

  jrfm-16-00219




jrfm-16-00219







J. Risk Financial Manag. 2023, 16(4), 219; doi:10.3390/jrfm16040219




Article



Does the Size of the Business Still Matter, or Is Profitability under New Management, by Order of the COVID-19?



Roman Blazek, Pavol Durana *[image: Orcid], Jakub Michulek and Kristina Blazekova





Department of Economics, Faculty of Operation and Economics of Transport and Communications, University of Zilina, Univerzitna 1, 010 26 Zilina, Slovakia;









*



Correspondence: pavol.durana@uniza.sk







Academic Editors: Irena Jindřichovská and Ştefan Cristian Gherghina



Received: 30 January 2023 / Revised: 23 March 2023 / Accepted: 29 March 2023 / Published: 31 March 2023



Abstract

:

Businesses should come up with a strategy, plans, and goals so that their total assets can make a profit during the transformation process. Utilizing various features of a property can generate this income. This comparison provides evidence of profitability. During the global economic downturn, a number of businesses encountered issues that caused their payment situations and profitability to deteriorate. The goal of this article is to ascertain whether particular profitability indicators also revealed the pandemic-related global crisis, particularly in the Visegrad Group countries. This analysis was conducted based on categories of business size. Specifically, 8671 enterprises were analyzed. The evaluation of indicators revealed whether there was a significant change in a negative direction, a significant change in a positive direction, or no significant change. It was possible to make a clear diagram of the companies that took part in the study and to figure out the median values in order to compare the results of the chosen profitability indicators. Correspondence analysis was conducted so that conclusions could be more accurate. According to the findings of this study, indicators of ROA, ROE, and ROS did not change significantly across enterprise size categories in the years preceding, during, and after the pandemic. Since the government regulations of the V4 countries had a significant impact on these businesses, the change was most obvious in the case of small businesses within the ROS indicator. The added value of the article is derived from its analysis of selected profitability indicators in the largest group of Central European nations and its relevance.
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1. Introduction


Business profit and its stable development are key performance indicators (Kliestik et al. 2022). According to the general theory of profitability, better indicators and higher satisfaction of the company employees lead to a higher return on the initial investment of property, capital, or other business components in the form of profit (Visser et al. 2022). However, these measurements and assessments are only conducted at the corporate level, which can often make the real business environment look different. Even though the company achieves positive profitability values, there may be a problem if it compares itself to other companies in its industry or across the country that can achieve much better results. A high level of investment in innovation lays the foundation for economic stability during COVID-19 (Didenko et al. 2022). After the COVID-19 era, the competition became even tougher, so it is important to keep an eye not only on your own company but also on the competition in general (Aydogmus et al. 2022). It is also more challenging to obtain optimal outcomes, especially for business entities in different country classifications; for instance, there are different criteria for companies operating in developed versus developing countries (Almashhadani 2021). This “gap” is even larger if we consider companies with varying numbers of board members (Alabdullah et al. 2021), the company’s history (i.e., age and size) (Mahmood et al. 2019), and the country’s GDP growth rate (Kaya 2015). Other things, such as the government and its rules or the corporate culture itself, also affect how profitable a business is as a whole (Akhmadi and Januarsi 2021).



Different study results—in particular, how popular the profitability solution is in different parts of the world—led to the creation of this scientific article on the conditions in Central Europe. Thus, the goal of this article was to ascertain whether particular profitability indicators also revealed the pandemic-related global crisis, particularly in the Visegrad Group countries. Visegrad Four was chosen because it is the largest grouping of Central European countries. A cultural and political alliance of Hungary, Poland, Czech Republic, and Slovakia is known collectively as the Visegrad Group, or V4 (Ghani et al. 2022). This study was also influenced by the research findings of Hassan (2022), who solved the issue of profitability using a variety of mathematical and statistical techniques. The contribution of this study, compared with previous studies, is a comprehensive individual assessment of all categories of business according to the size of the V4 region. The investigation is based on robust samples, and it looks at the issue of enterprise size categories and how profitability indicators changed before, during, and after the pandemic. The novelty also comes from the applied methodology.



The article is divided into several sections as shown in Figure 1. First, recent approaches and incentives on the issue of profitability are identified in the literature review. Then, materials and methods are discussed, with a focus on the group of businesses that serve as the foundation for the development of a scientific article. The requirements that the companies had to meet to take part in the study are described, as well as the total number of companies that participated, with a clear breakdown of the companies by size category and by the state where their size category is most common, and the total number of participating companies. Indicators of profitability, which are the primary pillars of scientific output, are analyzed. To make the research clearer, the highest and lowest measured values of each business’s profitability are also included, as well as the values of mean, standard deviation, and median for each business size category. Companies are classified based on whether profitability indicators experienced a significant change in a positive direction, a significant change in a negative direction, or no significant change over the monitored period of 2019–2021 based on the one-sample Wilcoxon signed-rank test. Next, the issue of contingency tables is solved, which are used to figure out how variables depend on each other. The last thing is the correspondence analysis, which is used to make graphs of the results for each indicator of profitability and size category of businesses over time. In addition, the article contains a description of the results, which is supplemented by tables and a description of each table in order to create a clear picture of the outputs that were measured throughout the monitored period. In Section 5, the obtained results are compared with those obtained by other authors, and many observations and opinions are added. In Section 6, the conclusions drawn from the findings of the study are evaluated, the limitations of the study are listed, and suggestions for future research are given.




