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associated with Value at Risk (VaR), which draws much attention by financial institutions in
recent years. VaR is a method for recognizing and evaluating of risk, which uses the standard

January 21 2014 statistical techniques and the method has been used in other fields, increasingly. The present
Keywords: study has measured the value at risk of 26 companies from chemical industry in Tehran Stock
Risk Exchange over the period 2009-2011 using the simulation technique of Monte Carlo with 95%
Risk Management confidence level. The used variability in the present study has been the daily return resulted
Value at Risk from the stock daily price change. Moreover, the weight of optimal investment has been
Simulation determined using a hybrid model called Markowitz and Winker model in each determined

Monte Carlo-simulation stocks. The results showed that the maximum loss would not exceed from 1259432 Rials at

95% confidence level in future day.
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1. Introduction

During the past few decades, there have been tremendous changes on financial markets and financial
market is over 70% of the market (Fan et al., 2004). The interests in stock market in some developing
countries have been tremendous especially in Tehran Stock Exchange and some people have tried to
determine the level of risk associated with the market (YekkeZareh, 2010). There were also people
who were interested in evaluation of relationships between credit, operational, market risks in
banking industry in Iran (Abyak, 2012). Raiee and Saeedi (2004), in other work, presented an
empirical investigation for measuring, predicting and risk management called Value at Risk (VaR). In
this work, authors paid special attention on financial organizations, banks, and investment market
managers from different countries. Fusai and Luciano (2001) considered value at risk (VaR) in order
to evaluate the risk rate and selected the optimal portfolio. According to Khiabani and Sarouqi
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(2011), it can be expected that the mentioned portfolio VVaR would have the greatest loss at appointed
time (one day, week, and month) and in certain confidence level. The main challenge in measuring
VaR is the selecting method, which can measure the most accurate VaR for risk and asset return.

Nasrollahi et al. (2010) applied the recent and modern methods such as Monte Carlo simulation
technique for investment risk management and optimal portfolio selection based on increasing
advance of stock exchange in Iran. Monte Carlo simulation technique can introduce endless scenarios
using clear statistical assumptions. The assumptions indicate probable distributions form for changes
in market factors as well as distributions from portfolios interests and losses can be stimulated using
the standard numerical techniques.

Therefore, the present study aims at measuring VaR of an assumed portfolio from firms' shares using
Monte Carlo simulation technique. The firms are members of chemical industry, which exist in
Tehran Stock Exchange and the optimal portfolio is formed under a compound model. The present
paper includes six sections. After introduction, the literature review, the proposed model of this paper
is introduced. Models used for measuring VaR and for determining optimal portfolio are introduced
in fourth section. Moreover, obtained results from models estimating entitled “research results” are
presented. Finally, sixth section deals with accumulating, concluding, and offering suggestions for
further research.

2. Literature Review

According to Jorion (2007), VaR has roots in severe financial crisis where the most companies
including Orange County, Metal Gessel Sheft and Daiva were entangled in 1990s. We can learn a
common and important lesson from the crisis that billion dollars may be lost due to poor management
and supervision on financial risks. Consequently, it is expected that financial institutions and
legislators paid much attention to VaR, which is an intelligible method to quantify the market risk
rate. Eqbalnya (2005) stated that VaR method could be considered as a statistical criterion for
measuring portfolio losses. VaR measures and quantify the expected maximum loss of an asset or
portfolio during the certain time and confidence level. According to Raiee and Saeedi (2004), the risk
in investment portfolio including financial tools can be measured just through VaR index.

According to Rasouli (2004), unlike the traditional assessment of risk, VaR presents a general and
comprehensive view, consequently, VaR is actually risk assessment with a forward view. Gallati
(2003) used VaR technique in terms of parametric and non-parametric. Parametric method can be
described by variance-covariance and some analytic methods while non-parametric method includes
historical simulation and Monte Carlo simulation method. Utilizing each of VaR measurement
method is to some extent influenced by needs of analysts and decision makers of organization, type of
assets, which is under the study, the degree of accuracy and speed in measuring and other
considerations. Kwak and Ingall (2007) explored Monte Carlo simulation applications for project
management and many other firms have used Monte Carlo simulation as a tool in order to make
decisions.

According to Choudhry (2006), a large number of simulations are carried out based on correlations
and fluctuations estimated by the risk manager while one simulation differs from the other one but
generally, simulation comes closer to statistical parameters. Thus, there will be more possibility that
value at estimated risk have bigger accuracy. Raiee and Saeedi (2004) explained that there would be
no need to assume the return maintains a normal distribution. Rather, forecasting of future changes
will be accomplished using the random processes and using simulation technique.

