Appendix D

MRPA and IPA Symbols

Symbols have been used in this thesis to represent sound units of speech. The symbols

used in the body of the text are those of the alphabet of the International Phonetics Association (IPA). The limitations of the packages used in producing this thesis have forced the symbols of the Machine Readable Phonemic Alphabet (MRPA) to be used in some of the illustrative Figures (marked by an asterisk in the Figure caption). Table D.1 shows the corresponding IPA and MRPA symbols for sound units and gives example words in which the sounds occur in the exemplar languages English, French and Italian (adopted from Hiller et al., 1990).

Symbol Example Word IPA MRPA English French Italian [p] p pea par copia^1 [t] t tea tard grato^1 [k] k key car chiaro^1 [b] b bee barre buono^1 [d] d dye dos dove^1 [g] g guy gare gatto^1 [Q] ch each – città^1 [`] jh edge – Giorgio^1 [s] s sea si stanco^1 [z] z zoom zebre snello [M] sh she chat uscire [‘] zh beige jeu – [ts] ts – – zio^1 [dz] dz – – zero^1 [f] f fan foi faccia^1 [v] v van vin beve^1 [S] th thin – – [´] dh then – – [h] h hat – – [m] m me mare mangia^1 [n] n knee non vano^1 [8] ng song – – [7] ny – agneau bisogno [l] l lay le alba^1 [“] ly – – battaglia [r] r ray – serata^1 [K] R – roi – [j] y yes billet più [&] yw – huit – [w] w way oui può continued on next page. . .

1The long version of these consonant sounds are marked in MRPA by a colon — [bq] b: ‘abbazia’. 2Centralised. 3British English. 4American English.

. . . continued from previous page

Symbol Example Word IPA MRPA English French Italian [i] ii bead lit pino [*] i bid – – [+] | bid^2 – – [e] ee – été lesso [¸] e bed sec letto [~¸] en – vin – [�] aa bard gras – [a] a bad^3 la faccia [ã] an – grand – [æ] ah sad^4 – – [ß] @@ bird^3 – – [¯] @r word^4 – – [˘] @ about – – [�] uh bud – – [u] uu boot loup uno [T] u" boot^2 – – [W] u put – – [y] yy – sur – [o/] eu – feu – [œ] oe – coeur – [œ̃] oen – commun – [o] O – eau torre [õ] on – pont – [=] oo port fort tosto [�] o pot – – [e*] ei bay – quei [a*] ai buy – sai [=*] oi boy – – [˘W] ou go – – [aW] au bow – laurea [*˘] i@ beer^3 – – [¸˘] e@ bare^3 – – [W˘] u@ poor^3 – – [b] ? glottal stop [h] ’ primary stress [i] " secondary stress [y] * tertiary stress

Table D.1: IPA/MRPA Symbols

References

Adams, C., & Munro, R.R. (1978). In search of the acoustic correlates of stress:

Fundamental frequency, amplitude, and duration in the connected utterance of some native and non-native speakers of English. Phonetica, 35, 125–156.

Atal, B.S., & Rabiner, L.R. (1976). A pattern recognition approach to voicedunvoiced-silence classification with applications to speech recognition. IEEE Trans. Acoustics, Speech, and Signal Processing, ASSP–24(3), 201–212.

Aull, A.M., & Zue, V.W. (1985). Lexical stress detection and its application to large vocabulary speech recognition. Pages 1549–1552 of: Proc. IEEE International Conference on Acoustics, Speech, and Signal Processing, vol. 4. Florida.

Baer, T., Löfqvist, A., & McGarr, N.S. (1983). Laryngeal vibrations: A comparison between high-speed filming and glottographic techniques. Journal of the Acoustical Society of America, 73(4), 1304–1308.

Bagshaw, P.C. (1992). An investigation of acoustic events related to sentential stress and pitch accents, in English. Pages 808–813 of: Proc. 4th. Australian International Conference on Speech Science and Technology. Brisbane, Australia.

Bagshaw, P.C. (1993). An investigation of acoustic events related to sentential stress and pitch accents, in English. Speech Communication, 13(3–4), 333–342.