2. Literature Review


Profitability is not just a group of indicators that have been studied in many investigations. For example, ROA (Return on Assets) was discussed by Sohibien et al. (2022). ROE (Return on Equity) was analyzed by Habibniya et al. (2022), and Anton and Afloarei Nucu (2020). ROS (Return on Sales) was evaluated by Avi (2022). ROR (Return on Revenue) was assessed by Rupp et al. (2022). Finally, ROI (Return on Investment) was highlighted by Murphy et al. (2022). To figure out how profitable something is, different variables that make up the denominator of the formula can be used. One of these variables is wages. When a social contribution for employees is built into a business model, wages become more profitable (Cho et al. 2019). This contribution improves the performance of employees. A situation where employees have a high level of intellectual capital (Ovechkin et al. 2021) and are motivated by social contribution leads to the creation of business efficiency, as intellectual character can be transformed through the advancement of science and technology for the profit of the business, thereby increasing the profitability of the economic unit (Daneshgar and Zahedi 2022). Anton (2021) writes an interesting article about how to increase profits. He talks about how temperature affects profits and concludes that gas and heating companies make higher profits when the country’s temperature is higher. Interesting fact: The research was not conducted in places with high average annual temperatures. Instead, it was conducted in Belgium, Denmark, Finland, and 18 other places. On the other hand, the collective of authors, da Silva et al. (2022), focused on agricultural enterprises that demonstrated greater profitability when investing in irrigation systems in semi-arid regions, which increased production and were subsequently able to increase the total profits of agricultural enterprises through technological modernization. However, irrigation systems are not the only way to increase agricultural profitability. Lozowicka et al. (2022) state that incorporating chemistry into agriculture can also increase profitability, with the authors claiming that innovative solutions can produce previously unattainable profits within a few years. However, profitability is not solely dependent on the impact of introducing innovative business processes. China experienced a change in the profitability of businesses, specifically in the area of eliminating the carbon footprint of businesses (Wang et al. 2022; Zhu and Sun 2022). The COVID-19 pandemic revealed the biggest problems with businesses (Dinu and Bunea 2022) that depended on the purchasing power of the population always going up (Che-Ngoc et al. 2022). Banks also had to address this problem, which put pressure on the people (Caby et al. 2022) who wanted to profit despite the bad economy. European banks were discussed by Kozak and Wierzbowska (2022). Asian banks were analyzed by Nguyen and Le (2022) and Dsouza et al. (2022). Vietnamese banks were evaluated by Pham et al. (2022), and sub-Saharan African banks were assessed by Taylor et al. (2022). Multiple studies show that it is important to look at profitability since the COVID-19 pandemic had a big effect on the indicators of this financial and economic tool (Pervan et al. 2017). Some businesses were able to get back on their feet quickly after the pandemic and the ensuing financial crisis (Lim and Morris 2023). Some businesses, like those in sub-Saharan Africa, increased the number of services to protect themselves from the bad effects of the pandemic. This helped them stay profitable (Olarewaju and Msomi 2022). However, the crisis revealed the profitability indicators, such as ROA and ROE, that are most affected by the economic downturn (Zhao et al. 2022). Numerous mathematical and statistical techniques were used to draw this conclusion. Not only the aforementioned authors performed profitability indicator analyses, but in their analysis of Indian banks, Dsouza et al. (2022) employed additional methods, including panel regression, one-dimensional analysis, and descriptive statistics. In the US, however, Chue and Xu (2022) used the model of Hou, Xue, and Zhang, which solved aggregate profitability and investment in assets and showed high predictive power. Jihadi et al. (2021) looked at the relationship between the financial performance of the given indicators and social performance by using indicators of liquidity, activity, leverage, and profitability.




3. Materials and Methods


This scientific contribution looks at whether the growth of profitability indicators (ROA, ROE, and ROS) for businesses of different sizes changed significantly in 2019, 2020, and 2021, which are the years before, during, and after the pandemic.



The article is mostly about how businesses work in the countries of the Visegrad Group. There are 100,477 businesses included in this group. The total number of businesses decreased to 8671 based on the criteria that a company must meet, i.e., a minimum amount of assets > €2,000,000 and all of the accounting data required to calculate ROA, ROE, and ROS, as shown in Figure 2.



Table 1 illustrates the categorization according to the ORBIS database. The enterprises must meet the criteria listed in the table in order to be classified as a medium, large, or very large enterprise. Otherwise, the enterprise was classified as a small enterprise.



The representation of businesses in various nations is not uniform. Figure 3 depicts the number of businesses in each state as well as their classification by size category. As can be seen, the largest representation of companies comes from the Slovak Republic, which has 3961 companies, the majority of which are medium-sized businesses. In second place is the Czech Republic, with 2653 businesses, the majority of which are medium-sized enterprises, just as in the Slovak Republic. Another country represented is Hungary, with 1772 businesses. Compared with all other size categories, Hungary has the highest proportion of large companies. Poland, which has 285 companies represented in this scientific article, is the concluding member of the V4 group. All these companies qualify as extremely large businesses.



With the help of MS Excel and IBM Statistics 25, the information in tables and conclusions was presented in a clear way. MS Excel was also used to choose secondary data from the ORBIS database, which is owned by Bureau van Dijk, a 1991-founded subsidiary of Moody’s Investors Service, Yellow Maple Holding B.V., and has business information on all European countries.



Figure 4 indicates the profitability indicators that were calculated.



In mathematical terms, ROA (Equation (1)), ROE (Equation (2)), and ROS (Equation (3)) are calculated as follows:


  R O A =   E A T   A s s e t s    



(1)






  R O E =   E A T   E q u i t y    



(2)






  R O S =   E A T   S a l e s    



(3)







Earnings after tax, or EAT, is used in the calculations, as well as maximum, minimum, and the values of the median, mean, and standard deviation for 2019, 2020, and 2021 for the ROA, ROE, and ROS indicators for the different size categories of enterprises. The values of the entire Visegrad Group are in addition to these values (Table 2). The values of small businesses are presented in Table 2, the values of medium-sized businesses in Table 3, the values of large businesses in Table 4, and the values of extremely large businesses in Table 5.



The normality test was run to determine whether the enterprises are classified by average (if the population follows a normal distribution) or median values (if the population does not follow a normal distribution). The Kolmogorov–Smirnov test is recommended if each sample contains at least 50 observations. The following hypotheses were tested using 0.05 as the significance level.



H0. 

The population from which a sample of ROA, ROE, and ROS is taken in the observed years 2019, 2020, and 2021 follows a normal distribution.





H1. 

The population from which a sample of ROA, ROE, and ROS is taken in the observed years 2019, 2020, and 2021 does not follow a normal distribution.





The test was run for each subsample. If the computed   p  -value (significance) was lower than the significance level alpha, the null hypothesis should be rejected, and the alternative hypothesis should be accepted based on Table 6. The populations from which a sample of ROA, ROE, and ROS was taken in the observed years of 2019, 2020, and 2021 do not follow a normal distribution in all cases. Thus, the given size categories were able to reach the profitability indicator values with a positive change, a negative change, or no significant change based on the median values.



The one-sample Wilcoxon signed-rank test was run for each enterprise, each indicator, and each year according to the size of the business to see if the median values   ( m )   of ROA, ROE, and ROS were different from zero. The tested median value was chosen based on specific values from Table 2, Table 3, Table 4 and Table 5. If the median value of ROA, ROE, and ROS was not different from zero, there was no significant change. On the contrary, if the median value was different from zero, its positive value showed a positive change in profitability, and the negative value showed a positive one in ROA, ROE, and ROS (Figure 5). This approach was derived based on Valaskova and Gajdosikova (2022). They used the parametric   t  -test, but we preferred the nonparametric version of t   t  -test because there was no following normal distribution of analyzed populations of ROA, ROE, and ROS.



Thus, the following hypotheses were tested using 0.05 as the significance level.



H0. 

In the observed years 2019, 2020, and 2021, the median values of the indicators ROA, ROE, and ROS was not different from zero.





H1. 

In the monitored years of 2019, 2020, and 2021, the values of the indicators ROA, ROE, and ROS was different from zero.





