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Abstract: Taking into account current trends and opportunities in the
transitional markets, the subject of the research is to analyze and quantify the
different Value at Risk (VaR) calculation models in the light of investment risk
assessment performance in the domestic market. The research objective is to
gain a series of qualitative and quantitative information about the possibilities
of effective application of different VaR models in investment decision-making
in order to minimize risks of investment activities. The research focuses on
the domestic financial market and covers the period 2006-2012. The research
methodology involves the use of MANOVA analysis, discriminant analysis,
and Roy's test, and is adapted to the specific characteristics of the transitional
market of the Republic of Serbia. The research results confirm the prominent
place, role and importance of different VaR models in the light of the
investment risk quantification in the domestic market, with reference to the
specificities between particular VaR models. In this sense, the results will be
useful both for academic and professional communities, in the context of the
successful application of different VaR models in decision-making about
investment activities.
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Parametarska i neparametarska VaR procena dnevnih
prinosa

Apstrakt: UvaZavajuci aktuelne trendove i trZiSne prilike na tranzitornim
trzistima, predmet istraZivanja u radu jeste analiziranje i kvantifikacija razlicitih
modela merenja Value at Risk-a (VaR) u svetlu uspesnosti procene rizika od
aktivnosti investiranja na domicilnom trzistu. Cilj koji se Zzeli ostvariti
istraZivanjem jeste dolazenje do niza kvalitativnih i kvantitativnih informacija o
mogucnostima uspesnosti primene razlicitih modela VaR-a u donoSenju
odluka o investiranju, a u funkciji minimiziranja rizika od aktivnosti investiranja.
Istrazivanje je fokusirano na domicilno finansijsko trziste i obuhvata period od
2006-2012 godine. Metodologija istrazivanja podrazumeva primenu analize
MANOVA, diskriminativne analize i Roy-evog testa, a prilagodena je
specificnostima tranzitornog trZiSta Republike Srbije. Rezultati istraZivanja
potvrduju istaknuto mesto, ulogu i znacaj razli¢itih modela VaR-a u svetlu
kvantifikacije rizika od aktivnosti investiranja na domicilnom trzistu, uz
ukazivanje na specifi¢nosti razlika izmedu pojedinih modela VaR-a. U tom
smislu, dobijeni rezultati ¢e biti korisni kako akademskoj zajednici, tako i
struénoj javnosti u kontekstu uspesSne primene razli¢itih modela VaR-a
prilikom donoSenja odluka o aktivnostima investiranja.

Kljuéne reéi: Value at Risk, VaR model, Teorija ekstremnih vrednosti, Delta
normal VaR, Istorijska simulacija, rizik, investiranje.

1. Introduction

The current market conditions, globalized trends, the crisis that has turned
into a recession and high market volatility are some of the key conditions that
have contributed to the change in logical financial thinking and decision-
making. Methods and techniques used to predict the expected effects of
investment activities successfully have necessarily been changed and
adapted to the altered market conditions and opportunities. Since the
investment activity return function has got a different shape and behavior (the
symmetrical sine function has grown into an asymmetric one - Pareto
distribution), the methods and techniques used to predict and quantify the
effects of investment activities have been changed and adapted to the current
market conditions.

Transitional markets, being highly volatile, low liquid and shallow markets,
have reacted particularly fiercely to the changed market conditions. The
consequences are the altered expectations of investment activities and the
tendency to optimize the effects of these activities, with constant risk
minimization. Investors in these markets are particularly sensitive to the risks
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of investment activities, so the methods and techniques focused to investment
risk quantification have a special place, role and importance in such markets.
Serbian financial market and investors are the true example of the above
mentioned thesis, in the sense that they are more careful than ever in their
investment decisions, constantly focused to anticipate and quantify their
expectations of investment activities.

