Temporal stability and compensatory adjustments: Data on the effect of voicing on vowel
duration in Italian and Polish
The duration of vowels has been shown to be affected by the voicing of the following consonant in several languages (House & Fairbanks, 1953; Lisker, 1974; Laeufer, 1992). There is
a strong tendency for vowels followed by voiced stops to be long, and for vowels followed by
voiceless stops to have shorter durations. The source of this so-called ‘voicing effect’ is still
subject to disagreement. The compensatory temporal adjustment account (Slis & Cohen, 1969;
Lehiste, 1970) argues that, given a temporally stable speech interval like the syllable or the word,
an increase in consonant duration will correspond to a decrease in vowel duration, and vice versa.
Voiceless stops tend to have longer closure durations than voiced stops, so that a longer closure
duration would be preceded by a shorter vowel (Lisker, 1957). Arguments against the compensatory account have been put forward in light of a failure to find a stable interval and considering
empirical data on other durational effects (Chen, 1970; Maddieson & Gandour, 1976). In this
paper, I discuss the results from an exploratory study of Italian and Polish which are compatible
with a compensatory account, and I argue that the temporally stable interval in stressed syllables involving stops in these languages is the interval between two consecutive stop releases
(the ‘release-to-release’ interval).
Several aspects of the experiment design were constrained by the use of ultrasound tongue
imaging, such as the choice of vowels and the number of repetitions. The ultrasound data will
not be discussed here since it is not of immediate relevance to the argument put forward. Audio
recordings were obtained from 11 speakers of Italian (5F) and 6 speakers of Polish (3F). Nonce
words were used as target words, constructed according to the structure C1 V́1 C2 V2 , where C1 =
/p/, V1 = /a, o, u/, C2 = /t, d, k, g/, and V2 = V1 (e.g. /pata/, /pada/, /poto/, etc.). The resulting 12
words were embedded in a frame sentence, Dico ___ lentamente ‘I say ___ slowly’ in Italian,
and Mówię ___ teraz ‘I say ___ now’. Each participant repeated the 12 stimuli six times. The
duration of the following intervals were extracted from acoustic landmarks: V1 , C2 closure, C1
release to C2 release.
According to linear mixed-effects models, vowels are 16 ms (se = 4.4) longer when followed
by a voiced stop both in Italian and Polish (the interaction between voicing and language is not
significant, although this might be related to low statistical power). Stop closure is 17 ms (se
= 4) shorter if the stop is voiced. Closure and vowel duration are weakly negatively correlated
(β = -0.19 ms, se = 0.06 ms). A Bayes factor analysis suggests that a null effect of C2 voicing
on the release-to-release duration is 23 times more likely than the presence of an effect. This
is interpreted as positive evidence (Raftery, 1999) that the release-to-release interval duration is
not affected by C2 voicing.
The results of this study are in agreement with a compensatory temporal account of the
voicing effect (although other articulatory and perceptual factors cannot be ruled out and they
might still contribute to the overall effect). Since the interval between two consecutive releases
is not affected by the voicing of the stop following the vowel, under a compensatory account the
timing of the closure onset decides the respective durations of the vowel and the closure. Since
the closure of voiced stops is initiated later within the release-to-release interval, the preceding
vowel is longer when compared to a vowel followed by a voiceless stop, the closure of which
starts earlier. These patterns are also compatible with Fowler’s (1983) approach to the cyclic
production of vocalic gestures and with the effects on vowel duration of differing numbers of
following consonants (Farnetani & Kori, 1986). Although to be confirmed with data from other
phonological contexts and languages, this temporal pattern has implications for other laryngeal
effects (like aspiration and ejection, Maddieson & Gandour 1976; Beguš 2017) and for gestural
phasing (Tilsen, 2013, 2016). These implications will be discussed along with future directions.
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