The enterprises were divided into three groups based on a comparison of the specific p-value and significance level alpha:




	
Businesses that changed significantly for the worse;



	
Businesses that did not significantly change;



	
Businesses that changed significantly for the better.








The fundamental idea underlying the Pearson chi-square test is to compare the observed data values with the expected values if the prerequisites are met. The assumption of 80% of expected observations must be equal to/higher than value 5, and the second assumption of all cells of expected counts must be higher than value 1 (Valaskova et al. 2018).



The following hypotheses were tested using 0.05 as the significance level.



H0. 

In the observed years 2019, 2020, and 2021, the values of the indicators ROA, ROE, and ROS did not change.





H1. 

In the monitored years of 2019, 2020, and 2021, the values of the indicators ROA, ROE, and ROS changed.





After testing hypotheses for 2019, 2020, and 2021, the strength between two nominal variables was measured. Cramer’s V and contingency coefficient C were used if the dependence was confirmed.


  V =      χ   2       n · min  ⁡    r − 1 ; s − 1         








where     χ   2     is test statistic from Pearson     χ   2     test,   n   is the number of total observations,   r   is the number of rows,   s   is the number of columns.


  C =      χ   2     n +   χ   2       











Olah et al. (2021), and Musova et al. (2021) determine indicative limits for the strength of the dependence determined by Cramer’s V and contingency coefficient according to these limits:




	
0.0 < the rate of the coefficients ≤ 0.3 weak dependence;



	
0.3 < the rate of the coefficients ≤ 0.8 medium dependence;



	
0.8 < the rate of the coefficients ≤ 1.0 strong dependence.








It is also necessary to test the significance of the identified coefficients of contingency (Olah et al. 2021). The hypotheses for this test are as follows:



H0. 

Cramer’s V (Contingency coefficient) is not statistically significant.





H1. 

Cramer’s V (Contingency coefficient) is statistically significant.





Based on the outcomes of the chi-square test (Shen et al. 2022), the size criteria of enterprises and changes in profitability indicators were further analyzed by means of correspondence analysis. The correspondence analysis is a common data visualization technique; see Liu et al. (2022), Ragazou et al. (2022), and Gajdosikova et al. (2022). We distinguish between simple and multiple correspondence analyses. In both instances, the results are displayed using points on a map. The relative frequencies in the contingency table are denoted by dots (Verma 2012). The position of the points indicates the similarity between the row and column categories, as well as their interdependence. Using this method, we have attempted to display the points by reducing the space dimensions so that hidden relationships and associations between the analyzed variables stand out; see Kral et al. (2009). The following is the procedure for calculating the correspondence method and marking with symbols:




	
The matrix of row profiles is denoted by the symbol R (Equation (4)), while the matrix of column profiles is denoted by the symbol C (Equation (5)).



	
r-term vector of row loads as r and s-term vector of column loads as c.








Their relationship is then expressed as follows:


  R =   D   r   − 1   P =        r   1   T         r   2   T             .     .        .       r   r   T            



(4)






  C =   D   T   − 1     P   T   =        c   1       c   2     .   .   .     c   s         



(5)




where     D   r   − 1     is a diagonal matrix containing vector r elements and     D   c   − 1     is a diagonal matrix containing vector c elements. Then, the correspondence matrix can be expressed as follows (Equation (6)):


      P   r      c T    1     =      p 11     p 12    …    p  1 s      p 1       p 21     p 22    …    p  2 s      p 2      …   …   …   …   …      p  r 1      p  r 2     …    p  r s      r r       c 1     c 2    …    c s    1      



(6)







While the following relations hold true for the vector of row loads r (Equation (7)) and the vector of column loads c (Equation (8)):


  r =   ∑  j = 1   s      p   j   +     c   j    



(7)






  c =   ∑  i = 1   r      p   i   +   r   i      



(8)







Before beginning the actual procedure of the correspondence analysis, it is necessary to assess the suitability of the input variables. Thus, for the variables under consideration, we will evaluate their mutual relationship or association. The chi-square test for testing independence is utilized (Durana et al. 2019). If a statistically significant association is confirmed, the data are appropriate for the method’s application.



The degree of dissimilarity between the variable categories in the rows and columns is then assessed. The definition of the chi-squared distance calculation is as follows (Equation (9)):


  D   i ,   i   ,     =    ∑  j = 1   s          ( r   i j   −   r     i   ,   j   )   2       c   j         



(9)




where rij and ri’j are elements of the matrix of row profiles R, and cj is the vector of column loads. Simultaneously, the vector of column loads equals the average column profile, also known as the centroid (center of gravity) of column profiles (Khomytska et al. 2020). Similarly, the degree of dissimilarity, or the distance between column categories j and j′, can be calculated.     R   i     which represents the elements of the row load vector r, is used as a weight.



According to Gimferrer et al. (2020), the Euclidean distance between plane points is comparable to X2, the distance between points in three-dimensional space. It is required to find a projection that preserves, as much as possible, the relationship between the original points of the multidimensional space. We use the matrix of standardized residuals Z to look for the projection. Each element in the i-th row and j-th column is defined by the members of the correspondence matrix and their respective marginal sums (Equation (10)):


    z   i j   =     p   i j   −   p   i +   ·   p   + j        p   i +   ·   p   + j       



(10)







To compute the eigenvalues, we use singular value decomposition. We begin by calculating the Z matrix of standard residuals. When showing the graph, we do not search for coordinates in the original row and column profiles. Based on the standard residuals, which show the divergence of the row and column categories from independence, we take the following action. This matrix’s entries gain values in accordance with the relationship Equation (10). The correspondence matrix is denoted by the letter p.



The marginal row frequencies     p   i +     (Equation (11)) are referred to as row loadings. Column marginal frequencies     p   + j     (Equation (12)) are called column loads. The relationships are applicable to both row and column loads:


    p   i +   =     n   i +     n    



(11)






    p   i +   =     n   + j     n    



(12)







Linear marginal absolute frequencies     n   i +     (Equation (13)) of character occurrence X and column marginal absolute abundances of character Y     n   + j     (Equation (14)), which are in Equations (11) and (12), are computed based on the following relationships:


    n   i +   =   ∑  j   s      n   i j      



(13)






    n   + j   =   ∑  i   r      n   i j      



(14)








4. Results


This section discusses the results of this study. Calculations are performed for the years 2019 (the so-called starting year), 2020 (the so-called pandemic year), and 2021 (the so-called post-COVID year). During this period, the focus was on how certain indicators of profitability changed across different sizes of businesses in response to actions taken by the governments of the V4 countries, as well as how these actions affected certain indicators.



4.1. ROA Indicators


The first indicator analyzed is the asset profitability indicator. This indicator describes how the transformation process can convert the company’s assets into profit. The greater the value of this indicator, the more effectively the company converts assets into EAT (the profit input that was used throughout the scientific paper).



