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Abstract

Although French liaison is a recurrent theme in thtedy of adult
phonology, its acquisition remains an unexploreljett. Moreover, frequent
liaison consonant (LC) substitutions or insertians well-known stereotypes of
French "baby talk". However, their relationship twihe acquisition of liaison
and word segmentation has never been considerecke Ttypes of data
addressing these issues are presented. First,ug®besrors in the speech of a
girl (from 2;1 to 3;6) are analysed. Second, aneexpent was conducted
(N=24, age mean = 3;8) with the aim of elicitingoes in real words. Third, a
pseudo-word experiment with three age groups (agans1 3;5 (N=15), 4.6
(N=24), 5;8 (N=15)) investigated the segmentatidhambiguous sequences
including pseudo-words. The main results are asvial (1) certain LCs are
encoded at the start of the right-hand word inl¢ixé&on; (2) several alternating
consonants can be encoded at this position; (3)y&ars, the preference for an
initial CV syllable is not a criterion for the segmiation of new words;
however, at 4 and 5 years CV segmentations aredeapi(4) distributional
regularities influence the segmentation of new \8asl of the age of 4 years; (5)
between 3 and 4 years, the percentage of coregsolis is correlated with age;
(6) in those children aged 3-4 years who have teatgst mastery of liaisons,
LC omission errors are more frequent and the frequeof /n/ in errors is
reduced.
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The liaison in French is a recurrent theme in tioelys of adult phonology.
From Schane's approach (1968), which followed Chgnand Halle's (1968)
framework of rule-based phonology, through to TFaneecent proposals (in
press ; 1996) conceived in the light of Optimalityeory (Prince & Smolensky
1993, McCarthy & Prince 1993), the modelling of ttaéson has always proved
to be an unavoidable test for any phonological theMoreover, the variable
nature of certain liaison consonants has beenréfenped object of research for
corpus-based studies of phonological variationdnlta (Ahmad unpublished,
Lucci 1983, De Jong 1994).

We therefore have a good description of liaisons antults and its
functioning is modelled by a formal arsenal whitthsitrates the entire history
and diversity of phonological theories. In contratst acquisition and usage in
children remain unexplored. In addition, certairoes involving the addition or
substitution of liaison consonants represent wetin stereotypes of French
“baby talk”. However, the link between these errdi®e acquisition of the
liaison and the problem of word segmentation hagnkeen studied in depth.

These are the questions addressed by the preseiyt $Ve shall start by
presenting the functioning of liaisons at the fattlevel. We shall then
summarize the debate concerning the lexical stttlisison consonants which
lies at the heart of our child-related data. Finalle shall present an analysis of
a corpus of child errors and two experiments. Tdsllts show that, at an early
age, liaison consonants do not occupy the lexindl syllabic position that is
supposed in the vast majority of adult descriptiofisey also reveal the first
milestones on the way to the acquisition of thisdia at between 2 and 4 years.

1. The phenomenon of liaisons

In French-speaking adults, liaison consonants appetaveen two words in
connected speech. A necessary condition is thatighehand word starts with a
vowel when spoken in isolation. In contrast, thiesonant is never produced at
the end of the first word when situated at the eh@n utterance or when it
precedes a word that starts with a consonant. &iilthis consonant is never
pronounced at the start of the second word whinlgicated at the beginning of
an utterance. When this liaison consonant is predudt generally forms a
syllable with the vowel which follows it. For exatap a /t/ is pronounced
betweenpetit and écureuil in the sequenceetit écureuil ([ptitekyrcej] ‘'small
squirrel’) with the syllabification [pti.te.ky.rcejHowever, in adult speakers, this



It/ is not pronounced in eith@etit veau'small calf' ([ptivo]) or inil est petit'he
is small' ([ilepti]), or at the start &cureuil ! 'Squirrel !'.

Not all consonants can act as liaison consonanssudy conducted by Boé
and Tubach (1992) which analyzed 20 hours of asjpdtech has shown that
Inl, 1z/ and /t/ account for 99.7 % of producedsbas (/n/: 18.9 %, /z/: 50.5%,
It/: 30.4 %). The remaining 0.3 % are shared batvipg /R/ and /d/.

