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Abstract. The objective of the paper was to assess the impact of the invasion of Ukraine by the Russian Federation on real household 

income in the Czech Republic. The research methods used in the study include content analysis, seasonal modification of SARIMA, and 

discounting method, specifically NPV. Data were collected from publicly available sources of the Czech Statistical Office. Based on a 

content analysis of the macroeconomic indicators under study, inflation and gross monthly household income were selected to examine 

further development of real household income in the Czech Republic. Based on historical data, the SARIMA model made statistically 

relevant forecasts of the selected variables for the "pre-war" year 2022. Comparing real and forecast data, it was confirmed that the Russian 

invasion of Ukraine (from 24th February 2022 onwards) has shown how vulnerable the European financial system is to external shocks, 

which can be observed in significant inflationary changes. The ability of the SARIMA model to handle a larger range of data and 

accurately determined seasonality was demonstrated in forecasting the development of real household income. The identified economic 

consequences of deviations of the real and forecast figures in the "pre-war" period showed new realities in turbulent economic conditions. 

In order to further expand the research, combining the applied method with other analytical tools can be recommended. Moreover, it is 

advisable to include new relevant variables in the model. This would allow understanding better and forecasting the development of real 

household income in the context of current economic events. 
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1. Introduction 

 

The financial crisis of 2008 brought into question the characteristics of previously observed standard economic 

theories (Boyer, 2018). Thus, the Great Recession caused an apparent contradiction between empirical findings 

and macroeconomic models based on rational expectations (Mauersberger et al., 2020). Traditional economic 

theory failed to explain, let alone predict, the imminent collapse of the financial system and its long-term effects 

on the global economy of European countries (Soltes & Gavurova, 2014, 2015; Battiston et al., 2016). The 

subsequent occurrence of the crisis triggered reactions conditioned by the specificities of each country worldwide 

(Santos et al., 2019). Terms such as tipping points, contagion and resilience have entered the financial and 

regulatory lexicon (Battiston et al., 2016). 

 

Even nowadays, economists monitor and forecast economic sequences due to the impact of the 2007/2008 

economic crisis. Determining the current and future state of the business economic cycle is a timely and extensive 

topic both in the past and the present (Vochozka et al., 2020; Gavurova et al. 2022). 

 

Supporting the recovery from the global economic crisis brought temporary economic equilibrium, which was 

subsequently replaced by the crisis caused by the COVID-19 pandemic. The pandemic hit the world at a time 

when the effects of the global financial crisis and the subsequent Great Recession were still affecting the market 

economy (Moosa, 2022). The new nature of the economic and social crisis due to the spread of COVID-19 caused 

a spiral of shocks between supply and demand. It turned out that inflation comes when a stochastic shock hits the 

economy, which can be influenced by lowering the unemployment rate (Della Posta, 2022). The COVID-19 

disease halted almost half the world, disrupting a quarter of financial market wealth. Global markets went into 

free fall, particularly in the later stages of the contagion (Ali, 2020). The complications that the COVID-19 crisis 

revealed are public deficits and a downturn in the business cycle (Ashta, 2021). The pandemic highlighted the 

growing gaps and inequalities, access and facilities in financial digitalisation (Vasile et al., 2022; Androniceanu, 

2023; Androniceanu & Georgescu, 2023a). 

 

The COVID-19 crisis proved to be a curse for financial markets, with unexpected levels of uncertainty and high 

volatility. Prediction hints that markets will increasingly panic as the disease moves from an epidemic to a 

pandemic. The global spread crossed geographical and continental boundaries (Ali, 2020).  

 

Certain global signs of economic recovery and optimism during late 2021 were hampered by the impact of 

inflation and the Russian Federation's invasion of Ukraine. The global economy continues to deal with inflation, 

which is exacerbated by the energy crisis due to the emergency (Arner et al., 2022). The current state of inflation, 

combined with global factors, is unpredictable. Uncertainty about the crisis trajectory is real (Gavurova et al. 

2017; Braunerhjelm, 2021). 

