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Abstract We investigate the determinants of money demand (M3) in the euro
area, considering that this variable remains an important co-determinant of
monetary policy making by the European Central Bank. Regressing the real
stock of M3 on real GDP, interest rates and wealth variables (real housing
and stock prices) within an error-correction framework provides evidence of
positive wealth effects on money demand in the long run. Correcting for this
wealth effect, money demand in the euro area has grown almost exactly in line
with the official reference value of 4 1/2% per annum.
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1 Introduction

Since the advent of the single currency on 1st January 1999, the year-on-year
growth rate of broad money (M3) in the euro area has persistently exceeded
the “reference value” of 4½ per cent which the European Central Bank (ECB)
uses as the benchmark for a prudent, non-inflationary expansion of the money
stock (Fig. 1). Aside from a short spell between mid-2000 to mid-2001, when
growth of M3 fell short of the reference value, M3 growth has been in a range
of 2 to 4 percentage points per annum in excess of the reference value. This
has raised concerns that the “monetary overhang” could at some point boost
inflation (ECB 2004).

Many observers, as well as the ECB, initially explained the “monetary over-
hang” that built up since the advent of the euro by a combination of two
temporary factors: (i) a flight into liquidity in response to heightened uncer-
tainty in the wake of the stock market slump in 2000/2001; and (ii) the his-
torically low level of interest rates and hence low opportunity cost of holding
liquidity. If this assessment is correct, growth in M3 should return to (and
perhaps initially undershoot) the reference value once uncertainty surrounding
the stock market has diminished and interest rates return to their equilibrium
level.

However, even though stock markets have by now recovered to a large extent
their earlier losses, growth in money aggregates remains uncomfortably high.
This suggests that other factors are contributing to the surge in money demand,
which may not be identified in the standard money demand models. More than
three decades ago, Friedman (1970) suggested that if the demand for money
was viewed in a portfolio framework, wealth may be a determinant. Financial
market liberalisation may have accelerated such wealth gains and these gains
may have contributed to an increase in liquidity preference. This paper seeks
to examine this possibility.
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Fig. 1 Growth of M3 in the euro area, per cent, compared to the same quarter in the previous year
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2 The state of play

Developments in M3 may contain information about opportunity cost vari-
ables for holding money beside its “own rate of interest on money”, including
a range of yields on financial and real assets that may be considered as substi-
tutes for money and other liquid assets (Nelson 2003). However, the standard
specification for money demand equations comprises a rather narrow range of
opportunity cost variables. It reads:

M = M(
+
P,

+
Y,

?
irs,

−
irl) (1)

In this standard specification money demand (M) varies with the volume
of activity or transactions (Y) and the price level (P) in line with the quantity
theory of money. In addition, money demand is assumed to decrease if the
long-term interest rate or bond yield (irl) rises, because the opportunity cost
of holding liquidity as opposed to bonds increases. A rise in the short-term
interest rate (irs) has an ambiguous effect. It will raise money demand to the
extent it results in a higher return on short-term deposits (the “own” rate of
return on liquid assets), but reduce it to the extent yields on fixed-term deposits
and fixed-income securities with longer maturities are affected.

It is this specification, or variants thereof, that is frequently used as a start-
ing point for estimating money demand equations for the euro area. Variants
include Fase and Winder (1998) and Coenen and Vega (2001) who suggest
entering the difference between irs and irl (i.e. the yield curve) in the equation,
thus restricting the coefficients of irs and irl to be the same. Brand and Cassola
(2004) remove irs and only retain irl, whereas Avouyi-Dovi et al. (2003) and
Bruggeman et al. (2003) emphasise the importance of irs as a measure of the
”own rate of money”, i.e. the yield on near-money included in M3. Artis and
Beyer (2004) remove irs and retain irl as well, but argue that irl should repre-
sent the German bond rate, this being the relevant benchmark rate in the euro
area. Inflation is sometimes introduced in the equation as a proxy of the capital
loss of holding money and to capture the impact of inflation on real interest
rates.

