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Introduction

For the last ten years, the English past tense has been an
important test-case in the debate between rule-based and
connectionist accounts of human language processing
(Pinker, 1991; Rumelhart and McClelland, 1986). The
work we report here focuses on a particular psychological
property of regular and irregular past tense verbs; namely
the demonstration that regularly inflected verbs prime their
stems whereas irregular verbs do not (Marslen-Wilson,
Hare and Older 1993; Stanners et al. 1979). This result has
been interpreted as supporting a dual mechanism account
(Pinker, 1991) in which the past tenses of regular verbs are
generated by a rule-based mechanism, whereas irregular
past tenses are stored in an associative memory system.
Our purpose here is to investigate whether these
representational differences between regular and irregular
verbs can be accounted for by a single mechanism,
connectionist model.

Network and Analysis

We trained a feed-forward network to map from a
phonological representation of a stem or inflected verb to
an abstract representation of the verb’s semantics and
tense. This task is analogous to the comprehension of the
English inflectional morphology; the reverse of the
mapping investigated by Cottrell and Plunkett (1991). The
training set consisted of 988 English monosyllabic verbs
(11.4% of which were irregular), with the network being
trained on both stem and past tense forms. An additional
110 regular verbs were presented in one form only, to
allow testing of the network's generalization abilities.

Following training the network generated the appropriate
semantic vector and tense for over 97% of the verbs in the
training set. The network also identified over 85% of the
novel forms of familiar verbs, indicating that it was able to
use the regular inflection productively.

To investigate the representations formed by the
network, the hidden unit activations produced in response
to regular and irregular verbs were recorded. Measuring the
RMS difference between the pattern of activation produced
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for stems and past tenses shows significant differences in
the way that the network represents regular and irregular
verbs. The representation of the past tense was more
similar to the representation of the stem for regular than for
irregular verbs. This difference was greater than would be
expected on the basis of phonological similarity between
verb stems and past tenses. Since the degree of overlap
between two distributed representations correlates with the
magnitude of priming observed in a network (Masson
1995), this finding provides a straightforward account of
the reduced priming observed for irregular verbs.

The network therefore suggests that behavioral and
representational differences between regular and irregular
verbs need not imply different processing mechanisms.
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