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Convergent Equilibria in Cross-Lingual Phoneme Distributions:
Statistical & Simulation-Based Analysis

Most computational models of phoneme
distributions overlook how confrastfive categories
emerge diachronically.

We identify a new cross-linguistic statistical pattern in the
phonemic distributions of English and 166 Australasian
languages.

We find a cross-lingual convergence in phoneme surprisal
distributions — phoneme systems exhibit similar surprisal
distributions despite typological diversity.
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This suggests that phoneme inventories occupy a *
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from long-tailed (Zipf-Mandelbrot) distributions of
morphemes/words.

Our computational model simulates phoneme
(a) Simulation 1 (Naive) (b) Simulation 2 (Robustness Factors) inventory evolution with iteratively application of
three possible diachronic operations:
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