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Abstract

This paper addresses the relative importance of monetary indicators for forecasting in-
�ation in the euro area in a Bayesian framework. Bayesian Model Averaging (BMA)
based on predictive likelihoods provides a framework that allows for the estimation of
inclusion probabilities of a particular variable, that is the probability of that variable
being in the forecast model. A novel aspect of the paper is the discussion of group-
wise inclusion probabilities, which helps to address the empirical question whether the
group of monetary variables is relevant for forecasting euro area in�ation. In our ap-
plication, we consider about thirty monetary and non-monetary indicators for in�ation.
Using this data, BMA provides inclusion probabilities and weights for Bayesian forecast
combination. The empirical results for euro area data show that monetary aggregates and
non-monetary indicators together play an important role for forecasting in�ation, whereas
the isolated information content of both groups is limited. Forecast combination can only
partly outperform single-indicator benchmark models.

Keywords: in�ation forecasting, monetary indicators, Bayesian Model Averaging, inclu-
sion probability

JEL-Classi�cation: E31, E37, C52, C11



Non-technical summary

Forecasting in�ation in the euro area is a matter of particular interest, as the European

Central Bank has to maintain price stability and its monetary policy strategy assigns a

certain role to macroeconomic forecasts. This paper addresses the relative importance

of monetary indicators for forecasting in�ation in the euro area. The analysis is carried

out in a Bayesian framework that explicitly considers model uncertainty with potentially

many explanatory variables. Compared with earlier work, we do not restrict the fore-

cast model to include a particular set of indicators. We rather apply a Bayesian Model

Averaging (BMA) exercise that selects the relevant indicators endogenously according to

their marginal contribution to forecast in�ation. The models are estimated and combined

without tight restrictions on the number and composition of variables included in the

forecasting models. The analysis considers many di¤erent models where monetary and

non-monetary indicators are separated, and of course models, where both monetary and

non-monetary indicators are included.

To assess the empirical relevance of the indicators for in�ation, in particular the rele-

vance of monetary indicators, we estimate individual inclusion probabilities. This is the

posterior probability of a particular variable being in the forecast model. A novel aspect

of the paper is the introduction of group inclusion probabilities, which helps to address

the empirical question whether the group of monetary variables is relevant for forecasting

euro area in�ation. If single indicators don�t have a constant information content for

in�ation over time, which is a well-known fact from the empirical literature, the group-

speci�c probabilities provide less detailed, but more stable information on the relevance

of indicators for in�ation.

In our empirical application, a dataset of about thirty monetary and non-monetary

indicator variables is used as a potential set of indicators for future euro area in�ation.

Model evaluation is carried out using out-of-sample forecasts over the evaluation sample

1999Q1 until 2005Q4 for forecast horizons up to twelve quarters.

The empirical results for euro area data show that apart from a trend measure of

M3, the individual inclusion probabilities of monetary indicators are rather low and not

constant over time. On the other hand, empirical group inclusion probabilities are high

for joint forecast models. These models are characterized by the inclusion of at least one

representative of the monetary indicator and one of the group of non-monetary indicators.

Hence, the empirical results for euro area data show that monetary aggregates and non-

monetary indicators together play an important role for forecasting in�ation, and neither

monetary indicators nor non-monetary indicators should be neglected when forecasting

in�ation.

The results show that the Bayesian forecast combination can outperform single-indicator

forecast models and simple benchmark models only in the second half of the evaluation

sample. Also the single-indicator forecast models often used in the literature can only

partly outperform simple benchmark models. These results are similar to �ndings from



the �Great Moderation�literature and indicate that in an era of price stability, it can be

di¢ cult for sophisticated models to perform well in forecast comparisons.



Nicht-technische Zusammenfassung

Die Prognose der In�ationsrate im Euroraum ist - nicht zuletzt vor dem Hintergrund, dass

die Europäische Zentralbank zur Sicherung der Preisstabilität verp�ichtet ist und dafür

auf Vorhersagen zurückgreift - von großem Interesse. Die vorliegende Arbeit analysiert

die relative Bedeutung von monetären Indikatoren für die Prognose der In�ationsrate im

Euroraum. Die Analyse wird in einemBayesianischenModellrahmen durchgeführt, der ex-

plizit Modellunsicherheit und potenziell eine große Zahl von erklärenden Variablen zulässt.

