationships for both the EMU-4 aggregate and the individual
countries except for Italy. Derived from these relationships, the aggregate and
country-specific money overhangs possess non-negligible forecasting power for
future inflation. Since these measures generally do not encompass each other,
forecasts and forecast-based decisions should be based on both of them as far as
national developments are of concern.

As regards monetary policy in the EMU, the importance of national develop-
ments for policy decisions is not obvious. However, at least the public discussion
in the single countries indicates that the ECB council members are always and
particularly confronted with the (inflation) developments in their home countries.

Given the emphasis of the current monetary policy strategy on monetary vari-
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ables and the just confirmed forecasting power of national money overhang, a
careful screening of the national monetary trends appears to be sensible. But
even if the ECB really disregards any national development, it is still useful from
an informational point of view not to stick with area-wide monetary indicators
alone but supplement them with a national indicator like the money overhang. In
addition, the finding that the predictive content of the area-wide money overhang
differs from country to country indicates that the monetary transmission mecha-
nism is not fully symmetric. This implies again that the ECB should also consider
national developments in their monetary analysis to better understand the disag-
gregate situation and to detect national imbalances that may have repercussions
on the area-wide monetary stance.

All this does not imply, however, that the monetary pillar in its present form
and especially the reference value of 4.5 percent M3 growth, which was based on
average area-wide trends, are of any use for the individual countries. In contrast,
the country-specific money overhangs are based on national characteristics and
are, thus, much better suited for disaggregate analyses and forecasts than simple

M3 growth rates.

References

Alves, N.,; C. R. Marques and J. Sousa (2006) Some issues concerning the use
of M3 for monetary policy analysis in the euro area. Banco de Portugal

Economic Bulletin 12, 1-15.

Angeloni, 1., C. Cottarelli and A. Levy (1994) Cross-border deposits, aggregation,
and money demand in the transition to EMU. Journal of Policy Modeling

16, 27-54.

Assenmacher-Wesche, K., and S. Gerlach (2006a) Interpreting euro area inflation

at high and low frequencies. CEPR Discussion Paper No. 5632.



28

Assenmacher-Wesche, K., and S. Gerlach (2006b) Understanding the link between
money growth and inflation in the euro area. CEPR Discussion Paper No.

2683.

Bagliano, F.-C.; and C. A. Favero (1992) Money demand instability, expectations
and policy regimes: a note on the case of Italy 1964-1986. Journal of Banking
and Finance 16, 331-349.

Bahmani-Oskooee, M., and S. Chomsisengphet (2002) Stability of M2 money

demand function in industrial countries. Applied Economics 34, 2075-2083.

Beck, G. W.,; K. Hubrich and M. Marcellino (2006) Regional inflation dynamics
within and across euro area countries and a comparison with the US. ECB

Working Paper No. 681.

Beyer, A. (1998) Modelling money demand in Germany. Journal of Applied
Econometrics 13, 57-76.

Bischoff, C. W., and H. Belay (2001) The Problem of Identifcation of the Money
Demand Function. Journal of Money, Credit and Banking 33, 205-215.

Brand, C., and N. Cassola (2000) A money demand system for euro area M3.
ECB Working Paper No. 39.

Brand, C., D. Gerdesmeier and B. Roffia (2002) Estimating the Trend of M3
Income Velocity Underlying the Reference Value for Monetary Growth. ECB

Occasional Paper No. 3.

Bruggemann, A. (2000) The stability of EMU-wide money demand functions and
the monetary policy strategy of the European Central Bank. Manchester
School 68, 184-202.

Bruggemann, A., P. Donati and A. Warne (2003) Is the demand for euro area
M3 stable?. ECB Working Paper No. 255.



29

Calza, A.; D. Gerdesmeier and J. Levy (2001) Euro area money demand: Mea-
suring the opportunity costs appropriately. IMF Working Paper No. 01/179.

Calza, A., and J. Sousa (2003) Why has broad money demand been more stable
in the euro area than in other economies? A literature review. In: O. Issing,

eds., Background studies for the ECB’s evaluation of its monetary policy

strategy, ECB, Frankfurt, 229-243.

Camarero, M., J. Ordonez and C. R. Tamarit (2002) Monetary transmission
in Spain: a structural cointegrated VAR approach. Applied Economics 34,
2201-2212.

Carstensen, K. (2006a) Estimating the ECB policy reaction function. German

Economic Review 7, 1-34.

Carstensen, K. (2006b) Stock market downswing and the stability of European
Monetary Union money demand. Journal of Business and Economic Statis-

tics 24, 395-402.

