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This paper estimates Phillips curve relationships using nonparametric vector autoregressions
for four Central, Eastern and Southeastern European (CESEE) economies. The novel feature
of our model, which builds on Bayesian additive regression trees, is that it allows for unveiling
possible asymmetries with respect to the size and sign of structural shocks. We simulate how
unexpected movements in the unemployment rate impact inflation measures across the countries
under consideration. We provide evidence that the reactions of inflation to labor market
shocks are highly asymmetric: Small shocks trigger no statistically significant response of inflation
whereas larger shocks induce strong, significant and persistent reactions for all countries in our
sample. When focusing on differences between positive and negative unemployment shocks, we
find that benign shocks lead to stronger price reactions than adverse movements in unemploy-
ment rates. These results all highlight substantial nonlinearities in the dynamic relationship
between unemployment rates and inflation rates.
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Inflation is currently the most pressing topic on economic policymakers’ agendas
in Central, Eastern and Southeastern Europe (CESEE) and, in fact, around the

lobe. Among the most frequently cited reasons for accelerating inflation are the
rebound of demand following COVID-19-related lockdowns, combined with
emerging demand-supply mismatches, the strengthening of households’ net financial
wealth during the pandemic, adverse weather conditions (e.g. droughts) in some
parts of the world and, more recently, the economic consequences of Russia’s war
against Ukraine (and primarily its impact on energy and food prices). Policymakers
in CESEE have acted proactively and decisively to tame surging inflation by raising
monetary policy rates to historic levels. As of early 2023, they have been successful
in putting a break on ever-increasing headline inflation rates, helped by a rebalancing
of European energy demand and the associated decrease of energy prices. Core
inflation rates, however, kept on rising unabatedly. At the same time, CESEE labor
markets are in full swing, as the COVID-19 pandemic has not left any lasting scars:
Once the pandemic-related restrictions were lifted, the region’s labor markets
quickly returned to practically full employment amid tight labor supply, occasional
skill mismatches and accelerating wage growth.

The question arises of how much (if any) of the 2021-2022 price surge in
CESEE can be attributed to labor market tightness. This question is usually
addressed through the lens of the Phillips curve, a concept that generally postulates
a negative relationship between measures of economic slack (in our case, the
unemployment rate) and inflation rates, meaning that tighter labor markets cause
inflation rates to rise. In CESEE, however, there has been a visible disconnect
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between labor market and price developments for at least the past decade. While
this has caused quite some confusion among economists analyzing the CESEE
region, it fits well into empirical evidence gathered for many advanced economies
that found a flattening of the Phillips curve since the mid-1990s (see e.g. Kuttner
and Robinson, 2010; IMF, 2013).

The motivation of this paper is, therefore, to examine the Phillips curve in a
sample of CESEE countries and to see whether it is still alive and well behaved.
This broader topic has drawn considerable attention in economic literature over
the past years (see e.g. Stock and Watson, 2019; Del Negro et al., 2020). Present
literature deals with this question by looking at parametric econometric models
that take a strong stance on the nature of any nonlinearities the Phillips curve
might exhibit. To circumvent introducing strong prior assumptions on the functional
relationship between prices and real economic activity, we use the nonparametric
multivariate time series model originally developed in Huber and Rossini (2022)
and Huber et al. (2023). This model uses Bayesian additive regression trees (BART,
see Chipman et al., 2010) to handle structural breaks, changing trends and any
form of nonlinearities in the conditional mean.

Empirically, we are interested in how shocks to the unemployment rate impact
inflation as measured by the Harmonised Index of Consumer Prices (HICP). The
flexibility of our model allows us to focus on whether shocks to the unemployment
rate trigger a nonproportional reaction of inflation or whether positive shocks
trigger different inflation reactions than negative shocks. By decomposing core
inflation into a cyclical and a noncyclical component, we can then assess whether
labor market shocks have the potential to shift trend inflation or whether variations
in core inflation are purely driven by the reaction of the transitory component.

