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Abstract: The issue of key determinants affecting the financial performance of advertising and
marketing companies in Central and Eastern Europe remains understudied, despite the industry’s
rapid growth and regional specifics. This study investigates financial performance determinants of
advertising and marketing companies in four CEE countries (the Czech Republic, Poland, the Slovak
Republic and Ukraine) using panel data from 2021-2023. The study examines three financial
performance measures (ROA, ROE, and Operating Profit Margin) using three independent variables
(Current Ratio, Debt to Equity, and Total Asset Turnover) and control variables such as Company
Size, Leverage, and Company Type. The results show that Total Asset Turnover consistently has a
significant positive impact on ROA and ROE across all countries studied, highlighting the crucial role
of efficient asset and equity management in the CEE region.

Keywords: financial performance; advertising and marketing companies; panel data; cross-country
analysis; financial management; Central and Eastern Europe; ROA; ROE; OPM

1. Introduction

Advertising and marketing companies are characterized by a number of specific features that
determine the nature of their activities. First, they have a unique asset structure, where intangible
assets, including intellectual capital, creative developments and technological solutions, play a
dominant role (O’Connor et al., 2017; Lynch, 2019; Collier et al., 2020). This feature significantly
impacts the balance sheet structure and asset performance indicators. Second, the operating activities
of advertising and marketing companies are characterized by high cash flow volatility due to the
business’s project nature and dependence on clients’ marketing budgets (Levin et al., 2017; Levin et
al., 2018). This specificity creates additional liquidity management challenges and requires special
financial planning approaches. Third, in the context of the economy’s digital transformation,
advertising and marketing companies demonstrate high adaptability to technological changes. This
is reflected in the constant modification of business models, which is accompanied by a change in the
cost structure and the need for significant investments in the development of digital competencies
(Xie et al., 2018). Fourth, an important characteristic of the industry is its high dependence on human
capital (Nyilasy et al., 2013; von Nordenflycht, 2023), which is reflected in the structure of operating
costs, where a significant share is made up of personnel costs. This creates specific requirements for
managing financial resources and forming reserves to solve the problem of staff turnover. Fifth, the
market environment in which advertising and marketing companies operate is characterized by high
competition, which is due to the relative barrier-free entry into the market and rapid changes in
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consumer preferences. This requires companies to maintain an optimal balance between investing in
development and maintaining financial stability (Feng et al., 2018; Zavalii et el., 2024).

Given the specifics of advertising and marketing companies, there is a need for research to
analyze the determinants of their financial performance in Central and Eastern European (CEE)
countries. This is justified by the fact that the markets in CEE countries are characterized by different
levels of economic development and institutional environment, which significantly affects the
activities of advertising and marketing companies. In particular, the impact on financial performance
indicators such as ROA (Return on Assets), which shows the efficiency of using all assets, including
intangible ones, and reflects the overall efficiency of operations in a competitive environment, ROE
(Return on Equity), which reflects the efficiency of using equity capital to implement changes and,
accordingly, is an indicator of a company’s competitiveness, and OPM (Operating Profit Margin),
which shows the efficiency of operating activities, including when changing the business model, and
takes into account the impact of high personnel costs, is studied. The probable determinants of
influence are the Current Ratio, which is important for assessing liquidity and the ability to cover
short-term liabilities, Debt to Equity, which shows financial stability and capital structure, and Total
Asset Turnover, which reflects the efficiency of using assets to generate sales and shows the efficiency
of using assets in a competitive environment.

The primary purpose of this study is to investigate the determinants of financial performance in
advertising and marketing companies across four CEE countries — the Czech Republic, Poland, the
Slovak Republic, and Ukraine — using panel data analysis for the period 2021-2023. Specifically, this
study aims to examine the impact of key financial ratios (current ratio, debt to equity, and total asset
turnover) on companies’ financial performance while considering the cross-country context of the
CEE region.

The results of such studies are of great practical importance for developing effective financial
management strategies and making informed investment decisions in advertising and marketing
companies in different countries. This sector is characterized by high competition and the need for
constant adaptation to technological changes.

2. Literature Review
2.1. Cross-Country Analysis

The main objective of cross-country analysis (CCA) is to compare certain phenomena, processes,
or indicators between different countries to identify patterns, differences, and common
characteristics. This allows for a better understanding of the phenomena being studied in an
international context.

Szabo et al. (2020), in a cross-country analysis in the CEE region (Hungary, Serbia, Slovakia, and
Romania), investigated the impact of digital transformation on the competitiveness of B2B companies
through the driving forces and barriers of Industry 4.0. In particular, one of the driver categories was
“Financial resources and profitability,” which includes “Increase in ROA.”

In the context of CCA, Chen et al. (2018) studied a sample of 500 companies from 34 countries
(2014-2015), which allowed for a comprehensive analysis of the relationship between green
initiatives, environmental performance, and corporate financial performance on a global scale. The
significance of the relationships found was not the same across countries, and also varied over time.
Thus, a positive impact of environmental performance on financial performance was found for
companies from the United States. This impact increased in 2015 compared to 2014, demonstrating
the importance of geographical context and time dynamics in understanding the relationship
between environmental responsibility and corporate financial performance.

Cieslik et al.’s (2015) study covered Estonia, Latvia, Lithuania, the Czech Republic, Hungary,
Poland, and Slovakia and was based on firm-level BEEPS data collected over three years: 2002, 2005,
and 2009. The estimation results obtained for the Baltic and Central European countries showed that
the probability of exporting positively depends on the level of productivity, firm size, the share of
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university graduates in productive employment, and the firm’s internationalization. The results
obtained for the two groups of countries (Central European and Baltic) are not statistically different,
while the results for individual countries show a certain degree of heterogeneity.

Arikawa et al. (2019) examine whether the persistently lower profitability and market value of
Japanese firms relative to their global peers can be explained by an insider-dominated board structure
and an employment system that impedes flexible employment adjustment using cross-country data,
specifically using a sample of 1,548 firms from 27 countries with sales of US$3 million or more and
constructing a panel data set covering seven years from 2006 to 2012.

In the context of CCA, a study by Lehenchuk et al. (2023) demonstrated significant variability in
the determinants of financial performance of agricultural companies in Poland, Slovakia, and
Ukraine based on panel data of 462 companies (34 Polish, 123 Slovak, and 305 Ukrainian) for the
period 2017-2020, identifying which determinants of influence are significant across country samples.

