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Abstract

In the literature on prosody/syntax interface, syntactic
information is usually considered as playing an important role
in deriving the prosodic phrasing of an utterance. NP subjects,
for instance, have often been claimed to phrase independently
from the VP. It has nevertheless been shown that metrical
factors could have an impact on phrasing, and that NPs could
be phrased in the same prosodic phrase as the VP, or that the
verb could be phrased with the subject. Several methods were
used to measure metrical weight: number of syllables, of
prosodic words, syntactic branchingness, etc. In order to
determine which factors are more important, and how the all
interact, we evaluate the weight that different metrical
predictors have on prosodic phrasing. This is done by
analyzing the phrasing of SVO structures in 200 sentences
extracted from various French corpora. From the observation
of the data that were semi-automatically annotated, it appears
that subjects can be phrased independently or in the same
prosodic phrase as the VP, and that objects are rarely isolated
from the verb. The analysis reveals interesting results
regarding the effect of articulation rate and number of
syllables, whereas syntactic-branchingness didn’t show any
effect.

Index Terms: Prosody, metrical structure, phrasing, interface
prosody-syntax, articulation rate

1. Introduction

Several theoretical and experimental studies have shown that
multiple factors constrain prosodic phrasing, among which we
may mention metrical constraints. Nevertheless, syntactic
information are often considered as playing the most
fundamental role, regardless of the approach used to account
for the mapping between the prosodic structure and the
syntactic one. In [1], for instance, it is assumed that edges of
prosodic pharses should coincide with edges of syntactic
phrase, whereas [2] insists on head-complement relations in
determining the prosodic phrases (see for a review of the
various approaches [3] and [4]).

Whatever approach is taken into account (end-based or
relational), one would predict for French SVO sentences that
NP subjects form an independent prosodic phrase, separated
from the rest of the utterance, and more specifically the VP
(see, for instance, [5] and [6]). On this basis, the sentence in
(1) would be phrased in two prosodic groups, as shown in (2):

(1) Le gardien a vu le beau chien de ma voisine
(2) [Le gardien] [a vu le beau chien de ma voisine]

Nevertheless, it has been shown that mapping rules were
not sufficient to predict phrasing. Factors such as length of the
syntactic phrases could play a crucial role in the prosodic
parsing of an utterance. As for SVO structure in French, [7]
and [8] showed that NP subjects could be phrased in the same
prosodic phrase as the VP when they are short (i.e. when they

contain a small number of syllables), and that objects could be
separated from the verbal head V to obtain well-balanced
phrases. As a consequence the parsing in (3) is completely
acceptable for the sentence (1), and maybe even better than the
one proposed in (2):

(3) [Le gardien a vu] [le beau chien de ma voisine]

In the literature, the length of the constituents have been
evaluated by several means: syntactic branchingness or
complexity ([2]), number of prosodic units (generally number
of prosodic words, as in [9]) or number of syllables ([10] and
[8] among others). The way certain of these factors interact
have been analyzed in details in some experimental studies
(see [11] and [12] among others). In [12], where four different
Romance languages were compared, it has been shown that
SVO structures do phrase differently in the four Romance
languages under investigation. Nevertheless, the (S)(VO)
pattern was the most common for Catalan, Spanish and Italian,
while (SVO) is the unmarked phrasing for European
Portuguese. In addition, the authors showed that syntactic
branchingness, number of prosodic words, and number of
syllables had a different impact on phrasing decisions, and
interacted in a different fashion across the four languages,
leading for example to the production of patterns such as
(SV)(O) in Catalan under certain length condition, a pattern
which never was found for European Portuguese. A systematic
study of the impact of these different factors has never been
achieved for French. The goal of this paper is thus to
investigate how all these factors interact in French. Due to a
limited number of utterances and to the important number of
parameters at play, the results presented here are only
preliminary.

2. Methods

2.1. Data and participants

The analysis presented here is based on corpus data. We
explored a total of 90 minutes of speech recorded by 18
speakers in four different speaking conditions. Among these
90 minutes, 20 minutes consist in the reading of fairy tales by
professionals, 20 minutes in political speeches, and the
remaining 50 minutes consist in different types of spoken data
produced by 8 Parisian speakers recorded within the PFC
project [13]. Following the data collection protocol used for
the project, each speaker was asked to read carefully at a
normal speech rate a journalistic text including 22 sentences
(398 words), and then to converse freely in pair for 20
minutes. Among these data, the reading of the text and 3.30
minutes of conversation were taken into consideration for each
of the 8 speakers in the present studies. Table 1 gives an
overview of the number of speakers and of the duration of the
samples.



