ZU — UNIVERSITY OF ZILINA
Faculty of Operation and Economics of Transport and Communications,
Department of Economics

GLOBALIZATION AND ITS SOCIO-ECONOMIC CONSEQUENCES

18™ International Scientific Conference

Proceedings

(Part IV. — Behavioural Finance)

10" — 11" October 2018
Rajecke Teplice, Slovak Republic



ORGANIZED BY

ZU — UNIVERSITY OF ZILINA, Faculty of Operation and Economics of Transport and
Communications, Department of Economics.

EDITED BY
prof. Ing. Tomas Kliestik, Ph.D.

TITLE
Globalization and Its Socio-Economic Consequences

ISSUED IN
Zilina, Slovakia, 2018, 1% edition

PAGES
2926

ISSUED BY
ZU - UNIVERSITY OF ZILINA

PRINTED IN
GEORG, Bajzova 11, 010 01 Zilina, Slovak Republic

NUMBER OF COPIES
80 (each part)

Not for sale

ISBN 978-80-8154-249-7
ISSN 2454-0943



18" International Scientific Conference Globalization and Its Socio-Economic Consequences
University of Zilina, Faculty of Operation and Economics of Transport and Communications, Department of

Economics

10t — 11% October 2018

GUARANTEES OF THE CONFERENCE
prof. Ing. Tomas KLIESTIK, Ph.D.
Dr.h.c. prof. Ing. Tatiana COREJOVA, Ph.D.
prof. Ing. Anna KRIZANOVA, CSc.

PROGRAMME COMMITTEE
prof. Ing. Tomas KLIESTIK, Ph.D. — chairman
assoc. prof. Ing. Viera BARTOSOVA, Ph.D.
prof. Ing. Jaroslav BELAS, PhD.

prof. Dr. Stefan BOJNEC, Ph.D.

prof. Jelena BOROCKI

Dr.h.c. prof. Ing. Tatiana COREJOVA, Ph.D.
assoc. prof. Ing. Viktor V. DENGOQV, Ph.D.

assoc. prof. Ing. Beata GAVUROVA, MBA.
PhD.

prof. Ing. Valentina V. GERASIMENKO, Ph.D.

assoc. prof. Ing. Ales HES, CSc.

Dr. Anita KOLNHOFER-DERECSKEI
prof. Dr. Barbara KOS, Ph.D.

assoc. prof. Pavol KRAL, Ph.D.

prof. Ing. Anna KRIZANOVA, CSc.
prof. Dr. Colin W. LAWSON

assoc. prof. George LAZAROIU, PhD.

prof. Ing. Zbigniew LUKASIK, DrSc.
JUDr. Mgr. Martina LUBYOVA, Ph.D.

prof. Ing. Alexander N. LYAKIN, DrSc.
prof. Ing. Olga P. MOLCHANOVA, Ph.D.

assoc. prof. Ing. Hussam MUSA, Ph.D.

University of Zilina, Slovak Republic
University of Zilina, Slovak Republic

University of Zilina, Slovak Republic

University of Zilina, Slovak Republic
University of Zilina, Slovak Republic

Tomas Bata University in Zlin, Czech
Republic

University of Primorska, Slovenia
University of Novi Sad, Serbia
University of Zilina, Slovak Republic

Saint Petersburg State University, Russian
Federation

Technical University of Kosice, Slovak
Republic

Lomonosov Moscow State University,
Russian Federation

University of Finance and Administration,
Praha, Czech Republic

Obuda University, Budapest, Hungary
Economics academa, Katowice, Poland
University of Zilina, Slovak Republic
University of Zilina, Slovak Republic
University in Bath, United Kingdom

Spiru Haret University, Bucharest,
Romania

University of Technology, Radom, Poland

Slovak Academy of Sciences, Slovak
Republic

Saint Petersburg State University, Russian
Federation

Lomonosov Moscow State University,
Russian Federation

Matej Bel University, Banska Bystrica,
Slovak Republic



18" International Scientific Conference Globalization and Its Socio-Economic Consequences
University of Zilina, Faculty of Operation and Economics of Transport and Communications, Department of

Economics

10t — 11% October 2018

prof. univ. dr. Elvira NICA
prof. Ing. Jan POKRIVCAK, Ph.D.
prof. Gheorghe H. POPESCU, PhD.

prof. Dr. Mladen RADISIC

assoc. prof. Mariana SEDLIACIKOVA, PhD.

assoc. prof. Pengfei SHENG, Ph.D.

prof. nadzw. dr hab. Wlodzimierz SROKA
Ing. Jarmila STRAKOVA, PhD.

Dr. phil., prof. Velga VEVERE
assoc. prof. Ing. Marek VOCHOZKA, MBA,

Ph.D.
prof. Ing. Natalia A. ZHURAVLEVA, PhD.

Bucharest University of Economic Studies,
Romania

Slovak University of Agriculture in Nitra,
Slovak Republic

Dimitrie Cantemir Christian University,
Bucharest, Romania

University of Novi Sad, Serbia

Technical University in Zvolen, Slovak
Republic

University of Henan, People Republic of
China

University of Dabrowa Gornicza, Poland

The Institute of Technology and Business
in Ceske Budejovice, Czech Republic

The University College of Economics and
Culture, Latvia

The Institute of Technology and Business
in Ceske Budejovice, Czech Republic

Emperor Alexander | St. Petersburg State
Transport University, Russian Federation



18" International Scientific Conference Globalization and Its Socio-Economic Consequences
University of Zilina, Faculty of Operation and Economics of Transport and Communications, Department of

Economics

10t — 11% October 2018

REVIEWED BY

assoc. prof. Ing. Viera BARTOSOVA, Ph.D.

prof. Ing. Jaroslav BELAS, PhD.

Dr.h.c. prof. Ing. Tatiana COREJOVA, Ph.D.
assoc. prof. Ing. Viktor V. DENGOV, Ph.D.
prof. Ing. Valentina V. GERASIMENKO, Ph.D.

assoc. prof. Ing. Ales HES, CSc.

Dr. Anita KOLNHOFER-DERECSKEI
prof. Ing. Tomas KLIESTIK, Ph.D.,

assoc. prof. Jana KLIESTIKOVA, Ph.D.
assoc. prof. Pavol KRAL, Ph.D.

prof. Ing. Anna KRIZANOVA, CSc.
assoc. prof. Gheorghe LAZAROIU, PhD.

prof. Ing. Alexander N. LYAKIN, DrSc.,
prof. Ing. Olga P. MOLCHANOVA, Ph.D.

assoc. prof. Ing. Hussam MUSA, Ph.D.,
prof. univ. dr. Elvira NICA

assoc. prof. Gheorghe H. POPESCU, PhD.

assoc. prof. Mariana SEDLIACIKOVA, PhD.

prof. nadzw. dr hab. Wlodzimierz SROKA
Dr. phil., prof. Velga VEVERE

assoc. prof. Ing. Marek VOCHOZKA, MBA, Ph.D.

prof. Ing. Natalia A. ZHURAVLEVA, PhD.

University of Zilina, Slovak Republic
Tomas Bata University in Zlin, Czech
Republic

University of Zilina, Slovak Republic
State University in St. Pettersburg, Russia
Lomonosov Moscow State University,
Russian Federation

University of Finance and
Administration, Praha, Czech Republic
Obuda University, Budapest, Hungary
University of Zilina, Slovak Republic
University of Zilina, Slovak Republic
University of Zilina, Slovak Republic
University of Zilina, Slovak Republic

Spiru  Haret University, Bucharest,
Romania

State University in St. Petersburg, Russia

Lomonosov Moscow State University,
Russian Federation

Matej Bel University, Banska Bystrica,
Slovak Republic

Bucharest University of Economic
Studies, Romania

Dimitrie Cantemir Christian University,
Bucharest, Romania

Technical University in Zvolen, Slovak
Republic

University of Dabrowa Gornicza, Poland
The University College of Economics
and Culture, Latvia

The Institute of Technology and
Business in Ceske Budejovice, Czech
Republic

Emperor Alexander | St. Petersburg
State Transport University, Russian
Federation



18" International Scientific Conference Globalization and Its Socio-Economic Consequences
University of Zilina, Faculty of Operation and Economics of Transport and Communications, Department of
Economics 10" — 11 October 2018

PUBLICATION ETHICS AND MALPRACTICE STATEMENT

The conference Globalization and its socio-economic consequences fulfils the requirements
of the publishing process, it recognizes the ethical responsibilities of all parties of the
publication process. Thus, we take our duties of guardianship over all stages of publishing very
seriously and we recognize our ethical duties and other responsibilities.

Editorial Board

The editor and the guarantees of the conference are recognized experts in their fields, their
full names and affiliations are provided on the conference website in the section Home on the
conference website. The contact information for the editorial team is on the conference website,
section Contact on the conference website.

Authors and Authors responsibilities

The paper must be an original unpublished work written English, Slovak or Czech languages.
The submitted paper should neither be published before nor be under consideration for
publication in another conference proceedings or journal. Authors, whose names appear on the
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website). There is a publication fee for the paper processing (section Conference fee on the
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All papers are subjected to a double-blind, peer-review process. Firstly, each submission is
reviewed by the conference editors, who may reject it, if it is not dealing with the subject matter
of the conference and does not meet the conference requirements or if it is of a low quality. In
the second stage of the review process, the paper is sent to two independent reviewers.
Reviewers are asked to evaluate the paper and they may recommend to: (i) accept the paper in
the current form, (ii) accept the paper with minor correction, (iii) accept the paper with major
corrections, (iv) accept the paper only after corrections and repeated review, and (v) reject the
paper. Reviewers include the recommendations and comments, which are then sent to the
author(s). The editors should not reverse decisions on publication unless serious problems are
identified.

Each paper must be submitted by e-mail to: globalizacia@fpedas.uniza.sk. The paper is
successfully submitted if the author receives a confirmation e-mail.

Peer-review process
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editors are guided by the policies of the conference editorial team and constrained by such legal
requirements as copyright infringement and plagiarism. Papers that do not fit the ethics policy
or do not meet the requirements of the conference will be rejected before the peer-review
process. Papers that are not properly prepared will be returned to the authors for revision and
resubmission.

Once a paper passes the editorial checks, it will be assigned to two independent experts for
a double-blind peer-review. Judgements should be objective, reviewers should have no conflict
of interest and should point out relevant published work which is not yet cited. Reviewed
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The editors and reviewers should evaluate manuscripts for their intellectual content without
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e Any facts that might be perceived as a possible conflict of interest of the author(s) must
be disclosed in the paper prior to submission.

e Authors should accurately present their research findings and include an objective
discussion of the significance of their findings.

o Data and methods used in the research need to be presented in sufficient detail in the
paper.

e Simultaneous submission of manuscripts to more than one conference proceedings or
journal is not tolerated.

e Republishing content that is not novel is not tolerated.

o If errors and inaccuracies are found by the authors after publication of their paper or
some corrections are to be made, they need to be promptly communicated to the editors
of this conference so that appropriate actions can be taken.

o Plagiarism, data fabrication and image manipulation are not tolerated and the following
measures will be taken accordingly. First, the manuscript that has been proven to be
involved in plagiarism will be immediately rejected along with the immediate rejection
of any other manuscript submitted by the same authors. Second, each author involved in
the violating manuscript will be banned from submitting any new manuscript to the
conference in a period of two years.

For any complaints or concerns with regard to any publishing article, please contact us at
globalizacia@fpedas.uniza.sk. We will acknowledge your e-mail and provide an estimated
time to study and solve your complaints or concerns.

Retraction and correction policy

The editors are committed to upholding the integrity of the literature and publishes
editorially significant correction dependent on the situation. In all cases, the original articles
will be removed and replaced with a note stating the reason of retraction and with the corrected
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version. If plagiarism is found, a whole article will be removed from the conference
proceedings.

When an author discovers a significant error or inaccuracy in their own published work, it
is the author’s obligation to promptly notify the conference editors or publisher and cooperate
with the editors to retract or correct the paper. If the editors or the publisher learns from a third
party that a published work contains a significant error, it is the obligation of the author to
promptly retract or correct the paper or provide evidence to the editor of the correctness of the
original paper.

Originality and plagiarism

The authors should ensure that they have written entirely original works, and if the authors
have used the work and/or words of others, then this has been appropriately cited or quoted.
Plagiarism takes many forms, from rewriting another’s paper as the author’s own paper to
copying or paraphrasing substantial parts of another paper (without attribution and citation), to
claiming results from research conducted by others. Plagiarism in all its forms constitutes
unethical publishing behaviour and is unacceptable.

Authorship of the paper

Authorship should be limited to those who have made a significant contribution to the
conception, design, execution, or interpretation of the reported study. All those who have made
significant contributions should be listed as co-authors. Where there are others who have
participated in certain substantive aspects of the research project, they should be acknowledged
or listed as contributors. The corresponding author should ensure that all appropriate co-authors
and no inappropriate co-authors are included on the paper and that all co-authors have seen and
approved the final version of the paper and have agreed to its submission for publication.

Copyright and Access

The author(s) must agree that the published version of the paper will be placed on the website
of the conference (in pdf format) in the conference proceedings. Before an article goes to print,
the author(s) must sign and return the copyright agreement (a scanned signed copy in pdf).

Archiving

The editors ensure digital preservation of access to the conference proceedings content on
the conference website. All the printed issues of the conference proceedings are available in the
registry and library of the Department of Economics, Faculty of Operation and Economics of
Transport and Communications at the University of Zilina.

Website

The editors ensure that the conference website, including the text that it contains,
demonstrates that care has been taken to ensure high ethical and professional standards.

Publishing schedule

Conference Globalization and its socio-economic consequences is a peer-reviewed scientific
conference published by the University of Zilina.

Name of the conference

Conference Globalization and its socio-economic consequences is unique and it cannot be
easily confused with other conferences or misled potential authors and readers about the
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Abstract. In today's globalized world, there is an increasing emphasis on financial education.
The aim of this paper is to assess the level of financial literacy among full time higher
education students in relation to their own finances. Primary data were obtained by a
guantitative research using a questionnaire survey (n = 446) during the autumn of 2017
amongst full time bachelor’s and master’s degree students at the Faculty of Physical
Education and Sports, Charles University in Prague. The results show that 95% of students
responded “yes or rather yes” to the question if they are aware of the state of their finances
while 5% of respondents were not aware of their instantly disposable income. 80 % of the
respondents monitor their personal income and expenditures by doing a budget, mostly by
means of internet or computer applications. 20 % of respondents do not monitor their own
finances either, because they do not consider it necessary or they do not have time. Almost 71
% of respondents save a part of their income for unexpected expenses while nearly 30 % of
the respondents do not make financial provisions. Statistical evaluation proved a dependence
between the field and the level of study and the responses mentioned above.

Keywords: budget, finance, financial literacy, student, own sources, university

JEL Classification: A20, D14, G10, 122

1. Introduction

Finance and financial flows can be seen as an extremely important part of today's modern
society. The ability to manage one's personal finance is becoming more and more important in
the globalized world. If individuals are unable to manage their finance, it is not only their own
problem, but also a problem of the whole society (Haiyang & Volpe, 1998; Lusardi &
Mitchell, 2014).

The world's authors, educators, and experts focused on financial literacy generally agree
that the majority of the population is not sufficiently financially literate (Allgood & Walstad,
2016; Perry, 2008). This is especially critical with young people (da Silva et al., 2017). We
can see similar results in the Czech Republic (Beranova et al., 2017; Sima et al., 2018;
Opletalova, 2014).
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Young people’s attitudes towards finance may differ. Jorgensen and Savla (2010) state that
parents also have a direct and quite significant influence on their children's financial attitudes.
Financial attitudes and good financial literacy at a young age are a useful tool for making
optimal financial decisions - which then in turn can have an influence on one's entire life
(Japelli & Padula, 2013; Calcagno & Monticone, 2015).

The aim of this paper is to evaluate the financial literacy of bachelor's and master's students
of both an economic and non-economic field in relation to their own attitudes towards their
finance, and specifically their approach to managing their money, tracking it, and saving for
unexpected situations. This evaluation will be based on a primary study conducted by the
authors.

The chapter Introduction sets out the theoretical framework. The chapter Methods and
Materials shows how the primary study was conducted and describes the respondent sample
based on basic social and demographic characteristics. In Results and Discussion we present
the results of the study and discuss and compare the findings of the study with similar studies
in the field. The chapter Conclusion summarizes the most important findings.

2. Methods and Materials

The theoretical background of this paper is based on an analysis of secondary sources
gained from scholarly papers and specialized literature. Primary data have been obtained
through a conducted survey.

The questionnaire survey was conducted using paper questionnaires during the academic
year 2017/2018. The respondents were full-time bachelor's and master's students of two
programmes: Physical education and sport (TVS, a non-economic programme) and Physical
education and sport management (MNG, an economic programme) at the Faculty of Physical
Education and Sport at Charles University. The selective sample was intentional, with 446
respondents taking part in the financial literacy questionnaire survey. The paper focuses on
questions related to approaches to personal finance management, tracking, and to saving
money for unexpected situations.

Basic sociodemographic factors of the reference group of respondents were as follows:

Table 1: Sociodemographic factors of respondents in %.

Female 37.00
Gender

Male 63.00

Bachelor's degree 56.50
Level of study

Master’s degree 43.50

TVS 49.55
Field of study

MNG 50.45

Prague 38.34

Central Bohemian Region 23.99

Usti Region 4.04
Permanent Residence South Bohemian Region 6.05

Hradec Kralové Region 6.50

Pardubice Region 4.93

Vysoc¢ina Region 2.47
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Plzen Region 4.48
Moravian-Silesian Region 1.45
Karlovy Vary Region 2.24
Liberec Region 4.26
South Moravia Region 0.90
Zlin Region 0.90
Olomouc Region 0.45
up to 500 inhabitants 5.61
501 — 2 000 inhabitants 7.17

. . 2 001 — 5 000 inhabitants 5.16

Size of Place of Residence - ;

5 001- 10 000 inhabitants 8.52
10 001 — 50 000 inhabitants 21.52
over 50 000 inhabitants 52.02

Source: Own research, 2017

The contingency table is used for transparent visualization of mutual relations of two
statistical variables. The type of the contingency table is given by the number of rows r and
the number of columns s, is means » x s (Hindls, 2007). Obviously, ,2 is a measurement of the
overall dissimilarity of , and ,, . The bigger the difference between observed and expected

values, the higher the test statistic 2.

ni.nj
myy =" (1)
5 Z (frequency observed — frequency expected)? )
= frequency expected

X :ii(”ﬂ —mU-)E/mU- 3

i=1j=1

i and j are indexes of rows and columns, nj; are observed marginal frequencies, ni and n;j are
marginal totals, n is grand total of observations, m;jj are expected frequencies. We compare 4>
to the critical value 42 with a chi-square distribution of (r-1)(s-1) degrees of freedom at the
chosen level of significance. We reject the hypothesis if ,2 is larger than the table value. This
test is valid asymptotically, and thus can only be applied if there are a sufficient number of
observations. All expected values ought to be higher than one (Hendl, 2009); at the same time,
the table should not contain more than 20% theoretical incidence rates (frequencies) of less
than 5. Where zero values occur in any of the fields, we proceed to analyse a derived table,
created by merging a small number of categories (Hendl, 2009). Cramér's V was used to
determine the degree of association between the variables.

The data analysis was focused on the following tested hypotheses.
Table 2: Summary of tested hypotheses.

Nr. of

Hypo Text of Hypothesis

thesis

HO, The overview over the amount of money the respondents have at the moment is not dependent on
respondent gender.
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The overview over the amount of money the respondents have at the moment is not dependent on

HO: respondent field of study.

The overview over the amount of money the respondents have at the moment is not dependent on

HOs respondent level of study.

HO.4 Tracking personal income and expenses, or budgeting is not dependent on respondent gender.

HOs Tracking personal income and expenses, or budgeting is not dependent on respondent field of study.

HOs Tracking personal income and expenses, or budgeting is not dependent on respondent level of study.

HO; Saving part of one's income in case of unpredictable expenses is not dependent on respondent gender.

Saving part of one's income in case of unpredictable expenses is not dependent on respondent field of

H
Os study.
HO Saving part of one's income in case of unpredictable expenses is not dependent on respondent level of
9
study.

Source: Own research, 2017

The following abbreviations are used in this paper: TVS = Physical Education and Sports;
MNG = Management of Physical Education and Sports; FTVS = Faculty of Physical
Education and Sports; UK = Charles University.

3. Results and Discussion

The respondents’ gender, field of study, and level of study are very important attributes
when studying university students' attitudes to finance. This chapter tests these variables in
relation to selected questions.

Table 3: Relation between personal finance overview and respondents' gender, field of study and level of study.

Gender/Answer yes rather yes rather no | no
Female 108 51 4 0
Male 158 107 18 0
Total 266 158 22 0
Field of study / Answer yes rather yes ratherno | no
MNG 171 48 6 0
TVS 95 110 16 0
Total 266 158 22 0
Level of study / Answer yes rather yes ratherno | no
Bachelor's 190 57 5 0
Master's 76 101 17 0
Total 266 158 22 0

Source: Own research, 2017

94.9% of all respondents (answers "yes and rather yes") state they have an overview of how
much money they have at their disposal at the moment, meaning in cash, in their current
account, in their savings account, etc. Only 5.1% respondents chose the answer "rather no".
This corresponds with Belds et al.'s (2016) claims. They say that personal finance
management and overview create prerequisites for a good and successful financial life. Da
Silva et al. (2017) also mention this, stating that the inability to track and manage one's
income and expenses can cause both economic and social problems. The chi-squared value,
6.33, is over 5.99, which is the critical value of distribution, at 1 degree of freedom, for level
0.95. The null hypothesis can therefore be rejected. The overview over the amount of money
that university students have at the moment is dependent on respondent gender. Gender
differences in financial attitudes and financial literacy in general are confirmed for example by
study of OECD (2012).
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97.3% of all TVS respondents stated they have an overview of the money at their disposal
(with many more answering "yes" than "rather yes™). Only 2.7% do not have an overview
("rather no"). When it comes to the TVS field, the results are similar: 92.8% answered they
had an overview of their finances (with many more answering "rather yes" than "yes™). The
chi-squared value, 50.60, is over 7.81, which is the critical value of distribution, at 1 degree of
freedom, for level 0.95. The null hypothesis can therefore be rejected. The overview of the
amount of money that university students have at the moment is dependent on the field of
study of the respondent.

59.6% of respondents in the master's and bachelor's programmes answered they had an
overview of their income ("yes"). 35.4% answered "rather yes" and only 5% answered they
rather did not have an overview. The chi-squared value, 61.15, is over 7.81, which is the
critical value of distribution, at 1 degree of freedom, for level 0.95. The null hypothesis can
therefore be rejected. The overview of the amount of money that university students have at
the moment is dependent on the level of study of the respondent.

Table 5: Relation between income tracking, or budgeting, and respondent's gender, field of study and level of
study.

Gender / Answer yes rather yes rather no no
Female 190 57 0 0
Male 76 101 0 0
Total 266 158 0 0
Field of study / Answer yes rather yes rather no no
MNG 188 37 0 0
TVS 167 54 0 0
Total 355 91 0 0
Level of study / Answer yes rather yes rather no no
Bachelor's 219 33 0 0
Master's 136 58 0 0
Total 355 91 0 0

Source: Own research, 2017

The results in Table 5 show that tracking personal income and expenses, or budgeting, is
normal for most respondents. Tomaskova et. al. (2011) also concur, stating that only
financially literate individuals can responsibly manage their personal budgets. No dependency
was proven from the point of view of gender, meaning the chi-squared value 1.10, is less than
3.85, which is the critical value of distribution, at 1 degree of freedom, for level 0.95. The null
hypothesis therefore cannot be rejected. Tracking personal income and expenses is therefore
not dependent on respondent gender. Dependency was proven from the point of view of field
of study, meaning the chi-squared value 4.38, is less than 3.84, which is the critical value of
distribution, at 1 degree of freedom, for level 0.95. The null hypothesis can therefore be
rejected. Dependency was also proven from the point of view of level of study, meaning the
chi-squared value 19.05 is less than 3.84, which is the critical value of distribution, at 1 degree
of freedom, for level 0.95. The null hypothesis can therefore be rejected. Tracking personal
income and expenses is dependent on the respondents’ field of study and level of study. None
of the respondents stated they did not track their expenses at all (nobody chose the answers
"rather no" or "no").
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Table 6: Relation between saving money in case of unexpected situations, and respondent's gender, field of study
and level of study.

rather

Gender / Answer yes rather yes no no
Female 120 43 0 0
Male 196 87 0 0
Total 316 130 0 0
Field of study / Answer yes rather yes ;zéther no
MNG 164 61 0 0
TVS 152 69 0 0
Total 316 130 0 0
Level of study / Answer | yes rather yes ;%ther no
Bachelor's 181 71 0 0
Master's 135 59 0 0
Total 316 130 0 0

Source: Own research, 2017

In case of saving money for cases of unexpected expenses, no dependency was proven.
70.85% of the total number of respondents answered that they saved some of their income
("yes™) and 29.15% answered "rather yes". None of the respondents stated they saved no
money at all. No dependency was proven from the point of view of gender, meaning the chi-
squared value 0.95, is less than 3.84, which is the critical value of distribution, at 1 degree of
freedom, for level 0.95. The null hypothesis therefore cannot be rejected. Dependency was
also not proven from the point of view of field of study, meaning the chi-squared value 0.91,
is less than 3.84, which is the critical value of distribution, at 1 degree of freedom, for level
0.95. The null hypothesis therefore cannot be rejected. There was also no proven dependency
from the point of view of level of study, because the chi-squared value 0.27 is less than 3.84,
which is the critical value of distribution, at 1 degree of freedom, for level 0.95. Mandell &
Schmid Klein (2007) state that students connect successful financial literacy with their
perception of future life goals, and they accentuate the importance of motivation in this field.

4. Conclusion

The results of a study carried out at the Faculty of Physical Education and Sport, Charles
University, in 2017 show positive results in terms of overview of personal finance, tracking
personal income and expenses, and saving money in case of unexpected situations. The study
compared the awareness of students of an economic study programme, Sport management,
and a non-economic one, Physical education and sport. The study proved statistical
dependencies between the selected questions and the students field and level of study.

The paper's theoretical contribution consists of pointing out the issues of financial literacy
in relation to basic attitudes and approaches to personal finance. Its practical contribution is
presenting the results of financial literacy of university students at FTVS UK, and proving the
relation of financial literacy with their field and level of study.
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Abstract. One of the most frequent questions of each investor is, where would move an
individual asset prices. Which indicators are more suitable on short-term data decision
making? The instruments of technical analyses offer answer to that key issue for the whole
investment community. The technical analysis is based on the analysis of time series and the
monitoring of statistical variables, such as price, its change or traded volumes, by using four
basic pillars: indicators, lines, candles and shapes. The goal of this paper is to demonstrate the
variability of technical analyses usage by the short-term prediction of different asset classes.
Methodologically, patterns of charts and diagrams drawn according to Fibonacci sequence and
Elliot waves have been used. The results show an evidence of relative accuracy of technical
analyses predictions by short-term periods mainly by currency pairs, stock indices and
commodities. The paper also illustrates the overview of researchers in the area suggesting
which method of decision making among technical analysis and fundamental analysis has
higher value for investors. The paper highlights the necessity of combining fundamental and
technical analysis, as investors using both techniques achieve better performance in long-term
perspectives in comparison to those depending only on one of them.

Keywords: technical analysis, patterns of charts, resistance levels, trend lines

JEL Classification: C53, E 44, G19

1. Introduction

The current economic and financial landscape has been characterised by rising asset prices
driven by low interest rates, easy monetary policy and low productive investment by firms in
advanced countries. In the low-growth and low-interest rate environment, equity markets
become a place, where companies, banks, institutional and individual investors have found an
adequate valuation of free resources (Biernacka & Sedlicikova, 2012). Movements on the
global financial markets are nowadays interconnected and influenced by both fundamental and
behavioural or psychological effects. Technical analysis could serve as one of the tool that can
help investors to anticipate what is likely to happen to prices over time by examination of past
price movements and their forecasting to future by using a wide variety of charts. Determining
the right timing of the investment and the trend direction is a decisive factor, when entering
into long or short position. Technical analysis is applicable to stocks, indices, commodities,
futures or any tradable instrument where the price is influenced by the forces of supply and
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demand. Trading strategies are set regarding different technical indicators based on moving
averages and volatility of the value and returns on an underling asset. Price data refers to any
combination of the open, high, low, close, volume, or open interest for a given security over a
specific timeframe. The timeframe can be based on intraday (1-minute, 5-minutes, 10-
minutes, 15-minutes, 30-minutes or hourly), daily, weekly or monthly price data and last a few
hours or many years.

