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Abstract
The question underlying the research problem addressed by this study concerns 
various factors, including uncertainty, that could affect forecast errors. Previous 
works, focusing mainly on world-leading economies, are inconclusive on how eco-
nomic agents form inflation forecasts or why forecast errors occur. There is a gap in 
the empirical literature that needs to be filled. The analysis covers the 2016–2020 
period and seven economies: Albania, Czechia, Hungary, Poland, Romania, Serbia, 
and Turkey. We verify whether forecast errors are driven by production, inflation, 
exchange rates, interest rates, oil prices, changes in the tone of the central bank’s 
releases and their uncertainty. We assess whether economic agents can process 
available information to present accurate inflation forecasts. The results suggest that 
neither consumers nor professionals do—they present inaccurate forecasts regularly. 
The results suggest that exchange rate volatility is the most important variable that 
positively affects forecast errors, followed by inflation and its volatility. This con-
firms (in most cases) a theoretical assumption that a stable environment is better 
for long-term development as lower inflation forecast errors allow for the optimi-
zation of economic decisions. The study implies that mechanisms supporting fore-
casting during turbulent times must be strengthened. It presents the set of variables 
that should be analyzed more carefully by consumers and professionals. In addition, 
central banks could provide more precise communication regarding the evolution 
of error drivers. Our results build on existing literature by explicitly linking macro-
economic uncertainty with forecast errors including for small open economies from 
Eurasia.
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1  Introduction

Our aim in this study is to investigate the relationships between inflation forecast 
errors and economic uncertainty arising from global and local factors. The research 
problem of the relationship between expectations and uncertainty is studied in the 
comparative context of professionals and consumers operating in small open econ-
omies. We also address a research question on the similarities of the expectation 
errors between professionals and consumers in a volatile environment. In addition, 
we address the issue of forecast accuracy as driven by domestic factors and global 
factors.

More generally, this study’s research problem concerns the identification of the 
most important determinants of inflation forecast errors. Forecasting inflation, or 
broadly speaking, forecasting economic perspectives, is crucial for all economic 
agents: households, companies and policy-makers such as governments and central 
banks. If forecasts are error free, economic decisions, including price setting, wage 
negotiations, consumption and investment decisions, made by economic agents 
could translate into better economic outcomes. It applies primarily to inflation 
expectations, which are within the scope of this study, as they are the most powerful 
drivers of inflation and output. This is why the research problem of this examination 
also matters for central banks—successful guidance of inflation expectations facili-
tates achieving the inflation target. Identifying the determinants of inflation forecast 
errors is the first step toward their management by an individual economic agent and 
policy-makers.

Our motivation for addressing this issue is twofold. First, it is about the impor-
tance of expectations for monetary policy conduct. The pivotal role of expectations 
in monetary policy conduct as presented by Woodford (2003) is not questioned. 
Inflation targeting central banks (CBs), including those from our sample, closely 
monitor the evolution of inflation expectations to follow the theoretical premises 
that background their monetary framework. Models rooted in new neoclassical syn-
thesis perceive inflation expectations as the critical drivers of inflation directly and 
through output Gali (2008). Thus, central banks attempt to steer inflation expecta-
tions. In conditions of increased volatility, it might not be possible to anchor them to 
the inflation target. Nevertheless, keeping expectations forward-looking—not linked 
to the past evolution of the economy, namely inflation and production, facilitates 
expectations’ response to policy measures. Recognizing the patterns of expectation 
formation, including drivers of their errors, enables CBs to actively create commu-
nication and other policy tools to affect expectations and smooth monetary transmis-
sion. The importance of expectations appears clear in all inflation targeting econo-
mies, including small open economies from our sample. These countries are subject 
to multiple shocks arising from the local and global economies, and thus the ability 
not to transform shocks into expectations formation is important.

Second, despite the voluminous literature comprising both theoretical and 
empirical work on expectations, how inflation expectations are formed is not fully 
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recognized. From a theoretical perspective, various hypotheses explaining expec-
tation formation exist, including rational, adaptive (error-learning), adaptive learn-
ing, and bounded- and near-rationality hypotheses. Theoretical considerations are 
complemented by empirical tests of formation patterns, disagreement, heterogene-
ity, (de)anchoring or forecast errors. Studies on expectations formation return to the 
centre of economic discussion when uncertainty increases. This is why we are par-
ticularly interested in investigating expectation error drivers among the volatility of 
economic outcomes.

This paper investigates inflation expectations of professionals and consumers 
in seven post-transition European economies: Albania, Czechia, Hungary, Poland, 
Romania, Serbia, and Turkey. The common denominator of our sample is the mon-
etary policy strategy implemented by the studied central banks, namely inflation 
targeting (IT). The sample spans from 2016 to 2020. After running preliminary 
verification, we noticed that up to 2016, the forecasts were much less accurate than 
afterward. The end of the research period was set at 2020, as with the end of that 
year the pandemic effects became reflected in macro data.

This study focuses on inflation expectation errors1. Before discussing forecast 
errors, we test the rational expectations hypothesis. Non-rationality of expecta-
tions allows the possibility of studying errors multi-dimensionally: comparing them 
between professionals and consumers, discussing drivers of forecast errors among 
the uncertainty of macro variables, including how central banks communicate and 
the political uncertainty occurring in European economies.

We consider inflation forecasts presented by professionals (Consensus Econom-
ics Consensus Forecast) and consumers (Business and Consumers Survey). Both 
series need to be processed: we derived fixed-horizon forecasts (12 M) for profes-
sionals and quantified consumer expectations with a probabilistic method. After 
pre-processing the data, we tested the forecasts’ unbiasedness and macroeconomic 
efficiency. These standard tests are run to reject the rationality of expectations and, 
as far as macroeconomic efficiency is considered, to determine the starting point set 
of forecast error drivers.

To verify the drivers of forecast errors, we estimate panel models where inflation 
forecast errors are regressed against several potential determinants, including uncer-
tainty (or volatility) in /a/ observed inflation, /b/ industrial production, /c/ exchange 
rates, /d/ interest rates, and /e/ oil prices. The macroeconomic variables encompass 
the domestic drivers of inflation expectations and global factors (oil prices). In addi-
tion, we test the dependence of forecast errors and the central bank tone estimated 
by applying the dictionary method. A recent strand of work investigates relation-
ships between expectations and central bank tone, as presented by Baranowski et al. 
(2021) and Szyszko et  al. (2022), and confirms that communication nuances add 
value to the expectation formation process.

In the study, we measure uncertainty as the standard deviation of a given vari-
able (e.g. inflation rate, industrial production growth rate, or interest rate). Such an 
approach is not the only option to define uncertainty, but it is well-embodied in the 

1  In this article, we use the terms forecast and expectations interchangeably.
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theory of economics (see, e.g., Wander and D’Vari (2003)). In the basic setup of our 
models, we approximate uncertainty by the standard deviation of observed values in 
the past 12 months. As a robustness check, we apply this proxy for 6 months. Eco-
nomic agents, mainly consumers, could focus on the most recent events when form-
ing their expectations. Regarding the monetary policy tone variable, we estimate 
tone uncertainty as the difference between two subsequent releases made by central 
banks and published with their decisions on policy settings. We thus assume that the 
more volatile the path of the economy follows, as reflected by higher fluctuations, 
the more uncertain the future will be, making it more challenging to formulate accu-
rate forecasts. We hypothesise that the stable past evolution of economic indicators 
translates into more accurate inflation forecasts. There are several papers suggesting 
that uncertainty matters for forecast accuracy. Most past studies discuss the accuracy 
of micro-data forecasts during increased volatility. They suggest that the accuracy of 
analyst forecasts of earnings is compromised at times of increased economic policy 
uncertainty when market volatility and information opacity are high (Chahine et al., 
2021). Findings reveal that when uncertainty is high, analysts’ earning forecasts are 
more timely but less accurate (Amiram et al., 2018). Economic policy uncertainty 
also positively affects analyst forecast errors (Biswas, 2019 and Chourou et  al., 
2021). Regarding essential macroeconomic time series, Reif (2021) found for the 
US data that information on macroeconomic uncertainty improves forecast accuracy.

We apply fixed-effect panel models to study the vulnerability of the inflation fore-
cast error to economic uncertainty. Models are estimated separately for professionals 
and consumers and for the absolute value of the nominal and relative forecast error. 
Panels are run for the full sample, EU member states, non-EU economies and the 
full sample excluding Turkey. Our results indicate that consumers rely more on basic 
economic variables (captured by our models) when forecasting inflation than profes-
sionals. Inflation forecast errors are explained by the level of economic variables 
and, to a lesser extent, by their volatility.

Our contribution to the literature is as follows. First, although numerous stud-
ies investigate inflation forecast errors, we attribute them to the uncertainty of 
macroeconomic variables. There are some previous papers discussing uncertainty 
effects on expectations such as Coibion et al. (2022). However, they focus primarily 
on the world-leading central banks. Our sample of post-transformation economies, 
not being at the centre of the research discussion, constitute the value added of this 
study. Conducting economic studies of local economies matters by providing impli-
cations for local policymakers. Moreover, it could be constrained due to limited data 
availability. We show that the role of the risk associated with the macro variables is 
unambiguous—it can contribute to the growth or decline of the error, which is not in 
line with most papers regarding forecast accuracy as presented above. The direction 
of the reaction is counterintuitive for most of the variables—when their volatility 
increases, economic agents can provide more accurate forecasts. We discuss these 
findings and their rationale in Sect. 5.2. Eventually, we test the role of policy com-
munication tone and its effect on expectation errors augmenting the existing litera-
ture investigating the tone effect for expectations as presented by Baranowski et al. 
(2021) and Szyszko et al. (2022).
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The paper is structured as follows. The literature review (Sect. 2) appears after 
this introduction. Section 3 presents the data used. The methodology is described in 
Sect. 4. Section 4 presents, interprets and discusses the outcomes of our models. In 
the last section, we discuss the results and formulate conclusions.

