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Conceptual vagueness reflect the fact that, apart from quantitative con-
cept like to-be-young, to-be-tall, or even to-be-red, which can be qualified as
fuzzy, there exist concepts for which membership is not an all-or-nothing mat-
ter. For these concepts, as observed by E. Rosch, the notion of membership
degree must be substituted to that of the classical IS-A model. However, re-
cent work on compositionality and concept determination showed important
drawbacks in the original models, and the utility of a precise quantitative
notion of membership became more and more dubious: see for instance (5),
(7) and (8) for a discussion of the adequation of classical fuzzy logic to model
categorization or prototype theory.

We propose an approach that enlarges and generalizes that of fuzzy logic,
while better modelling the basic intuitions on which is founded categoriza-
tion theory. Rather than dealing with a uniform gradation function, that
would supposedly measure for each concept at hand its associated degree of
membership, we represent membership relative to a concept f by a function
whose set of values depends on f . Indeed, as observed by several authors
(for instance (6)), there is no reason why the same set - the unit interval -
should serve as a uniform criterion, being invariably referred to as a measure
of membership whatever the concept at hand. This function is built with
the help of the set ∆f that gathers the defining features associated with f .
The membership function takes its values in an abstract set, totally ordered
through a relation ≤f . It enables comparison between the objects at hand:
such a representation is the most adequate to model notions like object x
plainly falls under the concept f , object x falls definitely not under the con-
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cept f or object x falls more than object y under the concept f . Comparing
membership relative to a concept is indeed more basic a behavior than sort-
ing for each object a membership value: for instance, an agent may consider
that an elevator is definitely less a vehicle than a chairlift, while being unable
at the same time to attribute a precise numerical membership degree to any
of these items. Most often, the membership value attributed to a given item
proceeds from its explicit or implicit comparison with other items.

In order to build the membership function, we start from the observa-
tion that, usually, concepts are learnt and understood through the help of
several simpler concepts. Such a concept f is thus present in the agent’s
mind together with a finite set ∆f of defining features that are considered
as simpler, or less complex than f . Postulating the existence, at least for a
given class of concepts, of a defining feature set is part of several theories on
categorization: see for instance (1), (3), (10), (11).

We recursively define the complexity level of a concept by ranking at level
0 the sharp concepts - those for which membership is an all-or-nothing matter
- and, at rank n, the concepts whose defining features have complexity less
than n. The set F of constructible concepts gathers, in a given context, all
the concepts that can be attributed such a complexity level. Constructible
concepts can be therefore considered as the outputs of a dictionary, whose
inputs would consist of defining feature sets. There may exist other kinds
of concepts in the agent’s world representation. For example the (vague)
concept to-be-a-heap is not a constructible one, and, therefore, the sorite
paradox does not fall in the scope of the present theory, which is only meant
to deal with constructible concepts.

This being done, it becomes possible to associate with each concept f
of F a strict partial order ≺f that measures the relative f -membership of
the objects at hand. This is performed by induction on the complexity of
f : for instance, we may set x ¹f y if, for all elements g of ∆f , it holds
ϕg(x) ≤g ϕg(y). Actually, the order defined in (4) is a little more subtle, as
it accounts for the relative salience of the elements of ∆f .

The membership order gives raise to a membership function ϕf taking its
value in a finite totally ordered set. It is possible to normalize this function
and obtain a membership gradation δf with values in the unit interval, thus
retrieving the classical notion of membership degree. However, the direct
use of membership orders and of their resulting non-normalized membership
functions reveals itself to be more adequate to deal with compound concepts:
these are concepts of the form g ? f , where g is a head-modifier of the (prin-
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cipal) noun-concept f . Then, membership relative to a compound concept is
compositional, and the treatment of vagueness in composed concepts is free
from the drawbacks encountered in classical theories.
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