CCA is actively used in modern research to study various aspects of companies” activities. The
CCA methodology allows us to identify both general patterns for a group of countries and national
characteristics of the influence of various factors on the financial performance of companies.

2.2. Determinants of Financial Performance

The analysis of the financial performance of companies mainly focuses on studying the factors
that influence the key indicators of profitability — Return on Assets (ROA) and Return on Equity
(ROE). ROA measures the net income generated from each currency unit invested in total assets, and
ROE shows how well managers have used shareholders” resources to generate net income (Patin et
al., 2020). Less common objects of empirical research are Return on Sales (ROS), Operating Profit
Margin (OPM), Net Profit Margin, and Gross Profit Margin.

One of the key financial ratios is the current ratio (CR) (Kangari et al., 1992). CR is a liquidity
ratio that measures a business’s capability to meet its short-term liabilities with its current assets.
Researchers have studied CR’s impact on companies’ financial performance in various industries and
countries.

A number of researchers have examined the significance of the impact of CR. Dencic-Mihajlov
(2015) found that CR has a significant positive impact on OPM using the example of Serbian listed
companies. Durrah et al. (2016) found a significant impact on ROA and OPM with a positive
coefficient using the example of Jordanian industrial food companies. Supardi et al. (2018) found a
significant impact on ROA with a positive coefficient in a case study of registered cooperatives in the
Department of Cooperatives, Small and Medium Enterprises, Trade and Industry Indramayu district
(Indonesia). Irman and Purwati (2020), analyzing automotive companies listed on the Indonesia
Stock Exchange, found that CR had a positive and significant impact on ROA. Juliani et al. (2023)
found a significant impact on ROE with a positive coefficient in a sample of manufacturing
companies listed on the Indonesia Stock Exchange. Mazanec (2023), using a sample of 4,000 small
and medium-sized enterprises in the transport sector in the Central European region (the Czech
Republic, Hungary, Poland, and Slovakia), found that CR positively and significantly influenced
corporate performance.

Other researchers, on the contrary, find that the impact of CR on the financial performance of
companies is insignificant. Thuraisingam (2015) found no significant relationship between CR and
ROE/ROA in a sample of selected companies from different sectors in Sri Lanka. Hantono et al. (2018)
found that CR has no significant effect on the dependent variable (ROA) for consumer goods
companies listed on the Indonesia Stock Exchange. Madushanka and Jathurika (2018) found that CR
has an insignificant effect on ROA and ROE of listed manufacturing companies in Sri Lanka.
Lehenchuk et al. (2022) revealed that the impact of CR on ROA is insignificant based on a sample
study of 88 Slovak advertising agencies. Rachman et al. (2023) found that CR has an insignificant
impact on the financial performance (ROA) of property and real estate companies listed on the IDX
in 2016-2020.
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Some authors have found the existence of specific effects on different financial performance
indicators. Nguyen et al. (2024) found that the impact of CR on ROA was significant and on ROE was
insignificant based on the results of a study of data from the top 100 Vietnamese listed companies. In
addition to traditional approaches, the cross-section can be studied not only by dependent indicators
but also by countries. For example, as in Lehenchuk et al. (2023), who, while studying agricultural
companies, revealed the significance of CR’s influence on ROA, ROE, and ROS for companies in
Poland, on ROA and ROS for Slovakia, and on ROE for Ukraine, while at the same time finding an
insignificant influence of CR on ROE (Slovakia) and ROA and ROS (Ukraine).

Many articles have discussed capital structure, but the results remain contradictory (Tran et al.,
2023). Researchers study the impact of debt to equity (DE) on the financial performance of companies
in different industries and countries. One group of researchers found the influence of DE to be
significant. For example, Hantono et al. (2018) found that DE significantly influences the dependent
variable (ROA) for consumer goods companies listed on the Indonesia Stock Exchange. Odhiambo et
al. (2022) revealed that DE has a negative statistically significant impact on firms’ financial
performance measured as ROE using a sample of Kenyan firms listed on the Nairobi Securities
Exchange. On the contrary, other researchers conclude that the influence of DE on financial
performance is insignificant. For example, Irman and Purwati (2020) found that DE has a negative
effect on ROA, although it is not statistically significant, using a sample of automotive companies
listed on the Indonesia Stock Exchange. Juliani et al. (2023) found an insignificant impact of DE on
ROE in the case of manufacturing companies listed on the Indonesia Stock Exchange. Rachman et al.
(2023) found that the DE ratio has a negative and insignificant impact on the financial performance
(ROA) of IDX-listed property and real estate companies over the period 2016-2020.The results of a
cross-country study by Lehenchuk et al. (2023) revealed the significant impact of DE on ROE of
agricultural companies in Poland, Slovakia, and Ukraine, while the impact of DE on ROA and ROS
was insignificant in the samples of the three countries.

Total Asset Turnover (TAT) is the activity ratio at which a company can achieve very high sales
volume of products or services because it can effectively utilize all of its assets (Ratnaningtyas &
Nurbaeti, 2023). Researchers study the impact of TAT on the financial performance of companies in
various industries and countries. A number of researchers find the impact of TAT to be significant.
For example, Irman and Purwati (2020) showed that the TAT ratio positively and significantly
impacted ROA in the case of automobile companies listed on the Indonesia Stock Exchange. Jati et al.
(2023) found that TAT had a negative and significant impact on the OPM of construction service
companies in Indonesia. Lehenchuk et al. (2022) found that TAT significantly impacted the ROA of
Slovak advertising agencies with a positive coefficient. Rachman et al. (2023) found that TAT has a
positive and significant impact on the financial performance (ROA) of property and real estate
companies listed on the IDX during 2016-2020. Nguyen et al. (2024) found a significant impact of
TAT on ROA and ROE based on the results of a study of data from Vietnamese top 100 listed
companies. On the contrary, other researchers conclude that TAT’s impact on financial performance
is insignificant. For example, Dencic-Mihajlov (2015) found that TAT has a statistically insignificant
impact on OPM using Serbian listed companies as a sample. Warrad and Omari (2015) found that
TAT has no significant impact on the ROA and ROE of the Jordanian services sector. Juliani et al.
(2023) found an insignificant impact on ROE in the case of manufacturing companies listed on the
Indonesia Stock Exchange.

