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Abstract:

The aim of the article is to determine the nature and intensity of the slope of the Phillips curves
(PCs) for the workers vulnerable to unemployment in the individual phases of the economic cycle
between 2000 and 2016 in the Visegrad Group (V4). We use linear regressions to substitute the
household deflator of unemployment. In order to avoid a reduction in the number of observations
and to reduce the validity of the estimates, which is characteristic of the Break model, we modify the
one-year model of the categorical variable phase of the cycle. The results obtained are compared
with the findings of international authors. Throughout the monitored period, a statistically significant
negative slope of the PC was found in all V4 countries, with the highest intensity in the Czech
Republic and the lowest in Hungary. The extrapolation of the trend of the current development of the
phases of the economic cycle indicates the growth of the statistically confirmed negative slope of the
PC in the Czech Republic, its return to Slovakia, its origin in Hungary and the return of positive
inclination in Poland.
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Introduction

The theoretical research and empirical research in the Phillips curve (PC) since its publication
in 1958 (Phillips, 1958) has been variously intense in individual periods. After a certain decline
in interest in this issue, interest has been restored in recent decades and many interesting
studies have emerged among many such as Reitz and Slopek (2013), Rusticelli (2014), Watson
(2014) and Marjanovic, Maksimovic, Stanisic (2015) and Kloudova (2016). These authors show
the makers of economic policy space for PC use in real-life decision making. In particular, when
assessing structural reforms based on a proposal for measures to improve the efficiency of the
labor market, increase the absorption capacity of the labor market and eliminate labor market
imbalances. Application of the PC concept also allows to detect the malfunctioning,
asymmetries and barriers to further labor market growth.

This article aims to assess the behavior of the PC in the various phases of the economic cycles
of the V4 countries. In order to determine the presence / absence of substitution and its intensity,
we are going to modify the standard inflationary equation by means of which we can get a
comprehensive view of PC development by gender, age and education in selected countries
and at various stages of the economic cycle. The results obtained will then be compared with
the findings of the latest available foreign and domestic literature. For this purpose, the article's
interpretation is divided into the following parts. The first part provides an overview of the support
and questioning of the PC concept in international and domestic research. The second part
gives an overview of economic policy measures to promote the involvement of the population
in the labor market and the reasons for PC development. The third part summarizes the model
approaches to estimating the PC. The fourth describes the used data sources and methods of
analysis. The fifth presents an overview of the results from the empirical testing of PC slope
development in the V4 countries from the point of view of the economic cycle. The last chapter
summarizes the conclusions of the analysis.

1. Support and denial of the PC concept

Support for the PC concept stems from the findings of Humphrey (1985) that the formulation of
substitution between unemployment and inflation indicators over the 240 years before Phillips
was dealt with by at least 10 authors, ie the substitution of inflation - unemployment is historically
verified. Phillipse's predecessor can be divided into three groups. The first group consists of
authors who assume the relationship between price inflation and unemployment. These include
Law (in Humphrey, 1985), Hume (1752), Thornton (1802), Attwood (1816), Mill (1833) and
Brown (1955). It is common for authors in the second group to present PC concepts based on
wage inflation such as Tinbergen (1951, 1959), Klein and Goldberger (1955). The third group
consists of authors dealing with statistical analysis of PC (Fisher, 1926) and the first graphical
representation of PC (Sultan, in Humphrey, 1985).

Among the sequels of Phillipse are Samuelson and Solow (1960), Friedman (1968), Phelps
(1967), Modigliani and Papademos (1975), Tobin (1997), Gordon (1996), McAdam and
McMorrow (1999), Akerlof, Dickens and Perry (1996), Ball and Moffitt (2001), Fabiani and
Mestre (2001). Mankiw (2000) considers the short-term substitution between inflation and
unemployment to remain a basic insight into the economy. The PC concept also includes recent
world and domestic research and empirical analyzes of the years 2013 and 2016 that explain
the reasons for changes in the substitution behavior at a time of the global financial and
economic recession and after. E.g. Gordon (2013), based on US data analysis, rejects critics'
claims that the PC is dead.

According to Coibion and Gorodnichenko (2015), replacing the expectations of firms with the
expectations of households eliminates the absence of disinflation. The lack of disinflation is
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explained by the rise in structural unemployment in the United States, which has less impact on
wages.

Ma (2014) shows US inflation by the end of the third quarter of 2013 to reduce inflation in all
recessions and its expansion in expansion. It also points to differences in growth rates or the
decline in inflation across economic cycles.