4.1.1. ROA 2019


Prior to employing the correspondence analysis, the established hypothesis H0 must be confirmed. The hypothesis is confirmed using crosstabs and Pearson’s chi-square. Based on the results of Table 7, when Pearson’s chi-square equals 0.000, it can be confirmed that at a significance level of 0.05, the null hypothesis H0 is rejected and the alternative hypothesis H1 is accepted.



Table 7 allows us to look at the strength of the relationships between the variables, the change in the profitability indicator value, and the size category of the company (Table 8). The results indicate that the dependence is 0.074, meaning that it is weak. With so many businesses, such an outcome is to be anticipated. Importantly, the p-value is less than the significance level of 0.05, indicating that all requirements for conducting the correspondence analysis have been met.



For 2019, a correlation analysis was performed with a change in the chosen indicator of profitability and the criterion of company size. Transformation of indicators from a three-dimensional space and four-dimensional space (because there were three and four options for the evaluated indicators) into a two-dimensional space with a 100% success rate mean that no value was left out and all values were transformed into a two-dimensional space. The correspondence analysis results for the ROA indicator in 2019 indicate the following:




	
A significantly positive change in the ROA indicator for 2019 occurred in large enterprises;



	
A significantly negative change in the ROA indicator for 2019 occurred in companies that are classified as medium-sized companies and very large companies;



	
No change occurred in small companies, or the ROA indicator did not show a significant change in either direction for 2019.








Figure 6 illustrates these results.




4.1.2. ROA 2020


Regarding the ROA indicator in 2020, the same procedure was followed. First, using crosstabs, it was determined whether, at a significance level of 0.05, the null hypothesis H0 is not rejected or whether H0 is rejected and the alternative hypothesis H1 is accepted. In this instance as well, the H0 hypothesis was rejected and the H1 hypothesis was accepted, as the > p-value, which is the result of the Pearson chi-square test, indicates (Table 9).



Table 10 illustrates the relationship between the variables. The values show that the level of dependence between the variables is 0.071, indicating that it is, once again, a weak dependence. The significant output, however, is the p-value, for which > p-value holds true at a significance level of 0.05. This fulfilled condition enables the creation of variable correspondence analysis.



The result of the correspondence analysis is a correspondence map that exemplifies the results obtained with this instrument. Figure 7 displays the following results:




	
A significant change in the positive direction for the ROA indicator in 2020 occurred in the category of large companies;



	
A significant change in the negative direction for the ROA indicator in 2020 occurred in the categories of medium-sized and very-large companies;



	
No significant change for the ROA indicator in 2020 occurred in the category of small companies.









4.1.3. ROA 2021


Crosstabs are used again in Table 11. The result is, once again, favorable, as the Pearson chi-square result is 0.000, indicating that the null hypothesis H0 is rejected and the alternative hypothesis H1 is accepted as the resulting p-value is less than the predetermined value of 0.05. The prerequisite for employing correspondence analysis has been satisfied.



The second step is determining the relationship between the variables under investigation. Based on the result of the contingency coefficient (Table 12), it is possible to conclude that the dependence between the variables is 0.089, indicating that it is a weak dependence. The p-value is at the level of 0.000, which is less than the significance level of 0.05 (p-value).



It was possible to proceed with the correspondence analysis after both conditions were met. The variables were completely transformed from a three-dimensional or four-dimensional space to a two-dimensional space, so no captured or calculated data were lost, resulting in a complete correspondence map with all the data (Figure 8).



The resulting correspondence map reveals the following findings:




	
Companies in the large company size category experienced a significant positive change in the ROA indicator for 2021;



	
Companies in the very large company size category experienced a significant negative change in the ROA indicator for 2021;



	
Companies in the small and medium-sized company size categories experienced no significant change in the ROA indicator for 2021.










4.2. ROE Indicators


The second selected indicator of profitability was the return on equity indicator. This indicator measures the ability to convert equity into after-tax earnings (EAT). The greater the result of this indicator, the more effectively the company is utilizing its own capital.



4.2.1. ROE 2019


At present, the starting year was 2019. The H0 and H1 hypotheses were applied to this situation. The procedure for determining whether there is a relationship between the given variables was based on crosstabs, with Pearson chi-square employed (Table 13). Since the p-value is greater than 0.00, it can be concluded that the null hypothesis H0 is rejected and the alternative hypothesis H1 is accepted.



The comparison between the p-value and the significance level allows the analysis to continue. In order to conduct a correspondence analysis, the contingency coefficient is compared with a significance level of 0.05 (Table 14). The contingency coefficient reached a value of 0.000, indicating that the p-value is less than 0.05, thereby satisfying the requirements for conducting a correspondence analysis. It can also be observed that the level of dependence between the given variables is weak, as indicated by the obtained value of 0.082.



A correlation analysis was performed on the variables enterprise size criterion and change in the selected profitability indicators for 2019. Each variable possessed at least three possibilities that could be represented in a three-dimensional space. Since two-dimensional space yields clearer results, these multidimensional variables have been transformed into a two-dimensional space. On the basis of the SPSS outputs, 100% of the variables were transformed into a two-dimensional space, meaning that all acquired values were plotted in the correspondence map without any data loss. Figure 9 represents the resulting illustration.



The SPSS results in Figure 9 show the following:




	
A significant positive change in the ROE profitability indicator for 2019 occurred within the category of large companies;



	
The small and medium-sized company categories saw a big change in the direction of the ROE profitability indicator for 2019;



	
In terms of company size, companies categorized as “very large” did not see a big change in the ROE profitability indicator for 2019.









4.2.2. ROE 2020


The COVID-19 pandemic was a significant problem in 2020. That year, businesses’ intentions, plans, and strategies began to experience a significant slowdown caused by new measures. The rapid adoption of measures to prevent the spread of the disease resulted in the imposition of a number of restrictions. An examination of hypotheses H0 and H1 was conducted on the basis of these facts. Crosstabs were used to determine which hypothesis would be pursued. Table 15 demonstrates that the Pearson chi-square test yielded a p-value of 0.000, indicating that H0 is rejected and H1 is accepted (p-value) when compared with the significance level of 0.05.



Since hypothesis H1 has been accepted, it is possible to determine the relationship between the variables under investigation. Utilizing the contingency coefficient, which yielded a value of 0.077, it was determined that there is a weak relationship between the investigated variables (Table 16). The p-value of the given coefficient is a significant finding as well. It is at the level of 0.000, which indicates that it is less than the significance level of 0.05; thus, another condition must be met before the correspondence analysis can be used to clearly plot the variables.