2 � Literature review

Since the neoclassical revolution in macroeconomics, monetary transmission mod-
els based on New Keynesian frameworks have assumed the rationality of inflation 
expectations. A voluminous empirical literature rejects the rational expectations 
hypothesis (REH) as presented for European economies by Łyziak and Mackiewicz-
Łyziak (2014). Moreover, theoretical extensions of the baseline model that account 
for non-rational expectations exist (Woodford, 2013). Nonetheless, the question of 
expectations properties remains open and—when expectations are studied—the 
investigation starts with testing the unbiasedness and efficiency of forecasts, as dis-
cussed in the seminal paper by Holden and Peel (1990). An empirical rejection of 
the REH creates the possibility to investigate forecast errors, including their driv-
ers. The accuracy of the inflation forecast is not linked to the degree of forward-
lookingness of inflation expectations. However, the general conclusion from previ-
ous papers suggests that professionals are more forward-looking and more accurate 
when presenting their forecasts than consumers (Gerberding, 2001; Berge, 2018; 
Szyszko et al., 2020). Previously identified discrepancies between forecasts by pro-
fessionals and households motivate us to compare expectations properties, including 
forecast errors between these two groups of economic agents.

Empirical papers investigating the relationship between economic uncertainty 
and forecast accuracy suggest that increased volatility induces less accurate forecasts 
as presented by Amiram et al. (2018) and Chahine et al. (2021). This strand of the 
literature focuses mostly on microeconomic forecasts as companies’ earnings. When 
macroeconomic forecasts are discussed in terms of uncertainty, Reif (2021) found 
in US data that including information on macroeconomic uncertainty improves 
the forecast accuracy. Uncertainty was identified as a relevant factor for forecast-
ing recession, again for US data by Balcilar et al. (2016) and Pierdzioch and Gupta 
(2017). Uncertainty can also help predict growth in the US (Bekiros and Paccagnini, 
2015 and Segnon et al., 2018). None of these contributions considers inflation fore-
casts as we do in this study. Moreover, note that most of the papers cover the US or 
other leading central banks. Time series available for the most developed economies 
linked to, i.a., central bank transparency and the maturity of financial markets are 
often not available for small open economies.

After devising the setup of this study, we reviewed empirical papers focusing 
on inflation and forecasting inflation. First, we searched for the possible drivers of 
expectation errors among standard macroeconomic and financial variables recog-
nized as inflation and inflation expectations drivers. Other authors apply the same 
approach. Bec and De Gaye (2016) empirically investigate the impact of oil price 
forecast errors on US, UK, and French inflation forecast errors during the period 
1992–2013. The study concludes that there is a significant contribution of oil price 
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forecast errors to explaining inflation forecast errors, whatever the country or period 
considered. This justifies our approach to include the volatility in oil prices as one 
of the explanatory variables in the econometric model. Another justification for 
including oil prices in the model comes from the paper by Castillo et al. (2020), who 
show that higher oil price volatility induces higher average inflation levels. Glas 
and Drechsel (2021) analyze the role of ex ante conditioning variables for macro-
economic forecasts, including inflation forecasts. They show that inflation forecasts 
are closely associated with oil price expectations, while forecast errors are strongly 
related to assumption errors. Oil price errors and wage growth errors are the most 
important for inflation. This study also shows the need to include oil prices in our 
considerations. Kim and Kim (2019) use a Bayesian DSGE approach to analyze the 
dynamics of inflation forecast errors. They address how actual inflation and inflation 
forecasts respond to various exogenous economic shocks (including supply, demand, 
and inflation target shocks). The authors find that supply shocks and measurement 
errors in inflation are dominant forces driving variations in inflation forecast errors. 
In contrast, secular shifts in inflation are generated mainly by supply and inflation 
target shocks. Based on these findings, our model includes the variables related to 
demand- and supply-side shocks (industrial production, oil prices and interest rates). 
Apergis (2017) uses a similar set of variables, investigating the impact of both asset 
and macroeconomic forecast errors on inflation forecast errors in the USA. The set 
of forecasts of macroeconomic variables used in the study comprises exchange rates, 
3-month bill rates, 10-year bond rates, housing prices, the manufacturing index PMI 
and GDP. The forecasts of asset prices are approximated by S &P 500 forecasts. The 
author documents a significant impact of both types of forecast errors on the expla-
nation of inflation forecast errors, which was another inspiration for our research.

Second, we introduce two additional perspectives besides the standard driv-
ers of expectation errors. The first regards monetary policy communication tone. 
There is broad evidence that policy transparency and communication affect expecta-
tions in many ways, allowing for their alignment with the inflation target (Geraats, 
2014) or greater coordination between central banks’ forecasts and private forecasts 
(Ehrmann et  al., 2012; Hubert, 2015). The effect is also found for inflation fore-
cast errors: Gamber et al. (2015) analyze the distribution of inflation forecast errors 
in the US during the period 1984–2007. According to their findings, since 1994, 
when the Fed moved toward greater transparency, its forecasting record ceases to 
be significantly better than the forecasting record composed of randomly assigned 
forecasts. In this study, we want to verify whether policy communication tone vola-
tility, as detected by the dictionary method, affects inflation expectations. Thus, we 
diverge from transparency or communication policies understood generally. Instead, 
we encode policy communication regarding the central bank releases published with 
the policy setting decision. The tone of communication is detected using the diction-
ary method as presented by Algaba et al. (2021) and applied by Hansen and McMa-
hon (2016) and Baranowski et al. (2021). Baranowski et al. (2021) and Szyszko et al. 
(2022) have already found the effect of tone on expectations. This study attempts to 
identify whether tone volatility affects expectation errors.

Finally, we introduce the economic policy uncertainty index (EPU) into our 
model—a proxy for policy uncertainty occurring in the European Union. This index 
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was used in a relatively recent paper by Binder et al. (2022) that studied the term 
structure of uncertainty of (inter alia) inflation forecasts. Uncertainty was measured 
as a standard deviation of the density of the forecast. The authors reveal a statis-
tically significant relationship between forecast uncertainty and economic policy 
uncertainty. The latter result justifies our inclusion of this measure in the set of 
explanatory variables.

As the literature review above indicates, inflation forecast errors are the topic of 
many empirical studies. However, we have not seen a study that attempts to empiri-
cally investigate the determinants of inflation forecast errors in terms of the uncer-
tainty of macroeconomic variables. The current study is likely to build on the exist-
ing literature that discusses expectations.

3 � Data

We collected monthly data for the 2016–2020 period for Albania, Czechia, Hun-
gary, Poland, Romania, Serbia, and Turkey. The central banks of the economies 
we discuss implement inflation targeting. Nevertheless, their experience in policy 
strategy that focuses on expectation formation varies.2 The common denominator 
of the countries studied is inflation targeting implementation and their recent transi-
tion from centrally planned to market economies. Similar to the experience in imple-
menting IT frameworks, the economies we discuss have different levels of market 
orientation. Most studies focus on world-leading central banks–this study coverage 
builds on the literature on expectations formation under IT regimes in less apparent 
economies.

The study focuses on expectation formation and errors. Except for the expecta-
tions of professionals and consumers (described in Sect. 3.1)—our dependent varia-
bles— we collect and process monthly data on macroeconomic indicators that could 
explain expectation errors, monetary policy communication tone and an economic 
policy uncertainty index (see Sect. 3.2). Table 1 presents details regarding the data 
sources.

3.1 � Dependent variable

This study examines and compares the dependent variable, inflation expectations, 
for consumers and professionals. Consumer data are derived from Business and 
Consumer Surveys. The survey question on the expected inflation rate is qualita-
tive3. Expectations are quantified by the canonical probabilistic method of Carl-
son and Parkin (1975) adjusted for the polychotomous (five question) survey as 

2  IT was implemented in our countries of focus as follows: Albania in 2008, Czechia in 1998, Hungary 
in 2001, Poland in 1999, Romania in 2005, Serbia in 2009 and Turkey in 2006.
3  ‘When compared to the past 12 months, how do you expect consumer prices to develop in the next 12 
months?’ 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’ (Commission, 2016).
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presented by Batchelor and Orr (1988). According to a comprehensive survey 
conducted for European economies by Szyszko et al. (2020), probabilistic meth-
ods outperform alternative specifications for expectation quantification. We avoid 
its detailed presentation here because the method and procedure are commonly 
acknowledged.

Professional expectations are derived from Consensus Economics Consensus 
Forecast data. As the Consensus Economics forecasts are fixed-event, we apply 
the approach of (Dovern et al., 2012) to transform them into fixed-horizon (12 M) 
forecasts. The professionals present their inflation expectations at the end of the 
current and the next calendar year. Dovern et al. (2012) approximate fixed-hori-
zon forecasts as a weighted average of fixed-event forecasts. Let us denote by 
Fe
y0,m,y1

(x) the fixed-event forecast of variable x for year y1 formulated in month m 
of the previous year, y0 = y1 − 1 . Let us then denote by Fh

y0,m,12
(x) the fixed-hori-

zon, twelve-month-ahead forecast made at the same time. The fixed-horizon fore-
cast for the next 12 months is approximated as an average of the forecasts for the 
current and next calendar year weighted by their share in the forecasting horizon:

Primary time series with consumer and professional expectations were used to test 
the rationality of private inflation forecasts and then discuss their errors. There is no 
consensus in the literature on how to calculate forecast errors. For instance, Nolte 
et al. (2019) calculate inflation forecast errors as the deviation from rational expecta-
tions, as opposed to the deviation from realized inflation. Yet another approach is to 
calculate the error as the difference between the yearly forecast and the annualized 
inflation rate – see, e.g., Berge (2018). This study analyses two kinds of forecast 
errors – nominal and relative. Including different variants of errors, both nominal 
and relative, is a commonly applied procedure when errors are discussed as pre-
sented for inflation forecasts by Łyziak and Mackiewicz-Łyziak (2014) and Dellas 
et al. (2018). The errors are included in two variants in the final estimations of the 
econometric model. The first variant represents the inflation forecast error calculated 
in percentage terms, i.e., the absolute value of the error divided by the observed 
inflation rate. It is called a relative or percentage error. Such an approach results 
from the fact that an error of 1 p.p. is serious when inflation stands at, e.g., a 2% 
level but is negligible if the inflation rate exceeds, e.g., 20%. However, this approach 
also has a serious shortcoming. Suppose that realized inflation is close to 0%. In that 
case, the relative error may be excessively high (for example, if we divide the error 
of 3 p.p. by the observed inflation rate of 0.1%, we obtain the value of the relative 
error equal to 30; moreover, in the case of stable prices, any error turns out to be 
infinitely high). That is why we also include the second variant of the dependent 
variable in the calculations. This variant represents the absolute value of the forecast 
error (without dividing it by the observed inflation rate). It is called a nominal error.

