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Fine phonetic details are used by listeners in processing speech and affect listeners’ subsequent 

speech productions [1, 2] suggesting a close link between speech perception and production. 
However, the link between phonological categories in speech perception and production is still 
largely unknown. While previous studies found correlations between speech perception and 
production [e.g., 3-6], many studies also failed to find such correlations [e.g., 7-11], revealing the 
complex nature of the perception-production link. 

The current study explores the link between perception and production by examining the 
correlation between individual speakers’ categorical boundaries in perception and production 
through VOT. To capture a holistic picture of phonological categories, different variables that 
reflect production categories (e.g., mean, minimum, and maximum VOT for /p/ and /b/, and the 
midpoint of the gap between the two categories) are examined in both isolated and connected 
speech. Individual variability of perceptual categorical boundaries is also examined: while VOT 
production is shown to be highly variable across speakers yet structured within speakers [e.g., 12], 
individual variability of VOT in perception, such as the categorical boundary for voicing contrast, 
is largely unknown. Previous studies showed that perceptual cues vary across listeners [13, 14], so 
we would expect to find individual variability in categorical boundaries as well. 

Thirty native speakers of American English participated in an online experiment which 
examines the correlation between perceptual categorical boundaries for the /p/-/b/ contrast and 
production variables of isolated and connected speech. A native speaker recorded the tokens bear 
and pear, and a 9-step bear-pear continuum was created (on a VOT scale from 12ms to 52ms) as 
identification task stimuli. Each token was presented twice in random order. Production stimuli for 
the isolated speech and connected speech were 36 monosyllabic words with initial stops and a short 
passage from the book “Peppa Pig: Family Trip” (116 words, 20 bilabial stops), respectively. 
During the production task, participants were randomly presented with the test words on the 
computer screen (each token was presented twice), and were asked to read them aloud at a 
comfortable pace. The short passage was presented subsequently, and the participants were asked 
to read it at a comfortable pace.  

The results showed that perceptual boundaries in VOT vary widely across speakers (19.5ms 
- 47ms), and so did the slope. As expected, the mean production values in VOT also showed a wide 
variability (/p/: 45ms - 124ms, /b/:-80ms - 29ms). Mixed-effects modeling and additional linear 
regression analysis showed no significant correlation between /b/-/p/ perceptual categorical 
boundary and any of the production variables in isolated speech (p>0.1) (Fig. 1), while a significant 
correlation was found between the categorical boundary and mean /p/ VOT in connected speech 
(adjusted R2 =  0.41, p<0.001) (Fig. 2). There was no significant correlation between isolated and 
connected speech nor between categorical boundary and mean /b/ VOT. 

Our results showed a significant correlation between (perceptual) categorical boundary and 
mean /p/ VOT in connected speech, which suggests that the representation of phonemic categories 
is likely to include fine phonetic details. Our results also showed that the type of production task 
matters in examining the perception-production link: isolated speech was more hyperarticulated 
and variable in our data, potentially obscuring the link. One limitation of the current data is that the 
perception data comes from only one continuum (i.e., bear-pear). To address the lack of fine-
grained perception data, additional data is currently being collected for a second experiment which 
includes more stimuli for the categorical perception task. The data will be analyzed using a 
Bayesian mixed effects regression model. 
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Fig.1 Mean /p/ VOT values and /b/-/p/ categorical 
boundary for each participant in isolated speech  

Fig.2 Mean /p/ VOT values and /b/-/p/ categorical 
boundary for each participant in connected speech
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