Finally, authors have traditionally subdivided d$ian contexts into two
categories, defined on the basis of morphosyntaatit lexical criteria: namely
the contexts in which the liaison is obligatory ahdése where it is optional.
When it is optional, the frequency of productionaiffected by a number of
factors (Booij & De Jong, 1987, De Jong 1994, Matet975) of a linguistic
(length, category and frequency of the left-handdye@tc.) or extralinguistic
nature (social status, speech style, etc.). Inveeweof five studies based on
adult speech corpuses, Booij & De Jong (1987) catea that a liaison is only
truly obligatory in four contexts: after a determinbetween a pronoun and a
verb, between a verb and a pronoun and in cerited Expressions.

2. The lexical status of liaison consonants

The presence of certain phonological or morphosyittacontexts is a
necessary condition for the definition of the positin which a liaison
consonant judged to be acceptable by an achuiid occur, irrespective of
whether it is obligatory or optional. However, amafel (in press) notes, the
presence of such contexts is not sufficient eitteeipredict that a liaison is
actually possible in this position or to select lineson consonant - /z/, In/ or [t/ -
that might or should be used. Tranel (in press)roents that these two facts are
determined by the left-hand wortas if (the liaison consonant) belonged to it”
(our translation). This leads him to believe tha two categories of questions
that are asked concerning liaisons reflect its tifterent determining factors.
Its conditioning by the context, which it shareghathe epenthetic consonants,
raises the question of the phonological and momnatitastic definition of the
sequences in which it is obligatory, optional orolpbited. Its lexical
determination, shared with the consonants inheierthe words, raises the
question of its status in the lexicon. Here, wellstiddress only the second of
these sets of questions.

The analysis of the lexical status of the liaisamsonants (from now on
referred to as LC) raises two further questionsv ban we represent their nature
as alternating consonants and what is their lexttathment?

To account for this alternation, certain phonoltgonsider the LC to be a
floating consonant which possesses a phonetic ©bhté is not anchored at the
lexical level. It can therefore only be producedt ifan be anchored within the
context (Angoujard 1997, Encrevé 1988; Tranel irespy. Other authors
postulate the existence of two allomorphs: a larghfwith LC and a short form
without LC (Perlmutter 1998, Long 1978). Since thathered child data is



compatible with both these possibilities we shait take a position in this
debate.

The question concerning lexical attachment givee to three logically
possible responses: the LC may be attached taeftiadnd word at the lexical
level, it may be attached to the right-hand wordt oanay be autonomous. Morin
(in press) notes that almost all analyses have taddhe first solution: as the
corresponding letter in the written form or as fhemer final etymological
consonant from which it stems, the LC would “beloty the left-hand word.
However, his arguments cast some doubt on thisufadet Commenting that
prenominal liaisons can be separated by a pause tine left-hand word, he
suggests that it should be thought of as a prefthé right-hand word. Thus, the
It/ in petit écureuil'small squirrel' ([ptitekyrcej]) would be an inftemal marker
which would receive the head of the Nfeureuil when it is preceded by a
complementt The selection between the different liaison coasts would then
depend on the morphological class to which the-Haftd word belongsun
‘a/one',mon'my', ancien'old’, etc. would belong to the same class andltrés
the selection of /n/petit 'small’,grand 'big" andprofond 'deep' would result in
the selection of /t/, etc.

If we consider that the affixes and the base forsingle lexical item then
Morin's analysis leads us to accept that the LGzddp on the right-hand word.
However, if instead we postulate that there areusep lexical entries for the
base and the affixes then the LC is autonomousegaeical level. However we
conceive of the lexical configuration, the idedts centre of Morin's proposals
is that the prenominal LC is not lexically attacttedhe word that precedes it,
since historical evolution has given rise to a gesenting. The question is
therefore to determine whether child data suppastiive proposals or whether
their reinforce the commonly held position that siders the liaison as the final
consonant of the lexical item that precedes it.

