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Abstract

The Czech Republic boasts one of the lowest unemployment rates in the European
Union, indicating a demand-supply imbalance in the labour market. This situation has
implications for other labour market-related variables, such as nominal wages and
labour productivity. In 2021, there was a significant increase in the inflation rate,
reaching 15.1%. This development also impacted the trajectory of real wages.

This article uses statistical analysis to predict the future economic trends of essential
macroeconomic indicators related to the labour market. The dependence of individual
variables on the unemployment rate will be determined through correlation analysis.
Additionally, the study aims to assess the degree of independence between the
unemployment rate and selected economic indicators, including nominal wages, labour
productivity, real wages, and inflation.

Future developments will be forecasted based on linear time series regression models
for each examined variable. The statistical results will be economically interpreted in
light of the current economic situation.

Overall, the results of the correlation analysis indicate a significant statistical
relationship between unemployment and nominal wages, suggesting a strong negative
correlation between these variables. This finding aligns with macroeconomic
expectations that an increase in unemployment leads to a decrease in the rate of
nominal wage growth. The correlation analysis between unemployment and inflation
reveals a moderate indication of a negative relationship between the two variables.
However, the correlation analysis between unemployment and labour productivity and
between unemployment and real wages indicates weak and insufficient evidence of any
significant relationship between these variables. Therefore, further analyses and
consideration of additional factors are necessary to obtain a more comprehensive and
reliable understanding of these relationships.
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Introduction

Economic performance, unemployment rate, and GDP are crucial macroeconomic factors
influencing regional development (Mura et al., 2020; Vigliarolo, 2020). The study (Wang
& Le, 2018) emphasizes the significant influence of unemployment as a leading
macroeconomic indicator of economic growth.

The results of other studies (Mura et al., 2020; Paweta, 2018) indicate a weak relationship
between unemployment and real GDP in the Visegrad Group (V4) countries. Paweta
(2018) highlights that the crisis had a delayed impact on the V4 economies. Their research
findings suggest that the post-crisis period influenced the economies and labour markets
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of the V4 countries. Research from Nigeria (Adelowokan et al., 2019) demonstrates that
poverty resulting from unemployment has a significant short-term impact on economic
growth while showing a positive relationship. The unemployment rate and GDP have also
been affected by the Covid-19 pandemic. The results of the study by Su et al,, (2022)
emphasize that the pandemic significantly increases the unemployment rate in
predominantly European economies. Furthermore, they found that employment trends
in European countries are almost similar to those observed in the United States.

The reviewed empirical studies provide insights into the intricate relationship between
economic performance, unemployment rate, GDP, and regional development. They reveal
varying degrees of association, with some indicating a weak connection while others
highlight more significant effects. The Covid-19 pandemic has introduced additional
dynamics, significantly impacting the unemployment rate and employment trends.
Understanding these relationships and their implications is vital for formulating effective
economic policies and promoting sustainable regional development. Further research is
needed to explore the underlying mechanisms and identify strategies to mitigate the
adverse effects of unemployment on economic growth.

1. Methods of Research

Data for the analysis of fundamental macroeconomic indicators were obtained from
identified primary and secondary sources. Publicly available databases, such as the Czech
Statistical Office and Czech National Bank, provided relevant quantitative information.
Additionally, information from conferences, professional literature, trade journals, and
workshops related to the topic was utilized. The data will be analyzed for the years 2008
to 2022, which were available at the time of publication.

Correlation analysis allows for assessing the extent to which the change in one variable is
associated with the change in another variable. A positive correlation indicates that an
increase in the value of one variable is associated with an increase in the value of the other
variable. In contrast, a negative correlation indicates that an increase in the value of one
variable is associated with a decrease in the value of the other variable. To quantify the
degree of correlation between variables, Spearman’s correlation coefficient will be used,
which is suitable for evaluating relationships between variables that may not be linear
(Hedvicakova & Pozdilkova, 2023). This coefficient is used to assess relationships
between variables that are not necessarily continuous or exhibit a non-linear relationship.
The values of Spearman’s correlation coefficient range between -1 and 1. Values close to
1 indicate a strong positive correlation, while values close to -1 indicate a strong negative
correlation.