Bagshaw, P.C., & Williams, B.J. (1992). Criteria for labelling prosodic aspects of English speech. Pages 859–862 of: Proc. International Conference on Spoken Language Processing, vol. 2. Banff, Canada.

Bagshaw, P.C., Hiller, S.M., & Jack, M.A. (1993). Enhanced pitch tracking and the processing of F0 contours for computer aided intonation teaching. Pages 1003– 1006 of: Proc. 3rd. European Conference on Speech Communication and Technology, vol. 2. Berlin.

Barry, W.J., & Fourcin, A.J. (1992). Levels of labelling. Computer Speech and Language, 6, 1–14.

Bartkova, K., & Sorin, C. (1987). A model of segmental duration for speech synthesis in French. Speech Communication, 6(3), 245–260.

Beaugendre, F., d’Alessandro, C., Lacheret-Dujour, A., & Terken, J.

(1992). A perceptual study of French intonation. Pages 739–742 of: Proc. International Conference on Spoken Language Processing, vol. 1. Banff, Canada.

Beckman, M.E. (1986). Stress and Non-stress Accent. Dordrecht, Holland: Foris Publications.

Beckman, M.E., & Pierrehumbert, J.B. (1986). Intonation structure in Japanese and English. Pages 255–309 of: Ewen, C.J., & Anderson, J.M. (eds), Phonology Yearbook, vol. 3. Cambridge, U.K.: Cambridge University Press.

Bolinger, B. (ed). (1972). Intonation. Harmondsworth: Penguin Books Ltd.

Bolinger, D.L. (1958). A theory of pitch accent in English. Word, 14, 109–149.

Brazil, D., Coulthard, M., & Johns, C. (1980). Discourse Intonation and Language Teaching. London: Longman.

Bruce, G. (1977). Swedish word accents in sentence perspective. Lund: Gleerup.

Campbell, W.N. (1990). Evidence for a syllable-based model of speech timing. Pages 9–12 of: Proc. International Conference on Spoken Language Processing, vol. 1. Kobe, Japan.

Campbell, W.N. (1992). Prosodic encoding of English speech. Pages 663–666 of: Proc.

International Conference on Spoken Language Processing, vol. 1. Banff, Canada.

Campbell, W.N., & Isard, S.D. (1991). Segment durations in a syllable frame.

Journal of Phonetics, 19, 37–47.

Chapallaz, M. (1979). The Pronunciation of Italian: A Practical Introduction. London: Bell & Hyman.

Chomsky, N., & Halle, M. (1968). The Sound Pattern of English. New York: Harper & Row.

Cohen, A., & ’t Hart, J. (1967). On the anatomy of intonation. Lingua, 19, 177–192.

Couper-Kuhlen, E. (1986). An Introduction to English Prosody. London: Edward Arnold (Publishers) Ltd.

Crowe, A.S. (1988). Generalised centroids: A new perspective on peak picking and formant estimation. Pages 683–689 of: Ainsworth, W.A., & Holmes, J.N. (eds), Proc. 7th. FASE Symposium, vol. 2. Edinburgh.

Crowe, A.S., & Jack, M.A. (1987). Globally optimising formant tracker using generalised centroids. Electronics Letters, 23(19), 1019–1020.

Crystal, D. (1969). Prosodic Systems and Intonation in English. Cambridge, U.K.:

Cambridge University Press.

Crystal, T.H., & House, A.S. (1988). Segmental durations in connected-speech signals: Syllabic stress. Journal of the Acoustical Society of America, 83(4), 1574– 1585.

Cutler, A., & Norris, D. (1988). The role of strong syllables in segmentation for lexical access. Journal of Experimental Psychology: Human Perception and Performance, 14(1), 113–121.

Dalby, J.M. (1986). Phonetic Structure of Fast Speech in American English. PhD dissertation, Indiana University Linguistics Club, Bloomington, Indiana.

