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ABSTRACT
Earnings management is one of the most challenging, debated
and controversial topics in finance and financial management.
Organisational, legislative, and social norms regarding the ethics
of earnings management may vary significantly, with the views of
top management and economic environment playing significant
roles in shaping the organisational social norm. Thus, the aim of
this research is to assess if earnings management is the common
practice of enterprises within V4 countries. A novel approach of
the selection process to assess the ability of selected earnings
management detection models was applied. To highlight discrep-
ancies and similarities among the countries, the non-parametric
alternative of analysis of variance was applied. The research con-
firmed that enterprises do manipulate earnings, typical is upward
manipulation. Furthermore, the research unveiled the extent of
manipulation with earnings in unique country samples and thus
emphasised the importance of both corporate and national eth-
ical principles and managerial decisions, which affect corporate
financial reporting quality. However, it is increasingly challenging
to identify various aspects and incentives which forced enterprises
operating at the global level to smooth and inflate earnings to
improve earnings presented in the financial statements and to
misinterpret financial results.
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Introduction

Earnings management (earnings manipulation) is the use of accounting techniques to
produce financial statements that present an overly positive view of corporate busi-
ness activities and financial position (Ye, 2007). As defined by Healy (1985), earnings
management is reasonable and legal management decision-making and reporting
intended to achieve stable and predictable financial results. The importance of
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earnings management was underlined by Schipper (1989) whose research focused on
three issues: defining the object of earnings management, exploring conditions giving
rise to earnings management and designing of empirical tests. McNichols and Wilson
(1988) remind that earnings management helps to achieve specific targets involving
the manipulation of accruals through the discretionary choices of accrual accounting.
A change in total accruals (T.A.s) is consistent with the accumulation of discretionary
accruals (D.A.) produced by managing earnings (Legenzova et al., 2017). Kang (2005)
clarifies that D.A.s are non-obligatory expenses that are yet to be realised but are
recorded in the account books and measure performance and position of a company
by recognising economic events regardless of when cash transactions occur (Dechow
& Dichev, 2002). The empirical research on earnings management has been marked
by a few events that have had a great impact on the knowledge of earnings manage-
ment; the most important is the introduction of non-discretionary accruals (N.D.A.s;
Jones, 1991), which are understood as obligatory expenses that are yet to be realised
but are already recorded in the account books (Bartov et al., 2000). Dechow et al.
(1995) contributed greatly to the development of earnings management as they modi-
fied the original Jones model (1991) to eliminate a conjectured tendency to measure
D.A.s with an error when discretion is used over revenues. Callao and Jarne (2010)
claim that this study is a key advance in earnings management measuring. Lastly, the
sophisticated model of Kothari et al. (2005) was introduced calculating the D.A.s in
the linear-performance-matching model. Some other studies focus mainly on the the-
oretical aspects of earnings management, studies such as Healy and Wahlen, (1999)
reporting that enterprises of various industries are lured by divergent incentives to
manage earnings in order to declare necessary financial stability. Dechow and
Skinner (2000) consider earnings management a choice of an accounting norm that
tries to mask true economic performance. Yaping (2005) or Rath and Sun (2008)
reviewed earnings management literature and emphasised the main strengths of the
studies published. As a result, the concept of earning management is still topical and
of interest in financial and accounting literature and this subject assures the import-
ance of this topic among researchers.

