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Adaptive sound systems: segmental speech patterns in multilingual contexts
Mark Amengual
University of California, Santa Cruz

Multilingual individuals do not entirely suppress the languages they are not currently using;
instead, all known language systems remain partially active, creating competition during
speech perception and production. This simultaneous activation often results in phonetic
deviations, where the pronunciation in the target language is subtly influenced by features from
non-target languages. The current project explores this phenomenon by investigating the
flexibility of sound systems in multilingual speakers, with a specific focus on differences
between bilingual and trilingual contexts. By analyzing the acoustic properties of phonetic
segments such as laterals and voiceless stops, this research examines how static and dynamic
interlingual phonological influence shapes the acquisition and use of second (L2) and third
(L3) languages. Data are presented from L2 and L3 learners as well as Heritage speakers,
offering insights into how these groups manage phonetic interference and language interaction.
Through this lens, this presentation sheds light on the complex phonological dynamics at play
in multilingual speech. The talk concludes with both methodological and theoretical
reflections, emphasizing the importance of considering interlingual influence in phonological
research and proposing future directions for exploring how multilingual individuals navigate
and adapt their sound systems across languages.
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Dyslexia, rhythm, language and the developing brain
Usha Goswami
Centre for Neuroscience in Education, University of Cambridge

Recent insights from auditory neuroscience provide a new perspective on how the brain
encodes speech. Using these recent insights, I will provide an overview of key factors
underpinning individual differences in children’s development of language and phonology,
providing a context for exploring atypical reading development (dyslexia). Children with
dyslexia are relatively insensitive to acoustic cues related to speech rhythm patterns. This lack
of rthythmic sensitivity is related to the atypical neural encoding of rhythm patterns in speech
by the brain. I will describe our recent data from infants as well as children, demonstrating
developmental continuity in the key neural variables.
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Variation in the phonology of Icelandic, at home and abroad
Nicole Dehé
University of Konstanz

In this talk T will present recent research on variation in the phonology of Icelandic,
including varieties of Modern Icelandic as spoken in Iceland as well as North American
Heritage Icelandic spoken in Manitoba, Canada. Both Modern Icelandic and Heritage Icelandic
are in close contact with English.

Modern Icelandic (Modlce) has generally been argued to be a language with hardly any
dialectal variation, in particular in comparison with other Germanic languages. Nevertheless,
regional phonological variation can be found and has been studied since the 1940s, dividing
Iceland into the North/North East, South/South East, and the Westfjords. North American
Heritage Icelandic (NAmlce) is a heritage language still spoken in Manitoba, Canada, by
descendants of Icelanders who emigrated to North America mostly from the North/North East
of Iceland between the 1870s and 1914.

I will discuss findings from experiments on intonation, word stress, preaspiration and
segmental variation and compare the phenomena in the light of language contact and cross-
linguistic influence.

The intonation of Icelandic has been studied using read speech as well as map task
dialogues. ModIce and American English have similar nuclear contours in declaratives but
different contours in, for example, polar questions (L* H-H% in English, L*+H/L+H L-L% in
Modlce). Results show that NAmlce speakers use tonal categories present in the tonal
inventories of both ModIce and English, but they employ them in different ways, suggesting
maintenance, transfer from English, and also innovative strategies. We are currently analyzing
data targeting regional differences in Icelandic intonation. Results will also help interpret the
NAmlce findings by relating the differences to the origin of the immigrants.

While English is a free word stress language, Modlce has fixed primary word stress on the
initial syllable of a word, with very few exceptions. We study word stress in ModIce and
NAmlce using a picture-naming task, identifying word stress positions in NAmlce that are
deviant from ModlIce, suggesting transfer effects from the majority language English.

Preaspiration is a salient phenomenon of ModIce. The fact that it is a late acquired
phenomenon in first language acquisition as well as its near absence in English could make it
vulnerable to cross-linguistic influence, while its contrastive function could have the opposite
effect. We show that NAmlce speakers are aware of the distribution of preaspiration and realize
it, but vary in its realization as compared to Modlce speakers. The results suggest that
typologically marked structures, if phonemically relevant, may be phonologically retained in
extreme language contact settings.

Finally, regarding segmental variation, specific variants have been associated with the
regions of Iceland mentioned above. For Modlce, recent research indicates that some of the
specific features (e.g., voiced pronunciation of sonorants before voiceless stops in the North as
opposed to devoiced sonorants elsewhere) are fading out, while others (e.g., hard speech, i.e.,
post-aspiration of /p t k/ after long vowels, also a feature of the North) are maintained. In
NAmlce, similar developments can be observed, despite the lack of contact between Modlce
and NAmlce. At least in the case of hard speech, this cannot be due to transfer assuming that
there is no such devoicing in English. Instead, regional features that immigrated to Manitoba,
despite not being phonemically relevant, are retained.

All in all, the results will be relevant to the study of the phonological development of
languages and their varieties in contact situations.
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Oral Presentations

Oral session 1:Bilingualism 1

Place-dependent stop salience among Spanish-English bilinguals
Ernesto R. Gutiérrez Topete
Pomona College

While bilinguals maintain distinct phonetic systems for each language, research suggests
that their languages interact during on-line processing, leading to short-term phonetic in-
terference without affecting long-term phonological representations [2, 12]. This interference
is often observed in code-switching (CS), the alternation between languages within a single
utterance or conversation [6]. CS studies on voice onset time (VOT) reveal phonetic con-
vergence as a common phenomenon where the VOT of one language approaches the norms of
the other [3, 7, 13, 14]. While some scholars emphasize the crucial role of sociolinguistic
factors in shaping CS [9], including social identity and characteristics, others advocate for a
more inclusive approach that integrates social and cognitive factors, suggesting an interplay
between language attitudes, social networks, and cognitive processing demands [10].

The present study analyzes the phonetic convergence of VOT in CS among Spanish- English
bilinguals as mediated by social factors, focusing on the place-dependent distribution of VOT
across languages (i.e., VOT increases for more posterior places of articulation). To do so, data
were collected from 60 Spanish-English bilingual adults in four production tasks: word list
reading, passage reading, puzzle completion, and a sociolinguistic interview. Only non-cognate
words were analyzed to control for potential cognate effects on VOT [1, 8]. Participants also
completed the Bilingual Language Profile (BLP) [4] to assess language dominance and obtain
demographic and social information. Data were recorded in a sound booth and processed to
obtain VOT measurements for voiceless stop-initial words following a switch site, yielding a
total of 9,831 tokens. Initial analysis of the VOT data revealed that /t/ deviated statistically
from the expected place-dependent linear increase in VOT in both English and Spanish (i.e.,
higher than expected in English and lower in Spanish; see fig. 1). This statistical deviation was
quantified for each speaking using a new statistical measure called the Place Difference Index
(PDI), developed for these data, which quantifies the degree to which the VOT deviates from
the expected linear increase in VOT as place of articulation moves from /p/ to /t/ to /k/. The
analysis revealed a bimodal distribution of PDI values based on language: English had an
average PDI of -1.01, whereas Spanish had an average PDI of 1.02 (see fig. 2).

The statistical deviance of /t/ reported in this study is suggestive of bilinguals’ efforts to
maintain a distinct /t/ category for each language, emphasizing their proficiency in both.
Alveolar /t/ may become salient due to its acoustic characteristics: it is louder and produced at
higher frequencies [5, 11]. The analysis using the PDI revealed a bimodal distribution
influenced by self-reported identification with a Spanish-speaking culture. Participants who
identified more strongly with this community produced /t/ with lower VOT in both English and
Spanish, further differentiating it from /p/ and /k/. This aligns with the notion that individuals
may use specific features, like /t/ production, to express their linguistic identity. While limited
comparative data exist, some studies suggest potential support for the observed /t/ deviation.
The spectral distinction of /t/ (i.e., louder burst and higher frequencies, compared to /p/ and /k/)
may lead to its phonetic salience, allowing it to play a role as a marker of bilingual proficiency
and identity. These results emphasize the PDI algorithm’s utility in analyzing phonetic
variation, particularly in code-switching research.

18



VOT per place of articulation
PDI Distribution per Language

English
Spanish English Spanish

Language
English

. Spanish

W
Place of articulation

Figure 1: VOT Distributions Figure 2: PDI Distributions

[1] Mark Amengual. “Interlingual influence in bilingual speech: Cognate status effect in a
continuum of bilingualism”. In: Bilingualism: Language and Cognition 15.3 (2012),
pp- 517-530.

[2] Mark Amengual. “The acoustic realization of language-specific phonological categories
despite dynamic cross-linguistic influence in bilingual and trilingual speech”. In: The
Journal of the Acoustical Society of America 149.2 (2021), pp. 1271-1284.

[3] Colleen Balukas and Christian Koops. “Spanish-English bilingual voice onset time in
spontaneous code-switching”. In: International Journal of Bilingualism 19.4 (2015),
pp. 423—-443.

[4] David Birdsong, Libby M Gertken, and Mark Amengual. “Bilingual language profile: An
easy-to-use instrument to assess bilingualism”. In: COERLL, University of Texas at
Austin (2012).

[5] Sheila E Blumstein and Kenneth N Stevens. “Acoustic invariance in speech production:
Evidence from measurements of the spectral characteristics of stop consonants”. In: The
Journal of the Acoustical Society of America 66.4 (1979), pp. 1001-1017.

[6] Barbara E Bullock and Almeida Jacqueline Toribio. “Themes in the study of code-
switching”. In: The Cambridge Handbook of Linguistic Code-switching. Ed. by Barbara
E Bullock and Almeida Jacqueline Toribio. Cambridge University Press, 2009, pp. 1—
18.

[7] Barbara E Bullock et al. “Language dominance and performance outcomes in bilingual
pronunciation”. In: Proceedings of the 8th generative approaches to second language
acquisition conference. Ed. by Mary Grantham O’Brien, Christine Shea, and John
Archibald. Cascadilla Proceedings Project Somerville, MA. 2006, pp. 9—16.

[8] James Emil Flege and Murray J Munro. “The word unit in second language speech
production and perception”. In: Studies in Second Language Acquisition 16.4 (1994),
pp- 381-411.

[9] Penelope Gardner-Chloros. “Sociolinguistic factors in code-switching”. In: The Cambridge
Handbook of Linguistic Code-switching. Ed. by Barbara E Bullock and Almeida
Jacqueline Toribio. Cambridge University Press, 2009, pp. 97-113.

[10] Hong Liu. “A socio-cognitive approach to code-switching: from the perspective of a
dynamic usage- based account of language”. In: International Journal of Bilingual
Education and Bilingualism 23.10 (2020), pp. 1270—-1299.

[11] Ralph N Ohde and Kenneth N Stevens. “Effect of burst amplitude on the perception of
stop consonant place of articulation”. In: The Journal of the Acoustical Society of
America 74.3 (1983), pp. 706—714.

19



[12] Daniel J Olson. “Code-switching and Language Mode Effects in the Phonetics and
Phonology of Bilin- guals”. In: The Cambridge Handbook of Bilingual Phonetics and
Phonology. Ed. by Mark Amengual. Cambridge University Press, forthcoming.

[13] Page Piccinini and Amalia Arvaniti. “Voice onset time in Spanish-English spontaneous
code-switching”. In: Journal of Phonetics 52 (2015), pp. 121-137.

[14] Almeida Jacqueline Toribio et al. “Perseverative phonetic effects in bilingual code-
switching”. In: The- oretical and experimental approaches to Romance linguistics. Ed.
by R Gess and E Rubin. Philadel- phia/Amsterdam: John Benjamins Publishing
Company, 2005, pp. 291-306.

20



Voice quality, articulation rate, and pitch in different speech tasks produced by
Spanish-German bilinguals
Jorn Krantz, Christiane Ulbrich
University of Cologne

Previous research has described differences in voice quality and prosody between
languages, e.g. for 0 in Japanese/Dutch (van Bezooijen, 1995), in German/English (Mennen,
Schaeffler & Docherty, 2012), in Finnish/Russian (Ullakonoja, 2007), in Mandarin/English
(Keating & Kuo, 2012). Wagner and Braun (2003) found differences in mean f0, f0 modulation,
HNR, jitter and shimmer in German, Italian and Polish male speakers. However, little is known
about if and how an individual’s voice changes when speaking another language. Preliminary
results revealed greater inclination of the spectral slope for L2 compared to L1 (Jarvinen &
Laukkanen, 2015) in Finnish and English native speakers. Engelbert (2014) found that native
speakers of Brazilian Portuguese (BP) produced their native language with lower f0 compared
to their L2 English, whereas H1-H2* frequencies were higher in BP. The current study
contributes to the line of research through comparison of vocal parameters related to voice
quality and f0 as well as articulation rate in sequential bilinguals. Firstly, we intend to confirm
results discussed above, suggesting that languages exhibit specific articulatory settings which
can be verified by acoustic measurements. Secondly, we examine whether task type contributes
to differences the native and target language of L2 speakers. To do so, we recorded 47 native
Spanish learners of L2 German (31 female) and 11 German controls. Materials were taken from
recorded casual conversations (CC) amongst the participants. Two other tasks were integrated
in classroom activities and consisted of a collaborative task (CT) and an individual
presentation (IP) in both native language Spanish and L2 German. Acoustic measurements
included in the analysis were Harmonic-Noise-Ratio (HNR), Cepstral Peak Prominence-
smoothed (CPPs), spectral tilt operationalized as H1*-H2* as well as fO-range. In addition, we
calculated articulation rate (AR) as number of syllables divided by the duration of inter-pause-
stretch (Trouvain et al., 2001), excluding sequences with background noise, hesitations and
pauses. Both linear mixed effects models as well as linear regression models were implemented
with the Imer function from the lme4 (Bates et al. 2015) package and the Im function
(Chambers, 1992), from the base package in R (R Core Team, 2022). The ANOVA function
was implemented using the ImerTest package (Kuznetsova et al., 2017). The emmeans function
from the emmeans package (Searle et al.,1980) was used to calculate least square means and
to test for significant differences. For the visualization of our data, we used ggplot2 (Wickham,
2016). Overall, our findings suggest differences in multiple dimensions of spoken language
including prosodic (f0-range) and temporal (AR) characteristics as well as voice quality (HNR,
CPPs, H1*-H2*) between different speech tasks in native and non-native German and native
Spanish. More specifically, we found some acoustic parameters, namely, HNR, f0 and AR, to
differentiate both speech tasks and languages. CPPs, however, only differentiates between the
more spontaneous speech task CC compared to the more elicited speech tasks CT and IP
supporting studies reporting task dependency of voice quality. Furthermore, H1*-H2* differs
between languages in general, regardless of whether German was produced by native speakers
or L2 learners, hence supporting studies reporting spectral changes when languages are
switched (Harmegnies & Landercy, 1985, Bruyninckx, et al., 1994, Ng, Chen, and Chan, 2012).
To conclude, this awareness of intra- and interspeaker variation (Ulbrich & Werth, 2021) in
the production of different languages and speech tasks may therefore lead to a more successful
assessment of spoken language in the multilingual classroom. In turn, this will allow for more
expectation and acceptance of differences between language users. However, the extent to
which the observed task-dependent and speaker-specific differences are perceptually relevant
remains open to further investigation.
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Language dominance in bilinguals’ prosody
Salvatore Giannino', Alessandro Vietti!, Mariapaola D’Imperio?
'Free University of Bozen-Bolzano, °Aix Marseille Univ, CNRS, LPL, Aix-en-Provence,

France

In bilingual speakers, elements of the L1 prosody are often found in the L2 speech [10]. In
particular, the L1 can influence 1) the phonetic realization of intonational categories, ii) the
frequency of association between those categories and pragmatic meaning [10]. However,
patterns of language use can modify language dominance over lifetime, which is here
understood as “the relative strength of the two languages” [4:213] in the bilingual mind.
Notably, a change in language dominance is connected to a neutralized or reversed influence
between the L1 and the L2 phonological systems [2]. Also, the two languages in the bilingual
mind are claimed to interact differently according to the rate of code-mixing in daily life [9].
In particular, a low rate of code-mixing is expected to correlate with a reduced likelihood of
transfers from the competing language in monolingual speech [6]. In South Tyrol (ST),
speakers are predominantly German-Italian bilinguals [13]. In previous studies, a L+H* pitch
accent has been identified in both ST Italian and German, mostly in Corrective Focus (CF)
statements [4]. In ST Italian, this accent is produced with a medial alignment of the FO peak in
the tonic vowel [4], while it shows a later alignment in German [7], particularly in Southern
varieties [1, 11]. Additionally, Narrow Focus (NF) statements in ST and Standard German are
typically associated with rising L+H* nuclear pitch accents [1, 8], whereas in ST Italian a
falling H+L* nuclear pitch accent is preferred in the same pragmatic structure [4].

In this study we ask whether, in ST Italian, language dominance and code-mixing frequency
in daily life are significant predictors of both the FO peak alignment and the frequency of L+H*
pitch accents in NF condition. 2240 statements were elicited from 28 ST German-Italian
bilinguals in a laboratory setting. 8 stimuli were used, with the structure “[They] put the NP1
on the NP2” (e.g., Ha messo la collana sul denaro ‘He put the necklace on the money’). These
were produced during an interactive videogame, aimed at manipulating the information
structure. In this way, both NP1 and NP2 could alternatively bear the nuclear accent, being
under the scope of Narrow or Corrective Focus. A questionnaire was also administered to
assess individual variables. L1 was a categorical variable (“Italian”, “German” and “Ita&Ger”
for simultaneous bilinguals), while code-mixing rate was understood as the percentage of code-
mixing in one typical week. Normalized language dominance was a continuous score derived
from the Bilingual Language Profile [3], with Italian absolute dominance on the negative and
German absolute dominance on the positive pole. A linear and a logistic mixed effect models
were built to predict respectively the FO peak alignment (as a proportion of the accented vowel
[12]) and the probabilities of finding a nuclear L+H* in NF and CF statements. These models
reveal that a shift towards the German-dominant pole associates with later alignments of the
FO peak and with a higher probability of L+H* in NF statements (respectively, Figure 1 and
2). Interestingly, a) this latter increase is found on a smaller scale even in CF and b) code-
mixing rate shows no significant effect in either model.

Our findings provide evidence of the influence of language dominance on both the
substance-to-form (i) and the form-to-meaning (ii) mappings of the bilingual intonational
system. This stands in support of hybrid exemplar models, which claim that linguistic features
at different levels of abstraction receive an inhibition/activation cost and that this cost is
modulated by patterns of language use [5]. In this scenario, the effect in (a) might stem from a
similar, yet smaller, cross-linguistic difference in the frequency of L+H* in CF relative to NF
statements [4, 8]. Finally, while insufficient statistical power might hide behind (b), further
possible explanations of this outcome will be considered.
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Oral session 2: Bilingualism 2

Cross-language variation of Hong Kong Cantonese n-1 merger for early and late
trilingual speakers
Grace Wenling Cao', Karen Ka Ki So?, Peggy Mok?
TUniversity College Dublin, °The Chinese University of Hong Kong

The Cantonese n-1 merger refers to the ongoing sound change progress where the word-
initial /n/ is realised as [I] in production. The SLM-r (Flege and Bohn 2021) suggests that
bilingual speakers’ L1 and L2 subsystems exist in a common phonetic space. It would be
interesting to explore whether Cantonese-English-Mandarin trilingual speakers who have
merged their [n]-[I] in L1 Cantonese develop new [n]-[1] categories formation for L2/L3 or
share [n]-[1] categories between L1, L2 and L3. Previous studies by So et al (2021, 2024) found
that the n-1 merger occurred in Cantonese but not in English for Canadian Cantonese-English
bilinguals. The current study expands the scope to Cantonese-English-Mandarin trilinguals in
Hong Kong, and asked two research questions: (1) Do trilingual speakers use separate or shared
n-l categories in their L1-Cantonese, L2-English and L3-Mandarin? (2) Do early and late
trilinguals have different patterns of n-1 merger across languages?

Forty Cantonese-English-Mandarin trilingual speakers from Hong Kong (20 young and 20
older participants; mean age: 21, 67 years old) completed a wordlist and semi-spontaneous
interview in three separate sessions of Cantonese (CAN), Mandarin (MAN) and English
(ENG). Young participants, classified as early trilinguals, learnt ENG and MAN at the age of
3 and 4.5 years old; while older participants, classified as late trilinguals, learnt them at 7 and
26 years old respectively. Due to different language policies, the young group acquired ENG
and MAN systematically in school, whereas the older group learnt them through work and
other means, resulting in differences in the amount of exposure and the mode of acquisition.

To compare across the three languages, target words were combinations of word-initial n/I
with four different rimes (i.e. aan/an, ai, ei, i/in) in CAN, MAN and ENG respectively. All the
target words in the wordlists and interviews were manually selected by three research assistants
who are native speakers of Cantonese. Both auditory and acoustic analyses were conducted.
The RAs listened to each token of the target words and judged whether the word was
pronounced with a [n] or [1]. For acoustic analysis, three parameters were chosen based on past
literature: F2-F1 (Johnson, 2011), mid-frequency spectral tilt measure (H4-2KHz, So et al.
2021, 2024) and duration of the consonant (Cheng & Jongman, 2019).

For the early trilinguals, the auditory results suggested that the n-1 merger ([n]— [1]) was
mainly found in CAN, with a higher percentage in interviews (82%) than in the wordlist (48%).
Only a low percentage of the n-1 merger was found in ENG (wordlist: 6%; interview: 5%) and
MAN (wordlist: 4%, interview: 2%). Figure 1 shows that males had a higher percentage of the
n-1 merger in CAN than females in both styles, contrary to Cheng et al. (2022) who found no
gender effect. Acoustically (see Table 1), CAN [n]-[1] were similar in F2-F1, H4-2KHz and
consonant duration, echoing the auditory results where the n-1 merger was mainly found in
CAN. For ENG and MAN, F2-F1 of [1] was lower than that of [n], which is different from
Johnson’s (2011) but similar to Soo et al.’s (2021) finding on English. Also, male participants
had a lower H4-2KHz in [n] than [l], which was not found among females. For the late
trilinguals, only the auditory results are ready. Figure 1 shows that the late trilingual speakers
have a higher percentage of the n-1 merger (i.e. ([n]— [1]) in MAN and ENG, compared to the
young trilinguals. The older male participants showed a strong n-l merger in their MAN
interviews, with 74% of the n-tokens pronounced as [1]. The differences in gender and styles
were less salient for the late trilingual group. The present study shows that the late trilingual
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speakers have various degrees of n-1 mergers in their CAN, MAN and ENG, whereas the early
trilinguals only showed mergers in their CAN. More analyses will be conducted to explore
whether these differences were caused by language proficiency and/or a compound factor of
age and exposure.

Figure 1. Percentage of [l]-realisation across languages. The higher the number of [l]-
realisation on the column for [n] (right), the stronger the n-l merger represents.
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Table 1. Summary of the p-values for comparisons between [n] and [I] on three chosen
features for young early trilingual speakers. ‘ns’ represents no significance was found.

CAN ENG MAN
‘Wordlist Female F2-F1 ns [n] > [1}; p <.001 | ns
H4-2K ns [n] > [1]; p=.004 | ns
Duration ns ns [n] > [1]; p <.001
Male F2-F1 ns [n] > [1]; p <.001 | [n] > [1]; p <.001
H4-2K ns [n] <[1]; p=.005 | [n]<[l];p <.001
Duration ns ns ns
Interview Female F2-F1 ns [n] > [1]; p <.001 [n] > [1]; p <.001
H4-2K ns ns ns
Duration ns ns ns
Male F2-F1 ns [n]>[;p=03 | [n]>[l];p=.04
H4-2K ns [n] < [1]; p<.001 | ns
Duration ns [n] > [1]; p<.001 | ns

27



Cheng, L. S. P., Babel, M., & Yao, Y. (2022). Production and perception across three Hong
Kong Cantonese consonant mergers: Community- and individual-level perspectives.
Laboratory Phonology, 13 (1): 14, 1-54.

Cheng, R, Q., Jongman, A. (2019). Acoustic analysis of nasal and lateral consonants: The
merger in Eastern Min. Journal of the Acoustical Society of America, 145: 1828.

Flege, J. E., & Bohn, O.-S. (2021). The Revised Speech Learning Model (SLM-r). In R.
Wayland (Ed.), Second Language Speech Learning: Theoretical and Empirical
Progress (pp. 3-83). chapter, Cambridge: Cambridge University Press.

Johnson, K. (2011). Acoustic and Auditory Phonetics. John Wiley & Sons, Incoporated.

Soo, R., Johnson, K. & Babel, M. (2021). Sound change in spontaneous bilingual speech: A
corpus study on the Cantonese n-1 merger in Cantonese-English bilinguals. Interspeech
2021. Brno, Czechia.

Soo, R., Babel, M., & Johnson, K. (OnlineFirst). Cross-linguistic phonetic variation in bilingual
speech: Cantonese /n/ > [1] merger in early Cantonese-English bilinguals. Language
and Speech, 1-29.

28



“How do you take your /t/?” Investigating /t/-variation in Irish-English bilinguals
Kate Tallon
University of Oxford

The “slit-t’ is a characteristic feature of Irish English (ItE, i.e. English spoken in Ireland). It
denotes an apico-alveolar fricative [t ], occuring in syllable coda position. Slit-t is
geographically widespread in Ireland — particularly in southern IrE — and is considered typical
of supraregional IrE [1]. IrE speakers with L1 Irish, however, reportedly do not have this lenited
variant, instead using a plosive [t] [2]. A further exception to the widespread patterning of slit-
t is found in younger urban speakers of IrE, who have been found to use a wider range of /t/
variants, including glottal and tap variants [3, 4]. Given these findings, it was of interest to (i)
investigate whether empirical data supports previous reports that L1 Irish speakers of English
show a plosive [t] where a slit-t/fricative [t] is usually found, and (ii) investigate whether
younger Irish-English bilinguals display a wider range of /t/ variants than older bilinguals. To
contextualise these findings, the speech data of the bilinguals was compared with that of
monolinguals from the same area, i.e. the Connemara Gaeltacht, an Irish-speaking region on
the west coast of Ireland.

12 bilingual (L1 Irish L2 English) speakers (6 M, 6 F; age range 20-79; median age 38; SD
19.4) and 12 monolingual English speakers (6 M, 6 F, age range 27-66; median age 55; SD 16)
were recorded in both read and spontaneous speech tasks. A total of 688 tokens of coda /t/ were
acoustically and statistically analysed and the resultant variants are displayed in Table 1. The
data is visualised in Figure 1, with speakers further grouped by gender and age. To statistically
investigate the variation between bilinguals and monolinguals, a generalised logistic mixed
effects model (GLMM) was run in R, using glmer() from Ilme4 [5,6]. Following acoustic
analysis of spectrograms in Praat, the tokens of /t/ were binarily coded as lenited or plosive and
were modelled against the factors of linguistic background (monolingual vs. bilingual) and age,
with speaker and word as random intercepts. The model results are displayed in Table 2.

The plosive [t] was the most frequent variant for older bilinguals. The older bilingual women
in particular, produced [t] in 90% of cases. This contrasts findings for the older monolinguals,
who favoured the slit-t/fricative variant [t] overall. In contrast to their older counterparts the
younger bilingual and monolingual speakers showed a relatively high rate of tap and glottal
variants. Regarding the statistical analysis, the GLMM found that linguistic background and
age were found to have significant effects on the likelihood of plosive [t]. The interaction effect
between these two factors and /t/- lenition was not significant. The model estimated that a /t/
produced by young bilingual speaker has a 49% likelihood (log odds -0.03) of being a plosive
[t], whereas /t/ produced by a monolingual (both age groups) has a 1% probability of being a
plosive (log odds -4.43). Regarding the factor of age, the probability of observing a plosive [t]
is 97% higher for older speakers compared to younger speakers. This difference is statistically
significant (p = 0.02). Overall, the results of this GLMM show significant effects of linguistic
background and age on the occurrence of plosive [t].

These findings reveal previously unreported /t/-variation within Irish-English bilinguals.
They counter previous reports that native Irish speakers do not show lenition of /t/ in their
English. Additionally, they indicate ongoing language change in the Connemara Gaeltacht area
regarding /t/-variation, with younger speakers showing higher rates of tap and glottal variants.
Additional studies of this kind are essential and urgent, given the status of Irish as a critically
endangered language and the resulting diminishing opportunities to study language contact
effects within Irish-English bilingual speakers.
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Table 1. /t/ variants for bilinguals and monolinguals.

[t/ variants
Variant
L M W WM* @ g Total
background
Bilingual 170 97 34 25 3 329
Monolingual 59 201 57 42 0 359

Figure 1. /#/ variants for bilinguals and monolinguals, according to age and gender.
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Table 2. Output of GLMM investigating age and linguistic background on /t/ variation.

glmer (lenition ~ ling*age group + (1 | word} + (1|speaker))

Fixed effects

Estimate  Std. Error  z-value Pr(>|z))
(Intercept) -0.02871 0.96796 -0.030 0.97634
lingMonolingual -4.39666 1.43905 -3.055  0.00225%*
age groupOlder 3.61250 1.53977 2346  0.01897*

lingMonolingual:age groupOlder  -1.12744 2.09555

-0.538 0.59056
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Mandarin speakers’ development of L2 Spanish lexical stress perception and
production in a one-year study abroad program
Peng Li', Clara Martin'?, Xiaotong Xi?
! Basque Center on Cognition, Brain and Language (BCBL), Donostia, > IKERBASQUE,
Donostia,’ Shandong University of Finance and Economics, Jinan

Despite extensive research on novel speech sound learning, less is known about how study
abroad (SA) influences the development of second language (L2) suprasegmental features [1].
Lexical stress is one such area, where tonal language speakers, such as Mandarin natives
(Mandarin L1ers), overweigh pitch to perceive and produce L2 lexical stress contrasts due to
prosody-level L1-L2 transfer, which differs from Spanish natives (duration > pitch) [2], [3].
Despite the L1 background, individual factors like domain-general processing abilities in
acoustic cues (e.g., pitch, duration) [4] and L2 use patterns [5] also play critical roles in L2
speech acquisition. The present longitudinal study systematically examines (a) how SA impacts
Mandarin L1ers’ perception and production of Spanish lexical stress at the group level and (b)
how auditory processing abilities and L2 use mediate SA effects at the individual level.

Thirty female Mandarin Llers, enrolled in one-year master’s programs across various
disciplines in Spain, participated. They had studied Spanish as their undergraduate major in
China with no prior SA experience. The participants were tested upon arrival (T1) and before
leaving Spain (T2). At both tests, they were assessed for perception and production of Spanish
lexical stress. The perception task involved identifying the first- or third-person conjugation of
the verb, which contrasted only in lexical stress (e.g., paso ‘I pass’ vs. paso ‘she/he passed’).
To create trochaic or iambic lexical stress patterns, the pitch and duration ratios of /a/ and /o/
were manipulated (7 steps each). Each stimulus was presented four times. The production task
required participants to read short discourses embedding the five Spanish vowels (/a, e, 1, 0, u/)
under 2 stress (stressed vs. unstressed) x 2 prominence (prominent vs. non-prominent)
conditions. For the production task, we acoustically measured the duration and the mean pitch
of the target vowels. For both perception and production data, we calculated the extent to which
each participant relied on pitch relative to duration to make lexical contrasts (i.e., pitch cue
weighting). In addition, 19 female native Spanish speakers completed the perception and
production tests once to provide baseline data. As measures of individual differences, we tested
the learners’ domain-general auditory processing abilities [4] in pitch and duration at T1 and
surveyed the participants’ Spanish use history during SA at T2.

At the group level, SA led to clearer lexical stress categorization in perception; however,
pitch remained the primary cue, which differed from Spanish natives (duration > pitch). (Fig.
1). In production (Fig. 2), learners lowered the pitch of stressed syllables after SA, but their
mean pitch in stressed syllables remained higher than those of Spanish natives, and SA had no
significant effect on duration differences between stressed and unstressed syllables.
Interestingly, there was a positive correlation between pitch cue weighting in perception and
production at T1, but this link disappeared at T2 (Fig. 3). At the individual level, auditory
processing abilities significantly influenced perceptual cue-weighting changes: learners with
poorer auditory processing abilities of pitch reduced their reliance on pitch to perceive lexical
stress after SA. Additionally, frequent Spanish use during SA helped learners maintain the
positive perception-production link at T2, whereas less frequent use weakened this association.

In conclusion, the study reveals that SA has unbalanced effects on L2 suprasegmental
development. The results underscore the role of aptitude (auditory processing abilities) and
experiential factors (L2 use) in mediating SA effects on lexical stress learning. These findings
highlight the complexity of L2 lexical stress acquisition and suggest the need for tailored
approaches that consider individual aptitudes and experiential factors in L2 instruction.
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Figure 1. Perception: Percentage of “pdso” response as a function of pitch step (left panel)
and duration step (right panel) split by tests (T1 vs. T2), with Spanish natives as a reference.
Large lines show group means, and light lines indicate individual means.
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Figure 2. Production: Learners’ mean pitch (left panel) and duration (right panel) of target
vowels across tests (T1 vs. T2), with Spanish natives as a reference. Large dots show group
means, error bars represent 95% CI, and light dots indicate individual means.
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sessions (T1 vs. T2), with Spanish natives as a reference. Points plot individual data.
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Phonetic reduction in L2 acquisition: Perception of English reductions by French
learners
Marine Mouquet
Aix-Marseille Univ, Laboratoire Parole et Langage, CNRS UMR 7309

One of the key challenges for second language learners is the significant variability present
in native speech. Studies indicate that native speakers easily understand and use phonetic
reductions (e.g., police /pa‘li:s/ produced [p'liis]), often remaining unconscious of such
phenomena. Although phonetic reductions have been extensively studied in native speech, they
remain underexplored in second language acquisition. However, recent research ([1], [2])
suggests that L2 learners may encounter difficulties perceiving these reductions. The present
study seeks to expand this field of research by examining L2 learners’ challenges in perceiving
phonetic reductions.

This research may be particularly relevant for learners with L1s and L2s having different
rhythmic typologies such as stress-timed vs syllable-timed languages ([3], [4]), as it is the case
with French learners of English. Drawing on the Markedness Differential Hypothesis ([5]), this
work predicts that phonetic reductions, resulting from the deletion of unstressed syllables, may
be challenging for speakers of syllable-timed languages.

The aims of this study are twofold: (a) to assess whether French learners of English can
discriminate between full and reduced forms and (b) to examine whether these forms are stored
in the mental lexicon or whether reduced forms are derived from the full forms. We predict
that proficiency level and exposure may significantly impact perception. To investigate this,
we conducted an ABX discrimination task in which L1 French learners of L2 English with
different proficiency levels were presented with three acoustic stimuli spoken by three different
speakers: A (e.g., reduced form), B (e.g., full form), and X (e.g., reduced form). Listeners were
asked to determine whether X was more similar to A or B. A prior study ([6]) involving 48
British listeners revealed that perceived reduction frequency varied depending on stress
position, sonority scale and syllable count. These criteria were used to ensure a balanced
selection of stimuli. The results of the experimental group and of a control group of British
native speakers are currently being analysed and will be presented.

This research will provide further evidence on whether exposure and word-specific
characteristics influence learners’ perception of reductions and could ultimately contribute to
a greater understanding of phonetic processing for L2 phonological models and L2 teaching
practice.

[1] Mulder, K., Brekelmans, G., & Ernestus, M. T. C. (2015). The processing of schwa reduced
cognates and noncognates in non-native listeners of English.

[2] Brand, S., & Ernestus, M. (2018). Listeners’ processing of a given reduced word
pronunciation variant directly reflects their exposure to this variant: Evidence from
native listeners and learners of French. Quarterly Journal of Experimental
Psychology, 71(5), 1240-1259.

[3] Pike, K. (1945). The Intonation of American English. Ann Arbor: University of Michigan
Press.

[4] Abercrombie, D. (1967). Elements of general phonetics (Vol. 203). Edinburgh: Edinburgh
University Press.

[5] Eckman, F. R. (1977). Markedness and the contrastive analysis hypothesis. Language
learning, 27(2), 315-330.

