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Abstract

We propose a new core inflation measure for the Euro area which places the emphasis
on the more lasting, i.e. persistent, price developments at a disaggregated level. The
importance of each component of the HICP is reweighted according to its relative
persistence, as measured by the sum of the autoregressive coefficients or by an
indicator of mean reversion. Unlike headline inflation, our baseline core inflation
measure is highly correlated with ECB monetary policy decisions, which could mean
that it contains ex ante (pre monetary policy) information on inflationary pressure.

Keywords: core inflation, inflation persistence.

JEL codes: E31.
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Non-technical summary

Central banks typically define their inflation objective in reference to a medium or
long term horizon. The ECB for instance is committed to maintain price stability
defined as a year on year increase in the Euro area Harmonised Index of Consumer
Prices (HICP) of below 2% over the medium term. In the literature, one of the
possible ways to disentangle noise from the more lasting developments is to refer to a
core inflation measure that would exclude the most erratic or volatile components.
Indeed, most statistical institutes have built various core inflation measures by
excluding a fixed list of presumed volatile items, such as food and energy in the
United States or unprocessed food and energy in Europe. Some central banks have
also chosen to monitor particularly closely such measures, like the Bank of Canada.
Instead of permanently excluding the presumed most volatile components, it has also
been proposed to measure the variance of each component at each period of time and
then use this information to re-weigh the basket by giving less weight to the more
volatile components.

In this paper we take a somewhat different approach and build a measure of core
inflation excluding or giving less weight to the less persistent processes. Blinder
(1997) first made very clearly the case that this view differs from the first approach
and that it may be closer to the question policy-makers typically have in mind,
namely: "what part of each monthly observation on inflation is durable and what part
is fleeting?".

In particular, in this paper we build three alternative persistence-weighted measures of
core inflation in the euro area and we analyse their properties in terms of correlation
with current and future headline HICP inflation and with the ECB monetary policy
decisions. In fact, in an environment of price stability in which the central bank reacts
aggressively and in a timely manner to inflationary pressure it is highly unlikely to
find core inflation (or any other) indicators that may be systematically correlated with
future headline inflation. More revealing about the potential usefulness of a core
inflation indicator should be its correlation with the monetary policy decisions. We
show that our baseline measure of persistence-weighted core inflation scores
remarkably well in this respect. However, it goes without saying that, given the wide
information set taken into consideration by the ECB, it is highly unlikely that any core
inflation indicator can be a "sufficient statistic" to explain monetary policy decisions
in the euro area.

A further interesting result of this study is that there appears to be significant time
variation in the persistence of the sub-components of the euro area HICP. In contrast
with the findings of the Inflation Persistence Network, we find services prices to be
under-weighted in our persistence-weighted indicator, while energy and food prices
are over-weighted compared with the original HICP weights. This reflects, in our
view, the different nature of the shocks which have predominantly hit prices in the
sample period we use in this paper (from 1995 onwards) compared with the longer
sample period studied in previous work.
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1 Introduction

Central banks usually define their inflation objective in reference to a medium or long term
horizon. The ECB for instance is committed to maintain price stability defined as a year on
year increase in the Euro area Harmonised Index of Consumer Prices (HICP) of below 2%
over the medium term. Thus, its economic analysis has to disentangle the short-term shocks
from the more lasting developments. In the case of the ECB, this is addressed through a
broad economic and monetary analysis which allows for a cross-checking of the economic
trends.

One of the possible ways to disentangle noise from the more lasting developments is to
refer to a core inflation measure that would exclude the most erratic or volatile components.*
Most statistical institutes have built various core inflation measures by excluding a fixed list
of presumed volatile items, such as food and energy in the United States or unprocessed
food and energy in Europe. Some central banks have also chosen to monitor particularly
closely such measures, like the Bank of Canada. Instead of permanently excluding the
presumed most volatile components, it has also been proposed to measure the variance of
each component at each period of time and then use this information to re-weigh the basket
by giving less weight to the more volatile components.

