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Abstract

The goal of the present paper is to study intenfeze
between French and English prosody. In order tdysthe
influence of the prosody on the second
pronunciation, FO slopes and vowel durations of st
syllables of prosodic groups were measured andyzeglin
the pronunciation of French native speakers spgakmench
and English, and of English native speakers spgakimglish.
Significant differences appear in our data betwdgenuse of
FO slopes by French speakers speaking Englishhendse of
FO slopes by English native speakers: most of ithe, tnon-
native English production of FO slopes is closerFtench
prosody than to English native prosody. For noriveat

(French speakers) vowel duration values are gdwperal

different from vowel durations in French data. Hoes they
are somehow closer to values produced by Engligivena
speakers.

Index Terms: prosodic interference of L1 and L2,
continuation FO slopes, vowel duration.

1. Introduction

Many studies focus on the issue of interferencéan§uages
in second language learning especially at the sehkevel.
However, transfer from the L1 language is an inguarfactor
also at the intonation level.

According to [9], a prosodic transfer can take fibven of
both phonological and phonetic interference. Phuogiobl
influence results from differences in the inventoof
phonological tones, their form, and the meanindggassl to
them. Phonetic influence, in contrast, stems frodiff@rence
in the phonetic realization of an identical phomital tone.
Furthermore, there is also evidence for a bi-dioeet
interference between languages: not only does Huence
L2, but L2 also has an effect on L1.

Contrastive research on prosody indicates that these
sharp differences between languages as far aspaarns of
accentuation at the utterance level are conceriiéis is
especially true for Germanic (e.g. Dutch, Engli€ierman)
and Romance languages (e.g. French, Italian, Spd8ish

French uses a combination of segmental and tores ttu
signal prosodic phrases, and differs in this resfemm a
language like English, which relies almost exclagivon
tonal boundaries [7]. In French, lexical stress niwstly
guantitative [4] and the final syllable is the oméhich
undergoes a potential lengthening. However, lenmtige of
the last syllable of the word corresponds alsoreneh to final
(pre-boundary) lengthening, which concerns rhyttamd is
not an accentual lengthening as in English [1].

French is generally considered as a language witstlyn
‘rising’ FO patterns accompanied by a lengtheniridfimmal
syllables. According to [11], the French ear isined to

perceive risingontinuationF0 patterns at the end of prosodic

phrases: each prosodic phrase inside a sentends tierend

language

with a high rise (Delattre’sontinuation majeurg or a smaller

rise (Delattre’scontinuation mineure The French prosodic
phrasing was described through a functionalist @ggr by

Delattre [2]. Though complemented by more recentlies

[5,6], Delattre’s works still remains a reference $tudies on
French prosody.

2. Goal of the study

The aim of this study is to investigate to whateextthe
prosody used by French speakers when speaking sBnigli
influenced by French prosody.

The prosodic interference between L1 (French) ag@d L
(English) languages is studied here using some rnetu
prosodic patterns in non-conclusive clause positioim
French spontaneous speech data, a melodic risenisraly
produced at the eraf A in juxtaposed declarative clauses (i.e.
AB, where A and B are clauses linked byuamarked
discourse relation).It indicates that A is an unfinished
constituent at the discourse level, and that itlo@associated
with the term of Yrouping” or "major" continuation
contour, according to Delattre's approach. In Delattre&oty
of French intonation, a categorical difference ionation
patterns is expected between minor and major caaiion
patterns, which are syntax-dependent. Furthernamegrding
to Delattre, major continuation patterns are oniging,
whereas minor continuations can show rising orinfgll
patterns.

The goal of our study is threefold: first, we intigate
whether contrasts between major and minor contiowat
patterns are gradient or categorical, that is, khdretthe
differences between these patterns are significgatpondly,
we examine to what extent the use of ‘raising’ Bftgrns in
L1 influences the pronunciation of French speaketgen
speaking English. In fact, a transfer between Hreaod
English prosody can be expected, as continuatiorsléfes
are essentially rising in French while they aredprainantly
falling in English (American English, [3], British niglish,
[8]). Finally, we examine whether there are sigmifit
differences in the use of vowel durations on prasod
boundaries in the pronunciation of native speakerench
and English) speaking L1 and French speakers gspgaki
English (L2).