We propose to augment the standard money demand equation with explana-
tory variables that capture the possible impact of wealth (W) on money demand.
The basic idea is that a gain in wealth will exert an influence on the demand for
money through two channels. One channel is the substitution effect (Friedman
1988): a rise in asset prices makes these assets more attractive alternative invest-
ment vehicles in comparison with money. The other channel is the income effect:
as wealth increases, part of the additional wealth may be stored in liquid instru-
ments. Moreover, as the turnover of financial transactions increases with the
higher level of asset prices, the demand for money for transaction purposes will
rise. The substitution effect of wealth on money demand is negative and the
income effect is positive, hence a priori the sign of the net impact of wealth on
money demand is undetermined. This leads to the following specification:
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M = M(
+
Y,

+
P,

?
irs,

−
irl,

?
W) (2)

Fase and Winder (1998) have found empirical evidence for a positive sign
on the wealth variable in this relationship for the European Union prior to the
adoption of the euro in 1999, with net financial wealth derived from balance
sheet data as an explanatory variable. In a more recent study, Bruggeman et al.
(2003) reject a relationship between money demand and share prices for the
euro area, including observations for the period after the adoption of the single
currency. Moreover, they find that interest rates are not very well determined in
the equation. There are also recent studies which aim to estimate the impact of
the volatility in share prices. The Institut für Weltwirtschaft (2003), for example,
finds a positive correlation with M3, the rationale being that volatility and the
associated increased uncertainty leads to a flight in low-risk liquid assets that
are included in M3. They also find a negative relationship between the level of
share prices and money demand, confirming that money and stocks are substi-
tutes rather than complements. To our knowledge, however, the relevance of
a broader set of wealth indicators that includes house prices along with share
prices has not been tested to date.

3 An augmented model

In what follows we report an attempt to estimate a money demand equation
for the euro area which is augmented with house and share prices to capture
wealth effects. It is estimated on data covering the period 1970Q1 to 2004Q4.
For the money aggregate (M3), GDP volume and price and the short and long
term interest rates we use data available on a quarterly frequency for this period
taken from the OECD’s Analytical Database (Fig. 2). Value and volume series
prior to the first quarter of 1999 are computed using previous period values
levels converted in a common currency as weights. This calculation method is
applied to growth rates. Corresponding level series are constructed on the basis
of these calculated average growth rates and corresponding 1999Q1 values,
calculated as the sum of the in-euros converted values of the twelve member
countries. The price series is obtained by dividing the value series by the volume
series. Interest rates are calculated using the same set of GDP weights while the
money aggregate M3 is directly extracted from sources available at the Euro-
pean Central Bank. The series for real house prices is an aggregate of seven
euro area countries (Germany, France, Italy, Spain, the Netherlands, Ireland
and Finland) taken from Girouard et al. (2006), which together cover 88% of
the total area’s GDP, in this case using fixed 2000 GDP and purchasing power
parity weights. The equity price series consists of weighted averages of the com-
monly accepted headline stock market indexes for the same set of countries
and the same set of weights. It is deflated by the euro-area GDP deflator.

The econometric method rests on cointegration, following Stock and Watson
(1993). They propose estimating the long-run relationship between macroeco-
nomic variables in the form of co-integration, adding leads and lags of the



www.manaraa.com

Wealth effects on money demand 529

Real M3 (index, 1970 Q1 = 100) 

50
100
150
200
250
300
350

1970 1975 1980 1985 1990 1995 2000

Real GDP (index, 1970 Q1 = 100)

50
100
150
200
250
300
350

1970 1975 1980 1985 1990 1995 2000

Long-term interest rate (%)

0

5

10

15

1970 1975 1980 1985 1990 1995 2000

Short-term interest rate (%)

0

5

10

15

1970 1975 1980 1985 1990 1995 2000

Real house price (index, 1970 Q1 = 100)