(1)Fh
y0,m,12

(x) =
12 − m + 1

12
⋅ Fe

y0,m,y0
(x) +

m − 1

12
⋅ Fe

y0,m,y1
(x)
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Let us denote by en
y0,m

(x) the forecast error of the prediction formulated in month 
m of year y0 and by xy1,m the realized value of variable x in month m of year y1 . The 
error is calculated as:

The relative forecast error er
y0,m

(x) of the prediction formulated in month m of year y0 
is the nominal error divided by the realized value of variable x:

As Fig. 1 presents, the error values vary across countries. We present the nominal 
errors on the left-hand side, while the right-hand side reports relative errors. The 
highest nominal errors (in absolute terms) were recorded for Turkey. However, the 
difference is negligible when relative errors are discussed.

The analysis of Fig.  1 leads to two conclusions. First, high forecast errors for 
Turkey result from the fact that it is an unstable emerging economy undergoing 
various economic and political shocks. The environment is characterized by high 
uncertainty. Unplanned actions by the government and the president reinforce this. 
The external environment is also unstable: turbulent relations with Greece, the 
closed border with Armenia, and military operations on the border of Turkey, Syria 

(2)en
y0,m

(x) = xy1,m − Fh
y0,m,12

(x)

(3)er
y0,m

(x) =
en
y0,m

(x)

xy1,m

(a) Nominal forecast error (professionals) (b) Relative error (professionals)

(c) Nominal forecast error (households) (d) Relative error (households)

Fig. 1   Inflation forecast errors formulated by professionals (a, b) and consumers (c, d)
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and Iraq (in the area of the so-called Kurdistan). This is strengthened by the high 
inflation observed in recent years. The above factors make it much more difficult 
to formulate accurate inflation forecasts. Second, all other countries in Fig.  1 are 
post-socialist countries. At the turn of the 1980s and 1990s, they transformed from 
centrally planned to market economies. They also took the same path of structural 
and institutional reforms, although they were launched at different times. Most of 
them belong to the European Union. As a result, these countries are subject to simi-
lar demand and supply shocks, both internal and external. Hence, these countries 
exhibit a relatively high degree of cyclical convergence, and as a result, inflation 
forecast errors show similar fluctuations.

Tables 27 and 28 present statistical proprieties of forecast errors for our sample. 
Note that forecasts by Albanian professionals are the only case where, on average, 
expected inflation is undershot. Statistics for Turkey (nominal errors) confirm higher 
levels and volatility of inflation expectations as presented in Fig.  1. As Table  26 
reports, forecast errors are, on average, different for consumers and professionals in 
most cases, regardless of the error. Albania, Poland and Serbia exhibit no difference 
in relative errors.

3.2 � Explanatory variables

Inflation forecasts are affected by both nominal and real macroeconomic varia-
bles reflecting current and past macroeconomic performance. As a result, we have 
decided to choose the following variables that should impact inflation expectations: 
inflation itself, industrial production, the exchange rate, the interest rate, and oil 
prices (see Table 1 for details). We assume that uncertainty regarding these varia-
bles may cause the inflation forecast error. Therefore, in the econometric models, we 
regress the inflation forecast error against the volatility of these variables. The vola-
tility is approximated by the standard deviation of the respective variables’ observa-
tions taken from the last 12 months:

where �X,k is the standard deviation of variable X in the k-th month. There are 
numerous studies in the literature where uncertainty (or risk) is defined in this way 
(see, e.g., Wander and D’Vari (2003), Minot (2014), Mital et al. (2015) and Gülşen 
and Kara (2019)).

Beyond standard macroeconomic variables, we seek to test whether forecast 
errors are linked to monetary policy tone. The tone was derived from monetary 
policy releases published together with the immediate decision explanation (deci-
sion rationale, governor’s statement, minutes, press releases). Each central bank 
designs such documents. However, to a large extent, these releases exhibit a similar 
structure and content. A dictionary method we apply allows for tone classification, 
ordering, and quantification. This method has found broad application in previous 
studies to detect the tone as presented by Hansen and McMahon (2016), Bennani 

(4)𝜎X,k =

√

√

√

√
1

12

k−1
∑

i=(k−13)

(X − X̄2)
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and Neuenkirch (2017), Picault and Renault (2017), Baranowski et al. (2021, 2021) 
and Szyszko et al. (2022). The presented papers applied different lexicons to detect 
tone to discuss monetary-policy relevant issues. Our dictionary choice is to apply 
that proposed by Apel and Grimaldi (2014) because it is tailored to monetary policy 
analysis and is based on bigrams that make accurate classification possible for the 
phrases such as increasing unemployment. In this case, the increase does not denote 
better economic conditions that could suggest future policy tightening. The phrase is 
dovish, not hawkish.

We calculate the tone using the following equation:

where TONEt,i is the tone of the policy releases in period t for the i-th central 
bank; PositiveWordst,i is the number of expressions indicating strong economic 
conditions, and NegativeWordst,i is the number of expressions indicating weak 
economic conditions. The procedure returns a continuous variable TONEt,i for 
each set of press releases, the value of which varies from − 1 (all words are dov-
ish) to 1 (all words are hawkish). Tone estimations at the individual country level 
are presented in Fig.  2. Tone uncertainty is approximated by the change in the 
tone of the respective central bank’s communication between two announcements: 
ΔTonem−1 = Tonem−2 − Tonem−1.

We approximate the uncertainty regarding the macroeconomic situation in the 
region with the European policy-related economic uncertainty index taken from the 
Economic Policy Uncertainty (EPU) organization (see Baker et al. 2016; Index 2023 

(5)TONEt,i =
PositiveWordst,i − NegativeWordst,i

PositiveWordst,i + NegativeWordst,i

Fig. 2   Tone of central banks’ communication over 2016–2020
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for details). The index is based on newspaper articles regarding policy uncertainty 
in Europe. Two newspapers per country are incorporated into the index: Le Monde 
and Le Figaro for France, Handelsblatt and Frankfurter Allgemeine Zeitung for Ger-
many, Corriere Della Sera and La Stampa for Italy, El Mundo and El Pais for Spain, 
and The Times of London and Financial Times for the United Kingdom. The number 
of newspaper articles containing the terms uncertain or uncertainty, economic or 
economy and one or more policy-relevant terms is considered. All searches were 
conducted in the native language of the newspaper in question. Next, the raw EPU 
count is scaled by a measure of the number of articles in the same newspaper and 
month (see European Uncertainty Index, (2023) for more information). The index 
represents economic uncertainty in Europe (the whole region), although it does 
not include all European countries. From the perspective of our sample, the index 
represents an external variable that could affect the domestic situation due to obvi-
ous linkages between European economies. We decided to introduce the index of 
economic policy uncertainty as the additional explanatory variable for European 
Union member states only. Economic and political ties between EU economies 
are much closer than those between all countries covered by this study. It could be 
observed, inter alia, that the extraordinary policy measures by the European Cen-
tral Bank strongly influenced the financial markets of Czechia, Hungary and Poland 
(Grabowski and Stawasz-Grabowska, 2021).

The values of the EPU index are displayed in Fig. 3. The evolution of the index 
over time suggests volatility of economic uncertainty, with higher intensity at the 
beginning of this study research period.

Fig. 3   Economic Policy Uncertainty over the period 2016–2020
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4 � Methodology

The research procedure of this study covers:

•	 testing rationality of inflation expectations with unbiasedness and macroeco-
nomic efficiency tests,

•	 testing the impact of uncertainty on inflation forecast accuracy.

4.1 � Rationality of inflation expectations

To test the rationality of inflation forecasts, we only refer to two principal condi-
tions that need to be met to confirm REH: unbiasedness and macroeconomic effi-
ciency following the approach by Gerberding (2001) and Łyziak (2013). The 
applied specifications are theory related. Unbiasedness is tested with Eq. 6, where 
CPIy1,m represents inflation observed in the m-th month of year y1 and Fh

y0,m,12
(CPI) 

denotes the inflation forecast made 1 year ago for the 12 M horizon (formulated 
in month m of the previous year y0):

The expectations can be considered unbiassed when �0 is insignificantly different 
from 0 and � equals 1.

We also test the efficiency of forecasts. This condition is met if economic 
agents efficiently process available information while forming their expecta-
tions, meaning that forecast errors are orthogonal to the available information. 
The results of efficiency tests allow us to present the variables that could affect 
the forecast errors. Macroeconomic efficiency is described with the following 
equations:

where Ω is a set encompassing macroeconomic variables. In our case these are the 
logarithms of oil prices, logarithms of exchange rates, interest rates, IPI, CPI and 
central banks’ communication tone. All variables are included in the equation with 
lag 1 or 2. Due to the correlation between variables, we run macroeconomic effi-
ciency tests on each of them separately, which repeats the standard procedure (see 
Łyziak and Mackiewicz-Łyziak, 2014).