Cassard, M., T. D. Lane and P. R. Masson (1995) ERM Money Supplies and
the Transition to EMU. In: P. R. Masson, eds., France: Financial and Real
Sector Issues, IMF, Washington, 112-145.

Cassard, M., T. D. Lane and P. R. Masson (1997) Core ERM money demand
and the effects on inflation. Manchester School 65, 1-24.

Clausen, V. (1998) Money demand and monetary policy in Europe.
Weltwirtschaftliches Archiv 134, 712-740.

Clausen, V., and J.-R. Kim (2000) The long-run stability of European money
demand. Journal of Economic Integration 15, 486-505.

Coenen, G., and J.-L. Vega (2001) The demand for M3 in the euro area. Journal
of Applied Econometrics 16, 727-748.



30

Davidson, J. (1998) Structural relations, cointegration and identification: some

simple results and their application. Journal of Econometrics 87, 87-113.

Dedola, L., E. Gaiotti, L. Sillipo (2001) Money Demand in the Euro Area: Do
National Differences Matter?. Banca d’Italia Working Paper No. 405.

de Grauwe, P., and M.-A. Senegas (2003) Common monetary policy with trans-
mission asymmetry and uncertainty: Is there a case for using national data

in EMU?. manuscript.

Dreger, C., and J. Wolters (2006) Investigating M3 money demand in the euro
area — new evidence based on standard models. DIW Discussion Paper No.

261.

ECB (1999) Definitions of euro area monetary aggregates. ECB Monthly Bulletin
February, 31.

ECB (2003a) Background studies for the ECB’s evaluation of its monetary policy
strategy. ECB, Frankfurt.

ECB (2005) Money demand and uncertainty. ECB Monthly Bulletin October,
S7-73.

Elliott, G., T. J. Rothenberg and J. H. Stock (1996) Efficient tests for an autore-

gressive unit root. Econometrica 67, 813-836.

Elyasiani, E., and A. H. M. Zadeh (1999) Econometric tests of alternative scale
variables in money demand in open economies—international evidence from

selected OECD countries. Quarterly Review of Economics and Finance 39,

193-211.

Estrella, A., and F. S. Mishkin (1997) Is there a role for monetary aggregates in
the conduct of monetary policy?. Journal of monetary economics 40, 279-

304.



31

Fagan, G., and J. Henry (1998) Long run money demand in the euro area: Ev-
idence for area wide aggregates. In: Liitkepohl, H., and J. Wolters, eds.,
Money Demand in Europe, Physica Verlag, Heidelberg, 218-240.

Friedman, B. M., and K. N. Kuttner (1992) Money, income, prices, and interest

rates. American Economic Review 82, 472-492.

Funke, M. (2001) Money demand in Euroland. Journal of International Money
and Finance 20, 701-713.

Gennari, E. (1999) Estimating money demand in Italy 1970-1994. EUI Working
Paper No. 99/7.

Gerlach, S., and L. E. O. Svensson (2003) Money and inflation in the euro area:
a case for monetary indicators?. Journal of Monetary FEconomics 50, 1649-

1672.

Golinelli, R., and S. Pastorello (2000) The Euro Area Country Database:
A Statistical Appendix. Mimeo, University of Bologna, available at
http://www2.dse.unibo.it /golinelli /research /appendix.pdf.

Golinelli, R., and S. Pastorello (2002) Modelling the demand for M3 in the euro

area. Furopean Journal of Finance 8, 371-401.

Goodhart, C. A. E. (2006) The ECB and the conduct of monetary policy: Good-
hat’s law and lessons from the euro area. Journal of Common Market Studies

44, T57-778.

Gottschalk, J. (1999) On the monetary transmission mechanism in Europe. Jour-

nal of Economics and Statistics 219, 357-374.

Greiber, C., and W. Lemke (2005) Money demand and macroeconomic uncer-

tainty. Deutsche Bundesbank Discussion Paper No. 26/2005.



32

Hansen, B.E. (1992) Tests for Parameter Instability in Regressions with I(1)

Processes. Journal of Business and Economic Statistics 10, 321-335.

Hansen, H., and S. Johansen (1999) Some tests for parameter constancy in coin-

tegrated VAR-models. Econometrics Journal 2, 306-333.

Harvey, D. L., S. J. Leynourne and P. Newbold (1998) Tests for forecast encom-

passing. Journal of Business and Economic Statistics 16, 254-259.

Hayo, B. (1999) Estimating a European demand for money. Scottish Journal of
Political Economy 46, 221-244.

Heinemann, F., and F. P. Hiifner (2004) Is the view from the Eurotower purely
European? National divergence and ECB Interest rate policy. Scottish Jour-

nal of Political Economy 51, 544-558.

