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Abstract

Resear ch background: Enterprises manage earnings in an effort to bal#meie profit fluctua-
tions to provide increasingly consistent earnimgevery reporting period. Earnings management


https://crossmark.crossref.org/dialog/?doi=10.24136/oc.2020.016&domain=pdf
https://doi.org/10.24136/oc.2020.016

OeconomiaCopernicanall(2), 371-400

is legal and very effective method of accountinchteques and may be used to obtain specific
objectives of the enterprises involving the maragioh of accruals. Therefore, there is a need to
analyze it in the context of group of countriesjlevthe issue of their detection in the new ways
appears.

Purpose of the article: The analysis of annual earnings before interestaxek (EBIT) of 5,640
enterprises from the Visegrad Four during the pe#0609—2018 confirms that the development
of earnings management in these countries is nmh@mness. Thus, the aim of this article is to
determine the existence of positive trend in eg:mimanagement and to detect the change-point
in its development for each Visegrad country.

Methods: Grubbs test, Mann-Kendall trend test and Buishasd tvere used as appropriate
statistical methods. Mann-Kendall test identifigmgicant monotonic trend occurrence in earn-
ings manipulation in every country. Buishand testicates significant years, which divides the
development of EBIT into two homogenous groups witlividual central lines.

Findings & Value added: Based on the statistical analysis applied, we tejecandomness in
the managing of earning, but we determined thedtm@hits increasing. The positive earnings
manipulation was not homogenous in the analyzemgehowever, a change-point was defined.
Year 2014 was identified as a break-point for Skp\Rolish and Hungarian enterprises consider-
ing the earnings manipulation. Year 2013 was detees a change-point in Czech enterprises.
The methodical approach used may be very helpfuldsearchers from other countries to deter-
mine, detect and understand earnings managemeveliaas for the investors to make decisions
based on a specificities of an individual country.

I ntroduction

The concept of Industry 4.0 means a new paradignmadern business.
This phenomenon requires continuous developmentafiaet al, 2019).
A guestion arises — How to be a successfully adbatel still a profitable
enterprise in the new conditions? Many researcHiesudevoted to this
issue have been published recently (e.g. Hollostedl, 2019, pp. 9-15;
Hayhoeet al, 2019, pp. 31-36; Ludbroodt al, 2019, pp. 21-26). The
solution of applying the principles of corporateciab responsibility pur-
posed by Nadanyiova and Durana (2019) represestsfoihe ways to gain
a competitive advantage for the enterprises, aritheatsame time to im-
prove its image and increase brand value, attrewt customers and also
increase corporate profits. Ashan@gral. (2019, pp. 57-62) provide own
view through the decision-making logic of big dalgorithmic analytics,
providing both quantitative evidence on trends ancdherous in-depth em-
pirical examples to be prosperous despite of nesucistances. Tuffneét
al. (2019, pp. 7-12) perform analyses and estimatétpnasing artificial
intelligence for enterprise applications of mankerridwide manufacturing
systems in the environment of Industry 4.0. Lajfgf2019, pp. 19-24)
analyses and estimates earnings regarding trarafiormapproach taken
by drivers of change and time to impact. Plumpt010, pp. 23-29) em-
phasizes top challenges in changing strategy fiudiry 4.0. However, the
approaches mentioned abozee only partial answers. Earnings manage-
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ment is considered as a comprehensive solutiorbasthess management
plays a vital role in building processes, strudu@nd the business envi-
ronment (Michalkoveet al, 2019, pp. 37-45). Earnings management, as
well as Industry 4.0, represents great phenomecmrsequences of which
are still unexplored in the region of Visegrad F¢gahmanet al, 2018,
pp. 132-148). It is a powerful tool of manageripportunistic behaviour
exemplified in the management of accounting eas{&onaet al, 2020,
pp. 98-133). Earnings management use a variety ethods and tech-
niques (etcaccounting principles, creative accounting, disoretry accru-
al, non-discretionary accruals) legal profit manipulation. Thus, it is really
important for researchers to discuss comparatiadysis of earnings man-
agement used in the countries, deal with the idd&i connections, de-
scribe the studies of models of earnings managenhetettion as well as
identify the changes of the trends. We see gregaifsiance on the side of
the enterprises to understand earnings managemensteategically plan
their own success and profitability if the currénte of Industry 4.0. Kowo
and Akinbola (2019, pp. 38-50) confirm that thera isignificant influence
of strategic planning on sustaining enterprise&itgperformance.

