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Abstract

Portfolio theory prescribes that a mean-variance investor should always combine the risk-free
asset with the tangency portfolio of risky assets. We show that this prescription can fail once the
optimal portfolio must be estimated from data. Adding the risk-free asset introduces an
additional weight to estimate, and the estimation error in that weight can outweigh the benefit
of the risk-free asset. We derive closed-form expressions for the expected out-of- sample utility
of the estimated optimal portfolios with and without the risk-free asset. Discarding the risk-free
asset is preferable if and only if the investor’s risk aversion lies in an interval around the risk
aversion at which the two population portfolios coincide, and we characterize this interval in
closed form. The interval is wide for realistic parameter values and it widens as the length of the
estimation window decreases, as the number of risky assets increases, and as the risky assets
become more attractive. The conclusions survive when, instead of plug-in portfolios, the investor

uses portfolio rules that account for estimation risk.
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