 

It cannot be named or predicted, but the options are, for instance, to respond, identify and find ways to work with 

the crisis (Bloom, 2014). Observing hypothetical changes and fluctuations in the financial market is one of the 

options for adapting to macroeconomic changes and then reacting to these changes (Al-Zoubi et al., 2018; 

Gavurova et al. 2020). The long-term goal of realising the current economic situation formulates steps to achieve 

a sustainable post-war order (Gresova, et al., 2021; Androniceanu & Sabie, 2022). 

 

The objective of this paper is to assess the impact of the invasion of Ukraine by the Russian Federation on real 

household income in the Czech Republic. 

 

Since an emergency causes the crisis, there are likely to be turning points in the business cycle development that 

are identified by estimating macroeconomic data (Belas et al. 2019; Cavallari, 2022; Radchenko et al., 2023). 
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In order to meet the objective, it is necessary to first determine development of macroeconomic indicators, hence 

the first research question (RQ1) is as follows:  

 

RQ1: What was the development of inflation and gross household income in the Czech Republic before the RF 

invasion? 

 

National business is moving towards adapting to a transforming economy that is changing due to a diversity of 

threats. The consequences are fluctuations in macroeconomic indicators (Demchenko, 2018). As for the global 

economy, the war poses a threat, not only in the form of fluctuations, but it also brings a new challenge in the 

efforts of businesses and society to recover from the war (Lytvynova et al., 2022).  

 

The formulation of the second research question (RQ2) and the third research question (RQ3) is aimed at 

determining the extent of the impact of the invasion on changes in the living conditions of households in the 

Czech Republic based on established indicators.  

 

RQ2: What is the forecast for inflation and gross household income in the Czech Republic for 2022 based on 

historical data? 

 

RQ3: What will be the deviation of the forecast and real inflation and gross household income in the year 2022? 

 

During the invasion of Ukraine, there has been a deep decline in economic activity as well as the introduction of a 

number of changes to mitigate the shock in society and the economy (Irtyshcheva et al., 2022). The last, i.e. the 

fourth research question (RQ4), will focus on real household income, as this reflects the amount of goods and 

services households can afford (Yang et al., 2020). 

 

RQ4: What will be the impact of identified economic consequences of the deviations on the development of real 

household income in the Czech Republic until 2025? 
  
2. Theoretical background 

    
According to Musil et al. (2019), changes in the interpretation of regional indicators affect price level 

development. Subsequently, these changes reflect the development of market microstructures and their economic 

equilibrium or vice versa. The financial downturn in 2008-2009 and the Greek crisis in 2011 showed that the 

economic systems of each country are interconnected and mutually influenced. Each crisis period is characterised 

by the specific nature of the economic crisis. However, one rarity remains constant: the sharp increase in prices in 

individual areas (Zubikova and Smolak, 2022). 

 

During the global financial crisis of 2007-2008, banking systems were under stress (Haq, Tripe and Seth, 2022). 

According to Godechot et al. (2022), increased capital requirements and a cap on national spending led to a 

significant asymmetry in restructuring. As Shen et al. (2018) claimed, the global financial crisis of 2007-2009 

revealed the need to measure and monitor the transmission of extreme market risk.  

 

In 2019, the COVID-19 pandemic caused an economic slowdown in the Czech Republic and worldwide. At that 

time, the price dynamics on the market were characterised by an inflexible and insufficient supply of new 

properties, due to which it was mostly demand-driven. The property market was influenced by monetary and 

fiscal policies (Godechot et al., 2022). Cermakova et al. (2022) found that finance intentionally invested in all 

economic sectors to limit the negative effects of pandemic measures led to a sharp rise in property prices, 

particularly in wealthier areas with minimal unemployment rates.  
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Given the financial turmoil over the last 10 years, financial institutions have been the point of economic reaction. 

The problems that occurred in the financial system since the pandemic have not vanished but are now being 

exacerbated by the price level changes caused by the invasion of Ukraine by the Russian Federation (Arner et al., 

2022). Ukraine and Russia are important players in the energy market, and this has been confirmed. According to 

Osicka and Cernoch (2022), the European energy transition is coming (Androniceanu & Georgescu, 2023b). The 

current existence of an unstable economy brings lessons from the past, which, from a financial viewpoint, has 

been experienced by every citizen not only in the Czech Republic, but also in Europe. 