The second equation describing the efficiency of the forecasts takes the follow-
ing form:

where the current value of the error also depends on the error of the forecast formu-
lated in the previous month. In Eqs. (7) and (8), Ωy0,m−i

 denotes the set of economic 

(6)CPIy1,m = �0 + �Fh
y0,m,12

(CPI) + �t

(7)eZ
y0,m

(x) = �0 + �Ωy0,(m−2)
+ �m,

(8)eZ
y0,m

(x) = �0 + �Ωy0,(m−2)
+ �eZ

y0,(m−1)
(x) + �m,
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variables observed i months before formulating the forecast, while Z ∈ {n, r} , where 
n is the nominal error, while r-the relative error. For both specifications, we assume 
an information lag of 2 M to ensure that economic agents, especially non-profes-
sionals, have access to relevant macro news. Macroeconomic efficiency does not 
occur when � is significantly different from zero.

4.2 � Forecast error uncertainty

Eventually, we applied the classical approach and estimate the fixed effect model 
for the nominal and relative forecast error. The specification has been chosen 
based on the outcomes of the Hausmann test.

We estimate the model in the following form:

where Σy0,m
 encompasses standard deviations (calculated according to Eq.  (4)) 

of log oil prices, log exchange rates, CPI, IPI, IR, and the change in the 
tone of the respective central bank’s communication, lagged by one period: 
ΔTonem−1 = Tonem−2 − Tonem−1

The effect of each i-th explanatory variable on the forecast error does not vary over 
time. The ui,t s are random error terms that are specific to each time point. We assume 
that they are independent of the regressors. Finally, �0,i is an unobserved variable that 
represents the combined effects on the dependent variable of all variables specific to 
the given country but that does not change over time. In the fixed effect model, they 

(9)eZ
y0,m

(x) = �0,i + �Ωy0,(m−2)
+ �Σy0,m

+ ui,t,

Table 2   Unbiasedness tests 
results—professionals

Note R2 of the regression is 0.57

Estimate Std. Error t-value Pr (> |t|)

�0 0.196 0.204 0.959 0.338
� 0.997 0.043 23.004 < 0.001

Table 3   Unbiasedness tests 
results—consumers

Note R2 of the regression is 0.47

Estimate Std. Error t-value Pr(> |t|)

�0 1.306 0.203 6.425 < 0.001
� 1.010 0.054 18.546 < 0.001
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are treated as constants. m denotes the month of the year. The analogous model is esti-
mated for the relative forecast error.

For the EU economies, we also include in the set Σ the logarithmic values of the 
policy uncertainty index, lagged by two months. We include it only in the subset of the 
EU countries because the policy uncertainty index is based on press releases in West-
ern European economies. We expect that its impact on the inflation forecast error may 
be visible only in EU countries.

All the calculations have been performed in R, using packages panelr (Long, 2020) 
and plm (Croissant and Millo, 2008).

5 � Results

5.1 � Rationality of inflation expectations

In Table 2, we present the results of unbiasedness tests for professionals (Eq. 6) and 
in Table 3, we do so for consumers. The model was estimated for all the countries 
in the sample as a pooling regression. We observe that the coefficient � is insignifi-
cant for professionals and significantly greater than 0 for consumers, suggesting that 
consumer expectations are not free from systematic errors. The coefficient � equals 
0.997 for professional forecasters, with a 95% confidence interval of (0.91; 1.08). 
The respective interval obtained for consumers is (0.90;  1.12), confirming that in 
both cases, the value of � is equal to 1. The results of unbiasedness tests are sur-
prising because they suggest that professional forecasters present forecasts as being 
equal to actual future inflation on average (considered a random forecast error period 

Table 4   Efficiency tests 
results—professionals

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 0.089 0.041 2.169 0.031

ln(OIL)
m−2 0.068 0.009 7.223 < 0.001

IR
m−2 0.704 0.051 13.703 < 0.001

ER
m−2 0.011 0.021 0.541 0.589

IPI
m−2 − 0.141 0.023 − 6.259 < 0.001

CPI
m−2 0.823 0.061 13.534 < 0.001

Table 5   Efficiency test results—
consumers

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 0.158 0.039 4.048 0.000

ln(OIL)
m−2 0.065 0.009 6.851 0.000

IR
m−2 0.684 0.050 13.612 0.000

ER
m−2 0.022 0.021 1.083 0.280

IPI
m−2 − 0.168 0.022 − 7.537 0.000

CPI
m−2 0.903 0.054 16.701 0.000
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by period). They are free from systematic errors. However, the unbiasedness condi-
tion does not correspond fully to the rationality of expectations. The macroeconomic 
efficiency tests add the other picture to our story.

In Tables 4 and 5, we present the estimates of the test for the efficiency of the 
forecasts, according to specification (7). The estimates were run one by one for each 
regressor. Each time, we estimated the fixed effects model (we also tested the pool-
ing regression specification, but the fixed effects model was preferred according to 
the F test).

The macroeconomic efficiency condition is not met for professionals or con-
sumers. Information regarding some variables, such as inflation, oil prices, inter-
est rates, industrial production or inflation, is not processed efficiently for either 
consumers or professionals. The only variable that is processed efficiently by eco-
nomic agents is the exchange rate. Its importance seems justified in small open 
economies implementing the IT regime.

In Tables 6 and 7, we present the estimates of the second specification of the 
test for the efficiency of forecasts. As the lagged dependent variable is on the 
right-hand side of the equation, we used the dynamic-panel specification. If we 
assume a 5% significance level—forecasters efficiently process information from 

Table 6   Efficiency test results 
(past errors augmented 
specification)—professionals

The dynamic panel was estimated in GRETL, using the one-step sys-
tem GMM approach. However, the p value of Sargant’s overidenti-
fication test was always ≤ 0.001 , which means that the instruments 
were invalid

Estimate Std. Error z-stat. Pr(> |t|)

Tone
t−2 – 0.049 0.037 – 1.340 0.180

ln(OIL
m−2) – 0.047 0.029 – 1.638 0.101

IR
m−2 – 0.045 0.020 – 2.257 0.024

ER
m−2 – 0.0004 0.000 – 1.638 0.101

IPI
m−2 – 0.0171 0.010 – 1.637 0.102

CPI
m−2 – 0.046 0.022 – 2.062 0.039

Table 7   Efficiency test results 
(past errors augmented 
specification)—consumers

The dynamic panel was estimated in GRETL, using the one-step sys-
tem GMM approach. However, the p value of Sargant’s overidenti-
fication test was always ≤ 0.001 , which means that the instruments 
were invalid

Estimate Std. Error z-stat. Pr(> |t|)

Tone
t−2 – 0.012 0.006 – 1.947 0.052

ln(OIL)
m−2 – 0.009 0.005 – 1.620 0.105

ER
m−2 −9.4 ⋅ 10−5 0.000 – 1.801 0.072

IR
m−2 – 0.020 0.001 – 14.23 < 0.001

IPI
m−2 0.003 0.005 0.607 0.544

CPI
m−2 – 0.018 0.002 – 9.242 < 0.001
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the oil market, exchange rates and industrial production, and the tone of the cen-
tral banks’ communication. At a 10% significance level, the set reduces for house-
holds to oil and industrial production. However, Sargant’s test of overrestrictions 
suggests that the instruments used are invalid. Therefore, in a further step of the 
research, we return to the static panel specifications.

The results of rationality tests confirm past studies’ findings as presented by 
Łyziak and Mackiewicz-Łyziak (2014) and Szyszko et al. (2020) for small open 
economies from the European region. Non-rationality of expectations not only 
allows for further examination but also provides implications for central banks. If 
economic agents are not rational, central bank macro models should not consider 
the standard assumption of the new neoclassical synthesis about rationality.

5.2 � Forecast error uncertainty

The most important part of this study is verifying the possible relationships between 
uncertainty connected with selected macroeconomic variables that are used to drive 
inflation and inflation expectations and, thus, could influence inflation forecast 
errors.

We estimated simple fixed effects models for the whole sample and the whole 
period, taking into account the forecasts formulated by professionals (Tables 8 and 
10) and consumers (Tables 9 and 11), as well as the nominal (Tables 8 and 9) and 
relative forecast errors (Tables 10 and 11).