Rusticelli (2014) analyzes the OECD and European Union (EU) data by the end of 2012.
According to the author, the reason for PC flatulence is to reduce the inflationary adjustment of
economic dynamics due to the impact of rising rates and prolonged unemployment on the
growth of nominal wage rigidity. It is also a consequence of the reduction in inflation due to
differences in wage setting among workers and migrants, and in the consumer slopes between
domestic and immigrants. It is also the result of well-anchored inflation expectations that weaken
the relationship between inflation and labor market imbalances. Finally, it is the impact of greater
economic integration, which shifts the resources of the inflation process from domestic
pressures to global ones.

The strong relationship between output and inflation demonstrates the great importance of
demand shocks for the eurozone economic cycle. Baxa, Plasil, and Vasicek (2013) on US and
G7 data between 1st quarter 1995 and 2nd quarter of 2013 find that the relationship between
economic activity and inflation is relatively robust only in the case of more complex forms of
measurement. In the last decade according to Bax, Plasil and Vasicek (2013) on the data of the
USA and G7 countries in the period from 1st quarter 1995 to 2nd quarter 2013, however, the
economic output - inflation and thus the so-called flattening of the PC - is weakening. Polluting
PV can also be caused by structural changes in the economy and in monetary policy. The
authors also find that foreign factors play a major role in inflation in the large G7 countries as
well.

Reitz and Slopk (2013) argue that the PC influences the thinking of economists and policy-
makers, even though inflation movements are more complex than this relationship describes.
One of the neglected factors is the decline in nominal wage rigidity. The weakening of the
relationship between inflation and unemployment causes a flattening of the PC, which reduces
its suitability for creating inflation forecasts. The authors also state that significant institutions
continue to estimate PC inflation.

2. Economic policy measures to promote employment growth and reasons
for changing PC tendency

Cohen (1969) notes that the use of federal programs to support labor market integration in the
labor market, for example, workplace education requires that concepts such as PC, labor
productivity analysis, and employment measurement be corrected. The PC expresses the
relationship between the rate of inflation and the rate of unemployment. Growth in demand for
labor leads to PC movements, resulting in lower unemployment rates and wage or price inflation
over the period. An alternative is the shifting of the curve, with the PC shifting to the left if the
same rate of wage/price growth corresponds to a lower unemployment rate or the same rate of
unemployment corresponds to a lower rate of wage / price growth. Labor market support
programs move the PC to the left, for example, by shortening job-time (growth of market
information on the unemployed decreases their rate at the current rate of wage growth),
increasing the number of people in deficient occupations, and training long-term unemployed.
Three direct effects of work programs can be analyzed: reducing unemployment by employing
people in work programs, employing other unemployed people at work.
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Baily et al. (1977) considers the policy of direct job creation and selective wage support as a
means of employing workers who suffer from high levels of unemployment. This intervention in
PC substitution in the short term means a reduction in the inflation rate resulting from higher
employment rates. In the long run, this means a decline in the natural rate of unemployment.
The work of the author focused on the demand for workers with flat PCs due to high
unemployment, poor bargaining power or rigid wages. Job support or wage subsidies must be
limited to workers whose supply and demand are unrelated to inflation. From the
macroeconomic point of view, eligibility criteria for subsidies include: low wages, social
dependency, previous unemployment, residency in the surplus of workers, youth.

According to Wallich (1978), a measure that would simultaneously reduce unemployment and
inflation, there are many versions of Tax-oriented Income Policies (TIP) in the form of tax
penalties or tax bonuses.

Katz et al. (1999) analyze an unusual combination of low unemployment and low inflation in the
1990s. If such a development reflects the labor market, it may be the result of structural changes
that can permanently reduce the natural rate of unemployment. If development is caused by
factors outside the labor market, it may be a temporary shock that will allow for temporary low
unemployment and inflation. PC shifting can cause, for example, a favorable price shock (for
example, in computer and energy costs, reducing the cost of healthcare for the employer). It is
also the result of a stable relationship between price growth and capacity utilization within the
business cycle. The authors presented four hypotheses of this favorable development:
demographic trends (age and education) that led to a more mature and more stable workforce,
an increase in the prison population that reduces the unemployment rate due to non-inclusion
in the workforce, more effective labor market adaptation and job search assistance.

3. Summary of model approaches to estimating long-term PC

According to McAdam and McMorrow (1999) there is no direct way to measure unobservable
variables. For this reason, it is necessary to apply different methods to reflect the international
differences in labor market and product systems in each country. These alternative tools are
the cause of a large scatter of estimates. PC assay methods can be categorized into three
groups (Richardson et al., 2000). Structural methods are concerned with modeling behavior in
wage and price settings. The representative of this group of methods is, for example, the one-
year model (or sometimes the Gordon's "Triangle" model), which estimates only one PC value
for the whole of the monitored period. The second group estimates the PC using purely
statistical techniques, such as the Break model, which divides the monitored period into several
time intervals and estimates one PC value for each of them. The third group is a reduced form
method. The representative of this group of methods is, for example, the Kalman filter, which
also estimates the time-varying PC. Each method has its strengths and weaknesses (eg. JaSova
and Kadefabkova, 2012).

