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Abstract

In this study we compare the ESTER corpus of journalistic
speech [1] and the NCCF corpus of spontaneous speech [2] in
terms of duration, f0 and spectral reduction in productions
automatically detected as speech units between pauses.
Continuation f0 rises are overall absent in spontaneous speech
and speech units reveal a declination slope with less amplitude
than in journalistic speech. For both corpora, lengthening
starts around 60% of the sequence duration, but significantly
less in spontaneous speech. Lengthening in the initial part of
the sequence is observed in journalistic speech only. As
expected we measure a faster speech rate in spontaneous
speech with shorter vowel durations implying - partly only - a
more important vowel reduction.

Index Terms: journalistic speech, spontaneous, declination
line, 10, duration, spectral reduction.

1. Introduction

Very large speech corpora have been available lately thanks to
the improvements in automatic speech recognition and
automatic alignment. If best quality alignments were limited to
read or prepared journalistic speech in the first steps, we now
begin to see corpora of spontaneous speech of decent quality
for phonetic analysis. This allows to have dozens of hours of
spontaneous speech for analysis instead of few minutes (or
hours) only.

We present here the results of a preliminary analysis
comparing a corpus of journalistic speech and a corpus of
spontaneous speech of roughly 30 hours each. Analysis of
spontaneous speech is particularly worthy for linguistics since
it is the most representative situation of natural interaction
between speakers. It thus allows to refine production and
perception speech models, for example phonological models
[3], prosodic models [4] and exemplar based perception
models [3].

The analyses presented here will be based on short speech
productions located between pauses. These analyses will thus
allow us to understand prosodic variations of duration and f0
of phonemes according to their position in these speech units.
Since these variations have an impact on the realization of
phonemes [5,6], we will also analyze reduction phenomena on
these data. For journalistic speech, the ESTER corpus will be
used and the details of which are mentioned in [1]. The corpus
of journalistic speech is considered here as prepared speech
rather than read speech, with also few sequences of free
spontaneous speech. The corpus NCCF (Nijmegen Corpus of
Casual French), which is detailed in [2], has been used here to
stand for spontaneous speech and will be used to the corpus
ESTER. In both cases, rough segmentation and automatic
orthographic transcription has been in a first step realized by
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human listeners and phoneme and word alignment has been
realized automatically from this first step by the LIMSI
automatic alignment system [7].

Unlike controlled ad-hoc read speech corpora, the use of large
corpora brings several advantages such as the use of large
amounts of data but also has a few drawbacks. Apart from the
unequal distribution of categories (phonemic contexts for
example), there remains some problems for the detection and
selection of units to be analyzed, and the selection of prosodic
units is one of those since, by referring to the literature, most
of them are selected based on phonologic (Top-Down)
approaches. Our work is based here on speech units that can
come close to Intonational Phrases [8]. A manual annotation
of prosodic units being difficult to consider for corpora whose
total duration is over 60 hours, it is necessary to find ways of
automating the procedure of detection of these units. We
considered units for analyses all productions located between
pauses over 500 ms detected as such by the automatic
alignments system (cf. table 1). All speech units containing
smaller pauses (of over 50 ms) are excluded from ulterior
analyses.

Inside these analysis speech units, we realized duration
measurements of phonemes and words, as they were
segmented by the automatic alignment system. FO values and
spectral measurements were taken on central parts of vowels
using PRAAT [9], precautions for these measurements are being
detailed in [10].

1.1. Data presentation and hypotheses

The preliminary analysis that we present here has been
realized from sequences selected according to the presence of
pauses surrounding them. The aim is to analyze - inside these
sequences - fO values (including f0 declination and f0
continuation rises) as well as lengthening and reduction
phenomena. As can be seen on Table 1 and Figure 1, speech
units in journalistic are overall longer, with a higher standard
deviation but with a smaller speech rate than spontaneous
speech. These results were expected but we'll see in the course
of this study how it partly characterizes both speaking styles.

# occ Mean Standard Mean
duration (s) | deviation |speech rate
(phon/s)
journalistic | 562935 2.71 1.43 13.6
speech
spontaneous | 516933 1.68 1.15 153
speech

Table 1. Main characteristics of speech units in both.
corpora, from left to right: number of occurrences, mean
duration, standard deviation and mean speech rate.
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Figure 1. Distributions of speech units' durations in both
corpora.