The main objective of the article is to assess the ability of selected earnings models
applied in the national environment of Visegrad group countries to reveal the earn-
ings manipulation using linear regression detection models and to extend the aca-
demic and scientific knowledge on earnings management. The mutual comparison of
the countries is weighty as the countries with similar economic, political and social
development differ in the way of the earnings management perception and detection.
All four nations in the Visegrad group are high-income countries with a very high
Human Development Index. V4 countries have enjoyed more or less steady economic
growth for over a century. If counted as a single nation state, the Visegrad Group
would be the fifth largest economy in Europe and the twelfth largest in the world.
Based on gross domestic product per capita estimated figures for the year 2018, the
most developed country in the grouping is the Czech Republic, followed by Slovakia,
Poland and Hungary. Whereas, there have been no significant studies on earnings
management in Slovakia, Hungary and the Czech Republic, there has been lots of
research and studies carried out in Poland. Gierusz (2010) focused the research on
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the mapping of the different valuation methods in accounting having a significant
impact on the enterprise results. Brzeszczy�nski et al. (2012) and Welc (2011) investi-
gated earnings manipulation among Polish companies providing evidence that
manipulation with earnings is provided by Polish stock market companies. Strojek-
Filus and Piosik (2013) analysed the relations between the phenomenon of earnings
management and financial reporting policy. Grabinski and Vladu (2015) examined
the impact of International Financial Reporting Standards (I.F.R.S.) and G.A.A.P.
standards on the quality of accounting information. Niszczota (2015) tested the inter-
country variation in the corporate tendency to conform and explain the differences in
perception of earnings management. Few studies and researches reveal the linking
between the earnings management and the portions of primary and secondary shares
sold in initial public offerings (e.g., Cieslik, 2016; Lizi�nska & Czapiewski, 2018;
Sosnowski, 2017, 2018; Sosnowski & Wawryszuk-Misztal, 2019). As investigated by
Callao et al. (2014), Poland is a pioneer in developing models of earnings manipula-
tion detection (with more than 10 models) considering the V4 countries, compared
to other three countries where the issue of earnings manipulation is still unexplored.

The complex view on the countries and a huge database of enterprises allow
exploring earnings management in details and contribute to the original outputs of
the research. The purpose of the article is to clarify the phenomenon of earnings
management considering the unique country samples of Visegrad. Legal, economic,
political and ethical suppositions of the countries help understand the incentives of
earnings manipulation. Thus, to achieve the objectives of the article, two hypotheses
were tested:

1. The differences in earnings management among countries are statistically
significant.

2. There are significant differences in earnings manipulation over the years.

The article is divided into four main parts. The theoretical background depicts the
most relevant and recent studies addressing the issue of earnings management. The
Research methodology section describes the data set of enterprises entering the ana-
lysis and the linear regression detection models used to reveal the manipulation with
corporate earnings. This section also specifies the methodological steps of empirical
research. The research results section is focused on the description of all findings,
resulting in the suggestion of the model, which should be used in the specific condi-
tions of V4 countries to detect problems with earnings manipulation. It also answers
the hypothesis about the significant differences in earnings management among the
countries and in different years. The final section unveils the major findings and sug-
gests the future orientation of the research in this field.

1. Theoretical background

The term earnings management was first used by Hepworth (1953). Since then, the
investigation on earnings management has made significant progress. The work of
Healy (1985) should be mentioned as the author who used the average T.A.s for the
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first time to estimate the D.A., and therefore to estimate earnings management.
During the following years, authors increasingly treated the issue of earnings manage-
ment. The research focuses on the identification of the D.A.s based on the relation
between T.A.s and hypothesised explanatory factors applying the highly influential
and significant models, which are based on the determination of T.A.s and changes
in T.A.s (Collins et al., 2017). As portrayed by Lo et al. (2017), T.A. is defined by
annual changes in key accounting variables – receivable accounts, inventories, payable
accounts and depreciation. Selected detection econometric models assume that D.A.s
are linearly dependent on the annual change in revenues, receivables, long-term tan-
gible assets, cash flow or return on assets (different variables used in considered mod-
els). The calculation of accrual earnings management is represented by the model,
introduced by Jones (1991), using the regression approach to control non-discretion-
ary factors influencing accruals, specifying a linear relation between T.A.s and
changes in selected variables (revenues and tangible fixed assets). Jeter and
Shivakumar (1999) modified the original Jones model – they defined operating cash
flow as a non-discretionary part of earnings management – and thus improved the
model considering the detection of the earnings manipulation in enterprises with
extremely high cash flows. Kasznik (1999) modified the original Jones model adding
the annual changes in operating cash flow as another independent variable of the
model. Key (1997) improved the model using the variable intangible assets describing
the expected relation between intangible assets and depreciation as a part of the
N.D.A. Dechow and Sloan (1991) introduced an industry based model to measure
normal accruals because enterprises within the same industry face the same incentives
for discretionary behaviour. Teoh et al. (1998) were geared to short-term accrual,
which is easier to manipulate. The short-term accrual is defined as a difference in
changes in non-financial current assets and changes in operating current assets. The
non-discretionary part of the short-term accrual is determined by the increase of the
equity offering. The model of Kothari et al. (2005) introduces the performance-
matching model that develops the Jones model and modified Jones model by control-
ling for corporate operating performance. This sophisticated model calculates accrual
earnings management for each enterprise incorporating the lagged return of assets
ratio into the Jones model and thus determines the D.A. in the linear-performance-
matching model.