The latest world and domestic research and empirical analyzes from 2013 to 2016 suggest the
application of alternative models, the extension of existing models, a combination of several
estimation methods, the use of different scenarios by model simulations, the implementation of
data verification, the creation of new tests and the construction of new indicators. This group
includes, for example, Reitz and Slopek (2013) who use the Stochastic model instead of a
traditional PC because the cyclical movement of inflation is much more complex than it can
capture the classic PC.

Coibion and Gorodnichenko (2015) expand PCs to household inflation expectations, explaining
missing disinflation during the global financial and economic recession.
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Andrle, Briha and Solmaz (2013) propose a new tool for estimating adjusted average inflation,
with upper and lower quanta and the real output frequency band being the most appropriate for
cycle inflation. Consistency of output and inflation in relation to the frequency of the business
cycle is in the range of 0.6 to 0.9.

Baxa, Plasil, and VaSicek (2013) apply dynamic dynamics modeling (DMA) to confirm the
systematic relationship between real activity and inflation. Zhang (2017) transcribes the basic
inflation dynamics model as an expanded form of a conventional PC, to which it adds, besides
the domestic production gap, also foreign.

Furuoka (2014) seeks to confirm the presence of unemployment hysteresis in 14 regions of the
Czech Republic and also in Central and Southern Europe in the period from 1st quarter 1995
to 1st quarter 2013. The empirical analysis is based on SURADF (Seemingly unrelated
regression Augmented Dickey-Fuller test) and the FADF (Fourier Augmented Dickey-Fuller
test), which the author creates by extending the commonly used univariate unit root test
(Augmented Dickey-Fuller test further to the ADF test). Unit root tests confirm the presence of
hysteresis in Austria, the Czech Republic, Hungary, Poland, Slovakia and Slovenia. In these
countries, the high unemployment rate persists for a long time. In Bulgaria and Romania, the
unemployment hysteresis is not proven and the high level of unemployment will therefore return
to equilibrium.

4. Description of used data sources and methods of analysis

The slope of the PC, its character and its intensity were examined using the total unemployment
rate (aged 15-64), by sex, age and educational attainment level (percentages of unemployment
by gender , age and education). All sub-combinations of this labor market indicator were taken
from Eurostat (Eurostat, 2017). The V4 countries were selected for research on the basis of
economic development. This is given by the administrative measures in the transition from a
centrally planned to a market economy, similar to the structure of economies and a similar
degree of openness, and a consequence of the great susceptibility to continual changes. Unlike
previous aggregate data (both macro and meso), we will now focus on analyzing combinations
resulting from the breakdown of aggregate indicators of unemployment by gender, age and
education.

From Eurostat (Eurostat, 2017), labor market-related indicators were drawn. In particular,
employment incentives - Employment incentives and start-up incentives (average annual
status) were shown to be statistically significant. Household deflator, consumer price indices,
GDP at constant prices, import prices and Brent crude oil prices (in all cases year-on-year
changes in%) were published on the OECD website (Global Economic Outlook, 2017).

In addition to these numerical variables, time series of these categorical variables were also
compiled: gender, age, education, V4 countries and cycle phases. The category variable of the
cycle, which was to capture cyclical fluctuations in the economic development in the time series,
was based on the statistically published development of GDP at constant prices. The whole
time period was then divided into five periods in all countries. Specifically, it is the period of the
first boom (1st quarter 2001 to 4th quarter of 2008 - except Czech Republic, where it was only
until the 3rd quarter of 2008), the first recession (1st quarter to 4th quarter of 2009 — except the
Czech Republic where this was already in Q4 2008), the second boom (1st quarter 2010 to 1st
guarter 2012 - except Hungary and Poland, where it was only until Q4 2011), second recession
(1st quarter to 4th quarter 2012 respectively in the fourth quarter of 2013 in Hungary and Poland
and from the 2nd quarter of 2012 to the third quarter of 2013 respectively in the fourth quarter
of 2013 in the Czech Republic and Slovakia) and the third boom (from 1st quarter 2013 -
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Hungary , or from 4th quarter 2013 - Czech Republic, or from 1st quarter 2014 - Slovakia and
Poland until the 3rd quarter of 2016).

