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Abstract: The aim of this study is to empirically investigate the role of
probability distributions on the performance of value at risk and expected
return on the Tehran Stock Exchange. Probability distributions are of great
importance in portfolio management, hedging, asset pricing, and trading
strategies. Appropriate accuracy in their estimation makes the modeling results
more accurate and reliable. In the present study, six distributions were used to
estimate two risk measures, including value at risk and expected return
(conditional value at risk), including normal distributions, t-space-scale, log
normal, inverse normal, general distribution of extreme points, and general
Pareto distribution. The maximum likelihood statistical approach was also used
to fit the distribution to the empirical data. The results of the research on the
total index in the period 2011 to 2019 show that the most appropriate
distribution for estimating value at risk and expected drawdown in a one-day
time horizon is the location-scale t-distribution, and the most appropriate
distribution for estimating value at risk and conditional value at risk in weekly
and monthly time horizons is the general distribution of extreme points.
Therefore, choosing these distributions can increase the accuracy of risk

estimation.
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Extended Abstract

Introduction

The stock market is one of the ways to finance companies and one of
the ways to earn income for investors. Recent experiences in the
country have shown that risk-free investments such as bank deposits
and bond investments have not been able to protect investors' assets
against inflation. This is while the stock market has performed well. In
this market, investors are rewarded for taking on risk. Therefore, the
main challenge in this market is to estimate risk appropriately and
adequately. There are various approaches to calculating and
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quantifying risk, including value at risk and expected loss. In these estimates, probability
distributions have a special place, and the present study examines the role of probability
distributions in calculating these two risk measures.

Theoretical framework

Many phenomena in the world around us are random, and therefore, it is not possible to comment
on their future events with certainty. A random variable is a function of a sample space of real
numbers, and the values it takes correspond to the states that a random event can take. To analyze
and make decisions about random variables, it is necessary to determine what values this variable
takes with what probabilities. Probability distributions have been created to answer this question.
Corresponding to each random variable, there is a probability distribution that shows its behavior
({Afuecheta, 2020 #7880} ). In the financial world, random variables also arise from the random
phenomenon of market pricing. The price of a financial asset, which is created in the market and
due to the competition of supply and demand forces, is one of them. Based on price changes, two
random variables, return and risk, can be determined, which have a special place in the financial
world. For example, in pricing models, portfolios, and trading strategies, it is necessary to have a
known distribution of returns and risks. Based on these probability distributions, it is possible to
calculate the probabilities of success of investment strategies or portfolio returns. Just as in the
real world, risk is a concept that refers to the difference between an ideal state and other possible
scenarios, it is also defined in the investment world in the same way. For example, an investor
expects to achieve a certain profit or return by closing a portfolio, but in reality, the market may
follow scenarios that create a gap between the investor's ideal and reality. Therefore, risk
quantification is a very important issue in financial decision-making ({Namazian, 2013 #7893}).

Methodology

In this study, the role of probability distributions on the performance of value at risk and expected
drawdown in the Tehran Stock Exchange was investigated. To estimate two risk measures
including value at risk and expected drawdown (conditional value at risk), six distributions
including normal distributions, t-space-scale, lognormal, inverse normal, general distribution of
extreme points and general Pareto distribution were used. The maximum likelihood statistical
approach was also used to fit the distribution to the empirical data. The results of the research were
conducted on the total index in the period 2011 to 2019.

Discussion and Results

According to the results obtained in the daily time horizon, the best distribution in estimating the
value at risk is the t-location-scale distribution. In the weekly and monthly time horizons, the best
distribution is the general distribution of extreme points. According to the results obtained in the
daily time horizon, the best distribution in estimating the value at risk is the t-location-scale
distribution, and this good performance can be attributed to the wide tails. In the weekly and
monthly time horizons, the best distribution is the general distribution of extreme points, and this
performance can be attributed to the appropriate simulation of this distribution at the extreme
points where the risk measures (value at risk and expected drawdown) are calculated.


https://www.jmsmo.ir/

71 Investigating the Role of Probability Distributions on the Performance of Value............... Akbarian & Ghadimi.

Conclusion

The results of the present study are consistent with the results presented above. This study
also calculated the t-distribution and the limit as the most appropriate distribution for
estimating the value at risk and expected drawdown.

Based on the results obtained, the following suggestions are made:

1) It is recommended that investors and portfolio managers who use financial modeling
for investment, if their investment horizon is daily, weekly or monthly, must examine
different types of probability distributions to find the most appropriate distribution for
their modeling, because in some cases there is a significant difference between the
probability distributions.

2) It is recommended that investors and portfolio managers, if they use the criteria of value
at risk and conditional value at risk, use the results of the present study and use the
location-scale t-distribution in daily time horizons and the general distribution of limit
points in weekly and monthly horizons to estimate risk.
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