A somewhat different approach is to state that what should rather be considered as noise
are the high frequency movements. Monetary policy, given his medium term perspective,
should put more emphasis on the more lasting movements and disregard the shocks that
are likely to be soon reverted. Putting this idea into practice, this would imply excluding or
giving less weight to the less persistent processes. Blinder (1997) first made very clearly the
case that this view differs from the first approach and that it may be closer to the question
policy-makers typically have in mind, namely: "what part of each monthly observation on
inflation is durable and what part is fleeting?".

It is easy to show that the two approaches can lead to substantially different results. For
instance, the higher the root p of a first order autoregressive process, the higher its overall
variance vy (v = 02/ (1 — p?), 0% being the variance of the perturbation). Therefore, an item
can be excluded from the core inflation measure (or given less weight) on the basis of the
first approach (large variance), but be included on the basis of the second approach (as it
exhibits high persistence). As an illustration, Figure 1 below shows two series which have
the same variance of the perturbation (62 = 1) but a different persistence (their AR(1) roots
are respectively 0.2 and 0.9). On the basis of the first approach, one would exclude from the
core inflation measure the second series (with p = 0.9 and v = 5), while on the basis of the
second approach, one would exclude the first one (p = 0.2 and v = 1). Following Blinder’s
suggestion, our intuition is that the second time series, more persistent and more volatile,
has a richer information content that the first one for monetary policy.

IThere are several useful surveys on core inflation indicators and their usefulness for monetary policy:;
see, for example, Mankikar and Paisley (2004), Roger (1998), and Wynne (1999). For the specific case of
the euro area, see ECB (2001) and Vega and Wynne (2003).
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Figure 1: Simulated series: dotted line with p = 0.2,y = 1; solid line with p = 0.9,y = 5.

In the context of the Eurosystem Inflation Persistence Network?, empirical studies have
however revealed that energy and unprocessed food prices which are usually excluded from
the core measures as they are presumed to exhibit an elevated variance are also typically the
less persistent components of the basket (Bilke 2005 and Altissimo et. al. 2006). Therefore
both approaches could justify the exclusion of the prices of these two categories of goods
from the core inflation measure. This is presumably because the idiosyncratic part of the
variance of the perturbation for these prices is larger than for the other items. However, the
general case remains valid that using variance as the exclusion criterion does not necessarily
imply excluding the less persistent price changes.

This motivates the implementation of a core inflation measure directly based on the
persistence criterion, the less persistent items being excluded or given less weight than the
others. The first attempt to operationalise Blinder’s concept was made by Cutler (2001)
who proposed such a price index for the United Kingdom. A similar attempt was made for
Malta by Demarco (2004). In this paper, we propose such a measure for the euro area.

One often problematic issue related to core inflation measures is to the criteria along
which they can be appraised. As previously stated, core inflation measures are certainly

2See ECB (2005) for additional information on the Eurosystem Inflation Persistence Network and its
results.
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primarily meant to remove some noise from headline inflation and this can imply that they
should be able to track possible trends in headline inflation (Marques, Neves and Sarmento
2003 propose some statistical criteria to asses this property). However, it can be argued that
the ability to track a trend in headline inflation or the out of sample forecast performance
is not necessarily the proper way to assess the usefulness of core inflation measures. If such
a measure really had a significant information content for future inflation, one can expect
that the central bank would include such information in its reaction function and, as a con-
sequence, realized inflation would deviate from the presumably leading core inflation signal
(Mankikar and Paisley, 2004). Therefore, we suggest to compare core inflation measures
with monetary policy decisions. If a certain core inflation measure captures impending and
sustained swings to inflationary pressures and the central bank reacts to such pressures, then
the core inflation indicator will be correlated with the monetary policy instrument, rather
than with future headline inflation.

In addition, we propose some new features in the implementation of the persistence based
core inflation measure. Cutler (2001) and Demarco (2004) have used an AR(1) process to
assess the persistence of each component, but the inflation persistence literature has also
referred to other measures of persistence. Therefore, we compare different measures of core
inflation based on different ways to evaluate persistence. In order to avoid over-estimating
persistence, it is also necessary to control for possible breaks in the mean of the processes,
which we include in our framework. Last, our core inflation measure can be considered as a
real time measure, in the sense that the persistence weight of each price sub-index is assessed
only with the available information at a given point in time.

