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Causality between Actual and Expected Inflations in Central and Eastern

Europe: Evidence Using a Heterogeneous Panel Analysis

Abstract

This study applied a panel Granger non-causality test to explore the causal relationships
between actual and expected inflations in Czechia, Hungary, Latvia, Lithuania, Poland, and
Romania. These Central and Eastern European (CEE) countries share substantial homogeneity
and heterogeneity. The empirical results show significantly positive causalities running from
actual to expected inflations in those target countries. However, the effect of the actual inflation
on inflation expectations weakens in Hungary and Romania following a financial crisis, and
the causality is no longer significant for Czechia, Latvia, Lithuania, and Poland. These results
imply strong backward-looking and de-anchored short-term inflation expectations. By contrast,
the causality running from expected to actual inflations exists only in certain countries with
negative effects. Thus, we find some slight evidence in support of the self-fulfillment of
inflation expectations. Empirical results suggest that domestic policies remain important for
the management of actual and expected inflations, regardless of the monetary policy regime

adopted.



1. Introduction

Changes in expectations of future economic activity are becoming increasingly important in
driving economic fluctuations with the unfolding of boom-bust cycles (Leduc and Sill, 2013).
For example, the widely adopted theoretical framework of the Philips Curve attributes inflation
fluctuations to inflation expectations. Specifically, Paloviita (2009) and Amberger and Fendel
(2016) find that the Euro Area (EA) countries have become more forward-looking in the last
few decades. In other words, inflation expectation has become a significant determinant of the
actual inflation in these countries, thus indicating the self-fulfilling property of inflation
expectations. If the self-fulfillment of inflation expectations is combined with the causality
running the other way around, i.e., actual inflation causes expectations of future inflation, an
economy may fall in the spiral of “inflation-expectation”. Consequently, the vicious spiral can
induce dynamic and persistent inflation, which imposes substantial costs on the real economic
output by making the price mechanism less effective in allocating resources (Friedman, 1977;
Payne, 2008; Rahman and Serletis, 2009). These costs may be higher for emerging markets
than in developed economies as inflation remains more serious than desired in many of these
markets (Chowdhury, 2014). However, as an important part of Europe, Central and Eastern
European (CEE) countries are barely investigated regarding the relationship between actual
and expected inflations. Damaged by the financial crisis and the associated sovereign debt
crisis, the CEE economies suffered and were forced to cut spending and investments. For
instance, Western European banks contracted their credit base in Eastern European countries,
mainly by rapidly reducing corporate loans (Cull et al., 2013). Meanwhile, most CEE
governments responded to the crisis by reducing the share of the payroll going to mandatory
private pension savings (Aslund, 2018). These actions contributed to fluctuating inflations as
a result of the increased economic uncertainty. Therefore, we were motivated to investigate
whether inflation dynamics in CEE countries can be attributed to inflation expectations by
testing the nexus between actual and expected inflations.

The importance of inflation expectations is perceived as one of the pillars of the consensus
on monetary policy before the global financial crisis (Clarida, 2012; Coibion et al., 2020).

Nevertheless, the previous literature dealing with the linkage between actual and expected



inflations generally focuses more on a specific country or on developed economies. Significant
linkages between countries, particularly European countries, have been demonstrated. Ignoring
the interaction between countries may lead to bias and inconsistency in empirical results. This
paper contributes to the extant literature via a panel causality analysis that accounts for both
cross-sectional dependence and heterogeneity across six CEE countries: Czechia, Hungary,
Latvia, Lithuania, Poland, and Romania. The contribution of this paper is three-fold. First, the
panel Granger non-causality test carried out in this research permits for more robust estimations
by considering the deviations among countries and the time variation (Pradhan et al., 2014).
This method is novel to the literature on actual and expected inflations. Second, we compared
causalities between actual and expected inflations before and after the financial crisis. The
financial crisis and subsequent sovereign debt crisis have exerted an enormous influence on
bank lending behaviors, microfinance business, household loans and saving attitudes of the
CEE countries’ agents. Hence, the nexus between actual and expected inflations may be
different depending on the specific macro-conditions of each country. Third, the data set
contained six CEE countries and adopted two regimes of Currency Board and Inflation
Targeting for a long period of May 2001 to May 2019, which is mainly based upon the data
availability.

We studied CEE countries for several reasons. Many studies suggest that the Inflation
Targeting and Currency Board have indeed led to the anchoring of inflation expectations and
comparatively low inflation in developed and certain emerging economies. CEE countries were
among the first emerging countries to adopt the above two regimes in the late 1990s/early 2000s.
However, the experience of CEE countries remains unexplored in the relevant literature.
Meanwhile, many CEE countries share a significant degree of economic homogeneity because
of the convergence of the European Union (EU) and similar regimes adopted (Khan et al.,
2013). Two different monetary policies, i.e., Currency Board and Inflation Targeting, are
adopted by these six CEE countries. Differences emerge even under the same regime as a result
of variances in the way the framework is implemented, the specific foreign exchange policy
and inflation dynamics. Thus, the selection of sample subjects endows both homogeneity and
heterogeneity among the countries. Specifically, Czechia, Hungary, and Poland introduced

Inflation Targeting in 1998, 1999, and 2001, respectively. These three CEE countries are



relatively similar small open economies with strong regional and historical affinities. They
have generally lower average inflation rates than older EU member countries, which affects
both the price-stickiness and the updating of inflation expectations (Jarocinski, 2010; Xu et al.,
2017b).

However, inflation differences also exist in the CEE countries. For example, the average
inflation in Romania between 2001 to 2020 was approximately three times larger than that in
Czechia. High inflation increases economic uncertainty and hence requires more time and
information to be focused on forecasting future inflation (Frohman et al., 1981). Both Czechia
and Romania have adopted Inflation Targeting, a practice that strives to achieve price stability
and predictability. However, with heterogeneous domestic performances in inflation
movements in levels and volatilities, these differences are likely to affect both price settings
and the formation of inflation expectations. Consequently, we expected our research to reveal
discrepancies in causalities between actual and expected inflations among the CEE countries.
Meanwhile, implementation differs across target countries. For example, the Czech National
Bank used foreign exchange interventions from November 2013 to April 2017 to achieve
inflation targets by devaluing the Czech Koruna. In contrast, in 2008, Hungary implemented a
predefined medium-term target instead of a one-year forward target. The heterogeneity
between CEE countries has been highlighted recently by the sovereign debt crisis (Chowdhury,
2014; Baxa et al., 2015). Understanding the causalities between actual and expected inflations
in these countries is important for the optimal design of policy actions in new emerging
economies that pursue stable inflation.

Following a systematic modeling strategy (Chang et al., 2014; Zhang et al., 2016), we
tested rather than assumed the cross-section dependence in the panel data. We used two
robustness tests. First, we used the balance statistic as a proxy to inflation expectations in order
to retest causalities between actual and expected inflations. Second, we analyzed causalities
before and after the financial crisis. Our research did not find evidence to support the self-
fulfillment of inflation expectations for all target CEE countries. By the same token, we found
that causalities running from actual to expected inflations did exist, particularly before the
financial crisis. Our empirical findings have noteworthy policy implications for (emerging)

countries that pursue stable inflation. Meanwhile, stressing the heterogeneity in the monetary



policy applications in the EU is important for policy makers to take necessary actions for
harmonization.

This study proceeds as follows. Section 2 is a literature review. Section 3 explains the
methodology. Section 4 describes the corresponding data. Section 5 presents the empirical

results. Section 6 provides robustness tests and policy implications. Section 7 concludes.

2. Literature Review

While many studies have tested links between actual and expected inflations, no
consensus has been reached. For instance, as a paradigm in analyzing monetary policy, the New
Keynesian Phillips Curve (NKPC) assumes that firms are completely forward-looking in
pricing and suggests a one-for-one relationship between current realized inflation and expected
future inflation (Calvo, 1983). Thus, a causality running from actual to expected inflations is
implied in the NKPC. However, the NKPC itself has been criticized for the failure in explaining
inflation persistence and the hump-shaped effect of monetary policy (Rudd and Whelan, 2007),
thus casting doubts on the linkage between actual and expected inflations. Through introducing
the presence of backward-looking firms, the hybrid NKPC accounts for the observed inflation
inertia and matches the United States (U.S.) and European data very well (Dupor et al., 2010;
Adam and Padula, 2011; Abbas et al., 2016). Although the assumption of backward-looking
firms may be unappealing from the theoretical viewpoint, the hybrid NKPC is strongly
supported by data and maintains the implication of a co-movement between actual and
expected inflations. Another advocate of the overhaul of the NKPC is the Sticky Information
Phillips Curve (SIPC). By assuming a sticky information economy, Mankiw and Reis (2002)
propose that agents update themselves on current state of economy and compute optimal prices
based on periodically updated information. The SIPC asserts that it is the past expectation for
now instead of current expectation for future inflation that affects current inflation, thus
implying a synchronous movement between actual and expected inflations. Compared with the
hybrid NKPC, the SIPC replicates the inflation inertia extremely well from the theoretical
viewpoint; but is less effective in capturing inflation dynamics (Laforte, 2007; Coibion, 2010).