Dauer, R.M. (1983). Stress-timing and syllable-timing reanalysed. Journal of Phonetics, 11(1), 51–62.

de Pijper, J.R. (1983). Modelling British Intonation: An analysis by resynthesis of British English intonation. Dordrecht, Holland: Foris Publications.

di Benedetto, M.-G., Carraro, F., Hiller, S.M., & Rooney, E.J. (1992). Vowels pronunciation assessment in the SPELL system. Pages 417–420 of: Proc. International Conference on Spoken Language Processing, vol. 1. Banff, Canada.

Disner, S.F. (1980). Evaluation of vowel normalization procedures. Journal of the Acoustical Society of America, 67(1), 253–261.

Duda, R.O., & Hart, P.E. (1973). Pattern Classification and Scene Analysis. New York: Wiley.

Fallside, F., & Woods, W.A. (eds). (1985). Computer Speech Processing. London:

Prentice-Hall International (UK) Ltd.

Fant, G., & Kruckenberg, A. (1988). Some durational correlates of Swedish prosody.

Pages 495–502 of: Ainsworth, W.A., & Holmes, J.N. (eds), Proc. 7th. FASE Symposium, vol. 2. Edinburgh.

Fry, D.B. (1955). Duration and intensity as physics correlates of linguistic stress.

Journal of the Acoustical Society of America, 27(4), 765–768.

Fry, D.B. (1958). Experiments in the perception of stress. Language and Speech, 1, 126–152.

Fry, D.B. (1965). The dependence of stress judgement on vowel formant structure.

Pages 306–311 of: Zwirner, E., & Bethge, W. (eds), Proc. 5th. International Congress of Phonetic Sciences, University of Münster, 16–22 August 1964. New York: Karger.

Fudge, E.C. (1984). English Word-Stress. London: George Allen & Unwin.

Gillick, L., & Cox, S.J. (1989). Some statistical issues in the comparison of speech recognition algorithms. Pages 532–535 of: Proc. IEEE International Conference on Acoustics, Speech, and Signal Processing, vol. 1. Glasgow, Scotland.

Gimson, A.C. (1970). An Introduction to the Pronunciation of English. Second edn.

London: Edward Arnold.

Godfrey, J.J., & Brodsky, J.M. (1986). Acoustic characteristics of emphasis. Journal of the Acoustical Society of America, 80(Supplement 1), S49(A).

Gold, B., & Rabiner, L. (1969). Parallel processing techniques for estimating pitch periods of speech in the time domain. Journal of the Acoustical Society of America, 46(2, part 2), 442–448.

Grice, M.L. (1992). The Intonation of Interrogation in Palermo Italian: Implications for Intonation Theory. Ph.D. thesis, University College London.

Grice, M.L., & Barry, W.J. (1991). Problems of transcription and labelling in the specification of segmental and prosodic structure. Pages 66–69 of: Proc. XII’th. International Congress of Phonetic Sciences, vol. 5. Aix en Provence, France.

Gussenhoven, C. (1984). On the Grammar and Semantics of Sentence Accents. Dordrecht, Holland: Foris Publications.

Halliday, M.A.K. (1970). A Course in Spoken English: Intonation. London: Oxford University Press.

Harmer, J. (1983). The Practice of English Language Teaching. London: Longman.

Harris, F.J. (1978). On the use of windows for harmonic analysis with the discrete Fourier transform. Proc. IEEE, 66(1), 51–83.

Hess, W.H. (1983). Pitch Determination of Speech Signals: Algorithms and Devices.

Heidelberg, Germany: Springer-Verlag.

Hieronymus, J.L. (1989). Automatic sentential vowel stress labelling. Pages 226–229 of: Proc. 1st. European Conference on Speech Communication and Technology, vol. 1. Paris.

Hieronymus, J.L., & Williams, B.J. (1991). An investigation of the relation between perceived pitch accent and automatically-located accent in British English. Pages 1157–1160 of: Proc. 2nd. European Conference on Speech Communication and Technology, vol. 3. Genova, Italy.

Hillenbrand, J., & Gayvert, R.T. (1993). Vowel classifiaction based on fundamental frequency and formant frequencies. Journal of Speech and Hearing Research, 36(4), 674–699.

Hiller, S.M. (1985). Automatic Acoustic Analysis of Waveform Perturbations. Ph.D.

thesis, University of Edinburgh, Scotland.