According to Moradi and Akhtarkavan (2009), optimization issues have received much attention
under various criteria, which may be in conflict. Various goals and criteria may have different
measurement scales. Solving these problems either means designing or selecting the best answer
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among available options. Multi criteria decision-making is a choice, which deals with decision
process in the presence of different and rather inconsistent.

As mentioned above, VaR can be taken into account as a new approach. However, it has had a quick
evaluation and growth in the short period of time. One reason of rapid spread has been legislators'
emphasis on use of methodology of value at risk in financial institutions, investors firms, and banks.
According to conducted literature review, what can be recognized is the efficiency of VaR model in
order to determine investment risk in financial portfolio. Nowadays, in addition to various criteria,
other issues associated with optimal determination of stock for investment strategies, which could
lead to the maximum efficiency have been also drawn much attention. Therefore, there was no
research included these both aspects. Some conducted research, which includes just one aspect, are
discussed next. Fan et al. (2004) measured VaR of supplied shares in China Stock Exchange in
Politics and Management Institution of Science Academy. They reported the comparison between the
value at predicted risk and real efficiency with 95% the confidence level. Finally, results indicated
that Stock Exchange fluctuations of China was considerable and Shenzen Stock Exchange
fluctuations was larger than Shanghay Stock Exchange ones. Glasserman et al. (2000) presented a
Monte Carlo method for measuring Value at Risk. They described different methods that applied the
best and the salient features of both methods. The preliminary results showed that the mentioned
methods had the least effect in normal situations. Egbalnya (2005) used two methods of exponential
weighted moving average, and simple moving average by use of VaR concept in order to manage
investment risk by parametric VaR method and predicted return fluctuations. In this study, logarithm
efficiency of cashed return index as well as securities costs were measured daily over the period
1999-2005 and VaR was measured at 3 confidence levels of 99%, 97.5%, and 95%. Examining the
efficiency and accuracy of designed model indicated that the mentioned model could rely on both
methods of exponential weighted and simple method average at 95% confidence level, while it was
not appropriate for high confidence level (95% & 97%). It was consistent with suggesting of standard
metric risk system based on use of 95% confidence level. Vakilzadeh (2007) dealt with measuring
market risk by considering one million Rials currency portfolio in one future day by parametric
methods and non-parametric. The researcher carried out the Monte Carlo simulation to prevent of
process lengthening, merely for American dollar.

Ahmadi and Shahryar (2007) first used parametric methods such as simple variance-covariance based
on autoregressive conditional variance and generalized autoregressive conditional variance, in order
to measure the VaR of four companies mentioned stock in Tehran Stock Exchange. The research
variable included the daily return from daily price change of considered stock. At last, the results
showed that it would be better for investors to devote the highest value of investment for Melli bank
investment stock and the lowest value of investment to Qadir investment stock.

Barjasteh Maleki (2009) used VaR as a measurement criterion of risk in making optimal stock basket
in Tehran Stock Exchange by measuring VaR method using parametric method and 15-day return of
100 companies based on Markowitz model over the period 2001-2006. The different optimal baskets
would be made by change of value at risk parameters and the parameters and confidence level were
approved and accepted by investors.

RajabipourMeibodi (2010) measured VaR through Monte Carlo simulation technique using VaR
regarding optimal portfolio determination. Accordingly, the researcher considered the companies'
stock of automobile industry in Stock Exchange as a sample. The results indicated that the maximum
rate of possible loss in 95% confidence level would not exceed of -10205507 per month. Moreover,
the researcher made attempt to make an optimal portfolio using his/her own suggested model after
measuring VaR of single stock and the total portfolio. Salehi Sedaghiani (2010) measured investment
risk using VaR in currency portfolio including five current foreign exchanges in Iran Transaction
Market (dollar, Pond, Frank, Yen and Euro). Furthermore, value of each foreign currency would be
determined in a currency portfolio through minimizing investment portfolio risk of optimal value.
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The results indicated that there would not be the losses more than 8.67 Rials with the possibility of
95% currency portfolio and investment for period of 10 days.