3. Methodology

In order to study continuation FO patterns undemtradled

conditions (minor and major continuation patterepehding
on the syntactic structures of the sentences),barddory

corpus was preferred to a corpus of spontaneowexBp&hus,
it allows one to gather all the syntactic strucsuoéinterest in
a small number of sentences and to control at dngestime
the length and the phonetic content of the targetisiused to
measure the required prosodic parameters (FO slapds
vowel lengths). The syntactic structures of thenEheand



English sentences are identical. Therefore sinigariin the
use of FO patterns can be expected between Frendh a
English sentence sets.

3.1.Corpus

The corpus used in this study contains 40 shorteseas
belonging to the following 8 syntactic categorigébe target
words of the study, on which the prosodic patteans
calculated, correspond to the words underlined iandold.
Some examples are:

. (CAP). Continuative configuration at the end of fivst
clause in a two clause sentence, without any coatidig
conjunction: “Il dort chezMaria, il va finir tard. / He'll
sleep aMaria's, he'll finish late.”

. (CAOQ). Continuative configuration at the end of fiirst
clause in a two clause sentence, with a coordigatin
conjunction: “Il dort chezMaria car il finit tard. / He'll
sleep aMaria's because it's too late.”

. (CIS). Continuative configuration on a subject NRes
agneauxont vu leur mere/ The lambshave seen their
mother.”

. (CIA). Continuative configuration on a NP subjeatthe
first clause of a two clause sentencBo$ amisaiment
Nancy parce que c’est joliQur friends really like Nancy
because it’s pretty.”

. (QAS). Question configuration at the end of a oaud
dort chezMaria ? / Will he sleep ataria’s 7’

. (QIS). Interrogative configuration on a simple sdbjNP:
“Qui a appelé?Nos ami® / Who has phoned®ur
friends?”

. (DIS). Short declarative sentenceNbs amis / Qur
friends”.

. (DAS). Longer declarative sentence: “Il dort cihdaria. /
He'll sleep atMaria’s”.

Two kinds of non-conclusive FO slope configuratiomse
studied here on two levels. First, on the syntalegtiel: the
slope of the final segment of a subject NP in alatative
sentencefollowed (CIA) or not (CIS) by another sentence.
Second, on the discourse level: the slope of ti@ Begment
of A in a two clause utterance AB, where ahd B are
declarative clauses connected by a discoursear|atiarked
(CAO) or not (CAP) by a conjunction.

The sentences used should allow one to investigate:

- Whether final FO slopes measured on sentencesewhe
we expect a minor continuation (CIA-CIS) are diffaréiom
those measured on juxtaposed sentences (CAP) atehses
with a coordinative conjunction (CAO) (a major conftion
is expected in both, as claimed by Delattre);

- Whether slopes measured on paratactic sente@éd?)(
are different from slopes measured on sentence$ wit
coordinative conjunction (CAO) and whether slopessneed
on one-clause sentences (CIS) are different fronpeslo
measured on two-clause sentences (CIA);

- Whether continuative slopes of rising CIA-CIS are
different from interrogative slopes measured onirapke
subject NP (QIS) and whether continuative slopesisifig
CAO-CAP are different from interrogative slopes mead at
the end of a clause (QAS);

- Whether continuative slopes of falling CIA-CIS are
different from declarative slopes measured on short
declarative sentences (DIS) and whether continealivpes of
faling CAO-CAP are different from slopes measured
longer declarative sentences (DAS).

3.2.Recording protocol

The same 3French native speakers recorded the French
and the English non-native corpora. Around 40 mdedr
occurrences are obtained for eashntence type with 5
different sentences péype (see above). During the recording
sessions, sentences were presented with a smalfipten
explaining a context in which the sentence couldutiered.
The context and the sentences are displayed byetioeding
software used. While recording the corpus, speakers able
to listen to their recordings and record a sentegzen when
they found their pronunciation unnatural. A sesefitences is
recorded by each speaker: every sentence is retdyl¢he
same number of speakers and every speaker utsanstence
only once.

