Evaluating Al supported ASR performance: the role of semantic
density within the Discriminative Lexicon Model (DLM)

Motoki Saito!, Annette Gerstenberg?, Hanno Miiller?
VWniversity of Oldenburg, *University of Potsdam, 3Hasso-Plattner Institute
motoki.saito@uni-oldenburg.de, gerstenberg@uni-potsdam.de,
hanno.mueller@hpi.de

Al-supported Automatic Speech Recognition (ASR) performance varies
depending on different factors, among them age-related factors. We hypothesize
that, considering the framework of the computational psycholinguistic model
Discriminative Lexicon Model (DLM, Baayen et al. 2019), a poor performance of
ASR for older speakers could be due to increased uncertainty in the mapping
between form and meaning, resulting from bigger vocabulary sizes for older
speakers (Wulff et al. 2022; Verhaeghen 2003). In DLM, uncertainty among words
is quantified, based on both form similarity between words (e.g., cat and mat share
the same pronunciation except for the onset consonant) and uniqueness of forms’
meanings (e.g., -s in English can be a plural suffix or a 3rd person singular suffix
among others, while -ing always points at the pregressive aspect/meaning). The
DLM can be implemented as a model of listeners with varying age by training it
with data, reflecting the typical experiences of listeners from different age groups.
To test our hypothesis, we train and derive uncertainty values from DLM models
representing different age groups, based on the LangAge corpus (Gerstenberg
2015), which comprises speech by older, mostly retired French speakers, and the
Lexique4linguists database for French (Gauvain 2022). We use these uncertainty
values to predict ASR performance in terms of Word Error Rate (WER). If age
predicts uncertainty, and if uncertainty predicts WER, this may help to explain why
ASR performs worse for older speakers, grounding ASR performance in form-
meaning correspondences and uncertainty, as proposed by the DLM framework.
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