0

50

100

150

200

1970 1975 1980 1985 1990 1995 2000

Real share price (index, (1970 Q1 = 100)

0

50

100

150

200

1970 1975 1980 1985 1990 1995 2000

A 

E

C 

B 

F

D 

Fig. 2 The data

change in the co-integrating variables, which make the usual statistical tests
(such as the t-test for significance of the variables) valid. A first step consists
of testing the integration order of the relevant variables, since co-integration
can only take place between variables that are integrated of the same order.
A second step consists of estimating the co-integrating vectors between those
variables. Third, a dynamic relationship in the form of an error correction model
(ECM) is derived. For both the long and short-run relationships, a set of sta-
tistical tests are run to assess the stability of the relationship, particularly with
respect to the introduction of the euro.

While the model includes real house and real equity prices as explanatory
variables, it excludes for reasons of data availability developments in the stocks
of these assets held by investors. This is clearly a limitation. However, since
most of the dynamics in real wealth must stem from fluctuations in real asset
prices, these can be considered to be a “useful and readily available proxy for
changes in wealth” (Borio and Lowe 2002). Moreover, it could be argued that
the production of new assets (residential and business investment) and their
financing (saving) are already covered in the GDP-term of the equation.

3.1 The long-run relationship

The specification of the long-run relationship reads:

mt − pt = b0 + b1yt + b2irlt + b3irst + b4t + b5et + b6ht (3)
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Table 1 Augmented
Dickey–Fuller test

*,** and *** indicate that the
variables are integrated at
order 1 at the 10%, 5% and
1% level, respectively

Variable t-statistics

Real money stock (log) −7.51***
Real GDP (log) −9.10***
Long-term interest rate −6.34***
Short-term interest rate −7.15***
Real equity prices (log) −10.24***
Real house prices (log) −5.48***

where m stands for the log of money demand, p for the log of the GDP deflator,
y is the log of real GDP, irs and irl the short and long-term interest rates, e
the log of real equity prices, h the log of real house prices and b0 is a constant.
A time trend t is included. The simple Dickey-Fuller test confirmed that all
these variables are integrated of order 1 so that a co-integration vector may be
estimated (Table 1). The Augmented Dickey-Fuller test for higher order AR
processes also rejected a unit root.

A salient finding frequently reported in the literature is that the elasticity
of real money demand with respect to real GDP tends to exceed one, which is
sometimes attributed to the omission of a real wealth variable. Hence, a forti-
ori inclusion of wealth effects should lead to a lower output elasticity, perhaps
forcing it to below one. If so, it would be reasonable to restrict the long-run
elasticities on real GDP and real asset prices to sum to one, i.e. to impose linear
homogeneity in these variables. However, rather than imposing that restriction
from the outset, we prefer to test for it. Therefore the long-term equation was
estimated in the following modified form:

mt − pt = b0 + b′
1yt + b2irlt + b3irst + b4t + b5(et − yt) + b6(ht − yt) (4)

where b′
1 = b1 + b5 + b6 and b′

1 = 1 in the case of homogeneity of order 1.
Table 2 reports the estimation results. The first column shows the results for

a baseline equation without real asset prices. All coefficients have the correct
sign, but that of the long-term interest rate is not significant. As expected, the
elasticity on real GDP is found to be larger than one, with the Wald test clearly
rejecting the hypothesis that it equals unity. As shown in the second column,
this changes when a time trend is added; although it is not significant, the output
elasticity falls and according to the Wald test it is no longer significantly different
from unity. This is broadly consistent with the standard finding in the literature
that the inclusion of a trend leads to a lower real GDP elasticity. Both variants
of the equation pass the Ducky-Fuller co-integration test.

