Main Points
* Perception of syllable dfiliation is sensitive to rate in
repetitive speech

* The strength of these perceptions differs for different
consonant and vowel combi nations

* Some of these dfferences seem to be due to lexicd
biases either in perception or production

* Perceptual shifts in syllable dfiliation correspond to
modes in speech production

Glottal timing is apoor index to these correspondences

Background

Rate-induced Resyllabification
Stetson (1951 and much earlier), Tuller & Kelso (1991),
de Jong (2001a,b), deJong et al (2001ab)

A Perceptual Phenomenon

‘eep ... eep ... eep .. eep .. eep . pea pea pea pea’
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Figure from deJong et a (2001a)
* Repeated CV forms (such as‘pea’, hollow symbols)
identifiedas CV's
* Repeated VC forms (such as‘eep’, filled symbol s)
identified as VC's at dow rates(to theleft)
* BUT: Perceived asCV's at faster rates (to theright)

Note:
Fast VC'sareidentified as CV's only 75% of the time

A Production Phenomenon

Phase Shift

Slow --> Fast
Figure from datain deJong et al (2001b)

* Tuller & Kd'so (1991) index syl labic organi zati on with
dottal phase (y-axis above)

* Glottal phase = timing of peak glottal opening with
respect to 360 degree syllabl e repetition cycle

* Glottal phase earlier for dow rate VC's (filled symbol s)
than for CV's (hollow symbol s)

* Glottal phase for VC'sshiftsto valuesfor CV's at fast
rates
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Questions

1) Previ k labial Doesthe
phenomenon gener alizeto other segments?

2) Examples often are non-wor ds resyllabified into
words. Isresyllabification dueto lexical status?

3) Areperceptual shiftsdue toarticulatory phase shifts?

M ethods

Stimuli
METRONOME PACER: controlsrepetition rate
* Start dow (450 ms/syll.) increase to fast (200 ms/syll.)

TEXT PROMPTS: tal forms:
FACTORS [TYPES EXAMPLES
1) sequence| CV vs. VC (‘bee’ vs. ‘eeb’)
2) vowd lilvs. lael (‘eeb’ vs. ‘ab’)
3)voidng |‘voiced' vs.‘voiceless |[(‘eeb’ vs. ‘eep’)
4) place |abial vs. (‘bee’ vs.

coronal vs. ‘tea vs.

velar ‘key')

Total forms = (2+2+2+3) = 24 (- labidl + i/ = 20)

ARTICULATORY RECORDINGS
* Recorded at Haskins Laboratories
* Include fol lowing i nf ormati on:
- Acoustic traces digiti zed at 20 kHz
- Glottal transillumination traces at 635 Hz
(Glottal transil lumi nati on traces are the output of a photo-
transducer placed externally, which detects ali ght source
placed in the upper pharynx, modul ated by the size of the
dottis; Baer etal., 1983.)

TALKERS
* 3 Speakers of varied lingui sti ¢ experi ence
* Speaker gottal patterns are quite di fferent, apparently
due to language background
* Current paper focuses on one Ameri can English talker

SPLICED SYLLABLES
* Extract 21 three-syllable porti ons of signal
* Spliding techni que checked for no effect on
identifications (de Jong et al., 2001a)
* 20types X 21 syllabl es/utterance = 420 stimuli

Listeners
* 73 American English speaking listenersin their 20's
* No reported hearing loss
* 18- 19 listeners/responses for each stimulus
* Listenersbel ow 70% consi stency removed

Task
* Matlab protocol on PC platforms
* Listen to three-syllabl e dices, repeat if desired
* Tdl if vowel precedes or fol lows consonant
* |dentify consonant: ‘p' ‘t' k' ‘b’ ‘d' ‘g’

General Result

* Fast rate VC stimuli tended to belabeled asCV
* Degree of CV identification varied consi derably
* Two contrasti ng exampl es bel ow

Lexical Status?

ANALYSIS
* Take ArcSine %CV responses for last five VC stimuli
* Submit to 2-factor ANOVA
Sti mul us (real -word vs. non-word)

Fill = Jaeb/ Fill = /aeg/ Resyllabified (real vs. non vs. illegd)
= Hollow = /gae/

Hollow bacl 9 Stimulusis _|Real word [Non-word
Alternativeis|
Red word _fit->ti lik -> ki
Non-word id->di;ig->g:
lllegd et -> tae; aed -> dae |aek -> kae; aep-> pae

jeg -> gae; aeb -> bae

RESULTS

Slow --> Fast

Why?
Segment Differences?

ANALYSIS
* Take %CV responsesfor |ast (fastest) five VC stimuli
* ArcSine Transform
* Submit to 3-factor ANOVA
Vowel (/i/ vs. /ael)
Pace (labial vs. corona vs. velar)
Voidng (‘voiced' vs. ‘voiceless')
RESULTS
* No Significant Voidng Effects
* Sgnificant Vowel X Place Interaction and
Main Effects for Vowel and Place (shown bel ow)

7.

Average

Percent —e— Vowel = /ael
C \dent. ~o- Vowel =/i/
Syllables 25

Labiad  Corond  Velar
* Labidsand Velarswith /i/ resyl labify
* Coronal s resi st resyllabification
* ith /ael dsoresist
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Resyllabified °°
Syllables are:

* Sgnificant effect of Stimulus status
* Marginal (non-sign.) interaction
100

Average 75 Original

Syllables

o 50 are:

Syllables ~O— Non-words
2 @ Redl Words

Real Words  Non-words Illegdl Syllables.

EXAMPLES 100
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Real /aet/ (‘at’) 3
doesn't become oy o
illegal /tae/ responses

However:

Real /aed/ (‘add’)
does become
illegal /dael

C.f. examples
in previous
column

Hence, entire phenomenonisn't dueentirely tolexical status

Also, some

identification 75-
patterns arequite o, o, ©
complicated responses.

Here, /it/ (‘eat’)
irregularly called
1l (‘tea)

Glottal Phase Shifts?

RESTRICTIONS
* Voi ced coda stops
- generaly do not have glottal openings
- some acqui re them at fast rates
* Some voi cel ess coda stops (e.g., /aet/ in this study)
- havegottal closures, rather than openings

PROBLEMS
* In voi cel ess coda stops with glottal phase shift
- perceptud shifts do not always occur
(e.g., /it/, at bottom of previous col umn)
- perceptud shifts do not synchroni ze with phase shift
(e.g., /ik/ example bel ow)
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Summary

1. The robust perception of resyllabificationinlabia stops
isnot found in coronals or in somevelars

Possibly thisis dueto the rel ati ve acousti ¢ strength of
releasein coronal and some velar onsets. The
absence of such rel eases di scourages i denti ficati on
of fast rate VC'sas onsets

2. Resyllabificati on perception may patidly be due to
biasesin favor of identifying real lexica items

However, lexica statusdoesn't encourage midabeling
fast rate stimuli. Also, resyllabification dso
happens when lexical statusis not directly invol ved.

3. Whilearti cul atory modes might account for shiftsin
identification, glottal phase isa poor measure of it
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