We argue that the managers in the Visegrad regienearnings man-
agemenin larger measures. The aim of this article is étednine the ex-
istence of positive trend in earnings managemedttardetect the change-
point in its development for each Visegrad country.

The paper is structured as follows. Firstly, theatietical background
provides the overview of publications in the fi@flearnings management
supported by bibliometric analysis realized by Waswer. Secondly, the
materials used and methods applied in this researetportrayed. EBIT
data was gained from Amadeus database suppliedubgaB van Dijk.
Research methods as Grubbs test, Z-Score, Mannaleneind test and
Buishand tests are used. The third part of thelarfiresents the research
results and discusses comparative studies. Findléy limitations of the
research, potential areas of further research,edisa the conclusions, are
highlighted.

Literaturereview

Valaskovaet al. (2019, pp. 3922-3932) sum up the approaches tdetfie
nitions of earnings management. One of the oldetta definition of earn-
ings management by Schipper (1989, pp. 91-102)hwtlaims earnings
management to be a meaningful interference in stermal financial re-
porting process in order to gain profits for shatdars or managers. Hea-
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ley and Wahlen (1999, pp. 365-383) presented eggnimanagement as
a phenomenon that occurs when business managemermvenes in finan-
cial statements and internal transactions to makenecessary changes
either to mislead shareholders in relation to tharfcial performance of an
enterprise, or to influence outputs of contractd tre based on the corpo-
rate financial results (Gavurow al., 2017, pp. 852-876). Fields al.
(2001, pp. 255-307) reported in their study thahiegs management aris-
es when managers exercise their discretionary powveéntervene in ac-
counting. Ronen and Yaari (2008) defined the ppies of earnings man-
agement differently, claiming that this is a setm@nagerial decisions that
result in not producing real short-term value-maging profits as is
known to management. McKee (2005) defined earnimgsagement as the
purposeful and legal management of decision-maéimg) reporting in or-
der to achieve stable and predictable results.

Hepworth (1953, pp. 32-39) is the first author istdry who used the
term of earnings management. The study portrayeeraktactics, how to
balance revenues through specific accruals thabeamsed to transfer net
earnings to subsequent accounting periods. Gorti®é4( pp. 251-263),
Dopuch and Drake (1966, pp. 192-219) and ArchitiE@67, pp. 164—-180)
presented first approaches to disclose earningsageanent in the enter-
prises by graphical techniques of time series. Goatlal. (1966, pp. 221—
231) used mathematical modelling for the detecobrearnings manage-
ment. Copeland (1968, pp. 101-116) proposed tongse than one varia-
ble in the empirical tests of the occurrence ohie@s management. The
study of White (1970, pp. 260—273) includes a nundfevarious depend-
ent variables in the tests and regression analyass applied for the first
time. Beidleman (1973, pp. 653-667) was the fiesearcher who empiri-
cally proved the existence of earnings smoothingnmerican conditions.
Healy (1985, pp. 85-107) estimated the discretipraacruals using the
average total accruals, and therefore tried to ureahe earnings manage-
ment. DeAngelo (1986, pp. 400-420) continued in ghevious study of
Healy (1985, pp. 85-107) adding an accrual frompttexious period. This
model was again improved by McNichols and Wilsof88, pp. 1-32)
capturing the discretionary accruals as a rateaofiegs management, in-
stead of total accruals. Jones (1991, pp. 193-@28}Yed an original model
guantifying normal total accruals. This model wasdified several times.
Firstly, Dechowet al. (1995, pp. 192-225) revised the model completing
the year-on-year change in receivables. Key (1¢97,309-337) added
intangible assets to the original model, KasznBod, pp. 57-81) modified
the model by changes in cash flow and McNichol0@®Mpp. 313-345)
cash flows of the previous, current and future qui These models were
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not the last corrections of the original Jones rhodechowet al. (2003,
pp. 355-384) put division of discretionary and miseretionary accruals
within receivables, the addition of the accruahirthe previous period and
the addition of a variable controlling the growthrevenues. Kothart al.
(2005, pp. 163-197) focused on the return of as&sreish (1997, pp.
271-309) constructed his model (M-score) based on&bvariables. Com-
pared to the vast majority of models which are Oageear regression,
models of HAglund (2012, pp. 9564-9570) are basethe application of
artificial neural networks and artificial intelligee and some of them on
genetic algorithms (H6glund, 2013, pp. 2633-2372).

