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DOKTORSKE STUDIJE
Br. 01,7500
Podgorica, 19.09.2024.god.

Na osnovu &l. 64. Statuta Univerziteta Crne Gore, ¢lana 41. Pravila doktorskih studija, Vijece
Ekonomskog fakulteta je na sjednici odrzanoj 19.09.2024.godine donijelo

ODLUKU
1. Utvrduje se da su ispunjeni uslovi iz Pravila doktorskih studija za dalji rad na doktorskoj
disertaciji ,,Analiza moguénosti primjene tradicionalnih i savremenih modela za rano
otkrivanje bankrotstva preduzeéa na trZiStima Crne Gore i Srbije* doktoranda mr
Milice Vuké&evié.
Predlaze se Odboru za doktorske studije i Senatu UCG da formira Komisiju za ocjenu
doktorske disertacije ,Analiza moguénosti primjene tradicionalnih i savremenih
modela za rano otkrivanje bankrotstva preduzeéa na trzistima Crne Gore i Srbije
doktoranda mr Milice Vukéevié u sastavu:
e Prof. dr Milan Lakiéevié, redovni profesor, Ekonomski fakultet Podgorica,
Univerzitet Crne Gore, mentor;
e Prof. dr Ana Lalevi¢ Filipovié¢, redovni profesor, Ekonomski fakultet Podgorica,
Univerzitet Crne Gore, ¢lan;
e Prof. dr Mirko Andri¢, redovni profesor, Ekonomski fakultet u Subotici,
Univerzitet u Novom Sadu, Republika Srbija, ¢lan.
3. Odluka se dostavlja Centru za doktorske studije UCG na dalji postupak.
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OBRAZLOZENJE

Doktorand mr Milica Vukéevié je uradila doktorsku disertaciju ,,Analiza moguénosti primjene
tradicionalnih i savremenih modela za rano otkrivanje bankrotstva preduzeéa na trziStima
Crne Gore i Srbije“, nakon &ega je Komisiji za doktorske studije podnio zahtjev za formiranje
Komisije za ocjenu doktorske disertacije.
Komisija za doktorske studije je, nakon razmatranja dokumentacije, predlozila Vijecu fakulteta da
donese Odluku kojom predlaze Senatu UCG formiranje Komisije za ocjenu doktorske disertacije
»Analiza moguénosti primjene tradicionalnih i savremenih modela za rano otkrivanje
bankrotstva preduzeéa na trziStima Crne Gore i Srhije* ‘doktoranda mr Milice Vukeevic.
Na osnovu izloZenog odlugeno je kao u dispozitivu. ;f%f- B\
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U skladu sa clanom 38 pravila doktorskih studija kandidat je cjelokupna ili dio sopstvenih
istrazivanja  vezanih za  doktorsku  disertaciju publikovao u  casopisu  sa
(SCI/SCIE)/(SSCI/A&HCI) liste kao prvi autor.

‘Spisak radova doktoranda iz oblasti doktorskih studx]a kole je pubhkovao u casoplsima
sa (upisati odgovarajucu listu) 3
SCI/SCIE: Vukcevi¢ M, Lakidevié M, Melovié B, Backovié¢ T, Dudi¢ B. ('70”4) Modera
models for predicting bankruptcy to detect early signals of business failure: Evidence from
Montenegro. PLoS ONE 19(5): 0303793. htps://doi.org/10.1371/journal.pone.0303793

Dodatno, metodologija primijenjena u disertaciji je koristena i u radu:

Laki¢evié M. & Vukéevié, M. (2023). Financial distress prediction: empirical evidence from
Montenegrin electric power companies, 1 Montenegrin International Conference on
Fconotmics & Business, Faculty of Economics, University of Montenegro, 25th - 27th May
2023, Budva Montenegro

ObrazloZenje mentora o koriséenju doktorske disertacije u publikovanim tadovima
Kandidat ]e zajedno sa mentorom, u proteklom periodu radio na objavi rada u SCI/ SCIE
&asopisu, u &emu je i uspio. Uspjedno je primijenio savremene modele za predvidanje poslovnog
neuspjeha (bankrotstva) kompanija. Publikovan rad je direktno povezan sa temom i naslovom
doktorske disertacije.
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Abstract

This paper explores predicting early signals of business failure using modern models for
bankruptcy prediction. It reviews how continuous operations enhance market value,
strengthening competitiveness and reputation among stakeholders. The study involves
medium and large companies in the Montenegrin market from 2015 to 2020, comprising 30
bankrupt and 70 financially stable firms. Logistic regression is also employed to create a
logit model for early detection of bankruptcy signals in companies. This research establishes
the empirical validity of modern models in predicting business failure in the Montenegrin
market, particularly through logistic regression. Significant indicators, such as the Degree of
Indebtedness (DI) and turnover ratio of business assets (TR), exhibit strong predictive
power with a p-value less than 0.001 according to Likelihood ratio tests. The paper under-
scores the potential benefits of bankruptcy prediction for both internal and external stake-
holders, especially investors, in enhancing the competitiveness of Montenegro’s large and
medium-sized companies. Notably, the research contributes by bridging the gap between
theory and practice in Montenegro, as bankruptcy prediction models have not been exten-
sively applied in the market. The authors suggest the possible applicability of the created
logit model to neighboring countries with similar economic development levels. In that
sense, the concept of predicting bankruptcy is positioned as integral to corporate strategy,
impacting the overall reduction of bankruptcies. The paper concludes by highlighting its role
as a foundation for future research, addressing the literature gap in the application of bank-
ruptcy prediction models in Montenegro. The created logit model, tailored to the specific
needs of Montenegrin companies, is presented as an original contribution, emphasizing its
potential to strengthen the competitiveness of companies in the market.

Introduction

A dynamic and unstable business environment, the growth of competition, pronounced
changes, and specific operations in crisis conditions are just some of the factors that
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characterize the way companies operate on the market nowadays [1-3]. Therefore, an impor-
tant question for stakeholders is whether the company, due to numerous market challenges,
will operate in the future or will go bankrupt [4,5]. The above points to the need to predict the
bankruptcy of the company [6], so the developed models are based on indicators from finan-
cial reports, which allow predicting the success of the business entity in the future [7]. The
importance of the indicators from the financial report is shown by the research of the author
Rodriguez-Valencia [8], which used selected indicators to estimate the value of the company.
Users of financial statements want to predict the future performance of companies [9,10] to
make adequate business decisions, from which they will realize a certain benefit in the future
and have the highest return on investment. Additionally, the requirements of the International
Financial Reporting Standards and the International Auditing Standards indicate the issue of
the responsibility of the company’s management, as well as the independent audit of the finan-
cial statements, so that the assumption of the continuity of the company’s operations is sus-
tainable [11-13]. The previously stated, as well as the fact that the models for early detection of
bankruptcy of companies are gaining more and more importance, became the motive for con-
ducting this research. In this regard, an increasing number of bankruptcy proceedings is evi-
dent, which is also confirmed by the Eurostat report [14]. In this way, early indicators of
business failure can be observed in time, so that measures can be taken by the management to
improve the company’s business. To achieve this, decision-makers should have adequate
knowledge, especially in the field of finance and accounting. That way, based on information
obtained from a set of financial reports, the management would be able to recognize early sig-
nals of business failure. Forecasting the business failure of companies, according to previous
research, can be done using a traditional model (based on selected indicators) [15-17], but
also by using existing, modern models (Altman Z“model, Springate model, Zmijewski model,
Kralicek’s model, BEX model, logit model) [18-22] to recognize early signals of business fail-
ure, i.e. determine whether the analyzed company will go bankrupt or not.

However, this topic is still insufficiently researched in countries with a low and medium
level of development, including Montenegro, which is one of the reasons for conducting this
research. The previous research was mainly based on the application of the model to a sample
of small and medium-sized enterprises. In contrast to such research, this work will be based on
the application of a model for predicting business failure on the example of large and medium-
sized enterprises. It is important to point out that by analyzing the literature, according to the
author’s knowledge, there are very few papers that include the integral application of several
models for predicting business failure. It is important to find out which models can be consid-
ered reliable for application, all to prevent the trend of increasing the number of bankruptcy
proceedings, which is also evident in Montenegro. The aforementioned, along with the fact
that, according to the author’s knowledge, no comprehensive research in this field has been
carried out in Montenegro yet, represents an observed literal gap. Analyzing the application of
the model for predicting business failure would also ensure compliance with the principle of
going concern as one of the most important concepts for business operations as well as prepar-
ing financial statements [23], which is an additional motive for conducting this research.

In this way, the research will provide insight into whether it is necessary to create a new
model, adapted to the Montenegrin market, and whether the created logit model will enable
decision-makers to predict the bankruptcy of a company based on pre-selected indicators, or
whether the existing models have a satisfactory level of reliability. In this way, a clearer picture
is provided to the decision-makers regarding the operations of the company. It also indicates
the measures that the management should take to improve the business of the company, and
therefore its competitiveness in the market. In this way, the probability of companies achieving
business failure would be reduced.
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The paper consists of four parts and, in addition to the introduction, contains an overview
of previous research, a description of the methodology, research results and discussion, con-
clusion, and implications, as well as limitations and recommendations for future research.

Literature review

Rapid changes in business, especially during crises and an unstable environment with
advanced technology and increased competition, significantly affect the company’s operations.
Decision makers must continuously research to make more confident business decisions. In
other words, decision-makers, due to the increasing number of business failures of companies
on the market [14], should analyze financial reports. Financial report analysis serves as a tool
for applying bankruptcy prediction models, utilizing various financial indicators to assess a
company’s performance compared to the previous year. These indicators identify areas for
improvement, helping prevent company bankruptcy. Business failure occurs when a company,
regardless of its size or activity, cannot meet its obligations. Therefore, companies that have
experienced business failure have certain indicators in the form of financial indicators, which
point to unsatisfactory ways of doing business operations [24]. For that reason, models for the
early detection of company bankruptcy, created based on financial indicators, are gaining
more and more importance, so it is not surprising that this issue is the subject of research by
numerous authors. Thus, financial distress is one of the most important factors affecting the
solvency of companies. It has influenced the development of models for assessing financial
problems in industrial and financial sectors [25].

In general, models for predicting company bankruptcy can be divided into three groups.
The first group consists of models based on statistical methods. These are univariate and multi-
variate models. This group involves MDA, logit, and probit models [5]. The second group con-
sists of artificial intelligence models, which are more complex to apply. Within these models,
there are Decision Trees, Neural Networks (multilayer perceptron and the novel quantum
neural network), and Support Vector Machines (SVM) [26-29]. The third group consists of
theoretical models for which statistical analysis supports theoretical foundations [20,30]. It is
important to emphasize that Dynamic Stochastic General Equilibrium (DSGE) and Vector
Autoregressive (VAR) models are becoming more and more important and relevant in analyz-
ing business cycles and detecting recessions [31]. However, models for predicting company
bankruptcy can be divided into traditional and modern models [32] and the authors note that
traditional models involve indicators related to property, financial, and profitability analysis
based on financial statements. In contrast, modern models involve the Altman model, Spring-
ate model, Zmijewski model, BEX model, and others. Until the appearance of Beaver’s
research, the first study dedicated to business failure was developed by Charles L. Merwin, and
it was considered the most significant study until the 1960s. However, the univariate analysis
of Beaver [33], who based his study on the sample of 79 bankrupt companies, will be of great
importance for the development of multivariate models for predicting corporate bankruptcy.
The first multivariate model was developed by Altman in 1968, based on five analytical indica-
tors, and was originally developed for the needs of the American market. According to this
model, if the company had a Z-score value greater than 3, the company was characterized by
financial stability. However, since Altman’s original model only applied to manufacturing
companies listed on the stock exchange, over time there was a need to develop models that
also apply to other economic activities, regardless of whether the company is listed on the
stock exchange or not. Thus, the Z’ score model was developed for companies that are not
listed on the stock exchange, and the Z" score model, was intended for companies that do not
belong to the production sector Altman et al. [34].

PLOS ONE | https://doi.org/10.1371/journal.pone.0303793 May 21, 2024 3/19


https://doi.org/10.1371/journal.pone.0303793

PLOS ONE

Modern models for predicting bankruptcy to detect early signals of business failure

In addition to Altman’s model, the Springate model is also important for predicting com-
pany bankruptcy, which classifies companies into two groups: healthy companies and compa-
nies with a high probability of bankruptcy in the next year. The model was formed based on
four indicators (Assets to working capital, EBIT / total assets, EBT / current liabilities, and
Total assets/sales) [35] with a threshold value of 0.862 [36]. An important model for predicting
company bankruptcy was developed by Ohlson in 1980, forming a logit model, to overcome
the shortcomings of the discrimination function [37]. Ohlson criticizes previous research on
predicting business failure for using paired samples and not meeting the mandatory assump-
tions of discriminant analysis. Therefore, logistic regression does not require normality of the
distribution of independent variables, which is a commitment in application to the discrimi-
nant function [38]. Also, the Zmijewski model is well-known in the literature, based on three
analytical indicators (Net Income/Total Assets, Total Liabilities /Total Assets, and Current
Assets / Current Liabilities) [39] and gives the value of the probability function between 0 and
1. The probability of a company going bankrupt within the next year increases as the value
approaches 1[40].

Kralicek’s DF indicator is also used for identifying a crisis in a company for European com-
panies. This indicator can record positive and negative values, where a positive value indicates
the company’s solvency, while a negative value indicates insolvency. The value of this indicator
ranges from -1 to 3. Companies with a DF indicator value greater than 3 belong to companies
with excellent financial stability [41]. The IN99 model was developed in the Czech Republic
based on the application of four analytical indicators (assets/liabilities; EBIT/assets; revenue/
assets; assets/(short-term liabilities and short-term bank loans)) to assess the success of the
company’s operations by the owner [41]. It indicates that if the value of the indicator is more
than 2.07, it is a healthy company, while if the value is less than 0.684, the company is bank-
rupt. The indicator value, obtained between the upper and lower limits, indicates that the com-
pany is in the "grey" zone [42]. In contrast to the IN99 model, the IN05 model was developed
in the Czech Republic for the needs of creditors to evaluate the company’s performance.
Depending on the value of the indicator, companies are classified as healthy ones, if the value
is more than 0.5, that is, the company is bankrupt if the value is less than 0.9. In addition to the
previously mentioned models, the BEX model is developed for the Croatian market and
intended for evaluating the performance of companies on the capital market. It was formed
based on four indicators (the ratio between (EBIT) and total assets, the ratio of net operating
profit to equity capital, the ratio of working capital to total assets, ratio of theoretically free
money from all activities) [43] from the financial report and it indicates that if the value of the
BEX indicator is greater than 6, the company operates with outstanding results, while if the
value is less than 0, the company operates on the unsatisfactory way [44]. The application of
neural network models, decision trees Support Vector Machines, and Restricted Boltzmann
Machine, represents new approaches to predicting bankruptcy based on artificial intelligence
[28]. The previously mentioned models of artificial intelligence can find a foothold in the mar-
ket, but they are complex for application and interpretation of the obtained results. However,
these models still do not always provide the most accurate results [20]. How important statisti-
cal models are for the analysis of this issue for decision-makers is best shown by the research
of numerous authors, who apply them to examine whether there is a probability that the ana-
lyzed company records a business failure on the market [24,45,46]. Unlike the previous
authors, the logit model and Altman’s Z score were applied to predict the bankruptcy of small
and large companies in Asia, whereby the subject of the analysis is to determine which of these
two models is more reliable for predicting business failure [47]. A similar study was conducted
in Jordan where Altman’s Z score and the Kida model were applied to predict corporate bank-
ruptcy [48]. The research conducted in Pakistan examined the ability of financial indicators
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and Altman’s Z model to predict bankruptcy in the textile sector. [16]. In the same country, a
study was conducted on the application of the Altman and Abbas model to predict bankruptcy
of non-financial companies listed on the stock exchange [49].