Table 1: Composition of the data set

Speaking Duration Nb. of
Style (min.) speakers
Fairy tales 19°28 6
Political 21°08 4
speeches
Reading ,
(PFC) 18’53 .
Spontaneous s
(PFC) 30’10

We controlled for the sex of the speakers, selecting an
equal number of male and female for each sub-corpus;
however age was not a controlled variable. All participants
speak a standard variety of French.

2.2. Labeling of the data and prosodic structure

The recordings were transcribed within Praat [14], and
aligned in phones, syllables and words with EasyAlign [15].
All alignments were manually checked and corrected by hand
by one of the authors. Then, the orthographic transcription of
the data was annotated in PoS with the Dismo software [16].
This allows assigning a phonological status to the different
words with respect to their ability to be accented (see among
others [17] and [18]), and then segmenting the data in
Phonological Words (henceforth PW).

The strength of the prosodic boundaries occurring at the
end of prosodic words depends on their phonetic realization.
When the last metrical syllable of a prosodic word is
associated with a pitch movement, is lengthened, and even
followed by a pause, it is considered as corresponding to a
major prosodic boundary that may correspond to a major
phrase or an IP boundary. In order to analyze intonational
phrasing without going into details as for the distinction
between major phrase or intermediate phrase on the one hand,
and intonational phrase on the second (see [19] among others),
the two levels have been grouped together and referred to as
major prosodic phrases (MaP). The strength of the boundary
occurring at the end of each prosodic word has been
automatically detected with the Analor tool [20]. On the basis
of four automatically measured acoustic parameters (relative
syllabic duration, relative fO average, slope contour amplitude
and presence of an adjacent silent pause), the software
estimates a degree of strength for the last syllable of each PW
on a scale from 0 to 10 (from the least to the most prominent).
The calculations rely on two fundamental principles. The first
is a quantity principle: the greater the number of acoustic
parameters involved in the identification of a prominence and
the distance from predetermined thresholds, the stronger the
prominence is perceived. The second is a compensation
principle, which stipulates that if one of the classic parameters
involved in the perception of prominence in French presents a
low value and another presents a high value, there will be the
same feeling of prominence as if the two parameters involved
both presented a medium score. We considered that the right
edge of a PW coincides with a major prosodic phrase
boundary when the degree of strength associated to the last
syllable of the PW reached a score of 4/10.

2.3. Extraction and prosodic encoding of the SVO
structure

Using a manual annotation, we extracted from the entire
corpus all sentences having a SVO pattern, where S, V and O
were not separated by any other kind of linguistic material
(appositive clauses, adverbs and other parentheticals), and
where S and O consisted of a SN. In addition we restricted
ourself to main clauses, leaving aside embedded SVO
structure. In total, 198 sentences were extracted. Table 2 gives
the distribution among the sub-corpus of the extracted
sentences.

Table 2: Nb of SVO sentences extracted from each

sub-corpus
Speaking Nb. of
Style sentences
Fairy tales 85
Political 28
Reading 67
Spontaneous 29

On the basis of the annotation described in section 2.2, it
was possible to assign to each syntactic units of the SVO
structure prosodic labels/ features(including FO patterns,
number of syllables, and number of PWs). Due to the
uncontrolled character of the data (corpus data), the length of
the various units vary greatly, as shown in Erreur ! Source
du renvoi introuvable..

Table 3: Range and mean (standard deviation) nb. of
syllables and of PWs for each syntactic constituent

Synt. Nb. of Syll. Nb. of PW
Const.
Min.-Max 1-17 Min.-Max 1-4
S Mean 4.8 Mean 1.7
(SD) (2.6) (SD) (0.9)
Min.-Max 1-8 Min.-Max 1-3
Vv Mean 3.1 Mean 1.1
(SD) (1.6) (SD) (0.5)
Min.- 1-15 Min.- 1-4
0 Max. Max.
Mean 4.7 Mean 1.7
(SD) (2.7 (SD) (0.8)

In addition, the syntactic complexity of each S and O
(simple nominal head or nominal head with branching
complements) was manually coded. The articulation rate of the
entire sentence was also automatically calculated by dividing
the duration of the entire sentence (and by excluding the time
of silent pauses) by the total number of syllables (it is
therefore expressed in ms/syll, (see [21]).

