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Variation in information density may affect phonological and phonetic structure (Aylett and
Turk, 2004; Jaeger and Levy, 2006; Aylett and Turk, 2006; Jaeger, 2010). For instance, if a word
is predictable, phonemes are elided or acoustic-phonetic features are reduced in turn decreasing
acoustic signal redundancy. Conversely, segments or syllables forming a less predictable word
are lengthened and spectrally expanded. Reduction and expansion of acoustic-phonetic features
is also characteristic of prosodic variability. Aylett and Turk (2004) in fact posit that prosodic
structure mediates between signal variability and relative predictability.

In this study, we aim to assess the impact of information density and prosodic structure
on phonetic encoding, both independently of each other and in interaction. We model segmen-
tal duration and vocalic quality as a function of information density measures (e.g. surprisal,
estimated as the inverse of the unit’s log probability), as well as syllable prominence, phrase
boundary and speech rate. We also control for contextual factors known to affect segmental
variability, e.g. the identity of preceding and following segments. Correlates of phonetic en-
coding density are extracted from a subset of the BonnTempo corpus (Dellwo et al., 2004) in
which six speakers (3 male, 3 female) per language (Czech, German, English, Finnish, French,
Polish) read a set text in three different speech rates. Surprisal is estimated from n-gram lan-
guage models (LMs) trained on equivalent text corpora in the studied languages (WebCELEX,
Lexique 3.8, etc.). Statistical analysis is based on linear mixed models.

First results for German, English and French show expected independent effects of prosodic
factors on duration and a significant interaction between surprisal (via tri-gram LM) and syllabic
prominence, supporting the dependence of both dimensions in their effect on duration. In
addition, correlation analysis shows a positive relationship between surprisal (via bi-gram LM)
and distinctiveness of vocalic quality: the higher the surprisal value of a respective bi-gram, the
larger the distance between the vowel space centroid and formant values for each vowel.

We discuss the results in light of the present information theoretic models of spoken phenom-
ena. We also reflect upon the usefulness of different n-gram LMs and measures of information
density in modelling phonetic and acoustic variability.
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