2. Conceptual Issues Interpreting Technical Analysis Usage

Conceptual views on technical analysis usage by the prediction of various financial assets
differ and point out striking differences in outputs and model interpretations. A number of
studies confirmed, that technical analysis could lead to a relative high efficacy and predictive
modelling accuracy when making investment decisions. On the other hand, certain studies
have shown that technical trading strategies have not always provided and acceptable level of
profitability, which resulted in additional scepticism in term of their application.

The study of Stankovi¢ et al. (2015) applied selected technical indicators as features in
defining predictive model based on Least Squares Support Vector Machines (LS-SVMs).
They came to a conclusion, that machine learning techniques capture the non-linear models
which are dominant in the financial markets in more adequate way. Application of LS-SVM
in decision making process on investing on the financial market can significantly contribute to
maximization of profitability on investment. Anghelache & Trifan (2013) compared classical
trading strategies based on technical analysis versus artificial intelligence techniques. The
results revealed that same limitations can be determined by the second one, however, for the
classical models; neither those offer the safety of the pattern variables correct selection. The
human factor, characterized by experience, multiple trials, intuition, remains a part of the
decision in both building the classical models, and the ones based on artificial intelligence
(Minarova et al., 2015). Wong et al. (2010) analysed the role of technical analysis in
signalling the timing of stock entry and exit by using two trend followers, the Moving
Average, and the most frequently used counter-trend indicator, the Relative Strength Index.
Using Singapore data, their results showed that the indicators can be used to generate
significantly positive return. In order to construct a superior technical trading strategy that
captures a more comprehensive aspect of predictability in past prices, the study of Loh (2007)
proposed combining trend indicators with confirming indicators that are also based on the
detection of trends in past prices. Similar studies which confirmed that technical analysis
matters for asset pricing are those of Cheung et al. (2011), Isakov & Marti (2011), Sturm
(2013) and Sedliacikova et al. (2015). In addition, the study of Billingsley and Chance (1996)
showed that about 60% of commodity trading advisors and 30 % - 40 % of foreign exchange
currency traders use technical analysis as a major or exclusive informational source in their
decision-making process. Kavajecz et al. (2004) analysed the relation of technical analysis to
liquidity provision. They demonstrate that support and resistance levels coincide with peaks in
depth on the limit book and moving average forecasts reveal information about the relative
position of depth on the book. The also showed, that these relationship stem from technical
rules locating depth already in place on the limit order book.

Park and Irwin (2007) reviewed the evidence on the profitability of technical analysis.
Among a total of 95 modern studies, 56 studies find positive results regarding technical
trading strategies, 20 studies obtain negative results, and 19 studies indicate mixed results.
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They also found that despite the positive evidence on the profitability of technical trading
strategies, most empirical studies are subject to various problems in their testing procedures,
e.g. data snooping, ex post selection of trading rules or search technologies, and difficulties in
estimation of risk and transaction costs.

Based on recent studies, the aim of this paper is demonstrate the variability of technical
analyses usage by the short term prediction of different asset classes.

3. Data and Methodology

Graphs in technical analysis are based on the mathematical basis of price movements.
Adapting prices after information shocks has a spiral shape in graphical terms. The source of
all spirals is the presence of a certain geometric increase. Among all the geometric growths
that are found in nature, there is one that in its significance exceeds all others. This is the
Fibonacci sequence, which is based on a ratio of 1,618%. The basis of the Fibonacci sequence
consist of the number 1,1,2,3,5,8,13,21,34,55 etc., where each member of the sequence is
formed by the sum of the preceding two (recurrence relations). Fibonacci sequence can be
expressed using the following notation:

F1=F2=1,Fn=Fn-1 + Fn-2;n = 3; 1)

At the same time, if we divide each member following, we get a value close to 0,618,
whose inverted value is 1,618. The last feature of this sequence is that each second member
applies to the next member for a ratio of 0,382, whose inverted value is 2,618. Based on Elliot
(1946) theory, during the trend, the market generally did not fall below 61,8 % of this trend
under any correction, and at the same time that the retest of the previous top or bottom was
limited to 61,8 % of the length of movement from a given top or bottom. Both economists
have found that the length of the corrections is determined by the gold ratio:

0,382 :0,618 =0,618:1 2

It follows from the above finding that the corrections are not random and chaotic
quantities but naturally relate to the cyclic process they are part of. Technical analysts most
often add Elliott waves to the Fibonacci sequence. The strongest Fibonacci levels are 38,2 %,
50 % and 61,8 %, and these values represent very strong support and resistance limits.
Professional traders can therefore assume that after a steep fall or an increase in prices, the
values will be corrected and these corrections can take place on the above-mentioned values.

We follow the methodology of Fibonacci sequence and Elliot waves, and estimate the trend
development of choosing underlying assets. In our research we have focused on currency pair
USD/EUR, then stock indices S&P 500 and DAX 30, and WTI crude oil commodity.
Regarding the data collection, it were used the daily time series from the Investing database.
From the time perspective, we have taken the 1H 2018 market development, based on that we
provide the short term technical forecast for chosen underlying assets.

! This sequence is named according to Leonard Pisanski, who in 1201, under the name of Fibonacci, published
the famous work of Liber Abaci (The Book of Abaku).
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4. Results and Discussion

In this section, the technical analyses estimates the short term prediction for the selected
underlying assets. First, we have concentrated on the most traded exchange rate of USD/EUR.
During the analysed and forecasted period EUR/USD is still trading slowly and sideways
within a triangle pattern, but we can see it now in the final wave e or 4, which can be made by
a three wave a-b-c rise that can stop around 61,8 % of Fibonacci retracement and 1.17 level.
The prediction is bearish, while it’s trading below 1.1787. Figure 1 reports the short term
prediction of analysed currency pair.

Figure 1: Technical analysis of currency pair USD/EUR
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Second, we have estimated the prediction of stock indices S&P 500 and DAX 30.
Generally stock markets achieved the pick by the end of January 2018 after the strongest rally
since the American election. Since February his year we have seen a hefty fall that point to a
downturn in the global economy caused by several factors including growing credit loans, a
widening fiscal deficit in the U.S., doubts over infrastructure spending plans and a trade war.
After the market tumbled by 10-15 % (February-March 2018) it came to a correction and new
bullish cycle. In the next period a bullish view on 10 years US notes can slow down the stock
market, especially if we take a look on S&P 500 Index, which can be trading in the late stage
of wave v) within an ending diagonal pattern. This has been confirmed by the research of
Savin et al. (2007), those find strong evidence that the pattern had power to predict excess
returns. Risk-adjusted excess returns to a trading strategy conditioned on “head-and-
shoulders” price patterns are 5—7% per year. Combining the strategy with the market portfolio
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produces a significant increase in excess return for a fixed level of risk exposure. Figure 2

demonstrate the July 201
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Figure 2: Technical analysis of S&P 500 stock index
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DAX dropped sharply after a three wave A-B-C corrective rise and it’s already breaking
channel support line, what means a bearish reversal in coming weeks. The index has support
at points 12170 and resistance at points 12860. DAX can be seen as a proxy for European
economic health since the German economy accounts for almost one third of the total value of
the Eurozone economy. Figure 3 demonstrate the July 2018 technical view and upcoming

forecast.
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Figure 3: Technical analysis of DAX 30 stock index
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Last, we propose an estimation for WTI crude oil commaodity. In the last two years the oil
market is influenced by the OPEC joint strategy to control the supply amount and manipulate
with energy prices. This has led to extreme bullish market bringing the WTI crude oil price to
maximum level of 75.28 USD per barrel by the mid of 2018. Since that due to OPEC and
Russia raising output, the price came to a correction, as could be seen on figure 4. In the
coming months the increase is hardly going to be enough to stop oil stockpile declines later in
the year. Even with U.S. record production, the combination of record oil demand, along with
declining production from Venezuela and sanctions on Iran, we will be in a supply deficit
when we see the end of the year demand increases kick in. From the short term perspective,
crude oil declined from highs within five waves, which suggest a bearish reversal, so currently
we are tracking a correction, which may become deep and complex one, because we see and
ideal resistance area around 50%-61.8% of Fibonacci retracement and between 69.93 — 70.59
levels. Once, a correction fully unfolds, we may see a hard drop back below 66.29 lows.

Figure 4: Technical analysis of WTI crude oil
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5. Conclusion

Technical analysis is an attempt to exploit recurring and predictable patterns in stock prices
to generate trading profits. According to Bodie et al. (2003) technicians also believe that
market fundamentals can be perturbed by irrational factors. More or less random fluctuations
in price will accompany any underlying trend. If this fluctuations dissipate slowly, they can be
taken advantage of for expectable profit. Conception views on technical analyses contribution
has been published in many scientific articles. A summary of the literature on that topic brings
the study of Nazario et al. (2017) which also suggests the direction in which future research in
technical analysis should develop. Another pair of authors Park and Irwin (2007) examined
profitability in trading on the basis of technical analysis. Authors Hoffmann and Shefrin
(2014) analyzed the results of individual investor transactions by usage of technical analysis.
Their research has indicated that individual investors using technical analysis assistance are
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disproportionately prone to short-term stock market speculation, as this is their primary
investment objective. At the same time, they have more concentrated portfolios that are more
reminiscent, less willing to resist the trend reversal, choose the exposure risk with a higher
proportion of non-systematic risk to the overall risk, engage in more deals, but collectively get
lower returns. The studies of Karaman (2018) and Kmetka and Badura (2014) confirm the
fact that in the period of increased volatility and uncertainty in the financial markets, the usage
of technical analysis is more difficult as the market can move in both directions and the trend
confirmation takes longer. By using the technical analyses, each individual investor should
further monitor other several indicators for tracking trader sentiment, quarterly trading
forecasts, periodical economic information according and published news and forex market
development, as currency pairs has a strong influence on stock market indices (Chen, 2018).

This article investigates the technical analyses contribution by taking investment decisions
on stock market trading. We focused on several underlying assets — exchange pair, stock
indices and commodity, trying to point out to the variability where technical analyses
instrument could be a useful tool for price movement prediction. We relied on the Elliott
wave’s theory and the Fibonacci sequence to simulate the development of chosen underlying
assets. Our main findings can be summarized as follows: first, the technical analyses serve as
a unique tool for forecasting accuracy for investors. Second, there are several situations where
markets could go in both direction and is recommended to wait for a confirmation of further
market movement. Third, technical analyses should always be combined with classical
fundamental analyses, as key economic information have a significant influence on market
directions.
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Abstract. The idea of flat income taxes is frequently supported by economists and politicians,
but has never been implemented in any western liberal democracy yet. However, the
introduction of a flat rate income tax has become a trend in the transition economies of
Eastern and Central Europe. There are several advantages of flat income taxes over its
progressive counterpart. Complicated income tax system is simplified, which is not only
convenient for citizens, but a positive impact on economic competitiveness makes the country
more attractive for foreign investors as well. The main counterargument of the opponents is
that the introduction of the flat tax rate significantly reduces government revenue. From
current EU member states, Estonia and Lithuania introduced the flat rate income tax in 1994,
followed later by Latvia, Slovakia, Romania, Czech Republic, and Bulgaria. The last EU
member state that so far adopted the flat rate income tax is Hungary (in 2011). However, the
Czech Republic and Slovakia replaced the flat tax rate with two income tax rates in 2013 and
Latvia with three income tax rates in 2018. In our contribution, we examine whether the
introduction of the flat income tax rate in Hungary influenced the economic growth of the
country. Using the difference-in-differences method, we demonstrate that it had a positive
effect on the growth of GDP per capita. On the other hand, we investigate if the replacement
of the flat tax by the progressive tax in the Czech Republic and Slovakia in 2013 negatively
affected the growth of GDP per capita.

Keywords: flat rate income tax, tax reform, difference-in-differences

JEL Classification: C31, H20, H24

1. Introduction

During the 19th century, a tax system where everyone paid relatively similar taxes, has
been established in most European countries. It was only after the First World War when a
progressive tax was introduced as a result of the increase in government spending on social
security and military expenses. Economists believed that relatively higher taxation of higher
income is fair, because it does not reduce the social status of the taxpayer. Later, however,
some economists and politicians have begun to criticize the progressive income tax system as
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unfair because it punishes successful people with higher incomes. As a result, it demotivates
them and leads them to avoid paying taxes (Blacejova, 2012).

Beyond the main aim on public expenses, the tax system can be considered as a key tool in
creating a favourable area for economic growth and sustainable development (Vlad &
Breyeanu, 2015). One way to achieve this may be to use the progressive tax system. In
seminal work of Robert Hall and Alvin Rabushka, 19% flat-rate tax system for the US was
proposed (Hall & Rabushka, 1995). They argued that the implementation of the principle of
fairness is not the role of tax policy, but of social policy.

In the scientific literature, there are many arguments both for and against the flat-rate
taxation system, as pointed out by Ambrus (2012), Blejcova (2012) and Pantya et al. (2016).
The positive factors of the flat tax system include lower complexity of tax laws, a more
transparent tax system, lower administrative costs, increased tax compliance, and it may also
increase labour supply and employment (Peichl, 2014). As a compound effect, it can increase
economic growth. On the other side, this system is not vertically fair, it can increase the tax
burden in lower wage categories while decreasing it in higher ones. Therefore, it is not
surprising that experience from countries that have introduced the flat tax is not unambiguous.

1.1 Flat rate tax systems in practice

At present, a progressive tax system is being used in all developed countries. An exception
is some US states, though. At federal level, the US uses the progressive tax system, but state
income tax is applied in 41 states as well. In eight of them the flat income tax system is used,
tax rate ranging from 3.07% in Pennsylvania to 5.5% in North Carolina (Scarboro, 2018).

In the 20 years, there has been considerable progress in the expansion of the European
Union and the Eurozone, and at the same time, the process of macroeconomic harmonization
is evident. However, as Rozmahel, Groch & Litzman (2014) pointed out, significant
differences in the monetary and fiscal policies of European countries are evident. While the
European Central Bank applies the same monetary policy measures for all countries of the
European Union in accordance with the convergence criteria of the Maastricht Treaty, fiscal
policies are still managed by national authorities (Vlad & Breyeanu, 2015).

Most member states of the European Union use tax systems whose tax rates increase with
income. In the last 20 years, however, some of the Central and Eastern European countries
implemented tax reforms that lead to the flat-rate tax systems. Table 1 presents EU member
states that currently have the flat rate personal income tax system. Table 2 lists EU member
states that previously had the flat rate personal income tax system, but are now using the
progressive tax system.

Busler (2013) analysed several different types of taxes and concluded that the single tax
rate of 12% would be approximately revenue neutral in the US and would lead to higher levels
of economic growth. Even though this research focuses on US income tax, author believes
that the conclusions apply to other states, including developing countries, taking economic
and cultural differences into account. Experts from the former socialist countries, Slovenia,
Croatia and Bosnia and Herzegovina, mostly disagree with the flat tax, though (Blazi¢ et al.,
2017). With regard to their research, 59% of Croatian experts and 66% of Slovenian experts
do not support the flat tax. In Bosnia and Herzegovina, currently 10% flat tax rate is used for
personal income. 66% of experts in Bosnia and Herzegovina agree that more marginal
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personal income tax rates should be introduced, however. It is very likely that a new rate will
be introduced in Bosnia and Herzegovina’s Reform Agenda 2018.

Also public is inconsistent with its attitude towards flat taxation. Although most responders
in the Roberts, Hite & Bradley (1994) survey indicate the preference for progressive taxation
in abstract questions, significantly different responses to concrete questions were observed.

Table 1: EU states with a flat rate personal income tax

Introduced Flat tax rate (after reform) Flat tax rate (year 2018)
Bulgaria 2008 10% 10%
Estonia 1994 26% 20%
Hungary 2011 16% 15%
Lithuania 1994 33% 15%
Romania 2005 16% 16%

Source: Worldwide Personal Tax and Immigration Guide (EYGM, 2017), ECB Monthly Bulletin (ECB, 2017)

Table 2: EU states that had a flat rate personal income tax in the past

Introduced Flat tax rate (year 2018) Progressive tax [year]
Czech Republic 2008 15% 2013
Latvia 1995 25% 2018
Slovakia 2004 19% 2013

Source: Worldwide Personal Tax and Immigration Guide (EYGM, 2017), ECB Monthly Bulletin (ECB, 2017)

Difference-in-differences method (DiD) was used by considerably large number of
researchers for evaluation of the effects of tax reforms. Galletta & Redonda (2017), for
example, evaluated the effects of the corporate income flat tax reform on businesses’
investment decisions. They research suggests that the introduction of the flat tax reform had a
negative effect both on the number of establishments and on the number of employees. A
weighed DiD method was applied by Duncan & Peter (2010) for evaluation of the effects of
flat tax reform in Russia in 2001. Their results show that the Russian tax reform had a
statistically significant influence on hours of work for men although no effect for work hours
for women. The text reform also increased the probability of finding a job both for men and
women.

2. Methods

There are two primary aims of this study. First, to investigate if the introduction of the flat
income tax rate in Hungary in 2011 influenced the economic growth of the country. Second,
to ascertain if the replacement of flat tax by progressive tax in Czech Republic and Slovakia
in 2013 had negative effect on their economics. We will measure the economic growth of a
country via the percentage change of GDP per capita.
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In view of all that has been mentioned so far, we suppose that the introduction of the flat-
rate tax system in 2011 had positive effect on the growth of GDP in Hungary. So far,
however, there has been little discussion about the effect of switch from the flat-rate tax
system back to the progressive-rate tax system. We investigate the influence of this effect in
the case of Slovak Republic and Czech Republic. Both states used flat-rate tax systems but
reinstated the progressive-rate tax systems in 2015.

2.1 Difference — in — differences

Difference-in-differences method is the statistical method frequently used in econometrics
to evaluate the effects of some treatment of interest on specified dependent variable (Abadie,
2005). It is often used if the data arise from the so-called natural experiment. A natural
experiment occurs when an exogenous event changes the environment in which evaluated
units operate. A typical example of such exogenous event may be the change in some
government policy, for example. Therefore, this method is suitable for measuring the effect of
the flat-tax rate introduction on economic growth of the particular state (Angrist & Pischke,
2008).

Using linear regression model, DiD method detects the differences between outcomes in
two groups: treatment group and control group. Treatment group is a group under
investigation, in our case the states where tax system has changed, and control group is the
group of states with no change in tax system.

The DiD regression model is of the form (Wooldridge,2015):
y=p8,+p,-dT+f,-d2+ 3, -d2-dB+¢ )

Here dummy variable dT equals unity for states in treatment group and zero for states in
control group. Dummy variable d2 equals one for the post-treatment period and equals zero
for the pre-treatment period. The y is the outcome variable of interest, the change of GDP per
capita on previous year (Eurostat, 2018, A). The parameter measuring the effect of the
treatment is the Ss, the difference-in-differences estimator.

We also used three more explanatory variables for better regression model: the percentage
change of labour productivity per person employed (Eurostat, 2018, C), the unemployment
rate (Eurostat, 2018, B) and dummy variable Year2009 — to take year 2009 into account, when
the economic crisis most affected the economy of evaluated states (Letko, 2013).

2.2 Data - selection of control group

DiD method requires common trend assumption, that trends in both treatment and control
groups are the same. In this case the GDP trend should be similar. It is often difficult to check
if this assumption holds. We used the graphical method as suggested by Merikiill & R6dm
(2014). We displayed the trend of all states in Eurostat database and selected only states with
GDP trend similar to the trend of treatment state (Hungary). Consequently, the treatment
group was specified as: Belgium, Denmark, Germany, Spain, France, Italy, Cyprus,
Netherlands, Austria, and United Kingdom. The comparison of GDP trends in treatment and
control groups is shown in Figure 1.
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Figure 1: Real GDP growth rate of selected states in 2006 — 2011
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We used the same method for determination of the control group in the second part of our
research. The treatment group consists of two states, Slovak Republic and Czech Republic.
The control group consists of the states with similar trend of GDP. In this case, Denmark,
France, Italy, Cyprus, Malta, Portugal, Romania, and Slovenia were included in the control
group. The GDP trend in these states is presented in Figure 2.

Figure 2: Real GDP growth rate of selected states in 2006 — 2012
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3. Results and discussion

The results of the first part of our research are displayed in Table 3. The value of the
coefficient of interest, Effect, is 2.28, which implies that the introduction of the flat-rate tax
system in 2011 in Hungary had positive effect on its GDP. The P—value of the coefficient is
0.0072, which confirms that this effect is statistically significant at the level of significance
1%. On average, the introduction of the flat rate tax in Hungary caused 2.28% increase of
GDP per year in comparison to the states in the control group.
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Table 3: Difference-in-differences method results: Hungary, 2011

L 95% confidence interval
Coefficients SE P-value

Lower Upper
Intercept 2.36 0.285 0.0000 1.80 2.93
Period -0.32 0.280 0.2576 -0.87 0.24
Country -1.04 0.589 0.0805 -2.20 0.13
Effect 2.28 0.837 0.0072 0.63 3.94
Labour 0.70 0.108 0.0000 0.49 0.92
Unemployment -0.14 0.028 0.0000 -0.19 -0.08
Year2009 -3.52 0.596 0.0000 -4.69 -2.34

Source: Own calculations

In the second part of our research, we investigated if the re-introduction of the progressive
tax systems in Slovak Republic and Czech Republic had any effect on their GDP
development. The results of DiD method used are in Table 4. We see, that the return to
progressive tax system had statistically significant negative effect on the GDP growth in two
evaluated states (at the level of significance 5%). On average, the increase of GDP in Slovakia
and Czech Republic was lower by 1.97% compared to the states in the control group.

Table 4: Difference-in-differences method results: Czech Republic and Slovakia, 2013

o 95% confidence interval

Coefficients SE P-value Lower Upper
Intercept 3.86 0.458 0.0000 2.95 4.76
Period 1.25 0.316 0.0001 0.62 1.88
Country 3.44 0.697 0.0000 2.05 4.82
Effect -1.97 0.961 0.0423 -3.88 -0.07
Labour 0.80 0.069 0.0000 0.66 0.94
Unemployment -0.42 0.052 0.0000 -0.53 -0.32
Year2009 -3.14 0.607 0.0000 -4.34 -1.94

Source: Own calculations

4. Conclusion

It is noteworthy that flat-tax reforms get more attention both in media and scientific
research than other tax reforms. In 2007 and 2008, for example, the Polish government
introduced the package of reforms that led to a significant reduction in tax wedge. The reform
consisted of the introduction of the income tax credit for families with children and reductions
in the disability rate of social security contributions. Regarding the Morawski & Myck (2009),
these reforms brought much greater reductions in the tax burden compared to a widely
discussed 15% flat tax.

Our research shows, however, that flat rate income tax has statistically significant positive
impact on the growth of GDP per capita, as was demonstrated in the case of Hungary. We also
showed that the return to progressive tax system had statistically significant negative effect on
the GDP growth in Slovakia and Czech Republic.
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Abstract. In the globalized world economy, the role of small innovative firms of global
importance, the so-called "fast-growing™ firms, is growing. These firms are the main
generators of economic activity. There is a rating of innovation firms, which includes
indicators such as firm revenue, average R & D expenses, minimum age of the company,
launch of a new product, etc. However, for small innovation firms of global importance, it is
necessary to establish additional indicators that allow them to evaluate their activities
objectively on the external market taking into account the chosen direction. To assess the
effectiveness of small innovative firms of global importance, there is no universal
methodology and unified approach to indicators characterizing their effectiveness or criteria.
What can be put in the basis of the methodology for assessing the effectiveness of small
innovative firms of global importance? First of all, obviously, the number of countries with
which the firm operates, the level of costs when working in foreign markets, the share of
exports in GDP, in total exports, etc. Moreover, the choice of performance indicators should
be carried out in compliance with the conditions for their satisfaction with the principles of
the effectiveness of the activities of such firms and taking into account the interdependence of
individual indicators. In this article, the authors consider the need to develop a methodology
for assessing the performance of small innovative firms of global importance and reveal the
benefits they can receive when using it.

Keywords: small innovative firms, globalization, evaluation of effectiveness

JEL Classification: 1031, F 23, F61

1. Introduction
The globalization of the world economy encourages small innovative firms (SIF) to enter
foreign markets.

Globalization is manifested primarily in the influence of its main derivatives, such as:
scientific and technological progress, the activities of TNCs, the universalization of
performance standards, cooperation within the global value chains.
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Small innovative firms can not operate outside these processes. On the one hand,
globalization has an impact on them by introducing new technologies into the activities of
small innovative firms, incorporating SIF into global value chains and implementing
international performance standards.

On the other hand, under conditions of increasing competition, especially the growth of
large TNCs, and squeezing out small firms, the latter have to seek opportunities for survival in
such a tough business environment. High-growth firms (HCF) represent a highly desirable
subset of firms, which provide disproportionate economic gains, and greater insight into their
determinants which is of interest to policymakers, scholars and business owners (Krasniqi, &
Desai, 2016). These opportunities lie in finding out or creating key competencies of small
innovative firms in the field of innovation and their subsequent entry into global markets.

In this regard, the question of SIFs’ effectiveness evaluation arises in order to understand
the scale of their activities as well as the existing problems, etc.

The strategy of a modern firm should be adequate to the changed business environment. In
the new business ecosystem, access to resources, not ownership, is important. To solve any
problem, it is necessary to learn how to attract high-quality resources from anywhere in the
world. Each small innovative firm seeks to increase its share market, revenue growth,
acquisition of financial stability, increase in the level of own competitiveness in General.

Small innovative firms are now required to create, retain and develop their specific
resources and competencies ahead of the curve. Effective and expansive market entry is
determined by key competencies.

The existing methodologies for assessing efficiency are more likely to be used to evaluate
the activities of big businesses or the level of innovation in countries.

2. Methods

Let’s consider the actual methodologies for assessing the performance of companies.
Approaches to the evaluation of company efficiency appear mainly in assessment and ratings
procedures which to a greater extent analyze the activities of large businesses both within the
global scale and within a single country.

For example, there is a methodology for assessing market capitalization of the world's
largest companies. It is based on the market capitalization which assesses a company by
taking into account the price of stock and its total number. “Fortune” magazine annually
conducts ranking of the top 500 companies worldwide as measured by total income, profit,
assets, share capital, income dynamics per share for the last 10 years, total annual income of
all investors, and average annual total income of investors for the last 10 years.

Boston Consulting Group (BCG) publishes an annual rating of one hundred most
innovative companies in the world. Companies are ranked according to the "innovation
premium”, i.e. the coefficient representing the difference between their market capitalization
and the net present of cash flow from the existing businesses (the algorithm for calculating the
coefficient belongs to Credit Suisse HOLT).

In the European Union, the European Innovation Scoreboard methodology has been used
since 2001, which involves calculation of a comparative composite innovation index for EU
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countries including investment, framework conditions, innovative activity (Framework
conditions, Investments, Innovation activities, and Impacts).

3. The main part

In the framework of this study, the authors propose the ranking of small innovative firms
that are or will be operating on a global scale (Griffith et al., 2006).

The importance of this approach is due to a number of factors. Firstly, small innovative
firms are considered an important factor in the dynamic development of entrepreneurship and
a prerequisite for functioning of any economic system (Boyko & Frolova, 2016); the activities
of small innovative firms are aimed at creating innovative products, their successful
marketing, and opening up new market segments (Huergo & Moreno, 2011). Secondly, when
entering foreign markets, small innovative firms face a number of problems associated with
high level of competition from big companies (Aghion et al., 2015), different barriers created
by foreign countries; inadequate legal supports and a number of others. Thirdly, such
companies need state support to help them develop new markets; as well as financial support
with grants, subsidies, etc.

It should be noted that the countries of Western Europe the creation of institutiotional
environment allows such firms successfully develop. In the UK ZAPU-projects to create
global innovation-the leaders. In 2013, British rule the government launched a special
programme "Future Fifty" ("Future 50), which puts its her goal is the active promotion of 50
most fast-growing firms in the country. In the OS program new emphasis is placed on
Concierge management, that is, a comprehensive service support research institutes, including
ensuring their direct contact TA with key government agenciestions.

A number of countries in South-East Asia are artificially developing national innovative
firms, turning them into players in the world markets. In the Republic of Korea, "global
hidden Champions" are grown from the most promising Korean companies, mainly middle-
level technology in the framework of programs and projects, United under the common name
"Global SMEs" (“global SMEs"). A major project implemented in the Republic of Korea is
the program "Next Global Champ™ (“future global champion™), which is aimed at achieving
the level of annual sales in sponsored companies up to $ 100 million.

