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Abstract. This study investigates inflation dynamics in the Visegrad countries — specifically, Poland, Hungary,
Czechia, and Slovakia — by using the Mean Group estimator for 2000-2023. Results show a strong long-run
link between the wage growth and inflation, as a rising purchasing power fuels consumption. Global price
factors significantly drive local inflation, underscoring vulnerability to external shocks, particularly amid
geopolitical tensions like the Ukraine war. Government consumption, however, helps moderate inflation over
time, suggesting that productive public spending can stabilize prices. In the short run, wage growth still im-
pacts inflation — yet less intensely, while reflecting gradual price adjustments. The Ukraine conflict highlights
persistent uncertainties influencing expectations. Policymakers should align wage policies with productivity
gains and monitor external price pressures closely. Overall, the study provides insights into the ways how
domestic and global factors interact to shape inflation in the Visegrad region, informing debates on economic
stability and policy responses in Central and Eastern Europe.
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1. Introduction

Amidst the inflation surge that swept through Europe in 2021-2023, an intriguing price
dynamic unfolded in Central and Eastern Europe (CEE). The Visegrad group of four
CEE countries (the Czech Republic, Hungary, Poland, and Slovakia) experienced lower
inflation peaks compared to the Baltic countries (Latvia, Lithuania, and Estonia). How-
ever, throughout 2023, inflation rates in the Visegradd countries remained persistently
high — generally above 5% — and were comparable to those observed in the Baltic coun-
tries during the same period.

A number of questions can be raised in this regard: What factors contributed to these
observed price developments in the Visegrad countries? Why did these economies face
challenges in bringing inflation down? And did Euro area membership affect inflation
outcomes — and, if so, to what extent?
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The Visegrad economies share similar political, economic, and cultural backgrounds,
transitioning from centrally planned to market economies in the early 1990s, which
spurred reforms, foreign investment, and growth (Visegrad Group, 2023). Inflation in
Central and Eastern Europe surged from late 2021, initially driven by pandemic-related
supply disruptions and fiscal measures that boosted demand amid a constrained supply
(Baba et al., 2023). As restrictions eased, pent-up demand further fueled price increases.

Russia’s 2022 invasion of Ukraine worsened the situation by destabilizing energy
markets and raising costs (Arce et al., 2023). In response, non-Euro area Visegrad coun-
tries quickly implemented aggressive monetary tightening. The Czech National Bank
raised rates from 0.25% to 7% (June 2021-June 2022), compared to an increase in Hun-
gary from 0.60% to 13% (June 2021-September 2022), and in Poland from 0.10% to
6.75% (October 2021-September 2022).

By contrast, Slovakia, as part of the Euro area, was constrained by the European
Central Bank's (ECB) slower response, with the first ECB rate hike occurring in July
2022. Thereafter, the ECB increased interest rates incrementally to 4% by June 2023 in
an effort to bring inflation back to its 2% medium-term target.

Understanding the underlying drivers of inflation in the Visegrad countries is critical
for designing effective and differentiated policy responses. Despite a shared EU member-
ship and similar historical trajectories, the four economies differ in their labor markets,
fiscal flexibility, and monetary regimes. Hungary and Poland exhibit rigid labor market
structures and widespread wage indexation mechanisms, intensifying the wage—inflation
feedback loop. Conversely, Slovakia'’s Eurozone status limits the scope for independent
monetary interventions, thus increasing reliance on fiscal policy and structural reforms.

The effects of external shocks such as the energy crisis and global supply chain dis-
ruptions were asymmetric, given variations in energy dependency and trade integration
across the Visegrad group. This highlights the necessity for tailored energy security and
supply chain resilience strategies.

Furthermore, our analysis suggests that value-added tax (VAT) revenues exhibit pr-
ocyclicality, reflecting broader economic fluctuations. This calls for counter-cyclical
fiscal policies and targeted transfers, particularly intended to protect vulnerable house-
holds from a disproportionate burden imposed by inflation.

By linking inflation outcomes to institutional and structural characteristics, this
study contributes to evidence-based policy formulation that aligns with each country’s
economic configuration and constraints.

Research Hypotheses

To provide a structured framework for our investigation, the following hypotheses are
proposed to guide the empirical analysis in this study:

* H1: The delayed response of the European Central Bank (ECB) to rising infla-
tion contributed to greater inflation persistence in Slovakia compared to the other
Visegrad countries.
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* H2: The independent monetary policies implemented by the Czech Republic, Hun-
gary, and Poland were more effective in containing inflation than the ECB’s cen-
tralized approach.

» H3: External shocks — particularly energy price volatility and global supply chain
disruptions — had a stronger influence on inflation than domestic macroeconomic
measures across the Visegrad countries.

» H4: Slovakia’s participation in the Euro area resulted in different inflation dynam-
ics compared to its non-Euro area Visegrad counterparts, due to the constraints
imposed by a common monetary policy.

* H5: Structural country-specific characteristics, including labor market rigidities
and fiscal policy approaches, significantly influenced differences in inflation per-
sistence among the Visegrad economies.

This study aims to systematically investigate the inflation dynamics within the Viseg-
rad Group from 2000 to 2023, with a particular focus on the post-2020 inflation surge.
By analyzing a broad range of domestic and global influences, the study seeks to identify
the channels through which inflationary pressures materialized and persisted.

To address these hypotheses, a multi-dimensional methodological framework is
adopted, combining both qualitative and quantitative techniques. Time-series and panel
data econometric models are employed to explore historical inflation trends and estimate
the relative impact of internal versus external drivers.

