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Innovative Stock Portfolio Optimization: An Integrated Approach Using PSO Algorithm and Worst-Case CVaR with Dynamic Copula for

Enhanced Performance
Abstract

Portfolio optimization is a fundamental concept in investment management, aiming to strike an optimal balance between return and risk in asset allocation.
Modern Portfolio Theory (MPT), which takes into account correlations among assets and employs mean-variance analysis, represents a significant
advancement in portfolio construction. Nevertheless, the inherent complexities of financial markets—along with the need to address heavy-tail risks and
dynamic dependencies—have motivated the development of more sophisticated techniques, such as Conditional Value-at-Risk (CVaR) optimization and
multi-objective approaches. In this study, we propose a novel multi-objective portfolio selection model by integrating a dynamic copula framework for
dependency modeling and incorporating both return and CVaR as key objectives. The core of our method is the Particle Swarm Optimization (PSO)
metaheuristic, which effectively explores the solution space and converges to optimal solutions while handling multiple objectives simultaneously. We
implement and evaluate our model using data from companies listed on the Tehran Stock Exchange, employing Python for coding and analysis. The results
reveal that the PSO-based model outperforms classical approaches-—such as the Markowitz model and equally weighted portfolios—by offering superior

dynamic risk management and delivering more attractive investment opportunities for investors.

Keywords: Portfolio Optimization, Mean-Variance Model, Dynamic Copula, Optimization, Metaheuristic Algorithm
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0.000 Shahroud Cement 0.007 Magsal Agri. 0.015 L. Pegah Dairy 0.006 Abouraihan P.
0.006 Shazand Petr. 0.001 Melli Ind. Grp. 0.002 L T. Foundry 0.009 Absal
0.009 Shiraz Petr. 0.010 Motorsazan 0.010 Ind. & M. L. 0.017 Alborz Darou
0.010 Sina Darou Lab. 0.000 N.LL.Z 0.003 Ind. & Mine Inv 0.005 Aluminum R.
0.010 Sina Fin. Ins. 0.005 Nirou Moharreke 0.002 Inf. Services 0.002 Alvand Tile
0.004 Sina Tile 0.009 Nirou Trans 0.006 Insurance Inv. 0.017 Ama
0.000 Takceram 0.013 Omid Inv. Mng. 0.017 Iran Amlah 0.001 Amin Pharm.
0.000 Tehran Cement 0.014 Oroumiyeh Cem. 0.003 Iran Board 0.017 Atye Damavand
0.011 Tuka Trans. 0.006 Pak Dairy 0.016 Iran Carbon 0.006 Bahman Inv.
0.008 VAMCO 0.016 Pars Darou 0.005 Iran Carton 0.004 Bahonar Copper
0.007 Zamyad 0.017 Pars Khazar 0.010 Iran China Clay 0.010 Bama

0.016 Pars Oil 0.015 Iran Combine 0.011 Behnoush Iran
0.001 Pars Shahab 0.004 Iran Ferr. 0.017 Behran Oil
0.010 Pars Switch 0.015 Iran Glass Wool 0.015 Buali Inv.
0.006 Pars Tile 0.017 Iran Khodro 0.004 Butane Group
0.004 Parsian Bank 0.016 Iran M. & P. M. 0.003 Calcimine
0.009 Pension Fund 0.004 Iran Mineral P. 0.007 Chadormalu
0.009 Petr. Tran. 0.014 Iran Mn. Mines 0.004 Chimidarou
0.006 Razak Lab. 0.006 Iran Motorcycle 0.003 Darab Cement
0.011 Razi P. Glasses 0.016 Iran Refract. 0.016 Daroupakhash I.
0.007 S EN Bank 0.007 Iran Tire 0.007 Daroupakhsh P.
0.016 SLN.C.Ind. 0.003 Iran Tractor 0.008 Derakhshan Teh.
0.008 S Iran Transfo 0.014 Iran Yasa Tire 0.005 Doroud Cement
0.010 S Mellat Bank 0.012 Isfahan Sugar 0.015 DPI
0.006 S Mobarakeh Steel 0.012 Jaam Darou 0.005

E. Kh. Shargh




0.009 S North Drilling 0.006 Jaber Hayan P. 0.016 Exir Pharm.
0.007 S Rayan Saipa 0.017 Kalber Dairy 0.009 Fanavaran Petr.
0.010 S Saipa Inv. 0.007 Karafarin Bank 0.006 Fars Chem. Ind.
0.007 S Saipa 0.016 Kaveh Paper 0.006 Ghadir Inv.
0.014 S Tejarat Bank 0.016 Kerman Tire 0.000 Ghadir Kh. L.
0.005 Saadi Tile 0.002 Kh. Pegah Dairy 0.010 Ghandi Cables.
0.017 Saderat Bank 0.004 Khark Petr. 0.002 Gharb Cement.
0.002 Sahand Rubber 0.016 Khouz. Steel 0.005 Ghazvin Sugar
0.017 Sarma Afarin 0.009 Leasing Iran 0.000 Gol-E-Gohar.
0.017 Sepah Inv. 0.005 Loghman Pharm. 0.002 Gorji Biscuit
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