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ABSTRACT

In a production experiment, we investigated sergenc
domain effects on the alignment of Italian accents,
and found that the nuclear peak is aligned eairlier

bob@i ng. ed. ac. uk

tonal alignment in laboratory speech of two spesker
of two Southern Italian varieties. We varied the
length of a carrier sentence and the presence vs.
absence of a prenuclear accent and examined the
effects on the alignment of the peak of the nuclear

IOng sentences than in short sentences. Theseaccent on a test word. Based on our informal

findings are superficially contrary to traditional
“time-pressure” explanations for variability in tn

observations, we hypothesized that one or both of
these manipulations would have an effect on the

alignment and raise some questions about the glignment. If the effect is one of sentence lentjtb,

domain of pitch gestures. When the effects of

peak will be aligned later in short sentences tinan

sentence duration on speaking rate are taken intojong sentences. If the effect is due to the prexedi

account, however, our results may be consistett wit
much previous work.
1. INTRODUCTION

In studies of tonal alignment, it is still controsil
how to define the domain of pitch gestures and how

accent, the peak will be aligned later in sentences
with one accent than in sentences with two accents.
The two effects are not mutually exclusive, and we
might find evidence for both.

2. CORPUS AND METHODS

to interpret findings of “segmental anchoring” (e.g Twenty real words were embedded in carrier
[1]). In one interpretation of segmental anchoring, sentences. Each test word was in sentence-final
tonal targets are timeless events associated withposition and was thus expected to bear a nuclear
specific segmental points. However, many studies accent. Half of the test words were paroxytones and
have found that the alignment of tonal targets, the other half proparoxytones. The vowels withia th
especially local peaks, depends on many factors, accented syllables were flanked by sonorants to
such as the duration of the host prosodic unigafid permit reliable analysis of,FStressed syllables were
time pressure constraints from upcoming tones [9]. both open (e.gNino) and closed (e.gMimmq. The
This variability has been explained in differentysa carrier sentences were systematically manipulated i
Tonal targets have been claimed to be associatad as length, defined in terms of the number of additlona
whole to the accented syllable [2,6], or to be syllables (here abbreviatedlS) preceding the test
secondarily associated to prosoditged8]. word. They also varied systematically in the number
In all these works, it is taken for granted that Of expected accents¢c), i.e. whether there was a
effects on tonal alignment are fundamentally local; prenuclear accent in addition to the nuclear accent
the possibility that properties of larger prosodic Intonation modality I(tM ) also varied, since in
domains might have an effect on tonal alignment has Southern Italian the alignment of the nuclear atcen
scarcely been considered. However, in informal peak is known to vary depending on whether the
work we accidentally discovered that in both Erglis sentence is a statement or a question [5,10]. The
and Italian the nuclear accent peak appears to becarrier sentences were progressively lengthened by
aligned slightly earlier in longer sentences than i adding up to 7 syllables before the test word.him t
shorter ones. It was unclear whether the effect was longer sentencesA§ > 3), a prenuclear accent was
related to the mere overall length of the sentaarice  expected to be realized; f&S = 3 we constructed
to the presence of a preceding prenuclear accent, b one sentence that was expected to have a prenuclear
the phenomenon seemed worth investigating in more accent and one that was not. The sentences were
detail, especially since the presence of a preaucle presented separately as yes/no questions and as
accent might be expected to push the nuclear peaknarrow focus statements; in each group, test
later rather than earlier. sentences were interspersed with 160 fillers. The
This paper reports the results of our more entire list was read once by each of the two spsake
systematic study. Specifically, we report on our Focused words were underlined. In addition, in a
findings of apparent sentence-domain effects on short training session, speakers read a series of
narrow focus statements set in short dialogs
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From a corpus of 640 test utterances (20 words x 8 start of the Frise to the nuclear peak using the line-
carriers x 2 intonation modalities x 2 speakerd8 4  fitting procedure described in [5]. We then
sentences were analyzed. All the others were measured: (1) the alignment of both the elbow and
excluded for different reasons (e.g., deaccentihg o the nuclear peak relative to accented syllable tpnse
test words, presence of a prenuclear accent even invowel onset and offset; (2) thg\alue of the nuclear

short sentences, difficulty in elbow localization). peak; and (3) the duration of the carrier sentences
Table 1: example of a test word\{no, proper name) in the test words a_nd the accented voweWe also
sentences of different size (S0-S7). Boldface indicaccent computed the alignment of the nuclear peak as a
position. proportion of word and vowel duration.

