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FOREWORD

Dear readers,

At the end of this most challenging year, we present you a new issue of our 
Journal Accounting and Management.

As we stressed in our first issue,  the year of 2020 was an important year for 
our Journal, celebrating our 10th aniversary.

In this year we have realized, more than ever before the importance of re-
search, science and professional work. Continuous learning is the path to the 
welfare of humanity.

In this issue you can find topics related to social responsability, business in-
telligence and intellectual capital, digital media and knowledge management, 
data mining and financial frauds.  Some of them were presented at  the Inter-
national Scientific and Professional Conference Accounting and Management, 
organized by the Association Croatian Accountant and the RRiF College of 
Financial Management, Zagreb. The 2021 Conference will be held in Septem-
ber 2021 and we invite you to join.

All the papers were blindly peer-reviewed, requiring the acceptance by two 
independent reviewers to be published in this Journal.

We thank all the authors, co-authors and reviewers for their will to share 
their knowledge and welcome you to use the papers presented for your profes-
sional development in the fields of accounting and management.

Editor-in-Chief
Đurđica Jurić, PhD, College Professor
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INFLUENCE OF DIGITAL MEDIA AND KNOWLEDGE 
MANAGEMENT ON THE EFFECTIVENESS OF 
MANAGEMENT WITHIN MORE EFFICACY IN 
ACCEPTANCE OF CHANGES IN LEGISLATIVE 
FRAMEWORK

ABSTRACT

The beginning of the new millennia introduces big change within growth of 
dynamics and amount of business, caused by new technologies and media deve-
lopment. These evolutional changes and growth of business dynamics result in an 
increase of demand towards the management, not only in precision, but also in ve-
locity of making decisions. Manager has a professional obligation to keep a record of 
all market related information, internal and external. Apart from that, contemporary 
management becomes more and more aware of the necessity to accept information 
from non-economic environment, including legal framework, government policies, as 
well as political and social circumstances of doing business.  Furthermore, considering 
the extent of business, management often needs to understand not only domestic 
political and social circumstances, but foreign as well.
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However, the problem also lies in a dynamic legislative framework, inclined to 
frequent amendments changes, such as the one in The Republic of Croatia. Considering 
these assumptions, it is important to investigate how much and in what way constant 
legislative changes affect the management in Croatia. It is important to consider the 
time needed for decision-making and how and to what extent could digital media 
provide support in accepting these changes in a manner, which has both quality and 
velocity, especially related to the aspect of quality knowledge organization within the 
Knowledge Management.

Key words:  management, digital media, Knowledge Management, legislative 
framework, information and communication technology

1. INTRODUCTION

The purpose of management is ensuring business continuity of business 
entities. Key factors in ensuring that continuity are growth and expansion of 
business, efficacy or effectiveness and flexibility.

 Economic operators are demanded to acquire positive business result, 
that is to be efficient, while non-profit organizations are expected to comply 
to common social demands, which explains why the efficient part of society is 
willing to support the continuity of generally inefficient businesses.

Finally, flexibility is seen as successful adapting of business organization to 
the changes demanded by their business environment. Management needs to 
ensure these three components and is considered a successful one if it perma-
nently ensures the survival of a business organization, together with fulfilling 
demands set by the founders or owners of the business entity.

Accordingly, while management may well ensure a satisfactory level of 
positive result in an economic operator, if the founder, or owner doesn’t see it 
that way, the management is considered inefficient.

Besides by founders and owners, the efficiency of management is also in-
quired by society as well as socio-political system in general.

So, true measure of successfulness of management reaches beyond sim-
plified views of mere correlation between efficacy of management and busi-
ness results, that is between efficacy and effectiveness.

Furthermore, flexibility is a special dimension, not only in the context of 
adjustment of an economic operator to the terms of business defined by socie-
ty through its own development as well as the development of techniques and 
technology, but also the flexibility of management in accepting new courses 
which increase the capability of management itself to respond to trends, not 
only in the modern society, but science as well.
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Consequently, management has to accept, not only the needs of custom-
ers, by applying the marketing conception, but also the series of other factors 
which define business in the modern informational, or digital society.

Increased level of awareness in people, employees’ rights, and most of all 
the turbulence at the market and within technical and technological progress, 
demand management to adapt to such rapid changes that efficient, or effec-
tive business is considered a valuable skill in the present times.

Global transparency, mobility of work force and goods, prevents manage-
ment from making mistakes, because each major failure in managing business 
creates irreparable loss which finally results in closure of a business entity. There-
fore, modern management ‘flirts’ with science, relies on scientific methods in 
matters of business decision making as well as invests in IT sector of business.

Consequently, it is almost impossible to imagine the work of a serious 
business entity without the help of ERP system.

Also, the management uses data warehouses together with report sys-
tems from data warehouses. Systems of business intelligence are used as well, 
and data management has become the dominant factor in the success of mod-
ern management.

However, in-house information, that is the information ensured by ERP 
systems, is insufficient for managing a successful business. Therefore, in the 
recent years, the management has been using other systems such as the cus-
tomer relations system.

This system gathers in-house information using the principles of market-
ing and ensures management the essential information for creating the pro-
duction programme which efficiently satisfies consumers’ needs.

Although, this part of the informational system is very important, it alone 
is not sufficient for successful modern management. Since the conditions for 
running business result in constant legislative changes, as well as broadening 
of the legal frame, because business becomes international, more and more 
frequently, so the management not only requires market input but in-house 
information, too.

These information actually form a corpus of management knowledge which 
leads to conclusion that modern management not only relies on informational 
management which provides in-house and market information, but also on the 
Knowledge Management which enables gathering and structuring manage-
ment knowledge, especially ones related to data processing for gathering infor-
mation, but also the ones which gather and structure information and expertise, 
that is, knowledge, for the purpose of providing management with the com-
plete picture of everything necessary for successful business managing.
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Legal frames, that is in-house knowledge, still hasn’t been structured into 
stable programs, such as ERP and CRM. Instead, there are many ‘scattered’ in-
formation which management has to deal with, gather and accept.

If we put aside the dimension of knowledge related to the systems of ef-
ficient data processing, or gathering information, and set focus to accepting 
information, that is in-house knowledge, then it is essential to explore what 
kind of information, or knowledge, the management gathers, and how to unify 
those knowledge into one system which would provide easy, simple, transpar-
ent and reliable approach and make sure that the management functions suc-
cessfully in this segment as well.

This research focuses on determining just how the management deals 
with the in-house information and knowledge, as well as finding the initial 
model for more efficient usage of that information and knowledge by applying 
the methods which process the Knowledge Management in theoretical sense.

2. RESEARCH METHODOLOGY

Knowledge Management, on one hand, encourages modern social chang-
es, and is the product of it on the other, especially in the context of ICT. Digi-
tal technology of today enables better gathering, processing and distribution 
of knowledge, where the Internet, or World Wide Web play a significant role. 
Due to contemporary terms of managing business, modern day management 
has no choice but to accept the principles of Knowledge Management in or-
der to ensure success. Main characteristics of today’s business conditions are 
high turbulence, fast changes, global market, dynamics and a high level of 
uncertainty. Accordingly, the high-certainty position of management, which 
was known during the industrial era, today works in the state of probability 
and acceptance of the constant change based on science and knowledge. The 
next probable step, equivalent to the ones from the past when ERP and CRM 
systems were developed, could be creating a new concept which would inte-
grate knowledge which management needs for efficient work. Whether these 
assumptions cold be right, and what could be done regarding, remains to be 
systematically explored. Since it is a complex issue, the focus of this research 
has been placed to the segment of knowledge within managerial scope, which 
refer to the legal framework, that is the capability of gathering and accepting 
that knowledge within short time, through a centralized integrated system for 
managing knowledge from the legislative domain.

Based on the previously explained the research scope is the following:
1. Research the ability of dealing with legislative dynamics in The Repub-

lic of Croatia through the survey among managers.
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2. Survey their willingness to use digital tools which would be helpful 
in organizing knowledge for easier access to the ones needed in any 
situation.

3. Define general model of digital organization based on the principles 
of Knowledge Management, which would enable managers easier im-
mediate access to key knowledge related to changes in the legislative 
framework.

During the realization of the research scope, a number of scientific meth-
ods was used – first of all by secondary and tertiary research the basic terms, 
such as management, Knowledge Management, legislative framework, Infor-
mation Management and other, have been defined. Modern management is 
put into perspective and the scope of primary researches explored and set.

Since the aim of the primary research was to confirm the assumptions re-
lated to the problems which modern managers face, it was decided to create a 
pilot research project, a survey for the managers, or the employees who work 
within information and Knowledge Management, to determine the challenges 
they encounter related to dynamics and access to information and knowledge 
on legislative framework. One of the aims was also to determine their need 
and willingness to accept and use the system which would integrate and cen-
tralize information and knowledge which would make their work easier. Based 
on the results of such research the defining of the general descriptive model 
has been planned. Such a model would provide framework for one of the com-
ponents of the integral system of knowledge, which would, after the princi-
ples of ERP (Enterprise Resource Planning), or CRM (Customer Relationship 
Management) system ensured a base of knowledge for successful managing 
of contemporary turbulent market conditions. Accordingly, the work is deduc-
tive, because it is based on the general assumptions which are aspired to be 
proven on a specific example. Besides deduction various other methods were 
used, such as the method of abstraction, classification, descriptive modelling, 
systematic analysis and synthesis, analogy, survey, statistics in processing the 
survey, causal conclusion, as well as other scientific methods. This research is 
a part of a more complex research which has been conducted by the authors 
over a longer period of time, and deals with methods and principles of ap-
plying Knowledge Management into business practice together with finding 
new ways and methods of applying the Knowledge Management in this recent 
digital era, or the era of knowledge.
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3. RESEARCH RESULTS

In the last hundred years there have been series of significant changes 
in the world of business. In the 1950-ties, when industrial potentials were 
brought to the level where they exceeded the needs of the population, the 
concept of production was replaced by the sales concept which encouraged 
the increase in needs of the population. However, consumerism in that con-
text had its boundaries, so it had soon become impossible to sell customers 
products they don’t actually need. Science found the solution to that problem 
within reorganizing management, placing the customers’ needs into focus, so 
the business processes started with market research and consumers’ needs, 
rather than entrepreneurial or management ideas. Although, there are mo-
nopolists in today’s world who can still follow production, or sales concept, 
most of the business entities have no other choice but to accept the marketing 
principle and base and focus their strategy on the concept of satisfying cus-
tomers’ needs.1 Establishing marketing and accepting the marketing concept, 
management went through its first significant change in the ways of under-
standing and functioning, and the change began in the mid 1950-ies.

The next important reorganization happened in the second half of the 
twentieth century, in the 1980-ies when personal computers no longer had 
the purpose of simplifying and speeding up manual jobs, but became sources 
for providing information2. 

Due to growth in the business dynamics, management has to change in-
tuitive for rational decision making, which implied the usage of information in 
the process.3  For such decisions business data is required from the integrated 
data base where from, by using different quantitative methods of deciding, 
rational decision-making comes. Result of those needs for making decisions 
in shorter time and rationalization in deciding, was the creating of ERP sys-
tem. Monk and Wagner say: “Enterprise Resource Planning (ERP) systems are ba-
sic software programmes which companies use for integration and coordination 
of data in all aspects of business. ERP programmes help organizations manage 
business processes applied to the entire company, using mutual data base and 
tools for reporting about management. Business process is a set of activities which 
makes one or more types of entrances and creates the exit, like reports or progno-
sis, which are useful to the customer. ERP software supports efficient functioning 
of business processes integrating tasks related to sales, marketing, production, 
1  Meler, M.: Osnove marketinga, Sveučilište J.J. Strossmayera u Osijeku, Ekonomski fakultet U Osijeku, Osijek, 

2005,pg 8. (Marketing Basics, J.J. Strosmayer University of Osijek, Faculty of Economics in Osijek, Osijek)
2  Ziavras, s.G.:History of Computation, https://web.njit.edu/~ziavras/Ziavras-history.pdf [11.6.2020]
3  Ledenko, A.: Modeli odlučivanja, završni rad, Sveučilište Jurja Dobrile u Puli, Fakultet ekonomije i turizma 

„Dr. Mijo Mirković“, Pola, 2019, pg. 13. (Models of decision making, final thesis, Juraj Dobrila University of 
Pula, Faculty of Economics and Tourism)

https://web.njit.edu/~ziavras/Ziavras-history.pdf
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logistics, accounting and staff – within the entire business. “4  Major step which 
followed happened short after the introduction of ERP, and is related to the in-
troduction of the CRM system, which is actually the extension of the manage-
ment aspirations for rational, informed decision making, that  is Information 
Management. Regarding CRM, Payne says the following: “CRM is not a simple 
IT solution for creating a relevant client data base and its growth. CRM is much 
more. It includes deep synthesis of strategic vision, non-corporate understanding 
of the nature of consumer value in multi-channel environment, usage of adequate 
Information Management and CRM application together with high quality oper-
ations, realization and service. CRM system emphasises that managing customer 
relations is a complex and continuous process as well as the response and study 
of the marketing environment which changes rapidly.“5 As shown, the first big 
change in the approach to management is the reorientation from sales con-
cept to marketing concept, while the next one is the reorientation from intui-
tive to rational decision-making with the use of Information Management. In 
that context, Mastura and Norhayati claim: “Information Management has also 
been recognized as a sector which determines the responsibility for creating 
framework, warehouse, safety, change, quality, transmition and usage of infor-
mation required for managing business subjects.”6

Society in general, has changed significantly, so it is undoubtedly claimed 
that modern times can no longer be considered Industrial Era but, due to sig-
nificant role of ICT, especially for introducing business concepts which led to 
the phrase electronic business7, could be seen as Information Era, Digital Era, 
Virtual Era, etc. Because of the importance of Information Management in the 
second half of the 20-ieth century, many authors claim that the period after 
Post-industrial Era until 10 years ago should be considered as Information 
Era. However, modern society has evolved, so the focus should be changed 
to Knowledge Management, so these times could be colloquially named The 
Knowledge Era. It is one of the phases within the progress of modern society, 
according to the DIKW model8. 

4  Monk, E., Wagner, B: Concepts in Enterprise Resource Planing, forth edition, Course Technology, Cengage 
Learning, Boston, 2013, pg 1.

5  Payne, A.: Handbook of CRM: Achieving Excellence in Customer Management, Butterworth-Heinemann 
publications, Oxford, 2005, str. 20.

6  Mastura, I., Norhayati, H.: Fundamentals of Information Management in OrganizationAcademic Writing, 
International Journal of Academic Research in Business and Social Sciences2017, Vol. 7, No. 12, pg. 395.

7  Dukić, S., Dukić, B.: Uvod u elektroničko i mobilno poslovanje, Sveučilište Sjever, Varaždin (Introduction to 
electronic and mobile commerce, University Sjever,Varaždin) 2018, pg. 8.

8  Baškarada, S.: Data, Information, Knowledge, Wisdom (DIKW): A Semiotic Theoretical and Empirical Explo-
ration of the Hierarchy and its Quality Dimension, Australasian Journal of Information Systems, Volume 18, 
Number 1 2013, pg 5-24.
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After Knowledge Era, The Era of Wisdom follows. That era will demand syn-
ergy between human mind and the mind of a machine capable of administer-
ing changes which would benefit the entire society. Until it comes, focus is 
on Knowledge Era, the ways of optimizing the integration of knowledge into 
business in order to achieve maximum flexibility as a response to the market 
dynamics and turbulence, for continuity of contemporary businesses in sig-
nificantly changed terms of business. Involving Knowledge Management into 
everyday business is a complex and comprehensive task.

