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Empirical Bayes Estimation in von Mises Distribution

Xiong Ye! and Toshio Ohnishi?
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In the conjugate analysis of the von Mises distribution, it is known that the posterior
mode is the optimal estimator, that is, the Bayes estimator under the Kullback-Leibler
loss function. This paper derives an empirical Bayes estimator by estimating the disper-
sion hyper-parameter of the von Mises prior distribution under the assumption that the
location hyper-parameter is known. The estimation of the dispersion hyper-parameter is
based on the method of moment for the marginal density. We compare the risk of the
empirical Bayes estimator with that of the maximum likelihood estimator (MLE) by a
numerical-simulation method. In the practical situation, we find that the empirical Bayes
estimator is far superior to the MLE in high-dimension cases.

Key words: Conjugate prior, posterior mode, Pythagorean relationship.



