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ABSTRACT
In this paper we investigate whether consumer inflation expecta-
tions in the E.U. Member States (M.S.) were more forward-looking
after the onset of the financial crisis (October 2008–2016) and
after the most turbulent times (2013–2016). We compare the
results with pre-crisis forward-lookingness (2002–September
2008). Our examination covers the euro area and M.S. with
national currencies. We study the properties of expectations, i.e.,
expectational errors, and macroeconomic efficiency of expecta-
tions, as well as estimating the hybrid specification of expecta-
tions. We examine panel data. We found that the properties of
expectations changed after the crisis sparked off and in the low
inflation and deflation environment. We also discovered that for-
mation patterns of expectations within the euro area subsample
and non-euro area M.S. sample vary. As far as we know, so far no
comparison of expectations properties, especially forward-looking-
ness among M.S. with and without common monetary policy, has
been presented in the literature nor were panel data examined
for the post-crisis period. Hence, the paper contributes to the lit-
erature on the properties of expectations in the E.U.
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1. Introduction

The aim of this paper is to juxtapose properties of consumers’ expectations, especially
their forward-lookingness (F.L.), in the European Union (E.U.) economies and com-
pare them over the pre-crisis, post-crisis eruption and post-crisis periods. We use the
survey-based proxies of inflation expectations. An important issue discussed in our
study is the sample coverage and division. We cover ten euro area Member States
(M.S.) that introduced the euro currency in 2002 and eight non-euro area M.S. that
have not yet adopted the common currency. With such a choice it is possible to dis-
cuss the difference in expectations properties among our subsamples. The E.U. econo-
mies operate under common provisions regarding central bank priorities,
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independence of policymakers and policy transparency. Irrespective of the established
general frameworks of monetary policy, national solutions might differ at the stra-
tegical and operational level, including with respect to individualised responses to
economic performance. With comparable frameworks in all M.S. we can conduct a
panel data examination instead of an individual country analysis which is most com-
monly applied in such examinations.

In addition to the comparison of the euro area vs. non-euro area M.S., we take up
a very topical issue, namely the impact that the onset of the financial crisis exerted
on the formation of consumers’ inflation expectations. Although there had been stud-
ies carried out on the post-crisis evolution of expectation formation, they were not
many of them, especially when discussions centre on consumers. Moreover, they
relied on a much shorter time sample than ours: here, the whole sample covers the
time from 2002 to 2016. It starts with the euro introduction in the euro area M.S.
We view the 2002–September 2008 span as a pre-crisis period, October 2008–2016 as
a post-crisis eruption period and January 2013–2016 as a post-crisis period. Having
made the distinction between the ‘post-crisis incidence’ and ‘post-crisis’ period, we
noticed perseverance of the crisis impact on expectations. To the best of our know-
ledge, post-crisis results have not yet been delivered.

We expect to find differences in the properties of expectations for our subsamples.
Our assumptions on the existence of such differences are rooted in monetary policy-
related factors (monetary policy frameworks stability, their orientation on the forma-
tion of expectations and forward-looking communication of policy actions) and previ-
ous inflation experience of our subsamples. Since the results of the previous
examinations on the degree of F.L. are inconclusive, we consider this research to be
explanatory in nature – leastwise in the part offering a comparison of the euro area
and non-euro area M.S. and the very recent post-crisis results.

The paper by Łyziak and Mackiewicz-Łyziak (2014) is closest to ours in terms
of methodology. Thus, we consider F.L. not only through a hybrid specification of
expectations – we do not discuss the sole relation of backward- and forward-look-
ing components of expectations – but also via forecast errors and macroeconomic
efficiency of expectations. The entire analysis can be interpreted from the perspec-
tive of a policy-maker’s ability to align expectations to its actions. Minor errors of
expectations may indicate that expectations are more convergent with actual
policy actions and outcomes (not necessarily to inflation target). When backward-
looking information on potential expectations drivers is omitted, there is more
room for consumers’ focus on central bank’s communication. Lastly, a more
important rational component in the formation of expectations may indicate
better perception of the shock and more convergent expectations in terms of pol-
icy actions.

The innovative element of our paper is related to the sample and its division into
the euro area and non-euro M.S. and the research question arising from such div-
ision. We address the issue of the possible differences in the properties of expecta-
tions in the euro area M.S. and non-euro area M.S. Thus, our research complements
the perspective of transition vs. advanced economies. Another aspect which seems to
be natural contribution of our examination is the time span that covers more non-
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turbulent years than previous papers on the issue of pre- and post-crisis development
of expectations.

2. Literature background

Since the neoclassical revolution in macroeconomics rationality of expectations has
been the baseline assumption for monetary transmission models. Most of the New
Keynesian frameworks embrace this notion. However, rationality of expectations does
not mirror the actual behaviour of economic agents: the hypothesis of rational
expectations was rejected on the empirical basis (as in the case of the euro area, i.a.,
by Dias, Duarte, and Rua (2010), for the United Kingdom (U.K.) by Mitchell and
Weale (2007), for Czechia and Hungary by Kokoszczy�nski, Łyziak, and Stanisławska
(2010), for Poland by Łyziak (2013), for Sweden by Dr€ager (2015), and finally for
Croatia by Erjavec, Loli�c, and Sori�c (2015)).