Knowledge Management means: “Knowledge controlling is sensible and 
systematic coordination of people, technology, processes and organizational 
structure in order to add value by constant usage and innovation. That coordi-
nation is achieved through creating, sharing and applying knowledge, as well 
as adding valuable lessons and examples of the best practice in corporative 
memory to encourage continuous organizational learning.”9

Picture 1 shows gamma of technologies, or disciplines which create the 
concept of Knowledge Management, and are applied in business.

Picture 1. Gamma technology of knowledge applied in business

Source: Dalkir, K.: Knowledge Management in Theory and Practice, Elsevier, Boston, 2005., pg. 7.

Unlike Information Management which resulted in the concepts that are 
applicable and have a very concrete role in business (ex. ERP, CRM, Business In-
telligence– BI, etc.), especially for the needs of management, Knowledge Man-
agement, as referred in the previous picture, doesn’t have such a clear, formal-
ized role.  To some extent it could be considered reasonable, since Knowledge 
Management is a relatively more recent concept, and is still looking for its posi-
tion in commerce. As the society progresses further into the phase, colloqui-

9  Salkir, K.: Konwledge Management in Theory and Practice, Elsevier, Burlington, 2005. pg. 3.
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ally referred to as Knowledge Society, the role of Knowledge Management will 
become clearer, together with concepts which will ensure the centralization of 
knowledge for easy access within managerial requirement, in the context of 
rational decision-making which reaches beyond framework of efficacy, or ef-
fectiveness and reaches into the boundaries of social acceptance, sustainable 
progress, social justice, etc.

Considering that it is a broad concept which will, presumably be scientifi-
cally detailed and thoroughly processed, the scope of this research isn’t set to 
solving this matter completely, but rather to apprehend and find the solution 
to one of the challenges that contemporary management in the world, and 
especially in Croatia, regularly meets, and that is the integration of knowledge 
related to legislative framework. When we talk about legislative framework, 
it is certain that global dimension should be taken into consideration, since 
the modern management doesn’t work within local boarders, and therefore 
has to accept legislative frameworks of all the markets where business subject 
operates. Business dynamics, also mustn’t be disregarded, because legislative 
framework frequently and intensively changes, which is especially present in 
the Republic of Croatia. 

Oversight, even if it is only one act of Law, which doesn’t have to be related 
to business practice, could cause not only financial loss or fine, but all sorts of 
social problems which could bring business subject to socially unacceptable 
position, which could further endanger the continuity of a business and bring 
into question the efficiency of the management itself. 

In the attempt to put especially the dimension of dynamics of the legisla-
tive framework into perspective, and see how could the management gen-
erally be helped regarding this issue, a survey had been conducted with the 
aim of gaining basic parameters for creating preliminary model for managing 
knowledge related to legislative framework.

The survey was conducted in the period between March and June 2020, 
it included 27 business experts, mostly managers, or the people whose work 
includes following legislative frameworks in The Republic of Croatia.

There were 51,9% women, and 48,2% men. Most of the participants were 
between the ages of 41 and 50, 55,6%, 33,3% were people between the ages of 
51 and 65, and 7,4% were from 31 to 40 years old. The rest of the participants 
were over 65 years of age.

When we consider education, 48,1% of the participants has a university 
degree or specialist college after graduate studies diploma. 14,8% were mas-
ters of science, and 14,8% with high school education. There were 7,4% par-
ticipants with PhD in science, and the rest were college graduates or university 
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baccalaureus, or graduates from university, but after the previous legislative 
framework. Most of them, 48,1% hold position of a manager in their compa-
nies, 37% are heads of departments, consultants or coordinators, while the 
rest, 14,8% were the participants who weren’t at leading positions in the busi-
ness entity where they are employed.

As for businesses, where the participants work, 51,9% are domestic private 
business entities, 26,9% foreign private businesses, 11,1% private traders (arti-
san, farmer, etc.), and 7,4% business entities owned by the state, or public insti-
tutions (organizations financed from the national budget). Of the participants, 
55,6% consider themselves advanced users of the modern IC technology, 37% 
believes to have achieved basic knowledge, while 7,4% estimates themselves 
as experts in understanding and usage of ICT.

Furthermore, in 59,3% of businesses which employ the participants, there 
is a legal department which follows legislative changes.  Most of the partici-
pants, 66,7% do not attend any education related to legislative framework 
changes in The Republic of Croatia, 22,2% does, 2-3 times a year, and only 
11,1% attends such educations more than 7 times a year. Finally, from the re-
search, it is possible to analyse the answers of the participants regarding shar-
ing knowledge about legislative changes with other participants in the busi-
ness process, which is shown on the picture 2.

Picture 2.  Different options of sharing knowledge related to legislative chan-
ges between participants in the business process.

Source: made by the authors

As shown in the picture, basis of knowledge has been used in a small per-
centage as the means of input and sharing knowledge of legislative changes in 
The Republic of Croatia. It brings us to conclusion that there are great possibili-
ties for progress in this segment, related to improvement of the use of digital 
media and Knowledge Management to increase the efficiency of management 
in more efficient acceptance of the changes in legislative framework.
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Integrated information related to legislative frameworks in The Republic 
of Croatia, can be found in the Croatian official newsletter Službeni list, pub-
lished by Narodne novine. Besides Narodne novine, local government publish-
es their own newsletter. Considering the number of Laws, acts of law, legal 
decisions and other, management could spend every working hour analysing 
and systematising knowledge about legislative framework. The fact is also that 
there are specialised magazines which do that job, abstracting key segments 
and publishing them, usually, in their monthly issues. But the problem is that 
processing and publishing of certain topics often comes with a delay which 
results in management not being able to have the information, or knowledge 
at the right time, on the right place and in the right way. There were, however, 
some successful projects of organization and distribution of knowledge, for 
example the ING register10 which systematically organized topics, with special 
attention to the state legislative framework. Those examples could be used as 
a frame in creating a product which will use advanced technologies on Web 
platforms in combination with the principle of social network functioning and 
in that way enable assistance to the management in gathering all the informa-
tion necessary for following legislative framework easily and quickly. Matters 
should be simplified. The volume of the text and non-systematic approach to 
knowledge are the most challenging obstacle to the efficient tracking of the 
legislative framework by the management.

It is a fact that nowadays the service of gathering knowledge regarding 
legislature is provided by numerous portals and other digital possibilities, but 
consequently it prevents the management to see what is important. That is 
why, it has become essential to create a unique general purpose system pref-
erably, financed by the government 11 or the Chamber of Commerce12 as the 
integrator of economy which would in a simple and unique way enable the 
management access to knowledge acceptance. Picture 3. shows the idea of a 
model on the conceptual level of organizing knowledge related to legislative 
framework in The Republic of Croatia.

10  Inženjerski biro (Engineer’s bureau), http://www.ingbiro.hr/ing-registar.html [28.6.2020]
11  Croatian Government supports development towards Knowledge Society: Strategy “Information and 

Communication Technology – Croatia in the 21st century”, Narodne Novine, https://narodne-novine.nn.hr/
clanci/sluzbeni/2002_09_109_1753.html [27.5.2020]

12  Croatian Chamber of Commerce, https://www.hgk.hr/hrvatska-gospodarska-komora/onama [24.6.2020]

http://www.ingbiro.hr/ing-registar.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2002_09_109_1753.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2002_09_109_1753.html
https://www.hgk.hr/hrvatska-gospodarska-komora/onama
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Picture 3. Model of organizing knowledge on legislative framework in Croatia.

Source: made by the authors

Apart from implying integration of knowledge related to Croatian legisla-
tive framework, this model should also ensure the integration of knowledge 
from all the legislative frameworks of all the countries that business entities 
from The Republic of Croatia cooperate. Besides legislative framework infor-
mation, it would be useful for such model to include the so called canon law, 
which explains business culture in other countries.

4. CONCLUSION

Modern society is dynamic and it intensively evolves under the influence 
of the development of information and communication technology. Changes 
are so fast that it has become a great challenge for the management to keep 
track of everything that is happening, so besides Information Management, 
support is also needed within the Knowledge Management. The knowledge 
acquired through the process of education, which the Bologna process points 
out, has become insufficient so every person should become a part of lifelong 
learning. Similar principles can be applied to management. The fact that mod-
ern society could, in fact be considered the Knowledge Society, plays a signifi-
cant part.  In such conditions it is essential to keep finding models of efficient 
application of Knowledge Management into business for ensuring the success 
of management and, consequently the survival of business entities.

This research intended to put into perspective the conditions of manage-
rial work of Croatian business entities related to legislative frameworks, and 
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based on the results of primary researches offer a conceptual model of ap-
plying the Knowledge Management in the business practice through creating 
a digital platform for systematic integration of knowledge which will enable 
simple and easy access to knowledge on legislative framework to the manage-
ment, not only for the legislation of The Republic of Croatia but also for the 
legislative framework of other countries which cooperate with Croatian busi-
ness entities.

Model has been introduced on a conceptual level and represents the basis 
upon which a platform should be made, supported by the government, or the 
Chamber of Commerce, as one of the services provided for the economy of The 
Republic of Croatia.

This model is only a segment of the entire model of integrated administra-
tion of knowledge which would improve efficiency of the management.

Regarding everything said previously, including the research results which 
provide the basis for further research which should develop in two directions. 
On one hand, researchers should develop the proposed model and make effi-
cient digital system for administering knowledge on the principles of Web sites 
and social media, and, on the other hand different segments crucial for man-
agement knowledge should be researched, such as ensuring fast and easy ac-
cess to new knowledge. For example, viewed horizontally, research should be 
focused on educating managers regarding new technologies, new standards 
related to human rights protection, work conditions, sustainable development 
etc., so they wouldn’t depend on thick books and complex articles. Consider-
ing all the above, we can conclude that this research represents groundwork 
for future research within the domain of applying the Knowledge Manage-
ment in the modern business.
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UTJECAJ DIGITALNIH MEDIJA I MENADŽMENTA 
ZNANJA NA EFIKASNOST MENADŽMENTA A VEZANO 
ZA EFIKASNIJE AKCEPTIRANJE PROMJENA U 
ZAKONODAVNOM OKRUŽENJU

SAŽETAK RADA

Početak novog milenija odlikuju izuzetno velike i široke promjene u smislu rasta 
dinamike i širine poslovanja uzrokovane pojavom novih tehnologija i novih medija. 
Evolutivne promijene i rast dinamike poslovanja ima za posljedicu postavljanje sve 
većih zahtjeva prema menadžmentu, kako u smislu preciznosti, tako i u smislu brzi-
ne donošenja odluka. No, osim što je menadžer u obvezi pratiti interne informacije 
i eksterne informacije koje su vezane za tržište, suvremeni menadžment sve više je 
u potrebi akceptirati informacije koje dolaze iz izvanekonomskog okruženja, a to su 
informacije vezane za pravni okvir poslovanja i informacije vezane za političke, 
odnosno društvene okolnosti u kojima se posluje. Dapače, često, s ob-
zirom na dohvat poslovanja, menadžment osim poznavanja domicilnih 
eksternih tržišnih informacija mora poznavati eksterne izvan domicilne 
društvene i političke okolnosti. Poseban problem menadžmentu čine 
dinamični zakonodavni okviri, skloni čestim promjenama, kao što je to slu-
čaj u Republici Hrvatskoj. Polazeći od navedenih pretpostavki, bitno je istražiti koliko 
je suvremenim menadžment u Republici Hrvatskoj opterećen stalnim zakonodavnim 
promjenama, kako se to reflektira, posebice u preraspodjeli vremena na njegovu fo-
kusiranost prema odlučivanju, te koliko digitalni mediji mogu pomoći u kvalitetnijem 
i bržem akceptiranju tih promjena posebice s aspekta kvalitetne organizacije znanja u 
duhu menadžmenta znanja.

Ključne riječi: menadžment, digitalni mediji, menadžment znanja, zakono-
davno okruženje, informacijsko-komunikacijska tehnologija

https://web.njit.edu/~ziavras/Ziavras-history.pdf%20%5b11
https://web.njit.edu/~ziavras/Ziavras-history.pdf%20%5b11


Journal of Accounting and Management 2020, Vol.10; No. 2; page 73 - 84

73

Miroslav Gregurek, PhD, 
University of Applied Science Baltazar, Zaprešić, Croatia
migregurek@gmail.com
Mladen Čižmešija, Student
University of Applied Science Baltazar, Zaprešić, Croatia

Preliminary Paper
UDC: 658.14/657.6

Paper Received:30/06/2020
Paper Accepted: 05/08/2020

THE INFLUENCE OF MARKET RISK ON SHARE PRICE 
TRENDS IN THE REPUBLIC OF CROATIA

ABSTRACT

Market risk is the risk of macroeconomic factors that significantly affect all compa-
nies and all investments to varying degrees. This risk cannot be reduced or eliminated 
because it is affected by external factors such as; inflation, political events, terrorist 
attacks, interest rates, not affected by diversification. Market risk is most often calcu-
lated through the expected rate of return on investment in the CAPM model, where 
it is expressed by the Beta coefficient. This paper deals with the impact of market risk 
on stock return rates. The sample of research in this paper are the shares of several 
companies within the CROBEX10 index of the Zagreb Stock Exchange. Attention is 
paid to the semi-annual calculations of the beta coefficient and the required rates of 
return. In addition to the semi-annual ones, the annual and three-year calculations of 
one selected joint stock company will be presented.

Key words: Market risk, Beta coefficient, required rate of return, CAPM model



74

Miroslav Gregurek et. al.: THE INFLUENCE OF MARKET RISK ... 
Journal of Accounting and Management 2020, Vol.10; No. 2; page 73 - 84

1. INTRODUCTION

A subject of this research paper is market risk, as type of risk that exists 
regardless of financial quality and business of entrepreneurs, and it cannot be 
eliminated so it is treated as a component of the stock price of the joint-stock 
company. The purpose of this paper is to point out the influence of market risk 
on the returns of Croatian shares listed on the Zagreb Stock Exchange, while 
the problem of the paper is measuring its influence on stock price movements.

The aim of this paper is proving the possibility of applying the Capital As-
set Pricing Model (CAPM) in the Republic of Croatia from the aspect of market 
risk. CAPM determines market risk premium through the beta coefficient and 
it derives the price of market risk from the difference of returns on total stock 
market and risk-free interest rate.

2. THEORETICAL ASSUMPTIONS

Within their papers on the topic of capital structure, Franco Modigliani 
and Merton Miller (1958, 1963 and 1969) developed capital market theories 
and derived security market lines, firstly as single-index and then based on 
that also multi-index which observe the interdependence of risk and reward 
through linear relationships.

2.1. EVALUATING MARKET RISK

Since the emergence of modern portfolio theory by Harry Markowitz (1952 
and 1959) for the risk premium, it seeks to set up the requirement of additional 
return that corresponds to the so-called systematic, i.e. market risk. Market 
risk measures the response of security prices to general market movements. 
Market risk is a risk of macroeconomic factors and it refers to unexpected in-
vestment changes caused by changes of interest rates, inflation rates and the 
economy that influence all businesses on different scales. It shows changes of 
security returns or portfolio related to changes of returns on the market. (Van 
Horne, Wachowicz Jr, 2002:100)

Market risk is actually something like a fixed risk and it cannot be diversi-
fied, while specific risks that are not explained by market movements of chang-
es in returns of stock or portfolio can be avoided by diversification. Although 
diversification reduces exposure to specific risk, most investors limit it to 10 to 
20 stocks due to transaction and monitoring costs.