Earnings management in the enterprises is unddyhteti only a local
or national, but a global phenomenon, which attrattention of academic
researchers for long time, as evidenced by a sigmif number of scientific
papers. The article sums up also internationalrebearticles through bib-
liometric analysis based on the scientific databa&b of Science Core
Collection, which is realized by Vos viewer to sapgpand especially ex-
tend the literature review. 462 articles, from 199®020 are comprehen-
sively analysed focusing on the profit context xbead the close issue of
earnings management. Three bibliometric maps a&atex from the inter-
national research articles related to the profit.

Firstly, based on the Vos viewer analysis, foustdts are detected con-
sidering the issue of the profit (Figure 1). lassessed by the occurrence of
business profit as well as connected items initleeand in the abstracts of
the articles. The first cluster, the basic onepimes business profit and its
nine narrow categories: business cycle, case, datmomy, effect, prob-
lem, profitability, society and type.

The second cluster connected to the profit is namesiness model. It
involves seven categories: cost, goal, managementprofit organization,
order, organization, and relation. The third clugterceives earnings from
the theoretical point of view. It is formed of gimmponents: theory, Amer-
ican business, concept, ethics, profit maximizatemmall business. The last
cluster oriented to investment is created by imaestt and business saving.

Finally, bibliographic coupling of twelve countrie§the articles related
to the profit are determined by Vos viewer (Fig@yeFour connected clus-
ters of bibliographic coupling are found. The ficttister with the biggest
portion is created by: USA, Germany, France andjiBei. Brazil, Canada
and Taiwan are relevant in the second cluster. dfnghnd New Zealand
represent the third cluster. Last cluster is indideby Australia and China.
This bibliographic map proves which countries agalihg with the issue of
earnings management most frequently
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Resear ch methodology

The earnings before interest and taxes (EBIT) eérpnises in Visegrad
Four are used to analyse the enterprises. The samhf8,640 enterprises
was extracted from Amadeus database capturing V&6 to 2018. It
includes 1,347 Slovak enterprises, 859 Czech eiger) 2,554 Polish
enterprises and 880 Hungarian enterprises. ThabtarEBIT is selected to
abstract the impact of different tax and interestyeover, EBIT is one of
the most used kinds of earnings. The enterprisge h@a meet three set
criteria:
— the value of total assets minimum 3,000,000 €;
— the value of total sales minimum 2,000,000 €;
— the value of net income at least 100,000 €.

We used following methodological approaches (preegdy XLSTAT
Premium).

1. The identification and removal of incomplete data

The database Amadeus provide a lot of data, bue gre some missing
or non-available values. If we have a sufficieddyge data file, we can
afford a simple solution in the form of removing$e units from the file
that have missing values (Svabova & Michalkova,801

2. The detection and removal of outliers

An outlier in a sample survey is an observationaiaay from most or
all other observations (Ghosh & Vogt, 2012). Diffier methods and tests
are used to determine the existence of outlierawnsamples. Svabova and
Michalkova (2018) recommend the use of Dixon orlibaitests when pre-
processing the data related to the issue of eamiranagement. The test is
selected based on the sample Size. Grubbs testfeyned for the datasets
containing more than 25 observations. Basic studia® on the assump-
tion that the sample data are drawn from a normaufation (Ghosh &
Vogt, 2012). Two sided Grubbs test (Grubbs, 1950, 2¥-58) is often
used to evaluate measurements, coming from a natistaibution of size
n, which are suspiciously far from the main bodytted data. Grubbs test
appears to be a very useful tool in single outligtection (Solak, 2009). As
soon as an outlier is found, it is removed fromdaé set and the process
is repeated until no more outliers are detectedaks@009). For a two-
sided Grubbs test, testing if the minimum or maximealues are outliers,
the test statisti¢G) is defined as:
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X — X Xp— X
G = orG =
S

1)

wherex,, ..., x,, are the values of observationsis the sample mean anrd
is the standard deviation. The critical va{@ of the Grubbs test is calcu-
lated as:

(2)

wheren is the number of observation%ﬂln_z) denotes the critical value
2n’

of the t-distribution with (n-2) degrees of freedamd a significance level
of .
If G > C, then the suspected measurement is an outlieaKSaD09;
Grubbs, 1950, pp. 27-58). In case of multiple scispbservations for in-
stance having a few measurements lumped togethay &eom the main
body of data, sequential application of Grubbs teay not detect (due to
masking effect) outliers correctly (Solak, 2009).