Verglichen mit bestehenden Arbeiten aus der Literatur nehmen wir keine Beschränkung

des Prognosemodells in Hinblick auf die zu berücksichtigenden Variablen vor. Stattdessen

wird die Auswahl der relevanten Prognoseindikatoren endogen vorgenommen, und zwar

jeweils anhand des empirischen Beitrags eines Indikators zur Prognosegüte für die In�a-

tionsrate. Die Modelle werden ohne harte Restriktionen bezüglich der Zahl der zu berück-

sichtigenden Indikatoren oder der Kombination der Indikatoren geschätzt. Die Analyse

berücksichtigt daher viele verschiedene Modelle, also sowohl separate Modelle, die nur

durch monetäre und nicht-monetäre Indikatoren bestimmt werden, als auch Modelle, die

gleichzeitig monetäre und nicht-monetäre Indikatoren enthalten.

Um die empirische Relevanz der In�ationsindikatoren einzuschätzen, insbesondere die

Relevanz monetärer Variablen, werden Inklusionswahrscheinlichkeiten verwendet. Dies

sind die im Bayesianischen Ansatz ermittelten a posteriori Wahrscheinlichkeiten, dass

eine Variable zum Prognosemodell gehört. Ein neuer Aspekt dieses Papiers ist die Ein-

führung von gruppenweisen Inklusionswahrscheinlichkeiten, welche dazu beitragen, die

Bedeutung der Gruppe der monetären Variablen für die In�ationsprognose herauszuar-

beiten. Wenn einzelne Indikatoren keinen zeitstabilen Informationsgehalt für die In�ations

haben - was ein stilisiertes Faktum in der empirischen Literatur ist -, können die grup-

penweise berechneten Inklusionswahrscheinlichkeiten zwar weniger detailierte, aber dafür

stabilere Informationen über die Relevanz von Indikatoren geben.

In der empirischen Anwendung wird ein Datensatz von etwa dreissig monetären und

nicht-monetären potenziellen Variablen für die Prognose der In�ationsrate im Euroraum

verwendet. Die Evaluierung der Modelle wird mit Prognosen ausserhalb des Schätzzeit-

raums vorgenommen. Die Evaluierungsperiode liegt zwischen 1999Q1 und 2005Q4. Der

Prognosehorizont beträgt jeweils bis zu zwölf Quartale.

Die empirischen Ergebnisse für den Euroraum zeigen, dass mit Ausnahme des Trends

für M3 die indivduellen Inklusionswahrscheinlichkeiten für einzelne monetäre Indikatoren

eher gering und nicht zeitstabil sind. Gruppenweise Inklusionswahrscheinlichkeiten für

Modelle, in denen sowohl monetäre als auch nicht-monetäre Indikatoren auftreten, sind

jedoch hoch. Dies bedeutet, dass jeweils Repräsentanten aus der Gruppe der monetären

und nicht-monetären Indikatoren Eingang in das Prognosemodell �nden. Den Ergebnissen

zufolge spielen für den Euroraum sowohl monetäre als auch nicht-monetäre Indikatoren

eine große Rolle für die In�ationsprognose; weder die eine noch die andere Gruppe von

Indikatoren sollte vernachlässigt werden.



Die Prognoseergebnisse zeigen, dass die aus der Bayesianischen Schätzung abgeleitete

Prognosekombination nur in der zweiten Hälte des Evaluierungszeitraums besser prog-

nostiziert als Modelle mit Einzelindikatoren und naive Vergleichsmodelle. Auch die in

der Literatur häu�g verwendeten Einzelindikatoren können die naiven Vergleichsmodelle

nur vereinzelt schlagen. Insgesamt scheinen die Ergebnisse vergleichbar mit denen aus

der Literatur zur �Great Moderation�zu sein. Auch dort zeigt sich, dass in Zeiten hoher