Test sentence AS | Acc 3. RESULTS

S0 Nino? Nino%

<1 | 1l Ninos liit. Thel N2 Statistical analyses (both multiple regression and

© | EilNino2ls N2 ANOVA) were performed separately for each

<38 | E con iINino? Is he witk N2 speaker. We originally intended to ua8, Acc and

<3b | EfA caNino? And isN. there? IntM as the factors or predictor variables for both

speakers, but this had to be modified for speaker B

4 Ela c'é il Nino? And i< N. there?

<= | Elacs con iiNinos And s it there wit N2 because she consistently produced a prenuclear

accent in all questions, including the shorter

~N (01 (D (W N - O
N N NN - (-

s7 Ela stavano conNino? And were thev there w N.%

sentences S1-83but not in the shorter statements.
In Table 1,Nino is spoken in isolation in the first Consequently, her statement and question data were

sentence (S0). One and two unstressed syllables arédnalyzed separately, ardtM was not used as a
added before the test word in S1 and S2, predictor variable. Moreover, her SO question data

respectively. S8 and S® contain the same number (which by definition had no prenuclear accent) were

of syllables, but at 38we expect the adver to excluded from the analysis to avoid an unpalanced
bear a prenuclear accent while the preposition datas_et, and consequently the only anal_y5|s of her
remains unaccented. If peak alignment varies with duestion data was a one-way ANOVA wilt6 as

Acc, the peak will be aligned earlier in ISthan in the main factor. For her statement data, the

S&. In S4-S7, the number of syllables in the carrier r€gression analysis and two-way ANOVA were
is further increased and a prenuclear accent is carried out, withAS andAcc as predictor variables.

expected to be realized in all cases. For both speakerdAS was centered around 3 (the
Two speakers were recorded, BL and MV. BL is Mean number of syllables added to the carriers) to

from a village near Cosenza in Calabria; MV is from Verfy whether the intercept value varied as a

Naples. Speakers were told to read the list aifa se function of Acc. In type | ANOVA, the sum of
selected normal rate. Because there is no realSquares (SS) is order dependent: each effect is

consensus about the intonation of “Standard” italia 2djusted for all the other effects earlier in thedei.
or the status of intonational varieties in ltaliave Since AS and Acc were strongly correlated, we

analyzed the results for each speaker separately.®XPected the factors’ significance to depend on
ToBli-style descriptions of intonation in Naples [5] Whether one factor or the other was entered first i

and Cosenza [10] differ in detail in ways that may the model. We therefore ran two ANOVA models

reflect genuine differences between varieties;hen t {07 €ach dependent variable: once WAB as the

other hand, it is agreed that in Southern lItalian first factor in the model andAcc the second
varieties nuclear accent peaks are aligned later in (ANOVAL), and once withAcc as the first factor

questions than in statements. Since our informal @NdAS the second (ANOVA2). Broadly speaking, in
observations detected the sentence-length effét bo ANOVAL, AS was highly significant, whilécc was
in English and in Italian, and since we analyze the NOL in ANOVAZ, Acc was significant, anéS was
two speakers separately, any small differences MOl Comparing the results of ANOVAL with
between the intonational systems of Naples and ANOVAZ, and considering the consistency of the

Cosenza should not undermine the validity of our ANOVA results with the regression results, we
conclusions. found that the variance in peak alignment data was

Acoustic analysis was performed by using Praat better accounted for by ANOVAL, whereas variance

[3]. We manually marked the boundaries of the test N the scaling data was better accounted for by
word, the nuclear CVC sequence, and the accented1
vowel, and automatically detected the peak as the = Closed syllable offset was marked at the end ef th
maximum K value found within the CVC region. geminate consonants _and, analogously, at the end of
When the nuclear peak formed part of a plateau, we ClUsters. Syllable duration measurements areamirted
defined the peak as the temporal midpoint of ’the since (1) we lack an uncontroversial criterion tarknthe

" W N within-geminate boundaries and (2) our results wweng
plateau. In addition, we located the “elbow” at the jiiar to those obtained for word duration.
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ANOVAZ2. Results for ANOVAL1 and ANOVA2 are
thus reported for peak alignment and scaling
respectively. We use an alpha @f.01 because of
the complexity of the multiple analyses performed
on the dataset.

3.1. Duration

For both speakersutterance duration increased
linearly as a function oAS (with R? values around
0.90). ANOVA confirmed a significant effect &S

for both the speakers. For BL's questions and, MV
test word durationdecreaseds the carrier sentence
length increased though this tendency was not
strictly linear (BL questions &0.09 MV R=0.13).
ANOVA showed the main effect &S on test words
both for MV and BL’s questions. Such “polysyllabic
shortening” effects have been widely reported i th
literature (e.g. [7]), though the details of therdon

to which they apply are far from clear. No sigrafit
differences in test word duration were found in 8L’
statements. For MV, an effect ®fitM was also
found: test words were shorter in questions than in
statements (a similar effect is reported by [1I])e
results foraccented vowel duration are mixed: in
BL'’s questions it was significantly affected B,
whereas a significant interaction betwe@&8 and
Acc was found in her statements. For MV, the only
factor affecting vowel duration wdstM : as with
test word duration, his vowels were shorter in
guestions than in statements.

3.2. Tonal alignment

Alignment results are separately plotted below for
the two speakers. These plots are based on the
alignment of the peak relative to the onset of the
accented vowel; data for alignment relative to Viowe
offset were very similar, and are omitted here.
Question and statement data are shown respectively
in the left and the right panel of each plot. Withi
each panelAS (x axis) is plotted against latency
from vowel onsety( axis). Solid and dashed boxes
represent results for sentences with 1 vs. 2 agcent
respectively. Within each boxplot, the circle
represents the median value. Box widths are
proportional to the square-root of the number of
observations for each test sentence.