The latest research results have proved that authors focused on different issues and
perspectives of earnings management. Kouaib et al. (2018) focus on the moderating
effects of mandatory I.F.R.S. adoption on the relationship between education and
experience of top management and earnings management. Pereira and Gaspar Alves
(2017) analyse how accounting standards and the mandatory adoption of I.F.R.S. and
I.A.S. affect earnings management in Portuguese listed companies. Accounting stand-
ards specify how companies must maintain and report their accounts to create a
common accounting language, so that businesses and their financial statements can
be consistent and reliable from company to company and country to country
(Bartosova et al., 2019). Their results suggest that after the adoption of these stand-
ards there are still indications of earnings management in non-financial listed compa-
nies. The research of Ugrin et al. (2017) shows that earnings management increased
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amongst enterprises in Europe post-I.F.R.S. adoption, but the association between
I.F.R.S. adoption and earnings management is not uniform across countries. The
study of Godsell et al. (2017) examines earnings management in those countries that
initiate an anti-dumping investigation pursuing the protectionist tariffs that a domes-
tic government imposes on foreign imports that it believes are priced below fair mar-
ket value. The authors declare that earnings management increases when accounting
data directly affect the magnitude of tariffs imposed on the trade investigation and
decreases with the increasing number of petitioning enterprises. Astami et al. (2017)
investigate the role of culture and audit quality on managerial decisions regarding
accounting accruals using the cross-sectional modified Jones model. The interrelation-
ships between national culture and accounting practices were revealed also in the
research of Paredes and Wheatley, (2017) and Ferramosca and Allegrini (2018). The
effect of government affiliation on the performance and real earnings management
on privately held enterprises was surveyed by Ding et al. (2018). They found out, that
the politically affiliated enterprises are more likely to be engaged in earnings manipu-
lation. However, the finding of Liu et al. (2018) reveal, that institutional blockholders
deter opportunistic financial reporting and these activities are the most evident
among domestic institutional blockholders. Specific results were achieved by Gul
et al. (2018), Zalata et al. (2018) and Saona et al. (2019) who investigated the gender
diversity effect of earnings manipulation. They unveil that the presence of female
directors deters managers form managing earnings. The impact of types of managers
was discussed by Capalbo et al. (2018) and Baker et al. (2019) providing the evidence
that enterprises with narcissistic leaders engage in accruals management to manage
earnings upwards. The consequences of earnings management from an innovation
perspective and corporate long-term performance are examined in the research out-
puts of Lizi�nska and Czapiewski, (2018), Bereskin et al. (2018), Li et al. (2019) or
Donatella et al., (2019).

Moreover, there is a wide spectrum of studies from Europe presenting the ways of
the earnings management measuring. Callao et al. (2017) assert that only a few stud-
ies focused on earning management were conducted in the period from 1996 to 2017.
They alert that the studies based their research on small samples rather than a
large sample.

From this point of view, the results of the study may be perceived as extraordinary,
as more than 11,000 enterprises were considered (using the data from the Amadeus
database). The complex view on the enterprises and huge database allow exploring
the earnings management issues in details and contribute to the original outputs of
the research.

2. Research methodology

The focus is on the identification of the D.A.s based on the relation between T.A.s
and hypothesised explanatory factors. We use the models, which are based on the
determination of T.A.s and changes in T.A.s. The selection and calculation of detec-
tion models are conditioned by the availability of the required financial data.
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The Amadeus database supplied by Bureau van Dijk was used to gain key financial
indicators of business entities operating in the period of 2014 to 2017. Each country
offers an independent sample, which allows us to compare the results from different
countries. However, as the countries were developed under the same conditions, there
is a precondition of their similar perception of earnings management. Nevertheless,
specific cultural and legal aspects of each country do play a significant role. The
enterprises entering the analysis have to meet several criteria: the value of total assets
is minimum 3,000,000 EUR; the value of total sales minimum 2,000,000 EUR and the
value of net income (profit or loss for a period) is at least 100,000 EUR. The database
of 11,105 enterprises was formed. There was a need to sort the data and discard
incomplete and missing data and eliminate outliers. Table 1 shows the sample selec-
tion procedure.