3. An analysis of Sophie's errors

Errors involving liaison consonants are found frewply in French and are
especially common in children. However, linguista/é primarily concentrated
on adult errors. On the basis of an analysis ofr@pmately 200 errors,
Desrochers (1994) concludes that they result fitwgrcbnjunction of a variety of
factors: lexicalisation of a specific item, morpbgisation of an LC in a class
(/z/ for all the class of adverbs), prefixationsoiffixation of /z/ as a plural and /t/
as a verbal marker, planning error in the intecactbetween syntax and
morphology. Child errors have never been analypedhieir own sake but have
only been advanced in order to defend certain quioes concerning adult
phonology (Gaatone 1979, Klausenburger 1974). @itiali task was therefore
to gather a sufficient corpus of errors in the speef a small girl, Sophie,
between the ages of 2;1 and 3;6.



The errors in Sophie's speech were recorded dimtegactions in a family
context. Of these errors, 665 occurred betweenviavals and involved either
the phonemes /n/, /z/ and /t/, that is to say tlstrfrequent liaisons, or /I/, a
phoneme which often forms a syllable in combinatioth the initial vowel of a
noun following the elision of the determindesandla. If we compare these
errors with the target adult production, two typas be identified:

- 276 cases of substitution: in a liaison conte@xplace of the liaison consonant
we would expect in adults, Sophie produced a diffeconsonant; for example,
in the sequenceois ours 'three bears', we expect an obligatory liaisorthim
form of a /z/ in adults ([trerzurs]) but Sophie produces an /n/ (JtrmuRs]).

- 389 cases of addition: in contexts where no diaiss expected in adults,
Sophie adds an /n/, a /z/, a It/ or an /I/; foaraple, in the sequeng@pa ours
'daddy bear', we do not expect a liaison consoftaradults yet Sophie inserts
an /n/, and produces [pap£Rs].

A rapid analysis of the errors leads us to fourdtlgpses, some of which are
tested by the experiments presented below.

Hypothese 1: at the lexical level, the consonantolved in the errors are
encoded at the onset of the right-hand word

The errors - like liaisons themselves - genergtipear between two words:
wordl and word2. Two arguments suggest that thessonants are associated
with the onset of word2. The first argument is gimple fact that additions
exist. By definition, an addition is the appearamde/z/, /In/, /t/ or /Il in a
wordl _word2 context where no liaison appears inltadd herefore Sophie
could never have heard word1 followed by a liaisonsonant. So, it is difficult
to understand how she could associate this consavitnwordl. In contrast,
she might very well have heard word2 preceded lgison consonant or an /I/
forming a syllable with the initial vowel of the wh The second argument is the
appearance of 41 addition errors without wordl,uiterances starting with
word2. For example, at 2;10, Sophie named the calbthe keys on her piano.
She saichorangeinstead oforange These additions at the start of an utterance
involved ten different words. They appeared at awmi ages between
2;1 and 3;1.

Hypothese 2: the consonant encoded at the startwdrd is variable
We shall give two examples of this variability whilimiting ourselves to

the cases of addition errors. First, before thedveobre 'tree’ (table 1), Sophie
added an /n/ at 2;9.11 and 2;9.16. Then she addgdttree months later, then
/n/ a month and a half later, then /I/ two weekerlaSecond, before the word
orage 'thunderstorm’ (table 2 ), Sophie added /I/ at1Z4Then she added /n/
two weeks later; and finally, two months later, sideled /I/, /n/ and /z/ all on the
same day.



Table 1 - Variability of additions in the context arbre'tree’
Age 2;9.11) 2;9;16| 3;0.8 | 3;0.1Q 3;0.14| 3;1.26| 3;2.8 | 3;2.9

addition of... In/ n/ 1z/ z/ 1z/ In/ In/ I/

Table 2 - Variability of additions in the context_orage'thunderstorm’

Age 2;4.17 2;10.24 from 2;11.7 to 3:0.4
2;11.13
addition of... N/ N /n/ 5 times N1, 1zl, Inl 4 time

Hypothese 3: the consonant /n/ is "stronger” thaa athers

In table 3, it can be seen that /n/ is the consomdnich most frequently
replaces the others in the substitutions. In thditimehs, /n/ is the phoneme
which is most often added.

