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Abstract

Following Fuhrer and Moore (1995), several authors have proposed alternative
mechanisms to ‘hardwire’ inflation persistence into macroeconomic models, thus
making it structural in the sense of Lucas (1976). Drawing on the experience of the
European Monetary Union, of inflation-targeting countries, and of the new Swiss
monetary policy regime, I show that, in the Phillips curve models proposed by Fuhrer
and Moore (1995), Gali and Gertler (1999), Blanchard and Gali (2007), and Sheedy
(2007), the parameters encoding the ‘intrinsic’ component of inflation persistence are
not invariant across monetary policy regimes, and under the more recent, stable
regimes they are often estimated to be (close to) zero. In line with Cogley and
Sbordone (2008), I explore the possibility that the intrinsic component of persistence
many researchers have estimated in U.S. post-WWII inflation may result from failure
to control for shifts in trend inflation. Evidence from the Euro area, Switzerland, and
five inflation-targeting countries is compatible with such hypothesis.

Keywords: New Keynesian models, inflation persistence, Bayesian estimation.

JEL Classification: E30, E32
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Non Technical Summary

Since Fuhrer and Moore (1995) first documented the inability of New Keynesian
Phillips curve models to replicate the high inflation persistence found in post-WWII
U.S. data, building such persistence into macroeconomic models has been high on the
macroeconomic research agenda. From Fuhrer and Moore (1995) to Sheedy (2007),
several authors have proposed alternative mechanisms to build inflation persistence
as a deep, structural feature of the economy, and, as such, largely invariant to changes
in monetary policy.

In previous work—see Benati (2008)—it has been documented how estimates of
the indexation parameter in hybrid New Keynesian Phillips curves a-la-Christiano,
Eichenbaum, and Evans (2005) and Smets and Wouters (2003) are either equal to
zero, or very low, in all inflation targeting countries; in the Euro area, Germany,
Italy, and France under European Monetary Union; and in Switzerland under the
new (i.e, post-1999) monetary regime. Although uniquely pertaining to hybrid New
Keynesian Phillips curve models featuring indexation, those results nonetheless ques-
tion the notion that the intrinsic component of inflation persistence many researchers
have found in post-WWII U.S. inflation dynamics truly is structural in the sense of
Lucas (1976), and naturally suggest that all Phillips curve models featuring intrinsic
inflation persistence may suffer from the same problem.

This paper applies the same approach of Benati (2008)—i.e., estimating intrinsic
inflation persistence specifications under alternative monetary regimes—to the models
proposed by Fuhrer and Moore (1995), Gali and Gertler (1999), Blanchard and Gali
(2007), and Sheedy (2007). Drawing on the experience of the European Monetary
Union, of inflation-targeting regimes, and of the new Swiss monetary policy regime,
it is shown that in these models,

(1) the parameters encoding the intrinsic component of inflation persistence are
not invariant across monetary policy regimes, and

(2) under the more recent, stable regimes they are often estimated to be (close
to) zero.

Taken together with the previous results based on models with indexation a-la-
Christiano, Eichenbaum, and Evans (2005) and Smets and Wouters (2003), these
findings question the meaningfulness of ‘intrinsic inflation persistence’ models, and
suggest that the intrinsic component of inflation persistence many researchers have
estimated in post-WWII U.S. inflation dynamics might well be the figment of a spec-
ification error. In line with Cogley and Sbordone (2008), the paper then explores the
possibility that such error may stem from failing to control for shifts in trend infla-
tion. Overall, evidence from the Euro area, Switzerland, and five inflation-targeting
countries provides support for such hypothesis.

It is therefore concluded that

(1) intrinsic inflation persistence models are not structural in the sense of Lucas
(1976), as they fail to successfully describe, conditional on a single parameterisation,
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the dynamics of inflation under alternative monetary policy regimes. The very fact
that such models have been specifically designed to capture and reproduce the highly
persistent inflation fluctuations typical of the period comprising the Great Inflation
episode—a period characterised by large shifts in equilibrium (i.e., trend) inflation—
makes them all but incapable of successfully describing, conditional on the very same
parameterisation, inflation dynamics under monetary regimes in which inflation does
not exhibit a significant extent of low-frequency variation.

(i1) On the other hand, New Keynesian models log-linearised around a time-
varying, non-zero trend inflation, and featuring no intrinsic inflation persistence, ap-
pear capable of successfully describing (the evolution of) inflation dynamics across
different monetary policy regimes, so that this class of models appears to offer the
possibility of identifying a model of inflation dynamics which is truly structural in
the sense of Lucas (1976).
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1 Introduction

Since Fuhrer and Moore (1995) first documented the inability of New Keynesian
Phillips curve models to replicate the high inflation persistence found in post-WWII
U.S. data,! ‘hardwiring’ such persistence into macroeconomic models has been high
on the macroeconomic research agenda. From Fuhrer and Moore (1995) to Sheedy
(2007), several authors have proposed alternative mechanisms to build inflation per-
sistence as a deep, structural feature of the economy, and, as such, largely invariant
to changes in monetary policy.?

In previous work—see Benati (2008)—I have documented how estimates of the in-
dexation parameter in hybrid New Keynesian Phillips curves a-la-Christiano, Eichen-
baum, and Evans (2005) and Smets and Wouters (2003) are either equal to zero, or
very low, in all inflation targeting countries; in the Euro area, Germany, Italy, and
France under European Monetary Union; and in Switzerland under the new (i.e,
post-1999) monetary regime. Although uniquely pertaining to hybrid New Keyne-
sian Phillips curve models featuring indexation, these results nonetheless question
the notion that the intrinsic component of inflation persistence many researchers
have found in post-WWII U.S. inflation dynamics truly is structural in the sense of
Lucas (1976), and naturally suggest that all Phillips curve models featuring intrinsic
inflation persistence may suffer from the same problem.

In this paper I apply the same approach of Benati (2008)—i.e., estimating intrinsic
inflation persistence specifications under alternative monetary regimes—to the models
proposed by Fuhrer and Moore (1995), Gali and Gertler (1999), Blanchard and Gali
(2007), and Sheedy (2007).> Drawing on the experience of the European Monetary
Union, of inflation-targeting regimes, and of the new Swiss monetary policy regime,
I show that—in line with my previous work—in these models,

e the parameters encoding the intrinsic component of inflation persistence are not
invariant across monetary policy regimes, and

e under the more recent, stable regimes they are often estimated to be (close to)
Z€ero.

Taken together with my previous results, these findings question the meaningful-
ness of ‘intrinsic inflation persistence’ models, and suggest that the intrinsic com-
ponent of inflation persistence many researchers have estimated in post-WWII U.S.

'On this, see also the extensive discussion in Nelson (1998).

2See in particular Fuhrer and Moore (1995), Gali and Gertler (1999), Christiano, Eichenbaum,
and Evans (2005), Smets and Wouters (2003), Blanchard and Gali (2007), and Sheedy (2007).

3 An obvious question is why not also considering another prominent model featuring intrinsic
inflation persistence, the ‘sticky information” model of Mankiw and Reis—see Mankiw and Reis
(2002) and Mankiw and Reis (2007). Although my original plan for the present work also included
Mankiw and Reis’ model, I have decided to put that material into a separate paper uniquely devoted
to an analysis of several issues pertaining sticky information models.
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inflation dynamics might well be the figment of a specification error. In line with
Cogley and Sbordone (2008), I then explore the possibility that such error may stem
from failing to control for shifts in trend inflation. Overall, evidence from the Euro
area, Switzerland, and five inflation-targeting countries provides support for such
hypothesis.

I therefore conclude that

e intrinsic inflation persistence models are not structural in the sense of Lucas
(1976), as they fail to successfully describe, conditional on a single parameter-
isation, the dynamics of inflation under alternative monetary policy regimes.
The very fact that such models have been specifically designed to capture and
reproduce the highly persistent inflation fluctuations typical of the period com-
prising the Great Inflation episode—a period characterised by large shifts in
equilibrium (i.e., trend) inflation—makes them all but incapable of successfully
describing, conditional on the very same parameterisation, inflation dynamics
under monetary regimes in which inflation does not exhibit a significant extent
of low-frequency variation.

e On the other hand, New Keynesian models log-linearised around a time-varying,
non-zero trend inflation, and featuring no intrinsic inflation persistence, appear
capable of successfully describing (the evolution of) inflation dynamics across
different monetary policy regimes, so that this class of models appears to of-
fer the possibility of identifying a model of inflation dynamics which is truly
structural in the sense of Lucas (1976).

The paper is organised as follows. The next section discusses the intrinsic infla-
tion persistence models considered in the present work, whereas Section 3 motivates
and discusses the Bayesian econometric methodology adopted herein. Section 4 dis-
cusses the evidence from estimation of the structural persistence models. Section 5
estimates—in the spirit of Cogley and Sbordone (2008)—a standard New Keyne-
sian model log-linearised around a time-varying non-zero trend inflation. Section 6
concludes.

2 Alternative Models of Intrinsic Inflation Persis-
tence

This section briefly reviews the main features of the ‘intrinsic inflation persistence’
models we analyse in this paper.

Working Paper Series No 1038
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2.1 Phillips curve models
2.1.1 Fuhrer and Moore (1995)

By defining the logarithms of the nominal contract wage and of the overall price level
as x; and py, respectively, Fuhrer and Moore (1995) proposed the following contracting
specification, in which ‘agents care about relative real wages over the life of the wage
contract’:*

1
Ty — Py = 5[(%71 — De—1) F (T — Pegae)] + v (1)

where y, is a measure of excess demand, and z, 1| is the expectation of variable 2,
conditional on information available at time ¢. Since a key goal of the present work is
to show that this specification is not structural in the sense of Lucas (1976)—as the
weights on past and future expected real wages in (1) are not invariant to changes in
the monetary regime—we replace (1) with

Ty —pr = (1 — pr1) + (1 — @) (Tegrye — Pege) + VY (2)

with 0< « <1. By postulating, as in Fuhrer and Moore (1995), a mark-up of prices
over wages equal to one, (2) immediately leads to the Phillips curve model

Ty = QTy_1 + (1-05)7Tt+1\t + /f(yt‘H/t—l) - (1'05)772r (3)

where 7, is inflation, and ] = m-m,;_; is a forecast error.

2.1.2 Gali and Gertler (1999)

Gali and Gertler (1999) postulated that the economy is populated by two kinds of
firms. A fraction (1-w) is fully forward-looking, and behaves as the firms in the
traditional Calvo model, setting prices optimally given the constraint on the timing
of adjustment deriving from the Calvo ‘lottery’. The remaining firms, on the other
hand, are backward-looking, and in each period reset prices based on a simple rule
of thumb based on the recent history of past inflation. Gali and Gertler (1999) show
that, under this specification, aggregate inflation dynamics is described by

T = )\mct + VpTt—1 + 'Yfﬂ-t—s—l\t (4)

where mc; is the log-deviation of real marginal cost from the value taken in a non-
stochastic steady-state with zero trend inflation, and A\ =(1-w)(1-0)(1-50)¢ ", v, =
wo ™, v = B0y, ¢ = 0+w[1-0(1-5)], where 6 is the Calvo parameter (i.e., the
probability of keeping the price unchanged), and [ is the subjective rate of time
preference.

4Fuhrer and Moore (1995, page 129).
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2.1.3 Blanchard and Gali (2007)

Blanchard and Gali (2007) show that the introduction of real wage rigidities into an
otherwise entirely standard New Keynesian Phillips curve framework gives rise to the
following equation for aggregate inflation dynamics

A
1— L
where L is the lag operator—i.e. Lz;=z; 1—>¢ is a parameter encoding the extent of
real wage rigidity, and x9 is a function of the output gap,

2 = (L-a)  [(1-22)(14+0)ys + ase(yeyi—1)] (6)

with y; being the output gap, (1-a) being the labor share, and ¢ being the labor
supply elasticity. In what follows we set a to 2/3, and—following Ascari and Ropele
(2007)—we calibrate ¢ to 1.