This paper is structured as follows: Section 1 describes the data and shows
some descriptive statistics. Section 2 introduces the econometric framework we
employ, briefly discusses the prior setup and outlines our estimation strategy.
Section 3 presents our empirical results, including the impulse response of different
measures of inflation to unemployment shocks. Section 4 discusses the results.
Finally, section 5 puts the results into context and applies them to rationalize some
stylized facts of CESEE’s recent inflation history; it elaborates on some policy
implications and further research questions and concludes the paper.

1 Data description

In our analysis, we concentrate on the link between unemployment rates and HICP
inflation in four CESEE EU member states that conduct an independent monetary
policy: Czechia, Hungary, Poland and Romania. We collected quarterly data over
the period from Q1 00 to Q2 22. The dataset includes the following series: annual
percentage changes in HICP inflation, core inflation (defined as overall HICP
inflation excluding energy and unprocessed food), cyclical and noncyclical items
within core inflation, real GDP (seasonally and working day adjusted), the nominal
compensation per employee (whole economy, seasonally and working day adjusted)
and nominal unit labor costs (whole economy, per person, seasonally and working
day adjusted) as well as the unemployment rate (EU Labor Force Survey method-
ology), the respective policy rate, the three-month money market rate and ten-year
government bond yields in percent.
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The distinction between cyclical and noncyclical core inflation follows the
methodology used in Lian and Freitag (2022). In particular, core inflation items
(on the two-digit level of the HICP classification or — in areas that include energy —
on the three-digit level) are split into cyclical and noncyclical components based on
their average correlation with a simple HP-filtered output gap. Cyclical components
include rentals for housing; maintenance and repair of dwellings; furnishings,
household equipment and routine household maintenance; health; transport
services; recreation and culture; restaurants and hotels; and processed food including
alcohol and tobacco. Noncyclical components include clothing and footwear; water
supply and miscellaneous services relating to the dwelling; purchase of vehicles;
communications; education; and miscellaneous goods and services. Individual
cyclical and noncyclical components are aggregated using their country-specific
item weights in the consumption basket.

Chart 1 shows the unemployment rate and annual changes in HICP inflation in
the four CESEE countries in our sample. In the period under review, price devel-
opments in CESEE were characterized by a broad-based disinflation trend that
lasted approximately up to 2005, reflecting economic stabilization after the early
years of transition, increased competition (especially at the international level), a
monetary policy shift away from exchange rate stabilization toward inflation
targeting in many countries and — later on — a stronger reform momentum in the
run-up to EU accession. Unemployment rates trended up moderately but basically
did not move too much over the first five years in our time series. As always, there
is some variation across countries. Disinflation, for example, was especially pro-
nounced in Romania, as the country had experienced a period of very high price
growth after its currency reform and the elimination of most price controls in the
late 1990s.

In the boom years following the 2004 EU enlargement round, prices trended
up again, reflecting buoyant (partly credit-fueled) domestic demand and record-
high GDP growth as well as tightening labor markets amid continuing emigration.
Consequently, the unemployment rates also declined in all countries in our sample
except Hungary, where pronounced macroeconomic imbalances and high fiscal
deficits weighed on growth and the labor market.

The crisis of 2008 and the subsequent years put an end to this phase and sent
prices on a downward trend. This trend — temporarily interrupted between 2011
and 2013, when oil prices climbed to above USD 100 per barrel — culminated in a
period of deflation around 2015 and 2016. Up until the pandemic and the recent
price boost, inflation rates only increased very moderately, hovering between 2%
and 4%. This is even more striking as the four CESEE countries under review
experienced a period of swift economic expansion between 2014 and 2019 after
economic imbalances and crisis legacies from 2008 were finally cleaned up. In this
boom period, unemployment rates embarked on a remarkable downward path
(from the elevated levels they had reached during the Great Recession) and reached
historically low levels on the eve of the pandemic. Even the disruptions caused by
the COVID-19-related lockdowns did not persistently alleviate labor market tightness.
Unemployment rates only increased moderately in 2020 and early 2021 and then
quickly returned to their pre-pandemic levels.