The results obtained to date have made a correspondence analysis applicable. The variables tested thus far, i.e., company size categories, and the change that occurred in 2020 for the selected profitability indicator, i.e., ROE, were chosen. These variables underwent three iterations of change. There were four variations of company size categories: small, medium, large, and very large. Based on the significance distribution, the acquired change of the profitability indicator ROE acquired three changes: a significant change in a positive direction, a significant change in a negative direction, and no significant change. In the case of the correspondence analysis, these changes were converted from a three-dimensional and four-dimensional space to a two-dimensional space, which is considerably more readable. Once more, 100% of variable transformations were obtained from SPSS outputs. Figure 10 depicts the resulting architecture.



The following conclusions are drawn from the obtained results and plotted coordinates:




	
Based on the results of the ROE indicator in 2020, enterprises that have achieved a significant change in a positive direction are included in the large company size category;



	
Based on the results of the ROE indicator in 2020, companies that have experienced a significant change in a negative direction fall into the small and medium-sized company categories;



	
Based on the results of the ROE indicator in 2020, enterprises that have not undergone significant changes are included in the category of very large corporations.









4.2.3. ROE 2021


The year 2021 is also known as the “post-COVID” period, during which the measures against the spread of the virus were loosened, and the business climate started to return to its pre-pandemic state. Due to changes in the ROE indicator values, a slight shift in the distribution of businesses and their classification was anticipated for the year. First, it is necessary to determine if a correspondence analysis based on the fulfillment of two conditions is feasible. The first step is to accept H1 as an alternative hypothesis if the Pearson chi-square p-value is less than 0.05. The p-value is less than the significance level, so the null hypothesis H0 is rejected and the alternative hypothesis H1 is accepted based on the data presented in Table 17. Thus, the first condition is satisfied.



A further requirement is to determine whether there is a dependence between the given variables and whether the p-value of the chosen confidential indicator, the contingency coefficient, is less than the significance level of 0.05. Table 18 reveals that there is a dependence between the variables, with a value of 0.108, indicating that it is a weak dependence. The p-value of the tested group is 0.000, which is less than the significance level of 0.05; therefore, the second condition is also met and the correspondence analysis can be conducted.



The correspondence analysis yields two maps that transform the multidimensional display into a two-dimensional representation. These two maps are then transformed into one that illustrates the respective relationships between the investigated variables and determines which business size categories fall under the relevant change within the ROE profitability indicator. The following groups were formed in 2021, as depicted in Figure 11:




	
Companies in the size category that experienced a significant change in the positive direction for the ROE indicator in 2021 are referred to as “large companies”;



	
Companies that experienced a significant change in the negative direction for the ROE indicator in 2021 are classified as medium-sized businesses;



	
Companies that did not experience a change in the ROE indicator in 2021 are classified as small companies or very large companies within the company size category.










4.3. ROS Indicators


The final indicator examined is the indicator of sales profitability, which characterizes the company based on its ability to optimally convert gain into EAT. The greater the values an organization attains, the better it is for the organization.



4.3.1. ROS 2019


The base year for the ROS indicator is 2019, which determined the distribution of enterprise size categories based on the magnitude of the change in the ROS indicator achieved values. Certain criteria must be met for the implementation of the correspondence analysis in order for the base-year results to be plotted. First, the hypothesis (H0 or H1) that is not rejected, rejected, or accepted is tested. The null hypothesis H0 is rejected because the p-value is less than the significance level of 0.05, and the alternative hypothesis H1 is accepted, as shown in Table 19.



Since the obtained results satisfy the first condition for conducting a correspondence analysis, the second condition is applied. On the basis of the contingency coefficient, it is determined that there is a weak dependence between the variables under investigation, specifically at the level of 0.096. This dependence is accompanied by a p-value that is again less than the significance level of 0.05, thereby satisfying the second prerequisite for performing the correspondence analysis. Table 20 shows the results obtained.



The previously obtained results enable the correspondence analysis in SPSS. Again, it was possible to transform all the possibilities of individual types of analyzed variables into a two-dimensional space, allowing for the complete plotting of all variables on the resulting map. The following conclusions can be drawn from the data presented in Figure 12:




	
Small and medium-sized companies can include companies whose ROS indicator changed significantly in a positive direction in 2019;



	
Very large companies tend to have a significant change in a negative direction for the ROS indicator in 2019;



	
Large businesses are made up of companies that did not see a big change in their ROS indicator in 2019.









4.3.2. ROS 2020


The profitability of sales suffered the most in 2020, as closed businesses automatically ceased producing both sales- and profit-generating goods. There were significant losses. Therefore, the results of this indicator analysis for the year 2020 may be intriguing. The alternative hypothesis H1 is accepted based on the significance level of 0.05, which is greater than the p-value obtained from the chi-square test, which is 0.000, as shown in Table 21.



Table 22 captures the dependence between the studied variables at a level of 0.102, indicating that the dependence between the variables is weak. The p-value, which has reached 0.000, is an important parameter for building the correspondence analysis. This means that the significance level is high enough to move forward with building the correspondence map through the correspondence analysis.



Figure 13 displays the results of a transformation of the three-dimensional and four-dimensional representations of the observed categories to a two-dimensional representation. Thus, Figure 12 depicts all variables whose coordinate values were determined using the SPSS program. Based on the achieved change, the size categories have been divided into the following groups:




	
Companies that made a big change in the positive direction on the ROS indicator for 2020 are small or medium-sized;



	
Companies that achieved a significant change in the negative direction within the ROS indicator for 2020 are in the category of very large companies;



	
Companies in the large company category did not experience significant changes in the ROS indicator for 2020.









4.3.3. ROS 2021


As the final indicator, the ROS indicator for 2021, or the so-called post-COVID period, was analyzed. On the basis of the p-value from Pearson’s chi-square test, the null hypothesis H0 can be rejected, and the alternative hypothesis H1 can be accepted since the level of significance of 0.05 is greater than the aforementioned p-value, which reached the value of 0.000, as shown in Table 23.



On the basis of the outcome of Pearson’s chi-square test and the acceptance of the alternative hypothesis H1, the investigation of the dependencies between the investigated variables is continued. In accordance with Table 24, the p-value is less than the significance level of 0.05; thus, another of the prerequisite conditions for the development of correspondence maps using correspondence analysis has been satisfied. There is a dependence among the variables with a strength of 0.090, indicating that it is a weak dependence.



Three-dimensional and four-dimensional representations of the monitored categories were converted to a two-dimensional representation in Figure 14. Consequently, the following graph depicts all variables. Based on the achieved change, the size categories have been divided into the following groups:




	
Medium-sized businesses are made up of companies that made a big improvement in the ROS indicator for 2021;



	
Small and very large companies have a significant change in a negative direction for the ROS indicator for 2021;



	
Large companies are those whose ROS indicators for 2021 did not change much.