Hubrich, K. (1999) Estimation of a German money demand system - long-run

analysis. Empirical Economics 24, 77-99.

Johansen, S. (1988) Statistical analysis of cointegration vectors. Journal of Eco-

nomic Dynamics and Control 12, 231-255.

Johansen, S. (2002) A Small Sample Correction of the test for Cointegration
Rank in the Vector Autoregressive Model. Econometrica 70, 1929-1962.

Juselius, K. (1998) Changing monetary transmission mechanisms within the EU.

Empirical Economics 23, 456-481.

Juselius, K., and J. Toro (2005) Monetary transmission mechanisms in Spain:
the effect of monetization, financial deregulation, and the EMS. Journal of

International Money and Finance 24, 509-531.

Kontolemis Z.G. (2002) Money demand in the euro area: Where do we stand
(today)?. IMF Working Paper No. 02/185.



33

Liitkepohl, H. (1998) A money demand system for German M3. Empirical Eco-
nomics 23, 371-386.

Liitkepohl, H., and P. Saikkonen (1999) Order Selection in Testing for the Coin-
tegrating Rank of a VAR process. In: R.F Engle and H. White, eds., Coin-

tegration, Causality and Forecasting - A Festschrift in Honour of Clive W.J.
Granger, Oxford University Press, Oxford, 168-199.

Liitkepohl, H., and J. Wolters (2003) Transmission of German Monetary Policy

in the Pre-Euro Period. Macroeconomic Dynamics 7, 711-733.

Marcellino, M., J. H. Stock and M. W. Watson (2003) Macroeconomic forecasting
in the euro area: country specific versus area-wide information. European

Economic Review 47, 1-18.

Masuch, K., S. Nicoletti-Altimari, H. Pill and M. Rostagno (2003) The role of
money in monetary policy making . In: O. Issing, eds., Background studies

for the ECB’s evaluation of its monetary policy strategy, ECB, Frankfurt,
187-228.

Monticelli, C. (1996) EU-wide money and cross border holdings.
Weltwirtschaftliches Archiv 132, 215-235.

Miiller, C. (2003) Money Demand in Europe. Physica- Verlag, Germany.

Miiller, C., and E. Hahn (2001) Money demand in Europe: Evidence from the
past. Kredit und Kapital 34, 48-75.

Muscatelli, V. A., and F. Spinelli (2000) The long-run stability of the demand
for money: Italy 1861-1996. Journal of Monetary Economics 45, 717-739.

Nicoletti-Altimari, S. (2001) Does money lead inflation in the Euro area?. ECB
Working Paper No. 63.



34

Nielsen, H., G. Tullio and J. Wolters (2004) Currency substitution and the sta-
bility of the Italian demand for money before the entry into the monetary

union, 19721998. International Economics and Economic Policy 1, 73-85.

Neumann, M. J. M., and C. Greiber (2004) Inflation and core money growth in
the euro area. Bundesbank Discussion Paper 36/2004, Series 1.

Ordonez, J. (2003) Stability and non-linear dynamics in the broad demand for
money in Spain. Economics Letters 78, 139-146.

Paulsen, J. (1984) Order determination of multivariate autoregressive time series

with unit roots. Journal of Time Series Analysis 5, 115-127.

Phillips, P.C.B., and B.E. Hansen (1990) Statistical inference in instrumental
variables regression with I(1) processes. Review of Economic Studies 57,

99-125.

Saikkonen, P., and H. Liitkepohl (2000) Testing for the cointegrating rank of a
VAR process with an intercept. Econometric Theory 16, 373-406.

Scharnagl, M. (1998) The stability of German money demand: not just a myth.
Empirical Economics 23, 355-370.

Stock, J.H., and M.W. Watson (1999) Forecasting inflation. Journal of Monetary
Economics 44, 293-335.

Trecroci, C. and J. L. Vega (2002) The information content of M3 for future
inflation. Weltwirtschaftliches Archiv 158, 22-53.

Wesche, K. (1997) The stability of European money demand: an investigation of
M3H. Open Economies Review 8, 371-391.

Wolters, J., T. Terdsvirta, and H. Liitkepohl (1998) Modeling the demand for M3
in the unified Germany. Review of Economics and Statistics 80, 399-4009.