We support the results of Grubbs test by Z-scorgcate is a frequently
used method to detect outliers (Garcia, 2012)héf tmmean and standard
deviation of the population are known, then thecdre of the most ex-
treme candidate outlier is computed and an estimategde for the likeli-
hood of the most extreme value being in the twis @ssociated with that
Z-score. If this is low, as in hypothesis testing, declare that the value is
an outlier. As in hypothesis testing, the decisiout what is a low value
is subjective (Ghosh & Vogt, 2012). The problemhwdt-score may occur
in a small sample, because of affecting the medrttan standard deviation
by outliers and it is necessary to modify Z-sc@arcia (2012) marks out-
liers based on a common rule that absolute valugsufore is greater than
3 and notes that the criteria may change depenminghe data set and
a research maker. Z-score is defined as:

xi—f

®3)

Zscore (l) =

Nagy (2016) claims the possibilities of doing aftietection of the out-
liers: do not consider/ignore outliers, excludelietg or exclude only ex-
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treme values (far outers). We decide for the pddgitof removal of all
outliers to robust statistics and results insevssito the outliers which is
also supported by the study of Svabova and Du@é4dq, pp. 359-375).
They argue that it could be appropriate to excloaliined enterprises from
the database because the values of outliers caulsecchanges in the re-
sults of statistical tests and procedures. Haesexl. (1983, pp. 411-414)
warn that the removal of outlier from the samplaldachange the estimate
of a parameter of interest by 10 percent or motg, ®hosh and Vogt
(2012) highlight that keeping the outliers in ttemple may overvalue it
and cause the estimate to vary drastically frontrilee population value.

3. The determination of a monotonic trend.

The determination of a randomness against monoteenel is possible
by parametric as well as nonparametric ways. Wéepneonparametric
ones in this research. Nonparametric statistic ateik a statistic method
which does not depend on a certain distributiorhevit serial correlation
(Chenet al, 2020). The assumption of normality does not Haviee met.
Mann (1945) proposes a first nonparametric trest this issue is contin-
ued by Kendall (1948) and complemented by Hirstchl. (1982, pp. 107—
121 and 1984, pp. 727-732). The non-parametric Mamdall trend test
is used to detect monotonic trends in the timessefihe purpose is to test
whether there is a consistent trend in nonstatiotiare series. The mini-
mum number of recommended measurements is atddastO, data is not
collected seasonally and only one data point pee tperiod is required
(Khambhammettu, 2005). The research sample cordistsnual EBIT of
enterprises from the Visegrad Four of nine-yeaglgeriod. The above
criteria are met. The null hypothesi, is that the data comes from a pop-
ulation with independent realizations and are iidefly distributed. The
alternative hypothesis$i,, presents that the data follow a monotonic (non-
null, negative, positive) trend (Pohlert, 2020) eTMann-Kendall test sta-
tistic (S)is defined as:

n-1 n
S=Z Z sgn(X]-—Xk) (4)
k=1 j=k+1
with
1 if x>0
sgn(x)={01fx=0 %)
-1 if x<0
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wheresgn(X; — X;) is an indicator function that takes on the value8 ar
-1 according the sign of; — X;.. The mean oSis E[§ = 0 and the vari-
anceos?is

14
Uzzﬁ{n(n—l) 2n+5) — th (t—-1) (2tj+5)} (6)
j=1

wherep is the number of the tied groups in the data sét;as the number
of data points in th¢th tied group (Pohlert, 2020). The statisfiés ap-
proximately normal distributed provided that the lldeing Z-
transformation is employed:

(S—1
T g if $>0
Zzé 0 if S=0 (7)
S+1if §<0
o

whereo is the standard deviation. It is much easier terpret statistics
that are closely linked t& and more well-known, as Kendalls(Ka-
novsky, 2018, pp. 429-447; Pohlert, 2020) whiofjiven by:

(8)

s
=D

where

1/2

D
1 1 1 1/2
D= En(n—l)—Eth(tj—l) [En(n—l)] 9)
j=1

The advantage of Kendallisis that it is normalized so that it takes val-
ues from -1 to 1, with negative values indicatinglavnward trend and
positive values with an upward trend (as in theecasS) (Kanovsky,
2018). In our case, this means that a significamtrdvard trend (negative
and S values) indicates a significant decrease in egaminanagement and
a significant upward trend (positive valueszadnd S indicates a signifi-
cant increase in earnings management. The anali@igs us to formulate
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the following hypotheses related to the significemainotonic trend in earn-
ings management of the enterprises in the Viselgoad:

Hypothesig There is a positive trend in the earnings manag#ré en-
terprises in individual countries (Slovakia, CzeRkpublic, Poland and
Hungary).

However, it is not sufficient to test only the mamic trend, because it
may happen that the monotonic trend for the whelgog is not signifi-
cant, but there is a significant change-point (Keshy, 2018). It means that
the heterogeneity of times series may occur atgl iecessary to support
Mann-Kendall trend test by some homogeneity testt ¢bnfirms the invar-
iant mean.

4. The detection of homogeneity.

A practical problem in time-series analysis aftetedmination of the
monotonic trend is to find statistical techniquesstesting an abrupt change
in the mean at unknown time (Buishand, 1984, pp69). Homogeneity
tests detect if time series may be considered mmbgeneous over the time,
or if there is a moment (in our case the year) Imctv a change-point oc-
curs. These tests are testing the null hypothesisomogeneity against
a shift in the mean at an unknown point (Buishd@84 pp. 51-69). Many
methods have been proposed to test the homogewéityrefer the test of
annual data that are robust to large data gapsl¢Meal, 2011) and select
Buishand test (1982, pp. 11-27) basedour R statistics Q statistics pro-
vides also the possibility of one-sided hypothedes,R statisticsdevel-
oped by Buishangrovides only the possibility of a bilateral hypesis.
The Buishand test (1982, pp. 11-27) may use vasafollowing any type
of distribution and the test also identifies a y@amwhich there is a shift
between homogeneous series, detecting the chamgeipothe variable
mean. It is a suitable technique developed in thet®n of single time
series (Buishand, 1984, pp. 51-69), but mostlyistutbr the normal vari-
ate and used to identify the break point in thedieicdof the time series
(Aghaet al, 2017, pp. 57-63; Kang & Yusof, 2012, pp. 9-22je follow-
ing model with a single shifi (change-point) can be proposed according to
Pohlert (2020):

_ u+ g i=1,...,m
xi_{u+A+ € i=m+1,..,n (10)
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where i = 1,...,mis the observation ordeg, is the mean of the popula-
tion ande = N (0, ). The null hypothesia =0 is tested against the alterna-
tive hypothesig\ #0. In the Buishand range test (Buishand, 1982 1fp.
27), the rescaled adjusted partial spare calculated as:

k
Sk=2(xi+ 5 (<i<n) (11)
i=1

Rescaled adjusted partial sun@® @re obtained by dividing the values
of & by the sample standard deviatidh)( The test statistic is calculated
as:

S
Dy

= max (12)

with

(13)

Another statistic test which could be used is #ngge which computes
the difference between the maximum and minimum evaithe rescaled
adjusted partial sums. The formula is given a®¥ed:

max S, — min S,
R= ——M—— (14)
Dy

Buishand (1982, pp. 11-27) gives critical valuesdoth homogeneity
testsRA/n andQ/v/n (Ahmad & Deni, 2013, pp. 141-150). The p-value is
estimated using a Monte Carlo simulation withreplicates. We run both
tests and their p-values are estimated using a é0atlo simulation with
10,000 replicates. The analysis allows us to foateuthe following hy-
potheses considering the significant change-panEBIT of the Visegrad
Four enterprises:
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Hypothesig. There is at least one year in the analysed period which is
a change-point of the mean in the earnings management of enterprises in
individual countries (Sovakia, Czech Republic, Poland and Hungary).

Results

The earnings before interest and taxes of 5,64@@nges from the Vise-
grad Four during the period 2009-2018 were includettie origin sample
to be analysed. The first point of the study islébect the number and the
existence of incomplete data and eliminate themwak identified based on
table 1; 189 incomplete cases in Slovakia, 15%éndzech Republic, 1,100
in Poland and 125 in Hungary. After the removalmigsing values, the
subsequent assessment of the occurrence of outfieabservations of
EBIT of Slovak, Czech, Polish and Hungarian eniegsr was tested by
Grubbs test and supported by Z-score.