The ambiguity of theoretical conclusions intensifies the difficulty of central banks in



implementing monetary policies.

Studies using different methods have evidenced the relationship between actual and
expected inflations. For example, the causality running from expected to actual inflations is
demonstrated by certain literature. Results based on a Vector Autoregression Model (VAR) in
Leduc et al. (2007) show that, during the pre-1979 era, temporary shocks to inflation
expectations led to a persistent increase in the actual inflation in the U.S., which disappeared
after 1979. Further results of impulse responses in Leduc and Sill (2013) imply that
expectations of good times in the future lead to current-period rising in inflation. Consequently,
inflation expectations in the U.S. appear to be a quantitatively important driver of the actual
inflation. Using a similar method, Ueda (2010) found that inflation expectations in Japan and
the U.S. adjust more quickly to changes in exogenous prices and monetary policy shocks than
to changes in actual inflation, thus revealing the self-fulfillment of inflation expectations.
Girardi (2014) illustrates that the exogenous shift in inflation expectations is a significant driver
of inflation in the EA. The self-fulfillment of inflation expectations is also supported by
dynamic general equilibrium models, which are widely used in empirical analysis. Analogously,
considering the time-varying stochastic volatility, Rafiq (2014) reports that much of the rise in
inflation volatility is accounted for by a rise in the variance of short-term inflation expectations
in the UK., where inflation expectation has been well-anchored for last two decades.
Mavroeidis et al. (2014) also conclude that inflation expectation is a driver of actual inflation.
Many studies have tested whether the expectation of high inflation is associated with higher
desired consumption, thus supporting an important channel through which inflation
expectations affect actual inflation (Bachmann et al., 2015; Coibion et al., 2020).

Conversely, evidence which supports the causality running from actual to expected
inflations is also found elsewhere. The adaptive expectation model assumes that inflation
expectation is determined by past inflation expectation and currently realized inflation. With
the development of the expectations-augmented Phillips curve and the accelerationist
hypothesis, the adaptive expectation is widely adopted in empirical and experimental studies
(Pfajfar and Santoro, 2010). Past released inflation is believed to work in forming inflation
expectations (Lanne et al., 2009, Xu et al., 2016a). A handful of studies imply a causality

running from actual to expected inflations rather than the reverse (Chen, 2008; Hubert and
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Mirza, 2014; Trehan, 2015).

As evidenced in the literature, inflation expectations may exert positive effects on actual
inflation and vice versa, thus indicating a possibility of the spiral of “inflation-expectation”.
Indeed, a bidirectional causality between actual and expected inflations is illustrated by
Debabrata Patra and Ray (2010). They show that persistent price pressures generate inflation
expectations and a sustained rise in inflation expectation induces intensified inflation. Similarly,
Kim and Lee (2013) note that shocks of inflation expectations affect actual inflation, and actual
inflation drives inflation expectations. Some research has queried the relationship between
actual and expected inflations. For example, Koop and Onorante (2012) find that the impact of
forward-looking inflation expectations on current inflation existed after the 2008 financial
crisis. Nevertheless, backward-looking inflation expectations have no effect on current
inflation, thus casting doubts on the self-fulfillment of inflation expectations. Rafiq (2014)
shows a relatively benign response of inflation expectations to shocks in actual inflation. Using
the bootstrap Granger full-sample causality test and sub-sample rolling window estimations,
Xu et al. (2016b) report a bidirectional causality between actual and expected inflations in the
U.S. in the full-sample period. However, the short-run analysis finds no self-fulfilling inflation
expectation.

Unfortunately, little research has been performed on the nexus between actual and
expected inflations for CEE countries, particularly the causal relationship. A study by Lyziak
and Mackiewicz-Lyziak (2014) reports a relatively high degree of anticipation of future
inflation in Austria, Belgium, Estonia, Hungary, Italy, Latvia, Poland, and Slovakia; but found
a comparatively low degree in transition economies. Their results suggest the presence of close
but heterogeneous relationships between actual and expected inflations across countries. The
analysis of Lyziak (2016), in measuring the in-sample inflation forecasting errors, suggests that
the model using survey-based inflation expectations of enterprises performs better than rational
inflation expectations. The above studies reveal heterogeneous relationships between actual
and expected inflations in CEE countries. However, no causal relationship has been estimated.

Related studies using the panel non-causality tests focus on the relationship of inflation
with additional factors instead of inflation expectations. For instance, Pradhan et al. (2013) and

Pradhan et al. (2015) investigate the causal relations among stock markets, economic growth



and inflation using a panel Granger non-causality test on a sample of 16 Asian countries and
the OECD countries, respectively. Pradhan et al. (2014) show new empirical confirmation
among the banking region, inflation and economic growth via a panel causality approach. Skare
and Caporale (2014) confirm that inflation Granger causes employment and output growth
positively in the short run and negatively in the long run applying the panel Granger non-
causality test based on the data for 119 countries. Chang and Tsai (2015) find that the effect of
globalization on inflation presents a high degree of heterogeneity in 21 OECD countries
through a panel Granger non-causality test. By contrast, they find a one-way Granger causality

running from inflation to globalization in Hungary and Poland.

3. Methodology

3.1 Inflation expectations

Inflation expectations can be measured based on survey data or on financial market data, and
both approaches have advantages and shortcomings (Cunningham et al., 2010). Survey-based
inflation expectations are based on the knowledge of respondents operating in the market and
address different types of agents who make price and wage setting decisions; but usually are
conducted monthly or quarterly. By contrast, market-based inflation expectations are available
daily; but are potentially biased due to liquidity risk, inflation risk and institutional distortions.
Furthermore, during times of market stress, as experienced following the 2008 financial crisis,
certain bias in market-based inflation expectations may generate because of disproportionally
distorted nominal yields (Lyziak and Paloviita, 2017). The inflation expectations of
householders, based on national surveys, explain the absence of missing disinflation during the
Great Recession and the presence of puzzling global inflation dynamics after the financial crisis
(Coibion and Gorodnichenko, 2015; Friedrich, 2016). Considering that the actual inflation is
available monthly, the high-frequency advantage of market-based inflation expectations is
weakened. Therefore, we apply the survey-based inflation expectations in this paper. The
Business and Consumer Surveys conducted by the European Commission asks respondents

whether they expect prices in the next 12 months to rise faster (Cs), show a similar rise (C,),



rise less fast (C3), stay the same (C,) or decline (C;). Considering these qualitative answers, we
adopt the 5-Category Probability Method proposed by Batchelor and Orr (1988) to measure
quantitative inflation expectations of the following 12 months. This method has been
commonly used in the previous literature, e.g., D&pke et al. (2008) and Lyziak (2013).

The 5-Category Probability Method (Batchelor and Orr, 1988) obtains quantitative
estimates of inflation expectations using qualitative surveys. Assume that respondent i
answers the qualitative survey question on inflation expectations based on their personal
quantitative belief 77; about the inflation over the next 12 months as follows:

( T[gi < _61-: Cl
_6t < T[g,i < 61‘: CZ
6t S T[g,i < T[Z' _T]t: C3 (l)
Lﬂg =N S <ml 1 Gy
Tl{‘l‘rlt Snte,i:CS

where &, and 7, arethreshold parameters that are assumed to be identical across respondents,
and mf refers to the reference inflation respondents have in mind when opting for category
C, (show a similar rise). Through imposing a distribution on n/;, one can infer the mean
quantitative inflation expectation 77 using the maximum likelihood methodology.

