






































152 PHILIPPE MONGIN

— the N () function. To develop a completely autonomous semantics
of modal propositional logic in terms of belief functions would involve
one with considering infinite hierarchies of belief functions. In essence,
statements of ‘depth’ equal to that of B¢ where ¢ is a purely proposi-
tional formula would then be interpreted by means of a belief function,
statements of ‘depth’ equal to that of BBy by means of a belief func-
tion over a set of belief functions, and so on. The pioneering work of
Fagin, Halpern and Vardi (1984) or Vardi (1986) becomes relevant at
this juncture, provided that one forgets about the added generality of
their multi-individual framework. For instance, Mongin (1991) ana-
lyzes infinite hierarchies of two-valued probabilities and connects them
with Vardi’s concept of belief structures.

4. EPISTEMIC ENTRENCHMENT AND THE DEMPSTER-SHAFER THEORY

This section elaborates upon another significant connection between
epistemic logic and nonadditive probability. The Alchourrén—Giéirden-
fors—Makinson (A.G.M.) logic of belief change has recently attracted
much attention, especially in the field of Al for (at least) the following
two reasons. On the one hand, it axiomatizes belief change in a prima
facie highly natural way; on the other hand, the axioms have elegantand
nontrivial semantic counterparts. (The locus classicus of the A.G.M. y
logic is Alchourrén, Girdenfors and Makinson, 1985, to be comple- |
mented by the recent results in Girdenfors, 1988, and Gérdenfors and -
Makinson, 1988.) Broadly speaking, I show that the A.G.M. axioms .

vation was already made in Dubois and Prade (1991) and Mon i
(1992). Section 4.1. provides the background definitions, Section 4.2
states the main relevant facts, while 4.3. investigates a very tenta
generalization of the A.G.M. concept of epistemic entrenchment.

4.1. Tn contradistinction with the well-established Bayesian approach:
to belief revision, the A.G.M. approach never explicitly refers to e
individual’s decisions. Nor does it formalize the individual’s beli
in measure-theoretic — let alone probabilistic — terms. The buildin
blocks of the theory are propositions. The major mathematical €
straint is that these propositions are expressed in a language which in
appropriate sense includes the sentential calculus. Epistemic states, 98
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states of belief, are captured by deductively closed sets of propositions.
Epistemic attitudes — belief, disbelief, and indeterminacy — are then
described by means of the membership relation. The epistemic input,
that is the incoming information, is normally restricted to be proposi-
tional. Epistemic changes are axiomatized in terms of the following
items: the input which bring them about, the initial epistemic state and
the resulting epistemic state. There are three such operations: contrac-
tion, expansion and revision. In the principal case at least, contraction
may be viewed as a move from belief or disbelief to indeterminacy,
expansion as a move from indeterminacy to either belief or disbelief,
and finally revision as a move from either determinate attitude to the
opposite one. When it comes to technical definitions, contraction and
revision come to the forefront and turn out to be closely related to each
other. An important heuristic principle of the theory is that the final
result of either contractions or revisions should as much as possible (i)
preserve logical consistency, and (ii) avoid unnecessary changes in the
initial epistemic state (minimality principle).

In a significant development of the A.G.M. framework, Géirdenfors
(1988) and Giirdenfors and Makinson (1988) introduced the novel con-
cept of epistemic entrenchment. This concept is meant to capture the
relative priority of one proposition over another in the initial epis-
temic state. It then has a bearing on what in the initial state is given
up, and what is retained, when the contraction operation takes place.
More precisely, the enlarged A.G.M. approach axiomatizes epistemic
?,ntrenchment as a binary relation on propositions subject to an order-
ing and further special constraints. It is then shown that the epistemic
entrenchment axioms can be recovered from those already defined on
contraction, and conversely. This result is described as a ‘grande finale’
in Girdenfors (1988, p. 96). It is a significant achievement because the
axioms of epistemic entrenchment, on the one hand, and contraction, on
the other, have much to say for themselves, each in a seemingly differ-
ent sphere of epistemic intuition. Furthermore, epistemic entrenchment
relations are more concrete objects than contractions, the definition of
which is natural and plausible, but nonconstructive. Broadly speaking,
the former relations play a semantic role, in a way somewhat analogous
to the so-called partial meet contraction functions, which provided the
Constructive counterpart of the latter operation in the 1985 version of the
A.G.M. theory. The primary aim of this section is to improve on the 1988
theorem and gain a better understanding of epistemic entrenchment.































