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Abstract

This paper presents a corpus study that investigite question of word order
variations (WQV) in spontaneous spoken French emdansequences on the parsing
techniques that are used in Natural Language PsimgesNe have studied four task-
oriented spoken dialogue corpora which concernegifit application tasks (air
transport or tourism information, switchboard callfwo corpora concern phone
conversations while the other two correspond teafimteraction. Every word order
variation has been manually annotated by 3 expéstgwing a cross-validation
procedure. Our results show that, while convereatispoken French should be
highly affected by WOVs, it should also still benstdered as a rigid order language:
WOVs follow some impressive structural regularitydathey result very rarely in
discontinuous syntactic structures. As a resulf-pijective parsers remain well
adapted to conversational spoken French.

1. Introduction

The development of speech technologies would nate Haeen conceivable
without the availability of large speech corporaork the turn of the millennium,
numerous electronic corpora have been constitwedllfii the needs of speech
processing. They concern audio file collectionseégh corpus), as well as speech
transcripts (spoken language corpus). As a rabgltspeech modality of an increasing
number of idioms can now be studied through thesssources. It is, therefore,
disappointing to observe that the availability lwktinteresting material did not really
lead to better knowledge of spontaneous spokenayey

This situation should be easily explained: speechriologies use in a large extent
data-driven techniques (stochastic models, neuratwarks, support vector
machines...) which consider corpora only as traindada. Their aim is not to
understand the language they are working on, butge a blind but efficient
algorithm to adapt at best a model to some reptahem data. These data-driven
approaches have definitively shown their efficienaithough speech technologies
have suffered for years from a damning lack of sbhess, they have enabled the
emergence of a new industry offering a large parietpplications. This is why
knowledge-based systems, which contrariwise aredoasm an explicit linguistic
description, have been taken away from speech &ralsprocessing. However,
linguistically motivated approaches still have &ufe in natural language processing
where it has successfully challenged data-drivepragches in a great number of
applications (POS tagging, text retrieval, automatianslation, named entities
detection...). It is not insignificant to quote thgdoken language processing is also



concerned by these successes of knowledge-basedaapps: for the time being,
Markovian models have not revealed a significarpesiority on grammar-based
systems in spoken language understanding (Paietuset al 1994, Villaneau &
Antoine 2009), and most of the research on stochd&tlogue modelling have been
abandoned.

The aim of this paper is precisely to show how aerfinguistics can help spoken
language processing by providing knowledge-basetsepa with some useful
linguistic description. More precisely, we will iestigate the question of word order
variations which is of first importance for spokanguage parsers.

2. Word order variations and parsing of conversatinal spoken French

Word order variations (WOV) have frequently hel@ thttention of linguists, as
well as computational linguists. Following the peening work of Tesniere (1959),
word order variations were, for instance, a centlaiment in the debate between
dependency grammars and Chomsky’'s phrase gramrivbme recently, several
formal studies (Pollard, Sag, 1994; Rambow, Jo§94]1 Holan et al. 2000) have
demonstrated that every parsing formalism (linkngrars, TAG, HPSG, LFG...)
handles different kinds of word order variations.

In particular, one can distinguish between two kiraf word order variations
(Hudson 2000, Bartha et al. 2008)frong variations lead to the apparition of a
discontinuity in the dependency structure of theerahce, whileweak variations
keep this structure continuous.

() on aun tarif plus intéressant pour Londresmaintenantjui est nouveau
(AirFrance.ll.33)
(Transl.)we havea fare more interesting to Londonowwhich is new

In the example (1), the extraction of the adveol separates the relative clause from
its antecedent, thereby splitting the syntactigcitire of the utterance.

Such discontinuous structure can not be parseddjgqiive formalisms such as
dependency grammars (Holahal. 2000). A precise knowledge on how word order
variations occur in a considered language showdetbre shed light on the choice of
an adequate parsing formalism in a useful way. @ensg human-machine dialogue
applications, this paper investigates this questiortonversational spoken French. It
is a common practice to distinguish between freegid word order languages (Hale
1983, Covington 2000)Vritten French is usually considered, in its wnttaodality,
as a rigid order language. However, our observatiom task oriented interactions
tend to show that spontaneous spoken French pseadngher variability. This study
aims at quantifying this spoken influence. Morecgsely, we have carried out a
guantitative corpus study to answer the followingstions:

- To what extent is conversational spoken Frenchewed by WOV?
Do these WOV follow some general structural tendesic
- Do language registers (Biber 1988) have an inflaearc WOV?