Hiller, S.M., Rooney, E.J., & Laver, J. (1990). SPELL project speech stimuli.

Status report 1.1. Centre for Speech Technology Research, University of Edinburgh, U.K.

Hiller, S.M., Rooney, E.J., Laver, J., & Jack, M.A. (1993). SPELL: An automated system for computer-aided pronunciation teaching. Speech Communication, 13(3–4), 463–473.

Hirst, D., & Espesser, R. (1993). Automatic modelling of fundamental frequency using a quadratic spline function. Travaux de l’Institut de Phonétique d’Aix, 15.

Inkelas, S., & Zec, D. (1988). Serbo-Croatian pitch accent: The interaction of tone, stress and intonation. Language, 64(2), 227–248.

James, M. (1985). Classification Algorithms. London: Collins.

Kenworthy, J. (1987). Teaching English Pronunciation. London: Longman.

Kingdom, R. (1958). The Groundwork of English Stress. London: Longman.

Klatt, D.H. (1979). Synthesis by rule of segmental durations in English sentences.

Pages 287–299 of: Lindblom, B., & Ohman, S.E.G. (eds), Frontiers of Speech Communication Research. London: Academic Press Inc.

Ladd, D.R. (1983). Phonological features of intonation peaks. Language, 59(4), 721– 759.

Ladd, D.R. (1986). Intonational phrasing: the case for recursive prosodic structure.

Pages 311–340 of: Ewen, C.J., & Anderson, J.M. (eds), Phonology Yearbook, vol. 3. Cambridge, U.K.: Cambridge University Press.

Ladd, D.R. (1992). Compound prosodic domains. Edinburgh University Department of Linguistics Occasional Paper. [Submitted for publication in Language].

Ladd, D.R., & Campbell, W.N. (1991). Theories of prosodic structure: Evidence from syllable duration. Pages 290–293 of: Proc. XII’th. International Congress of Phonetic Sciences, vol. 2. Aix en Provence, France.

Ladefoged, P. (1982). A Course in Phonetics. Second edn. New York: Harcourt Brace Jovanovich, Inc.

Lamel, L.F., Kassel, R.H., & Seneff, S. (1986). Speech database development:

Design and analysis of the acoustic-phonetic corpus. Pages 100–109 of: Baumann, L.S. (ed), Proc. DARPA Speech Recognition Workshop, Palo Alto, California, 19–20 February 1986. McLean, Virginia: Science Applications International Corporation.

Laver, J. (1980). The Phonetic Description of Voice Quality. Cambridge, U.K.: Cambridge University Press.

Laver, J., Bennett, C., Cohen, I., Dalby, J., Davies, D., & McAllister, M.

(1988). ATR/CSTR speech database project. Status report 1. Centre for Speech Technology Research, University of Edinburgh, U.K.

Laver, J., Alexander, M., Bennett, C., Cohen, I., & Davies, D. (1989). Speech segmentation criteria for ATR/CSTR. Tech. rept. Centre for Speech Technology Research, University of Edinburgh, U.K.

Lea, W.A. (1974). An algorithm for locating stressed syllables in continuous speech.

Journal of the Acoustical Society of America, 55(2), 411(A).

Lea, W.A. (1980). Prosodic aids to speech recognition. Chap. 8 of: Lea, W.A. (ed), Trends in Speech Recognition. Englewood Cliffs, New Jersey: Prentice-Hall, Inc.

Lefèvre, J.-P., Hiller, S.M., Rooney, E.J., Laver, J., & di Benedetto, M.-G.

(1992). Macro and micro features for automatic pronunciation improvement in the SPELL system. Speech Communication, 11(1), 31–44.

Lehiste, I. (1970). Suprasegmentals. Cambridge, Massachusetts: The Massachusetts Institute of Technology Press.

Lehiste, I., & Peterson, G.E. (1959). Vowel amplitude and phonemic stress in American English. Journal of the Acoustical Society of America, 31(4), 428–435.

Liberman, M.Y. (1975). The Intonation System of English. PhD dissertation, Massachusetts Institute of Technology.