FOCUS ON EUROPEAN ECONOMIC INTEGRATION Q3/23 9



Are Phillips curves in CESEE still alive and well behaved?

Chart 1
Development of HICP inflation and unemployment rates
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Source: Eurostat.

It is already clear from the remarks above that unemployment and price trends
in the countries under review disconnected at least for certain periods. Chart 2
shows the correlation between HICP inflation and the unemployment rate both
over the entire observation period and for a moving window of 20 quarters. Over
the whole period, correlation coefficients range from —0.25 in Czechia to 0.43 in
Romania.

For different time frames, correlations show some distinct patterns across
countries: large and negative correlation coefficients in the years surrounding the
economic downturn after the financial crisis, large and positive correlation coeffi-
cients for the deflationary period around 2015, and large and negative correlation
coefficients for the boom years preceding the pandemic. At the most recent end of
our sample, correlations weakened notably again.

Chart 3 shows the development of core inflation and its cyclical and noncyclical
components. Core inflation very much mimics the dynamics of headline inflation
throughout the sample and over the entire observation period. However, it was
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Chart 2

Correlation between HICP inflation and unemployment rates
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Source: Authors’ calculations.

generally lower than headline inflation except for the disinflationary (or deflation-
ary) period between 2013 and 2017 and a brief period during the COVID-19
pandemic.

Furthermore, it is clearly visible that cyclical core inflation generally outpaced
noncyclical core inflation across all four countries, sometimes by a large margin.
The only exceptions to this pattern are once again the disinflationary (or deflation-
ary) period around 2015 and — at least in Poland and Czechia — the years of the
COVID-19 pandemic. This suggests that structural price trends generally had a
disinflationary effect in CESEE, very much echoing the discussions on secular
stagnation that made headlines throughout much of the 2010s.
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Chart 3
Development of core inflation and its cyclical and noncyclical components
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2 Econometric framework

Our flexible econometric model combines BART with vector autoregressions
(VARs) along the lines of the BART-VAR developed in Huber and Rossini (2022)
and Huber et al. (2023). Linear models such as standard VARs are not capable of
producing asymmetries in impulse responses with respect to the size or the sign
of a structural shock of interest. If the researcher is interested in these forms of
asymmetries, nonlinear multivariate time series models such as regime-switching
VARs (see Sims and Zha, 2006; Huber and Fischer, 2018), time-varying parameter
VARs (see Primiceri, 2005; Koop et al. 2009; Korobilis, 2013) or smooth transition
models (see Hauzenberger et al. 2021) are possible approaches to an analysis.
However, all these models take a strong prior stance on how nonlinearities are
captured, and their assumptions might be inconsistent with the data. In this paper,

12
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our approach is nonparametric and does not rely on specific assumptions of the
relationship between the vector of endogenous variables y,, which is M x I dimen-
sional, and x, = (y',_, ...y’ ) which stores the lags of the endogenous variables.

The model is given by
) ye=F(x)+ &, & ~N(0,X)

where F denotes an unknown function that takes x, as input and returns
F(x) =(fi(x0), ., fu(x))" as output. The equation-specific functions
fi(x0) ( = 1,..., M) allow for different functional relations across the elements in y,.
Finally, we let & denote a Gaussian shock term with error covariance matrix ).
The matrix ' can be made time varying but, given the recent forecasting evidence
in Clark et al. (2022), we leave this possibility aside and focus on the homoscedastic
case for reasons of simplicity.