Moarrefian (2010) designed a particular simulation for measuring VaR for Tehran stock exchange.
The researcher could measure VaR using the Monte Carlo simulation. Obtained results from
simulation showed the higher accuracy of semi-Monte Carlo simulation for measuring VaR in Tehran
stock exchange. Talebnya and Fathi (2010) showed that selection of stock optimal portfolio would be
equal (same) through Markowitz model and VaR. Besides, the results of the selection of stock
optimal portfolio in Iranian investment market would be equal through Markowitz Model and VaR at
90%, 95%, and 99% confidence level. Xu and Zhang (2012) considered a random planning model in
which goal function was a random variance and limitation function was expected value of random a
function. Instead of using tree scenario, the recognized sample approximated average method was
suggested for solving the function.

3. Research Questions

The proposed study of this paper tries to determine the asset allocation using Monte Carlo simulation
technique. The study also measures the value at risk for each individual firm, analyzes the behavior of
the model and provides sensitivity analysis. The selection process includes firms in chemical industry
over the period 2009-2011 and the information must be available. In our study, 26 out of 31
companies were qualified and the research method was based on descriptive methods. The present
study has measured VaR from daily return variable resulted of daily price change. Moreover,
confidence level was assumed at 95%. Measurement steps of VaR for considered portfolio
investment will be as follows:

Step 1: The daily return rate amount of each share (price change) has been measured regarding that
daily last transaction price of considered sample stock as well as the following equation:

R. — Py — Py
vt Py q

where P; ,will be i stock price at # day, P, ._,will be i stock price at (t-1)" day, and R; will be the
i" asset return at /" day.

Step 2: The process of each price return has been accomplished using Crystal Ball Software and the
optimal forecasting is determined for the next period return.

Step 3: It was assumed that there were 26 stock sets with equal amount in form of an investment
portfolio and 1 billion Rials with equal amount should be invested in the selected stock. The present
study, which was based on daily price change of active companies stocks in the chemical products
industry, required the historical return of several periods in order to recognize the type of distribution.
In the present research, each return forecasting would be distributed, separately, considered as a pre-
assumed variable of model, and finally the appropriate distribution has been selected and approved.
Actually, the software described the possible changes of the market agents more logically in selection
of each distribution. According to the available data, software has selected the appropriate
distribution, among different types of distributions, based on particular estimations in software. The
distribution has been recognized and the preceding returns of each stock would be allocated to the
prediction of the next period return.

Step 4: The obtained return amounts, which can be considered as a prediction for the next period
would be multiplied by investment amounts of each stock, separately. The obtained predicted answer
of return value or loss for the next period would be in Rial. It would be regarded as a prediction
variable in model (for stimulation).
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Step 5: The step included simulation after passing processes of determining and defining of
assumptions, particular distribution and prediction amounts. Crystal Ball Software at 95% confidence
level has accomplished the simulation with 10000 scenarios (Berry, 2009). Actually, Monte Carlo
simulation produced the random numbers. In sum, simulation process of Monte Carlo conducted in
this software can be presented in form of an algorithm as follows.

Monte Carlo Simulation process

-
Given a random number based on

variable possibility distribution and
converting to a sample

v

Sample value is inserted in simulation
model

v

Model is calculated again and the results
are saved for drawing bar chart from
output variable

!

A 4

The number of
iteration is enough

No
Simulation stop

(Landeaux, 2002, p11)

What can be received as a final report from the software, will be the collection of various figures. It
would be important that the confidence level can be easily changed just by mouse movement and
predicted VaR would be determined. Selection for the worst possible condition, indicated amount of
5% value at invested risk in each stock.

Step 6: After measuring VaR of each stock as well as the whole portfolio, optimal portfolio would be
made. In this stage, two goals would be considered for all investors. The first goal, based on
optimization issue of Winker-Maringer, maximizes the expected return. The second goal is based on
Markowitz optimal portfolio theory. Combining these two models, we will be able to create a newer
model in order to calculate the optimal investment rate in each stock. Hence, the present model, in
this section of research, is the combination of two models under the title of Markowitz & Winker-
Maringer Model (RajabipoorMeybodi, 2010) as follows,

MaxV = E(u)X; + -+ E(uy)X,
MinZ = o}
subject to
X%+ -+ 02 (Up) (X)? + 2cov(uy, up) X1 X, + -+ + 2c0v(Up, Up) Xy X, < VaR?
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n
E(u,) = in x E(u;)

1
X, +X, ++X, =1,

X >0
where
X Rit
n

E (u;)... E (u,) are the considered stocks return average which equals to.