Table 3 - Frequency of /l/, In/, It/ and /z/ in thébstitutions and additions

n In/ | 1zl Chi square (theoretical balanced
distribution for /I/, In/, It/, /z])
Substitutions |13 | 188 30 | 45 Chi2 =281, p<0.001
Additions 37 | 226 32| 94 Chi2 = 251, p < 0.001

Hypothese 4: the consonant encoded at the stawoofl 2 does not act as a
morphological number marker.

Some authors have suggested that the /z/ liaistwvebe a plural determiner
and a noun acts as a plural prefix similar in motpbical status to the English
noun suffix-s (Morin & Kaye 1982). There are a number of Frenodins that
allow us to test this hypothesis with regard to tl8es errors. In effect, in
spoken French the plural form of nouns is identioaheir singular form with a
small number of exceptions. We shall confine oweslto two, both of which
start with a vowel: firstlypoeuf'egg' which is pronounced [cef] in the singular
and [g] in the plural and, secondbyil 'eye' which is pronounced [cej] in the
singular and [jg] in the plural. In addition, thtual determiners induce a /z/
liaison with the following noun while the singuldeterminers tend to induce an
/n/ liaison. Sophie had therefore often heard [aef] [oej] preceded by an /n/
liaison and [g] and [j@] preceded by a /z/ liaisiinin segmenting the input, she
associates the liaison consonants with word2, gienshould produce singular
forms with the addition of /n/ and plural forms withe addition of /z/. And
indeed in Table 4 it can be seen that /n/ is alveaged to the singular form and



/z/ to the plural form. In addition, the additioh/a/ has no morphological value.
Of the 13 plural forms associated with a /z/, 9éhaingular referents: a single
egg or a single eye. For example, at 2;3.25, Sogaié [zjg] twice in a row
while pointing one after the other at the two elyes portrait.

Table 4 - Addition of /n/ et /z/ befoeuf 'egg’ andxil 'eye'

Addition of In/ Izl N I
Singular forms: [cef] and [cej] 9 0 1 0
Plural forms: [g] and [j@] 0 13 0 0

4. Experiment 1: inducing errors on real words

Experiment 1 was designed to test the hypothesis \hriable LCs are
encoded at the start of word2 at the age of 3-4sydée logic underlying this
experiment is as follows. If a word suchass (bear) is preceded by different
LCs in the child's mental lexicon, then hearing thiord preceded by an /n/
liaison should activate the form /nuRrs/. As a liesurrors of the type [denuRs]
(des nouryinstead of the correct form [dezuRs] should beearfeequent after
the child had heardn ourswith an /n/ liaison. We therefore decided to compa
an interference condition, in which the child prodsun oursafter hearingles
ours, with a control condition, in which the child prodisedes ourswithout
having been previously influenced. Even though éxiseriment was inspired by
Morel's work (1994), it differs from it in at leasine major respect. Unlike
Morel, we introduced a control condition, whichtie only way of deciding
whether the expected errors occur by chance oitriesm the influence of the
last LC heard.

Method - We used four wordl inducing liaison consonants dhlts: two
determiners,un with an /n/ liaison anddeux with a /z/ liaison, and two
adjectivespetit with a /t/ liaison, andjros with a /z/ liaison. In a picture naming
task, each of these words was produced eithereirolitigatory liaison context,
in front of four words2 with an initial vowel (avio'plane’, éléphant ‘elephant’,
arbre 'tree’, ours 'bear’), or in the non-liaisontext, in front of four words2
with an initial consonants{nge 'monkey', balai 'brush’, ballon 'ball’, cochon
'pig’). Each of the thirty-twavord1l_word2sequences (see table 5) was produced
while alternating a liaison and then a non-liaisontext in two conditions. First,
they were produced in a control condition by thepe naming of pictures.
Then they were produced in the interference camditvhich was designed to
induce errors. In this case, the experimenter &idcette image, il n'y a pas un

ours ([&nuRs] with a correct /n/ liaisonjnais...'On this picture there's not one
bear, but...". The child had to respoddux ourstwo bears'. He or she therefore
had to produce an obligatory /z/ liaison M4uRs] after having heard the /n/



liaison in [&nuRs]. In all, there were four modes of interfee=rnghich are
presented in Table 6. Each mode was designed tlupecone type of error.