Table 8   Impact of uncertainty 
on nominal forecast error—
professional forecasters

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.089 0.036 – 2.472 0.014

ln(OIL)
m−2 1.045 0.605 1.728 0.085

IR
m−2 0.274 0.078 3.498 0.001

IPI
m−2 – 0.081 0.015 – 5.372 0.000

CPI
m−2 0.146 0.093 1.570 0.117

ΔTone
m−1 0.036 0.076 0.473 0.636

�
ln(OIL) – 3.010 1.727 – 1.743 0.082

�
IR

– 0.584 0.252 – 2.315 0.021
�
ln(ER) 22.782 7.280 3.129 0.002

�
IPI

– 0.271 0.048 – 5.605 0.000
�
CPI

1.704 0.328 5.199 0.000
R2=0.55
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Table 9   Impact of uncertainty 
on nominal forecast error—
consumers

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report uncertainty related to 
macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.092 0.034 – 2.723 0.007

ln(OIL)
m−2 0.016 0.011 1.503 0.134

IR
m−2 0.101 0.073 1.380 0.169

IPI
m−2 – 0.082 0.014 – 5.756 0.000

CPI
m−2 0.627 0.088 7.154 0.000

ΔTone
m−1 0.029 0.071 0.405 0.686

�
ln(OIL) – 0.600 1.590 – 0.377 0.706

�
IR

– 0.580 0.237 – 2.446 0.015
�
ln(ER) – 1.341 6.771 – 0.198 0.843

�
IPI

– 0.274 0.047 – 5.845 0.000
�
CPI

1.155 0.306 3.775 0.000
R2 = 0.58

Table 10   Impact of uncertainty 
on relative forecast error—
professional forecasters

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.019 0.008 – 2.483 0.013

ln(OIL)
m−2 0.268 0.131 2.052 0.041

IR
m−2 – 0.017 0.017 – 0.981 0.327

IPI
m−2 – 0.009 0.003 – 2.741 0.006

CPI
m−2 0.084 0.020 4.165 0.000

ΔTone
m−1 – 0.020 0.016 – 1.234 0.218

�
ln(OIL) – 1.583 0.373 – 4.246 0.000

�
IR

0.019 0.054 0.343 0.732
�
ln(ER) 2.915 1.571 1.856 0.064

�
IPI

– 0.028 0.010 – 2.686 0.008
�
CPI

– 0.015 0.071 – 0.206 0.837
R2 = 0.33
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Table 11   Uncertainty and 
relative forecast error—
consumers

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.006 0.007 – 0.850 0.396

ln(OIL)
m−2 0.162 0.111 1.452 0.147

IR
m−2 – 0.101 0.014 – 7.111 0.000

IPI
m−2 – 0.013 0.003 – 4.517 0.000

CPI
m−2 0.305 0.017 17.984 0.000

ΔTone
m−1 – 0.003 0.014 – 0.232 0.817

�
ln(OIL) – 1.136 0.316 – 3.596 0.000

�
IR

– 0.035 0.046 – 0.760 0.448
�
ln(ER) – 7.992 1.319 – 6.062 0.000

�
IPI

– 0.013 0.009 – 1.469 0.143
�
CPI

– 0.197 0.059 – 3.323 0.001
R2 = 0.60

Table 12   Uncertainty and 
nominal forecast error—
professional forecasters, EU

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices, policy uncertainty 
(POLUNC) and exchange rates were taken in logarithms to make the 
magnitudes comparable to the values of the remaining explanatory 
variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.121 0.021 – 5.639 0.000

ln(OIL)
m−2 – 0.365 0.389 – 0.938 0.349

IR
m−2 0.426 0.101 4.223 0.000

IPI
m−2 – 0.059 0.011 – 5.312 0.000

CPI
m−2 0.222 0.057 3.915 0.000

ln(POLUNC)
m−2 – 0.239 0.273 – 0.876 0.382

ΔTone
m−1 – 0.003 0.044 – 0.063 0.950

�
ln(OIL) – 4.695 1.102 – 4.261 0.000

�
IR

– 0.132 0.340 – 0.389 0.698
�
ln(ER) 41.996 10.562 3.976 0.000

�
IPI

– 0.312 0.037 – 8.420 0.000
�
CPI

0.195 0.253 0.770 0.442
R2 = 0.61
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Table 13   Uncertainty and 
nominal forecast error—
consumers, EU

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we repot the uncertainty related to 
macro variables. The values of oil prices, policy uncertainty (POL-
UNC) and exchange rates were taken in logarithms to make the mag-
nitudes comparable to the values of the remaining explanatory vari-
ables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.128 0.022 – 5.912 0.000

ln(OIL)
m−2 – 0.753 0.404 – 1.866 0.064

IR
m−2 0.463 0.105 4.422 0.000

IPI
m−2 – 0.047 0.012 – 3.864 0.000

CPI
m−2 0.641 0.058 11.127 0.000

ln(POLUNC)
m−2 – 0.157 0.275 – 0.570 0.570

ΔTone
m−1 – 0.005 0.045 – 0.120 0.905

�
ln(OIL) – 0.978 1.125 – 0.869 0.386

�
IR

0.506 0.380 1.332 0.184
�
ln(ER) 57.440 11.358 5.057 0.000

�
IPI

– 0.396 0.043 – 9.124 0.000
�
CPI

0.032 0.256 0.126 0.900
R2 = 0.67

Table 14   Uncertainty and 
relative forecast error—
professional forecasters, EU

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices, policy uncertainty 
(POLUNC) and exchange rates were taken in logarithms to make the 
magnitudes comparable to the values of the remaining explanatory 
variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.040 0.010 – 3.918 0.000

ln(OIL)
m−2 – 0.004 0.183 – 0.023 0.982

IR
m−2 0.130 0.047 2.727 0.007

IPI
m−2 – 0.008 0.005 – 1.464 0.145

CPI
m−2 0.121 0.027 4.522 0.000

ln(POLUNC)
m−2 0.138 0.129 1.073 0.285

ΔTone
m−1 0.002 0.021 0.087 0.931

�
ln(OIL) – 2.121 0.519 – 4.086 0.000

�
IR

– 0.196 0.160 – 1.223 0.223
�
ln(ER) 13.053 4.976 2.623 0.009

�
IPI

– 0.032 0.017 – 1.832 0.068
�
CPI

0.006 0.119 0.050 0.960
R2 = 0.33
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Table 15   Uncertainty and 
relative forecast error—
consumers, EU

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices, policy uncertainty 
(POLUNC) and exchange rates were taken in logarithms to make the 
magnitudes comparable to the values of the remaining explanatory 
variables

Estimate Std. Error t-value Pr(> |t|)

Tone
t−2 – 0.039 0.008 – 5.062 0.000

ln(OIL)
m−2 – 0.202 0.145 – 1.390 0.166

IR
m−2 0.151 0.038 4.033 0.000

IPI
m−2 – 0.007 0.004 – 1.512 0.132

CPI
m−2 0.435 0.021 21.029 0.000

ln(POLUNC)
m−2 0.112 0.099 1.139 0.256

ΔTone
m−1 0.023 0.016 1.444 0.150

�
ln(OIL) – 1.983 0.404 – 4.910 0.000

�
IR

– 0.436 0.136 – 3.200 0.002
�
ln(ER) 2.755 4.077 0.676 0.500

�
IPI

– 0.008 0.016 – 0.543 0.588
�
CPI

– 0.370 0.092 – 4.025 0.000
R2 = 0.80

Table 16   Uncertainty and 
nominal forecast error—
professional forecasters, non-EU

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.075 0.079 – 0.950 0.344

ln(OIL)
m−2 2.306 1.280 1.802 0.074

IR
m−2 0.075 0.159 0.469 0.640

IPI
m−2 – 0.083 0.029 – 2.891 0.004

CPI
m−2 0.198 0.211 0.935 0.351

ΔTone
m−1 0.081 0.168 0.485 0.628

�
ln(OIL) – 0.017 3.708 – 0.004 0.996

�
IR

– 1.346 0.493 – 2.731 0.007
�
ln(ER) 19.215 12.624 1.522 0.130

�
IPI

– 0.214 0.092 – 2.311 0.022
�
CPI

2.857 0.679 4.208 0.000
R2 = 0.57
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Table 17   Uncertainty and 
nominal forecast error—
consumers, non-EU

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
t−2 – 0.059 0.071 – 0.833 0.406

ln(OIL)
m−2 1.665 1.150 1.448 0.150

IR
m−2 – 0.143 0.143 – 1.000 0.319

IPI
m−2 – 0.088 0.026 – 3.425 0.001

CPI
m−2 0.757 0.190 3.976 0.000

ΔTone
m−1 0.050 0.150 0.329 0.742

�
ln(OIL) – 0.725 3.319 – 0.218 0.827

�
IR

– 1.158 0.441 – 2.626 0.009
�
ln(ER) – 8.524 11.348 – 0.751 0.454

�
IPI

– 0.245 0.083 – 2.953 0.004
�
CPI

2.061 0.608 3.392 0.001
R2 = 0.61

Table 18   Uncertainty and 
relative forecast error—
professional forecasts, non-EU

In this table, we present the estimates of the fixed-effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
t−2 – 0.005 0.012 – 0.437 0.663

ln(OIL)
m−2 0.552 0.200 2.766 0.006

IR
m−2 – 0.030 0.025 – 1.221 0.224

IPI
m−2 – 0.007 0.004 – 1.591 0.114

CPI
m−2 0.072 0.033 2.200 0.029

ΔTone
m−1 – 0.033 0.026 – 1.248 0.214

�
ln(OIL) – 1.618 0.578 – 2.799 0.006

�
IR

0.056 0.077 0.734 0.464
�
ln(ER) 2.312 1.968 1.175 0.242

�
IPI

– 0.030 0.014 – 2.114 0.036
�
CPI

– 0.013 0.106 – 0.119 0.905
R2 = 0.43
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Table 19   Uncertainty and 
relative forecast error—
consumers, non-EU

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.002 0.007 – 0.225 0.822

ln(OIL)
m−2 0.152 0.115 1.326 0.187

IR
m−2 – 0.057 0.014 – 4.005 0.000

IPI
m−2 – 0.006 0.003 – 2.193 0.030

CPI
m−2 0.132 0.019 6.941 0.000

ΔTone
m−1 – 0.003 0.015 – 0.233 0.816

�
ln(OIL) – 0.724 0.331 – 2.190 0.030

�
IR

– 0.090 0.044 – 2.055 0.042
�
ln(ER) – 1.392 1.130 – 1.231 0.220

�
IPI

– 0.014 0.008 – 1.738 0.084
�
CPI

0.096 0.061 1.587 0.115
R2 = 0.55

Table 20   Uncertainty and 
nominal forecast error—
professional forecasters, Turkey 
excluded

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we present the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.091 0.018 – 4.978 0.000

ln(OIL)
m−2 0.485 0.303 1.600 0.111

IR
m−2 0.389 0.081 4.769 0.000

IPI
m−2 – 0.039 0.008 – 4.945 0.000

CPI
m−2 0.210 0.053 3.957 0.000

ΔTone
m−1 0.022 0.038 0.564 0.573

�
ln(OIL) – 5.252 0.884 – 5.941 0.000

�
IR

– 0.917 0.272 – 3.374 0.001
�
ln(ER) 26.057 8.071 3.229 0.001

�
IPI

– 0.141 0.024 – 5.939 0.000
�
CPI

– 0.239 0.238 – 1.004 0.316
R2 = 0.54
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Table 21   Uncertainty and 
nominal forecast error—
consumers, Turkey excluded