[6] Mouquet, M. (2024). Decoding the interplay between usage and acceptability of
phonological reductions: A perceptive study on syncopes in British English listeners.
Poster presentation at ALOES24.: Prominence in Spoken English, 28-29 March 2024,
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Oral session 3: Language acquisition and literacy

Articulating while listening? The perception-production link in pre-babbling infants
Sonia Frota!, Catia Severino', Jovana Pejovic!, Nuno Paulino!, Marina Vigario!, Aude
Noiray?

"University of Lisbon, °Université Grenoble-Alpes

Several approaches to infant speech perception have proposed that the auditory analysis of
speech is coupled with articulatory and motor information involved in speech production ([1]-
[3]). Results from three related domains have provided converging evidence to this proposal.
Brain imaging studies showed that speech perception activates infants’ motor brain areas early
in the 1% year of life, in response to all speech sounds (including non-native sounds, [1]).
Studies on multimodal audio-visual speech perception showed that, before 6 months of age,
infants are sensitive to auditory-visual vowel and consonant matches/mismatches ([2, 3]).
Research on sensorimotor influences on speech perception demonstrated that experimentally
induced inhibitions to tongue movement selectively affected (non)native phoneme
discrimination between 3 and 6 months of age ([3]]. Recently, sensorimotor constraints have
also been shown to affect prosody perception in 6-month-olds ([4]). Thus, the link between
speech perception and production emerges very early in infancy, and crucially before infants
have had some experience with speech production. This raises the fundamental question of the
mechanisms behind the development of this link. Current views suggest that developing
articulatory-auditory mappings are rooted in spontaneous non-speech movements in utero and
in the first months of life ([1, 3]). However, a critical piece is missing, as research has not yet
addressed whether pre-babbling infants produce linguistically-driven articulatory movements
when perceiving speech. To address this key question, we employed ultrasound imaging, a
method used to capture tongue movement in young children ([5)].

We recorded the tongue shapes of ten 6-month-old infants (data collection/analysis
ongoing) while listening to VCV sequences where only C varies: [apa], [ata], [aka]. A block
design with 4 repetitions of each token x 2 was implemented (Fig.1). Infants sat in a baby
lounge chair, fixed and slightly reclined, while a researcher gently and firmly held the probe
below the infant’s chin. The audio stimuli were delivered through loudspeakers positioned on
either side of the chair. The Micro Speech Research ultrasound system was used, with a
microconvex short 10mm radius probe with large field of view suitable for children. Tongue
image analysis was performed with AAA software ([6]). The Curve Position (CP) measure
([7]) was used to determine differences in tongue shape (lower values for back, higher for front)
across token types (Fig.2). Specifically, we extracted CP in 16 equally spaced intervals within
the 1s interval after the presentation of an VCV token. If tongue shape varies as a function of
the token heard, we expect some kind of tongue to sound coordination with lower CP values
triggered by listening to [k] as opposed to higher values for [t]. By contrast, an overall arousal
response to speech would be more unconstrained. In a linear mixed-models analysis, token type
([apa], [ata], [aka]) and token number (1,2,3,4) were set as fixed effects (with interaction term),
and participant as random effect. There was an effect of token type [F(2,3355)=9,02, p <.001],
with [aka] showing the lowest CP (Fig.3). Pairwise contrasts showed that [aka] differed from
[ata] [t=-4,23, p <.001] and [apa] [t=-2,44, p=.029]. There was also an effect of token number
[F(3,3355)=6,61, p <.001], and an interaction token type*token number [F(6,3355)=2,94,
p=.007]. The differences in CP triggered by token type only start to emerge after token 2 is
heard, suggesting that at least two repetitions are needed for the articulating while listening
effect to obtain. The results not only suggest that pre-babbling infants produce articulatory
movements by moving the tongue more to the front or back in the direction of the consonant
they heard, but also contribute to establish the temporal unfolding of the effect.
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Our findings are the first to suggest that infants engage in speech driven oral-motor
responses modulated by the specific sounds perceived, before producing speech, advancing our
understanding of the mechanisms for the early emerging perception-production link.
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Phonological components of literacy in a shallow orthography. A longitudinal study on
Italian mono- and bilingual children
Emanuele Casani
Universitat Pompeu Fabra (UPF), Barcelona

Phonological and meta-phonological skills are prerequisites for reading accuracy, yet the
specific roles of different subcomponents of (meta)phonology remain under-researched.
Likewise, Rapid Automatized Naming (RAN) is a longitudinal predictor of reading speed;
however, the reasons remain unclear as RAN has been classified as either a subcomponent of
phonological processing [1] or an executive function that may indicate reading automaticity
[2]. Additionally, most research on these topics has focused on English, overlooking shallow
orthographies, where phonological processes play a more prominent role in early reading. The
high presence of bilingual children in most EU schools adds further complexity to this intricate
framework. In this regard, the ongoing debate about a potential bilingual advantage in
metalinguistic skills and executive functions raises questions about whether bilingual children
may benefit from enhanced meta-phonological and RAN skills.

The present study examined these questions by analyzing the longitudinal development of
(meta)phonological skills and their impact on literacy development in a shallow orthography
during the early stages of literacy acquisition. The objectives were multifaceted: to clarify the
effects of different (meta)phonological skills on typical and atypical literacy development,
investigate the role of RAN in literacy acquisition, and explore potential differences in
(meta)phonology acquisition between monolingual and bilingual individuals.

A total of 172 Italian children (76 mono-literate bilinguals with various heritage
languages+96 monolinguals matched for age, socio-economic status, and educational
background) participated from the last year of kindergarten to the 2nd/3rd grade of primary
school in the same school setting. A comprehensive set of (meta)phonological skills (including
phonological memory, syllable awareness in kindergarten, and phonemic awareness in primary
school) and RAN categories (pictures, colors, and digits) were tracked besides literacy skills
with standardized tests through 5 testing sessions. A meta-phonological (sound recognition and
manipulation activities of increasing difficulty) and a RAN (tachistoscope rapid denomination
activities) intervention were administered to different subgroups and compared with a graphic
intervention (frame-matrices copying) and no intervention.

A three-stage developmental pattern emerged revealing (/)an initial contribution of syllabic
awareness to literacy besides a prominent load of working memory, which progressively
relieved as long as (2)automaticity skills and phonemic awareness would be intervening; (3)in
half 2nd grade, language plus complex manipulatory meta-phonological skills were the main
predictors. Diverse subcomponents of (meta)phonology and RAN predicted specific literacy
portions at different developmental stages. The effects of (meta)phonology and RAN extended
to accuracy and speed, highlighting a bias in existing literature due to partial analyses. Two
meta-phonological measures (initial syllable and rhyme recognition) predicted specific literacy
impairments. Double (kindergarten+1st grade) meta-phonological and RAN interventions
positively affected particular aspects of reading and writing. Notably, mono and bilinguals
exhibited similar skills since kindergarten in two measures (pseudoword repetition and syllable
segmentation) that predicted specific literacy skills in 1st grade.

Overall, these findings interpret RAN as a measure of phonological automaticity, identify
specific testing measures for Italian (meta)phonology and reading regardless of children’s
language dominance, highlight effective structural interventions on early literacy, and suggest
that the proposed ‘bilingual advantage’ might either have no cognitive nature or develop at a
later stage.
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Perception of plain-ejective contrast by English- and Spanish-speaking listeners: L1 and
orthography effects
Jack Mahlmann', Yoonjung Kang'*
TUniversity of Toronto, *University of Toronto Scarborough

Introduction: A recent study has shown that a period of silence vs. aspiration after a stop
burst (RELEASE TYPE) is a primary perceptual cue for distinguishing ejectives from non-
ejectives, whereas Voice Onset Time (VOT) plays a relatively minor role [4]. Recent studies
also highlight the significant effects of orthography in L2 acquisition [1]. We conducted a
perceptual training study to investigate English- and Spanish-speaking listeners’ acquisition of
this novel RELEASE TYPE cue after brief exposure and distributional training [3] in order to
explore the influence of L1 and orthography in non-native ejective perception. Specifically,
Spanish listeners are hypothesized to be better than English listeners, because English
distinguishes long-lag from short-lag VOT stops and L1 transfer would predict reliance on
VOT for non-native perception while VOT doesn’t have the same role in Spanish.

Methods: (1) Stimuli: Stimuli were created from a token of naturally produced Q’anjob’al
[Mayan] /tu/ and /t’u/ by manipulating the content (RELEASE TYPE: aspiration vs. silence) and
duration (VOT: 12 steps of Sms intervals from 10ms ~ 65ms) of the post-burst release. (2) Tasks
(see Table 1): In the Exposure phase, the participants were presented with a subset of the
stimuli for which plain and ejective stops are differentiated by both cue dimensions (Fig.1). As
the two cues covary in the exposure data, participants could distinguish the two stops relying
on VOT (a cue already available in L1) and/or RELEASE TYPE (a novel cue). In subsequent
phases, participants performed identification tasks on the entire stimuli space, including the
stimuli where the two cues conflict (silence with short VOT and aspiration with long VOT).
Feedback on their answers was provided only in Training, where the category label depended
on RELEASE TYPE inhibiting VOT cue use (Fig. 2). (3) Participants — 60 Canadian English
speakers and 60 Mexican Spanish speakers were recruited over Prolific. They were each
divided into three GROUPS, and saw either picture labels (picture), or pseudo-orthographic
forms where plain and ejective stops were indicated by <t> and <t*> respectively (ortho) or
the reverse (ortho-reverse) (Table 2). (4) Statistical analysis: A generalized mixed-effects
model was run to estimate the response (ejective = 1, plain = 0) probability with LANGUAGE
(English, Spanish), CONDITION (picture, ortho, ortho-reverse), RELEASE TYPE (aspiration,
silence), VOT (short: 10-35ms, long:40-65ms), PHASE (pre-test, post-test), and their interactions
as fixed effects. Maximal random effects for ITEM and PARTICIPANT were included.

Results & Discussion: Ejective response percentages are summarized in Fig. 3 and
significant cues determined by statistical tests is summarized in Table 3. Our hypothesis that
Spanish listeners would fare better than English listeners turned out to hold for the pre-test
PHASE of the picture GROUP, where RELEASE TYPE was a significant cue for Spanish but not
English listeners. In other words, after the exposure phase alone, Spanish listeners were already
using RELEASE TYPE to distinguish stops, while English listeners were using neither cue
reliably. When orthography was introduced, the situation reverses: the English listeners reliably
label any stimuli with aspiration, extending the <t> label of short VOT (per exposure) to long
VOT (appropriate for English /t/). For the Spanish listeners, orthography hinders the
RELEASE_TYPE cue use because aspirated stops with long VOT is not typical of Spanish
voiceless stops (short-lag). This effect of orthography is not found in the ortho-reverse
condition, indicating that it is these particular orthographic correspondences, not the general
use of orthography, that aids English listeners but impedes Spanish listeners [2]. In post-test,
all participant groups successfully used RELEASE TYPE regardless of any earlier difficulties,
showing the effectiveness of inhibition training. The results show that a combination of L1
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category distribution, orthography, and training can aid the acquisition of a novel cue for
ejective stops.

Table 1: Stimuli, tasks and experimental phases

Exposu  Pre- Trainin  Post-

re test g test Table 2: G & label
Stimuli ~ Auditor Audito Auditor Auditor able = Lroups cc fabels

+

Label Y Y group plain /t/ _ejective /Cu/
Response  NA 2AFC  2AFC  2AFC
Feedback NA None Feedba None Picture

ck
: 3VOT *2 12VOT* 12VOT*2 12VOT*2

Trlals Release 2 Release Release * 2 Release * 2 Ortho tu t*u

:88 reps = :82 reps = reps =48 reps =48 Ortho-Reverse t*u ta

Fig. 1: Exposure stimuli Fig. 2: Training stimuli
Table 3: Cue use by GROUP, PHASE and LANGUAGE

rou Pre-test Post-test
EToup English  Spanish English Spanish
Picture - release release release
Ortho release vot release  release
Ortho-
- release release release
Reverse

Figure. 3. Percent of ejective response separated by VOT, RELEASE TYPE, PHASE,
GROUP & LANGUAGE
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Oral session 4: Multimodality

Audiovisual perception of vowels in native and non-native speech
Sinéad Marie Rankin, Maria-Josep Solé
Universitat Autonoma de Barcelona

This paper examines the integration of visual features of non-native and native speech.
Specifically, it addresses how visual vowel gestures in L1 and L2 speakers affect the
intelligibility of those vowels for L1 listeners. While most studies have investigated visual cues
in L2 speech for Asian languages (e.g., [1, 2]), European languages have received less attention.
Furthermore, much of the research on audiovisual L2 perception has focused on consonant
visemes ([2, 3, 4] or word recognition [5, 6, 7], with relatively little attention given to vowel
intelligibility. This study examines French productions of English vowels, focusing on visual
features such as lip rounding, and investigates how L2-specific cues influence vowel
intelligibility in noisy environments. Previous research shows that non-native speakers produce
distinct visemes influenced by their native language’s articulatory patterns [8], which can affect
speech recognition, particularly in noise.

English CVC words with vowels involving salient (e.g., lip spreading for /i:/) and non-
salient visual cues (neutral lips for /1/), produced by two French speakers and a native English
control, were presented to 24 native English listeners who identified the word heard. Tokens
were presented in both auditory-only (A) and audiovisual (AV) mode in cafeteria noise at -
15dB SNR. The visual cues studied were lip spreading, lip rounding, jaw opening and tongue
frontness in vowels, as well as lip rounding in schwa. The distribution of errors and the
audiovisual benefit (over audio-only listening) in background noise were analysed.

Overall, audiovisual benefits were found for both native and non-native speakers (see Figure
1); however, this aggregate similarity masked feature-wise differences for vowel pairs designed
to isolate different visual features. Visually salient cues improved vowel intelligibility,
compared to non-visual cues (Figure 2), but the audiovisual benefit varied across vowel
features and speaker groups. The presence of lip-spreading for /i:/ (vs /1/) and jaw-opening for
/&/ (vs /1/) enhanced intelligibility (i.e., larger AV benefit) for both speaker groups. However,
compared to the English speaker, lip rounding in /o:/ and /o/ produced by French
speakers (likely accompanied by lip protrusion) had a smaller, or negative AV benefit (Figure
3). These results suggest that the influence of L1 gestures on L2 production may reduce or
negatively affect intelligibility. Furthermore, French productions of /a:/ exhibited unusually
high AV benefits, suggesting an extreme jaw-opening for this vowel in an attempt to
distinguish between L2 contrasts (/& A a:/) not present in the L1. These results illustrate that
visual information is integrated in perception in complex, feature-specific ways that depend on
the precise visual cue expectations of the listener that are not always met in L2 speech. Thus
the study suggests that mismatches between L2 speakers' visual gestures and L1 listeners' long-
term visual representations for speech sounds result in a smaller visual benefit for L2 speech
as compared to L1 speech.
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Figure 1. The increase in intelligibility in the Audio-Visual condition was overall similar in
both speaker groups. Mean proportion of vowel intelligibility in noise for native English (left)
and French speakers (right) in the Audio-only (lighter fill) and Audiovisual condition (darker
fill). The mean is indicated by x in the boxes.
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Figure 2. This chart shows an increase in correct identification in the AV condition in vowels
with a visual cue (1) compared to those with no visual cue (0), and that the effect of the visual
cue (right panel) is larger for the French than the English speakers. Proportion of correct
responses (y-axis) for non-visual (0) and visual cues (1) (on the x-axis) for the native English
and French speakers in the Audio and Audiovisual conditions. Vowel features pooled.
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Figure 3. Mean Visual benefit for schwa and /3./ for native English and French speakers.
This chart illustrates that differences between listener expectations of the nature and degree of

lip rounding and the visual characteristics of L2 speech caused either weakened AV benefits
or detriments in AV perception relative to audio-only.
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Gestural rhythm mirrors rhythmic patterns of speech in New Zealand English and
Turkish
Olcay Tiirk! and Wim Pouw?
! Phonetics Workgroup, Faculty of Linguistics and Literary Studies, Bielefeld University,
’Donders Institute for Brain, Cognition and Behaviour, Radboud University

Research on gesture-prosody interaction has focused primarily on intonation and stress,
especially on their temporal and functional coordination with gestural units [1]. A potential
interaction of speech rhythm with gesture, on the other hand, has received less attention. This
is partly because the speech rhythm literature has been the subject of considerable debate,
largely due to the complexity of defining, measuring, and categorizing rhythmic patterns across
languages [2]. On the gesture side, rhythm has been studied within the context of co-speech
gestures [3], signed languages [4], and more pure oscillatory movements [e.g., 5, 6], but not in
a way that is directly relatable to linguistically constrained speech rhythms.

The present study analyses speech rhythm using envelope-based metrics [7] and adapts them
to analyse gesture rhythm in New Zealand English (NZE) and Turkish (TR). The aim is to
determine whether these languages show significantly different rhythmic patterns and whether
(and which) rhythmic patterns in gesture mirror the patterns in speech.

The analysis is conducted on 1.2—1.6 second clips (N TR clips=1088, N NZE clips=420)
containing both uninterrupted speech and co-speech gesture, extracted from recordings where
participants (N =5 TR, M=1, F=4; N = 8 NZE, M=2, F=6) recount videos they have watched
[8]. Envelope-based metrics are calculated based on the decomposition of the amplitude
envelope and the distribution of power across different frequency bands of the envelope. They
capture (1) the relative influence, (2) the frequency, and (3) the variability of syllable-time and
stress-time oscillations. In speech, these metrics are subject to various language-specific
linguistic constraints (e.g., phonotactic complexity and vowel reduction), so cross-linguistic
differences are expected. The gesture metrics are calculated based on the amplitude envelope
of aggregated acceleration of the index finger, wrist, and elbow, forming a complex signal.
Parallel to those in speech, the metrics are conceptualised to capture the relative influence, the
frequency, and the variability of within-hand and whole-arm oscillations.

The results show statistically significant cross-linguistic differences in several speech
thythm metrics. These differences align with the traditional rhythm classifications of TR
(syllable-timed) and NZE (stress-timed). For instance, the relative influence of stress-time
oscillations on the envelope is higher in NZE than in TR, and syllable-time oscillations are
more stable in TR than in NZE. Interestingly, most of these differences are mirrored in gesture
metrics, with trends also reflecting cross-linguistic differences; for example, the relative
influence of whole-arm oscillations dominates the signal in NZE but not in TR. A partial least
squares canonical correlation analysis shows no significant correlations between speech and
gesture metrics, with coefficients less than 0.2. Despite this finding, redundancy indices reveal
that one third of the variance in gesture rhythm metrics can be explained by the variance in
speech rhythm metrics. Additionally, metrics of the same type in speech and gesture tend to
pair up and contribute robustly to the common rhythm structure.

Overall, the cross-modal relationship of rhythm metrics may be weak, but the datasets still
coherently explain a notable amount of variability, suggesting a more complex, possibly non-
linear relationships. Further analyses will focus on this possibility.

This research was funded by the German Research Foundation (DFG): TRR 318/1 2021-
438445824
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How beat gestures and written stress marks affect lexical stress production in Spanish
Doenja Hustin!, Hans Rutger Bosker?, Marieke Hoetjes', Wim Pouw?, Lieke Van Maastricht!
ICentre for Language Studies, Radboud University, *Donders Institute for Brain, Cognition
and Behaviour, Radboud University

Lexical stress is an important linguistic feature in communication, affecting the overall
perceived rhythm of speech, as well as playing a crucial role in word recognition ([1], [2]).
Prior studies have shown that beat gestures align prosodically with speech ([3]) and, more
recently, that they also boost prosodic stress cues through biomechanical coupling, enhancing
intensity and/or FO in English and Dutch ([1], [4], [5]). However, it remains unclear how beat
gestures affect lexical stress realization in other, non-Germanic, languages, like Spanish.
Moreover, little is known about how biomechanical coupling effects interact with other factors
influencing lexical stress production, such as orthographic stress marks. Spanish lexical stress
placement follows consistent rules in which these written stress marks play an important role
([6]). Moreover, Spanish is especially interesting to investigate due to the abundant presence
of minimal lexical stress pairs and the critical role that lexical stress plays in conveying
semantic meaning in the regular verb conjugation paradigm (e.g., ‘HAblo’ means / speak, while
‘haBLO’ means (5)he spoke, capital letters representing lexical stress). Hence, our study aims
to determine what the effect is of orthographic stress mark presence and the production of a
beat gesture on the acoustic realization of lexical stress in Spanish.

To answer this question, we replicated [7] with 26 native speakers of Castilian Spanish, who
were video recorded producing 96 Spanish multi-syllable words (e.g., ‘miCROfono,
‘profeSOR’) that were counterbalanced for the presence of a written stress mark. Standing up
and looking at a screen, the participants read aloud all stimuli twice, once with and once without
a beat gesture (see our experimental set-up in Figures 1 and 2). Acoustic analyses using Praat
([8]) were performed to assess whether producing a beat gesture and/or the presence of a
written stress mark impacted the acoustic realization of lexical stress, measured as F0, intensity
and duration. Kinematic analyses using motion-tracking analyses to assess the temporal
relationship between the acoustic realization of stress and the beat gestures are underway.

Statistical analyses are ongoing, though preliminary findings reveal that beat gestures
enhance intensity but not FO and duration, replicating earlier work on biomechanical coupling
of gesture and speech in English and Dutch ([9], [10]). Additionally, the presence of a written
stress mark seems to enhance pitch and intensity peaks in the stressed syllable indicating that
it also boosts the acoustic realization of lexical stress. However, orthographic stress marks also
seem to reduce the duration of the relevant syllable in comparison to the stressed syllables of
words without a written stress mark. We hypothesize that this reduction of duration might be
because a written stress mark aids the word recognition process and/or reduces cognitive
processing demands as suggested by [11], but more detailed data analysis is needed to
investigate this further. Moreover, initial analysis did not reveal an interaction effect between
beat gesture production and the presence of a written stress mark. More detailed analyses,
including kinematic analyses to assess gesture-speech synchrony and a comparison with an
existing L2 dataset from [7] are underway and will offer insights into how gesture and prosody
interact in both L1 and L2 speakers of Spanish. These findings will also allow us to investigate
whether producing beat gestures benefits L2 learners (of Spanish), who often struggle with
lexical stress placement ([12]). As such, this study contributes to our understanding of gesture-
speech interaction in general and serves as a foundation for research on lexical stress
acquisition by L2 learners.
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Figure 1: Graphical overview of experiment set-up. Figure 2: Graphical overview of
gesture condition [5].
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Body gestures in pronunciation learning: A linguistic universal?
Josefina Carrera-Sabaté,' Patricia Lopez-Garcia,” Joan Borras-Comes !
I Universitat de Barcelona, ° Universitat de Valéncia

Gesture, speech, and language are related both developmentally and neurologically [1, 2].
Neural control for speech and gesture overlaps, allowing neural activation to spread from one
brain region to another, which may explain why they often co-occur [3], and it seems that this
overlap is the result of an initial form of communication based on arm gestures to mouth
articulation gestures [4]. Embodied cognition further emphasizes the interconnectedness of
physiological experiences and psychological states, positing cognition as a combined
physiological and psychological interpretation of the environment [5]. In line with this, there
exists a category of sound symbolism effects that associates a vocal sound with a particular
body action. This sound-action symbolism operates within the levels of motor, perceptual, and
conceptual representations and provides the mechanism for the grounding of language in
sensorimotor systems [6]. However, limited studies have explored the role of gestures in vowel
production, particularly in languages other than English (e.g., [7, 8]). Moreover, in second
language acquisition and language therapy, the role of gestures has been successfully used [9,
10, 11]. In this study, we analyze 1,080 French vowels and 1,080 Catalan vowels to examine
the effect of non-representational body gestures that either facilitate or inhibit vowel
articulation.

Hypothesis: Following previous literature, we expect facilitating gestures (open arms and
hands) to correlate with more open vowels, while absence of gestures or inhibitory gestures
will be associated with more closed vowels.

Methodology: Participants (female students, aged 25-50) were asked to pronounce three
French and Catalan vowels in consonant-vowel-consonant logatoms: [pa 'pa] / [ta ‘'ta] / [ka
‘ka], [pe 'pe] / [te ‘te] / [ke 'ke], [po 'po] / [to "to] / [ko 'ko]. These vowels were produced in
three postures (sitting, lying, standing) with three conditions: facilitating gesture, inhibitory
gesture, and no gesture. We acoustically analyzed stressed vowels, focusing on FO, F1, F2, F3,
F4, duration, and intensity. Statistical analysis was conducted using generalized mixed models
with interactions between condition and vowel type as fixed effects and additional random
effects. Reported p-values were derived from likelihood ratio tests.

Results: Findings indicate that stressed vowels [¢] and [o] in both Catalan and French were
modified by gesture, with FO and F1 showing higher values for facilitating gestures and lower
values for inhibitory gestures. Additionally, inhibitory gestures significantly reduced both
intensity and duration across the two languages.

Conclusions: Our study demonstrates a relationship between facilitating gestures and more
open, more intensity medium vowels in Catalan and French. These findings suggest that
facilitating gestures may universally correspond to mid-vowel openness, supporting further
exploration of gestures as tools in pronunciation learning.
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Perceptual sensitivity to stress-based f0 in Singapore English
Jasper Sim', Julia Schwarz?, Katrina Kechun Li*>, Adam Chong*
'Nanyang Technological University, Singapore; *University of Cambridge
3Leiden University; *Queen Mary University of London

Native speakers of stabilised hybrid/contact varieties like Singapore English (SgE) may rely
on different acoustic cues to distinguish words compared to speakers of the ancestral varieties
[1], [2]. Pitch as a cue for lexical stress is one such example. In mainstream English varieties,
a lexically stressed syllable has higher fO than an unstressed syllable. Constrastingly, in SgE,
f0 rises across single words regardless of the underlying lexical stress, and stress-initial words
are distinguished from non-stress-initial words through a higher mean f0 at the word onset and
possibly an earlier 0 elbow [3], [4] (Figure 1). Whether SgE speakers can also perceive these
stress-based f0 patterns observed in their production, and consequently, whether these are used
as discriminative cues in spoken word recognition and lexical access remains unclear [5].

In this pilot study, we asked (i) whether SgE-speaking listeners are perceptually sensitive to
the f0 differences that distinguish SgE words with different underlying stress, and (ii) whether
their ability to discriminate is modulated by individual bilingualism. We employed an approach
that involves swapping the pitch contours of SgE disyllabic word pairs that have different
underlying lexical stress but similar segmental properties (e.g. carTOON « CARpet). We
expected that SgE-speaking listeners would judge the stimuli with the original/expected pitch
contour (Matching) as more typically Singaporean than those with the Mismatched pitch
contour (Task 1). We also expected that, in a paired comparison task, listeners would show a
preference for the Matching stimuli over the Mismatched ones as being more typical (Task 2).

Participants were 16 native Singaporeans who were bilinguals of SgE and an ethnic mother
tongue [EMT; Mandarin (n=6), Malay (n=8), or Tamil (n=2)]. They were between 21 and 36
years old (Mage=28, SDage=4.8; males=10), with no reported hearing or language impairments.
The stimuli were 15 SgE word pairs, produced by a male 32-year-old native English-Mandarin
bilingual Singaporean. The smoothed f0 contours of the pre-synthesised stimuli were overall
consistent with the previously reported production patterns (Figure 1; [3]). Participants
completed the tasks on Gorilla.sc following a headphone screening test [6].

In Task 1, all stimuli (i.e., Matching and Mismatched) were rated as highly typically
Singaporean on a seven-point likert scale, and the difference in ratings between Matching,
M(SD)=5.47(1.42), Mdn=6, and Mismatched stimuli, M(SD)=5.53(1.30), Mdn=6, was small.
Mixed-effects ordinal regression did not reveal significant difference in ratings between
conditions (Matching, Mismatched) nor an effect of listener’s EMT (Mandarin, Malay, Tamil).
In Task 2 (paired comparisons), Matching stimuli were regarded as more typical on average
58% of the time. Mixed-effects logistic regression revealed that an interaction between lexical
stress and listener’s EMT significantly predicted outcomes (Figure 2): For stress-initial words
only, Mandarin-speaking listeners were more likely to prefer the Matching stimuli compared
to Malay-speaking (h=1.02, p=0.005) and Tamil-speaking listeners (b=1.29, p=0.02).
Mandarin-speaking listeners were also more likely to prefer the Matching stimuli of stress-
initial words than stress-final words (76% v. 54%, 6=0.97, p=0.004; Figure 2).

Our preliminary findings suggest that stress-based f0 manipulations may not be particularly
salient to some listeners, even when directly comparing Matching—Mismatched pairs, which
indicate that stress-related f0 changes may not significantly influence naturalness, and/or that
SgE speakers are highly tolerant of small pitch modulations. Interestingly, Mandarin bilinguals
were much more sensitive to f0 manipulations, but only for stress-initial words (e.g. CARpet
with carTOON’s f0), which suggests a potential influence of tonal language background in
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prosodic processing in SgE. In our full-scale study, we will consider other social factors, their
production patterns, and other correlates of stress in perception and also in online processing.
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Flexible vowel categorisation within and across Standard Southern British English and
New Zealand English dialects
Stephanie Cooper, Brechtje Post
University of Cambridge

Listeners are highly capable of interpreting variation in speech. This has been attributed to
the flexibility of phonetic category boundaries, especially in vowels, which appear to be more
accepting of variation than consonants [1], [2]. Whether a variant incoming vowel is classified
as a member of a given category may depend on acoustic parameters, such as spectral distance
from the category, or the featural specifications of the category itself [3]. Classification may
also be influenced by top-down factors, such as lexical bias (preference of perceiving a real
word) [4], or a listener’s predictive model of how the speaker produces sounds [5].

It is unlikely that these factors apply uniformly across all vowel categorisation, but their
limitations are not well understood. Across two experiments, we aimed to establish how some
of these factors interact, how they become evident across different combinations of listener and
speaker dialects, and how they can vary across the vowel space.

Participants spoke either Standard Southern British English (SSBE) or New Zealand English
(NZE). To investigate perceptual boundaries of vowels, eight continua (Table 1) of VC and
CVC-structured sequences were used in a forced choice identification task. One experiment
used materials produced by a male SSBE speaker, and another used materials produced by a
male NZE speaker. We therefore had instances of both SSBE and NZE participants listening
to speech from dialects that were familiar and unfamiliar to them.

We were interested in dialectal variation and flexibility around the DRESS and THOUGHT
vowels, as DRESS differs between SSBE and NZE, while THOUGHT does not as much [6],
[7]. Each continuum contained vowels re-synthesised in steps along either a FLEECE-TRAP
front vowel or a GOOSE-LOT back vowel continuum. Each continuum maintained the same
consonant context, e.g. ranging from heed through hid and head to had, while also containing
steps between these points to allow indication of where boundaries would shift. The continua
also varied in their lexical status: some contained only words, some only nonwords, and some
both. In each trial of the forced choice task, participants heard a sound from one of the continua
and were asked to select what they heard from a list of options (Figure 1).

Generalised additive mixed models examined differences in categorisation curves (%
classification as a given vowel) for each point along a vowel continuum between groups,
vowels, and lexical contexts. Preliminary results indicate that across front and back vowel
continua for both dialect groups, vowels with less distinct feature specification were more
susceptible to the effects of lexical bias. Additionally, SSBE listeners categorised NZE vowel
continua in ways consistent with their own native dialect, while NZE listeners categorised
SSBE vowel continua in ways consistent with the speaker dialect. NZE listeners may have been
able to identify SSBE features in the continua, like the presence of lowered TRAP.

These findings have implications for multiple theories of speech perception. Findings that
featurally underspecified mid vowels are more accepting of variation [8] are supported, and it
is also revealed that top-down processes such as lexical bias are more powerful when applied
to boundaries between categories that are underspecified and ambiguous. Additionally,
experience with a dialect or type of speech seems to enable listeners to select a speaker model
based on relatively little, yet reliable, information from speech, such as SSBE TRAP, that can
then inform deduction of other more ambiguous segments in the signal, such as SSBE DRESS.
This is in line with findings that assumptions about a speaker can have substantial influence on
processing of their speech [5], [9]. This study reveals more about the many factors that
influence vowel categorisation, and how they act in conjunction with each other. It provides
avenues for further research into the neural underpinnings of flexible vowel categorisation.

55



Frontness Lexicality Contents
All heed - - - - - - - hid - ------ head - - ----- had
None heeb - - ----- hib------- heb------- hab
Front . .
Medial eeg------- igg------- egg - ------ agg
Peripheral feet - ------ fit------- fet------- fat
All shoot - - - - - - short------- shot
None foop------- forp------- fo
Back P P P
Medial oob------- orb------- obb
Peripheral hoop - - ----- horp - ------ hop

Table 1. Continua used in experiment. Words are in bold. Dashes indicate steps synthesised
between canonical productions.

What did you hear?

shoot short shot

Figure 1. Example screen from forced choice identification task.
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The role of cognitive and perceptual abilities in mastering native-like rhythm in second
language learners
Linda Bakkouche, Brechtje Post, John Williams
University of Cambridge

Rhythm in language arises from a combination of phonological and prosodic features,
including syllable structure, vowel reduction, and accentual lengthening, resulting in distinct
acoustic patterns. English, being a stress-timed language, poses unique challenges for Polish
learners who come from a “mixed-rhythm” language background. While language experience
can support the development of rhythmic accuracy in a second language (L2) [1], it does not
fully explain higher levels of attainment in adult learners [2]. Recent research has suggested
that specific cognitive and perceptual abilities play a critical role in L2 speech proficiency [3],
but the influence of these abilities may vary depending on the learner’s stage of acquisition [4].
This study aimed to identify the cognitive and perceptual factors that contribute to achieving
native-like rhythm among Polish learners of English at intermediate and advanced proficiency
levels.

The study explored how the proficiency level of Polish learners affected their ability to
produce rhythm patterns characteristic of native English speakers, specifically focusing on
rhythm metrics and accentual lengthening. Additionally, it examined the extent to which
perceptual (e.g., auditory acuity) and cognitive abilities (e.g., selective attention, phonological
short-term memory, declarative and procedural memory), along with experiential factors (e.g.,
length of residence in an English-speaking environment and previous foreign language learning
experience), influenced rhythm production accuracy in these learners.

A total of 90 adult participants were recruited, divided into three groups: intermediate Polish
L2 learners of English (n = 33), advanced Polish L2 learners (n = 32), and native Southern
Standard British English (SSBE) speakers as the control group (n = 25). Rhythm accuracy in a
sentence reading task was assessed using acoustic analysis with Praat software [5], and rhythm
metrics such as %V, VarcoV, VarcoC, rPVI-C, rPVI-V, nPVI-C, and nPVI-V were calculated
[1]. The detailed experiment design is shown in Figure 1.

The results revealed significant differences in rhythm accuracy based on proficiency level.
Intermediate learners showed significantly lower values for accentual lengthening (65.4%
increase, t = 4.5, p = .002) and final lengthening (129.6% increase, t = 3.45, p = 0.011)
compared to native English speakers. In contrast, advanced learners demonstrated a more
native-like differentiation among unaccented, accented, and final syllable durations, aligning
more closely with the rhythm patterns of native English speakers (Figure 2). Additionally,
vocalic variability increased with proficiency (VarcoV, F (2, 330) = 25.47, p <.001; nPVI-V,
F (2, 330) = 28.92, p <.001) (Figure 3), reflecting the adaptation to English's varied syllable
structure.

Mixed-effects model analyses (Figure 4) revealed that temporal acuity (f = .876, SE
789, t = 3.540, p <.005) and length of residence (LOR) (B = .432, SE = .123,t=4.444, p
.001) were significant for intermediate learners, with PSTM also playing a minor role (3
456, SE = 1.678, t = 2.060, p = .039). For advanced learners, procedural memory (3
567, SE = .123, t=3.384, p <.005) and selective attention ( = .345, SE = .567, t = 3.460,
p <.003) became crucial, while temporal acuity remained important (f =.654, SE =.789, t =
2.740, p <.005). LOR continued to have a marginal effect (f = .432, SE =.234,t=1.971, p
=.049), emphasizing the varying influences of cognitive abilities and experience at different
proficiency levels.