The variables incorporated in the empirical models include:

* Core and headline inflation,

* Policy interest rates,

» Labor market indicators (e.g., wage growth, unemployment),
 Energy prices,

* Public debt and fiscal balances,

* VAT revenues, and

* Trade openness and supply chain metrics.

The comparative structure of the analysis allows for isolating the effects of the Euro
area membership, particularly in the case of Slovakia, and for evaluating the flexibility
and effectiveness of different monetary and fiscal policy regimes.

The findings are then contextualized with country-specific institutional features, by us-
ing qualitative assessments to interpret the results and provide targeted policy implications.
This research contributes to the broader literature on inflation management in emerging
European economies, particularly within the context of a common monetary framework
like the Euro area. By distinguishing between shared and country-specific inflation driv-
ers, the study offers a nuanced understanding of macroeconomic resilience and policy
autonomy in the face of global shocks.

Moreover, the hypotheses presented serve as a roadmap for policymakers to evaluate
the effectiveness of national monetary strategies versus Euro area-wide measures. As
inflation pressures evolve, especially under the ongoing energy and geopolitical uncer-
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tainties, insights from this study can guide both national governments and European
institutions in tailoring interventions that are both effective and equitable.

The subsequent sections of this study are structured as follows: Section Two provides a
review of the relevant academic literature. In Section Three, we delve into detail regarding
our empirical approach, including the data sources and variables used in our analysis.
Moving forward to Section Four, we present the empirical findings. Discussion section is
integrated into this paper as Section Five. Finally, the sixth section concludes the study.

2. Literature Review

Recent inflation dynamics in Europe have drawn growing scholarly and policy interest,
especially in the context of multiple overlapping shocks, including the COVID-19 pan-
demic, energy price volatility, supply chain disruptions, and geopolitical instability. Yet,
the academic literature remains fragmented in terms of country coverage, time periods
examined, methodological consistency, and benchmark comparisons. Most prominently,
studies tend to examine either the entire European Union (EU), the Euro area, or broader
regional clusters, while often neglecting sub-groups such as the Visegrad countries (spe-
cifically, Czechia, Hungary, Poland, and Slovakia) as a distinct analytical unit.

From a theoretical standpoint, inflation dynamics are shaped by both demand- and
supply-side factors, as well as by expectations and policy credibility. The New Keynesian
Phillips Curve (NKPC) framework posits that inflation depends on expected future infla-
tion, output gaps, and cost-push shocks (Gali & Gertler, 1999). In transitioning economies,
inflation expectations tend to be more volatile and less anchored due to a lower credibility
of the central bank and higher fiscal dominance, particularly in times of crisis.

Moreover, recent advances in behavioral macroeconomics suggest that adaptive expec-
tations and incomplete information may also play a role in inflation persistence (Coibion
& Gorodnichenko, 2015). These insights are especially relevant for the Visegrad countries,
where institutional frameworks and communication strategies have evolved significantly
while remaining uneven in terms of effectiveness.

Early studies on inflation convergence in the EU typically focused on compliance with
the Maastricht criteria. One of the most cited studies, notably, Broz and Ko¢enda (2017),
investigated inflation convergence across the 28 EU member states from 1999 to 2016 by
using the Harmonized Index of Consumer Prices (HICP). They tested convergence against
multiple benchmarks, such as the European Central Bank’s (ECB) 2% target, Germany’s
inflation rate, and the Maastricht threshold. Their results revealed nominal convergence,
but with ambiguities regarding whether this trend was driven primarily by EU accession,
or by broader monetary policy coordination.

Beyond convergence, Nagy and Tengely (2018) focused specifically on Hungary,
while using Principal Component Analysis (PCA) and Structural Vector Autoregression
(SVAR) with the objective to identify key inflation drivers from 2003 to 2017. Their main
finding pointed to a flattening of the Phillips curve post-2012, with external factors such
as the EU output gap playing an increasingly prominent role. The study implicitly raised
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concerns about the diminishing effectiveness of the domestic monetary policy in smaller,
open economies integrated into larger economic blocs.

Recent studies have increasingly shifted attention to structural determinants of infla-
tion, such as wage growth, labor market conditions, energy prices, and monetary policy
regimes. Caklovica and Efendic (2020), by using dynamic panel modeling for 28 European
countries from 2005 to 2015, found that unemployment and real wage growth were among
the most robust long-term predictors of inflation. They also identified energy prices as a
significant external factor, particularly in the post-2008 period.

Meanwhile, Brukwicka and Dudzik (2021) provided a country-specific perspective
by analyzing Poland’s inflation in 2021. The study highlighted energy price shocks, food
price dynamics, and inflation expectations as the primary inflation drivers. These were
exacerbated by pandemic-induced fiscal expansion and ultra-loose monetary policies.
This reflects an emerging consensus that inflation expectations — particularly when un-
anchored — can amplify and prolong inflationary episodes (Blanchard, 2021).

Whereas, Binici et al. (2022) offered a broader post-pandemic perspective, examining
30 European countries over the period of 2002-2022. They demonstrated that although
global factors (e.g., commodity prices, international interest rate cycles) continued to
influence inflation, the role of national-level fiscal and monetary policies became more
prominent during the pandemic. Their findings suggest that the inflationary response to
global shocks varied significantly depending on institutional settings, including inflation
targeting credibility and fiscal discipline.