The paper aims to evaluate the situation in the labour market and its future development,
as well as to demonstrate the degree of independence among economic indicators. Four
variables will be examined in the article: nominal wages, labour productivity, real wages,
and inflation. The correlations between these variables will be evaluated using
correlation analysis and Spearman’s correlation coefficient, thereby demonstrating which
variables are dependent on the unemployment rate. Values approximately between -0.5
and 0.5 indicate uncorrelated (independent) variables. The objective is to demonstrate
the degree of independence between the unemployment rate and selected economic
indicators such as nominal wages, labour productivity, real wages, and inflation. The
graphical representation of the correlations will be conducted using Matlab.
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2. Results of the Research

The last examined years have brought significant changes that have had an impact on the
analyzed economic variables. In 2019, the world was hit by the Covid-19 pandemic.
Subsequently, there was a war conflict in Ukraine and a massive increase in energy and
food prices. These aspects have had impacts on the inflation rate, which reached 15.1% in
the Czech Republic in 2022 (see Fig. 1). Because there is a labour demand surplus in the
Czech labour market compared to labour supply, there has not been a significant increase
in the unemployment rate. Therefore, the Czech Republic has one of the lowest
unemployment rates among EU countries.

Fig. 1: Development of economic variables in percentages
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Source: authors’ calculations, data from (Czech Statistical Office, 2023)
In this chapter, a correlation analysis of unemployment and selected indicators will be
conducted: nominal and real wages, labour productivity, and inflation. Other variables

will not be extensively discussed in this paper due to its scope.

Tab. 1: Correlation analysis

Unemployment Nominal Labour Real wage Inflation

wage productivity
Unemployment 1.000000 -0.892370 -0.002344 -0.133566 -0.497666
Nominal wage -0.892370 1.000000 0.185378 0.297095 0.418914
Labour -0.002344 0.185378 1.000000 0.264067 -0.114283

productivity

Real wage -0.133566 0.297095 0.264067 1.000000 -0.741902
Inflation -0.497666 0.418914 -0.114283 -0.741902 1.000000

Source: authors’ calculations in Matlab, data from (Czech Statistical Office, 2023)

The result of the correlation analysis between unemployment and nominal wage
(-0.892370) indicates a strong negative relationship between unemployment and
nominal wage (see Tab. 1 and Fig. 2). This means that as unemployment increases, the
nominal wage decreases, and vice versa. This negative correlation may be a result of
economic factors such as supply and demand in the labour market.
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Fig. 2: Correlation of unemployment and nominal wage

Correlation Unemployment and Nominal wage

Nominal wage
s

3 4 5 & 7
Unemployment

Source: authors’ own calculations in Matlab, data from (Czech Statistical Office, 2023)

The result of the correlation analysis between unemployment and labour productivity
(-0.002344) suggests independence between these two variables. A correlation value
close to zero indicates no significant statistically detectable relationship between
unemployment and labour productivity (see Tab.1 and Fig. 3).

However, many other factors can influence the relationship between unemployment and
labour productivity, such as economic conditions, political measures, technological
advancements, etc.

Fig. 3: Correlation of unemployment and labour productivity
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Source: authors’ own calculations in Matlab, data from (Czech Statistical Office, 2023)

The value of -0.133566 suggests a slight tendency that as unemployment increases, real
wages might slightly decrease, and conversely, as unemployment decreases, real wages
might slightly increase (see Tab. 1 and Fig. 4). However, this correlation is very low and
can be influenced by many other factors that were not considered in this analysis. Among
the main factors influencing the relationship between unemployment and real wages are
factors such as inflation, economic growth, the labour market, political measures, etc.
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Fig. 4: Correlation of unemployment and real wage

Correlation Unemployment and Real wage

Real wage

-3

3 3 5 3 7
Unemployment

Source: authors’ own calculations in Matlab, data from (Czech Statistical Office, 2023)

The result of the correlation analysis between unemployment and inflation (-0.497666)
indicates a moderately strong negative correlation between these two variables (see Tab.
1 and Fig. 5). The value of -0.497666 suggests that as unemployment decreases, inflation
might slightly increase, and vice versa. This relationship is consistent with expectations
according to economic theory, which suggests an inverse relationship between
unemployment and inflation, known as the Phillips curve.

Fig. 5: Correlation of unemployment and inflation
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Source: authors’ own calculations in Matlab, data from (Czech Statistical Office, 2023)

Further analyses and consideration of additional factors can help to understand better
these relationships and dynamics between unemployment and the selected variables.

The following graphs show the projected future development of the examined economic
indicators. A linear regression model was used for prediction (see Fig. 6 - 8). In this model
also lower bound and upper bound were computed using MATLAB software. The lower
bound and upper bound of the beta estimate in the regression model is negative or
positive for each predictor. The model results show some significant estimates of the beta
parameter, but the upper and lower bounds for the beta estimates tend to be in opposite
directions for almost all variables. For details see (Montgomery, 2006).
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Fig. 6: Forecast of the unemployment rate anad nominal wages in percentage
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Source: authors’ own calculations, data from (Czech Statistical Office, 2023)

Fig. 7: Forecast of labour productivity and real wage in percentage
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Fig. 8: Forecast of inflation in percentage
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The previous figures show an expected slight decrease in the unemployment rate (see Fig.
6), roughly stagnant nominal wages (see Fig. 6), labour productivity (see Fig. 7), and real
wages (see Fig. 7). The model also predicts stagnation in the inflation rate (see Fig. 8).
However, this is a highly inaccurate prediction due to the outlier inflation value in 2022
compared to previous years. According to the forecast of the Czech National Bank, the
inflation rate is expected to decrease to 11.2% in 2023 and 2.1% in 2024 (CNB, 2023).
The development of unemployment will influence the level of nominal and real wages.