The inclusion of real asset prices in the equation clearly improves the esti-
mation result (third columns of Table 2). Real stock prices exert a statistically
significant negative influence on real money demand, suggesting a substitution
effect, although it is rather small. Meanwhile, real house prices exert a large
and statistically significant positive impact on real money demand, suggesting
complementarity. The hypothesis of a unit root in the residuals is again rejected
and the Wald test indicates that the restriction of homogeneity of degree 1 in
real GDP and real asset prises may be imposed.
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One of our main concerns was that the empirical relationship may have been
disrupted by major events around the time of the creation of the single currency.
Obviously, the advent of the single currency itself on 1 January 1999 qualifies
as the single most important event. Also potentially important has been the
enlargement of what is now the euro area with the conversion of Ostmarks
into Deutschmarks in 1990. This may distort our dataset. The Chow forecast
test (based on estimations up to 1990Q1 and 1998Q4, respectively, rejected a
structural break associated with the advent of the euro, but it did detect a break
related to the German currency unification. Therefore the model was re-esti-
mated with a dummy variable which has a value 1 prior to the conversion and
0 afterwards (fourth column of Table 2). The dummy is indeed very significant
and has the expected sign (negative, because the money stock pre-unification
was smaller than post-unification), but its inclusion hardly affects the other
coefficients. Co-integration is again confirmed and the Wald test on homogene-
ity is passed. The last column of Table 2 shows the result after strict homgeneity
was imposed, and we consider this as our final co-integration relationship.

3.2 The short-run relationship

The next step of the procedure consists in estimating the short term dynamic
relationship explaining the change in the real money stock. The short-run equa-
tion to be estimated reads:

�(m − p)t = αECMt−1 + a0 +
4∑

i=1

a1i�(m − p)t−i +
4∑

i=1

a2i�yt−i

+
4∑

i=1

a2i�irlt−i +
4∑

i=1

a3i�irst−i +
4∑

i=1

a4i�et−i

+
4∑

i=1

a5i�ht−i +
4∑

i=0

a6i�Dt−i (5)

where

ECMt−1 = mt−1 − pt−1 − yt−1 − b0 − b2irlt−1 − b3irst−1 − b4(t − 1)

− b5(et−1 − yt−1) − b6(ht−1 − yt−1) − b7Dt−1

where � stands for the first difference operator and εt for the standard-nor-
mally distributed error. The cointegrating vector estimated above (fifth column
of Table 2), lagged one quarter, is used to construct the error correction term
(ECM). The dummy variable to capture German currency conversion is again
included, but now as its change (which is equal to minus one in the second
quarter of 1990 and zero otherwise). Initially four lags were introduced. Insig-
nificant variables were removed in a sequential fashion. The results are shown



www.manaraa.com

Wealth effects on money demand 533

Table 3 Dynamic
relationship

*,** and *** denote
significance at the 10, 5 and 1
per cent level.

Dependent variable: � log
Real money stock

Explanatory variables Coefficient Standard error

Constant 0.003 0.001***
Error correction term(t-1) −0.120 0.037***
� log Real money stock (t-1) 0.506 0.069***
� log Real GDP (t-4) 0.167 0.080**
� Short-term interest rate/100 (t-1) −0.256 0.069***
� Dummy −0.034 0.005***
� Dummy (t-1) 0.017 0.006***
R2 adjusted 0.468
SE and SSR 0.005 0.003

in Table 3. The explanatory power is significant, and the standard statistical
tests are passed without difficulties. Importantly, the Chow forecast test rejects
the hypothesis of a break in 1999Q1. The error correction term is significant
at the 1 per cent level, pointing to the existence of an equilibrium relationship
between real money demand, real GDP, interest rates and real asset prices. The
magnitude of the coefficient is somewhat larger than reported in the literature
(Calza et al. 2001; Coenen and Vega 2001; Brand and Cassola 2004). Other
significant variables in the short-run equation are the changes in the short-term
interest rate (with a one-quarter lag) and the rate of growth of real GDP (with
a four-quarter lag). This suggests that only output and short-term interest rates
affect real money demand in the short run while asset markets (bonds, shares
and houses) only play a role as a determinant of demand for real money in
the long-run relationship. This does not look implausible given that portfolio
decisions are essentially of a longer-term nature whereas decisions on liquidity
positions may be expected to be more tightly related to short-run fluctuations
in short-term interest rates and economic activity.

