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Abstract

Three different speaking styles and fifteen regional varieties of
Italian are compared in order to evaluate if, and to what
extent, inter-speaker variability and contextual variation can
condition the temporal dynamics of speech. The analysis bases
on %V, AC, AV, nPVI and rPVI metrics: as the samples of
speech tested do not present internal variation in segmental
phonology and in phonotactics, very similar values are
expected for the three subsets. Interestingly, results show a
certain range of variability across the three groups. The
phenomenon is due, in our opinion, to factors external to
rhythmic structure and related to high-level prosodic domains,
which can also influence segmental duration patterns.

Index Terms: Rhythm Class Hypothesis, Italian, speaking
styles, regional varieties.

1. Introduction

An important issue in the attempt to explain rhythmic
properties of languages is represented by the Rhythm Classes
Hypothesis, which resumes the long-debated question of
isochrony. According to the current interpretation of the
problem, rhythmic characteristics of stress-timed languages,
syllable-timed languages and moraic languages would depend
on different phonetic and phonological properties pertaining
the segmental tier that languages belonging to the three
different rhythm classes share [1,2,3,4:268]. Syllabic structure
and vowel reduction are traditionally considered the most
conditioning properties for rhythmic realizations, because of
their correlation with segmental duration: stress-timed
languages present greater variety of syllable types than
syllable-timed languages and, in stress-timed languages,
unstressed syllables usually have reduced vocalic systems and
are consistently shorter, or even absent, with respect to
stressed ones.

Several metrics, based on the properties mentioned above,
have been used in order to measure duration as part of the
acoustic evidence for this rhythmic dichotomy and to classify
phenomena related to it [4,5,6,7]. Among them, the segmental
interval measures proposed by Ramus, Nespor & Mehler [4]
and the Pairwise Variability Index by Grabe & Low [5] are
now largely tested on different languages. Recently, an
explanation based on a more complex interpretation of the
interaction of factors affecting duration in languages have
been proposed by Bertinetto [7], also providing a novel testing
instrument, the Control/Compensation Index.

This study aims at a comparison of different metrics on a
corpus of different varieties of a single language: the measures
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%V, AC, AV, nPVI and rPVI are adopted, following the
methods proposed in [4] and [S]. The hypothesis is that,
phonology and phonotactics being equal across the subsets of
data, no inconsistency in the outputs of the analysis should
emerge. Expectations underlying the two metrics here used are
that syllable-timed languages should exhibit [4:275] [5:527]:

e Jow vocalic nPVI and low intervocalic rPVI values;

e high %V values, low AC and possibly low AV values.

In current research, Italian is classified as syllable-timed
language (see, e.g., [1, 3]). As for standard Italian and for
regional varieties, experimental works on rhythm and on the
Rhythm Classes Hypothesis generally based on limited
samples of laboratory speech or read speech elicited in
controlled conditions ([1,3] for a review, [8]); few studies
investigated the temporal dynamics in spontaneous speech
[9,10,11,12,13] and in different speaking styles [13]. Recent
works testing %V, AC and AV [4, 14, 15] or nPVI and rPVI
indices [16] also based on read speech. Articulatory properties
of prominence and word-level coarticulation indices have
been analysed as well (among other works, [17]).

Regional varieties, which are also considered here (read
and dialogic corpora), do not differ from Standard Italian (TV
corpus) in their segmental phonology or phonotactics [18];
they can present differences in the phonetic realization of
segmental phonology and vowel and consonant lengths can be
affected in some cases, with no clear systemic regularities.

Italian dialects, which are not the object of the present
work, are instead the original Italo-romance languages and
actually differ from Standard Italian both in phonological
inventories and syllabic structures. The study by Schmid [19]
concerned Italian dialects and tested duration patterns basing
on %V, AC and AV metrics applied to spontaneous speech.

Previous works on read [4, 14, 15, 16] or spontaneous
Italian [9, 10, 11, 12, 13], although generally confirmed
predictions regarding syllable-timed language, highlighted a
certain degree of variability of the values related to these
metrics, which in some cases resulted similar to those
expected for isoaccentual languages. Results in [19] prove the
general tendency for Italian dialects to reach higher %V
(%V>50) than standard Italian or Italian regional varieties.