This study's findings align with existing literature on L2 rhythm acquisition [1] highlighting
the importance of proficiency level in rhythm accuracy. Despite advanced learners
demonstrating more target-like rhythm patterns, significant individual variation persisted,
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indicating that certain learners had yet to fully master native-like rhythm. This variability
underscores the influence of cognitive and perceptual abilities at different acquisition stages.
These insights suggest the potential for developing targeted interventions to support adult L2

learners at different stages of acquisition, thereby facilitating faster and more native-like
rhythm production.

Figure 1: Experiment design.
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Figure 4
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Articulatory phonology and perception of gesture timing in aspiration
Chelsea Sanker
Stanford University

Introduction: Is aspiration part of the preceding consonant, part of the following vowel, or
both? It behaves in many ways like part of the consonant which it is marked as occurring on.
This association with the consonant is reflected in perceptual tests; Voice Onset Time (VOT)
is a major factor in perception of laryngeal contrasts (e.g. Schertz et al 2015). Following vowel
duration has an effect which is much smaller and in the opposite direction, i.e. longer vowels
decrease perception that a consonant is aspirated (Toscano & McMurray 2012).

However, aspiration also contributes to listeners’ perception of vowel duration; vowels are
perceived as longer following an aspirated stop than following an unaspirated stop (van Wijk
1999; Gussenhoven & Zhou 2013). One potential explanation is that listeners compensate for
the vowel duration expected in the consonantal environment, as vowels are shorter after
aspirated stops (Crystal & House 1988). Alternatively, listeners might be sensitive to the
overlapping consonant and vowel gestures within aspiration, while the beginning of the vowel
gesture is not perceptible in unaspirated stops because it occurs during the full stop closure.

The current study tests whether within-category VOT manipulations impact listeners’
perception of vowel duration. Vowels were more often identified as long when preceded by
longer aspiration. The results are consistent with listeners perceiving an earlier beginning of
the vowel gesture when the aspiration is longer.

Methods: 96 English speakers completed the task online. They heard monosyllabic English
words beginning with aspirated stops and categorized the vowel in each one as being long or
short in duration. Each participant heard 4 words with lengthened VOT (mean 137 ms) and 4
words with shortened VOT (mean 51 ms; see Figure 1 for an illustration), all with three
different vowel durations (natural, 20% lengthened, 20% shortened), for a total of 24 items,
each of which was evaluated 3 times. To ensure that listeners were not impacted by comparing
lengthened-VOT and shortened-VOT versions of the same word, each listener only ever heard
the same VOT manipulation for a particular word. Across listeners, there were 6 combinations
of word set and which half of the words had shortened vs lengthened VOT.

Results: Model summaries for the results are given in Tables 1-2. Figure 2 visualizes the
results. The duration of the vowel was a significant predictor of vowel duration identifications,
confirming that listeners were able to do the task. The VOT manipulation was significant;
vowels were more often identified as long when preceded by stops with lengthened VOT. The
actual VOT of the specific stimulus was also significant (though highly collinear with VOT
manipulation); vowels were more often identified as long with longer preceding VOT.

Conclusions: The within-category effects observed here exclude an account of
compensation based on consonant category. Effects of within-category VOT on perceived
vowel duration, in combination with across-category effects, support an analysis based in
Articulatory Phonology (Browman & Goldstein 1989) and perception of gestures (Fowler
1996). Vowel gestures are often clearly reflected in formants during aspiration (e.g., Figure 1);
articulators are already moving into their positions for the vowel.

Articulatory Phonology (AP) is usually used to model speech production, but perceptual
theories like Motor Theory and Direct Realism propose that listeners also perceive articulatory
gestures. The results here provide additional evidence specifically about the timing of those
perceived gestures: As in AP, gestures can overlap. Perception which allows for overlapping
gestures provides a straightforward explanation for why VOT contributes both to perception of
consonants and also following vowels.

The results also have implications for stimulus design. Changing the VOT is also changing
the acoustic cues to the vowel gesture, which could have a range of unintended side effects.
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Estimate Std. Error Z value P value
(Intercept) 0.47 0.198 2.37 <0.000]***
VowelDuration 0.334 0.0201 16.6 <0.0001***
VOTmanip Shortened | -1.02 0.0567 -17.9 <0.00071***
Table 1. Logistic model for ‘long’ responses. Intercept : VOTmanip = lengthened.

Estimate Std. Error Z value P value

(Intercept) -0.0376 0.184 -0.204 <0.0001**x*
VowelDuration 0.335 0.0201 16.6 <0.0001***
AbsoluteVOT 0.549 0.0294 18.7 <0.0001**x*

Table 2. Logistic model for ‘long’ responses.
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Effects of study abroad on L2 Perception of an innovative Spanish dialect variant
Angela Swain', Melinda Fricke?
'The Pennsylvania State University, >University of Pittsburgh

A study abroad context is conducive to observing shifts in a second language (L2) learner’s
phonetic knowledge due to increased input of social and linguistic information. Prior research
has established that factors such as the L2 proficiency level, varieties of exposure, and learners’
language attitudes towards local varieties can affect overall improvement [1, 2]. However, in
the realm of phonetics and phonology, most research has focused on shifts in L2 production
during study abroad programs, while L2 perception remains understudied [3].

Participants in the current study (N = 15; L1 English, undergraduate students at Penn State)
spent four weeks studying Spanish in Cédiz, Spain, a coastal city in Andalusia associated with
innovative phonetic traits such as the use of [s°] (i.e., ceceo) [4]. The [s%] variant is largely
unfamiliar to learners and presents a discrepancy with students’ prior expectations. As many
varieties of Peninsular Spanish employ distincion, learners assume that an interdental [s°]
should be mapped to /6/ rather than /s/.

We employed the Gating Paradigm [5], in which spoken words are progressively revealed
over a series of short “gates.” Target lexical items were frequent, disyllabic nouns; words were
either control words or /s/ words. Half of the /s/ words contained the dental variant [g], which
is associated with Seville capital and Latin American Spanish [4, 6], and half were produced
with the local variant [s%]. Talkers (N = 4; one man and one woman per variety) were native to
Seville capital (i.e., producing [s]) or the outskirts of Seville (i.e., producing [s"]).

Participants were presented with an auditory stimulus divided into five consecutive gates.
For example, the word sangre, blood, would be heard as /s/, /sa/, /san/, /san.gr/, and /san.gre/.
Participants were instructed to type the Spanish word after each gate presentation, regardless
of how much acoustic information they had heard. At the end of the final gate presentation,
participants rated the confidence of their last guess on a scale of 0 — 9 (i.e., least — most
confident). Participants completed two experimental sessions: one shortly after their arrival to
Cadiz and another at the end of the program, resulting in three weeks between sessions.

Results indicate differences in both accuracy and confidence ratings of /s/ words, with
significantly lower accuracy for words produced with the innovative variant [s°] when
compared to control words and [s] words (ps < 0.01). Lower confidence ratings were observed
for /s/ words when compared to control words (p < 0.001). However, answers for words
produced with [s°] were rated as significantly more confident (p < 0.01), despite being
associated with lower accuracy. Differences also appear across experimental sessions; words
containing [s’] were recognized more accurately in Session 2 when compared to Session 1 [s°]
words (p < 0.05). However, confidence levels for /s/ words were significantly lower in Session
2 than in Session 1 (p < 0.05).

These findings suggest that participants’ perception adjusted to accommodate the innovative
variant by the end of the study abroad program, leading to a more successful mapping of [s’]
to /s/ instead of another fricative such as /0/ or /f/. However, trends in confidence ratings
indicate that participants were less certain with /s/ words overall in Session 2 after being
exposed to variation in Cadiz, despite being more accurate, and that they were perhaps unaware
of their initial difficulty in Session 1 with correctly mapping the [s’] variant.

In conclusion, the current study demonstrates that short-term study abroad programs can
lead to significant perceptual accommodation and changes in learners’ perceived confidence
levels, even when the variants of study are innovative and not explicitly taught in the classroom.
Learners’ positive attitudes towards the region of Andalusia, frequent interactions with locals,
and entering Cadiz with at least an upper-intermediate level of Spanish likely also support the
perceptual gains.
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Oral session 6: Acoustic and articulatory phonetics

Subphonemic detail, resyllabification, and Spanish speech segmentation
Helena Escalera, Miquel Simonet
University of Arizona

In speech, words flow from one to another without pauses that delimit where they begin or
end. In Spanish, words can both start and end with /s/, and they can also start and end with a
vowel. This creates contexts that would seem to lead to ambiguity: dices eso and dice seso, for
instance, could be homophonous, /difeseso/. Furthermore, according to some phonological
accounts, word-final consonants are resyllabified with the following word if the latter starts
with a vowel (e.g., [1]). A strong interpretation of this claim predicts that the word-final /s/ in
dices eso has identical phonetic characteristics as the word-initial /s/ in dice seso. Are these
sequences indeed phonetically identical? How does word structure affect phonetic detail? If
phonetic differences exist, are they exploited by listeners? Do fine acoustic differences, if
found, impact speech comprehension, including word segmentation?

Speakers have been found to produce fine phonetic differences in their pronunciation of
consonants preceding or following word junctures ([2]-[5]), and research suggests that
listeners capitalize on these cues for disambiguation ([2], [6]). The present study revisits this
theme and includes four experiments, two of them on speech segmentation.

A read-aloud production task with 10 L1 Spanish speakers from Spain focusing on
ambiguous utterances examined whether different word affiliations led to phonetic differences
in production. Speech recordings were acoustically analyzed for /s/ duration, /s/ spectral center
of gravity, and vowel duration. Results revealed that /s/ duration was a reliable predictor of
word affiliation, with word-initial /s/ being longer than word-final /s/. To investigate whether
listeners exploit such duration differences, perception data were collected via a two-alternative
forced-choice task (2AFC). In each trial in this task, participants (60 L1 Spanish listeners from
Spain) were auditorily presented with one auditory stimulus ([difes.eso]) and two written
options (e.g., dices eso or dice seso). The findings confirmed that listeners’ choices, while
displaying low accuracy, were significantly above chance.

The remaining two experiments focus on speech segmentation. Sixty listeners participated
in a word-monitoring task with the same materials as in the perception experiment above. In
each trial, before playing the auditory stimuli, listeners were shown a word to monitor for
(<seso>, <eso>, etc.) and they were instructed to press the space bar as soon as they recognized
the word in the auditory stimulus, if at all present. Listeners were randomly played either a
matching stimulus (<eso> [difes.eso]), a mismatching stimulus (<eso> [dife.seso]), or a
distractor (<eso> [difes.oso]). This was a go-nogo task for which we measured response times
and accuracy. As expected, participants were found to react to both matching and mismatching
trials (but not distractors). Most importantly, however, they were significantly faster when
responding to matching than mismatching trials. This finding suggests that listeners exploit
phonetic differences in the signal not only in perceptual identification but also speech
segmentation. The last experiment was a fragment-monitoring task in which auditory stimuli
had been cut to render them short and meaningless (e.g., rather than [difes.eso], we had
[6es.eso]), and participants were instructed to monitor for syllable-size fragments rather than
word-sized fragments (e.g., <se>). Listeners accurately responded to matching and
mismatching trials, but not distractors. However, there were no response-time differences
between matching and mismatching trials in this experiment.
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Evidently, listeners’ phonological knowledge is lexically based, and their exploitation of
subphonemic detail during speech comprehension is optimized for word-based speech
segmentation. We conclude with a discussion of the theoretical relevance of our findings.
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Figure 1. (@) Regression between duration of /s/ (z-scored) and probability of responding
“word-initial vowel” (that is, word-final /s/), from experiment 2 (two-alternative forced-choice
perceptual identification); and (b) estimated marginal means (means and 95% CI) of multilevel
regression model with reaction times as response and condition (matching, mismatching) as
fixed predictors, from experiment 3 (word-monitoring task).
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Preaspiration and the acoustics of Florentine Italian stop voicing and gemination
Chiara Repetti-Ludlow
Carnegie Mellon University

Introduction. Italian has both a voicing and a gemination contrast with stop consonants.
While durational acoustic cues to these contrasts have been well documented (cf. Esposito and
Di Benedetto, 1999; Kirby and Ladd, 2016), a growing body of literature suggests that
additional cues may also play a role due to the presence of breathiness (Stevens and Reubold,
2014; Marotta, 2023). Specifically, several studies have noted preaspiration (also referred to as
spread glottis noise) preceding voiceless geminate stops (Chasaide and Gobl, 1993; Stevens
and Hajek, 2004). However, it is unclear whether this preaspiration is a correlate of voicing or
gemination (Dian et al., 2023). The present study therefore employs both traditional durational
cues and voice quality cues in order to investigate whether preaspiration is correlated with one
of these contrasts. By considering these additional parameters, this research provides a more
comprehensive description of Italian stops and explores why preaspiration may be arising.

Methods. A production study was carried out with 25 native speakers of Florentine Italian.
Speakers read sentences with target words containing post-tonic intervocalic stops: [p, p:, b, b:,
t,t:, d, d:, k, k:, g, g:]. After data was annotated in Praat, durational cues (constriction duration,
preceding vowel duration, and C/V ratio) and voice quality cues (H1*-H2*, {0, and CPP) were
obtained using VoiceSauce. Next, a linear discriminant analysis (LDA) was used to assess how
these cues are employed by a computational model to distinguish stop voicing and gemination.
Finally, linear mixed-effects models were used to test significance of these results. Further
analyses accounted for potential effects of word frequency and lenition.

Results. The LDA demonstrated that both durational and voice quality cues are crucial in
distinguishing stop categories, with a classification accuracy of 79.8%, although constriction
duration had a higher importance in distinguishing gemination, while CPP had a higher
importance in distinguishing voicing. This can be seen in Figure 1. Linear mixed-effects
models expanded on these results, showing that constriction duration and C/V ratio are
important in distinguishing gemination, while HI1*-H2* and CPP are important in
distinguishing voicing. This suggests that preaspiration is correlated with voicing rather than
gemination, as time course data shows there is increased breathiness (higher H1*-H2*) and
noise (lower CPP) preceding voiceless stops but not preceding geminate stops.

Discussion. The findings of this study contribute to our understanding of how Florentine
Italian stop contrasts are realized by considering voice quality cues in addition to durational
cues. While only durational cues (constriction duration and C/V ratio) are relevant to
gemination, voice quality cues (CPP and H1*-H2*) are only relevant for voicing. These results
support an analysis in which voiceless stops are produced with greater glottal opening, leading
to preaspiration before the stop closure, which could represent an anticipatory strategy for
cutting off carryover voicing. That is to say, given the relevance of constriction duration to the
voicing contrast, speakers might employ a spread glottis gesture during the preceding vowel to
ensure that voicing not carry over into the closure.
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Consonant voicing and quantity effects on vowel f0: A corpus study of Hungarian stops
Jiachen Ma, Bogdan Pricop, Eleanor Chodroff
University of Zurich

The effects of consonant voicing on the f0 of following vowels have been widely
documented across many languages and with varying effect sizes [1, 2, 3] (henceforth, CF0).
Though the source of the effect has been widely debated, the effect size can vary across
languages [1]. In addition, consonant gemination has also been shown to influence onset f0, in
which higher mean f0 values are observed following geminates compared to singletons,
regardless of voicing or manner of articulation [2, 4], though a few nuanced exceptions have
been observed [5, 6]. This raises the question of how consonant voicing and quantity
respectively influence following f0. Maspong et al. [2] investigated this question for Italian,
finding main effects, but no interaction of voicing and quantity on f0 variability. Given the
complex and often inconsistent effects of gemination on f0, it is worth examining whether
similar patterns hold in other languages. Hungarian, a non-Indo-European language, has been
less extensively studied in this regard and has both a voicing and geminate contrast in the
alveolar stop series. Using two large-scale spoken corpora of Hungarian, we investigated the
effects of consonant voicing and quantity on onset fO within the alveolar stop series. Based on
previous studies, we expected a higher onset f0 following voiceless than voiced stops and
following geminate than singleton stops. We additionally tested the relative raising or lowering
of 10 following oral stops relative to nasal stops, where f0 was not expected to be perturbed [7].

Methods. The study employed the Mozilla Common Voice Corpus [8] (CV) and the BEA
— Hungarian Spontaneous Speech Database [9], each with over 70 hours of speech. Phonetic
transcriptions were generated from the orthographic transcript using the XPF Corpus [10] and
aligned to the audio using the Montreal Forced Aligner [11]. We extracted f0 using a two-pass
approach in ViCV2 sequences from the onset of the V, force-aligned boundary. Vi was any
vowel, C was one of /n d t t:/ and V» was one of /i a u y/ or their long counterpart. Tokens were
retained if the utterance contained more than two words, V2 was between 50 and 1000 ms, the
onset f0 was within 2 SD of the speaker-specific mean, and the speaker had 25 tokens of each
stop (20 for BEA). The final analysis contained 47 speakers from CV and 22 from BEA.

Analysis and Results. A linear mixed-effect model was used to estimate onset 0 from the
consonant type, vowel height, and maximal random-effect structure for speaker. Significant
effects were assessed with 0.05. For each corpus, significantly higher f0s were observed
following voiceless than voiced stops (Bcv = —1.17, Beea = —1.15). The effect of gemination
was in the unexpected direction, but did not reach significance in either corpus (/t/ vs /t:/: Bcv
=0.50, Beea = 0.52). In addition, /n/ was not significantly different from /d/ alone (Bcv = 2.576,
Beea = 3.667), but was significantly lower than both /t/ and /t:/ (/n/ vs /t/: Bcv = 6.89, BBEa =
7.65; /n/ vs /t:/: Bcv = 5.89, Beea = 6.60). The main effect of vowel height was significant for
CV but not BEA (Bcv = 1.57, Beea = 0.26), for CV, this effect was significantly enhanced for
oral compared to nasal stops, voiceless compared to voiced stops, and geminates compared to
singletons (/n/ vs /d t t:/: Bcv =—0.34; /d/ vs /t t:/: Bcv =—0.73; /t/ vs /t:/: Bcv =—1.51).

Discussion and Conclusion. Our results confirm CFO0 effects in Hungarian across both read
and spontaneous speech. However, gemination alone did not influence onset FO but it did
interact with vowel height in CV, lowering FO with high vowels. In BEA, no effect or
interaction was observed with geminate status, though figures suggest a general FO reduction
after geminates. This contrasts with previous findings such as [2] for Italian. This also suggests
a hierarchy of f0 influences consistent with [5] for Italian, in which the voicing effect is larger
than the quantity effect, if present. These findings suggest that differences in CFO and geminate
effects may stem from varying degrees of automaticity and speaker control. Further research is
needed to explore these dynamics across languages and contexts.
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corpora.
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Does VtoV coarticulation always require “look-ahead”? Evidence from an EMA and
acoustic study of Campanian Italian
Pia Greca, Francesco Burroni, Jonathan Harrington
Institute for Phonetics and Speech Processing, LMU Munich, Germany

One of the most pervasive phenomena in speech is coarticulation: the fact that neighboring
sounds influence one another. Two main models for coarticulation have been proposed:
coproduction and look-ahead ([1], [2], [3]). Coproduction models hold that coarticulation is
strictly rooted in local overlap and blending of articulatory gestures ([1]). Look-ahead models
hold that coarticulation can be long-distance, with non-neighboring segments influencing each
other ([3], [4]). A coarticulatory phenomenon that has attracted much attention to test the
predictions of these two models is anticipatory trans-consonantal Vowel-to-Vowel (VtoV)
coarticulation ([1],[4],[5],[6]). VtoV coarticulation can also be phonologized into metaphonic
effects, which are, for instance, largely attested in Italo-Romance varieties ([8], [9]). These are
particularly of interest because they suggest that, at least at diachronic timescales, VtoV
coarticulation can lead to long-distance sound changes. The question we examine is whether
synchronic coarticulation already betrays the hallmarks of these long-distance phenomena in
an acoustic and electromagnetic articulography (EMA) study of VtoV coarticulation in
Campanian Italian. Methods. Participants. We collected data from 10 Campanian Italian
speakers (6M, 4F, with a target of 15 for the conference). Beyond Italian, they all have
knowledge of their local dialect. We focused on Italian produced by Campanian speakers
because their native dialect displays phonologized metaphony ([10]). Given the lack of
experimental work on VtoV effects in Italian, we considered Campanian speakers a good
testing ground. Items. We elicited disyllabic words of the structure ‘CV1C(:)V2, in which V
was either /a, e, 1, o/, while C was either bilabial, labiodental, alveolar, or nasal, and either
singleton or geminate. We excluded velars because they can be allophonically palatalized
before front vowels ([11]). The total of tokens collected was: 374 words x 10 speakers = 3740.
Procedure. Target items were produced in a carrier sentence. We collected simultaneous EMA
and audio data using a three-dimensional Carstens AG501 system sampling at 1250 Hz. 10
sensors were used to track tongue, lips, and jaw movement. Since we focused on vowel
production, we analyzed the vertical and horizontal dimensions of the tongue dorsum sensor
(TDy and TDx) which reflect vowel height and frontness respectively. For the acoustic signals,
we conducted formant analyses as coarse correlates of vowel height (F1) and frontness (F2).
Analyses. Separately by stem vowel, we conducted mixed effect regression analyses at
different time points of the stem vowel (V1) to check when a significant effect as a function of
the suffix vowel (V) is observed. Additionally, we also tested whether different consonant
types affect the degree of VtoV coarticulation. Results. Our statistical analyses show that, at
around 75-80% of Vi, V2 starts exerting an influence on both TDy and TDx, indicating an
anticipatory coarticulatory effect that is present in the last quarter of Vi. This pattern is robust
for /a,e,o/ and weaker for /i/. We illustrate our findings with Vi=/a/ in

Figure 3A and B. In line with the EMA data, effects on acoustic formants, especially F2, are
also limited to the final portion of the vowel. Finally, for most vowels, certain transvocalic
consonants, specifically geminates, attenuate VtoV effects on the TDx and TDy position,

Figure 3C. Conclusion. To sum up, our findings indicate that, in terms of temporal extent,
VtoV effects are limited to the last quarter of Vi and get stronger the closer to V,. Thus, VtoV
coarticulation is local more than long-distance. Second, our findings also suggest that VtoV
coarticulation is modulated by intervening consonants. Combined together, these two findings
support the notion that in Campanian Italian VtoV effects are in agreement with the predictions
of a coproduction model supplemented with a weak anticipatory gestural field ([1]) more than
with those of look-ahead models. If this is correct, sound changes like metaphony, albeit
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originating in VtoV effects, need not to be the direct result of look-ahead coarticulation. Rather,
local coarticulation, in the course of phonologization, needs to be magnified by additional
mechanisms, such as e.g., perceptual reparsing, temporal realignment of gestural activation
windows ([12]).
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Figure 3. A): Tongue Dorsum Height, and B): Tongue Dorsum Frontness at 50%, 75% ...
99% for Vi = /a/, as a function of different suffix vowels (V). The y-axis represents in A) TD,
and in B) TDx (z-scored) for each vowel, and the x-axis different V> contexts, e.g., a_a, a_e, a_i
etc. Notice how, progressing across panels from 50% to 100% of V; duration, TD, becomes
higher (i.e. more raising) and TD, lower (i.e. more fronted) in the a_i context, while TD,
becomes lower and TD. higher in the a_a context, thus anticipating the position for V>. C):
Same plot as A) but with V; = /e/ and intervening consonants being only geminates. Notice how
VtoV effects are absent for the /e/ vowel even at 99% of Vi when the intervening consonants
are geminates.
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Oral Session 7: Information structure and prominence effects

Positional and stress effects on vowel glottalization in Tahitian
Janet Fletcher, Adele Gregory
University of Melbourne, Australia

It is well accepted that in many languages, phonemic /?/ has multiple variants ranging from
a canonical voiceless stop with full glottal occlusion to more vowel-like non-modal voiced
variants ([1],[2]). A preliminary acoustic phonetic study of glottal stop variation in Tahitian,
an Eastern Polynesian language spoken in French Polynesia ([3]), showed that the language
has glottal variants ranging from a fully or partially-occluded “canonical” glottal stop to creaky
voiced, breathy voiced or modal voiced allophones ([4]). However, compared to the closely-
related Eastern Polynesian language Hawaiian, the proportion of canonical glottal stops is
somewhat higher at 68% compared with 7% reported in [5] [6]. In general, glottal stops in
Tahitian tend to be more “consonantal” rather than “vocalic”.

The current study extends [4] and examines vowel glottalization in the vicinity of phonemic
glottal stops in Tahitian. In Hawaiian, key variants identified by [5] include V1 and V2
glottalized variants where vowels either side of a phonemic glottal stop show extensive
glottalization. This was not investigated explicitly in [4]. Additionally, we focus here on two
important factors, lexical stress and word-context. Our interest was to see if stressed vowels
in syllables with glottal-stop onsets show less coarticulation than unstressed vowels suggesting
prosodic strengthening. Further we examined whether vowels following glottal stops in word
initial position similarly show reduced levels of glottalization given many glottal stops in this
context are produced with full glottal closure [4]. Finally we examined vowels following and
preceding glottal stops in medial contexts to monitor the extent of carryover or anticipatory
coarticulation and any potential interaction with stress.

Five female speakers in Papeete, French Polynesia were recorded performing two controlled
reading tasks with tokens placed in narrow focus position and a third task which included
multiple readings of La Bise et Le Soleil (the north wind and the sun) [8]. All files were coded
for stress (accented and unaccented) following [9]. Various acoustic parameters were extracted
for 9,984 vowels that occurred either side of glottal and oral stops including voicing fraction,
Harmonic-to-Noise-Ratio (HNR15) and spectral tilt (H1*-H2*) which are typically used in
analyses of creaky voice[1,2,7]. The first parameter was analysed separately for preceding
and following vowels using /merTest with fixed factors stress and position. The remaining
parameters were submitted to separate generalised additive mixed models (GAMM) which
included parametric difference terms and smooths for stop-type (oral versus glottal), word
position, stress, vowel position, and random smooths by participant and word and experimental
task.

For voiced fraction (Figure 1), vowels that precede and follow /?/ show effects of stress
with lower and more variable percentages of voicing in unaccented versus accented vowels
(p<0.0001) suggesting more glottalization. A subsequent analysis showed that word initial
position promotes higher voicing percentage values in following vowels regardless of stress,
with differences more evident in medial contexts. Figure 2 compares the time course of spectral
noise (HNR15) and spectral tilt for vowels flanking glottal stops and oral stops. Vowels in
glottal environments have lower overall spectral noise values than in oral stop environments
suggesting lower levels of periodicity and glottalization. Unaccented vowels have significantly
lower spectral noise values compared to accented vowels in both contexts (p<0.0001), with
lower periodicity in preceding vowels. For spectral tilt, vowels have significantly lower values
in glottal compared to oral contexts regardless of stress (p<0.001), with lower values in
following vowels. In general the data clearly show evidence of glottal coarticulation in either

74



direction, with two of the three parameters also suggesting more vowel glottalization in
unstressed versus stressed syllables.
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Figure 1. Voiced Fraction for vowels preceding or following /?2/ plotted by stress (A for
accented, U for unaccented)
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Figure 2. Time course of Harmonic to Noise ratio (left) and Spectral Tilt (HI1*-H2%*) (right)
for vowels either side of /?/ and oral stops, plotted according to stress (A for accented, U for
unaccented)
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The information status of locally decelerated content words in Czech newsreading
Michaela SvatoSova, Jan Volin
!Institute of Phonetics, Faculty of Arts, Charles University, Prague

Introduction. Information structure of utterances is thought to be most prominently marked
by melodic patterns, however, other prosodic domains might serve this purpose as well. The
present study therefore explored the relation of the articulation rate variations to information
structure. Speech tempo is often referred to on a global scale, e.g. stating the speaker’s mean
articulation rate in a given recording or phrase. Unfortunately, this averaging conceals the local
differences in articulation rate that occur inside utterances [1], while these might convey
affective and discourse meanings [2] (cf. a mean FO value vs. a nuclear pattern).

Method. In order to investigate temporal changes in utterances, we designed a metric for
measuring the local articulation rate (LAR), which normalizes for inherent durational
properties of phones. This approach relates the observed duration of each phone to its inherent
duration and thus quantifies the extent to which each phone is accelerated or decelerated. (The
inherent phone durations were obtained from a corpus of continuous speech containing over
170 000 manually annotated phones from 32 speakers.) Figure 1 illustrates the difference
between simple rate values (inverted phone durations) and the LAR values. Since durations of
phones are also affected by phones adjacent to them, the metric was developed by accounting
for the inherent durations of 173 most frequent phone bigrams in Czech. This results in a
smoother and possibly more appropriate temporal contour (thick line in panel B of Figure 1).

Analysis. In this study, the LAR metric was used as a tool for identifying locally decelerated
content words in recordings of 16 radio news presenters. The material represents a real-life
communicative situation, in which professional speakers intend to be intelligible while
informing the public about current events. The recordings amounted to almost 120 minutes of
speech, but the analysis was restricted to 1 304 major prosodic phrases which were not divided
into minor prosodic phrases and contained three to eight stress-groups. We calculated the local
articulation rate (LAR) contours of these phrases and smoothed them with a 3-point moving
average to reduce the effect of outliers. Mean LAR values were obtained for individual words.
Subsequently, we searched for substantially decelerated content words, here defined as the
slowest non-final word of the phrase with the mean local articulation rate of 80% or less in
relation to the average LAR of the phrase (excluding the final stress-group). The information
structure of utterances containing the target words was annotated and discussed by the authors.

Results and discussion. The analysis provided 43 markedly decelerated words. They were
most frequently located in the initial or penultimate stress-group. Nearly 80% of these words
occurred in prominence-lending roles, forming a part of the rheme (72%) or contrastive topic
(7%). Figure 2 shows two such examples. The target words represented various word classes,
nouns being the most dominant category (37% of cases, many of which were proper nouns).

The majority of the target words were monosyllabic (30%) or disyllabic (58%). Since
content words in Czech tend to be polysyllabic, it might be useful to further normalise the LAR
metric for the number of syllables in each word, which has been described as one of the factors
influencing the duration of phones [3, p. 96]. Moreover, changes of articulation rate also reflect
aspects of speech production other than signalling the functional prominence described above.
For instance, some of the most decelerated words were likely slowed down for rhythmical
reasons — in order to resolve a stress-clash (two accented syllables standing next to each other).

Conclusion. The results support the connection between variations of articulation rate and
information structure of utterances (tested by [4], [5]). In future studies, LAR contours could
be analysed jointly with FO contours to evaluate if these two domains function together or
independently. Furthermore, perception experiments using the described phrases could provide
insight into the perceptual significance of these spontaneously produced local decelerations.
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Figure 2. The temporal contours of phrases containing substantially decelerated words. The
black lines represent the LAR values smoothed with a 3-point moving average and the coloured
lines correspond to mean LAR values in individual words. — A. “According to him, the
document creates a new European state.” The decelerated word “novy (new)” is part of the
rheme. — B. “By contrast, Kerry will portray the opponent as a president [who makes bad
decisions...].” The decelerated word “Kerry” forms a contrastive topic.
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Variation in French continuation rises: Is there a tone on extrametrical schwa?
Cristel Portes!, Emilie Marty?, Caterina Petrone!, Martine Grice®
T4ix Marseille Univ, CNRS, LPL, Aix-en-Provence, France, *Université de Tours, INSERM,
iBraiN U1253, 37032, Tours, France, *University of Cologne, Cologne, Germany

In French, continuation (e.g. indicating an unfinished turn) is mostly conveyed by a simple
rise occurring at the end of a prosodic phrase. In AM approaches, it is generally modelled as
three consecutive tones on the final tonic syllable: a bitonal pitch accent, LH*, and an edge
tone, H- or H% (Figure 1). However, when the final syllable ends in a coda consonant, an
extrametrical schwa can occur in phrase-final position. In this case, many realisations of the
continuation contour show a rapid fall in fO on this final schwa (Figure 2), which is clearly
audible and thus often annotated with a final L%. In this paper, we provide distributional
evidence for treating this final fall as phonetic, and thus analyse these continuation contours
with a final fall on schwa nonetheless as LH*H%. This analysis is only possible if the H% is
associated with the tonic syllable rather than simply with the edge.

As early as in 1685, French grammarians have analysed the optional realisation of a schwa
after a final coda consonant in French like in the word “animal” pronounced [animals] as the
reflection of the release of a final coda consonant and a way to render it more sonorous [1].
More recently, a reinforcement and generalisation of the production of this final post-tonic
schwa has been observed, even in Parisian French where it was considered to have almost
disappeared [2, 3, 4]. We follow [4] in considering this final post tonic schwa as the
“grammaticalisation of articulatory relaxation at the end of a major prosodic unit”. [4] also
shows that French listeners have no difficulty identifying the continuation contour despite the
f0 drop on the final schwa syllable. This is surprising, because the French intonational
inventory includes a rise-fall on the last tonic syllable, tonally analysed as LH*L%, that could
be confused with the schwa realisation of the continuation rise. However, this rise-fall has been
shown to be aligned earlier than the continuation rise and to convey a quite different meaning,
i.e. of conviction, or obviousness [5].

In this pilot study, we compare IP final realisation of the continuation contour with and
without schwa. We used an existing prosodically annotated corpus [6] consisting of 36
scenarios about everyday news, drawn from professional and institutional contexts, each read
aloud by 30 French female native speakers (mean age = 38 y.o., SD = 6.5). In each scenario,
we examined one IP-final intonational contour at the end of a preface where 2/3 of the final
words ended in a coda consonant (henceforth coda condition), that were likely to elicit a schwa,
and 1/3 ended in a vowel (henceforth, no coda condition). We focused on the items that were
annotated as LH*L% and LH*H% and compared the proportion of each annotation across the
coda and no coda conditions. Interestingly, we found that LH*L% was hardly ever annotated
in the no coda condition (5%) while it was almost exclusively annotated on the coda items
(95%). We conclude that the presence of schwa after the coda is linked to the annotation of
L%. For LH*H% the distribution was more balanced, 42% of which were annotated in the no
coda condition and 58% in the coda condition. We argue that the presence of both LH*H% and
LH*L% in the coda condition is linked to the optionality of schwa. A preliminary perceptual
analysis suggests that most of the analysed LH*L% tunes were interpretable as continuation
rises, and do not appear to be functionally different from the LH*H% tunes.

From the distributional properties and preliminary perceptual analysis, we argue that the f0
fall on the schwa syllable cannot correspond to a tonal target. Consequently, at the phonological
level the continuation contours with a schwa syllable can be analysed as LH*H%, regardless
of their phonetic properties. To account for this contour, the H% boundary tone can be
primarily associated to the penultimate accented syllable rather than to the edge of the
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constituent. Such a conclusion is possible in a flexible conception of the AM model whereby
edge tones may acquire a secondary association to a metrically strong syllable [7].
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Figure 1. Continuation rise without final schwa syllable. The dashed red line delimits the
accented syllable
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Figure 2. Continuation rise with final schwa syllable [R-@)]. The dashed red line delimits
the accented syllable
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A dynamic system of informativity grades between prosody and syllable distribution
Jinhee Kwon, Johan Frid, Mikael Roll
"Lund University, Sweden

A system of optimal information transmission adheres to the principle of maximum entropy,
in which all events are assigned equal probabilities if there is no reason to think otherwise, and
where entropy denotes uncertainty [1]. Message-oriented phonology (MOP) proposes that a
language’s sound patterns are shaped by the goal of effectively transmitting meaning-bearing
units, such as words and syllables, even synchronically [2]. This study begins with the idea that
a phonological representation, based on a message, must operate in a non-committal default
state. In this state, the members of the inventory have equal probabilities, and the system
exhibits high uncertainty. This uncertainty allows the message to influence the dynamic
distribution of phonological categories. If the inventory system of segments and suprasegments
follows this principle, the probabilities of each category in a phonological event would be
uniformly distributed.

