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appropriate prior should have a probability mass at
the null value. It would be quite reasonable to have a
continuous prior distribution function, but neverthe-
less to be interested in absorption probabilities at the
null, as giving a bound to those at non-null values.

Comment

H. Fliahler

Breslow’s paper is a most interesting account of the
Bayesian approach to solving problems in a biological
context. Although his exposition does not rely and is
not supported by practical experiences of his own, he
presents manifold biological and medical application
problems which were preferably tackled by applied
statisticians from a Bayesian point of view. I support
the message of Breslow’s survey that progress in
the statistical sciences is achieved most efficiently
by a mature integration of the Bayesian thinking in
applications.

Of the many topics deserving discussion I shall
concentrate on three. First, I shall make some general
comments about the Bayesian impact—from the per-
spective of an applied statistics unit in a major chem-
ical and pharmaceutical company—to the various
stages of statistical activities. Second, I shall address
the topic of longitudinal data analysis, because I feel
that the Bayesian approach will offer a most dramatic
progress to all types of hierarchical models—suppos-
ing the workable tools which are underway will become
available to the practitioner. Third, I shall refer to the
interpretational and predictional flexibility offered
by the Bayesian paradigm to the scientists in mak-
ing inferential assessments based on experimented
evidence.

GENERAL COMMENTS

The application of statistics is the basic foodstuff
for progress. In order to achieve good statistical think-
ing and analysis, the scientific context has to be
considered and understood. The multidisciplinary col-
laboration stimulates novel and unconventional ap-
proaches in solving statistical problems. Four different
stages in the scientific learning cycle are identified,
namely (i) the informal and less structured framework;
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I have ignored in my comments many parts of
Dr. Breslow’s paper which are of great interest, for
instance his remarks about model selection with par-
ticular reference to risk assessment. The paper will
continue to stimulate interest for many years to come.

(i) the design phase; (iii) the reporting of inferences;
and (iv) the diagnostics and model criticism.

Breslow’s paper mainly outlines the impact and
benefits of the Bayesian approach in stages (iii) and
(iv) which I fully agree. However, the practical stat-
istician is exposed to all four stages in any sequence
and repetitive cycle.

Exploratory data analysis methods combined with
interactive high density dynamic graphics and classi-
cal dimension reduction techniques are the essential
ingredients for the practical statistical activity of stage
(i). A recent account is presented by Weihs and
Schmidli (1990) in this journal. Intuition and a free
mental framework in respect to modeling and search-
ing for structure are the characteristic elements of this
activity phase. The Bayesian thinking, however, which
requires a more or less structured framework, does
play a minor role in this context. Prior information in
respect of the application background and statistical
expertise are essential components applied by the
practitioner in an informal way.

How does the Bayesian framework support stage
(ii), the design phase? Prior knowledge should always
be available at the design phase assuming the scientific
investigation as an on-going learning process which
involves an iterative cycle of design, experiment,
analysis and interpretation. The available prior infor-
mation is applied and imbedded into the design phase
in a more informal, natural thinking process. A formal
procedure is presented by Hedayat, Jacroux and
Majunder (1988) for comparing treatments with
controls.

Bayesian methodology however strongly supports
the reporting inferences process, stage (iii), and the
diagnostics and model criticism, stage (iv). A theore-
tical account of the potential power is given by Smith
(1986). The Bayesian paradigm could, however, play
a much stronger role in a practical context. Why do
these methods not get off the ground? First, there is
an obvious educational deficiency in Bayesian meth-
ods. Second, many statisticians apply a philosophical
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