 

The disruption of international trade and its activities has affected EU countries. The ongoing war in Ukraine has 

had a devastating effect on human lives, infrastructure and global inflation. According to Aliu et al. (2022), the 

Russian invasion of Ukraine (from 24th February 2022) has shown that the European financial system is fragile to 

external shocks. Given the Eurozone's dependence on Ukrainian and Russian resources, the immediate food 

security problem became apparent. 

 

In response to Russia's request in June 2022, gas payments were made in rubles, further complicating the current 

situation and strengthening the value of the ruble, which, in the view of Aliu et al. (2022) is not a hard currency. 

The empirical research study by Liang et al. (2022) showed that import and export trading are major factors 

affecting economic growth. James, Menzies and Chin (2022) followed concerns about the current stagflationary 

economic environment. Based on multivariate time series and observing external indicators, they identified the 

most anomalous historical periods most similar to current market dynamics. According to Vrbka et al. (2018), a 

powerful model for solving a number of economic classifications can be artificial neural networks which allow  

making of time series forecasts. Based on their content analysis of capital markets and by determining the 

magnitude and variability of the impact of the invasion by the Russian Federation, Serrano and Angosto-

Fernandez (2022) applied a system of uncorrelated regressions to daily index returns that were affected by energy 

and economic factors.  

 

According to Astrov et al. (2022), Western financial support seriously impacts the financial sector of every 

country engaged in it. As a result of the war, the whole of Europe was already affected by high inflation and sharp 

rises in the price level. Also, cost-burdened real incomes, real household incomes and a reduction in economic 

growth will not be left out. 

 

Using sets of annual time series on the growth rate of macroeconomic indicators provides a picture of the 

development of economic indicators and the subsequent determining of their causal relationships, which is one of 

the objectives of this study. To assess differences in regional price levels, Kocourek et al. (2017) applied the 

method of estimating regional price levels in individual districts of the Czech Republic, based on which they 

arrived at a tool for a more accurate and realistic comparison of household living standards. The used data taken 

from the Czech Statistical Office, the Eurostat International Comparison Programme and the OECD showed 

differences in market prices that affected household needs at the regional level.  

 

Geltner et al. (2022) examined the effect of NPV indicator on real purchasing power of a certain municipality. 

Their study was related to finding evidence of a positive correlation between two financial indicators that 

compared the market value of a company's assets with their replacement cost. Finally, the study examined 

whether NPV can be used to forecast real-world price increases and how NPV affects the purchasing decisions of 

investors and consumers. 

 

Following on from the aforementioned study, the used beta-convergence framework was taken into account by 

Lichner et al. (2022) who then focused on observing differences in nominal and discretionary household incomes 

before the economic recession and during the crisis from January 2004 to December 2012. Their results supported 

the hypothesis that in assessing economic imbalance, income and consumption should be assessed together.  
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Arjunan (2022) came up with a fresh view where a new method for estimating NPV and IRR of an investment 

project was introduced. The method was different from the traditional discounted cash flow (DCF) approach that 

was replaced by the capital amortisation schedule (CAS) method. According to CAS, the interest rate at which the 

present value of the closing balance in CAS equals zero appeared equivalent to the internal rate of return.  

 

Liang et al. (2022) applied a combination of linear and nonlinear models to forecast exchange rate fluctuations. 

The aim of obtaining the forecast was to enhance the ability of companies to avoid exchange rate risks. Using the 

ARIMA model, dynamic exchange rate fluctuations were analysed. The model's application allowed us to capture 

better the factors affecting exchange rates, including non-linear interactions between different variables. The 

analysis results showed that the mechanism of influencing economic growth is dependent on extraordinary 

situations, which can affect exchange rate fluctuations. 

