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Prominence and Boundaries
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Correlation analyses with perceived prosody vs. 
articulated prosody
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There once was a girl from De ca tur

How do speakers articulate stress, how do they produce the boundaries between 
phrases, and how do listeners perceive those signals?
Under Fujimura’s C/D model[1], the prosodic structure of the utterance is deter-
mined, in part, by jaw displacement patterns: strong syllables have more ex-
treme jaw displacements compared to weak syllables[2], and especially, contras-
tively emphasized syllables have increased jaw displacement[3]. Spaces between 
the “syllable pulses”, determined algorithmically from articulatory data, give us 
a quantitative measure of prosodic boundaries.
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Pam said bat that fat cat at that mat

Two North American English speakers, 
one female (A03) and one male (A05), pro-
duced the sentence Pam said bat that fat cat 
at that mat, with either neutral emphasis 
or contrastive emphasis placed on a 
single word. Acoustic and articulatory re-
cordings were made using 3-D EMA 
(Carstens AG500). 

We then calculated the patterns of prominence 
and boundaries for utterances with various stress 
loci. Syllable magnitude derives from jaw dis-
placement, and the timing and spacing of syl-
lables are calculated from the velocity of articula-
tors involved in onset and offset gestures.

Participants at a midwestern city in 
the U.S. and a university in Tokyo 
used an online Rapid Prosodic Tran-
scription tool to assess stress and 
boundary placement.
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Results and Discussion
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●　Articulatory prominence and perceptual prominence 
correlate very strongly for both speakers.

●　Articulatory boundaries show moderate correlation 
with perceptual prominence.

●　Articulatory boundaries and perceived boundaries 
show weaker correlation.

Articulation of prominence changes the amplitude of 
the preceding syllable. Since amplitude changes signal 
segmental demarcation[4], articulatory prominence can 
cause perceptual boundaries. The C/D model may pro-
vide a workable framework to bridge articulation and 
perception.


