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Non-technical summary 
 

From recent micro data, convincing evidence has been documented for price adjustments, 
showing that 1) despite persistent aggregate inflation, price adjustment at the firm's level is 
quiet flexible. And 2) the hazard function of the time-since-last-adjustment is not constant. 
This evidence brings difficulties for the widely used Calvo model that implies highly rigid 
prices at the micro level as well as a constant hazard function. In this paper, I construct a 
generalized time-dependent model of nominal rigidity and derive the generalized NKPC, 
conditional on a hazard function with an arbitrary shape. 

The analytical solution shows that this version of the NKPC nests the Calvo NKPC in the 
sense that, given a constant hazard function, the effect of lagged inflation exactly cancels the 
effects of lagged expectation terms. In light of this result, we learn that lagged inflation and 
lagged expectations are not extrinsic to the time-dependent model. They are missing in the 
basic Calvo setup, only because the restrictive 'memoryless' pricing assumption cancels them 
out. More importantly, inflation persistence generated by this optimizing model is not 
intrinsic. Instead, it results from the additional autoregressive terms of real marginal cost 
introduced through lagged expectations. The inclusion of these new terms reflects the impact 
of past economic decisions on current outcomes. This paper formulates this idea in a 
theoretical model. 

In the numerical assessment, this paper makes two methodological contributions. Firstly, 
in the calibration exercise, I use the parsimonious Weibull duration model to parameterize the 
hazard function and the average price duration. Secondly, I log-linearize the NKPC around a 
non-zero inflation steady state. Combining dynamic effects of the increasing hazard pricing 
and trend inflation is important because without trend inflation, the increasing-hazard model 
merely changes the timing of pricing behavior. With trend inflation however, relative prices 
disperse quickly with the elapsed time since the last adjustment and as a result, not only the 
timing of the price adjustment but also the magnitude of the adjustment are affected by the 
increasing hazard function. In addition, trend inflation affects all coefficients in the 
generalized NKPC. Thereby the change in the trend inflation affects the relative importance 
between the forward-looking and backward-looking terms in the Phillips curve. 

When simulating the full-scale general equilibrium model, simulation results show that 
the model can jointly account for the following stylized facts from the data: 1) the higher the 
trend inflation is, the more persistent the inflation gap becomes. 2) Trend inflation has a larger 
effect on the persistence of output and real marginal cost than on the persistence of inflation. 
3) The correlation between inflation and real marginal cost decreases further when trend 
inflation is high. 4) The impulse response of inflation to a nominal money growth shock is 
hump-shaped. 



Nicht technische Zusammenfassung 
 

Aktuelle Mikrodaten bieten einen überzeugenden Beleg dafür, dass beim Preisbildungs-
prozess erstens die Preise auf der Unternehmensebene recht flexibel angepasst werden, ob-
wohl die aggregierte Inflation sehr persistent ist und dass zweitens die Hazardfunktion für 
Preisanpassungen seit der letzten Preisänderung nicht konstant ist. Diese Evidenz stellt ein 
Problem in Bezug auf das weit verbreitete Calvo-Modell dar, welches auf der Mikroebene 
sehr starre Preise und eine konstante Hazardfunktion unterstellt. In der vorliegenden Abhand-
lung wird ein verallgemeinertes zeitabhängiges Modell der nominalen Rigidität entwickelt 
und eine verallgemeinerte Neukeynesianische Phillips-Kurve (NKPC) abgeleitet, die eine 
Hazardfunktion mit flexiblem Verlauf annimmt. 
 

