BOOK REVIEWS

Matchmakers

Stuart Sutherland

Mental Leaps: Analogy in Creative
Thought. By Keith J. Holyoak and Paul
Thagard. MIT Press: 1995. Pp. 320.
$24.95, £19.95,

NowabDAys, in a few limited domains,
computers equal or excel human intellec-
tual capacities. They play chess at the
grandmaster level and in certain branches
of medicine they diagnose more accurate-
ly than expert medical specialists. But they
have had no common sense — until
recently. The simulation of common sense
has been made possible by two develop-
ments: greatly increased computer storage
and machines that can process informa-
tion in parallel, thus vastly reducing the
time needed to retrieve a particular
concept. Mental Leaps describes an
attempt to simulate one aspect of com-
mon sense — the ability to find appropri-
ate analogies.

To construct their computer program,
Keith Holyoak and Paul Thagard had to
carry out a careful analysis of the nature
of analogies. One example they use may
have contributed to President George
Bush’s decision to start the Gulf War: he
compared Hitler’s occupation of Austria
(the source of the analogy) with Saddam’s
invasion of Kuwait (the target). From this
analogy one can conclude that Saddam’s
aggression would escalate unless some-
thing was done to stop it. According to
the authors, analogies are based on three
constraints: similarity (Hitler and Saddam
were evil, occupation is similar to inva-
sion); structure (the clements of the
source must be mapped in a one-to-one
way to those of the target (Hitler=
Saddam, occupation=invasion  and
Austria=Kuwait) and the relations
between the two sets of elements must be
the same); and purpose, for example to
discover how to solve a problem by analo-
gy with one already solved or to persuade
others, for instance by using case studies
in law.

The authors proceed to describe a
computer program for recovering analo-
gies which makes use of these constraints
to narrow the search for the appropriate
source given a particular target. A
network of connected nodes is estab-
lished, each of which represents a pos-
sible correspondence between a target
concept and a source concept. The nodes
have excitatory and inhibitory connec-
tions between them, representing the
three constraints. For example, the node
Hitler=Saddam would have excitatory
connections with occupy=invade whereas
Hitler=Saddam would have inhibitory
connections with Hitler=Ho Chi Minh on
the grounds that only one member of the
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source can be matched to one member of
the target. The strength of each node is
changed iteratively according to the exci-
tation and inhibition feeding into it from
other nodes until there are no
further changes in strengths, at which
point there remains the most consistent
set of nodes, those that still have high
strength. These represent the analogy.
Three problems remain. First, it is
easy to see how a clear-cut purpose can
be used as a constraint in recovering an
analogy. If we wish to show that Hitler is
evil, it is no use matching him with
Gandhi: the purpose provides a con-
straint. But it is not so clear how con-
straints would operate where we need a
helpful scientific analogy, for example,
atom=Sun and electrons=planets. All
the relevant properties of the two sys-
tems would have to be set in one-to-one
correspondence, but how do we decide
what is relevant? Holyoak and Thagard
are aware of the problem and emphasize
that often the appropriateness of an
analogy can be evaluated only through
complex chains of reasoning after it has
been found. Second, despite the parallel
search used, it is not clear that the pro-
gram avoids the combinatorial explo-
sion, When tested on Aesop’s fables as a
source, the required number of itera-
tions hardly increased from a choice

between fifty fables to a choice between
a hundred. But the concepts in the fables
would not have doubled — many of the
second fifty would have appeared in the
first fifty. Third, we are not told either
how often the program failed to find an
analogy or what proportion of the analo-
gies found were appropriate as judged by
people.

The book is nevertheless interesting
and important, even if it sometimes makes
heavy and perhaps unnecessary demands
on its readers’ application. In outlining
what I regard as the most significant and
original part of it, I have had to omit many
subtleties. Moreover, most of it is devoted
to a general discussion of analogies and
their roles, presented in an attractive and
novel way and covering among other top-
ics the phylogenetic and ontogenetic
development of analogical reasoning, the
use of analogy in everyday life, politics,
warfare, education and science, and the
Chinese tea ceremony as an analogy for
their way of life. To end with an avowal
that the authors’ program might or might
not have recovered, I have been able to
exhibit only a few pearls from the wares in
the jeweller’s shop. O
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