Hypothesig Thereisno outlier in the data of EBIT.
Hypothesis Thereis at least one outlier in the data of EBIT.

As the computed p-value is lower than the signifcea level alpha
(0.05), the null hypothesisl, should be rejected, and the alternative hy-
pothesisH; accepted based on the results portrayed in tabl&ée is at
least one outlier in the observations of EBIT. Hiteation was the same
for all Visegrad. The results of Grubbs test sutgibrthe values of Z-
scores. Based on Figures 3 to 6, the outlined whens of EBIT were
detected, the red values are outliers indicatedafioenalysed countries.
Based on table 1 is can be summarized that ther&Cf outlined values in
Slovakia, 17 in the Czech Republic, 78 in Poland @4 in Hungary.
Thus, the final sample consists of 3,853 obsermatior every year from
the period 2009-2018.

Based on annual results of earnings before intemedttaxes of 1,058
Slovak enterprises, 688 Czech enterprises, 1,3lishRmterprises and 731
Hungarian enterprises, the final stetloé datgre-processing in the anal-
ysis of earnings management was the calculatiomnatial average EBIT
of Visegrad enterprises during the analysed nireg-period (Table 3).

Then, we tested the first set of hypotheses toeiitve existence of
a positive trend in earnings management for eadegrad country by
Mann-Kendall trend test.
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Hypothesigy: There is no trend in the earnings management tefrprises.

Hypothesiga: There is a positive trend in the earnings manageroéen-
terprises in individual countries (Slovakia, CzeRkpublic, Poland and
Hungary).

As the computed p-value is lower than the signifaea level alpha
(0.05), the null hypothesid;q should be rejected and the alternative hy-
pothesisH;, accepted based on Table 4. The continuity comeatias ap-
plied and similar significant monotonic trend wasnfirmed. There is
a positive trend in in the earnings managementlova®, Czech, Polish
and Hungarian enterprises. The managers from askdrad countries use
earnings management not randomly, but an upwardl tire earnings ma-
nipulation is confirmed. It is necessary to diseldsa year causing a signif-
icant change of mean in the earnings managemestsexi the analysed
period. That is why we must check the homogenéityhe time series,
investigate the possible occurrence of heterogeneitannual values of
EBIT. Subsequently, we detect which year was tlealbpoint in the de-
velopment of this legal manipulation of earning$e detection of a devel-
opment break-point is calculated for each countrydentify the similari-
ties or disparities in managerial activities acrdssegrad countries.

Thus, we finally tested the second set of hypothéseachieve the aim
of the paper related to the change-point in theeldgment of earnings
management for each Visegrad country.These hypedhaee tested by
Buishand tests based @nstatistics andR statistics.

Hypothesisy: There is no year in the analysed period which ishange-
point of the mean in the earnings management @rernses in individual
countries (Slovakia, Czech Republic, Poland anddduy).

Hypothesiga: There is at least one year in the analysed pevitdich is
a change-point of the mean in the earnings managewfeenterprises in
individual countries (Slovakia, Czech Republic,aadl and Hungary).

P-values of both tests are estimated using a Moati® simulation with
10,000 replicates. As the computed p-values arerdkan the significance
level alpha (0.05), the null hypothesis, should be rejected and the alter-
native hypothesisl,, accepted, based on Table 5 pstatistics and Table
6 for R statistics. The calculated statistics confirms éxéstence of the
significant years, which divided the developmentafnings management
in the Visegrad Four into two homogeneity periodghwndividual central
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(mean) lines. Based on the results of Buishand(Tedile 5), we can label
the significant years of development. The year 20&% identified as
a break-point considering the earnings manipulatio8lovak, Polish and
Hungarian enterprises. The development of earningsagement is very
close in these countries. On the other hand, the 3813 was detected as
the change year in Czech enterprises. It meanssinthihe Czech Republic
there are some disparities in managerial activiédated to earnings com-
pared to Slovakia, Poland and Hungary. Czech masage this account-
ing method more flexible and sooner. The resultdion the discrepancies
in managerial activities among countries and olslipthe results consider-
ing central lines bellow because the mean valugBdT are the highest in
the Czech enterprises.