The unknown equation-specific functions f; are approximated using BART.
The BART approximation of f; is:

S
) fi~ ) gKlus, T,
s=1

where we let X = (xq, ..., x7)" denote aT X Mp full data matrix of regressors and
each function g is a tree function that depends on the tree structure 7; and terminal
node parameters ;. The intuition behind the tree functions is as follows. The tree
structure is made of a sequence of decision rules of the form {x; < c} or {x; = c}
and thus decomposes the input space into several disjoint subsets. These forms of
decision rules are applied iteratively and, after testing all these splitting rules, we
reach a terminal node. Each terminal node is associated with a terminal node
parameter ;. The terminal node parameter is then the predicted value of the
corresponding regression.

It is worth illustrating this concept by means of a simple example that sets
S=M=1. Suppose that x,=¢ and ¢ runs from I to T. Let ¢=30 and the number of
terminal nodes be equal to 2. In this trivial case the tree simply splits the sample
in two: The first part includes all observations from the beginning of the sample up
to 29, whereas the second part includes observations 30 to T. For each of these
samples, we then simply estimate the mean over the samples. These means are
then the terminal node parameters. The corresponding predictions are then given

by:

(i if £<30
EQve) = {,“2 if t=30°

Since this specification is very simple (it models through a single structural break),
the question arises whether it would pay off to allow for more complex tree struc-
tures. Chipman et al. (2010) discuss this possibility but argue for a model that uses
very simple tree functions and — instead of taking one single tree — sum over many
simple trees. This is what we do in equation (2). Instead of just using a single tree
that implies a single structural break, it would be possible to use many (i.e., S)
trees. In such a case, the joint model will be able to fit more complex patterns in
the data while minimizing the risk of overfitting.

FOCUS ON EUROPEAN ECONOMIC INTEGRATION Q3/23
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We carry out model estimations precisely along the lines suggested in Huber
and Rossini (2022). Our approach is Bayesian and we use the benchmark priors
proposed in Chipman et al. (2010). Posterior simulation is carried out using an
equation-by-equation algorithm that simulates the terminal node parameters, tree
structures and error covariances using a Metropolis-within-Gibbs sampler. Further
information can be found in Huber and Rossini (2022) or Clark et al. (2022).

3 Empirical results

This section discusses the impulse responses of the unemployment rate and different
price measures to shocks to the unemployment rate. We focus on an unemployment
shock defined along the lines of Del Negro et al. (2020). This implies that we rank
unemployment first and then consider a Cholesky decomposition of the error
covariance matrix ). Notice that this approach leaves open the question of whether
changes in the unemployment rate are driven by demand- or supply-side shocks.
One way to address this question would be to use identified shock measures. As we
are interested in estimating nonlinear Phillips curves and high-frequency instruments
are not readily available for the CESEE countries, we leave this possibility aside.

We consider three different shocks to the unemployment rate: a one-standard
deviation (weak), a five-standard deviation (medium) and a ten-standard deviation
(strong) shock.

Chart 4 shows the impulse responses of the unemployment rate, illustrating
the magnitude and the evolution of the respective shock. In all four countries under
review, a weak shock leads to an immediate increase of the unemployment rate by
0.4 to 0.5 percentage points.” The shock fades out rather quickly and becomes
statistically insignificant after 5 to 7 quarters.

A medium shock leads to an immediate increase of the unemployment rate by
1.8 percentage points in Czechia, 2.1 percentage points in Hungary and 2.5 percent-
age points in Poland and Romania. The unemployment rate returns to its initial
level quickly at first, and then gradually. The shock ceases to be statistically signif-
icant after 9 quarters in Romania, after 10 quarters in Poland and after 12 quarters
in Hungary. In Czechia, the shock delivers significant increases in the unemployment
rate even after 20 quarters.

A strong shock raises the unemployment rate by 3.7 percentage points in
Czechia, 4.2 percentage points in Hungary, 5 percentage points in Poland and
5.1 percentage points in Romania. Again, the unemployment rate returns to its
initial level quickly at first, and then gradually. The shock fades out after 10 quarters
in Romania, after 12 quarters in Hungary and after 13 quarters in Poland. In
Czechia, the shock is still statistically significant after 20 quarters and thus more
long lived.

