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ABSTRACT

This article investigates the validity of the Phillips curve in the current economic conditions of the Slovak Republic. The
Phillips curve, which suggests an inverse relationship between inflation and unemployment, has been one of the most
important concepts in macroeconomics since its creation. However, its role and relevance in modern economies have been
questioned, primarily due to various factors such as monetary policies, globalization, and structural changes in labor markets.
The analysis focuses on the Slovak economy. Examined was the relationship between inflation and unemployment after the
country joined the European Union and adopted the euro. By utilizing multiple correlation analysis, the study assesses the
strength, direction, and statistical significance of the relationship in recent years. The results suggest that, while the Phillips
curve remains valid in the Slovak economy, the strength of the correlation has diminished compared to the period when the
theory was first introduced. This decline in the relationship can be attributed to various factors, including the centralization
of monetary policy under the European Central Bank, changes in labor market dynamics, and external economic shocks.
These findings imply that policymakers should reconsider relying solely on traditional inflation-unemployment trade-offs
when formulating monetary and labor market policies. Overall, the findings of this study provide valuable insights into the
evolving nature of the Phillips curve and its relevance in today's economy. This research contributes to the limited empirical
literature on small open economies within the euro area, providing updated evidence on the dynamics of the Phillips curve
in the Slovak context.
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INTRODUCTION

Unemployment and inflation are complex socio-economic issues that have far-reaching consequences
for individuals, society, and the economy. As the unemployment rate increases, the economy's output
decreases. In the case of long-term unemployment, the negative consequences are also reflected in the
health of individuals and society. One of the most well-known factors with a proven connection to
unemployment is inflation. It is not possible to determine with certainty which variable is the
independent variable and which is the dependent variable, as the relationship itself can change
depending on the phase of the economic cycle (Gabriel, 2023). According to Solarin and a collective of
authors (2024), there is no long-term dependence between inflation and unemployment, despite both
being persistent. Only in a small number of analyzed countries were authors able to find a long-term
equilibrium.

Economist A.W.H first introduced the theory of the inverse relationship between inflation and
unemployment. Phillips in the 20th century, when he demonstrated an indirect connection between
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these two variables. The Phillips curve states that if there is a low unemployment rate (high demand for
labor), it will cause wages to rise. While wage growth stimulates labor supply, it also reduces demand
for labor, which can subsequently lead to a resurgence in unemployment (Neverauskiene et al., 2024).
The original Phillips curve put wage inflation and the unemployment rate in an inverse relationship —
with a high unemployment rate, wages fall, i.e., wage deflation occurs; conversely, with a low
unemployment rate (lower than the natural rate), wages rise, which leads to wage inflation

Later, other economists expanded the original Phillips curve and included overall (price) inflation in the
relationship with unemployment. They assumed that rising wage costs also cause price increases in the
market — if wage inflation occurs with constant labor productivity (aggregate supply does not change), it
will cause price inflation. Higher wages stimulate aggregate demand, which can exceed aggregate supply,
with the new market equilibrium being established at a higher price level (Gregova, 2017). A similar
relationship between price and wage inflation was also pointed out by Motyovszki (2013) and recently
also by Oteng and Ngo-Henha (2024), who argued that price inflation will be felt over time by
employees who will demand higher wages, which will subsequently lead to wage inflation and cost
growth. The relationship between inflation and unemployment is therefore direct in both cases, with
the dependent and independent variables being exchanged in the individual models.

Over time, the traditional Phillips curve has been criticised, especially during periods of stagflation
(Gallegati & Desai, 2024). High inflation and high unemployment coexistence contradicted the curve's
original assumptions. This phenomenon, observed especially during the oil crisis of the 1970s, has led
economists to reassess the stability and universality of the Phillips curve (Musibau, 2025). In response,
the expectations-based Phillips curve was developed by economists such as Milton Friedman and
Edmund Phelps. They introduced the concept of the natural rate of unemployment and emphasized
the role of inflationary expectations. According to their theory, in the long run, any attempt to reduce
unemployment below its natural rate through expansionary monetary or fiscal policy would only lead to
an acceleration of inflation without a sustained increase in employment (Backhouse et al., 2023; Gokcu,
2024; Verne, 2024).