Ty = P + Tot (5)

2.1.4 Sheedy (2007)

The key idea behind Sheedy (2007) is to relax a peculiar (and unattractive) feature
of the Calvo model, i.e. that a firm’s probability of changing its price is independent
of the time the price was last changed. Sheedy (2007) shows that, by replacing this
assumption with the reasonable alternative one that new prices are ‘stickier’ than
older ones—i.e., the probability of a price being changed is higher the longer the
price has stayed unchanged—a standard framework with fully forward-looking firms
produces the backward- and forward—looking Phillips curve

N+1

Z ViTe—i + Z 0iT it + KaCy (7)

where the v,’s and the ¢,’s are the coefficients on lagged and expected inflation,
respectively, k, is the Phillips curve slope, and N is the order of the recursion defining
the price-adjustment probabilities {«;}°,, with

Min(i—1,N) i—1 -1
wmae X | TTu-o) ®
k=i—j
with ;>0 for all © = 1, 2, 3 ..., and with the corresponding survival probabilities
{gi}fil, with
Min(i—1,N)
Gi=(1—a)gi_1— Z Si1—j (9)

i=14j
with ¢;=1. Expressions for x,, the the v,’s and the J,’s as functions of a and the
Y;’s can be found in appendix A.6 of Sheedy (2007). With N=1, the case that will
be considered herein, we have v, = 1, {1-a-1; [1-8(1-a)]} 1, [61, 62) =[B(1+(1-5)7,),
'5271]I, and r, = ch(a+¢1)[1‘5(1‘a)+52¢1]{1‘0“¢1[1‘6(1‘00]}_1-
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2.2 Closing the Phillips curve models

We add a white noise disturbance ¢, ; ~ WN(0,02) to the Phillips curve equations
(3), (4), (5), and (7),> and we close the models by adding a monetary policy rule and
an intertemporal IS curve. Monetary policy is described by a standard Taylor rule
with smoothing,

Ry = pRi1 + (1 — p)[o,m + %yt] +€Rts,  €Rt = PRERi-1 T €Ry (10)

where €r; is a monetary policy disturbance, whereas the backward- and forward-
looking intertemporal IS curve is given by

Yo = VWerrp + (L= — 0 Ry — Togap) + €gar €yr = Pyeyi + &y (11)

where v is the weight of the forward-looking component, ¢ is the inverse of the elas-
ticity of intertemporal substitution in consumption, and €, is an AR(1) disturbance.

2.3 Encoding intrinsic inflation persistence

Irrespective of the differences between their specifications, the four models considered
herein share one common feature: in each model, a single parameter—« in Fuhrer and
Moore (1995), w in Gali and Gertler (1999), s in Blanchard and Gali (2007), and v,
in Sheedy (2007)—encodes the intrinsic component of inflation persistence. In what
follows, our analysis will therefore focus on whether such parameter is structurally
stable across alternative monetary regimes, or whether, instead, its variation across
regimes exhibits a systematic pattern.

3 Bayesian Estimation

We estimate all models via Bayesian methods. Our preference for a Bayesian ap-
proach within the present context—as opposed to either the use of Classical meth-
ods, or GMM single-equation estimation of the Phillips curve models—is extensively
discussed in Benati (2008, Section II.B). Specifically, on the one hand, based on our
experience, pure maximum likelihood tends to produce, within the present context,
fragile results. On the other hand, we eschew GMM single-equation estimation be-
cause the quality of the instruments, and therefore the reliability of the estimates,
is in principle not independent of monetary policy, and on the contrary is crucially
affected by it. Intuitively, under monetary regimes which are very successful at sta-
bilising inflation—Ilike European Monetary Union, inflation targeting regimes, and

5By imposing the white noiseness of €, ; as in Benati (2008) we are essentially ‘stacking the cards
against ourselves’, thus forcing all existing persistence to be absorbed by the structural component.
Our key result of (near) absence of structural persistence under EMU, inflation-targeting, the new
Swiss monetary regime will therefore be all the more striking.
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the new Swiss regime—the quality of the instruments for inflation should be logi-
cally expected to be low, for the simple reason that any information such variables
may contain on future inflation fluctuations will be used by the monetary authority
to move interest rates in order to counter deviations of inflation from equilibrium.
As a consequence, these variables will exhibit, ex post, little informational content,
precisely because the monetary authority has already exploited part or all of such
information to keep inflation under control.® So, given the lack of reliability, in prin-
ciple, of GMM estimates within the present context, and the previously mentioned
fragility or results based on FIML, we regard a full-information Bayesian approach
as the only valid alternative left.

Following, e.g., Lubik and Schorfheide (2004) and An and Schorfheide (2007), all
structural parameters are assumed, for the sake of simplicity, to be a priori indepen-
dent from one another. Table 1 reports the parameters’ prior densities, together with
two key objects characterising them, the mode and the standard deviation. For each
of the parameters which, within the four models, encode the intrinsic component of
inflation persistence, we adopt a perfectly flat (i.e., uniform) prior.

We numerically maximise the log posterior—defined as In L(0|Y") + In P(f), where
0 is the vector collecting the model’s structural parameters, L(0|Y") is the likelihood of
0 conditional on the data, and P(#) is the prior—wvia simulated annealing.” We then
generate draws from the posterior distribution of the model’s structural parameters
via the Random Walk Metropolis (henceforth, RWM) algorithm as described in, e.g.,
An and Schorfheide (2007). In implementing the RWM algorithm we exactly follow
An and Schorfheide (2006, Section 4.1), with the single exception of the method we
use to calibrate the covariance matrix’s scale factor—the parameter ¢ below—for
which we follow the methodology described in Appendix D.2 of Benati (2008).®

0This point, which is conceptually in line with Woodford (1994), is extensively analysed by
Sophocles Mavroeidis in two recent papers—see Mavroeidis (2004) and Mavroeidis (2005).

"Following Goffe, Ferrier, and Rogers (1994) we implement simulated annealing via the algo-
rithm proposed by Corana, Marchesi, Martini, and Ridella (1987), setting the key parameters to
Tp=100,000, r7=0.9, N;=5, N,=20, e=10"%, N.=4, where Ty is the initial temperature, rr is the
temperature reduction factor, N; is the number of times the algorithm goes through the N, loops
before the temperature starts being reduced, N is the number of times the algorithm goes through
the function before adjusting the stepsize, € is the convergence (tolerance) criterion, and N is num-
ber of times convergence is achieved before the algorithm stops. Finally, initial conditions were
chosen stochastically by the algorithm itself, while the maximum number of functions evaluations,
set to 1,000,000, was never achieved.

®In a nutshell, Benati’s (2008) idea is to estimate a reasonably good approximation to the inverse
relationship between ¢ and the acceptance rate by running a pre-burn-in sample. Specifically, let C
be a grid of possible values for ¢—in what follows, we consider a grid over the interval [0.1, 1] with
increments equal to 0.05. For each single value of c in the grid—call it ¢;—we run n draws of the
RWM algorithm, storing, for each c;, the corresponding fraction of accepted draws, f;. We then fit a
third-order polynomial to the f;’s via least squares, and letting ao, G1, G2, and as be the estimated
coefficients, we choose ¢ by solving numerically the equation ag+ac+agc?+azc®=0.23. (As found,
e.g., in Gelman, Carlin, Stern, and Rubin (1995), 0.23 is the ideal fraction of accepted draws in high
dimensions.)

Working Paper Series No 1038
March 2009



Let then 6 and 3 be the mode of the maximised log posterior and its estimated
Hessian, respectively.” We start the Markov chain of the RWM algorithm by drawing
6 from N (9, 022). For s = 1,2, ..., N we then draw 6 from the proposal distribution
N(O(S*I), 022), accepting the jump (i.e., o) = é) with probability min {1, r(H(S’D,
0]Y)}, and rejecting it (i.e., 0 = 0©~V) otherwise, where

L(O]Y) P(6)
L VY) P(0"Y)

r(0CV,0)Y) =

We run a burn-in sample of 200,000 draws which we then discard. After that, we run
a sample of 100,000 draws, keeping every draw out of 100 in order to decrease the
draws’ autocorrelation, thus ending up with a sample of 1,000 draws from the ergodic
distribution.

4 Empirical Evidence

Tables 2, 3, 4 and 5 report the modes and the 90%-coverage percentiles of the posterior
distributions of the estimated parameters for the models of Fuhrer and Moore (1995),
Gali and Gertler (1999), Blanchard and Gali (2007) and Sheedy (2007), respectively,
whereas Figures 1, 2, 3, and 5 show the posterior distributions of the parameters
which, in either of these models, encode the intrinsic component of inflation persis-
tence: o in Fuhrer and Moore’s model, w in Gali and Gertler’s, v in Blanchard and
Gali’s, and 1, in Sheedy’s. Finally, Figures 4 and 6 show the posterior distributions
of o and of the estimated hazard function for the Sheedy (2007) model. In order to
correctly interpret the results presented in both the Tables and the Figures, it is im-
portant to keep in mind that, as previously stressed, for all the parameters encoding
the intrinsic component of inflation persistence the prior distributions are completely
uninformative, so that the posteriors uniquely reflect the information contained in
the data.

In line with Benati (2008), both in the tables and in the figures we contrast two
alternative regimes/periods,'’

e a comparatively more stable and recent one, in red (EMU for the Euro area,
Germany, France, Italy, and Finland; the period following the end of the Vol-
cker stabilisation for the United States; the ‘new monetary policy concept’ for
Switzerland; and inflation targeting regimes for all other countries); and

e a previous and significantly less stable period (in black) comprising, for all
countries, the Great Inflation episode, with its large low-frequency inflation
fluctuations. For the Euro area, Germany, France, Italy, and Finland, this is

9We compute 3> numerically as in An and Schorfheide (2007).
0For further details on the specific dates, see Appendix B.
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the period between the collapse of Bretton Woods and the start of EMU; for the
United States—following Clarida, Gali, and Gertler (2000)—it is the period be-
fore the beginning of the Volcker disinflation, in October 1979; for Switzerland,
it is the period between the collapse of Bretton Woods and the introduction
of the ‘new monetary policy concept’; for the United Kingdom it is the period
between the floating of the pound wvis-a-vis the U.S. dollar, in June 1972, and
U.K.’s entry into the Exchange Rate Mechanism of the European Monetary
System, in October 1990; and for all other countries it is the period between
the collapse of Bretton Woods and the introduction of inflation targeting.

4.1 Fuhrer and Moore (1995), Gali and Gertler (1999), and
Blanchard and Gali (2007)

Overall, the evidence emerging from both Tables 2-4 and Figures 1-3 is in line with
that found in Benati (2008) for New Keynesian Phillips curve models with indexa-
tion a-la-Christiano, Eichenbaum, and Evans (2005) and Smets and Wouters (2003).
First, in most cases the parameters encoding the intrinsic component of inflation
persistence clearly appear not to be structural in the sense of Lucas (1976), as they
exhibit an often dramatic extent of variation across monetary regimes. This is espe-
cially clear for the Euro area, France, Italy, the United States, the United Kingdom,
and Canada, whereas for other countries—for example, Germany and Australia—
evidence is mixed. Second, under the current, and more stable monetary regime the
parameter encoding the intrinsic component of inflation persistence is estimated, in
many cases, to be (close to) zero. This is especially clear for the Euro area, France,
Italy, the United Kingdom, and Canada. In line with Benati’s (2008) evidence for New
Keynesian Phillips curve models with indexation a-la-CEE and Smets and Wouters
(2003, 2007), first, these results question the notion that ‘intrinsic inflation persis-
tence’ truly is structural in the sense of Lucas (1976). Second, they show that, under
stable monetary regimes with clearly defined nominal anchors, most of the times in-
trinsic persistence is not necessary to fit the data, so that purely forward-looking
models fare (near) perfectly well. Finally, they naturally suggest that the intrinsic
component of inflation persistence many researchers have estimated in post-WWII
U.S. inflation data might well be the figment of a specification error. In line with
Cogley and Sbordone (2008), in Section 5 I then explore the possibility that such
error may stem from failure to control for shifts in trend inflation.!!

UThe same point is made (e.g.) by Kiley (2007):

‘[...] empirical findings such as those in Christiano, Eichenbaum, and Evans
(2005)—which suggest a role for indexation across long samples of U.S. history—
should be interpreted carefully, as their econometric work clearly mixes data from at
least two different periods of trend inflation, [...] while their theoretical model is a
linearised approximation of a model around a single rate of trend inflation.’
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4.2 Sheedy (2007)

Evidence for the model of Sheedy (2007) deserves a special discussion, since, as a
matter of principle, instability across regimes/periods in the structural parameters
characterising the hazard function—as documented in Table 5, and especially in Fig-
ure 5—should not be regarded as a problematic feature of the model, but should
rather be expected. In particular, the move from periods characterised by compara-
tively higher equilibrium inflation to the more recent, and comparatively more stable
regimes (EMU, inflation targeting, ...) characterised by uniformly lower inflation lev-
els, should logically be expected to lead to an increase in price stickiness across the
board, and therefore to downward shifts in the hazard functions. As Figure 6 shows,
this is indeed what seems to have happened in several cases. For either the Euro area
considered as a whole, France, and the United States, and—to a lesser (i.e., not sta-
tistically significant) extent—for Italy, the United Kingdom, Canada, and Australia,
estimated hazard functions appear

(7) to have shifted downwards under the more recent regimes, thus pointing to-
wards a generalised increase in price stickiness, and

(i) to have flattened—to the point that, in several cases, the hazard function
under the current regime appears indistinguishable from the one associated with the
Calvo model (that is a perfectly flat one)—thus causing intrinsic persistence, in several
cases, to all but disappear.

Unsurprisingly, evidence for Germany and Switzerland—countries which, over the
entire post-WWII era, consistently pursued ‘hard-money, low-inflation’ monetary
policies—points towards virtually no change across regimes/periods in estimated haz-
ard functions, which for both countries are estimated to have been, and to currently
be, quite flat. Evidence analogous to that for Germany and Switzerland also holds
for Sweden, although in this case the intuition is less straightforward, as this country
has not been systematically associated, over the entire post-WWII era, with a con-
sistent counter-inflationary policy. Finally, evidence for Finland is unexpected, and
definitely counter-intuitive, as the hazard function is estimated to have significantly
shifted upwards—rather than downwards—under EMU. Evidence for New Zealand is
qualitatively the same, but it is not statistically significant.