2. Corpus and analysis

2.1. Corpus

The analysis bases on a corpus of Italian of more than 12000
syllables, containing samples of speech from 34 speakers,
divided in three sets of data manually segmented and labeled.
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1) Pre-planned monologic speech: four speech streams
selected from four TV News of the main national Italian TV-
channels (Standard Italian; 4 journalists, professional
speakers; 1070 syllables).

2) Spontaneous dialogic speech: two task-oriented
dialogues selected from the Italian national corpus CLIPS
(regional varieties: Rome and Perugia; 4 speakers; about 5000
syllables).

3) Read speech: ten sentences selected from the Italian
national corpus CLIPS and read by thirty speakers (regional
varieties; 5940 syllables).

The CLIPS corpus consists of fifteen sets of spontaneous
and read speech representing as many regional varieties of
Italian. Speakers are homogeneous as for sociolinguistic
criteria (university students, aged 25-30, born and living in the
town they represent) [20,21].

Table 1. Vocalic and intervocalic intervals per subset.

Vocalic Intervocalic Total
intervals intervals
Read 4119 4674 8793
Dialogic 5218 6270 11488
Pre-planned 1030 938 1968
Total number | 10367 11882 22249

2.2. Metrics

Following the methods illustrated in [4] and [5], which did not
require significance analysis, we calculated the following
indices for all the vocalic and the intervocalic sequences in a
sentence and/or a prosodic group, except for hesitations,
interruptions or sequences not segmented because of their
phonetic reduction or underspecification (Table 1).

%V 1is the proportion of vocalic intervals within the
sentence, that is the sum of vocalic intervals divided by the
total duration of the sentence; it is related to syllabic structure.

AC, related to syllabic structure, is the standard deviation
of the duration of intervocalic intervals within each sentence.

AV is the standard deviation of the duration of vocalic
intervals within each sentence, which generally is not
considered as indicative as %V and AC for the motivation
listed in Ramus et al. [4: 274-5].

rPVI, row Pairwise Variability Index - Vocalic, expresses
the level of variability across successive measurements for
vocalic intervals [5].

nPVI, normalised PVI — Intervocalic, is compiled by
dividing the difference in duration between each pair of
successive measurements by the mean duration of the pair;
differences are then summed and divided by the number of
differences [5]; speech rate effects should be avoided.

3. Results and discussion

3.1. Speaking styles

Table 2 and graphs 1 to 3 show results.
In dialogic and read speech, %V values are consistent with the
results expected for syllable-timed languages, while pre-
planned speech shows values similar to those expected for
moraic languages. AV and AC are generally consistent with
the results expected for syllable-timed languages, although
standard deviations strongly vary, as follows:

READ DIALOGIC PRE-PLANNED
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As far as PVI indices are concerned, normalized values are
consistent with the results expected for isosyllabic languages
while Intervocalic rPVI is near to what registered for AC.

Table 2. Mean values for intervocalic rPVI, vocalic
nPVI, %V, AV, AC and standard deviations (4 or SD)
for each subset of data.

Metrics Pre-planned Read Dialogic
Int. rPVI 61.0 50.0 53.2
A rPVI 15.7 12.7 33.5
Voc. nPVI 47.5 48.0 48.1
A nPVI 12.7 12.6 20.8
%V 53.5 43.9 45.0
SD %V 8.8 5.7 12.8
AV 40.7 46.5 42.8
SD AC 15.0 19.0 31.1
AC 52.3 45.6 47.5
SD AV 10.8 12.3 32.8
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Figure 1: nPVI and rPVI ratio.
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Figure 2: %V — AC ratio.
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Figure 3: AV — AC ratio.

3.2. Regional varieties

In regional varieties, %V values are generally consistent with
isosyllabic languages and are clearly different from dialects
(Schmid 2004: %V > 50), although in several cases they are
near to what is expected for isoaccentual languages (%V: 40-
42). AV and AC values also show great variability: in Perugia
and Catanzaro Italian AV is near to isoaccentual languages
while in Naples Italian AC is similar to moraic languages.
nPVI and rPVI also show similar oscillation.