We use the standard assumption that the cross-sectional distribution of 77; is normal,
ie., mf;~N(mf, (of)%). The solution of the mean inflation expectation for the following 12

months is given by:

e _ .1 GE+GP
Ty =T [Gtz"'GtS_G?_GtS] (2)

where GZ =@ (1 —csp—Car—C3e—Cop) » GE =P (1 —csp—Cae—C3¢) , Gf =
P11 —c5p —cyr), GP =P (1 —csy), ¢, denotes the fraction of respondents choosing
category Cy, and k € [1,2,3,4,5]. ®(-) is the standard normal cumulative distribution
function. The running mean of inflation from the beginning of the sample provides a useful
proxy for m{ (Nielsen, 2003). Lyziak and Mackiewicz-Lyziak (2014) have argued that the
running mean of inflation constitutes the best proxy for the reference inflation for most
European countries including Hungary, Latvia, Lithuania, and Poland. Hence, we calculate

inflation expectations based on the running mean of inflation®.

! The monthly actual inflation rates are excessively fluctuating at the initial stage of the sample period for Czechia
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The results regarding inflation expectations are usually presented by the scaled balance
statistic, i.e., ¢s + 0.5¢, — 0.5¢, — ¢;. The balance statistic provides qualitative information
on the inflation trend in the following 12 months and is not influenced by the assumptions
imposed in the quantification methods. Thus, following Lyziak (2013), we also use the balance

statistic to measure inflation expectations as a robustness check.

3.2 Panel Granger non-Causality test

The Granger non-causality test is widely adopted in investigating the causal relationship
between two variables. In contrast to cross-section and time series data, panel data may have a
cross-sectional dependency. The cross-sectional dependence indicates that a shock affecting
one country may also affect other countries. Two possible reasons contribute to the cross-
section dependence in the relationship between actual and expected inflations. First, the
presence of common factors behind global inflation, e.g., business cycles (Ciccarelli and Mojon,
2010). Second, the effect of the spillover of inflationary shocks across countries with close
trade linkages. For instance, Germany is the largest trade partner of Czechia, Hungary, Poland,
and Romania, and is the second and third largest partner of Lithuania and Latvia, respectively.
Trade competition and substitution make them likely to affect each other. Thereby, standard
ordinary least-squares are not appropriate for use in analyzing cross-related heterogeneous
panel subjects. According to Pesaran (2006), ignoring the cross-section dependence will lead
to substantial bias and size distortions. As emphasized by the literature, the linkage between
actual and expected inflations is different in distinct countries. Therefore, assuming
homogeneous parameters in a panel data setting may fail to capture the heterogeneity across
CEE countries and thus lead to misleading results (Breitung, 2005).

The panel causality approach proposed by Emirmahmutoglu and Kose (2011) is based on
the Fisher’s (1932) Meta-analysis, which has been widely applied to non-stationary
heterogeneous panels. The panel causality test with LA-VAR approach allows for non-

stationary variables. To test Granger causality between inflation expectations in country i

and Poland. To weaken the effects of unusual values, we include the inflation rates covering the previous 12
months before the starting point of our sample period to calculate the running means of actual inflation for all

target countries.
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(m;,) and corresponding actual inflation (r; ), we consider the following heterogeneous panel

VAR(k;) model with two variables z;, = (mf,, m;¢)":

Zip =W+ ApZip1 + o+ A Zipok, + Wi, 0=12,. N, t=12,..,T 3
where t is the time period, and p; denotes a two dimensional vector of fixed effects.
A, ., Ay, are fixed (2 x 2) matrices of coefficients that can be different across countries,

and u;, is an error term vector. The lag order k; is determined via Schwarz Information
Criteria (SBC) or Akaike information criteria (AIC), which can differ across countries.

In respect of the Granger non-causality test, the null and alternative hypotheses to test g;

independent linear restrictions on cross-sectional country i are

Hy:Rja; = 0, Vi € (1,2,...,N) (4)

Hy:Rja; #0, i=12,..,Ny; Rja¢; =0, i=N; +1,...,N (5)

where R; isa (q; X 4q;) matrix and O denotes a zeros vector with proper dimensions. To

test the coefficient restrictions on parameters with non-stationary variables, Emirmahmutoglu

and Kose (2011) use the LA-VAR method following Toda and Yamamoto (1995). This method

considers the following level VAR (k; + dmax;) in heterogeneous mixed panels:

k; k;+dmax; .
Zie = Wi + thll Aitzi,t—L + Zj;ki+1 lAijZi,t—j + Upg, L= 1,2,..,N, t=1,2,...,T (6)

where dmax; is the maximal order of integration for country i. The hypothesis (5) can be
tested using a standard Wald statistic based on equation (7) if variables are integrated at an
order not greater than dmax;.
The Fisher statistic (Fisher, 1932) can test the Granger non-causality hypothesis in
heterogeneous panels via combining independent tests:
A==2%¥.In(p), i=12,..,N (7)
where p; is the p-value of the Wald statistic for country i. The bootstrap approach deals with
the cross-correlations among countries and generates empirical distributions of the test statistic

A

4. Data
In this paper, we adopt the monthly data covering the period of May 2001 to May 2019 during
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which both actual and expected inflations are available in Czechia, Hungary, Latvia, Lithuania,
Poland and Romania. Identifying the causal relationships between actual and expected
inflations is difficult because the measures of the reference inflation can impose certain
correlations between current inflation and corresponding expectations. Therefore, apart from
using the balance statistic as a robustness check, we make use of the Business and Consumer
Surveys to assist in identifying causalities between actual and expected inflations. This survey
reports 12-month-ahead expectations which are conducted monthly. Using May 2020 as an
example, the survey questionnaires were distributed each month after the release of the
Harmonized Indices of Consumer prices (HICP) of the previous month. Then, the
questionnaires were returned by May 20", before the release of the inflation of the current
month (May 29", 2020 for the EU and two weeks later for the other countries). A respondent
who is asked about their personal expectations of price changes for the next 12 months does
not know the realized inflation for that current month. Thereby, following Leduc (2007), we
use the annualized monthly log differences of HICP between June 2020 and May 2020 to
measure the actual inflation in May 2020. The data of HICP are available from the European
Central Bank (ECB).

In the late 1990s, after severe transitions from centrally planned economies to market
economies, target CEE countries emerged into two groups with radically contrasting monetary
regimes. The first group includes countries adopting the Currency Board (Estonia, Lithuania,
Bulgaria and partly Latvia) and the second one uses the Inflation Targeting (Czechia, Poland,
Hungary and later Romania). One of leading arguments for selecting different regimes
attributes to the belief about the ability to provide low inflation and to anchor inflation
expectations. The Currency Board fixes exchange rates to the leading foreign currency cover
full monetary base with liquid foreign reserves. Consequently, the monetary policy cannot be
used because the balance sheet of central bank contains no domestic assets, and no open market
operation is available. Through maintaining fiscal surpluses and low public debts, the Currency
Board believes that it produces high levels of discipline and credibility. Likewise, the Inflation
Targeting pursues high credibility and discipline as well as transparency by being active in
monetary policy. Focusing on our sample countries, we can say that the Currency Board is

generally used in comparatively small and highly open peripherals economies pursuing quick
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integration into the monetary system of developed European countries (Khan et al., 2013). For
example, the Currency Board was introduced in Lithuania in 1994, attempting to break the
influence of Russia and the Russian economy. Countries with Inflation Targeting (Czechia,
Poland, Hungary and Romania) have characteristics of Central European countries, sharing
certain traditions in economic and monetary policy prior to the period of communism. Czechia,
Poland and Hungary began the transition with a fixed inflation rate (to varying degrees) and
put much effort into building macroeconomic models and gaining experience for the later
implementation of Inflation Targeting. The case of Romania is moderately peculiar with a
number of characteristics resembling both Central European countries and Bulgaria that
explain oscillations and late implementation of Inflation Targeting. However, with the progress
of time and the accession process of EU membership, differences between countries induced

by these two monetary policies appear to be undermined.

<Insert Table 1 about here>

Table 1 reports summary statistics of actual and expected inflations for the next 12 months
in six CEE countries. We find that Romania has the highest mean and maximum actual and
expected inflations, consistent with its complex characteristics in a manner resembling the
Central European countries and economies with the Currency Board regime. The means of the
actual and expected inflations in Czechia are comparatively smaller than Latvia and Lithuania,
both adopting the Currency Board regime. While actual and expected inflations have remained
within a close rate of 2% in Lithuania, they are much higher and more volatile in another
country belonging to the EA, i.e., Latvia. The actual inflation in Czechia fluctuates the least
according to the standard variation, followed by Poland, Hungary, Lithuania, Latvia, and
Romania. Similarly, inflation expectations in Poland and Czechia fluctuate less than Hungary,

Lithuania and Latvia, and Romania has the most volatile inflation expectations.

