
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Prosodic boundaries and givenness in tonal coarticulation in conversational
Cantonese

Gao, X.; Voeten, C.; Liberman, M.

Publication date
2024
Document Version
Final published version
Published in
Proceedings of the 19th Conference on Laboratory Phonology
License
Article 25fa Dutch Copyright Act (https://www.openaccess.nl/en/policies/open-access-in-
dutch-copyright-law-taverne-amendment)
Link to publication

Citation for published version (APA):
Gao, X., Voeten, C., & Liberman, M. (2024). Prosodic boundaries and givenness in tonal
coarticulation in conversational Cantonese. In T. Cho, S. Kin, J. Holiday, & S.-I. Lee-Kim
(Eds.), Proceedings of the 19th Conference on Laboratory Phonology: June 27-29, 2024 :
Hanyang Institute for Phonetics and Congnitive Sciences of Language (HIPCS) Hanyang
University, Seoul, Korea (pp. 419-420). Hanyang University.
https://labphon.org/labphon19/proceedings

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:07 Dec 2025

https://dare.uva.nl/personal/pure/en/publications/prosodic-boundaries-and-givenness-in-tonal-coarticulation-in-conversational-cantonese(b038902a-03e1-498d-9b0b-be9c9e154ef6).html
https://labphon.org/labphon19/proceedings


Prosodic boundaries and givenness in tonal coarticulation in conversational Cantonese 

Xin Gao1, Cesko Voeten1,2,3, and Mark Liberman1 

1University of Pennsylvania (USA), 2University of Amsterdam (Netherlands), 3Fryske Akademy (Netherlands)  

Introduction: This research investigates “Pre-low Raising” (PLR), where the pitch of the first 
syllable in a “high-low” sequence is realized higher than in a “high-high” sequence (Gu & Lee, 
2009). While PLR is well-documented across languages in read speech (e.g., Lee et al., 2021), its 
presence in spontaneous speech is less understood. Our study examines PLR in conversational 
Hong Kong Cantonese, focusing on the effects of prosodic factors and information structure, 
specifically boundaries and givenness. 
 Existing research suggests coarticulation is influenced by prosodic boundaries (Li & Chen, 

2019) and givenness (Baker & Bradlow, 2007). Given that prosodic boundaries can weaken or even 

block coarticulation, we hypothesize in conversational Cantonese, prosodic boundaries will reduce 

the PLR effect. Additionally, we predict PLR realization will differ between first (i.e. new) and 

subsequent (given) mentions. 
Methods: This study examined the pitch realization of Tone 1 (T1), a high-level tone, in contexts 

where it precedes either another T1 or a low-register Tone 4 (T4).  This involves comparing the 
F0 in the first syllable of the T1-T1 and T1-T4 sequences.1 We used CantoMap, a corpus featuring 
approximately 13 hours of Hong Kong Cantonese conversational data from 40 speakers, complete 
with prosodic boundary information (Winterstein et al., 2020). F0 measurements from the T1-T1 
and T1-T4 sequences were taken at every 10% interval of sonorant segments and normalized for 
each speaker.  

We fit a generalized additive mixed model with fixed effects and smooth terms for time by 
second-syllable tone, boundary (present/absent), and givenness (first mention/later mention). We 
also included smooths for speech rate and the word location within sentence. By-speaker random 
effects were added for all terms. Based on exploratory fits, the model was fit to scaled-t errors and 
included an autoregressive process of order 1 with ρ = .3. Significance of differences between 
conditions was assessed using Bayesian credible intervals. Differences are considered significant 
wherever the credible interval excludes zero. 

Results: Fig. 1 presents F0 contours for T1-T1 and T1-T4 sequences, distinguishing first and 
second syllables’ pitch (left and right of the dashed line, respectively). It suggests that pitch is 
higher in T1-T4’s first syllable over T1-T1, evidencing PLR. Figs. 2-4 present the relevant 
difference curves computed from the GAMM fit. Fig. 2 illustrates the F0 difference in the first 
syllable between T1-T1 and T1-T4, with negative y-axis values indicating lower F0 in T1-T1. 
 Boundary presence significantly affects PLR: no inter-syllable boundary increases F0 

difference in the first syllable of T1-T1 and T1-T4 sequences (Fig. 3). However, givenness of the 

phrase doesn’t show significant influence on PLR, with the confidence interval for differences 

always including 0 (Fig. 4). 
Discussion: PLR, a dissimilatory coarticulation affecting phonetic realization based on the  

phonological tonal categories, is not merely due to articulatory gesture overlapping. These results 
demonstrate the presence of PLR in spontaneous speech.  

The current study highlights the roles of prosodic structure in speech coarticulation. Specifically, 
the findings indicated that PLR is stronger in the absence of a prosodic boundary, indicating the 
influence of prosodic boundaries on tonal coarticulation.  

This result provides evidence that the speech production is a complex interplay of articulation, 
phonology, and prosodic structure, and emphasizes the need to incorporate all these elements in 
speech articulation and coarticulation studies. Furthermore, spontaneous speech in real-world 
contexts is distinct from the simplified nature of read or scripted speeches, which lack the 
complexity of message structures. 

 
 

1 T6 is also a low-register tone in Cantonese; T1-T6 sequences were not analyzed due to the frequent 

occurrence of the word gan1 zyu6 “and then” in the corpora, primarily in utterance-initial positions.  
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Fig. 1: F0 contours, distinguished by second 

syllable’s tone category. 
Fig. 2: Difference in first syllable’s F0 

between T1-T1 and T1-T4 sequences 
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