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In this paper, we present evidence on the statistical features of observed dispersion in HICP
inflation rates in the Euro area. Our descriptive exercise shows that there is still a remarkable
dispersion of HICP inflation rates across the member countries. We find that most of dispersion
originates in the non-traded categories of the HICP. This suggests that the main source of
dispersion in countries' headline inflation rates is in those components of the HICP where
non-traded goods (services, (public) goods with regulated and administered prices) are more
intensely represented. We then examine the determinants of inflation differentials in a panel of the
states of the Euro area in 1999-2007 using alternative classifications of this group and three
different datasets. The evidence presented shows that output gaps and a proxy for price level
convergence were statistically significant. On the other hand, some determinants that were found
significant in previous studies (for example Honohan and Lane, 2003, 2004; ECB, 2003) has no
impact on inflation in our expanded time span (e.g. exchange rate movements)

The dispersion of HICP inflation is expected to increase in the coming years as the new EU
member states will join the Euro area. There are some risks for these countries connected with the
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EXECUTIVE SUMMARY

Inflation differentials, their origin and evolution are of great relevance for monetary unions. In
the particular case of the Euro area, widely acknowledged regional asymmetries within the area
represent a major challenge for policy-making since, absent the possibility of adjusting the
nominal exchange rate, movements in the real exchange will directly follow the path of inflation
differentials.

The first years of existence of the Euro area were associated with diminishing inflation
differentials (measured by harmonized index of consumer prices — HICP) and convergence of
inflation rates. Since 2004 the observed inflation differentials have remained stable and a
non-negligible degree of dispersion across national inflation rates in the Euro area has been at
times observed. In the wake of these events, several studies have tried to shed some light on the
main drivers and determinants behind this fact. The contributions to this literature range from
descriptive analyses backed by panel regression results to small calibrated models trying to mimic
the main features of the Euro area.

This paper combines a descriptive exercise analyzing inflation dispersion in the harmonized
inflation index (HICP) and finally a multivariate panel regression analysis stressing the relevance
of key macroeconomic variables as drivers behind inflation differentials, with different
specifications of the Euro area group and alternative inflation measures in the context of three
different databases.

The analysis of inflation dispersion covers the period from January 1999 to December 2008
and is also done through different specifications of the Euro Area: the EAI2 (the Euro area
consisting of 12 member states), the EA11 (EA12 without Luxembourg), the EA10 (EA11 without
Greece) and the Euro area with the new EU Member States EA13 (EA12 including Slovenia), and
EAILS5 (EA13 including Cyprus and Malta). Additionally, two decomposition of the overall HICP
index are used; the first uses the five main subindices: Services (overall index excluding goods),
Industrial Goods excluding Energy, Energy, Processed Food and Unprocessed Food; and the
second one, detailed structure of the HICP (the twelve subindices) based on the COICOP
classification. Additionally, a structural decomposition of HICP indices is performed. Finally, the
descriptive analysis concludes with a comparison with US regional inflation data.

Inflation differentials in the Euro area seem to be a characteristic pattern of the monetary
union and they tend to be significant and long-lasting. As the main drivers of dispersion can be
marked the Services sector (a proxy for non-tradable sector), which contributed to the dispersion
of inflation in an important way. Conversely, some sectors that can be referred to as tradable
(industrial goods apart from energy) seem to have relatively low power in determining and
explaining dispersion of prices. The more detailed analysis based on twelve subindices revealed
that highly volatile indices are those that do have relative low weight in the HICP index (such as
Communications) and/or cover prices of goods and services that are regulated (administered —
for example Health or Education) and an adjustment of those prices, if it is linked to other
tendencies may result in significant dispersion of inflation. We found in this detailed analysis that
among the main drivers were the Food and beverages and the Housing, Furnishing and goods and
services appertained to these subindices.

A brief comparison between the Euro area and U.S. regions only confirmed that while inflation



differentials in the U.S. are short-term and a sign of adjustment, the differentials of inflation in the
Euro area had a structural pattern and are connected with different reactions of individual Euro
area economies to common shocks.

For the panel regressions we used two annual and one quarterly databases and three to five
different specifications for the Euro area. The general model includes as independent variables
proxies for the output gap, price level convergence, fiscal position and nominal effective exchange
rate. It additionally presents time dummies that capture Euro area aggregates, so the regressions
should therefore explain inflation differentials across Euro area countries as idiosyncratic
national movements.

We rely on GMM estimation since there is potential endogeneity of some variables to inflation
rate in our model, namely output gap and fiscal balance. The overall results point to the relevance
of cyclical factors and to a lesser extent real convergence factors (output gaps and price level
convergence respectively). Coefficients for the output gap were somewhat smaller than in previous
studies (lying between 0.005 and 0.013). For price level convergence the coefficients lie between
—0.02 and —0.05. For example, a coefficient of —0.05 implies that a country with a price level 20%
below the Euro area average is likely to experience inflation 1% above the area average. Almost no
support is found for the nominal effective exchange rate, a result that can be explained by the
extension of the time span used for the analysis and allows us to state that after almost ten years of
common currency, exchange rate movements have a diminished impact on inflation differentials,
which in turn implies that the policy concern of minimizing the impact of real exchange rate
overshooting becomes a second order concern.

The present analysis can be extended to include additional variables that may play a role in
explaining differentials like for example productivity levels (accounting for the so-called
Balassa-Samuelson effect) or oil prices. The other possibility seems to be a structural model for the
Euro area. More importantly, it could be complemented with an up-to-date stylized New Keynesian
model an up-to-date stylized New Keynesian model.



1. Introduction

Inflation differentials, their origin and evolution are of great relevance for monetary unions.
In the particular case of the Euro area, widely acknowledged regional asymmetries within the area
represent a major challenge for policy-making since, absent the possibility of adjusting the nominal
exchange rate, movements in the real exchange will directly follow the path of inflation
differentials.

The Euro area was created in 1999 and consisted of eleven member states. In 2001 Greece
joined and then there were three subsequent rounds of extension — from the group of new EU
Member states (Slovenia in 2007, Cyprus and Malta in 2008 and finally, Slovakia in 2009) —
adding up to 16 member states with more than 325 million people in January 2009. Inflation
differentials in Europe have been increasingly discussed on different occasions. In particular
during a few years before and after the beginning of the Euro area and introduction of the euro
(1997-1998 and 1999-2000) and after data availability made analyses possible (from mid 00’s
onwards). The opponents (see for example Feldstein, 1997; Obstfeld, 1997, 1998) have pointed out
that the Euro area is not a currency union as laid by Mundell’s article (Mundell, 1961). The main
criticism is based on the seminal work of Friedman (1953) highlighting the necessity to have
floating exchange rates as an adjustment tool for changes in real exchange rates in case of
asymmetric adverse shocks. Other issues are connected with impacts of economic integration in the
Euro area, the European Central Bank and its single monetary policy. For example adequacy of the
ECB’s inflation target for the Euro area including catching-up countries experiencing relatively
high inflation due to the Balassa-Samuelson effect, see Sinn and Reutter (2001).”

It is a well-known fact that inflation differentials in a monetary union are supposed to be a
sign of imperfect (incomplete) integration of particular regions (countries) which are part of that
union. It may be argued that it is due to unfulfilled conditions postulated by authors whose articles
have contributed to a strand of the literature of the Optimal Currency Areas’. As a result, there
might be a narrower room for manoeuvre for the European Central Bank (ECB). On the other hand,
the process of integration of New Member states and other European countries (EU-15) and in
particular the removing of trade barriers might have an impact on the on-going process of
equalization of national prices (because of increased competition, reduced risk, etc.).

The first years of existence of the Euro area were associated with diminishing inflation
differentials (measured by harmonized index of consumer prices — HICP) and convergence of
inflation rates. Since 2004 the observed inflation differentials have remained stable and a
non-negligible degree of dispersion across national inflation rates in the Euro area has been at times
observed. In the wake of these events, several studies have tried to shed some light on the main
drivers and determinants behind this fact. The contributions to this literature range from descriptive
analyses backed by panel regression results to small calibrated models trying to mimic the main
features of the Euro area.

In this paper, we present evidence on the statistical features of observed dispersion in HICP
inflation rates in the Euro area. Our descriptive exercise shows that there is still a remarkable
dispersion of HICP inflation rates across the member countries. In a simple decomposition based
on 12 subindices corresponding to the COICOP we find that most of dispersion originates in the

3 An insider view on the whole process of establishing monetary union in the 90’s is presented in a newly published
book of a founding member of the Executive Board of the ECB, see Issing (2008).

% For an overview see for example De Grauwe (2007).



non-traded categories of the HICP. This suggests that the main source of dispersion in countries'
headline inflation rates is in those components of the HICP where non-traded goods (services,
(government) goods with regulated and administered prices) are more intensely represented. We
complement the analysis by examining the determinants of inflation differentials in a multivariate
panel of the states of the Euro area for the period 1999-2007, using alternative classifications of
this group (included set of countries) and different datasets and time frequencies to assess the
robustness of the findings and avoid misguiding conclusions due to the presence of outliers. The
evidence presented shows that output gaps and a proxy for price level convergence were
statistically significant. On the other hand, some determinants that were found significant in
previous studies (for example Honohan and Lane 2003, 2004; ECB, 2003) did not have impact on
inflation in our expanded time span (e.g. exchange rate movements), it may be due to relative short
time span in previous studies.

The paper is organized as follows: in Section 2 we shortly sketch the theoretical reasons
why inflation differentials could be a cause for concern and we review the literature on inflation
differentials in the Euro area. Section 3 presents a descriptive analysis of inflation differentials and
basic measures of inflation divergence in the Euro area for 1999-2008, complemented by a brief
comparison with the experience of the United States. Section 4 describes the model and dataset
used for the panel estimations, the results of which are presented in Section 5. Finally, Section 6
summarizes our findings and offers suggestion for future studies.

2. Inflation differentials in the Euro area

In this section, we first shortly state the theoretical reasons that call for special attention to
inflation differentials in a monetary union in general and the Euro area in particular. We then go
through a more detailed review of the empirical literature that deals with the problem of inflation
differentials in the Euro area.

2.1 Inflation differentials in a monetary union: why worry?

As it is generally accepted that the ECB can only credibly target area-wide inflation for the
Euro area as a monetary union (see ECB, 2003) and that inflation differentials are not a rare
phenomenon to other monetary unions (being inflation differentials among US regions the
recurrent example), it is worth asking why one should worry about the presence of inflation
differentials in the Euro area. Moreover, some drivers of inflation in a monetary union are often
seen as benign, namely price level convergence and differences in basket composition among its
members (see for example Honohan and Lane, 2003). Nonetheless, it has to be acknowledged that
not all sources of inflation differentials are benign as the aforementioned.

Countries in a monetary union face the same short-term interest rate set by the monetary
authority. In this context, persistent inflation differentials will give rise to persistent short-term real
interest rate differentials, which in turn may generate self-reinforcing internal imbalances. As
pointed out by Busetti et al. (2006) among others, these divergences may be exacerbated by
cyclical considerations, since countries that are growing above trend are likely to have stronger
inflationary pressures and therefore experience lower (even negative) real interest rates that could
further add to the inflationary momentum.

A moderating effect to this self-reinforcing overheating process is emphasized by Angeloni
and Ehrmann (2007): absent the possibility of resorting to nominal exchange rate adjustments,
differentials in inflation rates will be reflected in different paths for real exchange rates. Those
countries that exhibit an above (below) average inflation will show an appreciating (depreciating)



real exchange rate, a process that will be gradually reflected in a loss (gain) of competitiveness that
would eventually compensate the effects of negative (positive) real interest rates. Nevertheless, the
extent to which these two effects compensate each other is an empirical matter, and problems
related for example to hysteresis in the international market share of a country with temporary loss
of competitiveness or persistence mechanisms after a shock with supply rigidities should not be
ignored. Furthermore, the asset price bubbles (or overheating of domestic stock or asset markets,
for some details see for example Honohan and Lane, 2003) that can be generated due to negative
real interest rates may not be compensated at all by movements in the real exchange rate.

An additional effect may come through the exchange rate channel: if countries from the
monetary union have different composition of extra-union trade, movements in the exchange rate
can play a significant role as a mechanism for importing inflation from non-member countries and
thus generate inflation differentials within the union.

A special cause for concern about inflation differentials in the Euro area with respect to
other monetary unions like the United States is the absence of inter-regional smoothing
mechanisms (Mundell’s adjustment mechanisms) present in the latter; migration and labour
mobility in particular in Europe are relatively weaker (see Perotti, 2004)° — this aspect is regularly
examined and assessed in reports of the EU Commission® — and there is no unique strong federal
fiscal system (which in turn implies that inter-regional smoothing mechanisms are relatively weak
in the Euro area) as a counterpart of the common monetary policy conducted by the ECB.’
Domestic fiscal policies, which are constrained by the Stability and Growth Pact, sometimes fuel
inflation divergence between countries due to the fact that fiscal policy has been pro cyclical and
not counter-cyclical since the beginning of the 90s and in particular since 1999 (see EC, 2006 or
IMF, 2004) as it may be if the idea of automatic fiscal stabilizers during an economic cycle is
relevant®. Therefore, it is difficult to expect fiscal policy to be systematically conducted so as to
smooth neither output nor price differentials. Additionally, specific institutional features from the
Euro area may give rise to political economy considerations: inflation is generally disliked
especially in the absence of the possibility to adjust the exchange rate. To the extent that inflation

> A brief comparison of the U.S. and European labour markets can be found in EC (2006a). In spite of the well-known
problems with comparisons of U.S. states and EU countries, about 3% of the working age population in the US moved
from one state to another (yearly average between 2000-2004), in the EU-15, it was only 0.1% of the working age
population for individual countries, and about 1% for NUTS1 regions. This fact was also studied for the European
community in the 80’s by De Grauwe and Vanhaverbeke (2001). This study found regions with higher and lower
willingness to migrate — for example in richer countries. A comparison with the situation before the monetary union
was created can be found for example in Decressin and Fatas (1995) or Bentivogli and Pagano (1999). An overview
and a survey of literature related to this issues see HMS (2003). For an extensive discussion of adjustment mechanisms
in a monetary union see De Grauwe (2007).

% The latest edition of this report EC (2008) assesses first impacts of the EU enlargement in 2004 and 2007 on the
labour market. The new EU member states have brought about significant flows of workers, in particular affecting
labour markets of Ireland, Italy and the UK. However, labour mobility within the euro area countries has remained at
rather low levels.

7 For theoretical discussion and related problems see for example Beetsma ef al. (2001).

® For discussion and review of literature see for example HMS (2003); IMF (2008) or Dullien and Schwarzer (2009).
Study Fatas and Mihov (2009) shows that the US fiscal policy has been countercyclical and fiscal stabilizers have
worked as they should work (in particular over the years 1999-2007), fiscal policies in the Euro area have not changed
substantially (i.e. procyclicality — despite restrictions imposed by the Stability and Growth Pact rules) but have become
less volatile and the automatic stabilizers are more important. Auerbach (2008) reviews the situation in the USA over
last few decades. The keystone of the fiscal systems that while budgets of the U.S. states are controlled by fiscal rules
that are relatively tight (comparable with a sort of annual balanced budget requirement), there have been different
budget control regimes at the federal levels and there is any at such law at the national level.



differentials don't prove to be self-correcting, public opinion and politicians may blame the
common currency for their misfortunes.