<Insert Figure 1 about here>

Figure 1 presents the actual and expected inflations for the next 12 months. Overall, the
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movements of quantified inflation expectations are similar to the balance statistics and the
actual inflation. For example, both the quantified inflation expectation and the balance statistic
exhibit regional peaks in 2007 and 2011 in Czechia, corresponding to the changes in the actual
inflation. Nevertheless, we can also observe certain departures of expected inflation from the
actual inflation. Specifically, respondents tend to over expect the inflation rates, which has
been reported by previous studies (Coibion et al., 2020). For instance, at the initial part of the
sample period, the inflation expectations before the year of 2003 are moderately larger than the
actual inflation rates in Czechia, Hungary, Lithuania, Poland and Romania. Even so, this
observation shows no contradiction to the balance statistic. Thereby, the results based on the
probability method generally captures respondents’ inflation expectations.

According to Figure 1, actual and expected inflations for the next 12 months across CEE
countries show distinct fluctuating characteristics. For example, both actual and expected
inflations in Czechia, Latvia and Lithuania fluctuated severely during 2007-2009, when the
financial crisis broke out. However, in Hungary and Poland, there is another significant
fluctuation during 2003-2006, when the two countries joined the EU. Czechia changed its
Czech Koruna to the Euro between November 2013 to March 2017, during which the inflation
expectations remained relatively stable and the actual inflation increased significantly. After
Lithuania joined the EU in 2014, the actual inflation increased from -1.375% (January 2014)
to 4.517% (June 2016), whereas the inflation expectation during the same period decreased
from 3.248% to 1.641%. Latvia also adopted the Currency Board after joining the EU in 2014.
Contrary to the Lithuanian experience, the increase in actual inflation in Latvia in the following
two years was accompanied by relatively stable changes in inflation expectations. Thus,
different monetary policies are not sufficient to explain significant differences across these six
CEE countries. Table 1 and Figure 1 show observable heterogeneities across countries.
Meanwhile, there is a certain homogeneity in economies sharing similar regimes, e.g., increases

in actual inflation shortly after joining the EU.

5. Empirical Results

Table 2 displays the empirical results of cross-sectional dependency across six CEE
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countries in the last three rows. As indicated in Table 2, for quantified inflation expectations,
the values of three different test statistics (CDgp, CDLm and CD) are 255.768, 43.958 and
14.423, respectively. The results provide strong evidence rejecting the null hypothesis of no
cross-sectional dependence between actual and expected inflations across countries at the 1%
significance level. Similarly, results based on the balance statistic suggest significant cross-
sectional dependences. With the negotiation process, legal and normative convergence with the
EU that occurred after 2000, the dynamics in expectations of economic agents were affected
by the membership itself, thus numbing the differences among countries in terms of inflation
(Khan et al., 2013). The CEE has been hit hardest by the financial crisis which occurred around
2008, and the microfinance sectors in different countries show similarities in tackling the
associated economic downturn. Also, the higher global inflation is positively correlated with
inflation targets, thus making the setting of the inflation target exert an important international
dimension (Horvath and Matéjii, 2011). Consequently, it is not surprising that these six CEE
countries affect each other, thus implying that the panel method is more appropriate than the
country-by-country pooled OLS method in measuring the causal relationship between actual

and expected inflations across target CEE countries.

<Insert Table 2 about here>

Table 2 also summarizes the Augmented Dickey Fuller (ADF) tests and the integrated
properties of actual and expected inflations in all countries. In the empirical estimation, we
permit diverse maximum lag lengths for different economies and consent them to diverge
through countries in one panel. In harmony with previous literature (Pradhan et al., 2014), this
study selects the mixture of lags which minimizes the standard SBC. In this section, we test the
full-sample Granger causality for six CEE countries using quantified inflation expectations and
the balance statistic. Knowing that the policy shocks from the EU had strong spillover effects
on countries outside the EU (Potjagailo, 2017), we also consider actual and expected inflations

in Germany?, which is the main trade/financial partner of all six CEE countries.

2 The estimation of the panel Granger causalities did include Germany. Since this paper focuses on the
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<Insert Table 3 about here>

Table 3 reports the results for the Granger causality tests using full-sample data. Given
that lag orders for each country can be different, we calculate the sum of coefficients of
independent variables to analyze the relationships between actual and expected inflations.
According to the empirical results of the full-sample panel causality tests, the hypothesis that
actual inflation does not Granger-cause inflation expectation is rejected for the six CEE
countries when using the quantified inflation expectations. Meanwhile, the coefficients of
inflation expectations are positive for all target CEE countries, meaning that higher past
inflation increases agents’ inflation expectations. In other words, the actual inflation is likely
to cause changes in inflation expectations among the tested CEE countries. These findings are
consistent with previous empirical studies. For instance, overall inflation expectations in the
EU are predominantly based on current and past inflations (European Commission, 2014), and
agents’ expectations react strongly to information about recent inflation (Binder and Rodrigue,
2018). Nonetheless, the results are inconsistent with the wide belief about the ability of two
regimes in anchoring inflation expectations. A number of prior studies have supported the
anchoring of inflation expectations of target countries. If inflation expectations are well-
anchored in inflation targeting countries then economic agents might strongly consider the
inflation target when forming their expectations. Consequently, causalities running from actual
to expected inflations should not exist. Baxa et al. (2015) noted that inflation expectations in
Czechia, Hungary and Poland, where inflation targeting is adopted, are at least partially
anchored from 1999-2010. Nevertheless, our panel granger causality tests suggest that short-
run inflation expectations are sensitive to the actual inflation, thus indicating that short-term
inflation expectations are not well anchored for these three countries adopting the Inflation
Targeting.

Positive coefficients align with the findings in Baxa (2015) and Nedeljkovi¢ et al. (2017),

relationship between actual and expected inflations in the CEE countries, the results for Germany are not reported

here but are available upon request.
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within which the relationships between actual and expected inflations are positive for Czechia,
Hungary and Poland. This finding shows a moderately similar picture to studies for developed
countries which imply a causality running from actual to expected inflations. For instance,
using the survey data of the U.S., Branch (2004) finds that approximately 44% of agents adopt
the adaptive model and 7% use the naive predictor in forming inflation expectations, which
argues that agents expect the realization of inflation to occur again. Similar results are achieved
using Swedish and Chinese surveys (Maag, 2010; Xu et al., 2017a).

Significant negative causalities running from quantified inflation expectations to the
actual inflation are demonstrated in Czechia, Poland and Romania during the full-sample
period. Therefore, this suggests that expectations are not self-fulfilling in these three countries
because the coefficients of the expected inflations are negative. For the remaining countries,
the causality running from expected to actual inflations is not significant. However, the
coefficients are negative, except for the case of Lithuania. Theoretically, inflation expectations
affect the actual inflation through three channels: the substitution effect, the income effect and
the wealth effect (Wickens, 2008), which affect consumptions in different directions. Thereby,
the final effect of inflation expectations on the actual inflation is an empirical problem (Ichiue
and Nishiguchi, 2015). Two possible reasons can explain the negative or insignificant effects
of inflation expectations on the actual inflation. First, consumers may ignore the information
on real interest rates because of the bounded rationality (Mackowiak and Wiederholt, 2015) or
may be unable to distinguish between real and nominal interest rates, i.e., the real interest rate
illusion (Bachmann et al., 2015). Second, high inflation expectations are expected to lower
future real income due to wage rigidities, thus reducing consumers’ spending desires and the
actual inflation (Burke and Ozdagli, 2013; Bachmann et al., 2015).

For the cross-section dependency in mixed panels, the Fisher test statistics are statistically
significant, indicating that the causal link between actual and expected inflations is
bidirectional for the six CEE countries. Specifically, positive causalities running from actual to
expected inflations are strongly supported. However, possible causalities running from
expected to actual inflations are negative for Czechia, Poland and Romania; but are not

significant for the other three nations.
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6. Robustness Tests

6.1 Results using the balance statistic

The balance statistic is another appropriate measure of the quantitative inflation expectation
and is widely used in previous studies, e.g., Lyziak (2013) and Arioli et al. (2017). Maag (2010)
suggests that the correlation between balance statistics and quantitative answers to expected

inflation exceeds 0.9 for the Swedish survey.

