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Abstract.
Research background: Earnings management is a current topic in the
world of financial management. It can be considered as a global
phenomenon of today's modern approach to the reporting of accounting
information and related accounting decisions of managers, which may affect
the overall results of financial statements. Many companies use earnings
management as a tool to maintain stable profit growth or prevent "red
numbers" from appearing in financial statements that are not beneficial to
the company.
Purpose of the article: Understanding what earnings management
represents and why it is performed is essential for users of a company's
financial statements. However, detecting manipulation in companies is not
easy, because Earnings management is successful if it is invisible. Therefore,
statistical models are usually used to detect these practices. The aim of this
paper is to show that the use of several methods strengthens the results
obtained and is more probably to reveal possible manipulation of earnings
in companies.
Methods: In this study, we used triangulation of methods to detect Earnings
management in companies: one of the most frequently used model in this
area, Beneish model, but also the model for Slovak companies M-score
SVK, which was created under the inspiration of the Beneish model and
finally, the model of the company's propensity score of manipulation.
Findings & Value added: The study provides a global view of the
possibilities of applying these three models to detect manipulation in the
company. The idea of triangulation of methods is based on the consideration
that if all the methods detect possible manipulation, it is very likely that it
actually happens in the company.
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1 Introduction
Earnings management is a current topic in the world of financial management. In Slovakia,
however, it is not as widespread as abroad and this research area has not been elaborated in
more detail, apart from some of the first studies. Nevertheless, it is a phenomenon of today's
modern approach to the reporting of accounting information and the related accounting
decisions of managers that may affect the overall results of financial statements. Many
companies use earnings management as a tool to maintain stable profit growth or prevent
“red numbers” from appearing in financial statements that are not beneficial to the
companies. Understanding what earnings management represents and why it is performed is
essential for users of financial statements of the companies [1–4].
The goal of every company is to make a reasonable profit. Nowadays, however, we
encounter the deliberate influencing accounting information and manipulation of earnings,
but the earnings management is not illegal and in most cases, what managers are doing, is
within the law. Based on their judgment, they present the financial results of the company in
a way that best suits their interests [5]. In [6], the authors state that earnings management is
an accounting technique for financial reporting that shows a mostly positive view of
corporate finances and the financial situation.
However, these facts also show that earnings management is successful when it is
invisible and therefore difficult to detect and quantify. To this end, several studies and models
have been developed, the main goal of which is to identify companies that implement
earnings management [7,8]. In this study, we focus on the triangulation of methods, or
models, that can be used to detect earnings management. The main idea of this study is that
the application of three different methods will strengthen the obtained results and if these
methods agree in the result, it is more likely that this phenomenon really occurs in the
company. With this article, we also try to fill the scientific gap, which is still in this area of
research in the Slovak Republic, where only a few first studies on this issue are published
and the model for Slovak companies was created in the study [9]. The aim of this paper is to
extend this study to the knowledge of other suitable methods that can be applied for the
detection of earnings management in the Slovak environment.
The rest of the article is designed as follows. In the Literature review, we present studies
by authors who have dealt with this issue in other countries and several of them also in
Slovakia. In chapter Methods, we present the theoretical basis of three methods that we
propose to apply to the detection of earnings management for Slovak companies. In the
Results section, the application of these three models to a sample of companies is presented,
and the results of this detection are evaluated in the Discussion.
1.1 Literature review
The issue of profit manipulation is currently topical and is being addressed by several analysts
and economists in various countries around the world. An example is a study [10], in which
the authors focused on the analysis of pension costs and cash contributions in enterprises with
defined benefits. They examine whether the managers of these companies manipulate the
accrual of pensions to achieve the required income. In the study, they developed an aggregate
discretionary pension rate and subsequently developed a multivariate regression model for
this aggregate pension income management measure to detect manipulation in pension
companies. Another example is the study [11], which focused on the rounding of net income
and earnings per share in German companies as a symptom of negligible "earnings
cosmetics" or biased significant earnings management. They linked the analysis to the
introduction of the euro in Germany and showed that rounding-up is likely the result of
earnings management. The study [12] examines, whether, in Chinese listed firms and
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accounting firms, the distance between the auditor and the client affects the corporate real
earnings management. The authors found that there is a positive association between real
earnings management and the distance between the auditor and the client, and this is more
pronounced in client companies with lower information transparency and higher business
complexity. Tran et al. in their study [13] focused on the relationship between ownership
structure factors and earnings management behaviour in Vietnamese commercial banks.
Using the least-squares method, but also other methods, the authors created a model for
identifying the earnings management in Vietnamese commercial banks. In [14], the authors
focused on creativity and innovation and in companies and their impact on the occurrence of
earning management and found that managers in a more innovative corporate culture tend to
engage in higher levels of real earnings management. In [15], the authors applied
conventional regressions as well as generalized regression neural networks to examine the
relationship between corporate governance and earnings management in a sample of British
and Egyptian companies. They also focused on the impact of quality management and control
of corruption in companies and the occurrence of earnings management. The authors state
that corruption has a very strong effect on earnings management and that controlling the level
of corruption in their countries can discourage managers of the companies from earnings
management. Several studies dealing with the issue of earnings management and its detection
have also been published by authors from Slovakia, such as [1–4,7–9,16–20].