Fourthly, the relationship between innovation competencies and technological cooperation
with other firms is important. At the same time, it is possible to rely on the evolutionary
theory of the firm and the concept based on it, which defines the firm as a set of its
competencies. This theory assumes that the learning process that accompanies the active
interaction of employees, provides the company the ability to quickly create and share new
knowledge (information). Active knowledge sharing can be both formalized and spontaneous.
At the same time, it provides both codification and crystallization of new knowledge. The
evolutionary theory of the firm emphasizes the importance of organizational competencies and
coordination of economic activities of market entities. At the same time, it distinguishes
between knowledge and competencies. They are of great importance when it comes to linking
innovative competencies with technological collaboration with other firms in the market
(Gasanov at al.,2016).

In our opinion, small innovative firms of global importance can be defined as new fast-
growing firms. The latter were referred to as "fast- growing firms" or "high growth firms"
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(HGFs) (Krasniqi & Desai, 2016). This definition is based on OECD’s criterion of 20% of
the annual rate of growth either of a company turnover or the number of its employees.

It is these firms that act as main generators of economic activity creating more than half of
jobs in the developed countries. Besides, such firms are more resistant to the external
environment (Hashi & Krasniqi). The data for individual gazelle companies reveal that they
use special mechanisms to stay competitive in the market in the conditions of economic
recession; first of all, they are trying to modernize production, get rid of unnecessary costs
(but not to reduce the expenses that create profit). At the same time, a significant number of
gazelles choose a strategy of creating new products and launching them on the market as well
as developing new niches (Gasanov et al., 2016).

However, any small firm can choose the way by which it will be able to acquire indicators
of a firm of global significance. In this case the development can take place in two directions:
1) a small innovative firm that has financial, personnel and other resources independently
enters a foreign market. Determining factors may be economic and geographical position of
the region, for example, neighborhood with foreign countries (Savelieva & Maydanik, 2016),
the demand for products in the foreign market, limited demand in the domestic market or ,vice
versa, significant demand in foreign markets (Lyasnikov & Lyasnikova, 2016), expansion of
the share and geography of the sales market and increase in profits, etc. (Boermans &
Roelfsema, 2012); 2) a small innovative firm "grows" reaching the level of of macro-values
while its activities are carried out throughout the country through branches, representative
offices, availability of patents and licenses (Souza & Segatto-Mendes, 2008), etc.; then a firm
enters foreign markets due to the same factors mentioned above. However, the geographic
coverage can be much wider as it has more powerful resources (financial, personnel, etc.).

To assess the effectiveness of companies’ activities, a methodology is needed to indicate to
what extent firms are global and innovative. The methodology can be based on groups of
indicators including financial assets, creation of innovative products, ways to enter foreign
markets, corporate social responsibility (Gonzalez-Rodriguez at al., 2016), etc.

A group of financial indicators can include the cost of innovation, the amount of
expenditures for R & D, the cost of licenses and patents. Measurement of innovative products
creation and development includes the number of innovative products created, the number of
patents and licenses received.

A group of indicators showing the global nature of small innovative firms should include
the breadth of market penetration of innovative products (countries, regions); ways to enter
global markets; export of innovative goods and services (Lyasnikov & Lyasnikova, 2016). It is
important to assess the export potential in this group of indicators, in particular the share of
innovative products sold in foreign markets, the efficiency of production of innovative export
products, the share of profits from the export of innovations and a number of others.

Table 1: Indicators for assessing performance of small innovative firms of a global scale

Metric group Index The content of the indicator.
Financial assets Costs of innovation indicates the financial costs involved in SIF’s
innovation activity;
Volume of R & D expenditures establishes a threshold for an enterprise to be

assigned to SIF type;
Expenditures on licenses and patents | allows SIF to have tax breaks, simplified
procedures for market entry, etc.;
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Development of an | Number of innovative products | values the extent to which SIF is engaged in

innovative product created the sustainable development of
Number of patents and licenses | product/service innovation;
received
Innovative goods / services renewal
coefficient
Global nature of small | Breadth of innovative products | indicates the relevance of innovation;
innovative firms coverage (countries, regions) shows the extent to which SIF is globalized;
Ways to enter global markets. reveals the geographical structure of sales.
Export of innovative goods and
services.

Each indicator is assigned a specific value, the integral index is calculated. It should also be
noted that in assessing the global nature of small innovative firms, profitability and profit
margin are calculated. Important in this case is ranking of small innovative firms of global
significance, which in aggregate should have a measure that tends to 100%.

4. Conclusion

Application of the methodology for assessing the performance of small innovative firms of
global importance allows us ,on the one hand, to compare the activity of small innovative
firms in different countries and, on the other hand, to understand to what extent all necessary
conditions for the development of small firms have been created in different countries
(Krasnigi & Desai, 2016). It is important in the analysis of activity and industry affiliation, as
well as belonging to a particular industry (Grimmer et al., 2016). It is also necessary to
determine the scale of activities in foreign markets when calculating the integral indicator,
which will allow to draw certain conclusions about their export potential.

Accordingly, this will make it possible to improve business environment in some cases,
and to create equal conditions for conducting business in others. The methodology also helps
to identify the challenges that SIFs are faced with inside the country and beyond while
carrying out innovative activities.
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Abstract. Each country financial system is a part of global financial system. Economies of all
countries become more and more globalized including their financial systems.
Financialization, i.e. the process in which financial markets and their participants gaining
more influence on the functioning of enterprises/companies and the framework of financial
system, changes the functioning of the economic system, both at the macro- and
microeconomic level. It results not just in increasing the importance of the financial sector in
relation to real sector, but as well as in transferring the income from the real economy to the
financial sector, contributing to the growth of income inequality and stagnant wages. This
paper deals with the question concerning global aspects of financialization and its aim is
twofold: (i) overviewing recent contributions in this field to define financialization, briefly
narrate its genesis emphasizing on problems caused by financialization and (ii) to analyse
globalization aspect of financialization over the last half of the century at country level
examining whether and at what extent this aspect of globalization is spread out across
different regions and income groups and how it is linked with long-run growth.

Keywords: financialization, financial globalization, economic growth

JEL Classification: G15, E44, F63

1. Introduction

Globalization is one of the most important processes that influence everyday life of our
society, as well as of the world economy. Process of financialization is also becoming global,
irrevocable and unstoppable throughout the world. Growing global importance of finance,
financial markets, and financial institutions to the economy are typical for the financialized
world economy. Financialization has brought many issues of its impacts to economic growth.
There are a large number of studies dealing with financialization that confirm its impact on
household borrowing (Lavoie, 2012), consumption and demand (Onaran et al., 2011), income
distribution (Zalewski & Whalen, 2010), investment in ‘real” production (Orhangazi, 2008).
However, there is still confusion about the nature and dynamics of financialization’s global
aspects, including its impact on the economy. This article reviews evidence on the
consequences of financialization across different regions and income groups. We have come
to conclusions about importance of financialization and its relationship with long-run growth.
The rest of the paper is organised as follows: Section 2 presents literature review on
financialization and problems caused by financialization. In section 3 we examine dynamic of
financial globalization of different regions and income groups. In section 4 we present
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estimation results of correlation between financial globalization and long-run growth at
country level across different regions and income groups. The last section concludes the

paper.
2. Theoretical background of financialization

2.1 Concept of Financialization

Although financialization is an issue of today, in scientific research, the concept of
financialization is not widely analysed and so there is a need to define what it is. The origins
of the term "financialization™ are unclear, although it has appeared more and more in the early
1990s. However, the fundamental issue of growing finance sector and power has been around
since the late 1960s. The most common definition of the term "financialization" is probably
given by Epstein (2005) but in various researches, authors interpret their definition of
financialization in their own way and emphasize different aspects. The concepts of
financialization of different authors and organizations are presented in Tab.1.

Table 1: Concepts of Financialization

Researchers /

years Concepts

It means the increasing role of financial motives, financial markets, financial actors and

Epstein, 2005 financial institutions in the operation of the domestic and international economies.

Housing is a central aspect of financialization. The financialization of mortgage markets

Aalbers, 2008 demands that not just homes but also homeowners become viewed as financially exploitable.

“Financialization” is a bit like “globalization” — a convenient word for a bundle of more or
less discrete structural changes in the economies of the industrialized world. As with
globalization, the changes are interlinked and tend to have similar consequences in the
distribution of power, income, and wealth, and in the pattern of economic growth.

Dore, 2008

Zalewski & The changing impact of financial systems on economic prosperity is usually called
Whalen, 2010 | financialization.

Consumers are dependent on lending in order to maintain their standard lifestyle. This is
Poppe, 2011 called financialization, which, on the one hand, can increase prosperity, but on the other hand
- can create increased risk and uncertainty for the borrower.

Financialization must be understood as radical transformation within the financial sector that
has altered entire economies — from the household and the firm to the functioning of monetary
systems and commodity markets.

Thomson &
Dutta, 2015

Source: authors’ contributions

The provided definitions reflect a multidimensional nature of the financialization process.
Taking into account the keywords contained in the concepts provided by authors and
organizations, it is possible argue that financialization involves changes in the economies and
societies of the three main aspects: within the financial sector itself, within productive
industry and its relation to finance, and within the ‘average’ household. To summarize,
financialization can be defined as the domination of the financial sector, of financial
institutions and financial logics upon the rest of the economy, is thus primarily marked by the
massive development, innovation and complexity of the financial sector.

2.2 Problems caused by Financialization

During financialization process there are various changes in the global economy and
financial markets. These changes include liberalisation of both trade and capital markets
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including massive legal and illegal capital flow, a prioritisation of price stability via inflation
targeting, fiscal discipline. Financialization has a major impact on households. Banking
system developed a sophisticated range of financial services. The last decade has witnessed a
resurgence of mortgage financing and expanding consumer credit because households go into
debt to compensate for their stagnating purchasing power (Lavoie, 2012). Researchers
emphasize the depressive effect of financialization on productive investment. For example,
according to Orhangazi (2008), financial investment by manufacturing companies may reduce
firm managers' incentives to direct funds to productive investments. Thus, increased payments
to financial markets reduce available domestic funds. There was fount the negative correlation
between investment and financialization on US non-financial corporations from 1973 to 2003,
because financial assets increased in non-financial corporation balance sheets. It is thought
that financialization has negative impact on consumption and demand. The income of profits
redistribution, the increase in rentier income, housing and financial asset price inflation leads
decrease in consumption. Consumption also can be negatively affected by increase in profits
relative to wages (Onaran et al., 2011). One more negative effect of financialization is rising
income inequality (Zalewski & Whalen, 2010). Income inequality has risen in most countries
and regions over the past two decades due to increasing financial openness. Researchers
emphasize the impact of financialization on opportunities for credit to the private sector and
foreign direct investment that causes higher economic growth (Rousseau & Wachtel, 2011,
Bosworth et al., 1999; Baharumshah & Thanoon, 2006; Choong, 2012, etc.). Negative effect
of financialization is evaluated through its impact on increasing private credit, interest rates,
rentier profit share (Khan & Khan, 1998, Onaran et al., 2011, etc.). Tab. 2 presents the results
of scientific research analysis of relationship between financialization and economic growth.

Table 2: Relationship between financialization and economic growth

Variable of Financialization Researchers / years Positive | . I\_Ic_;t Negative
significant
Ratio of total credit extended by the | Arcand et al., 2012 U-shaped
financial sector to GDP
Ratio of M3 to GDP Samargandi et al., 2015 U-shaped
Credit to the private sector Rousseau & Wachtel, 2011 X
FDI Bosworth et al., 1999;
Baharumshah & Thanoon, 2006; X
Choong, 2012
FDI Aitken et al., 1997; Mencinger X
2003
Interest rates Khan & Khan, 1998 X
Consumption credit Dos Santos, 2011 X
Rentier profit share Onaran et al., 2011 X

Several studies find that the relationship between economic growth and financial
development is U-shaped, therefore after financial development exceeds a certain threshold
level the effects are negative. As it can be seen, the findings of the studies are inconsistent and
it is difficult to determine a clear causal relationship between financialization and economic
growth.

3. Dynamic of financial globalization

To examine relationships between financial globalization and long-run growth, we will
start by analysing dynamic of countries’ financial globalization across different regions and
income groups. Index of financial globalization is a part of KOF Globalization Index, which is
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created by A. Dreher. The KOF Globalization Index measures the economic, social and
political dimension of globalization. It is used in order to monitor changes in the level of
globalization of different countries over extended periods of time. The current KOF
Globalization Index is available for 185 countries and covers the period from 1970 until 2015.
It consists of three major partial indexes, such as the economic globalization, the social
globalization and the political globalization. The sub-domain of economic globalization
covers both trade flows as well as financial flows (Dreher, 2006). De facto financial
globalization is determined with reference to the foreign direct investment, portfolio
investment, international debt, reserves and income payments. De jure financial globalization
covers capital account openness and investment restrictions on financial flows. To quantify
globalization aspect of financialization, we consider to use the de facto financial globalization
sub-domain of economic globalization as a typical indicator. Figure 1 shows the extent of
global dimension of financialization across different regions and income groups.

Figure 1: Financial Globalization across different income groups and regions in 1970 — 2015
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Financial sector became more global around the world (across different income groups and
regions) over 1975 — 2015. Worldwide this increase was on average by 89%. One of the main
reasons is that FDI to GDP increased from 0,5% in 1975 to 3,12% in 2015. It is not surprising
that highest level of financial globalization over all period was in countries corresponding to
high income group and the lowest level in countries corresponding to low income group. The
dynamics of financial globalization was very similar for almost all groups of countries: growth
of financial globalization started to slow down in 1985 and decreased in 1991. Afterwards, it
picked up the increasing tendency and reached the highest level in 2007 for the reference
period. These changes were conditioned by the dynamic of foreign direct and portfolio
investment: foreign direct and portfolio investment share of GDP decreased in 1985 and it
reached the highest level in 2007. We can exclude low income group of countries, where
financial globalization has evolved in a different way: the highest level of the financial
globalization was reached in 1994 and afterwards it started to decrease. The reason of it is that
in 1994 international debt to GDP reached the highest level (55%). Nevertheless, it can be
emphasized that over 1970-2015 financial globalization increased the most in low income
group (by 129%) because all variables included in the index were growing fastest due to low
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reference level. Examining financial globalization across the different regions, we see that it
increased everywhere, but there were some different tendencies. The highest level of financial
globalization for all period was in North America and from 1970 to 2015 it raised by 59%,
because foreign direct and portfolio investment, international debt, reserves and income
payments were higher than in others regions for the reference period. However, the lowest
level of financial globalization remains in South Asia, because there is the lowest level of
foreign direct investment — average 77% of GDP. It can be emphasized that over 1970-2015
financial globalization increased the most in East Asia & Pacific (104,24%) and Europe &
Central Asia (105,16%). The breakdown of the Soviet Union lead to a drop in the index value
for Europe & Central Asia in the early 1990 but after that region increased in capital account
openness. In Figure 1 we see that the highest level of financial globalization in Middle East &
North Africa and North America was reached in 2007. It was supported by increasing foreign
direct and portfolio investment to GDP ratio.

4. Nexus between dynamics of financial globalization and long-run growth

Economic growth and dynamics of financial globalization — are two specifics but
potentially interrelated indicators. It can be argued that the impact of financial globalization
on growth differs across countries depending on the level of income and region. Figure 2
shows relationships between dynamics of financial globalization and long-run economic
growth.

Figure 2: Dynamics of financial globalization and economic growth across different regions over last half of the
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There are 4 groups of countries divided by income level. The largest one includes 31 high
income countries. In all these countries growth rate of financial globalization is positive but
relationship between average year-to-year growth rate of financial globalization and long-run
economic growth is negative. Low income group of countries is the smallest consisting of 16
countries. In all of these countries, growth rate of financial globalization is positive, but in 7
countries of this group economic growth rates are negative, therefore there is the least close
relationship between analysed indicators. In the lower middle income group we observe not
very strong but positive relationship between dynamics of financial globalization and long-run
economic growth. The last group is upper middle income consisting of 21 countries. There are
only 2 countries with negative growth rates of financial globalization and the trend line shows
the strongest positive relationship between analysed indicators.

Figure 3: Dynamics of financial globalization and economic growth across different income groups over last
half of the century
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However, across all regions and different income groups there is large data dissemination
between countries and links between financial globalization and economic growth are weak

and have no statistically significant evidence as it is shown in Tab. 3.
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Table 3: Correlations between financial globalization and economic growth in the long-run

Lower | Upper Latin East Asia Europe Sub-Saharan
High Low : pp America ! & Africa, Middle
Group . . middle | middle South Asia
income | income | . . & e Central East & North
income | income . & Pacific . .
Caribbean Asia Africa
Pearson | 5282 | -0,017 | 0,084 | 0286 | 0,079 0,290 | -0,404 0,293
Correlation
St;?l'egjz)_ 0,124 | 0,949 | 0,689 | 0,209 0,742 0,295 0,097 0,074

Source: author’s calculations

It can be thought, that in the last half of the century were different trends in and
relationships between financial globalization and economic growth across different regions
and income groups, so analysing nexus over very long period we found no statistically
significant evidence on growth effects of financial globalization.

5. Conclusion

Financialization means the domination of the financial sector, of financial institutions and
financial logics upon the rest of the economy. Based on theoretical assumptions and
retrospective empirical studies, it can be argued that financialization can lead to positive,
negative, statistically not significant and U-shaped impacts on countries’ economic
development. In empirical studies financialization is often expressed in terms of financial
flows or interest rate, credit and others indicators. To examine relationships between financial
globalization and long-run growth, we use index of financial globalization across different
regions and income groups. We found that financial globalization increased across all regions
and income groups. Examination of the impact of financial globalization on the long-run
growth across has revealed that generally there is no significant impact over the long-run.
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Abstract. Models of financial forecasting are currently being explored more and more. This
paper discusses the application of the internationally used TOPSIS method to provide a
comprehensive picture of the suitability of using this method in the multi-criteria
benchmarking process. The application of the TOPSIS method at present achieves wide-area
use across the globe and, thanks to the impact of globalization, this method also belongs in the
conditions of the Slovak Republic among the most frequently used methods. In this article, we
prove that by applying mathematical and statistical strategies in decision-making, we can
increase the probability of choosing the right decision, unlike a decision based solely on
intuition. For models of multi-criteria decision-making, it is necessary to determine suitable
parameters that influence the choice of the most appropriate method. The chosen method of
multi-criteria decision-making is applied in the inter-company benchmark process, while
using the financial analysis indicators as performance criteria. Benchmarking is part of
analytical-synthetic quality management methods that provides a continuous analysis of the
company position in domestic or global competitive environment. The benchmark process is
applied to ten real medium-sized businesses with a staff of 100 to 200. The model is
influenced by selected thirteen financial analysis indicators that tend to evaluate all
components of the financial equilibrium. Using this method, we determine the resulting order
of companies by eliminating the degree of subjectivity in this decision-making process, and by
that, we review the reality better and more authentic.

Keywords: multi criteria benchmark, TOPSIS method, financial analysis indicators

JEL Classification: C54, D81, D70

1. Introduction

The decision making process has been carried out by mankind since ancient times. The
main development occurred in 18th century in connection with the development of
mathematics and economics, when attempts to formulate precisely these processes were made.
In 1906, the Italian economist Vilfredo Pareto introduced the multi-criteriality aspect and
formulated Pareto's optimality, describing the optimum as a state where it is not possible to
increase the welfare of an individual without at the same time reducing the welfare of
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someone else. (Holman et al., 2005). This has led to an exponential development in the field
of multi-criteria decision making since the early 20th century. The economist Thomas L.
Saaty, who is responsible for the emergence of one of the first methods of multi-criteria
analysis - the AHP method that economists have begun to make use of immediately, and
already in 1988 Olson's work comes out which describes the AHP method as a useful tool for
multi-criteria decision-making processes (Olson, 1988).

2. Literature review

In the multicriteria decision theory the TOPSIS method developed by Hwang et al. occurs
in 1933. In the article A new approach for multiple objective decision making it is stated that
TOPSIS is an algorithm developed to solve multiple objective decision-making problems
using two reference areas that make a calculation with a positive ideal solution and a
calculation with a negative ideal solution. The basic principle of the method is that the chosen
variant should be among the others as close as possible to the positive ideal solution and at the
same time as far as possible from the negative ideal solution (Hwang et al., 1933).

With using the TOPSIS method to compare the performance of competing companies on
the basis of their financial indicators, we meet in the article Inter-company comparison using
the modified TOPSIS with objective weights (Deng et al., 2000). In this article, authors
describe the process of inter-company comparison as a model of multi-criteria analysis, while
the TOPSIS method, in their opinion, represents the most effective option for solving
problems.

The most significant shift in the development of multi-criteria decision-making methods
has taken place in recent decades, when new, stochastic and fuzzy versions have arisen. Zhang
says that in recent years there has been an increasing use of the HFS (Hesitant Fuzzy Set)
method in decision-making processes, which in fact reflects expert thoughts better, due to
better tolerance (Zhang et al., 2017),

At present, many authors are concerned with the comparison and modification of all
available methods of multi-criteria analysis and their more comprehensive explanation, while
the investigated methods are applied to real decision situations. For example, Kolios is
concerned with a comparative study of the multi-criteria analysis methods applied to selection
of wind turbine support structures at their individual locations. Another author merged the
MCDM TOPSIS and VIKOR methods and proposed a new ATOVIC classification algorithm
where the criteria are replaced by the characters and the alternatives by objects (Kolios et al.,
2016; Baccour, 2018).

The issue of multi-criteria decision-making is also elaborated in the conditions of the
Slovak Republic. Vavrek defines the TOPSIS method as an appropriate way of evaluating the
management of municipalities, as management of municipalities in Slovakia is governed by
law. (Vavrek et al., 2015). In another article, he joined another area, the TOPSIS method
presents as one of the possible tools for objective evaluation of the product charakteristrics.
He conducted his research on a sample of 302 notebooks of six brands sold in three online
stores. Vavrek states that the TOPSIS method represents a way of solving a multi-criteria
decision-making process that is applicable in almost all areas (Vavrek & Novotova, 2017).

Another one who applied multi-criteria decision making models on Slovak market is
Valaskova et al. The purpose of the application was to determine the basic characteristics of
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sales, such as location, timing, sales method, etc., which suit to Slovak customers the most.
The aim was to facilitate the entry of Czech traders into the Slovak market, to find out what
strategy to take in order to succeed in a competitive environment (Valaskova et al., 2015). The
results of using TOPSIS in any market decision-making process with several variants and
criteria prove its feasibility, efficiency and a better degree of consumer satisfaction (Lu &
Yuan, 2018).

The fact that multi-criteria decision-making methods are increasingly used in practice and
applied to various real decision-making situations is confirmed by the fact that in 1970s the
International Society on Multiple Criteria Decision Making was formed, bringing together
about 1,500 professionals from around 90 countries (Koksalan et al., 2011).

3. Methodology and data

The used TOPSIS method is based on selecting such a variant, respectively, sorting the
variants according to the one which is the closest to the ideal variant represented by the
vectors H1, H2, ... Hk and at the same time the farthest from the worst (basal) variant
represented by the vector D1, D2, ... Dk (Cisko & Kliestik, 2013).

3.1 Input parameters of the multi-criteria benchmark

Benchmarking is a process of permanent and systematic measurement and evaluation with
the most competent competitors representing the leaders in the particular field (Molnar &
Dupal, 2002). Definitions according to Lancaric, D. and Savov, R. identify with the Spacka’s
definition of benchmarking as the systematic, continuous monitoring and evaluation of the
company and comparison with others, if possible with the best enterprises, in order to increase
the efficiency of their own enterprise (Spacka, 2005) (Lancaric & Savov, 2012). The
construction of the inter-company benchmark model build on multi-criteria decision - making
has the following sequence:

e calculation and interpretation of the criteria on basis of which the decisions will be
made between the different options,

e establishing preferences between criteria,

e establishing preferences between the options in terms of individual criteria and
their aggregation into the overall preference and thus determining the best option;

In the model, we have selected financial analysis indicators as the criteria of decision-
making process. The number of entities that come into contact with a business is often
concerned with this information, just to find out the financial situation of it. According to
Misankova, if a company wants to build and maintain competitive advantage it needs to
evaluate its performance. The best way for performance evaluation is to use the synthetic and
analytic indicators (Misankova, 2013). From a wide range of indicators, we have chosen to
use the financial indicators that are often reviewed in business financial analysis (Tab 1).

Table 1: Selected financial analysis indicators

f1-Return On Equity | f4 — Quick Ratio f7 - Total Debt Ratio fi0 - Net Working Capital fi3 -
f, - Return On Sales | fs — Current Ratio fs - Interest Earned Ratio | f11 . Debtor Days Ratio _Ilfll}/rir:)tsg
f; — Cash Ratio fs - Return On Assets | fy - Debt Of Equity f1o— Fixed Assets Turnover | Time
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Source: Constructed by author

The object for construction of the model is 10 international enterprises whose main
business is construction. Each of these enterprises has a number of employees from 100 to
200. Selected businesses are designated as elements of A (a1, az,.. and aio). First, we have
carried out a financial analysis of these businesses and calculated individual indicators
representing the criteria. For each criterion, we calculated the appropriate weight using the
Saaty matrix.

3.2 Determination of preferences between criteria

A part of a model of a multi-criteria benchmark is the expression of the decision maker's
preferences, which means finding out and expressing his idea of to what and thus to which the
criterion he gives priority to others.

We used the Saaty matrix, which is a quantitative pairing comparison method, for
estimating individual weights. First of all, we need to compare pairs of criteria, in our case the
pair of financial indicators, and thus create pair comparisons and assign them a scale value of
1, 3,5, 7,9 orits intermediate levels (Fiala, 2003).

The Saaty matrix is typical by that it is symmetric and therefore has the same number of
rows and columns. Above the diagonal, we state the preferences between individual pairs of
criteria using the scale values used for this method. Data in the matrix depends on the
subjective view of the investigator. In our case, the matrix is as follows:

h K 5 f, & f f fi fis [1Sij b = [1Sij""**w; = by/Yb;

oh
st
=h
o
=h
I

fil1 1 2 3 2 3 4 3 2 4 ? 34560 2,23419  0,15009
bl1 1 4 2 3 2 3 2 4 2 1 9216 2,01820  0,13558
flv2 21 1 3 3 4 2 1 2 4 2 3 864 168223 0,11301
fqJ1 2 1 1 4 3 4 2 4 1 2 3 4 4608 191341  0,12854
fsl V3 ¥4 /3 1/4 1 3 2 2 2 3 2 3 2 6 114778 0,07711
fol V2 12 1/3 13 Y3 1 1 2 3 4 5 2 2| 4444444444 112158  0,07535
]l U3 3 14 144 V2 1 1 2 3 2 4 1 2| 0333333333 091896 0,06174
fol V4 12 12 1/2 12 12 1/2 1 2 4 3 2 1 0,1875 0,87918  0,05906
fol 43 3 1 14 12 13 13 12 1 2 2 4 3| 0037037037 0,77606  0,05214
fol V2 /2 1/2 1 13 14 12 14 12 1 2 3 3| 001171875 0,71032  0,04772
ful V4 14 1/4 12 12 1/5 14 13 1/2 1/2 1 2 3| 9,76563E-05 0,49149  0,03302
fol V2 12 12 U3 13 /2 1 12 14 1/3 1/2 1 2| 0000289352 0553432  0,03590
i3 | /5 1 13 V4 V2 12 12 1 13 U3 13 12 1| 385802E-05 0,45760  0,03074

14,88534  1,00000

In our matrix, criterion f1 is equivalent to criterion f2, with criterion f3 at intermediate
level s1,3 = 2, which is the degree between equal and weakly preferred. We do so until we
compare all pairs of criteria above the diagonal. Below the diagonal, we state reciprocal
(inverted) values. Next, the calculation of the simple geometric mean of the rows follow. In
our case, R (j = 1) n =+ Sij is equal to the sum of the numbers 1 *1*2*1*3*2*3*4*3
*2 *2*5 — 34 560. Then we calculate b1 which is n - th, in our case the 13th root of this
product V (13 & 34 560) = 34 5601/13 = 2,2342. This is how we proceed for all thirteen rows
of our matrix.

Finally, we proceed to the final calculation of weighting of the criteria, first we have to
calculate the sum of all bi, which in our case means £ _(j = 1) * nubi = 14,8853. The weighing
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criterion is calculated as the quotient of the value of the bi criterion and the total sum of all bi.
The weight of criterion f1 was calculated as the quotient bl / Zbi = 2,2342 / 14,8853 = 0,1501,
the weight of criterion f2 as b2 / £bi = 2,0182 / 14,8853 = 0,1356 and we continue until b13/
Ybi. = 0.4576 / 14.8853 = 0.0307. To check the accuracy of the weighing we can use a sum of
weights that must equal 1.

