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Stephen Senn

You May Believe You Are a Bayesian
But You Are Probably Wrong

Abstract:
An elementary sketch of some issues in statistical inference and in particular of the cen-
tral role of likelihood is given. This is followed by brief outlines of what George Barnard
considered were the four great systems of statistical inferences. These can be thought of
terms of the four combinations of two factors at two levels. The first is fundamental pur-
pose (decision or inference) and the second probability argument (direct or inverse). Of
these four systems the ‘fully Bayesian’ approach of decision-making using inverse proba-
bility particularly associated with the Ramsay, De Finetti, Savage and Lindley has some
claims to be the most impressive. It is claimed, however, and illustrated by example,
that this approach seems to be impossible to follow. It is speculated that there may be
some advantage to the practising statistician to follow George Barnard’s advice of being
familiar with all four systems.

1. Introduction

The great statistician R. A. Fisher was sceptical of systems of statistical infer-
ence that claimed to provide the recipe for all human reasoning. One interpreta-
tion of his extremely influential, subtle and original contributions to the subject
is that he considered that there were many ways we might seek to reach reason-
able conclusions and that the job of the statistician was to improve them rather
than to replace them. This particular point of view will be a disappointment to
those who believe that statistics should provide a sure and certain guide to how
we should think what we think about the world. Thus, I think Fisher was and
will continue to be a disappointment to many philosophers. He did not provide a
unifying concept for all inference and my interpretation is that he was sceptical
that this was possible.

Fisher was also a brilliant geneticist (Edwards 2003) and evolutionary bi-
ologist (Grafen 2003) and, although it is really pure speculation on my part, I
wonder if his views on evolution did not influenced his views on inference. There
are at least two intriguing possible connections. First, in the Darwinian, as op-
posed to the Lamarckian view, the information flows directly from genotype to
phenotype and not the other way around. The statistical analogy is from param-
eter to statistic but not from statistic to parameter. The latter is natural in the