- What is the average frequency of strong variatiang, consequently, are
projective formalisms adapted to the parsing df-@msented conversational
spoken French?

3. Corpus study: methodology

3.1. Corpus collection

To reach some inter-register genericity, our stutestigates WOV on four task-
oriented spoken dialogue corpora (Table 1) whialiceon three application tasks:

« air transport reservation (Air France Corpus)
« tourism information (Murol corpus and OTG corpus)
« switchboard calls (UBS corpus)

Three corpora (Air France, Murol, UBS) concern phaonversations while the two
others correspond to direct human-human interaction

Corpus Overall Number of | Number of | Number of Media Task
duration dialogues | speech turns words
Air France n.c. 103 5,149 49,700 Phone Air transport
information
Murol n.c. 9 1,078 13,500 Phone Tourism
information
OoTG 2 hours 315 n.c. 25,000 Direct Tourism
information
UBS 1 hour 40 n.c. 10,000 Phon¢  Switchboard call

Table 1 - Synthetic description of the studied corpora

The Air France corpus was collected in the 19909Viayie-Annick Morel (U.
Sorbonne Nouvelle) and transcribed under the sugpernvof Pierre Nerzic (IRISA). It
contains real conversations between the Air Fraalecentre and different customers
who would be either a private individual or a tlazgent. The dialogues exclusively
concern flight reservations. The audio recordingsthes corpus are no longer
available, unlike the orthographic transcripts.

The Murol corpus was collected and transcribedheyGLIPS-IMAG (now LIG)
laboratory (Bessac, Caelen 1995). It concernsaot®n between two subjects who
are simulating a real phone conversation betwetauiast and the receptionist of a
tourism office. According to the followed scenaribg dialogue should concern the
resolution of a localisation problem (evghere is the zoological padituate®) or the
definition of a one-day activity schedule (eage there interesting things to do with
children in your towfl). Once again, the audio recordings seem to lebldsthe
transcripts are still available.

The OTG Qffice du Tourisme de Grenobleorpus was collected by the CLIPS-
IMAG and transcribed by the VALORIA laboratory (Mias et al. 2002). It contains
hundreds of real dialogues between tourists arteptionist of the tourism office of
Grenoble. The microphones were hidden during thlerdeng: the tourists were



informed of their existence at the end of the cosaon. The corpus is distributed
freely on theParole Publiquewebsité.

Finally, the UBS corpus was collected and tranecditby the VALORIA
laboratory. It concerns real phone conversationsvden individuals and the
receptionist of the switchboard and reception effaf a university. The dialogues
concern various topics, from a simple switchboamguiry (e.g.may | talk to Mr X
pleas@ to a complex schooling question (e.dnave a problem, the elective module |
have passed does not appear on the transgriptss corpus is also distributed freely
on theParole Publiquevebsité.

3.2. Corpus annotation

The speech transcripts of the four corpora haven lz@motated to carry out a
quantitative analysis on word order variations. Thdomatic annotation of such
phenomena is beyond the current state of the aratmral language processing. As a
result, every word order variation has been maguahnotated by 3 experts,
following a cross-validation procedure. Such anaation represents an important
workload, which explains why our study is restricte these four corpora (around
100,000 words). However, the results that are ptegein this paper have been
validated by a statistical test of significancaad&int, Wilcoxon-Mann-Whitney g2
test (Dudewicz, Mishra 1988). More precisely, everyrd order variation has been
described with four complementary features:

Direction: does the variation correspond to an ante-posiioa post-position?
The French language follows a standard SVO ordar.iristance, the example (2a)
represents the standard order while (2b) corresptma@n ante-position of the object
Alice and (2c) to a post-position.

