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Extended Abstract

Introduction

Choosing the optimal stock portfolio is allocating capital among different
investment positions in the stock market to achieve maximum return at a certain
level of risk. This is a basket case. Capital and financial assets management seeks
to choose an optimal combination of financial assets, which can meet the desired
demands and needs of investors. In this research, meta-initiative optimization
tools including semi-variance average optimization models, conditional value at
risk, multi-objective genetic algorithm with conditional value at risk criterion and
particle swarm algorithm with mean sami variance risk criterion are used to select
the optimal stock portfolio, with The goal is that investors can make better
investment decisions with these tools.

Literature Review

Investment is the conversion of financial funds into one or more types of assets
that will be held for some time in the future. Investors seek to manage and improve
their wealth and assets by investing in an optimal mix of financial assets. The
concept of optimal combination is important. Because people's wealth, which is
kept as different assets, must be evaluated and managed as a unit. Wealth should
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be managed and evaluated as a portfolio. A portfolio is a collection of an investor's
investments. The main goal in the portfolio model is to help investors to choose
the optimal portfolio according to their preferences and environmental conditions.
The most common approach to portfolio optimization model is mean variance
selection by Harry Markowitz (Markowitz, 1952).

The classical optimization method is the same method based on the mathematical
derivative. Classical optimization techniques have problems in dealing with
comprehensive and general optimization problems. One of the main reasons for
the failure of classical methods is that they can easily get trapped in local minima.

In addition, another drawback of the classical method is that in complex and multi-
dimensional problems or problems that have discrete, non-derivative and
disordered information features, discontinuous state space and complex nonlinear
equations, such as the problem of portfolio selection and optimization., they only
go as far as finding the local optimum and cannot find the comprehensive and
general optimum of the problem (Mishra et al., 2017).

Research models: The mean Sami variance model is one of the suitable measures
to replace risk in the mean variance model, which was first proposed by
Markowitz, is the mean smai variance. Therefore, half variance is used for
unfavorable deviations. If we define risk as the probability of loss, the desired
changes are not considered as risk, and only those observations that are lower than
the average rate of return are considered as risk (Raei and Saeedi, 2013).

The conditional value at risk model by Rockefeller and Oriaso in 2000 was
expressed as an alternative measurement criterion for risk called conditional value
at risk. This criterion is defined as the average of risks that are greater than the
value at risk (Yamai and Yoshiba, 2002).

Multi-objective genetic algorithm model: Solving any continuous optimization
problem using genetic algorithm requires three steps. In the first step, we have to
convert the desired optimization problem into a suitable optimization problem for
the genetic algorithm. In the second step, we must express the variables of the
optimization problem using appropriate binary strings. In the third step, we use
the genetic algorithm to solve the optimization problem and obtain optimal
answers. Fitness function In genetic algorithm, a function called fitness function
is used to measure the optimality of each of the generated solutions. Criteria for
terminating the execution of the genetic algorithm: The way to stop the execution
of the genetic algorithm is to limit the number of generations produced by the
algorithm to a certain number before executing the program. In this way, after
producing several generations, the execution of the genetic algorithm is stopped
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and the best field in the last generation is introduced as the global optimal solution
(Shahhoseini et al., 2012).

Particle swarm algorithm model: In the particle swarm algorithm model, we first
create a number of particles with random position and speed. In each iteration, the
particles correct their movement towards the goal according to their past best
position and their neighbors, and after successive iterations, the problem will
converge to the optimal solution. Mass movement of particles: A group of birds
randomly search for food in space.There is only one piece of food in the space in
guestion.None of the birds know where the food is. One of the best strategies can
be following the birds, which have the shortest distance to the food.This strategy
is actually the root of the particle swarm algorithm. In the particle swarm
algorithm, each solution, which is called a particle, is equivalent to a bird in the
collective movement pattern of birds. Each particle has a merit value which is
calculated by a merit function. The closer the particle is to the target in the search
space, the more merit it has. Also, each particle has a speed that directs the
movement of the particle. Each particle continues to move in the problem space
by following the optimal particles in the current state. In this algorithm, the
particles gradually move towards the best solution found so far. If this solution is
an optimal solution, the particles will all go towards that solution (Shahhoseini et
al., 2012).

Research Methodology

The method of obtaining an efficient portfolio requires solving the optimization
problem. There are many techniques and tools to solve this problem. In this
research, using the cluster sampling method, the number of 15 shares of
companies admitted to the Tehran Stock Exchange Organization, including
symbols: Khapars, Khazamieh, Vepasar, Folad, Akhbar, Kegel, Femli, Tapico,
Sepaha, Fazer, Fakhas, Shahbaran, Shefan, Qamro and Qasabt were selected.
First, the return of these stocks was calculated on a daily basis in the period of
2015/06/21-2020/06/20 for 5 years for 1183 days and using the risk models of
mean smai variance and conditional value at risk, the optimal portfolio risk Their
investments are calculated and these two criteria are compared from the classical
solution method. Then, the data output obtained from the calculations using
MATLAB software are compared with the criteria of the particle swarm algorithm
under the risk criterion of the mean Sami variance and the genetic algorithm under
the risk criterion of conditional value at risk.

Results
In this research, the effectiveness of meta-heuristic optimization patterns of
particle swarm algorithm with mean smai variance risk criterion and genetic
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algorithm with conditional value at risk risk criterion were investigated. After
implementing innovative stock portfolio optimization algorithms and testing
them, it was determined that the particle swarm algorithm model with mean smai
variance criterion risk higher return to risk ratio than other models.

Discussion and Conclusion

In this research, multi-objective genetic algorithm and particle swarm algorithm,
which are smart and new algorithms, have been used to minimize the value of the
objective function by using conditional value at risk criteria and mean smai
variance. which optimize the return and risk ratios of the stocks in the portfolio
with the highest possible accuracy. Also, comparing the efficiency of these models
using MATLAB software, which is one of the most efficient stock portfolio
optimization software, has created the issue of innovation in this research.
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Figure (1) The concept of local and global optimization (Mishra et al., 2017)
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Group unit root test: Summary
Series: SERIESO1. SERIES02. SERIES03. SERIES04. SERIESO5.
SERIES06. SERIES07. SERIES08. SERIES09. SERIES!0.
SERIES11. SERIES12. SERIES13. SERIES14. SERIES15.
Data: 00/13/21
Sample: 1184
Exogenous Variables: Individual effects
Automatic Selection of maximum logo
Automatic lag length selection based on SIC: 1 to 10

Method Statistic ~ Prob.**  Cross- Oba
Selection
Null: unit root(assumes common unit root process)  -38.4405 0/00000 15 17636

Levin, Lin & Chu t*
Null: unit root(assumes individual unit root process)

Lm, pesaran and Shin W-stat -35/2708  0/00000 15 17636
ADF - Fisher Chi-square -1141/38  0/00000 15 17636
PP - Fisher Chi-square -1105/55  0/00000 15 17745

**Probabilities for Fisher tests are computed using an asymptotic Chi
-Square distribution. All other tests assume asymptotic normality.

Dickey-Fullerssly asy, Suslsl oa 9050 (¥) JSs
Figure (4) Dickey-Fuller Unit Root Cointegration Test.
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Figure (4) The Price (Rials) Trend of Each Share in a Period of 5 Years
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Figure (5) Logarithmic Return per Share
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Table (3) The Weight of Each Share and the Return and Risk of 10 Share with the CVAR Model
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Figure (7) Efficient Portfolio Frontier with CVAR Method
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Table (10) Paired T-Test of Risk of MSV and CVAR models
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