The time series used have a quarterly frequency and provide information on the period from 1st
guarter 2000 to 4th quarter of 2016. The exception is represented by employment and start-up
incentives which are available only from the 1st quarter of 2004. From the original time series
of numerical variables, year-on-year changes in% (employment support, start-up incentives,
GDP at constant prices, import prices and Brent crude oil price) and pb (deflator of household
consumption) that better offset the dynamics of the labor market.

All used time series were tested by the ADF test (Eviews, 2013), which confirmed their
stationarity. Also, all rows (excluding employment by gender, age, and education, which were
published even after seasonal adjustment) were seasonally cleaned using the Cenzus X12
(Eviews, 2013) method. We use linear regression to estimate the slope of the PC, the character
and the intensity of substitution of the household consumption deflator. The PC slope for
unemployment rates in detail from different angles of view is then extracted by defining the
categorical variables in interaction with the unemployment rate by gender, age and education.
In this way we can determine the slope of the PC, its nature and intensity, and confirm or
displace the substitutability of the household consumption deflator for each V4 country by
gender, age, education, and the economic cycle.

A clean R? is applied to the most suitable model to approximate the analyzed data. The Jarque
Berus test (Eviews, 2013) is used to test the residual normality. To test the autocorrelation of
residues, Breusch-Godfrey's test is applied (Eviews, 2013). For testing the heteroskedasticity
of the residues, the Wald test (Eviews, 2013) is used. To measure the viability of multi-
collinearity, the Variable Inflation Factor (Eviews, 2013) is used in the analysis. The failure of
normal residuality tests due to fluctuations in the development of some segments of the
explanatory variable and of the calculated year-on-year changes in the case of large numbers
of observations makes it possible to assume the validity of a central limit sentence that states
that the tests are asymptotically valid. The reason for the presence of heteroskedasticity in the
model is the same as for the abnormality. Thus, the point estimates will not be disturbed and
will still be underestimated.

The application part of the article exploits the experience of the latest world and domestic
research and empirical analysis with the extension of existing models, with a combination of
several methods and the construction of new indicators. Because in the application part of the
article we want to map the development of the PC in selected periods without reducing the
number of observations and decreasing the validity of the estimations, which is typical of the
commonly used Break model, we modify the one-year model of the categorical variable phase
of the cycle. It determines how throughout the time period unemployment rates by gender, age,
and education are several times in which PC's propensity, character, and intensity change with
the phase of the economic cycle. Other category variables include gender, age, education and
the V4 countries, with which we gain a comprehensive insight into the development of PCs in
individual V4 countries.

The slope of the PC, its character and its intensity are obtained by modifying the Standard Model
for Inflation according to Sekhon (1999) for categorical variables. The inflation equation is then
estimated using the least squares method. The observed value of the regression coefficient of
the unemployment rate by sex, age and education then indicates the character and intensity of
the PC inclination. In the text, the negative sign is the estimate of PC slope in accordance with
economic theory and empirical analyzes. This result is supported by Gordon (2013). Reducing
the negative slope of the PC between phases of the economic cycle is considered to be
flattening, which is explained by findings from the latest international and domestic research. In
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the case of a positive sign, we are talking about the failure of the substitution between the
consumption deflator and the unemployment rate by gender, age and education. This
conclusion does not endorse the proponents of PC usability and supports the move to the
NKPC. In the case that the categorical variable interacts with the gender, age and education
rate of unemployment is not statistically significant in the model, we are talking about not
demonstrating substitution. Based on the experience of recent research, various ways of
modifying commonly used methods can be applied to improve PC estimates. The regression
coefficients in the range of 0.01 to 0.20 in our analysis indicate a very low slope intensity, with
a slight slope ranging from 0.21 to 0.40, ranging from 0.41 to 0.60 indicate a mean, 0.61 to 0.80
strong slope, in the range of 0.81 to 1.00 locate a very strong slope.

5. Overview of the results from the empirical testing of the PC slope
development in the V4 countries from the point of view of the entire monitored
period and the economic cycle

In order to decide on the existence or failure of the substitution of price inflation measured by
the household consumption deflator, the gender, age and education rate in V4 countries will
assess the PC's propensity, its nature and intensity within the various phases of the economic
cycle. Statistically unproved cases of PC with a negative and positive slope can help us to
predict the development of the PC in the near short period. The results are the following
regression analysis, which is based on the extension of the Gordon's "Triangle" model described
in section 3 of this article about categorical variables Time-lapse unemployment rates by
gender, age and education for several periods of time. The economic policy measures are
based on their general definition in Part 2. Labor market indicators are viewed in all countries in
the structure outlined in Section 4 of this article.