Once rationality of expectations has been rejected, room is made for assessment of
the properties of expectations, including a forward-looking component in their for-
mation. Regardless of the extensive research on the rationality of expectations, only a
small portion tackles the F.L. analysis. The results of F.L. examination refer mostly to
the hybrid specification of expectations where expectations are related to the forward-
looking and backward-looking component. The degree of F.L. varies substantially
across the countries and changes over time. Gerberding (2001) assessed the average
level of F.L. among professional forecasters at 0.32 for Germany and 0.47 for Italy
and France (0.13). The degree of anticipation of future inflation in the European
monetary union reached 0.40. The consumers in Germany kept the high degree of
F.L. and – surprisingly – the consumers in France outperformed professionals in
terms of the formation of forward-looking expectations. Consumers’ expectations in
Italy and the euro area were entirely backward-looking.

The F.L. of financial markets experts was studied by Heinemann and Ullrich
(2006) in the context of the monetary policy change from Bundesbank to the
European Central Bank (E.C.B.). The authors estimated hybrid specifications of
expectations for the period 1992–2004 and for the subsamples 1992–1998 and
1999–2004. The degree of F.L. in the whole sample was 0.26, whereas it rose from
0.13 (prior to the E.C.B. launch) to 0.18 (from 1999). The change of the monetary
regime did not affect the formation of expectations or the degree of their F.L. much.

A comprehensive study of expectations F.L. was presented in Łyziak (2009). It cov-
ered 27 E.U. M.S. and the time span 2002–2007. The average weight of forward-look-
ing factors in consumers’ expectations was below 10%. The highest fraction of F.L. of
consumers’ expectations was in Italy, Netherlands and the U.K. In 11 countries
expectations were only backward-looking. The results varied substantially across the
countries, but also over time.

The latest crisis encouraged researchers to focus on expectation F.L. once again.
Łyziak and Mackiewicz-Łyziak (2014) estimated hybrid specifications of consumers’
expectations in the case of advanced economies and economies in transition being
part of the E.U. In seven economies consumers were solely backward-looking. The
most F.L. consumers came from Estonia, France and Netherlands. In addition to the
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country-by-country analysis, the authors provided the panel data specification. The
full sample degree of F.L. for all countries reached 0.12. It was substantially lower
prior to the crisis (0.02) and higher after its outburst (0.15). The consumers in transi-
tion economies were less forward-looking in comparison to the consumers from
advanced economies; they also produced less accurate forecasts while ignoring more
relevant information. In both group of economies, F.L. was higher after the crisis
erupted, but the change for transition economies was spectacular – from 0.03 to 0.15.

The several studies covering the issue of F.L. presented above can be summed up
in the following way: (1) examination of F.L. was usually part of a broader study of
the characteristics of expectations and was mostly done via sole estimation of a
hybrid specification of expectations. (2) Such research was contingent on the data
availability as the history of surveys on expectations starts in 1990s, while the meth-
odology of surveys and frequencies change. (3) The proxy of expectations matters:
since expectations are not directly observable, the assumptions on their distribution
and quantification procedures affect the result. (4) The results vary substantially
across the countries and over time: consumers change the way they form their
expectations. (5) Hardly any panel data analysis that includes several econo-
mies exists.

In this examination, using panel data modelling, we juxtapose properties of expect-
ations in the euro area and non-euro area M.S. examined as time series cross-sec-
tional data, expecting to find them dissimilar. Several reasons are available to support
our assumption. The first one is related to a common monetary policy in place (or
lack of it) as well as the way its forward-looking actions are communicated. The way
the E.C.B. communicates regarding common monetary policy could become a coordi-
nating factor affecting group-specific results of the euro area economies. The E.C.B.
offers the same forward-looking communication for the entire euro area. Such com-
munication could align economic agents’ expectations with the future actions taken
by the E.C.B. While this, in turn, can be reflected in more forward-looking expecta-
tions – assuming that the communication is effective. Such F.L. would be mirrored
not only in a substantial component of rationality in the formation of expectations,
but also in smaller expectation errors. More accurate forecasts stand for more conver-
gent expectations with the actual policy results. Additionally, when central bank’s
communication gains importance, economic agents are more prone to ignoring his-
torical information on the drivers of expectations. The results of this study will indi-
cate the effectiveness of common monetary policy communication in achieving F.L.
rather than that of national policies, bearing in mind that the results for both sub-
samples are generated as cross-country panel examination.

Expectations alignment to policy actions due to policy communication is especially
important for short-term expectations (which are covered by our research) as they
are more volatile and heterogeneous (Fuka�c, 2010). There is no perfect alignment of
expectations with inflation target, which is the most desired situation from the central
bank’s perspective. An alternative option is the alignment of the public’s expectations
with the central bank’s expectations and its future policy. This could come about by
employing forward-looking communication and signalling intentions, including publi-
cation of inflation forecasts (or projections). Forecasts produced for the entire
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monetary policy horizon can align private forecasts with policy outcomes for a
shorter horizon than the monetary policy horizon, especially when the target is tem-
porarily missed (Sko�repa & Kotl�an, 2003). The effect of economic transparency –
which, is related to data, models and forecasts – is transmitted via information effect
and incentive effects of central bank’s communication for expectations. Information
effect stems from the picture of the economy painted by central bank’s forecasts, i.e.,
it is far from being perfect when the inflation target is met throughout the entire
forecasts horizon. It projects an image of an economy deeply affected by shocks.
Economic agents derive these shocks from forecasts and may adjust their forecasts as
a result of this. Thus, the degree of expectations deviating from the actual inflation in
the future is lowered (Geraats, 2014). The incentive effect refers to an ex ante struc-
tural change in economic behaviour due to the different information structure deliv-
ered in central bank’s communication. When the public realises the shock, it gives
more room for the central bank’s accommodating actions without de-anchoring its
own long-run expectations and having short-run expectations more aligned to policy
actions (Geraats, 2013). In the light of the above-mentioned theoretical mechanisms,
we assume that the properties of consumers’ expectations in the euro area may bene-
fit from a common coordinating factor (communication which aligns expectations
with actual actions) which is not available for the non-euro area consumers. Thus,
group-specific results for the euro area could be different from group-specific results
for the economies that do not enjoy common monetary policy announcements.
Nonetheless, as no previous research addressing this issue is available as far as we
know, we find our examination explanatory.