Table 4. Mean values for intervocalic rPVI, vocalic
nPVI and their standard deviations.

Int. A rPVI Voc. A nPVI

rPVI nPVI
Bari 46.6 14.1 43.7 9.1
Bergamo 50.5 12.6 52.2 13.1
Cagliari 48.5 11.5 414 12.6
Catanzaro 56.9 15.1 49.7 12.3
Firenze 50.6 12.4 53.9 13.2
Genova 42.5 13.0 56.9 15.8
Lecce 53.8 14.9 47.0 11.5
Milano 46.6 11.8 48.9 14.4
Napoli 46.4 10.5 473 14.4
Palermo 473 12.7 43.6 14.3
Parma 48.4 11.8 49.0 11.8
Perugia 63.9 15.7 45.5 9.1
Roma 47.8 12.7 422 10.7
Torino 494 11.6 51.7 12.9
Venezia 50.9 9.6 474 13.1

Figure 4: nPVI and rPVI ratio.

Table 5. Mean values for %V, AV, AC and their

standard deviations.

%V | 4%V | AV SD AC SD
AV 4C

Bari

45.5 53| 454 | 153 | 505 | 19.0

Bergamo 45.5 53| 462 | 113 | 462 | 184
Cagliari 43.0 6.7 | 45.1 9.8 | 413 | 21.1
Catanzaro | 42.3 54| 547 | 141 | 558 | 254
Firenze 46.4 59| 470 | 157 | 442 | 189
Genova 42.3 62| 410 11.8 | 459 | 19.0

Lecce 43.1 56| 48.1 | 123 | 46.7 | 16.3
Milano 45.5 64| 434 | 11.1 | 413 | 178
Napoli 41.0 4.6 | 432 9.6 | 358 | 183
Palermo 42.8 69| 450 | 146 | 41.8 | 228
Parma 45.8 6.1 | 453 | 11.5| 432 | 195

Perugia 48.4 49 | 562 | 134 | 550 | 19.8

Roma

443 50| 437 142 | 48.6 | 182

Torino 40.9 56| 452 | 10.0 | 443 | 14.6
Venezia 41.0 53] 48.1 ] 10.1 ] 43.1 ] 16.2
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Figure 5: %V — AC ratio.
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Figure 6: AV — AC ratio.

3.3. Discussion

Both for diamesic and diatopic varieties of Italian, high degree
of variability of segmental durations is evident in measures
which have not been normalized. The point is very important,
because while phonological properties usually related to the
classification for the Rhythm Class Hypothesis do not change,
rhythmic indices outputs vary from values consistent with
syllable-timed languages to values usually given for stress-
timed languages or, in some cases, for moraic languages. Such
results would weaken the predictive power of such metrics and
bring us to try to explain causes and consequences of such
intra-linguistic variability.

Previous works on the same materials show that the
variability of segmental durations here registered can be
preliminarily explained as related to both speech rate [12] and
to speaking styles [13]: in particular, TV journalists generally
tend to hyperarticulation and frequently use a particular
degree of emphasis, which can also be signaled by non-pitch
features in several languages and which can affect vowel
durations in the material analyzed. Moreover, several prosodic
factors can affect duration variability [7,8,13]. A temporal
dynamics corresponding to the rhythmical pattern actually
occurs in the speech flow: the majority of stressed (i. e.
rhythmically strong) syllables is longer than the preceding
unstressed (i.e. rhythmically weak) syllable. Apart from
rhythmic factors, vowel duration is related to the intonation
level, as unstressed syllables always present lower values than
accented syllables for all the speakers, and accented syllables
also tend to be longer than stressed syllables [13].

4. Conclusion

This work provides evidence for a wide-ranging variation
of duration values in different speaking styles and in different
regional varieties of the Italian language. The output of the
metrics used are not completely consistent with the hypotheses
of output underlying the rhythmical representation in [4] and
[5]. The point to be better investigated is probably the
interplay between the rhythmic structure and the intonation
tier of a language, which can also influence, although
indirectly, duration patterns (see also [7][12][13]). This could
lead to improve our capability to explain and capture rhythmic
regularities, as also argued in [22].
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