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Abstract

The American Statistical Association recently issued statement on the limitation and
frequent misuse of p-values in scientific inference. An alternative approach suggested is
the Bayes factor. Unfortunately, Bayes factor also suffers from some fundamental
difficulties. We present a new way of looking and studying Bayes factor that answers
many basic questions such as ways to quantify its bias, its suitability as summary of
statistical evidence, the asymmetry between null and alternative hypotheses, and the
optimal choice of priors. Investigation of the Bayes information criterion (BIC) using this
approach shows that the p*log(n) penalty, where p is the dimension of the parameter
and n the sample size, derived under the so called "unit information criterion" is not
justified (as widely believed) as the "unit information criterion” introduces a bias that
grows proportionally as p gets larger.
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