Table 5 - Experiment 1: 32 sequences of type wordtd2

Word 2
Liaison context: [avion
initial vowel '‘plane’
Word 1 éléphant
‘elephant’
Determiner un | /n/ liaison arbre
‘a/one’ 'tree’
deux | /z/ liaison X ours
'two' '‘bear’
Adjective petit | /t/ liaison Non-liaison contex|singe
'small' initial consonant |'monkey’
gros | /z/ liaison balai
'big’ 'brush’
ballon
‘ball’
cochon
Dig’
Table 6 - Experiment 1: the four modes of intenfies
Correct heard Correct liaison to be Expected error
liaison produced
un 'one/a’ + N. /n/| deux 'two' + N. /2§ deux ++N. | /n/
deux 'two' + N. /z/ | un'one/a'+ N. I/ un + /ZN+ 1z]
petit 'small' + N. | /t/ | gros 'big' + N. [z]] grostt+ N. | /t/
gros 'big"' + N. /z] | petit 'small' + N. /t/]  petit/z/ + N. | /z/

This experiment involved 24 subjects, 12 boys aBdjitls, aged from 3;0
to 4;5 (mean age = 3;8).

Results -Two analyses were conducted on the basis of thate (1) a global
analysis of the errors in order to consider in gredetail the question of the /n/
and (2) a comparison between the control condittow the interference
condition in order to test the hypothesis formuat the beginning of this
section.

One initial fact is that the individual scores foorrect liaisons are very
variable. Given a maximum value of 32, the scorgegabetween 2 and 31,
depending on the subject, with a mean of 13. Ib @srrelates with the age



calculated in months (rho = .41, p < 0.05). OuR4fsubjects, there are only 9 in
whom /n/ is the consonant which most frequentljaegs the others. However,
these 9 subjects do not emerge at random. Thee nggative correlation
between the proportion of /n/'s in the errors dmddorrect liaison score (rho = -
.48, p < 0.03). Finally, the experiment revealgetof error which had not been
observed in Sophie: namely, liaison omission errbrplaces where we would
expect an obligatory liaison - [dezurs] - therengs liaison at all but instead a
sequence of two vowels: [deuRs]. These omissiom$raquent and represent 19
% of occurrences. There is also a positive coimrabetween the number of
correct liaisons and the number of omission erasra proportion of total errors
(rho = .625, p < 0.003). This suggests that thédadm who best master liaisons
have a tendency to inhibit the consonant situat¢keastart of word2.

We next move on to the verification of the hypothes the influence of the
last liaison to be heard. The variances are nofeumidespite the application of
arc-sine or log transformations. We therefore usawnparametrical statistical
test.

If all four interference modes are considered togetthe expected errors
were more numerous when the children had just hadi@ison inducing these
errors. Out of a maximum possible 16 expected grtbe subjects produced 1.5
on average in the control condition and 3.5 in theerference condition
(Wilcoxon: z = -3.96, p < 0.0001). More preciseB2 subjects had different
expected error scores in the two conditions. O$ehdwenty-one had a higher
score when they had just heard the interferenégohia If we now consider the
four interference modes separately, the resultdeaseen in Table 7. In each of
the two morphosyntactic contexts, only the meamesavhich are linked by a
line are significantly different in the Wilcoxonste(p< 0.05).