The English sentences uttered by French speakers ar
compared to the sentences uttered by a native dbngtintrol
group of 20 speakers. The control group recorded th
sentences under the same circumstances as thenFpenp.
However, every English speaker uttered every sentefithe
corpus, which increased the total number of reabrde
sentences of the English database.

3.3.Segmentation and annotation of the speech
signal

Each speech signal was automatically pre-segmemedhen
manually checked by an expert phonetician usinggaab
editor software. Intonation slopes are computedegsession
slopes (RslopeST) using FO values in semitones at&tim
every 10 ms. Slopes are calculated on the lastgiables of
the target segments (in underlined bold characters

paragraph 3.1) of every senten@rations of the last vowels
are calculated for each target word and are noredlby the
mean value of the vowel duration obtained for exemnytence.

3.4. Statistical analysis

FO slope data are analyzed by fitting mixed linesgression
models (R packagdmed. Using this approach, one can
contrast the different configuration types and shtve
differences that are significant and those thanategfunction
glht, packagamultcomp. Vowel durations are analyzed using
ANOVA 2.

4. Results analysis

4.1.FO0 slopes

The statistical analysis shows that in French,esa@s where
we expect minor FO pattern, continuation patte@B\{CIS
sentence types) have mostly rising FO patterns (99%e
major continuation sentence types (CAP-CAO) have also
rising FO slopes (59 %); but there is a significéifference
between sentences with coordinating conjunctions GiCA
containing 73% of rising FO slopes, and parata(GéP)
sentences containing only 46% of rising FO slopes.

In English data produced by French speakers, minor
continuation sentence types (CIA-CIS) have mainlingid=0
patterns (69%) but also more falling patterns (318&h in the
French corpus. FO slopes on major continuation (C&)
sentence types are rising for 41 %, but, unlikEnench, there
is no marked difference between FO slopes in jwodeag
sentences (CAO, 42% rising slopes) and FO slopes in



sentences containing coordinating conjunctions (C3P %
rising slopes). (@
In English data produced by English speakers, the F
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“rising” FO patterns (especially in Cl sentences rghminor 4 SCn
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more “falling” FO patterns especially in CA (major o 10 20 30 a0
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The prosody of French speakers speaking English is ©
influenced by the French prosody: FO slope valuesiuated
between the French and English native pronuncisti@ee -
Figure 1): there are more rising (CI-CA) FO pattetimasn in
our native English data but less than in French.dat

However, our results do not confirm Delattre’s giahat
FO patterns are exclusively rising on major cordiian
prosodic boundaries. In fact FO patterns in CA tgpetences
(where major continuation FO patterns are expedesmore
often falling than FO patterns in Cl type sentenfshere
minor continuation FO patterns are expected).
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4.1.1. FO slope contrasts

A more detailed analysis is obtained by studyingskEpe I ) a0
contrasts.
In the French corpus, slopes measured on minor

continuation (CIS-CIA) sentence types are not sigaiftly

Number of occurrences

Figure 2:F0 slope values for theé'test group for the 3

different from juxtaposed sentence types where majo corpora () native French speakers, (b) French sees

continuation slopes (CAO) are expected, althougly tre speaking English, (c) native English speakers

significantly different from slopes measured onternes with | L .

R : . . . : n the pronunciation of the English corpus by Frenc

coordinating conjunctions (CAP) (see Figure 2 (Bpither is . - .

there a siggnificzint differe(nce t))e(tweengslopes( r)?redsunn speakers, FO slopes measured on minor continuséintence

these two sentence types (CIA-CIS) (where minor types (CIS-CIA) are not significantly different frosentence

€ W yp W ' types where major continuation slopes are expe@fsO-

continuation slopes are expected). However, theesiof the CAP). Unlike in the French corpus, slopes measured o