3.3 Determination of preferences between variants according to individual criteria

The aim of this section is to determine the order of variants and the selection of the best
one out of them by using the TOPSIS method. The first step is to construct a criterial Y
matrix, consisting of lines representing variants that are the elements of the A set, and
columns representing the criteria of maximization or minimization character designated by the
letter f.

MAX MAX MAX MAX MAX MAX MIN MAX MIN MAX MIN  MAX MAX
Y i © &K & & f f f fy fio fu fp  fig
a| 0,00 0,00 062 1,18 1,19 0,00 0,49 1,00 1,03 1426744,00 47,56 3,65 0,42
a,| 0,09 0,07 086 1,67 3,34 0,06 0,31 2553 0,44 11917466,00 44,94 1,70 93,73
ag| 0,39 0,02 025 1,20 1,22 0,04 0,89 4,11 9,63 5189916,00 118,15 6,58 1,94
a 0,10 0,01 0,45 1,9 1,9 0,04 0,51 17,11 1,10 3672087,00 42,04 53,16 0,00
as| 0,10 0,02 055 1,47 1,48 0,04 0,83 0,00 520 3631098,00 107,25 17,52 1,25
ag| 0,18 0,00 0,40 1,03 1,04 0,01 0,96 0,00 23,99 372112,00 136,16 83,73 2,61
a;| 0,50 0,04 0,17 1,03 1,07 0,07 0,86 14,88 6,22 1511911,00 123,45 6,34 5,67
ag| -3,56 -0,07 0,16 0,92 0,95 -0,07 0,98 -12,66 48,51 -1034023,00 220,27 4,60 8,62
a| 0,17 0,02 0,75 1,24 1,28 0,04 0,73 235,17 2,81 580387500 62,94 17,79 4,55
0| -1,73 -0,08 0,07 0,90 0,98 -0,09 0,95 -9,18 18,70  -410649,00 234,91 8,83 22,83

In this construction, we assume that all criteria in the matrix are maximization. Since not
all of the criteria in our matrix have the required character, all the minimization criteria must
be converted to maximizing.

The next step is to construct a normalized criterial matrix R. First we calculate the square
root of the sum of the second powers of all values within the criterion. In the first criterion,
the value will be equal

1..-'f[3,56: +3,64% 43,9524+ 3,652 +3,65% 43,74 +4,05°4+0°4+3,73°+1,83%) =108

Using this value, we calculate the element of the first column and the first line of the
normalized criterial matrix R:
Y11 3.56
n,———=——=033 1
LJ-“I;E{}I_”}“ 10:3 ( )
The last matrix that we have to create in this method is the weighted criterial matrix W. Its
construction is based on multiplying the elements of the normalized criterial matrix by their
respective weight. Next, we determine the ideal and basal variant from the values in the
weighted criterial matrix. The next step is to determine the distance of the individual variants
from the ideal variant according to formula (2) and from the basal variant according to
formula (3).
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K b
2 .
di* ={Z(Wij—Hj) J i=1,23..p (2)
=
K %
diZ(Z(Wij—Dj)zj i=123,..,p (3)
j=1
di”
= (4)
di +di
MAX MAX MAX MAX MAX MAX MAX MAX MAX MAX MAX MAX MAX
fl f2 f3 f4 f5 f6 f7 fS f9 flO fll le f13

a;| 0,0496 0,0366 0,0446 0,0371 0,0181 0,0184 0,0301 0,0032 0,0198 0,0066 0,0142 0,0013 0,0001
a,| 0,0508 0,0686 0,0618 0,0525 0,0509 0,0308 0,0412 0,0088 0,0201 0,0350 0,0144 0,0006 0,0296
as| 0,0551 0,0457 0,0180 0,0377 0,0186 0,0260 0,0051 0,0039 0,0162 0,0168 0,0088 0,0023 0,0006
a,| 0,0510 0,0412 0,0323 0,0598 0,0290 0,0277 0,0287 0,0069 0,0198 0,0127 0,0146 0,0185 0,0000
as| 0,0509 0,0457 0,0395 0,0462 0,0226 0,0262 0,0090 0,0029 0,0181 0,0126 0,0097 0,0061 0,0004
as| 0,0521 0,0366 0,0287 0,0324 0,0159 0,0199 0,0011 0,0029 0,0102 0,0038 0,0075 0,0291 0,0008
a;] 0,0565 0,0549 0,0122 0,0324 0,0163 0,0328 0,0071 0,0064 0,0177 0,0069 0,0084 0,0022 0,0018
ag| 0,0000 0,0039 0,0115 0,0289 0,0145 0,0034 0,0000 0,0000 0,0000 0,0000 0,0011 0,0016 0,0027
ag| 0,0520 0,0457 0,0539 0,0390 0,0195 0,0277 0,0150 0,0573 0,0191 0,0185 0,0130 0,0062 0,0014
30| 0,0255 0,0000 0,0050 0,0283 0,0149 0,0000 0,0017 0,0008 0,0125 0,0017 0,0000 0,0031 0,0072

H; 0,0565 0,0686 0,0618 0,0598 0,0509 0,0328 0,0412 0,0573 0,0201 0,0350 0,0146 0,0291 0,0296
D;j 0,0000 0,0000 0,0050 0,0283 0,0145 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0006 0,0000

The weighted criterial matrix W was formed. Under the matrix, we presented the values of
the ideal H and basal D variants within each criterion. The last step of the TOPSIS method is
to calculate the relative indicator marker of the distance of variants from the basal variant
using formula (4).

4. Results and Discussion

By using the TOPSIS method and adhering to the established procedure of this method, we
received the resulting order of the companies. We obtained the order of the enterprises based
on the decreasing value of parameter ci, which represents the distance of the given variant
from the basal (worst) variant. It follows that the enterprise which has reached the highest
value is, according to the established criteria and the weighting assigned to them the most
suitable for the decision maker (Tab. 2). We sort the variants in descending order, which in
our case represents the order in the following table (Tab. 3).

Table 2: Calculated parameters of individual enterprises

a1 d2 ds a4 ds ds az ag dg dio
di* 0,0931 | 0,0570 | 0,1006 | 0,0796 | 0,0894 | 0,1039 | 0,1033 | 0,146 | 0,0658 | 0,1399
di 0,0857 | 0,1337 | 0,0821 | 0,0947 | 0,0875 | 0,0777 | 0,0888 | 0,0089 | 0,1118 | 0,0295
Ci 0,4794 | 0,7010 | 0,4495| 0,5431 | 0,4946 | 0,4277 | 0,4622 | 0,0571 | 0,6295 | 0,1741
Source: Constructed by author

Table 3: Enterprises order based on the TOPSIS method
Order 1.12 |3 |4 |5 |6.]7.]8 | 9 |10

Enterprise| a, | @ | a4 | as | a1 | a7 | 8 | 8 | a0 | as
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Source: Constructed by author

Enterprises a2 and ag hold the first two positions. The third place holds as. These companies
occupied the first positions mainly because the most significant indicators and therefore the
highest-weighted indicators as Quick Ratio, Current Ratio or ROE achieved the highest values
for these companies. Enterprise as ranked fourth as the values of significant indicators showed
slightly lower values than in the first three cases. The ai, az, as, and as enterprises achieve very
similar values for the relative indicator, with only a few hundredths difference, which suggests
that also the values of the financial analysis indicators do not differ significantly and their
values are average. Enterprises al0 and a8 were placed on the last two places. Even when
calculating the financial indicators, we could have seen significant fluctuations in the values
of not only the most important but also of the less important indicators, which suggests that
the companies have considerable economic problems.

Using the TOPSIS method, we see that the first three places belong to enterprises az, ag and
as. When looking at financial indicators (Criteria matrix Y, we see that these enterprises have
significantly higher values of important indicators, which are fy, f, f3 and f4 and which are
decisive for this model. By using the TOPSIS method, there would be a problem only in such
a case if one of the companies in a high-weight criterion reached a significantly higher value,
several times higher than other enterprises, while in the other criteria being average and not
significantly better than the others. Such a high-weighted indicator would result in a high
value in a normalized criterion matrix other subsequent calculations, which would place the
enterprise in the front position only on the basis of one (although the most important)
indicator. It means that, since the TOPSIS method works with specific values, it may happen
that in some cases we get a distorted result its own way. Therefore, it is always necessary to
evaluate the decision criteria first globally and then consider which method is the most
appropriate in the given situation.

5. Conclusion

The resulting ranking of enterprises was partly influenced by the subjective preferences of
the decision-maker and by different importance assigned to individual financial indicators.
Each method uses a different approach to determining the ideal variant, which means that the
results of different methods may differ from time to time, and certain deviations may occur
but multi-criterial decision-making methods are nonetheless effective ways of minimizing and
eliminating the degree of subjectivity in decision-making processes. That is precisely why the
decision-making management should apply them in all their important decision-making
situations.
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Abstract. The quality of life and the quality of the environment must be perceived, whether
from a globalized, regional or local, corporate or combined perspectives. Economic and
environmental development activities are coordinated today by the world top socio-economic
authorities. The highest priority is sustainable development, sustainable competitive
production and green growth. Based on this, the results of analysis and outputs of authors'
own research on the progressive forms and tools of financial, management and environmental
accounting for SMEs abroad and in Slovakia are systematically summarized. The concept of a
model for implementing enterprise environmental costs and returns to traditional business
accounting is designed. The concept is based on the use of STN EN ISO 14052:2012
Environmental Management. Cost accounting material flow were processed at the workplace
of contributors. In analyzing and evaluating environmental business costs and revenues, all the
organization activities have to identify relevant costs and revenues, and these are associated
with the identified environmental aspects, impacts and risks. If an organization has established
and maintained a standard environmental management system (according to STN EN ISO
14001 respectively EMAS II1), the use of the model in practice is significantly more effective
through the EAVaR. If an organization does not operate such a certified system, an
environmental audit — an initial environmental review — is required to enter into the economic
and environmental operational accounting. The concept of the model was dimensioned by
pilot verification under specific conditions of practice — civil engineering.

Keywords: enterprise, globalized economy, material flow, environmental profile,
standardized cost accounting

JEL Classification: F64, L15, 044, Q01, Q56

1. Introduction

Unlike the traditional accounting system, environmental management accounting gives an
insight into how individual sub-processes thrive on their own and not how the enterprise as a
whole flourishes. This makes it possible to identify those business locations that need to be
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addressed and to look for ways to improve them. Compared with the traditional accounting
system, environmental accounting does not have precise rules, and hence its benefits are that it
is suitable for an enterprise of any type. The system is so flexible and adaptable that individual
businesses can tailor it according to its needs and the area it wants to focus on (science and
research, improvement of the production process, waste management, raw material purchase,
investment decision).

An important role in the system of environmental accounting is played by environmental
costs and their identification. In identifying such costs, it is necessary to understand what is
actually being said between such costs. In the enterprise’'s decision to introduce an
environmental management system (EMS), it is necessary to avoid the misconception that its
implementation is only associated with cost-related negative considerations and it is necessary
to recognize that with the growing threat of the environmental impact of the company's
activities and the increasing material and energy material flow, the potential benefit from the
introduction of this system is directly proportional to the identification of the mentioned
weaknesses of activities, their efficiency, with which the reduction of individual
environmental costs, respectively, increasing environmental yields is related.

2. An environmental approach to business

Also, entrepreneurship that respects the principles of sustainable development (SD) is
sustainable entrepreneurship. The concept of sustainable entrepreneurship was first defined in
the 1980s, as the functioning of a company that uses a number of resources that can be
regenerated naturally and produces the amount of waste that the Earth is capable of absorbing.
The idea of this model is that no generation will live to the detriment of the quality of life of
the next generations (Henri & Journeult, 2008; Janoskova & Kliestikova, 2018).

The SD concept, which is built on a functioning social sphere, a strong and stable economy
and healthy ecosystems, is considered as a viable solution to the negative impact of global
development trends and their negative impacts on nature. In the world, the SD concept has
been developing for approximately three decades. Despite the great progress achieved in most
area of development, the SD concept is still applied on an international scale only in a
declarative form.

At present, people are becoming increasingly aware of the topic of ensuring SD, and it is
one of the priorities of the European Union's policy. However, the Council of Europe has
already come up with the idea in June 1998, and thereafter launched the two-pillar EU SD
model, the Cardiff initiative. This model was subsequently supplemented in 2000 by a third
pillar, the so-called structural pillar or the socioeconomic pillar, at the Lisbon summit. The
aim of this pillar was to achieve a link between environmental and economic policy and this
also required the development and subsequent implementation of an economy based on
greater competitiveness and the dynamics of findings, awareness and knowledge and the
ability to achieve economic growth that we can call sustainable and will ensure a positive
development of employment and social policy. (Corejova et al., 2018)

EMS can be described as a voluntary means to link the organization's own management
with access to environmental protection. This tool can be implemented in any business
process area in any type of business, irrespective of the sector. The goal is to achieve both
business and environmental goals. Individual EMSs of different enterprises are unique
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because each enterprise prepares its EMS on the basis of its specific systems and its own
programs, with the intention of achieving the objectives of environmental policy. The essence
of introducing EMS into the enterprise management systems is, on the one hand, to achieve
better processes and activities and thus to reduce the overall costs of the enterprise. On the
other hand, they contribute to improving the environment of the society. (Stofko et al., 2016)

At present, enterprises as entry-exit systems perform their business activities in the
conditions of a civilized society and are therefore willing to voluntarily accept environmental
pollution commitments. This reflects the true growth rate of established and certified
standardized EMS. In particular, they are organizations whose business is the production of
machinery, electrical and mechanical equipment, chemical production, and pulp and paper
production. However, these systems are increasingly being pursued by organizations active in
public administration, education and other organizations in general. Enterprises obtain these
certifications according to the STN EN ISO 14001 standard, or registration under the EMAS
I11 scheme (Eco-Management and Audit Scheme).

3. Corporate accounting

The company's accounting information system can be identified as an indispensable means
in the complex management system of each enterprise. Throughout the life cycle of each
business, it is forced to make economic choices, based on factual facts from accounting
information in order to be successful and competitive.

Successful businesses are now considered primarily those organizations that emphasize
motivation and cost evaluation in order to ensure the overall comprehensive, efficient
consumption of materials and energy, we are talking about the economic-environmental
aspect. The efficiency of an enterprise's business can be identified on the basis of individual
indicators for a specified period. (Bielikova & Paliderova, 2016; Gajanova et al., 2018)

4. Management accounting

Management accounting plays an important role in business processes in providing quality
and complete information for corporate governance decisions. At the same time, it is not
subject to state regulation in comparison with financial accounting. A specific aspect of
management accounting is that it is not only focused on the actual information about the
financial situation of the company, but it also focuses on individual business processes, or
operations (Majernik et al., 2017).

Environmental management accounting (EMA) is an important integral part of the
organization's management, whose primary concern is to identify, collect, analyze and, last but
not least, report and provide information on:

e material and energy flows,

e environmental costs,

e other value-referenced information needed to make decisions in a particular
business.

Given that each enterprise, understood as an input / output system, is a specific
organizational unit that has unique specifications (e.g. the production line, wastewater
treatment methods, etc.), each environmental management system is seen as a unique solution.
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As a guiding factor in building and implementing the EMA, on which the EMA structure of
an enterprise depends, the need, the benefit of the business, and the objective pursued by the
undertaking are considered to be the same (WCED, 1987)

Given the fact that EMA is a relatively new system, it is possible to identify the untapped
weaknesses that the company may encounter in its implementation. These shortcomings are
shown in the Ishikawa diagram (Figure 1).

Figure 1: Ishikawa Diagram - EMA weaknesses so far
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5. The environmental costs in EMA

In general, however, it is necessary to point out that there is not one exact definition of
environmental costs that would generally be acceptable. The reason for this is, above all, the
effort to avoid a lengthy process and speculation on what will or will not be accepted as an
environmental cost. Because each enterprise is responsible for defining environmental costs, it
is possible to minimize any ambiguity and extent of the costs. The ideal practice for an
enterprise that has chosen to implement EMA in its processes is to focus only on a certain area
of monitored costs that the company is able to monitor at the very beginning of
implementation (Regionalne, 2001).

Although the cost of environmental protection can be considered as a key element in the
internal cost calculations of an enterprise, emphasis is placed on the other side of the coin,
from which it cannot be abstracted. (Frajtova-Michalikova et al., 2015) This concerns waste
which embodies such a portion of the material, that has not been processed as part of the
product and it is necessary to take it into account when calculating the environmental costs of
the enterprise. (Butek & Stofkova, 2016) Waste for the calculation of environmental costs
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includes solid waste, waste water, air emissions and non-production output. Because of this,
waste can be considered as indicators that speak of the inefficiency in production.

6. Environmental profile of the surveyed organization

The top management of an international organization active in the field of road and
motorway construction SK NACE: 42110, is aware of the importance of preventing
environmental damage in connection with the activities it performs, and at the same time is
aware of the underlying problems it encounters, whether from consumers or the general
public. In the wake of recognizing accountability towards the public and the environment
itself, the top management of the company implemented certified quality management systems
according to STN EN ISO 9001, environmental management, according to STN EN 1SO 14
001, a system of the Occupational Health and Safety Management OHSAS 18 001 and, last
but not least, set and implemented the basic principles of the policy of the Integrated
Enterprise Management System (CIMA, 2000; Voluntary, 2015).

Proposal for the method of accounting for environmental costs and revenues

With regard to the business activity of the company surveyed by us, namely the realization
and delivery of buildings in the fields of engineering, land, industrial and water management
construction engineering, we have proposed the following during the adjustment and
modification of the analytical accounts to selected synthetic accounts:

1. Account 518 — other services

518.006-Training (environment) of employees — internal

518.007 - Training (environment) of employees - external

518.010 - Disposal of HW (dyestuffs, dyes, pigments, paint packaging, paints, oils, etc.)

518.012 - Disposal of HW - administration (toners, printing accessories, etc.)

518.016 - Communal services - cleaning

518.019 - Communal services - revision of chimneys

518.020 - Communal services - revision of pressure vessels

518.013 - Chemical disposal, lubricants - central building test room

518.024 - Costs of external certification audit ISO 14 001 and the like.

518.025 - Cost of the test of technical inspection - passenger cars

518.026 - Examination costs of technical inspection - trucks

518.027 - Emission control costs - passenger cars

518.028 - Emission control costs - trucks

518.029 - Emission control costs - building mechanisms and machinery

518.043 - Rental of waste containers

518.047 - Storage - soils

518.063 - Costs associated with contributions to universities for science and research in

the field of environment

518.075 - Disposal of contaminated soil

e 518.076 - Costs of the disposal of construction waste (concrete, bricks, blocks, panels,
etc.)

e 518.077 - Costs of disposal of other building materials

e 518.078 - Cost of non-production output
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2. Account 538 - Other taxes and fees
e 538.008 - Environmental Department Fees (Ministry of the Environment) for emissions
e 538.009 - Fees for dust, excessive noise
e 538.019 - Fees for the disposal of municipal waste by the Local Authority

3. Account 545 - Other fines, penalties and interest on late payments
e 545.004 - Fines and penalties - sanctions (environmental protection, health and safety)

The design of the individual analytical accounts has been prepared on the basis of the
activities that occur during the current accounting period to the monitored entity. With this
analytical account, an entity may be able to monitor in more detail the environmental costs
that arise from it in connection with, for example, the protection and prevention of the
environment or the research and development of the improvement of the production processes
in order to reduce the burden on the environment etc. (Hyrslova, 2005; MikuSova et al., 2018).
As part of the main activities connected with the subject of the business activity of the
enterprise, there are not only costs but also revenues, for which we have also prepared draft
analytical accounts for the selected synthetic account, as follows:

4. Account 642 - Revenues from sales of material
e 642.002 - Revenues from sales of scrap
e 642.003 - Revenues from sales of recycled asphalt

When designing the individual analytical accounts, we proceeded analogously, and
therefore we relied on real cases that might occur during the current accounting period. Table
1 shows an illustrative sample of possible examples of environmental cost and revenue
accounting based on the above-described analytical accounts.

Concept of EMA implementation in the enterprise

The performed analysis of the enterprise needed for the design of the implementation of
EMA into the company system can also identify the ability to use EMA as a form of
motivation in inter-enterprise management. The root of this motivation is that the organization
is based on a complex accounting system that provides aggregate information on the costs and
returns of an enterprise, from partial accounting systems where a particular center or
performance, assign a specific load or yield. This fact is a good basis for effective enterprise
management. (Zauskova & Grib, 2016)

However, in order to do this, it is necessary for traditional accounting as we know it to be
extended to synthetic accounts that will provide relevant, objective and accurate
environmental information for the enterprise. (Adamko et al., 2018) This breakdown allows us
to monitor in more detail the environmental costs and revenues generated by specific outputs,
from the input of the material to the process and its output, and thus more accurately identify
any material losses that the waste represents for the enterprise and therefore the cost of non-
material output. In this way, the enterprise can identify its weaknesses in which it cannot only
increase its environmental revenues but also reduce its environmental costs.

Table 1: Business Environmental Costs and Income Revenue Scheme

Comprehensive view of environmental cost and revenue accounting

Numb | Accounting Text of the accounting case Debit Credit
er document

1 DFA Supply invoice for external cleaning services 518.016 321

2 VVPD Reimbursement in cash for external training of 211 518.007
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company employees

3 DFA An invoice for the disposal of construction waste 518.076 321

4 DFA Invoice for storage of soil in the landfill 518.047 321

5 DFA Invoice for renting waste containers 518.043 321

6 DEA Re_lmburseme_nt of the invoice for revisions - 518.009 321
chimney services

7 DFA Settlement of emission control costs - trucks 518.026 321
Reimbursement of the annual fee for air pollution

8 VBU by discharging emissions, based on the decision of 221 538.008
the relevant department of the Environment

9 DFA Cost of external certification audit ISO 14 001 518.024 321

5 — -

10 VPD 50@ of the aqnual subscription to the journal 314 211
Enviromagazin

11 DEA Invqlce recel\(ed for subscription to the journal 518.064 321
Enviromagazin

12 DFA Clearing of a paid deposit 321 314

13 VBU Add.ItIOI’Ia| payment for the subscribed journal 311 291
Enviromagazin

14 VFA Invoice for the sale of recycled asphalt 311 642.003

15 VBU Collection of accounts receivable for recycling 291 311
asphalt
Estimated unbilled cost related to the disposal of

16 ID other building materials at the end of the current 518.077 326
period

17 DEA Invc_)lcg for the disposal of cor)structl_on wast(_e at the 326 321
beginning of the next accounting period received

18 VBU San(_:tlon - Imposition of a fine from the Slovak 545 004 211
Environmental Inspectorate

Source: Own processing

In accordance with the 1SO standard for EMA, the Mode is the point where material inputs
are converted into outputs, respectively in which the materials are stored. It serves to more
transparently visualize on-going material flows in the enterprise and how the enterprise uses
energy. As a result, any hidden costs such as waste management costs can be detected - it
reveals weaknesses in which processes can be made more effective or improved.

The investigated enterprise in the production of asphalt mixes uses procedures to minimize
material losses and uses both unused material released in production and recycled asphalt.
However, in advanced countries, they already know more innovative methods, including the
production of recycled plastic roads (Hyrslova & Vanecek, 2003).

The essence of this method lies in a mixture of millions of plastic granules made from
waste. The manufacturing process is identical to the traditional procedure, but with the
addition of the above-mentioned granules in a volume of 10% of the total weight of the
mixture (Ministerstvo ZP). Hence, in deeper analysis of the process under investigation, it
appears that the weakest site is MU4 and the material inputs that enter this quantitative node.
In further development of the given issue in the company, it is possible to focus on the
development of accounting in the proposed quantitative nodes.

The cost savings saved using the proposed procedures (Table 2), based on the assumptions
that:
o the average grade of first-class road is 18 cm, a second-class road 10 cm, we will work
with 10 cm in the calculations,
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e per 1 km of a 10 cm thick road, approximately 21,300 kg of bitumen is consumed,
¢ the optimal proportion of plastics in the mixture is 8%.

Table 2 Calculating cost savings using the suggested procedures

Item Cost

Costs of waste plastics and their processing €1.75/kg
Cost of bitumen €3/kg
Calculation

Cost of bitumen 21300 kg*3 €/kg 63 900 €/km
The cost of waste plastic (21 300kg*0.08)*1.75€/kg 2 982 €/km
The costs saved (63 900 €/km * 0.08) — 2 982 €/km 2 130 €/km

Source: Own processing

In addition to the benefits of the proposed innovation, in the form of cost savings for the
company, a road made of plastics also:

e it is more resistant to the greater weight of the means of transport,

¢ no potholes form as on asphalt roads,

¢ eliminating the standing water problem on the roads.

7. Conclusion

The top management of each enterprise is now getting into situations in everyday practice
when it is necessary to make fundamental decisions about the direction in which the company
is going, whether in a longer or shorter time horizon. Enterprises are becoming increasingly
aware of the public and it is imperative that these decisions are not only effective, but also that
their impact on the environment is considered.

To make these decisions increasingly effective in a rapidly changing, globalized
competitive environment, traditional tools to support these decisions are becoming ineffective.
One of the tools to promote streamlining not only of managerial decisions, but also complex
processes and the sustainability of the company is also environmental management
accounting.
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Abstract. The aim of the article is to analyze the development of the financing of business
entities in the Czech Republic. The article deals with issues of individual types of loans,
possibilities of financing of business entities, the amount of credits and their development as
well as the currency in which the loans are provided. Literary research deals with lending in
the credit market not only in the Czech Republic but also abroad. The article includes selected
data on credit conditions and developments that enable users to get valuable information about
developments in the credit market. The results in the main section show that the highest
amount of loans has been drawn for a long period since 2009. By then, it was most borrowed
for short-term loans. The least was borrowed for medium-term loans. The total amount of
loans has a growing trend. As for the use of foreign resources, they also have a growing trend.
At the same time, the amount of money lent abroad is increasing. As of January 1, 2018, the
total funding from abroad was around 30%. Globalization also has a significant impact on
sister companies of international corporations where individual transactions may be distorted
by tax optimization efforts. Even the growing number of international corporations may affect
the amount of foreign currency loans. Data for the main part was drawn mainly from the
Czech National Bank. The results are presented in the graphs in the figures.

Keywords: comparison, development, globalization, loan, value

JEL Classification: F65, G21, M21

1. Introduction

Mezi kratkodobé a stfednédobé cizi zdroje financovani patii spotiebitelsky tver, tveér ke
kreditni karté, kontokorentni Uvér, smeénecny uvér, revolvingovy uvér, lombardni uvér,
obchodni Gvér ¢i bankovni zaruky. Mezi dlouhodobé zdroje financovani poté patii hypotecni
uvér, dodavatelsky a bankovni uvér, financni ¢i operativni leasing. Zakladnim zdrojem
financovani spotiebitelské poptavky domacnosti a firem zivnostniki patii bankovni
spotiebitelsky tGvér. V Ceské republice banky nabizeji dva zakladni typy: Gvéry pro
kratkodobé hotovostni potieby (debetni zlstatky na béznych a kontokorentnich uctech) a
spotiebni tvery ¢lenéné z hlediska splatnosti na kratkodobé, sttednédobé a dlouhodobé.