Swedish has a quasi-distinctive pitch accent realised on the stressed syllable of each word.
In South Swedish, accent 1 has an H*L contour whereas accent 2 has L*HL. Across dialectal
variations, tone accent 1 is known to reduce uncertainty in words due to its relatively sparse
distribution in the lexicon facilitating rapid speech processing [3—6]. This imbalance is partly
due to the fact that most compound words carry accent 2. A corpus-based study on the
distribution of the two tone accents found that accent 1 had a disproportionately low type
frequency compared to a more balanced token frequency [7]. This resulted in a significant
reduction in cohort entropy for accent 1 compared to accent 2, observed after the first vowel in
words. In terms of the probability distribution in an optimal system, while accent 1 words
benefit from the prosodic domain in word recognition, it can be assumed that accent 2 words
exhibit a distribution more focused on segmental scope.

In this study, we explore whether accent 1 and accent 2 have different impact on lexical
identification. We approach this by testing whether the principle of maximum entropy applies
to the second syllable following the word-initial syllable, considering both syllables and tone
accents within a shared inventory. To measure syllable likelihoods, we introduce a syllabic
transition entropy based on the conditional probability of the second syllable given the first
syllable. The effects of tone accents are quantified by calculating the entropy difference for
each tone accent across all possible syllable combinations at the first syllable transition point.
These probabilities are derived from a phonologically tagged lexical frequency database of
Swedish, developed using a genre-balanced corpus of 50 million tokens, along with a
pronunciation lexica by Nordisk sprakteknologi and the Swedish Language Council [8].

Our preliminary results reveal a strong trade-off between syllable informativeness and
accent 1 informativeness. The entropy reduction rate associated with accent 1 was higher for
syllables with greater probability, where higher probability indicates lower informativeness in
the generated model (Figure 1). This pattern does not hold for accent 2, where the prosodic
contributions showed no correlation with syllabic probability (Figure 2).

Additionally, we observed a strong link between word length and syllabic transition entropy
(Figure 3), suggesting that longer words convey less information at word onset. These findings
support previous research that tone relevant for lexical identification [9], with a varying degree
of contribution across different word-initial combinations. Future investigations into the
informativeness in the shared syllabic and prosodic landscape in simplex words, as well as
transitions between phonemes, could further elucidate the impact of the tone accent distinction
within the segmental and suprasegmental inventory.
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The early acquisition of lexical and post-lexical prominence in Italian. A case study.
C. Avesani', S. Bonifacio?, G. Calignano®, V. D’Aloia* F. Olivucci?, M. Vayra®, C. Zmarich!
!Institute of Cognitive Sciences and Technologies, Italian National Research Council;
’Independent Researcher; 3University of Padova; *University of Chieti-Pescara; >University
of Bologna

Many experimental studies have shown that children from a very early age are sensitive to
prosody [1]. Such sensitivity is rooted in prenatal experience with speech, which consists
mainly of prosodic information, and it has been shown to affect how newborns perceive speech
and produce communicative sounds [2]. At only 2 days of age, Italian newborns are sensitive
to the alternation of stressed and unstressed syllables [3]. Between 6 and 10 months, infants are
sensitive to lexical stress contrasts and show a preference for the predominant stress pattern of
the ambient language, which, in turn, partly determines the capacity to extract word forms from
fluent speech [3]. This early sensitivity to prosody contrasts sharply with the infants’ limited
production capabilities. Several studies have shown that English children produce lexical stress
contrasts only in the second year of age [e.g., 4]. However, in none of them was a distinction
made as to whether the prominent syllables considered were stressed at the word or
phrase/sentence level. As for Italian, a couple of studies have investigated how children
produce stressed and unstressed syllables, but one of them considered children in the late
preschooler years of life, i.e. starting well past the stage of the first vocabulary, and did not try
to delineate developmental trajectories for every single child [6], the other traced children’s
individual development [7] but did not separate lexical from post-lexical stress in the same way
as [6].

In the present study, we examine the spontaneous productions of one male child from North-
East Italy recorded every 3 months from 18 to 36 months of age while interacting with a
caregiver. Each session contained a “free” combination of naming, repetition, and
conversational speech tasks. The sample of language collected in each recording session was
considered valid and representative of the child’s linguistic abilities only if the number of
lexical forms produced represented at least 50% of the words attested in the lexical list
compiled by the parents, based on the Italian version of the MacArthur-Bates Communicative
Development Inventory [8]. At 18 months of age, the child’s expressive vocabulary reached
the 50th percentile; at 36 months, it reached the 90th percentile.

Our longitudinal corpus allows us to investigate when the child begins to produce
prosodically phrased utterances and when the internal structure of the prosodic constituents in
terms of relatively strong and weak elements will emerge. The question we address is whether,
when, and how a child learns to differentiate lexical from post-lexical prominence (stress vs.
accent). Utterances of one, two, and multi-words have been (extended) IPA transcribed and
prosodically coded with Praat. Each syllable was categorized within the framework of
Prosodic Phonology [9] and the Autosegmental Metrical Theory of Intonation [10] as
unstressed (U), lexically stressed (with no pitch accent) (S), prenuclearly accented (lexically
stressed with a pitch accent in prenuclear position of an Intermediate/Phonological Phrase) (P),
nuclearly accented in a Phonological/Intermediate phase (Nphp), nuclearly accented in an
Intonational Phrase (N). Of the total number of syllabic occurrences (N=3454), the analysis
focuses only on vowels occurring in open syllables (N=1157) of bi-, tri-, and quadrisyllabic
words, with stress on the penultimate and ante-penultimate syllable and uttered spontaneously
(repetitions were not considered). For each vowel of the selected syllables, we measured
duration, spectral balance, and formant trajectories. Here we report results for vowel duration,
as it was shown to be the most reliable correlate of lexical stress in Italian also for child speech

[7].
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Generalized additive mixed-effects models (GAMMs) were used to model the data for
random and fixed effects as a function of time (duration.ms. ~ Age * Prominence + s(Age, by
= Prominence), with the the mgcv package of R software. Fig. 1 shows the nonlinear regression
lines for the estimated vowel duration of each syllable type across months. The estimated
smoothed effect indicates that unstressed vowels predicted shorter duration compared to all the
others sincel8 months of age. At the highest level of prominence, nuclear vowels in
Intonational Phrases (N) predicted a significant increase in duration from 18 to 36 months of
age compared to all the other vowels. At 21 months, with the emergence of argument structure
and prosodic phrasing, Prenuclear accents appear, but it is only at 24 months that all vowel
types show a significant difference. Still, nuclear vowels in Intonational Phrases (N) are shorter
than in Intermediate Phrases (Nphp). At 27 months, the prominence hierarchy appears to be in
place, as in adult speech, with vowel duration significantly increasing from U to N. However,
the system is unstable: at 30 months, unstressed and stressed vowels become durationally
undifferentiated and remain so also at 33 months. At 36 months, the child’s production is again
adult-like: the distribution of prominences within the prosodic constituents is what is expected
in adult speech, with a linear increase in vowel duration from the lowest (U) to the highest (N)
prominence level. Overall, results show that during the child’s prosodic development the
duration of Intonational Phrase-nuclear vowels increases linearly, the duration of unstressed
vowels decreases linearly, and the duration of stressed, prenuclear, and Intermediate Phrase-
nuclear vowels is progressively but non-linearly adjusted, consistent with the adult prosodic
hierarchy.
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| | J
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Figure 1. Partial effects (fixed effects only) of the GAMM model showing the nonlinear
regression lines for each of the five syllables (U=Unstressed, S=Stressed, P=Prenuclear,
Nphp=Nunclear in Phonological Phrase, N=Nuclear in Intonational Phrase) with pointwise
95% confidence intervals
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Exploring first pretonic prominence in varieties of Russian with a multivariable reading
task
Margje Post
University of Bergen

The East-Slavic languages Ukrainian, Belarusian and Russian have a typologically
uncommon word prosody. The syllable preceding the stress is relatively long compared to other
unstressed syllables, especially in Central Standard Russian (CSR). In CSR, non-high vowels
/a, o/ in this first pretonic syllable (a.1) also stand out in quality (after non-palatalized
consonants), where they are produced as a low vowel, whereas second pretonic a.; is heavily
reduced to a short schwa. The prosodic word in CSR thus has vowel reduction in two degrees
and a strong, disyllabic nucleus, opposed to a weak periphery.! Dubina (2012) explains this as
the word prominence being realized over two syllables? and connects it to an abstract
phonological high tone in Belarusian and Russian on the first pretonic syllable.>* More
empirical data are needed to assess how commonly this abstract tone surfaces in the phonetic
realization of the word under various prosodic conditions and in various regions,* which differ
in the alignment of high turning points.*

A recent empirical study of vowel durations and formant values in read speech of trisyllabic
CaCa.;'CaC words in Moscow and Perm (Urals) (26 participants) indicates that historic
geographical differences between central and non-central Russian dialects are retained in
today’s urban speech.>® Here, a.; was on average twice as long as a.» in Moscow, and had a
substantially higher F1, but, unexpectedly, in Perm only a small, not statistically significant
difference in duration and F1 between the vowel positions was found,>® suggesting that the
prosodic word may not have a disyllabic nucleus there. This reading task was a subset of an
exploratory, multivariable reading task in two cities, covering multiple prosodic conditions and
patterns, with both falling and rising nuclear and prenuclear pitch accents.

In the current study we used the full dataset — with additional prosodic conditions and more
speakers — to explore the role of FO in first pretonic prominence, and its possible covariation
with duration. Fluctuations in FO were in part caused by differing pitch accents.

The FO values for each item, measured at the midpoint of each vowel, were converted into
semitones with a reference of 1 Hz to facilitate cross-speaker comparisons. We used multiple
linear mixed effects regression models (LMM) to assess between-group and between-location
changes in duration, and Spearman’s rho to assess the association between the change in
duration and change in FO when moving from position a.; to a.i.

LMM analysis with Tukey posthoc tests in our extended dataset confirmed that the change
in duration from position a.> to a.; was statistically highly significant in Moscow (p = <0.001
for both groups), but non-significant in Perm (p = >0.33 for both genders) (Fig. 1), as in the
earlier dataset,® with comparable mean durations. A Bartlett Test indicated greater variance
in change in FO from a.; to a.; in Moscow (p = <0.001), but this greater FO fluctuation does not
appear to be associated with duration. There was a non-significant association between change
in vowel duration and change in FO in both genders in both Moscow and Perm (Fig. 2). This
result suggests that FO does not change consistently as a function of change in duration across
word positions, in either city.

The high number of variables and some gaps in this larger, multivariable dataset restrict
potential statistical analyses. Preliminary qualitative analyses suggest: 1) more frequent first
pretonic peak alignment in Moscow, but it can occur in Perm as well, 2) a stable difference
between Moscow and Perm, since all speakers followed the pattern of their city, 3) an
unexpected difference in durations between disyllabic and trisyllabic words among some

88



Moscow speakers. These occurrences counter previous claims of Russian as stress-timed. We
highlight the need for further data and exploration of this multifaceted phenomeno'.
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Figure 1. Duration (ms) in positions a.2, a-; and 0 (stressed) by male and female speakers in
Moscow and Perm.

(2)
location = Perm | gender = F location = Perm | gender = M

s rho =-0.145 rho = 0.281
0 p=019 . p=0.33
) ¢ I... 'y ... .
CIC) ol s o . N —vlte—s a -
S SRR R
— L] ®
GEJ 250
o) -500
o
E location = Moscow | gender = F location = Moscow | gender = M
C ]
o %0 rho= -0.053 . ., rho =0.141
D o '
C o p=0.69 . ¢ - .° p =0.38
~ ° ;_,Q LL] ] N Y DOD *
(@) 0 =t 7 .. Oog'g 5;0 ~— | .T\'; 5 ": E’-‘ﬁ”cq 05_0

-250 * %3 o

-500 . :

-20 0 20 40 -20 0 20 40

Change in duration (ms)

Figure 2. Spearman’s rank correlation of change in F0 from position a.z to position a.; by
change in duration.
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advice and statistics.
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Oral session 8: Pragmatic and social effects

Greek polar question tunes in informal podcast interviews: A pilot study
Maria Lialiou', Mary Baltazani?, Elinor Payne?, Martine Grice'
TUniversity of Cologne, *University of Oxford

Questions have garnered significant attention in linguistic research, particularly in the study
of intonation [1]. The intonation of questions has mainly been investigated in laboratory
settings, using controlled elicitation and read speech. Nonetheless, such settings do not create
a natural communicative need, and thus speakers might not fully engage with the task,
producing, in turn, a restricted and possibly non-typical set of question tunes, unlike in real-
life interactions [1]. The present study investigates polar question intonation in Standard
Modern Greek (hereafter, GR) using data from an informal podcast interview, exploring the
extent to which the typical polar question tune observed in lab speech is representative of real-
life conversations, the typical tune reported being a low (L*) nuclear pitch accent (NPA),
followed by a high phrase accent and a low boundary tone combination (H-L%) [e.g. 2-5].

For this study, we extracted the polar questions (n = 13) from multiple speakers in one
episode? of the GR podcast “Krima” [6], hosted by the GR radio producer Zoe Pre. Analysis
of the question intonation followed the GR_ToBI system [7]. We found that polar questions
are produced not only with the reported typical tune, but also with another, new, tune that has
so far been unattested. Figure 1a) and b) illustrate examples of two polar questions, one with
the typical tune (L* H-L%), the other with a new tune tentatively analysed as L+H* H-L%
(where we leave open the possibility that the phrase accent may be a complex phrase accent
LH- [e.g. 8]). Only four questions are produced with the typical L* H-L%, while the rest are
produced with L+H* H-L%. Interestingly, both tunes have H-L% in common. This might be
because the H-L% is an important cue to interrogativity, while the pitch accents potentially
have a different pragmatic meaning. To further explore the differences between the two tunes,
we extracted periodicity-modulated intonation contours (see Figures 1a) and b)), using the
ProPer toolbox [e.g. 9-10], and implemented the Mass metric calculated as the sum of duration
and power (i.e. the area under periodic energy curve). Specifically, we measured relative Mass,
i.e. the area under the periodic energy curve of each syllable relative to the other syllables in
the same utterance, allowing for comparisons across speakers and utterances. As shown in
Figure 2, the syllables bearing the L+H* NPA tend to show less dispersed and higher mean
Mass than the L* NPA, indicating that it is prosodically stronger. Focusing on the H-, it appears
that the Mass of syllables bearing the H- is lower when the H- is preceded by a L+H* than
when it is preceded by a L* NPA. Within tunes, H- tends to be higher in Mass compared to its
preceding L* NPA, while the opposite trend is observed for the tune with the L+H* NPA.

To explore the pragmatic interpretation of the attested tunes, we employed the next-turn-
proof practice [e.g. 11-12]. Analysing the recipient response as a source of evidence about how
a question is interpreted, it appears that the L+H* H-L% tune conveys confirmation-seeking or
positive bias, whereas the typical tune appears to be used for neutral information-seeking
questions. In one example with the typical tune there appears to be negative bias, but further
data is needed to confirm this interpretation as representative.

Summing up, in real-life informal conversations, we find not only the typical GR polar
question tune but also a new tune. The differences between the tunes, both in categorical (NPA)
and continuous (Mass) dimensions seem to encode different pragmatic meanings. Importantly,
the new contour is more frequent, potentially because, in communicative settings like informal
interviews, the majority of questions asked involve some kind of positive bias as the

2 Annotation is ongoing and by the time of the conference, data from more podcast episodes will be available.
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interviewer attempts to engage the interviewees on topics that are potentially relevant to them,
initiating an elaborate and lively discussion.
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Figure 1. Periogram & periodic energy curves of the questions ‘Do you all see it?’ (left
panel) and ‘Do you speak the (idiolect) Kaliarda?’ (left panel; capitals indicate lexical stress).
The blue line illustrates the f0 curve, with thickness reflecting its strength. The red solid line
depicts the periodic energy curve. The Hz values on the y-axis correspond only to the f0 curve.
The dotted vertical lines denote syllable intervals. The red vertical dashed lines indicate the
position of the centre of Mass (CoM) within syllabic intervals. Mass values on a relative scale
are given in numbers below each interval.
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Figure 2. Violin & individual dot plots illustrate the distribution of relative Mass associated
with the syllables bearing the NPA (L* or L+H*) and the H- in the L*H-L% and L+H* H-L%
tunes. Mean relative Mass is depicted by the black diamonds.
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Speech timing and pragmatic influences on the production and perception of
conversational turn transitions
Damar Hoogland, Laurence White
School of Education, Communication and Language Sciences, Newcastle University

The temporal coordination between successive speakers’ utterances is typically
characterised in terms of the interval between the end of one turn and the start of the next (“turn
transition time” or TTT). Since TTT is frequently reported to be narrowly distributed around
200ms — often shorter than typical vocal reaction time — it is hypothesised that listeners must
anticipate turn endings, timing the onset of their own turns according to consistent cues in the
preceding utterance [1]. Some approaches propose that precise turn timing arises from
perception-action entrainment [2,3], while others view it as a combination of prediction and
reaction [1]. Here, based on three convergent studies of production and perception of turn
timing in spontaneous conversation, we argue for more precise phonetic operationalisations of
turn timing.

Study 1, via a systematic review of 25 cross-linguistic studies, examined variation in TTT
distributions. All studies operationalised turn timing in line with the above TTT definition, but
few provided phonetic definitions of turn offsets or onsets. TTT distributions had narrow peaks,
thick tails and were generally right-skewed, with measures of central tendency that ranged
between -830ms (i.e., overlap) and 3300ms, but most clustered between Oms and 500ms. We
also assessed the influence of dialogue factors on measures of central tendency, using forest
plots and subgroup analysis. As Figure 1 shows, mean TTTs in task-oriented conversations
ranged more widely than in free conversations, likely due to specific task demands. In addition,
TTT variation was not systematically related to the particular language used (Figure 2).

Studies 2 and 3 tested the prediction, arising from entrainment theories [2,3], that faster
speech rates should be associated with shorter TTTs. In previous work, the expected negative
rate vs TTT associations are reported for experimental question-response paradigms [4,5], but
corpus studies of spontaneous conversation found this negative association was only present in
interruptions [6] or even found numerical evidence for a positive rate vs TTT relationship [7].
We analysed speech rate and turn timing in question-response sequences from 17 spontaneous
Dutch and English conversations using linear regression in a model selection procedure. Study
2 found no language differences, but — across Dutch and English — speech rate improved the fit
of a model predicting turn timing, y?(1) = 3.91, p = .048; contrary to the entrainment
hypothesis, however, higher question rate was associated with longer TTTs. Moreover, polar
(“yes”/“no”) questions were answered faster than open questions, y2(1) = 9.47, p = .002, and
relevant answers were had shorter TTTs than non-relevant answers, y2(1) = 10.93, p = .001.
When these dialogue factors were included, rate was no longer a robust predictor, y?(1) = .00,
p =.998, suggesting that it is less important than pragmatic features of conversation.

Of course, not all turns are produced “on time”. Study 3 elicited listener judgements of the
response “timeliness” of the Study 2 question-answer exchanges. Speech rate was a predictor
of TTT only for responses that were judged timely (i.e., scoring in the middle third of the
distribution of a 7-point Likert scale from “early” to “late”), F(1) = 6.68, p = .011, again with
longer TTTs being associated with faster question speech rate. Timeliness ratings themselves
were predicted by an interaction between TTT and turn-final syllable duration for English,
(1) =5.93, p = .015, with a trend for the influence of turn-final syllable duration for Dutch,
v*(1)=3.04, p=.081. For both, longer final syllables were overall associated with later ratings.

Allied to other findings, this suggests that the usual operationalisation of TTT may not be
the most appropriate for describing or predicting turn-transition behaviour. More generally,
these studies argue against entrainment theories of turn timing and indicate the relevance of
dialogue factors, such as question type, answer type and task demands, to predict turn-timing.
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Figure 1. Means, medians and modes of the nine studies that: (1) reported turn timing from
full conversations; (2) did not exclude TTT values above/below a threshold; (3) did not
reanalyse a previously used corpus.
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Figure 2. Means, medians and modes of the twelve studies that: (1) did not exclude TTT
values above/below a threshold; (2) concerned a language that was studied at least twice.
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Gender and individual variation in spontaneous speech intonation
Stella Gryllia, Amalia Arvaniti
Radboud University, The Netherlands

According to recent research, individual characteristics, such as empathy, affect intonation
processing (e.g., [1]), but it is unclear whether such characteristics also influence production.
Here we examined the intonation of the Greek negative polar particle [ 'oxi] “no” used as a
response to positive questions to understand whether tune choice is related to individual
speaker characteristics. We additionally considered speaker gender, since gender has been
shown to affect intonation production, especially the choice of preferred tune (e.g., [2]).

Our analysis is based on data from 18 (9F) functionally monolingual speakers of Standard
Greek, 18-33 years old (mean = 23; S.D. = 3.8), recorded at the studio of the Musicology
Department, University of Athens, in five groups of four (data from two speakers are not
included here). Each group played the board game “Guess What + Who” in which the main
player has to guess the entity depicted on a card they wear on a headband by asking the other
players questions, which they can only answer with yes or no. Our corpus consisted of the FO
curves of 1614 ['oxi] responses (see Table 1). The FO curves were first examined using
hierarchical cluster analysis, which groups time-normalized FO curves modelled as time series
of 20 equidistant points [3]; this analysis included 1165 datapoints (out of 1614) due to filtering.
The entire corpus of 1614 ['oxi] responses was also analysed using Functional Principal
Component Analysis (FPCA), a data-driven approach that returns the major modes in which
the FO curves vary [4]. FPCA was used to a) ensure the output of clustering reflected genuine
differences in the corpus, b) understand where changes took place in the tunes, and c) how
tunes connected to individual traits, namely the speakers’ Autism Quotient (AQ; [5]), Empathy
Quotient (EQ; [6]), and musicality (measured using mini-PROMS [7]).

Fig. 1 shows the output of clustering, separately for male and female participants. Clustering
suggests that speakers largely used falls, plateaux, and rising tunes, with falls being
predominant among both groups, followed by plateaux for women and rises for men (which
were rarely used by the female speakers). Fig. 2, which shows the first two principal
components (PCs), supports the clustering findings. The first two PCs, which accounted for
84.6% of curve variance, showed differences related to the pitch accent and edge tones used.
The pitch accent on the first syllable of ['oxi] was high-falling or low (red and blue lines of
PC2, respectively), while the edge tones were rising or falling (red and blue lines of PCl1,
respectively). To assess whether individual characteristics affected tune choice, we ran linear
mixed effects models using as predictors the speakers’ AQ, EQ, and mini-PROMS score with
the coefficients of the first two PCs as dependent variables. There were not significant effects
for any of the three predictors.

Our results suggest that, in this communicative situation at least, Greek speakers used falls
(H* L-L%), rises (L* H-H%), and plateaux (L* L-L% and H* H-!H%), with women showing
a substantial preference for plateaux, which were not attested in the data of the male speakers.
This difference, which may indicate more hesitancy on the part of the female speakers in our
sample, suggests that gender is important in intonation production as it affects tune preference.
This finding contrasts with the individual cognitive traits we tested: our results suggest that
while these traits affect perception (cf. [1]), they may not be critical for production. This finding
is in line with previous research, which shows sporadic or null effects of individual traits on
speech production features unrelated to prosody, such as vowel quality [8], [9]. However, this
should not be taken to mean that production is not affected by individual traits: production
studies typically involve much smaller samples than perception studies, while detection of
individual traits effects requires large samples [1]. Thus, it is possible that significantly larger
production studies will be able document the effect of individual traits in production.
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Table 1 Number of [ ‘oxi] tokens (#) per female (F) and male (M) speaker (SP)
SP # SP # SP # SP # SP # SP #
SP.F03 107 SP.FO7 79  SP.FI0 55  SP.MO1 &85 SPMI13 85 SP.Ml6 56
SP.FO5 146 SP.FO8 121  SP.F11 120 SP.M02 57 SP.M14 77 SP.M17 93
SP.FO6 108 SP.FO9 83  SP.F20 67 SP.M04 98 SP.MI5 97 SPM22 79
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Figure 1. Clustering, showing mean curves (black lines) and std error (gray bands), for
female (left) and male speakers (right).
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Figure 2. FPCA output as applied to the entire data set of F0 curves, colour-coded curves
illustrate the effect of each PC on the mean curve (solid black line), the vertical line indicates

the offset of the accented vowel of [ oxi].
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What do individual differences in pragmatic skill predict about prominence perception?
Jason Bishop'?, Mei-Ying Ki?, Chen Zhou?
ICity University of New York-CSI ; *City University of New York-Graduate Center

Perceiving prosodic prominence, like perceiving other aspects of speech, emerges from
some combination of (a) bottom-up cues related to the signal and (b) top-down cues related to:
linguistic knowledge (e.g., phonology); experience using language (e.g., lexical stats); and
properties of the discourse context and the message itself (meaning) [1],[2],[3]. However, we
know much less about the role played by properties of listeners themselves—i.e., individual
differences. This study explores such differences.

The variety of individual differences we focus on here is related to a particular set of
cognitive mechanisms underlying perception and processing of language, what we will refer to
as (following work in sentence processing; e.g. [4]) pragmatic skill. Individuals differ in their
level of this construct, i.e., in their propensity to integrate context, to engage in perspective
taking (relevant to both Theory of Mind and empathy), and to interpret speakers’ intentions.
Work in recent years has shown that measures of pragmatic skill, such as those targeting
neurotypical autistic traits (e.g. [3],[5]) and empathy (e.g. [6]), are to some extent predictive of
listeners’ sensitivity to prosodic cues in various perception and processing tasks.

The present study explored how such variation influences listeners’ performance in Rapid
Prosody Transcription ([7]), a speeded identification task widely used to test the perceptual
salience of prosodic events, both phonetic and phonological. In particular, we asked whether
individual differences in pragmatic skill related to autistic traits (based on subscales of the AQ
and BAPQ; [8][9]) and empathy (the Reading the Mind in the Eyes task, henceforth “EYES”;
[10]) mediate listeners’ sensitivity to phonological structure, phonetic realization, and various
top-down factors during prominence perception. Our hypothesis, based on recent work (e.g.
[6]), was that higher scores on measures of empathy/ToM in particular may predict a more
gradient strategy, making listeners’ identification of prominence more sensitive to the
following distinctions: accent status (a word’s status as prenuclear accented or nuclear accented
in the ToBI framework); accent type (whether a word bears a 'H*, H*, or L+H*); and phonetic
variation (fO peak height) for words bearing H* and L+H*. Data were based on the judgments
of 160 American English-speaking listeners who heard approximately 5 minutes of connected
speech that was subsequently annotated for intonational structure (using ToBI conventions;
[11]) and for discourse/information structure (using the ReflLex scheme; [12]).

Mixed-effects regression analyses showed the following. First, higher scores on all
measures of pragmatic skill were associated with the identification of an overall higher
proportion of accented words, but no measure of pragmatic skill predicted differences in
sensitivity to accent status contrasts (see Fig 1). Second, higher scores on EYES (our measure
of empathy/ToM), but no other measure, was associated with significantly greater sensitivity
to accent type (Fig 2). We also found EYES to be predictive of listeners’ sensitivity to within-
category phonetic cues; for words bearing L+H*, higher levels of empathy were associated
with greater sensitivity to the height of fO peaks (not shown). Moreover, higher EYES scores
predicted stronger effects of discourse newness (Fig 3) and weaker effects of lexical frequency
(not shown), the latter of which we note has been reported for clinical groups as well [e.g. [13]).
Taken together, these findings suggest pragmatic skill—especially tied to measures ostensibly
related to empathy/ToM in particular—can provide insight into the divergent strategies and/or
sensitivities listeners exhibit in prominence perception tasks like Rapid Prosody Transcription.
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Fig 1 (Left): Mean P-scores (proportion of words marked prominent) as a function of accent
status and EYES scores (higher EYES scores indicate greater pragmatic skill related to
empathy). Fig 2 (Middle): Mean P-scores as a function of accent type and EYES scores. Fig 3
(Right): Mean P-scores as a function of discourse new status (lexically new in RefLex) and
EYES scores for words marked by L+H*. [Note: EYES was a continuous predictor in all
models, binning is for visualization only]
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Oral session 9: Language variation

Articulatory properties of the (pre)palatal affricate across two varieties of Spanish — an
ultrasound and acoustic investigation
Karolina Bro$, Matgorzata Cavar, Simén Gonzalez
TUniversity of Warsaw, *University of Indiana, 3 Australian National University

Most Spanish dialects have only one affricate, described as a prepalatal (or postalveolar)
voiceless /{f/, e.g. mucho ['mugfo] ‘a lot’ [1,2]. In the Canary Islands, however, the affricate is
reported to be shorter, more retracted and tense, and is often referred to as an ‘adherent’ ch
with a greater tongue-palate contact surface [2,3,4]. Its closure part tends to be either partially
or fully voiced due to post-vocalic voicing lenition. As the frication phase of this affricate is
shorter and may go down to zero, it was proposed that the sound in question is a palatal stop
rather than an affricate [4,5]. Recent phonetic work on the Canarian dialect [6] suggests that
the shorter duration, frication portion and tenseness of ch can be the result of the voicing
lenition process affecting stops. It is unclear, however, whether the place of articulation of ch
is inherently different than in Peninsular Spanish without taking lenition into account. To
investigate this, we conducted an ultrasound study using the Micro system from Articulate
Instruments Ltd, collecting synchronized ultrasound and audio data.

13 speakers (7 from the Canary Islands, 6 from the Iberian Peninsula) took part in the study.
The stimuli list consisted of 39 target words embedded in carrier phrases, with 16 words having
ch in word-initial position, preceded by a pause or the vowel [0], e.g. (cuatro) cheques de viaje
‘(four) traveler’s checks’, and 20 words with ck produced word-medially preceded by a vowel,
e.g. diez cucharadas de azucar ‘ten spoonfuls of sugar’, una pechuga de pollo ‘a chicken
breast’. The participants produced three repetitions of each target phrase based on a prompt
presented visually on the screen, using one of the leading sentences (He comprado ‘I have
bought’ or En la tienda no pueden faltar ‘The shop must not lack’). Duration, center of gravity
and voicing measurements were extracted from annotated acoustic data using a Praat script.
Ultrasound data were preprocessed using a dedicated R-based programme which calculated 20
angles marking the distance between an automated point of origin for each speaker and
individual tongue contours. This allowed for the extraction of normalized within-participant
data, which were then scaled to allow for between-group comparisons. Mean scaled distance
and tongue displacement from the articulatory onset to the maximum constriction of the sound
were used as dependent variables. We used cluster analysis to determine angles corresponding
to the key sections of the tongue (the blade/predorsum, the dorsum and the root) for analysis.

The results of the study show that Canarian speakers produce a more palatal variant of ch,
with a longer constriction in the blade and pre-dorsum area (group effect: y°=5.37, p<.05). At
the same time, the root of the tongue is more advanced in these speakers (y’=11.08, p<.001).
The major constriction in Peninsular speakers involves the blade and is shorter as compared to
the Canarians (Fig.1). Also, the affricates are more palatalised when followed by high vowels,
when unstressed and word-medial, compared to word-initial in both speaker groups. The results
concerning the preceding environment are not consistent across tongue parts, hence we cannot
confirm lenition-driven articulation differences in Canarian productions. Interestingly, the data
show a significant difference between groups in the acceleration of tongue movement from
sound onset to maximum constriction (y’=6.15, p<.05), while there are no group differences in
the amount of displacement, confirming that the Canarian variant is briefer and more dynamic,
and possibly more stop-like. Acoustic data show that the Canarian c/ is shorter (y’=15.64,
p<.001), and has a more retracted pronunciation (lower COG, y°=8.44, p<.01), confirming what
we found in the articulatory analysis. This retraction may be due to the preceding context as
there is bimodality in the Canarian productions after vowels but not after pauses (Fig. 2),
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suggesting that a different variant is produced in lenition contexts, perhaps due to simultaneous
voicing and intensity changes. Further acoustic analyses of the data are ongoing.

Intersection Distance (scaled)
0.8

0.6

0.4

Tongue Height (Scaled)

20 15 10 5

Tongue Advancement (Scaled)

Location CAN ESP

Figure 1. Tongue trajectories showing averaged tongue contours by group. CAN — Canarian
speakers, ESP — Peninsular speakers, tongue tip is on the right side of the graph.
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Figure 2. Center of gravity differences in Hz by preceding context.
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Contact-induced adaptation in a multidialectal context: Perception and production of
front lax vowels in Indian Australian English
Elinor Payne!, Olga Maxwell?, Debbie Loakes?, Mitko Sabev?
LOxford University, *Melbourne University, Saarland University

The Indian diaspora, some 35 million globally [1], is the second fastest-growing
ethnolinguistic community in Australia [2], resulting in large-scale inter-dialect contact
between Australian English (AusEng) and Indian English (IndE) [3]. Our study constitutes a
first analysis of Indian Australian English (IndAusEng), and the effects of this multidialectal
context. We consider evidence from perception and production, thus also contributing to the
wider question of how these are integrated in processes of sound change [4].

Our focus is on English front lax vowels /1, e, &/, motivated by rapid changes in their
production and perception in AusE, i.e. a change in perceptual boundaries between KIT-
DRESS-TRAP from 1998-2004 [5], a pull chain lowering shift resulting in very open TRAP
vowels in younger speakers [6], and highly significant perceptual DRESS-TRAP differences,
including pre-lateral merger for some, including listener age [7]. The pre-lateral DRESS-TRAP
merger is complex, being sometimes absent in younger AusE listeners, and, importantly in
multilingual Australia, with its presence influenced by listeners’ language experiences [8].

120 participants, comprising 34 AusE (age Mdn=27.3; Melbourne), 42 IndAusE
(Mdn=33.8; Melbourne; varied length of residency (LoR)) and 44 IndE speakers (Mdn=27.9;
India) took part in a perception and production study. Part I consisted of an online forced-
choice auditory identification task. Target words in /CVC(V)/ and /(C)VI(V)/, of differing
lexical frequency and shape (e.g., 1 vs 2 syllables), were synthesised to create a 7-step
continuum. Part II consisted in the self-recording of target vowels in carrier words/sentences
(a viable approach in phonetics [9]). Participants also completed a background questionnaire.
A series of GLM analyses with STEP, COHORT, and GENDER as predictors, were performed using
RStudio [10] in combination with a non-parametric method of conditional inference trees [11]
to examine effects of LoR, gender and age.

Our findings reveal no merger effect with respect to the perception of DRESS-TRAP for
AusE listeners, in line with [8] for a similarly young cohort. However, while IndE and IndAusE
cohorts patterned with AusE responses for pre-lateral contexts (Fig.1a), both IndE cohorts
showed a significantly later crossover to TRAP in non-lateral contexts, suggesting divergent
perceptual expectations shaped by exposure to IndE vowels. That this difference is detectable
in non-lateral contexts could be an artefact of poorer carryover coarticulatory cues in the
voiceless obstruent coda (compared with the lateral context). The richer carryover cues in the
pre-lateral context could override divergent expectations: there is simply more acoustic
information on which to judge the difference in this context. This highlights the importance of
factoring the dynamic, contextual nature of speech perception into research on sound change.
Critically, however, IndAusE listeners showed a significantly earlier crossover than other IndE
listeners (Fig.1b), indicating a perceptual adaptation towards the AusE system. Examination of
conditional inference trees suggests adaptation may be further mediated by gender and LoR.

We interpret these findings as evidence for a gradient perceptual adaptation resulting from
dialect-contact. We are now investigating production data for the same participants, with the
hypothesis that adaptation exists also in production, but variably and possibly more weakly.
We also consider the role of wider systemic adaptations, e.g. examining potential changes in
the lateral (more clear articulation in IndE > more dark articulation in AusE) and how these
could interact with perceptual expectations for the vowel. We discuss the implications of our
findings for both theories of sound change as a result of dialect-contact, and theories of lexical
representation, with regard to the integration of production and perception.
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Figures 1a and 1b. Observed probabilities/proportions by continuum step for /set-sat/ (1a -
left panel) and /shell-shall/ (1b - right) in red (AusE), green (AusindE) and blue (IndE).
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A Crosslinguistic Analysis of Vowel Intrinsic F0
Miao Zhang, Eleanor Chodroff
University of Zurich

Introduction. This study investigates vowel intrinsic FO (VF0), the systematic fundamental
frequency difference observed between high vowels (e.g., /i, u/) and low vowels (e.g., /a/) across
languages [1], [2]. VFO might arise as an automatic, biomechanical consequence of speech
production, where the tongue pulling on the larynx during high vowel production could raise
FO or the jaw lowering during low vowel production could lower FO [3]. Alternatively, speakers
could be “in control” of such differences and might even enhance the biomechanical effect to
serve as a secondary cue to the height contrast [4], [5].