Iar:ter :rel significantly higher than tge slofpes smeedhon paratéctic sentence types (CAP) and sentence wjthsa

short declarative sentences (DIS) and significalatiyer than P : . L )

the slopes measured on sim[()le sLbject ng ques@IS. On coc_)rdlnatlve conjunction (CAQO) are not significandlijferent,

the other hand, slopes measured on juxtaposed nseste V\;hlﬁh mea(r;s that speakers are(less |nf|uenc?g)d)aprﬂesence

S of the coordinative conjunction (see Figure 2 .
CAP) are significantly lower than those measured on : .
gente)nces Withgcoordina){ting conjunction (CAO). 'T‘ thg control group (English speakers)z slgpespMOr
Figure 2 compares FO slope values for the 3 coriora continuation sentence types (CIA-CIS) are signifigahigher

sentence typesyY axis corresponds to RslopeST value than slopes measured on major continuation sentypes

(RslopeST = slépe of the regression line of thehpitdata (CAO-CAP) and are also significantly higher than psie
measured on short declarative sentences (DIS). taweo

gglsnetfve;?ioiingg;;?@oiﬁ?i :ri(lsgge:\?;trii?]?ng ordering  of significant difference is found here between minor
P ) continuation slopes (Cl) and slopes measured ont shor



questions (QIS). English speakers (like French legrsa
speaking English) do not utter juxtaposed senteriCesP)
differently from sentences containing coordinating
conjunctions (CAO) (see Figure 2 (c)). Furthermarajor
continuation slopes (CAP-CAQ) are not significantiffedent
from slopes measured on longer declarative serdge(izaS)
and interrogative (QAS) sentences. Table | givesnae
synthetic view of the analysis.

Table I.Contrast tests: Comparison of FO+ marks
significant differences

Test I: CAO-CAP-CIS-CIA

Fr_Fr Fr_Eng Eng_Eng
CAP-CAO ++
CIA-CAO ++
CIS-CAO ++
CIA-CAP ++ ++ ++
CIS-CAP ++ ++
CIS-CIA
Test Il: CAO-CAP-DAS-QAS
Fr_Fr Fr_Eng Eng_Eng
DAS-CAO ++
DAS-CAP
QAS-CAO ++
QAS-CAP ++ ++
Test lll: CIS-CIA-DIS-QIS
Fr_Fr Fr_Eng Eng_Eng
DIS-CIA ++ ++ ++
DIS-CIS ++ ++
QIS-CIA ++ ++
QIS-CIS ++ ++

Finally, it is worth mentioning that in French cagpthere
are more significant contrasts than in English osrpttered
by French and English speakers (9 vs. 6 out of 14).

4.2.Vowel duration analysis

The other major parameter of the continuation deatan in
French is the duration of the last (stressed) sileespecially
of its nucleus. Therefore, in addition to FO slgpeswel
durations of the last vowels in the target wordsalso shortly
analyzed. Vowel durations measured in the 8 seatéymes
are compared for the three groups of speakers laynsnef an
ANOVA, in order to test whether the duration diffaces are
significant or not. It turns out that vowel duraifoin the
pronunciation of French speakers speaking Englise a
significantly longer than vowels on prosodic bounes
measured in French, except vowels in short quest{@iS)
and declarative final sentences (DIS). Although nEhe
speakers use vowel durations in English differerftiym
English native speakers, their use of vowel dunration
English is even more different from their use ofweb
durations in French (significant differences in &ntence
types, indicated by ellipses in Figure 3).

250

= French
= English_L1
English_L2
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o
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Figure 3:Mean duration values on last syllables of target
words — significant differences between English L1
&L 2 are indicated by ellipses.

5. Conclusions

In the present study, we examined whether confioiat
FO slopes and vowel durations are produced in dasinvay
in French and English by native (French & Englishgakers
and by non-native speakers (French uttering English
sentences). The data show that prosodic similariteamain
between L1 and L2, especially in the use of cortiive FO
slopes. As for vowel duration, the English voweidths for
French speakers speaking English are more différent the
French vowel lengths in our French corpus (disivect
differences found for 8 sentence categories) tham fthe
English vowel lengths (distinctive differences fduffor 5
sentence categories only).

Since the analysis carried out in this study isesally
statistical, it would be useful to supplement it Aymore
qualitative study.
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