In this sense, the subject of the research is to analyze the effectiveness of
parametric and nonparametric VaR daily returns estimation in the domestic
financial market, in order to obtain qualitative and quantitative information
about the application possibilities of different VaR models in practice and the
differentiation between them. The research objective is to obtain the
scientifically-verified knowledge about the application possibilities of
parametric and nonparametric VaR calculation models in the context of
optimal decision-making in the investment processes. The scientific
contribution of this research is particularly reflected in the above mentioned,
since so far very few studies have been conducted with such a subject. The
practical contribution of this research is very important, because it leads to
concrete knowledge about the application effectiveness of the different
parametric and nonparametric VaR models in the practice of transitional
markets, which significantly increases the efficiency of investment decision-
making in these markets.

Testing and analyzing different VaR calculation models in the actual practice
of Serbian financial market not only provide the quality information on the
effectiveness of their implementation, but the analysis of mutual differences of
these models in specific market circumstances. Thus, the following
hypotheses are tested in the study:

Hy: There is no statistically significant difference in the application
performances of parametric and nonparametric VaR daily returns estimation,
with the confidence level of 95% for 50 and 200 days, in the period 2007-
2012.

H,: There is no clearly defined boundary between different VaR models,
compared with risk quantification effectiveness, with the confidence level of
95% for 50 and 200 days, in the period 2007-2012.

Hs: There is no statistically significant difference in the application
performance of the parametric and nonparametric VaR daily returns
estimation, with the confidence level of 95% for 50 and 200 days, per years.

The research results are derived from the author’s doctoral thesis (Djakovic,
2013). The research purpose is to analyze the application performance of the
tested parametric and nonparametric VaR calculation models, in the context
of optimal investment decision-making. The research importance and
originality are reflected in the fact that there exist relatively few studies in this
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area focused on transitional markets, taking into account the specificities of a
given market environment, i.e. volatile business conditions, characterized by
frequent crises. Consequently, the research results provide important
qualitative and quantitative contribution to the subject area.

The paper is structured as follows: the research subject, objective and
hypotheses are defined in the introduction. The next part of the paper
presents the relevant domestic and international literature in the research
area. The third section reviews the methodology used in the study, with
emphasis on the research sample. The results and discussion are presented
in the next part, followed by the conclusions and references used in the paper.

2. Literature review

Taking into account the dynamic environmental conditions, it is evident that
the frequency of extreme market movements significantly influences the
course and effects of investment activities. Because of the outbreak of the
global economic crisis, as well as redefined market relations and business
conditions, the performances of different risk management models are the
focus of many researchers. In this regard, the effectiveness estimation of
different Value at Risk (VaR) calculation models is particularly important,
being a widespread risk measure. A particular challenge in the research
performance of these models is their testing in underdeveloped and low
propulsive transitional markets, such as the Serbian market. In fact, owing to
the extremely volatile market conditions, the special attention should be given
to an adequate consideration and quantification of risk, and the performance
of the investment process. Accordingly, the research of different parametric
and nonparametric VaR calculation models and, consequently, the adequacy
of their application in volatile environmental conditions are particularly
important (Andjelic, Djakovic & Sujic, 2012).

To analyze the nonparametric VaR calculation model in the market of the
Republic of Serbia, it is necessary to use an extremely high confidence levels
for an adequate prediction of market risk (Radivojevic, Lazic & Cvijanovic,
2010). Consequently, daily returns estimates are not adequate with extremely
low levels of confidence. It is necessary to determine the characteristics of the
environment and the tested model assumptions, regarding its successful
implementation possibility. This research is significant because it represents
the guidelines for the successful implementation of the tested nonparametric
VaR calculation model, i.e. historical simulation, with special emphasis on the
possibility of a reliable risk measurement in the market of the Republic of
Serbia.
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Vujnovic-Gligoric & Jakupovic (2010) have been focused on the ability to
adequately evaluate the investment market risk. The authors have also
analyzed the maximum possible loss of the investment portfolio because of
the volatile price movements of its elements, i.e. financial instruments. The
corresponding VaR methodologies (analytical and historical methods and
Monte Carlo Simulation) have been applied. Taking into account the
performance of the tested VaR methodology, the authors conclude that the
Monte Carlo Simulation is more suitable because it allows flexibility, i.e.
adaptability to volatile environmental conditions.