<Insert Table 4 about here>

For the full-sample data that relates to the causality running from actual to expected
inflations, the results using the balance statistic are similar to those of quantified inflation
expectations with one exception. This exception is Poland, where the causality is not significant,
but does have a positive coefficient. Concerning the causality running from expected to actual
inflations, the results based on quantified inflation expectations and the balance statistic are
moderately different. Negative causalities running from the balance statistic to actual inflation
are found in Hungary, Latvia and Poland. The highly significant negative effect of the balance
statistic on the actual inflation is consistent with Premik and Stanistawska (2017), in which the
buying attitude of Polish consumers are negatively related with inflation expectations. In
addition, the signs for coefficients of the six CEE countries based on quantified inflation
expectations are generally consistent with results using the balance statistic.

Combining the results of quantified inflation expectations and the balance statistic, the
conclusion that inflation expectations are not self-fulfilling in the target CEE countries remains
unchanged. Similarly, the Fisher test statistics are statistically significant when using the

balance statistic to measure inflation expectations.

6.2 Results pre and post the financial crisis

Apart from using two proxies to measure inflation expectations (balance statistics and
quantified inflation expectations), we test the causality between actual and expected inflations

in different periods for robustness. The 2008 financial crisis and subsequent sovereign debt
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crisis caused enormous influences on the European countries, particularly on CEE countries.
Therefore, we test causalities between actual and expected inflations before and after the
financial crisis. We choose a breakpoint of October 2009 when the sovereign debt crisis started.

The results are summarized in Table 5.

<Insert Table 5 about here>

Before October 2009, the causality running from actual to expected inflations remains
significant for all six CEE countries using the quantified inflation expectations. Meanwhile,
the coefficients are positive, in line with the full-sample period findings. However, the results
for the post-crisis period show significant causalities running from actual to expected inflations
only in Hungary and Romania. The financial crisis appears to exert certain effects on the
anchoring of inflation expectations, which indicates the possibility that short-term inflation
expectations in Czechia, Latvia, Lithuania, and Poland are partially re-anchored after the 2008
financial crisis. This finding is also consistent with the significant forward-looking component
in the formation of inflation expectations for the overall EU (European Commission, 2014).
The second possible explanation for the insignificant causality running from actual to expected
inflations is the comparatively stable state of inflation in the post-crisis period. Drager (2015)
notes that inflation expectations in the stable inflation stage depend on perceived, rather than
actual, inflation. As shown in Figure 1, the actual inflation in Czechia, Latvia, Lithuania, and
Poland were relatively stable after the financial crisis, whereas inflations in Hungary and
Romania were fluctuating dramatically. Thus, insignificant effects of actual inflation on
inflation expectations can be explained. Meanwhile, shifts in foreign exchange policies may be
another reason for the changes in the causality running from actual to expected inflations. The
Czech Koruna was pegged to the Euro from 2013 to 2017, while Latvia and Lithuania adopted
the Euro in 2014 and 2015, respectively. Czechia, Latvia, and Lithuania adopted different
disinflation strategies, but changes in the effect of actual inflation on inflation expectations are
similar for them all, particularly after the financial crisis. This finding aligns with the argument
of Baxa et al. (2015) that country-specific modifications impact on the effectiveness of

disinflation strategies.
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For the causality running from expected to actual inflations, the results for Czechia,
Hungary, and Lithuania remain insignificant before and after the financial crisis. For Latvia
and Poland, the negative causalities running from expected to actual inflations are no longer
significant in the post crisis period. However, a negative causality running from expected to
actual inflations appears in Romania after the financial crisis. Apart from possible effects of
the real interest rate illusion and wage rigidities, another reason for the negative causality is
uncertainty. According to the 1QV index (please refer to the Appendix) which quantifies
inflation expectation disagreements (Acedanski and Wtodarczyk, 2016; Xu et al., 2016a),
expectations’ heterogeneity increased significantly after the financial crisis in Romania. In the
post-1990s, before 2005, Romania had no official commitment to a monetary policy strategy
(Frommel et al., 2011). To achieve its primary objective of price stability, the National Bank of
Romania improved the discretionary monetary policy and announced the transition to the
Inflation Targeting in 2005. However, many deviations from the inflation-targeting in
principles were noted (Nenovsky and Villieu, 2011). The negative causality running from
expected to actual inflations in the post-crisis period matches the increase in inflation
expectations’ diversities. Different opinions regarding future inflation can invite agents to
speculate, which in turn may delay or distort central banks’ actions (Acedanski and
Witodarczyk, 2016).

The Inflation Targeting appears to be effective in stabilizing inflation expectations’
diversity and thus managing inflation through expectations (Capistré and Ramos-Francia,
2010). Similar to the full-sample results, the self-fulfillment of inflation expectations does not
exist before nor after the financial crisis. By contrast, the convergence towards the EU
integration is supposed to induce similar economic characteristics among CEE countries, thus
weakening the heterogeneity and idiosyncrasy of each economy. Nevertheless, the results
imply that the heterogeneity among six CEE countries increased after the financial crisis; but
was not large within the group that used the same disinflation strategy as compared with a
broader sample of countries (Chang et al., 2014).

In line with the full-sample results, we find significant cross-sectional dependences to be
present across six CEE countries, and we find heterogeneous causalities between actual and

expected inflations in different economies. Generally, for Currency Board and Inflation
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Targeting, short-term inflation expectations appear to be not well-anchored with significant
causalities running from actual to expected inflations. The post-crisis results reveal that
differences in the performance of both groups in anchoring inflation expectations are
increasingly subtle and unsystematic. Inflation expectations in Czechia, Latvia, Lithuania and
Poland are better anchored in the post-crisis period. The result contradicts the findings of
Nedeljkovi¢ et al. (2017), who find that the inflation expectation maintains anchored before
and after the financial crisis in Czechia, Hungary and Poland. Meanwhile, the financial crisis
and sovereign debt crisis appear to undermine the homogeneity of six CEE countries because
of the divergence in causalities between actual and expected inflations. The causality running
from expected to actual inflations is insignificant for Czechia, Hungary, Lithuania, and
Romania, whereas it becomes negatively significant for Romania following the financial crisis.
We therefore suggest that the self-fulfillment of inflation expectations is not a threat for CEE
countries to manage their inflation expectations.

Our empirical findings have noteworthy policy implications for central banks of
(emerging) countries that commit themselves to the management of actual and expected
inflations. The empirical sample covers economies adopting both Currency Board and Inflation
Targeting, thus considering the heterogeneity and homogeneity of two regimes in testing
casualties between actual and expected inflations. The anchoring of inflation expectations is
one of the most important benefits of Inflation Targeting and Currency Board as suggested by
the theoretical and empirical literature (Blinder et al., 2008). The results in this paper suggest
that both regimes have achieved a certain level of success in anchoring short-term inflation
expectations after the financial crisis. However, two out of four countries adopting Inflation
Targeting, i.e., Hungary and Romania, maintained positive causalities running from actual to
expected inflations, showing that the Inflation Targeting does not itself automatically trigger
changes in the inflation process (Baxa et al., 2015). Cross-country differences suggest that
central bank actions can have additional impacts on the management of inflation expectations.
Specifically, the management from other aspects such as central bank communications will
benefit the stability of inflation expectations, thus stabilizing the level and volatility of actual
inflation (Eusepi and Preston, 2010). Improvements in central banks’ transparency and

certainty of decisions also help to enhance the anchoring of inflation expectations (Nedeljkovi¢
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etal., 2017).

One criticism suggests that inflation expectations are no longer essential for the ongoing
economy due to a lack of evidence regarding a link between agents’ ex-post forecast accuracy
and their ex-ante inflation expectations (Clements, 2014). Nevertheless, our empirical results
provide robust evidence supporting a close relationship between actual and expected inflations.
It remains a question whether the current inflation rate dominates inflation expectations in

measuring the real interest rate.

7. Conclusions

There is supportive and contradictory evidence in the literature regarding the self-
fulfillment of inflation expectations and the spiral of “inflation-expectation” (Leduc et al., 2007;
Xu et al., 2016b). However, the homogeneity between countries has been ignored, which may
lead to bias and inconsistency in empirical results. Eastern European New Member Countries
of the EU, such as Czechia, Hungary, Latvia, and Poland, are attempting to converge to the
average of the European Monetary Union inflation rates to fulfill the Maastricht convergence
criterion of 1.5% around. However, they adopt different disinflation strategies. Hence, CEE
countries share significant heterogeneities and homogeneities and provide an interesting and
important sample to investigate relationships between actual and expected inflations. This
article reports on a study that tested the causality between actual and expected inflations in six
CEE countries through a panel Granger non-causality test, which is effective in capturing both
homogeneity and heterogeneity in different countries. The empirical results indicate robust
causalities running from actual to expected inflations in Hungary and Romania before and after
the financial crisis, thus confirming the de-anchoring and backward-looking of inflation
expectations. Such causality disappears in Czechia, Latvia, Lithuania, and Poland following
the financial crisis. Clearly, the anchoring of inflation expectations in these countries is affected
by the financial crisis. Possible reasons for such changes include the real interest illusion, wage
rigidities and increases in inflation expectation diversities after the financial crisis. By contrast,
negative causalities running from expected to actual inflations exist in Czechia, Poland and

Romania during 2001 and 2019. Thus, the self-fulfillment of inflation expectations is not a
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threat to the management of inflation.