(2a) Je rencontrerai Alice demain
(Transl.) will meet Alice tomorrow
(2b) Alice je la rencontrerai demain
(Transl.)Alice | will her meet tomorrow
(2¢) Je la rencontrerai demain Alice
(Transl.) I will her meet tomorrow Alice

Type: from a structural point of view, four main typesword order variations
should be distinguished in spoken Frenoliersionscorrespond to a simple move of
the shifted element (3b), whilmarked extractiongome with a pronoun whose aim
seems to recall the element at its standard place While these extractions are
lexically marked, presentative structuresare syntactically marked. Typical
illustrations of this kind of variation are cleBd) and pseudo-cleft sentences (3e).

(3a) Je rencontrerai Alice demain
(Transl.) will meet Alice tomorrow
(3b)  Demainje rencontrerai Alice
(Transl.)Tomorrow | will meet Alice
(3c)  Alice jela rencontrerai demain
(Transl. Alice | will her meet tomorrow
(3d)  C’est Alice queje rencontrerai demain
(Transl.)It is Alice that1 will meet tomorrow
(3e) Celle queje rencontrerai demairiest Alice
(Transl.) The onewho | will meet tomorrowt is Alice



Finally, the last type of WOV is calleninary sentencesince the spoken utterance
appears to be completely spit in two or more fragiméhat do not share any syntactic
relationship:

4) Mon vélo le rouge la roue arriere elle@svée
(Transl.My bike the red one the rear wheel it is flat

Syntactic function of the shifted element we have decided to classify the
different functions that exist in French into falifferent categories:

- subjectswhich cannot be considered as ordinary argumerisench, since
the verb always agrees in gender and number watisubject,

- valence argumentshich are the compulsory complements subcategblige
the verb,

- modifierswhich usually correspond to adverbial complements,

- phrase complementghich should be considered as modifiers of the whol
speech turn rather than a direct complement oé¢hle.

The examples below illustrate these different sibums (5a: subject, 5b: argument, 5c:
modifier, 5d: phrase complement)

(5a) Jean il est parti
(Transl.John heis left
(5b)  Le gateauil I'a mangé
(Transl.)The cakeheit ate
(5¢) Lelundi je ne travaille pas
(Transl.)On Monday! do not work
(5d) L’avionévidemmentsera plus colteux
(Transl.) The planeobviouslywill be more expensive

Discontinuity: finally, we will also note if the observed wordder variation
results in a discontinuous syntactic structure ot. ©ne should be aware that if
binary sentences always present a discontinuigypther kinds of WOV should lead
to a discontinuity as well. See, for instance, ¢kample (1) where the displacement
of the modifiemow corresponds to a simple inversion.

4. Annotated corpus analysis: results

We have carried out several quantitative analyseerége frequencies and
standard deviation, statistical distributions...) the annotated corpus to draw a
precise picture on how WOV occur in conversatiapaken French. Every individual
analysis has been conducted on the four corporaaith a certain amount genericity.
Some analyses deal with a unique annotated featioree, while the other ones
combine several features in order to study theituaduinfluences. This section
describes the main results provided by this cogmagysis.

4.1. Frequency of occurrence of WOV

Table 2 presents the average frequency of occuerehword order variations on
the four corpora. This frequency has been compasetie percentage of speech turns
that have at least one WOV. Standard deviationoisnted on the basis of a per-



dialogue distribution. Likewise, minimum and maximucorrespond to the extreme
variations of the frequency on every individualldgue. For instance, at least one
dialogue in the Air France corpus presented no W@¥Wile in another dialogue,
around 3 speech turns over 10 were affected by ¥ WO

Corpus Average frequency Standard deviation Minimum Maximum
Air France 13.6 % 10.5 % 0.0% 30.8 %
Murol 25.6 % 10.2 % 10.2 % 37.5%
oTG 13.5% 11.7 % 0.0% 50.0 %
UBS 12.2 % 7.1 % 0.0 % 22.1%

Table 2 —Frequency of occurrence of WOV (% of affected spaerns) in the four corpora.