Preisstabilität anspruchsvolle Modelle bei Prognosevergleichen nicht notwendigerweise gut

abschneiden.
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The following Discussion Papers have been published since 2006: 

Series 1: Economic Studies 
 

 1 2006 The dynamic relationship between the Euro 
   overnight rate, the ECB’s policy rate and the Dieter Nautz 
   term spread Christian J. Offermanns 
 
 2 2006 Sticky prices in the euro area: a summary of Álvarez, Dhyne, Hoeberichts 
   new micro evidence Kwapil, Le Bihan, Lünnemann 
    Martins, Sabbatini, Stahl 
    Vermeulen, Vilmunen 
 
 3 2006 Going multinational: What are the effects  
   on home market performance? Robert Jäckle 
 
 4 2006 Exports versus FDI in German manufacturing: 
   firm performance and participation in inter- Jens Matthias Arnold 
   national markets Katrin Hussinger 
 
 5 2006 A disaggregated framework for the analysis of Kremer, Braz, Brosens 
   structural developments in public finances Langenus, Momigliano 
    Spolander  
 
 6 2006 Bond pricing when the short term interest rate Wolfgang Lemke  
   follows a threshold process Theofanis Archontakis 
 
 7 2006 Has the impact of key determinants of German 
   exports changed?  
   Results from estimations of Germany’s intra  
   euro-area and extra euro-area exports Kerstin Stahn 
 
 8 2006 The coordination channel of foreign exchange Stefan Reitz 
   intervention: a nonlinear microstructural analysis Mark P. Taylor 
 
 9 2006 Capital, labour and productivity: What role do Antonio Bassanetti 
   they play in the potential GDP weakness of Jörg Döpke, Roberto Torrini 
   France, Germany and Italy? Roberta Zizza 



 

 22

 
 10 2006 Real-time macroeconomic data and ex ante J. Döpke, D. Hartmann 
   predictability of stock returns C. Pierdzioch 
 11 2006 The role of real wage rigidity and labor market  
   frictions for unemployment and inflation  Kai Christoffel 
   dynamics Tobias Linzert 
 
 12 2006 Forecasting the price of crude oil via 
   convenience yield predictions Thomas A. Knetsch 
 
 13 2006 Foreign direct investment in the enlarged EU: 
   do taxes matter and to what extent? Guntram B. Wolff 
 
 14 2006 Inflation and relative price variability in the euro Dieter Nautz 
   area: evidence from a panel threshold model Juliane Scharff 
 
 15 2006 Internalization and internationalization 
   under competing real options Jan Hendrik Fisch 
 
 16 2006 Consumer price adjustment under the 
   microscope: Germany in a period of low Johannes Hoffmann 
   inflation Jeong-Ryeol Kurz-Kim 
 
 17 2006 Identifying the role of labor markets Kai Christoffel 
   for monetary policy in an estimated Keith Küster 
   DSGE model Tobias Linzert 
 
 18 2006 Do monetary indicators (still) predict 
   euro area inflation? Boris Hofmann 
 
 19 2006 Fool the markets? Creative accounting, Kerstin Bernoth 
   fiscal transparency and sovereign risk premia Guntram B. Wolff 
 
 20 2006 How would formula apportionment in the EU 
   affect the distribution and the size of the  Clemens Fuest 
   corporate tax base? An analysis based on  Thomas Hemmelgarn 
   German multinationals Fred Ramb 
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 21 2006 Monetary and fiscal policy interactions in a New 
   Keynesian model with capital accumulation Campbell Leith 
   and non-Ricardian consumers Leopold von Thadden 
 
 22 2006 Real-time forecasting and political stock market Martin Bohl, Jörg Döpke 
   anomalies: evidence for the U.S. Christian Pierdzioch 
 
 23 2006 A reappraisal of the evidence on PPP:  
   a systematic investigation into MA roots  Christoph Fischer 
   in panel unit root tests and their implications Daniel Porath 
 
 24 2006 Margins of multinational labor substitution Sascha O. Becker 
    Marc-Andreas Mündler 
 
