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Abstract

Research background: All over the world, any information about the
earnings manipulation is very important for all the stakeholders of the
companies. Therefore, it is necessary to detect this situation in a certain way.
The global practice has shown that it is appropriate to create detection
models and it would be very useful to specify individual sectors or the
groups of sectors of economic activities of companies.

Purpose of the article: The article aims to the financial ratios of Slovak
companies that are globally used in the detection of earnings management.
Based on hierarchical cluster analysis we identify groups of economic
activities (according to the international NACE classification) with similar
financial characteristics.

Methods: For efficient earnings manipulation detection, high-quality and
up-to-date financial data is required. We used financial data of real Slovak
companies from the year 2018 obtained from international database
Amadeus. After a precise pre-preparation of the dataset, we use the standard
clustering procedures. Using the analysis of the dendrogram, the groups of
the companies with their economic activities are identified.

Findings & Value added: The results of the analysis show that there exist
logical groups of NACE categories of economic activity of companies with
similar characteristics. Regarding potential earnings manipulation,
companies in these groups are as similar as possible. Therefore, financial
characteristics can be analyzed together, and more accurate detection models
could be created for them.
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1 Introduction

Earnings management is a current topic in the financial management research area.
However, in Slovakia, this topic is not yet very widespread, and this research area has not
been elaborated in more detail yet. Nevertheless, it is a phenomenon of the modern approach
to the reporting of accounting information and the related accounting decisions of managers
that may affect the overall results of financial statements. [1,2]

Many companies use earnings management as a tool to maintain stable profit growth or
prevent “red numbers” in financial statements. Understanding the issues of earnings
management and the reasons for its implementation is essential for users of the financial
statements.

For detecting earnings management in companies, it has so far been developed several
models that tend to be used for this purpose in practice. Well-known models that are most
used in practice include, for example, the Jones model [3] and its various modifications, or
the Beneish model [4]. These models use different approaches and are created by different
statistical tools, but their common feature is that they were on their basis created using
corporate accounting data. In creating such a model for identifying earnings management in
a company, one of the important facts may be the sector of the economic activity, in which
the company operates. [5,6] Therefore, in this article, we have focused on the sectors of
economic activity, given by the NACE classification of Slovak companies. This article aims
to find such groups of NACE activities in which enterprises are so similar that it is appropriate
to evaluate them together and in the case of creating a model for identifying earnings
management it is possible to create a common model for these groups. This is done by
application of the cluster analysis. The contribution of this study is therefore to find segments
of economic activities of companies, which eliminates the potential need to create models for
individual sectors. Moreover, this article contributes to this area also because there are so far
studies dealing with the issue of earnings management in Slovakia and, therefore, we
consider the cluster analysis of Slovak companies to be innovative.

The rest of the paper is organized as follows. The Literature review section highlights the
studies of several authors, aimed at the problematic of earnings management and its
detection. The second part is the Methods, briefly describing the theoretical basis of the
cluster analysis used in this study. In the third section, the results of the clustering of
economic activities of Slovak companies are listed. Discussion section shows the possible
future direction and continuation of this study.

1.1 Review

The topicality of the topic of earnings management is visible also with regard to the
studies of many authors, currently published. They address this issue from many
perspectives. In the study [7], the authors examine the influence of positive and negative
discretionary accrual management on the stock price. They found that discretionary accrual
management overestimates the company, causing its stock prices to rise. The study [8]
mentions the topic of earnings management in connection with the analysis of the relationship
between sustainability and reliability in banking. In the study [9], the authors deal with the
influence of the result of earnings management from the point of view of the interest of
shareholders towards the interests of the company's managers and also the methods of
earnings management on the credibility of the company for shareholders. In the study [10],
the authors examine the impact and occurrence of manipulation activities in the area of
pension management and the development of pension plans. The study [11] focuses on
examining the relationship between environmental (carbon) performance and earnings
management in the European capital market. In the study [12] the authors focused on
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researching various aspects of discretionary accruals, comparing the performance of the
Jones Model, the Modified Jones Model, and the Performance Matched Model for non-
financial corporations in the GCC region.