Xi =X, X, investment optimal weight per each stock
op’ portfolio variance which can be measured as follows:

op = 02(u) (X)) + -+ 02 (un) (Xn)? + 2cov(ug, up) X1 X, + -+ 4 2c0v(up, ) Xn Xy
Max V: maximizing the expected return

Min Z: minimizing portfolio variance

E (up): portfolio average

Actually, the aim of the mentioned combined model is to minimize the investment portfolio and to
maximize the expected return. More specifically, in the first phase, the problem would be just solved
by goal function, which may be recognized more important along the existing limitations (Max goal
function was selected as the first priority). Moreover, the optimal solution has been provided by the
software indicated the maximum expected return.

4. Research findings

Table 1 demonstrates the summary of return forecasted value for the next period.

Table 1
Return Value Forecasting or loss for the Next Period

No. Company Name Symbol (stock exchange) Forecasting return value or loss
1 Abadan Petrochemical Sh-petrv -17851
2 Mineral Iran amlah Shamla 13920
3 Arak Petrochemical Sharak 84074
4 Pars Industrial soot Sh-dvs 99764
5 Fars Chemical Sh-fars 52244
6 Production of raw materials and synthetic fibers Sh-mavad -365474
7 Farabi Petrochemical Sh-fara -97634
8 Goltash Sh-gel -90206
9 Herbicides Products Sh-sm -178862
10 Carbon Iran Sh-karbon 351438
11 Iran Chemical Shiran 754529
12 Esfahan Petrochemical Sh-stha 185441
13 kaf Sh-kaf -23295
14 Khark Chemical Sh-khark 82976
15 Loabiran Sh-loab 288002
16 Claire Energy Sh-kolor 110230
17 Paksan Sh-paksa -198685
18 Petrochemical Investment Vptrv 579273
19 Pars International Manufacturing Sh-pars 56898
20 Polyacril Shapley -91013
21 Pars Pamchal Sh-pamcha 216698
22 Sina Chemical Sh-sina 41619
23 Shiraz Petrochemical Shiraz 46906
24 Tolypers Sh-tvly -112876
25 Fanavaran Petrochemical Sh-fan 97441
26 Saipa investment Vsapa 59336

After passing the mentioned phases, the results obtained from simulation are presented as frequency
figures. It is noteworthy that results would be achieved by the trial of 1000 scenarios. One example of
frequency figures are presented in Fig. 1 as follows,
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Fig. 1. Frequency Figure of Crystal Ball Software to Portfolio VaR Measurement

Fig. 1 is an estimated and stimulated distribution of the total stock loss in the form of a portfolio and
with the 10000 iterations. As we can observe from Fig. 1, the maximum probable loss would not
exceed from -1259432 Rials at 95% confidence level in the next day. Furthermore, we can draw a
similar figure for each stock separately and recognize VaR of each stock and also total portfolio are
presented in Table 2 as follows.

Table 2

Stock VaR at 95% Confidence Level

No. Symbol Company VaR(Rial) No. Symbol Company VaR(Rial)
1 Sh-ptrv -2166977 14 Sh-khark -1851864
2 Shamla -1070730 15 Sh-loab -1383786
8 Sharak -2115278 16 Sh-kolor -2038742
4 Shdvs -2648305 17 Sh-paksa -1606872
5 Sh-fars -2174505 18 Vptrv -1609094
6 Shmavad -2592404 19 Sh-pars -2251515
7 Sh-fara -1496345 20 Shapley -1062280
8 Sh-gel -1853187 21 Sh-pamcha -3160578
9 Sh-sm -1997477 22 Sh-sina -2196032
10 Sh-karbon -1551777 23 Shiraz -1079316
11 Shiran -1896465 24 Sh-tvly -2004903
12 Sh-sfha -2276769 25 Sh-fan -995583
13 Sh-kaf -863381 26 -2639778
Total portfolio value at risk -1259432

As shown in Table 2, the highest and the lowest risk stock of portfolio in terms of VVaR, has been Pars
Pamchal (Sh-pamcha) and Kaf Company (Sh-kaf), respectively. After passing these phases, stock
optimal compound determination has been accomplished. In order to solve the mentioned compound
model, average statistical indices and daily return variance of stock should be determined regarding
the obtained return price (price change). The amounts mentioned above are presented in Table 3. It is
noteworthy that 6 companies called Shdvs, Sh-fara, Sh-sm, Sh-sfha, Sh-pars, Sh-tvly had negative
average; consequently, they were not considered in calculations and optimal portfolio selection.