The existence of the coordination effect of central bank’s transparency on expecta-
tions is confirmed in the empirical literature. Ehrmann, Eijffinger, and Fratzscher
(2012) found evidence for a sizeable effect of central banks’ economic transparency,
including forecast publications, on forecast disagreement of professionals and non-
professionals. Their study covered 12 E.U. and non-member states. Also, several
papers tackle the issue of whether inflation forecasts made by central banks actually
affect inflation expectations of private agents. The analysis, which was based on the
V.A.R. model and covered Canada, Japan, Sweden, Switzerland, and the U.K., proved
that central banks are able to affect expectations via their inflation forecasts (Hubert,
2015a). Parallel interactions were found for the U.S.A. (Hubert, 2015b). As evidenced
in literature even imprecise inflation forecasts impact expectations (Crowe & Meade,
2008; Ehrmann et al., 2012).

Our second rationale for searching the difference in the properties of expectations
in our subsamples is related to the examination of cross-sectional data: we acknow-
ledge that some central banks of the non-euro area subsample are even more trans-
parent that the E.C.B (the Czech National Bank and the Sveriges Riksbank publish
forecasts consistent with policy paths). However, some others are not (National Bank
of Bulgaria, National Bank of Romania). In this study we examine expectations
derived from surveys that are held nationally. Consumers in the euro area that
respond to the survey’s questions enjoy common and forward-looking communica-
tion as well as expectations-oriented monetary policy. Consumers in the non-euro
area M.S. receive national communication of monetary policy (also F.L. but the
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degree and quality of communication differs). The extent to which central bankers
pay attention to overt stabilisation of inflation expectations differs across the coun-
tries in the non-euro area subsample. General frameworks of monetary policy were
less stable over time in these countries.

Lastly, our subsamples differ in terms of the history of disinflation. The euro area
M.S. have registered lower inflation rates for a longer time. Backward-looking factors
are more obvious inflation-drivers when past inflation is relatively high and the cen-
tral bank’s credibility (i.e., the public assessment of the central banker’s ability to
achieve preannounced target) is lower.1 The examination of individual countries pre-
sented at the beginning of this section suggests a lower degree of F.L. in emerging
markets which are the majority of the non-euro area subsample.

The summary of our assumption of finding differences across subsamples is the
following: We analyse generalised, cross-sectional results for both subsamples. Thus,
we get a picture of the properties of expectations analysed commonly for the euro
area and a picture of these properties analysed jointly for prospective members of the
euro area (except the U.K.). These pictures may differ for monetary policy-related
reasons. Except common communication, they cover monetary policy framework sta-
bility over time and its focus on expectations. The non-euro subsample is much more
unstable and diversified according to these criteria.

As we also address the question of the degree of F.L. before and after the outburst
of the financial crisis, the literature describing the impact that the crisis exerted on
expectations is discussed here as well. The pre-crisis and post-crisis studies generally
confirm that the formation of expectations was changed by the crisis and its conse-
quences. In addition to the study by Łyziak and Mackiewicz-Łyziak (2014) referred to
above, the same results can be found in Andreou, Eminidou, and Zachariadis (2016).
They demonstrated that the reaction of consumers in the fifteen euro area M.S. was
different in terms of their expectations when it comes to monetary policy shocks in
the pre- and post-crisis times. The study of the E.C.B. Survey of Professional
Forecasters by Dovern and Kenny (2017) proved the existence of a break in the dis-
tribution of experts’ forecasts and a higher risk of lower inflation. The majority of
studies on the formation of pre-crisis vs. post-crisis expectations corroborate the
impact the crisis exerted on expectations. Nonetheless, they do not offer a direct com-
parison of the impact in the euro area and non-euro area countries.

3. Sample and data

Our sample covers ten2 euro area M.S.: Austria, Belgium, Finland, France, Greece,
Germany, Italy, Netherland, Portugal and Spain, and eight non-euro area M.S.:
Bulgaria, Croatia, Czechia, Hungary, Poland, Romania, Sweden and the U.K. The
euro area M.S. subsample is more coherent. Except for the monetary policy held by
the E.C.B., they are all advanced economies with a relatively long price stability
period ahead. The non-euro area M.S. are diversified: they cover economies in transi-
tion and two advanced economies, countries which not so long ago experienced high
and volatile inflation rates and different monetary policy regimes. Being aware of the
diversification of the non-euro M.S. subsample, we conduct our examination twice:
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for the entire subsample and with the exclusion of Sweden and the U.K. What our
subsamples have in common is constitutional regulations regarding central banks and
monetary policy provisions within the E.U.

Consumer expectations are examined in qualitative surveys. We use the datasets
offered by the European Commission Business and Consumers Surveys which are
conducted monthly (i.e., our sample for the euro area covers 10 M.S. over 178
time intervals, while the non-euro area: 8 M.S. over 178 time intervals3). The
question on expected inflation is: ‘When compared to the past 12months, how do
you expect consumer prices to develop in the next 12months?’ The answers to
choose from included: ‘They will… increase more rapidly, increase at the same
rate, increase at a slower rate, stay about the same, fall, don’t know’ (European
Commission, 2016). We quantify expectations with the canonical Carlson and
Parkin (1975) probabilistic approach adjusted for the polychotomous survey as
presented by Batchelor and Orr (1988). Carlson and Parkin’s quantification pro-
cedure is extensively applied in empirical research (Dr€ager, 2015; Łyziak, 2009,
2013), thus the details are not given here. Quantification of expectations is a pre-
liminary stage of our examination.