The results of studies on the impact of financial indicators (CR, DE, and TAT) on company
performance (ROA, ROE, ROS, and OPM) are ambiguous and often contradictory. Differences in
research results are observed both between different countries and industries, and between different
performance indicators within the same sample. This indicates the need to take into account the
specifics of a particular market and industry when conducting such studies.
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2.3. Advertising and Marketing Companies

The issue of identifying the influence of different types of determinants (influencing factors) on
the financial performance of advertising and marketing companies is studied in the context of
different countries and industries since determining factors (i.e., financial measures/ratios) that can
accurately predict a firm’s performance is of great interest to any decision maker (Delen et al., 2013).

Cheong et al. (2013) focused on the operational efficiency of US advertising agencies. Feng et al.
(2018) studied the determinants of advertising agency efficiency in the Chinese market. Collier et al.
(2020) analyzed the interaction between creativity and organizational effectiveness in international
advertising networks in the Asia-Pacific region (China, Hong Kong, Japan, and Australia).
Lehenchuk et al. (2022) studied the financial performance of Slovak advertising agencies. The results
of the study by Uniamikogbo et al. (2023) showed that corporate social responsibility has a significant
positive impact on ROA, ROE, and stock price of Nigerian oil and gas marketing companies. A study
by Sharabati et al. (2024) conducted on a sample of marketing companies in Jordan found
relationships between digital marketing strategy, digital investment, customer engagement, digital
transformation, and performance. Zavalii et al. (2024) studied the relationship between risk factors
and financial results of Ukrainian advertising and marketing companies. An analysis of these studies
showed that in the context of the impact on financial performance indicators, the authors emphasize
the importance of the impact of the size of advertising and marketing companies and financial
leverage (Lehenchuk et al, 2022). Zavalii et al. (2024) highlight the role of innovation and
transformation (Collier et al.,, 2020; Sharabati et al., 2024), with a focus on single-country studies
(Cheong et al., 2013; Feng et al., 2018; Lehenchuk et al., 2022; Uniamikogbo et al., 2023; Sharabati et
al., 2024; Zavalii et al., 2024).

An analysis of scientific papers revealed a gap in research that determines the significance of the
impact of key financial ratios (Current Ratio, Debt to Equity, and Total Asset Turnover) of advertising
and marketing companies on financial performance through cross-country panel analysis.

3. Materials and Methods
3.1. Sampling

The econometric tool of panel data regression analysis was used for the empirical analysis of the
determinants influencing the financial performance of advertising and marketing companies. The
study covered 785 companies from four Central and Eastern European countries, including 68
companies from the Czech Republic, 405 from Poland, 141 from the Slovak Republic, and 171 from
Ukraine. The study’s time horizon covered the period 2021-2023. Its empirical basis was secondary
data obtained from the international Orbis database and the companies’ financial statements. Only
companies for which complete information was available for the period under study were included
in the sample. According to the EU Classification of Economic Activities, the companies studied
belong to group 73, “Advertising and market research.” At the time of data loading (11/29/2024), all
companies in the sample had the status of “Active companies.” The sample included companies of
three sizes: Large, Medium, and Very large.

3.2. Variables

For a comprehensive approach to the analysis, independent variables were selected from various
subgroups of financial ratios:

- liquidity ratio — Current Ratio;

- turnover ratio — Debt to Equity; and

- solvency ratio — Total Asset Turnover.

A similar triad of financial ratios in the context of their impact on the financial performance of
companies has been used in previous studies (Supardi et al., 2018; Irman & Purwati, 2020; Listiyono
et al.,, 2022; Juliani et al., 2023; Lehenchuk et al., 2022; Rachman et al., 2023), which indicates the
representativeness of the selected set of determinants.
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Two measures of firm size were used as control variables: total assets (Waddock & Graves, 1997;
Li & Hwang, 2011; Hasan et al., 2016; Lopez-Valeiras et al., 2016; Wieczorek-Kosmala et al., 2021;
Kiymaz et al.,, 2024) and number of employees (Waddock & Graves, 1997; Cardinal, 2001; Diaz-
Fernandez et al., 2015; Siminica et al., 2018; Hashmi et al., 2019), as well as the leverage ratio (Weill,
2007; Li & Hwang, 2011; Gonzalez, 2012; Hasan et al., 2016; Bhatia & Srivastava, 2016; Kiymaz et al.,
2024) and a dummy variable characterizing access to equity capital (Irman & Purwati, 2020; Rizqullah
& Siregar, 2021; Juliani et al., 2023).

The use of two indicators of company size (total assets and number of employees) is justified by
the fact that they are considered alternative and not interchangeable (Smyth et al., 1975; Shalit &
Sankar, 1977), provided that multicollinearity between them is refuted. To improve the regression
analysis, we calculated their natural logarithm (Martini et al., 2012). The number of employees is an
important factor when analyzing the activities of advertising and marketing companies due to the
specific nature of this sector, which scientists define as “human capital-intensive professional
services” (Von Nordenflycht, 2010). In 2023, according to the studied samples, the share of companies
with fewer than 10 employees was 13.5% in Ukraine, 31% in Poland, 38% in the Czech Republic, and
55% in Slovakia.

The dummy variable “Joint-stock company” was used to take into account the features of such
a form of company organization as a joint-stock company, which has better opportunities to access
financial resources, for example, through the issuance of shares, more stringent regulatory
requirements for the creation of such a form of business organization, etc. According to Feng et al.
(2018), agencies that adopted initial public offering (IPO) strategies performed better than those that
did nothing.

Table 1 lists the names, calculation procedure, and abbreviations of the dependent, independent,
and control variables used in the study.

Table 1. Summary of all dependent, independent, and control variables, calculation methods, and abbreviations

used in the study.