Throughout the monitored period, the negative trend of the PC was statistically confirmed in all
V4 countries. The highest intensity was found in the Czech Republic (-0.35), followed by Poland
with a slope value of -0.25, Slovakia -0.18 and finally Hungary, where the slope of the PC was
only -0.01. In the case of the Czech Republic, Poland and Slovakia, the result of the analysis is
in line with Gordon's conclusion (2013), which resolutely rejects the widely presented failure of
the PC and its mission to the intellectual history of economic history. In Hungary, the estimated
negative trend of the PC is in line with the conclusions of Marjanovice, Maksimovice and
Stanisica (2015), which estimate the small statistically significant impact of the change in
consumer prices on the natural rate of unemployment. However, because it is only the result of
the age group 15-24 with lower basic education and because it outweighed part of the
combination with a positive slope (+0.14), we evaluate the conclusion as a substitution failure
in Hungary. The conclusion does not confirm the legitimacy of Gordon (2013) arguments against
critics denying PC usability.

In the case of men, the largest negative trend was recorded in the Czech Republic (-0.39),
followed by Poland (-0.23), Slovakia (-0.21) and Hungary (-0.01). The average value of the
slope in the Czech Republic and Poland was supported mainly by age groups 25-54 and 55-64
with higher secondary education (-0.66 and -0.47 and -0.26 and -0.25 respectively). In Slovakia
it was above all the age of 55-64 with higher secondary education (-0.35) and in Hungary only
the age group 15-24 with lower basic education (-0.01).

For women in the Czech Republic, the PC rate was -0.31, in Poland -0.27, in Slovakia -0.16 and
in Hungary -0.01. In the Czech Republic and Slovakia, it was mainly 55-64 years of age with
higher secondary education (-0.43 and -0.26 respectively). In Hungary, it was only 15-24 years
of age with lower basic education (-0.01), and in Poland it was mainly 55-64 years of age with
lower basic education (-0.26).
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The statistically unacceptable negative slope in the Czech Republic is 0.12, in Poland 0.09,
Slovakia and Hungary 0.06. For men, the mean value was in the Czech Republic -0.13, in
Poland -0.10, in Slovakia and Hungary -0.06. In the Czech Republic, it was mainly the age group
55-64 with higher secondary education (-0.26), Poland, Hungary and Slovakia aged 15-24 with
higher secondary education (-0.17, resp. -0.10 and -0.09 respectively). For women in the Czech
Republic, the value was -0.11, in Poland -0.09, in Slovakia and Hungary -0.06. In the Czech
Republic, Poland, Hungary and Slovakia, the highest age group was 55-64 years old with higher
secondary education (-0.27, -0.14, -0.10 and -0.08).

The mean value of a statistically significant positive PC slope was 0.14, in Slovakia 0.10,
in Poland 0.07 and in the Czech Republic 0.06. For men, the value of +0.13 was in Hungary,
+0.09 in Slovakia, +0.07 in Poland and +0.05 in the Czech Republic. In all countries, it was
mainly the age group 55-64 with higher secondary education (+0.30, +0.43, +0.12 and +0.14).
For women, the PC value was in Hungary +0.15, Slovakia +0.11, Poland +0.07, and +0.06 in
the Czech Republic. In Hungary, Poland and the Czech Republic, the age group was 55-64
years of age with higher secondary education (+0.37, +0.14 and +0.13). In Slovakia, it was
mainly the age group 25-54 with higher secondary education (+0.29).

The non-significant positive trend was in the Czech Republic +0.13, in Hungary +0.05, in
Slovakia +0.04 and in Poland was not at all localized. In the Czech Republic it was +0.16 for
men and was only the result of a 25-54 age group with a higher secondary education. In Hungary
and Slovakia, the trend for men was +0.05. In the case of Hungary, this was mainly the result
of the 55-64 age group with higher secondary education (+0.06). In Slovakia, it was only the
effect of this combination of age and education. For women, the trend in the Czech Republic
was +0.10, Hungary +0.05 and Slovakia +0.03. In the Czech Republic and Slovakia this was
the result of only the 25-54 age group with higher secondary education. In Hungary, it was
mainly the age group 55-64 with a higher secondary education (+0.08).

The analysis of PC development in the economic cycle first revealed a typically negative slope
for the first boom (1st quarter 2001 to 4th quarter 2008, in the Czech Republic only Q3 2008).
In the Czech Republic, the slope was -0.31 (low intensity, see Figure 1), Slovakia and Poland -
0.20 (very weak intensity). In Poland, the rise in unemployment could have a lesser impact on
inflation because the unemployment rate is offset by the rise of NAIRU (Watson, 2014). In
Hungary, the slope of -0,01 indicates the lowest substitutability of the household deflator of
unemployment by gender, age and education at the scale set by us. According to Rusticelli
(2014), the reason for the flattening of the PC is the reduction of the inflation adjustment of
economic dynamics due to the influence of the rising level and the increasing length of
unemployment on the growth of nominal wage rigidity.