The research is realised in the following methodological steps:
(1) The manipulation with earnings is investigated based on the following models

(Table 2). Models are based on the calculation of T.A.:

TAit ¼ DRECit þ DINVit � DPAYit � DEPit (1)

where: DRECit annual change in receivables accounts
DINVit annual change in inventories
DPAYit annual change in payable accounts
DEPit depreciation
All models assume that D.A.s are linearly dependent on annual changes of consid-

ered variables and almost all models are scaled by Ait�1 (total lagged assets), which is
used as a deflator to avoid problems with heteroscedasticity.

(2) To calculate the models, the linear regression models were applied. The
dependent variable (T.A.) was calculated as indicated in equation (1), independent
variables were determined based on the model (Table 2) using the financial data from
the Amadeus database.

Running the linear regression, the basic information about each model in each
year was detected – the significance of the model and its variables, model quality
measured by R squared and the regression coefficients. Identifying the most appropri-
ate earnings model in each country, the computed regression coefficients were then
used to calculate the D.A.s in individual years.

(3) To determine which model is the most appropriate to detect earnings manage-
ment in each country, the assessing criteria have to be judged – adjusted R squared
(Weisberg, 1985), predicted sign of variables (Key, 1997), standard deviation of the
variables (McNichols, 2000) and significance level of the model (Kothari et al., 2005)
and its variables (Ye, 2007).

Table 1. Sample selection.
Slovak Republic Poland Czech Republic Hungary

Total sample 1,300 6,352 3,679 2,423
Incomplete data & outliers 60 2,163 59 367
Final sample 1,240 4,189 3,620 2,056
Number of observation 4,960 16,756 14,480 8,224

Source: Authors’ research.
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(4) The most appropriate model is then used to calculate the D.A.s, using the coeffi-
cients of the calculated regression equation, for every enterprise in the data set and each
year. The sign, magnitude and dimension of earnings management were calculated using
the proportional ratio and means of absolute values of positive and negative D.A.s.

(5) The hypothetical sample of enterprises, which do not manipulate earnings
(D.A. of these enterprises equals to zero) was formed.

(6) The normality of the data set was tested to identify whether to use parametric
or non-parametric tests in further analysis.

(7) To test if the selected countries manipulate earnings, their accruals are com-
pared with a hypothetical sample of companies that do not manage earnings. Using
the non-parametric Kruskal-Wallis test (the normal distribution was not confirmed –
three-year average values of D.A.s are not normally distributed as the p-value of the
Kolmogorov-Smirnov test is below the significance level; see Table 3), it may be
determined if there is a significant difference (at a significance level 0.05) among the
samples of companies (Slovak, Polish, Hungarian or Czech enterprises vs hypothetical
sample of enterprises). The p-value below the value of the significance level reveals
statistically significant differences in earnings manipulation between the country
enterprises and the hypothetical sample of enterprises. The mean ranks are shown to
reveal the lowest and highest manipulation within the countries.

(8) To test if the level of manipulation changes in the flow of years, the non-para-
metric Friedman test was calculated. If there is a significant difference among the
D.A.s in individual years, the p-value of the Friedman test is less than the significance
level indicating that the manipulation with earnings changes over the years.