Regulace v oblasti spotiebitelskych tverit zahrnuje pravidla jednani subjektl finan¢niho
trhu se spotiebiteli. Zakon o spotfebitelském uvéru byl s G¢innosti od 1. 12. 2016 rozsifen o
okruh subjekti podléhajicich dohledu CNB. V oblasti ochrany spotiebitele se regulace tyka
osob uvedenych v § 44 odst. 1 zakona o Ceské narodni bance pii vykonu ¢innosti, kterou tyto
osoby vykonavaji na zikladé povoleni, licence nebo registrace Ceské narodni banky nebo
obdobného opravnéni k plisobeni na izemi Ceské republiky udéleného zahrani¢nim organem.
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Podnikatelské subjekty pouZivaji v Ceské republice jako zdroj dlouhodobého financovani
leasing, dlouhodoby uvér, investi¢ni avér ¢i hypotecni uvér. HypoteCnimi uvéry se autorka
¢lanku a dalSi vyzkumni pracovnici vénovali jiz dfive (Hedvi¢dkova & Svobodova, 2015,
2016, 2017). World bank group (2018) hodnoti i snadnost ziskani uvéru pro podniky
v souvislosti s ,,doing business®, které bylo feSeno v Svobodova & Hedvi¢akova (2015).
Hypotecni trh je zaméfen na dlouhodobé financovani. I z toho diivodu je tfeba, aby byl co
nejvice stabilni (Cernohorska, 2015). Kalkulatorem vypodti bankovnich sluzeb a i
hypotecnich Gveért se zabyvali Hedvicdkova & Soukal (2012). Allen & Paligorova (2015) se
zabyvali ptjcovanim v Kanadé beéhem financni krize, kdy bylo omezeno poskytovani uvért
vefejnym firmém, nikoliv soukromym firmam. Soukromym firmdm puajcovaly, protoze by
mohly ziskat nadmérné vynosy. Godlewski & Sanditov (2018) zkoumaji vliv sité finan¢nich
instituci na hodnotu bankovnich tvéra s vyuzitim 0idaji o syndikovanych ptj¢kach evropskym
spole¢nostem. Zjistili, Ze pfitomnost vice centralnich vidcl v syndikatu podstatné zvySuje
reakci akciového trhu na nabidku pajéek. Kim et. al. (2018) vyzkoumali, ze firmy s
kompetencemi IT maji tendenci mit pfiznivéj§i cenové a necenové podminky pro uvérové
smlouvy a je méné¢ pravdépodobné, Ze jejich rating by se snizil, nebo aby hlasily slabé stranky
vnitini kontroly neZ spoleénosti bez reputace IT. Isynuwardgana & Muslih, (2018) uvedli, Ze
prostfednictvim implementace fizeni a spravy bude sniZzovat ndklady na dluh spolecnosti.
Wilodarczyk & Szturo (2018) analyzovali faktory ovliviiujici dostupnost Gveéra a jejich vliv na
vyvoj polskych MSP, jako je velikost a stafi spolecnosti, finan¢ni vysledky nebo délka vztahu
s bankovni instituci, stejné jako funkce charakterizujici bankovni sektor. Vysledky ukazuji, ze
v Polsku, podobn¢ jako ostatni evropské zemé, maji MSP omezenéjsi ptistup k uvérim nez
velké spolecnosti. Navic byla prokézana vyrazna zéavislost dostupnosti bankovnich uvért dle
velikosti spolecnosti, likvidity, ziskovosti a situace v bankovnim sektoru. Zajimavé je i
hodnoceni Getting credit v rdmci Doing Business dle World Group Bank (2018), kde
hodnoceni Ceské republiky na zakladé 4 indikéatort stale kolisd. Od roku 2007 se Ceska
republika posunula z nejlepsi, 21. pozice, na 42. pii¢ku v roce 2018.

Buszko (2016) uvadi, ze ptinosy z hypotecnich Gvért v cizi méné zavisi predevs§im na
sménném kurzu ke dni pfijeti avéru. Hlavnim zévérem vyzkumu je, Ze hypotecni Gvéry v cizi
méné jsou pomérné piinosné, ale piedstavuji vyznamné potencidlni riziko pro ekonomickou
bezpecnost polskych domacnosti i celého bankovniho systému. (Beckman, Stix, 2015)
zkoumali, zda je poptavka po uvérech v cizich ménach zpisobena nedostate¢nou znalosti o
riziku ménového kurzu vyplyvajiciho z téchto ivéri. Vyuzivali priizkumy z osmi zemi stiedni
a vychodni Evropy, které poskytuji informace o znalostech agentl o riziku mé€nového kurzu.
Vysledky ukazuji, Ze vétSina respondentid si je védoma toho, Ze depreciace zvySuje splatky
uvérd. Dale bylo zjiSténo, Ze znalosti o kurzovém riziku maji silny vliv na vybér mény tvéru.
Z 1hlu pohledu bankovni instituce danou problematiku zkoumala i Pawlowska (2018), ktera
prezentovala, ze Uveéry v cizi méné byly ziskové predevSim pro dcefiné spolecnosti
zahrani¢nich bank. Dale uvedla pozitivni korelaci mezi kontextem matefskych bank a
ziskovosti jejich pfidruzenych podnikl zejména béhem svétové finanéni krize. Musa et. al.
ktery vazné ohrozuje existenci MSP v Evropské unii. MSP byly postizeny rychlym poklesem
poptavky po zbozi a sluzbach a zptisnénim uvérovych podminek. Vzhledem k zhorSujicimu se
ptistupu k uvérim byly MSP nuceny pouzivat alternativni zdroje financovani, jako jsou
rezervy nebo samofinancovani.
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2. Metody a cil ¢lanku

Cilem ¢lanku je analyzovat situaci na trhu Gvért v Ceské republice, které byly poskytnuty
nefinan¢nim podnikatelskym subjektim v letech 1993 - 31.7. 2018 v jejich hodnotach podle
délky splatnosti, mény i dle vyse uvéru.

Pti zpracovani ¢lanku byly pouzity primarni a sekundarni zdroje. Data z uvérové scény
byla ziskana od Ceské narodni banky a od Evropské centralni banky. Udaje z Ceské narodni
banky byly vzdy pouZivany v obdobi, jak jsou prezentovany Ceskou narodni bankou. Mezi
sekundarni zdroje patfi webové stranky, odborna literatura, informace shromazdéné z
odbornych casopisti, diskuze a i€ast na odbornych seminarich a konferencich. Poté bylo nutné
vybirat, kategorizovat a aktualizovat dostupné relevantni informace ze shromdzdéného
publikovaného materialu, aby mohly byt poskytnuty zakladni znalosti o vybraném tématu.

3. Vysledky

Setieni ivérovych podminek a vyvoje spotiebitelskych uvéri umoziuje ziskat uzivatelim
(centralni bance, bankam, finanénim zprostfedkovatelim) cenné informace o vyvoji na
spotiebitelském uvérovém trhu. Informace kvalitativniho charakteru ziskava napt. CNB v
ramci Setieni formou strukturovaného dotazniku piimo od reprezentativniho vzorku bank
piisobicich na ¢eském uvérovém trhu, které participuji na tomto Setieni. (CNB, 2018a)
V poslednim Setfeni bank na vyvoj vérovych podminek v pritbéhu druhého ctvrtleti 2018
jsou uvedeny nize. Dle vysledkt Setieni CNB (2018a) a ECB (2018) poptavka po uvérech
rostla ve vSech segmentech vyjma Uvéri domdcnostem na bydleni. U podnikit byl rhst
poptavky po tverech ovlivnén zejména financovanim fixnich investic, stejn¢ jako flizemi a
akvizicemi. Ve sméru rustu poptavky po spotiebitelskych uvérech plisobi zlepSenad divéra
domécnosti a snizend uroven klientskych trokovych sazeb. Ve tfetim ctvrtleti 2018 banky
neocekavaji zménu uve€rovych standardii u podnikovych ani spotiebitelskych uvérh, avSak
oc¢ekavaji jejich zptisnéni u uverd na bydleni. Poptavka po podnikovych Givérech se dle bank
ve tretim ctvrtleti 2018 zvysi, zatimco poptavka po Uvérech na bydleni poklesne. Banky
neocekavaji zménu poptavky u spotiebitelskych avér.

3.1 Objemy tvéri nefinanénim podnikatelskym subjektim

Graf 1 (obr. 1) prezentuje vysledky Gveérti a pohledavek vici nefinanénim podnikim v
Ceské republice v korunich. Data byla ve statistickych tdajich Ceské narodni banky k
dispozici od 1.1.1993 do 31.7.2018. V grafu jsou prezentovana data za jednotlivé roky.
Nejstabilngjsi trend zaznamenaly Uvery a pohledavky stfednédobé. Zaroveil se az na roky
1995-1996 jedna o nejmén¢ vyuZzivany produkt z porovnavanych feSeni. Kratkodobé uvéry do
jednoho roku byly do roku 2009 nejvice pouzivanym néstrojem. Nejvice penéz bylo pomoci
tohoto nastroje ptjceno v letech 1996-1997, kdy si podnikatelé pijcili 350 miliard CZK. Poté
zacal jejich objem klesat az do roku 2004. Od roku 2005 zacal objem opé€t naristat az do roku
2009 a od roku 2010 kolisa spise s klesajicim trendem. Co se tyce dlouhodobych uveérd,
zaznamenavaly nejvetsi vykyvy a zmény. Jejich obliba rostla do roku 2001, a poté vyznamné
poklesnula. Do roku 2005 ziistavaly na podobné urovni. Zmeéna vsak nastala v roce 2006, kdy
zacCaly Gvéry tohoto typu opét vice rast. V letech 2011 az 2015 spiSe stagnovaly a poté az do
1.1.2018 stale rostly.
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Figure 1: Nefinancni podniky — uvéry dle doby splaceni (v CZK)
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Do 31.12.1996 nebyly v tabulce zaznamenavany uvéry v zahrani¢ni méné. Rozdily byly
zaznamenany az od roku 1997. V roce 2018 bylo 180 miliard z dlouhodobych zdroja, které
jsou nejvice vyuzivany zahrani¢ni ménou. Graf (obr. 2) ma podobné trendy os a trendy jako v

A4

predchozim grafu. Dlouhodobé uvéry opét zaznamenaly od roku 2009 vyssi hodnoty pied
kratkodobymi uvéry a sttednédobymi tvéry. Neni to piekvapujici, protoze dlouhodobé uvéry
jsou obvykle spojeny s vyssi ¢astkou uvéru nez kratkodobé nebo strednédobé uvéry.

Figure 2: Nefinancni podniky — uveéry dle doby splaceni (v CZK + zahranic¢ni ména)
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V dalsi casti (obr. 3) bude porovnano, v jaké vysi byly poskytovany Gvéry v zahrani¢nich
ménach a také procentudlni rozlozeni uvérti v CZK a v zahrani¢nich ménéch (obr 4). Data v
cizich ménach jsou v statistickych datech CNB uvadéna od 1.1.1997. Z toho diivodu jsou data
porovnana od 1.1.1997 po nejnovéjsi data. V roce 2018 byly dlouhodobé zdroje financovany
cizi ménou v hodnoté ptes 171 miliard. Ty jsou od roku 2002 pro financovani s cizi ménou
vyuzivany v nejvyssi hodnoté. Rekord v pijcené hodnoté byl zaznamenan k 31.7., kdy bylo v
zahrani¢nich ménach pujéeno vice, nez 326 mld. K¢, z toho bylo 171 mil. na dlouhodobé
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uvery. Zlom nastal v roce 2002, kdy do roku 2002 dosahovaly kratkodobé a stiednédobé uvéry
vysSich hodnot nez dlouhodobé uvéry. Zajimavé jsou i trendy. Zatimco dlouhodobé and
sttednédobé uvery poskytnuté v zahrani¢ni méné maji rostouci trend, kratkodobé ho maji za
sledované obdobi klesajici.

Figure 3: Nefinancni podniky — uvéry dle doby splaceni (zahraniéni ména)
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3.2 Porovnani avéria nefinanénim podnikatelskym subjektiim dle mény

V ptipade, ze se zamétime na podil financovani v CZK a v zahrani¢nich ménach, je z grafu
v obr. 4 patrné, Ze podil financovani zahrani¢ni ménou ku CZK vzrostl z roku 1997 z 14 % na
31 % k 31.7.2018. V nékterych sledovanych obdobich v roce 2017 byl podil az 32%. I piesto,
ze sttednédobé uvéry byly v roce 2017 procentudlné nejméné vyuzivany v porovnani mezi
CZK a zahrani¢ni ménou, od 31.7.2010 je jejich procentudlni podil a rozdil nejvetsi.

Figure 4: Nefinancni podniky — porovnani uvérii dle doby splatnosti, procentudini podil mezi CZK a zahranicni
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2.3 Porovnani tuvéru nefinanénim podnikatelskym subjektim dle vySe avéru, nové
obchody

V piipadé, Ze se zaméfime na Gvéry dle Castky, nejvice bylo ptjéeno u uvérd nad 30 mil.
CZK a u uvéri do 30 mil. CZK, obr. 5. S paj¢enou castkou souhlasi 1 dalS$i umisténi.
Nejmensi celkova ¢astka byla pij¢ena u uvért, které maji hodnotu do 7,5 mil. CZK. U dvou
nejnizsich kategorii byla data zvefejnéna az od 1.1.2010.

Figure 5: Nefinancni podniky — porovndni uvérii dle vyse uvéru, nové obchody
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Z dat CNB (CNB, 2018c) je patrné, Ze nejvice vyuzivanym nastrojem novych obchodii jsou
kontokorentni véry, revolvingové tvéry a kreditni karty. Ceskd narodni banka zvlast
vykazuje kontokorentni uveéry, které hraji v dané skupiné nejvyznamnéjsi roli. Z dat je patrné,
ze od roku 2010 nenastaly Zadné vyznamné vykyvy v kontokorentnich tivérech.

4. Conclusion

Dle dat z Ceské narodni banky (2018b) je patrné, Ze podnikatelské subjekty v poslednich
letech vyuzivaly pro financovani cizim kapitdlem v nejvétsi mife uveéry dlouhodobé
nasledované uvéry kratkodobymi a stfrednédobymi, viz obr 1. Je zajimavé sledovat vyvoj na
trhu a sledovani financovani v jednotlivych krajich pomoci tvérovych produktii. Financovani
podnikatelskych subjektli vyznamné ovliviluje rozvoj a inovace ve firmach, protoze
spotiebitelské a hypotecni tvery obvykle ptedstavuji investice do dlouhodobého majetku.
Hypotecni Gvéry maji oproti spotiebitelskym vyhodu nizsich urokovych sazeb. Nevyhodou je
zajiSténi nemovitosti a v&tsi administrativni zaté€z. K zajisténi nemovitosti nemusi v nékterych
ptipadech dojit, napt. pfi poskytnuti americké hypotéky. S tim ale obvykle souvisi 1 vyssi
urokova sazba a nasledné RPSN. Ostatni dlouhodobé uvéry nebo stfednédobé tiveéry zavisi na
vyjednavani mezi spole¢nostmi a bankovnimi institucemi. Mezi dal$i nejcastéji pouZivané
produkty spolecnosti patii kontokorentni Givéry, které jsou klasifikovany jako kratkodobé ¢i
sttednédobé financovani. Nové obchody s uvéry podle hodnoty uvéru zaznamenaly od ledna
2004 nejvyssi hodnotu Gvért vice nez 30 mil. K¢ a avéry od 7,5 mil. K¢ do 30 mil. K¢. V

1525



18" International Scientific Conference Globalization and Its Socio-Economic Consequences
University of Zilina, Faculty of Operation and Economics of Transport and Communications, Department of
Economics 10" — 11" October 2018

souvislosti s narGistem zahrani¢niho obchodu roste podil financovani cizi mény v Ceské
republice a také hodnoty tohoto druhu financovani rostou.

Vonnak (2018) analyzovala situaci v Mad’arsku, kdy porovnavala faktory piispivajici k
hor§imu vykonu Gvéra dluznikti v cizi méné ve srovnani s dluzniky v mistni méné. Bylo
zjisténo, ze denominace cizi mény muze vyrazné zhorsit vykonnost uvéru, zatimco vybér také
vyznamn¢ prispiva k selhdni. Na jedné stran¢ si samy o sobé mén¢ uvéruschopné firmy
vypujcily v cizi méné a béhem krize Soky v cizich ménéch dale oslabily vérové vykony.

V dalsi fazi prizkumu by mohly byt hledany korelace mezi vysi pujcek, hodnocenim
podnikatelského prostfedi, moznosti ziskat uvér dle ,,doing business® a ,,getting credit®
(World Group Bank, 2018), urokovymi sazbami, ale 1 napt. s HDP.
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Abstract. The research presented in this paper aims to evaluate the Slovak pension system
from the perspective of inter-generational re-distribution of fiscal burden. We aim to answer
the question, how different settings of the Slovak multi-pillar pension system affects the net
transfers of currently living generations and future generations. The methodology applied is
the framework of Generational Accounting. Since the reform in 2005, the Slovak pension
system is based on a state operated first pillar and a private second pillar. The initial share of
mandatory pension contributions assumed an allocation of fifty percent to the first and fifty
percent to the second pillar. Total old age pension contributions are eighteen percent out of
gross wage. Therefore, nine percent was transferred to the first and nine to the second pillar.
Later this distribution was changed by a law expecting fourteen percent to the state run pillar
and four percent to the private pillar. This law, however, expects gradual increase of
contributions to the second pillar from four to six percent on the expense of the contributions
to the first pillar. Another important feature of the Slovak pension system is the retirement
age. It is currently determined taking into account the average life expectance. The entire
increase of life expectance is translated into the working life. Our scenarios focus on two
parameters of interest: (i) the share of mandatory contributions to the first and to the second
pillar and (ii) changes of the retirement age.

Keywords: Slovak pension system, generational accounting, multi-pillar pension

JEL Classification: D64, H55, H64

1. Introduction

The recent demographic forecasts of the population, in many developed countries, draw the
attention to the issue of ageing population.? This naturally raises apprehension of the
sustainability of future pension funding. Therefore this issue became a popular topic discussed
among policy practitioners and the general public. Central and Eastern European (CEE)
countries are no exception in this regard.® Many of the CEE countries already reacted to the
unfavourable development of their population's demographic structure by introducing new
pension schemes or reforming the already existing ones.

A multi-pillar pension system consisting of three pillars was established in Slovakia in
2005. The first pillar is based on a Pay-As-You-Go (PAYG) principle, i.e. current pension

2 Usually accompanied by increasing number of people in retirement age, increasing dependence
index, decreasing birth rate and prolonged age of survival.

% For example Sobotka (Sobotka, 2011) says in his study that post-communist countries in the CEE
region already face a declining birth rate.
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insurance contributions are used to finance current old age pension requirements. The second
pillar is to some extent an optional system, and it is in fact a personal old-age pension saving
account. The third pillar is a supplementary pension saving and therefore it is considered as a
solely voluntary pillar. We ignore the third voluntary pillar in the calculations.

Generational accounts (GA) introduce the age dimension to the revenues and expenditures
(the budget) of the general government. Therefore, it allows identifying which age cohort is a
net contributor or a net beneficiary. If one generation make a gain on the expense of another
generation, we are talking about intergenerational injustice.

GA was developed by Auerbach, Gokhale and Kotlikoff (Auerbach et al., 1992, 1994).
Later, this method became an official application in the US and Norway, where it was used to
prepare annual budgets. This methodology is suitable for analysing the long-term impact of
policy changes on the distribution of public funds among generations. Therefore, it is
appropriate to evaluate intergenerational redistribution and national pension systems. The
main purpose of the pension insurance scheme is to provide people with pension entitlement
(retired or a disabled persons) their pensions from social security contributions mostly paid by
people in the productive age. Kotlikoff (Kotlikoff, 1995, 1997) in his paper’s states that so far,
19 countries have constructed or are currently constructing generational accounts. Since the
mid- 1990s and late 2000 GA has been applied to the analysis of various public policy
measures, not solely targeting pension policy reforms.

Application of the GA can be found in the work of Kroger and Ejzenberg (Kréger &
Ejzenberg, 2012). The authors applied this method to the cost-benefit analysis of in vitro
fertilization. Gal, Simonovits and Tarcali (Gal et al., 2001) used the GA in their study while
analysing the Hungarian pension reform, which was a multi-pillar pension scheme. Gal,
Torzsok, Medgyesi and Révész (Gal et al., 2005) and Gal, Gergely, Medgyesi (Gal et al.,
2011) in their document provide a detailed methodological instruction to the GA in the
context of the Hungarian public finances. Issues of generational accounts can be found also in
the work of Bommier, Lee, Miller, Zuber (Bommier et al., 2010). The authors in their
publication provide analyses problem that public transfer programs in industrial countries are
thought to benefit the elderly through pension and health care programs at the expense of the
young and future generations. Application of the GA also can be found in work of Lee,
McCarthy, Sefton (Lee et al., 2017). The authors used data from National Transfer Accounts,
for calculate FGAs for the United States. Application of GA for Netherlands can be found in
the work of Heeringa and Bovenberg (Heeringa & Bovenberg, 2012) authors in this paper
shows that keeping generational accounts of the Dutch pay-as-you-go pension scheme
constant since the introduction of this scheme in 1957 in the face of subsequent demographic
changes would have required a gradual increase of the entitlement age. The first study for UK
about application of the GA was published by Cardarelli et al. (Cardarelli et al., 1998, 2000).
Dybczak (Dybczak, 2006) in his article handled the first version of GA for the Czech
Republic. In Slovakia the Council for Budgetary responsibility was the first publishing the
Slovak GA. The CBR (CBR, 2015) in their study compares the status of existing and future
cohorts. They tend to publish their results on an annual basis.

The aim of our work is to discuss the development of the Slovak multi-pillar pension
system from the perspective of intergenerational accounts. The results presented in this
conference paper are preliminary results from our GA developed at the Institute of Economic
Research of the Slovak Academy of Sciences.
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2. Data and Methodology

The GA is extensively discussed e.g. by Auerbach, Gokhale and Kotlikoff (Auerbach et al.,
1992, 1994), therefore we provide only the key equations and the conceptual idea of this
methodology. The main intention of the GA is to calculate net tax profiles for individual age
cohorts. If the GA is forward and backward looking, then all particular age cohort can be
compared. The GA presented in this paper is only forward looking, therefore, it does allow
comparing net taxis for the last-born generation and the future generations. The forward
looking version of GA is the usually applied, mostly due to complications associated with
collecting data from the past. By definition, the intertemporal budget constrain is as follows:

k=e—p Nep(1 + r]_l:k_ﬂ + X1 Nepe = 2L, G (1 + ’"]_I:S_ﬂ - Wrg 1)
where:
w=s—p N.i— the net taxes of existing generation;
Zk —r+1 N, ,— the net taxes of future generation (discounted);
— the number of years a representative agent can live;
k — is the birth year of the cohort under investigation;
t —is the base year;

r — is the discount rate;

oa
=t S'

W7 — denotes the government's net wealth in year ¢.

— stands for government consumption expenditure in year s;

The term N, . is further defined as:

Nhk k+D T . P

z=max(tk) ‘ sk* 5

k(1 1 rj-(s—max':f',k:':l (2)
where:

T, — the average net tax payment in year s of a representative agent of the generation born in
year k;

P_,. — the number of living cohort members in year s of cohort born in year k.

Constructing the GA is a data-intensive procedure. Among the most important data are
demographic projections. We rely on the projections of the Demographic Research Center of
INFOSTAT.* Macro level data used are the ESA2010 F1-F8 accounts, government
expenditures according to COFOG99 and government revenues according to the National Tax
List. Additionally micro-level data necessary while constructing the accounts are personal
income tax data (from Financial Administration), social and health insurance data (from
Social Insurance Authority), value added tax estimates, alcohol tax and tobacco tax (from
Household Budget Survey), old-age pension (from Social Insurance Authority), health

4 We thank to Boris Vaio from the Demographic Research Center of INFOSTAT for providing us
long-run population projections.

1530



18" International Scientific Conference Globalization and Its Socio-Economic Consequences
University of Zilina, Faculty of Operation and Economics of Transport and Communications, Department of
Economics 10" — 11" October 2018

spending (from Ministry of Healthcare), education expenditures (from the Ministry of
Education). We were able to distribute 71.5 % of the revenues and 54.3 % of the expenditures.

Figure 1: Cohort-specific p. c. net taxes for 2015 - Figure 2: Cohort-specific cumulative p. c. net taxes
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From a budgetary perspective, young generations tend to be net recipients similarly to the
elderly. Young generations receive transfers mostly for education, health care and public
goods. Elderly mainly receive transfer such as old-age pensions, health care and public goods.
Public goods are (e.g. defence, road infrastructure) equally distributed between the age
cohorts. In the Slovak case, age cohorts ranging from 24 up until 60 are net contributors.

3. Results and Discussion

GA is not a dynamic modelling framework which converges to a new equilibria steady
state after an external shock. In fact, it relies on the comparison of the cumulative lifetime net
taxes of a particular cohort (usually the last born cohort) born in year t and the net taxes of the
future generations. Its main benefit is in simplicity, however, from an applied perspective this
is offset by high data requirements. Although, this approach has several drawbacks, it is often
applied to explain the effects of policy measures on the intergeneration redistribution of public
inflows and outflows. We considered three different discount rates (3%, 4% and 5%) and we
set the growth rate equal to 1,5%. We considered two main scenario streams which are further
divided into sub-scenarios as follows:

a. Changing the retirement age
I. demographic projection and statutory rule - baseline
Ii.  fixing the retirement age at 62 from 2015
iii.  allowing for automatic increases up to 65
b. various set-ups of the 2nd-pillar
I. Increase to 6 p.p. until 2024 - baseline
ii. 4 p.p.since September 2012
ii. 9 p.p. since 2005

While evaluating the scenarios we compared the net taxes of the new born generation to the
future generations. In case the last born generation is a net recipient and the future generations
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are contributors then the greater the differences between the net taxes of these generations the
greater fiscal burden will be on the shoulders of the future generations.

Figure 3: Net taxes of generation born in 2015 vs. net taxes of future generations — retirement age
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Figure 4: Net taxes of generation born in 2015 vs. net taxes of future generations — 2nd-pillar scenarios
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Regardless of the simulations, all particular scenarios including the baseline shows
relatively large differences in the net taxes of the future generations compared to the last born
generation. The greater the discount factor the smaller the net taxes are. Even though, the
discount factor significantly affects the volume of net taxes, all particular scenarios show
rather similar development. Therefore, we will not comment the volume of the net taxes but
rather discuss the direction of the changes caused by the changing parameters of the system.

The first two scenarios assumed fixing the upper threshold of the retirement age first at 65
years of age and second on 62 years of age. The law currently in force assumes a gradual
increase of the retirement age determined according to the life expectancy in Slovakia
(reported by the Slovak Statistical Authority). While comparing the 65 years threshold with
the gradual system, our results do not show significant differences in terms of
intergenerational fairness. It has negligible effects on the net taxes of newborn generation as
well as the future generation. However, the case of 62 years threshold when compared to the
gradual system shows slightly different development. The last born generation’s net taxes
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decrease, therefore, they became higher net recipients then in the baseline scenario. On the
other hand, their gains are to be paid by the future generations.

The second group of scenarios assumes changes in the settings of the second pillar. The
baseline scenario describes the system as it is currently set, this means that the contribution of
to the second pillar is gradually increasing by 0.25 p.p. per year until it equals to 6%. The first
alternative scenario assumes, that the system operates as it was initially designed. This means,
that the contribution of the savers is 9% to the first pillar and equally 9% to the second pillar.
In this case, the burden of the future generation is lower than in the baseline scenario. This
decrease is however transferred to the last born generations. This making the pension system
slightly more balanced from an intergeneration fairness viewpoint. The third scenario assumes
that the contribution of the savers is 14 % to the state operated pillar and 4% to the second
private pillar. This scenario has almost no effects on the results from an intergenerational
fairness perspective.

Figure 5: Cohort-specific p. c. net taxes for 2015 Figguec66 Reshibts-opteeiCoaitistieeific cumalatives
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4. Conclusions

The Slovak pension system and its reforms often attract the attention of policy practitioners
as well as the general public. It is rather difficult to come up with a one universal design of the
system which can fit the needs of all agents acting in it. However, it is undeniable, that
Slovakia is facing an aging population and it should be even more severe in the future.
Therefore, it is in particular important to discuss this issue and try to perform at least minor
changes which can mitigate the expected unfavourable effects of this development. The
preliminary results of our GA calculations showed that the reform of the single PAYG system
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to a multi pillar design and the currently applied gradual increase of retirement age will likely
transfer the burden of the upcoming ageing to currently living generations and therefore
decreasing the fiscal burden future generations might face.> On the other hand, the decreased
level of contributions to the private pillar in favour of the transfers to the public pillar had
reverse effects and transferred certain part of the future fiscal burden to the shoulders of the
future generations while making the currently living generations better of.
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Abstract. The aim of the paper is to explain the evolution of financial cycles and their
feedback causality with systemic risks. Since the mitigation of systemic risks and preventing
their contagion on the international financial markets became a priority for the national and
international financial authorities, a number of macro-prudential policies were considered to
achieve the financial stability that, on a long run, trigger positive externalities for the entire
society. The hypothesis of the research is that there is an appropriate time to implement
counter-cyclical measures when the trajectories of the cycles converge to the asymptotically
stable equilibrium point. If the system reacts with a time delay than the oscillations in the
system persist. The envisaged results show that risks can be controlled to a certain extent, but
there is also a residual risk that cannot be controlled because of behavioural factors, noise,
rumours, etc. Financial cycles are approached from a theoretical perspective using a
mathematical model that involves the occurrence value, the analyzed value and the controlled
value of the risk in the current state of market. The time delay is introduced and based on
Hopf bifurcation theory, the conditions for stability and bifurcations are given. Numerical
simulations verify the theoretical findings and the conclusions outline a future possible
continuation of the research.

