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One case study: final schwa in French
• French schwa: “e muet”, “e caduc”, “e instable” or “e féminin” (when word-final):

• centroid vowel
• weak or reduced
• noted [ә]
• alternating with zero
• restricted to unstressed syllables

• It can surface
• word-internally in first syllables

• Ex. [sәmɛn], semaine, ‘week’

• word-internally
• Ex. [paʁlәmɑ̃], parlement, ‘parliament’

• or word-finally
• Ex. [katχә], quatre, ‘four’



Schwa in French: Literature



Final schwa in French: Literature



Final schwa: Goals



Final schwa: Corpora



Final schwa: Methodology

Figure from [19]



Final Schwa: Data

b d g v z ʒ p t k f s ʃ Total
ESTER 832 3901 416 1667 4288 2693 1492 9808 9563 1428 9887 1539 47514
ETAPE 1032 4513 524 2020 5205 2755 1634 9911 9561 1512 9921 1710 50298
NCCFr 509 1839 328 1792 1692 1025 476 7348 6120 814 4346 669 26958
Total 2373 10253 1268 5479 11185 6473 3602 27067 25244 3754 24154 3918 124770



Final Schwa: Some results
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Final Schwa: Possible impact



Why use 
phonetic 
detail in 
OTELO?



Goals: 
explore 

implement 
theorize



Methodology: big-data phonetics and 
ontologies



Expected 
benefits of 
the OTELO 

project



Bibliography
[1] Hutin, M., Niculescu, O., Vasilescu, I., Lamel, L. & Adda-Decker, M. 2020. Lenition and fortition of stop codas in Romanian. In D. Beermann, L. Besacier, S. Sakti, and
C. Soria (eds), Proceedings of the 1st Joint SLTU and CCURL Workshop (SLTU-CCURL 2020): 226-234. Language Resources and Evaluation Conference (LREC 2020),
Marseille, 11–16 May 2020 <hal-02571909>
[2] Hutin, M., Jatteau, A., Vasilescu, I., Lamel, L. & Adda-Decker, M. 2020. Lénition et fortition des occlusives en codas dans deux langues romanes : le roumain et le
français. Actes de JEP-TALN-RECITAL 6 (JEP 31): 289-298. 8-19 juin 2020. Nancy, France <hal-02798551>
[3] Hutin, M., Jatteau, A., Vasilescu, I., Lamel, L. & Adda-Decker, M. 2020. Ongoing Phonologization of word-final voicing alternations in two Romance languages:
Romanian and French. Proceedings of Interspeech 2020. Shanghai, China. DOI: 10.21437/Interspeech.2020-1460 <hal-02977812>
[4] Hutin, M, Wu, Y., Jatteau, A., Vasilescu, I., Lamel, L. & Adda-Decker, M. In prep. Lenition and fortition of stops at word-edges in Romance languages: A synchronic
study of voicing alternations in French, Romanian, Spanish, Portuguese and Italian.
[5] Wu, Y., Hutin, M., Vasilescu, I., Lamel, L. & Adda-Decker, M. In prep. Extracting Linguistic Knowledge from Speech: A Study of Stop Realization in 5 Romance
Languages.
[6] Hutin, M., Jatteau, A., Vasilescu, I., Lamel, L. & Adda-Decker, M. 2020. Le schwa final en français standard est-il un “lubrifiant phonétique” ? Actes du 7e Congrès
Mondial de Linguistique Française – CMLF 2020. SHS Web of Conferences 78, 09004. Montpellier, France. <hal-02931786>
[7] Hutin, M., Jatteau, A., Wu, Y., Vasilescu, I., Lamel, L. & Adda-Decker, M. Soumis. Word-final schwa in Standard French. Journal of French Language Studies.
[8] Hutin, M., Wu, Y., Kondo, N., Ruvoletto, S., Vasilescu, I., Lamel, L. & Adda-Decker, M. 2020. Estimer la variabilité de la liaison facultative en français standard grâce
aux méthodes automatisées. Preuve de concept dans le contexte “verbe «être» conjugué + «un/une»”. Paper presented at Going Romance XXXIV. Nov. 25-27 2020.
Paris
[9] Hutin, M., Wu, Y., Vasilescu, I., Lamel, L. & Adda-Decker, M. In prep. Exploring non-mandatory liaison in Standard French with automated methodologies and large
corpora.
[10] Galliano, S., Geoffrois, E., Mostefa, D., Choukri, K., Bonastre, J.-F. & Gravier, G. 2005. The ESTER phase II evaluation campaign for the rich transcription of French
broadcast news. 9th European Conference on Speech Communication and Technology
[11] Gravier, G., Adda, G., Paulson, N., Carré, M., Giraudel, A. & Galibert O. 2012. The ETAPE corpus for the evaluation of speech-based TV content processing in the
French language. 8th LREC
[12] Torreira, F., Adda-Decker, M. & Ernestus, M. (2010). The Nijmegen corpus of casual French. Speech Communication, vol. 52, no. 3, pp.201–212.
[13] Gauvain, J.-L., Lamel, L. & Adda, G. 2002. The LIMSI broadcast news transcription system. Speech communication 37 (1-2), 89–108
[14] Gauvain, J.-L., Adda, G., Adda-Decker, M., Allauzen, A., Gendner, V., Lamel, L. & Schwenk, H. 2005. Where Are We in Transcribing French Broadcast News?
Proceedings of ISCA Eurospeech'05, Lisbon, Sep 2005.
[15] Hallé, P. & Adda-Decker, M. 2007. Voicing assimilation in journalistic speech. 16th International Congress of Phonetic Sciences, 2007, 493–496.
[16] Hallé, P. & Adda-Decker, M. 2011. Voice assimilation in French obstruents: A gradient or a categorical process? Tones and features: A festschrift for Nick Clements,
De Gruyter, 149–175