Table 2. Description of analysed earnings management models.
Model Equations

Jones NDAit
Ait�1

¼ TAit
Ait�1

¼ a0 1
Ait�1

þ a1
DREV it
Ait�1

þ a2
PPEit
Ait�1

þ eit

Modified Jones NDAit
Ait�1

¼ TAit
Ait�1

¼ a0 1
Ait�1

þ a1
DREV it�DRECit

Ait�1
þ a2

PPEit
Ait�1

þ eit

Industry based NDAt ¼ c1 þ c2 : median TAtð Þ
Jeter and Shivakumar TAit

Ait�1
¼ a0 1

Ait�1
þ a1

DREV it
Ait�1

þ a2
PPEit
Ait�1

þ a3
CFOit
Ait�1

þ eit

Kasznik NDAit
Ait�1

¼ TAit
Ait�1

¼ a0 1
Ait�1

þ a1
DREV it
Ait�1

þ a2
PPEit
Ait�1

þ a3
DCFOit
Ait�1

þ eit

Key NDAit
Ait�1

¼ TAit
Ait�1

¼ a0 1
Ait�1

þ a1
DREV it
Ait�1

þ a2
PPEit
Ait�1

þ a3
IAit
Ait�1

þ eit

Teoh, Welch and Wong NDAit
Ait�1

¼ TAit
Ait�1

¼ a0 1
Ait�1

þ a1
DSALEit�DRECit

Ait�1
þ eit

Kothari NDAit
Ait�1

¼ TAit
Ait�1

¼ a0 1
Ait�1

þ a1
DREV it�DRECit

Ait�1
þ a2

PPEit
Ait�1

þ a3
ROAit�1
Ait�1

þ eit

variables TAit total accrual in the year t
Ait�1 total assets in the year t-1
DREVit annual change in the value of revenues in the year t
DRECit annual change in the value of receivables in the year t
PPEit long-term tangible assets in the year t
CFOit operating cash flow in the year t
DCFOit annual change in operating cash flow in the year t
median TAtð Þ median value of total accruals in a specific industry
IAit long-term intangible assets in the year t
DSALEit annual change in the value of revenues in the year t
ROAit�1 return on assets in the year t-1
eit prediction error

Source: Authors’ research.
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3. Research Results

The research problem includes the application of several models used to detect the
earnings manipulation, based on the linear regression analysis, which is the most
commonly used method for detecting earnings management (Hoglund, 2010).
However, several studies have clarified that non-linear specifications might be war-
ranted to detect earnings management, e.g., Ball and Shivakumar (2006), Kothari
et al. (2005). So far, there have not been many attempts outside the multiple linear
regression approaches to solve the non-linearity, which is the reason for the use of
linear regression models to detect earnings management in selected countries.
Analysing all 11,105 enterprises in the database it was proved that the modified Jones
model proposes significant results estimating the D.A.s compared to other models
(Svabova et al., 2020).

The relevance of the models was assessed by the value of adjusted R squared, pre-
dicted sign of observed variables and their standard deviations, significance level of
each model and its variables. The adjusted R squared compares the descriptive power
of regression models, thus, the results over time and tendencies among models may
be compared. The higher the value of adjusted R squared, the better the explaining
ability of the model. In general, adjusted R squared of earnings management models
does not achieve high values, but a lot of data can be generated also with low R
squared as discussed in the studies of Neter and Wasserman (1974), Locke and
Wellalage (2014), etc. Detecting the earnings management practices in the period of
three years, the average values are considered. The highest explanation power meas-
ured by R squared was achieved by Jeter and Shivakumar model (9.45%), followed by
Kothari (5.79%) and Jones modified (5.67%) models. All remaining models did not
exceed the 5% value. The predicted sign of variables compares the expectations of the
development of the variables with their real values. The match in signs indicates bet-
ter explanation ability of the model variable and thus more accurate detection of
earnings management. Each variable has different expectations of development; the
negative development is expected for long-term tangible and intangible assets, cash
flow and return on assets, the positive development for annual changes in revenues
and receivables. The most problematic is the expectation of positive development of
presented variables as the match of expected and real values was proved no more
than in two periods and only for Key, Jeter and Shivakumar and Jones modified
models. Standards deviation is a measure that is used to quantify the amount of dis-
persion of a set of data value and assesses the effectiveness of the model. Low values
of standard deviation demonstrate that the data are very close to the mean value and
thus the model is better to explain the issue of earnings manipulation (the limit value
of standard deviation is 20%). The Jones model calculated for V4 countries has

Table 3. Kolmogorov-Smirnov test of normality.
Group Statistic df Sig.