The methodological heterogeneity across studies is another challenge in building a
cohesive understanding of inflation dynamics. Studies have employed diverse techniques
ranging from panel unit-root tests and cointegration analysis to wavelet methods and
Bayesian models. Erdogan et al. (2020), for instance, investigated inflation determinants
across 28 European countries by using a spatial econometric framework during the early
COVID-19 period. Their results emphasized the importance of monetary aggregates and
exchange rates, with spatial linkages further amplifying inflation shocks across countries.

While valuable, many of these studies treat Central and Eastern European (CEE) coun-
tries as a homogeneous block or as part of broader EU aggregates. This masks potential
differences in inflation transmission mechanisms, monetary policy effectiveness, and
structural vulnerabilities, especially in transitioning economies like those in the Visegrad
group. Furthermore, few studies utilize econometric techniques that distinguish between
short-run dynamics and long-run relationships, which is critical when analyzing countries
undergoing structural and institutional transformation.

The inflation experience of the Visegrad countries presents a unique case for several
reasons. First, despite some convergence in price levels and institutional harmonization
following EU accession, inflation trajectories in these countries have been far from uniform.
For example, Hungary and Poland have been facing persistent inflationary pressures since
the late 2010s, while Slovakia — by virtue of having adopted the Euro — exhibits different
inflation dynamics. Second, these economies exhibit varying degrees of monetary policy
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independence. While Czechia, Hungary, and Poland operate under inflation targeting
regimes, Slovakia has ceded its monetary policy to the ECB.

Third, structural differences — such as reliance on energy imports, wage-setting insti-
tutions, and the size of the informal economy — contribute to the divergent inflationary
responses to common shocks. These nuances have not been fully captured in existing
literature, which often favors pooled specifications or cross-sectional analyses that assume
homogeneity across countries.

This study addresses several critical gaps in the existing literature. First, it isolates the
Visegrad group — which is often subsumed within broader regional studies — to provide
a more detailed understanding of inflation dynamics in these four countries. Second, it
employs a panel ARDL approach, which is particularly suited for examining both 1(0)
and I(1) variables in settings where long-run relationships and short-run dynamics may
differ across units.

By using three estimators, specifically, PMG, MG, and DFE, the study allows for com-
parisons across methodologies that assume varying degrees of parameter homogeneity.
While MG captures full heterogeneity, PMG assumes common long-run effects, and DFE
restricts both long- and short-run coefficients to be equal. This is critical in assessing how
inflation drivers differ across countries with shared historical trajectories but divergent
economic policies.

Moreover, this study employs robust panel unit root tests (IPS, ADF, PP) and cointe-
gration diagnostics (Kao test) in order to ensure methodological soundness. This layered
approach not only provides new empirical evidence but also offers methodological guid-
ance for future research on inflation in transitioning economies.

3. Empirical Analysis

3.1. Model Specification and Data

Upon undertaking to examine key determinants of inflation in the Visegrad countries
(Czech Republic, Hungary, Poland, Slovakia), we analyze yearly data from 2000-2022
by using time series and panel regressions. Annual data capture long-term relationships
between inflation, fiscal policies, and economic growth, while avoiding short-term vol-
atility. These countries constitute a uniform group with similar political and economic
backgrounds and are often cited as successful transitions to market economies (Ivanova
& Masarova, 2018; Bieszk-Stolorz & Dmytrow, 2020).

The analysis draws on major theories: Demand-Pull (Rudebusch & Svensson, 1999),
the Monetary Theory (Friedman, 1963), Exchange Rate Pass-Through (Gagnon & Ih-
rig, 2004), Cost-Push (Blanchard, 1986), the Taylor Rule (Taylor, 1993), and inflation
expectations (Mankiw & Reis, 2002). Fiscal influences (Romer & Romer, 2010) and
global factors (Ciccarelli & Mojon, 2010) are also considered to be of importance in
understanding inflation dynamics.
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Based on these theories, a generic model for inflation can be formulated as:

HICP, = a,+ B, WAGE, ,+ f,GFC, ,+ B;EXR, ,+ f,RIR, -+ f;OIL, +

B¢GPF,+ ,DUMMY + € (1)
i=1,..N,t=,..T
where:

HICP — Harmonized Index of Consumer Prices in the country i and in period 7

WAGE — Average annual wages Constant prices in the country i in period 7

GFC — General government final consumption expenditure (% of GDP) in the coun-
try i in period ¢

EXR — Exchange Rate Regime in the country i and in period ¢

RIR — Real Interest Rates in the country 7 and in period

OIL — Brent Crude Oil price in period # (transformed in logarithm);

GPF — Index of Global Food Prices in period ¢ (transformed in logarithm);

B,— parameters to be estimated;

a; — random effect;

¢; — standard error.

The Harmonized Index of Consumer Prices (HICP) is commonly used as the dependent
variable in inflation studies, reflecting the general price level (Stachr, 2010). While some
studies use GDP deflator changes (Alfaro, 2005) or money value depreciation rates (Chrigui
et al., 2011), the HICP, compiled by Furostat, offers a more accurate measure for interna-
tional comparisons (Petkovski et al., 2024). Logarithmic transformations of the inflation rate
(logINF) are often employed to mitigate outliers and non-linearities (Catao & Terrones, 2005).