2.2 Related literature

The literature on inflation differentials in the Euro area has followed two main avenues’: on
the one hand small New Keynesian models, and on the other, descriptive analysis backed by
regression results, typically panel estimations.

The first group relies on microeconomic foundations to build stylized models which are in
turn calibrated to study theoretical responses to shocks. One of attempts going in this direction is
study Angeloni and Ehrmann (2007), who analysed inflation and output differentials through a
stylized 12-country model of the Euro area, each represented by aggregate supply (hybrid Phillips
curve) and demand (output gap) equations. Using quarterly data from 1998:1 to 2003:1II, they find
evidence of demand or potential output shocks as the main driving force behind inflation
differentials, followed in order of importance by cost-push and exchange rate shocks. They also
find support for inflation persistence as a propagation mechanism of inflation differentials.
Additionally, their analysis suggests that the targeting of area-wide inflation by the monetary
authority is likely to lead to low cross-country differentials.'

In the same direction, Hofmann and Remsperger (2005) build a model for the Euro area
countries (excluding Luxembourg) based on a hybrid Phillips and IS curve, and estimate it through
panel instrumental variables over the period 1999:1 up to 2004:1. They conclude that inflation
differentials were mainly driven by differences in cyclical positions and fluctuations in the
effective exchange rate, combined with a high level of inflation persistence. Price level
convergence, proxied by the 1999 PPP price level relative to the Euro area and by the average
implied Balassa-Samuelson'' effect, fails to prove statistically significant. Their results also
indicate the presence of endogeneity with respect to the persistence of inflation differentials, since
inflation persistence is significantly lower (virtually zero) in the group of countries that already
experienced low and stable inflation rates in the past, while it is higher for the rest of the countries.

Finally, in this first group we can consider Altissimo et al. (2005), who study the statistical
features of inflation in the Euro area and then analyze the long-run determinants of inflation
differentials in a monetary union using a two-country dynamic factor model with fully flexible
prices. The descriptive analysis shows there is still a sizable dispersion of HICP inflation rates in
the Euro area, originated mainly in the Service category of the harmonized index (where
non-traded goods weight more). Dynamic factor model is used to decompose the aggregate and
sectoral measures of inflation dispersion into common (for all countries driven by common
determinants) and idiosyncratic (i.e. country specific) components. Altissimo et al. (2005) find that
asymmetric productivity shocks in the non-traded sector account for a significant fraction of the
variability in the relative price indices across their stylized dynamic factor model of a monetary
union consisting of two heterogeneous regions. Additionally, and in contrast to the conventional

? There is also an alternative approach, not widely used, which studies the time series properties of inflation
differentials through unit root tests. The main examples of this approach are Busetti e al. (2006), who conclude that
inflation rates show diverging behaviour after 1998 and identifies two clusters of high and low inflation, and Gregoriou
et al. (2007) who find support for the hypothesis of stationarity when they account for endogenously determined
structural breaks and non-linear mean reverting behaviour of inflation differentials.

10 In contrast to this, Benigno (2004) concludes that optimal "inflation targeting" should put more weight in stabilizing
inflation in those countries that exhibit more price stickiness.

' See Balassa (1964) and Samuelson (1964).



explanation of movements in the real exchange rate as a consequence of movements in relative
productivity in the traded sectors, they find that symmetric sectoral productivity shocks in one
country may generate sizable inflation differentials.

As mentioned above, the second group in the literature focuses on the combination of
descriptive and regression analysis and has its main starting point in Honohan and Lane (2003),
whose approach we largely follow here (see Section 4 below). These authors analyze inflation
differentials in the Euro area over the period 1999-2001 through a multivariate panel data model
estimated by Ordinary Least Squares (OLS) and Generalized Method of Moments (GMM). They
propose a fairly general specification for inflation differentials including measures of cyclical
position (output gap), fiscal position (primary surplus), price level convergence (lagged price level)
and external position (lagged differenced nominal effective exchange rate). Their evidence points
to a highly significant price level convergence effect, external position and output gap across
almost all specifications. On the other hand the evidence on fiscal position is inconclusive, being
insignificant and significant, but contrary in sign to prior expectations, in the OLS and GMM
regressions, respectively. In the wake of these results, the output gap is thought to capture most of
the effect that can come through the fiscal channel.

A special emphasis is given by Honohan and Lane (2003) to the external position effect
captured by the nominal effective exchange rate, suggesting this variable plays an important role in
explaining inflation differentials since Euro area countries have quite different trading patterns and
hence show variability in exposure to currency fluctuations. This argument is further stressed in
Honohan and Lane (2004), where the authors update the panel regressions in Honohan and Lane
(2003) to cover the 1999-2003 period. Although the new evidence points to a less significant effect
of the nominal effective exchange rate once the output gap is included in the regression
specification, the overall interpretation of results is essentially unchanged. A novel exercise in
Honohan and Lane (2004) is the distinction between exchange rate appreciation and depreciation.
They are found to have asymmetric effects, where the latter variable has a stronger impact on
inflation differentials than the former. This in turn helps explaining why the effect for the period
1999-2003 is slightly weaker than for 1999-2001, since the former includes a period of euro
appreciation.

Horvath and Korpnicka (2008) analyze inflation differentials in Euro area New Member
(NM) states in 1997-2007, following the approach of Honohan and Lane (2003) whose results are
used for comparison. Their main findings suggest that, vis-a-vis the Euro area, exchange rate
appreciation and higher price level in NM states are associated with narrower inflation differentials,
while fiscal deficit and positive output gap seem to lead to higher inflation differentials. The effect
of price level seems to be more important in NM states than in the Euro area. Overall, the results
indicate that real convergence factors rather than cyclical variation are likely to be more significant
for inflation developments in NM states as compared to the Euro area.

A very comprehensive article in this second group is Egert (2007), where the analysis is
extended for the EU-27 in 1996-2005. The author starts with a detailed review of the factors that
can influence inflation differentials, namely structural and cyclical factors influencing services,
house and good prices, and price level convergence. This is followed by a statistical approach
consisting of an accounting framework and panel estimations through GMM. Like in the rest of the
literature, no support for the Balassa-Samuelson effect is found. For the Euro area, the two most
robust variables are inflation persistence and cyclical fluctuations. Second in order of importance
are oil prices and regulated prices although oil prices are quantitatively negligible, particularly for
the transition economies. The remaining variables studied (house prices, exchange rate influencing
through import openness (pass-through), VAT and fiscal stance) are found to be less stable and



dependent to a great extent on the measure of output gap, the time period and the estimation
method used'?. When the Euro area is pooled together with transition economies, initially different
comparative price levels and progress in real convergence captured by changes in the composition
of HICP and the growth rate of per capita GDP tend to lead to significantly higher inflation rates.

Finally, an important additional contribution to the literature on inflation differentials that
does not fit our main classification but is anyway worth mentioning is ECB (2003). This extensive
study shows that inflation dispersion in the Euro area is not notably different from that observed in
the United States, while inflation differentials are more persistent in the former. This is particularly
relevant since the adjustment between regions of a monetary union is likely to be harder the less
flexible the goods and factor markets of these regions are, a feature present in Europe in
comparison to the United States. An inflation accounting exercise suggests that the diversity in
inflation rates since 1999 is mirrored by a considerable diversity in profit margin changes and unit
labour costs. Also, most countries with a relatively high degree of openness tend to have their
inflation differentials accounted for to a larger extent by the evolution of import costs. Supporting
evidence is found for the cyclical position measured by the output gap as a factor behind inflation
differentials. Further evidence is found for the exchange rate as a significant variable, although its
influence on inflation dispersion is regarded as temporary. Finally, some support is found for price
level and income convergence as drivers of inflation differentials, especially for countries like
Greece, Portugal, Ireland and Spain.

3. Inflation in the Euro Area

This section will focus first on a description of inflation differentials and basic measures of
inflation divergence in the Euro area using various specifications of HICP subindices. Then we
proceed to a comparison of inflation in the Euro area and the US regions (four main regions and
then using data for eight regions?).

3.1 Some stylized facts on inflation development in the Euro area

We analyze inflation dispersion and its determinants in the Euro area (EA) with different
composition of this group of countries: the EA12 (the Euro area consisting of 12 member states),
the EA11 (EA12 without Luxembourg), the EA10 (EA11 without Greece) and the Euro area with
the new EU Member States EA13 (EA12 including Slovenia), and briefly the EA15 group (EA13
including Cyprus and Malta).

In this paper, we use the Harmonized Index of Consumption Prices (henceforth HICP),
which consists of harmonized indices of consumer prices for a standardized basket of goods and
services consumed by a country, where weights are based on household expenditures. Our data
covers the Euro area as a whole (and chosen aggregates excluding some countries such as the new
EU member states for comparability of our results with previous studies) and individual countries
for the period from January 1999 to December 2008. Apart from the overall HICP, we also used
two decomposition of the overall HICP index. The first used the five main subindices: Services
(overall index excluding goods), Industrial Goods excluding Energy, Energy, Processed Food and
Unprocessed Food; and the second one detailed structure of the HICP (the twelve subindices)"

'2 The result obtained for the exchange rate stands in contrast with the findings of Honohan and Lane (2003), fact that
Egert (2007) interprets as evidence of the sensitivity of the estimates to the extension of the period used by a couple of
years. For transition economies the effect of the exchange rate is more relevant though weakening over time.

'3 The time-series HICP Education until December 1999 is not available for Belgium.



based on the COICOP classification.'

The change of domestic price level (annual percentage change of inflation — 7, ) is
computed for individual countries ( j ) from monthly indexes of HICP using the following formula
(see e.g. Altissimo et al., 2005; Gregoriou et al., 2007).

e ™ (ln]j,t _ln]_/,t—l2)'1003 (D)
where [, is the HICP for month ¢ and country ;.

We start with some basic descriptive statistics which are based on unweighted and in the
following step on weighted indices for the Euro area countries. Since the Euro area emerged,
dispersion of average inflation rates has somewhat declined and then remained stable. Table 1
presents some unweighted measures of the HICP inflation rates for the Euro area countries over the
analysed period (1999-2008). In addition, Figure 1 shows inflation differentials, their changes and
the main divergence indicators in the Euro area (EA12) for the same period (i.e. from January 1999
to December 2008).

Table 1: Descriptive statistics for the Euro area, 1999-2008

mean SD CV
Austria 1.83 0.72 0.39
Belgium 2.20 0.64 0.29
Finland 1.96 0.76 0.39
France 1.85 0.59 0.32
Germany 1.60 0.74 0.46
Greece 3.09 0.62 0.20
Ireland 3.11 1.18 0.38
Italy 2.41 0.33 0.13
Luxembourg 2.37 1.26 0.53
Netherlands 2.42 1.27 0.53
Portugal 2.54 1.10 0.43
Spain 3.02 0.97 0.32
EAI12 2.40 0.45 0.19
Slovenia 5.11 2.32 0.45
EA13 2.61 0.55 0.21
Cyprus 2.53 0.88 0.35
Malta 3.35 0.99 0.30
EA15 2.58 0.33 0.13

Note: Mean — unweighted average inflation, SD — unweighted standard deviation, CV —
variation coefficient.
Source: Eurostat (2009), own calculations.

In the first years after launching the Euro (1999-2002) inflation rates across Euro area
countries converged and variation was somewhat reduced. The spread, defined as the difference
between the highest and lowest national inflation rate, increased in 2000 (over 4%) and a reduction
was observed during the second half of 2003 and at the beginning of 2004 (around 2%)."* Then the
next wave of variation came, but it was not so significant as in 2000 when strong US dollar and
rising commodity prices may have been one of the influences that brought about relatively high

4 COICOP is the abbreviations for Classification of individual consumption by purpose used by the Eurostat.
" The spread decreased dramatically during the 90°s, see Egert et al. (2004).
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dispersion of inflation. Significant reduction of dispersion was observed during 2006 and 2007
with the lowest value 1.5% (July 2007). The end of our sample was characterised by a rising range,
but this increase was rather limited and, apart from 3 months in mid-2008, did not surpass 2.7%.
The main disadvantage of this unweighted measure is its high sensitivity to outliers (one small
country with relatively low or high inflation rate).

Figure 1: HICP Dispersion Measures in the Euro area (EA12), 1999-2008
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Note: EA AV —the EA12 unweighted average inflation (left axis), EA SD —the EA12 unweighted standard deviation (right axis), EA CV —the EA12
variation coefficient (right axis).
Source: Eurostat (2009), own calculation.

Standard deviation — as another simple measure — presents a very similar picture as the
spread, but the level is different. After a reduction in 1999, it increased and remained stable within
a narrow band around 1% — with a drop at the end of 2003 — until the beginning of 2006 when it
started decreasing and levelled out at around 0.5% in 2007. This trend was interrupted in the
second half of 2007, but the 1% level was not reached. The spread between the minimum and
maximum value of HICP inflation across euro area countries'®, the range and the average inflation
are depicted in Figure 2 (see below).

A relative measure of dispersion is the variation coefficient.'” An advantage of this measure
is that inflation differentials usually increase during times of high inflation and standard deviation
may be biased upwards (Egert et al., 2004.).'® The variation coefficient is adjusted from these scale
effects. The relative smooth line seems to support the hypothesis of a positive link between mean
inflation and inflation variation. The increase in inflation in 1999 or 2008 was connected only with
a mild increase of variation, and the variation coefficient decreased after a spike and remained
stable. There seems to be a structural change (level shift in 2003) when this measure achieved a
new low in our time span. A similar change can be found in 2007 (due to rise in commodity and

16 A particular interest may be devoted to the line showing movements of the minimum inflation rate among euro area
countries. After subtracting this inflation from nominal interest rates of the ECB, it is obtained negative real interest
rate. The minimum value has been marked in eight countries of the Euro area (EA12), the most often in Finland (35
months), Germany (31 months) and the Netherlands (17 months). It is also possible to think about implications for the
new EU Member States, which are supposed to adopt the euro, stemming from the fact that some euro area countries
have very low inflation.

17 Defined as standard deviation of inflation divided by mean inflation.

% On the other hand, in case of very low inflation, the variation coefficient may increase beyond usual limits.
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agricultural prices). However, this development has been recently interrupted by the financial
turmoil in the wake of the ongoing financial crisis that significantly reduced demand and has
resulted in falling prices of these commodities."’

Figure 2: HICP Dispersion in the Euro area (EA12), 1999-2008
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Note: EA min — the EA12 inflation rate (minimum), EA max — the EA12 inflation rate (maximum), EA AV — the EA12 unweighted average of
inflation.
Source: Eurostat (2009), own calculation.

Because the unweighted measures may be influenced by small countries and their divergent
numbers, it is convenient to complement the analysis by using weighted measures. This involves
additional complications since the issue of choosing the right indicator for calculation of weights
has to be dealt with. Egert et al. (2004) or Weber and Beck (2005) used nominal GDP. We prefer
GDP valued in PPS? because these weights are adjusted for exchange rate and differences in
prices and may offer a less distorted picture than weights based on nominal GDP. Even though the
group of countries belonging to the Euro area is relatively homogeneous, the southern wing
(Greece, Portugal, and Spain) has been persistently below the Euro area average. On the other hand,
if nominal GDP is used, the impact of high income countries with relative high domestic price
levels such as Ireland, Luxembourg, the Netherlands or Austria and Belgium would be
overestimated. In this case their weights would be lower (higher) and this would assign them lower
(higher) significance in the group measures than they should have had if we had used nominal GDP,
and the bias is more important for lower income countries.”' In fact, these countries account for a
relatively small part of the Euro area (around one third GDP in PPS), but their inflation rates
influence the common measures of inflation dispersion.