Average value of DA SR 0.101 1,240 0.000
PL 0.113 4,189 0.000
HU 0.140 2,056 0.000
CZ 0.092 3,620 0.000

Source: Authors’ research.
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moderate values of standard deviations of individual variables; the average value of
standard deviation of the variable long-term tangible assets presents only 4.30% from
the value of the coefficient. The average standard deviation of the second variable of
the model, changes in revenues, represents 20.44% (which is slightly over the limit
value). The modified Jones model proved optimal values of standard deviation of
individual variables � 9.80% for the variable (DREVit � DRECitÞ and only 4.25% for
the long-term tangible assets. Low value of standard deviation is achieved also in the
industry based model (the average standard deviation of the median value of T.A.s is
5.68%), Kasznik model (standard deviation of DREVit presents 16.14% from the value of
the coefficient, PPEit 4.25% and CFit19.42%) and Teoh, Welch and Wong model (low
standard deviation of the variable (DREVit � DRECitÞ achieving the value of 11.02%).
The other models – Jeter and Shivakumar, Key and Kothari models – failed in achieving
the optimal values of standard deviation and do not prove sufficient explanatory power.
Considering the significance level of the model and its variables, the truthfulness of
results is evaluated. If the model itself or its variables are not statistically significant at
the given significance level (set at the level of 5%), then this model (variable) does not
explain the manipulation with earnings sufficiently. Despite the fact that all models can
be determined to be statistically significant in all analysed periods, variable DREVit is
not statistically significant in several models (Jones, Jeter and Shivakumar, Kasznik and
Key models). Summarising the results of the evaluated criteria it is evident, that the
Jones modified model meets the requirements of all considered criteria and is appropri-
ate to be used to detect earnings management in the Visegrad environment.

Thus, the modified Jones model was applied in each country to calculate the D.A.s
which are used to detect the earnings manipulation; results are depicted in Figure 1.

The results show that even though some authors consider earnings management to
be unethical (e.g., Bruns & Merchant, 1990; Carpenter & Reimers, 2005; Elias, 2004)
it is a common practice of enterprises and they do manipulate earnings legally within
the determined accounting principles (Ipino & Parbonetti, 2017). Enterprises do not
manipulate earnings if the value of D.A.s is zero (dark black line in Figure 1), also
discussed by Jackson (2018). However, the upward and downward manipulation is
more typical for the enterprises, as the D.A.s of enterprises are significantly different
from zero. The study of Pham et al. (2019) uncovers and confirms the crucial role of
D.A.s in the process of earnings management signalling. The overall situation may be
described as follows. The sign of manipulation is given by the proportional ratio of
companies with the positive or negative sign of calculated D.A.s to the total number
of companies. Table 4 summarises the percentage of companies with positive and
negative D.A.s in each year and the mean value.

In each year, the percentage of positive D.A.s exceeds the percentage of negative
D.A.s, which means that enterprises do prefer upwards manipulation of earnings. The
mean value of positive D.A.s proves that almost 60% of enterprises tend to inflate
their earnings to portray their financial reporting better than it is. The magnitude of
earnings manipulation divulges that the absolute values of negative D.A.s are higher
than the absolute values of positive D.A.s (Table 5) indicating that if the enterprises
manage earnings downwards, the manipulation is much more extensive than the
upward manipulation.
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Figure 1. Manipulation with earnings by discretionary accruals.
Source: Authors’ research.
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If the absolute values of means of positive or negative D.A.s are multiplied by the
percentage of the cases with positive or negative D.A.s, the dimension of the earnings
management may be calculated (Table 6).

Considering each year it was confirmed that the dimension of manipulation by
increasing earnings is more significant than the downward manipulation.

However, the aim is to find out if there are any statistically significant differences
in earnings management among enterprises of diverse countries and if the manipula-
tion changes over the years. Using the non-parametric Friedman test, the significant
differences in the earnings manipulation over the years were detected. The p-value
equals to zero, which is below the significance level 0.05 and thus the distribution of
D.A.s over the years is not the same. Assessing the means ranks of the Friedman test,
there was a gradual increase in the manipulation of earnings between 2015 and 2016
with a slight decrease in 2017 (Table 7).