5 Estimating a Calvo Model with Time-Varying
Trend Inflation

As previously mentioned, one possible explanation for the sometimes dramatic varia-
tion in the estimated extent of intrinsic inflation persistence across regimes is that—as
conjectured by Cogley and Sbordone (2008)—a significant extent of estimated intrin-
sic persistence is nothing but the spurious product of failure to control for shifts
in trend inflation. An attractive feature of such explanation is that not only it ra-
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tionalizes why intrinsic persistence is estimated for sample periods characterised by
large fluctuations in trend inflation (such as the whole of the post-WWII era), but
also—and crucially—it explains why, as both Benati’s (2008) and the present results
show, intrinsic persistence systematically tends to vanish under the more recent and
stable regimes. Given that, under such regimes, inflation has exhibited, so far, very
little low-frequency variation—displaying instead strong mean-reversion towards the
central bank’s inflation objective—estimates of the intrinsic persistence parameters
do not get artificially ‘blown up’ by fluctuations in trend inflation, and intrinsic per-
sistence is instead correctly identified to be virtually nal.

If Cogley and Sbordone’s conjecture is correct, we should expect that, once con-
trolling for shifts in trend inflation, the estimated intrinsic component of inflation
persistence should essentially vanish. Cogley and Sbordone (2008) show that, for the
post-WWII United States, this is indeed the case. They first estimate a Bayesian
time-varying parameters VAR with stochastic volatility for U.S. post-WWII data,
and then apply Sbordone’s minimum-distance approach on a quarter-by-quarter ba-
sis in order to recover time-varying estimates of the key objects of interest. As they
show, once controlling for trend inflation the estimated distributions of the indexa-
tion parameter are systematically clustered towards zero, and the null that inflation
is purely forward-looking cannot be rejected for the entire sample.

In this Section I tackle the same issue based on an approach different from Cogley
and Sbordone’s, that is by performing full-system estimation, via Bayesian methods,
of a standard New Keynesian model log-linearised around a time-varying, non-zero
trend inflation.

5.1 The model

The model T use is the one proposed by Ascari and Ropele (2007), which generalises
the standard New Keynesian model analysed by Clarida, Gali, and Gertler (2000)
and Woodford (2003) to the case of non-zero trend inflation, nesting it as a particular
case.

The Phillips curve block of the model is given by

o

Ay = PAppy + Nbui1p + “1 al St + KUYt + €xt (12)
+on

¢, = X¢t+1|t + X(e_l)At+1|t (13)

St — §At + 067_1'0(1_6)815_1 (14)

where A; = m-Tem;_1; ™, Yy, and s; are the log-deviations of inflation, the out-
put gap, and the dispersion of relative prices, respectively, from the non-stochastic
steady-state; >1 is the elasticity parameter in the aggregator function turning in-
termediate inputs into the final good; « is the Calvo parameter; ¢ €[0,1] is the
degree of indexation; 7 €[0,1] parameterises the extent to which indexation is to
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past inflation as opposed to trend inflation (with 7=1 indexation is to past infla-
tion, whereas with 7=0 indexation is to trend inflation); A; and ¢, are auxiliary
variables; oy is the inverse of the elasticity of intertemporal substitution of labor,
which, following Ascari and Ropele (2007), I calibrate to 1; and ¢ = 7' ~“+n(6-1),
X = aﬁﬁ.(@—l)(l—e), 5 = (77.1—6_1)9&77.(0—1)(1—6)[1_a7—.‘.(0—1)(1—6)]—1, n= 5(7_71_6‘1)[1‘047_7(0_1)(1_6)]7
and k =(1+oy)[ax @D 11-aB70-9][1-arx V09| where 7 is gross trend infla-
tion measured on a quarter-on-quarter basis.!? In what follows we uniquely consider
the case of indexation to past inflation, and we therefore set 7=1. We close the
model with the intertemporal IS curve (11) and the monetary policy rule (10), and
we estimate it, once again, via the Bayesian methods described in Section 3 above.

5.2 The issue of indeterminacy

An important issue in estimation concerns how to handle the possibility of indeter-
minacy. In a string of papers,'® Guido Ascari has indeed shown that, when standard
New Keynesian models are log-linearised around a non-zero steady-state inflation
rate, the size of the determinacy region is, for a given parameterisation, ‘shrinking’
(i.e., decreasing) in the level of trend inflation.!* Ascari and Ropele (2007) in par-
ticular show that, conditional on their calibration, it is very difficult to obtain a
determinate equilibrium for values of trend inflation beyond 4 to 6 per cent. Given
that, for all of the countries in our sample, inflation has been beyond this threshold
for a significant portion of the sample period (first and foremost, during the Great
Inflation episode), the imposition of determinacy in estimation over the entire sample,
which is what is routinely done in the literature—and it is what we have done up until
now—i(7) is, ex ante, hard to justify, and (i) might end up distorting the estimates of
the parameters encoding the intrinsic component of inflation persistence. The reason
is that, as extensively discussed by Lubik and Schorfheide (2004), under indetermi-
nacy the economy exhibits greater volatility and greater persistence across the board,
so that part of the high inflation persistence characterising a significant portion of
the post-WWII era may simply originate from the fact that, during those years, the
economy was operating under indeterminacy. If this is true, but the econometrician
imposes, in estimation, determinacy over the entire sample period, the immediate
consequence will be, quite obviously, to artificially ‘blow up’ the estimated extent of
intrinsic persistence. In what follows we therefore estimate the model given by (11),
(10), and (12)-(14) by allowing for the possibility of one-dimensional indeterminacy,'®
and further imposing the constraint that, when trend inflation is lower than 3 per

12To be clear, this implies that (e.g.) a steady-state inflation rate of 4 per cent per year maps into
a value of 7 equal to 1.04'/4=1.00985.

3See in particular Ascari (2004) and Ascari and Ropele (2007).

1 0n this, see also Kiley (2007).

5This is in line with Justiniano and Primiceri (2008). As they stress (see Section 8.2.1), ‘[t]his
means that we effectively truncate our prior at the boundary of a multi-dimensional indeterminacy
region’.
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cent, the economy is within the determinacy region.!®

5.3 Modelling time-variation in trend inflation

Within the present context, an important modelling choice is how to specify time-
variation in trend inflation. My first choice of modelling it as a random walk—
conceptually in line with the work of, e.g., Stock and Watson (2007) and Cogley,
Primiceri, and Sargent (2006)—entails, unfortunately, a staggering computational
burden, as it implies that trend inflation takes a different value in each single quar-
ter. Since the model’s solution crucially depends on the specific value taken by trend
inflation—through its impact on the parameters ¢, x, &, 1, and  in (12)-(14)—this
means that the model has to be solved for each single quarter, which (e.g.) in the
case of the United States implies that it takes about 30 seconds to compute the log-
likelihood under determinacy.!” Although unwillingly, in what follows I have therefore
adopted the shortcut of modelling trend inflation as a step function, allowing it to
change every five years, both in the first quarter of each decade, and in the first
quarter of the middle year of each decade'® At first sight, a better alternative might
have seemed to run tests for structural breaks at unknown points in the sample in
the mean of inflation—based, e.g., on the Bai and Perron (1998) and Bai and Perron
(2003) method—and then to impose these breaks in estimation of the New Keynesian
model. This, however, would violate the rules of the Bayesian game, as the sample
would be used twice, first to get the breaks in the mean of inflation, and then to esti-
mate the model. The solution I devised, on the other hand, does not suffer from this
shortcoming because the rule for choosing the break dates in the mean of inflation is
independent of the data, and it uniquely depends on calendar time. Further, it pro-
duces very reasonable estimates of trend inflation. For the United States, for example,
Cogley and Sargent (2002) estimate trend inflation to have reached about 8 per cent
in the second half of the 1970s,' whereas Cogley and Sargent (2005) estimate it be-
tween 7 and 8 per cent. By comparison, the methodology adopted herein estimates it
slightly above 7 per cent, which provides prima facie evidence—admittedly, however,
only prima facie evidence—that the time-profile of trend inflation produced by the
specification adopted herein is broadly in line with the one that would result from a

16The constraint that, below 3 per cent trend inflation, the economy is under determinacy was
imposed in order to rule out a few highly implausible estimates we obtained when no such constraint
was imposed. In particular, without imposing any constraint, in a few cases estimates would point
towards the economy being under indeterminacy even within the current low-inflation environment,
which we find a priori hard to believe. These results originate from the fact that, as stressed e.g.
by Lubik and Schorfheide (2004), (in)determinacy is a system property, crucially depending on the
interaction between all of the (policy or non-policy) structural parameters, so that parameters’
configurations which, within the comparatively simple New Keynesian model used herein, produce
the best fit to the data may produce such undesirable ‘side effects’.

1"Under indeterminacy it takes even more.

1880, to be clear, e.g., in 1950Q1, 1955Q1, 1960Q1, etc..

YSee their Figure 3.1.
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more appropriate random-walk specification. Finally, I assume that each ‘jump’ in
the step function which represents trend inflation is (i) unanticipated by economic
agents, () immediately and perfectly understood when it takes place,?’ and (744) ex-
pected to last forever. Although such assumptions are quite obviously extreme, two
things ought to be stressed. First, assumptions (¢) and (éii) are compatible with the
trend inflation specification upon which the macroeconomic profession has converged
upon, i.e. a random-walk. Second, although relaxing (ii) is in principle possible, it
would introduce severe complications into the analysis, as (a) it would introduce a
distinction between actual trend inflation and the inflation trend which is perceived
by economic agents, which would most likely be constantly learning about the time-
varying trend; and (b) since such learning would in general imply that the perceived
trend changes from one quarter to the next, it would imply the same staggering
computational burden of a random-walk specification.

5.4 Empirical evidence

Table 6 reports the modes and the 90%-coverage percentiles of the posterior distri-
butions of the estimated parameters. Within the Euro area indexation is estimated
to be virtuall nil both at the aggregate level, and for each of the individual countries
considered herein, with the only exception of France, for which the modal estimate
is a still comparatively low 0.13. Analogous results hold for both Switzerland and all
inflation-targeting countries. In line with Cogley and Sbordone’s (2008) evidence for
the United States, our results therefore show that, once controlling for shifts in trend
inflation, no intrinsic inflation persistence component is necessary to fit the data.

6 Implications

In this Section I briefly discuss two problems associated with the use, for policy-
making purposes, of models featuring intrinsic inflation persistence estimated over
long sample periods exhibiting a significant extent of low-frequency variation in in-
flation rates. First, the extent of uncertainty associated with model-generated macro-
economic projections is, in general, greater than it is in reality, sometimes markedly
so. Second, ‘optimal’ monetary policies computed conditional on such models turn
out to be quite different from the authentic optimal policies.

2080 I rule out, by assumption, the need, on the part of economic agents, to learn about shifts in
trend inflation, which, on the other hand, might have played a non-trivial role in reality.
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6.1 The extent of uncertainty associated with model-generated
macroeconomic projections

Figure 7 shows the standards deviation at horizon k, for £ = 1, 2, ..., 12, of the
model-generated distributions of annual inflation,?! the nominal rate, and the out-
put gap, based on 5,000 stochastic simulations of the estimated Blanchard and Gali
(2007) model for the Euro area considered as a whole, the United States, Switzerland,
and the five inflation-targeting countries.?? Specifically, the continuous lines show the
standard deviations of the distributions generated based on the modal estimates for
the more recent, and comparatively more stable, sample periods, whereas the dotted
lines show the standard deviations of the distributions generated conditional on the
very same modal estimates for all parameters except « (i.e., the one encoding the
extent of intrinsic inflation persistence), which has now been set equal to the modal
estimate for the first, less stable period. By construction, the difference between the
results shown with the continuous and the dotted lines therefore entirely originates
from the different estimates of v for the two periods. As it clearly emerges from
the figure, whereas a higher value of v makes almost no difference for the extent of
uncertainty associated with projections of the output gap, it makes, in general, a
dramatic difference for the uncertainty pertaining to both inflation and the nominal
rate. Focusing on Euro area inflation, for example, uncertainty three years ahead—a
horizon at which, as Figure 7 shows, the extent of uncertainty has essentially reached
its asymptotic value—maps into a standard deviation of the stochastically-generated
projections slightly below half a percentage point under EMU (for which the modal
estimate of 7 is equal to 0.00), whereas it maps to a standard deviation slightly below
two per cent based on the modal estimate for ~ for the previous period, 0.58. As the
figure shows, qualitatively similar results also hold for the nominal rate, and for all
the eight countries we consider. These results clearly suggest that estimating New
Keynesian models over the most recent, and more stable regimes—during which the
intrinsic inflation persistence component has all but disappeared—produces, in gen-
eral, a dramatically different extent of uncertainty associated with model-generated
projections than the one produced by models estimated over sample periods com-
prising previous, and comparatively less stable years. The explanation for this is
straightforward. The higher the extent of intrinsic inflation persistence in the New
Keynesian model, the higher the extent of statistical persistence for both inflation
and the nominal rate in the reduced-form VAR representation of the model, and as
a result the greater, ceteris paribus, the extent of uncertainty associates with future

2LSince all models have been estimated based on the theory-consistent measure of inflation (i.e.
the log-difference of the price level) simulated annual inflation rates have been computed by first
stochastically simulating the models into the future—thus obtaining simulated quarter-on-quarter
inflation—and then computing annual inflation simply as the convolution of quarter-on-quarter
inflation rates in four successive quarters.