Table 3

Stock Statistical Indices

No. Symbol Company Average return Variance return No. Symbol company Average return Variance return
1 Sh-ptrv 0.000804645 0.000557834 14 Sh-khark 0.001744399 0.000411584
2 Shamla 0.000215805 0.00041726 15 Sh-loab 0.001363659 0.000574592
3 Sharak 0.00151966 0.000475184 16 Sh-kolor 0.002390239 0.000620776
4 Shdvs -0.00287141 0.002646564 17 Sh-paksa 0.0003802 0.000387095
5 Sh-fars 0.001207324 0.000999959 18 Vptrv 0.001478825 0.000917259
6 Shmavad 0.000588182 0.004569228 19 Sh-pars -0.00020509 0.004717996
7 Sh-fara -0.00049586 0.000731262 20 Shapley 0.000473821 0.001963967
8 Sh-gel 0.002151773 0.000712436 21 Sh-pamcha 0.005556313 0.010551157
9 Sh-sm -0.00035391 0.000953392 22 Sh-sina 0.001268046 0.003829045
10 Sh-karbon 0.000532248 0.000881151 23 Shiraz 0.002374219 0.001946183
11 Shiran 0.001823473 0.000809812 24 Sh-tvly -0.000329786 0.000388983
12 Sh-stha -0.035397332 0.000757138 25 Sh-fan 0.000914335 0.000609873
13 Sh-kaf 0.000947697 0.000369327 26 Vsapa 0.001755599 0.001005578

Average total return of the shares portfolio (E(u..)) 0.001474523
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After inserting the numbers associated with average return, variance, covariance, the model has been
solved. As mentioned, the model was solved in 2 phses. In the first phase, the obtained answer by
software indicated the maximum expected return, which is equal to 48.2%. We can multiply (48.2%)
by investing price (1 billion Rials) in order to obtain the maximum expected return (482204680 rials).
During the second phase, model was solved considering min goal function. The results, after repeated
optimization, were presented in Table 4:

Table 4

Investment optimal weight and Min Variance of portfolio in 95% confidence level

No. Symbol Company Optimal investment weight (percentage) No. Symbol Company Optimal investment weight (percentage)
1 Sh-ptrv (X1) 5.107 11 Sh-loab (X11) 7.533
2 Shamla (x;) 2.905 12 Sh-kolor (X12) 9.581
3 Sharak (x3) 8.700 13 Sh-paksa (X3) 6.886
4 Sh-fars (X4) 2.302 14 Vptry (X1) 4.229
5 Shmavad (Xs) 0.316 15 Shapley (X35) 0.738
6 Sh-gel (xg) 7.687 16 Sh-pamcha (x;6) 1.242
7 Sh-karbon (x7) 4.186 17 Sh-sina (X17) 0
8 Shiran (Xg) 5.352 18 Shiraz (Xig) 2.684
9 Sh-kaf (Xg) 9.081 19 Sh-fan (X40) 4.544
10 Sh-Khark (X10) 13.017 20 Vsapa (Xz) 3.911

Minimum variance portfolio 0.0586
Minimum variance portfolio (Rial) 58642923

Fig. 2 shows the optimal percentage of investment in each research portfolio stock with the total
investing sum of 1 billion rials.

Optimal Investment Percentage

sh- Sh-sina
pamcha 0% _ Sh-fan Vsapa  Sh-ptrv Shamla
Shiraz 594  4%0% 5% 3% Sharak
1% Vptrv 49 Sh-fars
3% 9%
Shapley 4% -
0% Shmavad

0%

Sh-paksa £ Sh-gel
7% . 8%
Sh-karbon
4%
Shiran
5%

Sh-loab
8%

Fig. 2. The optimal percentage of investment in portfolio stock

5. Conclusion

The present study extended one of the recent financial management tools called VVaR. Moreover, the
maximum expected loss for some firms from chemical sector in Tehran Stock Exchange has been
selected for the case study. Using VaR technique made it possible to decide appropriately on portfolio
management. Besides, the researchers have attempted to build a new model through combination of
both models of Markowitz and Winker-Maringer. Indeed, the present paper aimed to expand the
studies in terms of determining of the optimal portfolio by the all-purpose decision models. The
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present model actually has chosen the best investing value so that the mentioned portfolio could
achieve the maximum return and minimum variance, which is an indicator of risk. Regarding this
paper, the researcher suggests that future studies put more emphasis on the other tools, financial
organizations which receive less attention such as banks, insurance companies, pension funds, other
industries, and finally in designing investing baskets. In addition, the suggested model can be used for
optimization and evaluation of investing portfolio operation.