Generally speaking, these results show that coatieral spoken French should
be highly affected by word order variations. On #éiverage, from 12.2% to 25.6% of
the speech turns of our corpora are affected dgast one WOV. One should also
note that the average frequency noticeably vanas fone dialogue to another and
from one corpus to another as well. This obsermaisoquite intuitive, since word
order variations are usually motivated by a tomsedion whose need is directly
related to the evolution of the dialogue. Cleatttgre is a positive correlation between
the frequency of WOV and the interactivity of theldgue. For instance, WOV are
twice more frequent in the Murol corpus than in thiber ones. Now, we have
observed that the interactivity was significantlygher in the Murol corpus
(overlapping speech turns are, for instance, vesguent). One possible reason for
this higher interactivity is certainly that the ldigues were simulated in the Murol
corpus. As a result, the interaction was more m#drand less civilized than in the
real dialogues.

4.2. Direction of WOV

Table 3 gives the distribution of word order vagas according to their direction.
The percentage of both variables Ante-positialeéh il est partf (Transl.) John he
is left) and Post-position*(l est partiJean' (Transl.)he is left John) is given for
each of the corpora. Since the sum of these twahlas is equal to 1, Standard-
Deviation (as previously counted on the basis @eedialogue distribution) is the
same for two of the variables.

Corpus Ante-position Post-position Standard-Deviation*
Air France 82.5% 175% 20.4 %
Murol 85.5% 14.5% 8.7%
OTG 87.9 % 12.1 % 16.9 %
Accueil UBS 89.3 % 10.7 % 17.7 %

Table 3 -Distribution of the wov according to their direatio

! The standard deviation of the ante-posisition post-position is of course the same as P (amséipn) =1 - P

(post-position)



The table shows a strong pre-eminencéite-positionon Post-position Results
are stable, with percentages of Ante-position betw&?2.5% and 89.3%.

These results are not surprising sinéate-positionis a classic way of
topicalization in spoken French, as is shown in shedies of linguists who have
studied spoken French, such as Claire Blanche-Bestee and Francoise Gadet
(Blanche-Benveniste 1998, Gadet 1989). Accordmdst Pekarek-DoehleAnte-
position is also used to intensify interaction between #ipeakers of a spoken
dialogue: by signalling the link with the spokenpesssion in the previous turn, it
points out the legitimacy of talking to the speaffeekarek-Doehler 2001).

4.3. Syntactic function of the extracted element

Table 4 shows the syntactic function of the exgdatlements. The four chosen
categories ar8ubject, Valence argument, ModifemmdPhrase Complementheyare
described section 3.2. The results are not @8 oleas stable as those related to the
direction of WOV: from 25.4% to 42.5% f@&ubjectfunction, from 5.3% to 15.3%
for Valence argumenfrom 21.4% to 27.4% fokodifier and from 20.3% to 45.8%
for Phrase Complemenffo have a clearer view of these results, Figurgides a
representation of them as a diagram.

Corpus Subject Valence argument Modifier |Phrase complement
Air France average 30.7 % 12.0 % 27.4 % 30.0 %
Murol average 254 % 53% 23.5% 45.8 %
OoTG average 42.5% 11.8% 25.4% 20.3%
Accueil average 34.4% 15.3% 21.4% 29.0%
UBS

Table 4 - Syntactic function of the extracted elements.

60,00%

40,00% _‘ O Subject
H Modifier
0O Phrase complement
20,00% O Argument
0,00% _‘ ; —‘ : : —‘
Air France Murol OTG Accueil UBS

Figure 1 — Syntactic function of the extracted elements amgrdm.

In spite of the differences between corpora, we chbgerve that thé&ubject
function is the most frequent in each of them. Mudifier function comes second,
except in the Accueil UBS Corpus, while tAegumentfunctionis the less frequent,
except in the OTG corpus. While the ord&arbject, Modifier, Phrase Complement,



Argumentis not always strictly respected, no corpus redByiates from it. It can
therefore be regarded as a significant tendency.

The pre-eminence of th8ubjectfunction is not surprising. In many cases, the
subject of a sentence is related to its topic.&hogxtraction of this subject is used to
topicalize this subject, as in (6a), or to presgrts in (6b).