This research seeks to answer whether VFO arises as an automatic byproduct of speech ar-
ticulation or is under speaker control to enhance the vowel height contrast. We investigate the
following hypotheses: If the effect is biomechanical, high vowels should be produced with a
slightly higher FO than low vowels at a consistent magnitude across speakers and languages. If
speaker control is apparent, two broad possibilities emerge: first, speakers could theoretically
specify the high and low vowel duration targets in any way possible, resulting in no observable
structure in the relationship. Alternatively, speakers could conform to their language popula-
tion, revealing structure in the relationship on a language-specific level.

Methods and Data. Speech data was sourced from Common Voice Dataset [6], with phone-
and word-level alignments from VoxCommunis Corpus [7]. Languages were considered for
analysis if at least 5 speakers produced at least 10 tokens of high front, high back, and low
vowels, respectively. The final analysis included data from 68 languages (i-a) and 64 lan-
guages(u-a). The speakers of each analyzed language ranged from 5 to 6818 (median: 70) for
the /i/-/a/ analysis and 5 to 5824 (median: 50) for the /u/-/a/ analysis. Mean FO was measured
in hertz over the middle 10% of the vowel for high vowels [i, I, y, Y, u, U, W] and low vowels
[a, A, 5, 6] using Parselmouth [8]. The raw FO0 in hertz was then converted to semitones for
each speaker.

Results and Discussion. Results from the by-language linear mixed-effect models confirm
that VFO is a prevalent feature across languages, with high vowels exhibiting higher FO (Figure
1 only shows the i-a results). Our study highlights significant inter-speaker variability. While
most speakers across many languages tend to produce a higher FO for high vowels, exceptions
are evident in certain languages. Notably, tone languages such as Mandarin and Cantonese stand
out as unusual cases where several speakers consistently produce a lower FO for high vowels.
This observation is particularly important as it suggests that while VFO may be a general ten-
dency, individual and language-specific factors can introduce variability in vowel production.
The by-speaker linear regression further indicates that VFO is a preferred tendency even at the
individual level. While there are always speakers in all languages, except Taiwanese, who pro-
duce a significantly higher FO for high vowels, there may be no speakers in some languages
who produce a significantly lower FO for high vowels. Regardless of statistical significance,
speakers with a higher FO for high vowels almost always make up the majority in all languages
except Cantonese, Mandarin, and Japanese.

Conclusion. In conclusion, this study enriches the understanding of VFO as a critical pho-
netic feature shaped by both universal physiological processes and language-specific charac-
teristics. The results underscore a consistent tendency for higher FO in high vowels while also
revealing the complexities inherent in vowel production due to various factors. Future research
could further investigate the implications of these findings, especially in the context of tonal lan-
guages and geographic distribution, and explore how VFO variations affect speech technology
and phonetic theory. Overall, this study contributes important data and insights to the ongoing
discourse regarding vowel production and the nature of phonetic variation across languages.
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Vowel dispersion and focalization in the lexicons of 30 languages
Benjamin Storme!, Kowsar Amiri', Alba Hermida Rodriguez'+?
!Leiden University, °Ghent University

Following Liljencrants and Lindblom’s seminal paper on the Dispersion Theory [1], a
number of works have shown that vowel inventories across the world’s languages tend to favor
acoustically dispersed vowels [2-4]. However there has been little research on whether acoustic
dispersion also shapes the frequency of sounds within languages. Preliminary anecdotal
evidence suggests that it does: peripheral vowels are on average more frequent than central
vowels in the lexicons of languages [5].

This paper further investigates this question by fitting dispersion-based models to the
frequency distribution of short oral vowels in the lexicons of 30 genetically and geographically
diverse languages, sampled from the DoReCo multilingual speech corpus [6]. DoReCo was
used to get estimates of both (i) the frequency of use of short oral vowels in the lexicons of
languages and (ii) the acoustic realization of these vowels, corresponding to the first four
formants measured at vowel midpoint, using the FastTrack plugin in Praat.

The lexical frequency of vowels was then modeled in a MaxEnt model [7] including a
constraint favoring more distinct vowel contrasts. The specific implementation of this
constraint closely follows [2], with vowel contrasts being penalized according to the square of
their (weighted) Euclidean distance in the Bark-transformed F1 x F2’ space, where F2’ is a
linear function of F2, F3 and F4 (see Figure 1). Following [2], we allowed languages to vary
in the way F1 and F2’ are weighted when calculating the Euclidean distance between vowels.
Finally, we used the marginalization method proposed in [8] to infer the weight of the
dispersion constraint from the lexical frequency of individual vowels in MaxEnt.

The dispersion-based model was then compared to three alternative models: (i) an unbiased
model without any pressure towards dispersion, (ii) a model with a bias favoring focal vowels
(i.e. with formants in close proximity), as in Quantal Theory [9], and (ii1) a model combining
vowel dispersion and focalization [2]. The unbiased model just predicts that vowels should be
equally probable in the lexicon. The focalization constraint was operationalized as in [2],
allowing the distance between F1 and F2 to be weighted higher than the distance between the
other formants (F2-F3, F3-F4) in the overall formant-proximity measure.

All models were implemented as Bayesian multinomial regressions, using the JAGS
package in R. Models were compared using the Deviation Information Criterion (DIC). The
results show that models with a bias towards acoustic dispersion generally provide a better fit
to the data than models that do not include this bias, in line with the hypothesis that the pressure
for acoustic distinctiveness shapes not only the sound inventories of languages but also their
lexicons. But the best model also includes the focalization constraint in addition, in line with
the dispersion-focalization model of vowel inventories [2]. Dispersion-focalization models
were generally found to be characterized by a smaller DIC than the other models, indicating a
better fit to the frequency distribution of vowels in the lexicon. This was the case in 29 out of
30 languages (in the remaining language, the dispersion theory without focalization provided
a better fit). Figure 2 compares the attested lexical counts of vowels in the 30 languages and
the corresponding lexical counts predicted by the dispersion-focalization model. This model
provides a reasonable fit to the data (R?> = 0.62). As expected, peripheral vowels, and in
particular [a], tend to be more frequent than non-peripheral vowels in the lexicons of languages.
All in all, this paper provides quantitative evidence that acoustic dispersion and focalization
play a role beyond sound inventories and also shape the way lexicons are built across
languages.
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Oral Session 10: Nasality and spectral changes

What is left when nasalization is gone? Formant shift in formerly nasalized vowels in
Larraine Basque
Inigo Urrestarazu-Porta'>*, Ander Egurtzegi'
'CNRS — IKER UMRS5478, “UPV/EHU, 3UPPA

The loss of a nasal aspiration /h/ created phonologically nasal vowels (/V/) in all Basque
varieties. Gradually, contrastive nasalization was lost in most of them, and has only been
preserved in the endangered Zuberoan dialect until recent times (Hualde 2003: 31, Egurtzegi
2014: 151).

However, not all Zuberoan varieties seem to have maintained vowel nasalization to the same
degree; Lafon (1958: 118) already observed that the Larraine variety of Zuberoan Basque had
lost contrastive nasalization in the 1950’s, with nasalized vowels only found in contact to nasal
obstruents. Alas, the fact that both vowel nasalization in Basque and the Zuberoan dialect are
understudied makes it difficult to have a clear picture of this contrast.

Nasal acoustic cues in vowels are not limited to audible nasalization. As is known, nasalized
vowels show differences in their formant structure when compared to their oral counterparts
(Whalen & Beddor 1989; Carignan 2018), and these differences can also be used for the
perceptual discrimination between oral and nasal sounds.

With this in mind, we have analyzed the production of (formerly) nasalized vowels /i/ and
/u/ to check 1) if they have lost the nasality they previously had, as Lafon suspected, and 2)
whether the opposition of between the formerly nasal and oral vowels has been lost or it has
been transphonologized to a new, height-based opposition.

To answer to these questions, we recorded 11 speakers (4 women) of the Larraine variety
of Basque. The experiment involved reading isolated words that were specifically extracted
from Larrasquet’s (1932) glossary (which includes phonetic transcriptions of all its entries).
Thus, the elicited words were transcribed including one of the sounds of interest in a Zuberoan
variety of the 1930’s. For the recordings, we used a nasometer. This device is composed of two
microphones, divided by a wooden board that serves to separate the airflow coming from the
mouth from that coming out of the nose, and record them in separate channels. This device is
increasingly popular in phonetic research, and it has already been used to analyze nasal sounds
in many languages (Rodriquez et al. 2023).

The stereo nasalance data was processed using Praat. For the acoustic analysis, both the
nasal and oral channels were band-pass filtered (80 Hz-10000 Hz) and the nasalance —ratio of
the nasal amplitude to the sum of the oral and nasal amplitudes, i.e. Aw/(Ao + An) (Carignan
2018)— was computed every 5 ms.

We have fit two Bayesian regression models to answer to our research questions. The first
model analyzed the nasalance values as a function of the interaction between the place of
articulation (I and U) and the etymological group (nasalized, oral, and contextually nasalized
vowels), with by-speaker correlated varying slope and intercept adjustments and by-word
varying intercept adjustments. We included weakly informative priors to stabilize the
posteriors. In our data, /V/ and /V/ are identical in terms of nasality, and both are different from
contextually nasalized vowels —i.e. vowels adjacent to a nasal obstruent (see Figure 1).

The second model was used to check whether the neutralization of /V/ and /V/ is complete,
or a new acoustic cue currently distinguishes these two sets of segments. We fitted a
multivariate model that included the logarithm of F1, F2, F3 and duration as a function of,
again, the interaction between vowel and etymological group. In our results, /i/ and /i/ are
completely neutralized, with no differences in any of the first three formants. Nonetheless, our
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results are consistent with /ii/ being uttered further back than /u/, which could be enough to
maintain an opposition that has been described as lost (see Figure 2).
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Delayed nasality in Quebec French nasal vowels: Mechanical or controlled?
Josiane Riverin-Coutlée
Institute for Phonetics and Speech Processing, Ludwig-Maximilians-Universitdt Miinchen

The phonological inventory of the variety of French spoken in Quebec (henceforth QFrench)
possesses four nasal vowels: /€, &, &, 3/ [7]. This paper is concerned with the time course of
oral and nasal intensity in these nasal vowels. The main aim is to determine whether a trend
reported in earlier literature [e.g. 2,4,5], where the onset of nasality is delayed within QFrench
nasal vowels, is a mechanical or a controlled phenomenon [9].

Nasality — contrastive or coarticulatory — is known to be realized in a language- and/or
variety-specific manner [e.g. 2,3.,4,5,8,10]. For contemporary QFrench nasal vowels, recent
aerodynamic studies have suggested that nasality was “right-shifted”, i.e. nasal airflow starts
later than vowel onset, is very high at vowel offset, and only decreases after vowel offset
[2,4,5]. This has been taken as evidence that QFrench nasal vowels are composed of an oral
part followed by a nasal part, the latter being heavily nasalized. However, the temporal extent
of the oral part is not necessarily clear or consistent across studies, which may partly be due to
the coarse time resolution of nasal airflow measurements. Most importantly, earlier literature
is not explicit about whether the origin of the oral part could be mechanical (coarticulatory), or
a controlled (phonologized) property of QFrench nasal vowels. A constant duration of the oral
part across vowel durations would support a mechanical account; whereas a constant
proportion across vowel durations could point to a controlled phenomenon [9].

In this paper, we assess vowel nasality over the course of vowels using oral and nasal
intensity data collected separately with a nasometer (see details below). We examine oral and
nasal intensity over the course of short and long variants of QFrench nasal vowels to assess
which scenario, mechanical or controlled, finds most support.

Twenty native speakers of Quebec French were recorded with a commercial nasometer,
which allows two microphones separated by an acoustic baffle to pick up sound waves from
the nose and mouth separately. The participants performed a reading task where target words
embedded in carrier sentences appeared at the end of intonational phrases. The 1250 nasal
vowels produced by 8 speakers (6W, 2M, 25-63 y.o.) analyzed here were extracted from word-
final syllables ending with two different types of codas: no coda (open syllable), e.g. [p3] pont
‘bridge’, where vowels are short; and voiceless codas, e.g. [p3:p] pompe ‘pump’, where vowels
are long [7]. The speech signals were forced-aligned with WebMAUS [6], then hand-corrected.
Praat [1] was used to sample separate intensities for nasal and oral channels 101 times from
vowel onset to offset. The data were modeled with a generalized additive mixed model
(GAMM, [12]) in which the response variable was intensity over normalized time; a fixed-term
parameter for the interaction between channel (nasal, oral) and coda (no coda, voiceless) was
included; as well as random smooths per speaker and lexical item (the latter accounting for
potential differences across /€, &, &, 3/). Residuals were modeled as scaled-t distributed and an
autocorrelation term was added [11].

The oral and nasal intensity curves predicted by the model are shown in Figure 1. In the first
30% or so of the normalized duration, oral intensity (dashed) is high, while nasal intensity
(solid) starts low and increases. Oral and nasal intensities then cross-over, after which oral
intensity steadily declines until vowel offset, while nasal intensity plateaus (no coda, solid
black) or keeps increasing (voiceless, solid red), and remains higher than oral intensity despite
a final drop. Taken together, these qualitative trends corroborate earlier descriptions of an oral
part followed by a heavily nasalized part. Since these oral and nasal parts occupy similar
proportions of the short and long vowels’ duration, late nasalization seems to be a
phonologized, controlled property of QFrench nasal vowels, which calls for further
investigation of velum activity at an even finer temporal level, using e.g. real time MRI [3].
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Figure 1. GAMM predictions for nasal and oral intensity over normalized duration of
QFrench nasal vowels followed by no coda and a voiceless coda
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Relating spectral and articulatory changes in sequences of alternating sounds
Leonardo Lancia', Ekaterina Biteeva?, Cécile Fougeron?
"Laboratoire Parole et Langage (CNRS / Aix-Marseille Université), °Laboratoire de
Phonétique et Phonologie (CNRS / Université Sorbonne Nouvelle)

The amount of articulatory displacement is related to the saliency and discriminability of
the produced speech sounds [1-2] and as such it is an important feature in the characterization
of both healthy and disordered speech production behaviour. When lacking articulatory data,
the tendency toward hyper- or hypo- articulated speech can be inferred from the acoustic signal
by measuring the distance between different vocalic sounds in the formant space. This approach
is however not well suited for the analysis of disordered speech or of other kinds of strongly
variable speech that challenge formant tracking methods [3, 4].

Goldstein [5], shows that the amount of articulatory change is strongly related to the amount
of acoustic change as quantified by computing at each point in time the distance between
consecutive configurations of the first 13 MFCCs coefficients. In the present work, we further
analyse the relation between the change of the MFCC coefficients and the amplitude of
articulatory movements through the analysis of controlled speech material for which we
recorded both acoustic and articulatory signals (through EMA sensors attached to the UL, LL,
TT and JAW). From the acoustic signal, we compute cepstral change (henceforth AMFCC) as
the square root of the squared and summed frame-by-frame differences of coefficients from 2
to 13 (as the first one reflects the amount of acoustic energy averaged over Mel bands). AMFCC
constitutes itself an estimate of the amplitude of the underlying changes in the vocal tract. A
further estimate is the maximum envelope of the AMFCC, which is computed via interpolation
of the AMFCC peak values, expected to reflect peak articulatory velocities.

We recorded seven French speakers repeatedly producing three-syllabic utterances
containing alternating sequences of sounds (/ajajaj/, /ujujuj/, /wiwiwi/) at normal and fast rates.
So far, the complete analysis pipeline has been applied to two of them. Once the frontiers
between segments were manually identified based on acoustic data, we used productions
recorded at slow speech rate to train a Linear Discriminant Analysis classifier to predict the
sound identity at each point in time from the corresponding configuration of articulatory
positions and velocities. This procedure permits obtaining a “uni-dimensional articulatory
trajectory” corresponding to the time-varying discrimination function that encodes the
probability that at each point in time the speaker is producing one or the other sound (e.g. /u/
or /j/). This uni-dimensional articulatory trajectory is illustrated in figure 1a (dashed line) with
its amplitude (i.e. amplitude of articulatory displacements, solid line). Our estimates of acoustic
changes are aligned in Figure 1b with AMFCC (orange) and maximum envelope (blue).

The data in figure 1 correspond to eight tokens of the utterance /ujujuj/ produced at normal
(first 4) and fast rate (last 4) by one speaker. In these productions, the amplitude of articulatory
trajectory is clearly smaller at fast speech rate and word-internally (i.e. on the medial syllable
of the tri-syllabic token). This hypoarticulation is also captured by a reduction of the AMFCC
peaks and maximum envelope. The correlation between the acoustic estimates (AMFCC and
maximum envelope of AMFCC) and the amplitude of articulatory trajectory, is displayed in
Figure 2 for all tokens produced by the two speakers analyzed. When averaged over the
duration of each sound (columns 1 & 2), articulatory amplitude seems to be better captured by
AMFCC (confidence interval are smaller and more uniform) than by its maximum envelope.
However, when averaged over the duration of each token, the amplitude of articulatory
trajectories is better captured by the maximum envelope of AMFCC (columns 3 & 4).
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Our preliminary results validate the use of AMFCC as a proxy of articulatory changes, which
are related to the effect of rate or prosodic organization in this study. The behaviour of the
remaining five recorded speakers will be discussed at the conference.
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Figure 6: Production of eight token of /ujujuj/ by on speaker at normal (first 4) and fast (last
4) rate. la: articulatory changes estimated by a uni-dimensional articulatory trajectory
(dashed line) and its amplitude (solid line), 1b: acoustic changes estimated by AMFCC
(orange) and maximum envelope of AMFCC (blue). Green dotted vertical lines separate
segments, Red continuous lines separate /ujujuj/ tokens.
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Figure 7 Amplitude of the uni-dimensional articulatory trajectory vs. AMFCC (orange dots)
and vs. maximum envelope (blue dots). Regressions in column 1&2 comprise one data point
per segment, and one data point per token in columns 3&4.
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1. Accommodation of pitch-related parameters to interlocutors’ power: a gendered
perspective
Paula Barriendo-Cebrian', Nuria Polo" Filipa M.B. L3>
IFaculty of Philology, UNED, *Faculty of Education, UNED

This research investigates the role of fundamental frequency (f,) in conveying non-verbal
information during a conversation. Interlocutors rarely respond solely to words; thus, consider
the relationship between discourse and social contexts is necessary [1]. Factors such as social
distance, power relationships, and imposition levels between speakers are crucial to shaping
these interactions [2]. Social expectations, including sex and gender-specific speaking styles,
further influence conversational dynamics. In informal verbal interactions, speakers typically
adjust their speech features to the gender of the pairing (male-male, female-female, male-
female) and to the interlocutors’ power and familiarity [3].

Previous studies have focused on conversational analysis such as, relative talkativeness,
speech intrusions, interruptions, overlaps, assent production, and turn-taking. However, vocal
characteristics, such as variations in mean f, and related parameters, remain largely unexplored,
particularly among Spanish-speaking population. This study aims at determining whether f; of
young native Spanish speakers depends on their partner’s gender, power status, and/or
familiarity level.

One professional Spanish actor and one actress in their twenties were recorded in a
soundproof booth. They were instructed to enact six roles in daily conversational scenarios: (1)
“unfamiliar-powerful,” (2) “unfamiliar-powerless,” (3) “unfamiliar-equal power,” (4)
“familiar-powerful,” (5) “familiar-powerless,” and (6) “familiar-equal power.” These roles
were designed to motivate specific linguistic choices in listeners’ responses. The listeners were
42 Spanish native speaking young adults (20 males and 22 females). Each listener was
prompted to use the words ‘lavanderia’ (laundry) and ‘domingo’ (Sunday) to standardize
responses across situations. The spoken interactions were captured using an omnidirectional
headset microphone, and the mean f;, and related parameters (standard deviation, maximum,
minimum, range) were extracted using a Praat script.

The preliminary findings indicate that f, and its related measures vary more with
conversational contexts than with the speaker’s gender. When talking to a stranger, male
speakers with a powerless position significantly decreased mean f, (p = 0.009), its variation (p
= 0.004), its maximum values (p < 0.001) and range (p = 0.017). On the other hand, females
exhibited a decrease in both mean £, (p = 0.019), its variation (p = 0.08) and its range (p =
0.015) but when in a powerful position. When interacting with an acquaintance, both male and
female speakers show a similar trend: to increase the same parameters when in a situation with
power.

Overall, it seems that the sex of the partner is not relevant to conversational dynamics for
young Spanish native speakers. However, social power and degree of familiarity are crucial in
mediating f, and related parameters.

[1] Norris, S. (2011). Identity in (inter)action: Introducing multimodal (inter)action analysis.
Berlin, Germany: De Gruyter.

[2] Brown, P., & Levinson, S. C. (1987). Politeness: Some universals in language usage (No.
4). Cambridge university press.

[3] Holmes, J., & King, B. W. (2017). Gender and Sociopragmatics 1. In The Routledge
handbook of pragmatics (pp. 121-138). Routledge.

118



2. Phonological phrase in Spanish: the role of fundamental frequency as an acoustic cue
Mario Casado Mancebo
Universidad Nacional de Educacion a Distancia

Prosodic structure is encoded by speakers through a range of different articulatory and
acoustic cues, i.e., gestural stretching, time lengthening (Cho, 2016) and pitch movements
(Baek, 2019) among other possibilities. In Spanish, (Lahoz-Bengoechea, 2015) confirmed the
presence of prosodic cues to phonological word boundaries from a production perspective. The
influence of phonological phrase boundary in phonological operations that involve segmental
changes has also been studied in Spanish (Polo Cano & Elordieta, 2016). This work focuses on
fundamental frequency (fo) as one of these cues and aims to study how phonological phrase
boundaries model f, contours. This task is completed using the Autosegmental-Metrical
approach (Pierrechumbert & Beckman, 1988) and Sp-ToBI notation (Estebas-Vilaplana &
Prieto, 2010).

30 Spanish speakers from Madrid were recorded in a booth reading aloud 8 text frames with
60 target sentences. Those sentences were grouped in pairs that had the same two syllables
before and after a phonological word boundary (PW) and a phonological phrase boundary (PP).
For instance, (a) El algodon decente no causa esos problemas, (b) Las débiles fibras de ese
algodon dejaran bolas al lavarlo (Quality cotton doesn’t cause those issues, That cotton’s weak
fibers will bobble after washing it), where syllables don and de appear across a PW boundary
(a) and a PP boundary (b). After segmenting each sample with Praat (Boersma & Weenink,
2023), fo data were extracted from the words before and after each boundary using Python’s
Parselmouth package (Jadoul et al., 2018). The whole set of £, contours was processed in R
using Functional Principal Components Analysis (Gubian et al., 2015) and Linear Mixed
Models (LMM) (Bates et al., 2024) in order to understand the effects of PP boundaries. Some
speakers produced a pause after the PP boundary. Samples containing a pause are included as
a separate boundary category. Consequently, three boundary categories are modelled — PW, PP
and PP+pause. Other categories that have been proven to have an influence on fo contours
such as speaker sex (Henton, 1989) and speech rate (Torres & Fletcher, 2020) are also
controlled in LMM.

Results show that fo countours are shaped differently across PW and PP boundaries as
shown in fig. 1 below. On the one hand, PW boundaries display an L+<H* pattern with the
high tone delayed with respect to its bearing unit. On the other hand, PP boundaries display an
L+H* pattern with an early peak aligned with its bearing unit. However, results do not show
differences between those PP contours with or without a pause. Both PP boundaries with and
without a pause showed an L+H* contour with their peaks aligned with their bearing unit.

In each of the three boundary categories (PW, PP, PP+pause) a basic L+H pattern was found
as is expected in Spanish declarative sentences (Estebas-Vilaplana & Prieto, 2008). Focusing
on each category allowed us to observe that prosodic strengthening on f, contours does not
increase the magnitude of the acoustic cue (i. e., higher frequency) as happens with other cues
such as duration. All H tones (PW, PP and PP+pause) are estimated around 125 Hz by the
model (Fig. 1). Results showed that prosodic strengthening on f, affects time axis with an early
alignment of H tones in the context of a PP boundary. Early alignment of tones is described in
previous studies (Pierrehumbert, 1980) in relation to a delimitative function (Hirst, 2022) that
would help listeners to parse major boundaries. As for L tones, frequency does not result as a
relevant cue. All L tones (PW, PP and PP+pause) are estimated around 114 Hz (Fig. 1).
Likewise, LMM models showed that they keep the same alignment across conditions as is
described in previous studies for different languages (Santen & Hirschberg, 1994) for
American English, (Prieto et al., 1995) for Spanish, (Caspers & Heuven, 1993) for Ducth, (Xu,
1998) for Chinese, (Igarashi, 2004) for Russian among others). Finally, the fact that samples
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with a pause could not be set as a separate category is not unexpected as they do not always
signal prosodic boundaries. The presence of pauses has been shown to be determined by very
different reasons such as hesitations (Shriberg, 2001) and speech rate (Crystal & House, 1990).
Therefore, pauses found in this analysis may be related to any of these factors and not to a
higher prosodic boundary.
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Fig. 1: Line plot with LMM estimations for each category f0 contours.
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3. “Stress-deafness” variation in Singapore English listeners
Adam J. Chong
Queen Mary University of London

Singapore English (SgE) is a Contact English variety [1] spoken alongside at least three
other languages — Mandarin Chinese, Malay and Tamil. These three languages are typically
spoken by the three main ethnic groups, Chinese, Malays and Indians, respectively. Previous
work has found ethnicity-related variation in lexis (e.g. choice of discourse particles; [2]) and
segmental productions [3, 4]. In this study, we examine whether ethnicity-related variation also
occurs in the SgE’s prosodic system [5]. Recent work has found evidence for fO differences in
production based on stress contrasts (based on British English stress placement) [6]. However,
not all speakers in [6] showed a distinction in their f0 patterns between words with different
stress placement. This variability in production raises the question of what the status of lexical
prominence representations in SgE are and whether these are uniform across the population.

In this study, we use a perception task to examine the status of word-level prominence in
SgE. 112 bilingual SgE listeners (54 Chinese, 29 Malay and 29 Indian; age range: 21-37, mean:
25.3) participated in a Sequence Recall Task (SRT), designed to tap into phonological
encoding, to examine their ability to discriminate world-level prominence contrasts. To allow
for direct comparability with previous results from other languages, we used the SRT design
and stimuli from [7], implemented online using jsPsych [8]. Listeners were trained on two
contrasts: (1) segmental [ ' muku]~[ 'munu], and (2) prosodic [ numi]~[nu'mi]. In the test phase,
listeners had to recall sequences of these words (3, 4, or 5-word sequences) (e.g. [ muku]-
[ 'munu]-[ ‘'muku]-[ ' munu]). In total, there were 60 test sequences, with 30 test sequences for
each contrast (segmental and prosodic). Half of these were produced by 2 Dutch speakers and
the other half by 2 Persian speakers.

Accuracy for SgE listeners by ethnicity (red box) is shown in Figure 1 alongside overall
accuracy from listeners from the 5 languages examined by [7] (blue box) - French, Persian and
Indonesian (‘stress-deaf’ (SD) languages) and Dutch, Japanese (‘non-stress-deaf’ (non-SD)
languages). SgE listeners’ accuracy on the Segmental contrast did not differ significantly from
listeners from the 5 languages from [7]. On the Prosodic contrast, however, SgE listeners were
significantly less accurate than Dutch (p = 0.0013) and Japanese listeners (p = 0.0004; non-SD
languages) but not significantly different from French, Indonesian and Persian (p > 0.05 on all
comparisons; SD languages). Within SgE, Chinese SgE listeners were more accurate than
Malay (p = 0.003) and Indian SgE (p = 0.03) listeners on the Prosodic contrast. Interestingly,
while Malay and Indian SgE listeners’ performance patterned with listeners from the SD group,
Chinese SgE listeners showed behaviour in between listeners from the non-SD and SD groups.

The results indicate that SgE on the whole lacks contrastive lexical prominence, given SgE
listeners pattern with listeners from languages argued to be ‘stress-deaf’. Within SgE, Chinese
listeners show less of a stress-deafness effect than listeners of other ethnicities, and are in
between SD and non-SD languages. While similar in-between performance on the same task
elsewhere has been attributed to English dominance [9], Chinese SgE listeners’ better
performance here is unlikely due to English dominance alone. Almost all our listeners
regardless of ethnicity reported being more English dominant and reported acquiring both
English and their other language from a young age, as is typical. We suggest instead that (at
least some) Chinese listeners have transferred their use of (lexical) pitch cues from Mandarin
Chinese to do better on the task [10]. Taken together, the variability in both production [6] and
perception suggests that the degree to which lexical prominence is contrastively encoded might
vary across the SgE population. The implications of these results for modelling intonation and
language acquisition in multilingual dialectal contexts are also discussed.
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Figure 1. Raw accuracy scores by language group (SgE split by ethnicity — red box,
languages from Rahmani et al. (2015) are in the blue box) and contrast (prosodic vs.
segmental). Accuracy is collapsed across sequence length. SD = “stress-deaf” languages, non-
SD = “non-stress-deaf” languages.
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4. Accessing the content of factive embedded clauses: interacting effects of intonational
tunes and continuation
Timo Buchholz
Universitdt zu Kéln

Factive constructions like (1) can introduce the content of their embedded clauses into the
discourse and at the same time treat it as presupposed, i.e. as if it was in the common ground.
Yet whether factive embedded content is indeed presupposed has been questioned: both its
projection behaviour and whether it is seen as backgrounded has been shown to vary
considerably depending on the type of embedding verb ([1],[2]), and to a small extent
depending on whether the matrix clause or the embedded clause is prosodically focused
([3],[4]). A closely related question is how accessible such content is for anaphoric uptake. We
present experimental results on the effect of prosody on the accessibility of factive embedded
clause content from a propositional anaphor resolution task in German. Unlike [3]&[4], we
holistically manipulated the (potentially) meaningful contours realized on the embedded
clause, and crossed this with a manipulation of continuation that matched or mismatched the
meaning of the contours. Our study thus contributes to two questions: 1) how does prosody
beyond focus marking affect the anaphoric accessibility of clauses/propositions? 2) to what
extent does a proposed “meaning” of contours contribute to this?

As contour meanings, we chose “surprise” and “obviousness”, because they are an
intuitively graspable antonym pair for which a number of predicates with similar lexical
meaning exist. They have been broadly used in the description of German intonation, along
with proposed candidate contours ([5]-[8], cf. [9] for Spanish), but there is no fully established
consensus on how “surprise” and “obviousness” are realized on declaratives in German. We
ran a pilot experiment using semantic scales (13 participants) to determine good candidate
contours for the main experiment. (1) gives broad GToBI-style approximations for the contour
type used as prosodic conditions in the main experiment. Besides the prosodic condition, we
manipulated the continuation to be an equivalent of either that is not expected or that was
expected (cf. (2)) and crossed it with prosody for a 2x3 design on 24 items with 12 different
factive matrix verbs. Participants chose which of the two clauses (matrix or embedded) the
anaphor das in the continuation referred to. Crossing prosody with continuation was intended
to decide between two possible accounts: A) If the meaning of the contours contributes to
propositional accessibility, we might expect an interaction between contour type and
continuation, e.g. increasing resolution to the embedded clause only when there is a meaning
match between contour and continuation. B) Alternatively, the non-neutral contours (1b & ¢)
might increase resolution to the embedded clause purely by being prosodically more prominent
(cf. [10, 11]), in which case we should not see an interaction with continuation.

Besides an effect of continuation, statistical results indicate a reliable interaction between
prosody and continuation for the surprising contour: it increased resolution to the embedded
clause more with an expected than with an unexpected continuation (see Fig. 1). This speaks
against the account based purely on prosodic prominence, but is also are not fully in line with
the meaning-based account. Our tentative explanation is as follows: 1) the difference due to
continuation suggests that the content of a factive embedded clause is not per se inaccessible.
Instead, an wunexpected continuation might make it more inaccessible due to pragmatic
incoherence: if a speaker just introduced some content as belonging to the common ground, it
is then contradictory to follow this up by saying that it is surprising, while saying that it is
expected seems more coherent (albeit redundant). 2) the prosodic contribution might come
down to a difference in boundary tone: only the surprising contour has a final rise/high tone,
and such a final rise on a factive embedded clause might counteract its interpretation as
presupposed. If these factors converge, accessibility to the embedded clause is highest.
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matrix clause embedded clause
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b) (LH)* (LH)* (L"H)* H-% (,,surprise” contour)
¢) L*H L*H L"H* L-% (,,0bvious” contour)
dass Soren selten Bier trinkt
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Figure 1. Predicted resolution to embedded clause per condition combination according to
the Bayesian mixed-effect model. Data from 153 participants.
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5. Prenuclear variation and nuclear contours in negative and positive polar questions
Johannes Heim', Judith Schlenter?, Sophie Repp?
"University of Aberdeen, °University of Cologne

In pursuit of accounting for question bias, positive polar questions, PQs (1), and negative
polar questions, NQs (2), have been compared in their prosodic profiles 000. Key
methodological challenges have been the relative infrequency of NQs in corpora of natural
conversation, and the limited naturalness of speech in laboratory settings. To approach these
challenges and strike a balance between data availability and naturalness, we systematically
extracted samples from an American English TV SOAP corpus 0 and tested previous claims
about the prosodic characteristics of PQs and NQs regarding nuclear contours and the
accentuation of the clause-initial auxiliary, AUX. The existing literature reports variation within
and between the two question types. PQs are often reported to have a final rise if information-
seeking 0 but they can also occur with falls 0 or plateaus 0. Sometimes these variations are
associated with rhetorical or assertive interpretations, but it is an open issue whether falls
exclude an information-seeking interpretation 0. Further complication arises from cross-
dialectal variation in question rises as they vary in nuclear pitch accents [8]. Accordingly, a
wide range of contours are attested for PQs (L* H-H%, L* H-L%, H* H-H%, H* H-L%). NQs
are equally heterogenous, albeit with some candidates for potential markers of speaker bias.
Depending on where the speaker is leaning toward (p or —p), there may be a correlation of bias
with the steepness of a rise 00. The AUX with contracted negation has been found to
predominantly occur with a rising L+H* accent [10], which has been interpreted as marking
polarity contrast. Yet in PQs, where AUX is often unaccented, there is also polarity contrast 0.