The paper is organised as follows. In Section 2 we present some measures of inflation
persistence and select those measures which we use in the empirical analysis. Section 3
describes the actual computation of the persistence-weighted core inflation index, and the
results are reported and commented on in Section 4. Section 5 analysis the correlation of
different core inflation measures, including the persistence-weighted ones proposed in this
paper, with euro area headline inflation. Section 6 concludes.

2 Measures of inflation persistence

Inflation persistence relates to the speed with which inflation converges to equilibrium (or
baseline) after a shock: the more time this return takes, the more persistent the process.
As argued by Andrews and Chen (1994), the long-term persistence properties of time series
are captured by their impulse response function (IRF). However, the IRF being an infinite
vector of numbers, one rather needs in practice to refer to a scalar measure of persistence.
The most common one, proposed by Andrews and Chen (1994) and used in most of the
literature on inflation persistence?, is the sum of the autoregressive coefficients which relates

3For instance, the literature that has emerged in the context of the Eurosystem Inflation Persistence
Network (IPN). See Altissimo et al. (2006) for a summary of the macroeconomic side of this project.
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to the Cumulative Impulse Response (CIR).

There are other measures also based on an auto-regressive process, like the half-life or
the largest autoregressive root. However, those measures are less widely used, at least in
the literature measuring inflation persistence. The half life can be somewhat misleading
when the IRF is not continuously decreasing with time, whereas the largest autoregressive
root can provide a misleading signal depending on the presence or not of a long suite of AR
parameters.

Dias and Robalo Marques (2005) proposed another interesting measure based on a dif-
ferent concept: a process is persistent when it does not cross its mean very often. Therefore,
the frequency of mean reversion can be directly taken as an indicator of persistence. We pro-
pose to try both measures - the sum of the autoregressive coefficients and the mean reversion
- as the indicators of persistence.

Concerning the sum of the autoregressive coefficients (SAR), which will be considered
as the baseline measure in the continuation of this paper, for practical reasons we will not
implement the procedure proposed by Andrews and Chen (1994) aimed at dealing with a
downward bias to the autoregressive coefficients when their value is close to zero in finite
sample. We are conscious that this choice can theoretically slightly distort on one side the
distribution of persistence. However, given the relatively low number of highly persistent
processes this should have a very limited impact on our measure. Cutler (2001) and Demarco
(2004) have used an AR(1) to assess the persistence of each component; instead, we do not
impose any predetermined order to our AR processes but rather use an information criterion
to select it.

In addition, we propose a third measure based on the leading properties of each sub-
component: the structure of the basket will be transformed in order to give more weight to
the items which are better leading indicators of overall HICP inflation developments. This
measure represents the direct implementation of one of the ideas put forward by Blinder
(1997): the more informative components of inflation are those which are most correlated
with headline inflation some time ahead, i.e. at an horizon that may be relevant for monetary
policy.

3 The computation of persistence-weighted measures
of core inflation in the euro area

3.1 The data

The data used in this study cover the 93 components of the Harmonised Index of Consumer
Prices in the euro area, as computed by Eurostat according to the COICOP classification.*

4The Classification of Individual Consumption by Purpose (COICOP) is a Reference Classification pub-
lished by the United Nations Statistics Division that divides the purpose of individual consumption expen-
ditures incurred by three institutional sectors, namely households, non-profit institutions serving households
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The data span from January 1995 to January 2007, i.e. covering over twelve years of monthly
data. A handful of components are not reported as from 1995 and start at a later date,
due either to unavailability of back data or to the introduction of new items in the HICP.
These components are dealt with based on an automatic procedure described in the next
subsection. The data we use are seasonally adjusted using the X12 ARIMA procedure’; but
using seasonally unadjusted data leads to very similar results. Moreover, although the focus
of the analysis is on real-time computation, we use data revised ex post; the revisions to the
HICP data are, however, rather small and this should not have a significant impact on our
results.

