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Abstract representation, which then maps onto a phonemic level,

Representational choices are crucial to the success of
connectionist modelling. Most previous models of
auditory word perception in continuous speech have
relied upon a traditional Chomsky-Halle style inventory
of features; many have also postulated a localist
phonemic level of representation mediating a featural
and a lexical level. A different immediate representation
of the speech input is proposed, motivated by current
developments in phonological theory, namely
Government Phonology. The proposed input
representation consists of nine elements with physical
correlates. A model of speech perception employing
this input representation is described. Successive
bundles of elements arrive across time at the input.
Each is mapped, by means of recurrent connections,
onto a window representing the current bundle and a
context consisting of three such bundles either side of
the current bundle. Simulations demonstrate the
viability of the proposed input representation. A
simulation of the compensation for coarticulation effect
(Elman and McClelland, 1989) demonstrates an
interpretation which does not involve top-down
interaction between lexical and lower levels. The model
described is envisaged as part of a wider model of
language processing incorporating semantic and
orthographic levels of representation, with no local
lexical entries. !

Introduction

Psychologists wishing to model spoken language
perception have typically assumed that the physical
speech signal may be translated into a featural level of

! This research was carried out under E.S.R.C. grant
number R0O0O 23 3649.
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which, in turn, supplies activation to a lexical level. In
the TRACE model (McClelland & Elman 1986) these
three levels of representation are instantiated in an
interactive-activation architecture, in which patterns of
activation percolate up and down between adjacent
levels. In models of speech production, similar
assumptions are made. In the Plaut and Shallice (in
press) model of pronunciation in deep dyslexics,
patterns of activity at the semantic level are mapped
onto position-specific phonemic representations. There
have been some departures, however, from explicit,
local phonemic representations. In the Seidenberg and
McClelland (1989) model of word naming,
orthographic patterns are mapped onto Wickelphones
consisting of triples of consecutive features. In the
model of word recognition proposed by Norris (1990),
bundles of distinctive features arrive across time at the
11 input nodes and activation is mapped onto an output
layer consisting of local representations of words.

In some of these models, the phonological
representations employed, although internally
consistent, are simplifications of what might be thought
adequate by phonologists. In others, while the input
representations are relatively sophisticated, they do not
reflect phonologists’ more recent disenchantment with
the phoneme and with bundles of features organized
strictly linearly. From a different perspective, many
researchers in automatic speech recognition (ASR) have
become disillusioned with the notion that ASR is best
attempted by recognizing SPE-style features (Chomsky
& Halle, 1968) in the physical signal and subsequently
parsing them into phonemes and words.

Although the models cited above have achieved
considerable success in capturing many of the
qualitative aspects of language processing, the
enterprise should be substantially improved by the use
of a speech input representation which, first, is
consonant with current phonological theory and,
second, has a consistent relationship with the physical
speech signal. Such an input representation will more







