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Inflation Inertia and the Optimal Hybrid
Inflation/Price-Level Target∗

Øistein Røisland†
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Abstract

A hybrid inflation/price-level target combines elements of both in-
flation and price-level targets. The paper derives a hybrid target within
a new Keynesian model with inflation persistence due to price indexa-
tion. The result generalizes a result by Vestin (2005) that the optimal
policy could be implemented with a price-level targeting regime. We
show that the optimal price-level drift in the hybrid target is equal to
the degree of price indexation.
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1 Introduction

John Maynard Keynes suggested that monetary policy should regulate the
supply of money so that "the index number of prices will never move far
from a fixed point."1 Except for Sweden in the thirties,2 no central banks
have followed up Keynes’ idea and adopted price-level targeting, although
inflation targeting has become a popular monetary regime. The difference
between price-level and inflation targeting is that the former implies a sta-
tionary price level, while the latter implies complete price-level drift and
thus a non-stationary price level.

Price-level targeting has been subject of renewed interest in recent years
due to theoretical results characterizing optimal policy under commitment.

∗A thank Sharon McCaw, Tommy Sveen, David Vestin and Tony Yates for useful
comments and discussions. The usual disclaimer applies.

†Norges Bank (Central Bank of Norway), P.O.Box 1179 Sentrum, 0107 Oslo, phone:
+47 22 31 67 39, fax: +47 22 42 40 62, e-mail: oistein.roisland@norges-bank.no. The
views expressed are the author’s own and not necessarily those of Norges Bank.

1Keynes (1923), cited in King (1998).
2See Berg and Jonung (1998).
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In the canonical forward-looking new Keynesian model, optimal monetary
policy under commitment in the timeless perspective is characterized by a
stationary price level, while discretionary policy gives rise to a unit root in
the price-level.3 In order to overcome the inefficiency from discretion, Vestin
(forthcoming) showed that if the standard loss function was replaced by an
appropriately specified loss function with a price-level target, the monetary
policy under discretion would be identical to the optimal policy under com-
mitment. The intuition for the result is that a price-level target requires
a period of inflation below target after a positive cost-push shock. When
inflation is expected to be low in the future, firms respond to the shock by
increasing prices by less, such that the shock has less effect on inflation to-
day. How advantageous price-level targeting is relative to inflation targeting
hinges, however, on the degree of forward-lookingness in the Phillips curve.

Batini and Yates (2003) introduced a new perspective on the analysis
of price-level and inflation targets by considering a ’hybrid’ target, which
is a weighted average of an inflation target and a price-level target. They
did not, however, use a utility-based welfare loss function as an evaluation
criterion, and did not derive an optimal hybrid targeting regime.

Here, we extend the model by Vestin (2005) in two directions. First, we
consider the more general new Keynesian model with inflation persistence
introduced by Woodford (2003). Second, we adopt Batini and Yates’ (2003)
hybrid inflation/price-level targeting regime, which embeds both inflation
targeting and price-level targeting. By combining these extensions, we reach
a simple generalization of Vestin’s results that yields some new insights to
the debate on price-level versus inflation targeting.

2 The model

We consider the following new Keynesian model:

xt = Etxt+1 − 1
σ
(it −Etπt+1 − rnt ) (1)

πt − γπt−1 = β(Etπt+1 − γπt) + κxt + ut (2)

Equation (1) can be derived from the Euler equation for the representative
household’s consumption decision, where xt is the output gap, defined as the
deviation of output from the flexible-price level of output, it is the nominal
interest rate, πt is the rate of inflation, rnt is the flexible-price real interest
rate, and ut is a white noise mark-up (’cost-push’) shock. Equation (2)
is a ’hybrid’ new Keynesian Phillips curve, which is derived by Woodford
(2003) assuming that a fixed fraction of randomly chosen firms reset their
prices in any given period, while the remaining firms index their prices to

3See Clarida et al. (1999) and Woodford (2003).
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a fraction γ of lagged inflation. A similar Phillips curve has been derived
by Amato and Laubach (2003) and Steinsson (2003), where the existence
of the backward-looking term was due to rule-of-thumb behavior among
price setters. Woodford showed that under these assumptions, a second-
order approximation to consumers’ utility gives the following welfare loss
function:4

E0(1− β)
∞X
t=0

βt[(πt − γπt−1)2 + λx2t ], (3)

where the relative weight λ on the output gap depends on the deep para-
meters of the model.