As we would like to test the rationality of expectations and their F.L., we avoid
using actual inflation rates as a scaling factor for such quantification. Therefore, the
subjectified version of quantification is applied, where the perceived inflation rate is
the scaling factor. Perceived inflation is derived from the same survey questions con-
cerning price development over the last 12months. To quantify consumers’ answers,
a scaling variable must be chosen as well. It is constituted by price dynamics, per-
ceived by consumers as a ‘natural’ rate of inflation or a ‘moderate’ rate of inflation,
which reflects the permanent or trend rate of price changes and can be approximated
by smoothing the actual inflation (Łyziak, 2010). In this study, the 36-month’ moving
average of inflation rates represents the ‘natural rate of inflation’.

Moreover, we compiled a dataset of the following macroeconomic indicators:
broad money, market interest rates, exchange rates, industrial production index,
unemployment rate and oil prices. They represent the year-to-year change or the
most recent value of some economic variables, and are used to test macroeconomic
efficiency of expectations.

4. Methodology

As suggested by Łyziak and Mackiewicz-Łyziak (2014), the analysis of expectation
F.L. should not be limited to a mere estimation of the hybrid specification of expecta-
tions. Therefore, we examine: (1) mean errors of expectations, (2) macroeconomic
efficiency and (3) hybrid specification of expectations. While testing (2) and (3) we
apply standard, theory-related formulas (Geberding, 2001; Łyziak, 2013).

While analysing (1) we refer to median errors to diminish the impact of outliers
on the results. Forecasts accuracy complement the analysis of F.L. as the same degree
of F.L. in the formation patterns of expectations might be related to different expecta-
tional errors.
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Macroeconomic efficiency (2) is described with the following equations:

et ¼ a0 þ a1Xt þ et (1)

et ¼ a0 þ a1Xt þ a2et�1 þ et (2)

where et ¼ petjt�12 � pt is expectation error, in which petjt�12 is expected at time t
inflation rate formed 12months earlier and pt is the actual inflation in period t, Xt is
a macroeconomic variable affecting inflation and et is a white noise error. The two
equations were estimated for panel data; therefore we took into account the fixed
effects model and the random effects model. To choose a specific model, either the
fixed or random effects model, we run the Hausman test. With its null hypothesis the
preferred model is the random effects model, while the alternative hypothesis points
to the fixed effects model. Macroeconomic efficiency does not occur when a1 6¼ 0:
This means that consumers do not process available information efficiently while
forming their expectations. Informational lag of 2M is also considered: it is a stand-
ard assumption in any examination of consumer expectations as the consumers need
time to process information and the surveys may precede the publication of latest
economic figures. All the time series were tested for their stationarity (with A.D.F.
and K.P.S.S. tests). The non-stationary time series were modified before they were
taken into account in equations (i.e., first differences of 3M interbank rates, log dif-
ferences of the euro and dollar exchange rates and log differences of oil prices were
used), while the stationary ones were modified in levels.

There are two alternatives of the hybrid specification of expectations (notations
analogous to Equations (1) and (2)):

petþ12jt ¼ a1 þ a2ptþ12

þ 1�a2ð Þ pet�2jt�14 þ a3 pet�2jt�14�pt�2
� �þ a4 pt�2�pt�14ð Þ� þ et

h
(3)

petþ12jt ¼ a1 þ a2ptþ12 þ 1�a2ð Þpt�2 þ et (4)

Equation (3) presents a mixture of forward-looking and adaptive expectations
(with an added component representing the change of current inflation), whereas
Equation (4) incorporates the forward-looking and the static approaches. In the two
cases, parameter a2 represents the forward-looking (rational) component of inflation
expectations. The higher the a2; the more forward-looking are consumers’ expecta-
tions. When it is not different from zero – expectations are fully backward-looking.
Presenting the results, we refer to the equation with better statistical properties,
assuming that it is a more suitable reflection of the formation pattern of expectations
in the economies that we cover. In this section we focus on the economic meaning of
the models, whereas more details on the rearrangement of equations are presented in
Appendix 1.

To check the impact of the crisis outburst and the crisis itself on expectation F.L.,
we run the procedure four times: for the whole sample, the pre-crisis sample, the
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post-crisis eruption sample and finally the post-crisis sample. Additionally, we test for
the change of the degree of F.L. in the following periods: (1) before 2008, (2) after
2008 and (3) after 2013 through estimating a model with interactions. We construct
dummy variables taking 1 in the period of interest and 0 otherwise, and allow it to
interact with the variable xt and x1t: Next, we test for the significance of the variables
(Equations (3) and (4) in Appendix 1).

Our data series consist of repeated time-series observations on fixed, cross-sec-
tional units. Such panel data, also named ‘time-series cross-sectional data’ (T.S.C.S.),
are likely to be characterised by complex error structures. Estimating the coefficients
using the ordinary least squares (O.L.S.) method produces inefficient approximations
with biased standard errors. In such case, two estimators are recommended – either
the feasible generalised least squares estimator (F.G.L.S.) of Parks (1967) or an alter-
native estimator, based on O.L.S., but using ‘panel-corrected standard errors’
(P.C.S.E.) of Beck and Katz (1995) – see, for example, Reed and Webb (2010).