Table 7 - Experiment 1: expected error scoresérfalr interference modes

max. = 4 Determiner + noun context Adjective + noun context

Heard liaison| deux+/z/+N|.  un+/n/+N. petit+/t/+adjros+/z/+adj
Target liaison| un+/n/+N. deux+/z/+N. gros+/z/+agjetit+/t/+ad].
Expected errof un+/z/+N. deux+/n/+N.| gros+/t/+adjpetit+/z/+ad]
Substitution |/z/ replaces /nin/ replaces /ZJ/t/ replaces /4/z/ replaces /

Control
i
Interference
condition Q 1.08 _ @

We can interpret the result pattern as followsthiree of the interference
modes, hearing a liaison prior to production insesathe number of expected



errors, but not when the expected error is of ype t'/n/ replaces /z/". In the
"determiner + noun" context, these errors of thpety/n/ replaces /z/" are
observed even without the effect of the heard di@iseven in the control
condition, in which no liaison is heard before protion, they are more frequent
than the /z/ errors in the sequenc@ * noun". The results are compatible with
the initial hypothesis. Different alternating conaats are encoded at the start of
word2. Hearing a liaison before word2 activates onether of these consonants
which then becomes available for production. Untike /z/ or /t/ forms, the /n/
forms are available for production even if not lle@mr advance. This again
indicates the special status of /n/. Experiment & wlesigned to attempt to
unravel the mystery of /n/.

5. Experiment 2: the segmentation of new words

When adults hear a sequence such as AtkRzey cannot decide whether
this should be interpreted bsurs ailes'their wings' with a /z/ liaison, or desur
zéle 'their zeal' with a /z/ at the onset of the nootofving the determiner.
Moreover, this ambiguity slows down lexical accasd seems to result from an
identical duration of the liaison consonant and thstial consonant
(Yersin-Besson & Grosjean 1996). If children exppde the same lexical
indecision, then they will have difficulty segmearginew words in a sequence
containing /z/, In/ or [t/ at the border betweew fexical units. More precisely,
they will respect the borders between syllableshat expense of the borders
between morphemes (Peters 1985).

Of the many constraints which are likely to infleersegmentation, we shall
consider just two. Firstly, children might be exigetto perform segmentation
by aligning the word with frequent syllabic struats (Peters 1985). Our initial
hypothesis is that they should therefore favour §Alables in new words and
will therefore tend to consider /z/, /n/ or /t/ Bstial consonants. Secondly,
computer simulations show that phonotactic andridigional regularities are
useful for segmenting continuous speech into léxicits (Brent & Cartwright
1997), and that they are effectively used by chitdfAslin, Saffran & Newport
1999). In the French lexicon, the following regitlas can be observed (table
8). Whatever the vowel V, more words start with frtklan with /zV/: In/ is
therefore a more likely segmentation point than @r second hypothesis is
therefore that children will process /n/ as theiahiconsonant more frequently
than /z/, thus explaining the special strengtmbbbserved in the errors.

Table 8 - /nV/ and /zV/ word-starts in the Freneki¢on (Content, Mousty &
Radeau 1990)

\4 al a| a| e| e i| &l of o 3| ul vy
#nV 2| 80 3] 60| 17| 24 6| 10| 64| 15| 16| 26
#zV 0 1 0] 10 3 8 2 3 6 0 0 0




Method -The use of pseudo-words is a simple way of simugag child's

encounter with a little known or unknown word. Teseudo-words were
therefore created on the basis of real words, eftheleleting or substituting one
of the first three phonemes. These pseudo-words wasented to the children
in a picture naming task involving imaginary animah a random order. They
were mixed with twenty true words. Among these, serted with a vowel and
ten with a consonant other than /n/ or /z/. The ingntiask required either the
transition from a singular determiner with an /fiaidon to a plural determiner
with a /z/ liaison, or the opposite transition. Fexample, the experimenter
showed the child a picture of an imaginary anima aaid:Voici [€nuRmil]

(this isun (n)ourmi). Neither[nurmil], nor [zuRmil], nor [uRmil] are French
words. The child then named a picture containinguuanber of imaginary
animals of the same type. He or she said eitherueil] (des nourmily in
which case we considered that the /n/ ®hjiRmil] had been processed as an
initial consonant (CV response); or the child daiezuRmil] des ourmilswith

a /z/ liaison), in which case we considered that/tll had been processed as a
liaison consonant. Three age groups took partdére#periment (see Table 9).