22We restrict our attention to eight countries uniquely for ease of exposition.
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projections for both variables.?® These results therefore suggest that, for policymaking
purposes, a careful choice of the sample period used for the estimation of New Keyne-
sian models is of paramount importance, as choosing the wrong sample period—e.g.,
choosing a sample comprising data generated under a previous, comparatively less
stable regime—may make a material difference in terms of the extent of uncertainty
associated with macroeconomic projections, giving the erroneous impression that un-
certainty is significantly larger than it is in reality.

6.2 Computing optimal monetary policies

A second important issue is the computation of optimal monetary policies. Given
that, different from simple monetary rules like (e.g.) the Taylor rule, optimal policies
depend on the entire structure of the economy, differences in the extent of intrinsic
inflation persistence will automatically map, in general, into differences in the para-
meters of the optimal rule. A simple illustration of this issue can be provided based
on Benati’s (2008) estimates for the following New Keynesian Phillips curve with
indexation a-la-Christiano, Eichenbaum, and Evans (2005) and Smets and Wouters
(2007)

Ty = ﬁﬂ'ﬂ_”t + ﬁﬂ't_l —+ RYy + €ty €7r,t ~ WN(O, 072r) (15)
where « is price setters’ extent of indexation to past inflation, and €, is a reduced-
form disturbance to inflation. Benati (2008) closed the model with equations (11)
and (10), and estimated it via the same Bayesian methodology discussed in Section
3 above. Conceptually in line with the previous sub-section, we consider, for the
Furo area, the United States, the United Kingdom, Canada, and Switzerland, two
parameterisations of the model. The first parameterisation is based on the modal
estimates from Benati’s (2008) Table XII for the more recent regime/period, whereas
the second one is based on the very same estimates for all parameters except a,
which is set equal to the modal estimate for the full sample. The central bank is
then postulated—just for the sake of the argument—to minimise the following loss
function

L= B"[m}+ v} + (R — Rio)’] (16)
t=0

by setting the interest rate R, as a function of the state variables 7 1, 4,1, R 1,
€xt, and €, ;. Table 7 reports, for the five countries, the coefficients on the five state

23The intuition behind this result is straightforward, and can be immediately grasped by consider-
ing the two polar cases of a white noise and a random walk with the same innovation variance, which
for the sake of simplicity is normalised to one. Whereas the variance of the conditional forecast is
constant at one for the white noise process, in the case of the random walk it starts at one at the
one step-ahead horizon, and then it increases linearly with the length of the forecast horizon.
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variables in the optimal monetary rule. The coefficients corresponding to the two pa-
rameterisations have been labelled as ‘High indexation’ and ‘Low indexation’. As the
table makes clear, an increase in « causes significant changes in the optimal monetary
rule. Focusing on the Euro area, for example, Benati (2008) estimated « at 0.026
under EMU, and at 0.864 during the entire post-1969 sample period. As the first
column of Table 7 shows, the disappearance of an intrinsic persistence component in
(15) under EMU causes the coefficients on 7;_1 and €, in the optimal rule to drop
from 0.40 to 0.00, and from 0.85 to 0.04, respectively. The intuition behind this result
is straightforward. If intrinsic inflation persistence is high, any deviation of inflation
from target today implies a corresponding, albeit smaller, deviation from target to-
morrow, and for the policymaker it will therefore be optimal to respond to both
past inflation, and current inflation shocks. If, on the other hand, inflation dynamics
does not contain any intrinsic persistence component, neither current deviations of
inflation from target, nor inflation shocks, signal problems down the road, and as a
result an optimal policy will give little to no weight to both past inflation and current
inflation shocks.

7 Conclusions

Following Fuhrer and Moore (1995), several authors have proposed alternative mech-
anisms to ‘hardwire’ inflation persistence into macroeconomic models, thus making
it structural in the sense of Lucas (1976). Drawing on the experience of the European
Monetary Union, of inflation-targeting countries, and of the new Swiss monetary
policy regime, I have shown that, in the Phillips curve models proposed by Fuhrer
and Moore (1995), Gali and Gertler (1999), Blanchard and Gali (2007), and Sheedy
(2007) (1) the parameters encoding the ‘intrinsic’ component of inflation persistence
are not invariant across monetary policy regimes, and (2) under the more recent, sta-
ble regimes they are often estimated to be (close to) zero. These results suggest that
the intrinsic component of inflation persistence many researchers have estimated in
U.S. post-WWII inflation might be the figment of a specification error. In line with
Cogley and Sbordone (2008), I have explored the possibility that such error may result
from failure to control for shifts in trend inflation. Overall, evidence from the Euro
area, Switzerland, and five inflation-targeting countries provides support for such hy-
pothesis. I have discussed two problems associated with the use, for policy-making
purposes, of models featuring intrinsic inflation persistence. First, the extent of un-
certainty associated with model-generated macroeconomic projections is, in general,
greater than in reality, sometimes markedly so. Second, ‘optimal’ monetary policies
computed conditional on such models turn out to be quite different from the authentic
optimal policies.
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A The Data

A.1 Euro area

Quarterly seasonally adjusted series for real GDP, the GDP deflator, and the short-
term rate are from the Area Wide Model (henceforth, AWM) Database maintained
at the European Central Bank. A measure of the labor share has been constructed
as in Cogley and Sbordone (2008, equation 18), as WIN /(YED*YER*(0.7), where
WIN, YED, and YER are the AWM database acronyms for overall compensation
of employees, the GDP deflator, and real GDP. For all series the sample period is
1970:1-2006:4.

A.2 Germany

A quarterly seasonally unadjusted series for the Treasury bill rate is from the Interna-
tional Monetary Fund’s International Financial Statistics (henceforth, IMF and IFS
respectively). Quarterly seasonally adjusted series for real GDP and the GDP deflator
are from the OECD’s Economic Qutlook database. The acronyms are QNA.Q.DEW.
EXPGDP.LNBQRSA.1991 S1and QNA.Q.DEW.EXPGDP.DNBSA.1991 S1, respec-
tively, for West Germany, and QNA.Q. DEU.EXPGDP.LNBQRSA.2000 S1 and
QNA.Q.DEU.EXPGDP.DNBSA.2000 S1, respectively, for Germany. The overall
sample periods are 1970:1-1991:4 for West Germany, and 1991:1-2007:3 for Germany.

A.3 France

A quarterly seasonally unadjusted series for the call money rate is from the IMF’s
IFS (acronym is 13260B..ZF...). Quarterly seasonally adjusted series for real GDP and
the GDP deflator are from the OFCD’s Economic Qutlook database. The acronyms
are OEO.Q.FRA.GDPV and QNA.Q.FRA.CMPGDP.DOBSA.2000 S1, respectively.
The overall sample period is 1970:1-2007:3.

A.4 Ttaly

A quarterly seasonally unadjusted series for the money market rate is from the IMF’s
IFS (acronym is 13660B..ZF...). Quarterly seasonally adjusted series for real GDP and
the GDP deflator are from the OFCD’s Economic Outlook database. The acronyms
are OEO.Q.ITA.GDPV and QNA.Q.ITA.CMPGDP.DOBSA.2000 S1, respectively.
The overall sample period is 1971:1-2007:3.

A.5 Finland

A quarterly seasonally unadjusted series for the money market rate is from the IMF’s
IF'S. Quarterly seasonally adjusted series for real GDP and the GDP deflator are from
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the OECD’s Economic Outlook database. The acronyms are OEO.Q.FIN.GDPV and
QNA.Q.FIN.EXPGDP.DNBSA.2000 S1, respectively. The overall sample period is
1978:1-2007:3.

A.6 United States

Quarterly seasonally adjusted series for real GDP (‘GDPC96, Real Gross Domestic
Product, 3 Decimal, Seasonally Adjusted Annual Rate, Quarterly, Billions of Chained
2000 Dollars’) and the GDP deflator (‘GDPCTPI, Gross Domestic Product: Chain-
type Price Index, Seasonally Adjusted, Quarterly’) are from the U.S. Department
of Commerce, Bureau of Economic Analysis. For both series the sample period is
1947:1-2007:4. A monthly seasonally unadjusted series for the Federal Funds Rate,
available since July 1954, is from the Federal Reserve of St. Louis database on the
web. The series has been converted to the quarterly frequency by taking averages
within the quarter. The labor share measure has been constructed as in Cogley and
Sbordone (2008, equation 18).

A.7 Canada
A quarterly seasonally unadjusted series for the Bank rate is from the IMF’s IFS.
The acronym for the series is 15660...ZF... . Quarterly seasonally adjusted series

for the GDP deflator and a volume index of real GDP are from the OECD’s Main
Economic Indicators (henceforth, MEI) database. The acronyms for the two se-
ries are MEL Q.CAN.EXPGDP.DNBSA and MEIL.Q.CAN.CMPGDP.VIXOBSA, re-
spectively. A labor share measure has been constructed as in Cogley and Sbor-
done (2008, equation 18), based on series for the overall compensation of employ-
ees (‘OEO.Q.CAN.WSSS, compensation of employees, value’) and nominal GDP
(‘BISM.Q.RBGB.CA.01, GDP at market prices - current prices, SAAR’) from the
Bank for International Settlements database.

A.8 New Zealand

A monthly seasonally unadjusted series for the variable first mortgage housing rate
is from the Reserve Bank of New Zealand, and has been converted to the quarterly
frequency by taking averages within the quarter. Quarterly seasonally adjusted series
for the GDP deflator and real GDP are from the OECD Economic Outlook dataset.
The overall sample period is 1970:1-2007:4.

A.9 Sweden

A quarterly seasonally unadjusted series for the Bank rate is from the International
Monetary Fund’s International Financial Statistics (henceforth, IMF and IF'S respec-
tively). The acronym for the series is 14460...ZF... . Quarterly seasonally adjusted
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series for the GDP deflator and real GDP are from the Bank for International Set-
tlements’ database. The overall sample period is 1970:1-2007:4.

A.10 Switzerland

Quarterly seasonally adjusted series for real GDP, the GDP deflator, and the discount
rate are from the IMF’s IFS database. The sample period is 1970:1-2007:4.

A.11 United Kingdom

A monthly seasonally unadjusted series for the Treasury Bill Rate is from the IMF’s
IFS database (the acronym is 11260C..ZF...). The series has been converted to the
quarterly frequency by taking averages within the quarter. Quarterly seasonally ad-
justed series for real GDP and the GDP deflator are from the Office for National
Statistics. A labor share measure has been constructed as in Cogley and Sbordone
(2008, equation 18). The overall sample period is 1963:1-2007:3.

B Identifying Monetary Regimes

This appendix discusses and motivates our choices of how to break the overall sample
periods by monetary regimes.

For the Euro area data are available starting from 1970:1. We divide the post-1969
era into the period betwen the collapse of Bretton Woods and the start of EMU, on
January 1, 1999, and EMU.

Following Clarida, Gali, and Gertler (2000) for the United States we consider two
regimes/periods, the one up to October 1979, and the one following the end of the
Volcker stabilisation, which, as in Clarida et al. (2000), we date in the fourth quarter
of 1982.

For the United Kingdom we contrast two periods, the one between the floating
of the pound vis-a-vis the U.S. dollar (in June 1972) and the U.K.’s entry into the
Exchange Rate Mechanism of the European Monetary System (in October 1990); and
the post-October 1992 inflation-targeting regime.

As for Canada, Australia, Sweden, and New Zealand, we consider the period
between the collapse of Bretton Woods and the introduction of inflation targeting,?
and the inflation-targeting regime.

As for Switzerland we consider the period between the collapse of Bretton Woods
and the introduction of the ‘new monetary policy concept’, in January 2000, and the
post-1999 regime.

240n January 15, 1993 in Sweden; on February 1, 1990 in New Zealand; and on February 26, 1991
in Canada; and in the third quarter of 1994 for Australia (here we are following Bernanke, Laubach,
Mishkin, and Posen (1999)).

(}
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C Model Solution for the Ascari and Ropele (2007)
Model Under Determinacy and Indeterminacy

By defining the state vector as §; = [Ry, ¢, Ui, ¢py St Teg1)ts Ytri)ts ¢t+1\ta €R,ts Ey,t]/a
the vector collecting the structural shocks as €, = [Epy, €xt, €,¢]’, and the vector of
forecast errors as 1, = [nf, 77, 77? |'—where ] = m-Tyi—1, 7] = Ye-Yeje—1, and 77? = ¢
411, the model can then be put into the ‘Sims canonical form™’

FOgt = Flgtfl + \Ifﬁt + H’I’]t (Dl)

where I'g, I';, ¥ and II are matrices conformable to &,, ¢ and 7),.