The main findings can be summarized as follows.
First, mean latency is greater for questiafii:
0.138s; MV: 0.140s) than for statements (BL:
0.094s; MV:0.046s). For MV, where the two were
directly compared in the ANOVA, there was a
significant main effect ofintM [F(1,225)=714.8;
p<.01] This is consistent with the generalization
about Southern ltalian varieties mentioned above
(see also [5]).Second, there is a small but clear
effect of AS (overall length of carrier sentence) on
alignment, for both speakers (MV: [F(1,225)=6.8;

p=.009]; BL questions: [F(1,104)= 20.p<.01]; BL
statements [F(1,89)=26.5)<.01]]. This was the
hypothesis based on informal observation that we
intended to test in the present study, and it agpea
have been confirmed, though the detailed resuéts ar
complex. For BL, we might imagine some non-linear
relation, since the peak alignment clearly gettiezar
as we move from SO to S3, while it stays quitelstab
from S4 to S7. For MV, the effect is more linear in
statements than in questions, but it is also smalle
Third, there is no consistent effect A6c, ANOVA
only showing an interaction betweé&wec andIntM

for MV. In fact, a series of two-tailegtests, run on
S3 and S® and separately for boBL (statements)
and MV, shows no significanhcc effects between
the two sub-groups.

Figure 1: Boxplots of peak latencies relative to vowel
onset for BL (upper panel) and MV (lower panel).
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We also tested whether the alignment of the peak
depends on that of the preceding elbow. Except in
the SO sentences, an elbow was visible around the
onset of the nuclear syllable; we measured itatate
from both syllable onset and vowel onset, sinas it
not clear a priori which reference point is more
appropriate (cf. [2]). For both speakers, alignment
relative to vowel onset gives clearer results.
Measured this way, the elbow is later in questions
than in statements; there was no effect ofABéAcc
manipulation either for MV or for BL's questions.
Elbow latency was significantly affected B for
BL’s statementswhich might support the hypothesis
that in Cosenza statements this elbow does not
reflect a phonological target [10]. These results
suggest that the significant differences in peak
alignment summarized in the previous paragraph
may be independent of the alignment of the elbow;
this is consistent with recent findings on Engléh
Finally, we considered the hypothesis that the
peak is aligned a fixed proportion of the duratain
some segmental unit, such as the word or the
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accented vowel. In particular, when the alignment Italian: the nuclear peak was earlier in long secgs

was characterized as proportional to test word than in short sentences. The findings about the
duration, no effects oAS or Acc were found for presence of a prenuclear accent are less cletreto
BL's questions or for MV. This might suggest that extent that the presence of a prenuclear acceitis
the effect of sentence length on alignment is an simply correlated with overall sentence length, it
illusion that depends on expressing the alignment does not appear to have a consistent effect on peak
variable as an absolute latency rather than as aalignment.. Our results are also contrary to the
proportion of the duration of some relevant domain  standard “time-pressure” or “tonal repulsion”

a point we return to at the end of the paper. explanations [9], which would lead us to expect the
However, the peak alignment was affectedAS/in nuclear peak to bdater in sentences with a
BL statementsp=.001), where word duration did not  prenuclear accents. That, together with the faat th
differ significantly across test sentences (sed)83. the presence of a prenuclear accent seems to have
More data are needed to understand the effects offairly discrete effects on the,®f the nuclear peak,
carrier length on word duration and its relatiopshi  suggests that the number of accents in a sentence

with peak alignment on Cosenza statements. does not play a crucial role on peak alignment.
_ As for our central finding, namely the effect of
3.3. Scaling overall sentence lengthAS) on alignment, the

Peak [ results are shown in Fig. 2. In BL's analysis reported at the end of §3.2 might poiet th
questions, which consistently had two accents in S1 Wway to an explanation. Effects of the duration of
S7, peak Fwas essentia”y constant; by contrast, in hlgher level domains on the duration of individual
her statements, which had one accent in short words and syllables are well known. If the trueibas
sentences and two in long sentences, the peak wasPf “segmental anchoring” is that alignment is
significantly higher at SO-S&@ndb) than at S4-S7. proportional to the duration of specific local dansa
The same was true of MV’s statements: ANOVA (such as words or syllables), as suggested by [1],
showed a significant main effect dfcc and an then when alignment is expressed as an absolute
interaction betweerAcc and IntM . This suggests  latency it will appear to be affected by durational
that the presence of a prenuclear accent signtfican  €ffects on higher-level domains. On this
lowered the nuclear peak in these cases. More interpretation, there is no sentence-domain efbect
generally, it suggests thag peak is not affected by alignment itself, but only on the duration of tledl
mere sentence length (and is therefore not the domains, to which alignment is then sensitive.
product of global preplanning mechanisms). Rather,
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