For clarity of the overall results of this scientific output, Table 25 captures the overall classification of the size categories of enterprises according to the corresponding change in the selected profitability indicators for the monitored period of 2019–2021.






5. Discussion


This section of the paper discusses the importance of talking about profitability indicators. The results of this scientific study are compared with those of other authors who have written about the same or a similar topic, either in terms of indicators of profitability or of the chosen period of 2019–2021, which looks at how the pandemic will affect the business environment.



Based on the change from the median value of the V4 countries in the selected indicators of profitability, such as return on assets (ROA), return on equity (ROE), and return on sales (ROS), this scientific result showed that the size criterion divided companies into groups based on the subjective opinion of the authors (ROS). The median values were split into three groups based on how the enterprise’s profitability changed. Based on this scientific article, a classification of business sizes has been created that can help other scientists with their research. The problem was solved using correspondence analysis. Correspondence maps were used to show how each finding fit together, and the resulting table was used to round out the picture. The analysis of correspondence under the V4 conditions is a common technique. It is also supported by the scientific findings of Kovacova et al. (2019), in which the aforementioned analysis was used to examine ROA and ROE in the Visegrad Group countries for the examination of bankruptcies with largely implied profitability indicators in their formulas. When evaluating the results, Ruckova (2015) came to the intriguing conclusion that companies with increasing profitability values have a greater ability to obtain loans and support from commercial banks throughout the entire V4 group. However, if there is a global crisis, the ability to get more credit and help from banks drops quickly. Kocisova (2014) explains in her article that businesses in V4 countries lose money quickly when there is an economic crisis. The 2009 economic crisis and all other global crises illustrate this. This fact can complement the findings of Vavrina and Lacina (2018), who found significant differences in the results of the profitability of companies during financial crises in V4 countries. Focusing on SMEs in the V4 grouping and using the correspondence analysis, they found major problems caused by the crisis in terms of the size of the company and the state in which it operates. Every company seeks to increase its profitability in order to increase its market value; however, increased profitability does not necessarily create a more favorable business environment. Rather, it has a greater impact on shareholders, who are more concerned with profit (Gyulai and Szucs 2017). However, how the company’s overall profitability develops also depends on the company management, which, by misdirecting the company, can cause the negative effects of decisions to reflect on the company’s overall profitability as well as on client satisfaction, as was the case in the research of Bacik et al. (2019), who investigated ROA and ROE in the conditions of the V4 countries using various economic statistical methods. Other studies by authors who look at profitability both from the point of view of economic return on investment and from the point of view of putting profitability indicators into different models show that the topic of profitability is of general interest in the V4 region as a whole. These authors also include Sagan et al. (2022), Ugurlu (2022), and Michalkova et al. (2022).




6. Conclusions


In this paper, the authors address the global COVID-19 pandemic and how it affected the size of companies based on how the values of certain profitability indicators, such as ROA, ROE, and ROS, changed. Figure 15 below provides an overview of this chapter.



Using the MS Excel calculation software, secondary data from the ORBIS business-economic information database, which is managed by Bureau van Dijk and has more than 400 million financial statements from businesses in the European ecosystem, were used to figure out profitability indicators. From the obtained values, median values were calculated for individual indicators as well as for the entire V4 group, which served as the study’s central pillar. After dividing the values into significant positive and negative changes, putting the companies into size categories, and making hypotheses, the given hypotheses were tested, and the relationships between the given variables were found. After obtaining partial results, which determined the future direction of the research, a correspondence analysis was conducted, followed by a comparison of the results of this correspondence analysis, i.e., the drawing of groups on correspondence maps. Thus, the overall work showed the classification of size categories of enterprises in the evaluation of the number of selected profitability indicators for the monitored period of 2019 to 2021, where 2019 was the base year that showed the basic distribution of enterprises, 2020 was expected to be the year with the biggest change from the initial distribution, and 2021 was expected to be reclassified according to the basic grouping from 2019. The research results, however, revealed a different classification. Fiscal authorities may monitor the level and risk across a region of countries and keep an eye on the practical ramifications of these results. Before doing a thorough examination of the particular company and the due diligence phase, auditors may use the approach as the initial step of their research for the specific size of the company.



Out of the original 100,041 companies, only 8671 met the required criteria (assets greater than €2 million and complete accounting data). Searching through public databases of business financial statements could produce accounting data. This would lead to more businesses. Another constraint was the uneven distribution of businesses across nations. One of the problems is that only one method of analysis and a small number of time periods were looked at. These problems could be fixed by using more than one method of comparison and looking at a longer time period, or by looking at the time before the economic crisis in 2009 up until 2022 and seeing how different factors might have affected businesses in the V4 group.



In future research, we would focus on other measures of profitability, like ROC, ROI, ROR, and wage profitability, which we would look at using new methods and a longer time frame, as was explained in the last paragraph.
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Figure 1. Structure of the article. Source: own research. 
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Figure 2. Original and final sample of enterprises. Source: own research. 
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Figure 3. Size and national structure of the enterprises. Source: own research. 
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Figure 4. Select profitability measures. Source: own research. 
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Figure 5. Classification intervals for selected profitability indicator. Source: own research. 
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Figure 6. Correspondence map for ROA indicators in 2019 and enterprise size categories. Source: own research. 
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Figure 7. Correspondence map for ROA indicators in 2020 and enterprise size categories. Source: own research. 
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Figure 8. Correspondence map for ROA indicators in 2021 and enterprise size categories. Source: own research. 
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Figure 9. Correspondence map for ROE indicators in 2019 and enterprise size categories. Source: own research. 
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Figure 10. Correspondence map for ROE indicators in 2020 and enterprise size categories. Source: own research. 
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Figure 11. Correspondence map for ROE indicators in 2021 and enterprise size categories. Source: own research. 
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Figure 12. Correspondence map for ROS indicators in 2019 and enterprise size categories. Source: own research. 
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Figure 13. Correspondence map for ROS indicators in 2020 and enterprise size categories. Source: own research. 






Figure 13. Correspondence map for ROS indicators in 2020 and enterprise size categories. Source: own research.
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Figure 14. Correspondence map for ROS indicators in 2021 and enterprise size categories. Source: own research. 
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Figure 15. Structure of the conclusion. Source: own research. 
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Table 1. The categorization according to the ORBIS database. Source: own processing.






Table 1. The categorization according to the ORBIS database. Source: own processing.





	
Size of

the Enterprise

	
Criterion




	
Operational Revenue

	
Total Assets

	
Number of Employees






	
Medium

	
≥1 million euros

	
≥2 million euros

	
≥15




	
Large

	
≥10 million euros

	
≥20 million euros

	
≥150




	
Very large

	
≥100 million euros

	
≥200 million euros

	
≥1000
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Table 2. Descriptive statistics for small companies. Source: own research.






Table 2. Descriptive statistics for small companies. Source: own research.