 25 2006 Forecasting with panel data Badi H. Baltagi 
 
 26 2006 Do actions speak louder than words? Atsushi Inoue 
   Household expectations of inflation based Lutz Kilian 
   on micro consumption data Fatma Burcu Kiraz 
 
 27 2006 Learning, structural instability and present H. Pesaran, D. Pettenuzzo 
   value calculations A. Timmermann 
 
 28 2006 Empirical Bayesian density forecasting in  Kurt F. Lewis 
   Iowa and shrinkage for the Monte Carlo era Charles H. Whiteman 
 
 29 2006 The within-distribution business cycle dynamics Jörg Döpke  
   of German firms Sebastian Weber 
 
 30 2006 Dependence on external finance: an inherent George M. von Furstenberg 
   industry characteristic? Ulf von Kalckreuth 
 
 31 2006 Comovements and heterogeneity in the  
   euro area analyzed in a non-stationary  
   dynamic factor model Sandra Eickmeier 
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 32 2006 Forecasting using a large number of predictors: Christine De Mol 
   is Bayesian regression a valid alternative to Domenico Giannone 
   principal components? Lucrezia Reichlin 
 
 33 2006 Real-time forecasting of GDP based on  
   a large factor model with monthly and  Christian Schumacher 
   quarterly data Jörg Breitung 
 
 34 2006 Macroeconomic fluctuations and bank lending: S. Eickmeier 
   evidence for Germany and the euro area B. Hofmann, A. Worms 
 
 35 2006 Fiscal institutions, fiscal policy and Mark Hallerberg 
   sovereign risk premia Guntram B. Wolff 
 
 36 2006 Political risk and export promotion: C. Moser 
   evidence from Germany T. Nestmann, M. Wedow 
 
 37 2006 Has the export pricing behaviour of German 
   enterprises changed? Empirical evidence 
   from German sectoral export prices Kerstin Stahn 
 
 38 2006 How to treat benchmark revisions? 
   The case of German production and Thomas A. Knetsch 
   orders statistics Hans-Eggert Reimers 
 
 39 2006 How strong is the impact of exports and 
   other demand components on German 
   import demand? Evidence from euro-area 
   and non-euro-area imports Claudia Stirböck 
 
 40 2006 Does trade openness increase C. M. Buch, J. Döpke 
   firm-level volatility? H. Strotmann 
 
 41 2006 The macroeconomic effects of exogenous Kirsten H. Heppke-Falk 
   fiscal policy shocks in Germany: Jörn Tenhofen 
   a disaggregated SVAR analysis Guntram B. Wolff 
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 42 2006 How good are dynamic factor models 
   at forecasting output and inflation? Sandra Eickmeier 
   A meta-analytic approach Christina Ziegler 
 
 43 2006 Regionalwährungen in Deutschland –  
   Lokale Konkurrenz für den Euro? Gerhard Rösl 
 
 44 2006 Precautionary saving and income uncertainty 
   in Germany – new evidence from microdata Nikolaus Bartzsch 
 
 45 2006 The role of technology in M&As: a firm-level Rainer Frey 
   comparison of cross-border and domestic deals Katrin Hussinger 
 
 46 2006 Price adjustment in German manufacturing: 
   evidence from two merged surveys Harald Stahl 
 
 47 2006 A new mixed multiplicative-additive model 
   for seasonal adjustment Stephanus Arz 
 
 48 2006 Industries and the bank lending effects of Ivo J.M. Arnold 
   bank credit demand and monetary policy Clemens J.M. Kool 
   in Germany Katharina Raabe 
 
 01 2007 The effect of FDI on job separation Sascha O. Becker 
    Marc-Andreas Mündler 
 
 02 2007 Threshold dynamics of short-term interest rates:  
   empirical evidence and implications for the Theofanis Archontakis 
   term structure Wolfgang Lemke 
 
 03 2007 Price setting in the euro area:  Dias, Dossche, Gautier 
   some stylised facts from individual Hernando, Sabbatini 
   producer price data Stahl, Vermeulen 
 
 04 2007 Unemployment and employment protection 
   in a unionized economy with search frictions Nikolai Stähler 
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 05 2007 End-user order flow and exchange rate dynamics S. Reitz, M. A. Schmidt 
    M. P. Taylor 
 