 

In terms of the comparative method, Shahriar et al. (2021) examined performance of hybrid models using 

Autoregressive Integrated Moving Average (ARIMA) and Artificial Neural Networks (ANN). According to the 

authors, the ARIMA method demonstrated the ability to work with a larger range of data and accurately 

determined seasonality, which corresponds to the research objective of this paper. 

 

On formulating the forecast of dissolved gas concentration in transformer oil, Liu et al. (2022) also used the 

ARIMA model, or the seasonal modification of SARIMA, where the accuracy and stability of performance were 

demonstrated. Equally positive results in modelling river runoff forecast were achieved in the study by Zhang et 

al. (2022), where SARIMA allowed to use historical data and further analyse time series with seasonal variations. 

  

In order to provide a comprehensive overview of the impact of emergency situations, it is important to take into 

account changes in household consumption behaviour, which, as claimed by Tran (2022), is considered a key 

measure of a country's economic growth or decline. 

 

As regards this paper, the content analysis method will be used to collect and subsequently analyse data in relation 

to the above research questions. The development of inflation and gross household income will be shown based 

on identified variables' fluctuations over the specified period. The ARIMA model, or the seasonal modification of 

SARIMA, and the discounting method, specifically NPV, will be used to address the second research question. 

Descriptive statistics will be used to determine deviations of the forecast and real figures of the selected variables 

in the year 2022. The seasonal modification of SARIMA will also be applied to answer the fourth research 

question, which is to forecast real household income until 2025, as its use is relevant and demonstrable.     

 

3. Research objective and methodology 

 

Data on the development of the aforementioned variables for the period under review (2000-2022) are available 

on the website of the Czech Statistical Office, specifically in the database of time series of inflation and consumer 

prices and in the sections on social security, wages and labour costs (ČSÚ, 2022). 

 

Another criterion that will be addressed is the development over time and the possible scenario of the 

development of the variables in 2022. In relation to the second research question (RQ2), particular time series in 

the form of quarterly frequency will be defined from 2000 to 2021. Data on the variables (inflation, gross monthly 

income increased by average income) will be taken from the public database of the Czech Statistical Office, 

specifically from the sections on social security, prices and inflation, wages and labour costs. Furthermore, in 

order to deepen the RQ2, the discount factor will be determined on the basis of historical data on price level 

adjusted for inflation for the period from December 2020 to December 2022. The elaboration of the third research 

question will follow on from the data obtained from the previous question. Finding the future development of real 

income will be finalised with the use of data on gross monthly income increased by average income. The data will 
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be drawn from the public database of the Czech Statistical Office, specifically from the sections on social 

security, wages and labour costs. 

 

The time series analysis of the period under review serves to answer the first research question. The first step in 

creating a model of development of the variables will involve data collection related to this period. Using data 

published by the Czech Statistical Office, changes in the relevant data of a particular variable will be shown. The 

statistical software R will be used to make the collected data more transparent (Androniceanu, 2021). This step is 

preceded by data cleansing and also their quality control. Subsequently, the data will be implemented by means of 

graphical representations, which will be available in the Results section and enable the formulating of a 

conclusion based on the results obtained.  

 

The SARIMA model will be applied to forecast inflation and average monthly income increased by average 

income. The seasonal modification of the SARIMA model, as proposed by Clarke and Clarke (2018), will be 

expressed using the following formula: 

 

 
 

The establishment of the model will be carried out in the statistical software R. Using data with quarterly 

frequency in the specified period, the forecast of the variables under study for the period of 2022 will be 

completed. Here, the purpose is to find out what the economic situation in 2022 might look like. Based on the 

observance of the previous period's trends and without the influence of the emergency situation, which was the 

Russian invasion of Ukraine, the second research question (RQ2) will be answered. 