Finally, we indicate mean lines of development afnéings manage-
ment. These central lines are always counted wihiomogenous group
created by the year 2013 in Czech case and the2gddrin Slovak, Polish
and Hungarian cases. They are also the outputsiish8nd tests. Figures
7 to 10 demonstrate the results for each countiy4ofThe green line por-
trays mean value of EBIT before the significantrgepoint and the red
line the mean value of EBIT after the change-po{@®&13 or 2014). The
mean values of EBIT for Slovak enterprises are 32.thousand € and
1,346thousand € (difference of 453.643 thousand €). fikan values of
EBIT for Czech enterprises are 2,873 thousand € 3686 thousand €
(difference of 823 thousand €). The mean valudsBiT for Polish enter-
prises are 1,140 thousand € and 1,653 thousanitféédce of 513 thou-
sand €) and for Hungarian enterprises, the mearesadf EBIT are 1,000
thousand € and 1,828 thousand € (difference otld@&sand €).

Discussion

Our analysis is focused on EBIT, however, Svalehva. (2019, pp. 2046—
2055) use also profit and loss before tax, prafd &ss for period, profit
and loss after tax, EBITDA and financial profit alu$s to develop the
issue of earnings management. They focus on thgsamaf different lev-
els of earnings in the Visegrad countries. Theyeyed earnings levels in
the V4 countries in terms of average values anddamn the analysis of the
differences between them. Significant differenaeshie average earnings
levels are sought by ANOVAT heir analysis focuses on the period 2013—
2017, consisting of almost 300 thousand enterpffises Visegrad coun-
tries. Svabovat al. (2019, pp. 2046—-2055) argue that the enterprisései
Czech Republic have, on average, the same valudiffefent levels of
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profits as the Polish enterprises. On the othedh&fovak and Hungarian
enterprises have equal results. This conclusiopasimetric ANOVA,
supported by Tamhane's T2 test and Dunnett's T8 HRus tests does not
confirm our results of Buishand test, that ideasifsimilar development in
earnings management between Slovakia, Poland angaty

The critique may be focused on the selected reptatbee of earnings
management because we tried to determine the émshdetect the change-
point using the average values of EBIT of Visedgradr enterprises with-
out applying any specific models related to indist profit models of
earnings management detection. Strakova (2020Yhercontrary to our
study, finds and identifies the models which arestmappropriate in the
conditions of the V4 countries. From the total wenty-nine profitable
models (Figure 11), twenty-two models were excluded to undetectable
variables used in the models. The selection ofifatde models resulted in
the identification of the most suitable modelshia ¥4 countries according
to the form of earnings management and variabled irsindividual earn-
ings models. These models include Jones model, firmddiones model,
Jeter and Shivakumar model, Kasznik model, Key mdamh, Welch and
Wong model, and Kothari model.

Kliestik et al. (2020) used the key financial indicators of 11,&0%er-
prises from the countries of the Visegrad Fourha period of 2014 to
2017. Each country offers an independent samplehadilows comparing
the results from different countries. They investigthe manipulation with
earnings based on chosen models: Jones model, ietbdibnes model,
Industry based model, Jeter and Shivakumar modetziik model, Key
model, Teoh, Welch and Wong model and Kothari modiee modified
Jones model was applied in each country to cakeuket discretionary ac-
cruals which are used to detect the earnings mkatipn, and it was
proved that the modified Jones model proposesfgignt results estimat-
ing the discretionary accruals compared to othatyaed models. The sign
of manipulation is given by the proportional ratd enterprise with the
positive or negative sign of calculated discretignaccruals to the total
number of companies. 59.43% of all the enterpriragage earnings up-
wards. It supports our results that there is a rr@mo trend in the manipu-
lation of the earnings (most of the enterprisesaganearnings this way).
Kliestik et al. (2020) also investigated if there are any statadli signifi-
cant differences in earnings management among peises of diverse
countries using the non-parametric Kruskal-Wallistt The results declare
that Poland is the biggest manipulator of earnifigdowed by Hungary
and the Czech Republic. The lowest manipulatior ernings was de-
tected in Slovakia. Finally, Kliestikt al. (2020) and Rybicka and Rybicki
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(2018, pp. 57-66) highlight that there are no stiaally significant differ-

ences in earnings management between Czechia arghHu This conclu-
sion is not consistent with our results. We detkttat similarities are be-
tween Slovakia, Poland and Hungary.