Several authors deal with the issue of earnings management also in Slovakia. There are
not many of these studies, this issue is dealt by only a few authors, for example [13-16].

2 Methods

The main goal of the cluster analysis is to find and identify homogeneous subgroups in a
sample. It is an exploratory analytical tool that aims to classify different objects into so-called
clusters with a maximum degree of association between objects in the same group and a
minimum degree of association between objects in different groups. It is used to reveal the
structure of data without the need to interpret its existence. [17]

The set of clustering methods is based on the determination of the similarity of the objects
to be assigned to one cluster. The similarity is a measure of the extent to which the objects
can be considered the same. It is most frequently used with similar degrees of similarity with
a measure based on distance.

From the commonly used distances, the Squared Euclidean distance is used in this paper.
It is defined by the relation

K
dij = Z(xik - xjk)zr (1)
k=1

where x;; is the value of the k-th variable for the i-th object and x;; is the value of the k-th
variable for the j-th object and K is the number of variables used for clustering. The values
of this distance for all object pairs form a similarity matrix, the calculation of which is the
first step of the cluster analysis. [18]

The next step is the formation of clusters. The selection of procedures for their creation
determines how clusters are formed and how the similarity of objects in the cluster is
calculated. The methods used to cluster objects are most often divided into the hierarchical
and non-hierarchical, according to how the system forms the resulting clusters. The
hierarchical procedures used in this paper provide an overview of the complete structure of
the system of input objects, for example through its graphical representation by the so-called
dendrogram. Another advantage of a hierarchical procedure is the fact that it is not necessary
to know the resulting number of clusters in advance. [19]

Hierarchical clustering is mostly agglomerated. In this case, the procedure starts with each
object considered as one cluster, then two clusters with the smallest distance (with the
greatest similarity) are connected to one cluster. Subsequently, an object with the smallest
distance from these two is joined to this cluster, or if it has a smaller distance from the fourth
object, they create together a new cluster. This process is then repeated. Objects are either
added to existing clusters, new clusters are created, or existing clusters are combined. In the
last step of the hierarchical procedure, all objects form a single cluster. [20]

In this paper, the Ward method to form the clusters is used. This method is different from
other clustering methods because it uses Analysis of variance to form clusters. The principle
is the minimal growth of the within-group variability by adding a new object to the cluster.
This method leads to the formation of clusters of approximately the same shape and size.
Also, there exists the tendency of the method to remove small clusters.

For identifying the groups (clusters) of economic activities of the companies (according
to the international NACE classification) with similar financial characteristics, a hierarchical
cluster analysis is used in this study. For this study, we used the roughest categorization of
economic activities with respect to the entire NACE sections presented in Table 1.
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Table 1. NACE sections.

Code Economic Area
A Agriculture, forestry and fishing
B Mining and quarrying
C Manufacturing
D Electricity, gas, steam, and air conditioning supply
E Water supply; sewerage, waste management and remediation activities
F Construction
G Wholesale and retail trade; repair of motor vehicles and motorcycles
H Transportation and storage
I Accommodation and food service activities
J Information and communication
K Financial and insurance activities
L Real estate activities
M Professional, scientific, and technical activities
N Administrative and support service activities
¢ Public administration and defence; compulsory social security
P Education
Q Human health and social work activities
R Arts, entertainment, and recreation
S Other service activities

We use the database of 13,369 Slovak companies. The data, obtained from database
Amadeus, contains the values of 19 variables from the year 2018. Table 2 lists these variables.
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Table 2. List of variables.

