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Abstract

The paper has two goals: to present a toolbox fasqulic and
phonostylistic description, and to use it for stndya specific
radio style. This tool is quasi-automatic and madullt
consists of a set of Praat-based scripts like pimne
segmentation, melodic stylisation and prominendedtien. It
produces a phonostylistic report — callRisoReport- on the
basis of an audio file and optionally an orthogiagtanscript.
The tool is used here to identify phonostylistioperties of
French public radio France Info features (hence; FIF
chroniques  radiophoniquis three  two-minute-long
recordings are compared withplain neutral reading of the
same texts. Results confirm our initial hypothedesua FIF
phonostylistic distinctive characteristics — leayiquestions
open to further study.

1. Introduction

Prosodic analysis deals with several dimension®r{ation,
accents, rhythm, vocal quality). Each dimensiondsea
specific representation or transcription (intonatigurve,
accent labelling, rhythm pattern). On the one haad,
representation close to speech substance allowsmsasure
several parameters (like fO, duration, intensityand to
correlate them with external variables. On the ottend, a
symbolic transcription is restricted to functionptosodic
variation by using a limited set of symbols (tonesntours,
accents). Finally, a transcription can be done rabiy(by an
expert) or (semi)automatically. We aim at the la#teproach,
by first getting broad measures from the substance and, from
there, automating more and more the transcriptsk. t

We present here a set of tools for prosodic armlgsi
simple and as robust as possible. These tools dereloped
within thePraat software [2] and allow to:

segment the speech recording into phonetic segments

syllables, and words [5];

stylise fO curve, and provide a simplified repreéa@on

corresponding to perception in syllable nuclei [13]

detect automatically prominent syllables [1] ;

add morpho-syntactic information to each syllai@e [

compute parameters like speech duration, artiarati

duration, speech rate, syllable mean duration, naah

range of pitch register, proportion of prominenitagyes,

and present all of them in a table calRr@dsoReport

These tools can combine together to produce adotd-
ProsoReport The user decides which annotations he adds,
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depending on which information he provides with the
recording, and which results he is looking for: mdanal
register, span, can be calculated without text ¢and
alignment, whereas speech rate or prominence dgtect
presuppose syllabic segmentation and alignment.

More specifically, results obtained by a non-aligne
corpus automatic analysis cannot account for such
phonostylistic markers as French ‘accent initiastidbution,
neither for any linguistically anchored prosodicnifi@station.
Segmental or (at least) syllabic alignment, as wesdl
grammatical annotation (like functional/lexical ~words
distinction) is required for sucfiner grained phonostylistic
description.

2. ProsoReport’s tools

We present here the four tools embedddarosoReport

2.1. Syllabic segmentation and alignment

A phonetic, syllabic and lexical word alignment gffeech

signal can be obtained witBasyAlign[5] on the basis of an
orthographic or a phonetic transcription, with mial hand

correction. This quasi-automatic tool is availafolea growing

number of languages.

2.2. FO stylization

FO stylization is a procedure thaimplifies fO contour:
“by eliminating all details of the pitch contourathplays no
communicative role, those perceptual propertiethefpitch
contour become apparent that are essential cosrstsu
patterns of the intonation patterns of the utteean®:29].

Prosogram([13] delivers a stylized representation of fO
variation calibrated bperception thresholdst is a readable,
objective, quantified, semi-automatic, perceptualiytivated,
theory- and language-independent prosodic trartgmmiplt is
grounded on an existing model of tonal perceptigplied to
vowel nuclei. It extracts stable and intense peciguhrts of
the signal, where 0 is generally best detectefladiminary
variations appear as flat lines, glissandos as anseveral
tilted segments (see Fig. 1).

Besides eliminating non communicative pitch micro-
variations (due to co-articulation, e.g.), styliaat prevents
pitch detection errors, especially at voicing ardaicing.

Prosogramoperates in two steps. First, it segments the fO
curve into nuclei. This can be done on a purelyato basis,
from harmonicitypeak extraction (no phonetic segmentation
is required), or on the basis of a phonetic labg]lin which
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Figure 1 Enriched Prosogram. Each syllale’s nuclei ipresented in bold dash with its prosodic parametfeesn bottom to top:
relative duration, height in ST and movement in. $hg red (gray) ones are considered as promiramg/syllables

nuclei are strictly constrained to vowels. We usslightly
modified version oProsogram[1], which allows nuclei to be
spread over the voiced part of the syllable, thududing
parts of semi-vowels as well as sonorant consorthatsare
above intensity thresholds. Then, whatever the seggtion

method,Prosogramtransforms each nucleus pitch curve into

a stylized tone.

