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Abstract:

Multiple testing on dependent data needs to handle two basic modeling ele-
ments: the choice of distributions under the null and the non-null states and
the modeling of the dependence structure across observations. A Bayesian
hidden Markov model is constructed to handle these two issues. The pro-
posed Bayesian method is based on the posterior probability of the null
state and exhibits the property of an optimal test procedure, which has
the lowest false negative rate with the false discovery rate under control.
The model has either single or mixture distributions used under the non-
null state, which can be flexibly modeled by ad-hoc model selection or the
nonparametric Bayesian method. The proposed method is applied to both
continuous and count data. We compared the proposed method with a col-
lection of commonly used testing procedures to show its performance under
different scenarios.
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