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Abstract

Within the autosegmental-metrical theory of intoomt
[1,2], there is only weak evidence for the existerof the
intermediate phrase (ip) for French. Our proposahat the
emergence of an intermediate prosodic level is metely
linked to a specific focus or marked syntactic ctine, while
predicting that an alignment constraint (ALING-XP,R,R)
conspires to place an ip boundary at the right edfe
maximal projection, such as at an NP/VP boundahgmthe
maximal projection can be parsed into at least ascentual
phrases. Alos, an ip boundary appears to be signale
prosodic cues that are stronger than the onesiatswb¢o (ip-
internal) AP boundaries. The alignment between majo
syntactic constituents and prosodic structure agpéa be
signaled by a H- tone aligned at the right edgethaf ip
(blocking recursive downstep of ip-internal LH*e& as well
as preboundary lengthening. Finally, partial resfethe first
LH* following the ip boundary is taken as evidenice an
internal structuring of the Intonation Phrase.

Index Terms: intermediate phrase, prosodic phrasing,
preboundary lengthening, downstep, pitch reset, eglabd
register levels, French.

1. Introduction

Current studies on French intonation agree on the
existence of at least two prosodic units, thougffedintly
defined and labeled depending on approaches ahdrautIn
Jun and Fougeron's model [3,4,5], casted within the
framework of the autosegmental-metrical theoryntdmation,
the smallest prosodic phrase is the accentual ehoasAP,
which is the domain of primary stress and is charazed by
an obligatory final rise (LH*), preboundary lengtieg and
an optional initial rise (LHi). The association pssties of the
initial rise were later studied by Welby [6]. Tharly rise
(LHi) and the late rise (LH*) respectively demakcthe initial
and final boundaries of the AP. APs can be grouj¢d
intonation phrases (IPs), which are marked at thgit edge
by either a L% or a H% boundary tone. In Post's ehdd],
the lowest level of the prosodic hierarchy is tt@mmological
phrase (PP), a rhythmic constituent which is bailcthe basis
of prosodic phonological rules. Finally, in contrasth Jun &
Fougeron and Post, Di Cristo and Hirst's model [89,1],
assume three basic units: the tonal unit (TU) riyghmic unit
(RU) and the intonation unit (IU). The TU, which ike
smallest prosodic unit in this model, is delimitada L and H
tone. On the other hand, RUs, which are not tordgfined,
account for the primary stress description.

In the intonational phonology literature, the esiste of
an intermediate level of phrasing has been showrsdgeral
stress-accent languages such as English [12]ant4li3,14],
Catalan [15] and Cairene Arabic [16]. In Di Cristo attidst's
model an intermediate level of phrasing (i.e., thination
phrase segment, S.Ul) has been proposed in ordigsibe
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the behavior of specific syntactic structures swch tag-
questions, dislocations or postpositions [10]. iy, Jun

and Fougeron [5] have proposed the existence of the
intermediate phrase to account for specific intomat
structures observed in marked syntactic constmsticuch
left-dislocated sentences, in which either a low aomid
plateau is found after a LH* rise. These plateawxid be the
result of the presence of either a L- or a H- phrascent
controlling the pitch range until the right edge tfe
Intonation Phrase.

In stress-accent languages such as English anahltdhe
ip is the domain of downstep and is delimited sright edge
by a phrase accent. Moreover, pitch register istrafier an ip
boundary (hence ip-internal, recursive downsteplicked).
In French, Post [7] has suggested that subsequetoinds can
be downstepped within the larger domain of the riatmn
phrase, while no reference to rule-governed dovpnistenade
in the work on French made by Jun and Fougerons There
seems to be some evidence supporting the existehem
intermediate level of phrasing in French even sf status is
still controversial.