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.081 0.019 – 4.313 0.000

ln(OIL)
m−2 0.353 0.318 1.112 0.267

IR
m−2 0.417 0.087 4.798 0.000

IPI
m−2 – 0.041 0.008 – 4.895 0.000

CPI
m−2 0.614 0.055 11.126 0.000

ΔTone
m−1 0.004 0.040 0.111 0.912

�
ln(OIL) – 1.945 0.930 – 2.092 0.037

�
IR

– 0.830 0.293 – 2.830 0.005
�
ln(ER) 28.981 8.366 3.464 0.001

�
IPI

– 0.165 0.026 – 6.387 0.000
�
CPI

– 0.260 0.246 – 1.059 0.290
R2 = 0.57

Table 22   Uncertainty and 
relative forecast error—
professional forecasters, Turkey 
excluded

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.029 0.009 – 3.404 0.001

ln(OIL)
m−2 0.206 0.143 1.448 0.148

IR
m−2 0.057 0.038 1.484 0.139

IPI
m−2 – 0.009 0.004 – 2.327 0.021

CPI
m−2 0.125 0.025 4.983 0.000

ΔTone
m−1 – 0.022 0.018 – 1.211 0.227

�
ln(OIL) – 1.763 0.416 – 4.236 0.000

�
IR

– 0.388 0.128 – 3.036 0.003
�
ln(ER) 12.426 3.799 3.271 0.001

�
IPI

– 0.029 0.011 – 2.642 0.009
�
CPI

– 0.156 0.112 – 1.395 0.164
R2 = 0.35
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We consider full sample estimation as our benchmark model and the remaining 
specifications as the robustness checks. Additional estimations are run for EU mem-
ber states, non-EU economies, and all countries except Turkey for nominal and rela-
tive errors, consumers and professionals.

In Tables 12, 13, 14 and 15, we present the results of the estimations obtained for 
the EU economies. Tables 16, 17, 18 and 19 report estimates for non-EU economies. 
Ultimately, we verified the effect of removing Turkey from the analysis. The results 
for nominal errors are presented in Tables 20 and 21, the results for relative errors 
appear in Tables 22 and 23. We decided to run additional estimations with Turkey 
excluded because the Turkish economy diverged from the rest of our sample regard-
ing inflation rates and nominal errors as presented in Fig. 1.

Finally, as a robustness check, we verify the stability of the results by changing 
the uncertainty measure in our benchmark model (full sample). Instead of calculat-
ing standard deviation based on yearly observations, we use only 6 months’ history. 
We present the results in Tables 24 and 25. We find the shortening of the uncertainty 
proxy justified for two reasons. First, it is linked to functioning in turbulent times. 
When volatility increases, economic agents focus more on the most recent informa-
tion. Second, consumers’ ability to keep in mind and process more extended time 
series is constrained.

When interpreting the results of estimations, we refer to the statistical significance 
of parameters (p values) and their estimates as presented in all relevant tables. Due 
to the number of estimations provided, we avoid a detailed description of numbers.

First, we note that results for nominal and relative errors are different but not 
contradictory. We believe more in the explanatory power and meaningfulness of the 

Table 23   Uncertainty and 
relative forecast error—
consumers, Turkey excluded

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.026 0.006 – 4.498 0.000

ln(OIL)
m−2 – 0.098 0.097 – 1.006 0.315

IR
m−2 0.062 0.027 2.327 0.021

IPI
m−2 – 0.011 0.003 – 4.231 0.000

CPI
m−2 0.412 0.017 24.452 0.000

ΔTone
m−1 0.004 0.012 0.331 0.741

�
ln(OIL) – 1.185 0.284 – 4.174 0.000

�
IR

– 0.304 0.089 – 3.397 0.001
�
ln(ER) – 0.552 2.553 – 0.216 0.829

�
IPI

– 0.027 0.008 – 3.406 0.001
�
CPI

– 0.382 0.075 – 5.086 0.000
R2 = 0.77
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results for relative forecasts due to their link to actual inflation. The estimated rela-
tive errors yielded an interesting conclusion that professionals use different infor-
mation than consumers, as suggested by the lower R2 for all panels (all economies, 
EU member states, non-EU economies, and all economies except Turkey). The dif-
ference between coefficients of determination, when a specification is estimated for 
consumers and professionals, is remarkable. It suggests that consumers rely more on 
basic economic variables (captured by our models) than professionals. The conclu-
sion arising from this finding is that consumers and professionals need a different set 
of information or different information strategies for presenting expectations. Note 

Table 24   Impact of uncertainty 
measured with 6-month standard 
deviation on nominal forecast 
error—professional forecasters 
versus consumers

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel, we include the lagged levels of the macro 
variables included in the macroeconomic efficiency and unbiased-
ness tests, and in the lower panel, we report the uncertainty related 
to macro variables. The values of oil prices and exchange rates were 
taken in logarithms to make the magnitudes comparable to the val-
ues of the remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Professional forecasters:
Tone

m−2 – 0.120 0.037 – 3.264 0.001
ln(OIL)

m−2 2.742 0.555 4.942 0.000
IR

m−2 0.419 0.082 5.088 0.000
IPI

m−2 – 0.059 0.016 – 3.728 0.000
lag(CPI, 2:2) 0.111 0.088 1.255 0.210
lag(diff(ABG1, 1), 2 : 2) 0.027 0.078 0.350 0.726
�
ln(OIL) 1.284 1.420 0.904 0.367

�
IR

– 0.512 0.298 – 1.720 0.086
�
ln(ER) 17.103 9.005 1.899 0.058

�
IPI

– 0.100 0.045 – 2.200 0.028
�
CPI

1.700 0.323 5.266 0.000
R2=0.52
Consumers:
Tone

m−2 – 0.103 0.035 – 2.953 0.003
lag(oil, 2:2) 0.048 0.010 4.826 0.000
IR

m−2 0.236 0.078 3.008 0.003
IPI

m−2 – 0.060 0.015 – 4.014 0.000
lag(cpi, 2:2) 0.472 0.084 5.617 0.000
lag(diff(ABG1, 1), 2:2) – 0.003 0.074 – 0.044 0.965
�
ln(OIL) 2.051 1.341 1.530 0.127

�
IR

– 0.631 0.281 – 2.241 0.026
�
ln(ER) – 4.475 8.481 – 0.528 0.598

�
IPI

– 0.054 0.045 – 1.199 0.231
�
CPI

1.346 0.305 4.414 0.000
R2=0.54
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that despite the non-rationality of both groups of economic agents, as discussed in 
Sect. 5.1, their errors are significantly different as presented in Table 26.

Second, we note that forecast errors are explained by the level of economic vari-
ables and, to a lesser extent, by their volatility. As macroeconomic efficiency tests 
suggest (specification 7), only the exchange rate data were processed efficiently 
when presenting an inflation forecast. Naturally, forecast accuracy depends on the 
set of variables and, additionally, on their variability. This study focuses on the 
uncertainty effects on forecast accuracy, even if, to maintain econometric soundness, 
we retain levels in our models. Thus, while interpreting the results, we focus more 
on uncertainty. Note that from a CB’s perspective, communicating the economic 

Table 25   Impact of uncertainty 
measured with 6-month standard 
deviation on relative forecast 
error—professional forecasters 
versus consumers

In this table, we present the estimates of the fixed effects panel 
model. In the upper panel we present the results obtained for profes-
sional forecasters and in the lower panel, we report those for con-
sumers.The values of oil prices and exchange rates were taken in 
logarithms to make the magnitudes comparable to the values of the 
remaining explanatory variables

Estimate Std. Error t-value Pr(> |t|)

Tone
m−2 – 0.023 0.008 – 2.865 0.004

ln(OIL)
m−2 0.672 0.120 5.621 0.000

IR
m−2 0.003 0.018 0.156 0.876

IPI
m−2 – 0.004 0.003 – 1.160 0.247

lag(cpi, 2:2) 0.053 0.019 2.787 0.006
Tone

m−2 – 0.031 0.017 – 1.816 0.070
ln(OIL)

m−2 – 0.118 0.306 – 0.385 0.701
�
IR

– 0.033 0.064 – 0.520 0.604
�
ln(ER) 3.222 1.941 1.660 0.098

�
IPI

– 0.009 0.010 – 0.894 0.372
�
CPI

0.087 0.070 1.246 0.213
R2=0.27
Consumers:
Tone

m−2 – 0.009 0.007 – 1.246 0.213
ln(OIL)

m−2 0.540 0.106 5.075 0.000
IR

m−2 – 0.106 0.016 – 6.766 0.000
IPI

m−2 – 0.011 0.003 – 3.494 0.001
lag(CPI, 2:2) 0.236 0.017 14.086 0.000
Tone

m−2 – 0.019 0.015 – 1.248 0.213
ln(OIL)

m−2 0.177 0.272 0.652 0.515
�
IR

0.145 0.056 2.574 0.010
�
ln(ER) – 4.935 1.701 – 2.901 0.004

�
IPI

– 0.015 0.009 – 1.663 0.097
�
CPI

– 0.109 0.061 – 1.775 0.077
R2=0.53
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situation (levels) is easier and more meaningful for non-specialists than discussing 
uncertainty (volatility).