In order to solve the model under both determinacy and indeterminacy, following
Lubik and Schorfheide (2003) we exploit the QZ decomposition of the matrix pencil
(Tp-AT'y). Specifically, given a pencil (I'o-AI'7), there exist matrices @, Z, A, and Q
such that QQ'=Q'Q=Z7'=7'7=I,, A and 2 are upper triangular, A=QT'qZ, and
Q=QT'1Z. By defining w,=Q',, and by premultiplying (D.1) by @, we have:

Ay | A W1t Oy | Qo W1,t—-1 Q1
U - ' + We, + 11 D.2
l 0 | Ag Wa, ¢ 0 | Qo W1 Q2. (Ter m)  (D:2)
where the vector of generalised eigenvalues, A (equal to the ratio between the diagonal
elements of 2 and A) has been partitioned as A=[\|, A3, with Ay collecting all
the explosive eigenvalues, and €2, A, and ) have been partitioned accordingly. In
particular, ();. collects the blocks of rows corresponding to the stable (j=1) and,

respectively, unstable (j=2) eigenvalues. The explosive block of (D.2) can then be
rewritten as

way = Aoy Qapway 1 + Ay (Wiey + ITn,) (D.3)

where U =2V, and I =Q2.II. Given that A, is purely explosive, obtaining a stable
solution to (D.1) requires wo; to be equal to 0 for any ¢ >0. This can be accomplished
by setting w, =0, and by selecting, for each ¢ >0, the forecast error vector n, in such
a way that Ure, + II7n,=0.

Under determinacy, the dimension of 7, is exactly equal to the number of unstable
eigenvalues, and 7, is therefore uniquely determined. Under indeterminacy, on the
other hand, the number of unstable eigenvalues falls short of the number of forecast
errors, and the forecast error vector 7, is therefore not uniquely determined, which is
at the root of the possibility of sunspot fluctuations. Lubik and Schorfheide (2003),
however, prove the following. By defining UDV’=II} as the singular value decom-
position of II¥, and by assuming that for each ¢, there always exists an 7, such that
U*e, + 131, =0 is satisfied, the general solution for 7, is given by

x

0 = [=VaD ULV, + Va My ] € + Vi Mos; (D.4)

#5See Sims (2002).
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where Dy, is the upper-left diagonal block of D, containing the square roots of the
non-zero singular values of II? in decreasing order; s; is a vector of sunspot shocks; and
My and M, are matrices whose entries are not determined by the solution procedure,
and which basically ‘index’ (or parameterise) the model’s solution under indetermi-
nacy. Concerning M; and M; we follow Lubik and Schorfheide (2004), first, by setting
Mss;=s;, where s, can therefore be interpreted as a vector of ‘reduced-form’ sunspot
shocks. Second, we choose the matrix M; in such a way as to preserve continuity of
the impact matrices of the impulse-responses of the model at the boundary between
the determinacy and the indeterminacy region. Specifically, let 6 be the parameters’
vector, and let ©; and ©p be the sets of all the 6’s corresponding to the indeterminacy
and, respectively, to the determinacy regions. For every 6 € ©; we identify a corre-
sponding vector § € O laying just on the boundary between the two regions.26 By
definition, the two impact matrices for the impulse-responses of the model conditional
on # and 6 are given by

= gg ) g (0) 1 (0)V4(0) D (0)U, (6) W2 6)+TT (0)Va (6) My =
= Bi(0) + By (0) M, (D.5)
and, respectively,
—a%te(é) = U*(0) — () V1 () Dy (0)U, (0) () = By () (D.6)

where U*(-) = QU(+), and IT*(-) = QII(-). We minimise the difference between the
two impact matrices, By (8)-[By(0)+Ba(0)M,]=[B1(8)-B1()]-B() M, by means of a
least-squares regression of [ B (0)-B1(0)] on By(6), thus obtaining M;=[B,(0)' By ()] ' x
By(0) (B (0)-B: 6)].

The model solution is now completely characterised. The forecast error 7, can be

substituted into the law of motion for w4,
wyy = A Qw1 + AT QL (We, + TIn,) (D.7)
thus obtaining, under both regimes, a VAR(1) representation for ¢,,
& = Aoy + Bouy (D.8)

where u; is vector standard white noise. Finally, the state-space representation of
the model in terms of the three observable variables, R;, 7, y;, implies the following
observation equation

26GSpecifically, for any [¢,, ¢,]" such that 6 € ©7, we choose the vector 0., (}y]’, such that the

rNesultingNé € Op lies just on the boundary between the two regions, by minimising the criterion
C=[(¢n-07)?+(0,-0,)**/2. 1t is important to stress that, in general, there is no clear-cut criterion

for choosing a specific vector on the boundary. Minimisation of C' is based on the intuitive notion

of taking, as the ‘benchmark’ 6, the one that is closest in vector 2-norm to 6.
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with Y; = [Ry, 7y, y¢)" and Co=[13 O35 (n,—3)], where Ny is the dimension of the state
vector. (Notice that, in terms of the canonical ‘A-B-C-D’ representation of a state-
space form, the matrix Dy is here equal to Dy=033.)
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Table 1 Prior distributions for the structural
parameters for the models of Gali and Gertler
(1999), Blanchard and Gali (2007), and Sheedy
(2007)
Standard
Parameter | Domain Density Mode | deviation
Common parameters:

% R* Inverse Gamma 1 2

o2 R+ Inverse Gamma 1 2

JZ R+ Inverse Gamma 1 2

0y Pu [0, 1] Beta 0.25 0.1

b R Gamma 1.5 0.25

by R* Gamma 0.5 0.1

0 [0, 1] Uniform - 0.2887

o R* Gamma 10 2

Fuhrer and Moore (1995) model:
Q [0, 1] Uniform - 0.2887
K R+ Gamma 0.05 0.01
Gali and Gertler (1999) model:
w [0, 1] Uniform - 0.2887
6 R* Gamma 0.65 0.05
Blanchard and Gali (2007) model:
» [0, 1] Uniform - 0.2887
0 R* Gamma 0.65 0.05
Sheedy (2007) model:

o 0, 1] Beta 0.4 0.05

(N [0, 1] Uniform - 0.2887
r=R, 0y
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Table 2 (continued) Bayesian estimates for the Fuhrer and Moore (1995)
model, posterior mode and 90%-coverage percentiles

United States | United Kingdom ‘ Canada | Australia
First period®
op | 0.79[0.71; 0.91] 1.40 [1.23; 1.61] 1.46 [1.28; 1.70] 1.84 [1.65; 2.10]
o | 1.39[1.27; 1.64] 6.68 [6.40; 6.90)] 3.07 [2.78; 3.81] 5.64 [5.34; 6.13)
o, | 0.55[0.47; 0.67] 1.16 [0.99; 1.38] 0.87 [0.72; 0.98] 0.97 [0.88; 1.14]
o | 15.81 [11.91; 19.53] | 13.18 [10.52; 16.00] | 12.08 [10.16; 15.68] | 13.94 [11.27; 17.44]
o | 045[0.42;048 | 0.37[0.32;042] | 0.41[0.35 045 |  0.33[0.29; 0.39]
v 0.65 [0.61; 0.93] 0.03 [0.00; 0.17] 0.01 [0.01; 0.14] 0.02 [0.00; 0.12]
K 0.02 [0.01; 0.03] 0.01 [0.01; 0.02] 0.01 [0.01; 0.02] 0.01 [0.01; 0.02]
p 0.64 [0.55; 0.70] 0.88 [0.85; 0.92] 0.83 [0.75; 0.87] 0.86 [0.79; 0.88]
¢, | 1.10 [1.02; 1.24] 1.07 [1.02; 1.41] 1.31 [1.04; 1.60] 1.13 [1.03; 1.44]
¢, | 0.61[0.47; 0.82] 0.60 [0.46; 0.83] 0.59 [0.46; 0.83] 0.55 [0.45; 0.82]
pr | 0.28[0.20; 0.44] 0.30 [0.18; 0.44] 0.23 [0.14; 0.39] 0.15 [0.10; 0.32]
p, | 0.39[0.26; 0.56] 0.14 [0.07; 0.26] 0.22 [0.12; 0.35] 0.13 [0.08; 0.26]
Second period”
op | 0.56 [0.50; 0.65] 0.55 [0.45; 0.64] 0.84 [0.75; 1.03] 0.55 [0.45; 0.65)
o | 1.12[1.02; 1.36] 2.98 [2.70; 3.71] 4.08 [3.43; 4.77) 3.34 [2.83; 4.45)
o, | 0.50[0.40; 0.56] 0.42 [0.38; 0.51] 0.47 [0.42; 0.55] 0.54 [0.49; 0.69)]
o | 17.41 [13.89; 21.48] | 10.26 [7.94; 14.01] | 12.46 [9.20; 15.02] 10.19 [7.55; 13.54]
[« | 031[024;038 | 0.03[0.01;0.16] | 0.08[0.02;0.21] | 0.17 [0.03; 0.28]
v 0.99 [0.85; 1.00] 0.01 [0.00; 0.07] 0.00 [0.00; 0.06] 0.00 [0.00; 0.14]
K 0.02 [0.01; 0.03] 0.01 [0.01; 0.03] 0.02 [0.01; 0.03] 0.01 [0.01; 0.03]
p 0.76 [0.69 0.80] 0.88 [0.83; 0.91] 0.87 [0.82; 0.90] 0.86 [0.82; 0.91]
¢, | 1.31[1.12; 1.60] 1.05 [1.02; 1.50] 1.14 [1.02; 1.50] 1.10 [1.03; 1.48]
¢, | 0.58[0.45; 0.81] 0.61 [0.44; 0.80] 0.57 [0.42; 0.77] 0.60 [0.45; 0.80]
pr | 0.44[0.34; 0.59] 0.27 [0.16; 0.46)] 0.15 [0.09; 0.32] 0.24 [0.13; 0.40]
p, | 0.50[0.41; 0.57] 0.28 [0.13; 0.41] 0.33 [0.23; 0.52] 0.18 [0.08; 0.29]

@ First period United States: before October 1979; United Kingdom: floating of the pound
to entry into ERM; Canada and Australia:collapse of Bretton Woods to introduction of

of inflation targeting.
b Second period United States: after the Volcker stabilisation; United Kingdom, Canada
and Australia: inflation targeting regime.
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Table 2 (continued) Bayesian estimates for the Fuhrer and

Moore (1995) model, posterior mode and 90%-coverage

percentiles
Sweden New Zealand Switzerland
First period®
on 0.89 [0.83; 1.09) 0.86 [0.76; 1.06] 0.47 [0.43; 0.54]
o 8.19 [7.17; 8.33] 6.07 [5.77; 6.11] 6.20 [5.86; 7.00]
o, 0.74 [0.61; 0.95] 1.44 [0.99; 1.74] 0.94 [0.83; 1.14]
o 17.09 [12.98; 20.59] 17.26 [14.51; 22.44]  11.37 [8.70; 15.56]
a | 0.19 [0.10; 0.26] 0.46 [0.43; 0.51] 0.23 [0.15; 0.31] ||
v 1.00 [0.88; 1.00] 1.00 [0.91; 1.00] 0.01 [0.01; 0.19]
K 0.03 [0.02; 0.05] 0.02 [0.01; 0.03] 0.01 [0.00; 0.02]
p 0.91 [0.89; 0.93] 0.97 [0.95; 0.97] 0.93 [0.92; 0.95]
b, 1.01 [1.00; 1.22] 1.01 [1.01; 1.36] 1.01 [1.01; 1.31]
) 0.59 [0.46; 0.85] 0.54 [0.39; 0.75] 0.67 [0.48; 0.84]
PR 0.13 [0.06; 0.22] 0.17 [0.11; 0.31] 0.24 [0.13; 0.35]
P, 0.51 [0.37; 0.58] 0.65 [0.53; 0.74] 0.15 [0.08; 0.27]
Second period®

op 0.80 [0.69; 0.98] 0.71 [0.63; 0.86] 0.60 [0.50; 0.77]
o, 7.52 [5.99; 7.70] 6.05 [5.26; 7.37] 1.21 [1.05; 1.67]
o, 0.49 [0.44; 0.59)] 0.77 [0.69; 0.99] 0.54 [0.49; 0.72]
o 11.19 [8.69; 14.43]  10.05 [7.61; 13.47] 8.79 [6.13; 12.00]
o« | 0.01[0.00; 0.10] 0.01 [0.01; 0.12] 0.07 [0.02; 0.26] |
¥ 0.00 [0.00; 0.07] 0.09 [0.01; 0.22] 0.00 [0.00; 0.19]
K 0.01 [0.01; 0.02] 0.01 [0.01; 0.02] 0.01 [0.01; 0.03]
p 0.91 [0.86; 0.92] 0.92 [0.89; 0.94] 0.66 [0.47; 0.76]
b, 1.00 [1.01; 1.37] 1.05 [1.01; 1.40] 1.31 [1.06; 1.67]
o, 0.60 [0.47; 0.81] 0.61 [0.47; 0.84] 0.60 [0.44; 0.78]
PR 0.18 [0.09; 0.32] 0.23 [0.13; 0.38] 0.24 [0.14; 0.44]
P, 0.39 [0.24; 0.54] 0.13 [0.08; 0.27] 0.21 [0.11; 0.40]