In order to choose the proper estimator, we follow the requirements presented in
Reed and Ye (2011) as well as Moundigbaye, Rea, and Reed (2017). Reed and Ye pre-
sent the results of the Monte Carlo study in which they tested the so-called efficiency
and coverage of various estimators, inter alia in the case of panels where T>N (our
data are characterised by large – or moderate – T and relatively small N; in the case
of the whole sample of the euro area members T¼ 178, while N¼ 10; in the case of
the non-euro M.S.: N¼ 8 or N¼ 6, when Sweden and the U.K. are excluded from the
sample). The coverage measures the percent of estimated 95% confidence intervals
that contain the true value of the coefficient, while the efficiency – the ratio of mean
square errors for the respective estimator and O.L.S. The results have been verified
and updated by Moundigbaye et al. (2017). The authors suggest that different estima-
tors should be used, depending on their purpose. When the main goal of the research
is to test a hypothesis, the author should use the estimator that maximises ‘coverage’,
while when the goal is to obtain most accurate estimates – the one that maximises
‘efficiency’. The results of the two studies show that as far as efficiency is concerned,
the best estimator is F.G.L.S. (Parks), while in the case of coverage – either P.C.S.E.
(Beck and Katz, 1995) or O.L.S. with robust errors (heteroscedasticity and cross-
sectional dependence). Therefore, when it comes to Equations (3) and (4), when
we want to obtain the best possible estimates of the coefficients, we use the Parks
estimator; on the other hand, in Equation (1), where we want to test the signifi-
cance of various variables ðXÞ; we chose the P.C.S.E. one. For more information
about panel data and their estimation we refer the readers to, e.g., Hsiao (2007) or
Greene (2008).

Yet another problem appears in the case of Equation (2) (and in fact also (3)),
where lagged dependent variable appears on the right-hand side of the equation.
Thus, in the ‘standard’ panel case, the risk of a high Nickel bias appears. However,
Kristensen Samii, and Wawro (2011) performed a Monte Carlo study to examine the
existence of the Nickel bias as well as other biases in the case of the TSCS of various
N and T. They showed that the Nickel bias is already negligible when T> 20. Beck
and Katz (2011) present a simulation where they compare three estimators: L.S.D.V.,
Anderson and Hsiao (1982) and Kiviet (1995) correction. They compare the bias and
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R.M.S.E., arguing that ‘root mean square error is more important since it incorpo-
rates both bias and estimation variability. That is, we might be willing to use a
slightly biased estimator that has dramatically smaller sampling variance.’ The authors
conclude that the advantage of the Kiviet estimator over L.S.D.V. declines as T gets
larger and it is advisable to use L.S.D.V. even for T> 20. Following the advice, we
used the Beck–Katz approach in our study.

Our calculations were performed in R, and we used the following packages: plm
(Croissant & Millo, 2008), (Millo, 2017) sandwich (Zeileis, 2004) and panelAR
(Kashin, 2015).

To summarise, when drawing conclusions on the similarities or differences among
the euro area and non-euro area MS, we apply panel data estimations. The outcome
– based purely on the case-by-case analysis – may be misleading as the estimations
for individual states boast different statistical properties. Estimations of expectations’
rationality for a panel of the countries in question can be found in the literature (see
Miah, Rahman, & Albinali, 2016), but the panel analysis is rarely presented in com-
parison to the individual country approach.

5. Results and their interpretation

Our analysis commences with the examination of expectational errors (Table 1).We
refer to median errors and express them in accordance with the formula applied for
Equations (1) and (2). In most cases, mean median errors remain positive, which
means that consumers overestimated the future inflation rate. It is not true, however, in
the case of the pre-crisis period when inflation rates for all subsamples were, on aver-
age, slightly underestimated. The period of low inflation or deflation was registered in
the majority of E.U. M.S. during the last sub-period of our analysis. This fact explains
why expectation errors had the highest and positive values in this period regardless of
the subsample: consumers generally underestimated the drop of inflation. It is visible in
the post-crisis eruption period as it covers the time of low inflation or deflation.

While referring to absolute percentage errors, we capture the lowest errors for the
euro area and the highest for the non-euro area M.S., excluding Sweden and the U.K.
The differences in accuracy offered by private forecasts in our subsamples are notable.

Table 1. Expectational errors calculated across countries.

M.S. Sample Median error
Median

absolute error
Median absolute
percentage error

Euro whole �0.1298 0.7588 0.3567
pre �0.3164 0.5164 0.2369
since08 0.3615 1.0471 0.5307
since13 0.9341 0.9939 1.4999

Non-euro whole 0.5478 1.5142 0.5967
pre �0.6164 1.5506 0.5144
since08 1.0432 1.5044 0.8960
since13 1.3341 1.3728 2.2153

Non-euro excl. Sweden & U.K. whole 0.8967 1.8269 0.6539
pre �0.5496 1.9851 0.5281
since08 1.3728 1.7456 1.0567
since13 1.7647 1.8199 2.1868

Note: actual inflation rate registered in each M.S. is a reference value for errors calculation.
Source: own calculation.
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We attribute it to the fact that the euro area subsample is entirely based on developed
economies with longer episodes of low inflation and commonly-held monetary policy
which did not undergo structural changes during the research period. The level of
accuracy of private forecasts was lower in the economies in transition. Except for the
obvious interpretation (these economies have different starting point conditions than
the developed economies), it should be noticed that their monetary policy was con-
ducted independently and in a less stable way than the E.C.B. policy. It will be com-
mented on in the further sections if this paper.

Finally, regardless of the subsample, median absolute errors reflect the impact of
the crisis. They are the lowest in the pre-crisis period and increase substantially in
the post-crisis sample. However, as they are the highest for the subsample 2013–2016,
we attribute their change not only to the crisis itself but to its longer-run consequen-
ces, namely the medium-run low inflation environment.