2.2. BETA COEFFICIENT 

The beta coefficient can be used to assess the risk of assets in financial 
management decisions, not only shares, but facilities, takeovers of other com-
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panies, etc. This requires a good assessment of the joint probability distribu-
tion of assets (Vidučić, 2012: 71).

The theory holds that a good measure of stock risk is the one held in a 
well-diversified covariance portfolio. For clarity of the risk measure, beta was 
developed as a relative covariance.

βj=
(cov (rj;rM))

(σM²)

The beta coefficient is a relative measure that shows the sensitivity of 
changes in stock returns to changes in returns of the market portfolio. It can 
be calculated from the ratio of the covariance of the return of the security and 
the return of the market portfolio, with the variance of the market index.

Beta is a measure of the risk of a security held in a well-diversified portfo-
lio. It shows the tendency of an individual security to co-vary with the market. 
It has relative significance as a measure for market index whose value is 1.0. If 
a stock has a lower or negative Beta coefficient, it has a worse return on the 
market portfolio and vice versa. This gives the beta coefficient the role of hedg-
ing if the asset is included in a diversified portfolio. The beta coefficient can be 
viewed as the coefficient of the reaction of the return of the security/portfolio 
to market movements.

2.3. REGRESSION LINE OF THE SECURITY

Regression line of each security is a result of searching for a linear relation-
ship between the return on an investment according to the movement of the 
return on the total investment market. The first discussion of the regression 
line of securities introduced by Harry Markowitz (Orsag, 2015) was reaffirmed 
by Sharpe (1963) calling it the Capital Asset Pricing Model (CAPM), or single-
index model. The model describes the relationship between risk and expected 
(required) return, where the expected return is the risk-free rate plus premium 
adjusted by market risk. 

Rj = Rf + βj* (Rm - Rf)

where is:

Rj = required rate of return for share j,

Rf = risk-free interest rate,

βj = Beta coefficient for stock j

Rm = expected return for the market portfolio.
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With this equation of the regression line of the capital market the expect-
ed return of the stock is calculated. The CAPM shows an expectation of a safe 
return that is equal to risk-free rate plus a risk premium. If the expectation is 
not met or is not less than the required return, the investment should not be 
undertaken.

Rf risk-free interest rate is a theoretical concept that refers to returns on 
risk-free investments. A risk free asset is one where the actual return is always 
equal to the expected return. As there are no risk-free investments in the real 
world, the risk-free interest rate is based on the returns that are equal to risk 
free investments. These are mainly returns on government securities, interest 
rates on savings and returns of money market funds. At the same time, the 
return on an investment class equal to risk-free one that by its maturity corre-
sponds with assessed asset should be chosen. 

The first attempts to establish a proxy for risk in the characteristic regres-
sion security line (Sharpe, 1963), now known as a single-index model, high-
lighted the Beta coefficient as a measure of market risk (Farrar and Orsag, 2002). 
Is the Beta coefficient a good proxy for risk, and is it related to expected return? 
The answers to these questions have been debated for the past two decades.

Rm expected return on the market portfolio is an index that contains the 
stock that is analyzed, the index of developed markets or the global index.

βj (Rm – Rf ) is a measure of the sensitivity of assets to market movements 
(market risk). is a component received for market risk and represents the 
amount of risk, βj, times the price of risk, Rm – Rf. βj 

The CAPM rate forecast should reflect the cost of time and the cost of in-
vestment risk in any profitable form of asset. The price of time is usually equat-
ed with a risk-free interest rate, while the price of risk is that part of the price, 
i.e. the cost of capital, which is called the risk premium. 

This model of valuing capital assets CAPM (Sharpe, 1964; Lintner, 1965) 
was soon after its occurrence accepted in practice, and is still the most widely 
used today. Although it has received a lot of criticism, it is a useful starting 
point for discussing risk and return models when assessing the value of stocks 
or the company as a whole.

3. MEASURING MARKET RISK

Models that approach the issue of measuring market risk differently are 
CAPM, APM, and the multifactor model. In the CAPM, the risk measure is di-
vided into two general types of risk: systemic (indivisible or market) and non-
systemic risk (divisible or specific company risk). While most risk and return 
models agree on the first two steps of this process, i.e. this risk comes from the 
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distribution of actual returns around the expected returns and that this risk 
should be measured from the perspective of a well-diversified marginal inves-
tor, there are two ways to measure systemic or market risk.

Although initial APM tests and multi-factor models have shown that they 
could provide more in terms of explaining differences in returns, a distinction 
should be made between the use of these models to explain differences in previ-
ous returns and their use for expected future returns. Competitive models com-
pared to CAPM work better on explaining past returns because they are not lim-
ited to one factor like CAPM is. This multi-factor extension becomes a problem 
when trying to project expected returns in the future, since the beta coefficients 
and premiums of each of the factors from the CAPM must be estimated.

The first tests of the CAPM model suggested that the beta coefficient and 
market returns were positively related, although other risk measures (such as 
variance) explain the differences in actual returns. If an investor’s portfolio is 
well diversified, it is concluded that the risk they should look at when invest-
ing in stocks is market risk. However, a study conducted by Fama and French 
(1995) examined the relationship between beta of stocks and annual returns 
between 1963 and 1990 and concluded that there was little association be-
tween them. Market capitalization and book to market value explained the 
differences in returns between companies much better than the beta did, and 
that they are therefore better risk proxies. These results were disputed by:

 y Amihud, Christensen, and Mendelson (1992) who used the same data 
and conducted different statistical tests, and showed that the beta co-
efficients actually explained the returns in the observed time period

 y Chan, Jegadeesh, and Lakonishok (2001) who observed a much lon-
ger time series of returns from 1926 to 1991 and found that the pos-
itive relationship between beta coefficients and returns deteriorated 
only after 1982. They attributed this to indices used by leading shares 
of larger companies with lower beta coefficients from the S&P 500, 
so they outperformed shares of smaller companies with higher beta 
coefficients. They consider beta coefficients useful for risk in extreme 
market conditions, where the most risky (10% of them with the high-
est beta coefficients) are far worse than the market as a whole.

Damodaran (2002) made a significant contribution to the specific applica-
tion in valuation processes, by modifying the approach to the required return 
through the model of capital asset valuation with statistic of specific risk of 
individual countries. 

There is a large amount of recent international and regional research on this 
topic. Džaja J., Aljinović Z. developed a Testing CAPM model on the emerging 
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markets of Central and Southeastern Europe, and Učkar D. and Nikolić J. (2008) 
tested the possibility of applying the Securities Market Line (SML) to identify 
erroneously valued stocks on Croatian capital market. There are many papers 
on this topic, such as Strmota J. (2016) Quantitative analysis of shares on the 
Croatian capital market using MV and CAPM models or Sakić A. (2017) Testing 
of CAPM models – analysis on the Croatian capital market. Many try to evaluate 
the effectiveness of the model such as Škrinjarić and Šostarić (2014) through the 
Complementarity of the Markov Chain Methodology and Markowitz’s portfolio 
optimization model, also a topic is elaborated in the region e.g. Janković D. Ap-
plication of CAPM in property valuation in the Montenegrin capital market.

In addition to the use of Damodaran’s and similar modifications, some 
other models which were made as a modification of the capital asset valua-
tion model are available to analysts. The Fama-French (1992, 1995) three-factor 
model is primarily interesting for these purposes.

4. CALCULATIONS AND EXPLANATIONS 

A sample of 9 shares from the Zagreb Stock Exchange index CROBEX 10 
was selected for this paper for time period in stock exchange trading days 
from January 2nd to June 28th, 2019 through daily changes in observations. 
It’s about sufficient number of observations, where changes in stock prices by 
trading days are taken into account (number of days x 6 months approx. 180 
observations). One of the main reason why the observation horizon is only 6 
months is instability of long-term interest rates on Croatian kuna bonds.

 y The beginning of the calculation is based on the collected data on 
trading gathered from the website of the Zagreb Stock Exchange. 
There is data for calculating the prices of an individual share, more 
precisely the last price, so that the ratio of the difference between the 
last price at the beginning of the observation period and the last price 
at the end of the period shows the percentage of price change neces-
sary for further calculations

 y The next step is to find the index data that was taken as an proxy for 
the market. This is the index of the Zagreb Stock Exchange Crobex10. 
When calculating the changes in the index, the same formula was 
used as for the observed 9 stocks.

 y After calculating the changes of individual shares and the correspond-
ing index as market proxy, a risk-free interest rate was found on the 
website of the Ministry of Finance, i.e. the interest rate on treasury 
bills of the Ministry of Finance for the 6 observed months of 2019. The 
risk-free interest rate was 0.09%.
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 y (Rm - Rf) is a risk premium and is nothing but a change in the price 
of the Crobex10 index obtained in the previous step from which the 
amount of the risk-free interest rate is reduced.

 y After that, changes in prices or returns on shares and then on the in-
dex were calculated.

 y After the obtained arithmetic mean which is denoted as R̄  i, where sub-
script i is added and which denotes the share, this data is transferred 
to the following formula of the expression (Ri - R̄  i)

 y The arithmetic mean should be subtracted from any change in return, 
the same those we used to calculate the arithmetic mean. The squar-
ing of the results of the previous formula follows. (Ri - R̄  i )2

 y After calculating all the data from the former written formula, the 
arithmetic mean of these data is sought, which interprets its signifi-
cance as the value of variance, and its root is the standard deviation.

 y The same follows for the amounts of the change in return but this time 
for the index, and the new expression is written as R̄  j. The arithmetic 
analysis paired with the dates is searched again and this expression is 
written as (Rj - R̄  j ), according to the formula  is squared (Rj - R̄  j )2

 y It takes a step back to all the calculations obtained (Rj - R̄  j ), and by mul-
tiplying the data obtained by this expression for index (Rj - R̄  j ), and the 
same expression that stands for stocks with subscript i , new data are 
obtained whose arithmetic mean forms a new data called covariance.

 y The correlation coefficient is calculated as the ratio of the covariance 
and the product of the standard deviations of the stock and the index,    

Rij =
Cov

SDi * SDj  which is actually the beta coefficient 
β = Cov

Varj 

 y With the obtained beta and already known data, the required return is 
calculated by including in the CAPM formula Ri = Rf + βj * (Rm - Rf)

 y Perhaps an easier, faster, and simpler way to calculate the beta is to 
skip all previous calculations through MS Excel and the slope function 
by typing [= SLOPE] and then include historical changes after the ex-
pression in parentheses, the ones you manually count for each stock 
and then for an index of eg. cells (H2: H22; N2: N22), so that the whole 
formula looks like: = SLOPE (H2: H22; N2: N22). Thus obtained beta is 
then inserted into the CAPM formula along with a risk-free interest 
rate and risk premium, and the result is required rate of return..

 y This is followed by an analysis of the impact of risk on the movement 
of prices of selected shares on the Zagreb Stock Exchange, one by 
one. A comparative review and comparative analysis are presented.
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Tables 1-9.  Comparative analysis- 9 component stocks of CROBEX 10 from  
Zagreb stock exchange

Return (July 1.-Dec 30.) 27,30%

Data summary of Ericsson Nikola Tesla Period

Expected return (CAPM) (Jan 2.-June 28.) 3,48%

Realized Return 9,95%

Data summary of Arena Hospitality Group Period

Expected return (CAPM) (Jan 2.-June 28.) 4,23%

Realized Return 6,50%

Return (July 1.-Dec 30.) 1,64%

Return (July 1.-Dec 30.) 1,10%

Data summary of AD Plastic Period

Expected return (CAPM) (Jan 2.-June 28.) 4,95%

Realized Return 7,50%

Return (July 1.-Dec 30.) -5,90%

Data summary of Končar Period

Expected return (CAPM) (Jan 2.-June 28.) 12,77%

Realized Return 25,23%

Return (July 1.-Dec 30.) 8,80%

Data summary of Adris Period

Expected return (CAPM) (Jan 2.-June 28.) 8,02%

Realized Return 11,50%

Return (July 1.-Dec 30.) 19,51%

Data summary of Podravka Period

Expected return (CAPM) (Jan 2.-June 28.) 9,08%

Realized Return 8,58%

Return (July 1.-Dec 30.) 10,40%

Data summary of HT Period

Expected return (CAPM) (Jan 2.-June 28.) 11,40%

Realized Return 8,10%

Return (July 1.-Dec 30.) 7,40%

Data summary of Atlantic Grupa Period

Expected return (CAPM) (Jan 2.-June 28.) 12,13%

Realized Return 5,20%

Return (July 1.-Dec 30.) 16,10%

Data summary of Atlantska Plovidba Period

Expected return (CAPM) (Jan 2.-June 28.) 14,02%

Realized Return 1,60%

Source: Made by author, (June 20. 2020.)

As the last data in the tables, the actual historical return for 6 months from 
July 1 to December 31, 2019 is shown, which “hit” the CAPM. For the purposes of 
this paper, it was decided that the required return for the Ericsson Nikola Tesla 
share will be calculated for two more periods, in addition to the shown period 
of 6 months, followed by the calculation of a period of one year and three years.

Data summary of Ericsson Nikola Tesla (1 year) Period

Expected Return (CAPM) 3,440%

Realized return 5,74%

Data summary of Ericsson Nikola Tesla (3 years) Period

Expected Return (CAPM) 6,73%

Realized Return 9,62%

Source: Made by author, (June 20. 2020.)
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The third method of calculating the beta coefficient, a regression model 
related to past returns as market risk measures, was also developed. Historical 
data can be used for the beta coefficient if the past is considered a good surro-
gate for the future (Vukičević, Gregurek, Odobašić, Grgić, 2016: 95). In this case, 
these are data from the first half of 2019 from the Zagreb Stock Exchange, the 
same as in the already presented method of calculation. As part of the work 
with regression tables, only the SML lines of the observed sections are shown.

Pictures 1-11.Comparation of stocks of index CROBEX 10 with SML

Picture 1  SML ERICSSON 
Nikola Tesla

Picture 2  SML of stock  
Arena Hospitality

Picture 3  SML of stock AD 
Plastic

 

Picture 4  SML stock Končar Picture 5  SML Atlanska 
plovidba

Picture 6  SML of stock ADRIS

Picture 7  SML of stock 
Podravka

Picture 8  SML of stock HT Picture 9  SML of stock 
Atlantic Group

As the previous calculations started with the shares of Ericsson Nikola Te-
sla, which have the lowest expected price growth according to CAPM in the 
observed period, the following Pivot charts are shown in the same order for 
one year and three years.
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Picture 10  SML ERICSSON  
Nikola Tesla

Picture 11  SML of stock ERNT 
(3.year)

Source: Made by author, (June 21. 2020.)

5. CONCLUSION

Different risk models aim to measure market risk, but differ in the way they 
do so. Each CAPM test can show that the model works (or not) given the proxy 
used for the market portfolio. In any empirical test claiming to reject CAPM, the 
rejection could refer to the proxy used for the market portfolio, not the model 
itself. Roll (1994) found on this basis that there is no way to ever prove that 
CAPM works, and thus that there is no empirical basis for using that model.

This paper shows that the influence of the beta coefficient on the move-
ment of stock prices computationally really exists. The beta coefficient is the 
sensitivity factor of a certain stock when influenced by an external factor, i.e. 
the index as a representative of the market, because it increases or decreases 
the risk premium. These are data of overvaluation or undervaluation of shares 
in relation to what is expected.