(6a) @ Cargoil estlalaouilyalalala demoiselle [OTG]

(Transl.)rhe Cargo itis there there where there is the the the yoady.|
(6b) j'ai mafille qui s'est inscrite [Accueil UBS]

(Transl.) have my daughter whaoegistered

Since subject extraction is #&mnte-positionin most of the cases (90%) and since
the pattern used is of an SS'OV form, the baser o840, is strictly respected.
Syntactic functions which come behind t8abjectfunction in terms of WOV are
Modifier and Phrase ComplementBoth can be found in variable positions of a
sentence in French. The ante-position or postiposivof a Modifier (7a) or of a
Phrase Complemel(7b) can be used to emphasize this element, widpecting the
canonical word order SVO.

(7a) avant le six juinelle a di d@ valider un de trois voej#ccueil UBS]
(Transl.)before six in June she had to to validate oné&fea wishes.

(7b)  eta ce moment-lavous aurez une heure et une datecueil UBS]
(Transl.and at this moment you will have an hour and a date

Argumentis the less frequent of syntactic functions usedWuord Order
Variations (WOV). This type of WOV can be prejudicito base order SVO and
sophisticated structures may be observed. In miofteocases, argument WOVs are
used for topicalization, as in the following exae®l(8a), (8b) and (8c). In both ante-
position, as in the example (8a), and post-posites in (8b), we havenarked
extractions with a pronoun found at the right place of thguanent. Speech turn (8c)
is an example of post-position WOV in an interrogatsentence. In spoken French,
the mark of interrogation is intonation only in rmad the cases, preserving SVO
order, while according to grammatical rules, theglit* form of interrogation is
inversion, with VSO order. According to F. Gadehe tintonation form of
interrogation, nametbtal formby F. Gadet, can reach 95% of the interrogatianre i
speech corpus (Gadet 1989): a clue to the prefereinspoken French for SVO order.
In example (8c), SVO order is respected but thesragmt is announced by the
pronoun (fes”) for topicalization on the object of the search.

(8a) la'Science en fétehon non orl'a pas recu [OTG]
(Transl.}he “Science in feast’ho weit not received

(8b) vou$ avez pagelui-la [OTG].
(Transl.)}You have not that one

(8c) ou voutesrangezvos grands sacs poubellgé\ccueil UBS]
(Transl.where you tidy uphem your big bin liners

4.4. Syntactic function and WOV type

The results presented in this section are relatal®V type:Marked Extraction,
Presentative Structure, Inversi@amdBinary according to syntactic functios(bject,
Argument, Modifierand Phrase Argumeitof the extracted element. These WOV
types are described in section 3.2. One of ougablves is to investigate the validity



of our previous assumption according to which,gaken French, the canonical order
SVO is preserved in most of WOV.

Table 5. shows WOV type related to tBebjectfunction by opposing both types
MarkedExtractionandPresentative Structuréo both typednversionandBinary.

Corpus Extraction + Presentative Inversion + Binary
Air France 95.4 % 4.6 %
Murol 100.0 % 0.0 %
OTG 97.1 % 29%
Accueil UBS 100.0 % 0.0%

Table 5—Subjectfunction and WOV type.

In each of the four corpora, a very strong pre-emie ofMarkedExtraction and
PresentativeStructuretypes may be observed for tBebjectfunction. In both types,
Presentative Structur€@a) or Marked Extraction(9b). Ante-positionis a common
rule.

(9a) c'est lui quil'avait remplacé¢Accueil UBS]
{ransl.)it is him whohad replaced her

(9b) la dame elleveut quelques renseignemefiscueil UBS]
(Transl.Jhe lady shevant some information

In both examples, (9a) and (9b), the main pattei®'$VO: S' is a presentation in
(9a) and a noun phrase in (9b), and pronouns arelfo the canonical place S of the
element. So, both correspond respectively to aasyistand a lexical marking, which
aims at recalling the standard SVO order.

The following table (Table 6) is related to the W@xpe for the less frequent
syntactic function: théA\rgumentfunction. Since such WOV can violate SVO order,
their examination is especially interesting for quirpose. As in the previous table,
both Marked Extraction and PresentativeStructure types are opposed to both
InversionandBinary types.

Corpus Extraction + Presentative Inversion + Binary
Air France 67.3 % 32.7%
Murol 77.3% 22.7%
oTG 80.3 % 19.7 %
Accueil UBS 60.0 % 40.0 %

Table 6— FunctionArgumentand WOV type.