Third, the most surprising result suggested by our analysis is that an increase in 
economic volatility within a year preceding the forecast translates into more accu-
rate forecasts. The direction of the relationship does not confirm our assumption of 
greater forecast accuracy in a stable economic environment. It could be noted that in 
most cases, the estimates of parameters for statistically significant uncertainty prox-
ies are negative; see Tables 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 
and 23. This conclusion holds for most of the studied cases and variables, except the 
effect of exchange rate uncertainty. Previous studies suggest that as macroeconomic 
uncertainty complicates forecasting tasks, forecasters devote more time and effort to 
collecting and processing macro data before the forecast is made (Hope and Tony, 
2005). This assumption confirms the standard approach presented by near-ration-
ality theories of expectation formation—economic agents change the effort they 
devote to forecasting whether inflation is higher and more volatile. As agents face 
the costs of acquiring, absorbing and processing information, they might rationally 
choose only sporadically to update their information. Between updating data sets, 
they remain inattentive (Mankiw and Reis, 2002). Increased volatility could trig-
ger them to update and thus could be reflected in more accurate forecasts. Although 
greater adaptiveness of professionals—who are more experienced and trained in 
processing economic news—is not particularly puzzling, the negative relationship 
between consumer expectations and macroeconomic efficiency is more surprising. 
However, bounded-rationality theories also explain, in terms of more accurate infor-
mation processing during turbulent times, consumer behavior (Reis, 2006).

Fourth, the exchange rate is the only exception regarding the negative associa-
tion between forecast errors and uncertainty. In most cases, when exchange rate vari-
ability is statistically significant as the driver of forecast errors, the coefficient is 
positive. This result is puzzling in the sense that bounded rationality theories allow 
for more accurate forecasting during more turbulent times. However, if the fact that 

Table 26   Bootstrapped p values 
of the test for the equality of 
means of the absolute errors

In this table, we present the bootstrapped p values of the paired t test 
for equality of absolute values of error means. We do not assume 
equality of means; hence, the Welch modification to the degrees of 
freedom is used. A p value smaller than 0.05 denotes that we reject 
the null hypothesis of the equality of means and accept the alterna-
tive— that the absolute value of consumers’ forecast error is greater 
than that of professionals

Nominal Relative

Albania < 0.001 0.085
Czechia < 0.001 < 0.001
Hungary < 0.001 < 0.001
Poland 0.004 0.055
Romania < 0.001 < 0.001
Serbia 0.004 0.334
Turkey 0.003 0.016
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all studied economies represent small open economies with inflation targeting as 
a monetary policy regime, we could assume that economic agents update news on 
exchange rates regularly and consistently use this single variable to forecast infla-
tion. A positive association (a starting point assumption for all variables) holds if 
this explanation holds. Two factors can support this interpretation. First, it is rela-
tively easy to find exchange rate data. Second, in small open economies, including 
emerging economies, exchange rate evolution constitutes the important transmission 
channel for inflation as presented by Ca’Zorzi et al. (2007) and a more recent study 
by Cheikh and Zaied (2020). Evidence for Czechia suggests pass-through also for 
inflation expectations (Nasir et al., 2020). The exchange rate effect for inflation is 
more visible in economies implementing fully fledged inflation targeting when infla-
tion expectations are considered a transition variable (Anderl and Caporale, 2023), 
which is the case of our sample.

Fifth, in many models, there is a positive relationship between the volatility of 
inflation rates and inflation expectation errors. In the basic models presented in 
Tables 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18 and 19, this relationship is positive 
and statistically significant in as many as six specifications (p values not greater 
than 0.053 and in many cases equal to 0.000). Only in two models estimated for 
the relative error does the volatility of inflation rates turn out to be statistically 
insignificant (in the case of professionals) or statistically significant but negative 
(for consumers). The relationship between the standard deviation of past inflation 
rates and inflation expectation errors is also positive in most models estimated in 
the sensitivity analysis. This result is in line with our initial assumption that the 
volatility of inflation rates negatively affects the accuracy of forecasts. In coun-
tries and periods in which the inflation rate fluctuated substantially in the near 
past, consumers and professionals found it difficult to make correct forecasts and 
exhibited greater errors in expectations. This is because when inflation rates fluc-
tuated widely in the past, similar volatility was likely to be seen in many other 
macroeconomic variables. As a result, the economy did not follow a stable devel-
opment path, which makes the future very difficult to predict. This is particularly 
the case for large fluctuations in inflation rates, as they can change substantially 
in any direction in the future, which increases the potential variance of errors, 
while in a country where inflation is regularly close to zero, it is rather difficult to 
expect and forecast its decrease.

Sixth, there is a positive relationship between the level of inflation and forecast 
errors. In basic models, this relationship is positive and statistically significant with 
a p value lower than 0.001 in three specifications; in one specification, it is also 
positive but insignificant (p value equals 0.117). These results are economically jus-
tified. A higher inflation rate means a more turbulent economic environment, mak-
ing predicting inflation more challenging. In the case of nominal errors, a high infla-
tion rate also means high inflation expectations and higher nominal errors. However, 
this relationship is also statistically significant for relative errors. At first glance, 
this result may be caused by the unusual behavior of Turkey, in which high errors 
in expectations resulted, among other things, from the exceptionally high levels of 
inflation recorded in that country. However, the robustness analysis shows that this 
relationship is also true for the EU countries. When considering the tables presenting 
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the results of model estimations for EU economies, we find that in all four specifica-
tions, the relationship between the lagged level of inflation and the forecast error is 
positive and statistically significant. That means that it is difficult to predict infla-
tion in countries with a high degree of internal imbalance. This conclusion can be 
extended to the entire economy. Suppose that macroeconomic performance is weak 
and a large internal and external disequilibrium characterizes the country. In that 
case, it is difficult to predict not only inflation rates but also, for example, the eco-
nomic growth rate, budget deficit or the unemployment rate.

Seventh, excluding Turkey from our sample increases the number of variables 
whose volatility matters for forecast accuracy. This is because, among other factors, 
Turkey behaved differently from the other groups of countries in terms of the behav-
ior of inflation forecast errors. In Turkey, they were higher than in other countries. 
They followed a different path regarding the amplitude of fluctuations and the dis-
tribution of peaks and troughs. As a result, the inclusion of Turkey decreased the 
statistical reliability of the model. Excluding Turkey improved the statistical fit of 
the estimated models while keeping unchanged, in most cases, the direction of the 
relationship between the explanatory variables and the dependent variable.

Eighth, in none of our specifications was central bank communication tone 
change between two periods a statistically significant variable explaining forecast 
errors, even if the tone expressed in levels was significant for some of the speci-
fications. Tone change is negligible for professionals’ and consumers’ errors even 
if there are papers suggesting that there is a relationship between communication 
tone and expectations (see, e.g., Baranowski et al. (2021) and Szyszko et al. (2022)). 
However, this does not occur when volatility and errors are considered. This find-
ing could be interpreted in two ways. First, it could suggest that economic agents 
adequately interpret policy communication change. However, the research period 
of this study is characterized by relatively stable monetary policy —with inflation 
kept within the target level and a few interest rate adjustments4— and the central 
bank communication change could not constitute the main driver when presenting 
expectations. The takeaway for central bankers is that their communication does not 
contribute to expectation errors.

Ninth, as an additional uncertainty factor, we include the logarithmic values of 
the policy uncertainty index when models are estimated for EU member states. We 
observe that the index was insignificant in all specifications, despite that the EPU 
index was demonstrated to be professional inflation expectations driver by Istrefi and 
Piloiu (2014) or the driver of forecast errors when professionals forecasted earnings 
(Chourou et  al., 2021). The lack of statistical significance of this indicator results 
from several reasons. First, and probably most important, this indicator was calcu-
lated based on data from only a few Western European countries, which are not cov-
ered by this analysis. Including this variable in the regression model, we assumed 
that the instability in Western European countries is analogous to that observed in 
the new EU member states. Of course, this assumption need not be accurate. This 

4  This does not hold for Turkey. Nevertheless, in most economies discussed, monetary policy was con-
ducted under standard settings, successfully keeping the inflation target bands.
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is perhaps the most important reason for obtaining the insignificance of the EPU 
variable. Events such as Brexit, riots in France, the migration crisis in Italy and 
the resulting political disputes do not necessarily mean upheavals on the political 
scene in countries such as Poland or Hungary. While in economic terms, cyclical 
convergence occurs, which is confirmed by many empirical studies and could also 
be explained based on economic theory, this does not have to be the case in poli-
tics. At least this is how we interpret it in light of the results obtained. The political 
situation in Western Europe turned out not to have a substantial impact on infla-
tion forecasts made by professionals and consumers in the countries of Central and 
Eastern Europe. Another reason for the lack of statistical significance of the EPU 
variable may be its construction. This indicator is based on searching for specific 
keywords in the press, which can often lead to an article being identified as about 
political uncertainty when the article is about something completely different. This 
can happen because the same words in different contexts can have different mean-
ings. It is also essential to consider that the search is limited to a select few journals, 
which comprise a small proportion of the press, and that articles may be politically 
oriented and represent the point of view of the journal’s editors or the author of the 
text.

Tenth, when comparing the results with the shorter proxy for uncertainty consid-
ered (6-month standard deviation), we observed only one difference for the volatility 
effect for nominal error estimations. If only recent uncertainty of industrial produc-
tion is considered, it does not affect consumer errors. In the case of relative error, 
more factors lose their statistical significance. The most surprising is the loss of sta-
tistical significance of the oil price volatility for both households and professionals.

5.3 � Results summary and implications

Ultimately, the results of this study should be discussed in the economic context, 
providing a general conclusion for consumers and professionals and central banks. 
Both perspectives are interrelated.