Figure 3 illustrates the same development (the Euro area, 1999-2008) as Figure 1, but using
weighted statistics instead (mean inflation, standard deviation and variation coefficient). The
weighted measures should better reflect both country dimension and possible impact on the Euro

BN very similar picture is obtained when we analyze the group EA11 (without Greece).

20 Purchasing power standard is an artificial currency unit on the basis of euro, which expresses the average price level
in the EU-25 countries.

! The weights in PPS lie between 15.9% and 19.0% for the southern wing and between 14.3% and 15.0% for the high
income countries. In the case of nominal GDP, the weights are between 12.9% and 16.4% a 14.6% and 15.8%
respectively.
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area economy. The differences between the EA12 and the EA10 aggregates are not so large.”” The
process of nominal convergence in the 90’s has had positive impact on inflation and its volatility.
In comparison with the unweighted statistics, the increase in 2000 was less pronounced and the
peaks and troughs of inflation during our period are much flatter, apart from the latest spike in 2007.
The weighted variation coefficient, which accounts for differences in economies and possible level
shifts, does not show any significant divergence but there is again a shift in 2003 and in 2007.%

Figure 3: Weighted HICP Dispersion Measures in the Euro area (the EA12 and the EA10
groups), 1999-2008
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Note: EMU AV — the EA12 weighted average inflation (left axis), EMU SD — the EA12 weighted standard deviation (right axis), EMU CV — the
EAI12 variation coefficient (right axis). EMU-10 AV — the EA10 weighted average inflation (left axis), EMU-10 SD — the EA10 weighted standard
deviation (right axis), EMU-10 CV — the EA10 variation coefficient (right axis).

Source: Eurostat (2009), own calculation.

Figure 3 shows the cross-country dispersion in HICP inflation in the Euro area for different
specifications of the group. Relative high dispersion in the 90’s was significantly reduced in the
second half of this period with its minimum in mid-1997 (see Altissimo et al., 2005).* Then a
reverse trend started and, after a spike at the beginning of 1999 and a local minimum in the second
half of 1999, the dispersion edged up in 2000 and 2001 to around 1.5%. In 2003 the up-and-down
movements in a narrow band (1.0% — 1.5%) were disrupted by a new trend resulting in a value of
0.53% in January 2004.° Afterwards, a new up-and-down movement came along, but the range
was reduced (0.6%—1.0%) in comparison with the previous one. A new reduction of dispersion
began in early 2006 and then reached a minimum of 0.4% by the end of that year. This trend was

?2 The whole picture does not seem to be influenced by a group of included countries. Some studies preferred either the
EA12 (for example ECB, 2003) or EA10 (for example Altissimo et al., 2005) for detailed analysis of inflation
differentials.

% There is no significant difference of average inflation regarding the EA12 or the EA11 group of countries; apart
from the fact that standard deviation was somewhat lower for EA11. This was also main reason why we analyses the
EA12 and not the EA10 or the EA10 group of countries.

24 This does hold for the EA10 group of countries, the EA11 and the Euro area (EA12) showed very similar patterns,
but the reduction was less significant and more pronounced. It is not shown in Figure 4.

% Our results are similar to those described for example in Altissimo et al. (2005). Minor discrepancies are due to
changes in the base year for the HICP and some revisions of the underlying time-series.
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discontinued due to the new spike in 2007. At the end of 2008 the dispersion stood at around 0.8.
When looking at the EA11 and the EA12 groups, the picture is rather similar with some differences
resulting from larger swings of inflation in Greece (included in the EA12), in particular in
2004-2006. Even the EA11 differentials followed very closely the EA10 differentials (without
Greece and Luxembourg) and spreads between these values have been negligible over time.
Therefore, the main factor seems to be connected with higher variability of inflation in Greece.

3.2 Structural decomposition

In this subsection we try to answer the following questions: Are inflation differentials in the
Euro area more important compared with other monetary unions? What nature does inflation
differentials in the Euro area have — are they sectoral phenomena (tradable vs. non-tradable)?

In Equation (1) we defined inflation rate for country ;j and time ¢. The overall inflation

differential 5/ between country ;j and the Euro area for time ¢ is defined as:
S/ = (7[,’ -z ), (2)

and the dispersion A,, measured by the root mean squared around the Euro area average, is
denoted as:

N 12
5./’2
t

At
N

; 3)

where the denominator N depends on the number of analyzed countries (10, 11, 12 or 13 and 15).
Because we use subindices the inflation rate for subindex i of country j for year ¢ is 7/,

euro

then the Euro area aggregate is 7" . The inflation differential for subindex i country j and time

I,

¢ with respect to the Euro area average &/, is measured as:

o/ = (7[1’ = ), 4)

it it
and the dispersion of inflation A, , for subindices i is:

N 172
j2
2.9,

W= 5)

Overall dispersion of inflation (A, ) is not calculated as the weighted average of the sectoral

dispersions, but we follow Altissimo et al. (2005) and analyze the dispersion as the relative
contribution of individual subindices. In order to calculate it, it has to be assumed that sectoral
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country weights (within the HICP index) are equal for the sample of countries — V ,w, ,, =w, . We

use the weights for 2008 and the Euro area for our empirical exercise (therefore ¢ is equal to 2008
— W; = W, 5008 = V,W;, ). The contribution of a sector i to total inflation dispersion can be defined as:

w; X Ai,t

ETH ©

Figure 4: Dispersion in HICP, the Euro area, y-on-y growth rate, 1999-2008
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Note: EA12 — the Euro area, EA11 — the EA12 without Luxembourg, EA10 — the EA11 without Greece.
Source: Eurostat (2009), own calculation.

Decomposition of inflation variability is based on five subindices (their weights are shown
in Table 2) and it can be used to explain sectoral influences on the overall dispersion of inflation.
Corresponding charts are in the Appendix 3: Figure 1A to Figure 4A inclusive). They show
dispersion of inflation rates resting upon five main sectors (Services, Industrial Goods, Energy,
Processed and Unprocessed Food) within the overall HICP and the contributions of these
individual sectors. Figure 4 shows how the aforementioned indices contributed to overall HICP
inflation dispersion for there groups of Euro area countries.

Table 2: HICP weights, COICOP five subindices, the EA12, 2008

Item weight (%o)
Services (overall index excl. goods) 409.29
Non-energy industrial goods 297.86
Energy 98.10
Processed food 118.36
Unprocessed food 76.01
Total 1000.00

Note: The HICP weights are calculated for every year.
Source: Eurostat (2009).

Some implications of the decomposition used are worth mentioning. Prices of Services and
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the corresponding deflator of value added created by service sector are almost the same, prices of
Industrial Goods include prices of imported (i.e. tradable) goods and prices of (non-tradable)
services which have been used while goods being prepared for sale (see Altissimo e al., 2005).%°
This might influence the impact of this sector on inflation dispersion.

In spite of the aforementioned problems, there are some conclusions that can be drawn from
our analysis. The increased inflation in 2000-2002 was mainly due to the Services and Energy
sectors. As Figure 1A shows, the dispersion of Services has surpassed that of the overall HICP in
most years and Figure 2A confirms that the relative importance of this sector has increased against
other subindices.”’ Less significant was the impact of Energy because of its relative low weight in
the HICP (around one fifth of the weight of Services). On the other hand, Industrial Goods
excluding Energy has been loosing its importance (measured by its weight in HICP) with low
dispersion. Conversely, in 2006 and 2007 its impact on dispersion gained some significance. The
impact of Processed and Unprocessed Food subindices has remained limited; even though
volatility in 2002 and in particular in 2004 was considerably high (their weights have been
shrinking or levelling out later on.). A very special issue is connected with the Energy subindex,
which has shown the highest volatility and despite low weight may be sealed as the main source of
overall HICP dispersion.

Table 3: HICP weights, COICOP 12 subindices, the EA12, 2008

Item weight (%o)
Food and non-alcoholic beverages 157.81
Alcoholic beverages; tobacco 37.19
Clothing and footwear 68.33
Housing; water; electricity; gas and other fuels 153.01
Furnishings; household equip. and routine house maintenance 70.09
Health 40.49
Transport 156.59
Communication 3291
Recreation and culture 96.78
Education 10.42
Restaurants and hotels 92.76
Miscellaneous goods and services 83.61
Total 1000.00

Note: The HICP weights are calculated for every year.
Source: Eurostat (2009).

If we use the more detailed decomposition of the HICP (12 subindices), the overall picture
is almost unchanged, but it is possible to see the main determinants of HICP index. Table 3 reports
the weights, which were used for subindices in the Euro area HICP in 2008. We also calculated
several composite indices, which represent main parts of household expenditures.

The subindex measuring price movements of food and Non-alcoholic Beverages
importantly contributed to the dispersion in 1999, between 2002 and 2003 and in 2000 (in the

20 Eor example prices of marketing services, prices for transporting, storing, delivering goods, etc. The Services
subindex is a proxy for non-tradable sector in our article and this index may show the highest volatility — owing to the
composition of this index covering different kinds of services — and thus the highest contribution to dispersion of
overall HICP inflation.

%7 This is also verified by looking at the increase in the weight of Services in the HICP during this period. However, its
maximum was reached in 2004.
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inverse direction pushing the dispersion lower). The price spike in 2007 and 2008 did not
contributed so much due to more important influences stemming from other indices. The index has
been less volatile since 2004. The subindex for Alcoholic Beverages and Tobacco showed a
significant increase between 2003 and 2004, but due to its low weight its contribution to inflation
dispersion was rather limited. While the subindex for Clothing and Footwear oscillated around the
HICP index in our analysed period, the same does hold for the subindices Housing, Water and
Energy and Fuels™, but one spike around 2000 and then again in 2005 contributed significantly to
the dispersion of HICI inflation. The increase of fuel prices in 2006 and 2007 did not influence the
dispersion significantly, because fuels have a very low weight in this subindex and even lower in
the total HICP index.”” Relative high volatility showed the subindices Health and Education with
some spikes, but their weights are negligible (around 5% of the total HICP index) and therefore
their contributions to dispersion of inflation were rather limited.? Higher volatility was a
characteristic pattern for the subindex Communication, but connected with the low importance of
this subindex in HICP index, it was not one of the determinants of dispersion in HICP inflation.
The subindex Miscellaneous Goods and Services that includes many different items showed high
volatility too, in particular since 2004. It may be concluded that the subindices food and beverages,
housing and goods and services connected with housing were the main drivers of inflation
dispersion. Charts showing individual subindices and their contribution to the total dispersion of
HICP inflation are in Appendix 4 (Figure 5A to Figure 10A inclusive).

3.2 A comparison of U.S. regions and the Euro Area

Having seen the dispersion of inflation across Euro area countries, one may ask whether
these differences are a stylized fact in a monetary union or it is a particular problem of the Euro
area. Due to the dimension of the Euro area (consisting of individual countries) a comparison can
be made with another monetary union, namely the U.S.A. Angeloni and Ehrmann (2007) presented
inflation differentials for the four US regions. The main problem is that inflation divergence among
US regions is not directly comparable; in spite of this point some authors have used this for
comparisons because there does not seem to be any other possibility. The most striking fact is that
the 14 U.S. metropolitan areas (MSAs)*' are too small in comparison with Euro area countries and
this may result in more volatile price indices, while the four main areas (U.S. Census regions) are
too large in comparison with Euro area countries. For example Angeloni and Ehrmann (2007),
Beck et al. (2006) or Fendel and Frenkel (2008) claim that the appropriate region would be
somewhere in-between these aggregates and probably in the direction of U.S. Census regions. Due
to the problem with data®® we used only data for every second month for three areas (Chicago, Los

%8 The same does hold true for the subindex F urnishings and Household Equipment and Maintenance or the subindices
Transport, Recreation and Culture, Restaurant and Hotels.

2 However, they influence production cost for goods and services and the pass-through seems to be more indirect.

3% Some spikes may have been brought about changes of regulated or administrated prices, which are included in these
subindices.

3! The total number of metropolitan areas is 26. However, for some areas are values available only for some periods or
averages and yearly data. Therefore, we had to use the data only for 14 metropolitan areas: Atlanta, Boston, Chicago,
Cleveland, Dallas, Detroit, Houston, Los Angeles, Miami, New York, Philadelphia, San Francisco, Seattle and
Washington.

32 Data source Bureau of Labor Statistics (BLS) for the period from January 1999 to December 2008. The monthly
indices are available only for three cities (Chicago, Los Angeles and New York), the data for the remaining cities are
only every second month (biannual data). Data for Atlanta, Detroit, Houston, Miami, Philadelphia, San Francisco, and
Seattle are released only in the even months, data for Boston, Cleveland, Dallas, and San Francisco only in odd months.
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Angeles, and New York) with full coverage. The basic statistics for the four U.S. regions are in
Table 4, for the 14 U.S. metropolitan areas in Table 5 (see below).

Table 4: Descriptive statistics for the U.S. regions I, 1999-2008

mean SD CV
North East 0.99 2.73 0.36
— North East A 0.94 2.78 0.34
— North East BC 1.23 2.65 0.47
Mid West 1.32 2.29 0.58
— Mid West A 1.30 2.24 0.58
— Mid West BC 1.34 2.30 0.58
— Mid West D 1.64 2.44 0.67
South 1.30 2.52 0.51
— South A 1.19 2.74 0.44
— South BC 1.40 2.36 0.59
— South D 1.35 2.52 0.53
West 1.17 2.56 0.46
— West A 1.12 2.88 0.39
— West BC 1.35 2.32 0.58
US average 2.64 0.70 0.27

Note: A, BC and D are abbreviations for population of regions included in the aggregate: A —more than 1.5
mil., BC — between 0.05 and 1.5 mil., D — less than 0.05 mil. Mean — unweighted average inflation, SD —
unweighted standard deviation, CV — variation coefficient.

Source: Table 3, own calculations.

The average inflation for the 4 U.S. regions has been around 2.8 percent (see Figure 5). The
dispersion, minimum and maximum values have been within a relatively narrow band — in some
month approached 6 percent (maximum 5.66%) or close to zero for some regions and some months
(and the minimum was reached in December 2008 -0.32%). Inflations rates typically varied
between 2 and 4 percent (modus was around 3.1 percent). The average inflation for the euro area
countries has been around 2.5 percent. The dispersion and minimum and maximum values have
been within a relatively broad band — in some month approached 6 percent (maximum 5.87%) or
were significantly below zero (minimum -1.38%) for some euro area countries and some months.
Inflations rates usually varied between 1 and 4 percent (modus was around 2 percent). It may be
pointed out that the modus inflation rate for the Euro area is around 2%, for the U.S. regions around
3% (see Figure 6).

An analysis of inflation in the 14 U.S. metropolitan areas can be found for example in Bick and Nautz (2008).
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Figure 5: Dispersion of US inflation, the 4 U.S. Census regions, 1999-2008 (left) and some
measures of dispersion of US inflation, the 4 U.S. Census regions, 1999-2008 (right)
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Note: CR -4 U.S. Census regions, CR min — the inflation rate (minimum), CR max  Note: CR — 4 U.S. Census regions, CR AV — average, CR SD — standard deviation,
— the inflation rate (maximum). All statistics are unweighted. CR CV - variation coefficient. All statistics are unweighted.
Source: BLS (2009), own calculations. Source: BLS (2009), own calculations.

