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Abstract

Many researchers have suggested that
understanding novel noun phrases involves a process
of conceptual combination in which people determine
how two or more concepts fit together to form a new
concept. One important way that people combine
concepts is by property mapping, which involves
asserting that a property of one concept is true of the
other concept as in, "box that is striped” for "skunk
box." An experiment investigated the hypothesis that
property mapping occurs by structural alignment in
which mental representations are aligned or put into
correspondence. The result of this process is primarily
a set of matching elements (called commonalities) and
a set of mismatching elements related to the
commonzalities (called alignable differences). The
expeniment compared property mapping definitions o
the alignable differences listed by subjects in a
comparison task which is known to involved
structural alignment. Consistent with the hypothesis,
there was a strong correspondence between property
mapping definitions and alignable differences
compared to another strategy in conceptual
combination not thought to involve structural

alignment (slot filling).

Introduction

) A popular view in cognitive science is that the
interpretation of novel noun phrases is largely a
process of conceptual combination (e.g., Medin &
Shoben, 1988; Murphy, 1988; Smith, Osherson,
Rips, & Keane, 1988: Thagard, 1984; Wisniewski &
Gentner, 1991). According to this view, words are
represented in the conceptual system as schemata or
frames. A frame or schema is a knowledge structure
or concept that represents a stercotypical situation or
object (Minsky, 1975; Rumelhart, 1980}, Frames

consist of slots and fillers which can be viewed as
dimensions of the situation or object along with their
typical values. For example, a frame for "box" might
include the slots "color,” "shape,” and "made-of” with
the typical values "brown," "square,” and "cardboard,”
respectively.

Understanding a novel phrase such as "skunk
box" involves combining the concepts "skunk” and
"box" in some way. According to a number of
theorists, concepts are combined by slot filling (e.g.,
Cohen & Murphy, 1984; Murphy, 1988; Smith,
Osherson, Rips, & Keane, 1988; Wisniewski, 1993),
Using this strategy, a noun-noun phrase is interpreted
by filling ane of the slots of the head noun with the
modifier noun, For example, o interprel "skunk
box," one would fill a slot in the head noun "box"
(e.g., a slot like "contains™ ) with the modifier noun
"skunk." So, "skunk box" might be interpreted as "a
box that contains skunks.” Slot filling amounts to
asserting that some relation holds between the objects
named by the modifier and head nouns. This view of
conceptual combination was influenced by early Al
maodels (Brachman, 1978; Finin, 1980) which also
use slot filling as their primary mechanism for
interpreting noun phrases,

Recent work by Wisniewski and Gentner
(1991, 1993} suggests a second important way that
concepts are combined to understand novel noun
phrases. In this sirategy, called property mapping,
people assert that some property that is true of the
modifier noun is also true of the head noun. For
example, a possible interpretation of "skunk squirrel”
is "squirrel that is striped” or "squirrel that smells
bad." Here, a property that is true of skunks (i.e., that
they are striped or that they smell bad) is being
asserted of the head noun "squirrel.” This way of
combining concepts contrasts with slot filling, in
that a relation is not being asserted between the
objects named by the modifier and head nouns (as in







