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This study explores how speakers realize glottalization, here intended as a glottal
gesture (Dilley et al. 1996), at the end of utterance-internal phrases in Tuscan and Roman
Italian read speech. Glottalization, characterized by creak (Vayra 1994; van Santen &
D’Imperio 1999; Stevens et al. 2002; Di Napoli in press), breathiness (van Santen &
D’Imperio 1999) or even glottal stop (Stevens et al. 2002), has been reported to occur in the
final portion of word-final vowels which are also phrase-final in the language. This study
examines speech from seven native speakers of Italian, first determining the type of
glottalization present in phrase-final vowels and then performing acoustic measures to
estimate the glottal contact over the course of the vowel, in order to better understand how
speakers use voice quality to mark utterance-internal phrase edges.
The speech material consisted of six vowel-final target words which are near-minimal
pairs for stress (e.g. faro – farò ‘lighthouse’ – ‘I will make’) produced in carrier phrases to
elicit a phrase boundary following. Target vowels were first labeled for glottalization,
involving a perceptual impression of glottalization as well as acoustic evidence of this in the
signal (Dilley et al. 1996). In a second step, the type of glottalization was determined by
examining the acoustic signal for evidence of one of five classes of voicing irregularity –
creak, diplophonia, aperiodicity (Redi & Shattuck-Hufnagel 2001), breathiness or glottal stop.
Finally, target vowels were extracted from the signal and subjected to spectral analysis. The
relative amplitudes of the first and second harmonics, H1*-H2* – a correlate of open quotient
(Kreiman et al. 2012), were calculated in VoiceSauce (Shue et al. 2011) and averaged over
three time points and across the entire vowel.
Results for type of glottalization show that glottalized vowels from different speakers
display different acoustic characteristics, not unlike the findings in Redi & Shattuck-Hufnagel
(2001) for English. One speaker’s tokens were characterized primarily by diplophonia, while
others made much more use of creak. Breathiness occurred to a more limited extent across
speakers and tended to be present at a higher frequency only for two speakers (both female).
Across all speakers, glottal stop is used most frequently between two vowels (i.e. where the
target words were followed by a vowel-initial word), particularly when the target vowel is
stressed (as in farò). This suggests a role for prominence in the strength of the glottal gesture
applied (c.f. Garellek 2014).
Results for the acoustic measures show that, overall, glottalized phrase-final vowels
are characterized by an increase in glottal contact as compared to modal vowels (reflected in
small but significant decreases in H1*-H2* values), particularly in the second half of the
vowel. This shows that the phrase-final glottalization studied here is distinct from
glottalization at the end of an utterance (Kohler 2000) which can result from a decrease in
glottal contact when the end of an utterance coincides with the end of a breath (Slifka 2006).
Together, these findings provide insights into the way speakers use voice quality to
mark utterance-internal phrase boundaries in Italian.
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Figure 1. Mean H1*-H2* at 3 time points for
modal and glottalized vowels, Speaker 1
(Roman Italian).
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Figure 2. Proportion of glottalized tokens by type of
irregularity (breathiness, diplophonia, aperiodicity,
creak, glottal stop), Speaker 1 (Roman Italian).
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