The table below reports the main groupings of the individual HICP components together
with their HICP (COICOP) weight in 2006.°

Table 1 — Main items in the HICP

| Ttem | COICOP weight in 2006 ||

Food (incl. alcohol and tobacco) | 19.3
o/w processed 7.4
o/w unprocessed 11.8

Industrial goods 39.9
o/w non-energy 30.7
o/w energy 9.2

Services 40.8
o/w rents paid by tenants | 6.3
o/w restaurants and cafes | 6.8
o/w housing 10.3
o/w transport 6.4

Before turning to measuring persistence for each component, an intermediate step has
to be considered. As previously stated, our two measures of persistence aim at gauging the
speed of return to a baseline (mostly a mean in practice) after a shock. It is well known in
the literature that the persistence of a process will be overestimated if one ignores that a
discrete break in the mean occurred at some point in time: one would take for a slow return
to baseline what in fact is a structural (permanent) change (Perron 1990). Altissimo et. al.
(2006) for instance have shown that the unit root can hardly be excluded over long period
for inflation if the structural breaks are ignored, while inflation persistence appears to be
relatively low once the discrete changes in the mean are incorporated.

Therefore, we have tested whether structural breaks could be detected in the month-on-
month rates of changes of each individual price series. As in Bilke (2005) and Corvoisier and

and general government. The COICOP classification is also used by Eurostat.
®Note that the procedure is run on the ex post data, i.e. not in real time.
6The HICP weights are changed once every year.
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Mojon (2005), we have done so using the Altissimo and Corradi (2003) procedure, which is
an improved version of the standard Bai and Perron test for multiple breaks. Our findings
are unambiguous: none of the series exhibits at least one structural break in the mean over
the period studied.” This result is consistent with the findings of the Eurosystem Inflation
Persistence Network, for which usual break dates in the euro area are early 1970s, the mid
1980s and the early 1990s (Altissimo et. al. 2006), hence out of our estimation period.

3.2 Computation

We now turn to describe the actual computation of the three persistence-weighted core
inflation measures.® The one-month growth rates of the 93 individual components of the
HICP are computed and de-meaned. The computation of the core inflation series starts in
January 1998. In order to control for missing values not only at the start of the period but
also in previous years (given that the estimation of measures of persistence requires some
back data) we exclude from the computation those components that, at each point in time
T, present missing values up to 2 years before 7.

Let p;; be the log of the i-th component of the HICP at time t, and let Ap;, be its first
difference (i.e. the one-month growth rate of the i-th component). For the first measure of
persistence based on the sum of the autoregressive coefficients, for each component we run
the following regression recursively between January 1998 and time 7', i.e. only using data

available in real time’
qi

Apy =c+ Z oz;Api,t,j + €4t (1)
j=1
where the order g; of the regression is chosen so as to minimise the Schwarz information
criterion, i.e. the one that is typically selected when obtaining a parsimonious model is
considered to be of importance. The search over the g; parameter which minimises the
Schwarz criterion is conducted for values between 1 and 12, the latter included in order
to cater for possible residual seasonality in the price series (though the series we use are
seasonally adjusted). For most components, however, the ¢; is a very small number and
equation contain no more than one or two lags, which makes the equation quite reasonable
in terms of degrees of freedom already in the early part of the sample period.
The the first persistence measure, which we take as our baseline measure in the contin-
uation of the paper, is simply

qi

~A 7

T =)0 (2)
j=1

"This result appears to be relatively robust as it is left unchanged by several parameterisation of the
bandwidth used for the computation of HAC variance (see Bilke 2005 for more details on this issue). The
critical value of the test has been adjusted for the sample size, as suggested by Altissimo and Corradi (2003).

8The computation is done in Eviews; the program is available from the authors upon request.

9We also tried to include a deterministic time trend in the regression, but it does not make any difference
in the final result.
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as estimated up to time T'. Should any ﬁf}R be negative, we put the measure at zero, as in
Cutler (2001). Obviously, the ?;“TR are then re-scaled for them to sum up to one at each time
T, as we do with the other two variants that we consider.

There is little to say on the computation of the second measure based on the number
of times a variable crosses its mean, in this case zero since the variables are de-meaned; we
will refer to this second measure as ﬁ%c, where MC stays for "mean crossing". Turning to
the third measure based on the correlation with headline annual HICP inflation one year
ahead, the computation runs as follows. At each time T', we compute the correlation between
headline HICP inflation and the annual increase in each component of the HICP, lagged one
year (since data after T" are not available in a real time computation). Also for this measure
the persistence weight is set to zero if the correlation turns out to be negative. We will refer
to the weights identified by this third measure as ”y“g?”“

In the same way as the HICP, the index numbers for the persistence-weighted indicators
are reconstructed using a chain-linked computation (i.e. based on the cumulated growth rate
from the level of the index in December of the previous year). Thus, the results are fully
comparable with the headline HICP.