35

Appendix

A Construction of the Data

We start out from the 'Euro Area Countries Database’ constructed and used by
Golinelli and Pastorello (2002, hereafter GP). This database comprises quarterly,
country-level time series for the monetary aggregate M3, real GDP, a GDP defla-
tor, the Harmonized Index of Consumer Prices (HICP), as well as short-term and
long-term interest rates for the period 1978Q1 to 1998Q4. (Due to the introduc-
tion of the EMS in 1979, we restrict the sample start to 1979Q4.) We carefully
update the series for France, Germany, Italy and Spain until 2004Q4, using data
from the same sources as GP, OECD’s Main Economic Indicators (MEI), IMF’s
International Financial Statistics (IFS) database as well as data from national
central banks (NCBs). In the following, we go through the crucial steps of the
updating procedure by variable.?!

Monetary series in the GP data set are based on the Euro Area definitions of
the broad aggregate M3, as put forward in ECB (1999), for all countries of our
interest. As a consequence, we update the series for M3 with data on the con-
tributions to Euro Area M3 published by the national central banks. For France
and Italy contributions to M3 include cash in circulation, for Germany, this is the
case only until the end of 2001. We add cash in circulation, published separately
by the Bundesbank, where appropriate. For Spain data about contributions to
M3 were available only in disaggregated form. We add up all relevant components
to get contributions to Euro Area M3 as an aggregate. Growth rates and levels
of GP’s series and of those time series used for updating are very similar over
the overlapping horizon for all countries. We update the series using the growth
rates of the new series. To get real money balances, we deflate M3 series using

the respective HICP deflator.

2'We refer the reader to GP (2002) and in particular to their separate data appendix,
GP(2000), for further details on the initial construction of the database.



36

One issue that used to be raised frequently in the context of Euro Area money
demand, is the treatment of cross-country holdings of components of M3.22 These
may pose a problem to the extent that they were not included in most pre-EMU
national aggregates, but are taken into account in series calculated using the Euro
Area resident concept underlying the ECB’s definition of monetary aggregates.
The use of series constructed in accordance with ECBs definitions of national
contributions to Euro Area M3 over the whole sample period ensures that data
consistency problems of this type do not materialize in our study.

As their measure of real output, GP use quarterly, seasonally adjusted GDP
that is deflated with the GDP deflator (base year 1995). The data are taken from
the OECD Main Economic Indicators (MEI) for all countries. We updated our
series from the same source, again using the growth rates of the new series. We
only had to account for the change in the base year in the MEI, which occurred
in the meantime.

In line with GP, we use 3-month treasury bill rates as the short-term interest
rate and 10-years government bond yields as the long-term interest rate. All
data are taken from IMF International Financial Statistics (IFS). The spread is
constructed as the difference between the long-term and short-term interest rates.
The interest rates and the spread are expressed as percentage values.

HICP series are updated with correspondent observations from the MEI data
set. Annualized rates of inflation are obtained as four times the quarter-on-
quarter percentage change of the respective HICP. Data on quarterly exchange
rates (last month of quarter) are taken from the IFS database.

In the construction of four-country (EMU-4) aggregates of Germany, France,
Spain and Italy, we closely follow the aggregation approach put forward by Go-
linelli and Pastorello (2002) for the construction of their area-wide (EMU-12)

aggregates. Series for real M3 and real GDP are obtained by simply adding up

22Gee e.g. Angeloni et al. (1994) and Monticelli (1996) for early studies on the implications
of cross-country holdings for the stability of (synthetic) area-wide money demand relationships.
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the respective single-country data series, which are all denoted in euro. EMU-
4 time series for the interest rates and the inflation rate are constructed as a
weighted average of single-country data, where time-variable shares of national
real GDP are used as weights. The EMU-4 interest rate spread is constructed as
the difference of the long-term and short-term interest rates.

All variables used, except for the interest rates, are in logs. We tested all
series for non-stationarity, applying various unit root tests like the DF-GLS test
of Elliott et al. (1996) and the common ADF and Phillips-Perron tests. Not sur-
prisingly, real M3, real GDP and the interest rates were found to be integrated
of order 1 for all countries. However, the results for the interest rate spreads and
the inflation rates are not always clear-cut. The implications of possibly station-
ary spreads for the money demand functions of France and Italy are discussed

below.23

23Unit root test results are not reported here for brevity. They are available from the authors
upon request.
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Table 1: Cointegration Tests

EMU-4 Germany France Spain Italy
VAR lag order
BIC 2 1 1 2 1
HQ 2 1 1 2 2

Trace statistics (Bartlett corrected)

rank< 0 28.32 ** 27.48 * 48.90 ** 33.36 ** 30.68 **
(0.073) (0.090) (0.039) (0.019) (0.039)

rank< 1 6.76 3.64 20.22 3.86 11.24
(0.606) (0.930) (0.407) (0.915) (0.197)

rank< 2 0.70 0.00 4.15 0.32 2.77
(0.404) (0.977) (0.891) (0.569) (0.102)

rank< 3 - - 0.31 - -

(0.581)

