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Abstract

Portfolio optimization with cardinality constraints is a mixed integer quadratic programming
problem in such a way that it has been proven that the optimization problem becomes NP-
hard with the addition of these constraints, which often reduces the efficiency of exact
solution methods due to long calculation times. Therefore, special attention has been given
to meta-initiative approximation approaches. In addition, there is model improvement based
on adverse risk metrics. In this article, in order to solve the portfolio optimization problem
by considering the cardinality limits, from the differential evolution algorithm and in order
to modify the solutions produced in the optimization process of the differential evolution
algorithm, an innovative approach is presented. Also, the measures of value at risk and value
at conditional risk have been evaluated as risk measures in the model. Candidate models have
been solved for the top 50 stocks introduced by the Tehran Stock Exchange and considering
the cardinality limit of maximum 5 stocks in the basket and for 24 trading periods of 25 days.
The obtained results show that the two models of average-value at risk and auto regression-
value at conditional risk have better performance.

Keywords: Portfolio optimization, Cardinality constraint, Differential evolution algorithm,
Value-at-risk, Conditional value-at-risk
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