3. Results

The analysis of the data, and more specifically of the boundary
strength associated at the end of S, V, and O respectively,
showed that S and O could be phrased independently from V,
or phrased in the same MaP than V. It thus leads to four
possible combinations, which were all obtained in our data.
Yet, as table 4 shows, the four combinations do not occur with
the same frequency.



Table 4: Distribution of the phrasing obtained
for the SVO structures

Pattern Count %
(S)(V)(0O) 16 8.1
(S)(VO) 92 46.5
(SV)(0) 4 2

(SVO) 86 43.3

The (S)(VO) pattern is the most frequently observed,
followed by the (SVO) pattern. Taken together, these two
patterns represent approximately 90% of the data. Cases where
both S and O are isolated from V by a major prosodic phrase
boundary are quiet rare, and cases where S and V are phrased
in a single IP while O is in a distinct IP are even rarer (these
two patterns taken together account for 10% of all SVO
occurrences)

Due to the small amount of cases for the two last patterns,
and in order to simplify the analysis and presentation of the
results, we separated the data according to the way S and O
were phrased in regards of V. Essentially, we compared the
group of sentences where S was phrased with V (N= 90) and
the group of sentences where S was phrased in a different IP
than V (N=108), cf. §3.1; and we compared the group of
sentences where O was phrased with V (N= 178) and the
group of sentences where O was phrased in a different IP than
V (N = 20), cf. 83.2.

Data were analyzed by mean of Nominal Logistic
Regression within SPSS (v. 21.1). Due to the fact that the
number of syllables and the number of PWs were strongly
correlated for S (r = 0.808, p < 0.01), for V (r = 0.718, p <
0.01) and for O (r = 0.786, p < 0.01), and in order to avoid
effects of co-variables, two different models were run to test
the effect of prosodic branchingness. Note that due to the
small amount of data, we did not include speaking style as a
predictor.

3.1. S prosodic phrasing

First, a model was run with S phrasing status as the dependent
variables (possible value: within an independent MaP/within
the same MaP as V), and the following variables as predictors:
syntactic branching of the element (branching/non-branching),
number of syllables in S, number of syllables in V, number of
syllables in O, the interaction between the number of syllables
in S and the number of syllables in V, and the interaction
between the number of syllables in V and the number of
syllables in O.

Apart from syntactic constraints, results of the model
revealed that the articulation rate has a significant impact on
the phrasing of S (B = 0.21, z = 20.114, p < 0.001). As it can
be seen in Figure 1 below, syllabic mean duration of the SVO
sentence is greater (articulation rate slower) in cases where S
is phrased as an independent MaP.

An effect of the number of syllables in the subject phrase
was also found (B = 0.404, z = 4.507, p <0.05). This shows
that the more syllables are contained in S, the bigger the
chances for S to be phrased as an independent MaP. In other
words, an S containing 12 syllables stands in greater chance to
be phrased in a separate MaP, separated from the verb, in
comparison with an S containing 2 syllables. Prosodically
embedded S constituents contain fewer syllables than
prosodically independent S constituents; this can be seen by

comparing the mean number of syllables in S when it is
phrased as an independent MaPP and when it is phrased in the
same MaPP as V (see Figure 2).
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Figure 1: Articulation rate (in ms/syll) by mean of S
phrasing. Errors bars are standard errors from the
mean.
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Figure 2: Number of syllables by mean of S phrasing.
Errors bars are standard errors from the mean.

A marginal effect of the number of syllables in V was also
observed (B = 0.582, z = 2.896, p = 0.079), revealing that the
more syllables V contains, the greater the chances for S to be
phrased in a single MaP. Nevertheless, it appeared that the
number of syllables in S and the number of syllables in V
interact (B = 0.109, z = 6.543, p < 0.01). The effect shows that
when S is long and V is short, the chances to find a Major
Prosodic Phrase boundary after S are stronger than when S is
short and V is long. In the latter case, there are smaller
chances for S to be followed by an MaP boundary.

The same model with the number of PWs instead of the
number of syllables per constituent show similar results, with
an effect of articulation rate (3 = 0.011, z = 6.087, p < 0.05),
an effect of the number of PWs in S (B = 1.335, z = 6.520,
p < 0.05).