Saikkonen & Liitkepohl test

rank< 0 21.66 ** 28.85 *¥** 37.81 ** 14.00 21.40 **
(0.039) (0.003) (0.029) (0.331) (0.043)
rank< 1 5.01 4.33 19.66 * 3.62 9.93 **
(0.335) (0.422) (0.075) (0.526) (0.049)
rank< 2 - - 5.03 - _
(0.333)

Test of unit income elasticity

LR statistic 0.001 1.013 6.818 %% 1.940 6.718 %%
(0.980) (0.314) (0.009) (0.164) (0.009)

Note: *** *** denote significance at the 10%, 5%, and 1% level, respectively.



Table 2: Estimation Results

EMU-4 Germany France Spain Italy
Johansen FM-OLS Johansen FM-OLS Johansen FM-OLS Johansen FM-OLS Johansen FM-OLS

yr 0.994 1.058 1.138 1.163 1.379 1.400 1.162 1.416 2.886 1.308
(8.65) (8.16)  (13.00)  (11.47)  (24.02)  (27.37)  (1852)  (15.35)  (6.47) (6.80)

It -0.030 -0.023 -0.055 -0.046 - - - - - -
(-5.10)  (-3.68)  (-7.34)  (-5.39)

spread - - - - -0.017 -0.020 - - -0.162 -0.019
(-2.43) (-3.28) (-3.35) (-0.092)
stp - - - - -0.012 -0.003 - - - -

(-2.56)  (-0.64)
- - -0.026 -0.009 - -
(-7.42)  (-1.94)

inflation - - - -

Note: Asymptotic t-values in brackets below the estimates.
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Table 3: Stability Tests

40

Test EMU-4 Germany France Spain Ttaly
Eigenvalue fluctuation 1.15 0.73 1.03 1.31* 1.42**
Nyblom (supQ) 1.17 2.34 % 0.90 0.69 1.88*
Nyblom (meanQ) 0.22 0.64 0.36 0.21 0.69*
SupF 9.29 9.70 22.68 ¥** 4.61 8.51
MeanF 3.66 3.14 4.82 2.23 4.43
L. 0.19 0.26 0.25 0.20 0.50 *

Note: The eigenvalue fluctuation and Nyblom-type tests for constancy of the cointegrating vector
by Hansen and Johansen (1999) are based on the VAR models. The SupF, MeanF and L. stability
tests by Hansen (1992) are based on FM-OLS. * ** *** denote significance at the 10%, 5%, and 1%

level, respectively.



Table 4: Correlations between measures of money overhang and inflation

Germany France Spain Italy

Sample end: 1998Q4 2004Q4 1998Q4 2004Q4 1998Q4 2004Q4 1998Q4 2004Q4

Correlation between different overhang measures
ovgnu—4 and oV 4 0.07 0.91 0.81 0.87 0.52 0.66 0.80 0.99

(0.32) (11.03) (7.43) (6.06) (2.96) (4.05) (6.46) (34.23)
0VEMU—4 and ov; 0.73 0.75 0.32 0.83 0.67 0.83 0.43 0.91
(6.81) (5.10) (1.83) (5.29) (4.88) (10.36) (2.26) (9.90)
oV and ov; 0.32 0.89 0.33 0.70 0.08 0.70 0.83 0.92
(1.92) (6.17) (1.91) (3.92) (0.38) (4.42) (6.65) (9.08)

Correlation between overhang measures and inflation

oVEMU—4 and T 0.60 -0.06 0.43 0.17 0.34 0.03 0.44 0.03
(4.49) (-0.56) (2.70) (1.23) (2.24) (0.37) (2.74) (0.28)
oV —a and -0.23 -0.12 0.63 0.13 -0.36 -0.10 0.71 0.01
(-1.22) (-1.11) (4.56) (0.99) (-2.27) (-1.03) (6.06) (0.08)
ov; and 0.43 -0.11 0.42 0.07 0.60 0.09 0.72 0.00
(2.37) (-0.97) (2.90) (0.63) (4.60) (0.69) (7.25) (-0.03)

Correlation between overhang measures and inflation (lead 4)

ovgpu—4 and T, 0.40 0.03 0.33 0.15 0.29 0.02 0.35 0.00
(3.80) (0.31) (2.14) (1.56) (1.97) (0.21) (2.26) (0.00)
oV g and -0.20 0.06 0.52 0.15 -0.47 -0.05 0.67 -0.04
(-0.89) (0.75) (3.55) (1.62) (-2.64) (-0.53) (4.23) (-0.52)
ov; and T, 0.29 0.06 0.50 0.09 0.47 0.04 0.74 -0.02
(2.27) (0.75) (3.55) (0.81) (2.59) (0.34) (6.23) (-0.19)

