Summary Research Report on ESRC project RES-000-23-0354

“Modelling Spreading Activation and default inheritance in Word Grammar”

The project had two main components: 
· to further develop the programme WGNet (ESRC R 000 22 3659), which allows the user to visualise, edit and maintain grammatical databases; 
· to construct a database of English inflectional morphology for use with WGNet. 
Underlying the research is Word Grammar (WG), a theory of language that assumes that grammatical knowledge (indeed all knowledge) is represented in a network of nodes corresponding to more or less general concepts and related to each other by asymmetric relationships (functions from one node to another).

Network structure is recognised as fundamental in psycholinguistics because spreading activation in a network explains many of the patterns observed by psycholinguists - e.g. slips of the tongue and ‘priming’ effects. In contrast, most (though not all) other theories of language view language as a collection of lexical items and rules or constructions, leaving the network of relations implicit rather than explicit as in WG.

WG network structures operate on the principle of default inheritance, which is to say that the properties of concepts are represented at the most general level possible. For example, since all words have a form (a pronunciation) that realises them, this is a property of the general category 'word'; but only inflected words have an ‘inflected-form’, and the particular properties of the inflected-form vary according to the inflectional class (past verbs add -ed etc). Members of a class of concepts inherit, by default, all the properties of the class (so we do not need a special statement to the effect that the past of walk is walked); however, some members may have special properties that override those they would otherwise inherit (for example, the past of run is ran). 


WGNet allows the user to interact with networks in many ways: 
· to view a selected network in whole or in part, even with different parts in different windows; 
· to edit the network by adding nodes and relations; 
· to permit the viewing and editing of the properties of a single node, including inherited properties, using a node inspector tool; 
· and to visualise topological distance across the network, which is a precursor to the simulation of spreading activation.

WGNet was further developed in the present project. The current version offers improved display properties and a more sophisticated facility for viewing the properties of individual nodes. Most importantly, however, it will display all the properties that are inherited by any selected node. The current display facility effectively constructs a sub-network consisting of just those inheritable relationships that are relevant to the selected token.

This project, like the last, focussed on English inflectional morphology, as a relatively limited and clearly structured test-bed for WGNet. Although the facts are clear and uncontroversial, this implementation forced us to clarify our theory of morphological structure so the database that we have built incorporates the following kinds of entity and relation:

· words, including lexemes (e.g. WALK) and inflections (e.g. past); words are abstract entities which have semantic and syntactic properties, so for example the verb WALK is distinct from the noun WALK (We went for a walk).
· forms, which have no syntactic or semantic properties but provide an interface between words and their pronunciations/spellings.
· phonemes and letters, from which the pronunciations and spellings of forms are made.
· the form relationships >form, >base and >fif (inflected-form), which links words to forms (the notation with > distinguishes relations from entities and indicates directionality).
· realisation relationships such as >first, >last and >vowel, which link forms to the phonemes and letters used in their pronunciations and spellings.
An important property of English inflectional morphology is, as noted above, that some inflections are regular and predictable (walk~walked), while some are not (run~ran). The default inheritance network is clearly well suited to representing this sort of data, but the details of the representation still had to be worked out. In the course of working out these details, a number of important conclusions were reached. 

One significant finding derives from the nature of the rules for constructing regularly inflected forms, and how they are represented in the network. It might be thought that the rule for constructing past tense forms would simply add the suffix {ed} directly to the word’s ‘base’, but this turned out to be logically inconsistent. The solution we adopted was to add the suffix to a new form which has the same realisation (i.e. the same pronunciation) as the base, rather than to the base itself. This rule effectively defines a class of forms (call it d_form), whose realisations are constructed in this way. 

Further, because of the properties of the default inheritance hierarchy, irregularly inflected past-tense forms must themselves be exceptional subclasses of d_form. This, in turn, means that irregular inflections may collect together in more or less regular subclasses defined by properties of the base form (swing, wring, string) or of the inflected form (taught, caught, brought).

Two databases were constructed. One, walk_run.dat, is intended to illustrate the theoretical claims being made about WG morphology; it gives maximally brief structures for the forms of the verbs WALK and RUN and their past tense inflections. The other, full.dat, is intended to illustrate the ability of WGNet to cope with large and comprehensive databases; it contains full structures for regular and irregular noun and verb inflections in English.
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