Within the framework of Generalized Alignment Thgor
[17], the role of alignment constraints on the plaent of
prosodic boundaries has been shown for variousuksges
[18,19,20,21,22]. In this study we predict thatbipundaries
would not be restricted to marked constructions tmight
appear within all-focus sentences if both the sytidaand the
prosodic structure allow it. Specifically we predihat an
alignment constraint (ALIGN-XP,R; ip,R) conspires ilace
an ip boundary in correspondence with a major syitta
break, such as the boundary between a subject pbrase
(NP) and a verb phrase (VP). We also predict timatai
sentence such dsa mamie de Rémy demandait l'institutrice
'‘Remy's grandmother asked for the teacher', an imdary
would occur at the right edge of the wdké@my(see Figure 1).
As a consequence, apart from the presence of arté-dt the
end of the Subject NP, we expect that the findabié [mi]
would be marked by stronger markers of disjuncthen the
ones associated with an ip-internal AP boundary toé
syllable [mi] of amis in Figure 2).
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La mamie de Rémy demandait I'imsfitutrice

Figure 1:FO curve for the utterance La mamie de
Rémy demandait I'institutrice ('Remy's grandmother
asked for the teacher’) where the subject NP is made
of 2 APs.
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La marie des amis

de Rémy demandaient |'instimice

Figure 2:FO curve for the utterance La mamie des
amis de Rémy demandait [linstitutrice (‘The
grandmother of Remy's friends asked for the tedcher
where the subject NP is made of 3 APs.

2. Method
2.1. Corpus

We investigated the properties of 8 all-focus SM@rances
in which the structure of the subject NP was vanedrder to
obtain a sequence of either 2 or of 3 APs, as showh) and

2):

(1) La mamiejp de Rény] pp;, demandait l'institutricgp,
“Remy’s grandmother asked for the teacher.”

(2) La mamielr des anisl,p de Rémylp;, demandait

l'institutrice]p..

“The grandmother of Remy’s friends asked for the
teacher.”

Target syllables (in bold above and underlined igufe 2)
were all CV. Target vowels (in bold and underlinadigure 2)
were either the high vowel /i/ or the low vowel./al order to
facilitate the FO analysis, the preceding consoma# always a
voiced nasal (/m/ or /n/) or the liquids// The following
consonant was always /d/. The NP condition (2 ARS3vAPS)
was crossed with vowel height (high/low). Items ah®wn in
Table 1.

Subject NP made of 2 APs

high [La mamie]AP de Rémy]ip demandait I'institutrice.]IP

high |Le mari]AP de Carrylip deviendra un grand docteur.]IP

low [Le sauna]AP d'Héléna]ip deviendrale plus connu.]IP

low |Le trois-mats]AP de Thomas]ip devance tous les autres bateaux.]IP

Subject NP made of 3 APs

high |La mamie]AP des amis]AP de Rémy]AP demandait l'institutrice.]IP

high [Les carries]AP du mari]AP de Carry]ip demandaient des soins urgents.]IP

low |La nana]AP du sauna]AP d'Héléna]ip devenait vraiment méchante.]IP

low [Le schéma]AP du trois-méats]AP de Thomas]ip devenait vraiment brouillon.]IP

Type of vowel

Type of vowel

Table 1:Corpus items.

2.2. Procedure

Two French native female speakers read the serscioce
times at both normal and fast speech rate, sirteehas been
shown to affect phrasing in a significant way [28,%/ielding

a total of 128 experimental sentences (8 senten@espeech
rates x 4 repetitions x 2 speakers), plus 16 filems. The
sentences, which were block randomized, were \isual
presented on a computer screen. Participants wstraicted to
press the space bar on the keyboard to retrievenihe
sentence. Speakers were recorded through profession
equipment at 44.1 kHz onto digital audio tape (DAT9ing a

room at the Laboratoire Parole et Langagthe University of
Provence.

Before the experiment began, participants read six
sentences in order to test the material and bedamdiar
with the procedure, at both normal and fast speatéh Each
utterance was saved as a separate file. Acougiinesgation,

FO extraction and tonal target detection were peréal using
Praat [25].

2.3. Hypothesis

We predicted that ip right boundary cues would tvenger
than those associated to (ip-internal) AP rightratauies. We
hence examined both duration and FO values at ncant
fast speech rates. First, we focused on the vossglcated to
the second LH* of the utterances (H2 on V2). We deen
compared the duration and FO height of V2 in th&P2-
condition with the duration and FO height of V2tire 3-AP
condition.

Our first hypothesis was that at both normal anst fa
speech rate V2 would be longer in the 2-APs cooithan in
the 3-APs. We also predicted that H2 would be highdehe
2-APs condition than in the 3-APs condition becaise
internal downstep of subsequent LH* would only becked
at ip-final position (i.e. at the NP/VP boundary).

