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Abstract. In this paper. ~ describt an archikcture for helping frame hierarchy conception. This architecture is based on
mocmM learning and cognitive psychological studies on categorizotion. Uur basic assumption is that categorization should be considered
as a goal.driwn, context-<fependent proceu and therefore the hittrarchical organization of categories should be represented in diffaelll
perspectives, The core of OIIr architecture is a /earning system of categorization that generates multi.perspective hierarchies. Concept
hierarchies are. at first, generated in a probabilistic representation alld aft., translated in/a aframe 0111.'.
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1. INTRODUCTION

Object Oriented Representations (OOR) or frame-based languages organize pieces of
knowledge related to an entity in declarative structures ( frames ). In this context, there are
many works treating the classification of an entity in a frame hierarchy ([Rechenmann 88]
[Brachman 85] and [Napoli 90] to mention a few) but hardly any of these works are
interested in an automatic construction of these hierarchies ( [Aguirre 89] is an example),
The modeling of these hierarchies requires complete acquaintance with the underlying
concepts of the domain to be represented. However, from a cognitive viewpoint, it is more
flexible to represent observations regarding things which a priori one doesn't know precisely,
but which allow one to construct, incrementally and automatically, abstract representations
thatdescribe in intention these initial observations.

We propose an approach for construction of frame hierarchies that makes use of the
machine learning and cognitive psychology ideas of concept formation and cate·gorization.
We have defined an architecture, called CONFORT (CONcept Formation in Object
RepresenTation), for construction of categories from observations (description of specific
entities; a conjunction with properties represented by attribute-value couples). This
architecture can be considered a knowledge acquisition tool for helping an expert in his
activity of expressing and elaborating concepts of his domain [Vasco 95a]. According to
cognitive psychological studies, CONFORT is based on the assumption that categorization is
a goal-driven process [Barsalou 83].[Seifert 88]. This assumption leads us to consider that
concept hierarchies should be viewed from different perspectives giving rise to different
hierarchical organizations according to ditTerent usage determined by the expert's
categorization goals or opinions.

The core of CONFORT is FORMVIEW, a learning algorithm of incremental concept
fonnation that we have developed using the frame-based language Objlog+ [Faucher 91].
FORMVIEW constructs multiple hierarchies of probabilistic concepts named probabilistic
concept trees [Fisher 88]. These trees are a hybrid representation where cases and abstract
concepts that subsume these cases are represented. From probabilistic concepts, CONFO,RT
creates a frame-like representation. In this paper, we describe the main ideas of CONFORT
focusing on the concept formation algorithm FORMYIEW and on the aspects of the
transformation of prohahilistic concepts to/rames.
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