If the causality between actual and expected inflations is homogeneous across countries,
the role of domestic policy would be of minor importance. In contrast, if significant differences
exist despite a common monetary policy regime, this would be indirect proof that domestic
policy and specific issues related to the regime matter for the management of actual and
expected inflations. Our empirical results suggest that any difference between the practices of
Currency Board and Inflation Targeting was weak for the self-fulfillment of inflation
expectations, but comparatively significant in anchoring inflation expectations. For the two
countries adopting Currency Board, Latvia and Lithuania, the positive causalities running from
actual to expected inflations were insignificant after the financial crisis. However, two out of
four countries that adopted the Inflation Targeting maintained significantly positive causalities
running from actual to expected inflations. Therefore, it appears that the adoption of Inflation
Targeting and Currency Board does not automatically produce stable inflation expectations. It
is the way in which these frameworks are implemented that might differ. Policy makers should
take necessary heterogeneous actions for harmonization in the EU because of the heterogeneity
in monetary policy applications. The credibility of central banks can be improved through
untraditional policies such as communications to enhance a manageable inflation expectation.

Certain caveats need to be considered in drawing conclusions from our paper. First, this
analysis does not attempt to conclude whether the Inflation Targeting and Currency Board is
good or bad since it does not include all economies adopting both regimes. Second, while
analyzing the causality between actual and expected inflations, we did our best to investigate
available candidates in CEE countries. Our ability to do so was limited by the data at our
disposal. The availability of inflation expectations is quite limited for other CEE countries that
have not been studied in this paper. Third, we assumed a constant causality in the sample period.

However, the anchoring and self-fulfillment of inflation expectations can be time-varying.

REFERENCES

Abbas, S. K., Bhattacharya, P. S. and Sgro, P. (2016). The new Keynesian Phillips curve: An

update on recent empirical advances, International Review of Economics & Finance,

24



43, 378-403.

Acedanski, J., and Wlodarczyk, J. (2016). Dispersion of inflation expectations in the European
Union during the global financial crisis, Equilibrium. Quarterly Journal of Economics
and  Economic  Policy, 11(4), 737-749. doi: http://dx.doi.org/10.12775/
EQUIL.2016.033

Adam, K. and Padula, M. (2011). Inflation dynamics and subjective expectations in the United

States, Economic Inquiry, 49(1), 13-25.

Amberger, J. and Fendel, R. (2016). Understanding inflation dynamics in the Euro Area:
deviants and commonalities across member countries, Empirica, 1-33. DOI:
10.1007/s10663-016-9322-x.

Arioli, R., Bates, C., Dieden, H., Duca, 1., Friz, R., Gayer, C., et al. (2017). EU consumers'
quantitative inflation perceptions and expectations: An evaluation. ECB Occasional
Paper, No. 186.

Aslund, A. (2018). What happened to the economic convergence of Central and Eastern Europe
after the global financial crisis?. Comparative Economic Studies, 60, 254-270.
https://doi.org/10.1057/s41294-018-0060-x

Bachmann, R., Berg, T. O. and Sims, E. R. (2015). Inflation expectations and readiness to spend:
Cross-sectional evidence. American Economic Journal: Economic Policy, 7 (1):1-35.
doi:10.1257/pol.20130292.

Batchelor, R. A. and Orr, A. B. (1988). Inflation expectations revisited, Economica, 55(219),
317-331.

Baxa, J., Plasil, M., and VasSic¢ek, B. (2015). Changes in inflation dynamics under inflation
targeting? Evidence from Central European countries, Economic Modelling, 44, 116-
130.

Binder, C., & Rodrigue, A. (2018). Household informedness and long-run inflation
expectations: Experimental evidence. Southern Economic Journal, 85(2), 580-598.

Blinder, A.S., Ehrmann, M., Fratzscher, M., Haan, J.D, and Jansen, D.J. (2008). Central bank
communication and monetary policy: a survey of theory and evidence, Journal of
Economic Literature, 46(4), 910-945.

Branch, W. A. (2004). The theory of rationally heterogeneous expectations: evidence from

25



survey data on inflation expectations, Economic Journal, 114(497), 592-621.
Breitung, J. (2005). A parametric approach to the estimation of cointegration vectors in panel
data, Econometric Reviews, 24(2), 151-173.
Breusch, T. S. and Pagan, A. R. (1980). The Lagrange multiplier test and its applications to
model specification in econometrics, The Review of Economic Studies, 47(1), 239-253.
Burke, M. A., and Ozdagli, A. (2013). Household inflation expectations and consumer
spending: Evidence from panel data. Working Paper Series No. 13-25, Federal Review
Board, Boston, MA. https://www.bostonfed.org/-

/media/Documents/Workingpapers/PDF/wp1325.pdf

Calvo, G. A. (1983). Staggered prices in a utility-maximizing framework, Journal of Monetary
Economics, 12(3), 383-398.

Capistran, C. and Ramos-Francia, M. (2010). Does inflation targeting affect the dispersion of
inflation expectation, Journal of Money, Credit and Banking, 42(1). doi:
http://dx.doi.org/10.1111/j.1538-4616.2009.00280.x.

Chang, T., Lee, C. C. and Chang, C. H. (2014). Does insurance activity promote economic
growth? Further evidence based on bootstrap panel Granger causality test, The European
Journal of Finance, 20(12), 1187-1210.

Chang, T., and Tsai, C.F. (2015). Globalization and inflation nexus: further evidence based on

bootstrap panel causality, Quality & Quantity, 49(2), 867-877.

Chen, Y. (2008). Research on New Keynesian Phillips Curve in China, Economic Research
Journal, 12, 50-64.

Chowdhury, A. (2014). Inflation and inflation-uncertainty in India: the policy implications of

the relationship, Journal of Economic studies, 41(1), 71-86.

Ciccarelli, M., and Mojon, B. (2010). Global inflation. Review of Economics and Statistics,
92(3), 524-535.

Clarida, R. (2012). What has- and has not- been learned about monetary policy in a low-
inflation environment? A review of the 2000s, Journal of Money, Credit and Banking,
44(1), 123-140

Clements, M.P. (2014). Forecast uncertainty-ex ante and ex post: U.S. inflation and output

growth, Journal of Business and Economic Statistics, 32(2), 206-212. doi:

26



10.1080/07350015.2013.859618

Coibion, O. (2010). Testing the Sticky Information Phillips Curve, The Review of Economics
and Statistics, 92(1), 87-101.

Coibion, O., and Gorodnichenko, Y. (2015). Is the Phillips Curve alive and well after all?
Inflation expectations and the missing disinflation. American Economic Journal:
Macroeconomics, 7(1), 197-232.

Coibion, O., Gorodnichenko, Y., Kumar, S., & Pedemonte, M. (2020). Inflation expectations
as a policy tool?. Journal of International Economics, 103297.

Cull, R., Peria M., and Soledad, M. (2013). Bank ownership and lending patterns during the
2008-2009 financial crisis: evidence from Latin America and Eastern Europe, Journal
of Banking & Finance, 37(12), 4861-4878.

Cunningham R., Desroches B., and Santor E. (2010). Inflation expectations and the conduct of
monetary policy: a review of recent evidence and experience, Bank of Canada Review,
Spring 2010, 13-25.

Debabrata Patra, M. and Ray, P. (2010). Inflation expectations and monetary policy in India:

an empirical exploration, IMF Working Papers, 1-26.

Dopke, J., Dovern, J., Fritsche, U., & Slacalek, J. (2008). The dynamics of European inflation
expectations. The BE Journal of  Macroeconomics, 8(1). doi:
https://doi.org/10.2202/1935-1690.1540

Dréger, L. (2015). Inflation perceptions and expectations in Sweden—Are media reports the
missing link?. Oxford Bulletin of Economics and Statistics, 77(5), 681-700.