Bibliography
[17] Adda-Decker, M. 2006. De la reconnaissance automatique de la parole à l’analyse linguistique de corpus oraux. Paper presented at JEP26, Dinard France,12-
16/06
[18] Adda-Decker, M. 2007. Problèmes posés par le schwa en reconnaissance et en alignement automatiques de la parole.
[19] Adda-Decker, M. & Lamel, L. 2017. Discovering speech reductions across speaking styles and languages. Cangemi, F., Clayards M., Niebuhr O., Schuppler B., &
Zellers M. Rethinking reduction: Interdisciplinary perspectives on conditions, mechanisms, and domains for phonetic variation, De Gruyter Mouton
[20] Bürki, A., Gendrot, C., Gravier, G., Linarès, G. & Fougeron, C. 2007. Alignement automatique et analyse phonétique: comparaison de différents systèmes pour
l’analyse du schwa. TAL. Vol. 49 – n° 3/2008, 1-33
[21] Bänziger, T. 2004. Communication vocale des émotions: Perception de l'expression vocale et attributions émotionnelles. Thèse de doctorat. Faculté de
Psychologie et des Sciences de l'Education de l'Université de Genève
[22] Grandjean, D. & Baenziger, T. 2014. Chapitre 4. Expression vocale des émotions. In David Sander éd., Traité de psychologie des émotions. Paris: Dunod. 120-166
[23] Jatteau, A., Vasilescu, I., Lamel, L., Adda-Decker, M. & Audibert, N. 2019. “gra[f]e!” word-final devoicing of obstruents in standard French: An acoustic study
based on large corpora. Proceedings of Interspeech, 1726–1730.
[24] Mitterer, H. 2011. Recognizing reduced forms: Different processing mechanisms for similar reductions. Journal of Phonetics, 39(3):298–303.
[25] Bybee, J. 2000. Lexicalization of sound change and alternating environments. Laboratory Phonology V: Acquisition and the Lexicon, ed. M. B. Broe and Janet M.
Pierrehumbert, 250–268. Cambridge: Cambridge University Press.
[26] Dinkin, A. 2008. The real effect of word frequency on phonetic variation. Proceedings of the 31st Annual Penn Linguistics Colloquium 14, 1. University of
Pennsylvania Working Papers in Linguistics.
[27] Phillips, Betty. 1984. Word frequency and the actuation of sound change. Language 60: 320–342
[28] Pierrehumbert, J. 2002. Word-specific phonetics. Laboratory Phonology VII, ed. Carlos Gussenhoven and Natasha Warner, 101–140. Berlin: Mouton/de Gruyter.
[29] McClelland, J. L., Mirman, D., & Holt, L. L. 2006. Are there interactive processes in speech perception? Trends in Cognitive Sciences, 10(8), 363–369
[30] Vasilescu, I., Yahia, D., Snoeren, N. D. , Adda-Decker, M. & Lamel, L. 2011. Cross-lingual study of ASR errors: on the role of the context in human perception of
near homophones. 12th Annual Conference of the International Speech Communication Association (Interspeech’11), Florence, Italy, Aug. 2011, 1949–1952
[31] Shahin A. J., Kerlin J. R., Bhat J., Miller L. M. 2012. Neural restoration of degraded audiovisual speech. Neuroimage 60, 530–538
[32] Warren, R. M. 1970. Perceptual Restoration of Missing Speech Sounds. Science. 167 (3917): 392–3
[33] Brandão de Carvalho, J. 2017. Je ll’ai vu: Perception-driven allomorphic optimization of French l'. Probus, International Journal of Romance Linguistics 29
[34] Hansen, A. B. 1994. Etude du E caduc - stabilisation en cours et variations lexicales. Journal of French Language Studies 4, 25–54
[35] Racine, I. & Grosjean, F. 2002. La production du E caduc facultatif est-elle prévisible? Un début de réponse. Journal of French Language Studies 12, 307–326
[36] Vasilescu, I., Wu, Y., Jatteau, A., Adda-Decker, Lamel, L. 2020. Alternances de voisement et processus de lénition et de fortition : une étude automatisée de
grands corpus en cinq langues romanes. TAL
[37] Rastle, K., McCormick, S. F., Bayliss, L., & Davis, C. J. 2011. Orthography influences the perception and production of speech. Journal of experimental psychology.
Learning, memory, and cognition, 37(6), 1588–1594