The application of Altman’s Z score is shown in research conducted in Sri Lanka, where the
subject of research was the possibility of predicting the bankruptcy of listed manufacturing
companies [18]. Unlike the previously mentioned, the application of Altman’s model in the
market of the same country was analyzed, but in this case for the trade sector [50]. The predic-
tion of company bankruptcy was also carried out in Tehran, to determine the possibility of
predicting bankruptcy for listed companies using the Altman, Springate, Zmijewski, and Gro-
ver models [21]. The results obtained using these models indicated good predictive capabilities
for predicting business failure. The application of artificial intelligence models was the subject
of research to compare the ability to predict the bankruptcy of companies using these models
to Altman’s Z model [51]. Unlike the previous authors, who aimed to analyze the application
of the model for predicting the bankruptcy of companies in one country for a specific market
segment, the author Alaminos et al. [20], applying the logit model, investigated the possibility
of forming a global model that can be applied to predict the bankruptcy of companies. Thus, it
covered the regions of Asia, Europe, and America. Logistic regression was also applied in Alba-
nia to predict the bankruptcy of companies [52]. In order to predict the bankruptcy of small
companies in Romania, during the financial crisis, the models of Altman, Toffler’s model and
the logistics model were applied [53]. Logit and probit models were used to analyze the poten-
tial for predicting company bankruptcy in the Russian market [54]. The application of Alt-
man’s model was also tested in Italy, on companies listed on the stock exchange [55].

The possibility of applying a model for predicting company bankruptcy was implemented
in Croatia analyzing company bankruptcy using logistic regression, on the example of small
and medium-sized enterprises [56]. Also, in the same country it was examined the possibility
of predicting company bankruptcy, based on relevant financial indicators of liquidity, sol-
vency, and profitability for small and medium enterprises [57].

By applying the corrected model Z", an analysis of the creditworthiness of companies in
Serbia was carried out to determine the probability of bankruptcy [58]. In the Serbian market,
it was researched the example of manufacturing companies, using logistic regression, to ana-
lyze the possibility of predicting company bankruptcy [59]. The beginning of research on
models for predicting company bankruptcy in Montenegro was related on the application of
seven selected financial indicators and four models for the possibility of predicting the bank-
ruptcy of a company [32].

Based on previous research and the variety of models and methods available in the field of
business difficulties research, it can be concluded that the most widely used models in the mar-
kets are those based on statistical methods and financial indicators [60,61]. Also, it can be seen
that this problem is current and popular among authors around the world and models for pre-
dicting bankruptcy are applied regardless of the size, activity of the company, and the market
in which they operate. However, despite the great importance of these models for maintaining
the stability of the company’s operations, they are rarely applied in Montenegro, which is also
an observed literature gap. Therefore, this paper will analyze the possibility of applying mod-
ern models for the early detection of bankruptcy of companies in the Montenegrin market.
The goal is to determine the reliability of their application for the mentioned market and
obtain the parameters of financial analysis that contribute the most to predicting business fail-
ure, using logistic regression, intended for the Montenegrin market and economy, to ulti-
mately reduce the number of bankruptcy proceedings. In this way, the gap between theory and
practice will be bridged and a conclusion will be reached on whether it is necessary to create a
new model for the Montenegrin market or whether the existing models have nevertheless, a
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satisfactory level of reliability for the application. It should make it easier for managers to
make business decisions. It is important to point out that maintaining a long-term business
company’s competitiveness in the market is significant, considering that Montenegro needs to
have a stable economy. However, to achieve this goal, healthy large and medium-sized compa-
nies are necessary, especially those in which the state has a majority share. The aforementioned
is also significant due to the fulfillment of the conditions for accession to the European Union,
specifically Chapter 6, which is related to corporate governance.

Materials and methods

Taking into account previous research, as well as the identified literature gap and the aim of
the research, this paper will examine whether modern models such as Altman’s Z" model,
Springate model, Kralicek’s model, Zmijewski model and BEX model [21,32,34,36,40,41,57]
reliable for application on the Montenegrin market. Previous research has focused on the anal-
ysis of individual models, but until now, according to the author’s knowledge, no research has
been conducted that had a combination of models for predicting business failure as a subject,
on the example of large and medium-sized companies. Following the above, the hypotheses
were formulated:

HI: Altman’s Z”Model is reliable for predicting the business failure of large and medium-sized
enterprises in Montenegro.

H2: The Springate model is reliable for predicting the business failure of large and medium-sized
enterprises in Montenegro.

H3: The Zmijewski model is reliable for predicting the business failure of large and medium-sized
enterprises in Montenegro.

H4: Kralicek’s DF model is reliable for predicting the business failure of large and medium-sized
enterprises in Montenegro.

Hb5: The BEX model is reliable for predicting the business failure of large and medium-sized
enterprises in Montenegro.

Global and regional research used frequency-based indicators from previous studies to cre-
ate a logit model for predicting business failure [24,45,52]. However, despite this, this model
was not the subject of the author’s analysis and application in this area in Montenegro, which
will further overcome the observed literature gap. Therefore, the sixth hypothesis was formal-
ized and will be tested using logistic regression. In other words, by applying logistic regression,
it will be determined which of the analyzed indicators of financial analysis (degree of indebted-
ness, business asset turnover ratio, EBIT, general liquidity ratio, ROA, and ROE), selected
based on previous research) have the greatest statistical significance for predicting business
failure of large and medium enterprises in Montenegro.

He6: The degree of indebtedness and the turnover ratio of business assets have a statistically signif-
icant influence on the prediction of business failure of enterprises in Montenegro.

Following the previously formulated hypotheses, a conceptual research model was created,
shown in Fig 1.

Based on the conceptual model, it can be seen that the research is based on the application
of five moderns, and specially created logit model intended for the Montenegrin market. For
each of the five models, data will first be collected based on the official financial reports of the
company (Balance Sheet, Income Statement, and Cash Flow Statement) and then the indica-
tors will be calculated. Each of these models has its score, and according to the value obtained
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Altman Z* Springate Zmijewski Kralicek BEX Logit
model model model model DF model model
H2 H3 H4 H5
H H6
Possibility to predict

bankruptcy

Yes No

Source: authors' processing
Fig 1. Conceptual model of research.

https://doi.org/10.1371/journal.pone.0303793.9001

from the analysis, it will be determined whether the company operates in the bankruptcy zone,
the gray zone of business with the possibility of recovery and improvement, or whether it is
still a question of financially healthy companies. As a special type of modern model, logistic
regression will be applied in the paper to create a logit model, created based on the specifics of
the Montenegrin economic environment.

The methodology of this research is based on the application of modern models (Altman’s
Z" model, Springate model, Kralicek’s DF model, Zmijewski’s model, and BEX model) to
detect early signals of the possible bankruptcy of the company. It is important to point out that
the models were selected based on their popularity, relevant literature, availability of data, as
well as technological possibilities for conducting research. The research involved medium and
large companies that operate, or operate in the Montenegrin market. In other words, accord-
ing to the Law on Bankruptcy and the list obtained by the Central Registry of Montenegro,
companies that went bankrupt in the period from 2015 to 2020 were selected. Therefore,
medium and large companies that went bankrupt were included in the research. Besides that,
more than twice as many healthy companies will be included in the research, which is in line
with previous studies [24,52,62]. The criterion for selection of large and medium-sized enter-
prises was based on the Law on Accounting, which defined medium-sized enterprises as those
with an average number of employees in the business year up to 250, total annual income up
to 40,000,000 €, or total assets up to 20,000.000 €. Large companies are those that meet two of
the three criteria IFAC [63]. These categories of business entities are important because they
employ the largest number of employees in their companies, viewed per individual company,
and generate the highest business results, which is particularly important for the state and due
to the establishment of an adequate fiscal policy. In addition, these companies must compile
and publicly publish a complete set of financial reports, which is important due to the avail-
ability of data, and therefore the application of models for predicting business failure. All of
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the above is the basis for the establishment of good corporate practice in Montenegro, and the
company’s operations on a healthy and sustainable basis. It means that the application of a
model for predicting business failure is a segment that should be analyzed in companies to ful-
fill the principle of going concern and enable good corporate governance. This is especially
important taking into account that Montenegro is in the process of joining the EU and the
important chapter that it needs to close is related to the arrangement of the corporate gover-
nance and the establishment of the foundations that will greatly contribute to that goal. It is
important to emphasize that in some large and medium-sized enterprises in Montenegro, the
state is the majority owner, and therefore the operations of these companies are particularly
important for the Montenegrin market and the economy as a whole.

For each observed company (a sample of 30 companies) that went bankrupt, modern mod-
els will be applied to assess the reliability of their application for predicting bankruptcy. For
example, if the company went bankrupt in 2016, the application of modern models will be car-
ried out based on the financial statements for 2015, to see whether these models predict the
bankruptcy of the company in the following year, or this case in 2016. The final decision on
whether the models are reliable or not is made based on a comparison of the number of bank-
rupt companies and the number of bankrupt companies. For healthy companies, the research
was conducted on a sample of 70 large and medium-sized companies, based on financial
reports (balance sheet and income statement), taken from the website of the Revenue and Cus-
toms Administration of Montenegro [64]. It is important to emphasize that this segment of
the research was conducted in such a way that the data was taken from the white list of taxpay-
ers for 2020, and based on the report from 2019, we want to predict whether the company will
record business continuity in 2020. After the application of modern analysis, with the help of
logistic regression, based on the most represented financial indicators in the literature (Debt
ratio, Asset Turnover Ratio, EBIT, Current Liquidity Ratio, ROA, and ROE) it is possible to
make the conclusion which parameters have the most influence on predicting the bankruptcy
of large and medium-sized enterprises in Montenegro.

Modern models that will be applied in this research are Altman’s Z” model, the Springate
model, the Zmijewski model, Kralicek’s model, the BEX model, and Logistic regression. It is
important to point out that each of the mentioned models was explained in the previous part
of the paper through a review of the literature. In this part, the equations of the model will be
given with the analytical parameters that make them up, as well as the threshold values based
on which the decision on the financial condition of the company is made. The foregoing is
given in Table 1.

Results and discussion

To examine the claims presented through the formulated hypotheses, modern models were
applied. Table 2 shows how many companies for which the applied models predict bank-
ruptcy. Also, it represents how many of them would continue to operate according to the
going concern principle.

The previous table shows that most of the applied models, out of a total of 30 large and
medium-sized companies that are bankrupt, predicted that the observed companies would go
bankrupt. However, the analysis found that Altman’s Z" model only predicted bankruptcy for
40% of the companies in the sample, which was not expected, especially considering that it is a
model that records good predictive performance in most of the studies in which it was applied.
However, although this model is intended for developing markets, the results of the research
showed that it is not reliable enough for application in the Montenegrin market, thus the claim
given by the first hypothesis was not confirmed. The result obtained in this way follows the
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Table 1. Overview of modern models for predicting business failure.

Models Equation Indicators Threshold values Source
Altman’s Z" = 6.56-X1+3.26-X2 X;—Working Capital/Total Assets | Z" > 2.6—financially successful [58],
Z”model +6.72-X3+1.05-X4 X,—Retained Earnings/ companies [65], [66]

Total Assets Z">1.11,and Z" <2.59, the gray area
X;—EBIT/ Total Assets of business operations,
X,—Book value of equity/Book Z" < 1.10—financially unsuccessful
value of total liabilities companies
Springate SS =1.03-X1+3.0-X2 X;—Working Capital/Total Assets | SS < 0.862, Potentially [66],
model +0.66-X3+0.4-X4 X,—Net profit before interest and Bankrupt. [67], [68]
tax / Total assets
X;—Net profit before tax / current
liabilities
X4—Sales / Total assets
Zmijewski 77 = -4.336-4.513-X1 X,—Net Income / Total Assets A probability function greater than 0.5 [36],
model +5.679-X2+0.004-X3 X2—Total Liabilities / Total Assets | represents a higher probability of [67], [69]
X;—Current Assets / Current bankruptcy.
Liabilities
Kralicek’s DF = 1.5-X1+0.08-X2 X;—net cash flow/total liabilities DF >3.0 Excellent [41], [70]
model +10-X3+5-X4+ X,—total assets/total liabilities DF >2.2 Very good
0.3-X5+0.1-X6 X;—profit/total assets DF >1.5 Good
X,—profit/operating income DF >1.0 Average
Xs—inventories/operating income | DF>0.3 Bad
Xs—operating income/total assets | DF = 0.3 Beginning of insolvency
DF<0.0 Moderate insolvency
DF<-1.0 The striking insolvency
BEX model BEX = EX;—EBIT/ Total Assets Greater than 6.01 for 4 years in a row [44]
0.388-EX1+0.579-EX2 EX,—Net Income /(Equity - cost of | —World class
+0.153-EX3+ capital) Greater than 6.01- World-class
0.316-EX4 EX;—Working Capital / Total candidate
Assets 4.01-6.00 Excellent
EX4 - (5-(Net income + depreciation | 2.01-4.00 Very good
+ amortization))/Total liabilities 1.01-2.00 Good
0.00-1.00 Borderline
Negative—The company’s existence
threatened
Logistic P(Z) = 1oz = 1/(1 + exp(—(a + blxl + -+ + bnXn)) | P(z)-the probability of an event, The probability ranges from 0 to 1 [20], [71]
regression exp - base of natural logarithm,
xi—(i=1,...,n) -- independent
variable,
- line segment
bi-(i = 1,.. .,n)-regression
coefficients.
Source: Authors’ processing.
https://doi.org/10.1371/journal.pone.0303793.t001
Table 2. Modern models-companies in bankruptcy.
Models Results
Altman Z” model Bankrupt 12 0.40
Non—Bankrupt 18 0.60
Springate model Bankrupt 30 1.00
Zmijewski model Bankrupt 24 0.80
Non—Bankrupt 6 0.20
Kralicek model Bankrupt 30 1.00
Bex model Bankrupt 30 1.00
Source: Authors’ processing.
https://doi.org/10.1371/journal.pone.0303793.t002
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findings obtained in the research of the author Heaton [72]. Evident differences in the degree
of reliability of the application of Altman’s Z" in economies, such as the Montenegrin one,
stem from the different economic environments and legal regulations that characterize the
operations of companies.