References

Abyak, H. (2012). Evaluation of relations between credit, operational, market risks to efficiency of
Melli, Mellat, Saderat banks. Islamic Azad University, Kashan Branch, Graduate School.
Unpublished thesis.

Ahmadi, S. M. M., & Shahryar, B. (2007). Determination the optimal rate of investment in the stock
exchange in VaR perspective. Studies in Accounting and Auditing, 49, 3-24 [In Persian].

Brajesteh Maleki, M. (2009). Application of VaR in forming the optimal stock basket in Tehran
Stock Exchange. Economic Research Journal, 87, 91-114 [In Persian].

Berry, R. (2009). An Overview of Value-at-Risk: Monte Carlo Simulations VaR. J.P.Morgan
Investment Analytics and Consulting.

Choudhry, M. (2013). An Introduction to Value-at-risk. John Wiley & Sons.

Egbalnya, (2005). Model Designing for Investment risk Management in Tehran Exchange Stock
Using VaR Concept. Shahid Beheshti University, Unpublished thesis [In Persian].

Fan, Y., Wel, Y. M., & Xu, W. X. (2004). Application of VaR methodology to risk management in
the stock market in China. Computers & Industrial Engineering, 46(2), 383-388.

Fusai, G., & Luciano, E. (2001). Dynamic value at risk under optimal and suboptimal portfolio
policies. European Journal of Operational Research, 135(2), 249-269.

Gallati, R. R. (2003). Risk management and capital adequacy (p. 362). McGraw-Hill,

Glasserman, P., Heidelberger, P., & Shahabuddin, P. (2000). Efficient Monte Carlo methods for
value-at-risk.

Jorion, P. (2007). Value at risk: the new benchmark for managing financial risk(Mol. 3). New York:
McGraw-Hill.

Khiabani, N., & Sarougi, M. (2011). Evaluating of VaR estimation based on ARCH group models
(Topical study for Tehran Stock Exchange). Iran Economic Studies Periodical, 47, 53-57.

Landeaux, A. (2002). Monte Carlo Simulation Process in Reliability and Maintenance. ISC Gerencia
de Activos, Venezuela.

Moarrefian, M. (2010). Evaluation of semi-Monte Carlo simulation efficiency in estimation of VaR
for Tehran Exchange Stock. University of Tehran, Unpublished Thesis.

Moradi, A. M., & Akhtarkavan, M. (2009). Methodology of multi-criteria decision analysis models.
Knowledge and Advance Journal, 2, 113-125.

Nasrollahi, Z., Shahviri, M., & Amiri, M. (2010). Comparison of unsimilar conditional generalized
self-regression model with Monte Carlo simulation for estimating VaR of foreign currency
portfolio. Economic Research Periodical, 3, 117-141 [In Persian].

Raiee, R., & Saeedi, A. (2004). Financial Engineering and Risk Management Principles. Tehran
University Publication, SAMT [In Persian].

RajabipoorMeybodi, A. (2010). Investment Risk Management in Tehran Stock Exchange (TSE)
Using Technique of Monte Carlo Simulation (MCS). Journal of Financial Crime, 17(2), 265-278.

Rasouli (2004). Forecasting and risk management in Tehran Stock Exchange. Tos'ee Farda
Institution [In Persian].

Salehi Sadaghani, J. (2010). Determination investment risk in foreign currency portfolio, using VaR.
Scientific-Research Periodical of Industrial Management Studies, 7, 183-200.

Talebnya, Q., & Fathi, M. (2010). Comparative estimation of the optimal portfolioselection of shares
in Tehran Stock Exchange through Marcoitz models and VaR. Financial Studies Journal, 6.



474

Vakilzadeh, F. (2007). Market risk measurement, a tool for economic agencies risk management.
Tehran University, Economic Faculty, unpublished thesis.

YekkeZareh, A. (2010). Risk estimation of Tehran Stock Exchange industry market based on VaR.
Financial studies Journal, 7.

Kwak, Y. H., & Ingall, L. (2007). Exploring Monte Carlo simulation applications for project
management. Risk Management, 9(1), 44-57.

Xu, H., & Zhang, D. (2012). Monte Carlo methods for mean-risk optimization and portfolio
selection. Computational Management Science, 9(1), 3-29.