The limitation of this research is the short horizon of observation, how-
ever, and there are fairly accurate estimates of the trend in the value of shares, 
except for the shares of Končar and Ericsson Nikola Tesla. By extending the 
horizon of the Erikson Nikola Tesla share observation, the data show the right 
trend. A guideline for future research would be to investigate the stability of 
the beta coefficient for an even more reliable assessment of CAPM in a small 
market such as the Republic of Croatia.
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UTJECAJ TRŽIŠNOG RIZIKA NA KRETANJE CIJENA 
DIONICA U REPUBLICI HRVATSKOJ

SAŽETAK RADA

Tržišni rizik je rizik makroekonomskih čimbenika koji bitno utječu na sve tvrtke i 
sve investicije u različitim stupnjevima. Taj rizik se ne može smanjiti niti eliminirati, jer 
na njega utječu vanjski faktori poput; inflacije, političkih događaja, terorističkih napa-
da, kamatnih stopa, a ne utječe diversifikacija. Tržišni rizik se najčešće izračunava kroz 
očekivanu stopu povrata na investiciju u CAPM modelu, gdje ga izražava Beta koefici-
jent. Ovaj rad obrađuje utjecaj tržišnog rizika na stopu povrata dionica. Uzorak istraži-
vanja u radu su dionice nekolicine društava u sastavu indexa CROBEX10 Zagrebačke 
Burze. Pozornost je na polugodišnjim izračunima beta koeficijenta i traženim stopama 
povrata. Osim polugodišnjih prikazati će se godišnji i trogodišnji izračuni jednog oda-
branog dioničkog društva.

Ključne riječi: Tržišni rizik, Beta koeficijent, tražena stopa povrata, CAPM model
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FUNCTION OF ADDED VALUE CREATION

ABSTRACT 

Data, technology, human capital, and business intelligence tools are components 
without which the use of information in the decision-making process would not be 
possible, furthermore, in today’s business conditions, it is immensely necessary and 
crucial. The large amount of data collected from both internal and external sources has 
the potential to take advantage of new business opportunities, but as well to increase 
the company value by applying business intelligence tools. On the other hand, the 
use of such data requires certain knowledge and competencies incorporated into in-
tellectual capital. Companies strive to address unpredictability with the effect of invisi-
bility. In this context, they rely on the knowledge and discover in it the most important 
economic resource which replaces traditional resources in the fight against everyday 
change. Being different means having the knowledge others do not have, having the 
information that allows a decision made based on it, place an anonymous company 
in the position of a leader. The paper aims to emphasize the importance and signifi-
cance of knowledge as a component of business intelligence and as a component of 
intellectual capital. The target is to investigate, based on previous scientific research, 
the connection and in connection the significant role of business intelligence concept 
and the intellectual capital concept as a form of knowledge in creating added value.

Keywords: business intelligence, intellectual capital, knowledge, added value
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1. INTRODUCTION 

The theory of intellectual capital as a relatively new theory took excep-
tionally quick prominent place in the “world of economic theories”. It attracted 
attention with the belief that future business results will increase if something 
intangible is applied, and yet available to everyone. The enrichment of compa-
nies, it observes through human capital, structural capital and consumer capi-
tal (Kolaković, 2003). It sees in them the future of growth and development of 
every company. Points to the importance of intangible assets as assets which 
are in most cases much more valuable than tangible ones, although they do 
not have their prominent place in the balance sheet. The thing certainly char-
acterizes intellectual capital is its secrecy, intangibility, non-financial value, in-
tangible form, difficult valuation. Something that is defined as intangible has 
formed a sure path to creating greater wealth and from something accessible 
and invisible has created a winning card in a challenging market competition. 
Today, being an enterprise that has not understood the value and importance 
of applying intellectual capital theory means being an enterprise with un-
tapped knowledge. Such companies become “intellectually backward”.

The knowledge that business decisions can no longer be made on the 
basis of intuition but on exact facts is the basis of the concept of business in-
telligence. It is about the support system and business decision-making sup-
port, which the business world considers a useful and extremely necessary 
concept of creating added value. Business intelligence is a concept of organ-
ized, systematic and legal collection, analysis and use of data and information 
obtained from them that provide the business decision-making process with 
useful knowledge for making better and more effective business decisions at 
all management levels in order to achieve business continuity (Luetić, 2017). 

Intellectual capital combined with the application of business intelligence 
provides the knowledge necessary to create added value. These two concepts 
connect knowledge. While business intelligence seeks for knowledge and 
comes to knowledge, intellectual capital represents only the knowledge that 
creates added value.

2. CONCEPT AND CONTENT OF BUSINESS INTELLIGENCE 

In order to avoid problems and obscurities in the use of the term business 
intelligence, and starting from the fact that it is a syntagm, it is necessary to 
analyze the terms of which the syntagm consists, determine the content of 
these terms and by the method of synthesis through content observation, de-
termine the meaning of its term (Javorović and Bilandžić, 2007). Previously said 
proves the weight and complexity of the concept of business intelligence. The 
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information, organization and activity are hidden under the term intelligence, 
with its fundamental meaning being intelligence. When the term intelligence, 
which is translated into Croatian as “intelligence”, is connected with the term 
business, which is translated as “business”, business intelligence in the broadest 
sense of the word, represents intelligence activity in the business world.

Business intelligence arises from the framework of intelligence (reporting) 
activity. Javorović and Bilandžić (2007) in Business Information and Business 
Intelligence book, state the chronology of the emergence and development 
of the concept of business intelligence starting from the first Biblical records 
of the Israeli conquest of Palestine around 1200 BC, through Sun Tzu and his 
book The Art of War, and all until the 20th century when the British established 
a high-quality system of intelligence in the economy which allowed them to 
control the economy of individual states. Finally, in 1959, as a consequence of 
the establishment of a new form of intelligence activity in the business envi-
ronment, the concept of competitive intelligence was formed, on the basis of 
which business intelligence developed in the 1990s. Competitive intelligence 
has been used for years as a tool in the business decision-making process to 
discover the operation of the market and the position of the company in it. It 
represents the legal and ethical collection and data analysis for the purpose of 
creating its own business goals and strengthening competitiveness.

Business intelligence has been defined by numerous researchers. Howson 
(2008), Fleisher and Bensoussan (2007), Pettit (2008), Taskov (2009) interpret it 
as a process, Panian and Klepac (2003), Hannula and Pirttimaki (2003), Williams 
and Williams (2007), Isik (2009) as a concept, Hwang and Cappel (2008) as a 
discipline, Kalakota and Robinson (2002), Liataud and Hammond (2006) as a 
strategy, Li (2008) as a set of applications, Javorović and Bilandžić (2007) as a 
business intelligence activity, Fleisher and Bensoussan (2003) as a value-added 
product, Oreščanin (2003) as a way of business thinking, Hugos (2006) as a 
system, Parttimaki (2007) as a managerial philosophy (Luetić, 2017). But what 
certainly represents business intelligence for a company is a new and specific 
form of company management, which ensures the creation of added value 
to the company. Luetić (2017) concludes that business intelligence is a con-
cept of organized, systematic, legal, legitimate and ethical collection, analyz-
ing and use of data and information obtained from them that provides useful 
knowledge to the management function to make more efficient, faster, better 
quality and more effective business decisions at all management levels in the 
function of achieving continuity of business sustainability and a higher level 
of competitiveness.

The term business intelligence first appeared in 1989, and its origin is 
linked to Howard Dresner, who concluded that intuitive decision-making is 
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not effective and that the whole decision-making process should be based on 
exact facts (Javorović and Bilandžić, 2007). It is a term that has been used on 
a global scale only since 1992, a term whose content many experts and scien-
tists disagree on (Javorović and Bilandžić, 2007).

The generally accepted definition of business intelligence has not yet been 
established. But that is why many researchers, experts and scientists have giv-
en their definitions proposals and there are many of them indeed. Vernon Prior 
(1993), Benjamin and Tamar Gilad (1998), Humbert Lesca (1994), Luetić (2017), 
Javorović and Bilandžić (2007) are just some of those researchers and scientists 
who have contributed to setting of its definition.

Scientists and experts who were among the first ones who gave their per-
sonal contribution to introducing the Croatian profession to the concept of 
business intelligence are certainly Javorović and Bilandžić (2007). They defined 
three features of business intelligence as intelligence activities in the business 
world. First, they define business intelligence as the process of collecting data 
and information that, after proper processing, becomes knowledge. Second, 
they believe that business intelligence is focused on information on the basis 
of which future processes, events, actions or movements can be anticipated. 
And third, they observe business intelligence as an instrument that has a sup-
porting role in the decision-making process.

The first research (Thierauff, 2001; Hannula and Pirttimaki, 2003; Williams 
and Williams, 2004; Lonnquist and Pirttimaski, 2006) in terms of the effect of 
applying the concept of business intelligence showed mostly non-financial ef-
fects such as increasing the quality and timeliness of information (Luetić, 2017). 
Some later research (Stubs, 2011) indicates that the application of the business 
intelligence concept has financial effects (Luetić, 2017). The link between the 
quality of business decision-making and the successful application of business 
intelligence tools was confirmed by those companies that with successfully 
implemented business intelligence tools and their daily use defined the ba-
sis for business decisions which resulted in positive results in terms of profit-
ability, competitiveness, efficiency and had better insight into the threats and 
opportunities of your business environment (Dukić et al., 2016). In 2004, the 
Massachusetts Institute of Technology in a survey of a sample of 4.500 manag-
ers found that the proper application of business intelligence increases the 
efficiency of decision-making, ie reduces the risk of making bad assessments 
and wrong decisions (Bilandžić and Mikulić, 2007). In November 2001, the 
prestigious Business Week reported that those companies which use business 
intelligence achieve revenue growth of up to 20% faster than companies that 
do not use such an option in their business (Javorović and Bilandžić, 2007).
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3. HISTORY, DEFINITION AND COMPONENTS OF 
INTELLECTUAL CAPITAL 

Numerous economists have dealt with the development of the concept 
and theory of intellectual capital, of which Kolaković and Sundać could stand 
out in Croatian circles. Kolaković (2003), based on research and analysis of pre-
vious knowledge, concludes and thus warns of a possible misunderstanding of 
the stronghold of the theory of intellectual capital, stating that at first glance it 
has a foothold in managerial and organizational theories, but actually relies on 
macroeconomics. Sundać et al. (2016) assume that the concept of monitoring 
business on intellectual capital is relatively new, has the macroeconomic foun-
dations and that for this reason it is necessary to begin a theoretical analysis of 
the concept of intellectual capital with Solow’s model of neoclassical growth 
theory. The model is a set of formulas that determine the most effective com-
binations of traditional factors: land, labor, and capital. Solow’s starts from the 
assumption that growth begins to slow and finally stops when the combina-
tion of land, labor, and capital approaches the most efficient combination.

Paul Romer stands out as the biggest critic of Solow‘s model. It is an econ-
omist who occupies a prominent place in the development of the concept of 
intellectual capital. He proposes a model according to which the accumulation 
of knowledge at all levels is essential for economic growth (Kolaković, 2003). 
His model is based on the division of the world into two parts - physical objects 
and ideas. He emphasizes the crucial role of ideas in economic growth because 
facilities are scarce and subject to the law of declining yields, while humans 
possess an almost infinite capacity to reshape the physical nature by creating 
new recipes for their use (Sundać et al., 2016). The model became known as 
the new growth theory or endogenous growth theory. He concludes that in to-
day‘s changing business conditions, the company will have a chance to survive 
and grow if it takes care of having adequate stocks of human capital.

Romero‘s connection of the hitherto known theory of human capital with 
the ideas and innovations that human capital must produce, according to 
many, defined him as the founder of a new field of research – the concept of 
intellectual capital (Kolaković, 2003). He encouraged the study of intellectual 
capital by scientific researchers around the world. They studied intangible as-
sets independently of each other. When their views are summarized, we come 
to three different sources or three different schools, ie three independently de-
veloping trends from which the concept of intellectual capital developed. The 
first source developed in Japan. For this reason, it is known as the so-called. 
Japanese school. Hiroyuki Itamiem is considered the founder and leader. This 
source was focused on the study of knowledge management. Another source 
of concept development and the emergence of intellectual capital theory is 
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led by theorists Penrose, Rubin, Rumelt and Wernerfelt (Kolaković, 2003). It was 
geared towards a theory based on resource efficiency. The third source or third 
trend important for the development of the concept of intellectual capital is 
focused on the study of human capital. Gary Becker is considered to be at the 
forefront of this trend. With his book Human Capital, he defined the theory of 
human capital as activities which increase business opportunities by develop-
ing the most valuable capital – people (Kolaković, 2003). In more recent times, 
in Sweden, Karl-Erik Sveiby as the founder of the so-called. Swedish schools in 
knowledge management and the study of intellectual capital, leaves a special 
contribution to the development of the concept of intellectual capital. He rec-
ognized the need to measure human capital and advocated accounting moni-
toring of this form of intangible assets.

The development of intellectual capital as an economic category took 
place in the 1990s. Then economists came to the conclusion that the value of 
a company‘s physical assets differs from its market value, and thus came to the 
conclusion that there must be another invisible and intangible value. Thomas 
A. Stewart1 is cited as the first economist to discover this and who with this dis-
covery started a seemingly real revolution in the field of knowledge manage-
ment. He defined intellectual capital as the sum of everything that everyone 
in the company knows and as the basic competitive advantage in the market. 
First, his work stimulated great interest in the thorough and continuous study 
of knowledge, and second, he influenced the development of the concept of 
intellectual capital. Stewart reveals that today‘s companies, by applying the 
concept of intellectual capital in everyday business, drastically increase the 
business result in the market and achieve millions of dollars in savings (Sundać 
et al., 2016).

Nowadays, information and knowledge are more valuable than ever be-
fore. Knowledge not only creates value, but also new knowledge (Kolaković, 
2003). The rules of the game in the business world have gained a new dimen-
sion in which the creation of value means the creation of new knowledge in 
the form of intellectual property without the physical property that becomes 
the basis of growth and development of the enterprise. In today’s business en-
vironment, a company survives because of what it knows, not because of how 
much it has. Intellectual capital has become the most valuable form of capital 
that exists in the business world today.
1  Thomas A. Stewart as the editor of Fortune magazine in 1991 wrote the first article on intellectual capital in 

the professional literature. He published an article in Fortune magazine entitled Brainpower – How Intellectu-
al Capital Becoming Americas Most Valuable Asset. The article aroused so much interest among economi-
sts that it prompted them to explore a concept that had developed into a theory. One exceptional piece 
Stewart is considered to be the most prominent economist in the analysis of the concept of intellectual 
capital and the economist who paved the way for the development of the theory of intellectual capital.
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Intellectual capital is a relatively new and complex economic category 
which encompasses all those factors that create added value in a company 
and that affect the long-term profitability and competitiveness of the com-
pany, and are not clearly expressed in traditional financial statements. It is an 
economic category that is not given as much attention today as it should be. In 
many companies, is is still seen as a cost rather than a development capital and 
investment. Often it is avoided due to the impossibility of easy measurement 
and bookkeeping.

First and foremost, intellectual capital should be seen as part of the com-
pany total capital. It is a form of hidden or invisible property, it is an intangible 
resource which is not clearly expressed in the accounting records. There is no 
place for it in the balance sheet. It contains both tacit and explicit knowledge 
that is within the company. Such forms of knowledge are the key to a com-
pany‘s competitive advantage. The essence of intellectual capital are people. 
People possess knowledge that creates new or added value in terms of intel-
lectual capital. It is the knowledge of a company‘s investment which creates 
new value through the optimal use of other resources. 