It should be added at this stage that the computation of the persistence-weighted index
might be problematic especially in the first part of the sample period, due to the lack of a
long time price series for the euro area. In order to check whether the small sample bias
may be a significant problem in practice, we recomputed the baseline persistence-weighted
core inflation measure using the final ex post weights as well as weights computed from
regressions on a 4-year rolling window. The results for these variants were very close to the
original calculation, suggesting that the uncertainties related to the small sample may not
be economically very significant.'’

4 Results

The baseline persistence-weighted core inflation measure and the two proposed variants
are computed for the sample period from January 1998 to January 2007. The result for
the baseline measure (taking the annual growth rate for illustration purposes) is reported
in Figure 2 below. In a simple visual inspection, three features stand out. First, the
behaviour of the series is interestingly different from, and somewhat more volatile than,
headline HICP inflation, which has remained (rather un-interestingly) in a relatively narrow
margin since 2000. Second, unlike other popular core inflation measures (more on this
later), the persistence-weighted index is a coincident if not slightly leading indicator of
headline inflation, and not a lagging one. For example, HICP inflation excluding energy and
unprocessed food is a clearly lagging indicator of headline inflation (see Figure 3). Third,
and most notably, there is a striking correlation between the behaviour of the index and the
ECB monetary policy stance as measured by its main refinancing rate (see Figure 4).

10The calculation is not reported for brevity but is available from the authors upon request.
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Although one has to eschew simplistic representations of ECB monetary policy decisions,
it is intriguing to think that the persistence-weighted measure may contain some information
on the persistent movements in prices that is reflected in medium-term inflationary pressure,
to which the ECB has obviously reacted. In this respect, it should be emphasised that the
correlation between the persistence-weighted measure and the ECB main refinancing rate is
as high as 0.73, while the correlation with headline HICP inflation is only 0.2. It should be
noted that we are not suggesting that the ECB has mechanistically reacted to this particular
(or any other) indicator of core inflation; we are rather suggesting that our indicator of core
inflation is itself correlated with the medium-term inflation outlook to which the ECB does
react.

A slightly more sophisticated way to single out the correlation between the persistence-
weighted indicator of core inflation and the ECB main refinancing rate is to estimate a simple
Taylor-type policy rule as follows

Rt = R + aAYt—2 + ﬂ%t,Q + & (3)

where R, is the ECB main refinancing rate, R is a constant term, y; is a measure of eco-
nomic slack at monthly frequency (we take industrial production detrended with the Hodrick-
Prescott filter'!) and 7, is annual core inflation rate based on the 37 weights, minus headline
HICP inflation. The basic idea behind the inclusion of the last term is that when core infla-
tion is above (below) HICP inflation, this should signal an increase (decrease) of inflationary
pressure, following for example Marques, Neves and Sarmento (2003). Therefore, a positive

INote that we apply the one-sided HP filter in order to make it real time, but we do not use real time
data proper for industrial production.
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and significant $ implies that the core inflation measure includes information that is relevant
for monetary policy. Note that we include both core inflation and the industrial production
gap with two monthly lags, in order to have a realistic picture of the information set available
for the ECB decision-making body, which takes monetary policy decisions at the beginning
of each month.'?

