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Abstract

The paper considers the problem of averaging expert opinion when
opinions are expressed quantitatively by belief functions in the sense
of Glenn Shafer. Practical experience shows that experts usually differ
in their exact quantitative assessments and some method of averaging
is necessary. A natural requirement of consistency demands that the
operations of averaging and combination, in the sense of Dempster’s
rule, should commute. Experience also shows that symmetric belief
functions are difficult to distinguish in practice. By forming a quotient
of the monoid of belief functions modulo the ideal of symmetric be-
lief functions, we are left with an Abelian group with a natural scalar
multiplication making it a real vector space. The elements of this quo-
tient space correspond to what we call “regular” belief functions. This
solves the averaging problem with arbitrary weights. The existence of
additive inverses for regular belief functions means that contrary evi-
dence can be treated without assuming the existence of complements.
Opinions expressed by conditional judgements can be incorporated by
lifting suitable measures from a quotient space to a numerator. The
appendix describes a computer program for implementing these ideas
in practice.
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It is common, in the additive theory, to speak as though the independence
of events were a factual question. This is true if the probability measure is
given. But is the question which probability measure is appropriate to a given
situation itself a factual one? Possibly so, if we all agree that probabilities are
to be determined by counting frequencies and if we agree on what the relevant
frequencies are. But we are not always so fortunate. Generally speaking
there is no algorithm for determining the correct probability measure and
there is therefore no algorithm for deciding whether or not two events are
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Mrs Archer and the passing cyclist, or is it like Mrs Archer and her neighbour
Mrs Baker, or is it somewhere in between?

There is no easy way to settle these questions. The points to make are

• that the intuitive concept of independence of evidence is a primitive
part of our common inductive intuition

• that there is so far no algorithm to substitute for individual judgment
in deciding when two bodies of evidence are independent

• that the present theory is in no worse a position in this respect than
the Bayesian theory.









49

his not choosing Diana. Then according to our proposal this determines in


