Figure 1 The development of the slope of the real PC and the estimated econometric model in
the individual phases of the economic cycle
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In the case for men in the Czech Republic, the value was -0.35, in Slovakia -0.20, in Poland -
0.17 and in Hungary -0.01. In the Czech Republic, moderate substitutability was found at the
age of 25-54 and 55-64 with higher secondary education (-0.59 and -0.46). In Slovakia, it was
primarily the low intensity of PC ages 55-64 with higher secondary education (-0.27). In the case
of Poland, the development was the result of the age group 25-54 with higher secondary
education (-0,18) and 55-64 with both levels of education (-0,15 and -0,17 respectively). In
Hungary, the age group was 15-24 with lower basic education (-0.01).

For women in the Czech Republic, the negative trend was 0.27, Poland 0.24, Slovakia 0.20 and
Hungary 0.01. In the Czech Republic, aged 55-64 and aged 25-54 with higher secondary
education, we are talking about moderate substitutability of -0.41 and a slight slope of -0.31. In
Poland, it was the influence of the 55-64 age group with both levels of education. In Slovakia, a
low intensity was found in the age of 25-54 with a higher secondary education (-0.22), and in
Hungary it was the influence of the 15-24 age group with lower basic education.

The negative but statistically insignificant slope of the PC in the Czech Republic amounted to -
0.08, and it was caused by age brackets of 15-24 years and 25-54 years with lower basic
education (inclination from -0.05 to -0.10) for both men and women. In Poland, the average age
of -0.08 (men -0.08 and females -0.09) was mainly attributed to men aged 25-54 with lower
primary education (PC slope was -0.10). In the case of women, the age group was 25-54 with
a higher secondary education (-0.14). In Slovakia, the unconfirmed negative slope was on
average 0.06 (for men 0.06 and for women 0.07) and was caused by age brackets 15-24, 25-
54 and 55-64 with lower basic education (interval from 0.06 to 0.09). In Hungary tests declined
by -0.02 average (for men -0.02 and for women -0.01).

In the following period - the first recession (in the Czech Republic, 4th quarter 2008 to 4th
quarter 2009, in other countries since Q1 2009) in the Czech Republic there was a slight
increase in the negative slope of PC against the first boom to 0.39 intensity) and Slovakia at
0.24 (now weak intensity, see Figure 2). PC development in both countries is in line with
Gordon's (2013) arguments that disagree with the conclusions of some economists about the
inability of economic policy makers to estimate the NAIRU and thereby influence the
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unemployment gap, which is one of the central bank's two core objectives. In Poland, only the
negative slope, which was not statistically confirmed (0.11), also indicates a decrease in the
intensity of the substitution against the initial period. Coibioni and Gorodnichenko (2015)
improve the estimates instead of households' expectations of household expectations and the
lack of disinflation, explains the rise in structural unemployment in the US, which has less impact
on wages. In Hungary, a positive PC gradient of 0.01 was statistically confirmed. The conclusion
confirms the legitimacy of critics pointing to PC failure (Gordon, 2013).

Figure 2 The development of the slope of the real PC and the estimated econometric model in
the individual phases of the economic cycle

First hoom First recession Second boom Second recession Third boom
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For men in the Czech Republic, the average slope of -0.41 (mean intensity) was the result of
the age group 25-54 with a higher secondary education (-0.90 and a very strong substitution).
In Slovakia, the slope increased to -0.43 (middle substitution) due to the 55-64 age group with
higher secondary education. In Poland, it was -0.12 due to the age range of 25-54 with a higher
secondary education (-0.21). In Hungary, the average positive slope was 0.02 and was the
result of a very low replacement rate in the 15-24 age group, 25-54 age group, and 55-64 years
old with lower basic education (0.01 to 0.02 range).

For women in the Czech Republic, the PC slope increased to -0.36 (now low intensity) due to
the age group 15-24 (-0.26) and 25-54 (-0.44) with higher secondary education. In Slovakia, the
PC slope decreased against the first period to -0.17 (age 25-54, respectively 55-64 years with
higher secondary education -0.23 and -0.26 respectively). In Poland, the mean negative slope
was 0.10 and was a consequence of developments in all combinations of age and education.
For women in Hungary, the positive slope was 0.01 (a consequence of 15-24 years of age with
lower primary and upper secondary education and 25-54 years of lower basic education).