Unlike Altman’s Z" model, Zmijewski’s model classified 24 companies, or 80% of them, as
bankrupt, which indicates that it can be applied to the Montenegrin market to predict business
failure. In this way, the third hypothesis was confirmed, and it can be considered reliable for
application in Montenegro. That the Zmijewski model is significant for predicting business
failure was also confirmed through research by Aminian et al. [21]. The aforementioned find-
ing is particularly important because it was conducted on a sample of large companies, which
proved that the Zmijewski model has a foothold for predicting bankruptcy over defined busi-
ness entities. Also, that it is a model that can be considered reliable, was confirmed in the
research conducted in Serbia, which has a similar level of development as Montenegro Index
of Global Competitiveness [73]. Significantly, the Springate, DF, and BEX models predict that
all analyzed companies (which are bankrupt) will indeed go bankrupt, which is a 100% effect,
thus confirming the second, fourth, and fifth hypotheses. That the Springate model is reliable
for predicting business failure was also confirmed through the results of research by Wahyu-
ningsih & Venusita [74] and Aminian et al. [21]. Unlike the author Salki¢ [75], who indicated
in his research that Kralicek’s DF model cannot be considered reliable for predicting the bank-
ruptcy of companies in Bosnia and Herzegovina, which is also a developing country like Mon-
tenegro, the findings of this research indicate 100% reliability on a defined sample. A
significantly lower level of reliability was also pointed out in the research of the author Miji¢
[76], who indicated that by applying Kralicek’s DF model, bankruptcy is predicted for 60%
(observed from the point of view of those who are bankrupt). When it comes to the results of
the BEX model, its reliability on the Montenegrin market is almost the same as the market for
which it was created [44]. Additionally, to show whether these models predict the continuity
of business of healthy companies, modern models were also applied, and the results are shown
in Table 3.

Based on the previous table, it can be seen that the most reliable model that indicates that
companies will continue to operate in the next year is Altman’s Z" model, which for 69 compa-
nies, i.e., 99% of the sample, indicated the continuation of operations. In addition to Altman’s
model, the BEX model also recorded a level of reliability higher than 90%, which indicated
business continuity for 65 companies in the following year. In addition to these two models,

Table 3. Modern models for predicting bankruptcy—"healthy companies".

Models Results Probability
Altman Z” model Bankrupt 1 0.01
Non—Bankrupt 69 0.99
Springate model Bankrupt 36 0.51
Non—Bankrupt 34 0.49
Zmijewski model Bankrupt 11 0.16
Non—Bankrupt 59 0.84
Kralicek model Bankrupt 20 0.29
Non—Bankrupt 50 0.71
BEX model Bankrupt 5 0.07
Non—Bankrupt 65 0.93

Source: Authors’ processing.

https://doi.org/10.1371/journal.pone.0303793.t003
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the Zmijewski and DF models also achieve significant reliability, which classified 84% and 71%
of companies, respectively, as operating following the principle of going concern. The model
that is considered insufficiently reliable is the Springate model, which characterizes only 34
companies as healthy. Therefore, it can be concluded that all the analyzed modern models,
except for the Springate model, can be applied in the Montenegrin market to assess the conti-
nuity of business of the analyzed companies.

The results of the logistic regression show that by applying the reliability quotient test to
examine the significance of the coefficients in the model, it was indicated that the values of the
credibility quotient test are statistically significant, which means that the model with intro-
duced financial indicators is statistically significant (Table Al in S1 Appendix).

The results of the Likelihood Ratio test indicate which one of the listed financial indicators
has a statistically significant effect on explaining the probability of bankruptcy of a certain
company. The importance of this test is reflected in the fact that the significance of the influ-
ence of variables is seen through the measurement of individual independent influences on the
dependent variable, which cannot be done in the case of evaluating logistic regression. The
results of the Likelihood ratio test indicate that for predicting the bankruptcy of the company,
the influence of the financial indicators Degree of Indebtedness (DI) and the turnover ratio of
business assets (TR) is significant. Table A2 in S1 Appendix provides an assessment of the
parameters included in the creation of the logit model with a confidence interval of 95%

To assess the significance of each financial indicator to assess the company’s bankruptcy, it
is necessary to analyze the results of the Wald test. The initial hypothesis of the Wald test
claims that the value of the parameter with the given explanatory variable is equal to zero, that
is, that variable does not significantly affect the assessment of company bankruptcy. The results
of the Wald test for the initial logistic regression are identical to the results of the reliability
coefficient test and indicate that DI and TR are the only financial indicators that can statisti-
cally significantly influence the assessment of company bankruptcy. Therefore, a new logistic
regression of company bankruptcy assessment was evaluated below, in which the financial
indicators DI and TR appear as explanatory variables (Tables 4-6).

The results of the reliability coefficient test showed that the bankruptcy model with explana-
tory variables DI and TR are more significant than the bankruptcy model without these
explanatory variables.

The chi-square statistic is the difference in -2 log-likelihoods between the final model and a
reduced model. The reduced model is formed by omitting an effect from the final model. The
null hypothesis is that all parameters of that effect are 0.

Table 4. Case processing summary.

Case Processing Summary

N Marginal Percentage
Bankruptcy .00 70 70.0%
1.00 30 30.0%
Valid 100 100.0%
Missing 0
Total 100
Subpopulation 100*

a. The dependent variable has only one value observed in 100 (100.0%) subpopulations.

Source: Authors’ processing.

https://doi.org/10.1371/journal.pone.0303793.t1004
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Table 7. Parameter estimates.

Table 5. Model fitting information.

Model Fitting Information

Model Model Fitting Criteria Likelihood Ratio Tests
-2 Log Likelihood Chi-Square df Sig.
Intercept Only 122.173
Final 59.742 62.430 2 <.001
Source: Authors’ processing.
https://doi.org/10.1371/journal.pone.0303793.t005
Table 6. Likelihood ratio tests.
Effect Model Fitting Criteria Likelihood Ratio Tests
-2 Log Likelihood of Reduced Model Chi-Square df Sig.
Intercept 72.144 12.401 1 <.001
DI 97.304 37.561 1 <.001
TR 95.932 36.189 1 <.001

Source: Authors’ processing.

https://doi.org/10.1371/journal.pone.0303793.t006

The coefficient ratio test, which examines the individual influence of the explanatory vari-
ables of the new logistic regression model of bankruptcy, shows that DI and TR are significant
variables for assessing the chance of bankruptcy of a certain company, which was confirmed
by parameter estimation with a confidence interval of 95% (Table 7).

The initial hypothesis of the Wald test, according to which the parameters along with the
explanatory variables DI and TR are equal to zero, can be rejected with a risk of error of 1%.
It can be concluded that all parameters of the logistic regression of the assessment of com-
pany bankruptcy are statistically significant. Companies that did not go bankrupt have a
0.049 times lower chance of having a higher level of indebtedness than companies that went
bankrupt. Companies that are not currently in a state of bankruptcy have a 21,085 times
higher turnover ratio of business assets compared to companies that have gone bankrupt.
The importance of the TR parameter was also confirmed in the research of the author Ptak-
Chmielewska [77], who, unlike this research, applied LDA and SVM methods and found
that the turnover ratio of business assets is significant for predicting the bankruptcy of com-
panies. The authors Ogashi et al. [78] used logistic regression to prove that the turnover
coefficient of business assets and the degree of indebtedness are statistically significant vari-
ables for predicting business failure, among others. This finding is in contrast to the study
conducted by Ptak-Chmielewska [77].

Bankruptcy * B Std. Error Wald df Sig. Exp(B) 95% Confidence Interval for Exp(B)
Lower Bound Upper Bound
.00 Intercept 1.916 .640 8.954 1 .003
DI -.050 .012 16.248 1 <.001 951 929 975
TR 3.082 .869 12.593 1 <.001 21.805 3.974 119.628
Source: Authors’ processing.
a. The reference category is non—bankruptcy.
https://doi.org/10.1371/journal.pone.0303793.t1007
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Conclusions

Bearing in mind presented in this paper, it can be concluded that early signals of business fail-
ure of companies in Montenegro can be observed based on financial reports. However, for this
to be possible, the financial reports must be prepared following IAS, IFRS, and EU Directives,
while it is important to emphasize that the accounting information contained in the reports
should be relevant and precise, thus reducing the possibility of materially significant errors,
which greatly influence decision makers when making business decisions.

In this sense, the quality of financial reports should be confirmed by independent persons,
i.e., auditors, so an additional goal is to increase the quality of the audit of financial statements.
In this way, it is possible to influence the provision of financial stability, which is increasingly
threatened by the presence of various forms of speculation, which in the long term may
threaten business continuity [79]. This is because the financial failure of companies represents
a problem for the economy of a country, and therefore it is not surprising that bankruptcy pro-
cesses have become an international problem, due to the internationalization of business.
Based on the above, it is clear why the number of bankruptcy proceedings is seen as a kind of
indicator of the strength and success of national and regional economies, and therefore it is
important to have accurate and reliable instruments based on adequate accounting informa-
tion, for early bankruptcy prediction.

Many bankruptcy prediction models have been developed in theory and practice. In addi-
tion to the traditional model, based on the analysis of the property, financial, and profitability
position of the company, in practice, there are models based on mathematical and statistical
methods. However, to apply modern models, it is necessary to know and understand the indi-
cators of financial analysis, as the basis for the analysis of the traditional model. This is because
some modern models were created by combining financial indicators.

The results of modern models applied in the Montenegrin market depend on the model
that was applied and the threshold value about which it was observed whether the company
achieves good or bad business operations. Altman’s Z" model classified 40% of the 30 analyzed
companies in bankruptcy as going bankrupt, while the remaining 60% indicated that they
would continue doing business in the future. Analysis shows that out of the 70 analyzed
"healthy" companies, modern models 69 entities classify as healthy ones, and only one com-
pany, according to the results, would not continue to operate in line with the going concern
principle. Unlike Altman’s Z" model, the Springate model predicted for all bankrupt compa-
nies that it will start, which makes the effect of this model 100% for the sample of bankrupt
companies, while the analysis of "healthy" companies shows that this model, out of a total of 70
companies, predicted business continuity only for 33. Furthermore, the Zmijewski model
showed that out of 30 bankrupt companies, 80% of them will go bankrupt, while out of a sam-
ple of 70 healthy companies, it classified 60 as companies with good business performance.
Kralicek’s and BEX’s models, like European models, predict bankruptcy for all companies that
are in bankruptcy, while for "healthy" companies, Kralicek’s model predicts that 75% of them
will continue to operate in the next year. The BEX model indicates that out of 70 companies,
only 11 are doing well, while 4 companies are classified as going bankrupt. This model showed
that as many as 55 companies are characterized by borderline operations, which means that
their business excellence is positive, but not satisfactory.

Therefore, a general conclusion can be made that all but Altman’s Z" model can be said to
have a sufficient level of reliability for predicting early signals of bad business. Also, by apply-
ing logistic regression, it was determined that the degree of indebtedness of the company and
the turnover ratio of business assets have the greatest influence on predicting the bankruptcy
of companies in Montenegro.

PLOS ONE | https://doi.org/10.1371/journal.pone.0303793 May 21, 2024 13/19


https://doi.org/10.1371/journal.pone.0303793

PLOS ONE

Modern models for predicting bankruptcy to detect early signals of business failure

It is important to point out that the research results emphasized the unsatisfactory opera-
tions of financially "healthy" companies, which should become a clear signal to the decision-
makers in the company. This is because if early signals are noticed in time, timely action can
be taken and bad business can be prevented in the future. On the aforementioned, the practi-
cal, theoretical, and methodological contribution of the research is based.

The main practical contribution is reflected in the examination of the reliability of the appli-
cation of traditional and modern models for predicting company bankruptcy, but also in the
creation of own models, which is also a methodological contribution, intended primarily for
the Montenegrin market to preventing the occurrence of business failure, and then for all mar-
kets of the countries which are at a similar level of economic development. In this way, more
efficient and safer business decision-making is directly affected, which is especially important
for managers at all levels. It also provides an insight into the direction in which additional
knowledge and skills of decision-makers in Montenegro, as a transition country, should be
developed in terms of the possibility of applying these models, bearing in mind the specific
market requirements. In other words, the business of companies should be supported by
advanced knowledge of finance, accounting, and statistics. This is the first research in this
scope, according to the knowledge of the author, of the mentioned problem, which will be real-
ized in Montenegro, as a transition country, which is his special practical and theoretical con-
tribution. Hence, the existing literature is given additional value by analysing the concept of
company bankruptcy through the application of the most significant models in this area, so
this paper gains particular importance and at the same time becomes the basis for directing
future research in this area, which will bridge the observed literature gap. The obtained results
can serve managers and other decision-makers as guidelines for further improvement of the
company’s operations to advance business performance, but also to strengthen the competi-
tiveness of the company, especially if it is taken into account that Montenegro is a transitional
country and that the competitiveness of companies with continuous operations is their pri-
mary goal. This will also fulfil the requirements of the International Financial Reporting Stan-
dards and the International Auditing Standards related to the way of doing business respecting
the principle of going concern. In other words, decision-makers must be aware that adequate
knowledge and skills, as well as trend monitoring, are prerequisites for the development and
better usage of bankruptcy prediction models. Therefore, it is not enough to decide on the
application of the model, but to essentially implement them and finally to consider their
effects. Therefore, the concept of predicting the bankruptcy of a company should be seen as
part of not only business but also corporate strategy, which directly affects the reduction of the
number of companies in bankruptcy.

However, it is important to point out that the analysis of this paper implied the prediction
of business failure based on financial statements for the year before the onset of bankruptcy.
The authors of the research, due to the unavailability of financial reports for the periods before
the onset of bankruptcy, did not take into account a wider time frame, which is one of the limi-
tations of the work. In this way, it was not possible to observe the trend of the calculated indi-
cators throughout the period. Another limitation stems from the fact that the research covers
only the Montenegrin market, which means that future research can also cover other countries
of the Western Balkans, which will provide a clearer insight into the way companies operate in
this market, draw general conclusions that can help managers at all levels to detect early signals
of business failure.

In terms of methodology, five modern models were included along with the creation of a
logit model, so future research can apply the same models in other countries to examine their
level of reliability and draw general conclusions based on comparative analysis. Also, future
research can include other models for predicting business failure, and test the level of reliability
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of the created logit models for predicting business failure. And finally, further research on this
topic can also include artificial intelligence models, to examine the level of their reliability for
application in the Montenegrin market.

Supporting information

S1 Appendix. Logistic regression estimation output.
(DOCX)

S1 Data.
(XLSX)

Author Contributions

Conceptualization: Milica Vukcevi¢, Boban Melovi¢, Tamara Backovi¢, Branislav Dudi¢.
Data curation: Milica Vukéevi¢, Milan Lakicéevié.