Chart 5 depicts the reaction of the unemployment rate to a strong positive and
a strong negative shock. The impulse responses are largely symmetrical for Hungary
and Romania, except for the first few quarters when negative shocks fade out
somewhat more quickly than positive shocks. More variation can be observed in
Czechia and Poland. In both countries, negative shocks impact the unemployment
rate more strongly than positive shocks do. The difference between the two shocks

2 The figures for the responses of selected variables to a shock in the unemployment rate reported in this section refer
to the median estimates. The confidence intervals are depicted in the respective charts.
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Chart 4

Unemployment rate: impulse responses to different positive unemployment shocks
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Note: Median, 16" and 84" credible intervals of the posterior distribution of the dynamic responses to a strong (blue line), medium (green line) and weak (orange line) unemplomyent shock.

reaches a maximum of about 0.4 percentage points after 4 and 5 quarters, respec-
tively, and — in the case of Czechia — continues to be observed even after 20 quarters.
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Chart 5

Unemployment rate: impulse responses to strong positive and strong negative unemployment shock
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Note: Median, 16" and 84 credible intervals of the posterior distribution of the dynamic responses to a strong positive (blue line) and a strong negative (red line) unemplomyent shock.

Next, our focus is on how HICP inflation responds to unexpected movements
in the unemployment rate. This exercise sheds light on whether inflation dynamically
reacts to movements in the unemployment rate and whether these movements are
consistent with economic theory.

The price reactions to shocks of different sizes are shown in chart 6. The most
important information from this chart is that it takes quite a substantial shock to
the unemployment rate to trigger a significant reaction in HICP inflation. Small
shocks do not translate into any significant price reactions. While medium-sized
shocks reduce inflation across the countries under review, responses are very
moderate in some cases and tend to fade out in most cases. A medium-sized shock
reduces inflation by a maximum of 1.2 percentage points in Czechia (after 17 quar-
ters), 0.7 percentage points in Hungary (after 6 quarters), 0.6 percentage points in
Poland (after 10 quarters) and 0.9 percentage points in Romania (after 7 quarters).
Only in Czechia, the response remains significant after 20 quarters. In Hungary,
the shock becomes insignificant after 17 quarters, in Poland after 13 quarters and
in Romania after 16 quarters.

Only strong shocks substantially reduce inflation and produce significant reactions
even after 20 quarters. The largest effects can be observed in Czechia and Romania,
where the shock reduces inflation by a maximum of 1.6 percentage points after 15
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Chart 6

HICP inflation: impulse responses to different positive unemployment shocks
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Note: Median, 16" and 84 credible intervals of the posterior distribution of the dynamic responses to a strong (blue line), medium (green line) and weak (orange line) unemplomyent shock.

and 8 quarters, respectively. The impact is somewhat weaker in Hungary and Poland
but remains substantial at a maximum of 1.2 and 1.1 percentage points, respec-
tively, after 7 quarters.

Chart 7 shows the impulse responses of HICP inflation to a strong positive and
a strong negative shock. Only for Hungary we find responses that are symmetrical,
indicating that positive and negative shocks impact prices to a similar extent. For
the other countries, responses differ somewhat. In Czechia, a positive unemploy-
ment shock has a much weaker impact on HICP inflation than a negative shock.
This means that an increase in the unemployment rate reduces inflation by a lesser
margin than a decrease in the unemployment rate drives inflation up. This difference
reaches a maximum of 1.1 percentage points after 12 quarters and remains sub-
stantial even after 20 quarters. The picture is similar for Poland, although the
differences are not quite as pronounced and reach a maximum of only 0.4 percentage
points after 5 quarters. In Romania, a negative shock produces a stronger response
up until 10 quarters; after that, a positive shock tends to impact on inflation some-
what more strongly.
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Chart7

HICP inflation: impulse responses to strong positive and strong negative unemployment shock
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Note: Median, 16" and 84" credible intervals of the posterior distribution of the dynamic responses to a strong positive (blue line) and a strong negative (red line) unemplomyent shock.