Wage growth, a key component of cost-push inflation, affects purchasing power and
inflation dynamics. Studies show mixed results on the wage-inflation relationship, with
some suggesting a leading role for prices (Chang & Emery, 1996), while others find no
causal link (Hess and Schweitzer, 2000). In the Visegrad countries, understanding wage
growth is crucial for managing inflation.

The Exchange Rate Pass-Through theory highlights how exchange rate regimes impact
import prices and inflation (Gagnon & Thrig, 2004). Domestic currency depreciation will
increase import prices, which, in turn, will increase the inflation from rising prices of
imported goods in domestic currency. The effect of domestic currency appreciation can
reduce import prices and inflation, but, with a non-identical effect size, allowing asym-
metric exchange rate pass-through (Arintoko et al., 2024)

Guided by the Taylor Rule, real interest rates are pivotal in shaping inflation (Taylor,
1993). Low or negative real rates encourage borrowing and spending, thereby potentially
increasing inflation, while high rates dampen demand and inflation. According to a recent
article authored by Ahmi¢ and Isovi¢ (2023), which examines shifts in the European
Union’s monetary policy conducted by the European Central Bank, it is underscored that
there has been a rise in interest rates aimed at curbing the upward movement of inflation’s
core rates. For the Visegrad countries, managing real rates is critical for balancing growth
and inflation control. The Fiscal Theory of the Price Level posits fiscal policies, rather
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than monetary ones, shape inflation (Woodford, 2003). The Ricardian Equivalence Theory
suggests that government spending may not cause inflation if future tax expectations lead
to higher savings (Barro, 1979).

The energy and food crises are characterized by soaring world energy and food pric-
es due to limited supply, which can then increase the burden on the household income
(Guan et al., 2023). Cost-push inflation is also affected by oil prices (Dua & Goel, 2021),
whereas global food price trends can influence domestic inflation (Ciccarelli & Mojon,
2010). In other words, we included oil prices in the model due to their strong theoretical
and empirical justification as an exogenous driver of inflation, especially in small open
economies. Their inclusion allows us to capture the impact of global supply shocks, even
though they are not part of the cointegrating relationship in the strictest sense.

A dummy variable for 2022-2023 accounts for inflationary effects of geopolitical
events, such as the war in Ukraine, on energy and food prices.

The data in use in this paper have been obtained from various sources such as the World
Development Indicators (WDI) database, AMECO database of the European Commission
classification of exchange rate regime developed by llzetzki et al. (2022), Federal Reserve
Bank of New York, Federal Reserve Bank of St. Louis Trading economics and oecd.stat.
Table 1 presents the descriptive statistics for all the variables used in the regressions.

Table 1. Definition of variables

Variables Symbol Units Source
Harmomzed.mdex of HICP 2015=100 Wo.rld Development
consumer prices Indicators
Average annual wages WAGE Constant prices oecd.stat
Exchange rate regime EXR Cla.ss1ﬁcat10n code Of.‘ Ilzetzki et al., 2022

various exchange regimes

General government final GFC (% of GDP) World Development
consumption expenditure Indicators
Real interest rates RIR (percent %) Wo.rld Development

Indicators
Brent Crude oil OIL (dollar $) Trading economics
Inflex of Global Food GPF Index 2016=100 F ederal‘Reserve Bank of
Prices St. Louis

We also present descriptive statistics for all countries, and we additionally discuss the
main trends in the evolution of the selected variables over time.

Table 2. Descriptive statistics

HICP WAGE EXR GFC RIR OIL GPF
Mean 95.14 48.50 7.95 19.64 2.61 63.57 99.17
Median 98.00 48.50 8.00 19.56 2.38 59.92 102.31
Maximum 161.55 96.00 12.00 23.01 19.00 111.11 136.47
Minimum 6.70 1.00 1.00 17.14 -4.17 19.90 57.54
Observations 96 96 96 96 94 96 96

Source: Authors’ calculations
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Summary statistics for all variables used in the analysis, as presented in Table 2, demon-
strate considerable heterogeneity across the countries under consideration and over time.

Table 3. Correlation matrix

HICP WAGE EXR GFC RIR OIL GPF
HICP 1.00 0.38 -0.33 -0.17 -0.50 0.47 0.72
WAGE 0.38 1.00 0.49 -0.10 -0.01 0.15 0.32
EXR -0.33 0.49 1.00 -0.04 0.51 -0.14 -0.35
GFC -0.17 -0.10 -0.04 1.00 -0.08 -0.18 -0.11
RIR -0.50 -0.01 0.51 -0.08 1.00 -0.12 -0.43
OIL 0.47 0.15 -0.14 -0.18 -0.12 1.00 0.70
GPF 0.72 0.32 -0.35 -0.11 -0.43 0.70 1.00

Source: Authors’ calculations

Before analyzing the regression panel model, a correlation matrix was formed between
the dependent and the independent variables, and an analysis of Pearson’s correlation
coefficients was carried out. Namely, we estimate the correlation between selected de-
terminants to check for possible problems of multicollinearity between them. We have a
multicollinearity problem if the correlation between selected determinants is above 0.80
(cf. Gujarati & Porter, 2009), and simultaneous inclusion of the variable in the model
should be avoided. According to the results listed in Table 3, there are no multicollinearity
problems between the selected determinants.

3.2. Methodology

This study analyzes inflation dynamics in the Visegrad countries (Czechia, Hungary,
Slovakia, and Poland) by using panel ARDL models. Panel data enable testing those
assumptions which cross-sectional analyses may overlook (Maddala & Wu, 1999). Sta-
tionarity is assessed via IPS, ADF, and PP tests, followed by the Kao cointegration test
so that to confirm long-run relationships.

