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Frequentist and Bayesian measures of confidence
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Abstract A new computation method of frequentist p values and Bayesian posterior
probabilities based on the bootstrap probability is discussed for the multivariate normal
model with unknown expectation parameter vector. The null hypothesis is represented
as an arbitrary-shaped region of the parameter vector. We introduce new functional
forms for the scaling-law of bootstrap probability so that the multiscale bootstrap
method, which was designed for a one-sided test, can also compute confidence measures of a two-sided test, extending applicability to a wider class of hypotheses. Parameter estimation for the scaling-law is improved by the two-step multiscale bootstrap
and also by including higher order terms. Model selection is important not only as
a motivating application of our method, but also as an essential ingredient in the
method. A compromise between frequentist and Bayesian is attempted by showing
that the Bayesian posterior probability with a noninformative prior is interpreted as a
frequentist p value of “zero-sided” test.
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1 Introduction
Let Y = (Y1 , . . . , Ym+1 ) be a random vector of dimension m + 1 for some integer
m ≥ 1, and y = (y1 , . . . , ym+1 ) ∈ Rm+1 be its observed value. Our argument is based
on the multivariate normal model with unknown mean vector µ = (µ1 , . . . , µm+1 ) ∈
Rm+1 and covariance identity Im+1 ,
H. Shimodaira (B)
Department of Mathematical and Computing Sciences, Tokyo Institute of Technology,
2-12-1 Ookayama, Meguro-ku, Tokyo 152-8552, Japan
e-mail: shimo@is.titech.ac.jp

123