Suppose that the central bank is not able to enforce a policy under
commitment (in a timeless perspective). A large strand of the monetary
policy literature focusses on specifying modified loss functions that gives
the central bank incentives to conduct a policy that replicates the optimal
policy under commitment.5 In the pure forward-looking model, i.e., γ = 0,
Vestin (2005) showed that the optimal policy would be implemented if the
government assigned the following loss function to the central bank:

E0(1− β)
∞X
t=0

βt[p2t + λ̃x2t ], (4)

where λ̃ depends on the parameters in the model (in a non-closed-form way).
We consider the more general hybrid price-level/inflation target sug-

gested by Batini and Yates (2003) and assume that the government assigns
the following loss function to the central bank:

E0(1− β)
∞X
t=0

βt[(pt − ηpt−1)2 + λ̂x2t ], (5)

where pt is the price level (in logs), and λ̂ is a choice parameter for the
government. The parameter η (0 ≤ η ≤ 1) specifies the degree of price-level
drift. If η = 1, there is full drift and the loss function collapses to an inflation
target. If η = 0, there is a (pure) price-level target. Batini and Yates also
investigated the intermediate regimes, but did not derive an optimal degree
of price-level drift.

As noted by Woodford (2003), by defining πqt ≡ πt−γπt−1 and inserting
this into equations (2) and (3), and noting the xt can be treated as the

4The welfare loss function under the rule-of-thumb assumptions of Amato and Laubach
(2003) and Steinsson (2003) are similar, albeit not identical, to the welfare loss function
under price indexation.

5See e.g., Jensen (2002), Walsh (2003), Söderström (forthcoming ), and Nessèn and
Vestin (forthcoming).
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control variable instead of it, we see that the policy problem becomes iso-
morphic to the standard forward-looking model. Based on this insight, we
can generalize Vestin’s (2005) result. Since Vestin showed that πt should
be replaced by pt in the loss function, we apply the ’isomorphism result’
and replace πqt in equation (3) by the level variable qt ≡ pt − γpt−1. The
optimal weight on the output gap term is then equal to the optimal weight
in the forward-looking model, i.e., λ = λ̃. The optimal policy can therefore
be implemented by assigning the following loss function to the central bank:

E0(1− β)
∞X
t=0

βt[(pt − γpt−1)2 + λ̃x2t ]. (6)

Thus, it is possible to achieve a policy that is identical to the optimal policy
under commitment if the central bank minimizes a modified loss function
with a Batini-Yates type of hybrid target, where the degree of price-level
drift in the hybrid target is equal to the degree of price indexation, i.e.,
η = γ.

While Vestin considered the extreme case with no indexation, it is inter-
esting to consider the other extreme with complete indexation. By setting
γ = 1 in (5), we have the interesting result that the optimal monetary
regime is (flexible) inflation targeting. There is an ongoing discussion about
whether inflation targeting central banks should aim for price stability in the
more ambitious sense of price level targeting. The above result shows, how-
ever, that if there is full indexation, which Giannoni and Woodford (2003)
argue fits US data best and is also assumed by Christiano et al. (2005),
central banks should keep on targeting inflation and not aim for price-level
level targeting.

3 Conclusion

We have derived an optimal hybrid inflation/price level target as proposed
by Batini and Yates (2003) in a new Keynesian model with inflation per-
sistence stemming from price indexation. Building on the results by Vestin
(forthcoming), we showed that the optimal degree of price-level drift in the
hybrid target is equal to the degree of price indexation. In the case of com-
plete indexation, the optimal monetary regime is flexible inflation targeting.

4



References
Amato, J., and T. Laubach (2003). "Rule-of-Thumb Behavior and Mon-

etary Policy." European Economic Review, Vol 47 (5), 791-831.
Batini. N. and A. Yates (2003). "Hybrid Inflation and Price-Level Tar-

geting". Journal of Money, Credit, and Banking 35.
Berg, C. and L. Jonung (1999). "Pioneering Price Level Targeting: The

Swedish Experience 1931-1937." Journal of Monetary Economics 43(3), 525-
552.

Christiano, L. J., M. S. Eichenbaum, and C. L. Evans (2005). "Nominal
Rigidities and the Dynamic Effects of a Shock to Monetary Policy". Journal
of Political Economy, 113 (1), 1-45.

Clarida, R., J. Galì and M. Gertler (1999). ”The Science of Monetary
Policy: A New Keynesian Perspective”. Journal of Economic Literature 37,
1661-1707.

Giannoni, M. and M. Woodford (2003). "Optimal Inflation Targeting
Rules". In B. S. Bernanke and M. Woodford, eds, Inflation Targeting. Uni-
versity of Chicago Press, Chicago.

Jensen, H. (2002). "Targeting Nominal Income Growth or Inflation?"
American Economic Review 92, 928-956.

King, M. (1998). "Mr King explores lessons from the UK labour market."
BIS Review 1003/1998.

Keynes, J. M. (1923). "Notes for the Lecture to the National Liberal
Club", reprinted in Collected Writings of John Maynard Keynes, Vol. XIX,
Macmillan, London, 1991.

Nessèn, M. and D. Vestin (forthcoming). "Average Inflation Targeting".
Journal of Money, Credit, and Banking.