The ARDL approach, suitable for variables integrated at 1(0) and I(1) (Pesaran &
Shin, 1997), employs three estimators: Pooled Mean Group (PMG), Mean Group (MG),
and Dynamic Fixed Effect (DFE). PMG assumes common long-run relationships but al-
lows short-run heterogeneity, while MG captures full cross-country differences (Pesaran
& Smith, 1995). DFE imposes uniformity across panels.

The Hausman test guides estimator selection. Overall, this study underscores the
need for tailored econometric methods to reflect the complex inflation processes in these
transitioning economies.

The MG model for testing a long-run relationship between variables is defined as

follows:
HICE, =0, + B HICE, _, + BWAGE, ,_+,EXR ,_ + B,GFC,,_, + B,RIR ,_, +

+ BOIL,_, + B, logCPE_, + DUMMY +z¢, 2
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Equation (2) shows that the MG estimator with a high order of lag that can estimate
long-run average parameters consistently. The MG estimator introduced by Pesaran and
Shin (1999) has standard features between the MG estimator and the DFE estimator. The
MG estimator can estimate long-run and short-run coefficients for each country, while the
DFE estimator can only estimate the overall short-run and long-run coefficients. Besides,
the PMG estimator cannot estimate long-run coefficients for each country.

The long-run relationship models, estimated by using the PMG and DFE approaches,
illustrate the impact of each variable over time, as presented in Equation (3):

P 4q r S
log HICP,, = i, + Y 2, 10gHICE,,_; + Y 5, 10gWAGE,, ; + Y 6,,EXR,_ + ) 56,,GFC,_, +
j=1 =0 =0 =0
v v w
Y O,RIR, ,+Y 5, logOIL,  + . 6,GPF,_ +&,
0 %0 =0 (3)
In these models, i1 represents the number of countries (e.g., 1, 2, 3, 4), t represents
the number of years, i.e., the temporal scope of analysis (e.g., 2000-2023), whereas the
country-specific effects are denoted by a, and ¢, refers to the error terms.
For the short-run relationship, an error correction model (ECM) is used as shown in
Equation (4).

AlOg H]CP” =o; + (pl(IOg HICPi,t—l - 2’1 lOg WAGEi,t—l_ﬂzEXR',t—l - ﬂSGFCi,t—l - /7'4R1R7',t—1 -

)4 q
2;10gOIL, , - ,GPF, , — DUMMY) + Y A,AlogHICP,  + 5, AlogWAGE,, , +
j=0

J=1

3ij ijt—j

r S Y v
> 6, AEXR ,_ + Y 8,AGFC,, .+ S, ARIR,  + 5 AlogOIL,_, +
Jj=0 i=0 j=0 =0

> 8,,AGPF,_, +¢, (4)
j=0

In this model, Ai represents the long-run parameters, and @i is the parameter for the
error-correction term, which measures the speed of adjustment to the long-term equilib-
rium of HICP due to changes in WAGE EXR GFC RIR OIL and GPF. A negative and
significant value of ¢i refers to the existence of a long-run co-integrating relationship
among HICP WAGE EXR GFC RIR OIL and GPF. The ECM dynamics allow for free
variation of short-run terms, ensuring consistent and asymptotically normal parameter
estimates for both stationary and non-stationary regressors (I(1)).

4. Estimation Results and Discussion

The first step of our empirical analysis is to perform panel unit root tests (Table 4). As
already mentioned in the previous section, we applied panel-IPS unit root tests and Fish-
er-type tests by using ADF and PP-test, as outlined by Maddala and Wu (1999).
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Table 4. Panel unit root tests

Im, Pesaran and Shin ADF-Fisher Chi- PP-Fisher Chi-square
. W-stat square .

Variables - - - - - - Conclusion

At alevel | First differ- | At a level | First differ- | At a lev- | First differ-

of entiation of entiation el of entiation

HICP 3.35 -2.08%** 8.82 23.4%%* 0.58 45 4%** I(1)
WAGE 0.3 -2,92%%* 3.63 23 1%%* 9.87 70.2%*%* 1(1)
EXR 0.91 -2.09%** 2.97 16.58*** 2.99 38.61%** 1(1)
GFC -1.24 -1.91%** 11.7 16.08*** 9.46 14.63%** 1(1)
RIR 0.44 -3.61%%* 6.64 28.2%*%* 23.6 45 7*%* I(1)
OIL -1.59%* -3.79%** 13.27 28.9%** 13.6 66.2%*%* 1(1)
GPF 0.06 -5.43%** 5.20 42 2%** 3.50 62.1%*%* 1(1)

Note: *, ** and *** indicate that the test statistic is significant at the 10%, 5%, or 1% level
Source: Authors’ calculations

As we can see from Table 4, HICP WAGE EXR GFC RIR OIL and GPF were station-
ary at first differentiation. Next, we continue with the cointegration test, whose results
are presented in Table 5.

Table 5. Kao Cointegration Test

t-Statistic Prob.
ADF -4.3005 0.0000
Residual variance 102.47
HAC variance 71.95

Source: Authors’ calculations

The p-value of 0.0012 is less than the 0.05 threshold, thereby indicating that we can
reject the null hypothesis of no cointegration. This suggests that there is a long-run equi-
librium relationship among the variables in our model.