The distribution of inflation rates in the Euro area and the 4 U.S. Census regions is
illustrated in Figure 6. These figures reveal some additional information about the distribution of
inflation differentials over the last ten years. Both distributions are shifted to the right, i.e. the
majority of inflation rates were above zero. For the US regions 25 percent of observed inflation
differentials were below 2.06 or above 3.46 percent, for the euro area countries 25 percent were
below 1.73 or above 3.15 percent.

Table 5: Descriptive statistics for the U.S. regions 11, 1999-2008

mean SD CV
Atlanta 2.34 0.87 0.37
Boston 3.13 0.85 0.27
Chicago 2.50 0.65 0.26
Cleveland 2.41 0.96 0.40
Dallas 2.47 0.98 0.40
Detroit 2.46 0.54 0.22
Houston 2.38 1.13 0.47
Los Angeles 2.97 0.90 0.30
Miami 3.07 1.28 0.42
New York 2.88 0.73 0.25
Philadelphia 2.66 0.91 0.34
San Francisco 3.02 1.21 0.40
Seattle 2.96 0.93 0.31
Washington 2.71 0.98 0.36
US average 2.64 0.70 0.27

Note: Mean — unweighted average inflation, SD — unweighted standard deviation, CV —
variation coefficient. Source: BLS (2009), own calculations.
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The dispersion of inflation in the Euro area has been higher in comparison with regional
differentials in some euro area countries.” Only for comparison we added figures for the new
members of the Euro area (without those for Slovakia that joined the Euro area in January 2009).**
However, if we compare the dispersion in the whole Euro area with the dispersion observed in the
US (measured by unweighted standard deviation), the result is quite favourable. The dispersion
among US cities has been constant around 0.7% since 1999 for MSAs (or around 0.5%, but
somewhat more volatile for U.S. Census regions).*

Table 6: Inflation differentials — the Euro Area and the U.S. I., 1999-2008

1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | SD | AD

Austria -0.1 -06 | 02| 06| -07] 02| -06 | -03] 04| -0.1 | 037 0.39
Belgium -3 05| 01| -10] -03 | -04 | -05] 02 ] -00 | -1.1 | 0.57] 044
Finland 05| 04| 03] 05| -07] 22| -11 | 07 ] -1.1 | -1.8 | 1.11 | 0.93
France -04, -07] 06| 01 ] -04| -00) -05] 02 ] -03 | -04 | 0.32] 0.36
Germany 04| 03] 06| -1.1 | -09 | -0.1 | -0.1 -05 | -00 | 04 | 037 047

. Greece 06 | -11 ] -14| -12 | -11 | -07 | -12 ]| -1.2 | 08 | -0.6 | 031 | 1.00
g Ireland 21| 21| 22| -22] -10| -00| -03 ] -1.0| -0.1 | -03 | 1.07 | 1.13
o [ltaly -04 | 03] 02| -06 | -06 | -0.0 | -0.1 -02 | -03 | -0.8 | 033] 033
& | Luxembourg -06 | -1.7 | -1.1 05| 04| -1.1 | -12 | -03 | -1.2 | -09 | 091 | 0.90
Netherlands -02 | 04| 30| 09| -04| -11 | -02 ] 02| -1.5 | -0.1 | 1.22] 0.79
Portugal -00 | -13| -18] -16| 03| -02 | -03 | -06 | 03 | -0.7 | 0.84| 0.73
Spain -10 | -15] 04| -17 ] 07| -09 | -1.5 | 08 | -1.2 | -0.1 | 0.54| 0.97
Cyprus -1 -12 ] 00| 08 ] -03 | -1.5| -08 ] 04 | -07 | -02 | 0.83] 0.77
Malta 26 | -15| -15] 02| -05 ] -05 | -1.1 | -1.2 | 00 | -33 | 1.55| 1.22
Slovenia 60| 60| 48| 46 | 27| -09 | -02 ] -1.0 | -25 | -02 | 2.32] 2.90
North East -02 | -01| 00| 05| 09| -03 | -01 | -04 ] 02| -0.7 | 032 0.36

g Mid West 02| -01] 05| 03] -02| -02 | -02 ] 08| -03 | -04 | 032] 0.34
= |South -02 | -04 ] 04| -0.1 -02 | -00] 03] -0.1 | -03 | -0.1 | 0.28 | 0.20
West -0.1 05| -10] 02| 04 ] 01 | -04 | -05] -0.1 | -0.1 | 0.44 | 0.37

Note: The differences are calculated as {[ln xt’ —1In XLI 2] — [11’1 .Xi/ —1In xle ]} , where I are countries/regions numbers, ] are

numbers for the groups (the EA12 average and the U.S. average). SD —unweighted standard deviation, AD —unweighted average absolute deviation:

%Zi\;l |7z-tj - ﬁf“m | :

Source: BLS (2009); Eurostat (2009), own calculations.

As anext step, we added standard deviations and average absolute deviations of inflation so
that one could easily compare the nature of inflation differentials (see an overview in Table 6 or
grouped results in Table 7). The standard deviation measures volatility of inflation differentials and
the absolute mean average shows differences against the EA12 average. It can be seen that some
countries have not shown many changes (they have kept having lower or higher rates of inflation),
but their average is significantly above the average. If the number of years with inflation above the

33 For example Angeloni and Ehrmann (2007) mentioned regions in some countries (Germany, Italy, and Spain).

3% The most interesting is the significant reduction of high inflation differentials in Slovenia and a spike in 2008 after
the Euro adoption.

35 The significant drop in inflation rate resulted in other extreme, which reveals one of the problems of simple
statistical measures — for very low values the variation coefficient increases over all limits (because the average
inflation in U.S. regions is close to zero value), for discussion see for example ECB (2003). This problem emerged
while analyzing the 14 U.S. metropolitan areas that have showed higher volatility of inflation.
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EA12 average are compared, it may be seen the similarity of U.S. regions (the only outlier seems to
be the Mid West regions) or a similar pattern for some Euro area countries: there are three groups —
countries with positive differentials for the most years of our time span such as Ireland, Italy,
Luxembourg, the Netherlands, Portugal or Spain, or even for all years — Greece, countries with
negative differentials such as Austria, France and Germany and countries with similar numbers of
both years. More striking are the differences by looking at the number of changes (i.e. situation
when the sign of inflation differential has changed). These numbers are equal to three apart from
the Mid West region and South region in the U.S., the variability for Euro area countries is in six
cases equal to two, with countries that showed three or four changes or only one change or no
change at all.

Figure 6: Distribution of inflation rates, the Euro area (left) and the U.S. regions (right),
1999-2008
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Note: the Euro area — inflation rates for 12 countries (left picture), the U.S. regions — the 4 U.S. Census regions (right picture). The yearly inflation
rates for regions (countries) from January 1999 to December 2008 (1 440 observation for the Euro area, 480 observations for the U.S. regions).
Source: BLS (2009), Eurostat (2009), own calculations.

So far we have discussed the issue of inflation persistence in the Euro area. Table 3
illustrates that differences in inflation have tended to be more stable, persistent and larger in Euro
area countries (for example only positive value of inflation differentials have been recorded in
Greece and apart from the year 2008 in Ireland and Spain; conversely, only negative values in
Germany and with one year exemption in Austria and France). As noted by Cecchetti et al. (2002)
or ECB (2003), inflation differentials may be viewed as one pattern of the Euro area. Conversely,
the U.S. has shown more rapid changes of inflation differentials between years and the differentials
have been rather smaller in relative terms. Only for comparison we added the figures for new
member states which have joined the Euro area in recent years. One can see the differential and that
there was no smooth process of convergence towards the Euro area average, for example in
Slovenia a real convergence process started around the year 2002.%°

3% Slovenia endorsed and then realized very special measures in coordination with the Bank of Slovenia: firstly they
stabilized the exchange rate of national currency (the Slovenian tolar against the euro, see for example Weyerstrass,
2008), secondly, government kept using measures such as informal agreements with main labour unions (Slovenian
labour market is highly unionized), limited increases of administered prices, counter-cyclical adjustment of excise
duties on fuels, changes of foreign trade regimes (see for example IMAD, 2007) so that it could fulfill the Maastricht
convergence criterion (inflation rate).
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Table 7: Inflation differentials — the Euro Area and the U.S. I1., 1999-2008

changes

Austria
Belgium
Finland
France
Germany
Greece
Ireland
Italy
Luxembourg
Netherlands
Portugal
Spain
Cyprus
Malta
Slovenia
North East
Mid West
South

West

Notes: + — means the number of years with inflation above the EA12
average, — — means the number of years with inflation below the EA12
average, changes — the number of changes of sings.

Source: Table 6, own calculations.
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4. Model and Data

There are different approaches regarding empirical methodology in the literature (see
Section 2). We follow the one suggested in Honohan and Lane (2003) which emphasized the role
of key macroeconomic variables when searching for an explanation of observed inflation
differentials: the role of exchange rate, phase of an economic cycle (measured by the output gap),
fiscal policy, and a proxy for price level in the economy. Honohan and Lane (2003) and Honohan
and Lane (2004) focus on the impact of the aforementioned variables in a panel of Euro area
countries using yearly and quarterly data over 1999-2001 and 1999-2003 respectively. Our longer
time span covers years from 1999 to 2007. It enables us to assess the impact of exchange rate
movements and price convergence that may be very important for catching-up countries, which
may be somewhat difficult having shorter spans due to possible lags in underlying transmission
channels.

To start with, the general specification in Honohan and Lane (2003) for inflation

differentials takes this form:
7, ~xf=pla, —2F )+ 6(B, - P1-[BE, - B2+ e, (7)

it

where 7, and 7/ are the national and Euro area inflation rates, z,, and z represent the
domestic and Euro area variables having impact on the inflation rate, P, and P” are the national

and Euro area price levels and P2 and P" denote the national and Euro area equilibrium price

levels.
The Euro area is supposed to be a convergence club where trade flows and institutions
should reduce income and productivity differentials in the course of time. This leads Honohan and
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Lane (2003) to assume a common long-run national and Euro area price level. This simplifying
assumption allows us to rewrite (7) in the following form
ﬂ-i,t - ”tE = ﬁ(zi,t - ZtE)+ 5(B,t—l - Bi—l )+ gi,t (8)

Equation (8) can in turn be rewritten as
7T, =W, + P, + 0P, te&, )

it-1

where term y, represents the time dummies. The main function of the time dummies (y, )

in (8) is to capture the common movements in inflation.
Defining the vector of variables Z according to Honohan and Lane (2003) allows us to
compare our results with the previous studies, thus z=(ANEER,, ,GAP,, FISC,,) , where

ANEER,

.1 18 the lagged change of nominal effective exchange rate, GAF,, represents the output

gap, FISC,, denotes the cyclically-adjusted fiscal deficit and P, is the lagged comparative price

1.3

level.”” Having this specification, we can write equation (9) as

T, =Y, ﬂlANEERi,, + ,BZGAPI.J + ﬂ3FISC1.J + 51%_1 +é, (10)

Therefore, the regression should explain inflation differentials across Euro area countries as
idiosyncratic national movements. Regarding the coefficients and their signs in our regression, the
coefficient o is expected to be negative because of the link between lower price level and higher
rate of inflation (as a result of nominal convergence in case of a monetary union, where the
exchange rate channel is closed).”® Because movements of exchange rate may slow down inflation
rate, one can expect a negative sign for parameter f,. Closing of an output gap, i.e. a (robust)

economic growth creates inflationary pressures, thus the sign of the parameter £, is expected to be

positive. Fiscal stance (e.g. deficit) increases aggregate demand and may be associated with higher
inflation rates (with or without impact on output gap) and vice versa, this leads to an assumption of
a negative sign of the parameter f,. Equation (10) was estimated by two-step Generalized Method

of Moments (GMM), using lagged values of endogenous variables as instruments. We rely on this
method because of the potential endogeneity of some variables to inflation rate in our model,
namely output gap and fiscal balance.

The next section shows the results both for annual and quarterly data. We used three
different databases for the analysis, two for the annual regressions (OECD database plus HICP data
for the sake of comparison with previous studies such as Honohan and Lane (2003) and Eurostat
database) and one for the quarterly (Eurostat). The main problem with quarterly data is that some
variables are only available at an annual frequency, namely fiscal deficit and comparative price

37 The comparative price level is the price level for Household Final Consumption Expenditure (HFCE) whose values
are similar to the price level for Final Consumption Expenditures. We use the Eurostat dataset covering all the EU
countries and partially our own calculations.

38 The change of comparative price level can be influenced by two factors: higher domestic inflation compared with
other countries or changes of an exchange rate, see for example Lewis (2007) or Zd’arek (2008) related to new EU
Member States. Some threats and challenges for these states aiming at the euro adoption associated with the on-going
financial crisis are mentioned in Dainau, Lungu (2009).

23



level. Therefore, a quarterly observation has to be created from the corresponding yearly
observation. In order to achieve this, we used the standard procedure for interpolation — the
quadratic match procedure.” Also for the quarterly series, output gap is obtained after generating
the series for potential output using the Hodrick-Prescott filter with a smoothing parameter of 1600.
Due to end-of-sample bias in the HP Filter used for the construction of the output gap, quarterly
regressions cover up to the last quarter of 2007. Although it is possible to raise some doubts
regarding the reliability of the results obtained from these interpolated series, quarterly data leads
to higher degrees of freedom, which may be viewed as an advantage.

5. Results

In order to assess the robustness of results we consider different measures of inflation. For
the OECD data this implies the following measures: HICP (total index), HICP excluding Energy,
HICP excluding Energy and Unprocessed Food, Wages, GDP Deflator, Total Domestic
Expenditure Deflator and Private Final Consumption Expenditure Deflator. In the case of Eurostat
data, the inflation measures considered were: HICP (total index), HICP excluding Energy, HICP
excluding Energy and Unprocessed Foods, Labour Cost Index, GDP Deflator based on national
currencies and GDP Deflator based on Euro.

Results are summarized in the Appendices A and B in Table 1A to Table 12A inclusive.
Table 1A shows the results of OLS estimates for OECD data for different group specifications of
the Euro area. Since output gap and fiscal balance can be endogenous to inflation, the remaining
tables focus on the GMM estimates of the different databases (OECD, Eurostat annual and Eurostat
quarterly)*®, where these two variables are instrumented by their lagged values.

The OLS estimates in Table 1A show mixed evidence depending on the group considered.
In the case of EA10 support is found for price level convergence in the three HICP measures of
inflation. This evidence vanishes once we consider an expanded Euro area; both EA11 and EA12
show no statistically significant variables. On the other hand GMM estimates for OECD data
(Table 2A) show a statistically significant output gap across all HICP measures and all Euro area
specifications with the expected positive sign. Price level convergence is only found significant for
the EA10 specification and for the alternative HICP measures.

The regressions with the Eurostat annual database show a similar picture for the aggregates
EA10, EA11 and EA12 but not so much for the two remaining aggregates. Overall there is
widespread support for the role of the output gap, which is statistically significant at the 1% level
across all models and almost all group specifications (the effect for EA13 and especially EA1S is
slightly weaker). Price level convergence is again found highly significant for HICP measures of
the EA10 group and slightly less significant for the two core measures of HICP (excluding Energy
and Energy and Unprocessed Food) in the case of EA15. The nominal effective exchange rate is
found statistically significant but with an almost negligible effect in the GDP deflator
specifications of EA10. As price level convergence, nominal effective exchange rate is found
significant for the EA15 specification with the core measures of HICP. The overall evidence for the
fiscal variable is disappointing, being rarely significant and with opposite-than-expected sign when
found significant. This fragility is also encountered in Honohan and Lane (2003), who state that
most of the impact of the fiscal variable is channelled through the output gap variable.