Steinsson, J. (2003). "Optimal Monetary Policy in an Economy with
Inflation Presistence". Journal of Monetary Economics 50,1425-1456.

Söderström, U. (2005). "Targeting Inflation with a Role for Money".
Economica, forthcoming.

Vestin, D. (2005). "Price-Level Targeting versus Inflation Targeting in
a Forward-Looking Model." Journal of Monetary Economics, forthcoming.

Walsh, C. (2003). "Speed Limit Policies: The Output Gap and Optimal
Monetary Policy." American Economic Review, 93(1), 265-278

Woodford, M. (2003). Interest and Prices. Princeton University Press,
Princeton.

5



 6

WORKING PAPERS (ANO) FROM NORGES BANK 2002-2005  
Working Papers were previously issued as Arbeidsnotater from Norges Bank, see Norges Bank’s 
website http://www.norges-bank.no  
2002/1 Bache, Ida Wolden 

Empirical Modelling of Norwegian Import Prices 
Research Department 2002, 44p 

2002/2 Bårdsen, Gunnar og Ragnar Nymoen 
Rente og inflasjon 
Forskningsavdelingen 2002, 24s 

2002/3 Rakkestad, Ketil Johan 
Estimering av indikatorer for volatilitet 
Avdeling for Verdipapirer og internasjonal finans Norges Bank 33s 

2002/4 Akram, Qaisar Farooq 
PPP in the medium run despite oil shocks: The case of Norway 
Research Department 2002, 34p 

2002/5 Bårdsen, Gunnar, Eilev S. Jansen og Ragnar Nymoen 
Testing the New Keynesian Phillips curve 
Research Department 2002, 38p 

2002/6 Lindquist, Kjersti-Gro 
The Effect of New Technology in Payment Services on Banks’Intermediation 
Research Department 2002, 28p 

2002/7 Sparrman, Victoria 
Kan pengepolitikken påvirke koordineringsgraden i lønnsdannelsen? En empirisk analyse. 
Forskningsavdelingen 2002, 44s 

2002/8 Holden, Steinar 
The costs of price stability - downward nominal wage rigidity in Europe 
Research Department 2002, 43p 

2002/9 Leitemo, Kai and Ingunn Lønning 
Simple Monetary Policymaking without the Output Gap 
Research Department 2002, 29p 

2002/10 Leitemo, Kai 
Inflation Targeting Rules: History-Dependent or Forward-Looking? 
Research Department 2002, 12p 

2002/11 Claussen, Carl Andreas 
Persistent inefficient redistribution 
International Department 2002, 19p 

2002/12 Næs, Randi and Johannes A. Skjeltorp 
Equity Trading by Institutional Investors: Evidence on Order Submission Strategies 
Research Department 2002, 51p 

2002/13 Syrdal, Stig Arild  
A Study of Implied Risk-Neutral Density Functions in the Norwegian Option Market 
Securities Markets and International Finance Department 2002, 104p 

2002/14 Holden, Steinar and John C. Driscoll 
A Note on Inflation Persistence 
Research Department 2002, 12p 

2002/15 Driscoll, John C. and Steinar Holden 
Coordination, Fair Treatment and Inflation Persistence 
Research Department 2002, 40p 

2003/1 Erlandsen, Solveig  
Age structure effects and consumption in Norway, 1968(3) – 1998(4) 
Research Department 2003, 27p 

2003/2 Bakke, Bjørn og Asbjørn Enge  
Risiko i det norske betalingssystemet 
Avdeling for finansiell infrastruktur og betalingssystemer 2003, 15s 

2003/3 Matsen, Egil and Ragnar Torvik 



 7

Optimal Dutch Disease 
Research Department 2003, 26p 

2003/4 Bache, Ida Wolden 
Critical Realism and Econometrics 
Research Department 2002, 18p 

2003/5 Humphrey, David B. and Bent Vale 
Scale economies, bank mergers, and electronic payments: A spline function approach 
Research Department 2003, 34p 

2003/6 Moen, Harald  
Nåverdien av statens investeringer i og støtte til norske banker 
Avdeling for finansiell analyse og struktur 2003, 24s 

2003/7 Bjønnes, Geir H., Dagfinn Rime and Haakon O.Aa. Solheim 
Volume and volatility in the FX market: Does it matter who you are? 
Research Department 2003, 24p 

2003/8 Gresvik, Olaf and Grete Øwre  
Costs and Income in the Norwegian Payment System 2001. An application of the Activity 
Based Costing framework 
Financial Infrastructure and Payment Systems Department 2003, 51p 

2003/9 Næs, Randi and Johannes A.Skjeltorp 
Volume Strategic Investor Behaviour and the Volume-Volatility Relation in Equity Markets 
Research Department 2003, 43p 