According to Prusak, intellectual capital represents intellectual material, 
which is formalized, retained and distributed in the production of added value 
(Sundać et al., 2016). Stewart, on the other hand, describes intellectual capital 
as something intangible that creates wealth (Sundać et al., 2016). He views it as 
all organizational patents, processes, employee skills, technologies, customer 
and supplier informations with added experience, individually accumulated 
knowledge and know-how as a source of innovation and regeneration, as well 
as ability, skills and expertise built into the human brain (Sundać et al., 2016). 
He describes intellectual capital both as knowledge and as information and 
as intellectual property and as experience. Everything that makes intellectual 
capital according to him, is in the function of creating wealth. 

According to Sundać et al. (2016) who uses intellectual capital rules the 
world. The authors claim, as knowledge of modern companies grows that the 
success of their business is not measured solely by the created mass of tangi-
ble assets, but by the ability of companies to effectively create as much newly 
added value.

4. BUSINESS INTELLIGENCE AND INTELLECTUAL CAPITAL – 
CONCEPTS OF KNOWLEDGE IN THE FUNCTION OF ADDED 
VALUE CREATION

Constant, rapid and unpredictable changes at all levels require new ways 
to adapt. In modern conditions, and especially those of globalization, inno-
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vation and newly created knowledge as a result of research is not only the 
foundation of development but also a key factor in society (Jakovac, 2012). To-
day tangible material assets are being replaced by intangible invisible assets. 
Invisible assets like knowledge and information form the basis of intellectual 
capital which today is the key to faster growth and development of any busi-
ness. To have the knowledge and to have the information’s which can be used 
for the purpose of achieving any increased value and some kind of advantage, 
it means knowing how to use invisible knowledge and shape it into wealth-
creating capital. This reveals a clear link between the concept of intellectual 
capital and business intelligence. Knowledge is necessary in the application 
of business intelligence, while intellectual capital possesses that necessary 
knowledge, which only confirms their much-needed connection. 

Effective data and information management ensures the company makes 
effective strategic, tactical and operational decisions, but also implies radical 
changes in the concept of business thinking and functioning, given the impor-
tance and amount of information, flow rate and interconnection and condi-
tionality (Luetić, 2017). Precisely this means how business intelligence and in-
tellectual capital make up knowledge and how the knowledge is their basic el-
ement which forms a continuous link between these two concepts. In a typical 
company, we have at our disposal 90% of the necessary data and information 
necessary for efficient business, of which only 10% use it efficiently (Liautaud 
and Hammond, 2006). From the previous one, the necessity of connecting the 
concept of business intelligence and intellectual capital is clearly visible. It is 
here where business intelligence tools appear as a solution, which through 
knowledge in their application and through knowledge to collect, process and 
use data hides intellectual capital. Therefore, business intelligence should ena-
ble the company to use the remaining 80% of valuable data crucial for efficient 
business through knowledge made in intellectual capital. 

Intellectual capital represents the value of knowledge, skills and informa-
tion that employees or the company itself can provide in creating added value 
for the company. It is focused on gathering the knowledge hidden in all the 
information that is available to the company and which is the driver of im-
proving its business. Spending time and money on anything is a big deal, but 
spending time and money on the knowledge, expertise and training of your 
staff is becoming necessary and invaluable today. Therein lies the intellectual 
strengthening of the enterprise in its mental sense of the word. 

To have information means to have the knowledge. To have the knowl-
edge means to have invisible capital. To have invisible capital means to possess 
intellectual capital. To possess intellectual capital means to be an information 
and intellectual enterprise or enterprise of a knowledge. Information has al-
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ways been crucial to a successful business. Today they are available at every 
turn. They are available now and always. Information ensures the acquisition 
of new knowledge and insights. It is information which reduces the difference 
between what is not known and what is known. 

Widhiastuti et al. (2018) in their research strive to analyze the existence of 
a positive impact of business intelligence and intellectual capital in increasing 
the value of a company. The survey was conducted on a sample of 41 compa-
nies and used the annual financial statements as secondary data sources. The 
results of the research showed that business intelligence and intellectual capi-
tal greatly affect the value of a company. They found that business intelligence 
and intellectual capital as components of the business decision-making pro-
cess are well managed, allowing all decisions to be made quickly, accurately 
and efficiently and at low cost. They also link the success of the company with 
the skill and ability of the company to find opportunities and neutralize threats 
to the greatest possible extent through the application of information which 
today is a basic tool in achieving a competitive advantage. They conclude that 
in addition to business intelligence, it is important to pay special attention to 
intellectual capital as a resource which increases the value of the company.

Ratia (2018) addressed the issue of business intelligence tools and intel-
lectual capital in value creation in the Finnish private health sector. She came 
to the conclusion that decision-making in the private health sector is increas-
ingly based on data, both internal and external. However, she believes that 
the use of such data requires a certain level of ability and knowledge hidden 
under intellectual capital. It defines intellectual capital tools as frameworks for 
data review, while it defines the role and use of business intelligence tools as 
frameworks for value creation. This research provided a better insight into the 
understanding of value creation using intellectual capital and business intel-
ligence tools in the Finnish private health sector. In the research, various data 
sources and business intelligence tools are considered as part of structural 
capital, while the use and ability to use them is observed through the dimen-
sion of human capital. It concludes that the Finnish private health sector is 
changing rapidly and is therefore looking for some new and better ways to 
improve performance. New and better ways of decision-making are especially 
being sought.

Decision based on data, while the application of data depends on intel-
lectual capital, because it is new dimension which is incorporated in the use 
of business intelligence tools. Research has shown that structural and human 
capital play a significant role in creating data crucial to increasing the value 
of private healthcare organizations, but that existing organizational skills or 
competencies in business intelligence use do not meet current organizational 
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ambitions, which imposes the need to seek competencies in the use of busi-
ness intelligences tools in external sources. It is concluded that external data 
combined with available internal organizational data can potentially create 
new business concepts and that the advanced use of different data sources, 
both internal and external, can enable the creation of new data and improve 
business decision making (Ratia, 2018). Human capital or capability is needed 
not only in terms of using business intelligence tools, but also to improve stra-
tegic decision-making based on available data.

Today, external data is defined as drivers of increasing organizational val-
ues. Data itself has no value, so intellectual capital has a significant role in de-
fining that value which allows something that cannot be used at first, become 
the basis for making the best business decisions. Because internal and external 
possibilities can be involved, knowledge sharing plays an important role. Ul-
timately, the practical outcome of this research provides insight into the role 
of structural and human capital in creating data fundamental to increasing an 
organization’s value.

5. CONCLUSION

In order to discover hidden knowledge in a company as quickly as pos-
sible, which can contribute to increasing its value and competitiveness, it is 
necessary to establish a link between the concept of business intelligence and 
the concept of intellectual capital. The success of a business never comes by 
itself and cannot be the result of mere coincidence. Success comes with fast 
and quality decisions which arise when the quality information is used in a 
quality way. Therein lies the link between the concept of business intelligence 
and intellectual capital. Business intelligence finds quality information, while 
intellectual capital represents the knowledge and ability to exploit such infor-
mation in the business decision-making process. There is a close connection 
between the two concepts. Combined, these concepts provide the company 
with much more than they can individually do. Intellectual capital possesses 
the knowledge, and business intelligence provides the opportunity to apply 
the knowledge, but also the opportunity to gather knowledge in the form of 
information. Not understanding the importance of combining business intel-
ligence and intellectual capital in today’s turbulent changes means lagging 
behind the competition, not applying tools to increase company value, and 
condemning oneself to an uncertain future. 

The extent to which business intelligence and intellectual capital offer the 
business decision-making process can be seen through a simple example of 
the application of Excel and its collection, processing and analysis of data by 
people as carriers of knowledge of human capital. Excel as a leading spread-
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sheet program is an extremely simple but powerful tool for visualizing and 
analyzing data. Its presence is recorded in almost every company and its pres-
ence of the company possesses a simple and effective business intelligence 
system which creates added value. Through its smart features, Excel learns the 
work patterns of each company by organizing time-saving data with the abil-
ity to create various spreadsheets and perform calculations with formulas with 
the help of templates, but also to display data in a visual way such as diagrams 
and graphs, which allows a better understanding of the available data. Based 
on the available data through this software tool in just a few steps you can get 
data on forecasting future trends, which indicates that Excel is first a database, 
and secondly a data processing tool for obtaining quality information neces-
sary for the business decision-making process. Higher quality and more secure 
development that ensures each process of data collection and processing, also 
ensures the creation of added value of the company, which through Excel as 
one of the most accessible, simplest and cheapest software tools is indicated 
in the application of business intelligence. However, the application of Excel 
depends on the knowledge and ability to use such program and to obtain in-
formation from it, which as such can be used in the business decision-making 
process. Ultimately, one concept without another does not work.
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BUSINESS INTELLIGENCE I INTELEKTUALNI KAPITAL 
– KONCEPTI ZNANJA U FUNKCIJI STVARANJA DODANE 
VRIJEDNOSTI

SAŽETAK RADA 

Podaci, tehnologija, ljudski kapital i alati business intelligencea komponente su 
bez kojih upotreba informacija u procesu odlučivanja ne bi bila moguća, štoviše u da-
našnjim uvjetima poslovanja je prijeko potrebna i presudna. Velika količina podataka 
koja se prikuplja kako iz unutarnjih, tako i iz vanjskih izvora potencijal je da se iskoriste 
nove poslovne prilike, ali i da se poveća vrijednost poduzeća i to primjenom alata bu-
siness intelligencea. S druge pak strane, korištenje takvih podataka zahtjeva određena 
znanja i kompetencije ukomponirane u intelektualni kapital. Poduzeća nepredvidivost 
nastoje riješiti s efektom nevidljivosti. U tom se kontekstu oslanjaju na znanje i u njemu 
otkrivaju najvažniji ekonomski resurs koji zamjenjuje tradicionalne resurse u borbi sa 
svakodnevnim promjenama. Biti drugačiji znači imati znanje koje drugi nemaju, imati 
informaciju koja omogućava da odluka donesena na temelju nje anonimno poduzeće 
postavi u poziciju lidera. Radom se želi istaknuti važnost i značaj znanja kako kao kom-
ponente business intelligencea, tako i kao komponente intelektualnog kapitala. Cilj je 
istražiti na temelju dosadašnjih znanstvenih istraživanja povezanost i u povezanosti 
značajnu ulogu koncepta business intelligencea i koncepta intelektualnog kapitala 
kao oblika znanja u stvaranju dodane vrijednosti.  

Ključne riječi: business intelligence, intelektualni kapital, znanje, dodana 
vrijednost
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THE DETECTION OF FINANCIAL STATEMENT FRAUD

ABSTRACT

Financial statement fraud is one of three forms of fraud (financial statement fra-
ud, corruption and asset misappropriation) that causes the greatest losses for com-
panies. The increase in the number of financial statement frauds over the past 20 ye-
ars (Enron, WorldCom, Parlamat, Tesco, Wirecard…) together with the development 
of data mining techniques, which are a prerequisite for the early detection of fraud, 
has led to a greater number of studies in this field. 

To date, research that has been carried out on the detection of financial state-
ment fraud has not given rise to an unambiguous model; the various studies have 
suggested the use of different financial analysis indicators and have used different 
data mining methods, which has led to various levels of success in the detection of 
financial statement fraud. The reason for this is the fact that these studies have not 
taken into account changes in the business environment, which have a direct influ-
ence on the structure of financial statements, and, by this means, also on the finan-
cial analysis indicators. This study shows that focusing on shorter time periods and 
on companies in identical markets can lead to a better quality model for detecting 
financial statement fraud. 

Key words: financial statement, fraud, detection of fraud, data mining tech-
niques, financial analysis indicators
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1. DEFINING TERMS AND PREVIOUS RESEARCH

Financial statement fraud implies “the deliberate misrepresentation of the 
financial condition of an enterprise accomplished through the intentional mis-
statement or omission of amounts or disclosure in the financial statements to 
deceive financial statement users” (as defined by the Association of Certified 
Fraud Examiners, ACFE). 

Of the three primary categories of fraud classified by the Association of 
Certified Fraud Examiners (financial statement fraud, corruption, and asset 
misappropriation), financial statement fraud caused the greatest losses for 
companies. [1, p. 10]. Its influence on a vast number of stakeholders is inevita-
ble, since, in only one year, it caused a median loss of $954,000, took approxi-
mately 24 months to uncover and represented 10% of the fraud cases analysed 
[1]. In the long run financial statement fraud can also directly and significantly 
influence the economy.  

In today’s environment, in which great amounts of information and data 
are accessible, it has become possible to develop data mining methods. Data 
mining is the process of investigating and analysing large amounts of data 
with the aid of automatic or semi-automatic methods with the goal of uncov-
ering meaningful patterns [2]. 

With the use of data mining methods, in addition to today’s guaranteed 
transparency, and public availability of financial statements, the necessary pre-
conditions for automatically detecting companies for which there are indica-
tions of financial statement fraud have been met. For this kind of detection it is 
essential to be familiar with the characteristics (models) of fraud and to define 
indicators which suggest that they exist. After defining indicators which sug-
gest financial statement fraud exists it is possible to connect these with data 
mining methods that, in the end, result in the creation of a model that will 
detect potential financial statement fraud. 

The process of data mining itself goes through separate phases, defined by 
the methodology, which, in the end, results in the detection of new informa-
tion. The most common methodology is CRISP_DM (Cross-Industry Process for 
Data Mining). While carrying out data mining, according to previous research 
and an analysis of the CRISP-DM model, it is essential to do the following: 

i)  define good quality input that can detect fraud, during the data prepa-
ration phase. This implies defining red flags and their influence on the 
detection of fraudulent financial statements. Red flags, as a rule, per-
tain to the selection of key financial analysis indicators and individual 
positions on the balance sheet and profit and loss (income) statement 
that are more exposed to fraud. In a minority of the studies, red flags 
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pertained to specific non-financial ratios; however, some research sug-
gests that non-financial ratios are not significant in the formation of data 
mining models [3].  Of 112 financial and non-financial ratios analysed in 
fourteen (14) previous studies, there are ultimately only eight (8) finan-
cial ratios which point to financial statement fraud [3].

Table 1 –  An outline of key financial ratios that can detect financial statement 
fraud based on previous research 

Ratios: Financial analysis indicators:

Activity ratios Inventory to sales ratio
Sales to total assets ratio
Accounts receivables to sales ratio

Liquidity ratios Working capital to total assets ratio
Solvency ratios Total debt to total assets ratio
Profitability ratios ROA (Profit after taxation/total assets)

Net profit margin (Profit after taxation/sales)
Other ratios Altman Z Score Model

ii)  in the modelling phase, select a data mining method for the purpose 
of detecting financial statement fraud. As with financial ratio analyses, 
numerous studies apply various data mining methods without having 
a clear view of the most optimal method to detect financial statement 
fraud.  An analysis of previous research carried out by Sharma and Pani-
grahi [4]  shows that the most common data mining techniques are: lo-
gistic regression, neural networks, Naive Bayes, and classification trees.

In sum, an analysis of previously carried out research in this field suggests 
the following: 

i)  that in some studies certain financial analysis indicators are defined as 
significant in the financial statement fraud detection model, whereas 
these identical indicators in other studies are not considered signifi-
cant in the model; 

ii)  that different data mining methods have different degrees of success 
in predicting financial statement fraud.