The next step of our analysis refers to the macroeconomic efficiency tests. They
verify whether consumers take into consideration all relevant information available
when forming their expectations. The hypothesis of rational expectations assumes
that they do. The results of the macroeconomic efficiency tests are shown in Table 2.
Given that the models based on Equation (2) had a much higher coefficient of deter-
mination, we present only the results of the study referring to them.

The macroeconomic efficiency tests suggest that there is difference in acquiring
and processing information on the drivers of expectations in our subsamples. The
consumers in the euro area process information on inflation drivers less efficiently
than the consumers in the non-euro area M.S. The result for broad money is quite
surprising, especially for the euro area M.S. where it was ignored: it is the E.C.B. –
rather than national central banks – that emphasises monetary factors in its policy. In
general, the results of the macroeconomic efficiency tests for both non-euro area sub-
samples (full one and the one without Sweden and the U.K.) suggest that consumers
outside the euro area pay more attention to the drivers of expectations. They take
into consideration broad money, exchange rates, unemployment, and oil prices. The
fact that in the non-euro area M.S., information on inflation drivers was more
properly interpreted in all sub-periods is an argument in favour of the impact of
common monetary policy on expectations and their F.L. In the non-euro area sub-
sample consumers (properly) analyse each piece of information, one by one. In
the euro area, they are offered the possibility to focus mostly on the policy-maker
communication about its future actions without direct analysis of the drivers of
expectations. At the same time, the national factors regarding real sphere develop-
ment which is not directly covered by the E.C.B. mandate (industrial production,
unemployment) were interpreted properly more frequently than the common fac-
tors (interbank rate, exchange rate and broad money). This is how the problem of
dual sourcing of information (national and euro area level) could be solved: the
consumers in the euro area find national information more relevant and appropri-
ate. Nonetheless, if their expectations are more accurate than the expectations of
the non-euro area consumers, they need to find alternative sources of information
about future inflation realisation, and we attribute it to the E.C.B. forward-looking
communication.
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When the financial crisis erupted, consumers’ interest in acquiring and processing
information on inflation drivers when forming their expectations remains the same:
the amount of information which was efficiently processed did not increase
significantly.

The hybrid specification of expectations delivers results of the F.L. degree in our
sample (Table 3). We estimated Equations (3) and (4) for our subsamples, but as the
properties of Equation (3) and their goodness-of-fit were much better we present and
interpret the results for Equation (3). The adaptive specification of the backward-
looking expectations’ component was much more relevant. More details on estima-
tion results are presented in Appendix 2.

As we expected, consumers’ F.L. is reduced – the backward-looking component
dominates in all cases – and diversified across our samples and over time. The euro
area consumers were most forward-looking regardless of the sub-period. Their pre-
crisis F.L. was the lowest in comparison to other sub-periods. It increased for the
period that starts after the outburst of the global crisis and it was significantly higher
(0.11 vs. 0.22) from 2013. Once again, longer-run consequences of the global financial
crisis were important for the change of expectations: the low inflation and deflation
period accompanied by the extended unconventional monetary policy measures
applied by the E.C.B. (the E.C.B. balance sheet expansion started in mid-2012).

A similar situation occurred in the non-euro M.S.: lower pre-crisis F.L. of consum-
ers was accompanied by its higher degree after the outburst of the crisis. It is true for
the entire non-euro area sample and for the subsample that excludes Sweden and the
U.K. Contrary to the euro area, post-crisis F.L. was lower than the one captured for
post-2008. The difference was also statistically significant after 2013. Thus, we can
infer that F.L. is greater in post-crisis subsamples in comparison to the pre-cri-
sis period.

Some of the economies included in the non-euro area subsample also registered a
period of low inflation or deflation, but its effect on F.L. was less significant than in
the case of the euro area. Consumers switched towards greater F.L., which suggests
that they find previous formation patterns of expectations inadequate for turbulent
times. At the same time, they made less accurate forecasts. Additionally, it should be
noticed that consumers in non-euro area M.S. without Sweden and the U.K. were
purely backward-looking in the pre-crisis era. Thus, their F.L. skyrocketed when the

Table 3. Forward-looking component of consumers’ expectations.
Sample Alpha2 Std. error P-value

Euro whole 0.16296 0.01842 <0.0001
pre-crisis 0.11209 0.02377 <0.0001
post 2008 0.15336 0.02036 <0.0001
post 2013 0.22178 0.02213 <0.0001

Non-euro whole 0.12338 0.01411 <0.0001
pre-crisis 0.08027 0.01704 <0.0001
post 2008 0.16549 0.02395 <0.0001
post 2013 0.14098 0.02116 <0.0001

Non-euro excl. SE & U.K. whole 0.14365 0.02109 <0.0001
pre-crisis 0.04216 0.03767 0.264
post 2008 0.16882 0.03163 <0.0001
Post 2013 0.15243 0.02869 <0.0001

Source: own calculation.
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pre-crisis and post-crisis period were juxtaposed. Most of these economies just intro-
duced new monetary policy frameworks at the beginning of the twenty-first century
and some of them still suffered from high and volatile inflation (Romania, Hungary).
Moreover, in some of them the monetary policy focus on the formation of expectations
was lower as their central banks chose an alternative regime rather than inflation tar-
geting: the National Bank of Bulgaria carries out its monetary policy under the cur-
rency board regime which was a stabilisation tool after the financial crisis in
1996–1997. In Croatia, the rationale behind choosing exchange rate-oriented monetary
strategy was related to the exchange rate channel prevalence in the monetary transmis-
sion mechanism, especially in the highly euroised economy (Benazi�c & Rami, 2016).