 

Moreover, in order to deepen the RQ2, an inflation-adjusted discounting of the price level for the years 2021 and 

2022 will be performed. An inflation rate for each month of a particular year will be identified and then the 

numerical figure of this indicator will be removed from the nominal value of the price level. Also, the NPV 

method will be used to take into account the real value of money for 2021 and 2022, and the results will then be 

compared with each other. This method will be displayed with the use of a month-on-month inflation index 

considering the monthly price level always in relation to the previous month. Using the real discount factor in 

monetary terms of CZK 1 000, calculations will be made in the statistical software R in order to determine the 

impact of the aforementioned invasion on the inflation-adjusted price level development. The final step will be to 

compare the results of the real discount factor. The calculation formula will be as follows: 

 

 
 

where: 

PH is the nominal value of the price level; 

i is the inflation rate; 

RPH is the inflation-adjusted price (i.e. the price level adjusted for inflation). 

 

In the third stage, there will be a comparison of the forecast and real inflation and monthly income increased by 

average income for the year 2022. The comparison will made in the statistical software R, into which the data 

related to the period under review will be installed. 

 

In the final stage of solving the research problem, the SARIMA model will be applied. This will answer the fourth 

research question, i.e. forecasting future development of real household income in the Czech Republic until 2025.  
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Depending on the methods and data sources, research outputs will take the form of graphs and figures. The 

anticipated results should show how inflation developed over time. What could be the development of the selected 

variables in response to the invasion. What are the forecast deviations, real inflation, and gross household income 

in 2022. The real income development in the Czech Republic until 2025 should then be presented in the final part. 

 

3. Results 

 

Development of inflation and gross household income in the Czech Republic before the RF invasion. 

 

During the period under review, the observed variables went through different stages, which is evidenced by the 

baseline result in the following graphs:     

 
Figure 1. Development of inflation and gross monthly household income (ČSÚ, 2022) 

Source: Own processing in statistical software R based on data from the Czech Statistical Office (2000–2022) 

 

 

The above Figure 1 shows the development of inflation and gross household income from 2000 to 2022. When 

considering the first (top) curve related to inflation, it can be stated that the crises that hit the Czech economy 

have left their mark on the development of the given variable. Inflation was relatively high at the beginning of the 

year 2000, inflationary pressures gradually decreased, and from 2004 inflation stabilised at relatively low rates. 

Between 2004 and 2008, inflation in the Czech Republic was relatively stable and hovered mainly around 2-3%. 

In 2008, however, inflation increased significantly due to rising oil and food prices in world markets. This 

increase was temporary, and inflationary pressures eased in 2009. Then, inflation gradually increased from 2013 

to 2017, reaching around 2%. The 2017 – 2021 period is noteworthy since the variable showed a largely stable 

trend. Subsequently, in 2021 and 2022, there was a significant increase in inflation due to the Covid-19 pandemic, 

disruption of foreign trade and, last but not least, the impact of the RF invasion of Ukraine. 

 

The second (bottom) curve indicates a certain stability and consistency in the development of the other variable. 

Despite occasional fluctuations, it can return to its normal trends in a shorter time horizon.  

 

 

Forecast of inflation and gross household income in the Czech Republic for the year 2022 based on 

historical data.  

 

The inflation forecast is made using the SARIMA model in the statistical software R. The answer to the second 

research question can be found in the following graph, where the forecast development of the inflation variable 

for 2022 can be observed: 
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Figure 2. Forecast of inflation for the year 2022 

Source: Own processing in statistical software R based on data from the Czech Statistical Office (2000–2021) 

 

The above graph in Figure 2 can be divided into two parts. The first part depicts the quarterly development of 

inflation from 2018 to 2021. Based on publicly available information, the following trends in the development of 

the variable can be established. In 2018, there was a fluctuating trend ranging from 1.70% to 2.60%. 2019 

inflation started at 2.0% and gradually increased to 3.4%. In 2020, inflation was impacted by the COVID-19 

pandemic due to reduced demand, reduced energy costs and other factors, and by the end of that year, the variable 

reached its minimum (2.30%). Then, there was an upward trend, significantly increasing to 6.6%. 

 

The second part includes inflation forecasts for 2022. The projected trend in the first quarter of 2022 is expected 

to be 6.14%, whilst a decrease to 5.60% is expected in the second quarter of 2022. In the third quarter of 2022, 

inflation is expected to further fall to 4.40%. In the fourth quarter of 2022, it is expected to fall again (3.50%). 

