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Abstract

This study presents a new framework for investment portfolio optimization by combining machine
learning algorithms and metaheuristic methods. Using historical data of the Tehran Stock Exchange
(2011-2023), the present study designs an intelligent system that is capable of predicting market
behavior and forming optimal investment portfolios.

In the first stage, machine learning models including support vector regression (SVR) and random forest
(RF) are used to predict stock returns and the total index. The parameters of these models are adjusted
using the particle swarm optimization (PSO) algorithm.

In the next stage, the investment portfolio optimization problem is formulated as a multi-objective
problem and solved with the two-objective genetic algorithm NSGA-II. By creating a Pareto front, this
algorithm enables the simultaneous achievement of the conflicting goals of maximizing returns and
minimizing risks. Experimental results show that portfolios constructed using this method provide
higher returns than the market index with an acceptable level of risk.

This research is important in three ways: first, it shows that the intelligent combination of machine
learning and meta-heuristic methods can lead to more efficient investment decisions. Second, it
demonstrates the efficiency of the PSO algorithm in tuning the parameters of financial models and the
ability of NSGA-II to solve complex portfolio optimization problems. Third, it provides a practical
framework for financial analysts and portfolio managers that can adapt to different market conditions.
Keywords: NSGAII, PSO, Portfolio Optimization, Machine Learning


mailto:badiei@iau.ac.ir