In this study we don't compare spontaneous speech with
read speech but with journalistic speech. Journalistic speech
may be qualified as a specific style since it implies a larger
amount of secondary accents (called either initial accents,
rhythmic accents, didactic accents, etc.) located on the initial
part of words as opposed to the primary accent in French that
is located on the final syllable and rather characterized by final
lengthening. This presence/absence of initial word accents
could be globally highlighted on large journalistic versus
spontaneous corpora via average lexical prosodic profiles
[11,12]. In terms of speech rate, journalistic speech could be
considered as in-between read speech and spontaneous speech.
Journalistic speech is public speech with clear articulation
since it has to be understood by a large audience although it
may be produced with a rather high speech rate. As for its
syntactic structure, it is quite similar to written speech with
few hesitations and interrupted words. Reduction phenomena
that we will mention in the last part of this work are
undoubtedly less prominent than in spontaneous speech. We
have an opportunity to quantify these differences here.

According to studies realized previously on journalistic
speech [10], we observed that vowels were spectrally reduced
when shortened and/or unaccented although French is not a
lexical stress language. In a first step, we will try and
understand whether reduction observed in journalistic speech
may still be increased for spontaneous speech. If so, would it
be due to durations of phonemes (by extension speech rate), or
at comparable durations, could we observe differences in
reduction between both corpora ?

We will also realize f0 measurements allowing to calculate
f0 declination line for each sequence. FO declination is defined
as the tendency for fundamental frequency to lower in the
course of a senfence, between a top line linking the f0 peaks
and a bottom line linking the f0 valleys [13], both lowering.
Some characteristics of the declination line are however still
discussed, such as for example its inter-language variations or
its intentional aspect. According to a method similar to that
used by Yuan and Liberman [14] and Schmid et al. [15] who
compared declination lines of several languages, we compare
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here declination lines of journalistic and spontaneous speech.
These results could allow us to understand whether declination
is partly, or even totally, planned by the speaker. Indeed, for
prepared speech, the speaker has a clearer idea of the total
length of the sentence to be produced from the beginning of it,
which is not necessarily the case for spontaneous speech,
especially for longer sequences (above 3 seconds for
example).

Duration variations will also be analyzed with interest:
indeed prosodic models barely take duration into account,
mainly because of the important intrinsic duration
characteristics of phonemes (for example nasal vowels are
almost twice as long as their correspondent oral vowels).
However for French, it may appear that lengthening
phenomena are predominant compared to melodic movements
in the characterization of higher prosodic units (such as
accentual or intonational groups), especially for spontaneous
speech which involves less continuation rises [8].

So as to analyze these phenomena, we created a
normalized duration measurement called 'slowing'. We
measured in a first step durations of phonemes according to
their context (we actually separated preceding phoneme +
phoneme ; phoneme + following phoneme so as to preserve a
great number of occurrences) on the whole corpus NCCF and
considered them as references. Durations of phonemes in their
context are then calculated as a ratio to these references (data
are  available  here http://www.personnels.univ-
paris3.fr/users/cgendrot/pub/download/durees_phonemes en
contexte.txt)

2. Comparing duration values

Figure 2 shows the average phonemic duration as a
function of our speech units' lengths (computed as the number
of aligned phones).
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Figure 2 : Phonemic duration as a function of the number of
phonemes per sequence. Left: journalistic speech, right:
spontaneous speech.

In line with Nooteboom [16] for the duration of phonemes
inside words, we observed inside our sequences that the longer
the sequence, the more phonemes are contained inside and the



shorter they are (as illustrated by figure 2). The overall length
is more important for journalistic speech, especially when the
number of phonemes per sequence is small.

For figure 3 below, normalized phoneme duration (as
introduced in section 1.1) is displayed according to its position
inside the sequence (as a percentage of its duration). For both
corpora, we can observe some lengthening that starts as soon
as 60% of the sequence duration but that is clearly lower in
spontaneous speech. Lengthening at the beginning of
sequences is observed in journalistic speech only. These
results can be observed whatever the length of the sequence.
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Figure 3 : Normalized phonemic durations according to their
relative position in the prosodic speech units (normalized into
6 positions). Left: journalistic speech, right: spontaneous
speech.