 

The specific forecasts of inflation development depend on the input data used to train the forecast model, and the 

resulting model's specification. For clarity, Table 1 with point forecasts is available in the list of appendices. In 

order to ensure the statistical significance of the forecasting, p-values of the inflation forecast for 2022 are 

provided in the following part. 

 
Figure 3. P-values of inflation 

Source: Own processing in statistical software R based on data from the Czech Statistical Office (2000–2021) 

 

In order to meet the second research objective, differences are first identified in the real value of money between 

2022 and the previous year. From the discounting output performed in the statistical software R, it is found that 

the sample amount lost CZK 61.78 in 2021 due to inflation. Moreover, in the period when Russia launched its 

invasion of Ukraine, the results show an almost two-fold change. The price level decline in the Czech Republic is 
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CZK 136.75 lower given the sample value of CZK 1 000. As opposed to the year 2021, the difference is CZK 

75.025 in monetary terms. 

 

The following part involves forecasting of the variable of gross monthly income increased by average income for 

the year 2022. 

 
Figure 4. Forecast of monthly income for the year 2022 

Source: Own processing in statistical software R based on data from the Czech Statistical Office (2000–2021) 

 

The above graph in Figure 4 of the quarterly development of monthly income from 2018 to 2021 can be divided 

into two parts. A gradual increase in the income was observed in 2018 and 2019. However, in 2020 and 2021, 

there was a decrease due to the COVID-19 pandemic. Then, it can be seen on the basis of the available 

information that the income gradually recovered and started to increase again towards the end of 2021. 

 

The forecasts indicate a gradual increase in monthly income over the period under review. In the first quarter of 

2022, the income is projected to reach 54 633. In the second quarter of that year, a slight increase in the income is 

expected, eventually amounting to 56 127. During the third quarter, further moderate growth is projected to reach 

56 308, and the last quarter is characterised by an increase in income to 58 814.  

 

For clarity, Table 2 with point forecasts is available in the list of appendices. Thus, given its input parameters, the 

resulting forecast of the variable of gross monthly income increased by average income is completed for the year 

2022. However, in order to ensure the statistical significance of the forecasting, p-values are provided in the 

following part. 

 

 
Figure 5. P-values of monthly income 

Source: Own processing in statistical software R based on data from the Czech Statistical Office (2000–2021) 
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Deviation of forecast and real inflation and gross household income in the year 2022. 

 

Date Real Prediction 

I-22 12,70 6,14

II-22 17,20 5,60

III-22 18,00 4,40

IV-22 15,80 3,50

Inflation rate in % 

 
Figure 6. Real and forecast inflation 

Source: Own processing based on data from the Czech Statistical Office (2000–2021) 
 

As regards the above data in Figure 6, several differences between the real and forecast inflation can be observed. 

In the first quarter, there is a statistically significant difference between the real rate (12.70%) and the forecast rate 

(6.14%). This difference suggests that the inflation rate exceeded expectations in the given period. In the second 

quarter, there is an even more pronounced difference between the real rate (17.20%) and the forecast rate (5.60%). 

This deviation indicates that the inflation rate was above expectations as well as being significantly higher. The 

third quarter is also characterised by a difference between the real (18.00%) and the forecast (4.40%) inflation. As 

in the previous case, the real inflation rate exceeded expectations. In the final quarter, the difference between the 

real (15.80%) and forecast (3.50%) rates is not as significant as in the previous quarters. 

 

 

Date Real Prediction 

I-22 54228,00 54633,00

II-22 57392,00 56127,00

III-22 57913,00 56308,00

IV-22 61473,00 58814,00

Household income in CZK

 
Figure 7. Real and forecast monthly income 

Source: Own processing based on data from the Czech Statistical Office (2000–2021) 
 

The above comparison of the baseline data in Figure 7 shows several trends in the relationship between the real 

and forecast monthly income. In the first quarter, the real income (54 228) was slightly lower than the forecast 

income (54 633), with the difference between them being relatively small. This suggests that the income forecast 

was generally accurate, although the reality differed slightly from expectations. The second quarter saw an 

increase in the real income (57 392) compared to the forecast income (56 127). This difference indicates that the 

income was actually higher than originally expected. The third quarter again showed an increase in the real 

income (57 913) as opposed to the forecast income (56 308). This difference indicates that the income was again 

higher than expected. The fourth quarter again sees an increase in the real income (61 473) compared to the 

forecast income (58 814).  

