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Abstract

Vowel Reduction in Polish


by


Pawel Marcin Nowak


Doctor of Philosophy in Linguistics
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Professor John J. Ohala, Chair


It is well known that Polish vowels are heavily fronted and raised in the vicinity of consonants with a palatal component, but this phenomenon has not hitherto been analyzed in detail. In this work, we present a comprehensive analysis of the variability of Polish vowels, focusing on the role of consonantal context and its interaction with vowel duration. We also consider, however, other factors that are known to affect vowel articulation.

The study is based on data from four native speakers of Polish. Each subject was recorded reading an identical text twice, once at a normal speech rate and once at a fast speech rate, and contributed a short spontaneous narrative. The recordings were segmented with a semi-automatic amplitude-based algorithm and steady-states were automatically determined (defined as points at which the sum of the percentage rates of change of the first three formants was at its lowest). F1 and F2 of approximately 5000 tokens were measured at these points using a Linear Predictive Coding algorithm, and the results were standardized. Each phonologically non-nasal vowel was classified according to a number of phonetic, phonological, morphological and syntactic criteria. The results were analyzed with multiple linear regression, with separate models constructed for different vowel classes in the height dimension (high, mid and low) and in the front-back dimension (front, central, back). In addition, a separate model was constructed for vowel duration.

Vowel duration and place of articulation of adjacent consonants were found to be very good predictors of formant variability in almost all cases, which yields strong support to Lindblom’s (1963) target undershoot model of vowel reduction. As expected, the impact of consonants with a palatal component was particularly strong, but consonants with other places of articulation had a non-negligible effect as well. In all cases, the impact of the preceding consonants was stronger than that of following ones. Consistent with the findings of other researchers, we have found that vowel formants were influenced by several other factors (consonant manner, stress, content/function status of the word and speech style, among others). Word frequency, however, did not appear to play a significant role.