Barone-Adesi & Giannopoulos (2001) have also analyzed the nonparametric
VaR calculation models. The authors have applied the following two
approaches to the three selected hypothetical portfolios: variance-covariance
and historical simulation. The special attention has been given to the
statistical problems of VaR calculations considering the risk prediction
effectiveness in investment, and the volatility impact on the adequacy of VaR
estimates with a longer time horizon. Filtered Historical Simulation (FHS) has
been proposed, because the research results have indicated the superiority of
the same over the traditional Historical Simulation (HS). The research is
significant because it highlights the need for further development of the tested
models in order to remove the identified application limitations in the VaR
context.

Moralles, Rebelatto & Sartoris (2013) have analyzed parametric VaR
calculation models with special emphasis on Extreme Value Theory (EVT).
The research is focused on the extreme returns and the methodology involves
Empirical Distribution Function (EDF), together with the possible application in
Enterprise Risk Management (ERM). The selected model does not include
"ad-hoc" assumptions, which implies its broad usability and advantage in the
application of Extreme Value Theory (EVT), with the particularly adequate
consideration of return distribution tails of investment activities. The authors
conclude that the developed model can be applied to a wider area (ERM and
the like), and that it is possible to analyze the company risk exposure during
the investment implementation.

Lamantia, Ortobelli & Rachev (2006), Angelidis, Benos & Degiannakis (2007),
Gurtler & Rauh (2009), Samia, Dalenda & Saoussen (2009), Sheng, Benshan
& Zhongping (2012) and Ghatak (2013) emphasize the validity of the different
VaR model applications as a reliable risk assessment in the investment
processes, with the need of their continuous improvement and adequate risk
management in those processes.

Given the previous theoretical and empirical research, the study actuality is
particularly evident because it gives a systematic, comparative review of
application performances, of both parametric and nonparametric VaR
calculation models on a daily basis, which provides the actual empirical data
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on their performances in volatile market conditions, in the context of the
successful investment risk assessment in the specific, transitional market of
the Republic of Serbia.

3. Materials and Methods

The study research sample includes daily values of BELEX15 stock index, as
a representative of the state and conditions in transitional market of the
Republic of Serbia, in the period from January 1, 2006 to December 31, 2012.

The corresponding methodology is to test the research hypotheses.
Specifically, MANOVA analysis is used to test the hypothesis H;, discriminant
analysis to test the hypothesis H, and Roy's test to test the hypothesis Hs.
The alternative hypotheses A;, A, and A; represent the opposite hypotheses
to the hypotheses Hj, H, and Hs.

The parametric models of the VaR daily returns estimation are the Extreme
Value Theory (EVT) and the Delta normal VaR (D VaR), while the Historical
Simulation (HS VaR) is a nonparametric model. The performances of
parametric and nonparametric VaR daily returns estimation are tested with a
confidence level of 95% for 50 and 200 days (rolling windows).

The analysis and quantification of different VaR calculation models in relation
to the investment risk assessment performance is done on a daily basis in
accordance with the given confidence level and rolling windows. The number
of days with the unsuccessful risk prediction of the tested VaR calculation
models in the domestic market is analyzed at the end of each annual period.
The initial values of VaR are calculated based on the daily returns values in
2006.

The VaR risk measurement can be mathematically represented in the
following way (Ottenwaelter, 2008). If the AP is the change of the portfolio
value in the next N days and the VaR corresponds to the loss of (100-a)
percentile of the AP distribution, it follows:

P(AP <VaR)=1-a 1)

VaR represents (100-a) percentile of the distribution value and is generally
calculated on a daily basis, with different confidence levels. The calculation of
the Delta normal VaR (D VaR) is performed as follows:

var(p')=2, .0, )
where

Z,., — value of the theoretical distribution,
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oOp — standard deviation (Kondapaneni, 2005)

The asymptotic properties of random values are examined by Extreme Value
Theory (EVT), in the forms:

Mn = maX{Xl,Xz,...,Xn}
m, = min{Xy,Xs,...,Xp}

when n — o, whereat Xy,X,,...,X, are random values with given probability
distributions.

