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6. Conclusions

In this work, we have investigated the portfolio optimization problem with six 
widely used practical constraints in real life trading scenarios. This work focuses on 
downside risk as an alternative risk measure in financial markets and adopts a 
realistic framework for portfolio optimization that moves away from most widely 
considered mean-variance approach. Value-at-Risk (VaR) is used as a risk measure 
and a historical simulation approach is adopted to calculate VaR. This technique is 
nonparametric and does not require any distributional assumptions. 
The portfolio optimization in the VaR context involves additional complex-ities 
since VaR is non-linear, non-convex and non-di erentiable, and typically exhibits 
multiple local extrema and discontinuities especially when real-world trading 
constraints are incorporated [32]. A new eÿcient learning-guided hy-brid multi-
objective evolutionary algorithm (MODE-GL) has been developed to solve mean-
VaR portfolio optimization problems with practical trading con-straints.
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