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The Discriminative Lexicon is a theory of the mental lexicon which implements a
computational architecture using high-dimensional vectors to establish a system of
form-meaning relations by mapping form onto meaning, and meaning onto form
(Baayen et al. 2019). To date, either orthographic or phonological representations
have typically been used as representations of form, although it is uncontroversial
that the two kinds of representations are not independent of each other (e.g.
Brysbaert 2022). The present study explores whether the Discriminative Lexicon
theory can be used to combine orthography and phonology by producing
orthography-informed phonological representations and phonology-informed
orthographic representations. It is tested whether such combined representations
provide better predictions of language behavior than models based on only
orthography or phonology, using existing data sets from previous studies of
German number (e.g. Plag et al. 2024).

To derive orthography-informed phonological representations and phonology-
informed spelling representations, we map a matrix of orthographic word
representations onto a matrix of phonological word representations (and vice
versa). This will provide us with transformation matrices that can be used to derive
for each word a phonological representation as predicted on the basis of
orthography, and an orthographic representation as predicted on the basis of the
phonological representation.

We then compute Discriminative Learning models in which we map our combined
form representations onto word embeddings (as meaning representations) to model
comprehension (mapping form onto meaning) and production (mapping meaning
onto form). Finally, we compare and explore the performance of the models based
on an orthography-informed phonology and a phonology-informed spelling with
models based on orthography-only or phonology-only form representations.
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