Table 9 - Experiment 2: three age groups

Mean age Age range Number
Group 1 3;5 [3;2 - 3;11] 15
Group 2 4;6 [4;2 - 4;11] 24
Group 3 5;8 [5;1 - 5;10] 15

Results -To test the first hypothesis, we calculated the meimof CV
responses for pseudo-words and words starting withvowel for each
participant. Since there were 10 items (5 trans#tidrom unto des and 5
transitions frordesto un), random responding should lead to 5 CV resporses.
t test can be used to decide whether the CV respstres are different from
this random value (see Table 10).the youngest subjects, the CV scores for
words and pseudo-words are not significantly déferfrom the random value 5.
In the other two groups, there are fewer CV resesiiBan would be predicted
by random responding. This result is validated rmal words starting with a
vowel, which was expected, as well as for the psemdrds, which is more
surprising. Moreover, at all ages, we observe aetation between the CV
response scores for words and the CV responsessfmrpseudo-words (Group
1, Rho = .94, p =.0004; Group 2, Rho = .67, pG13) Group 3, Rho =.69,p =
.009). The same mechanism is therefore responfibléhe processing of the
two types of item.




Table 10 - Experiment 1: CV responses (comparisitim random value 5)

Pseudo-words Vowel-initial words
Mean| T test (theoretical |[Mean| T test (theoretical
mean = 5) mean = 5)

Group 1[3;2-3;11] 5.7 |[t=.75(p =.46) n.s 3.9 t=-1.3n.s.
Group 2 [4;2 - 4;11] 2.8 |[t=-5.2 (p <.0001) t=-13 (p <.000f)
Group 3 [5;1-5;10] 3.4 [t=-3.3 (p =.0047) t=-28 (p <.000f)

o)

»

These results do not therefore confirm the firgidthiesis. CV segmentation
of new words is still possible at age 3-4 yearthaalgh it is not the preferred
processing mode. As of 4 years, it is avoided amdiguous consonants are
processed as liaison consonants. However, it isilplesthat this result could be
challenged by a study involving a younger age griouwhich the CV patterns
might be more salient. Such a study should alssiden more precisely the
frequency of the consonants /n/ and /z/ in allfomss: LC, initial, final, medial.

To test the second hypothesis, we compared the euothCV responses
involving /n/ in the transition fronun to desand the number of CV responses
involving /z/ in the transition frondesto un for pseudo-wordsClearly, the
lexical regularities predict that /n/ will be pr@sed more often as the word
onset than /z/. The data fulfil the conditions afidity of the anova.

The age effect (&s1= 6.1, p <.005), the consonant effect (/n/ asahits/z/
as initial, F;s;= 13.4, p <.005) and the age*consonant interadfigns;= 6.2,

p <.005) are significant (see the means and thmlatd deviations in table 11) .
The analysis of the interaction is as follows. toup 1, at Sophie's age and that
of the subjects of experiment 1, the /n/ is notcpesed as an initial consonant
any more frequently than /z/ (k.= 1.24, p > .25). However, this tendency
appears in group 2 (= 16.6, p <.001) and persists in group g.£5= 7.02, p

< 0.025). There is no age-related development efptilocessing of the /n/. The
processing of /z/ as initial consonant developé &ide. The children in groups 2
and 3 process /z/ as an initial consonant lesuémtty than in group 1. The
difference between 3.1 and 0.6 is significani.{f= 23.8, p < .001), as is the
difference between 3.1 and 1.1;(f)= 13.1, p <.005), while the difference
between 0.6 and 1.1 is not{(Ey,= .7, p > .25). In short, children seem to benefit
from these lexical regularities. More particularigey seem to use the fact that
/z/ almost never appears at the start of words. é¥ew this ability appears at
too late an age to make it possible to explainstnength of /n/ in the errors at
around 3 years and 6 months, or even earlier.



