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Abstract

The relationship of the Bayesian and the frequentist evidence is considered in
this book. We study the agreement or the reconcilability of these two kinds of evi-
dence in testing a one-sided hypothesis,a point null hypothesis and an interval null
hypothesis respectively.

For the problem of testing a one-sided hypothesis, we generalize the reconci-
lability of the Bayesian and the frequentist evidence to the situation of the generalized
p-value and consider the reconcilability between the generalized p-value and the pos-
terior probability that the null hypothesis is true. What’s more , we propose a more rea-
sonable definition of reconcilability of evidence for the problem of testing a one-sided
hypothesis. Under this new definition,we can obtain the reconcilability of evidence in
testing a location parameter of the location family. We also can obtain the
reconcilability of evidence in testing a normal mean when the variance is unknown.
Moreover, numerical results illustrate that evidence are reconcilable for the famous
Behrens-Fisher problem.

For the problem of testing a point null hypothesis, Lindely’s paradox shows that
the conventional Bayesian evidence, the Bayes factor or the posterior probability of
the null hypothesis being true ,which is derived under the conventional Bayesian tes-
ting procedure, is usually irreconcilable with the frequentist p-value. We then propose
a new testing procedure under the Bayesian framework. The new Bayesian evidence
derived from this new testing procedure has the duality of testing and interval estima-
tion and it resolves the Lindley’s paradox in a sense. For a number of classical point
null testing problems, such as the problem of testing a location parameter,a normal

mean , the success probability of a binomial distribution and the coefficients in a nor-
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mal regression model ,and for the well known Behrens-Fisher problem,we study the
rationality of the new Bayesian evidence and the agreement or the reconcilability of
evidence respectively.

In testing an interval null hypothesis,the conventional Bayesian evidence is also
usually irreconcilable with its frequentist counterpart,the p-value. We therefore pro-
vide a new Bayesian procedure and new Bayesian evidence for testing interval null
hypotheses. For the problem of testing a normal mean, and more generally, for the
problem of testing a location parameter in a location family ,the agreement or the rec-

oncilability of the new Bayesian evidence and the frequentist evidence are studied.
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