Liberman, M.Y., & Prince, A.S. (1977). On stress and linguistic rhythm. Linquitic Inquiry, 8, 249–336.

Lieberman, P. (1960). Some acoustic correlates of word stress in American English.

Journal of the Acoustical Society of America, 32(4), 451–454.

Lieberman, P. (1965). On the acoustic basis of the perception of intonation by linguists.

Word, 21, 40–45.

Lindblom, B. (1963). Spectrographic study of vowel reduction. Journal of the Acoustical Society of America, 35(11), 1773–1781.

MacCarthy, P. (1975). The Pronunciation of French. London: Oxford University Press.

Maddieson, I. (1985). Phonetic Cues to Syllabification. In: Fromkin, V.A. (ed), Phonetic Linguistics (essays in honor of P.Ladefoged). London: Academic Press Inc.

Madsen, H.S. (1983). Techniques in Testing. Oxford: Oxford University Press.

Markel, J.D., & Gray, Jr., A.H. (1976). Linear prediction of speech. Heidelberg, Germany: Springer-Verlag.

Martineau, R., & McGrivney, J. (1973). French Pronunciation. London: Oxford University Press.

McInnes, F.R., Ariki, Y., & Wrench, A.A. (1989). Enhancement and optimisation of a speech recognition front end based on hidden Markov models. Pages 461–464 of: Proc. 1st. European Conference on Speech Communication and Technology, vol. 2. Paris.

McInnes, F.R., Carraro, F., Hiller, S.M., & Rooney, E.J. (1992). Evaluation and optimisation of a segmenter for a PC-based pronunciation teaching system. Pages 109–116 of: Proc. Institute of Acoustics Conference on Speech and Hearing, vol. 14, part 6. Windermere, England.

Medan, Y., Yair, E., & Chazan, D. (1991). Super resolution pitch determination of speech signals. IEEE Trans. Signal Processing, ASSP–39(1), 40–48.

Mermelstein, P. (1975). Automatic segmentation of speech into syllabic units. Journal of the Acoustical Society of America, 58(4), 880–883.

Merten, P. (1987). L’intonation du Français: De la Description Linguistique à la Reconnaissance Automatique. Doctorale dissertatie, Katholieke Universiteit Leuven. (in French).

Morton, J., & Jassem, W. (1965). Acoustic correlates of stress. Language and Speech, 8(3), 159–181.

Nakatani, L., & Aston, C.H. (1978). Perceiving stress patterns of words in sentences.

Journal of the Acoustical Society of America, 63(Supplement 1), S55(A).

Noll, A.M. (1967). Cepstrum pitch determination. Journal of the Acoustical Society of America, 41(2), 293–309.

Noll, A.M. (1970). Pitch determination of human speech by the harmonic product spectrum, the harmonic sum spectrum, and a maximum likelihood estimate. Symposium on Computer Processing in Communication, vol. 19. New York: Polytechnic Institute of Brooklyn Microwave Research Institute. Pages 779–797.

O’Connor, J.D., & Arnold, G.R. (1973). Intonation of Colloquial English. Second edn. London: Longman.

Peterson, G.E., & Barney, H.L. (1952). Control methods used in a study of vowels.

Journal of the Acoustical Society of America, 24(2), 175–184.

Phillips, M.S. (1985). A feature-based time domain pitch tracker. Journal of the Acoustical Society of America, 77, S9–S10(A).

Pickering, B., Williams, B., & Knowles, G. (1994). Analysis of transcriber differences in the SEC. Chap. 4 of: Knowles, G., & Alderson, P.R. (eds), Working with Speech: The Computational Analysis of Formal British English Speech. London: Longman.

Pierce, J.R. (1962). Symbols, Signals and Noise: The Nature and Process of Communication. London: Hutchinson.

Pierrehumbert, J.B. (1980). The Phonology and Phonetics of English Intonation.

PhD dissertation, Massachusetts Institute of Technology.

Pierrehumbert, J.B., & Beckman, M.E. (1988). Japanese Tone Structure. Cambridge, Massachusetts: The Massachusetts Institute of Technology Press.