Statistically insignificant negative tendencies in the Czech Republic (average value -0.10)
remain age groups 15-24 years and 25-54 years with lower primary education remain (-0.06
and -0.12 respectively). In Slovakia, the statistically insignificant negative slope of the PC was
found to be 0.08 (in males it was five and in women by three combinations). In Hungary, the
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positive tendency was 0.05 (average age 25-54 and 55-64 with higher secondary education,
55-64 years with lower primary education).

In the next period - the second boom (in Hungary and Poland in the first quarter 2010 to
the fourth quarter of 2011, in the Czech Republic and Slovakiain the first quarter of 2012),
the theoretically expected substitution between the deflator of household consumption and
unemployment by sex, age and education. In the Czech Republic, the positive positive trend
was 0.06, Poland 0.07, Hungary 0.12, and Slovakia 0.17. The conclusion confirms the
legitimacy of critics pointing to PC failure (Gordon, 2013).

For men in the Czech Republic it was +0.05, of which in the 55-64 age group with higher
secondary education +0.14. In Poland, it was +0.07 (age group 15-24 with lower education
+0.03 and age group 55-64 with upper secondary education +0.12). In Hungary, the figure was
+0.12 (see Figure 3), due to the age group 55-64 with a higher secondary education (+0.21). In
Slovakia, the positive slope of the PC was +0.16 (in the age range 55-64 years with higher
education it was even +0.43).

Figure 3 The development of the slope of the real PC and the estimated econometric model in
the individual phases of the economic cycle
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In case for women in the Czech Republic, the positive slope of the PC was 0.06 (the highest
rate in the 55-64 age group with higher secondary education 0.13). In Poland, the average slope
was +0.07 (age group 15-24 with lower primary education +0.02 and 55-64 with upper
secondary education +0.14). In Hungary, the average slope was +0.13 (age group 55-64 with
higher secondary education even +0.27). In Slovakia, the positive slope of the PC was 0.18
(age 25-54 and 55-64 years with higher secondary education the PC slope was +0.29 and
+0.38).

A positive but statistically unconfirmed PC slope was found only in the Czech Republic (men
and women aged 25-54 with higher secondary education +0.16 and +0.10 respectively).
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In the following period - the second recession (the average interval from 1st quarter 2012 to 4th
quarter 2013), only the negative slope of the PC was found in Poland, indicating the acceleration
of substitutability against the first recession and even against the initial boom (-0,29) see Figure
4. The result of the analysis supports Gordon (2013) in rejecting PC failure and its mission into
the intellectual history of economic history. In Slovakia, the very weak negative slope of the PC
(0.02) was again statistically confirmed. According to Watson (2014), the reason for the smaller
fall in inflation is the change in inflationary persistence. In the Czech Republic, the return of a
negative PC slope was localized, which was not statistically confirmed. The value of -0.14 is
significantly lower than the PC slope in the initial boom. Coibioni and Gorodnichenko (2015)
recommend replacing households' expectations with expectations of households, eliminating
the absence of disinflation. In Hungary, the failure of the substitution further strengthened
(+0.22), which supports the conclusions of Basist and Nelson (2003), who are joining the NKPC.

Figure 4 The development of the slope of the real PC and the estimated econometric model in
the individual phases of the economic cycle
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For men, in Poland the value was -0.29 (age group 25-54 and 55-64 with higher secondary
education even -0.34 and -0.32 respectively). In Slovakia, the mean value of the slope was -
0.02 (only 15-24 years of age with lower basic education). In the Czech Republic it was -0.16
(aged 25-54 and 55-64 with higher secondary education -0.38 and -0.26 respectively). In
Hungary, the average positive slope was 0.21 (the age groups 25-54 and 55-64 with higher
secondary education +0.36 and +0.38) were decisive.

In Poland in case for woman, the average value of the slope was -0.28 (the age group 55-64
years with both levels of education -0.28 and -0.33). In Slovakia, the negative slope was only
0.01 thanks to the 15-24 age group with lower basic education. In the Czech Republic, the
average negative slope was 0.13 (age group 25-54 and 55-64 years with higher secondary
education -0.22 and -0.27 respectively). In Hungary, the average tilt value was even +0.23 (age
55-64 with higher secondary education +0.46).
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The average statistically unconfirmed negative slope in Poland was 0.11 of which for men -0.12
and for women -0.10 (mainly age 25-54 with lower primary education -0.15 and -0.13). In
Slovakia, the mean value was -0.04, with men -0.03 and women -0.05 (the values of the slope
for each combination of age and gender were -0.02 to -0.08).