@ First period Sweden, and New Zealand: collapse of Bretton Woods

to introduction of inflation targeting; Switzerland: before introduction

of ‘new monetary policy concept’.

b Second period Sweden, and New Zealand: inflation targeting regime;

Switzerland: ‘new monetary policy concept’.
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Table 4 (continued) Bayesian estimates for the Blanchard and Gali
(2007) model, posterior mode and 90%-coverage percentiles
United States ‘ United Kingdom | Canada | Australia
First period®
op | 076[0.71;0.93] | 1.70 [1.40; 1.99] | 1.67 [L.45;2.02] | 2.03 [1.83; 2.63]
o | 0.54[0.46;0.68] | 1.63[1.36;2.78] | 1.00[0.82;1.39] | 1.73 [1.40; 3.19]
o, 0.61 [0.54; 0.73] 0.78 [0.68; 1.01] 0.64 [0.55; 0.91] 0.65 [0.58; 1.10]
o 10.13 [7.06; 12.93] | 14.49 [12.41; 19.94] | 10.79 [9.19; 17.19] | 13.30 [10.24; 19.12]
0 0.69 [0.65; 0.76] | 0.57 [0.50; 0.64] | 0.77 [0.60; 0.81] | 0.78 [0.54; 0.82]
v 0.64 [0.57; 0.71] | 0.63[0.49; 0.77] | 0.58 [0.45;0.68] | 0.47 [0.29; 0.62]
5 0.47 [0.41; 0.57] | 0.68 [0.54; 0.92] | 0.12[0.04;0.57] | 0.10 [0.02; 0.92]
p 0.59 [0.52; 0.68] | 0.82[0.78; 0.86] | 0.74 [0.66;0.82] | 0.79 [0.70; 0.85]
¢ 1.08 [0.99; 1.34] | 1.09 [1.01; 1.41] | 1.53 [1.20; 1.89] | 1.29 [1.05; 1.68]
¢, | 0.69[0.53;0.90] | 0.54[0.43;0.79] | 0.62[0.46;0.84] | 0.62 [0.46; 0.85]
pr | 0401[0.25;0.53] | 0.28[0.18;0.41] | 0.36[0.20; 0.53] | 0.26 [0.15; 0.42]
P, 0.17 [0.12; 0.33] | 0.19 [0.13; 0.48] | 0.16 [0.10;0.33] | 0.11 [0.07; 0.55]
Second period?
op | 054[049; 0.63] | 0.55[0.50;0.75] | 0.92 [0.80; 1.13] | 0.58 [0.50; 0.74]
o | 0.56[0.48;0.74] | 0.82[0.71; 1.84] | 1.34[0.99;2.00] | 0.96 [0.80; 1.47]
o, | 0.56[0.48;0.62] | 0.45[0.39;0.54 | 0.49[0.42;0.57) | 0.55[0.48; 0.71]
o 10.82 [8.34; 13.70] | 8.94 [7.16; 11.74] | 10.95 [8.54; 14.02] | 12.02 [8.75; 15.35]
0 0.87 [0.84; 0.90] | 0.76 [0.69; 0.82] | 0.79 [0.74; 0.84] | 0.58 [0.50; 0.65]
Y 0.38 [0.21; 0.42] 0.14 [0.05; 0.50] 0.30 [0.11; 0.51] 0.40 [0.23; 0.56]
5 0.00 [0.00; 0.12] | 0.01 [0.00; 0.10] | 0.00 [0.00; 0.09] | 1.00 [0.70; 0.99]
p 0.76 [0.72; 0.82] | 0.86 [0.80; 0.89] | 0.84 [0.80; 0.88] | 0.83 [0.77; 0.87]
¢, 1.60 [1.22; 1.95] | 1.39[1.10; 1.79] | 1.48 [1.10; 1.82] | 1.19 [1.01; 1.51]
¢, | 0.76[0.55 0.98] | 0.59[0.44; 0.84] | 0.65[0.47;0.84] | 0.58 [0.41; 0.78]
pr | 0.501[0.36;0.61] | 0.43[0.26;0.71] | 0.20[0.11;0.39] | 0.25[0.13; 0.42]
Py 0.33 [0.21; 0.46] 0.24 [0.12; 0.38] 0.28 [0.18; 0.46] 0.16 [0.11; 0.33]
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Table 4 (continued)
chard and Gali (2007) model, posterior mode and 90%-
coverage percentiles

Bayesian estimates for the Blan-

Sweden New Zealand Switzerland
First period®
Op 1.02 [0.89; 1.19] 0.90 [0.79; 1.21] 0.51 [0.47; 0.75]
fo 4.15 [3.10; 5.90] 7.71 [6.37; 8.74] 1.44 [1.14; 1.96]
a, 0.81 [0.67; 1.06] 1.09 [0.95; 1.70] 0.63 [0.54; 1.04]
o 15.45 [11.70; 18.51]  15.25 [12.08; 19.62] 10.22 [9.34; 19.95]
0 0.61 [0.53; 0.66] 0.59 [0.53; 0.68] 0.80 [0.53; 0.83]
0% 0.04 [0.02; 0.35] 0.46 [0.32; 0.57] 0.57 [0.40; 0.67]
0 0.99 [0.86; 1.00] 0.99 [0.91; 1.00] 0.50 [0.05; 0.62]
P 0.89 [0.87; 0.92] 0.96 [0.95; 0.97] 0.92 [0.87; 0.94]
ol 1.04 [1.00; 1.34] 1.09 [1.00; 1.37] 1.00 [0.99; 1.42]
qby 0.54 [0.44; 0.80] 0.51 [0.40; 0.75] 0.64 [0.48; 0.88]
O 0.14 [0.09; 0.27] 0.27 [0.14; 0.40] 0.41 [0.21; 0.56]
Py 0.44 [0.33; 0.55] 0.69 [0.56; 0.76] 0.11 [0.08; 0.44]
Second period®
Op 0.83 [0.73; 1.09] 0.89 [0.74; 1.04] 0.59 [0.51; 0.79]
o, 2.10 [1.29; 3.14] 2.33 [1.63; 3.29] 0.75 [0.65; 1.07]
g, 0.50 [0.42; 0.58] 0.60 [0.52; 0.78] 0.54 [0.48; 0.77]
o | 11.32[8.79; 14.22] 13.06 [11.28; 18.44]  6.52 [4.85; 12.02]
0 0.81 [0.75; 0.86] 0.66 [0.58; 0.72] 0.69 [0.63; 0.76]
¥ 0.20 [0.06; 0.59] 0.20 [0.05; 0.46] 0.09 [0.01; 0.28]
) 0.00 [0.00; 0.07] 0.65 [0.56; 0.95] 0.49 [0.21; 0.74]
p 0.87 [0.83; 0.91] 0.85 [0.81; 0.89] 0.66 [0.51; 0.78]
¢ 1.26 [1.00; 1.56] 1.02 [1.00; 1.38] 1.41 [1.13; 1.81]
(by 0.67 [0.51; 0.89] 0.62 [0.44; 0.84] 0.58 [0.41; 0.76]
Pr 0.18 [0.10; 0.41] 0.18 [0.11; 0.34] 0.31 [0.15; 0.49]
Py 0.38 [0.27; 0.58] 0.32 [0.19; 0.50] 0.14 [0.08; 0.30]

@ First period Sweden and New Zealand: collapse of Bretton Woods
to introduction of inflation targeting; Switzerland: before introduction

of ‘new monetary policy concept’.
b Second period Sweden and New Zealand: inflation targeting regime;

Switzerland: ‘new monetary policy concept’.
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Table 5 (continued) Bayesian estimates for the Sheedy (2007) model,
posterior mode and 90%-coverage percentiles

United States ‘ United Kingdom ‘ Canada ‘ Australia
First period®
OR 0.78 [0.68; 0.87] 1.44 [1.24; 1.70] 1.46 [1.32; 1.80] 1.82 [1.69; 2.23]
o 1.84 [1.54; 2.07] 6.23 [5.12; 7.19] 2.71 [2.36; 3.36] 4.06 [3.72; 5.32]
o, 0.62 [0.54; 0.83] 0.97 [0.85; 1.26] 0.79 [0.68; 0.94] 0.91 [0.82; 1.09]
o 8.27 [6.78; 13.58] | 10.88 [8.37; 14.16] | 10.97 [8.74; 14.41] | 12.03 [10.50; 16.23]
P 0.13 [0.10; 0.15] 0.06 [0.02; 0.11] 0.09 [0.06; 0.13] 0.09 [0.03; 0.12]
« 0.25 [0.21; 0.34] 0.31 [0.26; 0.40] 0.33 [0.25; 0.38] 0.33 [0.26; 0.41]
vy 0.39 [0.17; 0.49] 0.08 [0.01; 0.26] 0.02 [0.01; 0.18] 0.04 [0.01; 0.15]
p 0.59 [0.49; 0.66] 0.86 [0.82; 0.90] 0.80 [0.70; 0.84] 0.83 [0.76; 0.86]
o} 0.94 [0.90; 1.07] 1.00 [0.88; 1.38] 1.24 [1.00; 1.58] 1.17 [0.94; 1.44]
by 0.71 [0.61; 0.94] 0.63 [0.46; 0.84] 0.65 [0.46; 0.84] 0.61 [0.43; 0.82]
Pr 0.31 [0.22; 0.48] 0.39 [0.20; 0.53] 0.25 [0.18; 0.52] 0.26 [0.13; 0.39]
Py 0.21 [0.13; 0.36] 0.11 [0.06; 0.23] 0.22 [0.12; 0.34] 0.15 [0.08; 0.26]
Second period®
Op 0.52 [0.47; 0.61] 0.52 [0.45; 0.64] 0.84 [0.74; 1.02] 0.51 [0.46; 0.65]
o | 1.02[0.89;1.15] | 1.56 [1.43; 1.94] | 2.15[1.88; 2.58] | 1.99 [1.66; 2.37]
o, 0.52 [0.48; 0.62] 0.43 [0.38; 0.50] 0.50 [0.42; 0.55] 0.55 [0.49; 0.68]
o 11.36 [8.92; 15.47] | 9.64 [7.60; 13.72] | 11.50 [9.11; 14.92] | 9.25 [6.87; 12.87]
P 0.01 [0.00; 0.07] 0.00 [0.00; 0.05] 0.02 [0.00; 0.07] 0.02 [0.00; 0.09]
o 0.24 [0.20; 0.31] 0.31 [0.27; 0.41] 0.34 [0.29; 0.42] 0.33 [0.27; 0.41]
v 0.02 [0.00; 0.07] 0.00 [0.00; 0.07] 0.01 [0.00; 0.06] 0.03 [0.00; 0.15]
p 0.77 [0.71; 0.83] 0.85 [0.80; 0.91] 0.86 [0.81; 0.90] 0.87 [0.80; 0.90]
¢. | 1.26[1.03;1.69 | 1.07[0.85; 1.44] | 1.13[0.91;1.52] | 1.10 [0.89; 1.43]
b, 0.70 [0.53; 0.91] 0.64 [0.44; 0.79] 0.58 [0.41; 0.74] 0.51 [0.45; 0.81]
Pr 0.51 [0.37; 0.63] 0.32 [0.19; 0.53] 0.19 [0.10; 0.34] 0.27 [0.13; 0.44]
0y 0.33 [0.24; 0.52] 0.25 [0.14; 0.40] 0.35 [0.23; 0.49] 0.14 [0.08; 0.29]
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Table 5 (continued) Bayesian estimates for the Sheedy
(2007) model, posterior mode and 90%-coverage percen-
tiles
Sweden New Zealand Switzerland
First period®
Op 0.83 [0.75; 1.00] 0.75 [0.65; 0.89] 0.50 [0.44; 0.57]
0. 5.59 [4.96; 6.02]  13.01 [12.64; 13.39] 3.85 [3.28; 4.21]
o, 1.15 [0.99; 1.52] 2.8 [2.52; 3.80] 1.01 [0.85; 1.15]
o 11.90 [8.36; 15.48]  10.19 [8.76; 15.29] 13.59 [9.46; 16.54]
() 0.00 [0.00; 0.04] 0.01 [0.00; 0.04] 0.05 [0.02; 0.10]
« 0.33 [0.28; 0.40] 0.27 [0.22; 0.33] 0.33 [0.25; 0.38]
ol 0.03 [0.01; 0.25] 0.11 [0.03; 0.30] 0.00 [0.01; 0.17]
p 0.94 [0.91; 0.95] 0.97 [0.96; 0.98] 0.92 [0.90; 0.94]
O 0.94 [0.82; 1.31] 0.85 [0.71; 1.17] 0.92 [0.85; 1.24]
by 0.58 [0.45; 0.81] 0.64 [0.50; 0.84] 0.59 [0.48; 0.84]
pr | 0.18[0.10;0.32]  0.31[0.17; 0.46] 0.23 [0.14; 0.41]
Py 0.06 [0.04; 0.17] 0.14 [0.07; 0.24] 0.14 [0.08; 0.24]
Second period”
OR 0.83 [0.69; 0.97] 0.71 [0.64; 0.85] 0.57 [0.50; 0.75]
o8 3.09 [2.74; 3.71] 3.04 [2.77; 3.66] 0.77 [0.69; 1.02]
g, 0.51 [0.43; 0.59] 0.80 [0.69; 0.99] 0.56 [0.49; 0.73]
o 11.99 [8.75; 14.94]  9.75 [7.50; 13.70] 7.47 [6.03; 11.54]
Y 0.00 [0.00; 0.04] 0.00 [0.00; 0.04] 0.01 [0.00; 0.06]
« 0.31 [0.26; 0.37] 0.34 [0.26; 0.38] 0.34 [0.29; 0.42]
ol 0.00 [0.00; 0.07] 0.09 [0.01; 0.22] 0.00 [0.01; 0.19]
p 0.88 [0.83; 0.92] 0.90 [0.87; 0.93] 0.63 [0.47; 0.76]
O, 0.95 [0.80; 1.32] 1.03 [0.81; 1.33] 1.13 [0.99; 1.66]
o 0.60 [0.46; 0.81] 0.61 [0.48; 0.83] 0.63 [0.43; 0.77]
Pr 0.21 [0.10; 0.35] 0.24 [0.15; 0.41] 0.26 [0.14; 0.46]
Py 0.37 [0.26; 0.57] 0.14 [0.08; 0.28] 0.23 [0.11; 0.38]
@ First period Sweden and New Zealand: collapse of Bretton Woods
to introduction of inflation targeting; Switzerland: before introduction
of ‘new monetary policy concept’.
b Second period Sweden and New Zealand: inflation targeting regime;
Switzerland: ‘new monetary policy concept’.
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Table 6 Bayesian estimates for the Ascari and Ropele