2.3. Prominence automatic detection and stylization

Prominences play a fundamental role in accentuatind
rhythm; prominence detection is therefore a retpiisf many
prosodic studies. Prominence may be defined as
quantitative parameter of a syllable [...] that ddss
markedness relative to surrounding syllables” #er& Heuft
1997, 63 quoted from [9]).

ProsoProm[1; 6] is a script that relies oRrosogran's
pitch stylization and oiasyAligns syllabic alignment for the
detection of prominent syllables, based on sylladiteh and
duration relatively to surrounding syllables, andiaternal fO
movements.

Several information is added to the graphical outpiu
Prosogram On the stylized fO curve, segments detected
prominent are shown in red (grey) lines; acoustimmeters
are displayed for each stylized nucleus (from botto top:
relative duration, relative height, and, for dynantones,
intra-nucleus movement in ST).

In Figure 1, the last syllable of proper name “Vetnas
well as numeral “un”, are detected as prominent tutheir
relative height; last syllable of “pourcent” is pnment due to
its internal movement.

2.4. Morphosyntactic annotation tool functional vslexical)

A prominent syllable is potentially an accentedlatyke. In
French, some grammatical information is neededriernto
identify the accent type (primary/secondary stré&8];
final/initial stress [12], etc.), which modifies gminence
values and functions.

Distinguishing lexical words from functional ondsefice
clitics or not) is not easy, neither is distingumgh single
words from compound-words. Our study is restricteda
gross annotation, discriminating clitics from nditics,
following [14], [15]; and, from there, ttabelling initial and
final syllables of lexical words only. Part of tlamnotation

as

was done manually, while fully automatic grammdtica

labelling is under development.

3. The ProsoReport

The ProsoReportprovides a detailed prosodic report, i.e. an

exhaustive set of prosodic and phonostylistic measeants

for a given recording. The granularity of descoptidepends
on the user’s choice to activate specific tools (§e2). We
make here a qualitative description of tAesoReport The
first part depicts a basic prosodic report, preagniital stats.
Then, we show thaProsoReportcan make filtered statistics,
constrained by optional information like prominencd
syllables or morpho-syntactic information.

3.1. BasicProsoReport

On the basis ofEasyAlign’s and Prosogram’s results,
ProsoReporpresents statistics on the following parameters:

Parameters Sequences of syllables
speech duration

articulation duration
articulation ratio

speech rate

articulation rate

syll. dur. (mean, std dev)
nuclei dur. (mean, std dev)
nuclei over articulation
mean and std dev
guantiles, interquantile rang
static tones ratio

dynamic tones ratio

falling tones ratio

complex tones ratio

mvt (dyn tones only)

mvt (all tones)

inter-nuclei mvt

melodic agitation (see text)
mean intensity within nuclei
mean intensity outside nuclei
nuclei/non-nuc. intensity rat

s. (with pauses
s. (without pausep
% (articul./speech)
syll./s. (for speech
syll./s. (for articul.

U
~

global

=

duration

S.

%
ST (rel. to 1 Hz
ST

local

global

()

tones %

fo

ST/syll,
ST/second

tone
movements

dB

intensity

o

3.2. Constrained ProsoReport

The prominence detection tool
morpho-syntactic annotation tool allow getting?@soReport
of a selected subset of syllables according to ecip
criterion. For example, duration, melodic and isign
measures of prominent syllables can be comparedote
prominent ones. Or, word-initial syllables can loenpared to
word-final syllables. The two additional tiers, nelgn
prominenceand initial/final syllable, are used as a syllable
filter. More precisely, if the prominence detectimol is used,

ProsoReportgives the number and the ratio of prominent vs.

non-prominent syllables, and a description of la#l prosodic
parameters presented as above, comparing both types
syllables.

and the semi-aut@mati



With prominence detection tool activated:

prominent syll ratio
non-prominent syll ratio

prominence % (of syllables)

...and duration, fO and intensity prominent vs.non-prom. syllables

In a similar way, the morpho-syntactic annotation
distinguishes the lexical from the functional waqrdmd,
within the lexical words, the initialiY and the final f{)
syllables:

With morpho-syntactic annotation tool activated:

syllable | lexical-wordinitial syllable ratio
position | lexical-wordfinal syllable ratio

% (of syllables)

...and duration, fO and intensity wifitial vs.final syllables

Finally, these two criteria can be combined to cele
syllables according to their linguistic localisati@and their
prominence feature:

With prom. detection and morpho-syntactic annotatio activated:

lexical-wordinitial
prominent syllable ratio
lexical-wordfinal
prominent syllable ratio

syllable position
and
prominence

% (of syllables)

...and duration, fO and intensity oprominent/non-prominent
initial /final syllables

This makes available the number of prominent sigsb
per second (that we could associate with paceropdg as
well as the proportion of prominent syllables aitiah
positions of lexical words (linked to insistentinitial accent
in French). More generally, the combination of atauand
linguistic annotation allows us to consider thealepment of
an automatic segmentation in major prosodic uthigsks to
final prominent syllables.

Two limitations should be mentioned: 1. the sykabhs
been chosen as the main prosodic unit, thus ncsyltabic
phenomena like contours can be characterized osumeg
yet (for example, a call contour or a focus acosetr a whole
word). Similarly, temporary changes of global pmiso
parameters can not be detected (like low parewtisji 2. A
risk of methodology circularity has to be considkergyllables
are considered as prominent if their relative heighd/or
duration are above defined thresholds, thus theynavitably
higher or longer than surrounding syllables. But diker
non-correlated parameters, as their number or fhasition,
are still valid for statistics.

4. Comparing radio and read speech

ProsoReporis used here to compare the phonostyle of France

Info features (FIF) with read-aloud neutral speeSome
hypotheses were made in [3], and partly confirmed7],
about features specific to FIF, especially: oveicalation;
over-segmentation; melodic hyperactivity and
exploitation of dynamics; large quantity of optibriaitial
accents.

The radio corpus is made of three short featurandke
and a female fronfFrance Infoand a female fronkrance
Inter, respectively R-g, R-a, R-j), amounting to a total
duration of 6'38”. The exact transcriptions of fieethree
features were read by a female speaker. The tleadings,
named L-g, L-a, L-j, (L stands for Lecture) havetcdal
duration of 7°03". This represents 1901 syllabieghe radio
corpus and 1941 in the read one, despite the ¢gudlithe
texts. This is explained by various phonologicadicks made
by the speakers.

over-

We present here some extracts of tAeosoReport
showing significant differences, whether they weaet or not
of our hypotheses, as well as non verified hypabes

Based on the six articulation ratios computed by
ProsoReportas in last line of Table 1 (i.e. proportion of
articulation time over speech time, the latter udahg
pauses), a significant difference can be shown withigher
articulation ratio for FIF style. Deeper observations show no
significant difference of the speech rate or of éinculation
rate (i.e. the number of syllables per second dhertotal
speech time, and over the articulation time respalg) but
more silent pauses for the reader.

L4 La Lg L R Rj Ra Rg
speech time(s) 161 139 122 141 128 150 123 111
articul time(s) 129 111 100 113 112 133 111 9%
speechrate 48 46 43 457 493 5 52 46
articul. rate 6 58 53 57 563 57 58 54
Artic. ratio(%) 79.2 79.8 81.8 80.2 87.5 88.8 89.8 84

Table 1:Means of both reading (L) and radio(R) are in

middle columns in bold; rates are in syll/sec.

The mean f0 is difficult to compare as our corpss i
composed of speakers of both genders. Nevertheldsst of
equality ofvariance of fO distributions by corpus over all the
syllables shows a very significantly higher variarfor FIF
style (7.21 ST for radio vs. 5.40 ST for readingteft
p<0.001). Similarly, Table 2 shows the fO ranges dach
speaker. The absolute measure (from the minimurnthéo
maximum) seems to be unreliable as figures vargtlyreven
within the reader’'s extracts. But the more robust-%8%
interquantile range, clearing away outliers, shoalso a
higher dynamics for FIF style.

range Lj L-a L-g L R R-j R-a R-g
max-min 158 109 23 16.6 18.9 23 154 182
95%-5% 86 84 87 86 129 138 122 127

Table 2:Absolute range and smart fO range (in ST)

Comparing nuclei fO dynamics alsshow a significant
difference between radio and read speech. The fostyée
has more dynamic tones, especially falling onesradsthe
proportion of rising tones are similar for both ddions.