Conclusions

The aim of the paper was to determine the existeheepositive trend in

earnings management and to detect the changeipatatdevelopment for

selected European countries. We determined thefism positive earn-

ings manipulation that was not homogenous in ttayard nine-year peri-
od, but significant change-points occurred. The @844 was indicated as
a break-point for Slovak, Polish and Hungarian gmises considering the
issue of earnings manipulation, the year 2013 vedsoted for Czech en-
terprises. Thus, it is evident that not only thenagerial activities in enter-
prises play an important role in earnings manage¢ienalso the general
development in the countries. Significant changesnacroeconomic de-
velopment may arouse new motives and incentivemnterprises, forcing
them to manage earnings in order to maintain fiv@ncial position. State
authorities, auditing and accounting companies Ishaise all possible

sources to identify the manipulation techniquesrfer to protect the mar-
ket, investor and stakeholder from financial risksised by crooked finan-
cial reports.

Our results may be used by the investors when rgatkétisions based
on specificities of countries of Visegrad. The noetblogy used can be
very helpful for researchers from other countrieglétermine, detect and
understand earnings management. It means a possigesion of further
research, especially for the block of east econsraieEstonia, Latvia,
Lithuania, Romania and Bulgaria.

The limitation of our study is the use of annuatérage values of EBIT
as well as the exclusive use of Mann-Kendall trexstl and Buishand tests.
Trend tests may be compared to the results of petrantinear regression
and may be added by the magnitude of Sen's sldpeyé&ars of change-
point in earnings management may be confrontedh@orésults of SNHT
test, Pettitt's test and von Neumann's test. Maedhe repetition of ob-
servations each year enables concluding researeh aoperiod of time,
a longitudinal research, which may be used to agvalgeneral methodol-
ogy for the detection of earnings management basdiine series.
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Annex

Table 1. Samples

Samples Slovakia Czechia Poland Hungary
Origin 1,347 859 2,554 880
Missing values 189 154 1,100 125
Outliers 100 17 78 24
Final 1,058 688 1,376 731
Table 2. Grubbs test
Grubbs test Slovakia Czechia Poland Hungary
G (Observed value) 23.534 21.727 30.925 26.607
G (Critical value) 4.076 3.952 4.131 3.970
p-value (Two-tailed) < 0.0001 <0.0001 <0.0001 <0.0001
alpha 0.05 0.05 0.05 0.05
Table 3. Average EBIT [thousand €]

Year Slovakia Czechia Poland Hungary
2010 822.980 2,713.514 1,047.582 785.322
2011 845.013 2,833.784 1,058.515 829.670
2012 840.581 3,028.290 1,076.276 887.865
2013 887.496 2,917.464 1,198.926 1,144.424
2014 1,065.716 3,331.773 1,319.930 1,353.675
2015 1,229.561 3,681.751 1,466.919 1,572.282
2016 1,330.007 3,712.093 1,583.995 1,766.508
2017 1,405.572 3,947.410 1,756.605 1,924.639
2018 1,420.607 3,805.430 1,803.145 2,048.844




Table 4. Mann-Kendall trend test

Mann-Kendall trend test Slovakia Czechia Poland Hungary
Kendall's tau 0.944 0.889 1 1

S 34.000 32.000 36.000 36.000
Var(S) 92.000 92.000 92.000 92.000
p-value (One-tailed) 0.000 0.001 0.000 0.000
alpha 0.05 0.05 0.05 0.05

Table 5. Buishand test (Q statistics)

Buishand test Slovakia Czechia Poland Hungary
Q 4.194 4.128 4.051 4.021
t 2014 2013 2014 2014
p-value (Two-tailed) 0.005 0.009 0.009 0.001
alpha 0.05 0.05 0.05 0.05

Table 6. Buishand test (R statistics)

Buishand test Slovakia Czechia Poland Hungary
R 4.194 4.128 4.051 4.021
p-value (Two-tailed) 0.013 <0.0001 0.003 0.002

alpha 0.05 0.05 0.05 0.05
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Figure 3. Slovakia Z-Scores
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Figure 6. Hungary Z-Scores
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Figure 7. Slovakia change-point
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Figure 8. Czechia change-point
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Figure 9. Poland change-point
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Figure 10. Hungary change-point
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Figure 11. Models of earnings management

Earnings
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Source: Strakova (2020).
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