(2007) model, posterior mode and 90%-coverage per-

centiles
Euro area West Germany Germany
(1970:1-2006:4) (1970:1-1989:3) (1991:1-2007:3)
op | 0.87[0.79; 1.05] | 1.13[1.05; 1.42] | 0.56 [0.48; 0.70]
o, 1.75 [1.60; 2.00] | 3.22 [2.68; 3.61] | 1.62 [1.46; 2.00]
o, 0.41 [0.35; 0.56] | 0.57 [0.52 ; 1.05] | 0.44 [0.34; 0.53]
0 4.27 [3.01; 7.70] | 7.18 [4.53; 18.72] | 6.72 [3.91; 13.83]
oY 0.59 [0.57; 0.63] | 0.59 [0.56; 0.62] | 0.59 [0.56; 0.62]
e | 0.02[0.01;0.11] | 0.00[0.00; 0.06] | 0.00 [0.00; 0.10] ||
o 2.80 [2.19; 4.61] | 3.92[3.10; 7.48] | 1.66 [1.23; 2.69]
) 0.15 [0.02; 0.38] | 0.04 [0.02; 0.89] | 0.60 [0.15; 0.93]
p 0.76 [0.72; 0.82] | 0.78 [0.74; 0.85] | 0.79 [0.73; 0.84]
b, 1.40 [1.22; 1.86] | 1.31 [1.15; 1.68] | 1.21 [1.13; 1.53]
?, 3.28 [2.68; 4.43] | 2.25[1.48; 3.53] | 2.20 [1.49; 3.18]
pr | 0.441[0.32; 0.54] | 0.19[0.09; 0.30] | 0.23 [0.14; 0.38]
P, 0.80 [0.73; 0.84] | 0.66 [0.11; 0.72] | 0.81 [0.74; 0.85]
France Italy Finland
(1970:1-2007:3) (1970:1-2007:3) (1978:1-2007:3)
op | 1.01[0.95 1.15] | 1.34 [1.22; 1.55] | 1.05 [0.94; 1.20]
o. | 214[1.94;2.39] | 4.39 [4.00; 5.00] | 4.17 [3.81; 4.65]
o, 0.51 [0.48; 0.59] | 0.46 [0.41; 0.59] | 0.98 [0.88; 1.12]
0 | 20.80 [19.81; 24.85] | 2.65 [2.13; 4.90] | 10.32 [8.08; 12.02]
oY 0.65 [0.62; 0.68] | 0.60 [0.57; 0.63] | 0.65 [0.63; 0.68]
¢ | 013[0.07;021] | 0.01]0.00;0.11] | 0.00 [0.00; 0.03] |
o | 9.74[7.97;11.45] | 6.31[5.22; 8.59] | 8.04 [6.16; 9.99]
) 0.00 [0.00; 0.00] | 0.01 [0.00; 0.15] | 0.02 [0.01; 0.14]
p 0.85 [0.81; 0.88] | 0.84 [0.80; 0.86] | 0.90 [0.88; 0.92]
¢, | 2.35([2.05;2.87) | 1.79 [1.33; 2.15] | 1.72 [1.52; 1.97]
b, 2.35 [1.64; 3.07] | 2.46 [1.48; 3.18] | 3.09 [2.31; 4.11]
pr | 0.28[0.20; 0.40] | 0.31[0.20; 0.42] | 0.18 [0.11; 0.32]
P, 0.37 [0.27; 0.48] | 0.75[0.67; 0.82] | 0.15 [0.07; 0.26]
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Table 6 (continued) Bayesian estimates for the Ascari
and Ropele (2007) model, posterior mode and 90%-

coverage percentiles

United Kingdom Canada Sweden
(1957:1-2007:3) (1961:1-2007:4) (1970:1-2007:4)
op | 1.55[1.41; 1.78] 1.36 [1.27; 1.63] 0.94 [0.87; 1.09]
o, | 4.51 [4.02; 4.94] 3.12 [2.71; 3.50] 4.66 [4.39; 5.29]
o, | 0.43 [0.39; 0.56] 0.61 [0.43; 0.77] 0.47 [0.42; 0.59]
0 | 4.66 [2.85; 6.84] | 5.64 [3.28; 10.28] 5.14 [3.40; 8.44]
a | 0.58 [0.55; 0.62] 0.63 [0.59; 0.66] 0.59 [0.56; 0.61]
|| € | 0.01 [0.00; 0.09] 0.03 [0.01; 0.13] 0.00 [0.00; 0.02]
o | 6.90 [5.95;11.69] 6.93 [4.68; 9.12] 7.17 [4.65; 10.26]
0 | 0.99 [0.79; 0.99] 0.15 [0.02; 0.41] 0.99 [0.91; 1.00]
p | 0.84 [0.80; 0.87] 0.81 [0.77; 0.86] 0.91 [0.89; 0.93]
¢, | 1.29[1.17;1.65] | 1.46 [1.32; 2.15] 1.26 [1.11; 1.39]
¢y 4.04 [3.30; 5.93] 2.93 [2.30; 4.06] 4.26 [3.07; 5.67]
Pr | 0.24 [0.16; 0.37] 0.20 [0.12; 0.34] 0.15 [0.08; 0.24]
py | 0.75 [0.66; 0.78] 0.62 [0.39; 0.72] 0.73 [0.67; 0.81]

Australia New Zealand Switzerland

(1969:3-2007:4) (1970:1-2007:4) (1970:1-2007:4)
op | 1.66 [1.54; 1.94] 1.42 [1.28; 1.66] 0.60 [0.55; 0.71]
o, | 3.67[3.36; 4.07] | 10.48 [10.36; 10.71] 3.40 [3.12; 3.76]
o, | 0.44 [0.37; 0.52] 0.98 [0.77; 1.13] 0.37 [0.32; 0.45]
0 | 5.26 [3.19; 7.87] 5.01 [3.74; 6.90] 3.76 [2.85; 9.33]
a | 0.59 [0.56; 0.62] 0.61 [0.57; 0.63] 0.58 [0.55; 0.61]
| ¢ | 0.01[0.00;0.07] | 0.00[0.00; 0.02] 0.00 [0.00; 0.07]
o | 7.66 [5.71;11.45] 5.33 [4.05; 9.67] 5.83 [3.84; 8.73]
0 | 1.00 [0.74; 0.99] 1.00 [0.93; 1.00] 0.84 [0.64; 0.97]
p | 0.83[0.78; 0.85] 0.95 [0.93; 0.96] 0.91 [0.89; 0.93]
¢, | 1.19 [1.12; 1.51] 1.27 [1.18; 1.45] 1.17 [1.10; 1.40]
qby 3.83 [2.66; 4.98] 3.37 [2.93; 5.69] 2.27 [1.54; 3.37]
Pr | 0.14 ]0.08; 0.25] 0.20 [0.11; 0.31] 0.28 [0.17; 0.40]
p, | 0.74 [0.66; 0.79] 0.84 [0.74; 0.85] 0.79 [0.72; 0.84]
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Table 7 Coefficients on the state variables in the
optimal monetary rule under high and low indexation

State
variable:

€yt
€7r,t

Yt—1

Tt—1

Ry

€y t
€7T,t
Yt—1

Euro United United

area States | Kingdom | Canada | Switzerland
High indexation

3.21 2.28 3.44 3.75 1.37

0.85 0.63 0.40 0.44 0.20

0.69 0.09 0.44 0.46 0.55

0.40 0.30 0.15 0.18 0.06

0.49 0.58 0.54 0.57 0.49
Low indexation

2.50 2.19 2.99 3.19 1.28

0.04 0.30 0.04 0.09 0.04

0.53 0.09 0.39 0.39 0.51

0.00 0.11 0.00 0.01 0.00

0.57 0.59 0.58 0.62 0.51

ECB

Working Paper Series No 1038

March 2009

m



(G66T) SI00J puR IaIyn JO [9POUL ST} UI 10 JO UOTINGLIISIP IOLISISOJ T 2InSIq

Working Paper Series No 1038
March 2009

ECB

m



m

20

(666T) 071105 PUe [[ES) JO [PPOUL OY) U () JO UONNGLISIP I0LISOJ g IS

90 ¥ &0 0

WH3 o
Anua o
punod
S 4o
Buneo|4

awbay
Bunabie
-UGIERU|

Buisbiey

uoneyul
0} SPOOM
uoparg o aunbal
aede|og | Gunabiey
-UoERU|
eljensny

80 a0 ¥0 0 0

BLEL
1agopg
alo)ag

uones|jqes
TEVRILT Y
auy Jauy

wopBury pajun

sajels papun

20 80 ¥ 0

0 0

Bunabie;
uonepul
0) SPoOop
ucpalg o
asde||on

EpEUET m___.c_mE
Bunabiie)
-ugnEYU|
20 90 0 0
— . p——
nina
nw3
a10)9g
gale oing

ECB

Working Paper Series No 1038
March 2009



(L00g) 1D pue preyouelg jO [PPOUI 8Y3 UL A JO UOHNJINSIP I01LISO € 9InSy]

Working Paper Series No 1038
March 2009

ECB

(]



m

(L00g) Apeayg JO [epoW oY} Ul » JO SUOIINGLIISIP IOLISISOJ  2INSIqg

ECB

Working Paper Series No 1038
March 2009



(200g) Apodyg jo [opour o1} Ul IA Jo SUOIINGLISIP I0LIISOJ G 9INSIy]

Working Paper Series No 1038
March 2009

ECB




(200Z) ApootS JO [epou o1[} 10} SUOIIDUNJ PILZRY POJRUIIISS 9Y) JO SUOINLIISIP IOLIISOJ 9 o3I ]

€L 0L 8 8 ¥ & &k o 8 8 v € ZLb oL 8 9 ¥ € ok o 8 9 ¥
g : g E —10 g g g : — 0 g g g g —10 : : g g — 0
awnbal
| Jdaouod Axjod ) . | N . . | awnbal i
fEmauown, may E 2L [m-=—--—-—=-=——————] ¢ -|||m|__mm.@w.m.u__|o|_w_ﬁ__E-uu <0 Gunabieruoneu) A co
|||||||||||||||||||||||||||||||||| J._.....\n - i ————————————— It
= 1v0 F---eee—--- ———==1%0 E-==—===-==-=-===-==-=="3%71
Locooooooog e alnbal Gupafirmy | — —
I 1daduod fajod a0 funabie g0 | uonepul o] SPOoA 90  |o---z-- D
Aieauow mau, jo uopeyu;  Dunabieg uonaig Jo asdejjo) Bunabie)
I WO anpoul o0 uoneun ol 2 | 80 | uoneUl 0] SPOON &0
0] SPOOKA SpOOM Uoalg uonaig Jo asde|on
uonaig jo asdejjon ] 1o asde|jod ! . !
PUBLISZIIMS pue|eaz man uapams Blensny
€L 0. 8 9 ¥ & ek o 8 8 v € gk oL 8 9 ¥ € ck 0. 8 9 ¥ £
0 awnbal g _ _ _ _ —]0 0
aunbiau _w_,__i_EE Uonesiqes
i Bunafie z0 ...m_uﬁ,cc_ ) 0 r IS92on SR 18UV 470 i nika =uoj=g 0
............... /e
....... wgE G |90
Anua oy 13q0120 nin3
I Gunabiey . . | 3 I )
: 20 punod aup 20 alojag (g0 g0
ucneyul o) spoop j0 Buneo4
| wonalg Jo asdeyony | |
L ! I I
epeue] wopbury payun Sa]Els pajun puejui4
€k 00 8 8 ¥ & &k o 8 8 v € ZL oL 8 9 ¥ € ok o 8 9 ¥ £
y = . d — 0 y " " = — 0 y y y y — 0 = g " y — 0
niNg
r Al <0
= ]
T TTTTTTTTTTTRARD
R ———— L an
ning =10=g
I 20 L a0 | alojag &0
L ! I I