Pre-eminence of botiMarked Extraction,as in examples (9¢) and (9d), and
Presentative Structurgs in example (9e)s less clear than fahe Subjecftunction
and the results are more corpora dependent. Neless) with numbers between 60%
(Accueil UBS) and 80.3% (OTG), these two typesaweays more frequent that both
Inversion(9f) andBinary (9g), whose frequency is contained between 19.6p(s
OTG) and 40% (corpus Murol).



(9¢) sles dipldmeson pouvait venitesretirer.. [Accueil UBS]
Transl.)if degreesve could come to remotteem.

(9d) vous pouvez pds perdrecelui-la [OTG]
(Transl.you can not lose it that one.

(9e) c'est ce qug'ai fait[Accueil UBS]
(Translit is whatl made.

(9f) OUIAES elle a eu [Accueil UBS]
Transl.)yesAES she has passed.

(99) c'est pour quand votre locationvous m'avez difOTG]
Transl.)it is for when your rentyou said to me.

In both examples oArgumentWOV: (9c) for Ante-positionand (9d) forPost-
position a pronoun marks the right place of the argum&hese pronouns act as
French clitics and are therefore regularly locaideetween subject and verb. In
Presentative Structurée), we have an SVO order in the first part of seatence
“c'est ce guk followed with the canonical order OSV relatedraative clauses in
“que jai fait”. This order is due to the dual role (pronoun aondjunction) that
relative pronouns play in French. It doesn’t copexl to the standard SVO order of
principal clauses. This is why popular French redaclauses try more and more
frequently to avoid this particular structure: #ample, a form such de'est cela
que je l'ai fait” (Transl. it is it that | made it) can be found (Gadet 1989). In this
example, the use of the pronodh’ ‘makes it possible to replace OSV order by SOV
order. InBinary WOV as (9f), SVO order is meaningless, since glodaitence
structure is broken. Besides, suslgumentinversions are unusual: such an alteration
of the canonical SVO order is rather shocking fofranch speaker, and only the
pragmatic context (all the interaction is about tA&S” diploma of the student)
should motivate this specific WOV.

As a conclusionArgumentWOV are less common thaBubject, Modifieror
Phrase ComplementWOV and in most ofArgumentWOV, we havemarked
extractions with the use of pronouns to preserve canonicadwwder. In French,
neverthelessirgumentinversions can break canonical word order and epdkench
parsers have to take into account these typesasfgrghena.

On the oppositeModifiers are not directly concerned by SVO canonical order.
One should, therefore, expect the Modifier WOV ao¢ based on the same types.
Table 7 precisely shows the WOV types related e&oMbdifier function It opposes
inversions with the other kinds of variations.

Corpus Inversion Others
Air France 96.8 % 3.2%
Murol 93.5% 6.5 %
OTG 78.2 % 21.8%
Accueil UBS 89.3 % 10.7 %

Table 7— Functionmodifierand WOV type.
In all corpora, we note a predominancerafersionwith regard to other WOV types.

(10a) la je suis a LorienfAccueil UBS]
Transl.)now | am at Lorient



(10b) actuellementj'ai des problémes d'intern@ccueil UBS]
(Transl.Actually | have some problems with internet.
(10c) vous prendrez votre billet a I'aéropditectement [Murol]
(Transl.You will take your ticket at the airport directly.
(10d) c'estala TAGque pouvez [...] vous pouvez la retif@TG]
(Translt is at TAG you can [...] you caemove it.
(10e) c'est ou queje peux me renseigner [OTG]
Transl.)It is where that | can inquire.

For instance, in (10a) and (10b), we havénaersionwith ante-position. In (10c),
inversion is created by post-position. Medifiers are not directly concerned by SVO
canonical order, one should easily understand Madifiers WOV are frequently
achieved by a simple inversion. In the last twonegies (10d) and (10e), WOV type
Is Presentative structuréclef sentences)ith ante-positionBut it would be possible
to find also a simple inversion in the example d)1.0

(10d) ala TAG vous pouvez la retirer
(Transl.A\t TAG you carremove it.