 

Development of real household income in the Czech Republic to the year 2025. 

 

When considering the real household income as such, Figure 8 below illustrates forecasting of its future 

development in the Czech Republic until 2025. The forecasting is made with the use of a modified SARIMA 

model with quarterly data. 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.11.2(3)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2023 Volume 11 Number 2 (December) 

   http://doi.org/10.9770/jesi.2023.11.2(3) 

 

47 

 

 
Figure 8. Forecast of real household income in the Czech Republic until 2025 

Source: Own processing in statistical software R based on data from the Czech Statistical Office (2000–2022) 
 

On the basis of the forecasting by the selected model, a slight increase in real household income in the Czech 

Republic is observed from 2022 onwards. The income rises during 2023, but falls towards the end of that year. A 

favourable development is expected during 2024, suggesting a gradual improvement in economic conditions. 

Then, the income is forecast to reach its peak in 2025, but is expected to decline again towards the end of the 

forecast period. The baseline forecast indicates that real household income has a trend of fluctuation and moderate 

variability. 

 

Discussion 

 

Based on the results achieved, all four research questions (RQ1, RQ2, RQ3, RQ4) can be answered. 

 

RQ1: What was the development of inflation and gross household income in the Czech Republic before the RF 

invasion? 

In the context of monitoring variables in the Czech Republic before the invasion by the Russian Federation, 

different development stages can be identified. Overall, it can be concluded that the development of inflation in 

the Czech Republic was characterised by considerable fluctuations, including periods of low and high inflation. 

The resulting instability reflects the impact on the internal factors of the Czech economy and the global economy. 

 

The other variable under study, i.e., gross monthly household income, is characterised by a certain stability and 

consistency. Despite occasional fluctuations, the variable is able to return to its normal trends in the short term. 

This implies that household incomes maintained a particular degree of stability and were able to recover from 

occasional adverse fluctuations. This income stability is significant as it affects the living standards of the 

population and their consumption behaviour. 

 

Determining the current and future state of the business cycle is a timely and extensive topic, as argued by 

Vochozka et al. (2020). Taking account of the development of both variables was a beneficial step towards a 

comprehensive grasp of the development of inflation and monthly household income.  

 

RQ2: What is the forecast for inflation and gross household income in the Czech Republic for the year 2022 based 

on historical data?  

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2023.11.2(3)


 ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES 

ISSN 2345-0282 (online) http://jssidoi.org/jesi/ 

2023 Volume 11 Number 2 (December) 

   http://doi.org/10.9770/jesi.2023.11.2(3) 

 

48 

 

Based on the historical data analysis, forecasts of inflation and gross household income in the Czech Republic for 

the year 2022 were made. The results of the selected SARIMA model were relatively accurate and, importantly, 

statistically relevant as well. The forecasts of the development of inflation and gross monthly income for 2022 

outlined what the economic situation might look like if the trend of the previous periods was to be maintained. 

Applying the SARIMA model allowed to obtain relevant forecast results despite the dynamic and unexpected 

final figures. The results were comparable to the study by Shahriar et al. (2021), where the model's ability to 

handle a larger data range and determined seasonality was demonstrated. 

 

In order to provide a comprehensive overview of the impact of emergency situations, the financial circumstances 

of households were taken into account. The assertion made by Osicka and Cernoch (2022) that the prevailing 

economic instability has been experienced by every citizen was confirmed in the results of the obtained real value 

of the price level. It turned out that during the period when the Russian Federation attacked Ukraine, there was a 

significant change in the price level compared to the previous period. 

 

RQ3: What will be the deviation of the forecast and real inflation and gross household income in the year 2022? 