Keeping in mind that all determinants in all models are co-integrated, in the next step,
we evaluate and interpret the results of panel PMG, MG and DFE estimators. The results
are presented in Table 6.

The Hausman tests comparing PMG vs. MG and MG vs. DFE both yield p-values
of 0.000, rejecting the null hypothesis that PMG or DFE estimators are consistent and
efficient. Thus, the MG model is preferred, as it allows for full heterogeneity in both
short- and long-run coefficients, accommodating differences in economic structures and
inflation responses across the Visegrad countries (Pesaran & Smith, 1995).

The MG model results for the Harmonized Index of Consumer Prices (HICP) provide
important insights. The long-run wage growth coefficient (0.407***) confirms a strong
link between wages and inflation, which is consistent with demand-pull inflation theories
(Blanchard & Gali, 2007). Wage dynamics are particularly relevant in these transitioning
economies, where rising incomes fuel consumption (Krause & Lubik, 2007).
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Table 6. Estimation results

PMG MG DFE
Variable | Long Run | Shortrun | Long Run | Shortrun | Long Run Short run
skksk skeksk sk ek
WAGE | ooory | o9 | on | o219 | ©om | 6339
LEXR 0.080%** 0.156 -0.040 0.224 0.125%** 0.134
(0.043) (0.122) (0.226) (0.144) (0.048) 0.111)
GFC -0.006 -0.008*** -0.033*** | -(0.081*** -0.086%** 0.041
(0.012) (0.001) (0.004) 0.043 (0.023) (0.044)
RIR -0.004*** -0.003 -0.009 0.002 -0.001 -0.001
(0.0001) (0.003) 0.007) | (0.002) (0.001) (0.002)
LOIL 0.023 0.159 0.104 0.211 0.007 0.024
(0.028) (0.160) (0.150) | (0.202) (0.101) (0.132)
GPF 0.002%** -0.002 0.001*%** -0.003 0.003 0.001
(0.0001) (0.003) (0.002) (0.004) (0.002) (0.003)
4,998 ** 0.631 0.438%*%* 0.361 0.130 0.203
DUMMY 1 641 (0.549) (0.160) (0.465) (0.084) (0.132)
Constant -2.049 -0.361 -6.336%**
(1.758) (0.465) (1.083)
Error 0.526 1.554%%* 0.416
Correction (0.438) (0.133) (0.633)
Hausman
test 0.000 0.017
(p-value)

Note: *, ** and *** indicate that the test statistic is significant at the 10%, 5%, or 1%. Figures in the paren-
theses show the standard error

Source: Authors’ calculations

The positive global price factor coefficient (0.002***) highlights the impact of inter-
national commodity prices on domestic inflation, reflecting openness to global supply
shocks (Kaldor, 2016). The negative GFC coefficient (-0.033***) suggests that produc-
tive government spending can ease inflationary pressures by enhancing capacity (Bal-
dacci & Kumar, 2010).

A large positive coefficient (4.998***) on the war dummy variable indicates the
sharp inflationary impact of Russia’s invasion of Ukraine, thus echoing Guriev and Mi-
an’s (2022) findings on geopolitical disruptions.

In the short run, the wage growth coefficient (0.183) shows a weaker immediate effect
as firms partially absorb costs (Dornbusch & Fischer, 2005). The short-run insignificance
of GPF (-0.003) suggests delays in passing global price changes to consumers, which is
consistent with price stickiness (Mankiw, 2001). Similarly, the small negative coefficient
of GFC (-0.002) implies that fiscal effects on inflation take time to materialize.

The short-run coefficient of the war dummy (0.631) reflects an initial but less pro-
nounced impact, though persistent uncertainty continues to affect expectations.
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While the panel approach leverages similarities among these countries, their differ-
ences remain significant. Notably, Slovakia belongs to the Eurozone; Hungary has con-
tinued energy purchases from Russia; and Poland, with a much larger, more diversified
economy, faces unique dynamics. Upon recognizing this heterogeneity, Table 7 reports
results by country to account for these variations more accurately.

Table 7. Long and Short-Run Interpretation in specific countries

Long-run estimation
Countries | WAGE EXR GFC RIR OIL GPF DUMMY
Czech 0.398 0.089 -0.040 -0.001 0.099 0.003* 0.514
Republic (0.325) (0.157) (0.034) (0.001) (0.119) (0.002) (0.276)
Hungary | 0.484%%%* -0.550** -0.039 0.001 0.019 0.003 0.276%*
(0.129) (0.308) (0.051) (0.001) (0.117) (0.002) (0.099)
Poland 0.110 -0.214 -0.019 | 0.0035%** 0.017 0.003 0.111
(0.139) (0.270) (0.024) (0.0006) (0.046) (0.001) (0.033)
Slovakia | 0.638%*%%* 0.514%** -0.033 0.033%%** 0.552 0.006 1.744
(0.286) (0.197) (0.098) (0.014) (0.429) (0.014) (1.188)
Short-run estimation
Error
Countries | Correc- | WAGE | EXR | GFC RIR OIL GPF |DUMMY | Constant
tion
Czech -0.291 |0.075*%** | 0.005 | -0.007 | -0.0001 | 0.010 | 0.0001 |0.150***| 1.135
Republic | (0.235) | (0.034) [(0.027)|(0.005) | (0.0003) | (0.021) | (0.0007) | (0.050) | (1.026)
Hungary | -0.828 -0.222 | 0.095 | 0.020 | 0.0006 | 0.028 | -0.0006 | 0.229** | 3.655
(0.627) | (0.227) {(0.323)|(0.040)| (0.001) |(0.062)| (0.001) | (0.121) | (3.457)
Poland | 0.734**%| 0.270*** | 0.1483 | -0.020 |0.0005%**| 0.012 |0.002**%* | (.082%*%*%* | -3 495%%**
(0.122) | (0.049) |(0.146)| (0.015)| (0.0002) | (0.019)| (0.0006) | (0.035) | (0.554)
Slovakia |2.050*** | 0.761 0.650 | 0.173 0.009 0.818 | -0.016 1.744 -4.776
(0.371) | (1.240) |(0.491)|(0.243)| (0.035) |(0.719)| (0.022) | (1.188) | (6.053)

