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Abstract

Coherence-based approaches to inconsistency handling
proceed by selecting preferred consistent subbases of the
belief base according to a predefined method which takes
advantage of explicitly stated priorities. We propose here a
general framework where the preference relation between
subsets of the belief base is induced by a system of
constraints directly expressed by the user. Postulates
taking their source in the qualitative modelling of
uncertainty, either probabilistic or possibilistic, are used
for completing the implicit specification of the preference
relations. This enables us to define various types of
preference relations, including as particular cases several
well-known systems such as Brewka's preferred sub-
theories or the lexicographical system. Since the number
of preferred consistent subbases may be prohibitive, we
propose to compile the inconsistent belief base into a new
one from which it is easier to select one preferred
consistent subbase.

1. Introduction

Inconsistency may appear when a plausible consequence,
obtained under incomplete information, has to be revised
because further information is available. This issue has
been extensively investigated in the nonmonotonic
reasoning literature. In this paper we rather view
inconsistency as being caused by the use (and the fusion)
of multiple sources of information. Coherence-based
approaches (Rescher; 1976) (Benferhat et al., 1995a) to
inconsistency have two main steps, as shown in Fig. 1: i)
build one or severa preferred consistent subbases of the
belief base K, and ii) use classical entailment on these
subbases.

A preference relation between subbases is a reflexive and
transitive relation > on 2K Thus specifying it explicitly
would need, in the extreme case, 0(22* K |) space whichis
not reasonable. It is why we have to implicitly specify a
"small" set of constraints bearing on sets of formulas,
which can be completed into a preference relation over 2K
using a set of postulates.

Two kinds of such constraints have been considered:

(a) priority constraints, which are qualitative in essence,
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and which consist in specifying an ordering relation on
the formulas in K, from which the preference relation on
2K isinduced. This s the case with Nebel (1991; 1994)'s
syntax-based entailment, Brewka(1989)'s preferred sub-
theories, Williams(1996)'s approach to belief revision,
Geffner(1992)'s conditional entailment, the lexicographi-
cal system (Benferhat et al., 1993), (Lehmann, 1995), etc.
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(b) numerical constraints, which consist in attaching to
each formula a numerical weight which can be a
probability degree (infinitesimal or not), a possibility
degree (Dubois et al., 1994), a penalty value (Dupin et
al., 1994), or an infinitesimal belief degree in belief
functions theory (Benferhat et al., 1995b).

However, all these methods for specifying preferences
implicitly lack flexibility on the way the preference
relation is induced from the constraints, since the set of
postulates is fixed once for all and is not a part of the
representation language. In the first part of the article
(Sections 2-4) we propose a general representation
framework for coherence-based reasoning, which
encompasses the well-known systems mentioned above.
This framework offers alot of flexibility, and for instance
makes it possible to the user to define, a system which
lays between Brewka's preferred sub-theories and the
lexicographical system.

In the second part of the paper, we deal with the problem
of representing the preferred consistent subbases
compactly, in order to perform task 2 (see Fig. 1)
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3. PQPP-preference-based entailment

Roughly speaking, > helps selecting preferred subbases of
K by removing all those which are not maximal. X > Y
means that, in order to restore the consistency of K, we
prefer to maintain the set of beliefs supported by the
sources in X rather than to maintain the set of beliefs
supported by the sourcesin Y. In this way, the condition
A2 becomes very natural since it corresponds to the idea
of minimal change : we try to maintain as many pieces of
information from K as possible. A3 simply means that
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7. Concluding remarks
Several well-known prioritized inconsistency handling
methods have been unified into a powerful framework. A

\.

«@ inated constraints and general postulates. Then a
- O

<

€ treatment of the priorities is provided by an
specification of the priority ordering through

e "compilation" technique enables us to explicit
formulas useful for the inference process, which
ts to select the consistent subpart of the new belief
Dbtained by compilation. This subpart is composed
he accepted formulas (i.e., those which escape from
minimally inconsistent subset of formulas of the
f base).
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