If for the random value M, is valid:

P{M”—_b"s x}—>G(x),n — o ®)
a

n

where G(x) is a non degenerate distribution function, and a,>0 and b, (n € N)
are real numbers. In that case, it is said that G(x) determines the marginal
distribution of linearly normalized maxima M,, while a, and b,, are stipulating
constants (Jockovic, 2009).

4. Results and discussion

In this part of the study, the research results of the application of parametric
and nonparametric VaR daily returns estimation for BELEX15 stock index,
with a confidence level of 95% for 50 and 200 days, will be presented.

Table 1. Significance testing between different VaR models in comparison to
the effectiveness of risk quantification for BELEX15 (95%, 50 days) in the
period 2007-2012

Analysis n F p
MANOVA 6 1.762 0.052
Discriminant 6 1.771 0.050

Legend: n — years (features), F — the values of Fisher distribution, p — significance level

Source: the author’s calculations (Djakovic, 2013)

According to the results shown in Table 1 of MANOVA analysis (p=0.052) and
discriminant analysis (p=0.050), the hypotheses H; and H, are rejected,
whereas the alternative hypotheses A; and A, are accepted. According to
these results, there is a difference between VaR calculation models for
BELEX15 (95%, 50 days).
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Table 2. Significance testing between different VaR models in comparison to
the effectiveness of risk quantification for BELEX15 (95%, 200 days) in the
period 2007-2012

Analysis n F p
MANOVA 6 3.604 0.000
Discriminant 6 3.609 0.000

Source: the author’s calculations (Djakovic, 2013)

According to the results shown in Table 2 of MANOVA analysis (p=0.000) and
discriminant analysis (p=0.000), the hypotheses H; and H, are rejected,
whereas the alternative hypotheses A; and A, are accepted. According to
these results, there is a difference between VaR calculation models for
BELEX15 (95%, 200 days).

Table 3. The difference significance of different VaR models in comparison to
the effectiveness of risk quantification for BELEX15 (95%, 50 days) per years

Year X R F p d. coeff
2007 0.029 0.029 0.313 0.731 0.013
2008 0.020 0.020 0.156 0.856 0.010
2009 0.025 0.025 0.240 0.787 0.003
2010 0.036 0.036 0.479 0.620 0.012
2011 0.009 0.009 0.028 0.973 0.004
2012 0.010 0.010 0.036 0.965 0.001

Legend: y — Pearson's contingency coefficient, R — multiple correlation coefficient, F — Fischer
value distribution, p — significance level, d. coeff — discrimination coefficient

Source: the author’s calculations (Djakovic, 2013)

The hypothesis H; is accepted on the basis of the obtained results (Table 3,
Roy's test: p>0.1). For BELEX15 (95%, 50 days), per years, there is no
significant difference in the context of different VaR calculation models: 2007
(0.731), 2008 (0.856), 2009 (0.787), 2010 (0.620), 2011 (0.973) and 2012
(0.965). The discrimination coefficient indicates that the difference is the
largest in 2007 (0.013), 2010 (0.012), 2008 (0.010), 2011 (0.004), 2009
(0.003) and 2012 (0001). The years 2007 (0.731), 2008 (0.856), 2009 (0.787),
2010 (0.620), 2011 (0.973) and 2012 (0.965) are the latent features for which
there are no differences between the different VaR calculation models.
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Table 4. The difference significance of different VaR models in comparison to
the effectiveness of risk quantification for BELEX15 (95%, 200 days) per

years
Year X R F p d. coeff
2007 0.138 0.140 7.508 0.001 0.023
2008 0.018 0.018 0.128 0.880 0.015
2009 0.048 0.048 0.884 0.414 0.006
2010 0.073 0.073 2.021 0.134 0.009
2011 0.100 0.100 3.845 0.022 0.007
2012 0.036 0.036 0.501 0.606 0.000

Source: the author’s calculations (Djakovic, 2013)