In contemporary economic modeling, the relationship between inflation and unemployment continues
to be reevaluated, especially in light of modern monetary policies and globalization. Central banks, such
as the European Central Bank and the Federal Reserve, now target inflation directly, while trying to
maintain stable employment (Alfieri & Gabrielyan, 2024; Phiri, 2025). However, factors such as
automation, digitalization, and demographic changes have fogged up the original Phillips curve
relationship. These factors independently affect both price and labor dynamics, suggesting that the

original curve may no longer fully capture the reality of today’s interconnected economy (McDonald,
2023).

Recent empirical research, particularly in the context of the post-COVID economic recovery, has
attempted to test the validity of the Phillips curve under new economic pressures. Studies in Slovakia,
for example, show that during the labor market recovery, inflation was primarily driven by cost factors
such as energy prices and supply chain disruptions, rather than by demand-pull factors tied to
employment levels (Janoskova et al., 2024). This is consistent with broader European trends, where
unemployment remains relatively stable, yet inflation persists due to external shocks and volatile
commodity prices. These findings challenge the traditional assumption that inflation can only be
effectively managed through employment-oriented policies (Devaguptapu & Dash, 2023).

Despite these complexities, the inflation-unemployment relationship remains a key element of
macroeconomic analysis and policymaking (Sirakovova, 2024). It serves as a basic framework for
assessing the trade-offs of monetary and fiscal interventions. Policymakers need to consider a range of
factors, including inflation expectations, labor market flexibility, and productivity growth, in order to
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assess the potential effects of economic policies. While the original Phillips curve may not provide a
definitive explanation, its evolving interpretations continue to provide valuable information about how
economies respond to changes in labor demand, price levels, and external shocks.
The article is divided into the following sections:
e Methods — description of the main aim of the work, the methods used, and data sources for
the analyses.

¢ Results of the work.
¢ Discussion — interpretation and comparison of the results with other studies.
¢ Conclusions — summary of the work, recommendations, and limitations of this study.

1 METHODS

Knowing the relationship between unemployment and inflation is important for both ordinary people
and even more for the government, which is concerned about both macroeconomic variables
(Abbasov, 2023). Hence, in this paper, the relationship between the inflation rate and the
unemployment rate in the current conditions of the Slovak Republic will be examined. Since, based on
current theoretical knowledge, it is not entirely clear which of the variables is the determinant, in this
paper, we will look for a connection, not a dependence. In addition to the connection between inflation
and unemployment, we decided to expand the analysis to include the connection between
unemployment and interest rates and unemployment and gross minimum wages.

Raising interest rates is one of the basic tools for fighting inflation, so if a connection between
unemployment and inflation is evident, it is likely that a similar connection will also be between
unemployment and interest rates, which could be an interesting extension of the Phillips curve, while
we expect an equally indirect dependence. As mentioned earlier, the original Phillips curve linked wage
inflation and unemployment (Motyovszki, 2013). Wage inflation undoubtedly also depends on the level
of the minimum wage, although not only on it (Pavelka et al., 2014; Berger et al., 2025). Therefore, the
investigation of such a connection is interesting, and we also expect an indirect dependence.