4 Did wealth effects push up M3 growth?

What matters for the policy maker is to what extent wealth fluctuations may
explain the overshooting of the ECB’s M3 target. Breaking down the M3 evo-
lution into the different explanatory components provides information on the
relative contribution of each variable, including the wealth indicators. Substitut-
ing the long-term relationship in the dynamic equation and rearranging yields:

(m − p)t = �{−α(1 − b5 − b6)yt−1 +
4∑

i=1

a2i(yt−i − yt−i−1) − αb2irlt−1

+
4∑

i=1

a2i(irlt−i − irlt−i−1) − αb3irst−1 +
4∑

i=1

a3i(irst−i − irst−i−1)

−αb5et−1 +
4∑

i=1

a4i(et−i − et−i−1) − αb6ht−1 +
4∑

i=1

a5i(ht−i − ht−i−1)

−αb0 + a0 − αb4(t − 1) + εt} (6)
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Table 4 Decomposition of money growth

1999 2000 2001 2002 2003 2004 Average

Nominal M3 0.049 0.053 0.062 0.068 0.072 0.059 0.061
GDP deflator 0.009 0.013 0.023 0.025 0.020 0.020 0.018
Real M3 0.040 0.040 0.039 0.042 0.052 0.039 0.042
Contribution from
Real GDP 0.005 0.056 −0.017 0.021 0.007 0.008 0.013
Long-term interest rate 0.008 −0.008 0.001 0.001 0.005 0.001 0.001
Short-term interest rate 0.009 −0.022 0.010 0.009 0.006 −0.004 0.001
Real equity price −0.002 −0.006 0.003 0.007 0.008 −0.005 0.001
Real house price 0.010 0.016 0.009 0.012 0.016 0.019 0.014
Constant and trend 0.005 0.015 −0.002 0.012 0.008 0.007 0.008
Error term 0.013 −0.017 0.035 −0.014 0.001 0.015 0.005

Annual average year-on-year change in logarithms. Components may not add up to total due to
rounding

where

� = 1
/[

1 − (1 + a11 + α)
(m − p)t−1

(m − p)t
+ a11

(m − p)t−2

(m − p)t

−
∑4

i=2 a1i[(m − p)t−i−(m − p)t−i−1]
(m − p)t

]

Inserting the estimated numerical values of the coefficients in this equation
yields:

(m − p)t = �{0.120∗(1 + 0.028 − 0.291)∗yt−1 + 0.167∗(yt−4 − yt−5)

− 0.120∗0.732∗irlt−1 − 0.120∗0.496∗irst−1 − 0.256∗ (irst−1 − irst−2)

− 0.120∗0.028∗et−1 + 0.120∗0.291∗ht−1 + 0.120∗6.063

+ 0.003 + 0.120∗0.002∗(t − 1) + εt}

where

� = 1
/[

1 − (1 + 0.506 − 0.120)
(m − p)t−1

(m − p)t
+ 0.506∗ (m − p)t−2

(m − p)t

]
(7)

Table 4 reports the results of this breakdown, showing the annual averages
year-on-year growth in money demand and its determinants for the period 1999–
2004. In the period as a whole, the money stock grew on average by roughly 6
% per annum and its real equivalent by around 4 1/4% per annum. About 1
1/4% is explained by real output growth, which leaves 3% to be explained by
a fall in money velocity. Of this, half (1 1/2%) can be explained by the run-up
in real house prices. Hence real house price developments apparently explain
all of the “excess” money growth over an above the 4 1/2% reference value
since the inception of the single currency in 1999. This is a potentially important
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finding. It implies that, abstracting from the impact of the housing boom, money
demand in the euro area since the inception of the single currency has been
growing at almost exactly its target rate of 4 1/2% the European Central Bank
considers to be consistent with price stability in the medium to long run. This
is not to say that “excess” money growth would not be of any concern at all,
but it does suggest that there is no immediate inflation risk associated with the
current development of money demand in the euro area.

