An articulatory investigation of Labov’s Gender Paradox in Cantonese vowel production
— an electromagnetic articulography study
Kexin Zhu!, Bruce Xiao Wang?, Lei He?, Min Ney Wong!
!Department of Language Science and Technology, Hong Kong Polytechnic University
’Department of English and Communication, Hong Kong Polytechnic University
32Institute of Modern Languages and Linguistics, Fudan University

Introduction: The intersection of social identity and phonetic realization is a central concern
in sociolinguistics and laboratory phonology. While anatomical differences in vocal tract
morphology [1] partly account for gendered speech, social factors (e.g., gender) play a critical
role in shaping articulatory behavior [2,3]. Labov’s gender paradox [4] argues that women tend
to lead linguistic change yet also conform more closely than men to sociolinguistic norms that
are overtly prescribed. This paradox is also visible in phonetic implementation: women
often produce speech that is both innovative and articulatorily more precise.

Despite extensive research in English [5,6,7] and other languages [8,19], articulatory
variation in Cantonese remains understudied. To address this gap, we investigate kinematic
variability in the production of three Cantonese corner vowels, /a:/, /i:/, and /u:/, among male
and female speakers from Hong Kong. Specifically, we investigate: (1) Is variability in one
vowel correlated with variability in another?; (2) Does gender significantly influence
articulatory variability?; (3) Which articulators (e.g., tongue, lips) contribute most to gender-
related differences?

Method: We collected electromagnetic articulography data (Carstens AG501) from 30
young adult Cantonese speakers from Hong Kong (15 female, 15 male, mean age =27.61 years,
SD =4.0). In varied CV settings, participants produced 70 Hong Kong street names containing
corner vowels /i, a:, u:/ with each vowel articulated over 10 times per speaker. Sensors were
affixed to the tongue dorsum (TD), tongue tip (TT), tongue lateral (TL), upper lip (UP), lower
lip (LP), and lip corners (LC) with reference sensors on the nasion and bilateral mastoids.
Following Whalen et al. [10], we define articulatory variability (dashed lines in Figure 1) at
each articulatory location for each speaker as the Euclidean distance between each repetition
of a vowel production and the mean position for that vowel. Figure 1 shows TT frontness and
height variability for a single speaker's three corner vowels, with mean values as colored
diamonds and repeats as dots. We fitted linear mixed-effects models! in R to investigate
gender-related cross-vowel variability [11].

Results: For RQ 1 female speakers' corner vowels had significant correlation (Figure 2),
indicating that female speakers with higher variability in one vowel tended to exhibit higher
variability in others. In contrast, no significant inter-vowel correlations were observed for male
speakers. For RQs 2 and 3, For RQs 2 and 3, female speakers exhibited slightly lower overall
articulatory variability than males (B = -0.2, p = 0.15). However, post-hoc comparisons of
individual articulators revealed significant gender differences in tongue movement variability.
Specifically, female speakers showed significantly less variability than males in TD, TT and
TL (ps <.05).

While anatomical factors contribute to differences in speech, social motivations and identity
construction play a pivotal role. Hyper-articulated speech, characterized by increased clarity
and precision, emerges as a strategic asset [12], particularly for women who often face
heightened societal pressures to conform to normative linguistic standards and display prestige.
The results suggest that female speakers employ more linguistically conservative and precise
articulatory strategies, resulting in systematically reduced variability. In contrast, male
speakers exhibit greater variability associated with hypo-articulation. This pattern of
intentional hyper-articulation among women not only reflects their leadership in linguistic
innovation, as described by Labov, but also underscores the complex interplay between socio-
phonetic identity and the negotiation of social status within the speech community.
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Fig. 1. TT frontness and height variability for Speaker 1 during the production of three corner
vowels (/a:/, /i:/, /u:/). Each coloured dot represents a single repetition, and coloured diamonds
indicate the mean position for each vowel. Dashed lines connect each repetition to its mean,
illustrating articulatory variability as defined by the Euclidean distance from each repetition to
the mean.
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Fig. 2. Mean variability correlation among three corner vowels for male and female speakers
respectively.
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