Variable Calculation Method Abbreviation
Dependent Variables
Return on Assets Profit before tax / Total assets*100% ROA
Return on Equity Profit before tax / Shareholder funds*100% ROE
Operating Profit Margin EBIT (Earnings Before Interest and Taxes) / OPM
Sales*100%
Independent Variables
Current Ratio Current assets / Current liabilities CR
Debt to Equity Total liabilities / Total equity DE
Total Asset Turnover Sales / Total assets TAT

Control Variables

Company Size (1) Logarithm of total assets 1_TA
Company Size (2) Logarithm of number of employees 1_NE
Leverage Total debt / Total assets LEV

Dummy variable for joint-stock 0 for joint-stock company, 1 for non-joint- DJSC 1
company stock company -

Figure 1 shows the dynamics of three indicators (ROA, ROE, and OPM) that characterize the
financial performance of Czech, Polish, Slovak, and Ukrainian advertising and marketing companies
from 2021 to 2023.
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Figure 1. ROA, ROE and OPM trends of Czech, Polish, Slovak and Ukrainian advertising and marketing
companies in 2021-2023.

The most stable indicators are demonstrated by Czech companies with a slight decrease in ROE
from 35% to 30%, while ROA and OPM remain practically unchanged and amount to 15% and 8%,
respectively. Polish companies show a gradual decrease in all indicators, with a particularly
noticeable drop in ROE from 55% to 30%. Ukrainian companies demonstrate the greatest volatility in
performance with a significant drop in 2022, which is associated with the outbreak of hostilities and
subsequent recovery in 2023. Of particular note is the increase in ROE from 20% to almost 60%.
Overall, despite the challenging economic conditions, all companies maintain positive profitability
indicators, which demonstrates their ability to adapt to market challenges.

3.3. Equation

To determine the strength and direction of the influence of independent variables on financial
performance for advertising and marketing companies in the Czech Republic, Poland, Slovakia, and
Ukraine, the following model was examined:

Model: DVit=a + 1 CRit + p2 DEit + B3 TATu + 4 1_TAi + p5s 1_NEit + e LEVit + f7 DJSC_1
+ Eit

@™

where: DV — dependent variable (ROA, ROE, OPM), with i = entity and « = time;

o —identifier;

[3 — regression coefficient;

CR, DE, TAT - independent variables, 1_TA, 1_NE, LEV, DJSC_1 — control variables, where i =
entity and « = time;

€it — error term.
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4, Results
4.1. Descriptive Statistics
Table 2 shows the descriptive statistics (mean, minimum, and maximum) of all variables for the

four countries.

Table 2. Descriptive statistics (based on observations: 1:1 — 68:3 (Czech Republic); 1:1 — 405:3 (Poland); 1:1 — 141:3
(Slovak Republic); 1:1 — 171:3 (Ukraine)).

Variables Mean Minimum Maximum

PL SK UK C(Cz PL SK UK CZ PL SK UK
ROA 16.0 185 146 180 -149 -79.6 -36.5 -200.6 7599 389.36 77.7 547.60
ROE 324 426 33.0 500 -824 -781.6 -7704 -862.3 116.57 737.09 171.7 840.61
OPM 8.2 8.0 8.3 63 -258 -948 -53.3 -100.0 63.32 8253 90.8 91.22
CR 3.6 2.9 25 3.6 0.2 0.0 0.0 02 2506 3797 384 9095
DE 1.4 4.1 6.6 49 00 -379 00 0.0 22.09 30232 563.3 161.88
TAT 2.3 2.8 2.3 3.0 0.0 0.0 0.0 00 874 2858 20.0 2559
1_TA 7.5 7.6 7.2 6.6 3.8 4.3 4.3 1.7 1042 13.77 105 1297
1_NE 257 287 201 3.33 0 0 0 069 506 726 444 650
LEV 58.1 485 424 431 43 0.4 0.2 06 9971 99.72 97.8 99.88
DJsC_1 085 093 094 099 0 0 0 0 1 1 1 1

Note: Calculated using the Gretl software package.

Analysis of descriptive statistics of panel data for 2021-2023 on the activities of advertising and
marketing companies in four countries (Czech Republic, Poland, Slovak Republic, and Ukraine) by
financial performance indicators shows the following results:

- Poland is the leader in average ROA values (mean = 18.5);

- Ukraine is the leader in average ROE values (mean = 50.0), although it demonstrates the
maximum volatility, from min -862.3 to max 840.61, compared to other countries;

- The Slovak Republic is the leader in average OPM values (mean = 8.3), i.e., 8.3 dollars of
operating profit is generated from every dollar of sales before interest and taxes.

The results for all countries relative to the average value are CR > 2, which indicates a high ability
to repay short-term liabilities. Logarithmized values of alternative indicators of company size (total
assets and number of employees) demonstrate relative homogeneity of average values across
countries, confirming samples’ comparability. Wide ranges of LEV values indicate the diversity of
companies’ financial strategies in different countries, with maximum values near 100% indicating the
presence of companies with critically high debt loads. The DJSC_1 variable, being binary (0 — joint-
stock company, 1 — non-joint-stock company), indicates a low share of joint-stock companies in the
sample (average values from 0.85 (Czech Republic) to 0.99 (Ukraine)).

4.2. Multicollinearity Assessment

The requirement for conducting regression analysis is the absence of multicolinearity between
independent variables, i.e., the absence of correlation coefficient values above “0.7-0.8” (or below the
value of “-0.7”-"-0.8"). Figure 2 shows the correlation matrices for the samples of the countries under
study.
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Figure 2. Correlation matrices. Note: Generated using the Gretl software package.

The highest value of the correlation coefficient is recorded in the panel data of the Czech sample
(Figure 2) between the independent variables DE and LEV, “0.6922” (in Figure 2, the value is rounded
to “0.7”), which generally meets the specified requirements and allows for regression analysis.
However, in the future, one could consider excluding one of these two variables (DE or LEV) for the
Czech sample, since these two indicators measure the level of debt.

4.3. Model Selection

The first step in choosing a model specification for panel data is to confirm/disconfirm the
presence of significant individual effects using the Breusch-Pagan test (Table 3).

Table 3. Breusch-Pagan test results.

