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Abstract

Deriving a sufficient statistic for the standard Expected Utility (EU) problem with a risk-free asset
and a risky asset following a non-Normal risk distribution has been a problem that has dogged
economists since at least Samuelson (1970). This problem is only heightened by modern trading
strategies that produce non-Normal returns and where the classic Sharpe Ratio is no longer
sufficient. We prove a new lemma about root selection in a complex plane, allowing us to derive
a minimal, sufficient statistic that requires less information than the original EU problem.
Moreover, we prove that the sufficient statistic transforms non-Normal, non-identical risks into
a Normally-distributed function space, while preserving the original EU ordering. As a result, the
sufficient statistic supports parametric-based hypothesis testing, which we show is substantially
more powerful than non-parametric hypothesis testing required for the EU problem.
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