A single-stage computational model of phoneme category acquisition

Ewan Dunbar!, Brian Dillon', and William Idsardi'-?
'Department of Linguistics, 2Neuroscience and Cognitive Science Program, University of Maryland

Phonological Acquisition Current Simulations
» Consensus in the theoretical and experimental literature implies two-stage category learning, in which a stage of Two sets of vowel training data were constructed: raw acoustic values  Inuktitut data collected by Derek Denis and Mark Pollard from a female speaker
phone learning is distinguished from a stage of phoneme learning (uncorrected <F1,F2> points) versus transformed acoustic values (the  from Cape Dorset (Kinngait). Formant values labeled by hand <F1,F2> for 239
« Could we construct a single-stage model of simultaneous process and category information which eliminates the average lowering effect of uvulars on each phoneme was subtracted vowel tokens. Simulations conducted in R using the MClust package [4-6].
, from all tokens of that phoneme in uvular context) Mixtures of Gaussians fit using EM, optimized on BIC. Additional penalty of 2K
phone level: P ' numerical parameters added to transformed BICs.
The Two-Stage Model Results : Raw Data Discussion Model

Learning of categories and processes are usually treated as separate procedures. First, perform phonetic-level

categorization to get phones [1,2]. Second, identify processes relating phones to build phonemes [3]. « Raw data leads to a four vowel solution
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The Single-Stage Model Results : Transformed Data Discussion Model

f allophonic relations and phoneme clusters are represented in the same (acoustic) space, they can be estimated
jointly in a single-stage acquisition model:
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