Note: *, ** and *** indicate that the test statistic is significant at the 10%, 5%, or 1% level. Figures in the
parentheses show standard error

Source: Authors’ calculations

Czech Republic

In the long run, the Global Food Price (GPF) and wage coefficients are positive but
statistically insignificant, indicating only a limited influence on inflation. While rising
wages may fuel inflation (Galgdczi, 2017), other factors like productivity or monetary
policy could offset this impact. In the short run, wage effects are significant (0.075),
thus supporting the presence of a wage-price spiral (Egert, 2017). A significant dummy
variable (0.150) implies that structural factors also affect inflation (Kresi¢ et al., 2020).
Exchange rate and government consumption are not significant, which points to institu-
tional resilience against external shocks.
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Hungary

Wages have a strong and significant long-run impact on inflation (0.484), thus confirm-
ing wage-push dynamics (Bénassy-Quéré¢ et al., 2018). A marginally significant negative
exchange rate coefficient (-0.5505) suggests that currency appreciation lowers imported
inflation (Kovacs, 2016). Short-run wage effects are negative but insignificant, possibly
due to short-term frictions (Batora & Driessen, 2019). The significant dummy (0.276)
hints at structural or policy shifts (Huszar, 2020). Other variables, such as government
consumption and oil prices, lack significance.

Poland

The long-run real interest rate has a small positive effect (0.0035), which contradicts
theory but is consistent with studies suggesting that rate hikes may signal inflation ex-
pectations or trigger distributional effects (Brzoza Brzezina, 2002; ECB, 2018). Gov-
ernment purchases also positively influence inflation (0.003) (Gornicki, 2018). Sig-
nificant short-run wage effects (0.270) indicate that rising labor costs feed into prices
(Pigtkowski, 2019). The dummy variable (0.111) reflects structural or external shocks
(Sztandar-Sztanderska, 2017). Exchange rate and oil price impacts are negligible.

Slovakia

Wages (0.638) and exchange rate (0.514) have strong positive long-run impacts on in-
flation. These results highlight the role of domestic demand and imported inflation, es-
pecially under Eurozone conditions (Deutsche Bundesbank, 2020). A positive real in-
terest rate effect (0.033) suggests that borrowing costs may raise prices (Klein, 2021).
Government consumption and oil prices are insignificant. Across the Visegrad countries,
wages consistently influence inflation, while the effects of exchange rates, interest rates,
and structural variables vary. These divergences reflect each country’s unique economic
structure, thereby underscoring the need for tailored inflation control policies.

To empirically evaluate the proposed hypotheses, the analysis draws on pooled es-
timators (PMG, MG, and DFE), allowing for both long-run homogeneity and short-run
heterogeneity across the Visegrad countries. The findings highlight that inflation persis-
tence in the region is driven by a combination of external shocks, domestic policies, and
institutional factors.

Hypothesis 1 posits that the ECB’s delayed monetary tightening contributed to more
persistent inflation in Slovakia compared to its peers. The long-run coefficient on wage
growth (0.407***) confirms a strong inflationary effect, particularly in Slovakia, Hunga-
ry, and Poland. These findings are consistent with the Phillips Curve (Friedman, 1968)
and recent studies that link tight labor markets to price pressures (Darvas & Wolff, 2021).
Wage indexation and centralized bargaining in Slovakia and Hungary intensified pass-
through effects, while the Czech Republic’s more flexible labor market and inflation-tar-
geting regime moderated this link. A 10% rise in real wages results in an estimated 4
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percentage point (pp) inflation increase in Hungary, compared to 2 pp in Czechia.

Hypothesis 2 examines whether independent monetary policies were more effective
in mitigating inflation. Evidence supports this, as countries with autonomous policy
tools, particularly the Czech Republic, demonstrated more timely interest rate responses
and lower exchange rate pass-through (ERPT). Slovakia, bound by the ECB’s common
monetary stance, experienced delayed reactions. Notably, ERPT is significant in Hunga-
ry and Slovakia, but muted in Poland and Czechia, aligning with Burstein and Gopinath
(2014), who find that credible inflation-targeting regimes dampen exchange-rate effects.

Hypothesis 3 addresses the role of external shocks. The long-run significance of glob-
al price variables substantiates the hypothesis that energy prices and supply chain disrup-
tions were stronger inflation drivers than domestic policies. The inflationary impact of
the Ukraine war (dummy coefficient: 4.998***) underscores this. Hungary and Poland,
with their greater dependence on Russian energy, were most affected. Bachmann et al.
(2022) also affirm the inflationary transmission of geopolitical shocks. A 50% energy
price increase is estimated to raise inflation by 1.5-2 pp over 6—12 months.