 06 2007 Money-based interest rate rules: C. Gerberding 
   lessons from German data F. Seitz, A. Worms 
 
 07 2007 Moral hazard and bail-out in fiscal federations: Kirsten H. Heppke-Falk 
   evidence for the German Länder Guntram B. Wolff 
 
 08 2007 An assessment of the trends in international 
   price competitiveness among EMU countries Christoph Fischer 
 
 09 2007 Reconsidering the role of monetary indicators 
   for euro area inflation from a Bayesian Michael Scharnagl 
   perspective using group inclusion probabilities Christian Schumacher 
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Series 2: Banking and Financial Studies 
 
 01 2006 Forecasting stock market volatility with J. Döpke, D. Hartmann 
   macroeconomic variables in real time C. Pierdzioch 
 
 02 2006 Finance and growth in a bank-based economy: Michael Koetter  
   is it quantity or quality that matters? Michael Wedow 
 
 03 2006 Measuring business sector concentration 
   by an infection model  Klaus Düllmann 
 
 04 2006 Heterogeneity in lending and sectoral Claudia M. Buch 
   growth: evidence from German Andrea Schertler 
   bank-level data  Natalja von Westernhagen 
 
 05 2006 Does diversification improve the performance Evelyn Hayden 
   of German banks? Evidence from individual Daniel Porath 
   bank loan portfolios  Natalja von Westernhagen 
 
 06 2006 Banks’ regulatory buffers, liquidity networks Christian Merkl 
   and monetary policy transmission Stéphanie Stolz 
 
 07 2006 Empirical risk analysis of pension insurance – W. Gerke, F. Mager 
   the case of Germany  T. Reinschmidt 
      C. Schmieder 
 
 08 2006 The stability of efficiency rankings when 
   risk-preferences and objectives are different Michael Koetter 
 
 09 2006 Sector concentration in loan portfolios Klaus Düllmann 
   and economic capital  Nancy Masschelein 
 
 10 2006 The cost efficiency of German banks: E. Fiorentino 
   a comparison of SFA and DEA A. Karmann, M. Koetter 
 
 11 2006 Limits to international banking consolidation F. Fecht, H. P. Grüner 
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 12 2006 Money market derivatives and the allocation Falko Fecht 
   of liquidity risk in the banking sector Hendrik Hakenes 
 
 01 2007 Granularity adjustment for Basel II Michael B. Gordy 
     Eva Lütkebohmert 
 
 02 2007 Efficient, profitable and safe banking: 
   an oxymoron? Evidence from a panel Michael Koetter 
   VAR approach  Daniel Porath 
 
 03 2007 Slippery slopes of stress: ordered failure Thomas Kick 
   events in German banking  Michael Koetter 
 
 04 2007 Open-end real estate funds in Germany – C. E. Bannier 
   genesis and crisis  F. Fecht, M. Tyrell 
 
 05 2007 Diversification and the banks’ 
   risk-return-characteristics – evidence from A. Behr, A. Kamp 
   loan portfolios of German banks C. Memmel, A. Pfingsten 
 
 06 2007 How do banks adjust their capital ratios? Christoph Memmel 
   Evidence from Germany  Peter Raupach 
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Visiting researcher at the Deutsche Bundesbank 

 
 
The Deutsche Bundesbank in Frankfurt is looking for a visiting researcher. Among others 
under certain conditions visiting researchers have access to a wide range of data in the 
Bundesbank. They include micro data on firms and banks not available in the public. 
Visitors should prepare a research project during their stay at the Bundesbank. Candidates 
must hold a Ph D and be engaged in the field of either macroeconomics and monetary 
economics, financial markets or international economics. Proposed research projects 
should be from these fields. The visiting term will be from 3 to 6 months. Salary is 
commensurate with experience. 
 
Applicants are requested to send a CV, copies of recent papers, letters of reference and a 
proposal for a research project to: 
 
 
Deutsche Bundesbank 
Personalabteilung 
Wilhelm-Epstein-Str. 14 
 
60431 Frankfurt 
GERMANY 
 






