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What is creak?

I Creak is a phonation type in which the arytenoid cartilages are
held tightly together, so that the vocal folds can vibrate only
at the anterior end (Ladefoged 2010, p. 150)

I Creak is characterized by low frequency and damped glottal
pulses (Epstein 2002).

I Creak generally occurs in the last 1-2 syllables of an
utterance, cross-linguistically
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I Compare the following [i] vowel which I produced with modal
voicing on Praat in Figure 1 with an example of
utterance-final creak from production data I collected in MI in
2013 in Figure 2. Both are 156.55 milliseconds in duration
(Boersma and Weenink, 2013)
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Who uses creak?

I The short answer is: everyone

I In older research, creak was associated with masculinity, and
thought to be a robust marker of male speech (Henton and
Bladon, 1988, p. 21).

I In the past five years, however, there have been a fairly large
number of studies linking women to creak usage in the US
(Yuasa, 2010; Podesva 2011; Wolk et al, 2011; Anderson and
Nguyen, 2004; Mendoza-Denton, 2011).

I My research from Michigan found that men and women use
creak equally often in sociolinguistic interviews, but that
women use it more often in reading passages
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Perception of creak: acoustic considerations

I McGlone (1967) found a negligible difference in F0 range
between men and women when using creak, despite the fact
that in modal vowels the F0 differs quite widely.

I Men generally have an F0 of 100 to 140 Hz (Hollien and
Jackson, 1973; Krook, 1988), while women’s F0 usually falls
between 175 and 240 Hz (Stoicheff, 1981; Krook, 1988).

I The difference between modal and creak F0 is much larger for
women than for men; listeners may attend to this difference
when perceiving creak in women’s voices, acoustically
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Research questions

Is the association of creak with women due to acoustic or to social
cues? Is it harder for listeners to hear creak from ”male” speakers
than from ”female” speakers with gender-ambiguous F0?
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Overview

I After a training session on recognizing creak, listeners were
asked to listen to utterances and determine whether creak was
used in those utterances

I Utterances were paired with photos of faces to prime listeners
to expect the stimulus voice to be of a certain gender

I 20 participants between the ages of 18 and 24

NC State University NWAV Toronto 2015 7/25



Introduction
Methodology

Results
Discussion and Conclusion

References
Acknowledgements

Overview
Pre-experiment
Synthesis
Experiment design
Statistical methods

Preparation: Gender Ambiguous Stimuli

I I performed a perception experiment to ensure that the
ambiguous voices were actually ambiguous - speakers can still
be perceived as male at high pitches and female at low
pitches; listeners are attending to other acoustic cues as well
(Zimman 2013)

I Target stimuli came from two tall women (∼6 feet tall each)
to account for some of the acoustic consequences of sexual
dimorphism in humans (namely, formant values and vocal
tract length), whose pitch I altered via synthesis

I Shorter men don’t sound much more “feminine” than tall
ones, possibly because it’s more socially costly to be perceived
as a feminine-sounding short man than to be perceived as a
masculine-sounding tall woman

NC State University NWAV Toronto 2015 8/25



Introduction
Methodology

Results
Discussion and Conclusion

References
Acknowledgements

Overview
Pre-experiment
Synthesis
Experiment design
Statistical methods

Preparation: Gender Ambiguous Stimuli

I In addition to the target stimuli from the two tall women, I
had filler utterances from two normative men and two
normative women

I Utterances were taken from real sociolinguistic interview data
with speakers in Michigan

I All utterances were originally produced with creak in the final
1-2 syllables of the utterance
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Synthesis: gender-ambiguous stimuli

I I lowered the speakers’ pitches as far as they could go without
the appearance of creak-like phonation

I I performed a perception experiment with just the audio of
the pitch-altered stimuli to participants, along with the
unaltered gender-normative stimuli

I Listeners believed that the speakers were male 27.5% of the
time

I Linguists know from the McGurk Effect that (McGurk &
McDonald 1976) that perception is multi-modal, and
therefore a 27.5% male judgment rate is likely enough to sway
listeners to expect a certain gender with the addition of
gender-normative photos
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Synthesis: gender-ambiguous stimuli

Pre (Tall Woman 1)
Post (Tall Woman 1)
Pre (Tall Woman 2)
Post (Tall Woman 2)
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1.1755098

La12.mp3
Media File (audio/x-mp3)


1.1755098

MLa12.mp3
Media File (audio/x-mp3)


1.6979585

St18.mp3
Media File (audio/x-mp3)


1.6979585

MSt18.mp3
Media File (audio/x-mp3)
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Synthesis: creaky voice

Original modal recording
Synthesized creaky voice
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1.5673463

Ca15.mp3
Media File (audio/x-mp3)


1.5673463

CCa15.mp3
Media File (audio/x-mp3)
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Synthesis: modal voice

Original creaky recording
Synthesized modal voicing
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3.3959231

Ca3.mp3
Media File (audio/x-mp3)


3.3698006

MCa3.mp3
Media File (audio/x-mp3)
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Experiment design

I Experiment was designed using PsychoPy

I Two parts: a training portion, and the “real” experiment

I Participants were presented with an audio stimulus (either a
gender normative female voice, a gender ambiguous voice, or
a normative male voice) and a photo stimulus (either a male
face or a female face) to prime for gender (the photos were
only used in the experiment, not the training)

I Photo stimuli came from the Face Place database, from the
Tarrlab at Brown University (now at Carnegie Mellon)

I Forced choice: could answer “creak” or “no creak”

I Data was collected on accuracy and reaction time
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Training

I Creak was explained orally, first with an extended vocalization
with creaky voice, then in a sentence without creak and a
sentence with creak in utterance-final position

I Participants were presented with twelve unaltered utterances,
all taken from readings of the Rainbow Passage by Michigan
speakers in 2013

I Participants responded with either “creak” or “no creak,” and
were presented with feedback, either “correct” or “incorrect”

I Participants got three chances to pass the training before they
were told they could not participate in the rest of the
experiment

I One-third of participants failed the training
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Experiment
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Statistical methods

I Reaction time: Mixed effects linear regression model
I Independent variables: an interaction between gender

condition and accuracy, plus phonation and random intercepts
of participant

I Accuracy: Mixed effects logistic regression
I Independent variables: an interaction between gender

condition and phonation plus random intercepts of participant
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Accuracy

I From these results, it seems as though there are some effects
from social expectations, but the big split seems to between
normative and non-normative voices

I Listeners seem to have a bias towards creak in the
non-normative voices

I More accurate in the creaky conditions with non-normative
voices

I Requires more sophisticated methodology in synthesizing
“gender ambiguous” voices

NC State University NWAV Toronto 2015 20/25



Introduction
Methodology

Results
Discussion and Conclusion

References
Acknowledgements

Accuracy
Reaction Time
Conclusion

Reaction Time

I Participants’ reaction times were slower for normative stimuli
overall, but especially when they were wrong

I Gender priming seems more important in reaction time than in
accuracy

I Listeners take slightly longer to respond with male faces in the
gender ambiguous condition than with female faces, especially
when they are correct

I Reaction time is fastest with the gender ambiguous female
condition – perhaps because a lower pitched voice coming
from a female face tends more often to be creaked in natural
speech
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Conclusion

I There are some social differences because listeners treat
gender ambiguous voices with female photos differently than
they do gender ambiguous voices with male photos

I Acoustic differences are quite small, and the split between
normative and non-normative voices is bigger both in reaction
time and accuracy; listeners are sensitive to altered voices

I This study raises methodological questions about the creation
of gender-ambiguous stimuli – more needs to be taken into
account than vocal tract size and pitch
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