Chart 8 shows the impulse responses of core inflation (HICP inflation excluding
energy and unprocessed food) to different positive shocks. As is the case with
headline inflation, only medium and strong shocks result in statistically significant
changes to core inflation. A medium-sized shock reduces core inflation by a
maximum of 0.9 percentage points in Czechia (after 12 quarters), 0.5 percentage
points in Hungary (after 6 quarters), 0.4 percentage points in Poland (after 6 quarters)
and 0.6 percentage points in Romania (after 6 quarters). Only in Czechia, the
response remains significant after 20 quarters. In Hungary, the shock becomes
insignificant after 17 quarters, in Poland after 12 quarters and in Romania after
16 quarters.

A strong shock to the unemployment rate reduces core inflation by a maximum
of 1.3 percentage points in Czechia (after 12 quarters), 0.9 percentage points in
Hungary (after 8 quarters), 0.8 percentage points in Poland (after 8 quarters) and
1.1 percentage points in Romania (after 8 quarters). The effects of the shock remain
statistically significant after 20 quarters. With that, shocks to core inflation
produce effects that are comparable to the effects of shocks to headline inflation in
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Chart 8

Core inflation: impulse responses to different positive unemployment shocks
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Note: Median, 16" and 84 credible intervals of the posterior distribution of the dynamic responses to a strong (blue line), medium (green line) and weak (orange line) unemplomyent shock.

terms of timing and persistence; their quantitative effects are generally lower,
however.

We now turn to the question of whether there are any asymmetries with
respect to the sign of the shock to core inflation. Chart 7 shows the impulse
responses of core inflation to strong positive and negative shocks to the unemploy-
ment rate. As is the case with headline inflation, impulse responses are largely
symmetrical for Hungary (even though the negative shock impacts somewhat more
strongly on core inflation over the first 3 quarters). In Czechia, core inflation
responds more strongly to negative shocks than to positive shocks throughout the
observation period, with the difference reaching a maximum of 0.8 percentage
points (after 14 quarters). The same is true for Poland, but the difference in the
two responses only climbs to 0.2 percentage points (after 5 quarters). In Romania,
the impact of the negative shock outpaces the impact of the positive shock up until
the 10" quarter, after which the two shocks become largely indistinguishable.
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Chart 9
Core inflation: impulse responses to strong positive and strong negative unemployment shock
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Note: Median, 16" and 84 credible intervals of the posterior distribution of the dynamic responses to a strong positive (blue line) and a strong negative (red line) unemplomyent shock.

To improve our intuition of what drives dynamics in core inflation, we decom-
pose core inflation into a cyclical and a noncyclical component. Chart 10 depicts
the reaction of cyclical core inflation to different unemployment shocks. Again, it
takes at least a medium-sized shock to produce statistically significant results.

A medium-sized shock reduces cyclical core inflation by a maximum of 0.9 per-
centage points in Czechia (after 12 quarters), 0.6 percentage points in Hungary
(after 5 quarters), 0.5 percentage points in Poland (after 9 quarters) and 0.9 per-
centage points in Romania (after 11 quarters). The effects remain significant
even after 20 quarters in Czechia, but fade away after 15 quarters in Hungary, after
11 quarters in Poland and after 15 quarters in Romania.