Table 11 - Experiment 2:

Inl vs /z/ are processettha initial consonants

Max. =5 [zl is processed as initigh/ is processed as init
consonant consonant
Group 1 [3;2 - 3;11] 3.1 (2.2) 2.6 (1.9)
Group 2 [4;2 - 4;11] 0.6 (1.1) 2.2 (1.4)
Group 3 [5;1 - 5;10] 1.1 (1.5) 2.3 (1.7)

5. Discussion
To summarize, the analysis of the errors and tleeeperiments reveal the
following milestones in the acquisition of liaisonstween 2 and 4 years: (a) the
LCs, or at least some of them, are encoded attéiecf word2 in the lexicon;
(b) several alternating consonants can be encodisgposition; among these,
the /n/ is the most readily available and the #sinot have the morphological
status of a plural prefix; (c) at 3 years, the @refce for an initial CV syllable is
not a criterion for the segmentation of new words at 4 and 5 years, CV
segmentations are actually avoided; (d) the digtional regularities (/n/ more
frequent than /z/ in initial position) influenceetBegmentation of new words at 4
and 5 years; since this influence is absent ateBsyd cannot explain the special
availability of /n/; (e) listening to a /z/ or d li@ison before production increases
the proportions of /z/ and /t/ in the errors; (Btlveen 3 and 4 years, the
percentage of correct liaisons is extremely vagrd correlated with age; (g) in
those children aged 3-4 years who have the greatastery of liaisons, LC
omission errors are more frequent and the frequehay in errors is reduced.
On the basis of these facts, it is possible to imetltwo potential
developmental scenarios. In both cases, the tagiesis the same. In the input,
the LCs (and the elided /I/ of the articles) fornsydlable with the following
word. Children would therefore start to encode tlarthe start of word2. Even
if the segmentation of new words does not favour SgWables at 3 years, it is
still possible that this tendency may be efficiabtan earlier age. At the same
time, it is possible that an explanation other thla@ effect of distributional
regularities might account for the availability/of. In a number of corpus-based
studies of adults (Malécot 1975), it has been oleskthat /n/ liaisons are less
frequent than /z/ or /t/ liaisons. However, the ad@es in question are often
communications professionals (journalists, etacprded in formal situations. If
we consider a more diverse range of speakers agtitign their familiar
environment, the frequencies of /n/ and /z/ arédnénighan that of /t/ (Ahmad,
unpublished) Children's everyday environment primarily bringseem into
contact with obligatory /z/ or /n/ prenominal liaiss. However, /z/ appears later
than /n/ in the phonological inventory of Frencliadien (Vinter to appear). The
availability of /n/ would therefore appear to reésinbm the interaction of the
frequency factor - which penalizes /t/ - and thdeorof acquisition - which
penalizes /z/.



The next stage in this developmental scenario dipemn the lexical
attachment of LCs that we consider to be operationadults. If we accept
Morin's (in press) conception of liaisons in adyite. the LCs are inflectional
prefixes of word?2), then the next step in acqusittonsists of learning to select
one or other of the consonants as a function otthes of wordl. If, however,
we accept the traditional position which attaches LC to the end of word1,
then the next stage of acquisition necessarilylirega complete restructuring
of the phonological representations, with the L&ihg to be detached from
word2 in order to become gradually attached to Wwdidorel 1994). The fact
that the LCs are encoded at an early age at thieaftavord2 clearly argues in
favour of Morin's theory. However, thexistence of omission errors and their
positive correlation with mastery of liaisons ratkeggests that a late inhibitory
process applies to the LC encoded at the start ofd2v Finally, only
Klausenburger's position (1974) is weakened by aata, which are
incompatible with the idea that children initiathynit the LCs and only later add
them to their lexical representations.

Endnotes

We should like to thank Ann Peters, Yves-Charles rivo Carole
Stoel-Gammon and the audience at the IASCL Congréss their
encouragement and for the interest they have takdhs work. We should also
like to thank Sébastien Pacton for his assistamtied use of Brulex.

1. Morin (in press) gives other examples of suases which are referred to as
status inflection.

2. In effect, the optional liaisons which are offgroduced in formal situations
involve /t/ or /z/, whereas the /n/ liaisons whiate normally obligatory are
present in all situations.
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