	Indicator
	Maximum
	Minimum
	Mean
	Standard Deviation
	Median





	ROA 2019
	0.8582
	−1.7304
	0.0478
	0.12673
	0.0266



	ROA 2020
	0.6275
	−1.3195
	0.0450
	0.10905
	0.0269



	ROA 2021
	0.7334
	−2.7744
	0.0300
	0.17728
	0.0278



	ROE 2019
	12.2830
	−13.2920
	0.1192
	0.77224
	0.0792



	ROE 2020
	3.5023
	−21.6905
	0.0840
	0.89414
	0.0748



	ROE 2021
	99.6224
	−50,0200
	0.0791
	4.61197
	0.0747



	ROS 2019
	1.1467
	−126.4059
	−0.1308
	4.80956
	0.0302



	ROS 2020
	0.9359
	−912.4521
	−1.2621
	34.68861
	0.0308



	ROS 2021
	1.5913
	−3.7626
	0.0447
	0.24892
	0.0330
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Table 3. Descriptive statistics for medium-sized companies. Source: own research.






Table 3. Descriptive statistics for medium-sized companies. Source: own research.





	Indicator
	Maximum
	Minimum
	Mean
	Standard Deviation
	Median





	ROA 2019
	2.8008
	−15.0473
	0.0633
	0.29389
	0.0391



	ROA 2020
	2.0927
	−9.8662
	0.0632
	0.25223
	0.0415



	ROA 2021
	2.6236
	−11.3489
	0.0736
	0.0500
	0.0461



	ROE 2019
	218.7093
	−381.2755
	0.0456
	7.24466
	0.0933



	ROE 2020
	120.3801
	−86.8741
	0.1234
	2.76121
	0.0953



	ROE 2021
	17.7152
	−222.7187
	0.0434
	4.06313
	0.1088



	ROS 2019
	26.0759
	−19.7193
	0.0462
	0.53600
	0.0281



	ROS 2020
	13.4727
	−72.7611
	0.0322
	1.19484
	0.0310



	ROS 2021
	14.6834
	−2.4687
	0.0600
	0.33340
	0.0358
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Table 4. Descriptive statistics for large companies. Source: own research.






Table 4. Descriptive statistics for large companies. Source: own research.





	Indicator
	Maximum
	Minimum
	Mean
	Standard Deviation
	Median





	ROA 2019
	10.2472
	−4.3969
	0.1079
	0.33853
	0.0413



	ROA 2020
	7.1580
	−4.1800
	0.0951
	0.30460
	0.0432



	ROA 2021
	30.9130
	−3.4279
	0.0736
	0.24143
	0.0567



	ROE 2019
	126.3033
	−14.3257
	0.1871
	2.34833
	0.1115



	ROE 2020
	95.0036
	−75.8338
	0.1556
	2.32569
	0.1123



	ROE 2021
	189.9278
	−37.7812
	0.2182
	3.61146
	0.1390



	ROS 2019
	190.4126
	−23.4650
	0.1415
	4.09653
	0.0262



	ROS 2020
	48.8931
	−435.4195
	−0.0842
	8.01308
	0.0279



	ROS 2021
	637.4648
	−7.1124
	0.2873
	11.66342
	0.0351
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Table 5. Descriptive statistics for very large companies. Source: own research.






Table 5. Descriptive statistics for very large companies. Source: own research.





	Indicator
	Maximum
	Minimum
	Mean
	Standard Deviation
	Median





	ROA 2019
	4.0909
	−5.5689
	0.0501
	0.45375
	0.0428



	ROA 2020
	5.6316
	−8.6087
	0.0508
	0.49291
	0.0420



	ROA 2021
	3.4637
	−10.1033
	0.0601
	0.52407
	0.0520



	ROE 2019
	36.5445
	−16.2149
	0.1402
	1.35061
	0.0996



	ROE 2020
	16.4490
	−30.8517
	0.0692
	1.43174
	0.0984



	ROE 2021
	19.0687
	−11.0094
	0.1639
	0.83601
	0.1207



	ROS 2019
	15.5666
	−13.0805
	0.0585
	0.84562
	0.0242



	ROS 2020
	16.7460
	−11.9021
	0.0424
	0.77704
	0.0248



	ROS 2021
	10.2844
	−27.0800
	0.0374
	1.05792
	0.0328
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Table 6. Normality test. Source: own research.






Table 6. Normality test. Source: own research.





	
Size

	

	
Kolmogorov-Smirnov Test




	

	
Statistic

	
df

	
Sig.






	
ROA_2019

	
Large company

	
0.303

	
2998

	
0.000




	
Medium sized company

	
0.318

	
4009

	
0.000




	
Small company

	
0.262

	
692

	
0.000




	
Very large company

	
0.357

	
970

	
0.000




	
ROA_2020

	
Large company

	
0.286

	
2998

	
0.000




	
Medium sized company

	
0.290

	
4009

	
0.000




	
Small company

	
0.226

	
692

	
0.000




	
Very large company

	
0.349

	
970

	
0.000




	
ROA_2021

	
Large company

	
0.368

	
2998

	
0.000




	
Medium sized company

	
0.291

	
4009

	
0.000




	
Small company

	
0.288

	
692

	
0.000




	
Very large company

	
0.362

	
970

	
0.000




	
ROS_2019

	
Large company

	
0.471

	
2998

	
0.000




	
Medium sized company

	
0.387

	
4009

	
0.000




	
Small company

	
0.482

	
692

	
0.000




	
Very large company

	
0.392

	
970

	
0.000




	
ROS_2020

	
Large company

	
0.484

	
2998

	
0.000




	
Medium sized company

	
0.426

	
4009

	
0.000




	
Small company

	
0.503

	
692

	
0.000




	
Very large company

	
0.373

	
970

	
0.000




	
ROS_2021

	
Large company

	
0.485

	
2998

	
0.000




	
Medium sized company

	
0.343

	
4009

	
0.000




	
Small company

	
0.308

	
692

	
0.000




	
Very large company

	
0.415

	
970

	
0.000




	
ROE_2019

	
Large company

	
0.409

	
2998

	
0.000




	
Medium sized company

	
0.447

	
4009

	
0.000




	
Small company

	
0.353

	
692

	
0.000




	
Very large company

	
0.374

	
970

	
0.000




	
ROE_2020

	
Large company

	
0.411

	
2998

	
0.000




	
Medium sized company

	
0.414

	
4009

	
0.000




	
Small company

	
0.354

	
692

	
0.000




	
Very large company

	
0.387

	
970

	
0.000




	
ROE_2021

	
Large company

	
0.429

	
2998

	
0.000




	
Medium sized company

	
0.446

	
4009

	
0.000




	
Small company

	
0.432

	
692

	
0.000




	
Very large company

	
0.324

	
970

	
0.000











[image: Table] 





Table 7. Chi-square test (enterprise size vs. change in the ROA 2019 profitability indicator). Source: own research.
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Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
47.513 a

	
6

	
0.000




	
N of Valid Cases

	
8671

	

	








a 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 59.14.
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Table 8. Strength of dependence between variables. Source: own research.