Finally, Table 6A and Table 8A show the quarterly estimates with one and four lags

3% See Fernandez (1981) for a discussion of interpolation methods.
40 Analogous tables for OLS are available on request.
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respectively. In the one lag specification, output gap is found statistically significant across groups
EA10, EA11 and EA12 but only when the labour cost index is used as dependent variable. The
fiscal variable comes out significant across some models and group specifications but, as in the
previous regressions, it shows the wrong sign so we do not dwell on this result. The nominal
effective exchange rate is statistically significant once we expand the Euro area specification, in
particular for EA13 and EA1S5 and for the three HICP measures. Strong evidence for price level
convergence is found across groups, in particular for the GDP deflator measures of inflation. As
expected, for the expanded specifications of Euro area groups this evidence in favour of price level
convergence applies also to the two core inflation measures and the labour cost index. The
evidence from the quarterly estimation with four lags is particularly inconclusive: no variable is
significant across groups and/or specifications. While evidence in favour of output gap is
overwhelming for EA10, it is inexistent for other group specifications. The aforementioned
problem with the fiscal variable is still relevant here. For the nominal effective exchange rate and
price level convergence there is only some weak evidence in groups EA15 and EA11 respectively.

The overall results point to the relevance of cyclical factors*' and to a lesser extent real
convergence factors, since national output gaps come out as the most relevant variable in
explaining inflation differentials in the Euro area, followed by a relatively weaker but still
non-negligible price level convergence effect. Nevertheless the coefficients for the output gap are
somewhat smaller than in previous studies (lying between 0.005 and 0.013). For our proxy for the
process of price level convergence the coefficients lie between -0.02 and -0.05.*

As opposed to Honohan and Lane (2003) and Honohan and Lane (2004), almost no support
is found for the nominal effective exchange rate, a result that can be explained by the extension of
the time span used for the analysis®. In the wake of this result, it is possible to state that after
almost ten years of common currency, exchange rate movements have a diminished impact on
inflation differentials, which in turn implies that the policy concern of minimizing the impact of
real exchange rate overshooting becomes a second order concern.

As a robustness check we exclude the variable fiscal balance. The results for annual and
quarterly data estimated by the GMM method are slightly changed (they are shown in Appendix —
Table 6A to Table 9A inclusive). Output gap is highly significant and the variable NEER is
insignificant. The only change is that the variable (a proxy) for price convergence turns to be
significant (at 10 per cent level) for some specifications.* We further explored including other
variables that may have impact on inflation differentials: GDP per person employed as a measure
of productivity and GDP per capita as a measure of income level. Nevertheless both variables were
not significant across different specifications or group of countries.*

We also tried as a sensitivity check to drop one country at a time for GMM method and total
HICP index (results are in Appendix, Table 12A).* Output gap is highly positive and other

1A result that is somewhat in line with Hofmann and Remsperger (2005).
2 For example, a coefficient of -0.05 implies that a country with a price level 20% below the Euro area average is
likely to experience inflation 1% above the area average.
* This result is also expected by these authors, who view the effect of effective exchange rates as temporary.
* The picture change if one looks at the results for the Euro area consisting of the three new members — then the lagged
value (one lag) of the NEER is highly significant. These results are similar to those obtained for full specification.

> The results are slightly changed — results for GMM and yearly data are not reported here but are available upon
request).
0 we report results for yearly data (Eurostat), total HICP index and GMM method. Stability of our results is also
confirmed when we use OECD data which are not reported in this study.
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variables are insignificant. Exclusion of Ireland leads to significance of the proxy for price level
convergence. A reason may be that the relative high price levels in Ireland and Luxembourg being
together in the regression may reduce significance of this variable. Otherwise, our results are
relatively stable: estimates of coefficient or variation of t-statistics are slightly changed for the
output gap (highly significant), NEER and price level (CPL) remain insignificant across
specifications, being the exclusion of Ireland (CPL is positive). The variable which varies is the
proxy for fiscal policy (different level of significance) and when dropping three countries (France,
Ireland, and Luxembourg) it turns to be insignificant.

As a next robustness check we include productivity (AMECO database) defined as gross
value added at 2000 prices per person employed in relation to the EA12 average (for industry
excluding building and construction)*” and income level (GDP per capita, Eurostat data) that may
have impact on inflation differentials. Both variables are in levels and we used not only current
year, but also one lag variables which may influence the long-run equilibrium price level. We
employ only GMM method, three different HICP measures and Eurostat (yearly data).*® While
labour productivity is not significant across different specifications or group of countries, GDP per
capita is significant for some specifications (the total HICP index) and groups of countries. We
also investigate the impact of excluding the fiscal variable. The results are reported in Appendix,
see Table 10A and Table 11A.

Conclusions

In this paper we studied inflation differentials in the Euro area and their determinants. We
follow one of the two main approaches that can be found in the literature on the subject, namely a
descriptive analysis backed by panel regressions.

Regarding the descriptive analysis, we first studied the dynamics of inflation using
unweighted measures (mean, standard deviation and variation coefficient), and then switched to
weighted. Secondly, we studied the decomposition of the total HICP index based on five main
subindices and then twelve main subindices corresponding to the COICOP classification. Inflation
differentials in the Euro area seem to be a characteristic pattern of the monetary union and they tend
to be significant and long-lasting. As the main drivers of dispersion can be marked the Services
sector (a proxy for non-tradable sector), which contributed to the dispersion of inflation in an
important way. Conversely, some sectors that can be referred to as tradable (industrial goods apart
from energy) seem to have relatively low power in determining and explaining dispersion of prices.
The more detailed analysis based on twelve subindices revealed that highly volatile indices are
those that do have relative low weight in the HICP index (such as Communications) and/or cover
prices of goods and services that are regulated (administered — for example Health or Education)
and an adjustment of those prices, if it is linked to other tendencies may result in significant
dispersion of inflation. We found in this detailed analysis that among the main drivers were the
Food and beverages and the Housing, Furnishing and goods and services appertained to these
subindices.

A brief comparison between the Euro area and U.S. regions only confirmed that while
inflation differentials in the U.S. are short-term and a sign of adjustment, the differentials of
inflation in the Euro area had a structural pattern and are connected with different reactions of

Y Asa proxy for Balassa-Samuelson effect. Values only for manufacturing industry seems to be too narrow definition.
Problems with data capturing productivity growth are discussed in Egert (2007).
*8 Results for Eurostat quarterly data are available from authors on request.
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individual Euro area economies to common shocks.

For the panel regressions we used two annual and one quarterly databases and three to five
different specifications for the Euro area. The general model includes as independent variables
proxies for the output gap, price level convergence, fiscal position and nominal effective exchange
rate. It additionally presents time dummies that capture Euro area aggregates, so the regressions
should therefore explain inflation differentials across Euro area countries as idiosyncratic national
movements.

The overall results from the GMM estimations point to the relevance of cyclical factors and
to a lesser extent real convergence factors (output gaps and price level convergence respectively).
Coefficients for the output gap were somewhat smaller than in previous studies (lying between
0.005 and 0.013). For price level convergence the coefficients lie between -0.02 and -0.05. For
example, a coefficient of -0.05 implies that a country with a price level 20% below the Euro area
average is likely to experience inflation 1% above the area average. Almost no support is found for
the nominal effective exchange rate, a result that can be explained by the extension of the time span
used for the analysis and allows us to state that after almost ten years of common currency,
exchange rate movements have a diminished impact on inflation differentials, which in turn
implies that the policy concern of minimizing the impact of real exchange rate overshooting
becomes a second order concern.

The present analysis can be extended to include additional variables that may play a role in
explaining differentials like for example productivity levels (accounting for the so-called
Balassa-Samuelson effect) or oil prices. The other possibility seems to be a structural model for the
Euro area. More importantly, it could be complemented with an up-to-date stylized New
Keynesian model. The current financial crisis is shaking the foundations both of the economies all
across the globe and of modern economic theory. In the wake of these events, and although the
outcome is unpredictable, traditional (national) influences which have been important for a
currency union have been superseded by external (global) influences that can be expected to play a
more important role in the future. Therefore the role of external factors affecting inflation rates can
be expected to rise, with national ones playing a relatively minor role. On the other hand, the
impact of the fiscal measures taken so far (and the ones probably yet to be taken) is difficult to
estimate but will most likely play a role in the path of inflation, especially after the differentiation
that markets are already making of the previously homogeneous European countries. The same
does hold true for repercussions of increased money supply by central banks all over the world.
These unprecedented levels have not been seen for years. However, finding the exact timing to
undo the current excessive money growth is extremely difficult and the impact of the current
measures therefore depends on developments of many factors that are beyond the scope of
monetary authorities' instruments.
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Appendix

1. Tables — OLS estimations
Table 1A: Inflation differentials in Euro area. OLS estimates for OECD data 1999-2007

€)) (2) 3) ) (5) ©) ()
EAL0
0G 0.000114 | 0.000486 | -9.00e-05 -0.148 0.00629 | -0.00608 | -0.00558
(0.003) (0.003) (0.003) (0.094) (0.007) (0.008) (0.006)
DNEER 1 0.000683 4.96e-05 0.000156 0.0105 0.00200 | 0.00195 0.00197
(0.001) (0.001) (0.001) (0.026) (0.002) (0.002) (0.002)
GPB 3.34¢-08 3.51e-08 1.67e-08 | 6.34e-06* | 3.74e-07 | 3.38¢-07 | 2.63e-07
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
PPP 1 -0.0393%%% | 0.0424%*%*% | -0.0400%** 1.042% -0.00583 | 0.00776 | 0.000596
(0.013) (0.012) (0.013) (0.601) (0.040) (0.032) (0.030)
Adjusted R 0.946 0.923 0915 0.053 0.721 0.777 0.804
EAll
0G 0.000367 | 0.000625 0.000322 20.0655 20.00624 | -0.00613 | -0.00603
(0.003) (0.003) (0.003) (0.060) (0.007) (0.007) (0.006)
DNEER 1 0.000301 | -0.000335 | -0.000302 | 0.00453 0.00119 | 0.000847 | 0.000945
(0.001) (0.001) (0.001) (0.018) (0.002) (0.002) (0.002)
GPB 6.90¢-08 7.00e-08 5.39¢-08 5.70e-06 | 3.95e-07 | 3.35¢-07 | 2.72¢-07
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
PPP 1 -0.0235 -0.0254 -0.0220 1.038* 0.0287 0.0502 0.0358
(0.019) (0.020) (0.022) (0.563) (0.052) (0.051) (0.044)
Adjusted R’ 0.939 0915 0.903 -0.054 0.707 0.767 0.777
EAL2
00G 0.000124 | 0.000375 6.07¢-05 0.00611 | -0.00680 | -0.00571 | -0.00560
(0.003) (0.003) (0.003) (0.081) (0.007) (0.007) (0.006)
DNEER 1 233e-05 | -0.000545 | -0.000473 | -0.000841 | 0.00125 0.00108 | 0.000901
(0.001) (0.001) (0.001) (0.018) (0.002) (0.001) (0.001)
GPB 5.47¢-08 5.94¢-08 441e-08 | 8.98¢-06* | 3.80e-07 | 3.55¢-07 | 2.81e-07
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
PPP 1 -0.0192 -0.0205 -0.0177 1.323%* 0.0264 0.0459 0.0340
(0.018) (0.018) (0.021) (0.594) (0.049) (0.049) (0.042)
Adjusted R 0.944 0.924 0.913 -0.060 0.730 0.779 0.794

Notes: Models (1), (2), (3), (4), (5), (6) and (7) include as dependent variable the growth rate in HICP, HICP less Energy, HICP less Energy and
Unprocessed Foods, Wages, GDP Deflator, Total Domestic Expenditure Deflator and Private Final Consumption Expenditure Deflator respectively.
OG, DNEER 1, GPB and PPP_1 account for Output Gap, lagged differenced Nominal Effective Exchange Rate, Cyclically Adjusted Government
Primary Balance and lagged Price Level Indicator based on PPP respectively. ***, ** and * denote significance at 1, 5 and 10% levels respectively.
Time dummies included. Robust standard errors in parentheses. All computations done using commands for StataSE 10.0.
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2. Tables — GMM estimations

Table 2A: Inflation differentials in Euro area. GMM estimates for OECD data 1999-2007

€)) 2) (€))] 4) (5) (6) ()
EAL0
0G 0.00659*** | 0.00636*** | 0.00750*** | -0.0151 0.00936* | 0.0108** | 0.00755*
(0.002) (0.002) (0.002) (0.083) (0.006) (0.005) (0.004)
GPB 12107 | -1.69e-07 | -1.10e-07 | -8.41e-06 | 3.06e-07 | 6.65¢-07 | 2.55¢-07
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 0.000482 | -0.000184 | -3.52¢-05 | -0.00304 | 0.00176 | 0.00203* | 0.00181*
(0.001) (0.001) (0.001) (0.018) (0.001) (0.001) (0.001)
PPP | -0.0483%*%* | _0.0512%** | -0.0500%** 0.744 0.0245 | -0.00844 | -0.0146
(0.012) (0.012) (0.013) (0.509) (0.034) (0.028) (0.025)
Adjusted R 0.942 0.920 0.908 0.712 0.764 0.797
EAIl
0G 0.00465*** | 0.00445*** | 0.00547*** | -0.0500 0.00510 | 0.00521* | 0.00415
(0.001) (0.001) (0.002) (0.082) (0.003) (0.003) (0.003)
GPB 7.82¢-08 | -1.14e-07 | -7.17¢-08 | -1.59¢-05 | 1.73e-07 | 3.88¢-07 | 9.46e-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 0.000119 | -0.000561 | -0.000458 20.0135 | 0.000915 | 0.000904 | 0.000723
(0.001) (0.001) (0.001) (0.021) (0.001) (0.001) (0.001)
PPP 1 -0.0227 -0.0243 -0.0213 0.817 0.0298 0.0497 0.0367
(0.019) (0.020) (0.022) (0.595) (0.052) (0.050) (0.044)
Adjusted R 0.941 0.919 0.906 0.714 0.773 0.780
EAI2
0G 0.00504*** | 0.00477*** | 0.00586*** | -0.0793 0.00591 0.00499 | 0.00413
(0.002) (0.002) (0.002) (0.138) (0.004) (0.003) (0.003)
GPB 6.49¢-08 | -1.46e-07 | -8.63e-08 | -2.64e-05* | 4.11e-07 | 4.42e-07 | 1.52¢-07
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 -0.000178 | -0.000776 | -0.000646 -0.0213 0.00117 | 0.00106 | 0.000695
(0.001) (0.001) (0.001) (0.030) (0.001) (0.001) (0.001)
PPP | -0.0196 -0.0209 -0.0183 0.852 0.0251 0.0449 0.0330
(0.019) (0.019) (0.022) (0.690) (0.050) (0.050) (0.043)
Adjusted R 0.944 0.924 0.912 . 0.730 0.784 0.796