3. Comparing f0 values

Following the method proposed by Yuan and Liberman
[14], smoothed f0 contours were produced for each speech
unit and the slope of each contour was measured via linear
regression. For each speaking style, the mean slope is strongly
dependent on the speech unit's length as shown by figure 4 :
the longer the sequence, the less steep is the slope, and this
especially for spontaneous speech (Pearson's correlation :
’=0.4 for journalistic speech ; r>=0.31 for spontaneous
speech). Mean slope of declination line is less important in
spontaneous speech (-2.48 semi-tones/second for journalistic
speech and -2.25 for spontaneous speech, p<0.0001 for a
bilateral t-test).
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Figure 4 : box plots of f0 declination for each sentence
according to its duration. Left: journalistic speech, right:
spontaneous speech.

Figures 5 and 6 presented below separate the f0 contour
between a top line (fO peaks) and bottom line (f0 valleys) and
give examples of speech units of respectively 2 and 5 seconds
for both corpora. Whatever the duration of the sequences, we
can observe that continuation rises are rather weak, if not
absent, for spontaneous speech. For shorter sequences (< 2
seconds), initial f0 rises - the maxima of which are located at
around 15% from the beginning of the unit - are still present in
spontaneous speech, although of less amplitude. When
analyzing sequences of longer durations (= 3-4 seconds), we
can notice that f0 (top and bottom line) is less steep from the
second half of the sequence for spontaneous speech sequences.
This suggests a less strong planning for longer sequences in
spontaneous speech.
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Figure 5 : 0 contour separated in top and bottom line as a
function of normalized unit duration (here 2 seconds). Left:
journalistic speech, right: spontaneous speech.
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Figure 6 : f0 contour separated in top and bottom line as a
function of normalized unit duration (here 5 seconds). Left:
journalistic speech, right: spontaneous speech.

4. Comparing spectral values

After measuring higher speech rates and smaller vowel
durations in spontaneous speech (cf. table 1), we can visualize
below (figure 7 and 8) the vocalic space for information about
spectral reduction. We can notice that vocalic reduction is
more important (as the vocalic space is smaller) for
spontaneous speech. However, when considering categories of
comparable durations (30ms figure 8, and 40ms, figure 9),
vocalic space still appears smaller for spontaneous speech.
This suggests that duration is not the only parameter involved
in speech reduction and that spontaneous speech is
characterized by extra reduction, probably due to a lack of
accurate articulation. We can notice here the fusion of /o/~/u/
and /e/~/y/ for very short duration - at least on a F1/F2 plan -
and not for the others, which could suggest a possible
evolution of these sounds in a diachronic perspective.
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Figure 7 : Vocalic space for male speakers in journalistic

speech (full line) vs. spontaneous speech (dotted line) for all
vowels.
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Figure 8 : Vocalic space for male speakers in journalistic
speech (full line) vs. spontaneous speech (dotted line) for
vowels of 30ms.
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Figure 9: Vocalic space for male speakers in journalistic
speech (full line) vs. spontaneous speech (dotted line) for
vowels of 40ms.

5. Conclusions

This study on very large corpora allowed us to point out
some prosodic characteristics between journalistic and
spontaneous speech such as a greater use of lengthening in
proportion to continuation rise for prosodic boundary marking
in spontaneous speech. Reduction phenomena are - as
expected - more important in spontaneous speech and may be
predicted by speech rate and/or duration of analyzed vowels
but some supplementary reduction is to be expected at
comparable durations due to more hypoarticulation.

The analyses realized on declination line allowed us to
suggest that both lines (top and bottom) make a distinction
between the bottom line, more related to physiology, similar
for both speech styles, and a top line more dependent on style.
We hypothesized that cognitive planning of these sequences
being less predictable in spontaneous speech than in
journalistic speech, for longer sequences (above 3 seconds), it
is difficult for the speaker to anticipate the declination line and
we thus observe an upswing of the declination line on the
second half of the sequence.
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