Discussing forecast errors and their drivers when consumers are involved requires 
reference to their economic (il)literacy. Households are the least qualified group of 
economic agents. They exhibit limited ability to process economic news and present 
close to rational or even forward-looking expectations (Gerberding, 2001; Łyziak, 
2014). As a recent study conducted on the US suggests, their ability to present con-
sistent (point and density) inflation forecasts is linked with higher levels of income, 
education, and financial literacy Zhao (2022). We expect that these factors also 
matter for consumers from our sample. Recent papers suggest that cognitive abili-
ties (arithmetic, verbal, and visuospatial) and psychological characteristics affect 
perception and forecasting abilities (D’Acunto et al., 2019; Abildgren and Kuchler, 
2021). Factors underlying expectation formation are far beyond the control of mon-
etary authorities. Only systemic changes, such as creating an educational system that 
strengthens economic literacy, could be a long-run remedy.

In the short run, more direct communication with the general public is needed. If 
central banks apply jargon to non-specialists, the understanding of the evolution of 
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expectation-formation drivers could be limited. Central banks, as senders of compli-
cated economic news, have more room to manoeuvre than the recipients—consum-
ers considered as a group.

Central banks from our sample have constantly been modifying both toward 
greater transparency and communication directed more toward the general public 
than professionals. Such strategies could be effective, as presented in previous stud-
ies by Binder (2017) and Ehrmann and Wabitsch (2022) even if households are less 
educated economic agents. Nonetheless, the issue of optimal communication strat-
egy to steer expectations during turbulent times needs further investigation. Modify-
ing communication policies toward consumers is a must because consumer expec-
tations better represent the price-setting patterns for the economy than specialists, 
as found by Coibion and Gorodnichenko (2015). They also generate demand-driven 
economic output when deciding about their spending. Professional expectations also 
constitute a driving force for economic development. Professional forecasters hold 
managerial positions in many financial institutions and corporations. They co-create 
financial and pricing decisions of large market players. Inaccurate forecasts of pro-
fessionals also have implications for economic output. However, note that the study 
presents a comparative context, and when comparing the power of consumer and 
professional expectations to affect the aggregate output, household expectations are 
more powerful.

When the monetary policy perspective is considered, the conclusions and impli-
cations for central banks are as follows. The occurrence of systemic expectation 
errors, as identified by rationality tests, complicate the conduct of monetary policy, 
question the credibility of the central bank and affect economic output. From the 
central bank perspective, the most desirable situation concerns inflation expectations 
anchored to the inflation target, which means that they are not reacting to inflation 
shocks. We did not discuss expectation anchoring in this study. However, we can 
directly refer to the desired patterns of expectation formation. If systemic errors 
occur, managing inflation expectations is constrained. In the case of the economies 
discussed here, inflation was mostly overshot as presented in Appendix.5 This situ-
ation might create an additional challenge for monetary policy conduct in the era of 
increasing inflation. Moreover, as presented in recent papers, inflation expectations 
can translate into higher consumption through household balance sheet channels 
(Lieb and Schuffels, 2022) even if the distribution of consumption between dura-
ble and non-durable goods (not reacting to elevated inflation expectations) is not 
equal Burke and Ozdagli (2023). As the results of this study suggest, the expectation 
errors are driven not only by macro variables but also by their volatility. This com-
plicates the issue of steering private forecasts because it adds uncertainty to the set 
of variables that are beyond the central bank’s control. It is much easier to present 
negative consequences for monetary policy conduct if forecast accuracy is limited 
and driven by volatility than to present a remedy.

5  Professional forecasters from Albania were the only group of economic agents that, on average, under-
shot inflation.
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6 � Conclusions

In this study, we identified factors affecting inflation forecast error by professionals 
and consumers from seven economies that adopted the inflation targeting strategy: 
Albania, Czechia, Hungary, Poland, Romania, Serbia, and Turkey. The period cov-
ered includes the period 2016–2020. The analysis has an empirical nature. We veri-
fied whether a stable past evolution of an economy facilitated formulating accurate 
inflation forecasts. Our results can be summarized as follows:

•	 inflation forecast errors are explained by the level of economic variables and, to 
a lesser extent, by their volatility;

•	 the exchange rate was the most important variable, the volatility of which posi-
tively affected inflation forecast errors;

•	 in many cases, there was a positive relationship between the inflation rate and its 
volatility and inflation expectation errors;

•	 a central bank communication tone change between two periods was a statisti-
cally significant variable explaining forecast errors, even if the tone expressed in 
levels was significant in some models; and

•	 the Economic Policy Uncertainty Index was an insignificant determinant of infla-
tion forecast errors.

This study indicates that the room for analyzing determinants of inflation forecast 
errors remains open. We shed some light on the factors affecting errors made by 
consumers and professionals in forecasting inflation rates. However, the analysis 
shows that the variables included only partially explain the behavior of inflation 
forecast errors. Room for further studies exists.

The novelty of our research is threefold. First, we directly linked inflation fore-
cast errors to the uncertainty of economic variables. Greater economic volatility 
affects forecast errors. Second, we rejected economic policy uncertainty and com-
munication tone change as drivers of inflation forecast errors. The contribution of 
this paper consists in the first attempt to incorporate factors beyond the standard 
macro variables, such as economic policy uncertainty and policy tone, in error anal-
ysis. This extension of control variables was in line with the effect of these variables 
on expectations. However, this effect does not extend to forecast errors. Third, we 
extended the perspective of studies for post-transition economies instead of focusing 
on word-leading central banks, opening the discussion on individual country-level 
dependencies.

The results are significant for decision-makers—here, consumers and profession-
als. A good understanding of factors affecting their forecasting errors might increase 
forecast accuracy and thus support decision-making. Expected inflation is a signifi-
cant factor considered when making saving and investment decisions, for price-set-
ting (as under a market economy, households’ own production factors) and wage 
bargaining.

The relevance of this study for policy-makers involves presenting factors that 
need to be communicated in a way that enables better processing of economic news. 
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The perspective of central banks is interlaced with the perspective of individual eco-
nomic agents. According to theoretical frameworks of monetary policy, expectations 
are a driving force of inflation and aggregate output. As mentioned above, central 
banks might optimize their communication tools. However, their ability to steer eco-
nomic situations, including uncertainty, is limited.

Takeaways from this study can be summarized as follows. First, the existence of 
systemic errors of expectations driven, i.a., by the volatility of macro variables, in 
the past is unfavourable for central bankers. It reduces the effectiveness of monetary 
policy and challenges central banks’ communication strategies. Central banks’ abil-
ity to shape economic conditions is limited, and the transmission of policy measures 
is lagged. Global shocks, such as oil price shocks, are beyond the central bank’s con-
trol. Consistent institutional solutions provided by inflation targeting frameworks, 
including transparency and communication, could be helpful but do not offer the 
ultimate solution. Second, as consumers’ and professionals’ decisions are driven by 
their expectations, inaccurate forecasts could translate into suboptimal economic 
decisions. Overshooting inflation creates additional inflation pressure because it can 
translate into higher prices and wages. Third, there is no simple remedy for reduc-
ing forecast errors. Each economy provides numerous releases daily. How they 
are assimilated and processed by different groups of economic agents is not fully 
recognized.

Appendix A: Statistical properties of forecast errors

See Tables 27 and 28.

Table 27   Statistical properties of nominal forecast errors

The null hypothesis in the KPSS and PP test is that the time series is stationary

Mean Std Min Max KPSS p-val PP p-val

Albania—professionals 0.480 0.629 – 1.725 1.573 0.097 0.728
Albania—consumers – 1.237 0.546 – 2.785 0.065 0.100 0.614
Czechia—professionals – 0.617 0.798 – 3.173 0.679 0.100 0.845
Czechia—consumers – 0.905 1.000 – 2.856 1.329 0.076 0.656
Hungary—professionals – 0.780 1.098 – 4.450 1.018 0.100 0.791
Hungary—consumers – 1.482 1.206 – 4.961 0.984 0.100 0.741
Poland—professionals – 0.742 1.389 – 5.551 1.631 0.010 0.981
Poland—consumers – 1.437 1.060 – 4.090 0.843 0.100 0.596
Romania—professionals – 0.460 1.416 – 4.159 1.671 0.100 0.977
Romania—consumers – 1.020 1.885 – 4.481 1.795 0.010 0.616
Serbia—professionals – 0.094 1.640 – 5.982 1.967 0.061 0.990
Serbia—consumers – 1.332 1.693 – 6.797 1.265 0.100 0.990
Turkey—professionals – 3.602 6.413 – 23.456 10.374 0.100 0.929
Turkey—consumers – 6.100 5.925 – 26.982 6.583 0.100 0.941
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Table 28   Statistical properties of relative forecast errors

The null hypothesis in the KPSS and PP test is that the time series is stationary

Mean Std Min Max KPSS p-val PP p-val

Albania—professionals 0.398 0.583 – 0.464 3.655 0.100 0.010
Albania—consumers – 0.659 0.177 – 0.958 0.161 0.100 0.010
Czechia—professionals – 0.178 0.264 – 0.588 0.424 0.100 0.584
Czechia—consumers – 0.316 0.381 – 0.978 0.492 0.015 0.504
Hungary—professionals – 0.178 0.247 – 0.601 0.463 0.100 0.417
Hungary—consumers – 0.437 0.352 – 1.081 0.447 0.010 0.473
Poland—professionals – 0.049 0.675 – 0.784 2.718 0.100 0.367
Poland—consumers – 0.521 0.517 – 1.432 1.405 0.097 0.393
Romania—professionals – 0.053 0.473 – 1.584 0.976 0.080 0.146
Romania—consumers – 0.601 1.187 – 3.949 0.997 0.010 0.263
Serbia—professionals 0.208 0.558 – 0.757 1.967 0.100 0.256
Serbia—consumers – 0.371 0.441 – 0.932 1.265 0.100 0.233
Turkey—professionals – 0.159 0.402 – 0.658 1.206 0.100 0.717
Turkey—consumers – 0.357 0.330 – 0.747 0.621 0.092 0.776

http://creativecommons.org/licenses/by/4.0/
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