Some central banks of the non-euro area economies have less experience in for-
ward-looking communication. Inflation forecasts are hardly important in the policy
of the Bulgarian National Bank and the Croatian National Bank. In Poland, they have
been published since 2004, and in Romania – since 2005. Even if there is a group of
highly transparent central banks in the non-euro area subsample, the impact of differ-
ences in transparency can be captured by a group-specific analysis. Central bank’s
minutes reflect individualised approaches to forward-looking analyses in their monet-
ary policy decisions. Each of the central banks places different emphasis to the man-
agement of expectations. The lack of coordination may be an important factor
affecting the results of the cross-country F.L. analysis.

Finally, we can summarise our results in the following way: we captured differen-
ces in the properties of expectations among the euro area and non-euro area M.S.
The consumers in the euro area produce more accurate forecasts and they use avail-
able information about inflation drivers less efficiently. They disregard monetary pol-
icy-related factors as broad money and interest rates. The fact that they interpreted
information less properly, but still managed to deliver more accurate forecasts may
be attributed to the fact that they do not pay attention to particular inflation drivers,
but they asses the E.C.B.’s communication about its policy actions and stance. The
euro area consumers are also more forward-looking when compared to the non-euro
area M.S. consumers. They benefit from longer episodes of low inflation, so the link-
age of past inflation and expectation has already been broken, but they also benefit
from common monetary policy held within more stable frameworks than the individ-
ual policies of the non-euro economies. Contrary to these favourable conditions, con-
sumers in the non-euro area M.S. survived a more turbulent economic situation
inherent to the economies undergoing transition, which in this case constitutes the
majority of the non-euro sample. Their economies went through structural changes,
institutional preparation for the E.U. accession, and a striking modification of their
monetary policy. The consumers in these economies are less forward-looking and
before the financial crisis erupted they were purely backward-looking according to
cross-country examination. Their backward-lookingness might be attributed to the
relatively high inflation experience remembered by economic agents. Thus, their fore-
casts are less accurate even if they try to capture more information relevant to infla-
tion in the forthcoming periods.

Secondly, our aim was to assess the impact that the crisis exerted on expectations.
The study captures the modification of expectational errors after the outburst of the
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financial crisis and from 2013, and then compares them to the pre-crisis sample
results. As the results for the October 2008–2016 sub-period and the 2013–2016 sub-
period are divergent, we could observe that expectations are also affected by the most
turbulent economic situation. In the post-crisis period, consumers are most forward-
looking, which may be the remedy for low inflation figures.

As for the results for the non-euro area sample, a caveat needs to be introduced:
the sample is much more diversified than the sample of the euro area states. A
cross-country examination offered by the panel data analysis does not reveal indi-
vidual differences. However, we still think it is reasonable to apply the panel ana-
lysis: the same scope of variables is to be analysed in the cross-country approach,
while the countries included in the sample have some institutional and economic
similarities.

The second caveat that needs to be mentioned here refers to the last, relatively
short, sub-period. With the sample that we have at our disposal we can carry out an
econometric evaluation, but when the sample is extended, the results require revalid-
ation. But then again, the period of extensively low inflation in the E.U. is over. So,
the subsample of 2013–2016 will always represent these extraordinary economic cir-
cumstances in Europe.

6. Conclusion

The issue of inflation expectations has reappeared in economic discussions after some
extraordinary changes that suggest that their properties might be modified to some
extent. The financial crisis renewed the discussion. In this paper, we investigate prop-
erties of consumers’ expectations in 18 economies composed of the euro area and
non-euro area M.S.. The research suggested that differences do exist between the two
groups of on the aggregated level. Properties of expectations also evolved over time.

Generally, the forward-looking component in the hybrid specification of expecta-
tions was higher in the M.S. that share common monetary policy. Consumers of the
euro area produced more accurate forecasts. Consequently, expectations were more
convergent with actual economic performance. We attribute this result to the more
coherent economic development in these countries over the last decades and to more
coherent monetary policy of the E.C.B., including its forward-looking communication.
They are the old E.U. M.S., with the lowest and more stable inflation rates.

We cannot clearly tell which portion of differences in expectations formation
between our samples can be attributed to the differences in the economic develop-
ment; nor can we tell which portion of differences stems from the fact that the euro
area economies have common monetary policy and communication at their disposal.
We acknowledge the importance of the first factor, but we still see some room for
the influence of the E.C.B.’s common and coherent communication and its focus on
keeping inflation low on greater F.L. of consumers. Moreover, the E.C.B. may simply
do better than other central banks when it comes to managing of economic agents’
expectations. It offers the same general framework of monetary policy and long
experience in producing and revealing macroeconomic projections.
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Once economic environment becomes more turbulent, the economic agents are
more prone to news when forming their forecasts and making economic decisions.
Moreover, the post-crisis eruption and post-crisis subsamples cover the period of the
lowest inflation and deflation episodes that have been recently registered in Europe.
Central banks, including the E.C.B., declared that bringing inflation back to the close-
to-target level was crucial. They widely applied additional monetary policy measures.
Moreover, in the last decade central banks received the additional mandate of macro-
prudential policy. Their declaration to give price stability preference has not yet been
verified in practice as the conflict of interests between the goal of price stability and
financial stability has not occurred yet. Under such circumstances, formation of
expectations may be more problematic and very remote from the ‘normal
times patterns’.

Notes

1. Since we have distinguished different sources of divergences of our subsamples, some of
them arising from the fact that the non-euro subsample covers two developed economies
and very experienced inflation targeters at the same time (Sweden and the U.K.), we
examine the non-euro M.S. as well, excluding Sweden and the U.K.