Roy's test (p<0.1) indicates that the alternative hypothesis A; is accepted,
while there is a significant difference in comparison to the VaR calculation
models, according to the risk measurement in 2007 (0.001) and 2011 (0.022)
for BELEX15 (95%; 200 days). Additionally, the results from Table 4 of Roy's
test (p>0.1) indicate that the hypothesis Hs is accepted, which indicates the
lack of significant difference between the VaR calculation models in risk
guantification in 2008 (0.880), 2009 (0.414), 2010 (0.134) and 2012 (0.606)
for BELEX15 (95%, 200 days). The discrimination coefficient indicates that
the greatest contribution to discrimination and the largest differences are in
the years 2007 (0.023), 2008 (0.015), 2010 (0.009), 2011 (0.007) and 2009
(0.006) between the different VaR calculation models for BELEX15 (95%, 200
days). The years 2008 (0.880), 2009 (0.414) and 2010 (0.134) are the latent
features for which there are no differences between the VaR calculation
models.

Considering the research results (Tables 3 and 4), the hypothesis H; is
confirmed with a confidence level of 95% for 50 days per years, while it is not
confirmed with a confidence level of 95% for 200 days per years (2007 and
2011). Therefore, the Hs hypothesis is partially confirmed for a particular part
of the research sample.

Based on the previously obtained research results, it can be concluded that
none of the tested parametric and nonparametric models of VaR daily returns
estimation of investment activities has advantage, especially if the overall
study period with the volatile market conditions of the observed transitional
market is evaluated. All the above mentioned is in accordance with the
comparative study by Angelidis, Benos, & Degiannakis (2007). Additionally,
Radivojevic, Lazic & Cvijanovic (2010) suggest that it is necessary to test the
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validity of the VaR models adequately, especially considering the chosen
levels of confidence. Further, Vujnovic-Gligoric & Jakupovic (2010) conclude
that in the periods of extreme market volatility it is necessary to apply
sophisticated mathematical models for the performance maximization in the
investment processes. In his empirical research, Ghatak (2013) confirms the
importance of adequate model analysis of VaR estimation in the context of the
risks that are intended to be covered. Also, Mentel (2013) presented VaR as
the risk reduction instrument, while defining its scale and concluded that some
models often overestimate VaR, but that the level of significance increases
the efficiency of the tested models.

5. Conclusions

The research results unambiguously indicate the importance of the subject of
the research through the prism of validation and optimization of investment
activity effects in the contemporary business conditions. In practice, the
research tests the place, role and importance of parametric and
nonparametric VaR daily returns estimation on the example of transitional
market of the Republic of Serbia. With the research focus on the Serbian
transitional market, the authors intentionally emphasized the importance of
business decision-making analysis and optimization, in the sphere of
investment activities in transitional markets that are highly volatile, low
efficient and low propulsive market forms.

The scientific contribution of the study is reflected in the quality and
significance of the results about the possibilities of effective application of
parametric and nonparametric VaR daily returns estimation, in the context of
the investment risk management in transitional markets, which significantly
expands the cognitive base of the research area. The practical contribution of
the research is in expanded possibilities of effective application of parametric
and nonparametric VaR daily returns estimation in daily decision-making in
the investment processes.

Several hypotheses are tested in the research. The hypothesis H;, which
assumes that there is no statistically significant difference in the application
performances of parametric and nonparametric VaR daily returns estimation
with the confidence level of 95% for 50 and 200 days in the period 2007-2012,
is rejected, i.e. there is no significant difference in VaR daily returns
estimation of investment activities.

The hypothesis H,, claiming that there is no clearly defined boundary between
different VaR models in comparison to the risk quantification performance,
with the confidence level of 95% for 50 and 200 days in the period from 2007-
2012, is also rejected, as well as the hypothesis Hs, which only indicates the
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significance of the application performance differences for the analyzed VaR
daily returns estimation.

These facts point to the importance of difference testing between different
models of VaR daily returns estimation and their different "behaviors" in
certain market circumstances, which only additionally supports the thesis of
the necessity of holistic, comprehensive and systematic approach to analysis,
anticipation and validation of investment expectations. The special quality of
research results stems from the fact that the study has been focused to the
transitional market of the Republic of Serbia, since the analysis of the
comparative literature in this research area shows that relatively few studies
have been performed with this topic, with the focus on transitional markets.

