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PlanPlan
CrossCross--linguisticlinguistic differencesdifferences in speech in speech 
perception: perception: modelsmodels
ModelsModels for for thethe acquisition acquisition ofof languagelanguage--
specificspecific place perceptionplace perception
CrossCross--linguistic differences in the perception linguistic differences in the perception 
of stop place of articulation: languages with 3 of stop place of articulation: languages with 3 
vs. 4 place categoriesvs. 4 place categories
PerceptualPerceptual resultsresults withwith bothboth French & French & 
HungarianHungarian listenerslisteners
Implications for Implications for phonologicalphonological systemssystems



CrossCross--linguisticlinguistic differencesdifferences in in 
speech perception: speech perception: modelsmodels

universal boundaries (universal boundaries (WerkerWerker & Tees, & Tees, 
1984): same in French & Hungarian1984): same in French & Hungarian
languagelanguage--specific boundaries (specific boundaries (KuhlKuhl, , 
1994): different in French & Hungarian1994): different in French & Hungarian
languagelanguage--specific boundaries from specific boundaries from 
couplings between universal boundaries couplings between universal boundaries 
((SerniclaesSerniclaes et al., 2004): different in et al., 2004): different in 
French & Hungarian but universal French & Hungarian but universal 
boundaries remain boundaries remain discriminablediscriminable



voicingvoicing & aspiration distinctions& aspiration distinctions
((LiskerLisker & & AbramsonAbramson))
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couplingcoupling betweenbetween phoneticphonetic featuresfeatures for for voicingvoicing
((SerniclaesSerniclaes et et alal., 1987; 2004)., 1987; 2004)
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VOT VOT boundaryboundary in French, in French, 
coronal stop+ coronal stop+ neutralneutral vocovocoïïdd

BogliottiBogliotti (2005, (2005, PhDPhD U. Paris 7)U. Paris 7)
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Discrimination Discrimination peakspeaks, infants, 4 vs. 8 , infants, 4 vs. 8 monthsmonths
French or French or languageslanguages withwith voicingvoicing--likelike surroundingssurroundings

HoonhorstHoonhorst (2004, (2004, mméémoire de Logopmoire de Logopéédie, UCLdie, UCL--ULBULB))
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Comparison between
two groups of 9 years
old French-speaking
children differing in 
reading level (Dyslexics
vs. Controls). 
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How How cancan findingsfindings on on crosscross--linguisticlinguistic
differencesdifferences in in voicingvoicing perception perception bebe
extendedextended to place to place ofof articulation ?articulation ?



Distinctive Distinctive RegionRegion Model (DRM)Model (DRM)
CarrCarréé (2004)(2004)



F2 & F3 transition distinctionsF2 & F3 transition distinctions
(DRM, Carr(DRM, Carréé))
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DRM DRM withwith crosscross--linguisticlinguistic labelslabels
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Congruent Congruent withwith burstburst distinctionsdistinctions
((PreliminariesPreliminaries ……))

Jakobson, Jakobson, FantFant & Halle, 1952)& Halle, 1952)
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HypothesesHypotheses on place perception in on place perception in 
3 & 4 3 & 4 categorycategory languageslanguages

44--category category languagelanguage ((e.g.e.g. HungarianHungarian):):
ShareShare--outout ofof thethe F2F2--F3 transition F3 transition spacespace in 4 in 4 

equalequal parts parts 

33--category category languagelanguage ((e.g.e.g. French):French):
ShareShare--outout ofof thethe F2F2--F3 transition F3 transition spacespace in 3 in 3 

equalequal parts parts 



HowHow to to implementimplement thesethese hypotheseshypotheses in in 
perceptualperceptual paradigmsparadigms ??