The presentative in example (10e) corresponds titarrogative sentence. This
kind of cleft-sentence is frequently used in Frefattopicalization of question words
(“wh-question”).

The same kind of observations should be noticel Ritrase Argumentsvhich
are once again not directly concerned by SVO orfigile 8 presents the distribution
of WOV types related to thehrase argumerfunction. It opposemversionsto other
structuresPhrase argumenvariations are always marked byersionsin three of
the corpora, while only 6.2% are marked by othpesyof WOV in the OTG corpus.
As a result, we notice a very strong pre-eminenicéneersions.Like modifiers
Phrase ArgumentWOV do not affect the canonical SVO order. As autg they
generally correspond to inversions, which are ewichlly or syntactically marked.

Corpus Inversion Others
Air France 100 % 0.0%
Murol 100 % 0.0 %
OTG 93.8 % 6.2 %
Accueil UBS 100 % 0.0%

Table 8— Functionphrase argumerand WOV type .
In (11a) the inversion is iRost-positiorand (11b) is aAnte-position.

(11a) c'était pas marquén fait que j'avais fait un choixJAccueil UBS]
Transl.)It was marked in fact that | had chosen

(11b)  etdoncje postule pour I''GEROTG]
(Transl.And thus | apply for IGER

As a synthesis, Figure 2 compares the distributibrthe four types of WOV
(inversion, extraction, presentative, binary) adoay to the studied corpus.
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Figure 2 — Distribution of WOV types on every corpus.

This variationist study clearly shows that WOV wagions follow strong structural
regularities. Indeed, we can observe that invessame always the most used word
order variations. Marked Extractions are secondneepresentative structures and
binary sentences. Most of the time, they are usqutdserve canonical word order by
using a pronoun at the right place of the extraakmment. Even if in the OTG
corpus, the difference betweétversionsandmarked extractionss not as great, the
order Inversions, marked extractions, Presentative, Bingaentences is strictly
respected in all corpora. This predominance of fsiea is certainly due to the
relative importance of Modifier and Phrase complenWOV.

4.5. Projectivity

In this part, we investigate the projectivity ofti@ctions. As shown in Table 9, the
frequency of discontinuities due to the extractimgery limited.

Corpus % of non-projective % of discontinuous
extractions speech turns
Air France 23% 0.4 %
Murol 0.5% 0.2%
OTG 22 % 0.3%
Accueil UBS 31% 0.4 %

Table 9—Distribution of the WOV to the syntactic function.

We can observe a very low amount of non-projecéixegactions in all corpora,
between 0.5% (Murol) and 2.3% (Air France). As aule detachments leading to
non-projective statements represent less than 0.df ¥he statements of our four
corpora.

This result is very important from a NLP perspeetilt clearly shows that one
should use projective formalisms to parse spontamepoken French. The resulting
degradation of performance will remain very limitegpecially when it is compared
with the influence of automatic speech recognitomrs.



Conclusion

In this paper, we have presented a corpus anathgsaim of which is to provide
natural language processing with a detailed desmnipf word order variations in
conversational spoken French. This study has behiewaed with the use of four
annotated corpora of task-oriented dialogues, whjighrantee certain genericity to
our results.

This study shows that, while conversational spdkesmch should be affected by a
high rate of word order variations, spontaneouskspoFrench should still be
considered as a rigid order language: most of ieemwed variations correspond to
weak variations and result very rarely in discombins syntactic structures. Non-
projective parsers therefore remain well adapted¢dwoversational spoken French.
Besides this important result for natural langupgecessing, this study shows that
WOV follow some impressive regularities:

Ante-positionsre preferred t&ost-positions

« Subjectsare significantly more affected thangumentswhile order varations
also concern significantijodifiersandphrase complements

« Most subjectWOV are lexically (pronoun) or syntactically (dlefr pseudo-
cleft sentence) marked, while modifier variatiorsually result in a simple
inversion.

Such results are very interesting for the protatgpef spoken language systems.
In our opinion, they illustrate the contributionadrpus linguistics to natural language
engineering quite well.

Notes

1. Parole Publique websitettp://www.info.univ-tours.fr/~antoine/parole puiplie
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