Large shocks reduce cyclical core inflation by a maximum of 1.3 percentage
points in Czechia (after 12 quarters), 1.1 percentage point in Hungary (after
9 quarters), 0.9 percentage points in Poland (after 8 quarters) and 1.4 percentage
points in Romania (after 11 quarters). The effects remain statistically significant
even after 20 quarters in all countries under observation.
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Chart 10

Cyclical core inflation: impulse responses to different positive unemployment shocks
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Note: Median, 16" and 84" credible intervals of the posterior distribution of the dynamic responses to a strong (blue line), medium (green line) and weak (orange line) unemplomyent shock.

Chart 11 shows the response of cyclical core inflation to strong negative and
strong positive shocks to the unemployment rate. The responses are largely
symmetrical for Hungary and Romania, even though in Hungary, the negative
shock impacts somewhat more strongly on cyclical core inflation over the first
5 quarters. In Czechia, cyclical core inflation responds more strongly to negative
shocks than to positive shocks throughout the observation period, with the difference
reaching a maximum of 0.8 percentage points (after 10 quarters). The same is true
for Poland, but the difference in the two responses only climbs to 0.3 percentage

points (after 6 quarters).
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Chart 11

Cyclical core inflation: impulse responses to strong positive and strong negative unemployment shock
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Note: Median, 16™ and 84 credible intervals of the posterior distribution of the dynamic responses to a strong positive (blue line) and a strong negative (red line) unemplomyent shock.

Chart 12 shows the reaction of the noncyclical part of core inflation to shocks
to the unemployment rate. Two things stand out: First, only large shocks signifi-
cantly reduce noncyclical core inflation for an extended time span. Second, even
with strong shocks it takes quite some time to produce a significant negative effect
on noncyclical core inflation (between 4 quarters in Czechia and 7 quarters in
Romania).

Strong shocks reduce noncyclical core inflation by a maximum of 1.2 percentage
points in Czechia (after 11 quarters), 0.5 percentage points in Hungary (after
9 quarters), 0.5 percentage points in Poland (after 7 quarters) and 0.9 percentage
points in Romania (after 13 quarters). The effects of the shock remain statistically
significant even after 20 quarters in all countries but Poland, where the effect fades
after 16 quarters.

Chart 13 shows the responses of noncyclical core inflation to strong negative
and positive shocks to the unemployment rate. We observe largely symmetrical
effects in Hungary and Romania. In Czechia, noncyclical core inflation responds
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Chart 12
Noncyclical core inflation: impulse responses to different positive unemployment shocks
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Note: Median, 16" and 84" credible intervals of the posterior distribution of the dynamic responses to a strong (blue line), medium (green line) and weak (orange line) unemplomyent shock.

more strongly to negative shocks than to positive shocks throughout the obser-
vation period, with the difference reaching a maximum of 0.7 percentage points
(after 12 quarters). The same is true for Poland, but the difference in the two
responses only climbs to 0.3 percentage points and reaches its maximum already
after 2 quarters. After 10 quarters, the two responses are largely indistinguishable.
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Chart 13

Noncyclical core inflation: impulse responses to strong positive and strong negative unemployment
shock
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Note: Median, 16™ and 84" credible intervals of the posterior distribution of the dynamic responses to a strong positive (blue line) and a strong negative (red line) unemplomyent shock.

4 Discussion of results

Our paper aims to find out whether the Phillips curve is still alive and well behaved
in CESEE. Our results for a sample of four CESEE countries suggest the following:
The Phillips curve is still alive, but it may be somewhat sleepy. It takes quite a push
to wake it up. Only a strong shock to the unemployment rate induces a significant,
broad and lasting effect on price growth in the countries in our sample. Our results
point toward substantial nonlinearities in the relationship between real economic
activity and inflation.

We find that an increase in the unemployment rate by a magnitude of ten
standard deviations lowers headline HICP inflation by a maximum of 1.1 to
1.6 percentage points, depending on the individual country. The impact is some-
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what weaker for core inflation, where a strong shock induces a decline by a
maximum of between 0.8 and 1.3 percentage points. Within core inflation, cyclical
components react much more strongly than noncyclical components (0.9 to
1.4 percentage points vs. 0.5 to 1.2 percentage points). Usually, the maximum
impact is reached after about 10 quarters and weakens again toward the end of the
observation period. Across individual countries, the strongest effects can be
observed for Czechia, followed by Romania and — with quite some margin —
Hungary and Poland.