Bibliography on schwa
Anderson, S. 1982. The analysis of French schwa: or how to get something from nothing. Language 58: 534-573
Brand, S. & Ernestus, M. 2018. Reduction of word-final obstruent-liquid-schwa clusters in Parisian French. Corpus Linguistics and Linguistic Theory, 0(0), Retrieved 13 Jan. 2020, from doi:10.1515/cllt-2017-0067
Bürki, A., Fougeron, C & Gendrot, C. 2007. On the categorical nature of the process involved in schwa elision in French. Interspeech, August 2007, Antwerp, Belgium.
Bürki, A., Ernestus, M., Gendrot, C., Fougeron, C & Frauenfelder, U. 2011. What affects the presence versus absence of schwa and its duration: a corpus analysis of French connected speech. Journal of the Acoustical Society
of America, 130, 3980-3991.
Côté, M.-H. 2000. Consonant Cluster Phonotactics: A Perceptual Approach. PhD-thesis, MIT.
Delattre, P. 1951. Le jeu de l'e instable intérieur en français. French review, 341-351.
Delattre, P. 1966. Studies in French and comparative phonetics. La Haye: Mouton.
Dell. F. 1970. Les règles phonologiques tardives et la phonologie dérivationnelle du français. PhD thesis, MIT.
Dell, F. 1976. Schwa précédé d’un groupe obstruante-liquide. Recherches Linguistiques 4. Université de Paris 8-Vincennes, 75-111
Dell, F. 1982. On gaps undetectable for language learners. In Jacques Mehler, Merrill Garrett & Edward C.T. Walker (eds.). Perspectives in Mental Representation. New York : Erlbaum, 431-438.
Donselaar, W. van, Kuijpers, C & Cutler, A. 1999. Facilitatory effects of vowel epenthesis on word processing in Dutch. Journal of Memory and Language 41. 59–77.
Durand, J. & Eychenne, J. 2004. Le schwa en français : pourquoi des corpus ? Corpus n°3 « Usage des corpus en phonologie », 311-356.
Ernestus, M. & Warner, N. 2011. An introduction to reduced pronunciation variants. Journal of Phonetics 39, 253-260. doi:10.1016/S0095-4470(11)00055-6.
Eychenne, J. 2019. On the deletion of word-final schwa in Southern French. Phonology, 36.3, 1-35.
Fónagy, I. 1989. Le français change de visage ? Revue Romane 24, 2 : 225-254.
Fouché, P. 1956. Traité de prononciation française. Paris : Klincksieck.
Grammont, M. 1894. Le patois de la Franche-Montagne et en particulier de Damprichard (Franche-Comté). IV : La loi des trois consonnes. Mémoires de la Société de linguistique de Paris 8: 53-90
Hansen, A. B. 1994. Étude du E caduc - stabilisation en cours et variations lexicales. Journal of French Language Studies 4, 25–54.
Hansen, A. B. 1997. Le nouveau [ә] prépausal dans le français parlé à Paris. Polyphonie pour Ivàn Fònagy, Paris: L’Harmattan, 173–198.
Hansen, A. B. & Mosegaard-Hansen, M. B. 2002. Le e prépausal et l’interaction. In Anita B. Hansen & Maj Brit Mosegaard-Hansen (eds.), Structures linguistiques et interactionnelles dans le français parlé. Actes du Colloque