2003/10 Bjønnes, Geir Høidal and Dagfinn Rime 
Dealer Behavior and Trading Systems in Foreign Exchange Markets 
Research Department 2003, 32p 

2003/11 Lindquist, Kjersti-Gro  
Banks’ buffer capital: How important is risk 
Research Department 2003, 31p 

2004/1 Sveen, Tommy and Lutz Weinke 
Pitfalls in the Modelling of Forward-Looking Price Setting and Investment Decisions 
Research Department 2004, 27p 

2004/2 Andreeva, Olga  
Aggregate bankruptcy probabilities and their role in explaining banks’ loan losses 
Research Department 2004, 44p 

2004/3 Sveen, Tommy and Lutz Weinke 
New Perspectives on Capital and Sticky Prices 
Research Department 2004, 23p 

2004/4 Bårdsen, Gunnar, Jurgen Doornik and Jan Tore Klovland 
A European-type wage equation from an American-style labor market: Evidence from a 
panel of Norwegian manufacturing industries in the 1930s 
Research Department 2004, 22p 

2004/5 Holden, Steinar and Fredrik Wulfsberg 
Downward Nominal Wage Rigidity in Europe 
Research Department 2004, 33p 

2004/6 Næs, Randi 
Ownership Structure and Stock Market Liquidity 
Research Department 2004, 50p 

2004/7 Skjeltorp, Johannes A. and Bernt-Arne Ødegaard 
The ownership structure of repurchasing firms 
Research Department 2004, 54p 

2004/8 Skjeltorp, Johannes A.  
The market impact and timing of open market share repurchases in Norway 
Research Department 2004, 51p 

2004/9 Bowdler, Christopher and Eilev S. Jansen 
Testing for a time-varying price-cost markup in the Euro area inflation process 
Research Department 2004, 19p 

2004/10 Eilev S. Jansen 
Modelling inflation in the Euro Area 



 8

Research Department 2004, 49p 
2004/11 Claudia M. Buch, John C. Driscoll, and Charlotte Østergaard 

Cross-Border Diversification in Bank Asset Portfolios 
Research Department 2004, 39p 

2004/12 Tommy Sveen and Lutz Weinke 
Firm-Specific Investment, Sticky Prices, and the Taylor Principle 
Research Department 2004, 23p 

2004/13 Geir Høidal Bjønnes, Dagfinn Rime og Haakon O.Aa. Solheim 
Liquidity provision in the overnight foreign exchange market 
Research Department 2004, 33p 

2004/14 Steinar Holden 
Wage formation under low inflation 
Research Department 2004, 25p 

2004/15 Roger Hammersland 
Large T and small N: A three-step approach to the identification of cointegrating 
relationships in time series models with a small cross-sectional dimension 
Research Department 2004, 66p 

2004/16 Q. Farooq Akram 
Oil wealth and real exchange rates: The FEER for Norway 
Research Department 2004, 31p 

2004/17 Q. Farooq Akram 
En effisient handlingsregel for bruk av petroleumsinntekter 
Forskningsavdelingen 2004, 40s 

2004/18 Egil Matsen,Tommy Sveen and Ragnar Torvik 
Savers, Spenders and Fiscal Policy in a Small Open Economy 
Research Department 2004, 31s 

2004/19 Roger Hammersland 
The degree of independence in European goods markets: An I(2) analysis of German 
and Norwegian trade data 
Research Department 2004, 45s 

2004/20 Roger Hammersland 
Who was in the driving seat in Europe during the nineties, International financial 
markets or the BUBA? 
Research Department 2004, 35s 

2004/21 Øyvind Eitrheim and Solveig K. Erlandsen 
House prices in Norway 1819–1989 
Research Department 2004, 35s 

2004/22 Solveig Erlandsen and Ragnar Nymoen  
Consumption and population age structure 
Research Department 2004, 22s 

2005/1 Q. Farooq Akram 
Efficient consumption of revenues from natural resources –  
An application to Norwegian petroleum revenues 
Research Department 2005, 33s 

2005/2 Q. Farooq Akram, Øyvind Eitrheim and Lucio Sarno:  
Non-linear dynamics in output, real exchange rates and real money balances: 
Norway, 1830-2003 
Research Department 2005, 53s 

2005/3 Carl Andreas Claussen and Øistein Røisland:  
Collective economic decisions and the discursive dilemma 
Monetary Policy Department 2005, 21s 

2005/4 Øistein Røisland:  
Inflation inertia and the optimal hybrid inflation/price level target. 
Monetary Policy Department 2005, 8s 



Ø
istein R

ø
island

: Inflatio
n inertia and

 the o
p

tim
al hyb

rid
 inflatio

n/
p

rice-level targ
et      

W
o

rking
 Pap

er 2
0

0
5

/
4

KEYWORDS:

Price-level target
Inflation persistence
Commitment

- 33111