The increase in the manipulation of earnings in 2016 might be a consequence of
the decrease in the volume of gross domestic product (annual rate of change). These
results are confirmed also in the study of Habib et al. (2013) who claim that manag-
ers of distressed firms engage more in income-decreasing earnings management prac-
tices compared to their healthy firm counterparts. The gross fixed capital formation
was negative in 2016 (increasing again in 2017) explaining that the new value-added
in the economy is consumed rather than invested. The negative development of gross
domestic product challenged managers to maintain the stability of enterprises
(Sosnowski, 2018). In addition, the findings of Lisboa and Kacharava (2018) suggest
that inauspicious development has an impact on corporate tendency to manage finan-
cial results, however, the country effect is not statistically significant. Nevertheless, it
is in divergence with the study of Geiger et al. (2006) who confirm that perception of
earnings management differs across countries.

Thus, using the non-parametric Kruskal-Wallis test, the significant differences
between the enterprises and a hypothetical sample of enterprises were calculated. As
the p-value is zero, there is very strong evidence to suggest that there are significant
differences in earnings management among the countries. Callao et al. (2014) con-
firmed that emerging countries show comparable economic development and their
research did not detect differences in the perception of earning management. The
mean ranks declare that Poland (PL) is the biggest manipulator of earnings, followed

Table 4. Discretionary accruals in enterprises.
2017 2016 2015 Mean value

% of enterprisesþDA 58.24 % 61.72 % 58.34 % 59.43 %
% of enterprises - DA 41.76 % 38.28 % 41.66 % 40.57 %

Source: Authors’ research.

Table 5. Magnitude of earnings management.
2017 2016 2015 Mean value

Mean value -DA 0.0969 0.0900 0.1052 0.0973
Mean valueþDA 0.0798 0.0913 0.0855 0.0855
Difference (þDA-(-DA)) �0.0171 0.0013 �0.0197 -0.0118

Source: Authors’ research.
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by Hungary (HU) and the Czech Republic (CZ). The lowest manipulation with earn-
ings was detected in Slovakia (SK) (Table 8). Ostertagova et al. (2014) explain that
the Kruskal-Wallis test uses the ranks of the data, which are used in place of the raw
data. Thus, the mean ranks are determined as differences of the sum of squares
between the ranks in the specific group and the average rank.

Dunn’s post hoc tests are carried out on each pair of groups, adjustments to the p-
value have to be made (test statistic is a dimensionless quantity). The Bonferroni
adjustment is to multiply each Dunn�s p-value by the total number of realised tests
(Field, 2013). The pairwise comparison shows the results of the Dunn-Bonferonni
tests on each pair group, significance values were adjusted by the Bonferroni correc-
tion (Adj. Sig.) for multiple tests (Table 9).

The pairwise tests considered six pairs of country groups. The results verify strong
evidence (adj. sig. is below the significance level) of differences almost between all
groups of countries, except for one pair of countries (Hungary vs Czech Republic)
where there was no evidence of a difference. The results are confirmed also by the
mean ranks of the Kruskal-Wallis test, which are very close to each other (Figure 2).

Significant differences between pairs are highlighted using an orange line to join
the two different groups in the diagram, which shows the mean rank of each country;
no differences by a black line. Each node shows the sample average rank of groups.

The differences can be explained by ethical, social and legal factors of each coun-
try. Following the annual reports of Global Competitiveness Index (G.C.I.; Janoskova
& Kral, 2019; Schwab, 2016, 2017, 2018) of these countries, many differences can be
found both in crucial macroeconomic indicators, i.e., the unemployment rate, infla-
tion, GDP per capita and development of partial sectors of the economy, mainly the
financial, business and institutional sectors. Determinants of economic growth of
these countries are in details portrayed in the paper by Simionescu et al. (2017). As
no differences are evident considering Hungary and Czech Republic, it can be
explained by a very similar development in the macroeconomic environment (similar
to Sosnowski, 2017). Both countries have a higher level of inflation in each year com-
pared to Poland and Slovakia for which deflation was typical in 2015 and 2016.
Moreover, the levels of financial market development and business sophistication are
much closer to each other compared to the other two countries. The Czech Republic

Table 6. Dimension of earnings management.
2017 2016 2015 Mean value

Dimension ofþDA 0.0465 0.0564 0.0499 0.0509
Dimension of - DA 0.0405 0.0344 0.0438 0.0396

Source: Authors’ research.