The result of the estimation of the policy rule is reported in Table 2. It is quite
striking to note that the persistence-weighted core inflation indicator has a positive and
statistically significant coefficient while the industrial production gap is insignificant. We
obtain similar results also for the second persistence-weighted measure based on the number
of mean crossings (see also Figure 5). We also tried to replace the 7; indicator with seven
alternative popular measures of core inflation in the euro area, namely (i) HICP inflation
excluding energy and unprocessed food; (ii) the trimmed mean, obtained by excluding the
10% most volatile components at each point in time; (iii) the trimmed mean, obtained by
excluding the 32% most volatile components at each point in time; (iv) the median increase
in the price distribution underlying the HICP (corresponding to a trimmed mean where
all components are excluded except one); (v) one measure based on the dynamic factor
model proposed by Cristadoro et. al. (2005), "Eurocore", which exploits a database of 149
disaggregated price series;'® (vi) a second factor model series proposed by Camba-Mendez
and Kapetanios (2005), available until October 2005; (vii) a variance-adjusted core inflation
measure.'* Remarkably, in none of the cases was the 3 coefficient positive and statistically
significant, and neither was for the third persistence-weighted measures proposed in this
paper (i.e. based on %ijw weights; see Figure 6). In several cases, the § coefficient even
had a statistically significant wrong sign.

12WWe also tried to include headline HICP inflation separately in the equation, but this had a negative sign
(in practically all specifications) and was therefore dropped from the equation.

13The program we used to compute the Eurocore index has been developed by M. Lenza.

4 Note that this last measure is also computed in real time, as the persistence-weighted ones.
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Table 2: Estimates of the policy rule in (4)

R 2.91%* (0.05)
o 0.02 (0.04)

1] 1.08** (0.07)
Adjusted R squared | 0.72

DW 0.36

Note: Standard errors in parentheses; all coefficients are significant at the 5% confidence level.
Sample period: January 1999 to January 2007. ** denotes statistical significance at the 1 per cent
level.

5 A closer look at the individual HICP components

We now turn to analyse the estimated persistence of the individual HICP components.
The main goal of this Section is to identify HICP components for which the persistence
weight may differ significantly from the HICP (COICOP weight). Of particular interest are
those components which have high persistence and may therefore contain a larger amount of
information about future price trends, in contrast with components whose fluctuations are
typically more short-lived.

5.1 The weight of the complete set of 93 components

Looking at the complete set of the 93 components of the HICP, Figure 7 displays a scatter
plot of the persistence weights %A}R and the original HICP weights, as average over the whole
sample period (from January 1998 to January 2007). It is quite striking to note that the
two sets of weights are practically orthogonal (the R-squared is less than .02): there is no
relationship whatsoever between persistence weights and HICP weights. That is also true for
the other two variants considered in this paper; for example, Figure 8 reports the scatter

plot with the HICP weights vis-a-vis the weights obtained with the mean crossing measure,
~MC
Yir -

By contrast, there is a positive and significant correlation between the weights of the
three different persistence weights. For instance, Figure 9 reports the scatter plot with the

%XTR and 7%0 weights. The R-squared is above 0.3 and the curve is upward sloped.

5.2 What are the most persistent components of the HICP? Some
surprises

Table 3 reports some key sub-components of the HICP, as reported in Table 1 above,
and their average COICOP and persistence (AW';L‘TR) weights during the sample period under
consideration (January 1998 to January 2007). A couple of large discrepancies between the
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Figure 6: Average of persistence weights (sum of AR and mean crossing).

persistence and COICOP weights stand out. Given the persistent rise in oil price inflation
during a large part of the sample period, one would have expected the persistence weight of
energy to be much larger than the HICP weight; in fact, it is larger, but not very significantly
so. It is unprocessed food the sub-component for which the persistence weight is largest
compared with the HICP weight. Together, the persistence weight of energy and unprocessed
food exceeds the HICP weights by 14 percentage points. Moreover, non-energy industrial
goods are also over-represented in the persistence weighted index compared with the HICP.

The reduced weight on services prices is the mirror image of the larger weight on energy,
unprocessed food and non-energy industrial goods. The most under-represented component
of services is "Restaurant and cafés", despite the fact that this sector has been allegedly hit by
the permanent shock of the 2002 cash changeover. One way to interpret this result is to think
not only in terms of frequency of price adjustment as is typically studied in the literature (see
ECB 2005), but also in terms of underlying shocks hitting the fundamental determinants
of prices (marginal costs) in individual sectors. Over recent years, the shocks which have
hit commodity and manufacturing prices (some of which, arguably, of a global nature) may
have been more persistent than shocks (arguably of a more local nature) hitting services
prices. The advantage of a measure such as the one computed in this paper is precisely
that of being agnostic about the persistence of certain price components and let the data
speak, especially when (which is most often the case) the underlying shock hitting prices is
not observable. A measure that permanently excludes some of the price components cannot
take into account changes in the persistence of the individual price series which reflect the
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nature of the shocks hitting the economy.'® The fact that the persistence weighted measure
better captures the nature of the shocks appears to be corroborated by its strong correlation
with the ECB monetary policy decisions during the considered period.