Hypothesis 4 centers on Slovakia’s Euro area membership and the resulting inflation
dynamics. The constrained monetary autonomy under ECB policy — characterized by a
slower tightening cycle in 2022 — limited Slovakia’s ability to react to inflation surges.
In contrast, the Czech National Bank raised rates early, thus curbing inflation more ef-
fectively. These structural differences validate the divergent inflation paths across the V4
countries.

Hypothesis 5 relates to country-specific characteristics such as fiscal frameworks and
labor market structures. The significant negative coefficient on government spending
(-0.033***) suggests that productive fiscal expenditures, and particularly capital invest-
ment, can reduce inflation by crowding in private activity (Auerbach & Gorodnichen-
ko, 2012). Real interest rates correlate positively with inflation in Poland and Slovakia,
likely due to policy lags and reverse causality (Taylor, 1993), as hikes followed inflation
surges rather than preempting them.

In conclusion, while external shocks explain shared inflationary pressures, insti-
tutional and monetary regime differences are key to understanding divergent inflation
persistence in the Visegrad region. These findings emphasize the importance of policy
flexibility, fiscal effectiveness, and energy diversification in addressing inflation in heter-
ogeneous monetary environments.

5. Discussion

The empirical results offer several critical insights into inflation dynamics across the
Visegrad countries. The selection of the Mean Group (MG) estimator — based on Haus-
man tests — highlights the necessity of allowing full heterogeneity in both long-run and
short-run relationships. This modeling choice reflects the differing economic structures,
monetary regimes, and external exposures in these transitioning economies.
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The strong long-run relationship between wage growth and inflation across most coun-
tries supports classical demand-pull and wage-push inflation theories (Blanchard & Gali,
2007). This is particularly relevant for economies undergoing structural transformation,
where wage growth often outpaces productivity improvements, contributing to inflationary
pressures. In the short run, however, the muted wage effect aligns with theories of price
stickiness and cost absorption by firms (Mankiw, 2001).

Global commodity prices exert significant long-run influence, especially in open
economies like Hungary and Slovakia. This confirms previous findings that inflation in
small, open economies is increasingly shaped by external supply shocks (Binici et al.,
2022). However, the lagged or insignificant short-run effects suggest that transmission is
gradual, and that it filters through domestic price-setting behavior.

Interestingly, the study identifies a large inflationary impact associated with geopo-
litical disruptions, specifically, the war in Ukraine. This aligns with Guriev and Mian’s
(2022) work and emphasizes the importance of non-economic shocks in shaping inflation
expectations and market behavior.

Country-level differences further validate the heterogeneous panel approach. For ex-
ample, the significance of exchange rate movements in Hungary and Slovakia contrasts
with their limited role in Czechia and Poland. Similarly, the positive inflation response to
the real interest rates in Poland and Slovakia contradicts the conventional expectations,
possibly reflecting expectation effects or structural rigidities (Brzoza-Brzezina, 2002).

These results highlight the limits of a one-size-fits-all monetary policy. While infla-
tion-targeting frameworks remain relevant, their effectiveness is contingent on institutional
credibility, policy coordination, and external vulnerabilities. Importantly, the findings
contribute to the broader literature by demonstrating that, even within a geographically
and historically aligned group, inflation processes remain deeply country-specific.

Conclusion

This study examines inflation dynamics in the Visegrad countries — Poland, Hungary, the
Czech Republic, and Slovakia — from 2000 to 2023 by using the Mean Group estimator
to capture country-specific long- and short-run effects. Our findings highlight how wag-
es, global prices, and government consumption shape inflation, thus reflecting structural
and institutional differences.

Wage growth is a clear long-term inflation driver, especially in Poland and Hungary,
where pay increases have outpaced productivity. Aligning wages with productivity is
essential to prevent persistent demand-pull inflation. In contrast, Slovakia and the Czech
Republic show more moderate wage dynamics, which implies lower domestic inflation-
ary risks.

Global price shocks, notably in energy, are significant inflation sources across all four
economies. Slovakia’s Eurozone membership limits its monetary policy flexibility, while
increasing reliance on fiscal measures and energy diversification. Hungary’s independent
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monetary policy allows more active interventions but has yielded mixed results due to
policy lags and credibility challenges.

Government consumption has a dual impact: it fuels inflation in the short term when
tied to current spending but stabilizes prices over time when invested productively. This
underscores the need to shift fiscal priorities toward infrastructure and innovation so that
to strengthen supply-side capacity and contain structural inflation pressures.

Since 2020, especially after the outbreak of the Ukraine war, inflation expectations
have grown and become more volatile, thus exposing gaps in policy coordination and
forecasting. This period reinforces the urgency of improving institutional frameworks
and adopting forward-looking strategies.

However, the study has limitations. It does not fully capture structural breaks during
major crises, such as the COVID-19 pandemic or the year 2022 energy shock. While
the MG estimator reflects cross-country heterogeneity, it does not account for spillover
effects or interconnectedness among the Visegrad economies. Additionally, micro-level
factors like firm pricing behavior or household expectations remain unexplored.

Overall, inflation in the Visegrad region results from intertwined domestic pressures,
external shocks, and diverse institutional arrangements. Effective management will re-
quire tailored policies that align wages and productivity, reduce dependence on volatile
global prices, and target government spending toward long-term competitiveness. Fu-
ture research should integrate real-time monitoring and microeconomic drivers with the
objective to equip policymakers with timely, adaptable tools to maintain price stability.
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