Keywords: systemic risks, counter-cyclical measures, residual risks, time delay, positive
externalities

JEL Classification: C61, C63, E44
1. Introduction

Under favourable circumstances, financial institutions and their clients start
underestimating risks associated with their investment and business decisions, leading, over
the cycle, to accumulated systemic risks that eventually translate in an outburst of crises. In
addition, spreading negative economic and financial news trigger systemic jumps spread on
regional and international markets, impacting investors‘behaviour (Chen et al., 2018). The
intensity of jumps is also time related: credit and real estate prices changes were much swifter
during pre-globalisation, while the decline of the financial assets’ prices (i.e. shares) is more
intense during globalisation, inducing almost immediate contagion, but through specific
mechanisms have the ability to bounce back towards equilibrium. These findings are

1536



18" International Scientific Conference Globalization and Its Socio-Economic Consequences
University of Zilina, Faculty of Operation and Economics of Transport and Communications, Department of
Economics 10" — 11" October 2018

consistent with previous studies that conclude that capital markets adjust at a higher speed
during globalisation due to extended arbitrage possibilities and financial liberalisation
(Backaert & Harvey, 2010). On the other hand, international financial networks may
contribute to the amplification of economic fluctuations that, eventually, lead to financial
distress and economic disorder often associated with the pro-cyclic character of the financial
system (Danielsson et al., 2004). To be noted that though riskiness increases in all group of
countries, emerging countries have experienced a lesser effect of the crisis (Danisoglu, et al.,
2018). Under these circumstances, macro-prudential policies have emerged to prevent built up
imbalances (Borio, 2005) that spill over on the global market.

The hypothesis of the research is that there is an appropriate time to implement counter-
cyclical measures when the trajectories of the cycles converge to the asymptotically stable
equilibrium point. If the system reacts with a time delay than the oscillations in the system
persist. The envisaged results show that risks can be controlled to a certain extent, but there is
also some residual risk that escapes decision makers because of behavioural factors, noise,
rumours, etc. The paper is structured as follows: Section 2 Financial systemic risks and
international contagion, Section 3 Mathematical model and stability analysis. The remainder
of the paper is dedicated to Conclusions and policy lessons.

2. Financial systemic risks and international contagion

The main objective of financial stability analysis, from a prevention perspective, is the
timely identification of the marginal contribution of the financial environment to the
accumulation of systemic risks. Since financial markets operate in global networks,
propagation mechanisms of risks are extensively studied to identify the transmission channels
of spill-over. (Caporin et al, 2017). Consequently, contagion depends on the vulnerability or
stability of individual institutions (Figure 1), but also on other determinants such as the
financial industry concentration, risk taking, interdependencies and network structures, thus
grouping countries in transmitters or receivers of shocks (Shahzad et al., 2018).

Figure 1: The contribution of financial institutions’ health on contagion
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The connections between individual institutions can act as channels through which the
shocks or the contagion is transmitted. Contagion is, thus, situated at the heart of the
transversal systemic risk. Unless there is reliable, correct information, a financial institution is
not, per se, able to judge the effect of its financial behaviour on other institutions. For the
same reason, it is not able to safeguard its own operations against the negative impact induced
by other counterparts. Consequently, unless a financial institution is able to effectively or
speculatively protect itself against the misbehaviour of other institutions it will bear the risk of
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the respective financial network. Nevertheless, whether negative shocks are transmitted or
absorbed within the financial network entirely depends on the financial cycle phase. The
contagion within the financial system is described within a contagion matrix that includes
institutions, markets and infrastructure and their main interactions. The main sources of
contagion are given in Figure 2.

Figure 2: Main sources of contagion
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3. Mathematical model and stability analysis

In Zhang et al. (2013), the risk management process in the financial market is given by:

R(t) =mU (t) - R(t) —n(R(t) —dU (t)V (t))
U (t) = rR(t) —U (t) = RE)V (t) 1)
V (t) = R(t)U (t)-V (t) + KV (t)

where R, U and V represent the occurrence value of the risk, the analysed value of the risk

and the controlled value of the risk in the current market, respectively. The value of the risk
controlled by the analyses is U (t)V (t),the value of the risk controlled by its occurrence is

R(t)V (t) and U (t)R(t)stands for the value of the analysed risk by occurrence. The positive

real parameters m, n, d and r represent the analysis of the risk efficiency, the risk satisfaction
rate, the controlled risk efficiency and the transmission rate of previous risk, respectively. The
real parameter Kk is the distortion coefficient of risk control.

In (Zhang et al., 2013), for m=n+1, nd=1 the conditions for the stability and bifurcation of

system (1) are found.

In the present paper, system (1) is considered and the time delay ™0 is introduced, thus:
R(t) = —p,R(t) + p,U (t) + pU (1)V (t —7)
U (t) = rR(t) —U (t) — RtV (t — 7) )
V() = ROU )—V (1) + kV (t —7)
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where p1=1+n, p2=m, ps=nd, V(t-z) is the previous controlled value of the risk, U(t)V(t-7) is
the previous value of the risk controlled by analysis and R(t)V(t-z) is the previous value of the
risk controlled by occurrence.

Using the theory (Hale &Lunel, 1993), (Hasard et al., 1981) system (2) is analysed. The
equilibrium point of system (2) can be found by solving the algebraic system:

— P1X + P2Xz; + P3XpX; =0
rx, — X, — X, Xg = 0O 3
XX, —(@A—Kk)x; =0
In the financial market, the three state variables xj, x,,x3 are nonnegative, so that positive
solutions are required.
If the conditions:

s=(p, — Psr)> —4ps(p, — p,r) >0,
P — p2r<0,
k <1,

(4)

hold, then E(xqq, X290, X30) IS the positive equilibrium point, where

[ 1—k
X0 = %, Xpo = 10(I‘—X30) (5)

and x3q is the positive solution of the equation p,x* +(p, — p;r)X+ p, — p,r =0.
It can be noticed that the controlled value of the risk at equilibrium point must be less than
the transmission rate of previous risk.

By linearizing system (2), the Jacobian matrix at E is given by:

a1 A be "
Jd=|a,, a, b,,e™"" (6)

rzo

a31 a32 a33 -+ b33e_
where

Ay =—Py A, = Pyt PaXys By = Peyg,
Ay =T=Xy, 8p= -1, bzs ==X

Ay =Xy, 8 =X A =—1Dby, =k
The characteristic equation is given by:
A3 +asA® +agd+ag — (bpA2 + by A +bg)e A7 =0 (7)
where

8, =—(ay; 85 +ay;), 8 = (8 +8y)a5; — 1,8, + 8,3,
8y = — 8,883 + 8885,

b, =Dy, b; = —byy(ay; +85,) + 85y + 8y

Dy = Dys@1185, + 8g1Buhs + 81,841 D5 + 818,015
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The analysis of equation (7) is done using the method from Wang et al., (2013). If there is
no delay, equation (7) becomes:

A+ (8, +b,) 2 + (84 +b)A+b, =0 (8)
According to Routh-Hurwitz criterion, if the parameters satisfy the conditions:
a,+b,>0, a,+b, >0, b,>0, (a,+b,)(a,+b)>Db, 9)
then, the equilibrium point E(xqg, X209, X3g) IS locally asymptotically stable.

When the system is in a stable state, the market risk is in a controllable range and can be
adjusted within a certain margin that will not influence normal economic activities (Zhang et
al. 2013).

If there is delay, r > 0, the perturbation of parameter t causes the stationary state to change

from stable to unstable, then a Hopf bifurcation occurs and the orbits of system (2) oscillate.
In order to investigate the existence of the Hopf bifurcation, let A =iw, (» > 0) be a root of (7).

A positive root is needed for the following equation:
x® + (a2 —2a, —b?)x* + (a? + 2bb, —b?)x* —bZ =0. (10)

because —b? <0, equation (10) has a positive rooteg. Therefore, the critical value of the
delay that causes the change of stability can be obtained:

T, = [wtcosA0q0-+2nﬂ},n::QLZP“ (11)
(24 B(w,)
where
Alw,) = _aza)g (bza)o2 —by) + @b, (@, — wg) (12)

B(w,) = (bza)o2 _bo)2 + wgblz

To prove that 7 is a Hopf bifurcation it is shown that if a root of equation (7) is 1= A(7),
then

Re[ dAa(z) ] ~ o (13)
dz T=74 A=l
By taking the derivative with respect to = of equation (7), the following results:
( dl(r)jl _ (-32+2ai+a)e” —(2bA+h) (14)
dr ) A(b, 2% +b A +by) A
Re [dzmj‘l S AR BBy (15)
dr =7, A=i®, wO(AZ + BZ)

where:
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Ay = (@~ 308 cos{aro) + 2apa sin( wpzg) - by,
By = 220 cos{anro) - 2y ~302)si o) - 2bgap, (16)
Ao =agy, Bp=aqhp —bp,
(agof ~ag)(bperf o) + (ageon - o)y
B+ A5
(ag0p - 02) by ~bp) ~ (@ ~ag) gy
B+ A5

The above analysis can be summarized as follows:

cos((@pz0) =

sin( (@) =

Proposition. Suppose that (4) and (9) hold, than the equilibrium point E is locally
asymptotically stable if z <z,. In addition, if (13) holds, then forz =z, system (2) exhibits a

Hopf bifurcation at the equilibrium point.

3.1 Numerical Simulation

For the numerical simulations, the Matlab software is used and the following parameters
were considered: p, =0.8, p,=0.2, p,=0.8, r =2.9, k =1.4. The equilibrium of system (2)
is for R, =3.15, U, =112, V, =2.54. If there is no delay, conditions (9) are satisfied and the

equilibrium point is locally asymptotically stable. The orbits of the occurrence value of the
risk (t, R(t)) the analysed value of the risk (t,U(t)) and the controlled value of the risk

(t, V(t)) in the current state of the market can be seen in Figure 3.

Figure 3: Trajectories of system (2) converge to the asymptotically stable equilibrium point, when there is no
delay.

Using formula (11)7,=0.4 is obtained. For any 7,<0.4 the equilibrium point
(3.15,1.12, 2.54) is locally asymptotically stable. If 7z, =0.4 then a Hopf bifurcation occurs
and, in this case, the orbits of the occurrence value of the risk, (t, R(t)) the analysed value of
the risk (t, U(t)) and the controlled value of the risk (t,V (t)) in the current state of the
market are represented in Figure 4.

Figure 4: Trajectories of system (2) are periodical for the critical value of time delay -, — 0.4.
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4. Conclusions and policy lessons

In the aftermath of crises, various tools have been used either to solve or prevent the
occurrence of other episodes financial markets‘vulnerabilities. According to the results of the
study that are in line with other findings in literature, the transmission channels of risks’ spill
over information seem to be the most important in tracing contagion (Debarsy et al., 2018). As
a result, some financial institutions were allowed to fail; others received aids to prevent
contagion (Papanikolau, 2018). It is arguable though, whether the decision to prevent failure
has been effective, most of the aids recipients being confronted, further on, with inadequate
level of capital, lack of liquidity and risky assets, high sensitivity to market, etc. The manner
the recent financial crisis had unfolded (its depth, length, the inability of the markets to restore
investors’ credibility, etc.) raised intense discussions concerning the need for macro-
prudential policy tools to mitigate the build-up of systemic risk in the financial system and to
enhance the resilience of financial institutions. Moreover, macro-prudential policies still lack
a social purpose dimension they should serve (Baker, 2018) that remains a further issue that
needs argumentation as a prevention of future crises.

The paper argues that, since financial markets function in international networks and, thus,
are subject to contagion, national macro prudential (counter-cyclical) policies and early
warning tools, together with international surveillance, are more efficient in preventing spill-
over since they produce long term, more sustainable effects. The financial systemic risk is
describes, in the paper, by a nonlinear dynamic system with three variables. The stability
analysis of the positive equilibrium point is provided and the time delay is introduced as a
bifurcation parameter. The Hopf bifurcation is studied, arguing that, in certain conditions of
the parameters of the model, a family of periodic solutions bifurcates from the equilibrium
point when the bifurcation parameter t passes through a critical value to. Therefore, it is
possible to find the most appropriate point in time until when counter-cyclical measures
should be implemented in order to flatten the cyclical spikes and stabilize the financial
system, thus mitigating further contagion on international financial markets. In addition, it is
proved that if policy measures are taken with a time delay than the oscillations become
permanent and the systemic risk persists. The model shows that risks can be controlled only
when timely measures are taken, but there is an uncontrollable margin that often may hinder
the counter-cyclical measures implemented by the authorities. The residual, uncontrollable
risk is a consequence of the behaviour stance of the actors inducing asymmetric information,
adverse selection and moral hazard that will subject for further research. Bounded rationality,
bounded selflessness and bounded willpower are the main determinants of non-quantifiable
risks, since intermediaries on the financial market are subject to over-optimism or pessimism,
are framed, often react heuristically (by the rule of the thumb), engaging in suboptimal
investments. Further on, another line of study refers to noises and rumours that influence the
financial market and can be captured by a stochastic mathematical model as in (Mircea et al.,
2011).
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Abstract. International relationship among different economics has increased the speed and
importance of cooperation among companies. On the other hand, globalisation also increased
international competition among these economics and also companies that operates in these
economics. Therefore, early recognition of the threat of corporate financial distress is very
important and worldwide discussed. Over the last decades, many financial distress prediction
models have been created all over the world. Mostly, these models are not very useful for
Slovak companies because of their lower accuracy. For creation of financial distress
prediction models, many statistical and data mining methods are used. Due to the advantages,
many types of decision trees are often used in this field. The goal of our research is to create
and to evaluate a selected decision trees (CHAID, Exhaustive CHAID, CART and QUEST)
based models that predict financial distress of Slovak companies. An overview of the most
used types of decision trees is also provided. To the model formation and also its evaluation,
data of more than 100 000 real Slovak companies were used. The data contains financial
ratios calculated using financial statements from 2015 to 2016 obtained from database
Amadeus - a database of comparable financial information for public and private companies
across Europe. To evaluate the models, standard metrics (confusion matrix, etc.) are used.

Keywords: Decision tree, financial distress, prediction model, CHAID, CART

JEL Classification: G17, C52, C53

1. Introduction

Tvorba modelov predikcie finan¢nych tazkosti spolo¢nosti patri v poslednych desatrociach
medzi velmi diskutované témy. Vc¢asnd predikcia hroziacich finanénych problémov je
samozrejme dolezitd pre spolocnosti samotné, ale tiez pre vSetky zainteresované strany
a dokonca aj pre ekonomiky krajin. Spolahliva predikcia finan¢nych t'azkosti umoziuje
manazérom spolo€nosti v€as iniciovat’ ndpravné opatrenia s cielom eliminovat pripadné
finan¢né straty alebo dokonca odvratit’ hroziaci bankrot. (Kliestikova et al., 2017).

Na vytvaranie modelov predikcie finanénych tazkosti st pouzivané rozne Statistické
a dataminingové pristupy. Najpozivanejsie Statistické pristupy v tejto oblasti st viacrozmerna
diskriminac¢na analyza (MDA) a logisticka regresia (Logit). (Kral & Janoskova, 2016) Ide
0 pristupy, ktoré boli pouzité uz pri vytvaranych prvych vSeobecne uznavanych predikénych
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modeloch. Altman v roku 1968 vyvinul zndimy model Z-skore zaloZzeny na MDA a v roku
1980 Ohlson publikoval prvy bankrotny model typu Logit. Casto diskutovanou nevyhodou
tychto metdd je ich parametrickost” a splnenie pomerne nerealistickych predpokladov. Tieto
nevyhody nie st problémom réznych dataminingovych postupov pouzivanych pre predikciu
finanénych tazkosti. Ide najméd 0 umelé neurénové siete, genetické algoritmy a rozhodovacie
stromy. Tieto metddy nie su parametrické a vyzaduju splnenie predpokladov, ktoré su vo
vacésine pripadov splnené. Navyse tiez dosahuju vyssiu prediként schopnost’. (Kliestik et al.,
2017)

Cielom tohto prispevku je vytvorenie predikéného modelu pre slovenské spolo¢nosti
pomocou vybranych rastovych algoritmov generujucich rozhodovaci strom. Pouzité budu
algoritmy CHAID, Exhaustive CHAID, CART a QUEST. Modely by mali odrazat’ Specifika
slovenskej ekonomiky, pretoze na ich tvorbu su pouzité realne udaje viac ako 100 000
slovenskych spolo¢nosti zrokov 2015 aZ2016. Vysledné modely su vytvorené na
predpovedanie finanénych t'azkosti rok vopred a dosahuju vysokl predikénu schopnost’. Preto
existuje potencial, Ze sa tieto modely moézu stat bezne pouZivanymi nastrojmi na
predpovedanie finanénych t'azkosti slovenskych firiem.

Struktira prispevku je nasledovnd. V Uvode je uvedeny struény prehlad aktualnej
literatiry v ramci rieSenej problematiky. Popisu pouzitych tdajov a postupov je venovana
Metodologia. Vysledky popisujii zakladné charakteristiky vytvorenych predikénych modelov.
Tieto vysledky st diskutované v Casti Diskusia. V Zavere s sumarizované ziskané vysledky.

1.1 Strucna reSers

V poslednych rokoch su v oblasti tvorby predikénych modelov vel'mi casto pouzivané
viaceré dataminingové metody, prip. ich kombinacie. Rozsirené je najmé pouzitie podpornych
vektorovych strojov, umelych neurénovych sieti a rozhodovacich stromov typu CART, C4.5,
CHAID, atd’. Samotni ekondmovia a manazéri spolo¢nosti pouzivaji najmi modely zalozené
na rozhodovacich stromoch. Tieto modely su relativne 'ahko interpretovatel'né a uplatnitel'né.
Ostatné metdody Casto generujii modely v forme tzv. ¢iernych skriniek, vysledné modely nie je
mozné interpretovat’ a preto st tieto modely V praxi stale pomerne malo vyuzivané ato aj
napriek tomu, Ze zvy€ajne dosahuji vel'mi vysoku predikénti schopnost’.

Pouzitim metod strojového ucenia zaloZenych na umelej inteligencii vyrazne pokrocil aj
vyvoj metdd predpovedania finanénych tazkosti. Technika umelych neurénovych sieti je
pouzita napr. v praci Jones et al., 2017. Z d’alsich met6d hibkovej analyzy dat zahfiiaju st
pouzivané najmé rozhodovacie stromy (Liu & Wu, 2017; Zieba et al., 2016) a metoda
podpornych vektorov (Alaminos et al., 2016; Zhao et al., 2017).

Prvym predikénym modelom, ktory bol vytvoreny pouzitim rastového algoritmu
(konkrétne algoritmu CART) generujuceho rozhodujici strom, bol model publikovany v praci
Frydman et al. (1985). Uz pouzitie tohto pionierskeho modelu umoznilo lepsie predikovanie
finan¢nych problémov spolo¢nosti v porovnani s existujiicimi vSeobecne akceptovanych
modelmi typu MDA a Logit. Odvtedy bolo v tejto oblasti pomocou tejto techniky vytvorenych
mnoho modelov.

Algoritmy C5.0, CART a CHAID generujuce rozhodovaci strom boli pouzité na
implementaciu modelu predpovede finanénych tazkosti pre spoloCnosti kotované na
taiwanskom trhu (Chen, 2011). Modely pre taiwanské spolo¢nosti boli publikované aj v roku
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2018 (Jan, 2018). Na ich tvorbu boli pouzité viaceré¢ postupy — CART, CHAID, QUEST
algoritmy a ich kombinacie. Ticto postupy, prip. ich kombinacie boli na tvorbu predikénych
modelov pouzité v mnohych d’alSich pracach (Chen, 2016; Kvesic, 2013; Delen et al., 2013).
Hodnoty 25-tich finan¢nych ukazovatel'ov 155 eurdpskych bank za roky 2006 - 2012 boli
pouzité na vytvorenie modelu predpovede finan¢nych tazkosti pre pol'ské a slovenské banky
(Brozyna et al., 2016). Irimia-Dieguez et al. (2015) porovnavaju modely typu CART a Logit.

Na Slovensku boli predikéné modely vytvarané len v ostatnych dvoch desatrociach.
Gurcik (2002) vytvoril pomocou MDA model pre pol'nohospodarske spolo¢nosti, ktory sa aj
dnes pouziva na predpovedanie finan¢nych tazkosti slovenskych podnikov v roznych
odvetviach. (Sickelova et al., 2017) Slovensky model typu Logit predstavil napr. Gulka
(2016). Kovacova & Kiliestik (2017) vyvinuli modely pre predpovedanie bankrotu
slovenskych firiem pomocou metddy Logit a Probit a poskytli porovnanie celkovej predikéne;j
schopnosti tychto modelov. Mihalovic v roku 2016 publikoval dva predikéné modely pre
slovenské firmy, jeden vytvoreny pomocou MDA a druhy pomocou Logitu. Karas &
Reznakova (2017) vyvinuli CART model pre slovenské spolo¢nosti posobiace v stavebnictve.
Gavurova et al. (2017) vyvinuli novy model pre slovenské spolocnosti pomocou
rozhodovacich stromov. (Valaskova et al., 2018)

2. Metodologia

Prezentované st modely predikcie finanénych tazkosti v S$pecifickych ekonomickych
podmienkach Slovenskej republiky. Modely su vytvorené pomocou vybranych algoritmov
generujucich rozhodovaci strom. Konkrétne ide o algoritmy CHAID, Exhaustive CHAID,
CART a QUEST. Tieto pristupy k tvorbe predikénych modelov boli vybrané z dévodu ich
slubnych empirickych vysledkov (napr. Karas & Reznakova, 2017). Boli pouzité udaje o viac
ako 100000 skuto¢nych slovenskych spolo¢nostiach ziskané z databazy Amadeus. Ako
nezavislé premenné boli pouzité premenné klasifikujice spolocnost’ podla ich ekonomickej
¢innosti (premenna NACE), ich velkosti (SIZE), a kraja ich posobnosti (NUTS3), ale najma
hodnoty 37 finan¢nych ukazovatelov vypocitanych z redlnych finanénych vykazov z roku
2015 (Tabulka 1).

Table 1: Zoznam pouzitych financnych ukazovatelov

ID | Metéda vypoctu ID | Metéda vypoctu

X1 | trzby z prevadzkovej ¢innosti / aktiva X20 \é/iynsriz(:‘?ik hospodarenia / trzby z prevédzkovej
X2 | obezné aktiva / kratkodobé zavizky X21 | dlhodobé zavizky / aktiva

X3 | vysledok hospodarenia / vlastné imanie X22 | (cash) / kratkodobé zavizky

(zésoby + pohl'adavky z obchodného styku -

X4 | vysledok hospodirenia / aktiva X23 | | rtkodobé zaviizky 7 obchodného styku) / triby

(zasoby + pohl'adavky z obchodného styku
- kratkodobé zavizky) / aktiva
prevadzkovy hospodarsky vysledok /

X5 X24 | obezné aktiva / kratkodobé zavazky

X6 akiiva X25 | (obezné aktiva - zasoby) / kratkodobé zavazky
X7 (dlh(?dobe zavizky + kratkodobé zavizky) X26 | zisk pred zdanenim / aktiva

/ aktiva
X8 | obezné aktiva / aktiva X27 | rentabilita vlastného kapitalu
X9 | kratkodobé zavizky / aktiva X28 | ukazovatel finan¢nej samostatnosti podniku
X10 gil;e;z(zlsiiaktlva / wzby z previdzkove] X29 | zisk pred zdanenim / prevadzkové vynosy
X11 | zasoby / trzby z prevadzkovej Cinnosti X30 | Cisty obezny majetok
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ID | Metéda vypoctu ID | Metéda vypoctu
X12 | trzby z prevadzkovej éinnosti / aktiva x31 | Z4soby + pohl'adévky 2 obchodného styku -

kratkodobé zavézky z obchodného styku
vysledok hospodarenia / trzby z prevadzkovej

X13 | obezné aktiva / kratkodobé zavizky X32 innosti
X14 | vysledok hospodarenia / vlastné imanie X33 | dlhodobé zavizky / aktiva
X15 | vysledok hospodarenia / aktiva X34 | (cash) / kratkodobé zavizky
X16 (zasoby + pohl'adavky z obchodného styku X35 (zasoby + pohl'adavky z obchodného styku -
- kratkodobé zavizky) / aktiva kratkodobé zavizky z obchodného styku) / trzby
X17 glr(‘:l,vvaadeovy hospodarsky vysledok / X36 | obezné aktiva / kratkodobé zavizky
X18 f‘g&?ﬂ;’be zdvazky + kritkodobé z4vazky) | a7 | (pesne aktiva - zasoby) / kratkodobé zaviizky

X19 | cash flow / trzby z prevadzkovej ¢innosti
Source: Autor

V roku 2016 bol na Slovensku zavedeny pojem spolocnost v krize. Spolo¢nost’ je v tomto
zmysle v krize, ak celkova suma beznych zavdzkov spolo¢nosti je vysSia ako hodnota
obeznych aktiv, pomer vlastného kapitalu k pasivam je mensi ako 0,04 (tato hodnota bola
platna v roku 2016) a spolo¢nost’ skoncila hospodarenie so stratou. Na zaklade tohto kritéria
a udajov z roku 2016 boli spolocnosti rozdelené do dvoch skupin: prosperujlice spolocnosti
a neprosperujuce spolocnosti (spolo€nosti v krize). Z celkového mnozstva 104 452
spolo¢nosti bolo 23 184 (22,2%) neprosperujucich spolo¢nosti a 81268 (77,8%)
prosperujucich spolo¢nosti.

Na vytvorenie predikénych modelov je pouZitych viacero rozhodovaci strom generujucich
algoritmov. Algoritmy CHAID a Exhaustive CHAID su ¢asto pouzivané algoritmy na
modelovanie nominalnych a ordinalnych vystupnych premennych. Tieto algoritmy generuji
nebindrne stromy a na samotné vetvenie a urcenie poctu vetiev sa pouZziva chi-kvadrat test
dobrej zhody. Exhaustive CHAID je algoritmus navrhnuty na odstranenie niektorych
nedostatkov algoritmu CHAID.

Asi najpouzivanej$im rozhodovaci strom generujucim algoritmom (nielen v oblasti tvorby
predikénych modelov) je CART. Tento algoritmus generuje binarny strom a na vetvenie
jednotlivych uzlov pouZiva Giniho index. Efektivnost’ algoritmu CART je primarne
zabezpeCend jeho prerezdvacim mechanizmom, ktory je sofistikovanej$i ako v pripade
algoritmu CHAID. Maximalny strom je skonStruovany tak, aby pokracoval procesom
rozdelovania uzlov pokial' je to mozné. Algoritmus potom odvodi niekolko vnorenych
podstromov postupnymi prerezavacimi operaciami, porovnava ich, a potom vyberie ten, ktory

vwe

MozZnym problémom algoritmu CART, je tendencia uprednostiiovat’ tie premenné, ktoré
maji najvacsi pocet kategoérii a z tohto dovodu mé niekedy nie prave najvyssiu spol’ahlivost’.
Vtedy je lepsie pouzit’ strom, ktory je rychlejsi a ,,nezaujaty“, ako napriklad QUEST. Tento
strom pracuje len s nominalnou vystupnou premennou, je bindrny ako CART a ma s nim
spolo¢né niektoré vlastnosti (spracovanie chybajucich hodndt, atd’.). Algoritmus QUEST
vyuziva na vetvenie v jednotlivych uzloch ANOVA F-test a chi-kvadrat test. Premenné
S viacerymi triedami sa zlt¢ia do dvoch ,,super-tried, aby ziskali binarne rozdelenia, ktoré sa
uréuju pomocou kvadratickej diskrimina¢nej analyzy. Vytvoreny maximalny strom je
prerezany rovnakych spdsobom ako v pripade algoritmu CART.
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Generovanie rozhodovacieho stromu bolo v pripade vSetkych Styroch algoritmov
zastavené, ak bolo dosiahnuté asponl jedno zo zastavovacich kritérii. Uzol sa d’alej nevetvi
a stava sa koncovym (terminalovym) uzlom, ak obsahuje menej ako 100 pripadov, alebo ak by
jeho optimalne vetvenie viedlo k vytvoreniu uzla obsahujuceho menej ako 50 pripadov, alebo
by bola dosiahnuta maximalna hibka stromu. Maximalna hibka bola nastavena na maximalne
3 urovne vetveni v pripade algoritmov CHAID a Exhaustive CHAID a 5 trovni vetveni pre
algoritmy CART a QUEST. Vygenerované rozhodovacie stromy boli nasledne automaticky
prerezané z dovodu jednoduchosti modelu a ich potencialneho preucenia sa.

Klasifikacna schopnost’ predikénych modelov sa najéastejSie hodnoti pomocou
klasifika¢nej tabul’ky, ktora sumarizuje absolatne a relativne pocetnosti spravne a nespravne
klasifikovanych pripadov. Klasifikaéna schopnost modelu moze byt precenena v pripade, zZe
na jeho overovanie boli pouzité tie isté data ako na vytvorenie modelu. Preto boli data
nahodne rozdelené na tzv. trénovacej vzorky (ndhodne vybranych 80% udajov), na ktorej sa
generuje samotny model, a na testovaciu vzorku (zvysnych 20% udajov), ktora sa pouzije na
vypocet predikénej schopnosti modelu.