Dupor, B., Kitamura, T. and Tsuruga, T. (2010). Integrating sticky prices and sticky information,
The Review of Economics and Statistics, 92(3), 657-669.

Emirmahmutoglu, F., & Kose, N. (2011). Testing for Granger causality in heterogeneous mixed
panels. Economic Modelling, 28(3), 870-876.

European Commission. (2014). Inflation perceptions and expectation dynamics in the EU:
evidence from BCS survey data", European Business Cycle Indicators, 3rd quarter 2014,
pp- 7-12:
http://ec.europa.eu/economy_finance/publications/cycle indicators/2014/pdf/ebci 3 en.

pdf

27



Eusepi, S., and Preston, B. (2010). Central bank communication and expectations stabilization,
Social Science Electronic Publishing, 2(3), 235-271.

Fisher, R.A. (1932). Statistical methods for research workers, 4th edition. Oliver and Boyd,

Edinburgh.

Friedman, M. (1977). Nobel lecture: inflation and unemployment, Journal of Political
Economy, 85, 451-472.

Friedrich, C. (2016). Global inflation dynamics in the post-crisis period: What explains the

puzzles? Economics Letters 142(C), 31-34.

Frohman, A. Leroy L.O. and D. Thomas (1981). Uncertainty costs of high inflation. Voice of
the Federal Reserve Bank of Dallas. July, 1-9.

Frommel, M., Garabedian, G. and Schobert, F. (2011). Monetary policy rules in Central and
Eastern European Countries: Does the exchange rate matter?, Journal of
Macroeconomics, 33(4), 807-818.

Girardi, A. (2014). Expectations and macroeconomic fluctuations in the euro area, Economics
Letters, 125(2), 315-318.

Horvéath, R. and Matéja, J. (2011). How are inflation targets set?, International Finance, 14(2),
265-300.

Hubert, P. and Mirza, H. (2014). Inflation expectation dynamics: the role of past, present and
forward looking information, Observatoire Francais des Conjonctures Economiques
(OFCE), No. 2014-07.

Ichiue, H., & Nishiguchi, S. (2015). Inflation expectations and consumer spending at the zero
bound: Micro evidence. Economic Inquiry, 53(2), 1086-1107.

Jarocinski, M. (2010). Responses to monetary policy shocks in the east and west of Europe: a

comparison. Journal of Applied Econometrics, 25, 833-868.

Khan, M., Kebewar, M. and Nenovsky, N. (2013). Inflation uncertainty, output growth
uncertainty and macroeconomic performance comparing alternative exchange rate
regimes in Eastern Europe, Output Growth Uncertainty and Macroeconomic
Performance Comparing Alternative Exchange Rate Regimes in Eastern Europe
(March 25, 2013). arXiv preprint arXiv:1303.6192.

Kim,J. I. and Lee, J. (2013). How important are inflation expectations in driving Asian inflation?

28



BIS Papers chapters, No. 70, 41-63.

Koop G, and Onorante L (2012). Estimating Phillips curves in turbulent times using the ECB’s
Survey of Professional Forecasters. ECB Working Paper Series, No. 1422.

Laforte, J. P. (2007). Pricing models: a Bayesian DSGE approach for the US economy, Journal
of Money, Credit and Banking, 39(s1), 127-154.

Lanne, M., Luoma, A. and Luoto, J. (2009). A naive sticky information model of households’
inflation expectations, Journal of Economic Dynamics and Control, 33(6), 1332-1344.

Leduc, S., Sill, K. and Stark, T. (2007). Self-fulfilling expectations and the inflation of the
1970s: evidence from the Livingston survey, Journal of Monetary economics, 54(2), 433-
459.

Leduc, S. and Sill, K. (2013). Expectations and economic fluctuations: an analysis using survey

data, Review of Economics and Statistics, 95(4), 1352-1367.

Lyziak, T. (2013). Formation of inflation expectations by different economic agents: the case
of Poland. Eastern European Economics, 51(6), 5-33.

Lyziak, T., and Mackiewicz-Lyziak, J. (2014). Do consumers in Europe anticipate future
inflation? Has it changed since the beginning of the financial crisis? Eastern European
Economics, 52(3), 5-32.

Lyziak, T. (2016). Survey measures of inflation expectations in Poland: are they relevant from
the macroeconomic perspective? Baltic Journal of Economics, 16(1), 33-52.

Lyziak, T., and Paloviita, M. (2017). Anchoring of inflation expectations in the euro area: recent
evidence based on survey data. European Journal of Political Economy, 46, 52-73.

Maag, T. (2010). Essays on Inflation Expectation Formation, KOF Swiss Economic Institute,
ETH Zurich.

Mackowiak, B., & Wiederholt, M. (2015). Business cycle dynamics under rational inattention.
The Review of Economic Studies, 82(4), 1502-1532.

Mankiw, N. G. and Reis, R. (2002). Sticky information versus sticky prices: a proposal to
replace the New Keynesian Phillips Curve, The Quarterly Journal of Economics, 117(4),
1295-328.

Mavroeidis, S., Plagborg-Mpgller, M. and Stock, J. H. (2014). Empirical evidence on inflation

expectations in the New Keynesian Phillips Curve, Journal of Economic Literature, S2(1),

29



124-188.

Nedeljkovi¢, M., Savic, N., and Zildzovic, E. (2017). Inflation targeting and the anchoring of
inflation expectations in the CEE countries, Panoeconomicus, 64(4): 423-437.
Nielsen, H. (2003). Inflation expectations in the EU: results from survey data. Discussion Paper
no. 13/2003, Collaborative Research Center 373, Humboldt University, Berlin.
Nenovsky, N. and Villieu, P. (2011). EU enlargement and monetary regimes from the insurance

model perspective, Post-Communist Economies, 23(4), 433-447.

Paloviita, M. (2009). Estimating open economy Phillips curves for the euro area with directly
measured expectations, New Zealand Economic Paper, 43(3), 233-254.

Payne, J. E. (2008). Inflation and inflation uncertainty: evidence from the Caribbean region,
Journal of Economic Studies, 35(6), 501-511.

Pesaran, M. H. (2004). General diagnostic tests for cross section dependence in panel.
Cambridge Working Papers in Economics No. 0435. Faculty of Economics, University
of Cambridge.

Pesaran, M. H. (2006). Estimation and inference in large heterogeneous panels with multifactor
error structure, Econometrica, 74 (4), 967-1012.

Pfajfar, D. and Santoro, E. (2010). Heterogeneity, learning and information stickiness in
inflation expectations, Journal of Economic Behavior & Organization, 75(3), 426-444.

Potjagailo, G. (2017). Spillover effects from Euro area monetary policy across Europe: A
factor-augmented VAR approach. Journal of International Money and Finance, 72,
127-147.

Pradhan, R.P., Arvin, M.B., Samadhan, B., and Tanejha, S. (2013). The impact of stock market
development on inflation and economic growth of 16 Asian countries: A panel VAR
approach, Applied Econometrics and International Development, 13(1), 203-220.

Pradhan, R.P., Arvin, M.B., Norman, N.R., and Nishigaki, Y. (2014). Does banking sector
development affect economic growth and inflation? A panel cointegration and causality
approach, Applied Financial Economics, 24(7), 465-480.

Pradhan, R.P., Arvin, M.B., and Bahmani, S. (2015). Causal nexus between economic growth,
inflation, and stock market development: The case of OECD countries, Global Finance

Journal, 27, 98-111.

30



Premik, F., and Stanistawska, E. (2017). The impact of inflation expectations on Polish
consumers’ spending and saving, Eastern European Economics, 55(1), 3-28.

Rafiq, S. (2014). Decomposing UK inflation expectations using survey-based measures.
Macroeconomic Dynamics, 18(07), 1508-1538.

Rahman, S. and Serletis, A. (2009). The effects of inflation uncertainty: some international
evidence, Journal of Economic Studies, 36(5), 541-550.

Rudd, J. and Whelan, K. (2007). Modeling inflation dynamics: a critical review of recent

research, Journal of Money, Credit and Banking, 39(s1), 155-70.

Skare, M., and Caporale, G.M. (2014). Short-and long-run linkages between employment
growth, inflation and output growth: evidence from a large panel, Technological and
Economic Development of Economy, 20(3), 554-575.

Trehan, B. (2015). Survey measures of expected inflation and the inflation process, Journal of
Money, Credit and Banking, 47(1), 207-222.