Then we focused on the FO height of the first LHtloe
following ip (postboundary H, or Hpb, atemandaitn Figure
1 above) for both 2 and 3-AP conditions. Generallyer a
prosodic boundary, pitch register can be totallgete[12].
However, partial reset has already been observ&eimanic
languages such as English [26], Dutch [27] and Gerf28].
Here we predicted that Hpb would be partially re$eince
that it would be lower than the H- edge tone asdedito a
preceding ip-boundary (H2 in the 2-AP conditionH# in the
3-AP condition), due to register level downstephiritan non-
initial ip.

2.4. Measures

The duration of each of the vowels within the targglables
(V1, V2 and V3 in Figure 1) as well as their maximuO
value (H1, H2 and H3) were measured. We also medgte
height of the first LH* within the following ip (g. within
demandaiin Figure 1 above), or Hpb (postboundary H).

H2 and H3 target values were measured as a ratibeof
first target peak (H1). This measure was intendeabormalize
the range variability found both within and acregeakers,
and allowed us to better evaluate register effédkewise, the
degree of lengthening for the target vowel was mesgkas a
ratio of the duration of first target vowel, so theate
variability could be further controlled.

We also measured the total duration of the utteranc
order to verify that the rate manipulation was #igant,
which was the case [F (3,124) = 0.68297< 0.00]. Average
speaking rate in syllables/second was also cakxlilegr each
speaker.

3. Reaults

First, we verified that successive lowering of Lhpeaks
within the ip would be blocked at the right edgetd ip itself.
In other words, we predicted that the H targetlfdF would
be higher in [mi] ofRemyin Figure 1 (which is both AP and
ip-final) than in the [mi] ofmamiein Figure 2 (which is only
AP-final).

The results for H2 FO height are shown in Figurél8re
we show values for both speakers, expressed asoaofeH1

Shure SM10A head-mounted microphone in a soundproof FO height, for 2-APs and 3-APs utterances. Resules a



separately shown by speech rate. In line with sgsumptions,
H2 was significantly higher in NP subject phraséerad as
two APs than in NPs uttered as 3 APs, independespeech
rate, although this difference was more markedfdst than
for normal speech rate. This supports the assumpitiat if a
successive lowering of non-initial H tones is oledrwithin
the ip, this lowering is blocked at the right eddf¢he same ip.

Figure 4 shows lengthening of V2 relative to V1 fmth
AP number conditions and the two speech rates. Maie as
predicted, V2 lengthens relative to V1 only whee thowel
belongs to the last syllable of 2-APs NPs (i.e. witewas at
the right edge of the ip), while it did not lengthehen ip
internal (when followed by another AP, as in théABs
condition). Note also that at fast speech rate degree of
lengthening is smaller.

Two mixed models [29] were conducted separately for
vowel lengthening of V2 relative to V1 and FO heightio
between H2 and H1. Both models had rate (normafast),
NP type (2APs vs. 3APs), vowel type (/i/ vs /a/Yl apeaker
(CD vs. CP) as fixed effects and preceding consomant
random effect.

fast normal

H2/H1

,,,,,,,,

2APs 3APs 24Ps 3APs

Figure 3:FO height ratio between H2 and H1 in 2-AP
and 3-AP utterances at fast (left) and normal (t)jgh
speech rates.

fast normal

V2V

Figure 4:Vowel lengthening of V2 relative to V1 in
2-AP and 3-AP conditions at fast (left) and normal
(right) speech rates.

In line with our hypothesis, at both speech ratesnixed
models showed that H2 was significantly highertia 2-AP
condition than in the 3-AP condition (normal speeeite:
t=-3.67, p<0.05 fast speech raté=-9.43, p<0.05. Moreover,
V2 was significantly longer in the 2-APs conditithran in the

3-APs condition (normal speech réte-8.487, p<0.05 fast
speech rate=-3.250, p<0.03.

We then focused on the values of the first LH* padtker
the intermediate phrase boundary (Hpb). Figuredsvstratios
of the FO value for either H- (the last H targefdoe an ip
boundary) or Hpb, relative to H1, at fast and ndmate. Note
that Hpb was always lower than H-, hence downstéppe
relative to the register level of the first ip.

