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The maximization of the likelihood and that of the Shannon entropy are the most
famous principles in statistical inference. This paper reveals notable duality of
these two important notions in the Bayesian prediction problems. We shed light
on this duality through the dual Kullback-Leibler divergence losses. Under the
e-divergence loss we find the following: 1) the minimization of the Bayesian risk is
equivalent to the maximization of the Shannon entropy under a constraint, and 2)
the maximization of the likelihood guarantees the minimum prediction in the sense
that it derives the worst member of a class of nice predictors. An equality implying
the balance of the log-likelihood ratio and the e-divergence plays an important role,
which we call a saddlepoint equality. Dually, under the m-divergence loss the fol-
lowing findings are obtained: 1) the minimization of the Bayesian risk is equivalent
to the maximization of the likelihood under a constraint, and 2) the maximization
of the Shannon entropy guarantees the minimum prediction by deriving the worst
member of a class of nice predictors. An equality showing a balance between the
Shannon entropy difference and the m-divergence plays a key role.
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