Czech Republic Poland
ROA ROE orMm ROA ROE ormMm
P-value 5.04085e-25 1.26437e-18 4.34511e-27 3.93484e-40 1.2328e-16 1.78502e-55
REM / FEM + + + + + +
WLS - - - - - -
Slovak Republic Ukraine
ROA ROE orMm ROA ROE orMm
P-value 1.71764e-37 5.24513e-05 1.77955e-28 2.02385e-30 7.62612e-19 1.86687e-24
REM / FEM + + + + + +

WLS - - - - - -
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Data testing using the Breusch-Pagan test confirmed the possibility of using REM/FEM models
as opposed to WLS since the p-value for all specifications takes extremely small values (<0.05).
The next step is to choose between REM and FEM based on the results of the Hausman test

(Table 4).
Table 4. Hausman test results.
Czech Republic Poland
ROA ROE OPM ROA ROE OPM
P-value 0.141 0.185 0.039 6.88317e-10 0.0007 4.6299%e-14
REM + + - - - -
FEM - - + + + +
Slovak Republic Ukraine
ROA ROE OPM ROA ROE OPM
P-value 0.0013 2.16466e-11 1.34824e-07 5.24264e-08 3.64252e-07 7.35781e-10
REM - - - - - -
FEM + + + + + +

If P> 0.05 is accepted, REM is the most appropriate model used in panel data regression. But if
P <0.05, it is rejected and accepted, which means FEM is the most appropriate model for panel data
regression.

Testing for autocorrelation of random errors is necessary for constructing a regression model,
which is tested using the Wooldridge test (Table 5).

Table 5. Wooldridge test results.

Czech Republic Poland

ROA ROE orMm ROA ROE OPM

P-value 0.288 0.728 0.166 7.02787e-05 4.12124e-05 0.001
Slovak Republic Ukraine

ROA ROE orM ROA ROE OPM

P-value 0.153 4.92128e-11 0.789 0.139 0.667 0.274

Based on the results of the Wooldridge test, it can be stated that the models for the Czech
Republic and Ukraine, and partially for Slovakia, do not have the problem of first-order
autocorrelation, which is confirmed in Table 5. This is a positive result, indicating that the assumption
of independence of observations is met. However, all models for Poland and the model (ROE) for the
Slovak Republic failed the autocorrelation test. For models where autocorrelation is captured, it is
recommended to use robust standard errors and construct a robust covariance matrix to obtain more
accurate conclusions about the statistical significance of the independent variables.

The results of the Breusch-Pagan test confirm the presence of statistically significant
heteroscedasticity in all 12 models (Table 3), as the p-values are less than 0.05. The use of robust
standard errors to minimize the negative impact of heteroscedasticity was not effective enough. In
this regard, it was decided to implement a robust estimation method, namely the least absolute
deviation (LAD) method. The main advantages of robust estimation methods are their robustness to
outliers, deviations from data distribution assumptions, and heteroscedasticity problems. In
addition, a comparative analysis was conducted of the information criteria for REM/FEM, the use of
which was decided before the heteroscedasticity test, and LAD, the decision to use which was made
after eliminating the heteroscedasticity problem in all 12 models (Table 6).
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Table 6. Comparative analysis of the values of models’ information criteria.
REM/FEM* LAD
Hannan- Hannan-
Akaike Schwarz Akaike Schwarz
Quinn Quinn
information Information information Information
Information Information
criterion Criterion criterion Criterion
Criterion Criterion
M1Croa 1643 1669 1653 1597 1623 1608
M2CroE 1946 1972 1956 1881 1908 1892
M3CorMm 1182 1428 1282 1358 1384 1368
M1Proa 10709 12806 11498 10194 10235 10209
M2ProE 13453 15550 14242 12394 12435 12410
M3Porm 8507 10604 9296 7412 7453 7427
M1Sroa 3183 3777 3418 3488 3520 3500
M2SroE 4638 5233 4873 4405 4437 4418
M3Sorm 3045 3640 3280 3142 3175 3155
M1Uroa 4977 5728 5271 4740 4774 4754
M2UroE 6106 6857 6400 5849 5883 5862
M3Uorm 4203 4953 4497 4058 4092 4071

Note: * According to the results of Table 4.

Information criteria are used to compare models with each other rather than to make absolute
assessments of model quality: the lower the index, the better the model is considered. Table 6 shows
that 10 out of 12 models have an advantage over LAD in three information criteria, while M3C and
M1S have an advantage over FEM in two out of three information criteria. It is possible to use FEM
for M3C and M1S with subsequent appropriate corrections for heteroscedasticity, but since LAD
estimates would be more robust in the presence of heteroscedasticity, it was decided to use LAD for
all 12 models used.

4.4. Empirical Results
Table 7 presents the results of the panel data regression analysis (p-value and significance level)

for 12 models implemented using LAD.

Table 7. Model 1-12 (ROA, ROE, OPM). LAD using the observations: 1-204 (Czech Republic); 1-1215 (Poland);
1-423 (Slovak Republic); 1-513 (Ukraine).

const CR DE TAT 1_TA 1_NE LEV DJSC_1
Model
M1Croa 0.212 0.672 0.056*  0.0005***  0.685 0.171 0.407 0.880
M2Crok 0.005*** 0.582 0.026** 0.052* 0.320 0.051*  0.0009***  0.814
M3Corm 0.091* 0.680 0.776 0.002*** 0.319 0.065* 0.658 0.729
1.17e- 1.49e- 9.25e-
M1Pro 0.013**  0.007*** 0.359 0.985 0.133
06*** 11>{->{->(- 09***
2.63e- 1.18e- 7.39%e- 1.12e-
M2Prok 0.093* 0.012** 0.101 0.106
06*** 07*** 09*** 08***

M3Porm 5.17e- 8.27e- 1.47e- 0.848 0.956 0.505 0.0027*** 0.366
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08*** 11*** 59***
7.67e-

M1Sroa 0.080* 0.816 0.748 0.010*** 0.337 0.103 - 0.004***
M2SroE 0.324 0.464 0.994 0.010**  0.074*  0.023** 0.216 0.0037***
M3Sorm 0.008***  0.097* 0.836 0.463  0.0005*** 0.044**  0.061* 0.158
M1Uroa 0.073* 0.67 0.229  0.0013***  0.693 0.093*  0.0003*** 0.0008***
M2UkroE 0.049** 0.419 0.619 0.019** 0.282 0.182 0.002***  0.135
M3Uorm 0.435 0.549 0.684 0.002***  0.014**  0.016**  0.009***  0.289

Note: * Significant at the 10 % level; ** Significant at the 5 % level; *** Significant at the 1 % level.

The specificity of the LAD method does not involve calculating the coefficient of determination
of the model, therefore model adequacy is assessed based on analyzing the statistical significance of
the coefficients for independent and control variables.