A mixed model was conducted for FO height ratiosen
H- and H1, Hpb and H1 with rate (normal vs. fagijje type
(H- vs. Hpb), vowel type (/i/ vs. /a/) and spealeD vs. CP)
as fixed effects and preceding consonant as rareffact. As
expected, for both speech rates, Hpb was signtficdower
than H- (for normal speech rates-5,26, p<0.05 for fast
speech ratd=-9.30, p<0.00).

fast normal

,,,,,,

ratios relative to H1

H- Hpb H- Hpb
Figure 5:F0 height ratios for H- and Hpb relative to
H1 for both normal and fast speech rates.

4. Discussion

Our results showed an interesting structuring dissquent
LH* rises within complex NPs and confirmed our main
hypothesis. Specifically, the target syllables wepreduced
with significantly higher FO values when associatgth an
ip-boundary (i.e. in 2-APs utterances) than wheinigrnal.
Moreover, greater lengthening of the vowel nucleias also
found for ip-final syllables as compared to norefirones.
Also note that both effects were found at both st normal
speech rates, though the FO difference was mor&eador
fast utterances, in which proportionally higherfiipal rises
were found. These results, in line with recent igsidon
prosodic phrasing in French [24,30], suggest thatgresence
of an ip boundary might not be restricted to marked
constructions as was previously proposed [4,10].

We hence propose that an ip-boundary might appear
within all focus utterances if both the syntactitusture and
the prosodic structure allow it. We specificallyioh that an

alignment constraint of the type (ALIGN-XP,R; ip,Rie.

“align the right edge of a syntactic XP with thght edge of
an intermediate phrase”, conspires to place arpimtlary at
the right edge of a major syntactic constituent mhecan be
phrased as at least two APs. We also propose tieatight
boundary of a non-final ip is signalled in Frentiiotigh a
rising contour due to the presence of an H- phesznt,
which is aligned with the last vowel of the phraBéferent

from [5], we propose that the H- tone does not rteespread
to the right, but can also be instantiated as ®rpglak target.
The H- tone seems responsible for blocking theaties

downstep of the subsequent LH* within the initigd, i
supporting the hypothesis of a return to the regigivel (total



pitch reset) set by the first LH* FO peak of theomation
phrase.

Moreover, our results appear to support the hymishef
partial reset after an ip boundary in French as tihe case for
several languages such as German [21]. The firét dfthe
second ip (Hpb) was in fact raised relative todbenstepped
value of H2 in 3-APs utterances, yet lower than(sltice Hpb
ratios were always below 1). The relative leveleafch H
target in 3 APs utterances is schematized in Fi§ure

Figure 6:Register downstep for sentences in which the
subject NP was uttered as 3 APs.

Therefore, we propose that an ip boundary, apan fr
being characterized by a return to the registeglleet by the
first LH* peak of the phrase, is also characteribgdpartial
pitch reset after the boundary itself. This is liwih recent
studies which support the idea of embedded registenstep,
i.e. downstep among accents can be embedded
downstep among larger prosodic domains [26,27,28N\fte
also that the height of the H- target is never bigthan H1,
which sets it apart from H% whose target is geherdile
highest within the IP (see also [7]).

Finally, our results also suggest that, at fasesperate,
downstep within and across the ip is reinforced reas
duration cues are less marked than at normal speseh
These results, in line with studies on duration scund
prosodic boundaries in French [24] seem to sugpertdea of
a complex marking of prosodic boundaries, and tbezeof
the interplay of different phonetic and phonologimzes.

5. Conclusion

In this study we show that, in French, a syntaxpdy

alignment constraint might be responsible for pigcan ip

boundary at the right edge of a major syntacticnioiauy in

prosodically complex NP subjects, i.e. made okasi 2 APs.
We also show that the right boundary of the ipigmaled by

preboundary lengthening as well as by the presefi@e H-

phrase accent, which would be responsible for bhack
recursive downstep of subsequent AP final risehiwithe ip.

We also found partial reset across the ip boundeiitgcting

an internal structuring of the Intonation Phraseé ampporting

the hypothesis of register level downstep. Thigaisen as
evidence that, at least in French, prosodic boueslareed to
be defined relative to both local and global cues.
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