3. Vysledky

Pomocou popisanych dat a postupov boli vytvorené 4 modely predikcie finan¢nych
tazkosti slovenskych spoloc¢nosti. Tabul'ka 2 sumarizuje zdkladné charakteristicky tychto
predikénych modelov.

Table 2: Zoznam pouzitych financnych ukazovatelov

Algoritmus .
(Model) CHAID Exhaustive CHAID CART QUEST
X10, X28, NACE, X19,
X22, X36, X10, X28, X36, X09, i;g igg §§2 iég iié X31, X05, X23,
X13, X12, X32, X25, X27, X22, X19’ X07, X317 X05, XO9, X14, X28, X27,
X01, X02, X06, X19, X07, X04, ’ ' ' ' ' X02, X25, X30,
Zoznam X36, X35, X27, X14, X23,
rediktorov X19, X07, NUTS3, X08, X30, %20. X33 X17. X08. X04 X26, X15, X10,
P X30, X21, X02, X24, X35, X23, X21’ X24, X167 XOl, X28, X009, X13, X07,
X009, X04, X37, X01, X31, X15, X18’ X12, X117 X22, X37, X32, X22, X36,
X31, X23, X12 ’ SIZ,E NACE ' ' X33, X17, X29,
X27, X05 ’ X04
Pocet vsetkych 175 218 29 97
uzlov
Pocet koncovych 199 153 15 14
uzlov
Hibka stromu 3 3 5 5
Spravna
klasifikécia
g 95,77% 95,41% 94,81% 97,24%
prosperujucich
podnikov
Spravna
klasifikécia
L 88,76% 88,58% 88,42% 34,91%
neprosperujucich
podnikov
Celkova
klasifika¢na 94,16% 93,88% 93,41% 83,30%
schopnost’

Source: Autor
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Vsetky modely okrem modelu vytvoreného algoritmom QUEST dosiahli vysoka prediként
schopnost’ okolo 94%. Téato vysoké predikénd schopnost’ odzrkadluje percento spravnej
klasifikacie prosperujucich podnikov. Pre prax je ddlezit¢ najmad spravne identifikovanie
hroziacich finan¢nych problémov, t.j. spravna klasifikacia neprosperujucich podnikov, ktora
je tiez vysoka na trovni takmer 89%. Z tohto pohl'adu mdézeme konstatovat’, ze model typu
QUEST je prakticky nepouzitelny nakolko spravne Kklasifikoval menej ako 35%
neprosperujucich podnikov.

Velkou vyhodou predikénych modelov generovanych rozhodovacimi stromami je ich
relativne jednoducha interpretacia a aj implementacia. Z pohladu zlozitosti a v kontexte
predik¢nej schopnosti ma oproti ostatnym modelom navrch model typu CART. Tento model
sice pracuje s najvacSim poctom vstupnych premennych, ale oproti modelom typu CHAID
a Exhaustive CHAID ma omnoho jednoduchSiu $truktiru. Z celkového poctu 29 uzlov je 15
uzlov terminalovych, ¢o znamena, ze ma len 14 neterminalovych uzlov, ktoré predstavuju
pravidla typu ,ak-tak*. Tieto pravidla st vlastne samotnym klasifikacnym algoritmom.
Z vytvorenych modelov je model typu CART jednoznaéne najvyhodnejSou alternativou.

4. Diskusia

V ostatnych rokoch bolo vytvorenych viacero slovenskych predikénych modelov vyuzitim
roznych bezne pouzivanych metod. Gulka v roku 2016 vytvoril predikény Logit model
s presnost'ou menej ako 80%. Logisticka regresiu na modelovanie finan¢nych tazkosti pouzili
aj Kovacova & Kliestik (2017). Tento model klasifikuje spolo¢nosti s predikénou
schopnostou 86,6%. Mihalovicom (2016) vyvinuté predikéné modely maju klasifikaéna
schopnost’ 64,4% (MDA model), resp. 68,6% (Logit model). Vsetky uvedené modely
dosahuju nizsiu presnost’ klasifikacie ako prezentované modely typu CHAID, Exhaustive
CHAID a CART s celkovou predikénou schopnostou az takmer 94%.

Aj v $pecifickych podmienkach slovenskej ekonomiky bolo pomocou techniky
rozhodovacich stromov vytvorenych niekol’ko modelov predikcie finanénych tazkosti.
Gavurova et al. (2017) wvytvorili modely predvidajice finanéné tazkosti pomocou
rozhodovacieho stromu CHAID s celkovou presnostou az 87%. Aj Vtomto pripade je
predik¢énd schopnost’ nasich modelov vyssia a to priblizne 7%.

V roku 2017 Karas & Reznakova publikovali dve verzie modelu predpovede finanénych
tazkosti pre slovenské spolocnosti vytvorené pomocou algoritmu CART. Pre neprosperujuce
spolocnosti je presnost klasifikacie tychto modelov az 94,9%, resp. 91,5%. Avsak iba 61%,
resp. 62,6% prosperujucich spoloc¢nosti bolo spravne zaradenych. V porovnani s nasimi
modelmi je teda situdcia presne opac¢na. Nase modely lepsie klasifikuji prosperujice
spolo¢nosti (az takmer 95% tychto spolo¢nosti bolo spravne klasifikovanych). Presnost
klasifikacie naSich modelov pre neprosperujice spolocnosti je takmer 85%. Celkova presnost’
nasich modelov je vSak vyssia az o takmer 30% (skoro 94% oproti 65,6%).

5. Conclusion
Napriek obrovskému mnozstvu existujucich zahrani¢nych ale aj domacich predikénych

modelov doteraz neexistuje vSeobecne uznavany model predikujuci finanéné t'azkosti, ktory
by zohladnoval Specifické ekonomické podmienky Slovenskej republiky. Mozné vyplnenie
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tejto medzery prindSaji prezentované predikéné modely vytvorené pomocou rozhodovacich
stromov typu CHAID, Exhaustive CHAID a CART. Model vytvoreny algoritmom QUEST je
na predikciu finan¢nych tazkosti slovenskych spolo¢nosti nevhodny. Modely boli vytvorené
pomocou realnych udajov viac ako 100 000 slovenskych spolo¢nosti za roky 2015 a 2016.
Ako neprosperujuce boli uvazované tie spolo¢nosti, ktoré spihali podmienky intitatu
spolo¢nost’ v krize za rok 2016.

Ziskané modely (najmd CART) st l'ahko interpretovatené a tiez implementovatelné.
Modely boli vyhodnotené analyzou klasifikacnej tabulky pre pripady z testovanej vzorky
(20% vsetkych tdajov). Kone¢né modely maji vysoku presnost’ klasifikacie az takmer 94%.

Na druhej strane by sa vysledky mohli lisit’ v zavislosti od pouZitych idajov. Okrem toho
by mal byt navrhovany model testovany v nasledujucich rokoch, aby sa zistila moznost
vytvorenia modelu finanénych tazkosti vSeobecne akceptovatelného v podmienkach
slovenskej ekonomiky.
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Abstract. Globalization is causing significant changes in business conditions in Slovakia. The
manifestation of considerable globalization is the liberalization of trade and the integration of
entities into larger entities with a significantly international environment of internal culture. If
the firm wants to maintain its long-term competitiveness, it cannot trust only its current
performance, but needs to systematically look for new opportunities to increase its position on
the market. One of the possibilities is to evaluate the performance of firm through the results
of time series analysis of financial indicators. Financial analysis can be used to identify key
factors that affect the performance of firms in international business. The aim of the article is
to evaluate changes in the structure and financial performance of firms in the Slovak Republic
in relation to the chosen legal form of business in the period 2011-2016. The basis for the
analysis was selected business entities divided by SK-NACE. The analysis as well as the
results are presented in the form of outputs of mutual comparison. For evaluation of the
financial performance of firms, we chose some indicators, focusing on assessing the ability to
meet short-term liabilities and for expressing revenue and profit generation. In order to verify
the assumption of the relationship between the financial results of the firms and the chosen
legal form of business, we apply the combination of the adjusted methods. The results of the
analysis show that the legal form of the business entity and its financial position are very
closely related.

Keywords: Legal Form of Business, Financial Indicators, Economic Performance, Global
Economy

JEL Classification: G 32, M 21, D 22

1. Introduction

Globalizacia vytvara pre Slovenské podniky novy rozmer konkuren¢ného prostredia, ktory
podniky nuti mysliet’ perspektivne, pri vyuzivani konkuren¢nych vyhod, s ohl'adom na hrozby
plyntice z medzinarodnej sutaze. Medzinarodna hospodarska sutaz v cestovnom ruchu
a v pol'nohospodarstve je Coraz globalnejsia. Jej dopad je zaujimavy v hotelierstve. Ako
uvadzaju Severova & Svoboda (2014) v odvetviach, kde sa uplatiiuju rastuce vynosy z
rozsahu, je platné, Zze tak heterogénnost’ tovaru, ktort dana krajina produkuje, a rozsah jej
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vyroby, su ovplyvnené velkost'ou trhu. Podla Yu et al. (2014) hotely hl'adaji nové spdsoby
rastu a zdkaznici maji viac moznosti na vyber. Globalizacia by mohla viest’ k nevyraznym
hotelovym obrazom, kde si hotely podobné, bez ohl'adu na to, kde sa nachadzaju. Mohli by
stratit’ svoju miestnu jedinecnost’ a autentickost’. Z pohl'adu miestnej jedinecnosti a lokalnej
uspesnosti uvadzaji Bednarova et al. (2009), Zze podnik, ktory chce dlhodobo prosperovat,
musi opustit’ stratégiu kratkodobej lokalnej uspesnosti. Je dolezité, aby v cestovnom ruchu
a pol'nohospodarstve spolo¢nosti uplatiiovali postupy environmentalnecho manazmentu a
postupy spolocenskej zodpovednosti podnikov. V pripade mestského polnohospodarstva
podla Sanye-Mengual et al. (2018) Socidlno-kulturne ekosystémové sluzby sa vnimané
cennejSie ako environmentalne. Podl'a Bagur-Femenias et al. (2015) praktiky udrzatel’nosti
maju priamy a vyznamny vplyv na konkurencieschopnost’ spolo¢nosti a na finan¢né vysledky
spoloc¢nosti.

Globalizacia viedla k dlhodobym globdlnym a vnutornym nerovnovdham a spdsobila v
rozvinutych krajindch hlboké problémy. Ako d’alej uvadzaju Janafek & Janackova (2018)
globalizacia vo vyspelych krajindch ponicila, vel'mi zmensSila a niekde skoro zlikvidovala
vyznamné segmenty primarnych, ale hlavne sekunddrnych sektorov ekonomik. Vyrazne
ovplyviiuje podnikanie spolo¢nosti hospodarska politika krajiny. Vo svojej Studii Demir &
Ersan (2018) uvadzaja, Ze vynosy tureckych spolo¢nosti cestovného ruchu zrejme zévisia od
domécej a medzinarodnej ekonomickej neistoty. Je velmi doéleZité, aby podniky
S dostatoénym predstihom dokdzali reagovat’ na zmeny. Podl'a Lesdkovej (2016) malé a
stredné¢ podniky celia kritickej otazke, ako reagovat na zmeny spdsobené procesom
globalizacie. Ako uvddza Kovanda (2011) kazdy ekondm, ktory obhajuje ta ¢i ont tedriu, ten
¢i onen model, by sa mal na prvom mieste zoznamit' so svetondzorom, ktory tvori ich
zazemie. V ¢lanku pouZzité hodnotenie ,,ex post“ ndm poméha lepSie pochopit’ okolnosti
vyvoja aprognoézovat vyrazné zmeny napriklad v obchodnych podmienkach, ktoré
globalizacia sposobuje, a ktorymi ovplyviiuje podnikanie na Slovensku. Nasu pozornost’ sme
v prispevku upriamili na podnikanie v pol'nohospodarstve ako podnikanie so silnou podporou
Statu a podnikanie v cestovnom ruchu ako rozvijajuce sa odvetvie slovenskej ekonomiky
s dopadom na regionalny rozvoj. Cestovni ruch je jednym z najvyznamnejSich odvetvi
svetovej ekonomiky a predstavuje vyznamny faktor regionalneho rozvoja (Balazova et al.,
2007). Cestovny ruch hra pre regionalny rozvoj neodmyslitelna ulohu. Generuje prijmy
miestnych ekonomik. Na cestovnom ruchu st zavislé i ostatné sektory narodnej ekonomiky
(Varvazovska, 2014). V cestovnom ruchu zohrava klItic¢ova ulohu koncepcia moderného
riadenia rizik. Analyza rizik podl'a Tsai & LinLiu (2017) prindSa 0Zitok vladam, majitelom
turistickych zariadeni, poistovacim spolo¢nostiam a finanénym institiciam, ale tiez pomaha
pri efektivnom riadeni rizika pochadzajuceho z prirodnych katastrof vo vzt'ahu k cestovného
ruchu. Vlady v Castej miere dotujii pontikané produkty polnohospodarskeho poistenia. V
kontexte rozvinutych ekonomik to uvéadzaju napriklad Smith & Glauber (2012), ktori d’alej
skamali vyvoj pol'nohospodarskych poistnych produktov, ekonomiku trhu dopytu a ponuky
pol'nohospodarskych poistnych trhov. Je ddlezité, aby sa neopakovala na trhu situacia, ked’
poskytovatelia spotrebitel'skych financii na trhu s uvermi boli nelikvidny. Ako uvadzaju
Benmelech et al. (2017) zasahy zamerané na zastavenie nelikvidity na kratkodobych
uverovych trhoch mohli poméct obmedzit skutocné ucinky krizy. V pripade
pol'nohospodarskych podnikov slovenska pol'nohospodarska politika poskytuje silnu podporu
pol'nohospodarskym podnikom Ciaian et al. (2001).
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2. Metodika

V poslednych desatrociach sa na identifikaciu zdrojov hospodarskeho rastu v jednotlivych
krajinach pouZili rozne ekonomické pristupy Pokrivéak & Zahorsky (2016). Martinez-Victoria
& Sanchez-Val (2018) analyzovali vplyv priestorového faktora, lokalizacie a interakénych
efektov medzi agropotravinarskymi podnikmi v Spanielsku. Uvadzaju, Ze agropotravinarske
firmy st ovplyvnené priestorovymi faktormi, S rozdielmi medzi druzstvami a firmami
vlastnenymi investormi. Cielom prispevku je hodnotenie vybranych zmien v Struktire a
finan¢nej vykonnosti podnikov podnikajiucich v pol'nohospodarstve, lesnictve a rybolove a
podnikov podnikajucich v ubytovacich a stravovacich sluzbach v obdobi rokov 2011 — 2016
Vv prostredi zmien podnikania a hospodarskeho rastu na Slovensku. Pre hodnotenie finan¢nej
vykonnosti vybranych podnikatel'skych subjektov bolo zuZené analyzované obdobie na roky
2014, 2015 a 2016. Vychodiskovou databazou udajov pre hodnotenie finan¢nej vykonnosti su
udaje z publikacie Stredné hodnoty finan¢nych ukazovatel'ov ekonomickych cinnosti v
Slovenskej republike vydanou CRIF - Slovak CreditBureau, s.r.o., Bratislava a udaje zo
Statistického tradu SR. Rozdielny pocet analyzovanych subjektov databizy CRIF oproti
poétu subjektov uvedenych Statistickym tiradom SR je spdsobeny vylii¢enim podnikatel'skych
subjektov v dosledku kontrol uétovnych zavierok. Pre hodnotenie financ¢nej vykonnosti
podnikov boli zvolené 4 ukazovatele:

e celkova likvidita: L3 (ukazovatel’ schopnosti uhradzat’ kratkodobé zavizky),

e obrat aktiv: OA (ukazovatel schopnosti vyuZivat’ svoj majetok),

e hruba rentabilita aktiv: HRA (ukazovatel’ schopnosti ziskavat’ hruby zisk z viazaného
majetku),

e prevadzkova rentabilita trzieb: PRT (podiel vysledku hospodarenia hospodarskej
¢innosti a trzieb z realizacie).

Porovnavame median ukazovatelov rady hodndt wusporiadanych podla velkosti
ukazovatelov L3, OA, HRA, PRT zastipenych v stibore. To ndm ddva moZznost ziskat
komplexnejsi obraz o rozloZeni hodnét v analyzovanom stbore podnikov.

Table 1: Vyvoj poctu podnikatel'skych subjektov podla vybranych pravnych foriem vV polnohospodarstve,
lesnictve a rybolove a podnikov v ubytovacich a stravovacich sluzbdch za roky 2011-2016 podla CRIF — Slovak
CreditBureau, s.r.o.

5 90 1568 4 70 412 426 2575
4 103 2104 4 80 488 1057 3840
3 103 2538 10 88 512 1008 4263
4 108 2661 22 87 522 1517 4921
4 112 2 906 31 100 540 1756 5449
5 98 3078 35 103 511 1825 5 655
2 73 3155 10 109 6 14 3369
1 74 3752 6 127 5 17 3982
2 81 4543 11 147 7 16 4807
4 90 4682 18 141 5 15 4 955
8 90 5129 15 174 3 14 5428
2 93 5146 17 168 4 12 5442
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Source: vlastné spracovanie podla elektronickej databdzy Stredné hodnoty financnych ukazovatelov
ekonomickych cinnosti za roky 2011 az 2016, Vzhladom na vykazovanie Statistického uradu a inych udajov
predpokladame, Ze nami uvedené udaje su pouzitelné pre dalSie analyzy. Skratky a znacenie: S.p. — Statne
podniky, a.s. — akciové spolocnosti, s.r.o. - spoloc¢nosti s rucenim obmedzenim, FO v OR — fyzické osoby
zapisané v obchodnom registri. ostatné FO, PPLR — Podniky v polnohospoddrstve, lesnictve a rybolove (PPLR),
PUSS — podniky v ubytovacich a stravovacich sluzbach. Pozn.: Iné subjekty zahrniaju verejné obchodné
spolocnosti, k.S., europske zoskupenia hospodarskych zdujmov, eurdpske spolocnosti, spolocenstva viastnikov
pozemkov, bytov a pod., zahranicné osoby — PO so sidlom mimo vizemia SR, a od roku 2014 aj obecny podnik,
zdruzenia (zvdz, spolok, klub ...), organizacné jednotky zdruzeni a zaujmové zdruzenia PO.

3. Vysledky a diskusia

Podla databazy CRIF (Tab. 1) vzrastol celkovy pocet podnikov podnikajucich v
pol'nohospodarstve, lesnictve a rybolove z 2 575 na 5 665, teda registrujeme viac ako
zdvojnéasobenie poctu podnikatel'skych jednotiek rovnako registrujeme v sledovanom obdobi
aj narast po¢tu podnikov v ubytovacich a stravovacich sluzbach z 3 369 na 5 442 a to 0 62%.
Hlavné zmeny v Struktire pravnej formy su badatel'né v pripade PPLR a to v s.r.0. a v inych
subjektoch.

Figure 1: Vyvoj poctu podnikov v polnohospodarstve, lesnictve a rybolove podla ekonomickych cinnosti na

Slovensku
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Source: SU SR, vlastné spracovanie

V PUSS je hlavnad zmena v pravnej forme podnikania spolo¢nost’ s ru¢enym obmedzenym.
Pri takto vykazovanych zmendch si vSak treba uvedomit’ minimalne dve obmedzenia: Ze tento
rast moze byt spdsobeny aj zavedenim povinnosti zverejilovat Uctovna zévierku
podnikatel'ského subjektu (prirastok poctu spracovanych subjektov) ako aj skuto¢nost'ou, ze v
ramci poskytovanej databazy prebieha vecna a logicka kontrola spravnosti actovnych zavierok
(Gbytok poctu spracovanych subjektov).

V kazdom pripade nam tato databdza poskytuje dostatocné informdacie na to, aby sa
dokazalo zhodnotit’, ¢i najviac rastici pocet podnikatel'skych subjektov v urCitej pravnej
forme zodpoveda jej efektivnemu vyberu postavenému na finan¢nej vykonnosti podnikov
reprezentujucich nimi vybrant pravnu formu Moravc¢ikova & Dvotéak (2018).
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Pri porovnani vyvoja udajov zo SU SR, pocet vietkych PPLR na Slovensku (Graf 1)
a PUSS (Graf 2) rozdelenych podla pravnych foriem je vidiet’ celkovy rastuci trend.

Figure 2: Vyvoj poctu podnikov v ubytovacich a stravovacich sluzbach podl'a ekonomickych cinnosti na

Slovensku
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Source: SU SR, viastné spracovanie

Dominuje z pohl'adu vyberu pravnej formy spolo¢nost’ srufenim obmedzenim
a lokalizécia je hlavne v regione Bratislavského kraja. Zmena trendu v roku 2015 v porovnani
s rokom 2014 je zaujimava z dovodu rasticeho HDP Slovenska v kombinacii legislativnych
zmien tykajucich sa zvySovania minimalnej mzdy, ktord sa v roku 2015 zvySila na Groven
380 € (jednalo sa o medzirocné zvySenie minimalnej mzdy v porovnani s rokom 2014 o
7,95%) a ovplyvnila podnikanie PPLR a PUSS.

Table 2: Vybrané ukazovatele, jednotlivé prdavne formy sekcie PLR, roky 2014 az 2016, median

Ukazovatel’ / Rok a.s. s.ro. | FOvOR ost. FO druzstva iné subj.
L3 (koef) (Rok 2014) 1,28 1,22 2,40 1,65 1,52 4,09
OA (koef) (Rok 2014) 0,37 0,51 1,61 0,75 0,40 0,72
HRA (%) (Rok 2014) 0,41 1,48 3,53 1,24 0,46 19,15
PRT (%) (Rok 2014) 3,74 4,84 5,44 5,03 3,73 29,69
L3 (koef) (Rok 2015) 1,13 1,30 4,57 1,84 1,55 4,69
OA (koef) (Rok 2015) 0,36 0,50 1,20 0,66 0,38 0,73
HRA (%) (Rok 2015) 0,05 1,68 3,77 1,49 0,23 26,34
PRT (%) (Rok 2015) 0,77 5,37 7,57 4,96 2,20 38,65
L3 (koef) (Rok 2016) 1,05 1,32 1,79 2,27 1,71 4,77
OA (koef) (Rok 2016) 0,40 0,52 1,29 0,63 0,37 0,66
HRA (%) (Rok 2016) 0,75 2,17 5,27 2,42 0,80 22,75
PRT (%) (Rok 2016) 512 5,89 5,55 8,80 4,00 38,65

Source: viastné spracovanie podla Stredné hodnoty financnych ukazovatelov ekonomickych cinnosti za roky
2014 az 2016. Polnohospoddrstvo, lesnictvo a rybolov sa uvadzaji pod skratkou PLR.
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Table 3: Vybrané ukazovatele, jednotlivé pravne formy sekcie USS, roky 2014 az 2016, medidn

Ukazovatel’ / Rok a.s. s.r.o. | FOvOR ost. FO druzstva iné subj.
L3 (koef) (Rok 2014) 0,75 0,87 1,94 2,78 0,4 1,66
OA (koef) (Rok 2014) 0,15 1,33 1,53 1,13 0,12 0,57
HRA (%) (Rok 2014) -0,24 0,00 4,62 2,73 -10,27 16,53
PRT (%) (Rok 2014) -9,16 0,45 2,76 4,04 -87,46 22,66
L3 (koef) (Rok 2015) 0,67 0,98 3,26 4,07 0,09 0,9
OA (koef) (Rok 2015) 0,17 1,31 1,37 1,11 0,14 0,75
HRA (%) (Rok 2015) -0,53 0,00 15,18 3,98 -16,14 11,7
PRT (%) (Rok 2015) -2,66 1,12 6,88 6,27 -111,56 20,62
L3 (koef) (Rok 2016) 0,75 0,99 5,64 2,99 0,11 0,66
OA (koef) (Rok 2016) 0,18 1,29 1,35 1,36 0,07 1,63
HRA (%) (Rok 2016) 0,00 0,11 4,92 4,66 -7,84 25,83
PRT (%) (Rok 2016) -0,61 1,71 5,69 6,04 -7,33 9,01

Source: vlastné spracovanie podla Stredné hodnoty financnych ukazovatelov ekonomickych cinnosti za roky
2014 az 2016. Ubytovacie a stravovacie sluzby sa uvadzaju pod skratkou USS.

Na zéklade hodnot uvedenych v tabulke 2 a v tabulke 3 si mdézeme lepSie predstavit
postavenie  jednotlivych  pravnych foriem zpohladu finan¢nej vykonnosti v
nami analyzovanom stbore podnikov. Pre vybrané ukazovatele je ziadlca tendencia rastu
s dorazom na ukazovatele rentability. V podnikoch sekcie PLR a sekcie USS maja najlepsie
hodnoty medidnov vybranych ukazovatel'ov iné subjekty, teda verejné obchodné spolocnosti,
K.s., europske zoskupenie hospodarskych zaujmov, eurdpske spolocnosti, spolo¢enstva
vlastnikov pozemkov, zahrani¢né osoby — pravna forma so sidlom mimo tzemia SR.
Hodnotenie sa opiera o vyslednice dosahovanych hodnét ukazovatelov rentability, ktoré
dosahovali iné subjekty. Prave v ukazovatel'och hrubej rentability aktiv sa premietaji ostatné
vybrané ukazovatele hodnoteného obdobia. Z naSho hlbSieho vyskumu vyplyva, Ze pravna
forma podnikatel'ského subjektu a jeho finan¢na situacia su vel'mi izko prepojené.

4. Conclusion

V sledovanom obdobi registrujeme vyrazné zmeny v podnikoch sekcie pol'nohospodarstvo,
lesnictvo a rybolov v ukazovateloch rentability. Z vyvoja a ndsho vyskumu predpokladéme,
ze stav v roku 2014 bol vyvolany pripravou podnikov na zmenu sadzby dane z prijmov a na
moznost’ vyuzivania danovej licencie. Z pohl'adu vlastnickej Struktiry je najviac zastupena
pravna forma s.r.o. a iné subjekty. Z pohladu vlastnickej Struktury, je v podnikoch sekcie
ubytovacie a stravovacie sluzby dlhodobo najrozsirenejSia pravna forma podnikania s.r.o., s
jednoznaénym podielom na celkovom pocte subjektov - takmer 95 %. Na zaklade hodnotenia
finan¢nej vykonnosti v tabulke 3 vykazuje najlepsi vyvoj vo vybranych ukazovatel'och pocas
sledovaného obdobia pravna forma FO v OR paradoxne jej zastupenie v celkovom pocte
podnikoch sekcie ubytovacie a stravovacie sluZzby je minimalne.
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Abstract. The term of tax license was introduced in the Slovak tax legislation in 2014 and
represents minimum corporate income tax in the SR. The corporate income tax considers
significant source of public finance and essential tool of budget revenue increase also in the
EU developed countries. The selected sample of legal entities represents 2,572 business
companies interested in the agricultural and forest industries registered within the territory of
the SR. According to our empirical research, nearly 90% of legal entities paid the tax license
in 2016. Despite this fact, the obligation to pay the tax license was cancelled from 2018. On
the other hand, it is a positive approach towards global business environment which effects
the tax burden of the companies. The paper presents relations between the corporate income
tax and the examined variables in 2016. The variables were selected in respect of the
conditions related to the obligation to pay the tax license. Relation between the corporate
income tax and the total amount of turnover as well as relation between the total amount of
assets and the total amount of turnover resulted in positive correlation. Business assets
constitute the increase of the total amount of turnover which includes revenue generated from
all business activities of the companies. It can be concluded that the relation between the
corporate income tax and the total amount of assets resulted in negative correlation, i.e. the
increase in the corporate income tax leads to the decrease in corporate assets.

