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Abstract: 

 

The portfolio selection problem is a standard challenge in financial engineering that has received great 

attention in recent decades. The classical mean–variance portfolio selection method tries to maximize the 

expected return of the portfolio and minimize the portfolio variance simultaneously. When there are linear 

constraints in the model, we can solve the problem efficiently by parametric quadratic programming but 

there are many real-world constraints that lead to a non-convex search space, among them we mention 

the cardinality constraints which limit the number of different assets and minimum buy-in thresholds 

which limit the weight of the assets in the portfolio. In this respect, the efficient approaches for the 

convex problems can no longer be applied in these cases and new solution approaches are needed. 

In this thesis, we intend to present an envelope-based multi-objective evolutionary algorithm (MOEA) 

to solve the portfolio optimization problem with non-convex constraints. The idea is to let the MOEA come 

up with some convex subsets of the set of all feasible portfolios by a point-based evolutionary algorithm 

and then merge the partial solutions to form the solution of the original non-convex problem. We show in 

this thesis that the resulting envelope-based MOEA significantly outperforms other existing MOEAs in the 

literature. 

 

Keywords: Portfolio Optimization, Evolutionary Algorithm, Multi-Objective Optimization, Envelope. 

 