1.1 Source of data

The period from January 2010 to August 2023 was analyzed. To maintain objectivity and ensure
comparability of the results, we utilized monthly unemployment data from the Eurostat website
(Eurostat, 2023), as these data are based on the ILO's definition of unemployment. Data on the
unemployment rate can also be found on the website of the Statistical Office or the Ministry of Labour,
Social Affairs and Family of the Slovak Republic. However, both institutions employ their own
methodologies, which could lead to discrepancies in future comparisons of results. Monthly data on
interest rates were also downloaded from the Eurostat website (Eurostat, 2023). Monthly data on the
gross minimum wage were obtained from the Trading Economics website (Trading Economics, 2023).
Monthly data on inflation were obtained from the Statistical Office of the Slovak Republic website
(Statistical Office of the Slovak Republic, 2025).

1.2 Distribution of variables

The basic tool for verifying the relationship between two quantitative variables is the Pearson
correlation coefficient (Storm & Naastepad, 2012). This coefficient assumes a normal distribution of
variables; therefore, auxiliary tests for verifying normality and descriptive statistics were applied before
the analysis itself (Furuoka et al., 2021). The results of descriptive statistics indicated a possible problem
with the normality of the distribution of the inflation variable, with the skewness value being 1.91.
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Although there are no generally defined skewness values that would represent a violation of normality,
a value above 1.5 should be checked with additional tests. The following figure shows a histogram of
the frequency of individual values of the inflation rate in Slovakia in the monitored period with the
addition of a normal distribution curve.

Figure 1 Histogram of the frequency of inflation rate values
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It is clear from Figure 1 that normality is violated in the case of inflation. The analysis of normality can
be further expanded with Statistical analysis using Tests of Normality and a normal QQ plot, and a
detrended normal QQ plot. For statistical analysis, the Kolmogorov-Smirnov test was chosen, which
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was significant at a 1% significance level, while sig. was <0.001, indicating that the inflation rate data
might be normally distributed. The final decision was made based on the following plots.

Figure 3 Detrended normal QQ plot

Detrended Normal Q-Q Plot of Inflation
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QQ plots clearly demonstrate that the data is not normally distributed. Visible curvature and
asymmetric deviations from the zero line indicate skewness and possible kurtosis. The data have long
tails on both sides, which may indicate the presence of extreme values (outliers) or a heavy-tailed
distribution. This problem can generally be solved by logarithmization; however, in the period we
monitored, inflation values were both zero and negative (deflation), which made the usage of
logarithmization impossible, so the analysis with a non-parametric test - Spearman's correlation
coefficient for examining the relationship between inflation and unemployment was used.
Figure 4 Scatter plot of inflation rate and unemployment rate.
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Before conducting the correlation analysis, it is advisable to examine the graph of the variables under
study, from which it is possible to infer a potential connection. A scatter plot showing the relationship
between inflation and unemployment is shown in the following figure.

In Figure 4, it can be seen that the points form clusters, indicating an indirect dependence. However, it
is interesting that the points with inflation rates in the interval approximately (0;5) form two clusters,
especially at unemployment rates around 13% and 7.5%. This phenomenon is likely caused by another
factor that is not captured in the graph. Within the economy, many factors and entities interact with
each other, which is probably the reason why the relationship between inflation and unemployment
cannot be linear. exponential (as in the case of the original Philips curve) (Reinbold & Wen, 2020).

2 RESULTS

This section presents the results of the correlation analysis. As mentioned, inflation likely does not meet
the condition of the Pearson correlation coefficient, which requires a normal distribution; therefore, we
extended the analysis to include a non-parametric alternative, the Spearman correlation coefficient. All
other factors likely meet the condition of normal distribution, so the relationships between these
factors can be quantified using a parametric test. The results of the correlation analysis of the Pearson
correlation coefficient are in the following table.