2 Methods
For the detection of earnings management, we used triangulation of methods: one of the most
frequently used model in this area, Beneish model [21], the model for Slovak companies 𝑀 −
𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 [9], which was created under the inspiration of the Beneish model and finally, the
model of the company's propensity score of manipulation 𝑃 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 [22]. In all three of
these methods, we use a set of variables, following Beneish's original approach. These
variables are listed in Table 1.
Table 1. Variables used in the models
Variable name

Index

𝐷𝑆𝑅𝐼

Days Sales in Receivables Index

𝐺𝑀𝐼

Gross Margin Index

𝐴𝑄𝐼

Asset Quality Index

𝑆𝐺𝐼

Sales Growth Index

𝐷𝐸𝑃𝐼

Depreciation Index

𝑆𝐺𝐴𝐼

Sales, General, and Administrative Expenses Index

𝐿𝑉𝐺𝐼

Leverage Index

𝑇𝐴𝑇𝐴

Total Accruals to Total Assets

The Beneish model is created using probit regression and indicates the tendency of
companies for fraudulent accounting processes [16]. This model was created using the
sample of 2,406 companies, of which 74 committed financial fraud during the years 1982 –
1992 and 2,332 companies that did not. The model tries to identify this behaviour in the
company by calculating the value of the so-called 𝑀 − 𝑠𝑐𝑜𝑟𝑒 according to the following
model
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𝑀 − 𝑠𝑐𝑜𝑟𝑒 = −4.840 + 0.920 ∙ 𝐷𝑆𝑅𝐼 + 0.528 ∙ 𝐺𝑀𝐼 + 0.404 ∙ 𝐴𝑄𝐼 + 0.892 ∙ 𝑆𝐺𝐼
+ 0,115 ∙ 𝐷𝐸𝑃𝐼 − 0.172 ∙ 𝑆𝐺𝐴𝐼 − 0.327 ∙ 𝐿𝑉𝐺𝐼 + 4.697 ∙ 𝑇𝐴𝑇𝐴

(1)

The dividing limit of the 𝑀 − 𝑠𝑐𝑜𝑟𝑒 is considered to be -2.22 in the Beneish model. The 𝑀 −
𝑠𝑐𝑜𝑟𝑒 higher than -2.22 indicates that the company probably applied opportunistic earnings
management and the value of M-score lower than this limit means that the company is not
suspicious of the fraudulent accounting processes. Beneish’s model correctly identifies from
58% to 76% of fraudulent companies [21].
Based on the idea of the Beneish model, a model for Slovak companies was created in
the study [9]. In this model, the variables listed in Table 1 are used, but in two consecutive
years - the year preceding the fraudulent conduct in the company (variables are marked by
lower case 𝑏) and the year in which the fraudulent conduct was detected (variables marked
by lower case 𝑡𝑓). This model is created using discriminant analysis, and the equation for
calculating the so-called 𝑀 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 is the following
𝑀 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 = 0.29 ∙ 𝐴𝑄𝐼𝑏 + 0.060 ∙ 𝐴𝑄𝐼𝑡𝑓 − 0.437 ∙ 𝐷𝐸𝑃𝐼𝑏 + 0.180 ∙ 𝐷𝐸𝑃𝐼𝑡𝑓
+ 0.100 ∙ 𝐷𝑆𝑅𝐼𝑏 + 0.667 ∙ 𝐷𝑆𝑅𝐼𝑡𝑓 + 0.943 ∙ 𝐺𝑀𝐼𝑏 + 1.511
∙ 𝐺𝑀𝐼𝑡𝑓 − 1.561 ∙ 𝐿𝑉𝐺𝐼𝑏 − 1.523 ∙ 𝐿𝑉𝐺𝐼𝑡𝑓 + 0.427 ∙ 𝑆𝐺𝐴𝐼𝑏
+ 0.681 ∙ 𝑆𝐺𝐴𝐼𝑡𝑓 − 0.051 ∙ 𝑆𝐺𝐼𝑏 + 1.920 ∙ 𝑆𝐺𝐼𝑡𝑓 + 0.497
∙ 𝑇𝐴𝑇𝐴𝑏 + 1.031 ∙ 𝑇𝐴𝑇𝐴𝑡𝑓 − 3.699

(2)