In our paper, we show that previous claims on the prosody of PQs and NQs requires further
qualification. In a corpus study of the TV soap The Bold and the Beautiful, we identified
information-seeking PQs and NQs produced by four actors (2m, 2f). Non-information-seeking
candidates were excluded via transcript analysis, probing for an answer (expectation) in the
conversation. The final data set (n = 160) contained 20 PQs and 20 NQs per actor. In all
questions, the clause-initial AUX (+7f) was followed by a subject pronoun. We annotated AUX
accents and nuclear contours (MAE-ToBI). Our results for the nuclear contours (Fig. 1a&b),
which mostly were rising or contained plateaus, showed no overall differences between PQs
and NQs except for somewhat fewer low rises (L* L-H%) in NQs vs. PQs. There were strong
individual differences, indicating that individual speakers distinguish between question types,
albeit with different preferences: the two male speakers seem to have opposite preferences (Fig
1b). In the PQs, there was overall great contour variation, confirming earlier findings. AUX
accentuation (Fig. 2a&b) was low in PQs (very low for male speakers), also confirming earlier
findings. However, unlike previous reports, AUX in NQs did not have predominantly L+H*,
but showed substantial variation: (i) there were just as many H* and L*+H accents; (i1) we
observed an accent previously only reported for German, a late-medial peak (L+H)* 00, which
was followed by a fall on the subsequent unstressed syllable; (iii) there was what we mark as
L*/H in Fig. 2a&b: a rise whose H tone is realized on the unstressed syllable without perceptible
transition, resulting in a tonal step; (iv) unaccented AUX. The occurrence of L*/H did not
correlate with lexical item, i.e., it did not correlate with the amount of segmental material of
AUX. Our findings suggest that there is much more variation in the prenuclear region than was
previously discussed for NQs and than is generally assumed for prenuclear accents. Our context
analysis indicates that the choice of accent may be related to speaker bias: the steeper or later
the rise, the stronger the speaker is biased toward their own belief. For nuclear contours,
steepness of the rise and height of the final boundary tone (which in NQs tended to be higher)
might serve a similar function. We are currently testing this in a perception study.
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(1) Are you exhausted? 2) Aren’t you exhausted?
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Figure 2a&b. Proportion of AUX accent types in PQs and NQs: total & by individual
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6. Local and global effects on prosodic prominence relations in German
Stefan Baumann, Janne Lorenzen
University of Cologne

In an exploratory production study on German, we investigate the influence of four
semantic-pragmatic and syntactic factors on prosodic prominence, namely referential (r-) and
lexical (I-) newness/givenness (Baumann & Riester 2013), grammatical role, and position of a
referential target word within a sentence. We collected data from 20 speakers in a listener-
directed reading task. Each speaker produced eight stories with five target words in different
conditions (see example in (1)). Table 1 shows the predicted impact of the four factors and the
resulting prominence weightings of the target words which we compared with their prosodic
realizations. We considered several categorical and continuous prosodic correlates of
prominence. In the present paper, we will concentrate on the placement of the nuclear accent
providing insight into the prosodic strength relations of constituents in an utterance at the
syntagmatic level (prosodic annotations by two independent transcribers following DIMA).

The results (Fig.1A) reveal a probabilistic distribution of the target words’ accent status
which generally confirms our predicted prominence ranking - with the exception that Target5
is produced as prosodically more prominent than Target2. That is, we find an additive influence
of the discourse-related and syntactic cues, with lexical newness and initial sentence position
showing the strongest boosting effects on a target word’s prosodic prominence. In fact, there
is evidence from previous studies that initial accents are placed less selectively and mainly for
rhythmic reasons (cf. Bolinger’s (1986) accents of power as well as Baumann et al. 2021),
since many referring expressions carry an accent irrespective of being given (as in Target3 and
Target5 in our dataset). This to some extent ‘automatic’ placement of accents contributes to the
metrical structure of an utterance as a whole and may be ascribed to a global, overarching layer
of prosodic prominence distribution. In contrast, the three conditions containing Targetl,
Target2 and Target4 show that the /ocal prominence relation between object and verb has an
important impact on the rest of the utterance, because it indicates where the nuclear pitch accent
will fall, which in turn is decisive for the information-structural interpretation of the sentence.

However, the local prominence relation between object and verb is not only determined by
language-specific rules (in German broad focus, the object is commonly more prominent) and
the words’ levels of givenness but also by their semantic weight (e.g., Bolinger 1972). Bolinger
showed for American English that the semantic weight of nouns and verbs influences their
probability of being accented: the ‘heavier’ the more informative and thus the more prominent,
1.e., the more likely to attract the nuclear accent (see also Uhmann (1991) for German). In our
data, this tendency is evident in the variable accentuation patterns of Target2, which is /-given
and r-given and thus generally prone to deaccentuation. Nevertheless, depending on the
semantic weight of the following verb, the accentuation rate of the target word may be
relatively high (Fig.1B). For example, in the utterance Dabei hat Sarah die Gardine gesehen
(“In doing so, Sarah saw the curtain”) the verb gesehen (“saw”) is semantically rather ‘light’,
so that the nuclear accent is more frequently placed on the ‘heavier’ noun Gardine (“‘curtain”).
In comparison, the target word Praline (“chocolate candy”) in the utterance Dann hat die
Kollegin die Praline ausgepackt (“After that, the colleague unpacked the chocolate candy”)
typically only receives a prenuclear accent. The nuclear accent falls on the final verb
ausgepackt (“unpacked”) due to its greater weight, or higher level of informativeness. We thus
confirm Bolinger’s (1972) observation as one of the central results of our study: What counts
in order to appropriately reflect the semantic-pragmatic meaning of an utterance is the relative
prosodic prominence between the elements, in combination with syntactic cues - since it
ultimately determines the position of the nuclear accent.
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(1) Maria hat im Biiro eine Kollegin, mit der sie sehr gut befreundet ist. Fast jeden Tag hat sie ein
kleines Geschenk fiir Maria dabei, das sie ihr in der Mittagspause iiberreicht. Heute hat die Kollegin
eine Praline (Targetl) mitgebracht. Maria war noch am Arbeiten, als die Kollegin zu ihr an den
Schreibtisch kam. Dann hat die Kollegin die Praline (Target2) ausgepackt. Sie war von einer edlen
Marke und Maria hat sich sehr gefreut. Die Praline (Target3) war mit Karamell und Niissen gefiillt.
Als Kind war sie mit StiBigkeiten sehr wéhlerisch, was auch mit einem Erlebnis auf ihrem achten
Geburtstag zusammenhdngt. Damals hat Maria eine Praline (Target4) gegessen. Sie hat aber nicht
gewusst, dass die manchmal mit Alkohol gefiillt sind. Maria hat sich geekelt und danach sehr lange gar
keine Schokolade mehr angeriihrt. Diese Zeiten sind zum Gliick vorbei und heute liebt Maria
Schokolade aller Art. Die Praline (Target5) wird sie gleich als Vorspeise essen.

Maria has a colleague in the office with whom she is very good friends. Almost every day she brings
a small gift for Maria, which she presents to her during the lunch break. Today, the colleague brought
a chocolate candy (Targetl). Maria was still working when the colleague came to her desk. After that,
the colleague unpacked the chocolate candy (Target2). It was from a noble brand and Maria was very
happy. The chocolate candy (Target3) was filled with caramel and nuts. As a child, she was very picky
with sweets, which is related to an experience on her eighth birthday. At that time Maria ate a chocolate
candy (Target4). But she didn't know that sometimes they are filled with alcohol. Maria was disgusted
and didn't touch any chocolate for a very long time afterwards. Fortunately, these times are over and
today Maria loves chocolate of all kinds. The chocolate candy (Target5) she will eat right away as an
appetizer.

Targetl Target2 Target3 | Target4 Target5
Referential givenness New 1 | Given | Given New 1 | Given
Lexical givenness New 1 | Given | Given | Given | Given
Grammatical role Object T | Object 1 | Subject | Object t Object 1
Sentence position Medial § | Medial 1 | | Initial Medial 1 | | Initial
Predicted prominence points | eeee eeC0 coco eee0 ®000

Table 1. Predicted influence of discourse-related and syntactic factors on prosodic

prominence.
A 100% B Gardine| | Praline
100% -
75% A accent status
. uclear 75% - accent status
50% nuclear
[l prenuclear 50%1 renuclear
D deaccented P
25% 259, - |:] deaccented
0% - 0%- T
1 2 3 4 5 2 2
target number target number

Figure 1. A: Distribution of accent status across the five target word positions in percent.
B: Comparison of accent status distributions in Target2 of Gardine and Praline stories.

Baumann S., Mertens J., & Kalbertodt J. 2021. The influence of informativeness on the prosody
of sentence topics. Glossa 6(1): 95. 1-28._doi: 10.16995/glossa.5871

Baumann, S., & Riester, A. 2013. Coreference, lexical givenness and prosody in German. In
Hartmann, J., Rad¢, J., Winkler, S. (Eds.), Lingua 136, 16-37.

Bolinger D. 1972. Accent is predictable (if you are a mind reader). Language 49, 633—644.
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7. The role of F0 in cueing sentence stress in Ukrainian
Janina Moltczanow, Beata Lukaszewicz, Anna Lukaszewicz
University of Warsaw

As is well known, FO is a widely attested acoustic correlate of both word-level and sentence-
level prominence. Recent research on Ukrainian ([1], [2], [3]), based on citation forms
embedded in a frame, revealed no significant differences in FO maximum between lexically
stressed and unstressed syllables, pointing to increased vocalic duration as the main cue to
word-level prominence in accented positions. In addition, mean FO slopes have been shown to
be less steep in lexically stressed syllables than in unstressed syllables, which may be related
to the enhanced duration of the former. The failure to detect expected differences in FO indices
between stressed and unstressed syllables may call into question the presence of intonational
pitch accents which are associated with a stress-prominent syllable. The present study
reappraises the question of whether FO changes play a role in cueing sentence-level prominence
in Ukrainian by (i) zooming in on the FO shifts across the syllables immediately preceding
lexical stress and those in lexically stressed syllables, and (ii) taking into account the existence
of polar opposite (rising vs falling) intonational patterns in Ukrainian. The study is based on
segmentally identical minimal pairs, which differ only in the position of lexical stress, i.e.
6'666 Vs 6660, e.g. [do'blifiati] ‘run’ (perf.) — [dobli'fati] ‘run’ (imperf.), occurring in focus
position.

14 native speakers of standard Ukrainian (10F, 4M; aged 24-62, M = 39) participated in the
experiment. The recordings were done using an H4 Zoom portable recorder set at a sampling
rate of 44.1 kHz and an AT897 microphone. In sum, 588 recorded word tokens (14 speakers x
14 words x 3 repetitions) have been obtained. Measurements were conducted in 1176 vowels.

Analyses of FO max and FO slope corroborate previous results (Fig. 1). A potential shift in
FO occurring across adjacent syllables is further investigated using the version of Pairwise
Variability Index (PVI; [4], [5]; cf. [6]) which expresses the magnitude and direction of local
FO change: PVIro = 12*log(FOw/FOx+1) = STk — STi+1 (ST stands for ‘semitones’).

We hypothesise that if focus is expressed by FO excursions aligned with the position of
lexical stress, then different PVI values are expected for the comparison 61'626364 Vs 6162 6304,
but similar PVI values for the comparison 61620364 Vs G162 6364.

Previous descriptions of the Ukrainian intonation [7] as well as a preliminary inspection of
the data point to the presence of either a falling or a rising pattern of FO change in the vicinity
of the lexically stressed syllable. We thus divided the data using the k-means classification in
SPSS (v. 29), run to fit a two-group model.

The statistical analysis (linear mixed effects models including speaker- and item-specific
random slopes) revealed a significantly larger difference in the magnitude of FO change
between the first two syllables in 61'620304 than in 6162'6364, both in the falling and in the
rising pattern of FO change (p < .001) (Fig. 2). This result indicates that FO plays a role in
signalling sentence-level prominence in Ukrainian. As for the comparison 61620364 Vs
0162 6304, no statistically significant difference was observed between words with stress
located on the second and the third syllables in the rising intonation group (p =.09) (Fig. 3). In
turn, the falling intonation group exhibited a small difference of 0.8 ST which turned out to be
statistically significant (p < .05) (Fig. 3). However, as the difference of 0.8 ST can be
considered negligible from the point of view of perception, we conclude that the present
findings lend support to the hypothesis that intonational pitch accent is associated with lexically
stressed syllables in Ukrainian.
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Figure 1. Mean FO maximum (left panel) and F0 slope (right panel).
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Figure 2. Mean PVIs of the first two syllables (in 61 620304 vs 6162 ‘0304 words) in the
group with a falling F0 pattern (left panel) and a rising F0 pattern (right panel).
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Figure 3. Mean PVIs of the pretonic and tonic syllables (in 61 ‘620304 vs o162 ‘6354 words)
in the group with a falling F0 pattern (left panel) and a rising F0 pattern (right panel).
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8. Variations of Tone 3 sandhi in spontaneous speech: a comparison between Beijing
Mandarin and Taipei Mandarin
Yuxin Lu, Yu-Hsiang Tseng, R. Harald Baayen
Quantiative Linguistics, University of Tiibingen

One of the best-known tone sandhi rules in Mandarin Chinese is the Tone 3 sandhi. When
Tone 3 (T3, dipping tone) is followed by another T3, the first T3 is pronounced similarly to
Tone 2 (T2, rising tone). Thus, disyllabic words with T3-T3 tone pattern, such as /K3
(shui3guo3, ‘fruits’), are realized as shui2guo3 in connected speech. Previous research has
reported that T3-T3 is incompletely neutralized with T2-T3, with varying degrees of difference
between T2-T3 and T3-T3 depending on variety of Mandarin being studied (Tian et al., 2022).

The current study investigates the tonal realization of Tone 3 sandhi in spontaneous speech,
by comparing Beijing Mandarin and Taipei Mandarin. The data for Taipei Mandarin were
drawn from the Taiwan Mandarin Spontaneous Speech Corpus (Fon, 2004). The data for
Beijing Mandarin come from a corpus of conversational speech (Ruan et al., 2018). We
selected disyllabic words with T2-T3 and T3-T3 tone patterns. The resulting dataset contains
1667 tokens representing 26 word types for Beijing Mandarin, and 1946 tokens representing
26 word types for Taipei Mandarin. Using Generalized Additive Mixed Models (GAMMs,
Wood, 2017), we modeled log-transformed fundamental frequency (f0) with several predictors,
including normalized time, speaking rate, word position in the utterance, tonal context, speaker,
and word. We fitted GAMMs to four datasets separately: female Beijing, male Beijing, female
Taipei, and male Taipei, to control for the effect of gender.

The statistical analyses show that the main effects of normalized time show the similar
excursion across four datasets, with greater 0 range in speakers of Taipei Mandarin (see Figure
1). The GAMMs analyses did not support differences between the partial effects of tone pattern
(T2-T3/T3-T3), for female Beijing and male Taipei, indicating complete neutralization. The
difference was significant differences for male Beijing (p=0.0003) and female Taipei
(p=0.0004).

These results contrast with previous research based on carefully controlled laboratory
speech, which reported incomplete neutralization. This discrepancy might be attributed to
differences in register, as our findings are based on freely spoken Mandarin.

However, another reason for incomplete neutralization having been reported is that previous
studies did not take into account the fact that pitch contours in Mandarin are often modulated
in word-specific ways. Without controlling for the effect of word, the tone sandhi in our data
also appears incomplete for all cases. Figure 2 shows the partial effect of word on pitch
contours, as detected by the GAMMSs models. These word-specific components are driven by
word’s semantics (Chuang et al., 2024; Lu et al., 2024) and collocational preferences. For
instance, 1 (you3dian3, ‘a bit’) is mostly preceded by pause and /& (shi4, ‘to be’) in both
Beijing Mandarin and Taipei Mandarin. In contrast, 7] A (ke3yi3, ‘can’) is mostly preceded by
pause, 1 (ye3, ‘also’), and 1 (ni3, ‘you’) in Beijing Mandarin, but mostly by pause in Taipei
Mandarin.

An important direction for future research is to utilize contextualized embeddings to
represent words’ meanings more precisely, further exploring the relationship between fine
phonetic realizations and context-specific semantics.
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Figure 1. The main effect of normalized time for T3-T3 tone pattern. The orange curves
indicate Beijing Mandarin, and blue curves indicate Taipei Mandarin.
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Figure 2: Selected word-specific components of pitch contours, estimated by factor smooth.
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9. How do French listeners perceive English intonation? The case of the fall-rise contour
Antoine Régis!, Sophie Dufour?, Sophie Herment’, Amandine Michelas*
1239 gix-Marseille University, CNRS, LPL, UMR 7309, Aix-en-Provence, France

While the influence of the native language on the perception of segments is well established,
the influence of the native language on the perception of suprasegmental features such as
intonation contours is less known. Previous studies have suggested that the processing of
intonation would be less sensitive to native language experience than segmental processing
because it would be based mostly on general auditory mechanisms [1]. Grabe and colleagues
[1] compared the ability of English, Spanish and Chinese listeners to discriminate between
several types of falling and rising English intonation contours. While all groups of listeners
were able to distinguish between falls and rises, no differences were observable between
different rises. By contrast, a more recent study [2] showed that listeners can discriminate
between different types of rises provided that these rises have a linguistic function in their
native language. The perception of intonation would thus be more influenced by the existing
inventory of contours in the native language than on general auditory mechanisms.

In this study, we provided a more in-depth examination of the hypothesis according to which
the existing inventory of intonation contours in the native language influences the perception
of intonation. To do so, we investigated how French and English speakers discriminate two
types of rising contours: a simple rise (L*H-H%) and a fall-rise (H*L-H%, see [3, 4, 5]). While
the simple rise exists both in English and in French, the fall-rise contour (also called tone 2 in
Halliday’s system [6]) is common in both British and American English to indicate doubt or
disapproval ([6]) but it does not exist in the French inventory of contours.

Two groups of participants, a group of native speakers of American English and a group of
French native speakers performed an ABX task. In this task, participants heard nonwords
created by a concatenation of two English words (ex. the nonword maridy coming from
mariner and melody) produced by three different American English speakers and had to
indicate whether X was identical to A or B. The A and B stimuli varied in their intonation
contour and were produced as either a simple rise (L*H-H%) or a fall-rise contour (H*L-H%,
Figure 1).

The results showed that French listeners had significantly more difficulties than American
English listeners to perform the ABX discrimination task based on intonation contours (Figure
2). Because the fall-rise contour exists in the American English inventory of contours but not
in the French inventory, the difficulties observed for the French listeners argue in favour of the
claim that the existing inventory of intonation contours in the native language influences the
perception of intonation. In a more general way, our results constitute a further demonstration
that the inventory of contours in the native language shapes the way listeners perceive
intonation contours [2], just as the inventory of phonemes shapes the perception of phonemes
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Figure 1. Phonemic and prosodic profile for the nonword maridy produced by a female
voice with a simple rising contour (left panel) and with a fall-rise contour (right panel).

Figure 2. Percentage of correct responses for English and French listeners. Error bars
represent standard error.
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10. Variability and task effects in the intonation of fronted Wh-questions in Basque
Spanish
Carolina Gonzalez, Lara Reglero, Susan Cox
Florida State University

Our study examines the intonational variation of wh-questions in Basque Spanish, and
specifically the effect of task type on the realization of initial pitch accents and nuclear
configurations. Across Spanish dialects, wh-questions usually involve fronting of the wh-word
to sentence-initial position. Intonationally, they remain understudied (Henriksen 2014). Neutral
wh-questions reportedly show a ‘slide’ pattern, with an initial rise and a gradual declination
(Navarro Tomas 1944, Quilis 1993, RAE 2011). Variation occurs across dialects (Sosa 1999,
Hualde & Prieto 2015). For Basque Spanish, Gaminde et al. (2014) reports a high (H*) initial
pitch accent and a prevalence of final rises, particularly for Basque-dominant speakers.
Delgado (2024) also finds widespread final rises independently of language dominance. Both
studies are based on reading tasks, which tend to involve more careful speech that might differ
in several ways from the intonation of more casual speaking styles (Face 2003, Henriksen
2009).

Our study compares the intonation of neutral, fronted wh-questions in Basque Spanish in
reading and elicitation tasks. A total of 190 fronted questions from 19 Spanish/Basque
bilinguals was analyzed in Praat following Spanish ToBI conventions (Aguilar et al. 2024). In
the reading task, consistent with Gaminde et al. (2014) and Delgado (2024), most questions
(88%) involve final rises (typically L* H%). Final falls are attested in Spanish-dominant
participants only. On the other hand, in the elicitation task final falls are prevalent (63%,
typically L*L%), and only 37% of questions showed a final rise. Our results also show wider
variation in the realization of nuclear pitch accents in the elicitation task, with L+H* present in
15% of the questions analyzed. In contrast, in the reading task L+H* only occurred in 3% of
cases.

In addition, the initial pitch accent was mostly realized as a delayed rise in the reading task
(L+<H*; 77% of cases). A high pitch accent (H*) occurred in 19% of cases, most typically in
Spanish-dominant speakers and monosyllabic wh-words (such as ‘qué’ whar). In contrast, in
the elicitation task delayed rises were less prevalent (55%), with high and non-delayed rising
accents also common (23%, 19%). Our results attest to more variability in the intonation of
wh-questions in Basque Spanish compared with previous studies. Our findings are also in line
with studies on Spanish (Face 2003, Henriksen 2009) and other languages (Cruttenden 2007,
Savino 2012), which show that the specific task used in data collection has an impact on the
intonational contours obtained.
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11. Perception of Japanese consonant length contrasts by advanced learners from
Mandarin-, Mongolian- and Vietnamese-speaking backgrounds
Kimiko Tsukada!, Yurong? and Trang Le?
'The University of Melbourne, *Inner Mongolia University, *Waseda University

Japanese is a so-called quantity language that uses durational variation contrastively for both
vowels (e.g., shite ‘doing’ vs shiite ‘spreading, laying out’) and consonants (e.g., shite ‘doing’
vs shitte ‘knowing’). It is widely acknowledged that length contrast is difficult for non-native
speakers from diverse L1 (first language) backgrounds [1]. The main question to be addressed
in this study is the extent to which the Japanese consonant length (i.e., short/singleton vs
long/geminate) contrasts are processed accurately by highly advanced learners of Japanese
from Mandarin, Mongolian and Vietnamese backgrounds. Unlike Japanese, consonant length
is non-contrastive in the learners’ Lls. However, Mongolian and Vietnamese, but not
Mandarin, permit various consonants in coda position, which leads to a high incidence of
fake/concatenated gemination (as in English one nail, unnoticed [2]). Further, contrastive use
of vowel duration is systematic in Mongolian [3], limited to a few lexical pairs in Vietnamese
[4] and non-existent in Mandarin [5].

Twelve Japanese word pairs (e.g. kato-katto, kako-kakko) were audio-recorded by six (3
males, 3 females) L1 Japanese speakers and presented to the participants via a two-alternative
forced-choice AXB discrimination task. Only tokens with voiceless stops (/t k/) were
considered in this study, because voiced geminates are disfavoured [6, 7] and bilabial
geminates are limited to loan words and onomatopoeic words in Japanese. On average, the
closure durations were 96 ms and 262 ms for singletons and geminates, respectively. The
geminate-to-singleton ratios were 2.7 for alveolars (/t/-/t:/) and 2.8 for velars (/k/-/k:/),
respectively. These values approximately match with the ratios reported in earlier research [8].

Three groups of advanced learners and a control group of native Japanese speakers
participated in the study. The learner groups consisted of 10 Mandarin speakers (Mage = 24.9),
10 Mongolian speakers (Mage = 23.3) and 13 Vietnamese speakers (Mage = 28.6), all of whom
had passed the highest level (N1) of the Japanese Language Proficiency Test. However, this
does not guarantee that the proficiency level was perfectly matched across groups. The
Mandarin and Mongolian groups participated in the study in Hohhot, Inner Mongolia
Autonomous Region, China and the Vietnamese group participated in the study in Tokyo,
Japan. A control group of 10 Japanese speakers (Mage = 21.0) participated in the study in
Eugene, Oregon, USA. All native Japanese speakers were born and spent most of their life in
Japan. Their mean length of stay in the US was 0.4 years (sd = 0.22) at the time of participation.
None of these Japanese speakers participated in the audio-recording sessions. According to
self-report, all four groups of participants had normal hearing. The speech materials
(/(C)VC(C)V/ tokens) were arranged in 200 unique triads (e.g. haka: — haka; — hakkas, where
the subscripts indicate different speakers). The presentation of the stimuli and the collection of
perception data were controlled by the PRAAT program [9]. Excluding the first 8 trials for
practice, the triads contained 96 singleton or 96 geminate tokens intervocalically (underlined
and bolded).

The overall mean discrimination accuracy was 86%, 96%, 91% and 99% for the Mandarin,
Mongolian, Vietnamese and Japanese groups, respectively (Figure 1). Levene’s test for
homogeneity of variance was significant [F(3, 39) = 4.6, p < .01] when all four groups were
included, but non-significant [F(2, 30) = 2.9, p = .07] when the control Japanese group was
excluded, suggesting that homogeneity of variance can only be assumed for the three learner
groups. A non-parametric Kruskal-Wallis test with Group reached significance [°(3) = 20.3,
p <.001, n° = .44]. Bonferroni-adjusted post-hoc tests showed that the control Japanese group
outperformed the Mandarin and Vietnamese groups [p < .05], but not the Mongolian group.
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The Mongolian group was significantly more accurate than the Mandarin group [p < .05], but
not the Vietnamese group. These results are consistent with previous research which reported
L1 influence in Mandarin tone learning for advanced learners from Vietnamese vs American
English backgrounds [10] and suggest that L1 influence may continue to affect the cross-
linguistic processing of Japanese consonant length even for highly advanced learners.
Pedagogical interventions targeting on specific areas of LI1-L2 misalignment may be
additionally beneficial for learners familiar with vowel and/or consonant length contrasts [10].

01 o 2, ——0 0o, o0
90+
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Correct discrimination (%)

501

Mandarin Viethnamese Mongolian Japanese

Figure 1. Overall discrimination accuracy (%) for the four groups of participants. The
horizontal line and the red circle in each box indicate the median and mean, respectively. The
bottom and top of the box indicate the first and third quartiles.
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12. The prosodic status of color ideophones in Kriol: an exploratory study
Gabriela Braga', Jodo Imbatene?, Flaviane Fernandes-Svartman?, Marcia Oliveira’
"University of Lisbon, *University of Sdo Paulo

Ideophones are linguistic elements that constitute an open lexical class of marked words that
depict sensory imagery [1]. Each ideophone only matches one host word and depends on this
host word to compose the meaning. The ideophone itself can never appear alone in the
sentence, and its host word can be a verb, a noun, an adjective, or an adverb. Literature about
ideophones usually defines them as a linguistic mechanism with a similar function to the
intensifier adverbs, although an adverb can appear alone in the sentence and present a meaning
by itself.

In Kriol, a language spoken in Guinea-Bissau, there are three color ideophones, ‘fandan’,
‘wak’, and ‘nok’, that can only follow, respectively, the colors white (‘branku’), red
(‘burmedju’), and black (‘pretu’) [2]. Our goal is to investigate if the color ideophones in Kriol
constitute or not independent prosodic words.

To reach our goal, we elaborated a corpus of 243 declarative utterances with different
phrasing to test: 1) which prosodic cues can be found associated with the ideophones in several
prosodic boundaries; and 2) if there are any differences between ideophones and the intensifier
adverb ‘mal’ (a lot, very) from a prosodic perspective. The data was collected through a
Reading Task with four Guinean speakers (two men and two women), aged between 24-26
years old, native speakers of Kriol among other autochthonous languages (Papel, Manjak,
Mankanya) and Guinean Portuguese. The audio material was segmented and analyzed with
Praat [3]. All data analysis used the theoretical framework of Prosodic Phonology [4], and
Intonational Phonology [5], and the P-ToBI annotation [6].

In Kriol, all prosodic words (PW) head of phonological phrases (PhP) present pitch accents
associated. Besides, the presence of phrasal accents (L7) associated with the right edge of
internal PhPs, and lengthening of the stressed vowel of the PW head of PhP are cues of the
boundary of this prosodic constituent [7].

Our results so far show pitch accents associated with both the prosodic word that conveys
the meaning of the color (PW/color]) and the ideophone that follows that PWicolor], regardless of
whether the right edge of the ideophone matches the boundary of a PhP (Fig. 1) or the IP
boundary. Furthermore, the pitch accent associated with the ideophone usually presents the
L*+;H configuration, being the peak of the intonational contour.

Thus, the pitch accent associated with the ideophone together with the stressed vowel
lengthening of the PWieolorj that precedes it are cues that ideophones may constitute
independent PhPs from the PWs they established a complementary relation with. The
possibility that the ideophone may be being produced with prosodic focus is a hypothesis yet
to be investigated, but that also reinforces that the ideophone constitutes a PhP by itself.
Furthermore, ideophones show similar intonational behavior such as the one found for the
intensifier adverb that appears in the same position within the utterance and in the same
complementary relation with the PW(color] they follow, which seems to confirm the hypothesis
that color ideophones, although unable to form an utterance alone, behave as a prosodic word.
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Figure 1. Sentence “No medi muru pretu nok na fera” (We are afraid of the darker “black”
sorcerer from the market), showing the prosodic cues associated with the color ideophone.
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13. Segmental pre-nuclear peak alignment in two Mexican Spanish ethnolects
Gilly Marchini, Jeremy Steffman
University of Edinburgh

This paper employs a bottom-up, data-driven approach via clustering to examine variation
in pre-nuclear peak alignment across two Mexican Spanish ethnolects: Afro-Mexican Spanish
(AFS), and Altiplateau Mexican Spanish (AMS). Whilst pre-nuclear peak alignment varies
according to focus in AMS (tonic peaks in broad focus, post-tonic peaks in narrow) [1], pilot
analysis of AFS highlights variability according to the segmental string: broad focus peaks
align at the end of vowel + /n/ sequences regardless of whether segments are hetero- or
tautosyllabic [2], [3]. We expand this analysis, examining peak offset according to focus, the
segmental string and dialect. We consider whether patterns are unique to AFS and the nasal, or
can be expanded to other similar sounds, e.g., /1/.

11 participants from each community read aloud 12-syllable sentences containing target
words in broad and narrow focus. The target syllable contained the tonic vowel /a/ preceding
/N, /n/, or /s/ (C1). Syllable aperture was manipulated through the inclusion of /t/, e.g., manto
(/'man.to/, ‘cloak’) vs mano (/'ma.no/, ‘hand’). Target words received the 3rd and penultimate
pitch accent. FO was sampled at 20 time-normalised intervals within each syllable, totalling 40
across the tonic and post-tonic syllable. FO trajectories were z-scored within speaker and
processed by K-Means clustering for time-series data [4], [5]. Clusters with a rising shape were
subset from the data and passed through the clustering model again to examine the factors
conditioning pitch shape and peak alignment in rises (AFS, N = 737; AMS, N = 943).

For both dialects, K-Means identified two rises: Cluster A with a tonic peak, and Cluster B
with a post-tonic peak (Figure 1). Descriptively, segmental effects emerge for both dialects.
For AFS, Cluster A represents 58.53% of peaks in broad focus /V1.t/ and Cluster B 58.82% of
peaks in /V.IV/. For AMS, Cluster B accounts for the majority of rises in /VL.t/ and /Vn.t/
(66.66% & 56.25% respectively) in broad focus. For both dialects, clusters were evenly
distributed across /Vs.t/ and /V.sV/ environments (Figure 2). Interestingly, these effects failed
to reach statistical significance in either dialect. Instead, significant syllabic effects emerged
for AFS, with Cluster A more likely in closed syllables than open across C1 (t = -2.230, p
<.05). Cluster A was also more likely in narrow focus than broad for both dialects (p <.001).

Experimental data reveals that whilst segmental effects emerge, these are not statistically
significant in either dialect. Instead, dialects differ in the role of syllable, with tonic peaks more
likely in closed syllables than open for AFS, but not AMS. Both dialects exhibit significant
focus effects, with tonic peaks more likely in narrow than broad focus. In this way, AFS shows
a double effect: peak alignment is affected by both syllable aperture and focus. We postulate
that this is attributable to differences in syllable duration between dialects. It may be that closed
syllables are longer than open in AFS, such that they provide sufficient phonetic material for
the peak to continue rising [6], [7]. These differences may not be as pronounced in AMS, hence
invariant peak alignment patterns occur. We propose further analysis of the durational
properties of vowel and C1 segmental units to test this, with further GAMM and FPCA analysis
(as in [8], for FPCA) to ascertain where precisely on the segmental string peaks align, and
whether significant differences emerge between the clusters. We further highlight the need for
speaker-specific clustering, since statistical models point to speaker-specific partitioning of
trajectories between the clusters which may be overriding segmental trends. Regardless,
preliminary data provides promising evidence of previously undocumented interactions
between syllable organisation and peak alignment in an overlooked variety of Spanish.
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14. L1-Specific cue-weighting and adaptation in L2 prosodic processing: Evidence from
Dutch and Chinese learners’ processing of English prominence
Yiran Ding, Yiya Chen
Leiden University Centre for Linguistics, and Leiden Institute for Brain and Cognition,
Leiden University

To comprehend speech, listeners must establish stable speech representations while also
flexibly adapting to variability in the speech signal (Holt & Lotto, 2006; Baese-Berk et al.,
2022). However, it remains unclear how listeners’ first language (L1) influences these
processes in the context of second language (L2) prosodic processing. This study addresses this
question by comparing how Dutch and Chinese learners of English perceive and adaptively
process prosodic prominence in English, investigating both their L2 speech representations and
perceptual adaptation mechanism.

We employed a cue-weighting paradigm with two forced-choice identification tasks (Jasmin
et al., 2023). Twenty-four Chinese learners and twenty-nine Dutch learners of English took
part in two tasks. The first task assessed the listeners' baseline perceptual weights of
fundamental frequency (F0) and duration for English prosodic prominence. Participants were
presented with stimuli manipulated and synthesized using STRAIGHT (taken from Jasmin et
al., 2021), each comprising seven steps of both FO and duration to create a two-dimensional
speech continuum. The second task investigated learners' perceptual adaptation strategies.
Participants underwent the sequential exposure of two distinct listening blocks: a canonical
block reflecting naturalistic prosodic patterns of English prominence, a reversed block where
inherent FO-duration correlation of English prominence was flipped to create an artificial
“accent”.

Bayesian hierarchical modelling was implemented using Bambi (Capretto et al., 2020) to
analyse the response data. The model incorporated both group-level and individual-level
parameters with weakly informative priors. Our results firstly revealed distinct language-
specific patterns in L2 prosodic processing. Chinese learners predominantly relied on pitch
cues when judging English prosodic prominence (mean = 0.531, HDI [0.355, 0.703]), likely
due to the lexical tonal nature of their native language. In contrast, Dutch learners showed
greater sensitivity to duration cues than the Chinese group (mean =0.112, HDI [0.002, 0.219]),
suggesting a preference for temporal cues in prominence judgment.

Furthermore, our findings indicate an influence of L1 on adaptive cue-weighting
mechanisms. Chinese learners partially replicated the cue re-weighting patterns of native
English listeners by down-weighting the duration in response to accented speech, suggesting
that their pitch-related processing experience in L1 may support the development of English
native-like adaptation mechanisms in L2 prosody. Conversely, Dutch learners displayed a
different adaptation pattern by down-weighting the pitch cue when encountering acoustic
variability. This suggests they were developing a cue re-weighting strategy to cope with input
variability, likely aligned with their L1 preference for duration cues.

Additionally, individual variation was observed within both language groups, with some
learners exhibiting more native-like adaptation patterns than others, highlighting individual
differences in L2 prosodic learning.

Conjointly, our findings demonstrate possible influence of L1 on L2 prosodic prominence
processing. The consistent patterns observed - Chinese learners' reliance on pitch cue and
Dutch learners' preference for duration cue - highlight how listeners with different L1s may
develop different initial cue weights in their L2 speech representations, which further affects
the adaptive re-weighting of cues during online L2 speech processing.
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Figure 1. Main result of task 1: Forest plot of posterior probability of each parameter in
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Figure 2. Main result task 2: Violin plots show the (shift) difference of posterior probability
of pitch and duration across different exposure blocks (Canonical Block in blue, Reversed
Block in red) and L1s (Chinese and Dutch groups).
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15. Perception of English fricative contrasts by L1 Spanish and L.1 Portuguese learners
Ellen Deemer Pérez, Miquel Simonet
University of Arizona

This study examines the perception of English fricatives /s z J/ among L1 Portuguese and
L1 Spanish speakers, focusing on the relative perceptual sensitivity of ESL learners to the
voicing (/s/-/z/) and place of articulation (/s/-/[/) contrasts. While Portuguese shares with
English its fricative inventory, Spanish lacks both /z/ and /f/. This study explores the extent to
which overlap between the phonemic inventories of the L1 and the L2 enhances (or hinders)
perceptual development and word learning and whether learners are more sensitive to place
than to voicing distinctions, or vice versa, when both are novel.