Correlation between overhang measures and inflation (lead 8)

ovppmu—4 and T, 0.09 -0.05 0.21 0.05 0.15 -0.01 0.21 -0.07
(0.98) (-0.38) (1.41) (0.52) (1.19) (-0.10) (1.61) (-0.88)
oV and -0.20 0.00 0.43 0.13 -0.55 -0.23 0.58 -0.10
(-0.96) (0.01) (2.86) (1.22) (-3.28) (-2.30) (3.15) (-1.24)
ov; and T ; 0.05 -0.07 0.42 -0.05 0.42 -0.07 0.69 -0.13
(0.38) (-0.63) (3.59) (-0.38) (2.02) (-0.88) (5.00) (-1.84)

Note: The correlations are reported together with ¢ statistics (in brackets) from a regression of one variable on the other.
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Table 5: Results of the forecasting regressions

42

Germany France Spain [taly
Sample end: 1998Q4 2004Q4 1998Q4 2004Q4 1998Q4 2004Q4 1998Q4 2004Q4
1-quarter-ahead inflation prediction
OVEMU -4 6.14 7.41 6.15 8.46 2.32 5.02 13.46 18.94
(0.19) (0.12) (0.19) (0.08) (0.68) (0.29) (0.01) (0.00)
OV U4 1.83 3.17 4.77 7.51 1.94 2.35 7.50 10.68
(0.77) (0.53) (0.31) (0.11) (0.75) (0.67) (0.11) (0.03)
ov; 2.99 3.70 4.19 3.16 8.70 8.38 6.17 8.31
(0.56) (0.45) (0.38) (0.53) (0.07) (0.08) (0.19) (0.08)
1-year-ahead inflation prediction
OVEMU -4 43.89 30.76 14.94 16.41 9.50 13.26 10.82 17.33
(0.00) (0.00) (0.01) (0.01) (0.09) (0.02) (0.06) (0.00)
Ve 4 1.90 5.21 9.49 18.63 4.32 3.40 16.19 25.68
(0.86) (0.39) (0.09) (0.00) (0.50) (0.64) (0.01) (0.00)
ov; 6.52 7.22 7.50 8.45 8.53 12.17 19.97 33.72
(0.26) (0.20) (0.19) (0.13) (0.13) (0.03) (0.00) (0.00)
2-year-ahead inflation prediction
OVEMU -4 122.13 97.55 11.35 11.40 16.53 20.51 15.16 18.00
(0.00) (0.00) (0.04) (0.04) (0.01) (0.00) (0.01) (0.00)
OV U4 1.85 4.40 15.41 26.89 7.12 4.70 18.51 26.78
(0.87) (0.49) (0.01) (0.00) (0.21) (0.45) (0.00) (0.00)
ov; 9.94 12.47 14.40 19.62 23.05 22.93 25.18 51.49
(0.08) (0.03) (0.01) (0.00) (0.00) (0.00) (0.00) (0.00)

Note: The x? statistics are reported together with p-values in brackets.



43

Table 6: Root mean-squared prediction error of the forecasting exercise

Germany France Spain [taly
sample start: 1993Q1 1999Q1 1993Q1 1999Q1 1993Q1 1999Q1 1993Q1 1999Q1
sample end:  1998Q4 2004Q4 1998Q4 2004Q4 1998Q4 2004Q4 1998Q4 2004Q4

1-quarter-ahead inflation prediction

OVEMU -4 2.34 1.66 1.40 1.81 1.52 2.23 1.28 2.12
OV U4 2.46 1.66 1.45 1.81 1.58 241 1.41 2.17
ov; 2.42 1.61 1.31 1.96 1.71 2.43 1.26 2.13
1-year-ahead inflation prediction

OVEMU—4 1.15 0.89 1.28 0.83 1.11 1.21 1.65 0.74
OV U4 1.32 0.82 1.17 0.79 0.98 1.51 1.58 0.72
ov; 1.21 0.86 0.94 1.08 0.85 1.23 1.62 0.66
2-year-ahead inflation prediction