Based on the calculations carried out (Table 7), twelve analytical models were proposed, which
can be interpreted using the equations below:

M1C (ROA): ROA: = 14.23 - 0.17-CRi¢t — 1.59-DEi + 3.38-TATi + 0.43-1_TAsw — 1.28-1_NEi —
0.08-LEVit— 0.5-DJSC_1it + eig;

M2C (ROE): ROEi = 70.33 + 0.33-CRit — 6.91-DEit + 4.83-TATi + 1.84-1_TAi — 3.89-1_NEFit -
0.81-LEVit — 1.62-DJSC_1it + €i;

M3C (OPM): OPMit=9.55 + 0.15-CRit— 0.21-DEit — 1.02-TATit + 0.5-1_TAit - 0.73-1_NEit — 0.02-LEVit
- 1.08-DJSC_Lit + eit;

M1P (ROA): ROAi = — 11.11 + 1.22:CRut + 2.32-DEit + 3.68- TATit — 0.41-1_TAi — 0.008-1_NEit +
0.16-LEVit + 1.9-DJSC_1it + i,

M2P (ROE): ROEit=23.15+2.62-CRit + 5.95-DEit + 6.73-TATit —2.97-1_TAit+1.56-1_NEit—0.34-LEV
+3.95-DJSC_1 + eiy;

M3P (OPM): OPMit = — 2.66 + 1.41-CRit + 1.4-DEit — 0.009-TATi + 0.002:1_TAi — 0.03-1_NEit +
0.02-LEVit + 0.21-DJSC_1it + €i;

M1S (ROA): ROAi = — 15.7 + 0.18-CRit — 0.014-DEit + 2.56-TATit + 0.88-1_TAir — 1.48:1_NEi: +
0.22-LEVit + 8.98-DJSC_1it + ei;

M2S (ROE): ROEit = — 31.74 + 0.74-CRit + 0.006-DEit + 9.32-TATit + 5.62-1_TAi — 5.85-1_NEi —
0.16-LEVit + 18.75-DJSC_1it + 1

M3S (OPM): OPMit = — 6.84 + 1.04-CRit — 0.009-DEit — 0.16-TATit + 1.03-1_TAit — 0.73-1_NEit +
0.07-LEVit + 2.34-DJSC_1it + €it;

MI1U (ROA): ROAit = — 9.68 — 0.08-CRit — 0.07-DEit + 1.69-TATit + 0.26:1_TAit — 0.93-1_NEi +
0.15-LEVit +11.9-DJSC_1it + €it;

M2U (ROE): ROEi = 33.11 + 0.29-CRit — 0.45-DEit + 3.11-TATit + 1.98-1_TAit — 3.06-1_NEi —
0.41-LEVit+ 6.93-DJSC_1it + eir;

M3U (OPM): OPMit = — 3.61 + 0.13-CRit — 0.01-DEit — 0.23-TATit + 0.45-1_TAit — 0.53-1_NEi +
0.05-LEVit + 4.8-DJSC_1it + «it

Models for ROA (M1C, M1P, M1S, M1U): TAT shows a significant and positive impact on ROA
in all countries; CR and DE have a significant and positive impact on ROA only for Poland; 1_NE has
a significant and negative impact on ROA in Ukraine; LEV has a significant and positive impact on
ROA in Poland, the Slovak Republic, and Ukraine; DJSC_1 has a significant and positive impact for
the Slovak Republic and Ukraine, i.e., taking into account the original coding of this dummy variable
(Table 1), the ROA value will be higher for a non-joint stock company (1) as opposed to a joint-stock
company (0).

Models for ROE (M2C, M2P, M2S, M2U): TAT has a significant and positive impact on ROE in all
countries; CR has a significant and positive impact on ROE only for Polish companies; mixed results
are recorded for DE and 1_TA (DE has a significant and positive impact on ROE in Poland and a
significant and negative impact in the Czech Republic; 1_TA has a significant and positive impact on
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ROE in the Slovak Republic and a significant and negative impact in Poland); company size,
determined by the number of employees (I_NE), has a significant and negative impact on ROE in the
Czech Republic and Slovak Republic; LEV has a significant and negative impact on ROE in the Czech
Republic, Poland, and Ukraine; DJSC_1 has a significant and positive impact on ROE for Slovakia,
i.e., given the original coding of this dummy variable (Table 1), the ROE value will be higher for a
non-joint stock company (1) than for a joint-stock company (0).

Models for OPM (M3C, M3P, M3S, M3U): TAT shows a significant and negative impact on OPM
in the Czech Republic and Ukraine; CR has a significant and positive impact on OPM for Polish and
Slovak companies; DE has a significant and positive impact on OPM only in Poland; 1_TA has a
significant and positive impact on OPM in Slovakia and Ukraine; company size as measured by the
number of employees (I_NE), has a significant and negative impact on OPM in the Czech Republic,
Slovakia, and Ukraine; LEV has a significant and positive impact on OPM in Poland, Slovakia, and
Ukraine; DJSC_1 is not a significant determinant in any model.

TAT is the most stable and significant factor influencing company profitability in all countries
studied. It demonstrates a positive correlation with ROA (from +1.69 to +3.68) and ROE (from +3.11
to +9.32), which confirms the critical importance of effective asset management for improving
business profitability.

CR shows the most significant and positive impact for Polish companies — with coefficients of
+1.22 for ROA, +2.62 for ROE, and +1.41 for OPM, while for other countries its impact is statistically
insignificant (except for the impact on OPM in Slovakia with a coefficient of +1.04).

DE shows a contradictory pattern of influence across countries: the most pronounced positive
influence is observed for Polish companies (+2.32 for ROA, +5.95 for ROE, and +1.4 for OPM), while
for Czech companies a significant negative influence on ROE (-6.91) and ROA (-1.59) is recorded, and
for Slovak and Ukrainian companies the influence is mostly statistically insignificant.

The company size variable, expressed as the logarithm of total assets (1_TA), shows
heterogeneous effects across countries. The most significant positive impact was observed for Slovak
companies, with a value of +5.62 for ROE and a positive effect on OPM in Slovakia (+1.03) and
Ukraine (+0.45). At the same time, a significant negative impact on ROE, with a coefficient of -2.97,
was found for Polish companies.