Die analytische Lösung zeigt, dass die Calvo-NKPC ein Spezialfall der hier abgeleiteten 
NKCP-Version ist. Bei konstanter Hazardfunktion wird der Effekt eines verzögerten Erwar-
tungsterms vollständig durch den Effekt einer verzögerten Inflation aufgehoben. Bei variabler 
Hazardrate ist dies nicht der Fall. Angesichts dieses Ergebnisses ist festzustellen, dass verzö-
gerte Inflation und verzögerte Erwartungen bei einem zeitabhängigen Modell nicht extrin-
sisch sind. Sie fehlen im Basismodell von Calvo nur deshalb, weil sie durch eine restriktive 
„gedächtnislose“ Preisbildung aufgehoben werden. Noch entscheidender ist, dass die durch 
dieses Modell generierte Inflationspersistenz auch nicht intrinsisch ist. Sie resultiert vielmehr 
aus den zusätzlichen autoregressiven Termen realer Grenzkosten, die über die verzögerten 
Erwartungen einen Einfluss haben. Diese neuen Terme tragen den Auswirkungen in der Ver-
gangenheit getroffener wirtschaftlicher Entscheidungen auf die Gegenwart Rechnung. 
 

Bei der numerischen Umsetzung leistet das Papier zwei methodische Beiträge. Zum ei-
nen wird bei der Kalibrierung das einfache Lebensdauermodell von Weilbull verwendet, um 
die Hazardfunktion und die durchschnittliche Verweildauer von Preisen zu parametrisieren. 
Zum anderen wird die NKPC um eine langfristig gleichgewichtige Inflationsrate log-
linearisiert, die ungleich null ist. Es ist wichtig, die dynamischen Effekte von steigenden Ha-
zardraten und der Trendinflation zusammen zu betrachten, da eine zunehmende Hazardraten 
ohne Berücksichtigung der Trendinflation lediglich die zeitliche Verteilung der Preisanpas-
sung verändern. Wird hingegen die Trendinflation berücksichtigt, wird nicht nur die zeitliche 
Verteilung der Preisanpassung, sondern auch das Ausmaß der Anpassung durch die steigende 
Hazardfunktion beeinflusst. Darüber hinaus wirkt sich die Trendinflation auf alle Koeffizien-
ten der verallgemeinerten NKPC aus. Eine Veränderung der Trendinflation beeinflusst damit 
die relative Bedeutung vorwärtsgerichteter und rückwärtsgerichteter Terme der Philips-Kurve. 
 

Bei Simulierung des vollständigen allgemeinen Gleichgewichtsmodells belegen die Si-
mulationsergebnisse, dass sich anhand des Modells die folgenden stilisierten Fakten aus den 
Daten nachweisen lassen: 1) Je höher die Trendinflation ist, desto persistenter wird die Infla-
tionslücke. 2) Die Trendinflation wirkt sich stärker auf die Persistenz der Produktion und der 
realen Grenzkosten aus als auf die der Inflation. 3) Die Korrelation zwischen Inflation und 
realen Grenzkosten nimmt ab, wenn die Trendinflation auf hohem Niveau verläuft. 4) Die 
Impulsantwort der Inflation auf einen Schock der Geldmenge ist buckelförmig. 
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The following Discussion Papers have been published since 2008: 

Series 1: Economic Studies 
 

 01 2008 Can capacity constraints explain 
   asymmetries of the business cycle? Malte Knüppel 
 
 02 2008 Communication, decision-making and the 
   optimal degree of transparency of monetary 
   policy committees Anke Weber 
 
 03 2008 The impact of thin-capitalization rules on Buettner, Overesch 
   multinationals’ financing and investment decisions Schreiber, Wamser 
 
 04 2008 Comparing the DSGE model with the factor model:  
   an out-of-sample forecasting experiment Mu-Chun Wang 
 
 05 2008 Financial markets and the current account – Sabine Herrmann 
   emerging Europe versus emerging Asia Adalbert Winkler 
 
 06 2008 The German sub-national government bond Alexander Schulz 
   market: evolution, yields and liquidity Guntram B. Wolff 
 
 07 2008 Integration of financial markets and national Mathias Hoffmann 
   price levels: the role of exchange rate volatility Peter Tillmann 
 