When a more detailed analysis of the previous research is carried out, it 
can be concluded that they encompass the following: 

i)  different time periods and 
ii)  different market environments,
which most likely leads to different results in the previously conducted 

studies [3, p. 85].
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Consequently, it is to be expected that financial statement fraud models 
will change over time, primarily as a product of changing business environ-
ments, which can also be seen in the financial statements themselves. 

Finally, research focussed on shorter time periods and on companies in 
identical markets can result in a much better model of fraud detection in finan-
cial statements. That is, it is necessary to continually monitor the characteris-
tics of financial statement fraud and correct the existing fraud indicators and 
data mining methods in accordance with these changes.

2. RESEARCH 

Since previous studies have defined various indicators (attributes) while 
defining models of fraud detection in financial statements, the hypotheses of 
this study are as follows:

H1: Since the market environment and perception of stakeholders has 
changed significantly since the beginning of the 2008 economic crisis, and 
taking into consideration the fact that various studies have placed importance 
on different indicators, the relevance and validity of existing models of fraud 
detection in the current business environment is brought into question. 

Existing models of fraud detection need to be expanded to reflect the 
current business environment and to include new elements of financial state-
ments in the data mining algorithms in order to improve the quality of the 
fraud detection/prediction model in financial statements.

Including elements of financial statements related to long-term intangi-
ble assets, financial assets (current and long-term), and prepaid expenses and 
accrued income as well as accrued expenses and deferred income in the data 
mining algorithm will lead to better quality detection/prediction of fraud in 
financial statements.

H2: Including cash flow indicators in the data mining algorithm will lead to 
better quality detection/prediction of fraud in financial statements.

The research itself was based on the following phases:
 y selection of companies in which fraud was identified. Data was col-
lected from published financial statements (for financial analysis in-
dicators), but also from other sources (e.g. stock market analyses for 
information about share value, specialised journals, and daily news-
papers etc.).  Data on companies for whom financial statement fraud 
is identified in the USA is collected by analysing AAERs, that is, Ac-
counting and Auditing Enforcement Releases, for companies listed on 
American stock exchanges. These releases are published by the SEC.
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 y selection of attributes which indicate financial statement fraud. This 
implies the selection of key indicators (primarily financial analysis in-
dicators). By selecting key indicators, some characteristics of financial 
statement fraud can be identified. 

 y application of data mining methods. The algorithms have been ap-
plied to many existing programming tools; therefore, the focus has 
been shifted from the issue of programming the algorithm in the pro-
gram code to the issue of selecting the best quality method and then 
mapping it to a specific problem. [5, p. 17].  

2.1. SAMPLE SELECTION

This study was carried out on companies whose securities are listed on 
US stock markets. Data regarding fraud was obtained from the Accounting and 
Auditing Enforcement Releases (AAER) published by the Securities and Exchange 
Commission (SEC). The SEC in its AAERs identifies financial statement fraud, as 
well as other forms of fraud (e.g. corruption and insider trading). For that rea-
son, even though there are a large number of AAERs, only a small number of 
these are suitable for the detection of financial statement fraud. In order to 
collect a sufficient sample, all AAERs published within a six-year period, that 
is, from 1 January 2011 to 31 December 2016, were the subject of this study. 
During this period the SEC published 619 AAERs.

Of the 619 AAERs analysed, the following companies were included in the 
sample:

i)  those in which it was clear from the AAER that it was a case of financial 
statement fraud. Other forms of fraud (primarily corruption and insider 
trading) were not included in this study;

ii)  those in which the fraud was related to a longer time period; that is, 
companies where fraud was detected on the basis of quarterly reports, 
which were corrected before preparing annual financial statements 
were not included;

iii)  those not classified as falling under the financial sector, (i.e. their SIC 
code did not begin with the number 6); 

iv)  those for whom financial statements (for the current and previous 
year) were available;

v)  those in which the fraud was not specific to one time period (e.g. the 
recognition of fictional income for the purpose of a one-off manipula-
tion at the time of an initial public offering).
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After this initial analysis, of the 619 companies analysed, 54 in which the 
SEC identified financial statement fraud within the given six-year period were 
detected for use in this study.

For the 54 companies concerned, a large number of attributes, as defined 
in the Attribute selection section, were collected from their published annual 
financial statements (so-called Form 10-K) for the first year in which financial 
statement fraud was identified. 

2.2. SELECTION OF COMPARABLE COMPANIES 

In order to carry out this research it was necessary to find companies in 
which fraud hadn’t been identified but that were similar and comparable to 
those in which fraud had been identified. Comparable companies were con-
sidered to be the following:

i)  those that are in the same industry, that is, companies with identi-
cal Standard Industrial Classification Codes (SIC codes); SIC codes are 
4-digit codes assigned to companies that categorise companies ac-
cording to industry/business activity. In the first step comparable com-
panies were attempted to be found using 4 digits of the SIC code. If no 
comparable business entities were found at the level of 4 digits, then 
a comparable company at the level of three, or two digits, respectively, 
was attempted to be found.

ii)  those who operate in an identical time period. In order to pair com-
panies according to time period, comparable companies were cho-
sen by selecting those entities whose financial period ended in the 
same or similar months as those in which financial statement fraud 
was identified. Comparable companies whose financial periods ended 
a maximum of nine months apart were paired together.

iii)  those with identical amounts of business activity. While defining 
identical levels of business activity, selection criteria were carried out 
at two levels:
i)  sales were neither more nor less than 30% of the sales of the com-

pany for which financial statement fraud was identified;
ii)  total assets were neither more nor less than 30% of the total assets 

of the company for which financial statement fraud was identified. 
The comparable company that was chosen was the one in which the abso-

lute difference according to these two criteria was lower.
iv)  there is proof that financial statement fraud was not identified in the 

selected comparable companies by testing the following:
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i)  the SEC AAER database from which the companies in which finan-
cial statement fraud was identified were also detected, and 

ii)  the Stanford Law Database on Shareholder Lawsuits.
If financial statement fraud was not identified in a comparable company, 

then it was included in this study as a comparable company.
In the end, the final sample included 46 pairs of companies (46 companies 

in which financial statement fraud was identified and 46 comparable compa-
nies).

Table 2 – Final list of companies in the sample

Company: SIC Code 
(2 digits)

Year  
observed:

Fraud
(Yes/No):

JDA SOFTWARE GROUP INC 73 2008 Yes
WIND RIVER SYSTEMS INC 73 2009 No
Saba Software 73 2008 Yes
Interactive Intelligence, Inc. 73 2007 No
MERGE HEALTHCARE INC 73 2002 Yes
Authentidate Holding Corp 73 2003 No
Imperial Petroleum 28 2011 Yes
Codexis Inc 28 2011 No
DIGI International INC 35 2005 Yes
NETOPIA INC 35 2005 No
Plastic2Oil Inc (ex. JBI, Inc) 50 2009 Yes
Rada Electronic Industries LTD 50 2009 No
China MediaExpress Holdings Inc. 73 2009 Yes
Constant Contact, Inc 73 2009 No
RINO International Corporation 35 2008 Yes
Meridian Bioscience Inc 28 2008 No
SUBAYE, Inc 73 2010 Yes
Support.com, Inc. 73 2010 No
Keyuan Petrochemicals 28 2010 Yes
Biofuel Energy Corp 28 2010 No
VOLT Information Sciences 73 2007 Yes
SPHERION CORP 73 2007 No
TheStreet, Inc 27 2008 Yes
Cavium, Inc. 36 2008 No
China North East Petroleum Holdings, Ltd 13 2009 Yes
Endeavour International Corporation 13 2009 No
CARTERS, Inc. 23 2004 Yes
HARTMARX CORP/DE 23 2004 No
Soyo Group Inc. 50 2007 Yes
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Company: SIC Code 
(2 digits)

Year  
observed:

Fraud
(Yes/No):

CRAFTMADE INTERNATIONAL INC 50 2006 No

Huron Consulting Group Inc. 87 2006 Yes

ICF International, Inc. 87 2006 No

Isilon Systems, Inc. 35 2006 Yes

OVERLAND STORAGE, INC. 35 2006 No

 ISLAND PACIFIC INC 73 2001 Yes

CATAPULT COMMUNICATIONS CORP 73 2001 No

KOSS Corporation 36 2005 Yes

Touchtunes Music Corporation 36 2004 No

Hansen Medical Inc 38 2008 Yes

Alpha Pro Tech, LTD. 38 2008 No

Syntax-Brillian Corporation 36 2006 Yes

LOUD TECHNOLOGIES INC. 36 2006 No

Arthrocare Corp 38 2006 Yes

ZOLL MEDICAL CORP 38 2006 No

Symmetry Medical Inc. 38 2004 Yes

ANIMAS CORP 38 2004 No

INPHONIC INC 48 2005 Yes

LODGENET INTERACTIVE CORP 48 2005 No

International Commercial Television Inc. 59 2007 Yes

ASIA GLOBAL HOLDINGS CORP. 59 2007 No

Basin Water, Inc. 49 2006 Yes

U.S. ENERGY SYSTEMS 49 2006 No

STARMEDIA NETWORK INC 73 2000 Yes

ONESOURCE INFORMATION SERVICES INC 73 2000 No

THOR INDUSTRIES INC 37 2003 Yes

OSHKOSH TRUCK CORPORATION 37 2003 No

LocatePlus Holdings Corporation 73 2005 Yes

INTERNET AMERICA, INC 73 2006 No

MICHAEL BAKER CORP 87 2006 Yes

GEVITY HR, INC. 87 2006 No

GSI GROUP INC 36 2004 Yes

ROFIN SINAR TECHNOLOGIES INC 36 2004 No

ZALE CORP 59 2004 Yes

DICK’S SPORTING GOODS, INC. 59 2005 No

Satyam Computer Services Limited 73 2005 Yes

CIBER INC 73 2004 No

DHB INDUSTRIES, INC. 38 2003 Yes
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Company: SIC Code 
(2 digits)

Year  
observed:

Fraud
(Yes/No):

Wright Medical Group 38 2003 No

NUTRACEA 20 2007 Yes

TOFUTTI BRANDS INC 20 2007 No

Fischer Imaging Corp. 38 2000 Yes

American Science and Engineering, Inc. 38 2001 No

Computer Sciences Corporation (CSC) 73 2010 Yes

YAHOO! Inc. 73 2010 No

Stein Mart, Inc. 56 2011 Yes

Buckle, Inc. 56 2011 No

OCZ Technology Group, Inc (now: ZCO Liquiidating 
Corp) 35 2011 Yes

Fusion-IO, Inc. 35 2011 No

Diebold Nixdorf, Inc. (previously Diebold) 35 2003 Yes

NetApp, Inc. (full name: Network Appliance, Inc.) 35 2004 No

MARRONE BIO INNOVATIONS, INC. 28 2013 Yes

Flexible Solutions International, Inc. 28 2013 No

ModusLink Global Solutions, Inc., 73 2007 Yes

Global Payments Inc. 73 2007 No

ENER1, Inc. 36 2010 Yes

AstroNova, Inc. / previously Astro-Med, Inc. 36 2011 No

IEC Electronics Corp 36 2012 Yes

PARK ELECTROCHEMICAL CORP. 36 2012 No

WEATHERFORD INTERNATIONAL LTD 13 2007 Yes

SMITH INTERNATIONAL INC 35 2007 No

HENRY JACK & ASSOCIATES INC 73 2012 Yes

MENTOR GRAPHICS CORPORATION 73 2012 No

Analysing the companies by industry, it can be seen that the majority of 
companies are either in manufacturing (36) or in services (30).

2.3. ATTRIBUTE SELECTION

Based on previous research a total of 122 attributes were chosen (in the 
form of single data points or derived indicators), while collecting data on com-
panies in which financial statement fraud was identified. Since there were a 
large number of attributes involved, and in order to speed up individual algo-
rithms and make them more efficient, it was necessary to select key attributes 
and to eliminate redundant and unimportant attributes from the data set. With 
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the help of the ReliefF algorithm1 all unimportant attributes were eliminated. 
The ReliefF algorithm is an attribute selection algorithm, which is used in bina-
ry classifications with an emphasis on polynomial classification. This algorithm 
uses random sampling of instances and locates the nearest neighbour from 
the same or opposite class. The ReliefF algorithm and its variations (RelieveD, 
A-Relief ) are considered successful due to their simplicity and efficiency [6, p. 
219].  Attributes whose values were greater than 0.0025 were chosen; that is, 
the following 18 attributes were chosen:

Table 3 –  A summary of selected features (attributes) after applying the ReliefF 
algorithm (in order of importance of individual attributes) 

Attribute name: Attribute description: Attribute significance:

Intangible assets (t) / Total 
Assets (t)

Share of long-term intangible as-
sets in the total assets in the ob-
served year (t)

0.01501105619795581

Long Term Financial Assets (t) 
+ Intangible Assets (t) + Other 
Long Term Assets (t)/Total 
Assets (t)

Share of long-term intangible 
assets, financial assets and other 
long-term assets in the total assets 
in the observed year (t)

0.01236795117087239

Current Assets (t) / Total As-
sets (t)

Share of current assets in the total 
assets   in the observed year (t) 0.008730616329139618

Intangible assets (t-1) / Total 
Assets (t-1)

Share of long-term intangible as-
sets in the total assets in the year 
prior to the observed year (t-1)

0.0066119239661836535      

Logarithm of Total Assets (t)/
Logarithm of Total Assets (t-1) Logarithm of total assists index 0.004967516809373735      

Operating lease obligation (t) 
/ Long term debt (t)

Operating lease obligation to long 
term debt ratio in the observed 
year (t)

0.0045648386718648995     

Accounts Receivables (t-1) / 
Sales (t-1)

Accounts receivables to sales ratio 
in the year prior to the observed 
year (t-1)

0.004349345647190639

Cash flow from financial activ-
ities (t) / Cash flow from finan-
cial activities (t-1) 

Cash flow from financial activities 
index 0.0034483082335137775     

Long-Term Liabilities (t) Long-term liabilities in the ob-
served year (t) 0.003061224489795918   

Long-Term Liabilities (t-1) Long-term liabilities in the year 
prior to the observed year (t-1) 0.003061224489795918

Financial assets (t) Current financial assets in the ob-
served year (t) 0.003061224489795918

1  A large number of studies have shown that the success of the application of individual algorithms is incre-
ased after carrying out attribute selection. (Rosario & Thangadurai, 2015), (Kononenko, Robnik-Šikonja, & 
Pompe, 1996) 
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Attribute name: Attribute description: Attribute significance:

Profit / Loss after taxation (t-1) Profit/loss after taxation in the year 
prior to the observed year (t-1) 0.003061224489795918

Cash flow from investing ac-
tivities (t-1)

Cash flow from investing activities 
in the year prior to the observed 
year (t-1)

0.003061224489795918

Working Capital (t) / Total 
Assets (t)

Net working capital to total assets 
ratio in the observed year (t) 0.0030171516614922555

(Current Assets (t) / Total As-
sets (t))/(Current Assets (t-1) / 
Total Assets (t-1))

Share of current assets to total 
assets  index 0.0028653939284571496

(Sales (t)/No of employees 
(t))/ Sales (t-1) / No of em-
ployees (t-1))

Sales to number of employees ratio 
index 0.0027046374460642886

Operating Cash flow (t-1) / 
Sales (t-1)

Operating cash flow to sales ratio 
in the year prior to the observed 
year (t-1)

0.002676100539391554

Net Profit (t-1) / Sales (t-1) Net profit margin the year prior to 
the observed year (t-1) 0.0025641030463030255

A survey of these key indicators proves the first hypothesis of this research, 
that is, that there are some other indicators that can detect financial statement 
fraud in addition to the indicators defined in previous research, Table 1 – An 
outline of key financial ratios that can detect financial statement fraud based on 
previous research. 