Formal analysis: Milica Vukéevi¢, Boban Melovi¢, Tamara Backovi¢, Branislav Dudi¢.
Investigation: Milica Vukéevi¢, Milan Lakicevié.

Methodology: Milica Vuk¢evi¢, Tamara Backovic.

Resources: Milica Vukéevi¢, Milan Lakicevié.

Supervision: Boban Melovic.

Validation: Boban Melovi¢, Tamara Backovi¢, Branislav Dudi¢.

Visualization: Branislav Dudi¢.

Writing - original draft: Milica Vukéevi¢, Milan Lakic¢evi¢, Boban Melovi¢.

Writing - review & editing: Milica Vukcevié.

References

1. Ahlstrom D, Arregle J-L, Hitt MA, Qian G, Ma X, Faems D. Managing technological, sociopolitical, and
institutional change in the New Normal. J Manag Stud [Internet]. 2020; 57(3):411-37. Available from:
https://doi.org/10.1111/joms.12569

2. Pogodina TV, Muzhzhavleva TV, Udaltsova NL. Strategic management of the competitiveness of indus-
trial companies in an unstable economy. J Entrep. Sustain Issu [Internet]. 2020; 7(3):1555-64. Avail-
able from: https://doi.org/10.9770/jesi.2020.7.3%289).

3. Arokodare Asikhia. Strategic agility: Achieving superior organizational performance through strategic
foresight. Global Journal of Management and Business Research [Internet]. 2020;7—16. Available from:
https://doi.org/10.34257/gjmbravol20is3pg7

4. Jaffari AA, Ghafoor Z. Predicting corporate bankruptcy in Pakistan A comparative study of multiple dis-
criminant analysis (MDA) and logistic regression. Research Journal of Finance and Accounting. 2017; 8
(3):81-100. ISSN 2222-1697 (Paper) ISSN 2222-2847 (Online).

5. Nanayakkara KGM, Azeez AA. Predicting corporate financial distress in Sri Lanka: an extension to Z-
score model. International Journal of Business and Social Research. 2015; 5(03):41-56. Available
from: https://thejournalofbusiness.org/index.php/site/issue/view/42.

6. Fernandez-Gamez MA, Soria JAC, Santos JAC, Alaminos D. European country heterogeneity in finan-
cial distress prediction: An empirical analysis with macroeconomic and regulatory factors. Econ Model
[Internet]. 2020; 88:398—407. Available from: https://doi.org/10.1016/j.econmod.2019.09.050

7. Rashid A, Abbas Q. Predicting Bankruptcy in Pakistan. Theoretical & Applied Economics. 2011; 18(9).

8. Rodriguez-Valencia L., Lamothe-Fernandez P., & Alaminos D. (2023). The market value of SMEs: a
comparative study between private and listed firms in alternative stock markets. Annals of Finance.
Available from: https://doi.org/10.1007/s10436-022-00420-z

PLOS ONE | https://doi.org/10.1371/journal.pone.0303793 May 21, 2024 15/19


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0303793.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0303793.s002
https://doi.org/10.1111/joms.12569
https://doi.org/10.9770/jesi.2020.7.3%289
https://doi.org/10.34257/gjmbravol20is3pg7
https://thejournalofbusiness.org/index.php/site/issue/view/42
https://doi.org/10.1016/j.econmod.2019.09.050
https://doi.org/10.1007/s10436-022-00420-z
https://doi.org/10.1371/journal.pone.0303793

PLOS ONE

Modern models for predicting bankruptcy to detect early signals of business failure

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

Alam TM, Shaukat K, Mushtag M, Ali Y, Khushi M, Luo S, et al. Corporate bankruptcy prediction: An
approach towards better corporate world. Comput J [Internet]. 2021; 64(11):1731-46. Available from:
https://doi.org/10.1093/comjnl/bxaa056

Panigrahi C. M. A. Validity of Altman’s “Z’score model in predicting financial distress of pharmaceutical
companies. NMIMS journal of economics and public policy, (2019); 4(1).

Winarta W, Kuntadi C. Literature review: The effect of company size, company growth, and company
liquidity on going concern audit opinion. Dinasti International Journal of Economics, Finance & Account-
ing [Internet]. 2022; 3(4):430-7. Available from: https://doi.org/10.38035/dijefa.v3i4.1438

Begovi¢ SV, Tomasevi¢ S, Momcilovi¢ M. External audit in the function of assuring the correctness of
the assumptions about the going concern assumption. BizInfo (Blace) Journal of Economics. 2022; 13
(1):49-55. Available from: https://doi.org/10.5937/bizinfo2201049V

Abadi K, Purba DM, Fauzia Q. The Impact of Liquidity Ratio, Leverage Ratio, Company Size, and Audit
Quality on Going Concern Audit Opinion. Jurnal Akuntansi Trisakti. 2019; 6(1):69-82.

Eurostat. Q2 2023: Business bankruptcies at highest level since 2015 [Internet]. Eurostat. 2023 [cited
2024 Mar 7]. Available from: https://ec.europa.eu/eurostat/en/web/products-eurostat-news/w/ddn-
20230817-1.

Correa-Mejia DA, Lopera-Castafo M. Financial ratios as a powerful instrument to predict insolvency; a
study using boosting algorithms in Colombian firms. Estud Gerenc [Internet]. 2020;229-38. Available
from: https://doi.org/10.18046/j.estger.2020.155.3588

Awais M, Hayat F, Mehar N, Hassan W. Do Z-Score and Current Ratio have the Ability to Predict Bank-
ruptcy? Developing Country Studies. 2015; 5:30-6. ISSN 2224-607X (Paper) ISSN 2225-0565
(Online).

Sahu PA, Charan P. Ratio analysis is an instrument-For decision making-A study. Asia Pacific Journal
of Research. 2013; 1(8):36—41. ISSN 2320-5504 (Print).

Anandasayanan S, Subramaniam VA. Predicting Bankruptcy of selected manufacturing companies
listed in Colombo Stock Exchange: Applying Altman’S Z-score. 2017; Available from: https://doi.org/10.
5281/zenodo.376051

Boshkoska M, Prisagjanec M. Business Success and Failure Prediction Software-BEX Model. Eco-
forum Journal. 2017;6(1).

Alaminos D, del Castillo A, Fernandez MA (2018) Correction: A Global Model for Bankruptcy Prediction.
PLOS ONE 13(11): e0208476. Available from: https://doi.org/10.1371/journal.pone.0208476 PMID:
30485378

Aminian A, Mousazade H, Khoshkho Ol. Investigate the ability of bankruptcy prediction models of Alt-
man and springate and zmijewski and Grover in Tehran stock exchange. Mediterr J Soc Sci [Internet].
2016; Available from: https://doi.org/10.5901/mjss.2016.v7n4s1p208

Kozjak SK, Sestanj-Peric T, Besvir B. Assessment of Bankruptcy Prediction Models’ applicability In
Croatia. In: An Enterprise Odyssey International Conference Proceedings. 2014. ISBN 978-953-6025-
91-6.

Manuel Angel Fernandez, José Ramén Sanchez, Alaminos D, Casado G. Predicting going concern
opinion for hotel industry using classifiers combination. International journal of scientific management
and tourism. 2018 Mar 10; 4(1):91-106. ISSN-e 23868570, ISSN 2444-0299.

Ahmadi APS, Soleimani B, Vaghfi SH, Salimi M. Corporate bankruptcy prediction using a logit model:
Evidence from listed companies of Iran. World Applied Sciences Journal. 2012; 17(9):1143-8.

Alaminos D, Fernandez MA. Why do football clubs fail financially? A financial distress prediction model
for European professional football industry. Gherghina SC, editor. PLOS ONE. 2019 Dec 26; 14(12):
0225989 Available from: https://doi.org/10.1371/journal.pone.0225989 PMID: 31877154

Alaminos D, Fernandez SM, Garcia F, Fernandez MA. Data Mining for Municipal Financial Distress
Prediction. Lecture notes in computer science. 2018 Jan 1;296-308. Available from: https://doi.org/10.
1007/978-3-319-95786-9_23

Alaminos D, Esteban |, Fernandez-Gamez MA. Financial Performance Analysis in European Football
Clubs. Entropy. 2020; 22(9):1056. Available from: https://doi.org/10.3390/e22091056 PMID: 33286825

Panchal MH, Bodar MB, Maurya SR, Tatwadarshi PN. An Innovative Approach to Predict Bankruptcy.
VIVA-Tech International Journal for Research and Innovation. 2019; 1(2):1-6. ISSN (Online): 2581—
7280.

Olson DL, Delen D, Meng Y. Comparative analysis of data mining methods for bankruptcy prediction.
Decis Support Syst [Internet]. 2012; 52(2):464—73. Available from: https://doi.org/10.1016/j.dss.2011.
10.007

Klepac V, Hampel D. Predicting bankruptcy of manufacturing companies in EU. E+M Ekon Manag
[Internet]. 2018; 21(1):159-74. Available from: https://doi.org/10.15240/tul/001/2018-1-011

PLOS ONE | https://doi.org/10.1371/journal.pone.0303793 May 21, 2024 16/19


https://doi.org/10.1093/comjnl/bxaa056
https://doi.org/10.38035/dijefa.v3i4.1438
https://doi.org/10.5937/bizinfo2201049V
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/w/ddn-20230817-1
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/w/ddn-20230817-1
https://doi.org/10.18046/j.estger.2020.155.3588
https://doi.org/10.5281/zenodo.376051
https://doi.org/10.5281/zenodo.376051
https://doi.org/10.1371/journal.pone.0208476
http://www.ncbi.nlm.nih.gov/pubmed/30485378
https://doi.org/10.5901/mjss.2016.v7n4s1p208
https://doi.org/10.1371/journal.pone.0225989
http://www.ncbi.nlm.nih.gov/pubmed/31877154
https://doi.org/10.1007/978-3-319-95786-9%5F23
https://doi.org/10.1007/978-3-319-95786-9%5F23
https://doi.org/10.3390/e22091056
http://www.ncbi.nlm.nih.gov/pubmed/33286825
https://doi.org/10.1016/j.dss.2011.10.007
https://doi.org/10.1016/j.dss.2011.10.007
https://doi.org/10.15240/tul/001/2018-1-011
https://doi.org/10.1371/journal.pone.0303793

PLOS ONE

Modern models for predicting bankruptcy to detect early signals of business failure

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Alaminos D, Belén Salas M. Tourism Stock Prices, Systemic Risk and Tourism Growth: A Kalman Filter
with Prior Update DSGE-VAR Model. Lecture notes in computer science. 2023 Jan 1;167-81. Available
from: https://doi.org/10.1007/97

Lakicevi¢ M, Miji¢ K. Pouzdanost primjene modela za predvidanje ste€aja preduzeca u Crnoj Gori, XIII
Kongres raéunovoda i revizora Crne Gore—Racunovodstvena i revizijska profesija budu¢nosti: Povjer-
enja—Integritet—Transparantnost, 2018 (Oktobar 19-21); p. 139-53.

Beaver WH. Financial ratios as predictors of failure. J Acc Res [Internet]. 1966; 4:71. Available from:
https://doi.org/10.2307/2490171

Altman El, Iwanicz-Drozdowska M, Laitinen EK, Suvas A. Distressed firm and bankruptcy prediction in
an international context: A review and empirical analysis of Altman’s Z-score model. SSRN Electron J
[Internet]. 2014; Available from: https://doi.org/10.2139/ssrn.2536340

Seto AA. Altman Z-Score Model, Springate, Grover, Ohlson, and Zmijweski to Assess the Financial Dis-
tress Potential of PT. Garuda Indonesia Tbk During and After the Covid-19 Pandemic. Enrichment:
Journal of Management. 2022; 12(5):3819-26. Available from: https://doi.org/10.35335/enrichment.
v12i5.923

S, Sembiring TM. Bankruptcy Prediction Analysis of Manufacturing Companies Listed in Indonesia
Stock Exchange. IJEFI. 2015; 5(1):354-9.

Ohlson JA. Financial ratios and the probabilistic prediction of bankruptcy. J Acc Res [Internet]. 1980; 18
(1):109. Available from: https://doi.org/10.2307/2490395

Bateni L, Asghari F. Bankruptcy prediction using logit and genetic algorithm models: A comparative
analysis. Comput Econ [Internet]. 2020; 55(1):335—-48. Available from: https://doi.org/10.1007/s10614-
016-9590-3

Viciwati V. Bankruptcy prediction analysis using the Zmijewski model (x-Score) and the Altman model
(z-Score). Dinasti International Journal of Economics, Finance & Accounting [Internet]. 2020; 1(5):794—
806. Available from: https://doi.org/10.38035/dijefa.v1i5.608

Zmijewski ME. Methodological issues related to the estimation of financial distress prediction models. J
Acc Res [Internet]. 1984; 22:59. Available from: https://doi.org/10.2307/2490859

Machek O. Long-term predictive ability of bankruptcy models in the Czech Republic: Evidence from
2007-2012. Cent Eur Bus Rev [Internet]. 2014; 3(2):14-7. Available from: https://doi.org/10.18267/.
cebr.80

Neumaierova I, Neumaier |. INFA Performance Indicator Diagnostic System. Cent Eur Bus Rev [Inter-
net]. 2014; 3(1):35—41. Available from: https://doi.org/10.18267/j.cebr.73

Cita M, Stani¢ M, Stani¢ Sulenti¢ M. Predicting Bankruptcy of Shipbuilding Companies on the Basic of
Financial Statement Data. Journal of Accounting and Management [Internet]. 2019 [accsesed
15.04.2024.]; 1X(2):67—-76. Avaliable from: https://hrcak.srce.hr/234524.

Belak V, Bara¢ Z. Business excellence (BEX) indeks-za procjenu poslovne izvrsnosti tvrtki na trzistu
kapitala u Republici Hrvatskoj. Raéunovodstvo, revizija i financije. 2007; 17:15-25. ISSN 0353-8087.

Low SW, Nor FM, Yatim P. Predicting corporate financial distress using the logit model: The case of
Malaysia. Asian Academy of Management Journal. 2001; 6(1):49-61.

Abdullah NAH, Ma’aji MM, Khaw KL-H. The value of governance variables in predicting financial dis-
tress among small and medium-sized enterprises in Malaysia. Asian Academy of Management Journal
of Accounting & Finance [Internet]. 2016; 12(Suppl. 1):75-88. Available from: https://doi.org/10.21315/
aamjaf2016.12.s1.4

Pongsatat S, Ramage J, Lawrence H. Bankruptcy prediction for large and small firms in Asia: a compar-
ison of Ohlson and Altman. Journal of Accounting and Corporate Governance. 2004; 1(2):1-13.

Alkhatib K, Eqab Al Bzour A. Predicting corporate bankruptcy of Jordanian listed companies: Using Alt-
man and Kida models. Int J Bus Manag [Internet]. 2011; 6(3). Available from: https://doi.org/10.5539/
ijom.ven3p208

Roomi MS, Ahmad W, Ramzan M, Zia-ur-Rehman M. Bankruptcy prediction for non-financial firms of
Pakistan. Int J Account Financ Report [Internet]. 2015; 5(2):26. Available from: https://doi.org/10.5296/
ijafr.vbi2.7782

Niresh J, Pratheepan T. The application of Altman’s z-score model in predicting bankruptcy: Evidence
from the trading sector in Sri Lanka. International Journal of Business and Management. 2015; 10
(12):269-75. Available from: https://ssrn.com/abstract=2698532.