40 L1 Spanish speakers from Mexico, 39 L1 Portuguese speakers from Portugal, and 36 L1
English speakers from the United States (as “controls™) were recruited online. Participants
completed an ABX perceptual discrimination task and a two-alternative forced choice
perceptual identification task with real words. Stimuli consisted of bi-syllabic minimal pairs
with fricatives in word-initial (I say sink/zinc again) or word-final positions (I say ice/eyes
again). Stimuli were recorded and played in the context of a constant carrier phrase: / say
again. This ensured that all target fricative sounds, whether word-initial of word-final, were
intervocalic. Contrast conditions included /s/-/[/, /s/-/z/, and /s/-/f/ (as control). Participants also
completed three English proficiency assessments: two vocabulary-size tasks and a cloze task
([1], [2])- This allowed us to correlate their English proficiency with their phonetic behaviour
as captured by our offline perceptual experiments.

Results revealed that L1 Portuguese listeners accurately discriminated fricative contrasts,
showing high sensitivity to both voicing and place distinctions. Performance in the word
identification task was also highly accurate. Interestingly, these findings suggested that both
perceptual discrimination and word learning were robust in this learner sample, at least when
measured with these offline tasks. L1 Spanish listeners, on the other hand, struggled with the
/s/-/z/ contrast, with accuracy only slightly above chance, but were more accurate with the /s/-
/f/ contrast. This was true for both the discrimination and identification tasks, and it suggests
that obstructed perceptual development may hinder word learning.

The performance difference between the learner groups suggests that the phonological
inventory of the L1 shapes how listeners perceive fricatives in an L2, including not only
discrimination but also word learning. At this juncture, this is hardly surprising, as these
findings come to corroborate many similar ones with various populations and phonemic
contrasts. Most relevantly, however, the findings also suggest that learners who lack both /z/
and /[/ may have a harder time with one than with the other. For this population, acquisition of
the voicing contrast seems harder than that of the place contrast. In our discussion, we consider
several potential explanations for our finding, and we obviously conclude that not all novel
phonemes or phonemic contrasts are equally challenging.

Follow-up research being conducted as of the writing of this abstract focuses on the
perceptual exploitation of these perceptual patterns during online lexical processing. An
auditory lexical decision task with sound substitutions is being run. Nonwords were created by
swapping one phoneme with another critical one: pre[s]ident rather than pre[zlident, ba[z]ic
rather than ba([slic, fa[s]ion rather than fa[[]ion, and ma[[]ive rather than ma[s]ive. Inaccurate
word-endorsement (accepting a nonword as word) rates and response times are to be obtained
and measured. The results of this task will corroborate the extent to which perceptual and
lexical development are interdependent. We postulate that even L1 Portuguese learners will
experience major difficulties with this task (e.g., [3]). While we intend to report on all three
experiments, we can confirm that, as of the writing of this abstract, we have perceptual data for
two offline experiments (ABX, 2AFC) and a total of 115 listeners.
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Figure 1. (a) Estimated marginal means (means and 95% CI) from multilevel logistic
regression model with Accuracy (proportion correct) as response and Condition and L1 Group
as predictors, data from 2AFC task; (b) Estimated marginal means (means and 95% CI) from
multilevel logistic regression model with Accuracy (proportion correct) as response and

Condition and L1 Group as predictors, data from ABX task.

[1] K. Lemhofer and M. Broersma, “Introducing LexTALE: A quick and valid lexical test for
advanced learners of English,” Behav. Res. Methods, vol. 44, pp. 325-343, 2012.

[2] A. Tremblay, “Proficiency assessment standards in second language acquisition research:
‘Clozing’ the gap,” Studies in Second Language Acquisition, vol. 33, pp. 339-372,

2011.

[3] M. Amengual, “The perception of language-specific phonetic categories does not guarantee
accurate phonological representations in the lexicon of early bilinguals,” Appl.
Psycholinguist., vol. 37, pp. 1221-1251, 2016.
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16. Investigating the neural processing of regional and foreign accents
Darya Klymenko!, Nadege Bault!, Julien Besle!, Jeremy Goslin!, Nina Kazanina?, Caroline
Floccia'
IUniversity of Plymouth, UK, *University of Geneva, Switzerland

The aim of this pre-registered fMRI study is to investigate whether regional (native) and
foreign (non-native) accents in English are processed differently by the brain of native English
speakers. Regional and foreign accents are different in nature, with foreign accents having
greater within-speaker variability in the way vowels are realised (Laturnus, 2020), as well as
often introducing phonemes unfamiliar to the listener (Wells, 1982). To date, ERP evidence
points to a qualitative difference in the neural mechanisms for the processing of regional and
foreign accents (Goslin et al., 2012; Thomas et al., 2020). A proposed explanation for this is
that while the unfamiliar features of a regional accent are “filtered out” before lexical selection,
foreign-accent processing relies on top-down mechanisms from the lexical level (Goslin et al.,
2012).

fMRI studies on perception of regional (eg. Adank et al., 2011; 2012; Hernandez et al.,
2019) and foreign (Callan et al., Yi et al., 2014) accents found partial overlap in active brain
regions. However, due to methodological differences, a between-study comparison of
activation for regional vs. foreign accents does not yield a conclusive answer. Therefore,
distinct neural processing is plausible but should be investigated with a direct comparison. We
collected fMRI data from 30 English-speaking monolinguals from the South-West of England
with no reported everyday exposure to other accents. These participation criteria were chosen
to control for participants’ familiarity with the accents used in the experiment. In an event-
related design, participants heard grammatically correct sentences read either by speakers for
whom English was not a first language (foreign condition), native speakers from outside of the
South-West of England (regional condition), and native speakers from the South-West of
England (home condition used as a control). Each condition was represented by sentences
spoken by ten speakers, each with a different accent in the FOREIGN and REGIONAL
conditions. Participants engaged in a go/no-go semantic task based on the content of the
sentences to ensure attention. We also collected online ratings of the stimuli from 30 additional
participants from the South-West of England, measuring subjective intelligibility, objective
intelligibility, strength of accent and prestige associated with the accent. Differences between
the foreign-accent and regional-accent stimuli were found for all these dimensions. Controlling
for these differences, we predict that the REGIONAL — HOME and the FOREIGN — HOME
contrasts will show activity in partially overlapping, but distinct brain networks. Based on
previous literature, we expect to see increased activity in the temporal lobe regions, such as the
STG or the STS, for the REGIONAL — HOME contrast, since those areas are associated with
phonological processing (Adank et al., 2011; Hickock & Poeppel, 2007). On the other hand,
we expect the FOREIGN- HOME contrast to show increased activity in the areas associated
with more complex top-down processing (Hickock & Poeppel, 2007), such as the frontal lobe
(Yietal., 2014) and potentially motor regions (Yi et al., 2014; Callan et al., 2014).

The pre-registration of the study can be found on OSF: https://osf.io/x9¢jp

[1] Adank, P., Davis, M. H., & Hagoort, P. (2012). Neural dissociation in processing noise and
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[2] Adank, P., Noordzij, M. L., & Hagoort, P. (2011). The role of planum temporale in
processing accent variation in spoken language comprehension. Human Brain
Mapping, 33(2), 360-372. https://doi.org/10.1002/hbm.21218
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17. Incidental learning of non-native tone sandhi by tonal and non-tonal L1 speakers
Xinbing Luo, Brechtje Post, John Williams
Department of Theoretical and Applied Linguistics, University of Cambridge

Tone sandhi, the phonologically and morphosyntactically context-dependent alteration of
tones [1], is a prominent feature in tonal languages like Mandarin. Acquiring these tonal
alternations can be particularly challenging for second language (L2) learners, as it requires
both accurate tone perception and the ability to apply phonological rules that are not always
explicitly taught. While previous studies have shown that native speakers of tonal languages
and non-tonal languages may differ in tone discrimination, categorisation, and production (e.g.,
[2], [3]), it is unclear whether this distinction extends to the learning of tone sandhi patterns
(for production study see [4]). Moreover, the role of phonetic motivation—whether certain
sandhi patterns are more learnable due to their natural phonetic grounding—remains an open
question (see [5] for a review). To address these gaps, the current study investigates whether
incidental exposure alone is sufficient for both tonal and non-tonal speakers to acquire
Mandarin tone sandhi patterns and whether prior tonal experience and phonetic motivation
influence the success of this learning.

Forty-four native Cantonese speakers and forty-four native English speakers were recruited
and randomly assigned to the Cantonese/English Experiment Groups (CExp/EExp) and
Cantonese/English Control Groups (CC/EC). They first completed a citation tone AXB
discrimination task (including 36 trials), which was designed to test if both groups could
accurately distinguish relevant tonal contrasts. Following this, participants in the experiment
groups proceeded to an incidental exposure phase (including 60 trials) in which they were
presented with pseudowords observing Tianjin Mandarin tone sandhi rules (phonetically
motivated: T3T2, T3T4; phonetically unmotivated: T3T3) without being informed of these
rules as well as sandhi-irrelevant pseudowords (T2T4, T4T2), mimicking natural language
exposure and reducing conscious focus on tone manipulation, while the control groups skipped
the exposure phase. This exposure phase was designed to simulate real-world incidental
learning conditions, in which L2 learners encounter novel linguistic patterns without explicit
instruction. After exposure, participants completed a two-alternative forced-choice (2AFC)
task, where they selected the likely correct pronunciation between two tonal options, assessing
their ability to apply tone sandhi rules to both familiar and novel word pairs (60 trials in total).
To gauge the level of conscious awareness of the rules, participants were asked to attribute
their responses to one of four categories: guess, intuition, memory, or rule. This attribution
approach provided a means to distinguish between implicit and explicit knowledge, as higher
accuracy in responses attributed to intuition or guess would indicate implicit learning [6].

The results indicated that both tonal and non-tonal L1 speakers successfully distinguished
the citation forms of the target tones, with no observed correlation between their performance
in the AXB task and the subsequent 2AFC task. Both tonal and non-tonal L1 speakers were
able to incidentally acquire tone sandhi knowledge, with native Cantonese speakers achieving
significantly higher overall accuracy and higher accuracy on sandhi-irrelevant items (see
Figure 1). While both implicit and explicit knowledge of sandhi rules emerged, explicit
awareness did not substantially boost accuracy (see Figure 2). However, phonetic motivation—
whether a pattern was phonetically grounded—had minimal influence on learnability,
indicating that perceptual salience may not universally impact tonal learning as expected. These
findings offer insights into the cognitive mechanisms of L2 tonal learning, underscoring the
role of incidental exposure in the acquisition of complex phonological rules. This study
suggests that incidental learning enables effective sandhi acquisition across different language
backgrounds, with potential applications for immersive, meaning-based approaches to teaching
tonal languages.
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18. L’occitan de I’avenidor. Towards a description of the New Speaker variety of
Occitan
Daniela Miiller!, Raféu Sichel-Bazin?, Arvéi Lieutard?
ILMU Munich, *Universitat Joan Jaurés Tolosa, *Universitat Pau Valéri Montpelhiér

In the near future, Occitan in France will be spoken primarily by individuals who were raised
in French-speaking households and who have acquired Occitan through school or adult
education. The project L ‘occitan de I’avenidor aims to analyse New Speakers of Occitan and
the emerging Occitan variety they speak.

Occitan is a Gallo-Romance language historically spoken across much of what is now
Southern France. Its rapid decline in the 20" century followed several centuries of increasing
bilingualism across the region.

The project is currently in its pilot phase. For this stage, we recruited 15 participants who
are native speakers of French and learned Occitan as a second language (L2) at the
Departament d’occitan of the Universitat Pau Valeri Montpelhier. Participants completed
picture descriptions and story narration tasks in both Occitan and French. Recordings were
transcribed and pre-segmented in Praat [1] and further processed in R [2] using the emuR
package [3]. All recordings were segmented into sounds, syllables, and words, and annotated
at the segmental, syllabic, lexical, and metrical levels. In addition, we collected accent
judgement data on participants’ French productions from a large sample of native French
speakers, and we plan to collect comparable data for the Occitan recordings.

To understand the relationship between the participants’ L1 French and their L2 Occitan,
we analyse both language varieties:

French L1: Our analysis of the speakers’ L1 French data aim at (1) determining the progress
of accent levelling towards standard French in our speaker sample, and (2) identifying the
weight of previously described characteristics in the perception of Southern French. Our
analysis of participants’ L1 French focuses on (1) assessing the extent of accent levelling
towards Standard French, and (2) evaluating the perceptual salience of linguistic features
previously described for Southern French [4]. The Southern French accent largely results from
phonological transfer from Occitan, which was the majority language in the region’s
historically rural population. In our analysis, we examine both features associated with Occitan
substrate influence—such as (a) regular realisation of e muet (schwa) and its potential backing,
(b) partial orality of nasal vowels and their consonantal endings, (¢) conditioned alternation of
mid vowels, and (d) the presence of lexical stress—and indicators of levelling, such as (e) the
increasing aspiration of plosives in various word positions.

Occitan L2 or New Speaker Occitan: For participants’ L2 Occitan, we expect phonetic
interference and/or phonological transfer from French, mirroring the historical transfer process
that gave rise to the Southern French accent. To date, no phonetic studies of New Speaker
Occitan exist. Our goals are therefore to (1) describe this emerging variety for the first time,
including its internal variation, and (2) assess the direct influence of participants’ L1 French
on their Occitan productions. In particular, we analyse: (a) the centralisation of final unstressed
[0], etymologically and functionally related to word-final French e muet, (b) nasalised vowels
before nasal consonants, which should be oral in Occitan, (¢) the transfer of allophonic mid-
vowel alternation despite a phonological contrast between mid-high and mid-low front vowels
in stressed syllables, (d) the realisation of word-level stress and its potential shift to phrasal
stress, as in French, and (e) the aspiration of plosives as in French.

Together with sociolinguistic interviews conducted with our participants, we also aim to
gain insight into the sociophonetic factors conditioning the emergence of this particular New
Speaker variety. In doing so, the project seeks to contribute to a deeper understanding of
language acquisition processes in contexts of asymmetrical language contact.
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1. A longitudinal study of perception and production of L2 Spanish stops and the role of
individual differences
Xiaotong Xi!, Christine Shea?, Peng Li?
IShandong University of Finance and Economics, °University of lowa, *Basque Center on
Cognition, Brain and Language

Flege’s Speech Learning Model [1] suggests that increased second language (L2)
experience can improve perception and production of non-native sounds, but findings on the
role of study abroad (SA) in L2 sound learning are mixed, with some studies showing positive
effects (e.g., [2]) and others reporting null effects (e.g., [3]). Furthermore, most research has
examined the role of SA at the group level, yet individual differences may largely account for
the effects of SA on L2 sound learning, especially concerning fine-grained phonetic details at
the sub-phonemic level. One such case is the voice onset time (VOT) of stops. While Mandarin
stops contrast in aspiration, Spanish stops contrast in voicing. Mandarin-speaking learners of
Spanish tend to assimilate Spanish voiced stops to unaspirated stops, even among advanced
learners with long-term residence in Spain [4]. This study explores whether SA improves
learners’ perception and production of Spanish stops (RQ1), and investigates how individual
differences in auditory processing ability for duration (AP) and L2 use mediate the SA effects
(RQ2).

Thirty Mandarin-speaking female learners of Spanish (“Chinese students”) were recruited.
They had received an average of 4.17 years of formal Spanish instruction in China. Upon their
arrival in Spain for one-year master’s programs instructed in Spanish, their proficiency ranged
from intermediate to advance levels according to the DELE test. Perception and production of
Spanish stops were tested at two time points: upon their arrival (pre-SA) and after one year
when they were to finish the master program (post-SA). To provide baseline data, 19 female
native speakers of Peninsular Spanish (“Spanish natives”) completed the same perception and
production tasks once. In the perception task, participants identified stops in three continua
(/v/-Ip/, /d/-/t/, and /g/-/k/), with the VOT ranging from —60 ms to 60 ms in 13 steps. Each
stimulus was repeated four times. For the production task, participants read short dialogues
embedding six Spanish stops in sentences in 2 position (sentence-initial vs. non-initial) x 2
speech prominence (prominent vs. non- prominent) X 2 stress (stressed vs. unstressed)
conditions. As individual measures, at T1, Chinese students completed an auditory duration
discrimination task [5]; and at T2, they reported their Spanish use in listening and speaking
throughout the immersion period [6].

The key findings are as follows. On the group level, SA led to a shallower perceptual
categorization slope for the /d-t/ contrast at post-SA than at pre-SA but did not show significant
effects on the /b-p/ or /g-k/ contrasts (Fig. 1). Besides, we did not observe significant changes
in the perceptual boundary. Regarding production, SA did not show a significant change in
VOT values for any of the three contrasts, leading to significant differences from Spanish
natives at both tests (Fig. 2). While Spanish natives could produce voiced and voiceless stops
with distinct VOT values, Chinese students assimilated the two. On the individual level, for
perception, we found that the AP of duration significantly mediated the SA -effects.
Specifically, Chinese students with better AP showed steeper perceptual slopes for all three
stop contrasts after immersion (Fig. 3). In terms of production, we found that Chinese students
with greater L2 use related to speaking produced reduced VOT values for voiced stops after
immersion.

These findings suggest that, at group level, experienced L2 learners show non-native
perception and production patterns, and SA experience does not facilitate their L2 sound
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acquisition. However, the effects of SA are mediated by aptitude and experiential factors at the
individual level. Specifically, domain-general auditory processing abilities in subtle acoustic
signals (e.g., duration) mediates the SA effects on establishment of new phonemic contrasts.
Moreover, the quantity of L2 input during SA can mediate the SA effects on the fine-grained
phonetic details in speech production. The current results call for the need to revisit previous
findings on the role of SA in the development of speech sounds by focusing on individual-level
factors.
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Figure 1. Perception: Chinese students’ stop categorization on three VOT continua (/b-p/,
/d-t/, and /g-k/) before and after SA, in comparison with Spanish natives. Blue lines show
group-level means, while grey lines show individual data.
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Figure 2. Production: Boxplots showing Chinese students' VOT for three stop contrasts (/b-
p/, /d-t/, and /g-k/) before and after SA, in comparison with Spanish natives.
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2. Are rhythmic differences relevant in the perception of L2 Portuguese?
Marisa Cruz, Chao Zhou
University of Lisbon

Rhythmic patterns may change as a function of L2 proficiency (e.g., [1]). However, such
change in L2 rhythm production may not be perceptually identified by native listeners of the
target language ([2, 3]), questioning the relevance of speech rhythm at the interplay of prosodic
cues in L2 speech.

In this study, we assessed whether native listeners of European Portuguese (EP), which
displays a mixed rhythmic nature ([4]), can perceptually detect the rhythmic difference in L2
Portuguese spoken by L1-Mandarin (syllable-timed — [5]) learners with different proficiency
levels (intermediate — INT, and advanced - ADV). Although a previous production study
reported that the L2 Portuguese rhythm by L1-Mandarin learners develop from more syllable-
timed patterns to more target ones ([6]), it remains unclear whether EP native listeners are
sensitive to such L2 rhythmic development.

An AX discrimination task was set up following [7] and performed by 25 EP native listeners
(aged 19-65). L2 speech samples were first selected from a corpus by [8], who recorded 61 L1-
Mandarin learners (30 advanced and 31 intermediate) reading the Portuguese version of “The
North Wind and the Sun”. We recorded the same text by 10 EP native speakers (NAT). These
speech materials were then segmented into IPs and low-pass filtered at a frequency of 400Hz.
The FO contour was flattened in order to eliminate intonational cues from the signal. EP
listeners were told that they would be listening to acoustically modified sentences of 3 different
exotic languages: Vedda (L1 Portuguese), Waigali (L2-INT Portuguese), and Zazaki (L2-ADV
Portuguese). After the familiarization phase in which they listened to 4 sentences of each group,
isolated and in same/different pairs, and had to perform on 14 discrimination trials with
feedback, the participants performed on 30 trials without feedback (6 same trials, 12
intermediate-native and 12 advanced-native trials) in the test phase.

As illustrated in Figure 1, Portuguese native listeners were better at discerning the rhythmic
difference in the intermediate-native group than that in the advanced-native group. This was
confirmed in a mixed-effects linear regression on D-prime scores (b=0.44, 95%CI1[0.27 , 0.61],
p<.001). We further explored which rhythmic metrics (%V - proportion of vocalic intervals
and deltaC - duration variability of consonantal intervals — [9] —, and their rate-normalized
versions VarcoV and VarcoC — [10]) account for our perceptual results. Mixed-effects logistic
regressions revealed a significant effect of VarcoV and VarcoC on EP native listeners’
discrimination accuracy.

Different from prior perceptual studies ([2, 3]), these results show that native listeners of the
target language are sensitive to the development of L2 speech rhythm, and their rhythmic
discrimination is predicted by rate-normalized durational variability in L2 Portuguese produced
by learners’ different proficiency levels.
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Figure 1. Proportion of correct responses per condition: Native-Advanced L2 and Native-
Intermediate L2.
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3. Learning second language lexical tone discrimination: how is incremental cue
training modulated by task difficulty?
Yanyu Li, Laurence White, Ghada Khattab
Newcastle University

Learners’ first languages (L1) affect their perceptual sensitivity to acoustic cues relevant to
meaningful second language (L2) contrasts [1]. Some L2 training methods attempt to change
listeners’ perceptual cue weighting, e.g., using exaggeration of acoustic dimensions to direct
attention to underweighted cues [2]. Such methods have largely focused on segmental cues:
here we test their efficacy in the tonal domain, specifically for learning lexical tone in languages
where F(0 direction is a primary cue (e.g., Mandarin). Speakers of non-tonal languages (e.g.,
English) have been shown to be less perceptually sensitive than L1 speakers to F(0 direction
cues (e.g., in identification tasks) [3]. Here we test the effect of incrementally exaggerating F0
direction in tone discrimination training. Previous segmental studies [4, 5] found advantages
of cue exaggeration over natural stimuli in difficult training contexts: thus we also attempted
to manipulate task difficulty by varying F0 height for one training group, but not the other.

We trained and tested 166 L1 English listeners on four pseudo-tones synthesised based on
Mandarin, and primarily contrasting on F0 direction (Fig. 1). Using a 2x2 design, we varied
both Training Type (Incremental vs Fixed) and FO Height (No variability Nv vs With height
variation Wv). In the Nv condition (N=86), all tonal stimuli had the same tonal 0 onset values
per speaker; in the Wv condition (N=80), onset F( values for each tonal stimulus varied both
within and between trials, whilst tonal slopes remained unchanged. Participants in the two F0
height variability conditions were randomly assigned into incremental and fixed training
groups. The Incremental group was trained on tonal stimuli (high-rising 45 vs high-falling 41)
where F0 movement relevant to rising/falling was exaggerated at training outset and reduced
blockwise (Fig. 1). The Fixed group was trained on baseline tonal stimuli of the same tone pair
(i.e., the same pseudo-tones as the final training block for the Incremental group: Fig. 1). In
pretest and posttest, both groups were tested on an untrained tonal contrast level 44 vs falling-
rising 425. Each testing/training trial consisted of an ABX task (Instruction: Is Sound X the
same as Sound A or Sound B?), with visual feedback (correct/incorrect) in training blocks only.

Test and training data were analysed separately. Response accuracy was analysed through
mixed-effect logistic regression models, with fixed effects of Training Type (Fixed &
Incremental), FO Height (Nv & WYy), and an ordered factor of Block (training 1, 2, 3; pretest
& posttest). There were by-participant and by-syllable random intercepts, and a block-by-
participant random slope. Effects were tested via likelihood ratios in backwards model
comparison. For training blocks (Fig. 2 left), the Incremental group were more accurate than
the Fixed group, ¥2(1) =21.77, p <.001. Additionally, the effect of /0 Height, ¥2(1) = 14.15,
p <.001, indicated lower accuracy for the variability group (Wv). There was also an effect of
Block, y2(2) =10.86, p =.004, and a Training Type x Block interaction, ¥2(2) =34.25, p <.001.
Pairwise tests showed that accuracy decreased over blocks for the Incremental group, but
increased for the Fixed group. For test blocks (Fig. 2 right), there was likewise lower accuracy
for the F0 Height variability (Wv) group, ¥2(1) =28.19, p <.001. Accuracy improved by Block
(pretest to posttest), ¥2(1) =28.19, p <.001. Finally, model coefficients showed a F0 Height x
Block interaction over the test blocks, ¥2(1) = 28.19, p < .001, was due to a smaller
improvement in the Wv group, f =-0.25, SE=0.1, p=.01.

Both tone training methods (Fixed vs Incremental) improved discrimination, but the
perceptual boost in Incremental training was not sustained when exaggeration was removed.
Moreover, there was no boost to incremental training with greater /0 Height variability.
Ongoing work is examining whether the immediate perceptual boost from cue exaggeration
can be reinforced and sustained given multiple separate training sessions.
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Figure 1. The four pseudo-tones represented in Chao-digits [6]. High-rising 45 and high-
falling 41 (shown with levels of exaggeration for the Incremental group) were used in training
blocks, Level 44 and falling-rising 425 in test blocks.
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Figure 2. Raw data on average accuracy (%) by Training Type (incremental & fixed) and
F0 Height (Nv & Wv) in training blocks (training 1, 2, 3) (left) and test blocks (pretest, posttest)
(right). Error bars indicate 95% confidence interval for the sample mean.
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4. Obstruent Coarticulation Patterns of Ukrainian Speakers’ L1 and L2
Production: An Ultrasound Study
Maiia Bulakh, Daniel Pape
McMaster University, Canada

This project aims to examine how Ukrainian speakers differ in their obstruent coarticulation
patterns comparing the languages Ukrainian (L1), Russian (a language almost all Ukrainians
are highly proficient and use daily) and L2 English. This study is a continuation of [1] where
we showed that L2 English /g/ is produced more fronted compared to both Ukrainian and
Russian /g/, and that L2 English /h/ is produced with significantly lower tongue positions
compared to native counterpart Ukrainian /f/. In this paper we present coarticulation
comparisons, using articulatory ultrasound imaging, for /h x g/ in high /i u/ and low /a/ vowel
contexts. The aim is to show (1) how different Ukrainian speakers vary in their consonantal
tongue body positions when influenced by different following vowel contexts and (2) to
compare the three described languages by speaker.

Method: We recorded Ultrasound articulation data (MicroUltrasound with convex 2-4Mhz
transducer) and combined acoustics (Sennheiser ME63, Focusrite Scarlett) for the posterior
consonants /f x g/ (Ukrainian), /x g/ (Russian) and /h g/ (English) for seven Ukrainian speakers
(6 native, 1 heritage [HP]) for initial consonant position in /a i u/ vowel contexts in three
repetitions in the soundproof booth at the Phonetics lab. The three languages were presented in
blocks to the speakers (Ukrainian first, Russian last) on a computer screen with corresponding
orthography prompts. We used the language background questionnaire, so speakers self-
assessed their language skills and proficiency. Tongue contours were recorded using AAA
software (v. 221.0.1) and traced using the DLC spline algorithm MobileNet 1.0 (v1.1.0)) at the
articulatory phoneme midpoint with a following manual (fan shape) correction for algorithm
errors and hyoid/mandible correction. Data was then further analyzed and plotted using polar
SSANOVAs [2].

Results: All seven speakers showed consistency for producing all obstruents in a more
fronted place of articulation when followed by the high front /i/ vowel for all languages.
However, the high back vowel /u/ context did not lead to a more posterior place of articulation
(for none of the speakers and languages in all /x h g/ productions), see Figure 1 for two
examples.

With respect to differences in obstruent identity and language, we observe, for all three
languages, that the voiced velar plosive /g/ is significantly less coarticulated compared to both
(velar and glottal) fricatives /x h/. When comparing languages, it was observed for each speaker
that there was no difference in coarticulation patterns for their L2 English /h/ compared to the
native /fi/, for none of the three vowel contexts. The same consistent result (i.e. no difference
between languages) was found when comparing Russian versus Ukrainian /x/ phonemes.

Finally, with respect to speaker variability, we find that three of the seven speakers (MB,
NT, OG) do not show any coarticulatory differences for Ukrainian and L2 English /g/, however
they show consistent coarticulation differences for their Russian /g/ productions (see Figure 2).

Conclusion: We found strong speaker variability for the coarticulation patterns for the velar
stop, but no observable differences for the /h x/ fricatives comparing the three languages for
each speaker. Furthermore, all Ukrainian speakers show consistent anterior articulation
patterns when obstruents are followed by high front vowels, but no consistent posterior
coarticulation for high back vowels. One possible reason for this difference could be that /u/ in
Ukrainian is described as more centralized /4/ position (see formant plots in [3]), similar to
some American English dialects and/or sociophonetic varieties [4].

167



90° — h_ukr_i 90° — x_ukr_i
h_ukr_u
h_ukr_a

X_ukr_u
Xx_ukr_a

Figure 1: Coarticulation patterns for the Ukrainian phoneme /h/ for speaker HP (left), and
Ukrainian /x/ for speaker NT (right). Vowel context is coded in colours (blue = /i/. purple =
/u/, orange = /a/)/.
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Figure 2: /g/ coarticulation patterns for speakers NT (upper panels) and OG (lower panels).
English, Ukrainian and Russian language productions are shown in the left, middle and right
columns, respectively. Vowel context is coded in colours (blue = /i 1/ and, purple = /u/, orange

= Ja))/.
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5. (Dis)fluency across languages and in L2: The case of Italian learners of German
Loredana Schettino', Simona Sbranna?, Marta Maffia®
'Free University of Bozen, *University of Cologne, *University Orientale of Naples

In the CEFR [1], disfluencies are considered fluency-disrupting and their type and frequency
distinguish proficiency levels. Research findings are instead more nuanced. For example, [2]
reported that hesitation types vary across proficiency levels, [3] observed no difference in types
of disfluencies but in their frequency and position, while [4,5] indicated that advanced learners
tend to use more filled pauses than beginners. Nevertheless, most research has only addressed
individual aspects of disfluencies, overlooking the fact that their functions may even enhance
fluency supporting discourse organization [6]. Indeed, speakers may be disfluent to revise
previous statements or use pauses, fillers, and prolongations to take time [7]. To provide a more
complete picture of disfluency phenomena in L2, we conduct an exploratory, but
comprehensive analysis of Italian learners of German in their L1 and L2 across proficiency
levels, and compared to their target language.

We analysed 10 Map Task dialogues [8, from 9]: four by Italian students of L2 German in
their L1 and L2 (two beginners — BEG, and two advanced learners — ADV) and two by native
Germans. We annotated disfluencies contextually [10] including type (Insertion, Deletion,
Substitution, Repetition, Silent Pause, Prolongation, Filled Pause, Lexicalized Filled Pause),
macro-functions (Backward-Looking or Forward-Looking disfluencies, henceforth BLD and
FLD) and specific functions of FLD (Word Searching, Structuring, Focusing, Interactional or
Hesitative). We compared across groups the frequency of disfluencies, their type, their macro-
and specific functions. We tested the results with LLM with speakers as random effect.

Disfluencies are significantly more in learners L2 as in both L1s independently of
proficiency, even though Germans seem to produce more disfluencies than Italians (ADV:
L1=217; L2=433; BEG: L1=233; L2=428; GER L1=362). Coming to disfluency types and
macro-functions (Fig.1), the two L1s have a similar distribution of BLD and FLD as opposed
to learners who have more FLD than both L1s. The L1s show only non-significant differences
in the distribution of types of disfluencies fulfilling these functions. Comparing the L1s to the
L2 groups, both L1s show more variety as in L2 lexicalised filled pauses are almost absent
(p=0.004), and substitutions, insertions and deletions are highly reduced. Moreover, beginners
show more silent pauses (p=0.01) than advanced learners and less prolongations (p=0.007),
whereas advanced learners have a similar number of silent pauses as in both L1s. Regarding
the specific function of FLD (Fig.2), the L1s differ a lot in the proportion of the hesitative
function, while they are similar in the number of word-searching functions. Learners seem to
transfer their L1 FLD pattern to the L2 but with some differences: increased word searching
(p=0.0007) and reduced focusing (p<0.0001) and structuring (p<0.0001) disfluencies,
especially in beginners.

This exploratory dataset reveals that, while disfluencies are more frequent in German than
Italian, both L1s display similar distributions in type and function (the notable difference in
hesitative tokens may reflect dyad-specific preferences and should be viewed as preliminary
due to the small sample). Proficiency levels show even higher disfluency frequency than L1
German, with no notable differences in disfluency type and function, except for silent pauses,
suggesting that fluency improvements do not align with greater L2 knowledge. Neither learner
group uses lexicalized filled pauses frequently, likely due to unfamiliarity with target-
language-specific tokens. Non-nativeness is also evident in more frequent word searches and
fewer tokens for focus and structure — advanced communicative and discursive features.
Overall, in classroom settings, learners fail to reach native-like fluency or adopt disfluency
patterns similar to those in either the native or target language, challenging CEFR expectations
and prior studies. A larger participant sample is needed to further validate these findings.
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6. Structuring discourse with pitch contours — intonation contours of discourse particles
in bilingual heritage speakers’ two languages
Marlene Bottcher, Margaret Zellers
Kiel University

This exploratory study investigates heritage speakers’ prosodic realization of different kinds
of particles occurring at boundaries between broader units of discourse, where they are
interpreted as indicating frame shifts [1]. Heritage speakers (HSs) are bilingual speakers of a
minority or heritage language (HL), spoken in informal familial settings, as well as a majority
language (ML), dominant in different areas of everyday life, who have been reported to sound
native like and show similar phonology, while also showing discrepancies from monolingual
native speakers of their languages in prosody and pragmatics [2]. Filler particles (FPs) like
uhm, discourse markers (DMs) like yeah and discourse connectors (CONs) like and share
discourse pragmatic functions related to discourse structuring, while being syntactically not
integrated and semantically bleached or empty [3, 4]. Prior research on bilingual speakers’ use
of these kinds of discourse particles has found differences in frequency and form compared to
monolinguals [5] and has identified a possible influence of the dominant language on the HL
(e.g. [6]). Additionally, [7] found evidence for different particles in different communicative
situations, with more FPs in formal and more DMs in informal contexts. This study explores
the prosodic similarities and differences of these particles in heritage speakers’ discourse.

Data analysis included narrations from the RUEG corpus [8] by 10 female HSs of Russian
in Germany and in the U.S. in both their languages (ML: English/ German, HL: Russian). For
comparison, narrations by 5 monolingual female speakers of each of the languages were also
analyzed. The narrations in the corpus are produced in two different scenarios differing in
formality and are annotated for major discourse boundaries differentiating openings and
closings from the main narration. The pitch contour of particles occurring at such a discourse
boundary was analyzed using a contour clustering script [9].

The produced pitch contours of discourse particles clustered in two basic patterns: level and
falling intonation. The distribution of these intonation contours is presented in Figure 1 below.
Across HSs groups and monolinguals the most frequent contour is level (n = 89) while falling
is less frequent (n = 27). In the formal narrations FPs are more frequently produced across all
groups and languages predominantly with a level contour. In the informal narrations DMs and
CONs are more frequently produced at discourse boundaries. In this position these particles
share prosodic features with FPs with mostly level intonation. The bilingual HSs in the U.S
produce falling contours more frequently in their Russian than in their English, while HSs in
Germany also produce this contour in their German. Overall there does not seem to be an
influence in pitch contour from one of the bilingual speakers’ languages on the other based on
the analyzed data.