When comparing the forecast figure of unemployment and nominal wages, a negative
correlation, as calculated above, is evident. An increase in one variable corresponds to a
decrease in the other variable.
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3. Discussion

The results of the analysis of the relationship between the unemployment rate and labour
productivity in the Czech Republic may vary depending on specific periods, available data,
and analysis methods. When interpreting the results, it is also essential to consider
whether the correlation was calculated based on long-term or short-term data (Macdi,
2020). Short-term fluctuations in the labour market and wage changes can influence the
correlation results, while a long-term analysis would provide a clearer picture of the
relationship between these variables.

The results of the correlation analysis suggest a strong negative correlation between the
unemployment rate and nominal wages and a moderately strong negative correlation
between the unemployment rate and inflation. This result supports the theory of the
Phillips curve, which is an economic model relating to unemployment and inflation. In
1958, A.W. Phillips published an article analyzing the relationship between the
unemployment rate and the rate of change in nominal wage rates based on empirical data.
His results showed a negative relationship between the rate of wage inflation and the
unemployment rate - alower unemployment rate is associated with a higher inflation rate
and vice versa. This relationship later became known as the original wage version of the
Phillips curve.

In the 1960s, P.A. Samuelson and R.M. Solow expanded on this theory and focused on the
growth rate of nominal wages and price inflation. They demonstrated that a high
unemployment rate is associated with a decrease in the inflation rate. However, in the
late 1960s and early 1970s, there was a significant change in the economic situation,
where factors other than unemployment (such as oil shocks) began to affect the
movement of price levels and wage levels. These oil shocks increased both the price level
and unemployment, along with a decline in output. These new factors contradicted the
expectations based on the classical Phillips curve. As a result, the empirical mismatch
between inflation and various measures of slack was interpreted by some researchers as
evidence that the Phillips curve weakened or even disappeared (Blanchard et al., 2015;
McLeay & Tenreyro, 2020; Vigliarolo, 2020). Although a slightly strong negative
correlation between the unemployment rate and inflation has been shown, the authors
agree that the Phillips curve has weakened. In the Czech Republic, there is a long-term
shortage of labor force that does not respond to the market situation. This area will be
further analyzed. On the contrary, some studies state that the Phillips curve always
applies, even today (McLeay & Tenreyro, 2020).

Further research needs to be expanded to include additional variables and potentially
involve the analysis of multiple countries. It is also necessary to examine the impacts of
the current economic situation on the development of unemployment and other
macroeconomic indicators. Due to the time lag emphasized by researchers such as (CNB,
2023), Mura et al. (2020) and Paweta (2018), it is essential to reanalyze this period with
a time interval in mind.

Conclusion

The overall result of the correlation analysis between unemployment and nominal wages
(-0.892370) can be considered a significant statistical indicator, indicating a strong
negative relationship between these two variables. This situation aligns with
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macroeconomic assumptions that an increase in unemployment leads to a reduction in
the pace of nominal wage growth.

The result of the correlation analysis between unemployment and labour productivity (-
0.002344) can be regarded as very weak and insufficient evidence of any significant
relationship between these two variables. Similarly, the result of the correlation analysis
between unemployment and real wages (-0.133566) can be considered a very weak
indication of a relationship between these two variables. It is advisable to conduct further
analyses and consider additional factors to achieve a more comprehensive and reliable
understanding of this relationship.

The result of the correlation analysis between unemployment and inflation (-0.497666)
can be considered a moderately strong indication of a negative relationship between
these two variables. However, this relationship is not absolute and may be influenced by
other factors such as changes in labour productivity, international trade, wage
expectations, and central bank policies. Additionally, the identified correlation alone does
not provide information about the causal relationship between unemployment and
inflation.

The analysis results are also influenced by other variables, such as the macroeconomic
situation. In 2019, the examined variables were primarily affected by the Covid-19
pandemic, the conflict in Ukraine, and a sharp increase in energy and food prices. All these
factors contributed to significant inflation growth. Due to a shortage of workers in the
labour market and the resulting imbalance of labour demand and supply, the
unemployment rate increased gradually. According to macroeconomic predictions, the
unemployment rate should not significantly increase unless a recession occurs.
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