Table 1 Correlation matrix (Pearson’s correlation coefficient)

UNEMPLOYMNET | INFLATION | INTEREST GROSS
RATE RATES MINIMUM
WAGE
UNEMPLOYMNET o o o
RATE 1 -0.422 0.677 -0.893
INFLATION -0.422%* 1 0.272%* 0.639**
INTEREST RATES 0.677** 0.272%* 1 -0.482%*
GROSS MINIMUM ok ok ok
WAGE -0.893 0.639 -0.482 1
** Correlation is significant at the 0.01 level (2-tailed
(Source: own elaboration)
Table 2 Correlation matrix (Spearman’s correlation coefficient)
UNEMPLOYMNET [ INFLATION | INTEREST GROSS
RATE RATES MINIMUM
WAGE
UNEMPLOYMNET o % %
RATE 1 -,387 ,602 -,905
INFLATION -,387%* 1 ,264 %% ,363%*
INTEREST RATES ,602%* ,264** 1 -,629%*
GROSS MINIMUM sk sk sk
WAGE -,905 ,363 -,629 1
** Correlation is significant at the 0.01 level (2-tailed

(Source: own elaboration)
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The results of the correlation analysis confirm the expected relationships, all of which are statistically
significant at the 1% significance level, indicating that these relationships are not coincidental. As
already mentioned, this test was supplemented by a non-parametric test, which is shown in the
following table.

Table 2 shows the results of the non-parametric test, which we used mainly for the inflation
correlations, i.e., in this table we mainly observe the correlation values in the inflation column (or row).
Compared to the previous parametric test, this non-parametric test yielded similar correlation values,
which were slightly reduced, but all correlations remain statistically significant.

3 DISCUSSION

The results of this work demonstrate that the Phillips curve is indeed valid even today. Although the
connection between inflation and unemployment was weak, it was statistically significant. There may be
several reasons for the weak correlation:

1. The connection between inflation and unemployment is not as strong in the current conditions
of the Slovak Republic as it was in the conditions under which the theory was created;

2. An incorrect coefficient (non-linear relationship) was used to verify the relationship. However,
it is necessary to note here with regard to the graphical analysis that although the points were
collected around a certain imaginary curve, such a curve would not represent a functional
relationship (it was the shape of the letter C), therefore, point number 3 appears to be the most
likely cause;

3. The relationship between inflation and unemployment is statistically significant, but a number
of other factors enter this relationship; the absence of these factors causes the interaction of
these factors to appear weak.

Another interesting point is the very strong, indirect connection between gross minimum wages and
unemployment. This result suggests that unemployment is probably more closely related to wage
inflation than to price inflation. Although the level of the minimum wage does not define wage
inflation, it certainly has a significant impact on it. Therefore, one can expect a closer connection
between unemployment and wage inflation. The low value of the correlation coefficient between
interest rates and inflation is quite surprising, as we can see only a weak and direct connection.
However, the test confirmed that the connection is statistically significant. The reason for the low value
of the coefficient is probably that interest rates also develop depending on factors other than inflation
(although this is probably the most significant) and in the case of inflation growth, the central bank's
reactions by subsequently increasing interest rates may record different time lag values, which can
significantly reduce the value of the correlation coefficient. The direct, moderately strong relationship
between interest rates and unemployment is also surprising, as inflation and interest rates are typically
directly related, whereas unemployment and inflation have shown an inverse relationship.

