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Introduction

Modern portfolio theory is evolving to meet in-
vestors' needs by integrating additional criteria —
such as sustainability or diversification, and also
by considering a broader array of risk measures.

Metaheuristic approaches like evolutionary mul-
tiobjective optimization algorithms have been
used to improve complex portfolio optimization
problems [1].

ev-MOGA has been developed by the Predic-
five Control and Heuristic optimization Group at
Universitat Politécnica de Valéncia [3] and im-
plemented for portfolio optimization in Garcia-
Bernabeu et al. [2].

Objectives

= Develop evMOGAportPy, an open-source
Python package that implements the
evolutionary multi-objective genetic
algorithm (ev-MOGA).

= Efficiently approximate the Pareto front in
portfolio optimization problems involving
more than two objectives.

= Provide a flexible coding environment and
high-quality tool for decision-making in
high-dimensional portfolio management.

iImplemented in Python:

evVMOGAportPy
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ev-MOGA algorithm

1. ev-MOGA is an elitist multi-objective
evolutionary algorithm based on the
concept of epsilon dominance.

2. ev-MOGA, tries to obtain a good
approximation to the Pareto Front in a
smart distributed manner with limited
Memory resources.

3. ev-MOGA, adjusts the limits of the Pareto
front dynamically.
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Figure 1. Mean-VaR-ESG approximate 3D Pareto front
computed with ev-MOGA algorithm with optimum and
key reference portfolios
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Portfolio optimization problem

min f(x)
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Python code example

eM0GA = {
'objfun': objective_function,

'Generations': int (5000),

'Nind P': int (100000),

'Nind GA': int (200),

'n_div': [200 for i in range(n_obj)],

'param': {
'esg':
'ret':

esg,
returns,
'mean r': mean r,
'cov_Mtrx': cov_Mtrx,

+
+

eMOGA = ev.MOGA (eM0OGA)
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Figure 2. 2D Level Diagram Projections of the 4-0Objective (Mean-VaR-ESG-Diversification) approximate Pareto Front. The “Normalized distance” is the Euclidean
distance of each portfolio to the ideal point, each objective has been rescaled to the 0,1 interval. Reference portfolios: (i) the ideal portfolio, (ii) the portfolio with
the maximum Sharpe ratio, (iii) a sustainability—driven solution that prioritizes ESG, and (iv) a return-driven solution that pushes mean return to its limit.
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