In conducting this research, on the one side the authors have dealt with the
problems and challenges that arise from the specific characteristics of
transitional markets, and on the other, from the need to adjust the tested VaR
models to the specificities of these markets. It is the greatest challenge of this
research to adjust the used VaR models to specific Serbian market and
thereby enable its successful implementation and get results that are
grounded in science and practice.

Further research will be directed to expand the research focus on other
transitional markets and increase the flexibility of the tested VaR models in
practice to respond to the challenges of the environment with even higher
level of success, in light of return maximization of investment activities. In this
sense, the focus of future research will be expanded and applied methodology
significantly modified to a higher level of flexibility and adaptability, taking into
account the dynamics of changes in both micro and macro levels and the
expressed globalized trends.

References

Andjelic, G.B., Djakovic, V.D., & Sujic, M.M. (2012). An empirical evaluation of Value-
at-Risk: The case of the Belgrade Stock Exchange index - BELEX15. Industrija,
40(1), 39-60.

Angelidis, T., Benos, A., & Degiannakis, S. (2007). A robust VaR model under different
time periods and weighting schemes. Review of Quantitative Finance and
Accounting, 28(2), 187-201. doi:10.1007/s11156-006-0010-y

Barone-Adesi, G., & Giannopoulos, K. (2001). Non parametric VaR Techniques. Myths
and Realities. Economic  Notes,30(2), 167-181. doi:10.1111/j.0391-
5026.2001.00052.x

Djakovic, V. (2013). The Application of the Extreme Value Theory Model in
Investments. (pp. 1-227). Novi Sad, Serbia: University of Novi Sad, Faculty of
Technical Sciences. Ph.D. Thesis.

Ghatak, A. (2013). Analysis of the Performance of VAR Models as a tool for Market
Risk. Research Journal of Social Science & Management, 2(10), 74-83.

Industrija, Vol.42, No.4, 2014 53



Dakovic V. et al.: Parametric and Nonparametric VaR Daily Returns Estimation

Retrieved from
http://www.theinternationaljournal.org/ojs/index.php?journal=tij&page=issue&op=
view&path[]=01%20February%202013&path[]=showToc

Gurtler, M., & Rauh, R. (2009). Shortcomings of a parametric VaR approach and
nonparametric improvements based on a non-stationary return series model
(No. IF32V2). Working papers. Retrieved from
http://www.econstor.eu/bitstream/10419/55232/1/684931540.pdf

Jockovic, J. (2009). Generalized Pareto Distributions in Extreme Value Theory and
their Implementations. (pp. 1-54). Belgrade, Serbia: University of Belgrade,
Faculty of Mathematics. M.Sc. Thesis. Retrieved from
http://elibrary.matf.bg.ac.rs/bitstream/handle/123456789/2588/magistarskiJelena
Jockovic.pdf?sequence=1

Kondapaneni, R. (2005). A study of the delta normal method of measuring VaR. (pp. 1-
92). Worcester, UK: Polytechnic Institute. M.S. Thesis. Retrieved from
https://www.wpi.edu/Pubs/ETD/Available/etd-050905-
104553/unrestricted/Rajesh_Thesis.pdf

Lamantia, F., Ortobelli, S., & Rachev, S. (2006). An empirical comparison among VaR
models and time rules with elliptical and stable distributed returns. Investment
Management and Financial Innovations, 3(1), 8-29. Retrieved from
http://businessperspectives.org/journals_free/imfi/2006/imfi_en_2006_03 Laman
tia.pdf

Moralles, H.F., Rebelatto, D.A.N., & Sartoris, A. (2013). Parametric VaR with
goodness-of-fit tests based on EDF statistics for extreme returns. Mathematical
and Computer Modelling, 58(9-10), 1648-1658. Retrieved from
http://www.sciencedirect.com/science/article/pii/S0895717713002495

Ottenwaelter, M. (2008). Value-at-Risk for commodity portfolios, INP Grenoble -
ENSIMAG. Retrieved from
http://gregory.cobena.free.fr/iwww/Publications/rapport _martin_2008.pdf