Lj La Lg L R R R-a R-g
89.2 852 857 86.70 82.87 828 798 86
rising 3.5 7.6 72 610 673 94 6.7 41
falling 7.3 7.1 7 713 1037 78 135 98
Table 3:Static, rising and falling tones proportion (in %)

Static

The so-called mean melodic movement correspontieto
melodic path covered during one second of artimrdatin
ST/second). Thiscumulated melodic pathdue to both
melodic movement within nuclei (intra-mvt) and nditogap
between nuclei (inter-mvt), is greater for FIF thesad
speech. The initial hypothesis of melodic agitatids
associated with this greater score.

Movement L-j L-a L-g L R Rj R-a R-g
Dyn. tones 182 20 20 194 25.7 263 261 24.6
All tones 2 3 29 26 44 45 53 34
Inter-mvt 133 145 149 142 172 184 15 183
Agitation 153 175 178 169 21.6 229 203 21.7
Table 4:Movement in ST of dynamic tones only, all tones,
between tones and overall agitation
(i.e. intra- and inter-mvts)



The Proportion of prominent syllables greatly varie
between the two conditions, in favour of FIF. Mareg the
number of prominent syllables at initial positiof lexical
words (i) is greater for radio, whereas, on theti@y, the
final syllables (f) are equally prominent. The poojon of
prominent syllables might seem overestimated. Alstuthis
depends on threshold settings during prominencectien.
Nevertheless, comparisons between corpora areaiil.

L-j L-a L-g L R R-j R-a R-g
Prom 295 332 345 324 37 356 359 396
Prom/i 19.7 181 263 214 314 301 303 339
Prom/f 58.6 645 588 60.6 59.6 593 594 60.1

Table 5:Proportion of prominent syllables, prominent
syllables at initial and final position of lexicalords (in %)

These measurements are in the line of our hypathasel
show that it is possible to quantitatively definéfedtences
between the two phonostyles of our corpus.

Some other measures invalidate our predictions. For
instance, mean syllable durations have no differer@ne
reason lies in large intraspeaker variations. Big mean
nucleusduration seems more robust as it is less responsive to
intraspeaker variation, and a significant mean edéffice
exists between FIF and read style. Radio nucleigbsitorter,
consonants predominata time for this speaking style as
shown in Table 6.

L-j L-a L-g L Rl R-j R-a R-g
syll 166 172 190 176 178 176 173 184
nuc 78 80 80 79 72 75 74 68
ratio 47 465 421 451 407 426 428 37
Table 6:Mean syllable and nucleus duration (in ms) and
mean nucleus/syllable ratio (in %)

Comparing nuclei/non-nucleintensity ratio for both
speaking conditions is a less reliable measuis:sénsitiveto
variations in recording conditiond.ess intensity for non-
nuclei (i.e. consonantic part relative to nuclegswfound in
FIF. In combination with above observations, we can
conclude that FIF non-nuclei are less intense buagér.
Duration clearly prevails over intensity in explaig the
consonanenergy intuition.

This analysis gave some credit to our intuition on
prosodic phonostylistic differenciation (here adfie public
radio channel’s features compared to “standarddingg. The
ProsoReporhelped in validating three hypotheses stipulating
that radio style has: 1. a greater contrast forafiations and
for a so-called “covered cumulated melodic patiehferming
a greater “melodic agitation”, 2. a bigger propmmtiof initial
optional accents and 3. a greater overarticulatpartially
verified by more prominent initial syllables and kynger
consonants (non-nuclei) but invalidated by a lowmensity
relatively to nuclei.

5. Conclusions

ProsoReportis a tool designed to track general prosodic
properties; as for now, it cannot detect occasiocalirrences
of incident properties (singularities) - which canark a
specific phonostyle as Ch. Bally suggested (quoteflis,
[3]). It presents a global picture using many pargars which
show main differences between corpora. This fitgnapt to
build a user-friendly voice report tool is satigtag. This
intra- vs. interspeaker comparison tends to vadidatr
measures. And some extensions are already

under

development, suchs looking for some temporal evolution of
the prosodic parameters through the recordingfaligwing
[4], investigating in more depth spectral paranseter
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