OVEMU -4 1.62 0.84 1.75 0.91 1.16 1.54 2.22 1.10
Ve 4 2.10 0.85 1.42 0.77 1.14 1.94 1.89 0.97

ov; 2.00 0.86 0.94 1.23 0.81 1.46 1.98 0.65




Table 7: Encompassing tests

Germany France Spain Italy
sample start: 1993Q1 1999Q1 1993Q1 1999Q1 1993Q1 1999Q1 1993Q1 1999Q1
sample end: 1998Q4 2004Q4 1998Q4 2004Q4 1998Q4 2004Q4 1998Q4 2004Q4
1-year-ahead inflation prediction
OVEMU—4 €NC. OVbnrr 4 A 0.24 0.80 0.76 0.63 0.89  -0.94 0.80 0.52

t-stat (1.33) (1.70) (2.54) (2.82) (1.43) (-1.80) (1.65) (4.51)
MDM (1.38) (1.55) (1.36) (1.51) (1.23) (-1.30) (1.25) (3.49)
OVEMU—4 €NC. 0V; A 0.38 0.57 0.75 -1.48 1.11 0.41 0.60 0.67
t-stat (1.99) (1.44) (4.70) (-6.62) (12.32) (0.82) (0.91) (6.70)
MDM (1.51) (0.97) (1.24) (-2.20) (2.31) (0.58) (0.73) (1.91)
OV g €NC. OVEMT -4 A 0.76 0.20 0.24 0.37 0.11 1.94 0.20 0.48
t-stat (4.14) (0.43) (0.80) (1.63) (0.18) (3.71) (0.42) (4.14)
MDM (1.24) (0.35) (0.72) (1.09) (0.15) (1.87) (0.35) (2.13)
0v; enc. ovp-_4 A 0.62 0.43 0.25 2.48  -0.11 0.59 0.40 0.33
t-stat (3.23) (1.08) (1.53) (11.09) (-1.23) (1.16) (0.62) (3.29)
MDM (1.49) (1.02) (1.60) (2.11) (-0.87) (1.14) (0.53) (1.86)
2-year-ahead inflation prediction
OVEMU—4 €NC. OV s A 0.04 0.49 1.03 0.64 0.54 -0.84 0.81 0.57
t-stat (0.27) (2.29) (3.99) (4.23) (1.15) (-2.10) (2.88) (3.16)
MDM (0.18) (1.84) (1.27) (1.98) (0.78) (-1.07) (1.54) (5.65)
OUEMU—_4 €NC. 0V A -0.04 0.49 .10 -1.59 0.85 0.75 0.76 1.17
t-stat (-0.13) (3.15) (18.16) (-6.06) (4.08) (3.03) (2.44) (5.99)
MDM (-0.09) (1.37) (1.36) (-1.83) (1.46) (1.58) (1.57) (2.76)
OV 4 ENC. OVENMU-—4 A 0.96 0.51 -0.03 0.36 0.46 1.84 0.19 0.43
t-stat (6.44) (2.38) (-0.12) (2.36) (0.98) (4.61) (0.68) (2.38)
MDM (1.75) (1.00) (-0.08) (0.80) (0.63) (1.57) (0.34) (1.06)
0V; eNc. OVENU—4 A 1.04 0.51 -0.10 2.59 0.15 0.25 0.24 -0.17
t-stat (3.44) (3.28) (-1.66) (9.87) (0.70) (1.02) (0.78) (-0.86)
MDM (2.22) (2.10) (-0.84) (2.11) (0.53) (0.59) (0.45) (-0.55)

Note: The null hypothesis is A = 0, i.e., the variable listed first encompasses the variable listed second. The alternative hypothesis is A > 0, i.e.,
the variable listed second does contain useful information not contained in the first variable. Since the tests are one-sided, the critical values of the
t distribution as recommended by Harvey et al. (1998) are tg.9(23) = 1.319, t0.95(23) = 1.714 and tg.99(23) = 2.50 at the 10%, 5% and 1% level,
respectively. The MDM statistic is calculated as described by Harvey et al. (1998). Both the ¢ statistics and the MDM statistics are based on a
nonparametric covariance estimator that is robust to autocorrelation of the order h — 1, where h is the forecast horizon.

i



percent p.a.

12

10

(o))

45

Figure 1: Euro Area M3 Growth and the Reference Value

EMU12
-------------- EMU4
—————— Reference

[
[
v
'
e
'
[
'

1999 2000 2001 2002 2003 2004 2005




percent p.a.

percent p.a.

percent p.a.

percent p.a.

