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where d; means rejecting H, and b is a constant. An
appropriate distance 6 between 6 and 6, in this case
is the standardized square distance (Mahalanobis
distance)

6(0, 00) = {(0 - 00)/"}27

which happens to be twice the Kullback-Leibler di-
vergence between the N(, ¢%) and the N(fo, o) dis-
tributions. According to the discussion above, we will
reject Hy if and only if

E[5(6, 6o) | x] > do.

If we take the usual “objective” prior for this prob-
lem, () « 1, then the posterior distribution of 6 is
simply N(x, ¢°/n) so that

U(x) = E[5(6, 60) | x]
= (1/n) + (& — 6)*/o* = (1 + T?)/n

where T is given in Example 1. Then we will reject H,
whenever T2 > c¢(n) = né, — 1.

We could explicitly seek an analogy with the clas-
sical methodology and thus select &, to be the 1 — «
quantile of the sampling distribution of U = U(X)
under the null hypothesis, where o is the level of

Comment

George Casella and Roger L. Bérger

We congratulate Berger and Delampady on an in-
formative paper. However, we do not believe that the
point null testing problem they have considered re-
flects the common usage of point null tests. Their
main thesis is that the frequentist P-value overstates
the evidence against the null hypothesis although the
Bayesian posterior probability of the null hypothesis
is a more sensible measure. A second point of their
paper is that point null hypotheses are reasonable
approximations for some small interval nulls. We
disagree with both of these points.

The large posterior probability of H, that Berger
and Delampady compute is a result of the large prior
probability they assign to H,, a prior probability that
is much larger than is reasonable for most problems
in which point null tests are used. Replacing a large
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significance (not the P-value as in Example 1). In this
case, with this particular value of n,mwe would repro-
duce the frequentist test procedure. But if the value
of n changes, 6§, still must have the same value, so that
¢(n) must change. Thus, the frequentist rule of choos-
ing c(n) so that the test has size « can have a
Bayesian interpretation as long as « changes accord-
ingly with the results above. Of course, this example
is just a particular case of the problem studied in
Ferrandiz (1985).
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prior probability for a point by an equally large prior
probability for a small interval about the point does
not remedy the problem. It only replaces one unreal-
istic problem with another. We will argue that given
a reasonably small prior probability for an interval
about the point null, the posterior probability and the
P-value do not disagree. Before moving to the main
points of our rejoinder, however, we would like to
make a general comment.

Contrary to what Berger and Delampady would
have us believe, a great many practitioners should not
be testing point nulls, but should be setting up confi-
dence intervals. Interval estimation is, in our opinion,
superior to point null hypothesis testing, Rejoinder 3
of Berger and Delampady notwithstanding. However,
we will not argue about the appropriateness of the test
of a point null. Instead, we will argue the following:
Given the common problems in which point null tests
are used, the Bayesian measure of evidence, as exem-
plified by equation (4) of Berger and Delampady is
not a meaningful measure. In fact, it is not the case
that P-values are too small, but rather that Bayes
point null posterior probabilities are much too big!
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