Table 8. Strength of dependence between variables. Source: own research.





	
Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.052

	
0.000




	
Contingency Coefficient

	
0.074

	
0.000




	
N of Valid Cases

	
8671
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Table 9. Chi-square test (enterprise size vs. change in the ROA 2020 profitability indicator). Source: own research.






Table 9. Chi-square test (enterprise size vs. change in the ROA 2020 profitability indicator). Source: own research.





	
Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
43.803 b

	
6

	
0.000




	
N of Valid Cases

	
8671

	

	








b 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 72.25.
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Table 10. Strength of dependence between variables. Source: own research.






Table 10. Strength of dependence between variables. Source: own research.





	
Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.050

	
0.000




	
Contingency Coefficient

	
0.071

	
0.000




	
N of Valid Cases

	
8671
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Table 11. Chi-square test (enterprise size vs. change in the ROA 2021 profitability indicator). Source: own research.






Table 11. Chi-square test (enterprise size vs. change in the ROA 2021 profitability indicator). Source: own research.





	
Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
69.513 c

	
6

	
0.000




	
N of Valid Cases

	
8671

	

	








c 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 69.61.
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Table 12. Strength of dependence between variables. Source: own research.






Table 12. Strength of dependence between variables. Source: own research.





	
Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.063

	
0.000




	
Contingency Coefficient

	
0.089

	
0.000




	
N of Valid Cases

	
8671
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Table 13. Chi-square test (enterprise size vs. change in the ROE 2019 profitability indicator). Source: own research.






Table 13. Chi-square test (enterprise size vs. change in the ROE 2019 profitability indicator). Source: own research.





	
Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
59.091 d

	
6

	
0.000




	
Likelihood Ratio

	
58.710

	
6

	
0.000




	
Linear-by-Linear Association

	
16.856

	
1

	
0.000




	
N of Valid Cases

	
8671

	

	








d 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 211.71.
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Table 14. Strength of dependence between variables. Source: own research.






Table 14. Strength of dependence between variables. Source: own research.





	
Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.058

	
0.000




	
Contingency Coefficient

	
0.082

	
0.000




	
N of Valid Cases

	
8671
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Table 15. Chi-square test (enterprise size vs. change in the ROE 2020 profitability indicator). Source: own research.






Table 15. Chi-square test (enterprise size vs. change in the ROE 2020 profitability indicator). Source: own research.





	
Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
51.514 e

	
6

	
0.000




	
N of Valid Cases

	
8671

	

	








e 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 200.28.
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Table 16. Strength of dependence between variables. Source: own research.
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Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.055

	
0.000




	
Contingency Coefficient

	
0.077

	
0.000




	
N of Valid Cases

	
8671
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Table 17. Chi-square test (enterprise size vs. change in the ROE 2021 profitability indicator). Source: own research.






Table 17. Chi-square test (enterprise size vs. change in the ROE 2021 profitability indicator). Source: own research.





	
Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
102.404 f

	
6

	
0.000




	
N of Valid Cases

	
8671

	

	








f 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 184.30.
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Table 18. Strength of dependence between variables. Source: own research.






Table 18. Strength of dependence between variables. Source: own research.





	
Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.077

	
0.000




	
Contingency Coefficient

	
0.108

	
0.000




	
N of Valid Cases

	
8671
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Table 19. Chi-square test (enterprise size vs. change in the ROS 2019 profitability indicator). Source: own research.






Table 19. Chi-square test (enterprise size vs. change in the ROS 2019 profitability indicator). Source: own research.





	
Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
80.257 g

	
6

	
0.000




	
N of Valid Cases

	
8671

	

	








g 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 42.44.
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Table 20. Strength of dependence between variables. Source: own research.






Table 20. Strength of dependence between variables. Source: own research.





	
Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.068

	
0.000




	
Contingency Coefficient

	
0.096

	
0.000




	
N of Valid Cases

	
8671

	











[image: Table] 





Table 21. Chi-square test (enterprise size vs. change in the ROS 2020 profitability indicator). Source: own research.






Table 21. Chi-square test (enterprise size vs. change in the ROS 2020 profitability indicator). Source: own research.





	
Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
90.868 h

	
6

	
0.000




	
N of Valid Cases

	
8671

	

	








h 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 57.30.
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Table 22. Strength of dependence between variables. Source: own research.
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Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.072

	
0.000




	
Contingency Coefficient

	
0.102

	
0.000




	
N of Valid Cases

	
8671
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Table 23. Chi-square test (enterprise size vs. change in the ROS 2021 profitability indicator). Source: own research.






Table 23. Chi-square test (enterprise size vs. change in the ROS 2021 profitability indicator). Source: own research.





	
Chi-Square Tests




	

	
Value

	
df

	
Asymptotic Significance (2-Sided)






	
Pearson Chi-Square

	
70.021 i

	
6

	
0.000




	
N of Valid Cases

	
8671

	

	








i 0 cells (0.0%) have an expected count of less than 5. The minimum expected count is 50.19.
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Table 24. Strength of dependence between variables. Source: own research.






Table 24. Strength of dependence between variables. Source: own research.





	
Symmetric Measures




	

	
Value

	
Approximate Significance






	
Nominal by Nominal

	
Cramer’s V

	
0.064

	
0.000




	
Contingency Coefficient

	
0.090

	
0.000




	
N of Valid Cases

	
8671
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Table 25. The resulting classification of enterprise size categories is based on their performance with respect to the selected profitability indicators for the period covered. Source: own research.






Table 25. The resulting classification of enterprise size categories is based on their performance with respect to the selected profitability indicators for the period covered. Source: own research.





	
YEAR

	
Profitability Indicator

	
A Significant Positive Change

	
A Significant Negative Change

	
No Significant Change






	
2019

	
ROA

	
Large company

	
Medium-sized company

Very large company

	
Small company




	
ROE

	
Large company

	
Small company

Medium-sized company

	
Very large company




	
ROS

	
Small company

Medium-sized company

	
Very large company

	
Large company




	
2020

	
ROA

	
Large company

	
Medium-sized company

Very large company

	
Small company




	
ROE

	
Large company

	
Small company

Medium-sized company

	
Very large company




	
ROS

	
Small company

Medium-sized company

	
Very large company

	
Large company




	
2021

	
ROA

	
Large company

	
Very large company

	
Small company

Medium-sized company




	
ROE

	
Large company

	
Small company

Medium-sized company

	
Very large company




	
ROS

	
Medium-sized company

	
Small company

Very large company

	
Large company
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