The relevance of the Phillips curve in current conditions was also verified by Furuoka et al. (2021).
However, the analysis was conducted in Southeast Asian countries. They similarly arrived at a
decreasing strength of the relationship between inflation and unemployment, but confirmed the
relationship itself, which is in agreement with this work. Many authors have recently highlighted
potential differences in the length of the analyzed period (Reinbold & Wen, 2020; Pontiggia, 2020,
Fratianni, Gallegati, & Giri, 2022; Russell & Rambaccussing, 2019; Mallick, 2019). This may be another
reason why the correlation coefficient showed a weak relationship. According to the authors, the
relationship turns from indirect to direct in the long run. A shorter time period could therefore cause a
stronger connection.
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The connection between unemployment and interest rates has been studied by several authors in recent
years (Liptakova et al., 2021; de Lima et al., 2022; Al Kindhi et al., 2021). The results indicate a rather
unclear or indirect connection. In our work, the correlation was positive. As we could see when
verifying the validity of the Phillips curve, the strength and even the direction of the correlation are
strongly influenced by the length of the analyzed period, the conditions of the given economy, but also
the period in which the analysis was carried out. The authors' results on the connection between the
gross minimum wage and unemployment differ. Some confirm an indirect connection (Pavelka &
Cadil, 2014; Pernica, 2017), while other authors confirm a direct connection (Malau et al., 2022;
Meixnerova & Krajnak, 2020). The reason is probably that raising the minimum wage stimulates the
supply of labor on the market and significantly reduces voluntary unemployment; on the other hand, it
reduces the demand for labor. Therefore, everything depends on the market situation. In general, we
can say that in developed economies, where demand exceeds supply, raising the minimum wage will
cause a decrease in unemployment (stimulating supply), but in less developed economies, where labor
supply exceeds demand, raising the minimum wage will be counterproductive and will bring about an
increase in unemployment (reducing demand).

Another factor that is worth considering is the role of labour market policies and structural reforms,
which, as stated above, can significantly influence both unemployment and wages. For example, in
countries with strong social systems, the response of unemployment to changes in inflation or
minimum wages may be slightly muted or delayed (Katris, 2020; Ostling, 2025; Busch & Ochsen, 2025).
In Slovakia, regional differences in job opportunities, the alighment of the education system with
labour market needs or the degree of labour market flexibility could contribute to the complexity of the
observed correlations. These institutional and structural factors often mediate the theoretical
relationships presented in macroeconomic models, making it challenging to identify a clear causal link
based solely on statistical measurements.

In addition, the impact of globalisation and external economic shocks cannot be overlooked. Slovakia,
as an open and export-oriented economy closely linked to the automotive industry, is particularly
sensitive to global demand fluctuations, supply chain disruptions, and trends in foreign investment
(Szeiner et al., 2023; Esmaeili et al., 2025). These external factors can simultaneously affect inflation (via
import prices) and unemployment (via changes in production), thereby distorting the expected
direction or strength of the Phillips curve. In addition, post-pandemic economic volatility and the
geopolitical situation in Europe (e.g., energy crisis, war in Ukraine) have introduced new uncertainties
that are likely to affect inflation and labor market behavior in ways that traditional models do not fully
capture (Malakhail et al., 2023; Afunts et al., 2024; Salvati & Tridico, 2024). Future analyses should
consider integrating external economic indicators or exploring multifactor models that account for
these broader impacts.

CONCLUSIONS

This article analyzed the relationship between several macroeconomic factors. We were primarily
interested in the relationship with unemployment and tried to verify the validity of the Phillips curve in
the current conditions of the Slovak Republic. The results suggest that this theory remains valid,
although the strength of the relationship may be lower than when the theory was initially developed.
The strength of the relationship can change over time, and the scope of the analyzed period is very
significant. In addition to the relationship between inflation and unemployment, we also verified the
relationships between interest rates and unemployment, as well as the level of the gross minimum wage
and unemployment. The relationship between interest rates and unemployment was direct and
moderately strong. The relationship between the level of the gross minimum wage and unemployment
was strong and indirect, which is in accordance with research primarily conducted in developed
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economies. All relationships were verified using correlation coefficients, and all of them turned out to
be statistically significant at the 1% significance level.

The weakness of this research is that it only evaluates the linear relationship between selected factors,
which can significantly distort the results and reduce the true value of the relationship. Additionally, in
this work, we focused on relationships between factors and did not investigate dependencies. In the
future, it would therefore be appropriate to expand the research to regression, where it would be
possible to detect and quantify the effects of multiple variables on one selected dependent variable.
Furthermore, the scope of the analysis proved to be a significant factor, so a shorter or longer period
can certainly bring different results. We also recommend including more factors in the analysis, which
can contribute to a better understanding and quantification of the relationships between factors.
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