Hanié A, Zuni¢ E, Dzelihodzi¢ A. Scoring Models of Bank Credit Policy Management. Economic analy-
sis. 2013; 46(1-2):12-27. ID: 198577676.

Ballkoci V, Gremi E. Logit analysis for predicting the bankruptcy of Albanian retail firms. Acad J Interdis-
cip Stud [Internet]. 2016; Available from: https://doi.org/10.5901/ajis.2016.v5n3s1p137

PLOS ONE | https://doi.org/10.1371/journal.pone.0303793 May 21, 2024 17/19


https://doi.org/10.1007/97
https://doi.org/10.2307/2490171
https://doi.org/10.2139/ssrn.2536340
https://doi.org/10.35335/enrichment.v12i5.923
https://doi.org/10.35335/enrichment.v12i5.923
https://doi.org/10.2307/2490395
https://doi.org/10.1007/s10614-016-9590-3
https://doi.org/10.1007/s10614-016-9590-3
https://doi.org/10.38035/dijefa.v1i5.608
https://doi.org/10.2307/2490859
https://doi.org/10.18267/j.cebr.80
https://doi.org/10.18267/j.cebr.80
https://doi.org/10.18267/j.cebr.73
https://hrcak.srce.hr/234524
https://doi.org/10.21315/aamjaf2016.12.s1.4
https://doi.org/10.21315/aamjaf2016.12.s1.4
https://doi.org/10.5539/ijbm.v6n3p208
https://doi.org/10.5539/ijbm.v6n3p208
https://doi.org/10.5296/ijafr.v5i2.7782
https://doi.org/10.5296/ijafr.v5i2.7782
https://ssrn.com/abstract=2698532
https://doi.org/10.5901/ajis.2016.v5n3s1p137
https://doi.org/10.1371/journal.pone.0303793

PLOS ONE

Modern models for predicting bankruptcy to detect early signals of business failure

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Smaranda C. Scoring functions and bankruptcy prediction models-case study for Romanian compa-
nies. Procedia Economics and Finance. 2014; 10:217—26. Available from: https://doi.org/10.1016/
S2212-5671(14)00296-2

Makeeva E, Neretina E. The prediction of bankruptcy in a construction industry of Russian Federation.
Journal of Modern Accounting and Auditing. 2013; 9(2). ISSN 1548-6583.

Celli M. Can Z-score model predict listed companies’ failures in Italy? An empirical test. Int J Bus Manag
[Internet]. 2015; 10(3). Available from: https://doi.org/10.5539/ijom.v10n3p57

Pervan . Predvidanje ste¢aja—sme proizvodna poduzec¢a u Hrvatskoj. Zbornik radova Veleucilista u
Sibeniku [Internet]. 2017 [cited 2024 March 08]; 11(3—4):33-45. Available from: https://hrcak.srce.hr/
184255.

Zenzerovi¢ R. Credit scoring models in estimating the creditworthiness of small and medium and big
enterprises. Croatian Operational Research Review [Internet]. 2011 [accessed: 15.04.2024.]; 2
(1):143-157. Available from: https://hrcak.srce.hr/96659.

Begovi¢ SV, Momc¢ilovié M, Tomas$evi¢ S. Ocena kreditnog boniteta preduzec¢a Z”-score modelom. 1.
Stevan Lukovi¢, Milka Grbic. [Internet]. 2014; 52:193-204. Available from: http://www.eknfak.ni.ac.rs/
src/Ekonomske-teme.php.

Besli¢ Obradovi¢ D, Jaksi¢ D, Besli¢ Rupi¢ |, Andri¢ M. Insolvency prediction model of the company: the
case of the Republic of Serbia. Econ Res-Ekon Istraz [Internet]. 2018; 31(1):139-57. Available from:
https://doi.org/10.1080/1331677x.2017.1421990

Liang D, Lu C-C, Tsai C-F, Shih G-A. Financial ratios and corporate governance indicators in bank-
ruptcy prediction: A comprehensive study. Eur J Oper Res [Internet]. 2016; 252(2):561-72. Available
from: https://doi.org/10.1016/j.ejor.2016.01.012

Shin K-S, Lee Y-J. A genetic algorithm application in bankruptcy prediction modeling. Expert Syst Appl
[Internet]. 2002; 23(3):321-8. Available from: https://doi.org/10.1016/s0957-4174%2802%2900051-9

Wu C-H, Fang W-C, Goo Y-J. Variable selection method affects SVM-based models in bankruptcy pre-
diction. In: Proceedings of the 9th Joint International Conference on Information Sciences (JCIS-06).
Paris, France: Atlantis Press; 2006. Available from: https://doi.org/10.2991/jcis.2006.114.

IFAC.org. [cited 2024 Mar 7]. Available from: https://www.ifac.org/about-ifac/membership/profile/
montenegro.

Gov.me. [cited 2020 June 10]. Available from: http://www.poreskauprava.gov.me/uprava.

Altman El, Iwanicz-Drozdowska M, Laitinen EK, Suvas A. Financial distress prediction in an interna-
tional context: A review and empirical analysis of Altman’s Z-score model. Journal of International
Financial Management & Accounting. 2017; 28(2):131-71. Available from: https://doi.org/10.1111/jifm.
12053

Agarwal A, Patni |. Bankruptcy prediction models: An empirical comparison. International Journal of
Innovative Technology and Exploring Engineering. 2019; 8(6):131-9.

Barbuta-Misu N, Madaleno M. Assessment of bankruptcy risk of large companies: European countries
evolution analysis. J Risk Fin Manag [Internet]. 2020; 13(3):58. Available from: https://doi.org/10.3390/
jrfm13030058

Prasetiyani E, Sofyan M. Bankruptcy analysis using Altman Z-score model and Springate model in retail
trading company listed in Indonesia Stock Exchange. llomata International Journal of Tax and Account-
ing. 2020; 1(3):139—44. Available from: hitps://doi.org/10.52728/ijtc.v1i3.98

Muzani M, Yuliana I. Comparative analysis of Altman, Springate and Zmijewski models in predicting the
bankruptcy of retail companies in Indonesia and Singapore. TIJAB (The International Journal of Applied
Business). 2021; 5(1):81-93. Available from: https://doi.org/10.20473/tijab.V5.11.2021.81-93.

Schonfeld J, Kudéj M, Smrcka L. Financial health of enterprises introducing safeguard procedure based
on bankruptcy models. J Bus Econ Manage [Internet]. 2018; 19(5):692—705. Available from: https://doi.
org/10.3846/jbem.2018.7063

Onofrei M, Lupu D. The Modeling Of Forecasting The Bankruptcy Risk In Romania. Romania Economic
Computation & Economic Cybernetics Studies & Research. 2014; 48(3).

Heaton JB. The Altman Z score does not predict bankruptcy. SSRN Electron J [Internet]. 2020; Avail-
able from: https://doi.org/10.2139/ssrn.3570149

World economic forum [Internet]. Weforum.org. [cited 2020 Aug 5]. Available from: http://www3.
weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf.

Wahyuningsih T, Venusita L. Financial Analysis Of Retail Companies Using The Altman, Springate,
Zmijewski, Fulmer, And Grover Bankruptcy Prediction Models: Case Study of Retail Companies Listed
on the Indonesia Stock Exchange for the Period 2019-2020. Journal Of Accounting, Entrepreneurship
and Financial Technology (Jaef). 2022; 3(2):149-68. Available from: https://doi.org/10.37715/jaef.v3i2.
2661

PLOS ONE | https://doi.org/10.1371/journal.pone.0303793 May 21, 2024 18/19


https://doi.org/10.1016/S2212-5671%2814%2900296-2
https://doi.org/10.1016/S2212-5671%2814%2900296-2
https://doi.org/10.5539/ijbm.v10n3p57
https://hrcak.srce.hr/184255
https://hrcak.srce.hr/184255
https://hrcak.srce.hr/96659
http://www.eknfak.ni.ac.rs/src/Ekonomske-teme.php
http://www.eknfak.ni.ac.rs/src/Ekonomske-teme.php
https://doi.org/10.1080/1331677x.2017.1421990
https://doi.org/10.1016/j.ejor.2016.01.012
https://doi.org/10.1016/s0957-4174%2802%2900051-9
https://doi.org/10.2991/jcis.2006.114
https://www.ifac.org/about-ifac/membership/profile/montenegro
https://www.ifac.org/about-ifac/membership/profile/montenegro
http://www.poreskauprava.gov.me/uprava
https://doi.org/10.1111/jifm.12053
https://doi.org/10.1111/jifm.12053
https://doi.org/10.3390/jrfm13030058
https://doi.org/10.3390/jrfm13030058
https://doi.org/10.52728/ijtc.v1i3.98
https://doi.org/10.20473/tijab.V5.I1.2021.8193
https://doi.org/10.3846/jbem.2018.7063
https://doi.org/10.3846/jbem.2018.7063
https://doi.org/10.2139/ssrn.3570149
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://doi.org/10.37715/jaef.v3i2.2661
https://doi.org/10.37715/jaef.v3i2.2661
https://doi.org/10.1371/journal.pone.0303793

PLOS ONE

Modern models for predicting bankruptcy to detect early signals of business failure

75.

76.

77.

78.

79.

Salkic A. Testing possibility of establishing creditworthiness of small and medium enterprises in Bosnia
and Herzegovina by applying Kralicek DF indicator. Economic Review: Journal of Economics and Busi-
ness. 2013; 11(2):57-70. Available from: https://hdl.handle.net/10419/193829.

Miji¢ K. Implementation of Business Performance Projection Models Based on Data from Financial
Statements. Financing-nau¢ni asopis za ekonomiju. 2020; 11:3-15. Available from: https://doi.org/10.
7251/FIN2003003M

Ptak-Chmielewska A. Bankruptcy prediction of small-and medium-sized enterprises in Poland based on
the LDA and SVM methods. Statistics in Transition New Series. 2021; 22(1):179-95. Available from:
https://doi.org/10.21307/stattrans-2021-010

Ogachi D, Ndege R, Gaturu P, Zoltan Z. Corporate bankruptcy prediction model, a special focus on
listed companies in Kenya. J Risk Fin Manag [Internet]. 2020; 13(3):47. Available from: https://doi.org/
10.3390/jrfm13030047

Alaminos D, Guillén-Pujadas M, Emili Vizuete-Luciano, José Maria Merigd. What is going on with stud-
ies on financial speculation? Evidence from a bibliometric analysis. International review of economics &
finance. 2024 Jan 1; 89:429—45. Available from: https://doi.org/10.1016/}.iref.2023.10.040

PLOS ONE | https://doi.org/10.1371/journal.pone.0303793 May 21, 2024 19/19


https://hdl.handle.net/10419/193829
https://doi.org/10.7251/FIN2003003M
https://doi.org/10.7251/FIN2003003M
https://doi.org/10.21307/stattrans-2021-010
https://doi.org/10.3390/jrfm13030047
https://doi.org/10.3390/jrfm13030047
https://doi.org/10.1016/j.iref.2023.10.040
https://doi.org/10.1371/journal.pone.0303793

Bl curopass
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Milica Vukcevic

(+382) 69910186 | milica.v@ucg.ac.me | milica.v080@gmail.com |

Grbavci, Ulica 1, br. 40, 81000, Podgorica, Crna Gora

o RADNO ISKUSTVO

09/2020 - TRENUTNO
SARADNIK U NASTAVI - EKONOMSKI FAKULTET, UNIVERZITET CRNE GORE

Predmeti:

o Korporativno upravljanje

o Korporativna analiza i kontrola

o Racunovodstveni informacioni sistemi
o Evaluacija investicionih proekata

09/2017 - TRENUTNO
SARADNIK U NASTAVI - EKONOMSKI FAKULTET, UNIVERZITET CRNE GORE

Predmeti:

o Analiza poslovanja

° Biznis analiza

o Analiza finansijskih izvjestaja
o Upravljacko racunovodstvo

09/2017 - 09/2020
SARADNIK U NASTAVI - EKONOMSKI FAKULTET, UNIVERZITET CRNE GORE

Predmeti:

o Racunovodstvo troskova
o BudZetsko racunovodstvo

Podgorica, Crna Gora

09/2019 - 09/2020
SARADNIK U NASTAVI - EKONOMSKI FAKULTET, UNIVERZITET CRNE GORE

Predmet:

o Biznis

01/2017 - 09/2017
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STRUCNO OSPOSOBLJAVAN]JE - EKONOMSKI FAKULTET, UNIVERZITET CRNE GORE

- Saradnik (pripravnik) na predmetima:

o Statistika

o Biznis statistika

o Analiza poslovanja
o Biznis analiza

-Administrativni poslovi za potrebe Fakulteta (rad u studentskoj sluzbi)
Podgorica, Crna Gora

09/2016 - 01/2017
HONORARNI SARADNIK - EKONOMSKI FAKULTET UNIVERZITET CRNE GORE

Predmet:
o Operaciona istrazivanja

Podgorica, Crna Gora

OBRAZOVANJE | OSPOSOBLJAVANJE

2019 - TRENUTNO - Podgorica, Crna Gora
DOKTORSKE STUDIJE EKONOMIJE - Ekonomski fakultet Podgorica - Univerzitet Crne Gore

2016 - 2019 - Podgorica, Crna Gora
POSTDIPLOMSKE AKADEMSKE MAGISTARSKE STUDIJE (MSC) - Ekonomski fakultet Univerzitet
Crne Gore

Smjer:

Marketing i biznis

Prosjecna ocjena: 9.88

Tema magistarskog rada: "Procjena vrijednosti brenda banaka na crnogorskom trZistu primjenom Interbrand
metodologije"

2012 - 2016 - Podgorica, Crna Gora
OSNOVNE AKADEMSKE STUDIJE - BACHELOR (240 ECTS) - Ekonomski fakultet Univerzitet Crne
Gore

Smjer:

Kvantitativha ekonomija

Prosjecna ocjena : 9,69

Tema: "Rangiranje banaka na crnogorskom trZistu primjenom modela Analiticki hijerarhijski proces”

200%— 2012 - Podgorica, Crna Gora 5
OPSTE SREDNJE OBRAZOVANJE - Gimnazija "Slobodan Skerovic"
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03/04/2019 - 07/04/2019 - Poljska
ERASMUS + TEACHING MOBILITY - University of Applied Sciences in Nysa

Oblast: Finansije i raCunovodstvo

10/2020 - 02/2021
CERTIFICATE OF COMPLETION (ENGLISH FOR UNIVERSITY LECTURERS COURSE)

o JEZICKE VESTINE

Materniji jezik ili jezicii CRNOGORSKI

Drugi jezik/jezici:

RAZUMEVANJE GOVOR PISANJE
Sluganie itanie Govorna Govorna
) ) produkcija interakcija
ENGLESKI B2 B2 B2 B2 B2
RUSKI B1 B1 B1 B1 B1
ITALIJANSKI Al A1 Al A1 A1

Nivoi: A1 i A2: osnovni korisnik; B1 i B2: nezavisni korisnik; C1 i C2: strucni korisnik

o PUBLIKACIJE

Strategic business decision making: the use and relevance of marketing metrics and
knowledge management

2021

Melovi¢, B., Dabi¢, M., Vukéevié, M., Cirovi¢, D. & Backovi¢, T. (2021). Strategic business decision making: the
use and relevance of marketing metrics and knowledge management. Journal of Knowledge Management, Vol.
ahead-of-print No. ahead-of-print. https://doi.org/10.1108/|KM-10-2020-0764

Behavior of Older Consumers in the Digital Age and Creating Marketing Strategies: Mature
Population as Part of Customer 4.0

2021

Melovi¢, B., Cirovi¢, D., Vuk&evié, M., & Stojanovi¢, A. J. (2021). Behavior of Older Consumers in the Digital
Age and Creating Marketing Strategies: Mature Population as Part of Customer 4.0. In Handbook of Research
on Economic and Social Impacts of Population Aging (pp. 17-38). IGI Global.