Pike, K. (1945). The Intonation of American English. Ann Arbor, MI: University of Michigan Press. [Excerpts reprinted in Bolinger (1972)].

Press, W.H., Flannery, B.P., Teukolsky, S.A., & Vetterling, W.T. (1988).

Numerical Recipes in C: The Art of Scientific Computing. Cambridge, U.K.: Cambridge University Press.

Price, G. (1991). An Introduction to French Pronunciation. Oxford, England: Blackwell.

Price, P.J., Wightman, C.W., Ostendorf, M., & Bear, J. (1990). Evidence for a syllable-based model of speech timing. Pages 13–16 of: Proc. International Conference on Spoken Language Processing, vol. 1. Kobe, Japan.

Price, P.J., Ostendorf, M., Shattuck-Hufnagel, S., & Fong, C. (1991). The use of prosody in syntactic disambiguation. Journal of the Acoustical Society of America, 90(6), 2956–2970.

Pulgram, E. (1970). Syllable, Word, Nexus, Cursus. Den Hague: Mouton.

Rabiner, L.R., Sambur, M.R., & Schmidt, C.E. (1975). Applications of non-linear smoothing algorithms to speech processing. IEEE Trans. Acoustics, Speech, and Signal Processing, ASSP–23(6), 552–557.

Rabiner, L.R., Cheng, M.J., Rosenberg, A.E., & McGonegal, C.A. (1976). A comparative performance study of several pitch detection algorithms. IEEE Trans. Acoustics, Speech, and Signal Processing, ASSP–24(5), 399–418.

Rivers, W.M. (1975). A Practical Guide to the Teaching of French. New York: Oxford University Press.

Rooney, E.J., Hiller, S.M., Laver, J., & Jack, M.A. (1992). Prosodic features for automated pronunciation improvement in the SPELL system. Pages 413–416 of: Proc. International Conference on Spoken Language Processing, vol. 1. Banff, Canada.

Rose, P. (1987). Considerations in the normalisation of the fundamental frequency of linguistic tone. Speech Communication, 6(4), 343–352.

Rousseeuw, P.J. (1984). Lease median of squares regression. Journal of the American Statistical Association, 79, 871–880.

Rousseeuw, P.J., & Leroy, A.M. (1987). Robust Regression and Outlier Detection.

New York: Wiley.

Scheffers, M.T.M. (1988). Automatic stylization of F0-contours. Pages 981–987 of:

Ainsworth, W.A., & Holmes, J.N. (eds), Proc. 7th. FASE Symposium, vol. 3. Edinburgh.

Schroeder, M.R. (1968). Period histogram and product spectrum: New methods for fundamental frequency measurement. Journal of the Acoustical Society of America, 43(4), 829–834.

Secrest, B.G., & Doddington, G.R. (1983). An integrated pitch tracking algorithm for speech systems. Pages 1352–1355 of: Proc. IEEE International Conference on Acoustics, Speech, and Signal Processing. Boston.

Selkirk, E.O. (1984). Phonology and Syntax: The Relationship between Sound and Structure. Cambridge, Massachusetts: The Massachusetts Institute of Technology Press.

Shannon, C.E., & Weaver, W. (1949). The Mathematical Theory of Communication.

Urbana: University of Illinois Press.

Shearme, J.N., & Holmes, J.N. (1962). An experimental study on the classification of sounds in continuous speech according to their distribution in the formant 1- formant 2 plane. Pages 234–240 of: Sovijarvi, A., & Aalto, P. (eds), Proc. 4th. International Congress of Phonetic Sciences, University of Helsinki, 4–9 September 1961. Den Hague: Mouton.

Silverman, K.E.A. (1987). The Structure of Processing of Fundamental Frequency Contours. Ph.D. thesis, University of Cambridge, England.

Silverman, K.E.A., Beckman, M.E., Pitrelli, J., Ostendorf, M., Wightman, C.W., Price, P.J., Pierrehumbert, J.B., & Hirschberg, J. (1992). TOBI: A standard for labelling English prosody. Pages 867–870 of: Proc. International Conference on Spoken Language Processing, vol. 2. Banff, Canada.