The company size indicator expressed as the logarithm of the number of employees (1_NE)
shows a predominantly negative impact on financial results: the most significant negative impact on
ROE is for Slovak companies (-5.85) and Czech companies (-3.89), as well as a negative impact on
ROA for Ukrainian companies (-0.93), and on OPM for three countries — the Czech Republic (-0.73),
Slovakia (-0.73), and Ukraine (-0.53), which may indicate a decrease in efficiency with an increase in
the number of employees.

LEV has a multidirectional impact on the financial performance of companies: for ROA, a
positive significant impact is observed among Polish (+0.16), Slovak (+0.22), and Ukrainian
companies (+0.15), while in terms of ROE, a stable negative impact is recorded among Czech (-0.81),
Polish (-0.34), and Ukrainian companies (-0.41), and in terms of OPM, a significant positive impact is
observed among Polish (+0.02), Slovak (+0.07), and Ukrainian (+0.05) companies.

4., Discussion

The analysis of the impact of financial indicators on the efficiency of advertising and marketing
companies in CEE countries allowed us to draw the following conclusions and generalizations. TAT
demonstrates the most consistent positive impact on ROA across all countries studied, confirming
the importance of effective asset management to improve profitability. The capital structure,
expressed through the debt-to-equity ratio (DE), has an ambiguous effect: negative for Czech
companies (-1.59%) and positive for Polish ones (2.32***). This indicates differences in the efficiency of
using borrowed capital in different countries. CR has the most significant impact on the performance
of Polish companies, where a positive correlation (1.22***) with ROA is observed. Company size,
expressed as the logarithm of the number of employees (I_NE), shows a predominantly negative
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impact on ROE, especially in the Slovak Republic (-5.85**). LEV shows a positive impact on ROA for
Ukrainian and Slovak companies, but a negative impact on ROE in most countries. DJSC_1 has a
statistically significant impact on the financial performance of Slovak (ROA and ROE) and Ukrainian
(ROA) companies. And given that this is a dummy variable, for Slovak companies the ROA and ROE
indicators will be higher for non-joint-stock companies, which is similar for Ukrainian companies
regarding ROA. The lowest sensitivity to the factors under study compared to ROA and ROE is
shown by OPM, which may indicate a greater dependence of operational efficiency on internal
management factors.

Analysis of the results of models confirming or refuting the significance of the influence of
individual determinants on ROA for advertising and marketing companies in CEE countries shows
significant differences in their influence between countries (Table 8).

Table 8. Comparison of results of M1C, M1P, M1S, and M1U models for ROA.

Country Quantity Period  Sector CR DE TAT 1_.TA 1_NE LEV DJSC_1

Czech 68 Sign.* Sign.***
Republic Neg.  Pos.
Sign.™* Sign.*** Sign *** Sign.***
Poland 405 Advertising & & & &
2021- Pos.  Pos.  Pos. Pos.
and market
Slovak 2023 Sign.*** Sign.*** Sign . ***
141 research

Republic Pos. Pos.  Pos.

Sign.*** Sign.* Sign.*** Sign.***
Ukraine 171 & g I8 8

Pos. Neg. Pos.  Pos.

L

Notes: Sign.* — Significant at the 10 % level; Sign.** — Significant at the 5 % level; Sign.*** — Significant at the 1 %

level; Insign. — insignificant; Pos. — positive; Neg. — negative.

The most complex impact was found for Polish companies, where CR, DE, and TAT have a
significant positive impact at the 1% level, which indicates a balanced impact of all the factors studied.
This is consistent with the findings of Supardi et al. (2018), who found similar patterns in Indonesian
firms, and partly due to the significant influence of CR and TAT, supported by Irman and Purwati
(2020) and Nguyen et al. (2024).

The results for Czech companies form a more complex picture due to a significant but opposite
effect: negative for DE (1%) and positive for TAT (1%). Similar results, also obtained in the study by
Lehenchuk et al. (2022) on the example of Slovak advertising agencies, point to the critical importance
of balancing capital structure and asset efficiency. Slovak and Ukrainian companies show similar
results regarding the impact of factors, where TAT and LEV play a key role (positive impact at the
1% level). Rachman et al. (2023) obtained similar results regarding the impact of TAT.

The significant positive impact of TAT on ROA is common to all countries, highlighting the
fundamental importance of effective asset management for financial performance in the CEE region.
However, this contrasts with the results of Warrad and Omari (2015), who found little impact of TAT
on Jordan’s services sector, which could be explained by differences in business models and market
environments relative to the countries studied.

The significance of LEV for ROA in companies from Poland, Slovakia, and Ukraine, which is
consistent with the findings of Ramnoher and Seetah (2020), highlights the importance of capital
structure for financial performance in emerging markets.

Analysis of the results of modeling the impact of determinants on the ROE of advertising and
marketing companies in CEE countries reveals both general patterns and significant differences
between the countries studied (Table 9).
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Table 9. Comparison of the results of M2C, M2P, M2S, and M2U models for ROE.

Country Quantity Period  Sector CR DE TAT 1.TA 1_NE LEV DJsSC_1

Czech 68 Sign.** Sign.** Sign.** Sign.***
Republic Neg.  Pos. Neg. Neg.
Sign.*** Sign.*** Sign.*** Sign.** Sign.***
Poland 405 Advertising & & & & 8
2021- Pos.  Pos. Pos. Neg. Neg.
Slovak pp3 ATkt Sign*** Sign* Sign.** Sign.***
ova 141 research ign. ign.* Sign. ign.
Republic Pos. Pos. Neg. Pos.
Sign.** Sign.***
Ukraine 171 8 &
Pos. Neg.

Notes: Sign.* — Significant at the 10 % level; Sign.** — Significant at the 5 % level; Sign.*** — Significant at the 1 %

level; Insign. — insignificant; Pos. — positive; Neg. — negative.

Most notable is the universal nature of the effect of TAT, which shows a positive and statistically
significant impact on ROE in all countries studied. This result is consistent with the findings of
Nguyen et al. (2024), but contrasts with Warrad and Omari (2015), who found an insignificant impact
of TAT on ROE. This discrepancy can be explained by differences in market specificities and business
models across regions.