Table 7. Mean ranks of Friedman�s two-way analysis of variance.
Friedman V4
Sig. 0.000

Mean rank 2015 1.97
2016 2.08
2017 1.95

Source: Authors’ research.
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and Hungary identically identified same most problematic factors of the inner mar-
ket; corruption, tax rates, tax regulations, policy instability. G.C.I. index measures
also the ethicality of each country using a 1- to 7-scale (Table 10).

It portrays the average value of each country considering three indicators related
to earnings management: ethical behaviour of enterprises, the strength of auditing
and reporting standards and strength of investor protection. It is worth mentioning
that whereas the three-year-average values of investor protection and strength of
auditing standards reach relatively high values. The ethical behaviour of enterprises is

Table 8. Mean ranks of the Kruskal-Wallis test.
Kruskal-Wallis V4
Sig. 0.000

Mean rank SK 4,813.25
PL 5,828.04
HU 5,599.47
CZ 5,461.73

Source: Authors’ research.

Table 9. Pairwise comparison of groups.
Sample 1-Sample 2 Test statistic Std. error Std. Test statistic Sig. Adj. Sig.

SK – PL �1,014.795 103.643 �9.791 0.000 0.000
SK – HU �786.224 115.281 �7.821 0.000 0.000
SK – CZ �648.478 105.487 �6.147 0.000 0.000
HU – CZ 137.747 88.533 1.556 0.120 0.718
PL – HU 228.570 86.327 2.648 0.008 0.049
CZ - PK 366.317 72.750 5.035 0.000 0.000

Source: Authors’ research.

Figure 2. Pairwise comparison of group.
Source: Authors’ research.
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slightly over the average of 3.5 verifying the unethical behaviour of enterprises, which
is declared by results of this research – earnings management is the common practice
of enterprises.

5. Conclusion

The research on smoothing and inflating of earnings in Visegrad group countries
brings interesting results. The extensive calculations revealed that the modified Jones
model is the most appropriate to detect earnings manipulation in these countries.
Moreover, the upwards manipulation is typical for all countries over the years under
investigation, however, the downward manipulation is significantly higher than the
upward one. The increase in the manipulation of earnings in 2016 might be a conse-
quence of the decrease in the volume of gross domestic product. The research also
revealed that there are significant differences in the perception of earnings manage-
ment among the countries – Poland is the biggest manipulator of earnings, whereas
Slovakia the smallest. There are no statistically significant differences in earnings
management between the Czech Republic and Hungary arising from their very simi-
lar development in the macro environment and problematic factors of the
inner market.

The fact that countries have been developed in the same conditions, there are dif-
ferences in earnings manipulation. It seems that cultural, social, and legal circumstan-
ces of each country, have a significant influence on the perception of earnings
manipulation. On the other hand, changes in the macroeconomic environment influ-
ence business activities of enterprises, their financial stability, efficiency and credibil-
ity. Significant changes in macroeconomic environment bring various initiatives and
challenges to enterprises, motivating them to manage earnings to adjust their finan-
cial results and thus produce financial statements that present an overly positive view
of corporate business activities and financial position. Thus, there is a need to
develop the tools necessary to identify earnings management techniques to protect
the market or investors from financial risk due to distorted information.

The attempt was to detect earnings management considering the unique samples
of V4 market. Despite the notable findings, it would be beneficial to unveil the
manipulation with earning in wider scope considering the economic groupings
(Eurozone, Visegrad countries, transition economies, etc.) or categorisation of enter-
prises from different angles – considering the sector of operation, ownership or legal
form. The initial research is focused on linear regression, however, some authors
argue that the relationship between accruals and performance is non-linear. An alter-
native approach using non-linear regression models or neural networks has to be

Table 10. Ethicality indicator.
Indicator SK PL HU CZ

ethical behaviour 3.4 3.7 2.8 3.6
auditing and reporting 5.5 4.9 4.2 5.3
investor protection 5.3 6.2 5.5 5.9

Source: Authors’ research.
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considered in further research as well as the use other instrumental variable models
which are well abreast with developments in this research area.
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