46

Figure 2: Individual Country M3 Growth and the Reference Value
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Figure 3: Measures of Money Overhang

(a) Germany

ov(EMU-4)

......... ov(EMU-4,D)

I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I !
1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

(b) France

OV(EMU-4)
......... ov(EMU-4,F)
- =« ovF)

I T I T I T I T I T I T I T I T I T I T I T I T
1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003
(c) Spain
OV(EMU-4)
--------- ov(EMU-4,ES)
= = . ov(ES)
I T I T I T I T I T I T I T I T I T I T I T I T
1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003
(d) Italy
ov(EMU-4)
Ce N ] e OV(EMU-4,IT)
s \’-J-"‘_ R - = ov(IT)

I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I !
1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

Note: Aggregate money overhang is denoted by a solid line, semi country-specific money overhang
by a dotted line, and country-specific money overhang by a dashed line.

A7



No.

No.

No.

No.

No.

No.

60

.59

58

.57

56

.55

54

.53

52

.51

.50

.49

48

Ifo Working Papers

Lahiri, K. and X. Sheng, Measuring Forecast Uncertainty by Disagreement: The Missing
Link, August 2008.

Overesch, M. and G. Wamser, Who Cares about Corporate Taxation? Asymmetric Tax
Effects on Outbound FDI, April 2008.

Eicher, T.S: and T. Strobel, Germany’s Continued Productivity Slump: An Industry Ana-
lysis, March 2008.

Robinzonov, N. and K. Wohlrabe, Freedom of Choice in Macroeconomic Forecasting:
An Illustration with German Industrial Production and Linear Models, March 2008.

Grundig, B., Why is the share of women willing to work in East Germany larger than in
West Germany? A logit model of extensive labour supply decision, February 2008.

Henzel, S., Learning Trend Inflation — Can Signal Extraction Explain Survey Forecasts?,
February 2008.

Sinn, H.-W., Das griine Paradoxon: Warum man das Angebot bei der Klimapolitik nicht
vergessen darf, Januar 2008.

Schwerdt, G. and J. Turunen, Changes in Human Capital: Implications for Productivity
Growth in the Euro Area, December 2007.

Berlemann, M. und G. Vogt, Kurzfristige Wachstumseffekte von Naturkatastrophen — Eine
empirische Analyse der Flutkatastrophe vom August 2002 in Sachsen, November 2007.

Huck, S. and G.K. Liinser, Group Reputations — An Experimental Foray, November 2007.
Meier, V. and G. Schiitz, The Economics of Tracking and Non-Tracking, October 2007.

Buettner, T. and A. Ebertz, Quality of Life in the Regions — Results for German Counties,
September 2007.

Mayr, J. and D. Ulbricht, VAR Model Averaging for Multi-Step Forecasting, August 2007.



No.

No.

No.

No.

No.

No.

No.

47

46

45

44

43

.42

.41

40

39

.38

.37

.36

.35

.34

.33

Becker, S.O. and K. Wohlrabe, Micro Data at the Ifo Institute for Economic Research —
The “Ifo Business Survey”, Usage and Access, August 2007.

Hiilsewig, O., J. Mayr and S. Sorbe, Assessing the Forecast Properties of the CESifo World
Economic Climate Indicator: Evidence for the Euro Area, May 2007.

Buettner, T., Reform der Gemeindefinanzen, April 2007.

Abberger, K., S.O. Becker, B. Hofmann und K. Wohlrabe, Mikrodaten im ifo Institut — Be-
stand, Verwendung und Zugang, Mirz 2007.

Jackle, R., Health and Wages. Panel data estimates considering selection and endogeneity,
March 2007.

Mayr, J. and D. Ulbricht, Log versus Level in VAR Forecasting: 16 Million Empirical
Answers — Expect the Unexpected, February 2007.

Oberndorfer, U., D. Ulbricht and J. Ketterer, Lost in Transmission? Stock Market Impacts
of the 2006 European Gas Crisis, February 2007.

Abberger, K., Forecasting Quarter-on-Quarter Changes of German GDP with Monthly
Business Tendency Survey Results, January 2007.

Batchelor, R., Forecaster Behaviour and Bias in Macroeconomic Forecasts, January 2007.

Siilzle, K., Innovation and Adoption of Electronic Business Technologies, December 2006.

Overesch, M. and G. Wamser, German Inbound Investment, Corporate Tax Planning, and
Thin-Capitalization Rules — A Difference-in-Differences Approach, December 2006.

Kempkes, G. and C. Pohl, The Efficiency of German Universities — Some Evidence from
Non-Parametric and Parametric Methods, October 2006.

Kuhlmann, A., German Productivity — A Reassessment via the New Ifo Productivity Data-
base, October 2006.

Kuhlmann, A., What is the X-Factor in the German Electricity Industry?, September 2006.

Temple, J. and L. W6Bmann, Dualism and cross-country growth regressions, August 2006.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