The Midas touch of branding: banks' brand value, intellectual capital and the optimization
of the Interbrand methodology

2021

Melovi¢, B., Vuk€evi€, M., & Dabi¢, M. (2021). The Midas touch of branding: banks' brand value, intellectual
capital and the optimization of the Interbrand methodology. Journal of Intellectual Capital. Vol. ahead-of-print
No. ahead-of-print. https://doi.org/10.1108/]IC-08-2020-0272
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Financial System in Montenegro

2021
Melovi¢, B., Vukéevié, M., & Sehovi¢, D. (2021). Financial System in Montenegro In P. Trpeski & M. Djogo
(Ed.), Western Balkans Financial Systems Guidelines (323-381). Amazon kdp.

Analiza ra€unovodstvene pismenosti studenata u Crnoj Gori

2021

Lalevi¢-Filipovi¢, A. & Vuk€evié, M. (2021). Analiza raCunovodstvene pismenosti studenata u Crnoj Gori,
Naucni skup: Racunovodstvena znanja kao Cinilac ekonomskog i druStvenog napretka, Ekonomski fakultet
Univerziteta u Kragujevcu, 422-435, ISBN 978-86-6091-118-8, jun 2021, Kragujevac, Srbija.

Montenegrin Sport Associations on Social Media - Quality of Performance Assessment

2021

Rogi¢, S., Vukc€evié, M., Muhadinovi¢, M. & Cerovi¢ Smolovi¢, J. (2021). Montenegrin Sport Associations on
Social Media - Quality of Performance Assessment. 18™ Annual Scientific Conference - Sport Physical
Activity and Health: Contemporary Perspectives, Hybrid Conference (Cavtat, Croatia/Online), April 2021.

UTICA] PANDEMIJE COVID-19 NA POSLOVANJE MIKRO, MALIH | SREDNJIH PREDUZECA U
CRNOJ GORI

2021

Melovi¢, B., Mitrovi¢, V. S., Cirovi¢, D. & Vukéevié, M. (2020). UTICA] PANDEMIJE COVID-19 NA POSLOVANJE
MIKRO, MALIH | SREDNJIH PREDUZECA U CRNOJ GORI, X Nau¢na konferencija sa medunarodnim u¢e¢em
"Jahorinski poslovni forum 2021" : Jugoisto€na Evropa u vrtlogu krize 2020, disruptivnih inovacija, politika i
mjera za odrzivi privredni rast, 121-130, ISSN 2303-8969, Jahorina, BIH, 26. mart 2021.

Ranking of hotels in Mediterranean countries to improve the tourist offer

2020

DragaSevi¢, Z., Vukcevié, M. (2020). Ranking of hotels in Mediterranean countries to improve the tourist
offer, International Interdepartmental Conference “30 Years of Transition - Results, Challenges and
Perspectives”, Faculty of Economics and Business, University of Zagreb, Proceedings Book, November 19-21,
2020, Zagreb

Marketing metrics: Knowledge and Implementation by managers in Montenegro

2020

Melovic, B., Vukcevic, M., & Cirovic, D. (2020). MARKETING METRICS: KNOWLEDGE AND IMPLEMENTATION
BY MANAGERS IN MONTENEGRO. 1st international scientific conference "Economic and Business Trends
Shaping the Future", Faculty of Economics-Skopje, SS. Cyril and Methodius University in Skopje, http://
doi.org/10.47063/EBTSF.2020.0039

Analiza identitetskih elemenata brenda na crnogorskom bankarskom trzistu

2020

Vukéevié, M., Melovi¢, B., Mitrovi¢, V. S., Cirovi¢, D. (2020), Analiza identitetskih elemenata brenda na
crnogorskom bankarskom trZistu u funkciji jaCanja konkurentnosti, IX Scientific Conference With
International Participation Jahorina Business Forum 2020: Real and financial sector in the light of new
technologies, new world trends and new challenges, 179-187, ISSN 2303-8969, Jahorina, BIH, 23-25.03.2020.
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Motivi i barijere u kupovini organskih proizvoda u Crnoj Gori

2020

Cirovi¢, D., Melovi¢, B., Mitrovi¢, V. S., Vuké&evi€, M. (2020), Motivi i barijere u kupovini organskih proizvoda u
Crnoj Gori, IX Scientific Conference With International Participation Jahorina Business Forum 2020: Real and
financial sector in the light of new technologies, new world trends and new challenges, 397-405, ISSN
2303-8969, Jahorina, BIH, 23-25.03.2020.

Organska proizvodnja u Crnoj Gori - analiza stanja i mogucnosti u funkciji brendiranja
proizvoda

2019

Cirovi¢, D., Vuk&evié, M., Melovi¢, B., Mitrovi¢, V. S. (2019), Organska proizvodnja u Crnoj Gori - analiza stanja
i mogucnosti u funkciji brendiranja proizvoda, VIII nau¢na konferencija sa medunarodnim uceséem Jahorina
poslovni forum: TrZiSte, etika i ekonomska politika u svjetlu modernizacije ekonomije i drustva ISBN
978-99976-771-0-5, Jahorina, BIH, 27-29.03.2019

Primjena WAI metodologije za analizu zastupljenosti elektronskog marketinga u hotelima

2018

Vukéevié, M., Cirovi¢, D., Muhadinovi¢, M. (2018), Primjena WAI metodologije za analizu zastupljenosti
elektronskog marketinga u hotelima na crnogorskom trzistu, Peta medunarodna naucna konferencija:
Savremeni menadZerski izazovi i organizacijske nauke, BAS Institut za menadzment Bitolj, Makedonija

SEE-6 Economic Outlook - Montenegro

2018
Muhadinovi¢, M., Burisi¢, V., Vukcevié, M. (2018), SEE-6 Economic Outlook - Montenegro, Vol. 4, 20-25, SEEA,
Institute of EconomicSciences Belgrade, /e-ISSN 1849-8884/ ISSN1849-8817

Primjena FAl metodologije za analizu stepena primjene elektronskog marketinga

2018

Vukéevié, M., Cirovi¢, D. (2018), Primjena FAI metodologije za analizu stepena primjene elektronskog
marketinga u turistickim agencijama na crnogorskom trzistu, VIl nau¢na konferencija sa medunarodnim
uceScem: Jahorinski poslovni forum, Jahorina, BIH 22-24.03.2018.

Primjena modela Analiticki hijerarhijski proces

2017
Vukcevié, M. (2017). Primjena modela Analiticki hijerarhijski proces, Bankar, 39(52-57). Udruzenje banaka
Crne Gore. ISSN 1800-7465.
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o KONFERENCIJE | SEMINARI

Konferencije

° 2021. Oktobar - XVI Medunarodni kongres racunovoda i revizora Crne Gore: Finansijsko-
racunovodstvene inovacije u funkciji pouzdanog finansijskog izvjeStavanja, Budva, Crna Gora

© 2021. Jun - Naucni skup: Racunovodstvena znanja kao Cinilac ekonomskog i drustvenog
napretka, Kragujevac, Srbija

o 2021. April - 18th Annual Scientific Conference - Sport Physical Activity and Health: Contemporary
Perspectives, Hybrid Conference (Cavtat, Croatia/Online)

° 2021. Mart - X Naucna konferencija sa medunarodnim uceS¢em "Jahorinski poslovni forum 2021" : Ju
goistocna Evropa u vrtlogu krize 2020, disruptivnih inovacija, politika i mjera za odrZivi
privredni rast, Jahorina, Bosna i Hercegovina

° 2020. Novembar - International Interdepartmental Conference “30 Years of Transition - Results,
Challenges and Perspectives", Zagreb, Hrvatska

© 2020. Novembar - 1st international scientific conference "Economic and Business Trends Shaping
the Future", Skoplje, Sjeverna Makedonija

° 2020. Mart - IX Naucna konferencija sa medunarodnim uceS¢em: Jahorinski poslovni forum, Realni i
finansijski sektor u svjetlu novih tehnologija, novih svjetskih kretanja i novih izazova, Jahorina,
Bosna i Hercegovina

° 2019. Oktobar - XIV Medunarodni konkres racunovoda i revizora Crne Gore: Susret racunovodstva,
poreza i bankarstva: Korporativno izvjeStavanje - Quo Vadis?, Budva, Crna Gora

° 2019. Mart - VIl nau¢na konferencija sa medunarodnim uc¢eS¢em: Jahorina Business Forum, TrZiSte,
etika i ekonomska politika u svjetlu modernizacije ekonomije i drustva, Jahorina, Bosna i
Hercegovina

© 2018. Novembar - V Medunarodna konferencija "Savremeni menadZerski izazovi i organizacijske
nauke", BAS Institut za menadZzment Bitolj, Makedonija

o 2018. Octobar - Economic Conference ( The Balkans and European Union cycle), Budva

© 2018. Mart - Jahorina business forum 2018, VIl scientific conference with international participation

° 2017. Maj - CEO Conference, Podgorica

° 2016. Maj - FREI, MiloCer, Budva

o 2015. Novembar - CEO Youth Conference "Life changing moments", Podgorica

o PROJEKTI

2021 - TRENUTNO
Strengthening capacities for the implementation of dual education in Montenegro higher
education DUALMON

o PRIZNANJA | NAGRADE

Priznanja i nagrade

° 2017. maj - Nagrada za ostvareni ukupni uspjeh poslije zavrSenih studija, Ekonomski fakultet
Podgorica

° 2017. april - GodiSnja nagrada Centralne banke Crne Gore za najbolji diplomski rad na temu: “Rangir
anje banaka na crnogorskom trZisStu primjenom modela Analiti€ki hijerarhijski proces”

° 2015. decembar - Plaketa za izuzetne rezultate postignute na prve tri godine Ekonomskog fakulteta

o 2014. decembar - Plaketa za izuzetne rezultate postignute na drugoj godini Ekonomskog fakulteta

o 2012. maj - diploma ,Lu¢a”, Gimnazija ,Slobodan Skerovi¢”, Podgorica

o 2008. maj - diploma ,Luca”, Osnovna skola ,Vlado Mili¢", Podgorica
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o ORGANIZACIONE VESTINE

Vjestine

° Prezentacione vjestine

o Sposobnost timskog rada i upravljanja zadacima
o Istrazivanje

o Organizacione sposobnosti

o VOZACKA DOZVOLA

Vozacka dozvola: B
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Prof. dr Milan Lakicevié

Biografija

Fotografija:

Roden je 30.12.1971. godine u Kolasinu, gdje je zavrSio osnovnu i srednju Skolu (prirodno
matematicku gimnaziju — smjer fizika) sa odli¢énim uspjehom. (diploma Luca A)

Ekonomski fakultet Univerziteta «Veljko Vlahovié» u Titogradu upisao je skolske 1990/1991.
Na istom fakultetu — smjer finansije diplomirao je 1995. godine. U tolku studiranja nagradivan je
nagradama Ekonomskog fakulteta i Instituta za drustveno-ekonomska istrazivanja, koje se
dodjeljuju najboljim studentima.

Postdiplomske studije, na Ekonomskom fakultetu Univerziteta u Beogradu (smjer Monetarni
bankarski i finansijski menadzment) zavrs$io je sa prosje¢nom ocjenom 9,7. Magistarski rad pod
nazivom «Moguénosti finansiranja preduzea na trziStu kapitalay odbranio je 20.11.2000.
godine.

Disertaciju pod nazivom «Oblikovanje strukture kapitala akcionarskog drustva» odbranio je
06.07.2006. godine na Univerzitetu Crne Gore - Ekonomski fakultetu u Podgorici.

PODACI O RADNIM MJESTIMA I IZBORIMA U ZVANJE

Stalni radni odnos je zasnovao 01.12.1995. godine na Ekonomskom fakultetu u Podgorici kao
saradnik na predmetu Finansijski menadZment.



U zvanje asistenta na predmetu Finansijski menadzment i oblastima Racunovodstvo i Finansije
izabran je 08.10.2001. godine.

U zvanje docenta na predmetima: Analiza poslovanja i Revizija i kontrola na Ekonomskom
fakultetu u Podgorici i na predmetu Poslovna statistika na Fakultetu za turizam i hotelijerstvo
izabran je 13.04.2007. godine. (Bilten UCG br. 217 od 01. maja 2007. godine)

Osim predmeta za koje je biran u zvanje docenta izvodio je nastavu na osnovnim akademskim
studijama Ekonmskog fakulteta u Podgorici na predmetima: Preduzetnicke finansije,
Racunovodstvo finansijskih institucija i Korporativna analiza i kontrola. Na akademskim
postdiplmskim studijama izvodio je nastavu na predmetima: Korporativne finansije i Finansijski
menadzment u obrazovanju.

Na Studijama menadzmenta u Podgorici izvodio je nastavu na predmetima: Biznis analiza,
Kontrola i revizija i Finansijska trziSta, a na Studijama menadzmenta u Bijelom Polju izvodio je
nastavu na predmetu Biznis analiza.

Na primijenjenim postdiplomskim studijama izvodio je nastavu na predmetima: Evaluacija
preduzeca i Evaluacija investicionih projekata

U zvanje vanredni profesor izabran je na Ekonomskom fakultetu u Podgorici 03.05.2012. godine
na predmetima: Analiza poslovanja, Revizija i konrola i Korporativna analiza i kontrola. (Bilten
UCG br. 284 od 09. maja 2012. godine).

Na akademskim postdiplomskim studijama smjer Rac¢unovodstvo i revizija izvodi nastavu na
predmetu Korporativne finansije.

Na Studijama menadzmenta u Podgorici izvodi nastavu na predmetima: Biznis analiza i Kontrola
I revizija, a na Studijama menadzmenta u Bijelom Polju izvodi nastavu na predmetu Biznis
analiza.

