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Abstract
The pioneering work of Markowitz (1952) introduced the mean-variance frame-

work for portfolio selection and risk management which are important problems in
investment ¯nance. The mean-variance approach became the foundation of modern
¯nance theory and inspired literally a substantial number of extensions and appli-
cations. Great progresses in this ¯eld have been made in di®erent directions, such
as (1) extending to multi-period or continuous-time settings (see, e.g., Li and Ng
(2000), Merton (1990), Samuelson (1969), and Zhou and Li (2000)), and (2) model-
ing more reasonable risk measure (see, e.g, Basak and Shapiro (2001), and Emmer,
KlÄuppelberg and Korn (2001)).

Recently, there have been works on constant-rebalanced portfolio (CRP) in-
vestment strategies for many portfolio optimization problems, see, for example,
Cover (1991), Emmer, KlÄuppelberg and Korn (2001), and Helmbold et al (1998).
A constant-rebalanced portfolio strategy is an investment strategy which keeps the
same distribution of wealth among a set of securities from time to time (or from
period to period).

In this paper we consider a continuous-time Markowitz mean-variance type port-
folio optimization problem where the variance is replaced by a Earnings-at-Risk
(EaR) of terminal wealth. In a Black-Scholes setting, we obtain closed-form expres-
sions for best constant-rebalanced portfolio investment strategies and the mean-EaR
e±cient frontier.
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