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Abstract

We present a general framework for representing belief-revision rules and use it to characterize Bayes’
rule as a classical example and Jeffrey’s rule as a non-classical one. In Jeffrey’s rule, the input to a belief
revision is not simply the information that some event has occurred, as in Bayes’ rule, but a new assignment
of probabilities to some events. Despite their differences, Bayes’ and Jeffrey’s rules can be characterized
in terms of the same axioms: responsiveness, which requires that revised beliefs incorporate what has been
learnt, and conservativeness, which requires that beliefs on which the learnt input is ‘silent’ do not change.
To illustrate the use of non-Bayesian belief revision in economic theory, we sketch a simple decision-
theoretic application.
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1. Introduction

A belief-revision rule captures how an agent’s subjective probabilities should change when
the agent learns something new. The standard example is Bayes’ rule. Here, the agent learns that
some event has occurred, and the response is to raise the subjective probability of that event to 1,
while retaining all probabilities conditional on it. Formally, let €2 be the underlying set of possible
worlds (where € is non-empty and, for simplicity, finite or countably infinite).' Subsets of Q2 are
called events. Beliefs are represented by some probability measure on the set of all events. Bayes’
rule says that, upon learning that some event B C 2 has occurred (with p(B) # 0), one should
move from the prior probability measure p to the posterior probability measure p’ given by

p'(A) = p(A|B) for all events A C Q.

In economic theory, belief changes are almost always modelled in this way. The aim of this
paper is to draw attention to a more general form of belief revision, which is seldom discussed in
economics. We develop a general framework in which different belief-revision rules — Bayesian
and non-Bayesian — can be characterized. In this framework, the key difference between dif-
ferent belief-revision rules lies in what they take to be the input prompting the agent’s belief
change. Under Bayes’ rule, the learnt input is always the occurrence of some event, but this is
more restrictive than often recognized, and we show that there is scope for useful generaliza-
tion.

We begin with an example that will resonate with any international traveller. Kotaro, a ju-
nior academic from Japan, is applying for a faculty position in the UK. After his interview, he
is telephoned by Terence, the chair of the department, to inform him of the outcome. Kotaro
gets a vague impression that he is being offered the job, but struggles to understand Terence’s
thick Irish accent. At the end of the call, he is still unsure whether he has received an offer. He
becomes convinced only after a subsequent conversation with another member of the depart-
ment.

This example illustrates an instance of belief revision triggered by a noisy signal. Before the
telephone conversation with the chair of the department, Kotaro attaches a very low probability to
the event of getting the job. After the conversation, he attaches a somewhat higher probability to
it, but one that still falls short of certainty. For this, a second conversation (with another person)
is needed. Such cases present challenges to the Bayesian modeller. If the first change in Kotaro’s
probabilities is to be modelled as an application of Bayes’ rule, then it will clearly not suffice to
restrict attention to the ‘naive’ set of possible worlds 2 = {appointed, not appointed}. Relative
to that ‘naive’ set, a Bayesian belief change could never increase the probability of the event
‘appointed’ without raising it all the way to 1.

The modeller will need to enrich the set €2 to capture the possible sensory experiences respon-
sible for Kotaro’s shift in probabilities over the events ‘appointed’ and ‘not appointed’. So, the
enriched set of worlds will have to be something like

Q' = {appointed, not appointed} x A,

where A is the set of possible analogue auditory signals received by Kotaro’s eardrums. The
signal he receives from Terence will then correspond to some subset of €', specifically one of
the form B = {appointed, not appointed} x A, where A C A is a particular ‘auditory event’.

1 we expect that our results can be generalized to a set 2 of arbitrary cardinality.
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