Aey aouely Aueunag gale oung

ECB

Working Paper Series No 1038

March 2009



[opout (2,00g) 1[BY) PUR pIRYDUR[ POIRUIIISO 9} JO SUOIJR[NUIIS DIISRY20)s ))0‘G Uo poseq ‘ded jndino oy pue
‘UOTIRJUI [eNUUR ‘D)1 1S9IOYUL 9} JO SUOTINGLIISIP POJRIDUSS-[OPOU ) JO ¥ UOZLIOY )R SUOIIRIASD pIepUR)S ) 9INTI]
(s4o1enb ul) uoziioH

9 V¥ ¢

(s491enb ul) uoziioH
— 0

(s4ayenb ul) uozuoH
¢k O 8 9 ¥ ¢ ¢k 0L 8 9 ¥ ¢ ¢k OF 8

(s4duenb ul) uoziioH
¢k 0L 8 9 14 c

ELLTY -‘-- N.F

v
astt

uspams eljesnsny

pouad 151y 8y} 4oy 4
JO ajewisa ay} pue
‘pourad puooas
ayy o} pajewnisa ,, ,
|opow 8y} uo paseq PUBHSZIMS
pajelauab uaaq

aAeY suone|nwis (s4douenb ul) uoziioH (s4auenb ul) uozuoH
ouseyoolsgL 0L 8 9 ¥ 2 gL oL 8 9 Vv 2

:aul| panoq , , —0 ,

puejeaz maN

(s491enb ul) uoziioH
¢k OF 8 9 14 c
, 0

(s491enb ul) uoziioH
¢l 0L 8 9 14 c

160

S0

pouad puooas
9y} 10§ pajewisa
|9pow 3y} uo paseq
pajelauab uaaq
aABY suone|nwis
dnseyools
1aul| snonupuo)

PO T
o
.
.
.

wus®
amnmnn®
FELLETTR TR LLLLL

.
.
K L

PPPTTTILL]

e ki

o
o
ammsnston

¢ k Ot 16°¢
i i
BaJE 04N3

sajels paiun

deb indino :an|g
uonepul :pay
ajes isasaur poeyg [

epeue)

wopbury papun

Working Paper Series No 1038
March 2009

ECB




European Central Bank Working Paper Series

For a complete list of Working Papers published by the ECB, please visit the ECB’s website
(http://www.ecb.europa.eu).

973 “Do China and oil exporters influence major currency configurations?”” by M. Fratzscher and A. Mehl,
December 2008.

974 “Institutional features of wage bargaining in 23 European countries, the US and Japan” by P. Du Caju, E. Gautier,
D. Momferatou and M. Ward-Warmedinger, December 2008.

975 “Early estimates of euro area real GDP growth: a bottom up approach from the production side” by E. Hahn
and F. Skudelny, December 2008.

976 “The term structure of interest rates across frequencies” by K. Assenmacher-Wesche and S. Gerlach,
December 2008.

977 “Predictions of short-term rates and the expectations hypothesis of the term structure of interest rates”
by M. Guidolin and D. L. Thornton, December 2008.

978 *“Measuring monetary policy expectations from financial market instruments” by M. Joyce, J. Relleen and
S. Sorensen, December 2008.

979 “Futures contract rates as monetary policy forecasts” by G. Ferrero and A. Nobili, December 2008.

’

980 “Extracting market expectations from yield curves augmented by money market interest rates: the case of Japan’
by T. Nagano and N. Baba, December 2008.

981 “Why the effective price for money exceeds the policy rate in the ECB tenders?” by T. Valimaki,
December 2008.

982 “Modelling short-term interest rate spreads in the euro money market” by N. Cassola and C. Morana,
December 2008.

983 “What explains the spread between the euro overnight rate and the ECB’s policy rate?” by T. Linzert and
S. Schmidt, December 2008.

984 “The daily and policy-relevant liquidity effects” by D. L. Thornton, December 2008.
985 “Portuguese banks in the euro area market for daily funds” by L. Farinha and V. Gaspar, December 2008.
986 “The topology of the federal funds market” by M. L. Bech and E. Atalay, December 2008.

987 “Probability of informed trading on the euro overnight market rate: an update” by J. Idier and S. Nardelli,
December 2008.

988 “The interday and intraday patterns of the overnight market: evidence from an electronic platform”
by R. Beaupain and A. Durré, December 2008.

989 “Modelling loans to non-financial corporations in the euro area” by C. Kok Sgrensen, D. Marqués Ibafiez and
C. Rossi, January 2009.

990 “Fiscal policy, housing and stock prices” by A. Afonso and R. M. Sousa, January 2009.

991 “The macroeconomic effects of fiscal policy” by A. Afonso and R. M. Sousa, January 2009.

ECB

Working Paper Series No 1038
March 2009




992 “FDI and productivity convergence in central and eastern Europe: an industry-level investigation”
by M. Bijsterbosch and M. Kolasa, January 2009.

993 “Has emerging Asia decoupled? An analysis of production and trade linkages using the Asian international input-
output table” by G. Pula and T. A. Peltonen, January 2009.

994 “Fiscal sustainability and policy implications for the euro area” by F. Balassone, J. Cunha, G. Langenus, B. Manzke,
J. Pavot, D. Prammer and P. Tommasino, January 2009.

995 “Current account benchmarks for central and eastern Europe: a desperate search?” by M. Ca’ Zorzi, A. Chudik
and A. Dieppe, January 2009.

996 “What drives euro area break-even inflation rates!” by M. Ciccarelli and . A. Garcia, January 2009.

997 “Financing obstacles and growth: an analysis for euro area non-financial corporations” by C. Coluzzi, A. Ferrando
and C. Martinez-Carrascal, January 2009.

998 “Infinite-dimensional VARs and factor models” by A. Chudik and M. H. Pesaran, January 2009.
999 “Risk-adjusted forecasts of oil prices” by P. Pagano and M. Pisani, January 2009.

1000 “Wealth effects in emerging market economies” by T. A. Peltonen, R. M. Sousa and I. S. Vansteenkiste,
January 2009.

1001 “Identifying the elasticity of substitution with biased technical change” by M. A. Le6n-Ledesma, P. McAdam and
A. Willman, January 2009.

1002 “Assessing portfolio credit risk changes in a sample of EU large and complex banking groups in reaction to
macroeconomic shocks” by O. Castrén, T. Fitzpatrick and M. Sydow, February 2009.

1003 “Real wages over the business cycle: OECD evidence from the time and frequency domains” by J. Messina,
C. Strozzi and |. Turunen, February 2009.

1004 “Characterising the inflation targeting regime in South Korea” by M. Sanchez, February 2009.

1005 “Labor market institutions and macroeconomic volatility in a panel of OECD countries” by F. Rumler and
J. Scharler, February 2009.

1006 “Understanding sectoral differences in downward real wage rigidity: workforce composition, institutions,
technology and competition” by P. Du Caju, C. Fuss and L. Wintr, February 2009.

1007 “Sequential bargaining in a new-Keynesian model with frictional unemployment and staggered wage negotiation”
by G. de Walque, O. Pierrard, H. Sneessens and R. Wouters, February 2009.

1008 “Liquidity (risk) concepts: definitions and interactions” by K. Nikolaou, February 2009.
1009 “Optimal sticky prices under rational inattention” by B. Mackowiak and M. Wiederholt, February 2009.
1010 “Business cycles in the euro area” by D. Giannone, M. Lenza and L. Reichlin, February 2009.

1011 “The global dimension of inflation — evidence from factor-augmented Phillips curves” by S. Eickmeier and K. Moll,
February 2009.

1012 “Petrodollars and imports of oil exporting countries” by R. Beck and A. Kamps, February 2009.

1013 “Structural breaks, cointegration and the Fisher effect” by A. Beyer, A. A. Haug and B. Dewald, February 2009.

ECB
|| Working Paper Series No 1038
March 2009




1014 “Asset prices and current account fluctuations in G7 economies” by M. Fratzscher and R. Straub, February 2009.

1015 “Inflation forecasting in the new EU Member States” by O. Arratibel, C. Kamps and N. Leiner-Killinger,
February 2009.

1016 “When does lumpy factor adjustment matter for aggregate dynamics?” by S. Fahr and F. Yao, March 2009.
1017 “Optimal prediction pools” by J. Geweke and G. Amisano, March 2009.

1018 “Cross-border mergers and acquisitions: financial and institutional forces” by N. Coeurdacier, R. A. De Santis
and A. Aviat, March 2009.

1019 “What drives returns to euro area housing? Evidence from a dynamic dividend-discount model” by P. Hiebert
and M. Sydow, March 2009.

1020 “Opting out of the Great Inflation: German monetary policy after the break down of Bretton Woods”
by A. Beyer, V. Gaspar, C. Gerberding and O. Issing, March 2009.

1021 “Rigid labour compensation and flexible employment? Firm-level evidence with regard to productivity for
Belgium” by C. Fuss and L. Wintr, March 2009.

1022 “Understanding inter-industry wage structures in the euro area” by V. Genre, K. Kohn and D. Momferatou,
March 2009.

1023 “Bank loan announcements and borrower stock returns: does bank origin matter?” by S. Ongena and
V. Roscovan, March 2009.

1024 “Funding liquidity risk: definition and measurement” by M. Drehmann and K. Nikolaou, March 2009.
1025 “Liquidity risk premia in unsecured interbank money markets” by J. Eisenschmidt and J. Tapking, March 2009.

1026 “Do house price developments spill over across euro area countries? Evidence from a global VAR”
by I. Vansteenkiste and P. Hiebert, March 2009.

1027 “Long run evidence on money growth and inflation” by L. Benati, March 2009.

1028 “Large debt financing: syndicated loans versus corporate bonds” by Y. Altunbas, A. Kara and D. Marqués-Ibaiiez,

March 2009.

1029 “The role of fiscal transfers for regional economic convergence in Europe” by C. Checherita, C. Nickel and
P. Rother, March 2009.

1030 “Forecast evaluation of small nested model sets” by K. Hubrich and K. D. West, March 2009.
1031 “Global roles of currencies” by C. Thimann, March 2009.

1032 “Assessing long-term fiscal developments: a new approach” by A. Afonso, L. Agnello, D. Furceri and R. Sousa,
March 2009.

1033 “Fiscal competition over taxes and public inputs: theory and evidence” by S. Hauptmeier, F. Mittermaier and
J. Rincke, March 2009.

1034 “The role of the United States in the global economy and its evolution over time” by S. Dées and
A. Saint-Guilhem, March 2009.

ECB

Working Paper Series No 1038
March 2009




1035 “The role of labor markets for euro area monetary policy” by K. Christoffel, K. Kuester and T. Linzert,
March 2009.

1036 “Search in the product market and the real business cycle” by T. Y. Matha and O. Pierrard, March 2009.

1037 “What do asset prices have to say about risk appetite and uncertainty?” by G. Bekaert, M. Hoerova and
M. Scheicher, March 2009.

1038 “Are ‘intrinsic inflation persistence’ models structural in the sense of Lucas (1976)?” by L. Benati, March 2009.

ECB
Working Paper Series No 1038
' March 2009






	Are 'intrinsic inflation persistence' models structural in the sense of Lucas (1976)?
	Contents
	Abstract
	Non-technical summary
	1 Introduction
	2 Alternative Models of Intrinsic Inflation Persistence
	2.1 Phillips curve models
	2.2 Closing the Phillips curve models
	2.3 Encoding intrinsic inflation persistence

	3 Bayesian Estimation
	4 Empirical Evidence
	4.1 Fuhrer and Moore (1995), Gali and Gertler (1999), and Blanchard and Gali (2007)
	4.2 Sheedy (2007)

	5 Estimating a Calvo Model with Time-Varying Trend Inflation
	5.1 The model
	5.2 The issue of indeterminacy
	5.3 Modelling time-variation in trend inflation
	5.4 Empirical evidence

	6 Implications
	6.1 The extent of uncertainty associated with model-generated macroeconomic projections
	6.2 Computing optimal monetary policies

	7 Conclusions
	References
	Appendices
	A The Data
	B Identifying Monetary Regimes
	C Model Solution for the Ascari and Ropele (2007) Model Under Determinacy and Indeterminacy

	Tables and figures
	European Central Bank Working Paper Series


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 96
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 96
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 96
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (ISO Coated v2 300% \050ECI\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'WP_ECB_WEB'] [Based on '[WP_EZB_WEB]'] [Based on 'IC__ISO_COATED'] [Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /ExportLayers /ExportVisiblePrintableLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 300% \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines false
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName (MONTHLY_EZB)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




