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Abstract

Connectionist techniques for modeling the temporal statistics of phonemically transcribed spoken
discourse are described. The aim is to investigate the limits of modeling psycholinguistic data at this pre-
lexical level. The training data respect the frequency with which phoneme strings occur in conversational
speech. The general model proposed uses a back propogation through time learning procedure to train
a network that can predict the identitiy of the phoneme at the next time step, identify the current one
and confirm the last five, after training on noisy data. The model eschews local representations of words
and will have implications for current models of word recognition which employ such representations.

Introduction
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Although most connectionist methods deal with static patterns, there has been much recent work on networks
that can extract temporal structure from their input sequences (Elman 1990, Norris 1988; also see Hertz
et al. 1991). The work reported here experiments with a class of these methods in an attempt to account
for psycholinguistic data concerning word recognition and phoneme identification, using a network that can
extract the temporal statistics from a continuous stream of (idealised) phonemically transcribed speech. In
general we believe that there is a methodological imperative to investigate exhaustively the role of pre-
lexical representations, and their low-level statistics of co-occurence, before higher level representations are
invoked in modelling psycholinguistic data. The models presented here do not include lexical entries, i.e.
local representations of the phonology of a particular word.
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This paper will discuss some of the available algorithms and architectures and outline the type of data we
seek to model. We will briefly describe some of the simulations of psycholinguistic data.

Connectionist approaches to learning temporal sequences

Of the many recent connectionist approaches to learning temporal structure, one of the easiest to im-
plement and least computationally expensive is that described in Elman (1990) and Norris (1988). The
back-propagation algorithm is given a limited ability to capture temporal sequence by “copying back” the
activation of the hidden units on the last time step to a set of context units on the input layer. This method
is a simplification of the more general method of “back propagation through time” (Rumelhart, Hinton and
Williams 1986). One of our chief concerns is the extent to which this simplification weakens the ability of
a network to extract high order statistical regularities (see Chater 1989). We are currently comparing the
performance of the “copyback” method with full and truncated back propagation through time. Even the
simplest copyback architecture has proved more adequate than we had predicted (Shillcock, Levy and Chater
1991).
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