Gostujuc¢i je profesor na postdiplomskim studijama Ekonomskog fakulteta u Banja Luci na
predmetu Korporativne finansije.

U periodu od 2007. do 2012. godine obavljao je funkciju prodekana za nauc¢no-istrazivacki rad i
odnose sa javnoséu na Ekonomskom fakultetu u Podgorici. Bio je rukovodilac smjera
Racunovodstvo 1 revizija na akademskim postdiplomskim studijama 1 smjera MenadZment
investicijama na primijenjenim postdiplomskim studijama.

Za redovnog profesora izabran je 5.03.2018. godine na Univerzitetu Crne Gore za nauc¢ne oblasti
Finansije 1 Racunovodstvo 1 revizija.

U periodu od 2013. do 2015. godine bio je direktor Poreske uprave Crne Gore.
Predsjednik je Revizorskog odbora AD ,Elektroprivreda Crne Gore™ Niksi¢ i predsjednik
Odbora direktora AD ,,Otrant Komerc* Podgorica.

Bio je ¢lan upravnog odbora Instituta certifikovanih ra¢unovoda Crne Gore i Odbora za reviziju
NLB Montenegrobanka AD Podgorica. Obavljao je duznosti ¢lana Odbora direktora i
predsjednika Odbora direktora u vise privrednih drustava u Crnoj Gori (AD ,,Bor* Plav, AD
FLZK Niksi¢, AD ,,Zelj eznice Crne Gore* Podgorica, AD ,,Barska plovidba“ Bar itd.).

Clan je Savjeta za visoko obrazovanje.



Clan je Nacionalnog udruZenja procjenitelja Crne Gore i ovlaséeni procjenitelj.
Oblast istrazivanja:

Autor vise od 60 nauc¢nih i stru¢nih radova koji su objavljeni u medunarodnim i domacim
Casopisima (neki od njih se nalaze SSCI, Scopus i drugim relevantnim bazama) i koautor dvije
monografije. Ucestvovao na velikom broju medunarodnih i domacdih naucnih skupova,
simpozijuma, konferencija i seminara.

Ucestvovao u izradi velikog broja projekata i studija koje je realizovao Ekonomski fakultet, a
koji su se odnosili na procjenu vijednosti, trasformaciju, privatizaciju i restrukturiranje, ocjenu
boniteta i izradu investicionih projekata.

Najvazniji radovi:

Spalevic, V., Lakicevic, M., Radanovic, D., Billi, P., Barovic, G., Vujacic, D., Sestras, P.,
Darvishan Khaledi, A., (2017) Ecological- Economic (Eco-Eco) Modelling in the River Basins
of Mountainous Regions: Impact of Land Cover Changes on Sediment Yield in the Velicka
Rijeka, Montenegro, Notulae Botanicae Horti Agrobotanici Cluj-Napoca, Vol 45, No 2, ISSN
0255-965X

Koman, M., Lakiéevi¢, M., Prasnikar, J., Svejnar, J. (2015) Asset stripping and firm survival in
mass privatization: Testing the Hoff - Stiglitz and Campos - Giovannoni models in
Montenegro. Journal of comparative economics, May 2015, vol 43, (iss. 2), str. 274-289, ISSN
0147-5967.

Lakicevic, M., Shachmurove, Y., Vulanovic, M. (2014) Institutional Changes of Specified
Purpose Acquisition Companies (SPACs), The North American Journal of Economics and
Finance, April 2014, Vol. 28, pp. 149-169, ISSN: 1062-9408.
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Bordeaux, specijalizacija FNEGE foundation (januar, februar 2004.godine). U periodu od 16-22
maja 2018. godine po programu Erasmus + bila je predavac na Faculty of Economics, Business
and Tourism, Split. Takode, po istom programu u periodu od 17-24.jula boravila je na University
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konferencija, Zbornik radova, Zbornik radova, Svezak I, Scientific papers, Opatija 2017, ISBN 978-
953-7828-16-5, str. 127-140
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Lalevi¢-Filipovi¢, A., Puraskovi¢, J., Radovi¢, M. Disparitet obrazovnog sistema i trZista rada u Crnoj
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politike malih zemalja u uslovima evropskih integracija, Banja Luka 7-8. Februar, 2017.god.ISBN
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28.

29.

30.

Lalevi¢ Filipovi¢, A., Demirovi¢, S., Uloga Zene u savremenim upravljackim i racunovodstvenim
poslovima sa osvrtom na Crnu Goru, VIII Kongres racunovoda i revizora Crne Gore, oktobar 2013,
ISBN 978-9940-9399-3-9, str.7-20

Lalevi¢ Filipovi¢ A., Racunovodstvena ili Zenska profesija, Konferencija Zaposljavanje kroz prizmu
preduzetniStva, Podgorica 2013, ISBN 978-86-80133-63-8., str.159-167

Lalevié-Filipovi¢ A., Demirovi¢ S., Fuglister ].: Mogucnost uvodenja MSFI za MSP u Crnoj Gori, VII
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1.5. Recenziranje

31

32.

33.

Radova u medunarodnim ¢asopisima koji se ne nalaze u bazi podataka, a imaju redovnu
medunarodnu distribuciju

Management - Journal of Contemporary Management Issues, University of Split, Faculty of
Economics, Vol. 22 (potvrda u prilogu)

Journal of Contemporary Economic and Business Issues JCEBI, August, 2016 (potvrda u prilogu)

UdZbenik

Stanovci¢, T. Analiza finansijskih izvjeStaja hotelsko-turistickih preduzeca, turisticka organizacija
Kotor, 2016, str. 1-105, ISBN 978-9940-9732-0-9.

Zbornici sa Konferencija



34. Peta Medunarodna nau¢na konferencija Ekonomija integracija ,Uloga ekonomske misli u
savremenom okruZenju“ ICEI 2017 (recenzent 4 rada; dokaz u prilogu).

35. Casopis Zbornik radova Ekonomskog fakulteta u Istoénom Sarajevu - ¢asopis za ekonomsku teoriju i
praksu (od 2014); (dokaz u prilogu).

3.1.1. Univerzitetski udzbenik koji se koristi kod nas (novo, dopunjeno izdanje)

1. Malini¢, D. Slobodan, Lalevi¢ Filipovi¢, M. A., Osnove racunovodstva, IV izdanje, Univerzitet
Crne Gore, str. 1-564, Podgorica, 2016. (Odluka Senata br. 03-313/1 od 01.03.2017. godine)

3.1.4. Udzbenici za preduniverzitetski nivo obrazovanja

2. Lalevi¢- Filipovi¢, A., Luki¢, B., Purovi¢, A., Klikovac, M., Rac¢unovodstvo I, 2018, UdZbenik za
srednju stru¢nu Skolu Zavod za udZzbenike i nastavna sredstva, 2018.

3. Lalevi¢- Filipovi¢, A., Luki¢, B., Purovi¢, A., Klikovac, M., Racunovodstvo II, 2018, UdZbenik za
srednju stru¢nu Skolu, Zavod za udzbenike i nastavna sredstva, 2018.

3.3.1. Gostujuci profesor na inostranim Univerzitetima
4. Faculty of Economics, Business and Tourism, University of Split, Erasmus + program, maj
2018.

3.4. Mentorstvo
3.4.2. Na postdiplomskim studijama

Akademske magistarske studije - Ekonomski fakultet Podgorica

5. [Ivanovi¢ Veselinka, Uloga i znacaj upravljackog racunovodstva u postupku donoSenja
poslovnih odluka od strane menadzmenta preduzeca- primjer CG

6. Jaredi¢ Sanja, Uticaj kontrolinga na uspjesnost poslovanja banke sa osvrtom na bankarski
sektor CG (Nagraden za najbolji magistarski rad od strane Centralne banke Crne Gore u
2013. godini)

7. Doki¢ Mirjana, Istorijski razvoj racunovodstvenog IS sa osvrtom na AD Institut za crnu
metalurgiju

8. Zelenovi¢ Gordana, Uloga i znacaj metoda upravljackog rac¢unovodstva pri odredivanju cijene
elektri¢ne energije na primjeru hiroelektrana na Vrbasu

9. Kosti¢ Andela, Racunovodstveni dokument menadZment sistema i njegov doprinos
racunovodstvenoj praksi primjer Finance plus

10. Mickovi¢ Dragana, Znacaj i postignuti nivo standardizacije i harmonizacija finansijskog
izvjeStavanja

11. Cadenovi¢ Aleksandra, Moguénost i implementacija Just - in Time sistema sa osvrtom na
veleprodajna preduzeca u Crnoj Gori,

12. Petrovi¢ Drazen, Finansijsko restrukturiranje velikih poslovnih sistema sa osvrtom na AD
Zeljeznica CG Podgorica;

13. Kapetanovi¢ Melida, Racunovodstveni koncept podrucja odgovornosti sa osvrtom na
kompanije u CG,

14. Mitrovi¢ Kristina, Primjena cost - benefit analize u odabiru optimalne varijante sa posebnim
osvrtom na IT projekte;

15. Rakocevi¢ Mladen, Stecajni postupak u funkciji unapredenja poslovnog ambijenta u Crnoj
Gori

Primijenjene magistarske studije menadZmenta - Podgorica

16. Radonji¢ Branko, Metodi obracuna troSkova u funkciji donoSenja poslovnih odluka u
preuzecu

17. Sofranac Maja, Organizacija ratunovodstvene funkcije u preduzecu,

18. Kadi¢ Dragan, Finansijska opravdanost primjene IVR -a u centrima za kontakt sa korisnicima
primjer Telenor DOO,

19. Milovi¢ Vesna, Primjena i znacaj etickog kodeksa za kvalitet finansijskog izvjeStavanja sa
osvrtom na Crnu Goru

Primijenjene specijalisticke studije menadZmenta - Podgorica



20. Leki¢ Zeljka, Utvrdivanje relevantnih informacija za ocjenjivanje investicionog projekta

21. Joki¢ Danijela, Znacaj racunovodstvenog aspekta formiranja cijena za evaulaciju
investicionog projekta kroz primjer PANEVIVO D.0.0,,

22. Pavicevi¢ Stefan, Finansijska ocjena investicionog projekta

3.4.3 Na dodiplomskim studijama
23. Ukupan broj mentorstava 44 ((44* 0,5) - spisak kandidata sa prateéim prilozima se nalazi u
prilogu)

3.5. Kvalitet pedagoskog rada
Po Odluci Vije¢a Ekonomskog fakulteta br. 01/1896 od 19.07.2018. godine.

4.2. Urednik ili koeditor ¢asopisa, knjige, urednik kontinuiranih umjetni¢kih programa (u
trajanju duZem od 9 mjeseci)
1. Predsjednik redakcije casopisa “Racunovodstvo i Revizija”, Racunovoda doo- Institut
sertifikovanih ra¢unovoda Crne Gore (mart 2015 - jul 2017);
4.3. Struc¢ni ¢lanak

2. Lalevi¢ Filipovi¢, A., Dometi, ogranicenja i perspektiva racunovodstvene profesije u Crnoj Gori,
Preduzetnik No. 8, Faculty of Economics Podgorica, 2012, ISSN 1800-8429, str. 40-43

3. Lalevi¢-Filipovi¢ A., Demirovic¢ S.: Possibility of introduction of IFRS for SMEs, Preduzetnik No.
9, Faculty of Economics Podgorica, 2013, ISSN 1800-8429, str. 40-44

4.6. Ostala dokumentovana strucna djelatnost
Organizacija nauc¢nih skupova

4. Predsjednik Nau¢nog Odbora i Organizacionog odbora, Montenegrin International Coference
for Entepreneurial Development - MICED, UCG - Ekonomski fakultet u Podgorici, 2015. godina,
Podgorica

5. Clan Progranskog odbora VIII Kongresa ra¢unovoda i revizora Crne Gore, Perspektive
racunovodstveno-finansijske profesije u procesu pridruzivanja Eu, oktobar 2013, Becid¢i,

6. Clan Programskog Odbora IX Kongresa ratunovoda i revizora Crne Gore, Racunovodstvena
profesija u funkciji stvaranja poslovnog ambijenta za naredak preduzeéa i smanjenje kreditnog
rizika, oktobar 2014, Becici

7. Clan Programskog odbora X Kongresa ratunovoda i revizora Crne Gore, Finansijsko
izvjeStavanje u funkciji unapredenja kvaliteta menadzmenta, oktobar 2015, Beci¢i,

8. Clan Programskog odbora International Scientific Conference ,Economy and Integration“ ICEI,
Tuzla 3-5 December 2015,

9. (Clan Programskog odbora International Scientific Conference, Tuzla 2017,

Ucesce u realizaciji naucno-istrazivackih projekata (selektovane reference)
10. Koordinator projekta , Acquiring practical knowledge trough “Virtual enterprise” program and

internship in real companies” (MNE-HERIC-81180-PRACTing-IC-CS-16-3.1) koji se realizovao
u periodu od 15.04.2016 do 31.05.2017. godine.

11. Rukovodilac medunarodnog bilateralnog projekta: »Analiza razvoja racunovodstvene profesije i
njenog uticaja na unapredenje kvaliteta korporativnog izvjeStavanja: komparativni prikaz Crne
Gore i Slovenije« (2016-2017), Univerzitet Ljubljana, Ekonomski fakultet u Ljubljani

12. Rukovodilac medunarodnog bilateralnog projekta: »Kauzalitet poslovnih ciklusa i strukture
finansiranja preduzeca u Bosni i Hercegovini i Crnoj Gori-komparativna analiza¢, (2016-
2017),Univerzitet »Dzemal Bijedi¢« Mostar, Ekonomski fakultet u Mostaru

13. Clan medunarodnog bilateralnog projekta: »Mjerenje nivoa kvaliteta i kreiranje modela uvodenja
korporativnog upravljanja u Bosni i Hercegovini i Crnoj Gori« (2016-2017), Univerzitet u Banjoj



14.

15.

16.

17.

18.

19.
20.

21.
22.
23.
24.

25.

26.

Luci, Ekonomski fakultet,

Clan medunarodnog bilateralnog projekta, “Razvoj istrazivackih kapaciteta na ekonomskim
fakultetima” (2015-2016)”, naucna saradnja izmedu Crne Gore i Austrije u partnerstvu sa
Vienna University for Economics and Business

Clan medunarodnog bilateralnog projekta “Upravljanje znanjem u funkciji strategije razvoja”
(2015-2016), Sveuciliste Josipa Jurja Strossmayera u Osijeku, Ekonomski fakultet u Osijeku
Clan Konsultativne grupe za izradu dokumenta: Strateski plan razvoja opstine Bijelo Polje,
2017-2021. godine, Bijelo Polje 2017. godine

Projekat: Valorizacija telekomunikacione infrastrukture u drZavnom vlasnistvu, opravdanost
uvodenja Cetvrtog operatera, narucilac Vlada Crne Gore, Ekonomski fakultet i Elektrotehnicki
fakultet UCG, 2014. godina.