 08 2008 Business cycle evidence on firm entry Vivien Lewis 
 
 09 2008 Panel estimation of state dependent adjustment 
   when the target is unobserved Ulf von Kalckreuth 
 
 10 2008 Nonlinear oil price dynamics – Stefan Reitz 
   a tale of heterogeneous speculators? Ulf Slopek 
 
 
 11 2008 Financing constraints, firm level adjustment 
   of capital and aggregate implications Ulf von Kalckreuth 
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 12 2008 Sovereign bond market integration: Alexander Schulz 
   the euro, trading platforms and globalization Guntram B. Wolff 
 
 13 2008 Great moderation at the firm level? Claudia M. Buch 
   Unconditional versus conditional output Jörg Döpke 
   volatility Kerstin Stahn 
 
 14 2008 How informative are macroeconomic 
   risk forecasts? An examination of the  Malte Knüppel 
   Bank of England’s inflation forecasts Guido Schultefrankenfeld 
 
 15 2008 Foreign (in)direct investment and 
   corporate taxation Georg Wamser 
 
 16 2008 The global dimension of inflation – evidence Sandra Eickmeier 
   from factor-augmented Phillips curves Katharina Moll 
 
 17 2008 Global business cycles: M. Ayhan Kose 
   convergence or decoupling? Christopher Otrok, Ewar Prasad 
 
 18 2008 Restrictive immigration policy Gabriel Felbermayr 
   in Germany: pains and gains Wido Geis 
   foregone? Wilhelm Kohler 
 
 19 2008 International portfolios, capital Nicolas Coeurdacier 
   accumulation and foreign assets Robert Kollmann 
   dynamics Philippe Martin 
 
 20 2008 Financial globalization and Michael B. Devereux 
   monetary policy Alan Sutherland 
 
 21 2008 Banking globalization, monetary Nicola Cetorelli 
   transmission and the lending channel Linda S. Goldberg 
 
 22 2008 Financial exchange rates and international Philip R. Lane 
   currency exposures Jay C. Shambaugh 
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 23 2008 Financial integration, specialization F. Fecht, H. P. Grüner 
   and systemic risk P. Hartmann 
 
 24 2008 Sectoral differences in wage freezes and Daniel Radowski 
   wage cuts: evidence from a new firm survey Holger Bonin 
 
 25 2008 Liquidity and the dynamic pattern of Ansgar Belke 
   price adjustment: a global view Walter Orth, Ralph Setzer 
 
 26 2008 Employment protection and Florian Baumann 
   temporary work agencies Mario Mechtel, Nikolai Stähler 
 
 27 2008 International financial markets’ influence 
   on the welfare performance of alternative 
   exchange rate regimes Mathias Hoffmann 
 
 28 2008 Does regional redistribution spur growth? M. Koetter, M. Wedow 
 
 29 2008 International financial competitiveness 
   and incentives to foreign direct investment Axel Jochem 
 
 30 2008 The price of liquidity: bank characteristics Falko Fecht 
   and market conditions Kjell G. Nyborg, Jörg Rocholl 
 
 01 2009 Spillover effects of minimum wages Christoph Moser 
   in a two-sector search model Nikolai Stähler 
 
 02 2009 Who is afraid of political risk? Multinational Iris Kesternich 
   firms and their choice of capital structure Monika Schnitzer 
 
 03 2009 Pooling versus model selection for Vladimir Kuzin 
   nowcasting with many predictors: Massimiliano Marcellino 
   an application to German GDP Christian Schumacher 
 
 
 



 

 31

 
 04 2009 Fiscal sustainability and Balassone, Cunha, Langenus 
   policy implications for the euro area Manzke, Pavot, Prammer 
    Tommasino 
 
 05 2009 Testing for structural breaks Jörg Breitung 
   in dynamic factor models Sandra Eickmeier 
 
 06 2009 Price convergence in the EMU? 
   Evidence from micro data Christoph Fischer 
 
