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	Abstract
We consider the portfolio optimization problem from a trading and risk management point of view. Given a generic initial portfolio of financial instruments (e.g. stocks, derivatives and securities) with a given risk profile and subject to risk management limits, we aim to find optimal trading strategies, based on eligible tradable and liquid market instruments (i.e. quoted stocks and plain vanilla derivatives and securities), able to globally optimize the portfolio risk figures while respecting the required risk limits. 
We make use of an evolutionary approach based on genetic algorithms, where a population of candidate trading strategies is evolved using crossover, mutation and elitism, until optimal solutions are found as the best trading strategies that both minimize the selected risk measures and respect the risk limits. 
We apply our idea to different test cases based on real portfolios including linear and non-linear real financial instruments. We show that different optimal trading strategies may exist, depending on the combination of risk-based objective functions and limits.
Our approach is general with respect to initial portfolios, risk profiles, measures and limits, eligible optimization instruments, trading strategies, and optimization algorithms. It can be applied, in principle, to real portfolios of financial institutions, provided that, in practice, a single operational framework and sufficient computational resources are available. Strong financial insight is needed both to select the optimization parameters, i.e. the eligible trading strategies, and to understand the financial soundness of the solutions proposed by the optimization metaheuristic.
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	Marco Scaringi joined the Financial and Market Risk Management area of Intesa Sanpaolo in 2017 as quantitative analyst in the Fair Value Policy Office. His work focuses on interest rate models, XVAs and financial bubble analysis. 
He holds a M.Sc. in theoretical physics from University of Milan, with a thesis on advanced statistical mechanics techniques applied to the description and detection of financial bubbles through optimization heuristics. He also holds a post lauream degree Executive Course of Quantitative Finance from MIP, Graduate School of Business, Polytechnic of Milan, with a thesis concerning interest rate and XVAs modelling.




image1.png




