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Abstract

Uncertainty is a common phenomenon in financial markets that can be described using
probabilities. However, ignoring uncertainty and using incorrect models can lead to poor
estimates and incorrect portfolio optimization. In this context, an entropy-based portfolio
model can be a better alternative compared to other models, as it can adequately measure risk
and capture uncertainty. Therefore, in this study, we employ the concept of entropy as an
alternative risk measure and as a criterion that can allow the portfolio to overcome the
limitations of the Markowitz portfolio. The research focuses on multi-period portfolio
optimization based on the K-Nearest Neighbor Entropy of Renyi and Tsallis. The analysis
was conducted over a multi-period monthly time frame from 2019 to 2023 for the 30 largest
companies in the Tehran Stock Exchange. The estimated results showed that the optimal
parameters, with a neighborhood size of k=5 and an estimator parameter of q=0.8,
demonstrated superior performance in terms of out-of-sample Sharpe ratio and Shannon
entropy compared to the classical model and the unbiased Bayes-Stein model, thereby
introducing it as the optimal model for portfolio selection.

Keywords: Stock return, multi period, portfolio, Entropy and Risk.