Radivojevic, N., Lazic, J., & Cvijanovic, J.M. (2010). Aplikativnost istorijske simulacije
vrednosti pri riziku na trzistu kapitala Srbije (Applicability of historical simulation
value at risk in the Serbian capital market). Industrija, 38(3), 19-29. Retrieved
from http://scindeks-clanci.ceon.rs/data/pdf/0350-0373/2010/0350-
03731003019R.pdf

Samia, M., Dalenda, M., & Saoussen, A. (2009). Accuracy and Conservatism of VaR
Models: A Wavelet Decomposed VaR Approach Versus Standard ARMA-
GARCH Method. International Journal of Economics & Finance, 1(2), 174-184.
Retrieved from
http://www.ccsenet.org/journal/index.phplijef/article/viewFile/3395/3076

Sheng, Z., Benshan, S., & Zhongping, W. (2012). Analysis of mean-VaR model for
financial risk control. Systems Engineering Procedia, 4, 40-45. Retrieved from
http://ac.els-cdn.com/S2211381911002001/1-s2.0-S2211381911002001-
main.pdf?_tid=c254155c-cc7f-11e3-bb8e-
00000aacb35f&acdnat=1398433664_54aee23194115c49330bcdab66f66990

Vujnovic-Gligoric, B., & Jakupovic, S. (2010). Procjena vrijednosti investicionog
portfelja pod rizikom (Estimating the value of the investment portfolio at risk).
Zbornik radova (Fakultet za ekonomiju i inzenjerski menadzment), 3(5), 56-67.
Retrieved from
http://scindeks.ceon.rs/article.aspx?query=1SSID%26and%269109&page=4&sor
t=8&stype=0&backurl=%2Fissue.aspx%3Fissue%3D9109

54 Industrija, Vol.42, No.4, 2014


http://www.theinternationaljournal.org/ojs/index.php?journal=tij&page=issue&op=view&path%5b%5d=01%20February%202013&path%5b%5d=showToc
http://www.theinternationaljournal.org/ojs/index.php?journal=tij&page=issue&op=view&path%5b%5d=01%20February%202013&path%5b%5d=showToc
http://www.econstor.eu/bitstream/10419/55232/1/684931540.pdf
http://elibrary.matf.bg.ac.rs/bitstream/handle/123456789/2588/magistarskiJelenaJockovic.pdf?sequence=1
http://elibrary.matf.bg.ac.rs/bitstream/handle/123456789/2588/magistarskiJelenaJockovic.pdf?sequence=1
https://www.wpi.edu/Pubs/ETD/Available/etd-050905-104553/unrestricted/Rajesh_Thesis.pdf
https://www.wpi.edu/Pubs/ETD/Available/etd-050905-104553/unrestricted/Rajesh_Thesis.pdf
http://businessperspectives.org/journals_free/imfi/2006/imfi_en_2006_03_Lamantia.pdf
http://businessperspectives.org/journals_free/imfi/2006/imfi_en_2006_03_Lamantia.pdf
http://www.sciencedirect.com/science/article/pii/S0895717713002495
http://gregory.cobena.free.fr/www/Publications/rapport_martin_2008.pdf
http://scindeks-clanci.ceon.rs/data/pdf/0350-0373/2010/0350-03731003019R.pdf
http://scindeks-clanci.ceon.rs/data/pdf/0350-0373/2010/0350-03731003019R.pdf
http://www.ccsenet.org/journal/index.php/ijef/article/viewFile/3395/3076
http://ac.els-cdn.com/S2211381911002001/1-s2.0-S2211381911002001-main.pdf?_tid=c254155c-cc7f-11e3-bb8e-
http://ac.els-cdn.com/S2211381911002001/1-s2.0-S2211381911002001-main.pdf?_tid=c254155c-cc7f-11e3-bb8e-
http://scindeks.ceon.rs/article.aspx?query=ISSID%26and%269109&page=4&sort=8&stype=0&backurl=%2Fissue.aspx%3Fissue%3D9109
http://scindeks.ceon.rs/article.aspx?query=ISSID%26and%269109&page=4&sort=8&stype=0&backurl=%2Fissue.aspx%3Fissue%3D9109

	4. Results and discussion
	5. Conclusions