In relation to answering the third research question, data from the previous research question were used. On the 

basis of the previous analysis, possible future inflation and gross household income were estimated for the "pre-

war" year 2022. Comparing the real and forecast data confirmed that the Russian invasion of Ukraine (from 24 

February 2022 onwards) has shown that the European financial system is vulnerable to external shocks, which can 

be easily observed in significant inflationary changes. The analysis of the real and forecast figures indicated that 

with regard to inflation, the real figures showed frequent deviations from those anticipated. 

Considering the first quarter of gross monthly income, the real figures were lower than expected, whereas in other 

cases, they were higher. 

 

RQ4: What will be the impact of identified economic consequences of the deviations on the development of real 

household income in the Czech Republic until the year 2025? 

 

Using the selected SARIMA model, the development of real household income in the Czech Republic was found 

to be slightly fluctuating. The ability of the SARIMA model to handle a larger range of data and accurately 

determined seasonality, as claimed by Shahriar et al. (2021), was confirmed. The use of historical data, as in the 

study by Zhang et al. (2022), contributed to the careful analysis of the time series and the identification of 

potential fluctuations that may occur when modelling future estimates. Similar findings were also confirmed in 

the study by Liu et al. (2022), which focused on maintenance and safety. The SARIMA model proved to be a 

helpful tool for better forecasting of data with significant seasonality. 

 

The identified economic consequences of the deviations resulted in the following development of real household 

income in the Czech Republic until 2025. The moderate growth of the income in 2022 suggests a certain stability. 

However, a decrease was expected towards the end of 2023, which could to some extent be due to changing 

economic conditions. The favourable development in 2024 indicated improving economic conditions, which 

could contribute to the real income growth. Towards the end of the forecast period in 2025, the income was 

expected to decrease again, which could signal volatility and uncertainty in the economy. 

 

Conclusions 

 

The objective of the research was to assess the extent to which the invasion of Ukraine by the Russian Federation 

has affected the real income of households in the Czech Republic. Regarding the information obtained, it can be 

concluded that the objective was met. The research fulfilled its objective and provided valuable insights into the 

relationship between the invasion of Ukraine by the Russian Federation and the aforementioned income in the 

Czech Republic.  
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Monitoring gross monthly household income in relation to inflation represents the development of key indicators 

of economic stability and living standards of the population in the Czech Republic. The analysis of the 

development of these variables in the period from 2000 to 2022 allows to identify long-term trends, cyclical 

fluctuations and possible deviations caused by economic events.  

 

Modelling forecasts of inflation and gross household income for the pre-war year 2022 in the Czech Republic 

provides an opportunity to examine and analyse historical trends and new realities in turbulent economic 

conditions. The real inflation often deviated from the anticipated one, suggesting that it is a complex 

phenomenon. Accurate forecasting in a turbulent environment is challenging and difficult. In terms of gross 

monthly household income, it was important to regard household consumption behaviour. Although in this case 

the real income exceeded the forecast income, this situation could be seen as positive, but the significant and 

sharp rise in inflation must be taken into account. Given this inflationary growth, the slight increase in the 

monthly income cannot be considered positive. 

 

The identified economic consequences of the deviations point to the importance of analysing external factors that 

may affect the development of real household income. Studying the variables of inflation and gross monthly 

household income brings a deeper understanding of the economic environment in the Czech Republic. These 

analyses provide valuable information for formulating policies related to social security and pension system. 

 

When interpreting the above forecasts, it is important to bear in mind that the forecasting models were based on 

historical data and assume that the future will follow the same trends and patterns. Comparing the real figures 

with the forecast figures enabled us to assess not only the accuracy and reliability of the models used but also 

how crisis situations can affect the behaviour of economic indicators. 

 

Due to the instability and rapidly changing nature of the issues under study, there are certain limitations and 

specified shortcomings within the presented framework. In order to further expand the research, combining the 

applied method with other analytical tools, such as neural networks is recommended. Moreover, it is advisable to 

include other relevant variables in the model. This would allow us to understand better and forecast the 

development of real household income in the context of current economic events. 
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