In the last period - the third boom (in Hungary from the 1st quarter of 2013, in the Czech
Republic from 4th quarter 2013, in Poland and Slovakia from 1st quarter 2014 to 3rd
guarter of 2016), a statistically significant negative slope was localized in the Czech Republic,
which was even higher than in the initial analysis period and only slightly lower than in the first
recession period (-0.38). PC development within the business cycle has confirmed Gordon's
disapproval (2013) with critics claiming the PC is dead due to the coincidence of a small
standard core inflation error with high volatility in the unemployment rate and the failure of the
PC inflation formula to estimate greater deflation. In Hungary, there was a very weak,
statistically insignificant negative slope of 0.09, which represented an acceleration of
substitutability from the initial analysis period. Gordon (2013) to improve model simulations
recommends using short-term unemployment instead of long-term unemployment. In Poland,
the negative unconfirmed PC slope was only 0.07. Andrle, Briha and Solmaz (2013) limit the
upper and lower quanta and the real output frequency band, which best corresponds to cycle
inflation. In Slovakia, only a positive PC weakness (0.02) was confirmed, confirming the
legitimacy of critics pointing to PC failure (Gordon, 2013).

For men in the Czech Republic, the average statistically confirmed trend was -0.44 (age group
25-54 with upper secondary education -0.50). In Hungary, the mean negative slope was 0.09
(the highest gradient at the age of 25-54 with a higher secondary education of 0.16). In Poland,
they were -0.07 (age 25-54 with upper secondary education -0.12). In Slovakia, the positive
slope +0.01 was the result of all combinations except for 55-64 years with lower basic education
(+0.02).

In the Czech Republic there was a significant negative slope of 0.32 (age group 55-64 with a
higher secondary education of 0.35). In Hungary, there was a slope of -0.09 and in Poland by -
0.07 (age 55-64 with higher secondary education -0.18 and -0.12 respectively). In Slovakia, the
positive slope was 0.02 and again it was almost all combinations.

The value of the statistically unconfirmed negative inclination in the Czech Republic was 0.11
for both men and women. For men, the highest rate was 15-24 years of age with higher
secondary education (-0.15) and women aged 15-24 with lower basic education (-0.15). No
positive PC slope was found in Slovakia (0.04). In men, the slope was +0.05, resulting in the
age group 55-64 with a higher secondary education, and for women +0.03 this was a 25-54 age
group with a higher secondary education.

Conclusions

The analysis of the monitored period confirmed in all V4 countries a statistically significant
negative, ie a classical, slope of the PC. The largest substitutability of household consumption
deflator by unemployment rate by gender, age and level of education was found in the Czech
Republic. This was followed by Poland, Slovakia, and finally Hungary, where the PC was the
lowest value in our assembled scale for intensity assessment. Analysis of PC development from
the economic cycle point of view first revealed in all countries the typical negative slope of the
PC at the time of the first boom. In the first recession, the negative slope of the PC in the Czech
Republic and Slovakia slightly increased; in Poland, the negative tendency to confirm
statistically was confirmed and in Hungary the positive slope of the PC was statistically
confirmed. In the second boom, the theoretically expected substitution In the second recession,
a negative PC slope was detected in Poland, which accelerated against the previous two phases
of the cycle, in Slovakia was again statistically confirmed the very weak negative slope of the
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PC, in the Czech Republic was located the statistically unpredictable negative slope of PC and
in Hungary the failure of the substitution further strengthened. On the basis of the previous
development, the Czech Republic may expect to increase the negative slope of the PC in the
next period, in Slovakia the negative PC slope will probably return to a lower level than in the
first boom, in Hungary probably some of the statistically unconfirmed negative PC slopes from
the previous phase will move to statistically confirmed negative PC slopes, the most likely in
Poland is the return to positive PC slope with very low intensity.

Based on the extrapolation of the trend of the current development of the phases of the
economic cycle, it can be assumed in the Czech Republic that in the next period there will be
another increase in the value of the statistically confirmed negative slope of the PC. This
increase is due to a decrease in the number of cases of a statistically unconfirmed negative
slope in the last published period. In Slovakia, it is likely to return the values of the statistically
confirmed negative slope of the PC, which however do not reach the values of the first boom
and recession but may be higher than in the second resese period. However, the crucial part
will be cases with a negative but statistically unconfirmed tendency. In Hungary, some of the
statistically unconfirmed negative PC gradients located in the previous phase are likely to move
to statistically confirmed negative PC slopes. A slightly larger portion of the combinations and
also a higher substitution intensity fall on a part with a negative but statistically unconfirmed
slope. Overall, the slope of the PC can be expected at least at the level of the third boom period.
In Poland, it is most likely to return to the positive slope of the PC with a very low intensity, which
can be partly statistically confirmed and partially unconfirmed.
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