Some of these findings may be challenging previous evidence on the euro area. Altissimo
et. al. (2006) found that changes in energy and unprocessed food prices were the less
persistent, while changes in processed food, non-energy industrial goods and service prices
appeared to be more persistent. One important factor behind this difference is certainly the
sample period. While our study is based on the last 12 years, the evidence in Altissimo et.
al. (2006) relates to a much longer sample period. The recent past has been characterised,
for example, by a more persistent than usual oil price shocks which can explain the high
persistence we find for energy components. This leads us to emphasise that persistence
appears to be a time-varying feature, not only for the inflation process as a whole, but also
for the individual sub-components of the HICP (or any other consumer price index).

Related to this matter, it is also interesting to look at the stability of the persistence
weights. This is very important, indeed crucial for the useful of any measure of persistence-
weighted core inflation: there must be some continuity in the persistence measure, for the
weights to be informative about future developments. It turns out that — apart perhaps from
processed food — the weights of the main components of the HICP have been not too unstable
within our sample period, as reported in Figure 10. Some important components of the
services sub-aggregate are reported in Figure 11. In this case, the weights of these more
dis-aggregated components appear to be less stable, probably reflecting some idiosyncratic
errors in the estimation of the persistence of the process.

15Tdeally, therefore, a persistence weighted measure should be based on persistence estimates that are time-
varying. As mentioned earlier, we only apply a recursive estimation in this paper due to data limitations.
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Table 3: Average weights in the baseline persistence-weighted index and in

the HICP
| Item |HICP | 7;" [7,"-HICP

Food (incl. alcohol and tobacco) | 20.2 29.2 9.0
o/w processed 8.0 3.8 -4.2
o/w unprocessed 12.2 25.4 13.1

Industrial goods 40.5 47.1 6.5
0/w non-energy 31.9 37.7 5.8
o/w energy 8.6 9.3 0.7

Services 39.2 23.8 -15.4
o/w rents paid by tenants | 6.5 3.1 -3.4
o/w restaurants and cafes | 6.6 2.1 -4.5
o/w housing 3.8 3.7 -0.1
o/w transport 5.7 4.4 -1.3

Note: Averages are taken over the sample period from January 1998 to December 2006. Data
are in percentage points.

6 Conclusions

In this paper we have built three alternative measures of core inflation in the euro area and
we have analysed their properties in terms of correlation with current and future headline
HICP inflation and with the ECB’s monetary policy decisions. We have argued, in line
with some recent literature, that in an environment of price stability in which the central
bank reacts aggressively and in a timely manner to inflationary pressure it is highly unlikely
to find core inflation (or any other) indicators that may be systematically correlated with
future headline inflation. More revealing about the potential usefulness of a core inflation
indicator should be its correlation with the monetary policy decisions. We have shown that
our baseline measure of persistence-weighted core inflation scores remarkably well in this
respect. However, it goes without saying that, given the wide information set taken into
consideration by the ECB, it is highly unlikely that any core inflation indicator can be a
"sufficient statistic" to explain monetary policy decisions in the euro area.

Another interesting result of this study is that there appears to be significant time
variation in the persistence of the sub-components of the euro area HICP. In contrast with the
findings of the Inflation Persistence Network, we find services prices to be under-weighted in
our persistence-weighted indicator, while energy and food prices are over-weighted compared
with the original HICP weights. This reflects, in our view, the different nature of the shocks
which have predominantly hit prices in the sample period we use in this paper (from 1995
onwards) compared with the longer sample period studied in previous work.
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In terms of avenues for future research, our results are encouraging for following up this
work on countries where disaggregated CPI data are available for a longer sample period.
The United States, in particular, appears to be a suitable candidate for an application of this
approach, which could also usefully incorporate elements of time variation in the parameters
governing persistence.
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