2. If any M.S. is missing from the sample, it is due to its absence from the surveys on
expectations. We excluded the euro area new joiners as they do not fit either of the
group in our examination.

3. The non-euro M.S. panel is unbalanced, the shortest T equals 128.
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Appendix 1 Model specification and estimation

There are two alternatives of the hybrid specification of expectations (3) and (4):

petþ12jt ¼ a1 þ a2ptþ12 þ 1�a2ð Þ pet�2jt�14 þ a3 pet�2jt�14�pt�2
� �þ a4 pt�2�pt�14ð Þ� þ et

h
(3)

petþ12jt ¼ a1 þ a2ptþ12 þ 1�a2ð Þpt�2 þ et (4)

We estimate them using panel methods. The equation (4) is estimated as follows. As the
parameter a2 is present in two expressions, we re-organize the equation:
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petþ12jt � pt�2
� � ¼ a1 þ a2 ptþ12 � pt�2ð Þ þ et

Thus, the problem is reduced to estimation of the equation of the type:

yt ¼ a1 þ a2xt þ �t

Model (3) has been reduced to the following form:

petþ12jt � pet�2jt�14

� �

¼ a1 þ a2 ptþ12 � pet�2jt�14

� �þ 1� a2ð Þa3 pet�2jt�14�pt�2
� �þ 1�a2ð Þa4 pt�2�pt�14ð Þ þ et

and estimated as:

yt ¼ a1 þ a2x1t þ a3x2t þ a4x3t þ �t

In the panel notation we have:

yit ¼ a1 þ bXit þ �t;

where: b ¼ ½a2 a3 a4�'.

Appendix 2 Full model estimations

1. Estimates of model (3)- euro area, whole period

2. Estimates of model (3) - euro area, pre-crisis

3. Estimates of model (3) - euro area, post 2008

4. Estimates of model (3) - euro area, post 2013

Estimate Std. Error t statistics p-value

a1 �0.160 0.040 �3.982 <0.001
a2 0.163 0.018 8.846 <0.001
a3 �0.603 0.025 �24.337 <0.001
a4 �0.256 0.021 �12.215 <0.001

Estimate Std. Error t statistics p-value

a1 �0.183 0.041 �4.463 <0.000
a2 0.113 0.023 4.897 <0.001
a3 �0.605 0.039 �15.622 <0.001
a4 �0.257 0.035 �7.323 <0.001

Estimate Std. Error t statistics p-value

a1 �0.082 0.062 �1.323 0.186
a2 0.153 0.020 7.533 <0.001
a3 �0.642 0.027 �24.123 <0.001
a4 �0.287 0.022 �12.797 <0.001

Estimate Std. Error t statistics p-value

a1 0.153 0.031 4.954 <0.000
a2 0.222 0.022 10.021 <0.001
a3 �0.393 0.020 �19.684 <0.001
a4 �0.169 0.019 �9.018 <0.001
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5. Estimates of model (3) – non-euro area, reduced (excluding Sweden and UK), whole period

6. Estimates of model (3) – non-euro area, reduced (excluding Sweden and UK), pre-crisis

7. Estimates of model (3) – non-euro area, reduced (excluding Sweden and UK), post 2008

8. Estimates of model (3) – non-euro area, reduced (excluding Sweden and UK), post 2013

9. Estimates of model (3) - non-euro area, whole period

10. Estimates of model (3) – non-euro area, pre-crisis

11. Estimates of model (3) – non-euro area, post 2008

Estimate Std. Error t statistics p-value

a1 0.090 0.147 0.613 0.540
a2 0.144 0.021 6.812 <0.001
a3 �0.604 0.029 �20.893 <0.001
a4 �0.194 0.022 �8.998 <0.001

Estimate Std. Error t statistics p-value

a1 0.109 0.270 0.402 0.688
a2 0.042 0.038 1.119 0.264
a3 �0.681 0.071 �9.643 <0.001
a4 �0.351 0.063 �5.602 <0.001

Estimate Std. Error t statistics p-value

a1 0.618 0.199 3.104 0.002
a2 0.169 0.032 5.338 <0.001
a3 �0.653 0.035 �18.476 <0.001
a4 �0.124 0.022 �5.660 <0.001

Estimate Std. Error t statistics p-value

a1 0.197 0.111 1.768 0.0786
a2 0.152 0.029 5.313 <0.001
a3 �0.518 0.039 �13.239 <0.001
a4 �0.171 0.025 �6.808 <0.001

Estimate Std. Error t statistics p-value

a1 �0.092 0.106 �0.865 0.387
a2 0.123 0.014 8.745 <0.001
a3 �0.501 0.021 �23.708 <0.001
a4 �0.184 0.015 �12.607 <0.001

Estimate Std. Error t statistics p-value

a1 �0.144 0.126 �1.139 0.255
a2 0.080 0.017 4.711 <0.001
a3 �0.480 0.032 �14.902 <0.001
a4 �0.223 0.023 �9.619 <0.001

Estimate Std. Error t statistics p-value

a1 0.320 0.162 1.977 0.048
a2 0.165 0.024 6.909 <0.001
a3 �0.564 0.029 �19.551 <0.001
a4 �0.141 0.019 �7.455 <0.001
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12. Estimates of model (3) – non-euro area, post 2013

Estimate Std. Error t statistics p-value

a1 0.203 0.097 2.102 0.036
a2 0.141 0.021 6.661 <0.001
a3 �0.513 0.030 �16.910 <0.001
a4 �0.176 0.019 �9.151 <0.001
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