Procjena (reprocjena) akcijskog kapitala HG ,Budvanska rivijera“ a.d. Budva, Ekonomski
fakultet Podgorica, 2014

Misljenje o mogué¢im modelima isknjiZenja drZavne imovine iz bilansa AD ,Marina Bar“, 2014,
Drustveno-ekonomska opravdanost organizacije Igara malih drZzava 2019, Crnogorski
olimpijski komitet, 2014

Procjena vrijednosti imovine ,Intours“ d.o.o. Podgorica“, Centar za izvrsnost u menadZmentu,
Podgorica,2014

Ekonomsko-finansijska i druStvena opravdanost organizacije biciklisticke trke Giro d'Italia,
Ministarstvo odrzivog razvoja i turizma, 2014

Pravno-finansijska analiza poslovanja FK ,Sutjeska - Niksi¢“ Nik$i¢, Ekonomski fakultet
Podgorica, 2014

Procjena imovine ,Jadransko brodogradiliste“ a.d. Bijela, 2014

Investicioni program za revitalizaciju i poveéanje proizvodnih kapaciteta sektora za
poljoprivredu i stocarsku proizvodnju u Zavodu za izvrSenje krivi¢nih sankcija, Ekonomski
fakultet Podgorica, 2013

Procjena vrijednosti kapitala Novog duvanskog kombinata AD Podgorica i brendova
Duvanskog kombinata AD Podgorica u stecaju, 2015

Ostale reference

27.
28.
29.

30.

31
32.
33.

34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

45.

Dekan Ekonomskog fakulteta, UCG (mart 2015-april 2016);

Prodekan za finansije i odnos sa biznis zajednicom (novembar 2012-novembar 2014);
Rukovodilac umjerenja na IV godini (Racunovodstvo) i na postdiplomskim studijama (smjer:
Racunovodstvo I revzija);

Rukovodilac postdiplomskih primijenjenih magistarskih i specijalistickih studija (2011-
2013);

Predsjednik Nacionalnog savjeta za obrazovanje (maj 2015-oktobar 2017);

Clan Savjeta za kvalifikacije (maj 2015-oktobar 2017);

Clan Komisije za obrazovanje, edukaciju i organizaciju ispita Instituta sertifikovanih
racunovoda Crne Gore (ISRCG).

Clan Odbora direktora Monteregro turist“ AD Budva (decembar 2012-avgust 2015),

Clan Odbora direktora Monteregro turist“ AD Budva (decembar 2012-avgust 2015), odnosno
HTP ,Ulcinjska rivijera“ AD Ulcinj (jul 2016-jul 207).

Clan Savjeta za ekonomski razvoj Opstine Bijelo Polje (novembar, 2016-);

Clan Savjeta za razvoj i zastitu lokalne samouprave (jul, 2017-).

Predsjednik Odbora direktora HTP ,Ulcinjska rivijera“ AD Ulcinj (jul, 2017-).

Predsjednika Revizorskog odbora ,ZICG“ AD, Podgorica (januar, 2013-),

Predsjednika Revizorskog odbora ,Luka Bar“ AD, Bar (novembar, 2017-),

Clan Revizorskog odbora LZPCG“ AD, Podgorica (decembar, 2017-),

Clana Radne grupe za pregovaracko poglavlje 32 - Finansijski nadzor

Clana Radne grupe za izradu Nacrta Zakona o ra¢unovodstvu javnog sektora (februar, 2018-)
Ucesnik PULSAR programa the Public Sector Accounting Education Community of Practice
(EduCoP) (decembar 2017; april 2018-).

Ucesnik u izradi plana i programa (reakreditacija 2017-2022) za Ekonomski fakultet UCG,



46.

47.

48.
49.

50.
51
52.

53.

Ucesnik u izradi studije “Accountancy education-benchmarking study” CFRR, World Bank
Group, 2016, EU REPARIS EDUCoP,

Savjetnik za eksterno utvrdivanje kvaliteta obrazovno-vaspitnog rada u JU Srednja
ekonomska skola ,Mirko Vesovi¢“ u Podgorici (2014, 2015);

Clan Radne grupe za izradu obrazovnog programa Ekonomski tehnicar (2015)

Clan Konsultativne grupe za izradu Strateskog plana razvoja opstine Bijelo Polje, 2017-2021.
godine,

Jedna od osniva¢a NVO ,Nacionalni osmjeh Crne Gore*;

Jedna od osnivaca DOO ,,CORE Consalting” Podgorica

Ovlasceni procjenjiva¢ za ekonomsku vrijednost pravnog lica sa licencom br. 0P0361LF-
Institut sertifikovanih racunovoda Crne Gore

Certifikat CFRR - World bank - Public Sector Education Community of Practice Workshop,
decembar 2017, april, 2018






Angpuh ap Mupko,
peaoBHU podeccop

Poben je 1951. roguHe Ha T'y6aBunu kox Mocrapa y BocHu u XepueroBuHu. JlunioMupao je Ha
ExoHoMckoM ¢akysTety y CapajeBy 1974. rojjuHe, rjie je ¥ CTeKao JUILJIOMYy MarucTpa eKOHOMCKHUX
Hayka 1979. roguHe. [loKTOpaT eKOHOMCKHUX HaykKa ofbpaHuo je Ha ExoHOMckoM dakynarety y
MocTtapy 1983. roguHe.

3amnocano ce Ha EkoHoMcku dakyater y Cy6otunu 1992. roauHe. Y 3Bambe peloBHOTr npodecopa 3a
YKy Hay4Hy o6J1acT PauyHOBOACTBO, aHa/IM3€e U peBU3Hja U3abpaH je 1996 roanHe. AHraKOBaH je Ha
npeaMeruMa: PeBuswmja, [locsioBHa aHanu3a, PeBusuja jaBHOr cektopa. 06jaBHO je y KOayTOPCTBY
yubeHuke: PeBru3nja-Teopuja u npakca, AHanu3a GUHAHCHjCKUX U3BellTaja, PeBu3uja jaBHOT ceKTOpa.

AyTop je GpOjHHUX PaJloBa KOjU Cy NMyOJHKOBAHU y YacCOMMCUMa WM NMPe3eHTOBAaHHW HAa HAyYHUM
CKYIIOBMMaA y 3€MJbH U UHOCTPAHCTBY. M3 y>ke Hay4He 06s1acTU GHO je MEHTOpP Ha JeceT JOKTOPCKUX
auceprtanuja. MiMa 6oraTo mpakTUYHO HMCKYCTBO Ha MOCAOBHMAa peBU3Hje, aHAIU3E U MPOLEHe
BpeIHOCTH npeay3eha. YuecHUK je Ha BeheM 6pojy HaydyHHUX U CTPYYHHX Ipojekara. YuaH je CaBeTa
Exonomckor ¢akynateray Cybotunu u CaBeta Yuusepsurteray HoBom Cagy.



HNme n npe3nme

MHUPKO U. AHAPU'R

3Bame

Penouu npodecop

Ha3uB uHcTHTYIHjE Y KOjO]
HACTABHHMK PaJy €a MyYHUM PAJHUM | FOJUHE
BPEeMEHOM H 0/1 Ka/Ja

Exonomcku dakynrer, CydoTtnna, o 1992.

Y:ika Hay4yHa OJHOCHO YMETHUYKA PauyHOBOICTBO, aHATN3a U PEBU3Hja
odJacT

AKkajaeMcKa Kapujepa

l'oguaa | Unctutynuja Ob6sact

N360p y 3Bame 1996 Exonomckn dakynrer CyboTuma | Patynosoncrso,
AaHaJIu3a, peBu3yja

JokTopar 1983 Exonomcku dakynrter CapajeBo | Punancuje n
pavyHOBOACTBO

Cnennjanmzanuja

Marucrparypa 1977 Exonomcku dakynrter CapajeBo | Hocnosre unancije

Junmoma 1974 Exonomcku dakynrer Capajeo | Hocnosre unancuje

Cnmncak npeaMera Koje HAaCTAaBHHMK JAPKHM Y TeKyhoj IIK0JICKOj roAuHH

Ha3WB MIpeIMETa

BpCTa CTy/IHja

Ananuza GUHaHCH]CKUX U3BEIITaja OcHOBHE aKaJeMCKe CTY/IHje

PeBusnja

OCHOBHE aKaJIeMCKe CTY/IHje

PeBu3uja jaBHOT cexTopa

MacTtep akazgemMcKe CTyauje

SHESIR N o

Penpe3senraTtuBHe pedepenie

1

Dr Mirko Andri¢, dr Dejan Jaksi¢, Kristina Miji¢, Bojana Vukovi¢, Implementation of
Accounting Software as a Support to Company Management, TTEM. Tehnics tehnologies
education management ISSN: 1840-1503, Sarajevo, 2011.

HOp Mupko Awnpgpuh, bojana BykoBuh, Ananusa ¢uunancujckoe useewmaja u oyena
nepgopmancu, 36opauk pagoBa XV Konrpeca Caesa pauyHoBoha u peBuzopa PemyOinke
Cprcke, bawa Bpyhuia, 2011.

Hdp Mupko Anppuh, Bojana BykoBuh, Vioeca pesusuje y rxopnopamuenom ynpasmary,
30opauk pamoBa VI Konrpeca pauynoBoha u pesusopa Ilpue Tope: Punancujcko
n3BelTaBame y GyHkiwju yHanpehemwa nocnopHor am6ujerTa y lpuoj ['opu, beuunhn, 2011.

Hp JoBan Pomuh, np Topmana Bykenuh, np Mupko Awnppuh, Auamuza guuancujcxux
uzeewmaja, Exonomcku dakyarer, Cyboruna, 2011,

Dr Mirko Andrié, Kristina Miji¢, dr Dejan Jaksi¢, Financial Reporting and Characteristics of
Impairment of Assets in the Republic of Serbia, According to IAS/IFRS and National
Regulation, Economic Annals ISSN: 0013-3264 Faculty of Economics, University of
Belgrade, 2011.

Hp Mupko Augpuh, bojana Bykosuh, Kpuctuna Mujuh, E¢exmu xpusze na nepgpopmarice
nocioearsa nomonpugpeonux npedyseha y Bojeoounu, dacomuc 3a [1ocioBHY €KOHOMH]Y,
npeay3etHUITBo U GuHancuje, Hosu Can, 2011.

dr Dejan Jaksi¢, Kristina Miji¢, Dr Mirko Andri¢. Analysis of Variations in the Performance
of Audit Firms in the Republic of Serbia, Economic Annals ISSN: 0013-3264 Faculty of
Economics, University of Belgrade, 2012.

Hdp Mupxo Axnpuh, bojana BykoBuh. Vioea pesusuje jasuux nabasku y npesasunadsicersy
xkpuze. VIl Mehyrapogan CuMIIO3UjyM O KOpIIOPAaTHBHOM yIpaBibawmy. [IpomjeHama
cTpaTerdja, MONUTHKA M MOJENa KOPIOPaTUBHOT YIpaBibamka O NPEBIAJaBama KpH3e.
Tecnuh, bama Bpyhuna: Cases pauynoBoha u pesusopa Penyonuke Cprcke, 2012,

HOp Mupko Amxnpuh, Kpuctmra Mujuh. Pesusuja npomus pesusuje. XVI Korrpec
pauyHoBOha u peBm3opa Pemybmmke Cpricke: 3Hadaj pauyHOBOJACTBA, peBU3Hje U (prHAHCH]a
y mporecy IpeBiagaBama ekoHoMcke kpuse. Tecnunh, bama Bpyhuma: CaBe3 pauyHoBoha u
pesuzopa Penybimke Cpricke, 2012.

10.

Dr Mirko Andri¢, Bojana Vukovi¢. Reflections of the Crisis on the Corporate Operational
Performance of Serbian Industrial Companies. Strategic Management ISSN: 1821-3448.




Faculty of Economics Subotica, 2012.

11. | Ap Mupko Anppuh, np Bpanko Kpcmanosuh, np [ejan Jaxmmh. Pesusuja-meopuja u
npaxca. ExonoMmcku ¢akynrer Cyboruna. 2012.

12. | dp Mupko Aunpuh. Pesusuja jagnoz cekmopa. Exonomcku dakynter Cyboruma. 2012.
Bojana BykoBuh, np Mupko Aunpuh. Ocroge 3a muuinbere peguzopa 0 KOHCOIUOOBAHUM

13. | @unancujckum uzeewmajuma. PagynoBomctBo ISSN: 1450-6114, CaBe3 pauyHoBOha
pesuzopa Cpbuje, beorpan, 2013.

14. Bojana Bykosuh, ap Mupko Aunmpuh. Cmuyare pasymuos ysepaearba y UCTIUHUIMOCT U
0bjekmueHocm KOHCOMUO08anux gunancujckux uzseutmaja. Yacommc: Pesuzop ISSN: 1450-
7005. MucTuTyT 3a ekoHOMUKY | ¢uHaHcuje, beorpan. 2014,

15. HOp Mupko Awunmpuh, np /[ejan Jakmmh, np Kpuctuna Mwujuh. Axmyernu ymuyaju
uHgopmayuorux mexroaocuja Ha npoyec pesusuje. Exonomcku daxynrer Cyoorura. 2015.

16. | dp Mupko Anzapuh, np Bojana Bykosuh. Ilpoyena npupode u unmenzumema nocnoearea
yuymap epyne npedyseha. Anamu Exonomckor ¢akynrera y Cyoorunu ISSN: 0350-2120.
Exonomcku akynrer Cyboruua. 2015.

17. Bojana Vukovic, Mirko Andric, Dejan Jaksic. The impact of working capital management on

company's profitability: empirical evidence from Serbia. CUSTOS E AGRONEGOCIO ON
LINE ISSN: 1808-2882. Universidade Federal Rural de Pernambuco. Recife, 2017.




YHUBEPSHTET ¥ HOBOM CANY

EKOHOMCKH ¢AKYIITET
BPOJ: 12- lo62
Iana: 15.XI 1996.
CYBOTHIA

Ha ocHOBy unasa 86. 3akoHa © YuuBepzureTry /"Cnyxbemu rnacemk PC" ©poj
54792/, HW=sbopuo Behe ExoHomcxor dakynrera y CySoTunH, Ha CEOJjO] CeIOHHUH

on lo. oxTobpa 1996. romuHe, [MAoHeNnc je jenHornacHo crenehy

OOAYRY

BEupa ce BHOPHD OP MHPKO, y 3Bake peOoBHOT MIpodecopa YHHBEP3UTETA,
Ha ExoHoMckoM ¢akynrerTy y CyBoTnuu, =a npepMeT duHaHcHjcKa KOHTpona # DEBH-
spja, HayuHy obnact PauyHoBomcTBO, aHanWse H TIOCNOBHe ¢HHaAHCH]e.

Ha oBy Omnyky mata je carmacHocT on CrpaHe HacraBHo-HayuyHor Beha
¥uuBepsurera y HoBom Capy 14. oxTobGpa 1996. romwhe.

et

.Hpop;np Bojun Kanaunh
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