 07 2009 MIDAS versus mixed-frequency VAR: V. Kuzin, M. Marcellino 
   nowcasting GDP in the euro area C. Schumacher 
 
 08 2009 Time-dependent pricing and 
   New Keynesian Phillips curve Fang Yao 
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Series 2: Banking and Financial Studies 
 
 01 2008 Analyzing the interest rate risk of banks  
   using time series of accounting-based data: O. Entrop, C. Memmel 
   evidence from Germany  M. Wilkens, A. Zeisler 
 
 02 2008 Bank mergers and the dynamics of Ben R. Craig 
   deposit interest rates  Valeriya Dinger 
 
 03 2008 Monetary policy and bank distress: F. de Graeve 
   an integrated micro-macro approach T. Kick, M. Koetter 
 
 04 2008 Estimating asset correlations from stock prices K. Düllmann 
   or default rates – which method is superior? J. Küll, M. Kunisch 
 
 05 2008 Rollover risk in commercial paper markets 
   and firms’ debt maturity choice Felix Thierfelder 
 
 06 2008 The success of bank mergers revisited – Andreas Behr 
   an assessment based on a matching strategy Frank Heid 
 
 07 2008 Which interest rate scenario is the worst one for 
   a bank? Evidence from a tracking bank approach 
   for German savings and cooperative banks Christoph Memmel 
 
 08 2008 Market conditions, default risk and Dragon Yongjun Tang 
   credit spreads  Hong Yan 
 
 09 2008 The pricing of correlated default risk: Nikola Tarashev 
   evidence from the credit derivatives market Haibin Zhu 
 
 10 2008 Determinants of European banks’ Christina E. Bannier 
   engagement in loan securitization Dennis N. Hänsel 
 
 11 2008 Interaction of market and credit risk: an analysis Klaus Böcker 
   of inter-risk correlation and risk aggregation Martin Hillebrand 
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 12 2008 A value at risk analysis of credit default swaps B. Raunig, M. Scheicher 
 
 13 2008 Systemic bank risk in Brazil: an assessment of 
   correlated market, credit, sovereign and inter- 
   bank risk in an environment with stochastic Theodore M. Barnhill, Jr. 
   volatilities and correlations  Marcos Rietti Souto 
 
 14 2008 Regulatory capital for market and credit risk inter- T. Breuer, M. Jandačka 
   action: is current regulation always conservative? K. Rheinberger, M. Summer 
 
 15 2008 The implications of latent technology regimes Michael Koetter 
   for competition and efficiency in banking Tigran Poghosyan 
 
 16 2008 The impact of downward rating momentum  André Güttler 
   on credit portfolio risk  Peter Raupach 
 
 17 2008 Stress testing of real credit portfolios F. Mager, C. Schmieder 
 
 18 2008 Real estate markets and bank distress M. Koetter, T. Poghosyan 
 
 
 19 2008 Stochastic frontier analysis by means of maxi- Andreas Behr 
   mum likelihood and the method of moments Sebastian Tente 
 
 20 2008 Sturm und Drang in money market funds: Stehpan Jank 
   when money market funds cease to be narrow Michael Wedow 
 
 01 2009 Dominating estimators for the global Gabriel Frahm 
   minimum variance portfolio  Christoph Memmel 
 
 02 2009 Stress testing German banks in a Klaus Düllmann 
   downturn in the automobile industry Martin Erdelmeier 
 
 03 2009 The effects of privatization and consolidation E. Fiorentino 
   on bank productivity: comparative evidence A. De Vincenzo, F. Heid 
   from Italy and Germany  A. Karmann, M. Koetter 
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 04 2009 Shocks at large banks and banking sector Sven Blank, Claudia M. Buch 
   distress: the Banking Granular Residual Katja Neugebauer 
 
 05 2009 Why do savings banks transform sight 
   deposits into illiquid assets less intensively Dorothee Holl 
   than the regulation allows?  Andrea Schertler 
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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 PhD 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 
 






