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Optimal Portfolio Diversification Using Maximum
Entropy Principle

{4 Anil K. Bera, Sung Y. Park %i*5: WISEP20081009 # [ ¥i: 53587k

This paper was published in Econometric Reviews, 27(4—6):484-512,
2008

Abstract: Markowitz’'s mean-variance (MV) efficient portfolio selection
is one of the most widely used approaches in solving portfolio
diversification problem. However, contrary to the notion of
diversification, MV approach often leads to portfolios highly
concentrated on a few assets. Also, this method leads to poor out-of-
sample performances. Entropy is a well-known measure of diversity
and also has a shrinkage interpretation. In this article, we propose to
use crossentropy measure as the objective function with side
conditions coming from the mean and variance—covariance matrix of
the resampled asset returns. This automatically captures the degree of
imprecision of input estimates. Our approach can be viewed as a
shrinkage estimation of portfolio weights (probabilities) which are
shrunk towards the predetermined portfolio, for example, equally
weighted portfolio or minimum variance portfolio. Our procedure is
illustrated with an application to the international equity indexes.

Keywords: Diversification; Entropy measure; Portfolio selection;
Shrinkage rule; Simulation methods.
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