No Code Label
1 TOAS Total Assets
2 SHFD Shareholders’ Funds
3 CURR Current Ratio
4 RSHF ROE using P/L before tax
5 FIAS Fixed Assets
6 IFAS Intangible Fixed Assets
7 TFAS Tangible Fixed Assets
8 CUAS Current Assets
9 STOK Stocks
10 DEBT Debtors
11 CASH Cash and Cash Equivalent
12 NCLI Non-Current Liabilities
13 CULI Current Liabilities
14 RTAS ROA using P/L before tax
15 SOLL Solvency ratio (Liability based)
16 OPPL Operating P/L
17 TURN Sales
18 WKCA Working Capital
19 DEPR Depreciation & Amortization

3 Results

We applied the aforementioned hierarchical procedure for clustering the NACE
categories. We used a dataset consisting of empirical data from the year 2018 calculated
using the financial statements of 13,369 real Slovak companies. Hierarchical clustering of
NACE categories was performed based on selected descriptive characteristics calculated for
individual NACE categories. Specifically, we used mean values, medians, standard
deviations, and minimum and maximum values of 19 financial variables (see Table 2). The
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square Euclidean distance defined by equation (1) was used as a measure of similarity. We
used Ward's method in the clustering process.

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

1] g 10 15 20 25
P. Education 16 . ; . : .
S. Cther service activities 18
R. Arts, entertainment and recreation 18
A Agricutture, forestry and fishing 1
|. Accommedation and food service activities 9
F. Construction 6
M. Administrative and support service activities 14
L. Real estate activities 12
M. Professional, scientific and technical activities 13 J
= C. Manufacturing 3
I(]B;ﬁl-:holesale and retail tracle; repair of motor vehicles and 7
J. Infarmation and communication 10
Q. Human heatth and social wark activities 17
D. Electricity, gas, steam and air conditioning supply 4
Fél\;:\éﬂig;igxgpl i; sewerage, waste management and g J
E. Mining and guarrying 2 7
K. Financial and insurance activities 11
H. Transportation and storage g
Sé;ﬁlitc administration and defence; compulsory social {5

Fig. 1. Dendrogram.

All steps of the analysis were performed using IBM SPSS Statistics. The final result is
described by the dendrogram shown in Figure 1. It presents gradual clusters of NACE
categories from individual sections (individual clusters) to the inclusion of all sections in
a single cluster. The dendrogram shows that it is possible to identify two or (better) three
clusters of NACE categories. The classification of the categories into three clusters is as
follows.

o The first cluster

o Agriculture, forestry, and fishing
oF. Construction
ol. Accommodation and food service activities
oL. Real estate activities
oM. Professional, scientific and technical activities
oN. Administrative and support service activities
oP. Education
oR. Arts, entertainment, and recreation
o S. Other service activities
e The second cluster
o C. Manufacturing
0 G. Wholesale and retail trade; repair of motor vehicles and motorcycles
o The third cluster
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oB. Mining and quarrying

oD. Electricity, gas, steam, and air conditioning supply

o E. Water supply; sewerage, waste management and remediation activities

o H. Transportation and storage

oJ. Information and communication

oK. Financial and insurance activities

0 O. Public administration and defence; compulsory social security

0 Q. Human health and social work activities

The companies belonging to the three created clusters can be analysed together when

identifying earnings management. Another option is a solution with two clusters, where the
second and third clusters from the previous solution were consequently merged.

4 Discussion and conclusions

As we outlined in this article, the issue of earnings management in the company is
currently very topical. To identify it, models based generally on the financial data of
companies are created. These models, or in general the issue of earnings management, is
often analysed in various sectors of economic activity. Very often, for example, studies focus
on earnings management in banks, for example [21] focused on African banks, [22] on US
banks, [23] analysed Iranian banks and [24] Islamic banks. Other areas of application include,
for example, insurance, which have been addressed by [25]. We would find many more such
areas, but it is not clear whether the results of these studies can be generalized to other sectors.
Therefore, the analysis of these sectors and characteristics of companies operating in them in
Slovakia using the application of cluster analysis is beneficial and the results can be further
used in the analysis of earnings management issues in companies, or finally, in the creation
of models for its identification. The derivation of the model of identification of earnings
management in companies in Slovakia represents a possible further direction and use of the
results of this study.

This research was financially supported by the Slovak Research and Development Agency — Grant NO.
APVV-17-0546: Variant complex model of Earnings management in conditions of Slovak republic as
an essential tool of the market uncertainty.
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