Toda, H.Y., Yamamoto, T. (1995). Statistical inference in vector autoregressions with possibly

integrated processes. Journal of Econometrics, 66, 225-250.

Ueda, K. (2010). Determinants of households’ inflation expectations in Japan and the United
States, Journal of the Japanese and International Economies, 24(4), 503-18.

Wickens, M. 2008. Macroeconomic theory: A dynamic general equilibrium approach.
Princeton, NJ: Princeton University Press.

Xu, Y., Chang, H.L., Lobont, O.R. and Su, C.W. (2016a). Modeling heterogeneous inflation
expectations: empirical evidence from demographic data?, Economic Modelling, 57,
153-163.

Xu, Y., Liu, Z., Chang, H.L. and Su, C.W. (2016b). Does self-fulfillment of the inflation
expectation exist?. Applied Economics, 47(11), 1098-1113.

Xu, Y., Liu, Z. and Zhang, X. (2017a). Heterogeneous or homogeneous inflation expectation
formation models: a case study of Chinese households and financial participants, The
Singapore Economic Review, 62(4): 859-874.

Xu, Y., Liu, Z. , Jia, Z. , & Su, C. W. (2017b). Is time-variant information stickiness state-
dependent?. Portuguese Economic Journal, 16(3), 1-19.

Zhang, X., Chang, T., Su, C. W. and Wolde-Rufael, Y. (2016). Revisit causal nexus between

31



military spending and debt: A panel causality test, Economic Modelling, 52, 939-944.

32



% Czechia % Hungary

-8 -—_ -60 -4 T T T T T _ T T _ T T T T T T T T T T T -10
02 04 06 08 10 12 14 16 18 02 04 06 08 10 12 14 16 18
% Poland % Romania
12 70 50 80
10 "{ -60 40,‘;&,‘ 4 A . -60
i L Ay W
0 \ ot VAT WA 40
6, I ! § i La0 207w, W { o
e | o, . ‘Lh \" \,“ ,’\\/I""
20 . | I 20
|“ M
10 . ““\“ "|'1v"\\1'_,~..-.f 0
0+ --20
-4 T T T T T T T T T T T T T T T T T T _10 _10 T T T T T T T T T T T T T T T T T T _40
02 04 06 08 10 12 14 16 18 02 04 06 08 10 12 14 16 18
— Actual inflation for the next 12 months ----- Inflation expectation for the next 12 months

——-— Balance statistic

Figure 1 Actual and expected inflation rates for the next 12 months in six CEE countries. Note:
Inflation expectations are based on the quantitative method using running means of actual
inflation. The left axis denotes the actual and expected inflations in percentage and the right axis
represents the balance statistic.
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Table 1. Summary statistics of actual and expected inflations for the next 12 months

Countries Mean Max Min  Std. Dev. Skew. Kurt.
Actual Inflation
Czechia 2.029 46.902 -8.861 5.734 2916 20.463
Hungary 3.861 31.830 -8.774 6.272 1.129 5.835
Latvia 3.960 38.923 -12.213 7.656 0.752  4.832
Lithuania 2717 35.782 -14.273 6.497 0919 5.626
Poland 1.995 13.510 -6.314 3958 0.300 2.922
Romania 6.465 37.654 -26.722 8392 1.014 5972
Inflation Expectation
Czechia 2248  7.045 1.098 0.878 2.026  8.826
Hungary 5.864 11.193 2.733 1.938 0.039 1995
Latvia 3.483  7.030 -0.531 1.454 0.142  2.866
Lithuania 2.254 4533 0.005 1.013 -0422 2364
Poland 2409  7.022 1.172 0.871 1.729  8.043
Romania 15.584 43.610 2222 9.090 0940 3.443
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Table 2. ADF tests for actual and expected inflations and cross-sectional dependence tests

Inflation Inflation Expectation Balance Statistic
Country First First First

leve difference level difference dmax;  level difference dmax;
Czechia  0.116 0.000 0.001 — 2 0.004 — 2
Hungary  0.000 — 0.076 — 1 0.295 0.000 1
Latvia 0.294 0.000 0.207 0.000 2 0.065 — 2
Lithuania 0.077 — 0411 0.000 2 0.220 0.000 2
Poland 0.000 — 0.000 — 2 0.132 0.000 2
Romania  0.000 — 0.192 0.000 2 0.340 0.000 2
CDgp 255.768%** 278.102%**
CDim 43.958%*** 48.036%***
CD 14.423%%* 15.026%**

Notes: The first six rows in this table report the p-values of ADF tests for actual and expected inflations in
levels and first differences. dmax; denotes the maximal order of integration suspected to occur between
actual and expected inflations. CDgp, CDry, and CD are the cross-sectional dependence tests of Breusch and

Pagan (1980) and Pesaran (2004, 2006), respectively. *** indicates significance at the 1% level.
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Table 3. Panel Granger non-causality test results of CEE countries (quantified inflation

expectations)

o Ho: 7, does not Granger cause m;; Ho: m;; does not Granger cause w;,
Wald statistics

Coef. Wald Coef. Wald

Czechia -1.607 3.665%* 0.225 6.006%**
Hungary -0.790 1.236 0.139 31.269%**
Latvia -2.533 2.075 0.194 8.025%:**
Lithuania 0.008 0.511 0.057 13.094%%*
Poland -2.019 5.703* 0.145 12.049%%*
Romania -2.332 5.672% 0.367 49 55 ***
Fisher Statistic 25.228%** 132.263***

Notes: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively. This table reports the
Wald statistics and significance of the null hypothesis (Ho) using quantified inflation expectations for the
full-sample period of May 2001 to May 2019. The critical values of Wald statistics are estimated based on
10,000 bootstraps. Coef. is the sum of coefficients of the independent variable with various lag orders

selected by minimizing the SBC.
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Table 4. Panel Granger non-causality test results of CEE countries (the balance statistic)

Ho: mf, does not Granger cause m;; Ho: m; does not Granger cause 7,

Wald statistics

Coef. Wald Coef. Wald
Czechia -0.637 2.429 2.795 4.565%*
Hungary -0.963 2.898% 1.258 5.926%*
Latvia -0.531 3.897%* 1.087 3.958**
Lithuania -2.087 1.359 3.286 9.626%**
Poland -0.151 11.516%%** 1.862 3.620
Romania 0.123 1.384 1.389 39.99%**
Fisher Statistic 33.346%** 82.141%**

Notes: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively. This table reports the
Wald statistics and significance of the null hypothesis (Ho) using the balance statistic to measure inflation
expectations for the full-sample period of May 2001 to May 2019. The critical values of Wald statistics are
estimated based on 10,000 bootstraps. Coef. is the sum of coefficients of the independent variable with

various lag orders selected by minimizing the SBC.
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Table 5. Panel Granger non-causality test results of CEE countries (pre and post the financial

crisis)
Wald Ho: mj, does not Granger cause ;, Ho: m; does not Granger cause ;;
a . . .. . .. . . .
statistics pre-crisis period post-crisis period pre-crisis period post-crisis period
Coef. Wald Coef. Wald Coef. Wald Coef. Wald
Czechia -1.959 2.147 -1.708 1.212 0.265 5.088%*  0.112 1.645
Hungary 1.222 0.127 -2.044 1.618 1.222 7.098%%* 0,093 14.958%**
Latvia -3.982 4.040** 0.820 0.051 0.149 4.619*%%  0.287 1.087
Lithuania  -3.507 2.394 3.535 1.835 0.036 8.769***  (0.085 0.836
Poland -1.438 3.234%* -1.595 0.691 0.206 9.809***  (0.071 1.279
Romania -3.905 1.058 -2.257 5.892%* 1.329 36.300%%*  (0.171 22.647***
Fisher
L. 25.063%* 21.824* 96.705%*** 60.596%**
Statistic

Notes: *** ** and * indicate significance at the 1%, 5%, and 10% level, respectively. This table reports the
Wald statistics and significance of the null hypothesis (Ho) using quantified inflation expectations for
subsamples. The pre-crisis period covers May 2001 to October 2009, and the post-crisis period ranges from
November 2009 to May 2019. The critical values of Wald statistics are estimated based on 10,000 bootstraps.
Coef. is the sum of coefficients of the independent variable with various lag orders selected by minimizing

the SBC.
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APPENDIX
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Figure A. IQVs in CEE countries. Note: The IQV quantifies the inflation expectation disagreement of

respondents. IQV = 2(1 — Y71 ¢%), where ¢; is the fraction of answers in category i.
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