Keywords: tax license, corporate income tax, turnover, assets, legal entities

JEL Classification: H25, K34, M21

1. Introduction

The institute of tax license has been applied on 1 January 2014 based on the Act
no. 595/2003 Coll. on Income Tax as amended (hereinafter referred to as “Income Tax Act”).
Tax license presents the minimum amount of corporate income tax only relating to legal
entities (taxpayers). The obligation to pay a tax license is mandatory for a taxpayer in each
taxable period for which he has obtained a lower tax obligation than is the set amount of tax
license or tax loss respectively who generate zero tax obligation. Bastincova (2016) states that
the taxes essentially influence the economic behaviour and decision making of legal entities,
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mainly as regards the corporate income tax. Despite the general recognition that taxes are
generally a strong policy tool for assessing the macroeconomic impact of the country’s
alternative tax policies, taxes are often weakened by restrictions on tax revenue measurement
(Andrejovskéa & Pulikova, 2018). Tomanek (2016) assess the evolution of tax sharing between
the state budget and the budgets of municipalities in the Czech Republic. Lipkova
et al. (2017) concludes that the income tax system in the Slovak Republic is more effective,
less costly and more socially just than the income tax system of the Czech Republic. The
globalization of economic activity and the growing importance of multinational corporations
have far-reaching consequences for national tax policies. Differences and incompatibilities
between the national systems of corporate income taxation distort investment, complicate the
tax system and give rise to conflicts between taxpayers and tax authorities as well as between
tax authorities of different countries (Devereux & Fuest, 2010). According to KoSovska
& Varyova (2016) the Slovak Republic with its entry to the European Union has adopted and
implemented the legal norms related to the accounting and tax issues which is fully in
accordance with the directives of the European Union. However, many EU member countries
refuse to give up their tax sovereignty, which would become considerably limited because of
the harmonization of direct taxes (Feranecova et al., 2017). State tax policy affects business
entity choice decisions (Luna & Murray, 2010). In the global practice, the use of taxation is
the most widely-practiced way of supporting business activity. However, its effectiveness is
discussible, which can be seen in the different approaches to fiscal policy depending on the
country (Tumanyants, 2016). Income taxes present the quantitative and significant source of
income in public budgets as well as a crucial tool of increasing tax income to state budget of
each developed state. Despite this fact, based on the Amendment of the Income Tax Act
relating to the obligation to pay a minimum amount of corporate income tax, the obligation to
pay a tax license since 1 January 2018 has been cancelled.

Following the above, the objective of the article is to assess the tax license, as the
minimum corporate income tax and its relations with the selected variables in the agricultural
and forest legal entities registered in the territory of the Slovak Republic in the year 2016.

2. Methods

The article deals with possible relations between the corporate income tax and the total
amount of turnover and the total amount of assets. The assessed variables are selected in view
of the conditions to which the obligation to pay a tax license by legal entities. Except it, this
condition relates to classification of companies in the size groups as well as conditions related
to obligation to verify the financial statements by audit according to the Slovak accounting
legislation. The total amount of turnover and the total amount of assets are reviewed.

The selected sample of companies includes 2,572 legal entities provided business in
agricultural and forest sector in the Slovak Republic in the year 2016. Data sources represent
the information from the Finstat database (www.finstat.sk) which include the data from the
individual financial statements of particular legal entities, i.e. from the balance sheets, the
profit and loss accounts and the notes.

The sample represents 2,572 observations, thus n = 2,572, For the relation examination
we opted for partial correlation coefficients as a measure of the degree of linear association
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between two  variables (Hendl, 2012). For the three-variable = model,
where

X, = corporate income tax,
X, = total amount of turnover and
X, = total amount of assets we define:
112 3 = partial coef ficient between Y and X,, holding X5 constant
T332 = partial coef ficient between Y and X5, holding X, constant
Ty 4 = partial coef ficient between X, and X3, holding Y constant
These partial correlations can be obtained from the simple or zero-order, correlation
coefficients as follows:

Mo = 77 07007 — e n',s == 1)
,‘JI l1- '“fs :“-_1 - ?":5:'

T3o == ?"‘_5; ?"*_fz?"zs - (2)
,\JI \1-rig ]'-_1 - ?"15]
Tygq = "az " TazTas (3)

,\:I ':1 - ?"'_zz:“:l_ ?"fs :I

For testing the significance of the population partial correlation coefficient we use standard

t — test under the zero hypothesis Hy: o = 0 and alternative hypothesis Hy: g = 0. Further, we
calculate the value of the test statistic using following formula:

_ rmin—3
t= = (4)
In addition, we use the resulting test statistic to calculate the p-value. The p-value is
determined by referring to t — distribution with n — 3 degrees of freedom.

3. Results and Discussion

Tax license is considered to be a minimum corporate income tax after deduction of
allowances and tax credit paid abroad which are obliged to be paid in a taxable period by each
legal entity. Tax license for each taxable period was paid by each legal entity in the Slovak
Republic in case his tax obligation calculated in a tax return was lower than the amount of tax
license set by the Income Tax Act or in case that he disclosed a tax loss respectively zero tax
obligation in the tax return. Such a taxpayer paid a tax license depending on the registration as
value added taxpayers and acquired annual turnover. Both, before mentioned conditions
(Table 1) were reviewed as at the last date of taxable period. The annual turnover of taxpayer
presents the sum of total revenues from all performed activities for a particular taxable period
in accordance with the Act no. 479/2009 Coll. on State Administration Authorities in the Area
of Taxes and Fees as amended. The VAT payer is a legal entity pursuant to the conditions set
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by the Act no. 222/2004 Coll. on Value Added Tax as amended (hereinafter referred to as
CGVAT,’).

Based on the parliamentary proposal of the Amendments of the Income Tax Act and its
simultaneous approval by the National Council of the Slovak Republic the obligation to pay a
tax license has been cancelled since 1 January 2018 regardless the quantitative influence
analysis of such a legal amendment to the budget of public administration in the Slovak
Republic. The state budget of the Slovak Republic will be lower for tax incomes arising from
the title of set minimum corporate income tax in the time of non-payment of tax licenses.

Table 1: The amount of tax license

Taxpayer (legal entity) Tax license in EUR
Is not a VAT payer with annual turnover 480
<500,000 EUR
Is a VAT payer with annual turnover 960
<500,000 EUR
Regardless the registration as a VAT payer 2 880
with annual turnover > 500,000 EUR '

Source: Own processing based on the Income Tax Act

The Supreme Audit Office of the Slovak Republic (hereinafter referred to as “NKU SR”)
(2017) states the manner of tax authority in the collection of tax licenses of legal entities
which dealt with the collection of tax licenses from legal entities to the income of state budget
for the years 2014 and 2015 state that 79,498 legal entities established for the purposes of
entrepreneurship with the activity that they did not file the income tax return for the taxable
periods 2014 and 2015 caused the lack of income in the state budget in the minimum amount
38.1 mil. EUR and when they did not return a tax license enacted by the Income Tax Act to
the state budget in a minimum value 480 EUR. In the year 2015 it presents the failure in the
amount 18.1 mil. EUR, and in the year 2016 the failure was in the amount 20.1 mil. EUR. The
before mentioned calculation derive from the assumption that all entrepreneurs were obliged
to file a tax return.

The annual comparison of development of the collection of corporate income tax to the
income of the state budget based on the data submitted by the Financial Administration of the
Slovak Republic presents Figure 1. Corporate income tax presents a crucial source of tax
income collected to the state budget of the Slovak Republic.

Based on the results of our empirical research nearly 90% of legal entities included in the
assessed companies paid tax in the amount of tax license in the year 2016 and regardless the
amount of total annual turnover and registration as a VAT payer. Only nearly 10% of
companies from the selected legal entities doing business in agriculture and forestry sector in
the Slovak Republic calculated corporate income tax from accounting profit which is adjusted
by items which increase respectively decrease it. The amount of income tax depends mainly
on the disclosed tax base of a taxpayer.

In connection to the before mentioned issue the variables were selected which are
presented by the corporate income tax, the total amount of turnover and the total amount of
assets disclosed in individual financial statements of assessed companies.

According the methodology, initially we examined partial correlation coefficients in
respect of the review the intensity of the relations between the examined variables. We found
that:
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7123 = 0.347 and its coefficient partial determination = ; = 0.12
73, = — 0.224 and its coefficient partial determination 3 , = 0.05
7334 = 0.966 and its coefficient partial determination r; , = 0.93

According to our results the intensity between the dependent variable (corporate income
tax) ¥ and independent variables £z.£z (total amount of turnover, total amount of assets) we
can consider to “small to average”, furthermore the association between the X1 (corporate
income tax) and Xz (total amount of assets) is negative, thus the higher levied corporate
income tax means drop in the total amount of assets. The relation between the independent
variables £z (total amount of turnover) and £z (total amount of assets) is exceptional strong,
what is reasonable, and expected.

Figure 1: Corporate income tax and its collection

2693266637 2803771372

2 500000 000,00 —
' 2205758 898 2197766770
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2 000 000 000.00 1889016 682 |18 100 554
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Source: Own processing based on final report NKU SR

The corporate income tax and the total amount of turnover, as well as the total amount of
assets and the total amount of turnover significantly correlate. It means that between the
mentioned variables the direct dependence was identified. The existence and sustainability of
legal entities is conditioned by the total amount of assets and its structure. This is confirmed
also by Satsuk & Koneva (2016), Toth et al. (2014). Assets can be considered as the
assumption for obtaining of revenues deriving from activities which are subject of company’s
business activities. These revenues which are subject of corporate income tax present the part
of achieved company’s accounting result. The positive net result for the tax period is one of
own source of company’s assets achieved from business activities.

The corporate income tax and the total amount of turnover positively correlate. It means
that the amount of the corporate income tax directly increase with the increase in the total
amount of company’s turnover. The corporate income tax is conditioned by the disclosed net
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profit which includes revenues and simultaneously by the transformation of such a profit into
corporate income tax base as well as valid corporate income tax rate in a particular taxable
period. The calculated corporate income tax is influenced mainly by the calculated income tax
base. The corporate income tax and the total amount of assets negatively correlate. A higher
corporate income tax decreases the total amount of company’s assets.

Table 2 identifies the results of the test of significance of population partial correlation
coefficients for each respective pair of variables.

The T — test shows statistically significant relationship between each pair of variables, in

despite of rather week partial correlation coefficients (*:112.3 ,7113.2) | Thus we should reject
the zero hypothesis and accept an alternative hypothesis on given significance at the level

e =0.05 | It means that the recognized results between selected variables are statistically
significant.

Table 2: Results of the test of significance of population partial correlation coefficient

Partial correlation o
L . t _ statistics P -value
coefficient — 7
rog = 0347 18.794 <0.0000001
hzz = — 0224 — 11.652 <0.0000001
221 = 0 0966 189.14 <0.0000001

Source: Own calculation based on data from the Finstat database

4. Conclusion

The obligation to pay a tax license related to all legal entities (commercial companies
established pursuant to the Commercial Code, cooperative, state companies, organizational
units of foreign legal entity and permanent establishments of foreign legal entities) whose
income is subject to tax in the Slovak Republic. In accordance with the Ministry of Finance of
the Slovak Republic the application of tax licenses should be one of the measurements in the
fight against tax evasions and tax fraud (Olvecka, 2016). Tax license depended on the amount
of annual turnover achieved by a taxpayer and its registration as a VAT payer as at the last
date of taxable period. Vernarsky (2015) supposes that enactor approached towards the criteria
of turnover and the taxpayer status in the sphere of VAT due to a simple control and
verification of meeting or non-meeting of these criteria. In our opinion, the amount of
turnover is not a criterion due to a simple control. Following our recognized results, it can be
stated that the total amount of turnover affects the amount of the corporate income tax.
Furthermore, it has been confirmed that the statistically significant correlation is recognized
within the assessed variables namely the corporate income tax and the total amount
of turnover and the total amount of assets. Effective since 1 January 2018 the institute of tax
license has been cancelled. The Supreme Audit Office of the Slovak Republic (2017) states
that within the verification of tax administrator manner in the process of securing the recovery
of tax arrears it has been found out that tax arrears from the title of non-payment of corporate
income tax submitted in the amount of tax license for the taxable period of the years 2014 and
2015 relevant and negatively influenced incomes of state budget of the Slovak Republic in the
years 2015 and 2016. According to the before mentioned, we are of the opinion that, in the
assessed legal entities the corporate income tax in the year 2016 was paid in the amount of tax
license by nearly 90% of legal entities. In our opinion, that the amendment of legal regulation
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will have a negative impact on the budget of public administration in the Slovak Republic as
regards the decrease in the number of legal entities obliged to pay a tax license. Vancurova
& Lachova (2014) consider that the disadvantage of corporate income tax is presented by the
fact that revenues record large conjectural fluctuations. Even the portion of corporate income
tax in the total tax revenues decreased in the last decades, it still creates approximately 10% of
tax income in the Czech Republic. On the other hand, we believe, it is a positive approach
towards entrepreneurship environment as the cancellation of tax license effected the total
corporate income tax burden of legal entities. Gyurian & Kutna (2016) determine that total tax
burden of taxpayers is the most sensitive part of economic policy for business environment.
The quality of the business environment is also significantly influenced by administrative and
legislative business rules which mean additional costs for businesses.
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Abstract. Modern production organization, involving its fragmentation on a global scale,
causes that the value of exported goods consists of both domestic and foreign value added. In
consequence, the estimation of the level of globalization in foreign trade of particular
countries based on the measures that use gross exports does not reflect the reality. The article
is an attempt at the estimation of the level of globalization in trade of the EU-28 and the V4
countries, based on the concept of measuring trade with value added. The analysis applies the
export ratio, containing the domestic and foreign component, and the Herfindahl Index to
assess the geographical dispersion of exports. The study presents the analysis leading to the
conclusion that an increasing export ratio implies the increased level of globalization in
foreign trade of the researched countries. In addition, the foreign component in exports also
grew, which indicates a higher level of globalization that might be inferred from the
traditional estimation. The analysis of export disparity/dispersion confirmed the increased
globalization levels for the EU-28 as well as for Poland and Czechia. The remaining V4
countries reported a rise in the level of globalization in trade for the years 2000-2010, while
the years 2010-2014 saw a fall in this area.

Keywords: trade in value added, export ratio, globalization, Visegrad Group, H-Index

JEL Classification: F100, F120, F140

1. Introduction

Growing globalization reinforces mutual dependencies between the actors of the modern
world economy. The multidimensional nature of globalization and the change it has been
undergoing for the last 20 years have made it necessary to develop new measures accounting
for the complexity of the process. Trade is the oldest form of relationships between the actors
of global economy, but the modern organization of production requires a reviewed approach
to this phenomenon.

The fragmentation of production processes is characteristic of modern economies and it
leads to the increasing foreign value in exported goods and services. It led to the creation of a
new concept of measuring trade in value added. The determination of the export ratio
(export/GDP) needs to consider this fact. If the export ratio is interpreted as the measure of the
“domestic” contribution into creating GDP, the new concept of measuring foreign trade
displays this question in a different light. This paper is the attempt to present the extent of
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both components, domestic and foreign, included in exports which created the GDP of the V4
countries in comparison with the EU-28. The analysis is also complemented with the
estimates of another globalization indicator in the area of trade, the Herfindahl Index, to show
the geographical dispersion of the exports of the researched countries.

The purpose of this paper is to present the level of globalization in foreign trade of the V4
countries in comparison with the European Union (28 countries). The simple indicator — the
export ratio — was selected for the study, but the analysis was reviewed basing on the new
concept of measuring trade. The study uses the data from the World Input-Output Tables
(WIOT) and UNCTAD. The analysis comprises the export of goods in the years 2000-2014.5

2. Trade in value added - literature review

Modern production organization is characterized by sharing the production processes
between the entities from the different countries (Johnson & Noguera, 2012, A). They are
specialized in conducting the specific stages of production, using the imported intermediates.
In effect many authors say about global value chains and fragmentation the production in the
international scale (Johnson et al., 2011; Hummels et al., 2001; Ng, 2010). It causes that the
value of exported goods consists of both domestic and foreign value added (Foster-McGregor
& Stehrer, 2013; Matoo et al., 2013).

It is commonly agreed that the pioneer of research aiming to determine domestic value in
exported products was W. Leontief, who created the input-output model to analyze the
interdependencies between different branches of an economy as early as in the 1930s, while in
the 1960s he authored further publications that are considered the foundation of the new
concept of measuring world trade based on value added content (Leontief, 1936; Leontief,
1953; Leontief & Strout, 1963; Leontief, 1986). At the turn of the 21st century, his concept
was used to produce estimates of the actual domestic content in the value of exported goods
and services (Trade, 2012).

In the subsequent years, attempts were undertaken to develop methods for estimating value
added in the trade of particular countries. The results of various authors showed that the share
of domestic content on exported products decreased (e.g. Johnson & Noguera, 2012, B;
Stehrer et al., 2012; Koopman et al., 2008; Dean et al., 2008; Wang et al., 2009; Daudin et al.,
2011; Su, 2014; Lee & Cheong 2015).

3. Foreign value content in the gross export of goods in the EU-28 and V4
countries

In the years 2000-2014 the foreign component in the EU exports of goods rose from nearly
USD 572 billion to USD 1830 billion (Table 1). This trend was also reported in the Visegrad
Group countries. In Czechia the foreign component in exports rose from USD 7.4 bn to almost
USD 70 bn, in Hungary — from USD 1.8 bn to USD 54.5 bn, in Slovakia — from USD 2.6 bn
to USD 36.7 bn, and in Poland— from USD 9.8 bn to USD 66 bn.

® The rate of exports was estimated based on WIOT data classified according to ISIC rev. 4 (it was assumed that
goods were in parts: 01-39), whereas the Herfidahl Index was estimated based on UNCTAD data.
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Table 1: Gross exports and foreign value content in gross exports of goods of UE-28 and V4 countries (in bn

usD).
Countries 2000 2005 2010 2014

Ex FVex EXx FVex Ex FVex Ex FVex
EU-28 2002.5 572.0 3 356.8 1035.8 4167.7 1529.5 4844.8 1829.6
Czechia 20.4 7.4 67.4 28.8 112.0 52.4 140.8 69.8
Hungary 21.5 11.8 54.9 28.9 79.8 46.5 93.5 54.5
Poland 35.1 9.8 86.7 26.0 129.6 49.8 173.2 66.1
Slovakia 6.2 2.6 24.9 12.6 50.3 27.3 63.2 36.7

Source: [WIOT], own estimation.

In 2000, it accounted for 28.6 % of the value of goods exported by the EU, while in 2014 —
37.8%. The content of foreign value in V4 exports also increased (Table 2). In Poland, it stood
below the EU average level (27.8%), to grow slightly above the EU-28 average in 2014
(38.1%). In the other V4 countries it was considerably higher than the EU-28 average. The
foreign value content in exported goods was the highest in Hungary. In 2000, it was 55%,
while in 2014 it exceeded 57%. In Czechia and Slovakia it stood at a similar level. In 2000 it
was 36% in Czechia and 33% in Slovakia, whereas in 2014 it reached almost 50% and 58%
respectively.

Table 2: Share of the foreign value content in gross exports of goods of EU-28 and V4 countries (in %).

Countries 2000 2005 2010 2014
EU-28 28.6 30.9 36.7 37.8
Czechia 36.3 42.8 46.8 49.6
Hungary 54.9 52.6 58.3 58.3
Poland 27.8 30.0 38.4 38.1
Slovakia 33.0 50.7 54.2 58.0

Source: [WIOT], own estimation.

The data presented in Table 2 may imply that the foreign value content in the exports of
smaller countries is higher.” Additional estimates, conducted for all the 28 EU member states,
confirmed that, in the researched period of time, a moderate or significant negative
relationship existed between GDP and foreign value content in the exports of the EU countries
(from -0,43 to -0,63).2 This means that the countries with lower GDP (i.e. the countries with
smaller/less developed economies) had higher foreign value content in exports.

4. Export ratio in UE-28 and V4 countries

The export ratio is one of the globalization measures in the area of foreign trade that is on
the list developed by OECD. The higher the export ratio, the higher the globalization rate. It is
also interpreted as the measure of the extent of exports in the creation of GDP in a given
country. Since, however, there is foreign content in the value of exports, it is worthwhile to
determine to what extent it contributes to a given country’s GDP. Table 3 presents the results
of the estimates for the export ratio for goods and its domestic and foreign component in the
UE-28 and the V4 countries.

7 This relationship was already idenified by G. Daudin, Ch. Rifflart, D. Schweisguth (Daudin et al., 2011).
8 Measured with the Spearman correlation coefficient (because the dependency is not linear). The relationship
was statistically significant at the 95% confidence level.
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Table 3: Export ratio in EU-28 and V4 countries (in %).

Countries 2000 2005 2010 2014

Ex DV FV Ex DV FVv Ex DV FV Ex DV FV
ratio | comp. | comp. | ratio | comp. | comp. | ratio | comp. | comp. | ratio | comp. | comp.

EU-28 241 | 17.2 6.9 248 | 17.2 7.7 26.2 | 16.6 9.6 279 | 174 10.5

Czechia | 344 | 219 125 | 514 | 294 220 | 56.1 | 29.9 26.3 | 71.0 | 358 35.2

Hungary | 49.5 | 22.3 27.1 [ 531 | 252 279 | 670 ] 279 39.0 | 73.8 | 308 43.0

Poland 214 | 155 5.9 29.8 | 20.9 9.0 29.2 | 18.0 11.2 | 338 | 209 12.9

Slovakia | 31.4 | 18.0 134 | 535 | 264 27.1 | 58.0 | 26.5 314 | 649 | 27.2 37.6

DV comp. — domestic component
FV comp. — foreign component
Source: [WIOT], own estimation.

In 2000, in the EU-28 the average export ratio for goods stood at 24.1%, 17.2% of which
was the domestic component and 6.9% — the foreign component. In 2014, it was higher,
reaching 27.9%, 17.4% of which was the domestic component and 10.5% - the foreign
component.®

The export ratio for goods in the majority of the Visegrad Group countries was higher than
the EU-28 average. In 2000, it was 34.4% in Czechia (the foreign component contributed
12.5% of GDP), 31.4% in Slovakia (the foreign component: 12.5%), and 49.5% in Hungary
(the foreign component contributed 27.1% of GDP). Poland’s export ratio at 21.4% was lower
than the average and the foreign component contributed 5.9% of GDP. In 2014, in all the
countries in the study, the export ratio was higher — it was 71% in Czechia, 64.9% in Slovakia,
73.8% in Hungary, and 33.8% in Poland. At the same time, the contribution of the foreign
component to GDP grew considerably. It increased to 35.2% in Czechia, 43% in Hungary,
37.6% in Slovakia (where it was higher than the contribution of the domestic component to
GDP), and 12.9% in Poland.

Literature proposes a view that the export ratio is higher is smaller countries (due to the
limited size of domestic demand producers have to seek market opportunities abroad), but the
empirical results of the studies conducted by a number of researchers vary.'® More precise
estimates carried out for the 28 EU member states do not unequivocally confirm the accuracy
of this assumption with reference to these countries. In the years 2000-2014 the coefficient of
correlation between GDP and the export ratio for the EU-28 ranged from -0.04 to -0.18, which
means a weak negative relationship, but it was never statistically significant for the researched
period of time.!

° The export ratio calculated here is slightly inflated due to the fact that the value of exports includes also re-
exports. The error, however, is not large, because the size of re-exports in the research period stood at 3.7-5% of
gross exports in the EU, 0-5% in Czechia, 0.6-3.3% in Hungary, 0.3-0.6% in Poland, and 0.6-6% in Slovakia.
Table 4 shows the export ratio adjusted for re-exports in brackets. Unfortunately, due to the lack of specific data,
it is impossible to estimate its domestic and foreign components. Own estimation based on WIOT.

10 Compare: (Olson et al., 2017; Measuring, 2005]

11 Measured with the Spearman coefficient of correlation. The results imply that the closeness of the data may be
coincidental. Own estimation based on WIOT.

1571




18" International Scientific Conference Globalization and Its Socio-Economic Consequences
University of Zilina, Faculty of Operation and Economics of Transport and Communications, Department of
Economics 10" — 11" October 2018

5. Geographical dispersion of exports in the V4 countries

In the analysis of the dispersion of exports, the level of globalization was measured with
the Herfindahl Index.'? Based on the conducted analysis, it can be stated that the EU-28 saw
an increase in the geographical dispersion of exports in the years 2000-2014, which indicated
growing globalization in trade in the relevant period. The similar trend was observed in
Poland and Czechia. Slovakia’s and Hungary’s globalization rate grew significantly from
2000 and 2010, only to drop slightly after 2010. On the other hand, a much lower export
concentration ratio, so the higher level of globalization, was reported in the EU-28 compared
to the V4 countries, which is shown in Table 4. Slovakia, in turn, had the highest geographical
diversification of exports, which indicates its widest extent of globalization in trade within the
Visegrad Group.

Table 4: Herfindahl Index EU-28 and V4 countries in years 2000-2014

Countries 2000 2005 2010 2014
EU-28 0.056 0.051 0.047 0.045
Czechia 0.0184 0.138 0.128 0.127
Hungary 0.164 0.112 0.088 0.098
Poland 0.146 0.103 0.094 0.090
Slovakia 0.126 0.107 0.080 0.087

Source: [UNCTADstat], own estimation.

It is also worthwhile to compare the number of countries that have a recognizable share in
the exports (at least 0.1%) of the analyzed group of countries. The analysis shows that this
figure is the highest for the EU-28 and it grew significantly in the researched period of time.
In the V4 countries, on the other hand, an increase in the number of countries with a
recognizable share in their exports occurred in the years 2000-2005, then the number steadily
fell until 2010, only to recover and continue to grow up to 2014, most considerably in
Slovakia and Hungary, which is illustrated by the data in Table 5. As the fall concerns the
years 2010-2014 only, it is impossible to determine whether its nature is permanent.

Table 5: The number of countries whose share in the exports of the EU-28 and V4 countries exceeds 0.1% in
years 2000-2014

Countries 2000 2005 2010 2014
EU-28 64 67 71 73
Czechia 51 52 50 53
Hungary 47 52 51 56
Poland 54 55 53 56
Slovakia 39 43 41 47

Source: [UNCTADstat], own estimation.

Another interesting list is the list of countries whose share in exports is of greatest
significance for the EU-28 and V4. The most important export directions for the EU-28 are
the largest EU economies (Germany, France, Italy, Spain) and the Netherlands, while from
outside Europe — the USA, China and Russia. Export partners important for V4 are the
countries within the group and the largest EU economies (Germany, France, Italy, the UK,

12 The Herfindahl Index is usually used as the measure of market concentration (Brezina et al., 2016, Matsumoto
et al., 2012). However it can be also used as the measure of the dispertion in foreign trade. Estimates were made
based on the Herfindahl Index and the methodology presented in the OECD manual (Measuring, 2005).
Unctadstat data were used (UNCTADstat).
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Spain) and the Netherlands, as well as Russia and the USA. Year by year, China is also
gaining in importance as an export partner for the V4 countries.

6. Conclusion

In the years 2000-2014, foreign content in the exports of goods of the researched countries
grew visibly. It was also determined that — in the case of those countries — it was negatively
correlated with GDP. The smaller an economy (lower GDP), the higher foreign value added in
a country’s exports.

Based on the export ratio estimates conducted as part of this study, it can be stated that the
level of globalization in foreign trade in the researched countries increased. The analysis of
export dispersion, on the other hand, confirmed an increased globalization level for the EU-28
as well as for Poland and Czechia. The remaining Visegrad Group countries experienced an
increase in the level of globalization in trade in the years 2000-2010 followed by a decrease in
the years 2010-2014.

The results of the study imply that the level of globalization in the economies of the
researched countries is, in reality, higher that it might be inferred from the classic
interpretation (i.e. without accounting for foreign value added in exports). On the one hand, it
is indicated by an increasing export ratio (reflecting still stronger sales-related connections
with other economies), on the other hand, the foreign component in GDP is also growing
(which can be interpreted as strengthening production-related connections with other
economies). This tendency is also demonstrated in increased trade dispersion (which shows
the geographical extent of export partners).
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Abstract. Currently, on the rail vehicle market across the world, there is a visible trend of
lengthening service life between maintenance activities and reducing the number of preventive
treatments between them. Currently, an increasing number of vehicles, especially new
constructions in almost every country in the world where railway operates, are subjected only
to maintenance and repair activities at precisely defined time intervals, assuming no user
intervention. The times in which the driver of the railway vehicle was able to make small
repairs on the route were going to become a thing of the past. The maintenance-free trend
seems to be justified from an operational and economic point of view, as well as for safety
reasons. As part of the work carried out by the author, has been proposed a new method for
protecting railway buffers heads against abrasive wear resulting from operation, which allows
to completely give up periodic maintenance operations involving the application of grease by
an employee to the working surface of buffer head. This solution, based on a durable covering
of the surface of the buffer head with a material with favourable tribological properties
(aluminum bronze) using laser cladding methods, is characterized by a number of advantages.
The article attempts to make a comprehensive analysis of the costs of introducing a new
solution for use by railway undertakings and was made an attempt to compare the long-term
costs of the solution which is currently in use and a new method of protecting buffers heads.

Keywords: buffer head, cost effectiveness
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1. Introduction

Nowadays, the trend of minimizing the costs of using technical measures is noticeable
around the world, especially in reducing costs incurred by employees by replacing them (and
their processes), where po