international, Université de Copenhague du 22 au 23 juin 2001 (Études romanes 54). Copenhague: Museum Tusculanum Press, 89-109.
Hansen, A. B. & Østby, K. A. 1997. Variation in the capital city of France: Paris. In Sylvain Detey, Jacques Durand, Bernard Laks, & Chantal Lyche (eds.), Varieties of Spoken French. 173-198
Leray, F. 1930. La loi des trois consonnes. Revue de philologie française XLII. 161-184.
Malécot. A. 1955. The elision of the French mute-e within complex consonantal clusters. Lingua, 5, 44-60.
Malécot, A. 1958. The role of releases in the identification of released final stops: a series of tape-cutting experiments. Language, 370–380
Malécot, A. 1976. The effect of linguistic and paralinguistic variables on the elision of the French mute-e. Phonetica, 33, 93-112.
Martinet, A. 1969. Le français sans fard. Paris : Presses universitaires de France.
Martinon, P. 1913. Comment on prononce le français. Paris : Larousse.
Mende, Ad. 1880. Étude sur la prononciation de l’e muet. Londres : Trubner
Parker, S. 2012. Sonority. The Blackwell Companion to Phonology. van Oostendorp, Marc, Colin J. Ewen, Elizabeth Hume & Keren Rice (eds). Blackwell Publishing, 2011. Blackwell Reference Online. 12 January 2012
Picard, M. 1991. La loi des trois consonnes et la chute du cheva en québécois. Revue québécoise de linguistique, 20 (2), 35–48. https://doi.org/10.7202/602703ar
Purse, R. 2019. Variable Word-Final Schwa in French: An OT Analysis. University of Pennsylvania Working Papers in Linguistics, Vol. 25, Issue 1, Proceedings of the 42nd Annual Penn Linguistics Conference, Article 22
Racine, I. & Grosjean, F. 2002. La production du E caduc facultatif est-elle prévisible ? Un début de réponse. French Language Studies, 12, 307-326
Ranson, D. & Passarello, M. 2012. L'élision variable du schwa en fin de mot chez des hommes méridionaux : L'effet des consonnes environnantes et de la fréquence de la lexie. Congrès Mondial de Linguistique Française
Silverman, D. 2011. Schwa. In Marc van Oostendorp, Colin J. Ewen, Elizabeth Hume & Keren Rice (eds.) The Blackwell companion to phonology. 5 vols. Malden, MA & Oxford: Wiley-Blackwell. 628-642.
Tranel, B. 1981. Concreteness in Generative Phonology. Evidence from French. Berkeley: University of California Press.
Wu, Y., Adda-Decker, M. & Fougeron, C. 2016. Rôle des contextes lexical et post-lexical dans la réalisation du schwa : apports du traitement automatique de grands corpus. Actes de la conférence conjointe JEP-TALN-
RECITAL 2016, volume 1 JEP: 633-641
Wu, Y., Adda-Decker, M., Fougeron, C. & Lamel, L. 2017. Schwa Realization in French: Using Automatic Speech Processing to Study Phonological and Socio-Linguistic Factors in Large Corpora. Interspeech 2017, 3782-3786



Thank you for your attention!

21