2.4. DATA MINING METHOD

Data mining of the prepared data was carried out with the help of the 
WEKA program package, from the University of Waikato, New Zealand (http://
www.cs.waikato.ac.nz/~ml/index.html). Weka is set of tools for machine learn-
ing written in the Java programming language. Before testing individual data 
mining algorithms, data editing was based on two prior steps, as follows:

Step 1: Discretization of numerical data from financial statements 

Discretization is the process of transforming numerical data into nominal 
ones, in such a way that the numerical values are moved to appropriate groups, 
which have a specific number. In this particular sample, discretization of numeri-
cal data was carried out on specific elements of the financial statements, that is 
on the attributes listed in Table 3 - A summary of selected features (attributes) after 
applying the ReliefF algorithm (in order of importance of individual attributes). While 
carrying out the discretization, the basic, pre-installed assumptions in WEKA were 
used, that is, the unsupervised equal width binning approach was used.

http://www.cs.waikato.ac.nz/~ml/index.html
http://www.cs.waikato.ac.nz/~ml/index.html
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Step 2: Testing by means of algorithm
After carrying out the discretization of data, specific algorithms were test-

ed. Since previous research does not show that there is a unique algorithm 
that can be used in the detection of financial statement fraud, eight (8) key 
data mining algorithms from the literature were selected. All the algorithms 
were used with their basic functions (pre-installed in the WEKA program pack-
age). The following algorithms were used:

ZeroR (Weka name: ZeroR) is the simplest classification algorithm, which 
is based on a model with only one rule. Regardless of the number of attributes, 
ZeroR always predicts on the basis of the most common attribute. It is precisely 
because of its simplicity that it is used exclusively to compare the successful-
ness of other algorithms with respect to this simple algorithm. 

 y Naive Bayes (Weka name: NaiveBayes) is a probabilistic classifier, 
which is based on the application of Bayes theorem with strong as-
sumptions of independence between features. The foundation of this 
algorithm is a probability calculation of each individual category for 
the sample, after which an output variable is defined for only the cate-
gory with the greatest probability. The basic settings of the algorithm 
assume the use of normal distribution.

 y The SVM (Weka name: SMO) model is based on a graphic representa-
tion of each data item as a point in space. The data is mapped into two 
groups (in this case into financial statement fraud and financial state-
ments for which financial statement fraud has not been identified), 
while new data depending on its position is attached to one of the 
two existing groups. The basic settings of the algorithm assume the 
use of kernel functions, that is, a function that corresponds to a scalar 
product in a higher dimension. 

 y K nearest neighbour (Weka name: Lazy.IBk) is used for classification 
or regression, and it is based on a calculation of Euclidean distance, 
that is, on finding the shortest distance between two points in space. 
The basic settings of the algorithm assume using  Euclidean distance 
with one defined pre-installed number of nearest neighbours.

 y AdaBoostM1 (Weka name: AdaBoostM1) is a meta-algorithm, which 
is designed for classification. Its basic purpose is to speed up some 
of the existing algorithms. In the basic WEKA settings the Decision-
Stump algorithm is used.  

 y Bagging (Weka name: Bagging), as with AdaBoostM1, is a meta al-
gorithm which is used for classification and regression. In essence it 
speeds up existing algorithms by decreasing variance. In classification 



109

Dubravka Kopun: APPLICATION OF DATA MINING TECHNIQUES... 
Journal of Accounting and Management 2020, Vol.10; No. 2; page 97 - 114

tasks (as is the case in this study), the algorithm makes predictions 
by calculating the weighted value of probability. In its basic settings 
WEKA uses the REPTree algorithm.

 y C 4.5 (Weka name: J48) is an algorithm which generates a decision 
tree, and thus it is generally used for classification. In practice, it is one 
of the most commonly used algorithms.

 y Random forest (Weka name: RandomForest) is used both for classifi-
cation and regression, and this algorithm creates a large number of 
decision trees. 

On the basis of the above, the results of testing individual algorithms were 
as follows:

Table 4 –  Results of the successfulness of testing algorithms (shown in order of 
successfulness) 

No. Algorithm name: WEKA name for the algorithm: Test results:

1. SVM SMO 62.19%
2. AdaBoost M1 AdaBoostM1 59.19%
3. Random Forest RandomForest 57.17%
4. Naive Bayes NaiveBayes 54.76%
5. k nearest neighbour Lazy.IBk 50.33%
6. C 4.5 J48 50.09%
7. Bootstrap / Bagging Bagging 48.56%
8. ZeroR ZeroR 45.56%

The ZeroR algorithm, as the simplest algorithm, is least able to detect 
fraud, which brings us to the conclusion that an increase in the complexity of 
the algorithm leads to the improvement of its successfulness. The most suc-
cessful algorithm is SVM, which in 62.19% of the cases correctly detected fi-
nancial statement fraud.

In order to prove hypotheses 1 and 2, that is, to prove that including other 
financial analysis indicators, especially those related to long-term intangible 
assets, financial assets (current assets) and cash flow indicators, can result in 
detecting financial statement fraud more successfully, a comparable test was 
also carried out; however, only indicators which were identified as key indi-
cators in previous research Table 1 – An outline of key financial ratios that can 
detect financial statement fraud based on previous research were used. The Alt-
man Z score model was not included, while the other seven indicators were 
included in the respective tests. Using these financial analysis indicators the 
following results of the successfulness of individual algorithms were obtained:
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Table 5 –  Results of the successfulness of comparable testing of algorithms  
(in order of successfulness)

No. Algorithm name: WEKA name for the algorithm: Test result:

1. Naive Bayes NaiveBayes 53.23%
2. Bootstrap / Bagging Bagging 48.56%
3. C 4.5 J48 47.02%
4. Random Forest RandomForest 45.72%
5. ZeroR ZeroR 45.56%
6. AdaBoost M1 AdaBoostM1 45.21%
7. k nearest neighbour Lazy.IBk 41.07%
8. SVM SMO 40.71%

The results of comparative testing show that using only the frequently 
used indicators from previous research led to a lower success rate of the algo-
rithms in fraud detection than when including indicators related to intangible 
assets, financial assets and cash flow. 

The hypotheses of this study have been proven, that is:
H1: Since the market environment and perception of stakeholders has 

changed significantly since the beginning of the global economic crisis in 2008, 
and taking into consideration the fact that various studies have placed impor-
tance on different indicators, the relevance and validity of existing models of 
fraud detection in the current business environment is brought into question.

Existing fraud detection models require certain additions to take into ac-
count changes to the current business environment, and including new el-
ements of financial statements in the data mining algorithms improves the 
quality of fraud detection/prediction models in financial statements.

Including elements of the financial statements related to long-term intan-
gible assets, financial assets (current and long-term) and prepaid expenses and 
accrued income as well as accrued expenses and deferred income leads to bet-
ter quality detection/prediction of fraud in financial statements.

H2: Including cash flow indicators in the data mining algorithm leads to 
better detection/prediction of fraud in financial statements.

A summary of the indicators (attributes), which were used in individual 
algorithms in order to detect financial statement fraud, and which prove Hy-
potheses 1 and 2 are as follows:



111

Dubravka Kopun: APPLICATION OF DATA MINING TECHNIQUES... 
Journal of Accounting and Management 2020, Vol.10; No. 2; page 97 - 114

Table 6 – Summary of the indicators (attributes) used to prove Hypotheses  
1 and 2 of the study 

Attribute name: Attribute description: Segment:

Intangible assets (t) / Total 
Assets (t)

Share of long-term intangible 
assets to total assets in the 
observed year (t)

Proves hypothesis 1 

Long Term Financial Assets (t) 
+ Intangible Assets (t) + Other 
Long Term Assets (t)/Total 
Assets (t)

Share of long-term intangible 
assets, financial assets and other 
long-term assets to total assets in 
the observed year (t)

Proves hypothesis 1 

Intangible assets (t-1) / Total 
Assets (t-1)

Share of long-term intangible 
assets to total assets in the year 
prior to the observed year (t-1)

Proves hypothesis 1 

Financial assets (t) Current financial assets in the 
observed year (t) Proves hypothesis 1 

Operating lease obligation (t) 
/ Long term debt (t)

Operating lease obligation to long 
term debt ratio in the observed 
year (t)

Proves hypothesis 1 

Cash flow from financial 
activities (t) / Cash flow from 
financial activities (t-1) 

Cash flow from financial activities 
index Proves hypothesis 2 

Cash flow from investing 
activities (t-1)

Cash flow from investing activities 
in the year prior to the observed 
year (t-1)

Proves hypothesis 2 

Operating Cash flow (t-1) / 
Sales (t-1)

Operating cash flow to sales ratio 
for the year prior to the observed 
year (t-1)

Proves hypothesis 2 

3. CONCLUSION

Silversone et al. [7, pp. 25-26].   question whether the size and complexity 
of fraud such as was the case with Enron, Lehman Brothers, AIG, and Bernie 
Madoff, mean that we are living in a new period – a period of fraud, or are these 
frauds a product of the new media age – an age in which the fast reactions of 
the media to fraud detections prohibit experts from analysing in detail and 
explaining the reasons which led to fraud. 

Regardless of the reasons and explanations for fraud, nowadays, the tech-
nical conditions to detect financial statement fraud in real time are available. 
Being able to receive documentation electronically, and to receive and process 
documents in XBRL, are the basic preconditions that are necessary to quickly 
and promptly identify potential financial statement fraud.

In the past few years a certain number of studies have been published in 
the field of fraud detection in financial statements using data mining. How-
ever, each study placed importance on certain attributes (typically financial 
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analysis indicators), and used various algorithms for the detection of financial 
statement fraud. From these studies, however, it wasn’t possible to define a 
unique model for the early detection of financial statement fraud.

The vast number of studies selected basic financial analysis indicators 
without taking into account changes in the economic environment, which 
are reflected in the financial statements of particular companies. For example, 
many mergers and acquisitions leave their mark on financial assets (in individ-
ual financial statements), and on intangible assets – goodwill (in consolidated 
financial reporting).  Increasingly complex demands for recognising financial 
assets, combined with the global economic crisis, require users of financial 
statements to monitor financial assets better. On the other hand, the emphasis 
on technology and the fourth industrial revolution (i.e. digital revolution) has 
led to an increasing number of companies who develop intangible products, 
for which part of the expenses related to development are recorded in intan-
gible assets.

Research that has been carried out up to now hasn’t taken into account 
these two, increasingly more frequent positions in the financial statements of 
a great number of companies – that is, intangible assets and financial assets.

This study has shown that including these indicators in the data mining al-
gorithms leads to more successful detection of financial statement fraud than 
not including them (62.19% compared to 53.23%).  

The second hypothesis of the study is related to including cash flow in-
dicators in the algorithms used to detect financial statement fraud. The main 
reason for including these indicators is related to the fact that in general it 
isn’t possible to separate the success of the company from its cash flow. Due 
to changes in the financial reporting standards, which to a great extent today 
are based on defining “fair values” on each day of financial reporting, it is pos-
sible for there to be discrepancies between cash flow and success indicators. 
In part, these changes to the financial reporting standards are connected to 
the ever more common abandonment of accounting conservatism under the 
pretext that in such a way “good” investments are undervalued in the sense 
that conservative ways of reporting classify them as “bad” investments. It is 
often forgotten, however, that, even though it isn’t explicitly mentioned in the 
accounting standards, better quality financial statements should be conserva-
tive in order to protect the company’s shareholders [8].  

The model in this study also includes three cash flow indicators, which 
proves the second hypothesis.

The model that was set out in this study has its limitations. Its basic limita-
tion is the fact that financial statement fraud models change from period to 
period, as does the structure of financial reporting in relation to market condi-
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tions. Visible increases in financial assets and intangible assets in the balance 
sheets of companies, in addition to the fact that these positions in the balance 
sheet are not yet fully understood by users of financial statements, have left 
open the possibility of fraud precisely in these positions. 

As a re1, and to protect the financial system, it is our duty to implement 
this kind of system as soon as possible.
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PRIMJENA TEHNIKA RUDARENJA PODATAKA  
U OTKRIVANJU FINANCIJSKIH PRIJEVARA

SAŽETAK RADA

Financijska prijevara jedna je od tri vrste prijevara (financijska prijevara, korup-
cija i pronevjera imovine) koja kompanijama uzrokuje najveće gubitke. Povećanje 
broja financijskih prijevara u proteklih 20 godina (Enron, WorldCom, Parlamat, Tesco, 
Wirecard…) zajedno s razvojem tehnika rudarenja podataka koje su preduvjet za 
rano ortkrivanje prijevare dovele su do velikog broja radova u ovom području.

Do danas, provedena istraživanja nisu dovela do jednoznačnog modela; različi-
te studije ukazuju na korištenje različitih financijskih indikatora i korštenje različitih 
tehnika rudarenja podataka što je dovelo do različitih razina uspjeha u otkrivanju 
financijskih prijevara. Razlog je taj što studije nisu u analizu uključile i promjenu u 
poslovnom okruženju koje imaju izravan utjecaj na strukturu financijskih izvještaja 
te posredno i na indikatore koji se koriste pri financijskoj analizi. Ovaj rad pokazuje 
da  fokusiranje na kraće vremensko razdoblje i na  kompanije koje djeluju na istim 
tržištima može dovesti do kvalitetnijeg modela za otkrivanje financijskih prijevara. 

Ključne riječi: financijska izvješća, prijevare; otkrivanje prijevara, rudarenje 
podataka, indikatori financijske analize
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SOCIAL RESPONSIBILITY TOWARDS EMPLOYEES AS 
A FACTOR OF COMPANY PROFITABILITY

ABSTRACT

The issue of social responsibility (social behavior) towards employees and the 
achievement of business goals has also initiated theoretical debates about the na-
ture of the correlation between ethical principles and financial results. Maximizing 
profits as the sole goal of a corporation has come into conflict with the strategy of 
a modern corporation. In new business environments there was a problem of social 
responsibility and awareness of the company towards all stakeholders and not just 
shareholders. The globalization of the economy, which creates an unstable competiti-
ve environment, as well as growing social expectations for the proper functioning of 
the corporation has placed new demands on the management of the company. At the 
theoretical level, a discussion began on the need for a new approach in thinking about 
the corporation and its activities, especially in terms of protection of socio-economic 
rights, environmental protection and socially responsible business. 

The obtained research results show as the correlation between the financing of 
social rights of workers and the observed variables is small, with the realization of ad-
ded value of the company (0.200), net profit margin (0.061), return on equity (0.208), 
while with the indicator of basic earnings significant statistically related almost no the-
re is (0.004).

Key words: Social responsibility, socio-economic rights, profitability
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1. INTRODUCTION 

The development of a free market economy as well as a global market re-
quired the development of modern ways of managing and leading to satisfy all 
actors of modern business processes from owners, through managers to work-
ers and regulatory bodies. Therefore, the practice of corporate governance is 
an extremely complex process with the necessary knowledge of all problems 
in the real sector, monitoring the daily processes within companies and in the 
market. Companies are forced to follow new management trends and adapt to 
the socio-economic requirements of the environment in which they operate.

Today, due to the easier availability of information, it is easy to create 
an impression of the company, not only because of direct parameters such 
as product or service quality, customer relationship, but also because of in-
direct ways such as contributing to the social environment. The opinion we 
gain about a particular company or organization affects our habits of using 
products or services which is reflected in the business performance of that 
same company. In order to raise their reputation, companies have started to 
implement responsible policies towards the environment and society.