A positive value of the 𝑀 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 means that the company probably carried out
opportunistic earnings management to avoid its tax liabilities in the given year and negative
values indicate no fraudulent conduct in the company.
The third model applied in this study was created based on a set of the same variables as the
previous model, taking into account the variables from the original Beneish model, but in
two consecutive years. This model, in addition to classifying the company into the group of
suspicious from tax fraud or companies that are not suspicious, also quantifies the probability
of the company's propensity to manipulate. The model is created using logistic regression
and the equation for calculating the so-called propensity score 𝑃 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 of the profit,
manipulation is the following
𝑃 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 =

1
,
(1 + exp{𝑧})

(3)

where
𝑧 = 49.582𝐴𝑄𝐼𝑏 − 0.162𝐴𝑄𝐼𝑡𝑓 − 4.381𝐷𝐸𝑃𝐼𝑏 + 74.063𝐷𝐸𝑃𝐼𝑡𝑓 − 0.595𝐷𝑆𝑅𝐼𝑏
− 51.387𝐷𝑆𝑅𝐼𝑡𝑓 + 0.883𝐺𝑀𝐼𝑏 − 878.919𝐺𝑀𝐼𝑡𝑓
+ 172.012𝐿𝑉𝐺𝐼𝑏 + 123.410𝐿𝑉𝐺𝐼𝑡𝑓 − 24.118𝑆𝐺𝐴𝐼𝑏
− 30.941𝑆𝐺𝐴𝐼𝑡𝑓 + 29.541𝑆𝐺𝐼𝑏 − 200.461𝑆𝐺𝐼𝑡𝑓 − 2.998𝑇𝐴𝑇𝐴𝑏
− 104.104𝑇𝐴𝑇𝐴𝑡𝑓

(4)

The result of the application of this model is the quantification of the propensity score to the
manipulation of profits, in other words, the estimation of the probability of fraudulent
conduct of the company. Based on the value of the estimated probability, we can classify the
company either among those that are likely to realize earnings management or among those
where there is a low probability of the earnings management. Usually, a propensity score of
0.5 is used as a dividing criterion.
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3 Results
We applied the abovementioned three models to detect fraud in the preparation of financial
statements in Slovak companies. We used a sample of 1,900 Slovak companies, from which
we have empirical data from the years 2016 – 2018. To detect fraudulent company, we
applied all three mentioned models: the original Beneish model for 𝑀 − 𝑠𝑐𝑜𝑟𝑒, a
discriminant model for 𝑀 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 derived from this original model, and finally a model
for the propensity score estimation of the probability of fraudulent conduct in the enterprise
𝑃 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 . With this triangulation of methods, we want to show that in companies in
which the three models match in the classification of the companies, this behaviour is very
likely to occur. Table 2 shows the results.
Table 2. Identification of companies by triangulation of methods

potential fraudulent company
non-fraudulent company
match of fraud identification

Beneish model discriminant model propensity score model
𝑀 − 𝑠𝑐𝑜𝑟𝑒
𝑀 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘
𝑃 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘
743 (39.1%)
1,049 (55.2%)
927 (48.79%)
1,157 (60.9%)
851 (44.8%)
973 (51.2%)
621 (32.7%)
729 (38.4%)
685 (36.1%)
528 (27.8%)

In the first part of the table, we present the numbers and percentages of the entire set of
companies that the model identified as fraudulent and non-fraudulent companies. In the
second part of the table, we present the numbers and frequencies of those companies that
were identically identified by two or all three models as a fraudulent company. As shown in
Table 2, the Beneish model agrees with the 𝑀 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 model in 32.7% of enterprises,
with the 𝑃 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 model in 36.1% of enterprises. The Slovak 𝑀 − 𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 and 𝑃 −
𝑠𝑐𝑜𝑟𝑒𝑠𝑣𝑘 models match in 38.4% of companies, and finally, all three models identically
identified earnings management in 27.8% of companies.

4 Discussion
We find the results obtained in this study, where we identified the presence of earnings
management in a sample of Slovak companies using triangulation methods, very useful
because the application of three models strengthens the achieved results and the identical
classification of the company suggests that the earnings manipulation in the company
probably actually occurs. Also, two of the three models were created especially for Slovak
companies, using a real sample of data, so we consider their results to be sufficiently accurate.
Similar studies by the authors have been realized in other countries, for example, the study
[23] in the Federation of Bosna and Herzegovina, the study [24] in Turkey and study [25] in
Italy. These authors also used the Beneish model and adapted it to the conditions of a given
country by changing the coefficients in the original model, or also by omitting some
variables.
The weakness of this study can be considered the fact that the Slovak models were created
on a relatively small sample of companies, as it is difficult to obtain real data on companies
in which fraudulent conduct has been proven in the past. In the further continuation of this
study, it would be appropriate to expand this database and verify the classification abilities
of the created models, but also to verify their possibilities of application on companies from
another country.
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