Notes: Models (1), (2), (3), (4), (5), (6) and (7) include as dependent variable the growth rate in HICP, HICP less Energy, HICP less Energy and
Unprocessed Foods, Wages, GDP Deflator, Total Domestic Expenditure Deflator and Private Final Consumption Expenditure Deflator respectively.
OG, DNEER 1, GPB_CA and PPP_1 account for Output Gap, lagged differenced Nominal Effective Exchange Rate, Cyclically Adjusted Government
Primary Balance and lagged Price Level Indicator based on PPP respectively. Output Gap (OG) and Cyclically Adjusted Government Primary
Balance (GPB) are instrumented by their lagged values. ***, ** and * denote significance at 1, 5 and 10% levels respectively. Time dummies included.
Robust standard errors in parentheses. All computations done using commands for StataSE 10.0.
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Table 3A: Inflation differentials in Euro area. GMM estimates for Eurostat annual data

1999-2007
1) (2) 3) 4) (%) (6)
EAL0
0G 0.00902%*% | 0.00974%** 0.0102%** | 0.0103%** | 0.0136%** 0.0136%**
(0.001) (0.001) (0.001) (0.004) (0.003) (0.003)
GGD 1.51e-07 1.37e-07 1.56e-07 1.19¢-07 7.48¢-08 7.48¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 -0.000745 -0.00121 -0.00118 -0.00305 | -0.00269%* | -0.00269%*
(0.001) (0.001) (0.001) (0.002) (0.001) (0.001)
CPL_HFCEl 0.0337%%% | _0,0394%%x -0.0370%** -0.00864 -0.0281 -0.0281
(0.010) (0.009) (0.010) (0.018) (0.027) (0.027)
Adjusted R 0.931 0.905 0.890 0.917 0.843 0.843
EAIl
0G 0.00674**% | 0.00716*** | 0.00792%** 0.00781* | 0.0106%** 0.0107%%*
(0.002) (0.002) (0.002) (0.004) (0.003) (0.003)
GGD 8.38¢-08 6.57¢-08 7.29¢-08 1.14e-07 5.93¢-08 5.53¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 -0.000403 -0.000825 -0.000817 -0.00203 -0.00217 -0.00226
(0.001) (0.001) (0.001) (0.003) (0.001) (0.001)
CPL_HFCEIl -0.00864 -0.0121 -0.00843 0.0173 0.000858 -0.000815
(0.018) (0.019) (0.021) (0.032) (0.027) (0.026)
Adjusted R 0.926 0.898 0.881 0.882 0.837 0.841
EAL2
0G 0.00605*** | 0.00714%** | 0.00785%** 0.00750%* | 0.00827** 0.00839%*
(0.002) (0.002) (0.002) (0.004) (0.003) (0.003)
GGD 1.02¢-07* 8.34¢-08 8.64¢-08 9.94¢-08 8.15¢-08 7.78¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 -0.000853 -0.00117 -0.00106 -0.00150 -0.000837 -0.000919
(0.001) (0.001) (0.001) (0.002) (0.002) (0.002)
CPL_HFCEl -0.00903 -0.0116 -0.00849 0.0140 -0.00351 -0.00519
(0.017) (0.018) (0.020) (0.032) (0.026) (0.025)
Adjusted R’ 0.934 0.909 0.894 0.891 0.849 0.852
EAL3
0G 0.00844%** 0.00638*** | 0.00702%** 0.00659 0.00832%* | 0.00868%**
(0.004) (0.002) (0.002) (0.005) (0.003) (0.003)
GGD 1.20e-07* 6.86¢-08 7.10e-08 1.41e-07 8.85¢-08 7.23¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 -0.00257 -0.00421%** | -0.00463*** | -0.00270 -0.00280 -0.00127
(0.002) (0.001) (0.001) (0.003) (0.002) (0.001)
CPL_HFCEI -0.0159 -0.0221 -0.0201 -0.0261 -0.0218 -0.00437
(0.027) (0.015) (0.017) (0.029) (0.023) (0.017)
Adjusted R> 0.858 0.906 0.891 0.887 0.845 0.865
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Table 3A: Inflation differentials in Euro area. GMM estimates for Eurostat annual data
1999-2007 (cont.)

1) (2) 3) 4) (%) (6)
EALS
0G 0.00572% 0.00432%* 0.00501%* 0.00623 0.00747** | 0.00756***
(0.003) (0.002) (0.002) (0.004) (0.003) (0.003)
GGD 1.40e-07** 7.91e-08 7.66¢-08 1.83e-07* 1.22¢-07 9.94¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 -0.00217 -0.00376%** | -0.00437*** | -0.00113 -0.00218 -0.000238
(0.002) (0.001) (0.001) (0.003) (0.002) (0.001)
CPL_HFCEI -0.0194 -0.0262%* -0.0248** -0.0244 -0.0218 -0.0105
(0.015) (0.011) (0.012) (0.019) (0.017) (0.014)
Adjusted R 0.882 0.921 0.902 0.901 0.870 0.885

Notes: Models (1), (2), (3), (4), (5) and (6) include as dependent variable the growth rate in HICP, HICP less Energy, HICP less Energy and
Unprocessed Foods, Labour Cost Index, GDP Deflator based on national currencies, and GDP Deflator based on Euro respectively. OG, DNEER_1,
GGD and CPL_HFCE]I account for OQutput Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and lagged
Comparative Price Level (Household Final Consumption Expenditure)respectively. Output Gap (OG) and Government General Deficit (GGD) are
instrumented by their lagged values. ***, ** and * denote significance at the 1, 5 and 10% levels respectively. Time dummies included. Robust
standard errors in parentheses. All computations done using commands for StataSE 10.0.
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Table 4A: Inflation differentials in Euro area. GMM estimates for Eurostat quarterly data
1999-2007 (1 lag)

1) (2) 3) 4) (%) ©)
EAL0
0G 0.00406 0.00343 0.00434 0.0286** 0.00757 0.00757
(0.007) (0.008) (0.008) (0.013) (0.009) (0.009)
GGD 5.75¢-08* 6.10e-08* 6.21e-08 2.66e-07%%* 5.32¢-08 5.32¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER_1 0.000472 0.000754 0.000360 0.00394 -0.000124 -0.000124
(0.001) (0.001) (0.001) (0.002) (0.002) (0.002)
CPL_HFCEl -0.00467 -0.00759 -0.00522 -0.00462 -0.0402%%% | 0.0402%%*
(0.008) (0.008) (0.008) (0.015) (0.013) (0.013)
Adjusted R 0.943 0.919 0.910 0.894 0.869 0.869
EAIl
0G 0.00480 0.00441 0.00584 0.0306** 0.00829 0.00816
(0.007) (0.007) (0.008) (0.014) (0.008) (0.008)
GGD 4.50e-08* 4.79¢-08* 4.63e-08 2.45e-07%%* 3.95¢-08 4.05¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 0.00191 0.00225* 0.00195 0.00587** 0.000966 0.000821
(0.001) (0.001) (0.001) (0.003) (0.002) (0.002)
CPL_HFCEl -0.00980 -0.0123 -0.0109 -0.00834 -0.0383%** | -0.0383%*x
(0.007) (0.008) (0.008) (0.017) (0.012) (0.012)
Adjusted R 0.934 0.908 0.895 0.861 0.860 0.863
EAI2
0G 0.000440 0.000402 0.00150 0.0231% 0.00130 0.00114
(0.005) (0.005) (0.006) (0.012) (0.007) (0.007)
GGD 5.06e-08** 5.63¢-08%* 5.31e-08* 2.39¢-07%%* 5.28¢-08 5.35¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 0.00160 0.00225* 0.00188 0.00481* -0.000699 -0.000847
(0.001) (0.001) (0.001) (0.003) (0.002) (0.002)
CPL_HFCEI -0.00961 -0.0119* -0.0108 -0.0101 -0.0370%** | -0.0371%**
(0.007) (0.007) (0.007) (0.016) (0.011) (0.011)
Adijusted R> 0.940 0.919 0.908 0.875 0.867 0.870
EAL3
0G -0.00379 0.00219 0.00309 0.0171 0.000319 0.00206
(0.010) (0.005) (0.006) (0.012) (0.008) (0.007)
GGD 1.35¢-08 4.69¢-08* 4.46e-08 2.09e-07%%* 2.35¢-08 3.93¢-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 -0.00605%** | -0.00187** -0.00229%* -0.00325* -0.00474%** | .0.000459
(0.002) (0.001) (0.001) (0.002) (0.001) (0.001)
CPL_HFCEl 0.00737 -0.0235%%* -0.0226%** -0.0319%* -0.0270%* -0.0173*
(0.017) (0.006) (0.007) (0.014) (0.011) (0.009)
Adijusted R> 0.885 0912 0.900 0.878 0.873 0.877

32

(Table 44 continues at the next page...)




Table 4A: Inflation differentials in Euro area. GMM estimates for Eurostat quarterly data

1999-2007 (1 lag) (cont.)

1) (2) 3) 4) (%) ©)
EALS
0G -0.00277 0.00243 0.00231 0.0159 0.00230 0.00356
(0.007) (0.004) (0.005) (0.010) (0.006) (0.006)
GGD 2.54e-08 3.13¢-08 2.42¢-08 2.77e-07%%* 5.98¢-08* 6.18¢-08*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 1 -0.00591%%* | -0.00301%** | -0.00338%** -0.00165 -0.00399%** | -0.000383
(0.002) (0.001) (0.001) (0.002) (0.001) (0.001)
CPL_HFCEl -0.000162 -0.0168%** 0.0161*** -0.0318%** -0.0279%** 0.0116
(0.010) (0.005) (0.005) (0.011) (0.008) (0.007)
Adjusted R 0.893 0.914 0.897 0.883 0.888 0.885

Notes: Models (1), (2), (3), (4), (5) and (6) include as dependent variable the growth rate in HICP, HICP less Energy, HICP less Energy and Unprocessed
Foods, Labour Cost Index, GDP Deflator based on national currencies, and GDP Deflator based on Euro respectively. OG, DNEER 1, GGD
andCPL _HFCE] account for Output Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and lagged Comparative
Price Level (Household Final Consumption Expenditure) respectively. Output Gap (OG) and Government General Deficit (GGD) are instrumented by their
lagged values. ***, ** and * denote significance at the 1, 5 and 10% levels respectively. Time dummies included. Robust standard errors in parentheses. All

computations done using commands for StataSE 10.0.
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Table 5A: Inflation differentials in Euro area. GMM estimates for Eurostat quarterly data
1999-2007 (4 lags)

1) (2) 3) (4) (5) (6)
EA10
0G 0.131%%* 0.109%** 0.107%%* 0.169%%* 0.117%%* 0.117%%*
(0.038) (0.032) (0.032) (0.050) (0.034) (0.034)
GGD 1.75e-07 1.62e-07 1.79¢-07 1.69¢-07 1.03e-07 1.03e-07
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 4 0.00583 0.00442 0.00439 0.00547 0.00409 0.00409
(0.015) (0.012) (0.012) (0.027) (0.014) (0.014)
CPL_HFCE4 -0.0129 -0.0208 -0.0188 0.0215 -0.00772 -0.00772
(0.074) (0.060) (0.060) (0.071) (0.065) (0.065)
Adjusted R’ 0.057
EAll
0G 0.00265 0.000101 -0.00287 0.00930 -0.00932 -0.00968
(0.004) (0.005) (0.005) (0.011) (0.008) (0.008)
GGD 9.73e-08*** | 8.92e-08%** | 9.69e-08%** 1.31e-07 1.02e-07** | 1.02e-07%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER_4 6.86¢-05 -0.000522 -0.000679 -0.00162 -0.00144 -0.00148
(0.001) (0.001) (0.001) (0.015) (0.002) (0.002)
CPL_HFCE4 -0.0289% -0.0332% -0.0343 % 0.00504 -0.0256 -0.0257
(0.010) (0.011) (0.012) (0.318) (0.024) (0.023)
Adjusted R’ 0.934 0.910 0.895 0.893 0.867 0.869
EAI2
0G -0.0554 -0.0555 -0.0657 -0.0503 -0.0725 -0.0704
(0.061) (0.062) (0.073) (0.073) (0.081) (0.079)
GGD 1.77e-07* 1.64e-07* 1.77e-07 1.72e-07 1.78¢-07 1.75e-07
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER_4 -0.00213 -0.00240 -0.00259 -0.00289 -0.00227 -0.00226
(0.003) (0.003) (0.003) (0.003) (0.004) (0.004)
CPL_HFCE4 -0.0334 -0.0367 -0.0381 -0.0149 -0.0369 -0.0380
(0.028) (0.028) (0.033) (0.033) (0.036) (0.036)
Adjusted R 0.644 0.553 0.383 0.757 0.422 0.446
EAI3
0G -0.0708 -0.0568 -0.0688 -0.0559 -0.0814 -0.0699
(0.082) (0.067) (0.080) (0.081) (0.094) (0.085)
GGD 2.03e-07* 1.47e-07 1.61e-07 1.95e-07* 1.71e-07 1.53e-07
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER_4 -0.00120 -0.00170 -0.00170 -0.00169 -0.00120 0.000179
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
CPL_HFCE4 -0.0149 -0.0314 -0.0316 -0.0287 -0.0228 -0.00422
(0.022) (0.020) (0.024) (0.020) (0.024) (0.022)
Adjusted R’ 0.534 0.534 0.333 0.754 0.381 0.466
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Table 5A: Inflation differentials in Euro area. GMM estimates for Eurostat quarterly data

1999-2007 (4 lags) (cont.)

