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Abestract

Given the high risk of investing in a single asset, portfolio theory provides a
framework for managing risk and return through investment in multiple assets. The
goal of a portfolio model is to optimally allocate the investor's budget among several
assets to meet investment objectives, which are usually measured by return and risk.
The general philosophy of the Kelly portfolio is to maximize cumulative return in the
long term. Optimization of this model is usually done using the empirical distribution
of historical data, but overfitting to historical data can lead to poor performance on test
data. To address this issue, the present study introduces a distributionally robust
portfolio with a max-min criterion. The uncertainty parameter on which the
robustification is performed is the return distribution of the portfolio. To this end,
instead of considering only one distribution, which is the empirical distribution, a
family of distributions in the neighborhood of the empirical distribution is used, and
the neighborhood radius is controlled using the maximum mean discrepancy criterion.
The maximum mean discrepancy is a data-driven approach for measuring the distance
between two measures or probability distributions. An analysis of 252 five-asset
portfolios selected from 10 assets using the particle swarm optimization algorithm
showed that the distributionally robust portfolio not only has a higher mean cumulative
return compared to the two conventional Kelly and equally-weighted portfolios but
also its risk-adjusted cumulative return is significantly higher than those of the two
portfolios. This suggests that considering distributions around the empirical
distribution is highly important in the Tehran Stock Exchange, and that the return
distribution is not constant over time
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