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Abstract

The repertory grid has proved a useful tool for knowledge elicitation, yet its ‘flat’ entity-
attribute-value-value structure seems to preclude its use in developing the hierarchical
knowledge structures common in semantic networks. However, it is known that general
knowledge representation schemes, such as those of KL-ONE type systems, can be represented
as an entity--attribute-value matrix in which the entities are concepts and the values are
constraints. WebGrid-II extends the values available in a grid to include symbolic and numeric
constraints, and this article demonstrates how various forms of grid analyses generate
hierarchical knowledge structures from extended grids.

| 1 Introduction

The Kelly repertory grid provides a simple matrix representation in which the set of integers is
used for single-valued fillers (Kelly, 1955; Shaw, 1980). This limits its representation
capabilities and a variety of extensions have been implemented or proposed (Boose and
Bradshaw, 1987; Bradshaw, Ford, Adams-Webber and Boose, 1993; Gaines and Shaw, 1993). A
major objective in our WebGrid development is to extend the forms of constraint that can be
represented in a grid in order to increase its representational power, while retaining a simple user
interface to the tool in order to maintain its usability. WebGrid-II provides categorical and
numerical data types in addition to rating scales, and also allows symbolic values such as “any”,
“none”, and “not applicable”.

Gaines (1993, 1994) has developed a complete semantics for CLASSIC and similar KL-ONE
derivatives in terms of a matrix in which the basic constraints are derived from set-theoretic
constraints upon a filler set for a given role. An entity-attribute-value grid with the ‘values’
extended to include more general constraints can emulate general concept-role-constraint
knowledge representation systems, and it should be possible for the analysis of the grid to exhibit
the underlying hierarchies in these structures. The following examples demonstrate that this is
feasible in practice and a solid foundation for knowledge acquisition and modeling by showing
how WebGrid-II with extended data types can be used to develop hierarchical data structures
from nominally flat grids.

2 Developing Hierarchies through FOCUS Analysis

Consider a simple hierarchy with 8 leaf nodes based on 7 binary distinctions as shown in Figure
1. The symbolism of Figure 1 is that of the visual language KDraw (Gaines, 1991), which also
corresponds to Kelly’s hierarchical systems of bipolar constructs (Gaines and Shaw, 1993).













