Syrdal, A.K., & Gopal, H.S. (1986). A perceptual model of vowel recognition based on the auditory representation of American English vowels. Journal of the Acoustical Society of America, 79(4), 1086–1100.

’t Hart, J. (1991). F0 stylization in speech: Straight lines versus parabolas. Journal of the Acoustical Society of America, 90(6), 3368–3370.

’t Hart, J., & Cohen, A. (1973). Intonation by rule: a perceptual quest. Journal of Phonetics, 1, 309–327.

Taylor, P.A. (1993). A Phonetic Model of English Intonation. Ph.D. thesis, University of Edinburgh, Scotland.

Taylor, P.A., & Isard, S.D. (1992). A new model of intonation for use with speech synthesis and recognition. Pages 1287–1290 of: Proc. International Conference on Spoken Language Processing, vol. 1. Banff, Canada.

Tiffany, W.R. (1959). Nonrandom sources of variation in vowel quality. Journal of Speech and Hearing Research, 2(4), 305–317.

Tranel, B. (1987). The Sounds of French: An Introduction. Cambridge: Cambridge University Press.

Tuller, B., Harris, K.S., & Kelso, J.A.S. (1982). Stress and rate: Differential transformation of articulation. Journal of the Acoustical Society of America, 71(6), 1534–1543.

Vaissière, J. (1983). Language-independent prosodic features. Chap. 5, pages 53– 66 of: Cutler, A., & Ladd, D.R. (eds), Prosody: Models and Measurements. Heidelberg, Germany: Springer-Verlag.

Vaissière, J. (1988). The use of prosodic parameters in automatic speech recognition. Pages 71–99 of: Niemann, H., Lang, M., & Sagerer, G. (eds), Recent Advances in Speech Understanding and Dialog Systems. Heidelberg, Germany: Springer-Verlag.

Vaissière, J. (1989). On automatic extraction of prosodic information for automatic speech recognition system. Pages 202–205 of: Proc. 1st. European Conference on Speech Communication and Technology, vol. 1. Paris.

van Bergem, D.R. (1988). The first step to a better understanding of vowel reduction.

Proc. Institute of Phonetic Sciences, 12, 61–75.

van Bergem, D.R. (1994). A model of coarticulatory effects on the schwa. Speech Communication, 14(1), 143–162.

van Santen, J.P.H. (1993). Compensation for vowel coarticulation: A progress report. Pages 35–40 of: Proc. ARPA Workshop on Human Language Technology, Plainsboro, New Jersey, 21–24 March 1993.

van Summers, W. (1987). Effects of stress and final-consonant voicing on vowel production: Articulatory and acoustic analysis. Journal of the Acoustical Society of America, 82(3), 847–863.

Verbrugge, R.R., & Shankweiler, D.P. (1977). Prosodic information for vowel identity. Journal of the Acoustical Society of America, 61(Supplement 1), S39(A).

Waibel, A. (1988). Prosody and Speech Recognition. London: Pitman.

Westin, K., Buddenhagen, R.G., & Obrecht, D.H. (1966). An experimental analysis of the relative importance of pitch, quality, and intensity as cues to phonemic distinctions in southern Swedish. Language and Speech, 9, 114–126.

Wightman, C.W., & Ostendorf, M. (1991). Automatic recognition of prosodic phrases. Pages 321–324 of: Proc. IEEE International Conference on Acoustics, Speech, and Signal Processing, vol. 1. Toronto, Canada.

Wightman, C.W., & Ostendorf, M. (1992). Automatic recognition of intonation features. Pages 221–224 of: Proc. IEEE International Conference on Acoustics, Speech, and Signal Processing, vol. 1. San Fransisco.

Wightman, C.W., Shattuck-Hufnagel, S., Ostendorf, M., & Price, P.J.

(1992). Segmental durations in the vicinity of prosodic phrase boundaries. Journal of the Acoustical Society of America, 91(3), 1707–1717.

Zwicker, E., & Terhardt, E. (1980). Analytical expressions for critical-band rate and critical bandwidth as a function of frequency. Journal of the Acoustical Society of America, 68, 1523–1525.