2. METHODS OF IMPLEMENTING RESPONSIBLE BUSINESS 
OPERATIONS OF THE COMPANY TO EMPLOYEES

Employees are part of one of the three basic aspects of the Triple bottom 
line concept. In addition to economic profitability (profit), every company 
should be focused on environmental responsibility (planet) and social respon-
sibility (people). Corporate social responsibility applies to employees, share-
holders, customers and the community at large. According to the official strat-
egy of sustainable development of the Republic of Croatia (OG 30/2009), one 
of the basic items is the realization of social cohesion and justice. Although 
there is no scientific evidence of research conducted in Croatia, corporate so-
cial responsibility towards employees must not be neglected as a driver of sus-
tainable development of the community.

Man, as the most important and most precious factor of production and 
deserves all-round attention. That is why he needs to create such working condi-
tions that during his work experience: he preserves his health and working abil-
ity; achieves the maximum performance of work in relation to the spent work-
ing time and invested energy; develops his physical and mental abilities and is 
constantly interested in the prosperity of the company in which he works; be 
satisfied during work and outside working hours (Šijaković et al., 2013).

The basic responsibilities that a company has towards its employees are 
defined by law. Additional measures that companies can implement to increase 
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employee satisfaction are: to offer a certain share in the company, a share in 
the capital (principal) of the company, to increase employee loyalty and per-
severance; wage growth in line with rising living standards; organizing various 
events and creative workshops to strengthen team spirit; and many other ben-
efits that have a positive effect on employee awareness and a positive attitude 
towards the company. These additional measures are especially important to-
day, when millennials (born between the early 1980s and the mid-1990s) and 
members of the so-called Generation Z (those born between 1995 and 1999). 
Members of these generations question the goals of the company, do not have 
a sense of loyalty to employers and do not stay in the workplace for long. Ac-
cording to a Deloitte survey when it comes to millennials, 43 percent plan to 
leave their current job within two years, and only 28 percent intend to stay in 
the same job for more than five years. Among millennials willing to leave their 
current job in the next two years, 62 percent consider part-time jobs a suit-
able alternative to permanent employment. The level of loyalty is even lower 
among Generation Z employees, of whom 61 percent claim they would leave 
their current jobs if they had the opportunity. In order to win over these work-
ers, companies need to change their way of doing business and their attitude, 
not only towards the workers, but also towards society as a whole. Knowledge 
about the connection between the social sensitivity of the company towards 
its employees and the profitability of the company is not known, but the re-
duction of labor turnover also significantly contributes to the security of the 
company in the business environment.

Nawaiseh (2015) in his research conducted on a sample of 59 companies 
listed on the Amman Stock Exchange in 2013. An empirical test of the connec-
tion between company size and financial performance with socially responsi-
ble business towards employees and the environment was made. The research 
proved a positive significant connection with the size of the company and 
socially responsible business from the aspect of employees and the environ-
ment. However, research has shown a significant positive association of ROA 
with corporate social responsibility towards employees but not towards the 
environmental dimension, where the association is positive but insignificant. 
The ROE indicator has a negative insignificant correlation with social responsi-
bility towards employees, but it shows a positive insignificant correlation with 
the ecological dimension of socially responsible business.

Carballo-Penela (2019) conducted a survey on whether potential employ-
ees value employment messages, including information on the social dimen-
sion of sustainable development. The results of the study confirmed that or-
ganizational attractiveness is greater when organizations show responsibility 
to employees.
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Basically, in carrying out its business activities, every company certainly 
cannot be separated from responsibility, because responsibility is one of the 
obligations towards all participants in business processes, towards consumers, 
employees and the environment. Responsibility also means doing something 
like embodying employee awareness, efforts that the company makes to im-
prove employee welfare in society such as providing benefits to employees in 
the form of health care and other insurance (Abbas et al., 2019).

3. RESEARCH METHODOLOGY AND RESEARCH RESULTS

The company’s focus on earnings and profitability are considered key el-
ements of a company’s successful long-term business. Many business owners 
and managers analyze the company’s operations by measuring profits, profit-
ability and profitability, and based on the results obtained strategic plans of 
the company, of course in accordance with available resources. Furthermore, 
companies must feel equally responsible for the well-being of all stakeholders: 
owners, employees, suppliers, consumers and others associated with their busi-
ness. Planning a professional career in a company is also essential for personal 
development and integration into a group. That is why managers must take care 
of the professional development of their employees, not neglecting the social 
aspects of the environment. However, we are witnessing that companies in busi-
ness practice do not adhere to the principles of the so-called. good business 
people, workers’ rights and socio-economic sensitivity towards society are often 
neglected with the aim of sustainable development of the entire social commu-
nity. Profit maximization as the sole goal came into conflict with the strategy of 
responsible management. The globalization of the economy, which creates an 
unstable competitive environment, in the face of growing social expectations 
for the proper functioning of the corporation, has put new demands, socio-eco-
nomic awareness, before the management of the company.

The subject of the research includes determining the importance of the 
socio-economic sensitivity of the company for the long-term realization of the 
company’s profitability. The research starts from the assumption that the social 
sensitivity of the company and socially responsible business are extremely im-
portant and necessary for the successful long-term operation of the company. 
Therefore, this research sought to prove the importance of social sensitivity of 
companies to their employees to achieve profitability, as a setting for sustain-
able development.

3.1. OBJECTIVES AND HYPOTHESES OF THE RESEARCH

The defined problem and the subject of the research led to the fundamen-
tal goal of the research. The basic goal of the research is to determine the im-
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portance of financing the social rights of employees as a factor in the success-
ful operation of the company in order to achieve long-term competitiveness 
and profitability. Based on the set goal, it is necessary to scientifically answer 
the following question: To what extent does the financing of social rights of 
workers contribute to the profitability of the company?

In today’s business world, all actors in the economic system are interested 
in achieving profitability and long-term value creation of companies, while 
new models of corporate governance based on the implementation of sustain-
able development strategy, and more recently management based on social 
rights of all stakeholders. Therefore, this paper seeks to investigate how much 
the financing of social rights of company workers (material rights of workers, 
costs of education and social protection) contributes to the creation of profit-
ability and long-term value creation of the company. In accordance with the 
above, and the previously defined problem and subject of research, a basic 
scientific hypothesis has been set:

H1: Financing the social rights of workers is positively and significantly sta-
tistically related to the realization of the added value of enterprises

Thus, the basic hypothesis is set, and in accordance with the presented 
research tasks, the following auxiliary hypotheses arise:

H2: The financing of workers’ social rights is positively and significantly 
statistically related to the realization of the net profit margin

H3: Financing of workers’ social rights is positively and significantly statis-
tically related to the return on equity indicator

H4: Financing of social rights of workers is positively and significantly sta-
tistically related to the core earnings strength indicator

3.2. SAMPLE AND RESEARCH METHODS

 Effective corporate governance implies satisfying the interests of all 
stakeholders for the successful profitable operation of the company and the 
long-term creation of added value. Based on the above, research hypotheses 
were set up where the independent variable is the costs for financing the so-
cial rights of workers and education. Data on costs for financing the social 
rights of workers were taken from the financial statements of the company on 
31.12.2018. years. In hypothesis H1, the dependent variable is the value added 
of the company (VA - Value Added), which was calculated from the financial 
statements of the company on 31.12.2018. years. For other hypotheses, the 
dependent variables are as follows, which were also calculated from the un-
derlying financial statements of the company as at 31.12.2018. years:

- for H2 the dependent variable is net profit margin (ROS)
- for H3 the dependent variable is the return on equity (ROE)
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- for H4 the dependent variable is an indicator of the basic earning
power (TSZ)

In accordance with the above, the research was conducted by empirical 
testing on a sample of 127 active companies by random selection, using the 
database of the Croatian Chamber of Commerce, available at the web address 
https://digitalnakomora.hr/hr. In the first phase of data collection, 150 com-
panies were selected, but due to the impossibility of obtaining relevant, ad-
equate data (financing of social rights of workers) for processing, the final sam-
ple is 127 companies operating in the Republic of Croatia. Statistical methods 
were used to process the collected data using the SPSS Statistics 17.0 program.

3.3. RESEARCH RESULTS

The obtained research results are presented below. The observed compa-
nies from the sample according to the number of employees are classified into 
three groups: the first group, 57 of them, consists of companies from 1 to 10 
employees, then 43 companies with 11 to 50 employees, and companies with 
more than 51 employees.

Graph 1: Enterprises by number of employees 
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In the observed sample of analyzed companies according to the activ-
ity they are engaged in, most of them belong to the activities of retail and 
wholesale, followed by companies whose main activity is financial operations 
(bookkeeping services and financial consulting), then companies whose main 
activity is transport, and information technology and communication,  in the 
last places are construction and other activities.

The first step in analyzing the data collected was to examine the relation-
ships among the selected variables. Possible linear and nonlinear relationships 
are examined, which are graphically presented below. There is a significant 
linear relationship between the financing of workers social rights and indica-
tors of value added and indicators of the fundamental strength of earnings. A 
negative linear relationship is visible between the financing of workers’ social 
rights and the return on equity indicators.

Graph 3: Graphical representation of the linear connection of the financing of 
social rights of workers with VA, ROS, ROE and TSZ

 

 

The correlation between the variables was calculated and presented, and 
it was determined whether the correlation was significant. Tables 1 to 4 show 
the results of a survey on the statistical significance of financing the social 
rights of workers (Soc/S) with the realization of value added by enterprises 
(VA/S), net profit margin (ROS), return on equity (ROE), and fundamental earn-
ing power (TSZ).
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Table 1: Regression model Soc/S i VA/S

From the correlation coefficient R we can see that the correlation between 
the variables is small (0.200). The coefficient of determination R2 is closer to 
zero than to one, so we cannot talk about good representativeness of the mod-
el, and with a given level of significance 0.05 and with the number of degrees 
of freedom (1.21) the basic hypothesis is partially confirmed. The financing of 
social rights of workers is minimally related to the indicator of creating added 
value of the company. Durbin-Watson has a value of 2 which indicates the ab-
sence of autocorrelation of relation errors.

Table 2: Regression model Soc/S i ROS

From the correlation coefficient R we can see that the correlation between 
the variables exists but it is extremely small. The coefficient of determination 
R2 is closer to zero than to one, so we cannot talk about good representative-
ness of the model, and with a given level of significance 0.05 and the number 
of degrees of freedom (1.25) the obtained data do not sufficiently confirm hy-
pothesis H2. Financing of workers social rights is positive but minimally related 
to the net profit margin. Durbin-Watson has a value of about 2 which indicates 
the absence of autocorrelation of relation errors.

Table 3: Regression model Soc/S i ROE

From the correlation coefficient R we can see that the correlation between 
the variables exists but it is small (0.208). The coefficient of determination R2 
is closer to zero than one, with a given level of significance of 0.05 and the 
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number of degrees of freedom (1.23) partially confirm the hypothesis H3, ie 
the financing of workers’ social rights is not significantly related to return on 
equity. Durbin-Watson has a value of about 2 which indicates the absence of 
autocorrelation of relation errors.

Table 4: Regression model Soc/S i TSZ

From the correlation coefficient R we can see that the correlation between 
the observed variables is almost non-existent (0.004). The coefficient of de-
termination R2 is closer to zero than one, and the F ratio is higher than the 
theoretical value, with a given level of significance 0.05 and the number of 
degrees of freedom (1.51) the obtained data do not confirm the hypothesis, ie 
financing of workers’ social rights is not related to the basic indicator. strength 
of earnings, and it is stated that the hypothesis H4 is not confirmed. Durbin-
Watson has a value of about 2 which indicates the absence of autocorrelation 
of relation errors.

Given that the financing of workers social rights as an operating expense 
has a direct impact on the realization of the amount of profit, the obtained 
results can be partially considered as expected. Despite the small statistical 
correlations between the observed variables, there is a connection, so it can 
be concluded that investing in education and social rights of workers, first lead 
to employee satisfaction and better efficiency and due to their accounting in 
operating costs, these costs directly reduce profits. Therefore, it can be stated 
that the set hypotheses have not been confirmed, ie the financing of social 
rights of workers is positive, but not significant, statistically related to the re-
alization of added value of the company and the profitability of the company.

4. CONCLUSION

The implementation of this research was intended to prove the extent to 
which the financing of social rights of workers is statistically related to the suc-
cessful operation of the company. Stakeholder management method based 
on the strategy of socially responsible business, implies social responsibility 
towards employees and the wider community, which is one of the basic items 
of the official strategy of sustainable development of the Republic of Croatia. 
That is why the material and social rights of workers must not be neglected 
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because workers are considered key stakeholders in achieving a positive busi-
ness result, is profitability. The fact that such issuances, for the social and mate-
rial rights of workers, increase operating costs, so the results of this empirical 
research are considered logical because increasing operating costs reduces 
profits. Therefore, the hypotheses set in this study were not confirmed, ie the 
financing of social rights of workers is not sufficiently related to the realiza-
tion of added value of the company (0.200), net profit margin (0.061), return 
on equity (0.208), while the indicator of core earnings statistically related is 
almost non-existent (0.004). Although the correlation is not large, it is almost 
insignificant, while the scatter plot for the observed variables shows a linear 
relationship with the creation of added value. This certainly does not mean 
that the material and social rights of workers as stakeholders of stakeholder 
management should be neglected because companies that develop an organ-
izational culture and image of a prudent, selfless and transparent entrepreneur 
will more easily win the trust of customers, investors and creditors.
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DRUŠTVENA ODGOVORNOST PREMA ZAPOSLENICIMA 
KAO ČIMBENIK PROFITABILNOSTI PODUZEĆA

SAŽETAK RADA

Pitanje društvene odgovornosti (socijalnog ponašanja) prema zaposlenicima i 
ostvarivanja poslovnih ciljeva iniciralo je i teorijske debate o prirodi korelacije između 
etičkih načela i financijskih rezultata. Maksimiziranje profita kao isključivi cilj korpo-
racije došlo je u sukob sa strategijom moderne korporacije. U novim se okolnostima 
javio problem šire društvene odgovornosti i osviještenosti ciljeva korporacije prema 
mnogo širem članstvu, nego što su dioničari. Globalizacija ekonomije, koja stvara ne-
stabilno konkurentsko okruženje, u susretu sa sve većim društvenim očekivanjima za 
ispravno funkcioniranje korporacije stavila je nove zahtjeve pred menadžment podu-
zeća. Na teorijskom je planu počela rasprava o potrebi novog pristupa u promišljanju 
korporacije i njezinih aktivnosti, a naročito u pogledu zaštite socijalno-ekonomskih 
prava, zaštite okoliša i društveno odgovornog poslovanja. 

Temeljni cilj istraživanja bio je utvrditi značaj financiranja socijalnih prava zapo-
slenika poduzeća kao čimbenika uspješnog poslovanja u svrhu postizanja dugoročne 
konkurentnosti i profitabilnosti. Dobiveni rezultati istraživanja pokazuju kako poveza-
nost između financiranja socijalnih prava radnika među promatranim varijablama je 
mala sa ostvarivanjem dodane vrijednosti poduzeća (0,200), neto profitnom maržom 
(0,061), povratom na vlastiti kapital (0,208), dok sa pokazateljem temeljne snage zara-
de značajna statistička povezanost gotovo da i ne postoji (0,004).

Ključne riječi: Društvena odgovornost, socijalno-ekonomska prava, 
profitabilnost
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