InterestInterest ofof thethe neutralneutral vowelvowel contextcontext
contextcontext for for comparingcomparing consonant consonant 
distinctions distinctions betweenbetween languageslanguages
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Place perception:Place perception:
basedbased on on naturalnatural boundaryboundary in in thethe neutralneutral vocovocoïïdd

contextcontext
becomesbecomes increasinglyincreasingly complexcomplex withwith thethe

expansion expansion ofof thethe vocalicvocalic spacespace

AlsoAlso truetrue for for voicingvoicing

MethodologicalMethodological interestinterest ofof thethe neutralneutral contextcontext::
simple simple landmarkslandmarks for for tracingtracing universaluniversal

boundariesboundaries



ContextualContextual variations in variations in voicingvoicing perception & perception & 
production in French (production in French (SerniclaesSerniclaes, 2005), 2005)
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Mean acoustic measurements of VOT in voiced and voiceless stops as well as the 
mean perceptual boundaries along a synthetic VOT continuum are given in two 
phonetic contexts, i.e. /labial stop + a/ (/ba-pa/) and velar /stop + i/ (/gi-ki/). The 
contextual shift in perception (29 ms VOT) is about half-way between those in 
production Perceptual boundaries follow the productive variations, resulting in a fairly 
stable relationship across contexts. 



StimuliStimuli: : ««phoneticphonetic»» continucontinuumum (rectangle: with (rectangle: with 
directions normal to flat boundaries) & directions normal to flat boundaries) & 
««phonologicalphonological»» continucontinuumum (triangle: with directions (triangle: with directions 
normal to normal to allegedalleged 33--category phonological boundaries)category phonological boundaries)
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CrossCross--linguisticlinguistic differencesdifferences in in 
speech perception: speech perception: modelsmodels

universal boundaries (universal boundaries (WerkerWerker & Tees, & Tees, 
1984): same in French & Hungarian1984): same in French & Hungarian
languagelanguage--specific boundaries (specific boundaries (KuhlKuhl, , 
1994): different in French & Hungarian1994): different in French & Hungarian
languagelanguage--specific boundaries from specific boundaries from 
couplings between universal boundaries couplings between universal boundaries 
((SerniclaesSerniclaes, 1987): different in French & , 1987): different in French & 
Hungarian but universal boundaries Hungarian but universal boundaries 
remain remain discriminablediscriminable



ExperimentalExperimental setset--upup
((BogliottiBogliotti, 2005; , 2005; GengGeng et et alal., 2005)., 2005)
Stimuli: Stimuli: phoneticphonetic & & phonologicalphonological continua continua 
in in thethe F2F2--F3 transition F3 transition spacespace

withwith or or withoutwithout burstburst

Labelling & AX discrimination dataLabelling & AX discrimination data



FrenchFrench
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HungarianHungarian
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Hungarian vs. Hungarian vs. 
French French 
withoutwithout
burstburst

Hungarian
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labelling labelling boundariesboundaries
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discrimination discrimination ofof universaluniversal
boundariesboundaries : stimuli : stimuli withoutwithout burstburst
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discrimination discrimination ofof universaluniversal
boundariesboundaries : stimuli : stimuli withwith burstburst
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ConclusionsConclusions

DISCRIMINATION DATADISCRIMINATION DATA
NaturalNatural boundariesboundaries nono lessless perceptible in French perceptible in French 

vs. vs. HungarianHungarian

LABELLING DATALABELLING DATA
French /d/ French /d/ categorycategory coverscovers HungarianHungarian /d/ & //d/ & /Ô/ 

categoriescategories
PerceptualPerceptual boundariesboundaries for for sharedshared distinctions are distinctions are 

fairlyfairly similarsimilar in in bothboth languageslanguages



Future Future studiesstudies

LanguagesLanguages withwith 4 place 4 place categoriescategories cannotcannot
simplysimply makemake itit by by combiningcombining 2 2 binarybinary
featuresfeatures –– in in lineline withwith whatwhat happenshappens withwith
voicingvoicing distinctionsdistinctions
A A furtherfurther featurefeature isis alsoalso requiredrequired
Place Place featurefeature ??
MannerManner featurefeature (double articulation, (double articulation, 
affricationaffrication) ? ) ? 
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