Of particular interest is the LEV indicator, which shows a significant negative impact on ROE
for companies from three countries — the Czech Republic, Ukraine, and Poland (at the level of 1%).
This pattern, which was also observed in the study by Ramnoher and Seetah (2020) on Mauritian
listed companies, may indicate that excessive debt burden reduces the efficiency of using equity
capital in emerging markets. However, no such trend was found for Slovak companies. For Polish
companies, in addition to the factors already mentioned, a significant positive impact of CR and DE
(at the 1% level) and a negative impact of 1_TA (at the 5% level) were also found. This may indicate
a greater maturity and complexity of the Polish advertising services market.

Other indicators show significant heterogeneity in their impact across firms in different
countries or are statistically insignificant. Such variability may reflect differences in the regulatory
environment, market structure, and business practices across CEE countries.

Econometric modeling of the impact of determinants on OPM of advertising and marketing
companies in CEE countries reveals significant regional heterogeneity in the impact of the factors
studied (Table 10).

Table 10. Comparison of the results of M3C, M3P, M3S, and M3U models for OPM.

Country Quantity Period  Sector CR DE TAT 1_.TA 1_NE LEV DJSC_1

Czech 68 Sign.*** Sign.*
Republic Neg. Neg.
Sign.*** Sign.*** Sign.***
Poland 405 Adpvertising
2021- os.  Pos. Pos.
and market
Slovak 2023 Sign.* Sign.*** Sign.** Sign.*
141 research
Republic Pos. Pos. Neg. Pos.
Sign.*** Sign.** Sign.** Sign.***
Ukraine 171 & 8 & 5

Neg. Pos. Neg. Pos.

Notes: Sign.* — Significant at the 10 % level; Sign.** — Significant at the 5 % level; Sign.*** — Significant at the 1 %

level; Insign. — insignificant; Pos. — positive; Neg. — negative.
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The most universal characteristic for enterprises in all the countries studied is the lack of a
statistically significant effect of organizational and legal form (DJSC_1) on OPM. This indicates that
the status of a joint-stock company is not a determining factor in operational efficiency in the region’s
advertising and marketing services.

CR shows a significant positive impact on OPM for Polish (at the 1% level) and Slovak
companies (at the 10% level), which is consistent with the results of Dencic-Mlihajlov (2015) and
Durrah et al. (2016). At the same time, this effect turned out to be statistically insignificant for Czech
and Ukrainian companies, which emphasizes the regional peculiarities of the influence of liquidity
on operational efficiency.

The effect of TAT was found to be statistically significant with a negative coefficient for Czech
(at the 1% level) and Ukrainian (at the 1% level) companies, which is consistent with the findings of
Jati et al. (2023). Instead, confirming the findings of the study by Dencic-Mlihajlov (2015), the effect
of TAT for Polish and Slovak companies was found to be insignificant.

LEV shows a statistically significant positive impact on companies from the three countries
studied (Poland, Slovakia, and Ukraine), with the impact being most significant for companies from
Poland and Ukraine (at the 1% level). This indicates a predominantly positive impact of the use of
debt capital on the operational efficiency of companies in the region’s industry, except for the Czech
Republic, where this impact was statistically insignificant.

The Polish market shows the highest sensitivity of OPM to financial indicators, which is
confirmed by the significant positive impact of CR and DE indicators at the 1% level. This may
indicate greater maturity and efficiency of Polish companies’ financial management.

The study has a number of limitations that should be considered by other scientists when using
and interpreting the results obtained in this article. Firstly, the study sample was limited to data from
four CEE countries — the Czech Republic, Poland, Slovakia, and Ukraine. Secondly, the financial
reporting data for 2021-2023 were used, so this time period can be extended to obtain more accurate
results. Thirdly, the list of dependent variables characterizing financial efficiency can be
supplemented with other indicators depending on the directions and objectives of the study. Fourth,
the list of independent variables can also be expanded to include other regressors to identify more
complex causal relationships.

5. Conclusions

The primary purpose of this study is to investigate the determinants of financial performance in
advertising and marketing companies across four CEE countries — the Czech Republic, Poland, the
Slovak Republic, and Ukraine — using panel data analysis for the period 2021-2023. The
comprehensive analysis of financial performance determinants in advertising and marketing
companies across CEE countries reveals significant cross-country variations in the impact of financial
ratios, highlighting the importance of considering the regional context in financial performance
assessment. The study demonstrates that while some determinants show consistent results across
countries, others exhibit substantial heterogeneity in their influence on ROA, ROE, and OPM,
reflecting the diverse nature of business environments within the CEE region.

Total Asset Turnover (TAT) emerges as the most consistent determinant, showing a significant
positive influence on ROA and ROE across all studied countries, although its impact on OPM varies.
This finding underscores the fundamental importance of asset efficiency management for financial
performance in the advertising and marketing sector, regardless of the specific national context.
However, the study reveals that this relationship becomes more complex when considering
operational profitability, where TAT shows negative effects for companies in some countries,
particularly in the Czech Republic and Ukraine.

The analysis of Current Ratio (CR) and Debt to Equity (DE) indicators reveals notable regional
differences, with Poland demonstrating the most comprehensive response to these factors across all
performance metrics. The significant positive impact of both CR and DE on Polish companies’
performance suggests a more mature market with better-developed financial management practices.


https://doi.org/10.20944/preprints202501.2290.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 January 2025 d0i:10.20944/preprints202501.2290.v1

17 of 21

However, these indicators show varying degrees of significance in other countries, indicating that
the importance of liquidity and debt management strategies differs across national markets within
the CEE region.

The analysis demonstrates varying Leverage (LEV) impacts across different performance
metrics and companies from different countries. While LEV shows a predominantly negative
relationship with ROE in most countries, it positively influences OPM for Polish, Slovak, and
Ukrainian companies, suggesting that the role of financial leverage in company performance is highly
context-dependent and varies based on the specific performance metric being considered. This
finding highlights the complexity of capital structure decisions for advertising and marketing
companies in the regional context of CEE countries.
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Abbreviations

The following abbreviations are used in this manuscript:

CEE Central and Eastern Europe

CCA Cross-country analysis

ROA Return on Assets

ROE Return on Equity

OorM Operating Profit Margin

CR Current Ratio

DE Debt to Equity

TAT Total Asset Turnover

1. TA Logarithm of total assets

1_NE Logarithm of the number of employees
LEV Leverage

DJSC_1 Dummy variable for joint-stock company
WLS Weighted Least Squares

REM Random Effect Model

FEM Fixed Effect Model

LAD Least Absolute Deviations

IDX Indonesia Stock Exchange
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