3.2. O prosodic phrasing

A first model was run with O phrasing status as the dependent
variable (possible values: within a single MaP/within the same
MaP than V), and the following variables as predictors:
syntactic branchingness of the element (branching/non-
branching), number of syllables in S, number of syllables in V,
number of syllables in O, the interaction between the number
of syllables in S and the number of syllables in V, and the



interaction between the number of syllables in VV and the
number of syllables in O.

Only the articulation rate appeared to be a significant
predictor in this model. Articulation Rate had impact on O
phrasing (B = 0.21, z = 119.745, p < 0.001), and, as can be
seen in Figure 3 below, in the cases where O is phrased as an
independent MaP, syllabic mean duration of the SVO sentence
is greater (articulation rate slower).

The same model with the number of PWs instead of the
number of syllables per constituent produced similar results,
again showing solely an effect of articulation rate (§ = 0.021, z
=13.554, p < 0.001).
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Figure 3: articulation rate (in ms/syll) by mean of O
phrasing. Errors bars are standard errors from the
mean.

4. Discussion

The analysis revealed interesting results regarding the phrasing
pattern for SVO, and the effect of the different non syntactic
factors constraining prosodic phrasing.

Regarding phrasing patterns, it appeared that S can be
phrased with or without V with almost the same probability (in
54.1% of the data, S is phrased as an independent MaP,
whereas in 45.6% of the data, it is in the same MaP than V).
This is an important result, which indicates that the phrasing of
S in a single MaP is not the default pattern in French, contrary
to what has been claimed in the literature. In addition, this
distribution of the various phrasing patterns shows that French
differs from other Romance Language, such as Spanish and
Catalan, where S is usually phrased in an independent MaP
(see [11] and [12]). On the other hand, Object NP constituents
seldom form a single MaPP: they are phrased with the V in
more than 90% of the cases.

Regarding the factors constraining phrasing, our results
show that syntactic complexity does not seem to be an
important parameter to predict the phrasing of SVO structures.
Indeed, the effect of syntactic branchingness of either O or S
was never significant in our data: it does not help to explain
why in some cases S or O are phrased separately or in the
same MaP than the V. Articulation rate has a significant effect
on phrasing of S and of O, supporting what has been found in
the literature regarding the effects of articulation rate on
phrasing (see [22] and [23]), i.e.: the faster a speaker
articulates, the greater the chances for him to obliterate
prosodic boundaries, and therefore to phrase the subject in the
same MaP than the V. The number of syllables does not have
any effect on the way the object NP is phrased: short or long

Os are phrased in the same MaP or in an independent MaP
because of different reasons. However, it clearly has an effect
on the way the NP subject is phrased, supporting the idea the
heavy NP subjects tend to be phrased in independent prosodic
phrases, and light NPs to be embedded in one MaP along with
the verb that follows (see [8]). It appeared that the number of
syllables in V interacted with the number of syllables in S,
confirming the idea that balance effects also have an
importance on phrasing (see [8]). When calculated in term of
prosodic branchingness, i.e. in terms of number of PWs, the
lengths of V and O have not been observed to have any effect
on phrasing.

It is necessary to conduct further analyses on a larger set
of data in order to determine which parameters are the most
robust for evaluating prosodic weight in French (number of
syllables or number of prosodic words), in particular when
analyzing phrasing patterns in SVO structure. According to
[11], the choice of on parameter over the other is language-
specific.

5. Conclusions

The aim of this paper was to test the impact of different
phonological and syntactic factors on prosodic phrasing of
French SVO structures. A set of approximately 200 sentences
were extracted from 4 corpora of different speaking styles, and
were semi-automatically annotated to study prosodic phrasing
at the level of the Major Prosodic Phrase. The results have
shown that NP subjects could be phrased within the same MaP
than the verb, or in an independent MaP. The decision for one
phrasing over the other is mainly correlated with articulation
rate (the faster the speaker articulates, the greater the chances
for the subject NPs to be phrased in an independent MaP) and
on prosodic weight, be it calculated in terms of number of
syllables or in terms of number of PWs in S (the longer the S,
the greater the chances for S to be phrased as an independent
MaP). Regarding the phrasing of O, results indicate that this
constituent was rarely phrased autonomously. Furthermore,
whenever it was realized as an independent MaP, the phrasing
obtained was motivated by a slow articulation rate, and not by
metrical properties (expressed in terms of number of syllables
or in terms of number of PWs). Finally, for both S and O, no
effect of syntactic branching was found. Further developments
are needed to confirm these results, in particular in enlarging
the set of analyzed data.
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