5 Concluding remarks

This paper presented an empirical analysis of the demand for money in the euro
area over a period including the introduction of the euro in 1999. The analysis
sought to explain the rapid growth of money since the inception of the euro by
the increase of real asset prices. We regressed real M3 on real GDP, short- and
long-term interest rates and real housing and stock prices within an error-cor-
rection framework. We indeed find evidence of a positive relationship between
house prices and liquidity and a negative relationship with equity prices and
liquidity in the long run. Tests suggest that the relationship is stable and has not
been disrupted by the introduction of the euro on 1 January 1999. The empiri-
cal evidence suggests that a large part of the overshooting may indeed be due
house price developments. This suggest that the systematic overshooting of the
M3 target in the euro area may be less of a puzzle in a low inflation environ-
ment with a credible monetary policy framework where money is considered
to be a relatively safe asset of which agents are prepared to hold more if their
(housing-) wealth position improves. Obviously the euro area and the single
monetary policy are relatively young, and further monitoring will add valuable
information as to the validity of this conclusion.

References

Artis M, Beyer A (2004) Issues in money demand: the case of Europe. J Common Market Stud
42(4):717–736

Avouyi-Dovi S, Diop A, Fonteney EC, Gervais E, Jacquinot P, Mésonnier JS, Sahuc JG (2003) Esti-
mation d’une fonction de demande de monnaie pour la zone euro : une synthèse des resultats.
Bulletin de la Banque de France 111:47–72

Boone L, Mikol F, van den Noord P (2004) Wealth effects on money demand in EMU: econometric
evidence. OECD Economics Department working papers no. 411

Borio C, Lowe L (2002) Asset prices, financial and monetary stability: exploring the nexus. BIS
working paper no. 114

Brand C, Cassola N (2004) A money demand system for euro area M3. Appl Econ 36(8):817–838
Bruggeman A, Donati P, Warne A (2003) Is the demand for euro area M3 stable? ECB working

paper no. 255
Calza A, Gerdesmeier D, Levy J (2001) Euro area money demand: measuring the opportunity costs

appropriately. IMF working paper no. 01/179
Coenen G, Vega JL (2001) The demand for M3 in the euro area. J Appl Econ 16(6):727–748
European Central Bank (ECB) (2004) Monetary analysis in real time. Monthly Bull pp 43–66
Fagan G, Henry J (1998) Long run money demand in the EU: evidence from area-wide aggregates.

Empirical Econ 23(3):483–506



www.manaraa.com

536 L. Boone, P. van den Noord

Fase M, Winder C (1998) Wealth and the demand for money in the European Union. Empirical
Econ 23(3):507–524

Friedman M (1970) A theoretical framework for monetary analysis. J Polit Econ 78(2):293–238
Friedman M (1988) Money and the stock market. J Polit Econ 96(2):221–245
Girouard N, Kennedy M, van den Noord P, André C (2006) Recent house price developments: the

role of fundamentals. OECD Economics Department working papers no. 475
Institut für Weltwirtschaft (2003) Exkurs: zur Stabilität der Geldnachfrage im Euroraum. Thesen

zum Kieler Konjunkturgespräch no. 68
Mackinnon JG (1996) Numerical distribution functions for unit root and cointegration tests. J Appl

Econom 11(6):601–618
Nelson E (2003) The future of monetary aggregates in monetary policy analysis. J Monetary Econ

50(5):1029–1059
Stock J, Watson MW (1993) A simple estimator of cointegrating vectors in higher order integrated

systems. Econometrica 61(4):783–820



www.manaraa.com

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


	Wealth effects on money demand in the euro area
	Abstract
	Introduction
	The state of play
	An augmented model
	The long-run relationship
	The short-run relationship
	Did wealth effects push up M3 growth?
	Concluding remarks
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