1) (2) 3) “4) (%) ©)
EALS
0G -0.0538 -0.0430 -0.0499 -0.0546 -0.0488 -0.0439
(0.050) (0.042) (0.048) (0.060) (0.047) (0.047)
GGD 1.75e-07** 1.12e-07* 1.16e-07 2.11e-07*%* | 1.61e-07* 1.37e-07*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DNEER 4 -0.00190 -0.00293%* | -0.00341*** | -0.000998 -0.00165 0.000130
(0.002) (0.001) (0.001) (0.002) (0.001) (0.001)
CPL_HFCE4 -0.00996 -0.0197 -0.0167 -0.0153 -0.00839 0.00289
(0.016) (0.012) (0.014) (0.018) (0.015) (0.014)
Adjusted R 0.668 0.675 0.560 0.762 0.696 0.696

Notes: Models (1), (2), (3), (4), (5) and (6) include as dependent variable the growth rate in HICP, HICP less Energy, HICP less Energy and
Unprocessed Foods, Labour Cost Index, GDP Deflator based on national currencies, and GDP Deflator based on Euro respectively. OG, DNEER 1,
GGD andCPL_HFCE] account for Output Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and lagged
Comparative Price Level (Household Final Consumption Expenditure) respectively. Output Gap (OG) and Government General Deficit (GGD) are
instrumented by their lagged values. ***, ** and * denote significance at the 1, 5 and 10% levels respectively. Time dummies included. Robust standard
errors in parentheses. All computations done using commands for StataSE 10.0.
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2.1 GMM estimates — modified specifications

Table 6A: Inflation differentials in Euro area I., GMM estimates for OECD yearly data,

1999-2007
€)) (2) (3) 4) 5 ©) (@)
EAL0
0G 0.00544%** | 0.00584*** | 0.00620%** | 0.0168*** | 0.00729%** | 0.00765*** | 0.00562%**
(0.001) (0.001) (0.001) (0.003) (0.001) (0.001) (0.001)
DNEER 1 -0.000270 | -0.000493 | -0.000666 | 0.000296 | -0.000510 | -0.000393 | -0.000468
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001)
PPP 1 -0.0382%%*% | -0.0441%** | -0.0409%** | -0.00630 | -0.0641%** | -0.0342%*% | _0.0410%**
(0.009) (0.009) (0.009) (0.025) (0.012) (0.012) (0.011)
Adjusted R 0.482 0.611 0.547 0.415 0.579 0.503 0.477
EAIl
0G 0.00448*** | 0.00476*** | 0.00532%** | 0.0168*** | 0.00617*** | 0.00610%** | 0.00503%**
(0.001) (0.001) (0.001) (0.003) (0.001) (0.001) (0.001)
DNEER 1 -0.000158 | -0.000336 | -0.000497 | 0.000295 | -0.000230 | -0.000105 | -0.000312
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001)
PPP | -0.0406%** | -0.0465%** | -0.0451%** | -0.00630 | -0.0604%** | -0.0324%*% | _00378%%*
(0.007) (0.007) (0.007) (0.025) (0.009) (0.010) (0.009)
Adjusted R 0.521 0.636 0.575 0.415 0.550 0.440 0.461
EAI2
0G 0.00437*** | 0.00475%** | 0.00539%** | 0.0162%** | 0.00517** | 0.00614%** | 0.00472%**
(0.001) (0.001) (0.001) (0.003) (0.001) (0.001) (0.001)
DNEER 1 -0.000332 | -0.000468 | -0.000611 | -0.000507 | -0.000783 | -9.69%e-05 | -0.000463
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001) (0.000)
PPP 1 -0.0354%%*% | _0.0412%%* | -0.0402%*%* |  0.0256 | -0.0477%%* | -0.0319%** | -0.0340%**
(0.006) (0.007) (0.007) (0.023) (0.011) (0.010) (0.008)
Adjusted R 0.453 0.585 0.516 0.383 0.334 0.387 0.432

Notes: Models (1), (2), (3), (4), (5), (6) and (7) include as dependent variable the growth rate in HICP, HICP less Energy, HICP less Energy and
Unprocessed Foods, Wages, GDP Deflator, Total Domestic Expenditure Deflator and Private Final Consumption Expenditure Deflator respectively.
OG, DNEER 1, GPB_CA and PPP_] account for Output Gap, lagged differenced Nominal Effective Exchange Rate, Cyclically Adjusted Government
Primary Balance and lagged Price Level Indicator based on PPP respectively. Output Gap (OG) and Cyclically Adjusted Government Primary Balance
(GPB) are instrumented by their lagged values. ***, ** and * denote significance at 1, 5 and 10% levels respectively. Time dummies included. Robust
standard errors in parentheses. All computations done using commands for StataSE 10.0.
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Table 7A: Inflation differentials in the Euro area I., GMM estimates for Eurostat yearly data

1999-2007
1) (2) 3 “4) ) (6)
EAL0
0G 0.00723**%% | 0.00793*** | 0.00817%** 0.0111%%* 0.0100%** | 0.00998%**
(0.001) (0.001) (0.001) (0.002) (0.001) (0.001)
DNEER 1 -0.000601 -0.000652 -0.000849 -0.000994 -0.000996 -0.00112
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
CPL_HFCFI1 -0.0385%*% | _0,0453%%x -0.0432%%* -0.00678 0.0631%%% | 0.0627%**
(0.006) (0.005) (0.005) (0.010) (0.008) (0.008)
Adjusted R 0.495 0.629 0.552 0.329 0.535 0.524
EALL
0G 0.00610%** | 0.00658*** | 0.00716*** | 0.00942*%** | 0.00858*** | 0.00897***
(0.001) (0.001) (0.001) (0.002) (0.001) (0.001)
DNEER 1 -0.000661 -0.000730 -0.00101 -0.000828 -0.00120 -0.00117
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
CPL_HFCF1 0.0364%%% | _0,0420%** -0.0412%%%* -0.0207 -0.0520%%* | -0.0502%%*
(0.005) (0.005) (0.005) (0.014) (0.007) (0.007)
Adjusted R 0.527 0.650 0.585 0.276 0.529 0.499
EAI2
0G 0.00575%**%* | 0.00653*** | 0.00720%** | 0.00940%** | 0.00686*** | 0.00720%**
(0.001) (0.001) (0.001) (0.003) (0.002) (0.002)
DNEER 1 -0.000770 -0.000851 -0.00112 -0.000636 -0.00188* -0.00183*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
CPL_HFCFI1 -0.0345%%% | _0,0402%** -0.0397%%* -0.0216 0.0470%*% | -0.0450%**
(0.005) (0.005) (0.005) (0.014) (0.007) (0.007)
Adjusted R 0.468 0.608 0.542 0.256 0.289 0.265
EAI3
0G 0.00516%%* | 0.00577*** | 0.00636*** | 0.00858*** | 0.00652%** | 0.00736***
(0.001) (0.001) (0.001) (0.003) (0.002) (0.002)
DNEER 1 -0.00146 -0.00243%*%% | _0.00289%** -0.00156 -0.00221* -0.00117
(0.001) (0.001) (0.001) (0.002) (0.001) (0.001)
CPL_HFCF1 0.0577%%% | -0.0464%** -0.0460%%* | -0.0646%** | -0.0624%*%* | -0.0320%**
(0.011) (0.007) (0.007) (0.018) (0.012) (0.007)
Adjusted R 0.382 0.599 0.553 0.203 0.304 0.234
EAILS
0G 0.00361%%* | 0.00390%** | 0.00452%** | 0.00710%** | 0.00568*** | 0.00657***
(0.001) (0.001) (0.001) (0.003) (0.002) (0.002)
DNEER 1 -0.000316 -0.000629 -0.00111 -0.000425 -0.000702 9.09¢-05
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
CPL_HFCF1 -0.0402%*% | _0,0342%% -0.0345%%% | .0.0559%*% | _0.0565%*%* | -0.0207***
(0.008) (0.006) (0.006) (0.013) (0.009) (0.008)
Adjusted R 0.248 0.418 0.377 0.172 0.239 0.159

Notes: Models (1), (2), (3), (4), (5) and (6) include as dependent variable the growth rate in HICP, HICP less Energy and Unprocessed Foods, Labour
Cost Index, GDP Deflator based on national currencies, and GDP Deflator based on Euro respectively. OG, DNEER 4, GGD and CPL_HFCE4 account
for Output Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and lagged Comparative Price Level (Household
Final Consumption Expenditure) respectively. Output Gap (OG) is instrumented by their lagged values. ***, ** and * denote significance at the 1, 5 and
10% levels respectively. Robust standard errors in parentheses. All computations done using commands for StataSE 10.0.
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Table 8A: Inflation differentials in the Euro area I., GMM estimates for Eurostat quarterly
data 1999-2007 (1 lag)

Q) (2) 3) “4) (5) (6)
EA10
0G 0.00800* 0.00694 0.00872* 0.0208%* 0.0133* 0.0144%*
(0.004) (0.004) (0.005) (0.008) (0.007) (0.007)
DNEER 1 -0.000804 -0.000889 -0.00114* -0.00240%* | -0.00194** -0.00178*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
CPL_HFCF1 -0.0269%** -0.0316%** -0.0290%** 0.0108 -0.0469%** -0.0471%%*
(0.005) (0.005) (0.005) (0.010) (0.007) (0.007)
Adjusted R 0.229 0.393 0.254 0.145 0.090
EAIl
0G 0.00369 0.00305 0.00425 0.0247%* 0.00853 0.00985
(0.006) (0.006) (0.007) (0.013) (0.008) (0.007)
DNEER 1 0.00189 0.00226* 0.00180 0.00489%* 0.000725 0.000706
(0.001) (0.001) (0.001) (0.002) (0.002) (0.002)
CPL_HFCF1 -0.0117* -0.0143* -0.0129 -0.0244 -0.0383%** -0.0363%%%*
(0.007) (0.007) (0.008) (0.016) (0.011) (0.011)
Adjusted R 0.941 0.919 0.907 0.880 0.874 0.875
EAI2
0G 0.00488* 0.00438* 0.00565%* 0.00914* 0.00854 0.0104*
(0.003) (0.003) (0.003) (0.005) (0.006) (0.006)
DNEER 1 -0.000221 -0.000414 -0.000787 -0.000378 | -0.00230%** | -0.00209%**
(0.000) (0.000) (0.001) (0.001) (0.001) (0.001)
CPL_HFCF1 -0.0302%** -0.0344%** -0.0332%%* 0.0177* -0.0404%** -0.0385%**
(0.004) (0.004) (0.004) (0.009) (0.005) (0.006)
Adjusted R 0.227 0.399 0.269 -0.015 0.046 -0.029
EAL3
0G 0.00671% 0.00555%* 0.00673** 0.00837 0.00989 0.0104*
(0.004) (0.003) (0.003) (0.006) (0.006) (0.006)
DNEER 1 -0.00182%%% | -0.00252%*%* | -0.00293*** | -0.00232%* | -0.00278%** -0.000961
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
CPL_HFCF1 -0.0491%%* -0.0376%** -0.0368%*%* | -0.0512%%% | -0.0514%%* -0.0224%%%*
(0.006) (0.004) (0.004) (0.009) (0.007) (0.006)
Adjusted R 0.323 0.505 0.430 0.125 0.181 -0.074
EAILS
0G 0.000699 0.00453 0.00443 0.0155* 0.00484 0.00385
(0.006) (0.004) (0.004) (0.009) (0.005) (0.005)
DNEER 1 -0.00453%*% | _0.00180%** | -0.00219%** -0.00193 -0.00321%** -0.000731
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
CPL_HFCF1 -0.00242 -0.0200%** 0.0191%%% | .0.0420%%% | _0.0316%** -0.0123*
(0.010) (0.005) (0.005) (0.010) (0.008) (0.007)
Adjusted R> 0.892 0.912 0.895 0.883 0.887 0.886

Notes: Models (1), (2), (3), (4), (5) and (6) include as dependent variable the growth rate in H/ICP, HICP less Energy and Unprocessed Foods, Labour Cost
Index, GDP Deflator based on national currencies, and GDP Deflator based on Euro respectively. OG, DNEER 4, GGD and CPL_HFCE4 account for
Output Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and lagged Comparative Price Level (Household Final
Consumption Expenditure) respectively. Output Gap (OG) is instrumented by their lagged values. ***, ** and * denote significance at the 1, 5 and 10%
levels respectively. Robust standard errors in parentheses. All computations done using commands for StataSE 10.0.
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Table 9A: Inflation differentials in the Euro area I., GMM estimates for Eurostat quarterly
data 1999-2007 (4 lags)

)] @ (©)] “ ®) (6)
EAIOQ
oG 0.0540 0.0575 0.0619 0.0390 0.0727 0.0773
(0.078) (0.084) (0.091) (0.067) (0.108) (0.114)
DNEER 4 -4.94e-05 -0.000118 -0.000326 -0.000339 -0.000268 -0.000371
(0.001) (0.002) (0.002) (0.001) (0.002) (0.002)
CPL_HFCF4 -0.0386** -0.0447** -0.0429** -0.000488 -0.0635%** -0.0636**
(0.018) (0.019) (0.021) (0.015) (0.024) (0.025)
Adjusted R’
EAll
oG 0.114 0.106 0.132 0.0703 0.172 0.176
(0.220) (0.204) (0.254) (0.132) (0.320) (0.328)
DNEER 4 -0.000402 -0.000760 -0.000824 -0.00114 -0.00134 -0.00125
(0.004) (0.004) (0.005) (0.003) (0.006) (0.007)
CPL _HFCF4 0.00861 0.00317 0.0123 0.0105 0.0295 0.0307
(0.069) (0.065) (0.081) (0.045) (0.103) (0.105)
EAI12
oG 0.0810 0.0900 0.121 0.0954 0.0530 0.0719
(0.251) (0.277) (0.374) (0.303) (0.173) (0.227)
DNEER 4 -0.00237 -0.00269 -0.00380 -0.00252 -0.00230 -0.00279
(0.008) (0.009) (0.012) (0.010) (0.006) (0.007)
CPL_HFCF4 -0.0390 -0.0448 -0.0463 -0.0259 -0.0486%*** -0.0478**
(0.027) (0.030) (0.041) (0.034) (0.018) (0.024)
Adjusted R’
EAI13
oG 0.156 0.0827 0.117 0.173 0.118 0.127
(0.816) (0.254) (0.359) (0.906) (0.621) (0.655)
DNEER 4 -0.00419 -0.00391 -0.00532 -0.00461 -0.00387 -0.00324
(0.020) (0.009) (0.012) (0.022) (0.015) (0.016)
CPL_HFCF4 -0.0763 -0.0536 -0.0574 -0.0810 -0.0734 -0.0433
(0.120) (0.034) (0.048) (0.134) (0.091) (0.095)
Adjusted R’
EA15
oG 0.271 0.280 0.317 0.263 0.264 0.221
(1.454) (1.483) (1.677) (1.246) (1.414) (1.173)
DNEER 4 0.00617 0.00330 0.00375 0.00603 0.00579 0.00608
(0.036) (0.028) (0.032) (0.030) (0.035) (0.029)
CPL_HFCF4 -0.0646 -0.0643 -0.0668 -0.0723 -0.0607 -0.0403
(0.244) (0.206) (0.234) (0.211) (0.237) (0.196)
Adjusted R’ : : : : : :
Notes: Models (1), (2), (3), (4), (5) and (6) include as dependent variable the growth rate in HICP, HICP less Energy and Unprocessed
Foods, Labour Cost Index, GDP Deflator based on national currencies, and GDP Deflator based on Euro respectively. OG, DNEER 4,
GGD and CPL_HFCE4 account for Output Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and
lagged Comparative Price Level (Household Final Consumption Expenditure) respectively. Output Gap (OG) is instrumented by their
lagged values. *** ** and * denote significance at the 1, 5 and 10% levels respectively. Robust standard errors in parentheses. All
computations done using commands for StataSE 10.0.
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2.2 GMM estimates —robustness check

Table 10A: Inflation differentials in the Euro area — robustness check 1. GMM estimates for
Eurostat yearly data 1999-2007

