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Empirical tests of portfolio optimization techniques

Most of the quantitative trading strategies used by institutional fund managers are not feasible for small investors due to the size of the capital, high transaction costs and the limitations of financial intermediaries. The purpose of this thesis is to answer the question whether small investors with a long time horizon should use optimization techniques instead of the "buy and hold" trading strategy. Within the modern portfolio theory, I test portfolio optimization techniques in practice with the help of a simulated environment that I have set. I designed the simulated environment in such a way that the optimization process can also be used by small investors. In my work, I present the Markowitz portfolio optimization methodology and based on other research, I present the shortcomings of the model. Then I present and test two other optimization techniques – more sophisticated than the Markowitz model. Based on the results, all three optimization models achieved better results than the classic passive strategy during the period from 2012 to 2021. Among the optimization models I tested, the Markowitz portfolio generated an alpha of 1.36, the Black - Litterman portfolio generated an alpha of 2.26, and the CVaR model generated an annualized standard deviation of 12.54% which is lower than the 14.03% annualized standard deviation of the benchmark. The three models, taking into account the long-term goals and limited capital of small investors, based on the tests, the optimization models they proved to be superior to the "buy and hold" strategy.



