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Introduction

The development of social media has fundamentally changed the way
consumers interact with brands. Artificial intelligence, as a novel tool, plays a
significant role in enhancing interaction, increasing perceived value, improving
satisfaction, and strengthening purchase intention. By leveraging intelligent
algorithms, brands can create personalized and rapid experiences for consumers
and build long-term relationships with them.Portfolio management is a strategic
process aimed at selecting an optimal combination of assets to maximize
expected return and minimize risk through diversification. In this context, the
Markowitz model (1952), as one of the most important classical approaches, is
based on the mean-variance framework and determines the optimal portfolio by
analyzing asset correlations. Alongside classical models, the use of intelligent
and metaheuristic methods such as the Grasshopper Optimization Algorithm
(GOA) has become widespread; this algorithm, inspired by the social behavior
of grasshoppers, identifies the optimal asset combination with minimal risk and
maximum return through global and local search mechanisms.

Literature Review

Babajani et al. (2019) demonstrated that using a recurrent neural network
optimized by the Artificial Bee Colony algorithm provides higher accuracy in
stock price prediction. Bayat and Asadi (2017) found that the Particle Swarm
Optimization algorithm results in lower errors in portfolio selection compared
to the Markowitz model. Khalili Aragi (2017), using goal programming,
showed that investors should invest in four companies from different industries.
Saremi et al. (2017) introduced the Grasshopper Optimization Algorithm
(GOA) and demonstrated its superiority over classical algorithms in
optimization problems. Chen and Lin (2009) proved portfolio optimization
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under various risk criteria using a genetic algorithm. Anagnostopoulos and
Mamanis (2010) also proposed a three-objective evolutionary multiobjective
model for portfolio optimization considering risk, return, and minimization of
the number of stocks.

Research Methodology

This study is applied in purpose and descriptive post-event in method, using a
survey approach to describe the current conditions and assist the decision-
making process (Bazargan, 2002).

Statistical Population: All companies listed on the Tehran Stock Exchange
during 2015 to 2020 (1394-1399).

Sample: 16 more active companies based on liquidity strength, trading
frequency, and market influence, including Saipa, Pars Khodro, Mobarakeh
Steel Company, Persian Gulf Petrochemical, Bank Mellat, Iran Khodro,
MAPNA, Iran Telecommunication, Ghadir Investment, Chadormalu, Mines
and Metals Development, Parsian Oil and Gas Development, Khuzestan Steel,
Pardis, Khorasan Steel, and Shazand Petrochemical.

Data Analysis

In this study, descriptive statistics including mean, variance, and dispersion
measures were used to analyze the data. To select the optimal stock portfolio,
two methods—the Markowitz model (mean-variance) and the Grasshopper
Optimization Algorithm (GOA)—were compared. The calculated criteria
included Earnings Per Share (EPS), Price-to-Book ratio (P/B), Price-to-
Earnings ratio (P/E), and Return on Assets (ROA). The data analysis was
performed using Excel and MATLAB software.

Research Questions

1. How is the Grasshopper Optimization Algorithm applied in selecting
the optimal stock portfolio?

2. How do the risk and return of portfolios selected by the Grasshopper
Algorithm and the Markowitz model compare?

Research Findings

The quantitative analysis results indicate that the application of optimization-
based quantitative models can enhance decision-making accuracy in portfolio
selection. The Markowitz model, relying on the mean-variance approach,
emphasizes return stability and relative risk control within a classic and
structured framework. In contrast, the Grasshopper Optimization Algorithm,
due to its metaheuristic nature and high flexibility, has succeeded in reducing
portfolio risk and increasing confidence levels, although its expected return is
slightly lower than that of the Markowitz model.
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This analysis suggests that when risk reduction and investment certainty are
priorities, metaheuristic algorithms like the Grasshopper Optimization
Algorithm are more appropriate. Conversely, when maintaining stable returns
is more important, the Markowitz model is a logical choice. Therefore, the
selection of the optimization method should align with investment goals (risk
aversion or risk tolerance) and market characteristics.

Discussion and Conclusion

Portfolio optimization is a key topic in finance and investment, aimed at
minimizing risk and maximizing return. Since the 1950s, starting with
Markowitz’s theory, various methods have been developed for selecting the
optimal portfolio. In this study, the Grasshopper Optimization Algorithm
(GOA) was examined as an innovative method in comparison with the
Markowitz model. The results showed that GOA has the capability to select a
portfolio with lower risk and higher confidence level, although its expected
return is slightly lower. Additionally, GOA tends to concentrate a larger portion
of the capital in fewer companies, which can be advantageous for investment
decision-making. These findings align with previous research and can assist
investors in the Tehran Stock Exchange to make more precise financial
decisions by employing more efficient optimization methods.

Keywords: Grasshopper Optimization Algorithm, Markowitz Model,
Portfolio Optimization, Tehran Stock Exchange
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