Compared with the reactions to strong shocks, those to medium-sized shocks
(five standard deviations) are roughly half as strong and usually lose statistical
significance after some time at least in Hungary, Poland and Romania. In Czechia,
even medium shocks produce significant results for 20 quarters and beyond and
impact somewhat more strongly on inflation than in the other CESEE countries.

The fact that only strong shocks induce substantial, broad and lasting reactions
constitutes one important nonlinearity in the Phillips curves of the countries under
review. Another important nonlinearity can be found in the way inflation reacts to
shocks with different signs. At least in the case of Czechia and Poland, inflation
reacts much more strongly to negative shocks than to positive shocks. This means
that a reduction in the unemployment rate drives up inflation to a stronger extent
than an increase in the unemployment rate lowers it. This finding is robust across
different inflation measures. The situation is somewhat more heterogeneous in
Romania. Here, negative shocks tend to produce stronger results than positive
shocks. The differences, however, are less pronounced, they are often restricted to
certain time periods and they are found predominantly for the broader aggregates
of headline and core inflation. Only in Hungary, impulse response functions are
largely symmetrical for both positive and negative shocks.

5 Conclusions

Our estimations show that the Phillips curve is alive and well in CESEE. However,
it displays some nonlinearities that are vital in understanding the impact of labor
market developments on inflation over the past ten years. It takes a substantial
shock to the unemployment rate to trigger a notable and sustained move in the
inflation rate. Furthermore, it takes around two and a half years until such a shock
reaches its maximum impact. This should introduce quite some inertia in the
Phillips curve relationship in cases where the unemployment rate changes steadily
but only slowly. Exactly such a setting was observed in the years preceding the
pandemic, when gradual improvements in the unemployment rate stretched out
over many years and did not initiate a strong increase in inflation.

Nevertheless, some inflationary pressure was probably accumulated. This
pressure finally started to contribute to price rises after post-pandemic and war-
related disruptions led to a regime change from a low inflation to a high inflation
environment. In such a situation, price changes in individual subsegments increas-
ingly affect other subsegments and a limited change in relative prices tends to
translate into a stronger generalized inflation momentum (see BIS, 2022). Transi-
tioning back from such a high inflation regime can be very costly once it becomes
entrenched. Our research suggests that — at least in some CESEE countries — this
transition could be made even more costly by the fact that inflation reacts more
weakly to a loosening than to a tightening of the labor market. Against this back-
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drop, classic macroeconomic demand management, including demand management
by means of monetary policy, would be called upon to act particularly strongly and
decisively to keep inflation in check.

On top of that, it remains unclear how strongly economic policy could contribute
to labor market loosening in the CESEE countries under consideration. In CESEE,
several factors keep labor markets tight even when macroeconomic demand condi-
tions are weakening: (1) The production factor labor is particularly heavily utilized;
(2) labor supply is adversely affected by demographic headwinds such as population
aging, skill mismatches, emigration and — in some countries — cross-border
commuting for work; and (3) catching-up related positive growth differentials
vis-a-vis Western Europe and a structural shift of the economy toward labor-
intensive services keep labor demand high. CESEE labor markets have therefore
operated (almost) at full capacity for much of the past decade and labor shortages
have become chronic. While there are some possible remedies for this situation —
e.g. automation — labor markets will probably remain tight at least over the medium
term, thereby limiting the functioning of the Phillips curve relationship. Against
this backdrop, future research might explicitly address the functioning of the
Phillips curve in an environment of structurally tight labor markets and put a
spotlight on special nonlinearities related to unemployment rates that are near the
“zero lower bound.”
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