€)) (2 3) 4) ) (6) ) (3) ®
EA10
0G 0.00745%** [ 0.00753*** [ 0.00753*** [ 0.00813*** [ 0.00820*** | 0.00824*** [ 0.00835*** | 0.00841*** | 0.00847***
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
GGD 5.37e-09 | -2.06e-09 | -2.05e-09 | -7.41e-09 | -4.88¢-09 | -2.77¢-09 | -8.06e-09 | -6.05¢-09 | -3.24e-09
(0.000) (0.000) (0.000) (0.000) (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
DNEER_1 -0.000602 | -0.000605 | -0.000605 | -0.000709 | -0.000710 | -0.000712 | -0.000901 | -0.000903 | -0.000905
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
CPL_HFCF1 | -0.0557%%* | -0.0558%%* | -0.0558%%* | -0.0594%%* | -0.0597*%* | -0.0595%** | -0.0549%** | .0.0553%** | -0.0550%**
(0.009) (0.010) (0.009) (0.010) (0.010) | (0.010) | (0.010) | (0.011) | (0.010)
GDP 0.0143%* -8.65¢-06 | 0.0117* -0.00827 | 0.00968 0.0111
(0.007) (0.043) (0.007) (0.043) (0.007) (0.049)
GDP_1 0.0144* | 0.0145 0.0120% | 0.0202 0.0101 0.0210
(0.007) (0.044) (0.007) (0.043) (0.008) (0.050)
Adjusted R’ 0.573 0.571 0.571 0.680 0.680 0.679 0.609 0.608 0.607
EAll
0G 0.00690%** [ 0.00696*** | 0.00702*** | 0.00743*** [ 0.00749*** | 0.00758*** [ 0.00807*** [ 0.0081 1*** [ 0.00826***
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
GGD 3.42¢-09 | -9.11e-10 | 2.76e-09 | -4.68e-09 | -3.06e-09 | 2.48¢-09 | -8.70¢-09 | -7.74e-09 | 9.00e-10
(0.000) (0.000) (0.000) (0.000) (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
DNEER 1 -0.000743 | -0.000741 | -0.000739 | -0.000864 | -0.000862 | -0.000859 | -0.00111 | -0.00111 | -0.00110
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
CPL_HFCF1 | -0.0459%%* | 10.0465%%* | -0.0462%** | -0.0478%** | -0.0486*** | -0.0482%** | -0.0455%** | -0.0466*** | -0.0460%**
(0.009) (0.009) (0.009) (0.009) 0.009) | (0.009) | (0.010) | (0.010) | (0.010)
GDP 0.0117 -0.0138 | 0.00867 20.0209 | 0.00706 -0.0326
(0.007) (0.040) (0.007) (0.041) (0.007) (0.048)
GDP_1 0.0123* | 0.0259 0.00937 | 0.0300 0.00804 |  0.0402
(0.007) (0.041) (0.007) (0.041) (0.008) (0.049)
Adjusted R’ 0.580 0.579 0.578 0.676 0.676 0.675 0.613 0.612 0.611
EAI2
0G 0.00655%** [ 0.00656*** | 0.00657*** | 0.00742%** [ 0.00743*** | 0.00745%** | 0.008 14*** | 0.00816*** | 0.00819%**
(0.001) (0.001) (0.001) (0.001) 0.001) | (0.001) | (0.001) | (0.001) | (0.001)
GGD 9.48¢-09 | 1.14-08 | 1.42e-08 | 2.28¢-09 | 3.60e-09 | 1.02e-08 | -3.36e-09 | -2.52¢-09 | 8.10e-09
(0.000) (0.000) (0.000) (0.000) (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
DNEER_1 -0.000724 | -0.000726 | -0.000730 | -0.000829 | -0.000829 | -0.000840 | -0.00106 | -0.00106 | -0.00107
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
CPL HFCF1 | -0.0408%** | -0.0410%%* | -0.0411%%* | -0.0448%** | -0.0451%%* | .0.0453%%* | -0.0434%** | .0.0438%** | .0.044]***
(0.007) (0.007) (0.007) (0.007) 0.007) | (0.007) | (0.007) | (0.007) | (0.007)
GDP 0.00704%** -0.00887 | 0.00596* -0.0210 | 0.00519 -0.0337
(0.003) (0.037) (0.003) (0.033) (0.003) (0.038)
GDP 1 0.00727** | 0.0163 0.00625** | 0.0275 0.00556* |  0.0398
(0.004) (0.038) (0.003) (0.034) (0.003) (0.039)
Adjusted R’ 0.544 0.545 0.545 0.642 0.642 0.644 0.571 0.571 0.576

Notes: Models (1) — (3), (4) — (6) and (7) — (9) include as dependent variable the growth rate in HICP, HICP less Energy and Unprocessed Foods OG, DNEER_1,
GGD, CPL_HFCEI, GDP and GDP_1 account for Qutput Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and lagged
Comparative Price Level (Household Final Consumption Expenditure), GDP per capita and lagged GDP per capita respectively. Output Gap (OG) is
instrumented by their lagged values. ***, ** and * denote significance at the 1, 5 and 10% levels respectively. Robust standard errors in parentheses. All
computations done using commands for StataSE 10.0.
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Table 11A: Inflation differentials in the Euro area — robustness check Il. GMM estimates for
Eurostat yearly data 1999-2007

€)) (2) 3 ) ) (6) ) ) ®
EA10
0G 0.00717*** [ 0.00718***[0.00715%** [ 0.00790%** [ 0.00791*** [ 0.00788*** [ 0.00816*** | 0.00817*** | 0.00815%**
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
GGD -4.76e-09 | -3.46e-09 | -5.71e-09 | -7.54e-09 | -6.34e-09 | -8.93¢-09 | -6.46e-09 | -5.62¢-09 | -7.46e-09
(0.000) (0.000) (0.000) (0.000) (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
DNEER_1 -0.000587 | -0.000585 | -0.000590 | -0.000694 | -0.000693 | -0.000698 | -0.000894 | -0.000893 | -0.000897
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
CPL_HFCF1 | -0.0558%%* | -0.0551%%* | -0.0562%%* | -0.0603%** | -0.0595%** | -0.0609%** | -0.0537*** | -0.0531%** | -0.0541%**
(0.012) (0.011) (0.012) (0.012) (0.012) | (0.013) | (0.014) | (0.013) | (0.015)
LP 0.00475 0.00919 | 0.00408 0.0106 | 0.00285 0.00753
(0.003) (0.030) (0.003) (0.029) (0.003) (0.032)
LP 1 0.00468 | -0.00447 0.00399 | -0.00660 0.00279 | -0.00471
(0.003) (0.030) (0.003) (0.028) (0.003) (0.031)
Adjusted R’ 0.573 0.572 0.573 0.682 0.682 0.683 0.611 0.611 0.612
EAll
0G 0.00669%** [ 0.00671*** [ 0.00675*** | 0.00728*** [ 0.00730*** [ 0.00736*** [ 0.00795%** [ 0.00796*** | 0.00801***
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
GGD 2.89¢-09 | -2.38¢-09 | -1.26e-09 | -4.77e-09 | -4.59¢-09 | -2.53¢-09 | -6.30e-09 | -6.31e-09 | -4.54e-09
(0.000) (0.000) (0.000) (0.000) (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
DNEER 1 -0.000724 | -0.000719 | -0.000714 | -0.000849 | -0.000845 | -0.000835 | -0.00110 | -0.00110 | -0.00109
(0.001) (0.001) (0.001) (0.001) (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
CPL_HFCF1 | -0.0464%%* | -0.0464%%* | 0.0460%** | -0.0487%%* | -0.0490%** | -0.0482%** | -0.0435%** | -0.0438%** | 0.0430%**
(0.011) (0.011) (0.011) (0.012) 0.012) | (0.012) | (0.014) | (0.014) | (0.014)
LP 0.00389 -0.00496 | 0.00304 -0.00918 | 0.00169 -0.00789
(0.003) (0.025) (0.003) (0.025) (0.004) (0.026)
LP I 0.00400 | 0.00894 0.00319 | 0.0123 0.00182 | 0.00968
(0.003) (0.025) (0.003) (0.025) (0.003) (0.026)
Adjusted R’ 0.580 0.580 0.579 0.678 0.678 0.677 0.614 0.614 0.613
EAI2
0G 0.00627*** | 0.00628*** [ 0.00637*** | 0.00720%** [ 0.00720*** [ 0.00732*** | 0.00798*** | 0.00797*** | 0.00810%**
(0.001) (0.001) (0.001) (0.001) 0.001) | (0.001) | (0.001) | (0.001) | (0.001)
GGD 2.50e-08 | 2.39¢-08 | 2.72¢-08 | 1.76e-08 | 1.60e-08 | 2.04e-08 | 1.31e-08 | 1.14e-08 | 1.60e-08
(0.000) (0.000) (0.000) (0.000) (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
DNEER_1 -0.000812 | -0.000808 | -0.000787 | -0.000906 | -0.000902 | -0.000874 | -0.00113 | -0.00113 | -0.00110
(0.001) (0.001) (0.001) (0.001) 0.001) | (0.001) | (0.001) | (0.001) | (0.001)
CPL_HFCF1 | -0.0394%%* | 10.0410%** | -0.0399%** | -0.0408*** | -0.0430%** | -0.0414*** | -0.0359** | -0.0382%** | 0.0366%**
(0.012) (0.011) (0.011) (0.012) 0.012) | (0.012) | (0.014) | (0.014) | (0.014)
LP 0.00257 0.0240 | 0.00137 0.0324 | 5.96e-05 -0.0341
(0.003) (0.022) (0.003) (0.020) (0.003) (0.022)
LP 1 0.00310 | 0.0272 0.00204 | 0.0347* 0.000729 |  0.0350
(0.003) (0.022) (0.003) (0.020) (0.003) (0.022)
Adjusted R’ 0.532 0.533 0.536 0.638 0.638 0.643 0.569 0.569 0.574

Notes: Models (1) — (3), (4) — (6) and (7) — (9) include as dependent variable the growth rate in HICP, HICP less Energy and Unprocessed Foods OG, DNEER_1,
GGD, CPL_HFCEI, LP and LP 1 account for Output Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and lagged
Comparative Price Level (Household Final Consumption Expenditure), labour productivity and lagged labour productivity respectively. Output Gap (OG) is
instrumented by their lagged values. ***, ** and * denote significance at the 1, 5 and 10% levels respectively. Robust standard errors in parentheses. All
computations done using commands for StataSE 10.0.
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Table 12A: Stepwise regression, GMM, Eurostat yearly data, total HICP, 1999-2008

EA12 AT BE DE ES FI FR GR IE IT LU NL PT
0G 0.00610%** | 0.00578%** [ 0.00593*** | 0.00632*** | 0.00582*** [ 0.00559*** | 0.00640*** | 0.00608*** [ 0.00630%** | 0.00564*** [ 0.00637*** | 0.00619*** | 0.00625***
0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002) | (0.002)
GGD 1.02e-07* | 1.11e-07* | 1.20e-07** | 1.55¢-07** | 8.99¢-08* | 1.39e-07** | 6.18¢-08 | 1.03e-07* | 7.13e-08 | 1.24e-07* | 7.16e-08 | 9.78¢-08* | 9.52¢-08*
(0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
DNEER 1 -0.000851 | -0.00101 | -0.00101 | -0.000644 | -0.000579 | -0.000118 | -0.00144 | -0.000783 | -0.00113 | -0.00106 | -0.000635 | -0.000922 | -0.000972
(0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001) | (0.001)
CPL_HFCF1 | -0.00923 | -0.00891 | -0.00858 | -0.0104 | -0.00481 | 0.00542 | -0.0142 | -0.00946 |-0.0284***| -0.0103 | -0.0109 | -0.00802 | 0.000153
0.017) | (0.017) | (0.017) | (0.017) | (0.020) | (0.021) | (0.015) | (0.022) | (0.010) | (0.017) | (0.018) | (0.017) | (0.022)
Adjusted R 0.934 0.934 0.933 0.944 0.928 0.933 0.939 0.933 0.953 0.927 0.927 0.929 0.927

Note: OG, DNEER_1, GGD and CPL_HFCF1 account for Output Gap, lagged differenced Nominal Effective Exchange Rate, Government General Deficit and lagged Comparative Price Level (Household Final Consumption
Expenditure) respectively. Output Gap (OG) is instrumented by their lagged values. ***, ** and * denote significance at the 1, 5 and 10% levels respectively. Robust standard errors in parentheses. For each regression was dropped only
one country. Robust standard errors in parentheses. All computations done using commands for StataSE 10.0.
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3. Dispersion in HICP | — five main sectors

Figure 1A: Dispersion in HICP: services vs. HICP (left) and industrial good vs. HICP (right),
y-on-y growth rates, the EA12 group of countries, 1999-2008
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Note: services — the subindex Services (overall index excl. goods), industrial goods — the subindex Non-energy industrial goods, EA12 — the overall
HICP index for the Euro area (EA12).
Source: BLS (2009), own calculations.

Figure 2A: Dispersion in HICP: energy vs. HICP (left) and processed and unprocessed food
vs. HICP (right), y-on-y growth rates, the EA12 group of countries, 1999-2008
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Note: energy — the subindex Energy, processed and unprocessed food — the subindices Processed food and Unprocessed food, EA12 — the overall
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Figure 3A: Relative contributions of the main sectors to the overall HICP dispersion, the
EA12 group of countries, 1999-2008
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Note: services — the subindex Services (overall index excl. goods), industrial goods — the subindex Non-energy industrial goods, energy — the
subindex Energy, processed and unprocessed food — the subindices Processed food and Unprocessed food, total — the overall HICP index.
Source: Eurostat (2009), own calculation.

Figure 4A: Dispersion in HICP: relative contributions of individual sectors, the EA12 group
of countries, 1999-2008
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Note: services — the subindex Services (overall index excl. goods), industrial goods — the subindex Non-energy industrial goods, energy — the
subindex Energy, processed and unprocessed food — the subindices Processed food and Unprocessed food, total — the overall HICP index.
Source: BLS (2009), own calculations.
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4. Dispersion in HICP | — twelve main sectors

Figure 5A: Dispersion in HICP: food vs. HICP (left) and beverages vs. HICP (right), y-on-y
growth rates, the EA12, 1999-2008
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Note: Food and alcoholic beverages — the subindex Food and non-alcoholic beverages, Alcoholic beverages, tobacco — the subindex Alcoholic

beverages, tobacco and narcotics, Total — the overall HICP index for the Euro area (EA12).

Source: BLS (2009), own calculations.

Figure 6A: Dispersion in HICP: clothing and footwear vs. HICP (left) and housing, water,
energy vs. HICP (right), y-on-y growth rates, the EA12, 1999-2008

5.00

4.50

4.00

3.50

3.00

250

2.00

150

1.00

0.50

=~ Clothing and footwear

—Total

0.00

I RIS SRR SR U IR SRR

DR MBS SRS

Note: clothing and footwear — the subindex Clothing and footwear, housing, water, energy —

~\+\A+\A

PP

\+ \~\\+‘\~\°+‘Q\§A“\+

the overall HICP index for the Euro area (EA12).
Source: BLS (2009), own calculations.
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Figure 7A: Dispersion in HICP: Furnishings, household equipment and maintenance vs.
HICP (left) and Housing, water, energy vs. HICP (right), y-on-y growth rates, the EA12,
1999-2008
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Note: Furnishings, household equipment and maintenance — the subindex Furnishings, household equipment and routine maintenance of the house,
health — the subindex Health, Total — the overall HICP index for the Euro area (EA12).
Source: BLS (2009), own calculations.

Figure 8A: Dispersion in HICP: transport vs. HICP (left) and communication vs. HICP
(right), y-on-y growth rates, the EA12, 1999-2008
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Note: transport — the subindex Transport, communications — the subindex Communications, Total — the overall HICP index for the Euro area
(EA12).
Source: BLS (2009), own calculations.
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Figure 9A: Dispersion in HICP: recreation and culture vs. HICP (left) and education vs.
HICP (right), y-on-y growth rates, the EA12, 1999-2008
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Note: recreation and culture — the subindex Recreation and culture, education — the subindex Education, Total — the overall HICP index for the Euro

area (EA12).
Source: BLS (2009), own calculations.

Figure 10A: Dispersion in HICP: restaurants and hotels vs. HICP (left) and misc vs. HICP
(right), y-on-y growth rates, the EA12, 1999-2008
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Note: restaurants and hotels — the subindex Restaurants and hotels, misc — the subindex Miscellaneous goods and services, Total — the overall HICP

index for the Euro area (EA12).
Source: BLS (2009), own calculations.
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