These results show that the prosodic form of discourse pragmatic markers is comparable
across languages and across mono- and bilingual speakers and add to an understanding of
bilingual HSs as native speakers of both their languages [10]. Future analyses will address the
variation in the pitch contour which could be modulated by their lexical form and the immediate
discourse context. The choice of the particle in our data is influenced by the situational context
(formal vs. informal narrations) showing more variation in bilingual HSs. This study provides
further evidence for the use of filler particles across languages similarly to other discourse
pragmatic markers at discourse boundaries [11] and adds an investigation and comparison of
their prosodic form.
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Figure 1. Distribution of intonation contour clusters across formal and informal narrations,
in different languages and speaker groups in the U.S., in Russia (RU) and in Germany (DE).
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7. The relationship between acoustic features of second language speech and holistic
intelligibility ratings
Wai Ling Law, Graham England
The Hong Kong University of Science and Technology

Despite the significance of speech intelligibility in second language (L2) acquisition,
teaching and assessments, the notion remains largely elusive: there is to date no consensus on
the definition of speech intelligibility or how it should be measured [1, 2, 3]. In its narrow
sense, some researchers have defined speech intelligibility as the extent to which a speaker is
understood by a listener, differentiating intelligibility from accentedness. However, the notions
of low intelligibility and heavy accents are often confounded in listeners’ ratings [4].
Specifically, listeners’ familiarity with accented speech has been found to influence
intelligibility ratings [5, 6]. Therefore, the present study examines what acoustic-phonetic
properties of speech may be associated with higher and lower intelligibility, as rated holistically
in the context of a standardized university speaking test, to reduce the potential impact of
listeners’ familiarity with the L2 accent on intelligibility ratings.

Twenty de-identified samples were drawn from the database of a criterion-referenced and
performance-based English speaking test at a university in Hong Kong, a test designed to assess
research postgraduate students’ English speaking proficiency and their qualifications to
conduct classroom teaching in English. In the test, examinees respond to questions asked by
the examiner(s). Their responses are evaluated by university language instructors on four areas,
one of which is speech intelligibility, on a scale from 0 to 7. Examinees are required to obtain
an overall score of at least 4 to be eligible for classroom teaching. All the responses are digitally
recorded in a quiet testing room. The present study analyzed 10 samples of higher intelligibility
from examinees obtaining intelligibility scores from 5 to 7 and 10 samples of lower
intelligibility from those attaining intelligibility scores from 2 to 3. The duration of the samples
ranged from 412 to 561 seconds. To control for the effect of L2 accent, all examinees were
native speakers of Chinese. All the examiners were experienced university English instructors
teaching Chinese students, allowing us to control for their familiarity with Chinese influence
on English pronunciation. Speech samples were measured acoustically on vowel durations,
vowel space, pitch (f0) range, and nine measures on speech fluency, all of which have been
found to be associated with intelligibility ratings in previous studies [7, §].

Consistent with previous findings, results indicated that more intelligible speakers produced
significantly higher mean f0O range than the less intelligible ones. However, contrary to previous
findings, more intelligible speakers produced significantly shorter vowel durations than the less
intelligible ones, presumably because of their faster speech rate. There was also no significant
difference between the two groups in vowel space. As for the measures on speech fluency, the
more intelligible group spoke with a significantly higher speech rate and produced significantly
more syllables per run than did the less intelligible group. Interestingly, in investigating the
occurrence of pauses, the two groups differed in the production of silent pauses only, but not
filled pauses (e.g., hmm). The more intelligible group spoke with significantly shorter mean
silent pause time and lower silent pause ratio than did the less intelligible group. However, the
two groups did not differ significantly in the number of filled pauses produced, mean filled
pause time, and filled pause ratio. Taken together, these results seem to suggest that at least for
trained listeners, acoustic measures related to suprasegmental properties may be more relevant
to speech intelligibility than those related to segmental properties. These findings may imply
that L2 pronunciation instruction should prioritize fluency to help learners enhance their speech
intelligibility in L2.
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8. Phonetic similarity and acquisition challenges of Spanish rhotics among Chinese L2
learners: A theoretical and analytical approach
Dingning Zhang, Wendy Elvira-Garcia
Universitat de Barcelona

The acquisition of Spanish rhotic consonants, including the alveolar tap and trill, presents
significant challenges for Chinese learners and often requires prolonged effort to master [1].
According to the Speech Learning Model (SLM) proposed by Flege [2] and the Perceptual
Assimilation Model for Second Language Acquisition (PAM-L2) developed by Best et al. [3],
these difficulties are could be explained by cross-linguistic phonetic similarities between the
rhotics in the two languages. While SLM focuses on advanced L2 learners and bilinguals on
production, PAM-L2 emphasizes perception among late L2 learners, functional monolinguals
and naive L2 listeners [4].

This study conducts a comprehensive review of 42 studies on Chinese and Spanish rhotics,
summarizing the phonetic features of all rhotics in Chinese, [6], [7], [8], [9], [10], [11], [12],
[13], [14], [15] and Spanish [9], [16], [17], [18], [19], [20], [21]. It then examines cross-
linguistic phonetic similarities in three key rhotic correspondences: (1) Chinese syllable-initial
/1/ and Spanish tap /r/, (2) Chinese syllable-initial /3/ and Spanish trill /r/, and (3) Chinese
syllable-final /o-/ and Spanish tap /r/. These comparisons are analyzed through five frameworks:
IPA Comparison (IC), Acoustic Difference (AD), Feature Redeployment (FR), Articulatory
Similarity (AS), and Phonological Similarity (PS) [5]. The findings are interpreted within the
frameworks of SLM and PAM-L2 to provide a comprehensive understanding of how Chinese
L2 learners acquire Spanish rhotics [4], [5].

IC and AD analyses reveal low similarity between these rhotic pairs, considering the
Spanish rhotics as “new” sounds within the SLM framework. This suggests that successful
acquisition depends on learners’ increasing ability to distinguish L1-L2 contrasts with greater
L2 exposure. In contrast, FR, AS, and PS analyses show that the rhotics are categorized as
either “equally distant” or “equally uncategorized” in PAM-L2, leading to poor discrimination
and significant learning difficulties. Regarding transfer effects, this study identifies negative
transfer from Chinese lateral, rhotic, and "er" coda sounds, influencing the production of
Spanish rhotics across various syllabic contexts. Intriguingly, tap accuracy correlates with
Spanish proficiency, while no such relationship is observed for trills, but once trills are
acquired, their accuracy tends to be more stable and more closely aligned with native speakers’
production compared to taps. As for the order of acquisition, our study identifies this
predictable acquisition sequence: lateral — tap — trill. The findings justify that PAM-L2,
provides a more effective framework for predicting the L2 rhotic acquisition than SLM.
Moreover, factors such as task complexity, phonological environment, regional Chinese
dialects, the orthographic representation of Pinyin, and English experiences have
predominantly exerted a negative influence on the L2/L.3 realization of Spanish rhotics.
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9. Intonational marking of focus in L2 Italian and French and the markedness
differential hypothesis
Bianca Maria De Paolis
Universita di Torino

L2 prosody learning models typically consider the degree of similarity between a learner’s
L1 and L2. However, other factors, such as markedness and learning direction, have not been
systematically examined in this context. The limited application of the Markedness Differential
Hypothesis (MDH) [1] in prosody may stem from the complexity of defining ‘markedness’ in
relation to sentence prosody. According to pioneering works [2, 3], a markedness scale can
also be conceptualized for prosody: in this framework, structurally determined prosody is
considered less marked than pragmatically determined prosody (see Fig. 1). To establish a
language’s position on the markedness scale, it is necessary to observe its accentuation,
intonation, and discourse-level prominence marking systems. French is often characterized by
high variability in the placement of prosodic prominence, due to the ‘syncretism’ between these
features [4, 5, 6]. Italian, in contrast, exhibits a more regular and structurally determined
prosodic and accentual system [7, 8, 9]. Based on these observations, Italian is classified as a
language with structurally determined sentence prosody, while French occupies an
intermediate position between structurally and pragmatically determined systems [2]. For the
purposes of this study, this distinction implies that French is more marked than Italian.
Following the MDH, it is predicted that francophone learners of L2 Italian will exhibit greater
proficiency in implementing focus-marking prosody, compared to italophone learners of L2
French. This prediction aligns with the hypothesis that markedness influences L2 acquisition
asymmetrically, making structurally simpler systems easier to acquire. Practically, this means
we expect a higher frequency of successfully realized focus-marking prosodic contours in the
L2 Italian group, while the L2 French group is anticipated to exhibit fewer instances of focus-
related intonational marking.

To test these hypotheses, we conducted a study involving 15 francophone learners of L2
Italian, 15 francophone learners of L2 French, 15 native monolingual Italian speakers, and 15
native monolingual French speakers. Data were elicited using a protocol adapted from Gabriel
[10], which targeted focus subjects under broad, identification, and correction focus conditions
within SVO utterances. Each participant produced six target utterances, resulting in a dataset
of 360 tokens covering all focus types. Prosodic patterns were analyzed using the Polytonia
algorithm [11], ensuring neutral, language-independent annotation.

The results from native speakers revealed that broad focus subjects were realized without
prosodic prominence in both Italian and French (see Fig. 2). Under narrow focus conditions,
Italian speakers marked subjects prosodically in 50% of cases, regardless of focus subtype
(identification or correction). In contrast, French speakers employed prominent contours in
20% of identification and 40% of correction contexts, showing significant functional
differentiation. French speakers also exhibited great variability in fO peak alignment, consistent
with the characterization of French prosody as more variable and pragmatically driven [4, 5,
6]. Among L2 speakers, French learners of Italian approximated native Italian focus-marking
patterns, using prominent fO contours in 39% of identification and 60% of correction contexts.
Conversely, Italian learners of French struggled with prosodic prominence, with rates not
exceeding 21% in either narrow-focus condition. Unlike their French counterparts, they failed
to express functional differentiation between identification and correction focus. Notably,
Italian learners of French also exhibited an overall underuse of prosodic marking for focus
constituents. This pattern aligns with our initial hypothesis, rooted in MDH: Italian prosody is
more accessible for L2 learners, while French’s system poses greater challenges. The consistent
directionality of the asymmetry suggests that markedness plays a key role. Our findings
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highlight the importance of markedness in L2 acquisition and in designing effective teaching
strategies for languages with divergent prosodic systems.

Keywords: L2 prosody, focus, Markedness Differential Hypothesis, French, Italian
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10. Individual differences in predictive prosodic processing in French
Caterina Petrone!', Christelle Zielinski'2, Maud Champagne-Lavau!
! qix-Marseille Univ, CNRS, LPL, Aix-en-Provence, France, *Aix-Marseille Univ, ILCB, Aix-

en-Provence, France

Listeners use their knowledge about the association between accentuation and information
structure to predict the words they are about to hear [1, 2]. However, the use of accentuation to
infer contrastive meaning may differ across listeners [3], which could lead to different
strategies when relying on these cues for lexical prediction.

In this study, we explored whether, in French, individual differences in the predictive use of
accentuation exist. French is a language with fixed stress, in which speakers signal a contrast
between two words, e.g., via syntactic or prosodic phrasing, and via accentuation [4, 5]. An
emphatic accent can occur at the beginning of the words, depending on the speaker’s choice
[5]. The focal region can be preceded by “pre-focal” acoustic cues, such as compressed pitch
range or lower pitch [5]. It is unclear, though, whether listeners rely on the emphatic accent for
lexical prediction, despite the high level of variability to mark emphasis.

In a question-response game, we monitored eye movements to lexical competitors
(canard/canon, “duck/cannon”) during question comprehension as well as latencies of speech
responses. Thirty-three French participants replied to 24 trials consisting of a sequence of two
pre-recorded questions. Questions were produced by a French prosodist and controlled for their
intonation. The first question asked whether the location of one object was above or below a
geometric shape (Est-ce que le canard est au dessus du rond?, “Is the duck above the circle?”),
and the following question (E? est-ce que le canard/canon est en dessous du carré? “And is the
duck/cannon below the square?”) asked the location either of the previously mentioned object
(“given” condition) or of a new object (“contrastive” condition). The object name could either
carry an emphatic accent on the word-initial syllable or not. If the emphatic accent is used for
lexical prediction, its presence should lead listeners to predict a “contrastive” target, while the
lack of the accent should induce participants to predict a “given” target. Predictive processing
of the emphatic initial accent should be visible at around 200-300 ms from the word-initial
syllable. Effects before 200 ms would reflect the predictive use of pre-focal cues [5].

We found a bias for fixating images that were already referred to in the first question.
Individual fixation proportions revealed two patterns of behavior (Figure 1). While a subgroup
of participants did not use accentual information (the PROSODY - subgroup, n = 18), the other
participants (the PROSODY+ subgroup, n = 15) showed an effect of prosody: they looked at a
previously mentioned object more often when the initial syllable of the target word was
deaccented than when it was accented. The effect of prosody was assessed within each
subgroup and for each condition using cluster-based permutation analysis on two time
windows: W1 (from -200 to 200 ms after word onset) and W2 (from 200 to 600 ms after word
onset). While there was no effect on the PROSODY- subgroup, the statistical analysis
confirmed an effect for the PROSODY+ subgroup. In the given condition, differences in
fixations proportions between the accented and the deaccented condition started at 250 ms after
word onset, indicating that listeners used the emphatic initial accent before they processed the
complete sound pattern of the word (summedT =-49.6, p =0.003). In the contrastive condition,
the effect of prosody on fixations on the competitor occurred before word onset, suggesting a
predictive use of the pre-focal cues (summedT =-47.01, p <0.001). No differences were found
in response latencies across the two subgroups. Our findings support the idea that predictive
processing is an “optional” mechanism during language comprehension [6]. In line with [7],
the use of predictive prosodic cues in French may be the result of an optimal choice by listeners,
after balancing the reliability of the cues (the emphatic accent and the pre-focal cues) and top-
down expectations (about the intonational form-meaning mapping), for instance [7].
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Figure 1. Fixation proportions for the PROSODY+ (a) and the PROSODY- (b) subgroups
in the given (left) and contrastive conditions (vight). Within each graph, fixations proportions
are shown for the competitor (left panel) and the target object (right panel), averaged in
adjacent time bins of 25 ms across trials and participants and aligned with the onset of the
target word. The averages (in bold) are surrounded by the standard error values (lighter
color). Fixation proportions are split by the presence vs. absence of the emphatic initial accent
on the initial syllable of the target word (red = accented, blue = deaccented).
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11. L2-L.1 and L1-L2 influence in vowels of late Salento Italian-French bilinguals
Marie Fongaro! Barbara Gili Fivela> Maud Pélissier®
"University of South Bohemia in Ceské Budéjovice, *University of Salento, 3University Paris
Cité

L2-L1 and L1-L2 influence have been well studied at the phonetic level, but few authors
have yet examined (1) the link between the two, addressing both the L1 and L2 of bilinguals
[1,2], and (2) L2-L1 influence in other language combinations than those where English is L1
or L2 of bilinguals [3]. this study concerns both the L1 and L2 of bilinguals by focusing on an
as yet unexplored L1-L2 combination, i.e., Salento Italian (L1) and French (L2) of Italians from
Salento (South of Italy) who started to learn French mostly in adolescence, moved to the Paris
region as adults and have lived there for varying length of time (hereafter late Salento Italian-
French bilinguals - SIF). French and Salento Italian interestingly differ in their vowel systems:
The distinction between open and close mid vowels is not found in Salento Italian, but it is in
French (here, the variety of French spoken in the Paris region) [4,5], and the opening of /a/ is
more marked in Salento Italian than in French [6,7]. This study therefore compares vowels
produced by SIF in their L1 and L2 speech with those produced in L1 speech of two control
groups, i.e. monolingual speakers from Salento and from the Paris region. In the hypothesis of
the assimilation and/or dissimilation (SLM, SLM-r [8]) of vowels of SIF as related to length of
residence in L2 country (LOR), we expect mainly the F1 of their L1 and/or L2 /a/, /e/, /¢/, /o/
and /o/ to be affected, pointing to (1) a possible assimilation of L2 to L1 categories and the lack
of L2-L1 influence in the case of short LOR, and (2) a possible dissimilation of L2 from L1
categories and the L2-L.1 influence in case of long LOR.

We recorded the L1 and L2 of 15 SIF (9M, 6F; mean age = 41.13 y.o.; SD = 10.39, mean
LOR = 14.4 years, SD =9, min LOR =1 year, max LOR = 33 years) and the L1 of 15 Salento
Italian and 15 French controls, matched for age, sex and education level. To elicit speech, we
created two sets of pictures evoking mostly two-syllable Italian and French words, with target
vowels placed in stress-controlled position. In the first set, each Italian and French target vowel
(/al, /el lel, 1], 1a/, lo/, Ia/, Iyl, Iel, /ce/, /al) occurred in two words. In the second set, the French
and Italian words were orthographically and phonologically similar (e.g., certificat in French
and certificato in Italian), French and Italian /a/, /i/ and French /y/ occurred in two words each,
French and Italian /e/, /¢/, /o/, /a/, /u/ in four or five words, and the words formed ‘easy pairs’
or ‘challenging pairs’ depending on whether the expected target vowel in the similar words
was the same in French and Italian or not (e.g., easy pair: /tete/ in French and /testa/ in Italian,
challenging pair: /poz/ in French and /poza/ in Italian). A target word X, shown on the PC
screen, was produced by speakers in the carrier sentence 1) ‘I say X’, and 2) ‘I put X next to
Y. I moved X’ to describe the way the experimenter was moving X on the screen. Automatic
labelling and segmentation obtained using BAS Web Services [9] were corrected manually in
PRAAT [10] where the vowel F1 and F2 were automatically measured via script (mean value
from the middle third of the vowel). The values manually corrected were automatically
normalised [11]. Results were obtained by performing in R a set of linear mixed-effects models
(see Eq. 1), the comparison of estimated means was carried out with emmeans [12]. Significant
results (p < .05; Fig. 1) reveal for SIF 1) Not French monolingual-like F1 in L2 production of
/el, le/ and o/ (significant for 2™ set of pictures only), with an assimilation of F1 of French /e/
and /¢/ to their L1 /e/, French /o/ to their L1 /o/; 2) Not French monolingual-like F2 in L2
production of /e/ and /y/ (sig. for both sets), of /a/, /u/, /a/ (sig. for 1* set only) and of /o/ (sig.
for 2" set only) with an assimilation of F2 of French /e/ to their L1 /e/, French /y/ to their L1
/u/, French /a/ to their L1 /a/, French /u/ to their L1 /u/, French /a/ to their L1 /e/ and French /o/
to their L1 /o/; 3) Salento Italian monolingual-like L1 production of all vowels: Thus, no L2-
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L1 influence was found; 4) No straightforward relationship between LOR and L1-L2 and L2-
L1 influence.
(1) Imer(F1~(group*set*language) + (1+set|speaker) + (1|word), data)
Imer(F2~(group*set*language) + (1+set|speaker) + (1|word), data)

Equation 8. Linear mixed-effects models used for the statistical analysis.
Note: Fixed effect language and set, and random slopes set inserted into the model when
relevant, set=set of pictures (1* or 2%, ‘data’=data set for a single target vowel.

(2) vowel
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Figure 9. Vowels of 15 SIF, SIM and FM plotted in normalised F1/F?2 plane.

Note: The ellipses indicate 50% of analysed data. SIM=Salento Italian monolinguals,
FM=French monolinguals, upper plots=vowels from the 1*' set of pictures, lower plots=vowels
from 2" set of pictures.
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12. Production of English /p/ versus /b/ by Hindi-English and Portuguese- English
bilinguals
Suzanne V.H. van der Feest!, Yuga Kothari!, Yasuaki Shinohara?, Katarina Antolovic',
Theresa Bloder®, Aline Durney', and Valerie L. Shafer!
'The Graduate Center, City University of New York, *“Waseda University, >Catholic
University Eichstdtt-Ingolstadt.

Recently more studies have recognized the value of examining the phonetic patterns of
speech in multilingual individuals from less commonly studied language groups, with different
ages of acquisition, use and proficiency levels of their various languages (e.g. Chen, Best &
Antoniou, 2020). Assimilation of sounds in a later-acquired language (“L2”) into categories
formed in an earlier-acquired language (“L1”) in perception and production is a major factor
contributing to a speaker’s ‘accentedness’ in their L2. Recent research indicates that how
exactly assimilation unfolds depends on several factors, including phonological categories and
acoustic-phonetic details (e.g. Flege & Bohn, 2021). However, much work reamins to
understand how various factors contribute to L2 learning (and subsequent L3, etc.) categories.

The aim of this study is to examine productions of phonemes contrasting in laryngeal
features in Hindi-English and Portuguese-English bilinguals. Hindi makes use of two laryngeal
features: (1) Voice Onset Time (VOT, the [voice] feature), describing the onset of glottal
pulsing, and (2) spread glottis, or After Closure Time (the [spread glottis] or [ACT] feature),
which reflects the open versus closed status of the glottis following burst release (Mikuteit &
Reese, 2007). Hindi [b] and [b"] are realized with pre-voicing (lead or negative (VOT), whereas
[p] and [p"] are realized as voiceless (short-lag VOT). In addition, [b"] and [p"] are both realized
with ACT (long-lag VOT after burst release). In contrast, English and Portuguese make use of
only one laryngeal feature. English distinguishes between /b/ (as in ‘bear’, phonetically [p] -
voiceless and without ACT) and /p/ (as in “pear’, phonetically [p"] - voiceless with ACT). These
phonetically match Hindi /p/ and /p"/ respectively, albeit with quite substantial realization of
aspiration in the English [p"] as compared to Hindi (Antony et al. 2024). In contrast, Portuguese
distinguishes /p/ and /b/ on the basis of voicing only, and these phonetically match Hindi [p]
and [b]. (See Table 1 for a summary of featural representations under different accounts (e.g.
Kager et al., 2007) in English, Portuguese and Hindi.) We hypothesized that early bilingual
learners of English would adjust the phonetic realization to compromise between the systems.
For example, Portuguese-English bilinguals would produce English /p/ voiceless and aspirated
(with ACT), but might produce the English /b/ as (pre)voiced (and without ACT) because it is
allophonic in English (Davidson, 2018). In contrast, /ate Portuguese-English bilinguals were
predicted to produce English /p/ as voiceless unaspirated (without ACT), while both early and
late Hindi-English bilinguals should map English /p/ to Hindi /p"/ and English /b/ to Hindi /p/.

We analyzed English productions from 30 participants in the three groups (target n=16 per
group). We recorded 10 /b/- and /p/-initial words in isolation and 5 of each sound in sentences
(30 tokens per target per participant), read from a script. Preliminary findings measuring VOT
using PRAAT reveal Portuguese-English bilinguals who learned English early (before age 10),
produce English /p/ as voiceless and with ACT. Both late and early bilinguals, whether
Portuguese or Hindi speakers, produced English /b/ as prevoiced. Unexpectedly, the Hindi-
English bilinguals patterned with late Portuguese-English bilinguals, producing English /p/ as
voiceless but without ACT (patterns illustrated in Figure 1). We discuss several different
explanations, including the possibility that Hindi listeners focus on different cues for voicing
categorization (e.g., FO) in perception and production (cf. Antony et al., 2024). Alternatively,
we discuss whether sociolinguistic factors, e.g. related to English as an important language in
India, or phoneme-letter correspondence, might underlie the Hindi-English bilinguals’ different
realization for the English laryngeal contrast.

185



Table 1: Laryngeal contrasts and features (under a binary versus private featural

account)

___

English /p/
(binary features) [-voice],[+ACT] [+vo1ce],[+ACT]
(privative [o], [ACT] [voice], [o]
features)
Portuguese /p/ /b/
(binary features) [-voice], [-ACT]  [+voice], [-ACT]
(privative [o], [2] [voice], [@]
features)
Hindi /pt/ /p/ /b/ /ot
(binary features) [-voice],[+ACT]  [-voice], [F-ACT]  [+voice], [F-ACT]  [+voice], [+ACT]
(privative [o], [ACT] [o], [2] [voice], [@] [voice], [ACT]
features)
English Portuguese-English Portuguese-English Hindi-English
Monolingual Early Bilingual Late Bilingual Bilingual
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Figure 1: lllustrations of English /p/ and /b/ productions
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13. Cross-linguistics differences in word stress production in varieties of North
American Heritage Icelandic
Christiane Ulbrich', Nicole Dehé?, Jorn Krantz', Meike Rommel?

"University of Cologne, *University of Konstanz

Our study investigates phonological phenomena in North American Heritage Icelandic
(NAmlce) spoken in Manitoba. The study of Heritage Languages (HL) provides a valuable
contribution to our understanding of how grammar is acquired and maintained. NAmlce is
especially suitable for studying heritage language phonology because (i) Modern Icelandic
(ModlIce) is more conservative compared to its Scandinavian relatives, (i) many speakers of
moribund NAmlce were raised by 1% generation immigrants who actively preserved the
language, (iii) Icelandic exhibit only minor dialectal variation, and (iv) there has not been a
continuous influx since 1914, allowing researchers to trace moribund NAmlce back to varieties
brought by immigrants from 1870 to 1914 (Arnbjornsdéttir 2006, 2015; et al. 2018). The
current study aims to explore cross-linguistic influence (CLI) in phonology, focusing on word-
level primary stress. It is widely accepted that CLI is bi-directional and depends on several
factors, which help to evaluate the entrenchment of a specific linguistic structure in the
individuals’ mental lexicon (Ulbrich & Ordin 2014; Ulbrich & Wiese 2018).

Word-level stress is typically acquired early. There is, however, disagreement among
researchers regarding strategies for acquiring word stress, the age at which it becomes part of
the phonological system, and how it interacts with other linguistic elements like word
segmentation. One important shortcoming of studies on HLs phonology (e.g. Polinsky 2018)
is that they are based on large group data with multilingual and multiethnic homeland situations
and often do not include comparisons of the HL data with the two other languages in the
heritage dyad (i.e., the dominant ambient language and the homeland language). We test the
full heritage dyad for Icelandic (see speaker groups and respective numbers in table 1) in a
picture naming task with a total of 2460 datapoints across all groups.

Unlike English, Modlce has fixed primary word stress on the initial syllable of a word, with
very few exceptions (Arnason 2011). Our data set included English/Icelandic word pairs with
same (e.g., Engl. "hamburger, Icel. "'hamborgari) or different (e.g., Engl. pro fessor, Icel.
'professor) primary stress position (see table 2). Given that fixed word stress in Icelandic may
not be phonologically represented, we hypothesized word stress in NAmlce (Group B) to be
deviant from word stress in Modlce spoken in Iceland (group A) in both position and phonetic
realization. We did not expect to find differences between moribund NAmlIce speakers and 1
generation descendants of more recent immigrants (C) in either their heritage Icelandic or their
dominant English productions. However, we expected differences between those two NAmlce
groups and the 2™ generation descendants (D) due to the timing of the onset of acquisition of
English: only the 2™ generation speakers of heritage Icelandic are confronted with competing
stress systems simultaneously. This was also expected to lead to differences between second
language learners of Icelandic (E) on the one hand, and Groups B and C on the other.

Statistical analysis of acoustically using PRAAT (Boersma & Weenink, 2022) and
auditorily identified position of word stress, carried out in R (R core Team, 2022), shows
differences between speakers of modern Icelandic and heritage speakers of Icelandic in
NAmlce. Unexpectedly, we did not find the divide between 2" generation speakers and the
moribund and 1% generation speakers. Rather, 1% and 2" generation speakers produced primary
word stress more like modern Icelandic than moribund speakers, who differ most from the
Icelandic controls and showed transfer effects from their dominant North American English.
We also find significant differences between heritage speakers in 1% and 2™ generation
compared to L2 learners of Icelandic. Considering English, there were no significant
differences between the three NAmlce groups compared to the English controls.
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Group Explanation No. of
speakers

A Speakers of Modern Icelandic Al aged 70+; A2 aged 20-50 21/20

B HL Speakers of moribund North American Icelandic aged 70+: sequential 27
bilinguals (pre-puberty)

C Speakers of NAmlce-genl: 1% generation immigrants to North America: 10
sequential bilinguals (post-puberty)

D Speakers of NAmlIce-gen2: 2™ generation immigrants born in North America to 26
Icelandic parents, 2L 1 Icelandic and English simultaneous bilinguals (pre-puberty)

E Speakers of Icelandic as L2 with L1 NAmEngl, sequential bilinguals (post- 12
puberty)

F Speakers of NAmEngl F1 aged 70+; F2 aged 20-50 7/10

Table 1: Test groups for full heritage dyad (heritage) Icelandic

Question Target response | Word Target response | Word stress | number  of
Icelandic stress in | English in English items
Icelandic
a. (Petta er) | ‘oo, 00 | (Its a)| 'cco 10
& hamborgari. hamburger.
————
Hvad sérdu &
myndinni?
What do you see in
the picture?
b. | Hvad  sérou & | (betta er) | 'co .o (It's a) banana. c'co 10
myndinni? banani.
What do you see in
the picture?

Table 2: Word stress, testing primary stress; the full data set included 2460 items, tested for
all 6 test groups.
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14. L2 and heritage Spanish listeners’ perceptual acquisition of a new dialect-specific
sound during a short-term study abroad in Sevilla
Brendan Regan
Texas Tech University

There is an increased interest in the acquisition of dialect-specific sounds by L2 and heritage
Spanish speakers during study abroad (henceforth SA), particularly phonetic production
(George 2014; Knouse 2012; Pozzi & Bayley 2020; Ringer-Hilfinger 2012; Schmidt 2020).
Less is known regarding the perception of dialect-specific phones. A few studies have
examined coda /s/ aspiration (Escalante 2018; Del Saz 2019; Schmidt 2018) and Andalusian
post-consonant aspiration [t"] for /s.t/ (Bedinghaus 2015), finding that SA listeners increase
their ability to perceive/identify regional allophones over time. Most studies, however, have
not included gradient auditory stimuli, heritage speakers, or proficiency level comparisons.
This study aims to address these gaps by examining the perception of Andalusian post-
consonant aspiration of word-internal /sp, st, sk/ (pasta as ['pa.t"a]) (Ruch & Harrington 2014;
Ruch & Peters 2016).

The aims were three-fold: (i) to examine the effect of a short-term SA on the perception of
post-consonant aspiration (/s.t/ as [t"]) among L2 and heritage Spanish listeners; (ii) how
perception varies by proficiency level; (iii) how perception varies by bilingualism type. 57 U.S.
undergraduate students (43 women, 14 men; ages 18-23) (25 intermediate [19 L2, 6 heritage],
32 advanced [24 L2, 8 heritage]) participated in a 5.5-week SA program in Sevilla. 17
sevillano/as (11 women, 6 men; ages 19-38) also participated. A realization of pasta (/s.t/),
tasca (/sk/), and caspa (/s.p/) produced by a 42-year-old sevillana was phonetically
manipulated in Praat (Boersma & Weenink 2023) to create a 7-step VOT continuum (65, 55,
45, 35, 25, 15, 5ms), following Ruch and Harrington (2014). These stimuli were used to
construct a binary forced-choice identification task consisting of 168 audios (3 places of
articulation x 7-steps x 8 repetitions) in which listeners selected between pata-pasta, capa-
caspa, and taca-tasca in PsychoPy3 (Peirce et al. 2019) at the beginning and end of SA. The
independent variables consisted of VOT (7-steps), time (T1, T2), proficiency level
(intermediate, advanced), and bilingualism type (L2, heritage) with the random effect of
participant. The dependent variable was the binary selection of minimal pairs.

Mixed effects logistic regressions in R (R Team 2024) using the /mer function (Bates et al.
2015) found that sevillano/as were sensitive to changes in VOT for all places of articulation
(Figure 1A), while L2 and heritage Spanish speakers only showed a change in perception over
time with /s.t/ realizations in which they perceived less VOT as /s.t/ at a cross-over point nearly
identical to sevillano/as (Figures 1B-D). There were no significant differences for proficiency
level nor bilingualism type. The implications are two-fold: (1) as [t"] is more phonetically
salient than [p"] and [k"] for sevillano/as (Ruch & Peters 2016), L2 and heritage listeners show
more sensitivity to this salience revealing its role in acquisition; (2) gradient stimuli allow L2
and heritage speakers to show gradient gains in the perception of dialect-specific phones during
a short-term SA (increased perception of [t"] as /s.t/). Future studies should examine if a longer
SA shows more gains in for /sp, sk/ and differences for bilingualism type or proficiency levels.
In conclusion, examining the perception of dialect-specific sounds during SA, provides insights
into L2/D2 acquisition.
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Figure 1. All three places of articulation for ‘sevillan@s’ (A); Time 1 versus Time 2 for L2
and heritage listeners for /st/ (B), /sk/ (C), and /sp/ (D). Note: gray dotted line indicates cross-
over point for ‘sevillan@s’, 1 = perceived ‘pata/taca/capa’, 0 = perceived ‘pasta/tasca/caspa’.
DISCLAIMER: ‘Sevillan@s’ were not included as a “monolingual control group”, but rather to
examine how speakers of this particular dialect perceptually utilize the VOT cues as
Andalusian Spanish is the only variety that demonstrates this dialect-specific feature.
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15. Perception and production of English silent letters by .1 Spanish CLIL and EFL
primary students
Evelyn Gandon Chapela', Marta Gomez Martinez!, Esther Gomez Lacabex?
"Universidad de Cantabria, *Universidad del Pais Vasco

There is ample evidence that graphemic information is activated during speaking activity
[1, 2]. Specifically, silent letters (e.g.: listen, scene) have been described as a frequent cause of
mispronunciation in L2 speech [3, 4], also in the case of Spanish L2 learners [5, 6], whose L1
is highly transparent, exhibiting strong grapheme-to-phoneme associations. Interestingly,
teaching programmes which bring along an increase of exposure to English such as Content
and Language Integrated Learning (CLIL) could have an impact on the development of
phonological acquisition. In fact, recent work with young L2 learners in bilingual programmes
has suggested that they can successfully activate graphemic information from both L1 and L2
orthographic systems during reading [7]. The present study investigates the identification and
production skills of English silent consonants by young Spanish schoolchildren in two
differentiated English learning programmes. These differed in increase of exposure, namely a
traditional EFL programme and a CLIL programme where learners received such an input in
addition to approximately 200 hours of English medium instructed sessions of subjects such as
Mathematics, Science or Social Science.

235 Spanish primary students aged between 8 and 10 performed a auditory decision task
and a read aloud task of 12 English words containing 6 exocentric silent consonants
(comb/lamb, knifelknee, listen/fasten, walk/half, scissors/scent). As for the auditory decision
task, students chose whether the word they heard and saw was a correct pronunciation of an
English word or not in a two-alternative forced-choice format. The words were both presented
as correct pronunciations in English (comb /kovm/; walk /wa:k/; knife /natt/) and as incorrect
pronunciations based on a transparent sound-grapheme congruence, representative of their L1,
Spanish: (comb /kovmb/; walk /wa:1k/; knife /knatt/). In the read aloud task, learners were
asked to pronounce the word orthographically presented on the screen. Accurate identifications
of correct and incorrect identifications and pronunciations were calculated in CLIL and EFL
settings.

As for the auditory task, average accuracy of acceptance of pronunciation of English silent
letters was at 71%, while average accuracy of rejection of pronunciations of English silent
letters actually pronounced (on account of Spanish grapheme-to-phoneme transparent
correspondence) was at 37%, evincing that these young learners frequently accept
mispronunciations of English silent letters in their interlanguage. As for production, results
indicated that the average accuracy of correct pronunciations of the silent consonants was at
35.6%. We found no differences between CLIL and EFL groups in their overall identification
and production performances, while few differences were found when silent letters were
computed individually in favour of the CLIL group. Results also indicated differences in
identification scores on account of the silent consonant inspected (e.g: a velar plosive in
knife/knee better identified as incorrect than a bilabial plosive in lamb/comb). Production
results revealed significant differences in some of the word pairs (e.g: listen > fasten; scissors
> scent). Results will be discussed in the light of the moderate advantages of CLIL as for
pronunciation and the impact of word frequency on production and perception.

[1] Saletta, M., Goffman, L., & Brentari, D. (2016). Reading skill and exposure to orthography
influence speech production. Applied psycholinguistics, 37(2), 411-434.

[2] Ranbom, L. J., & Connine, C. M. (2011). Silent letters are activated in spoken word
recognition. Language and Cognitive Processes, 26(2), 236-261.
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experienced instructed second language learners. Applied Psycholinguistics, 36(1), 67-
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[4] Mouquet, M., & Mairano, P. (2023). Effects of silent letters on the L2 English pronunciation
of L1 French learners. In Proceedings of the 7th International Conference on

English Pronunciation: Issues and Practices (pp. 188-198).

[5] Charpentier-Jiménez, W. (2022). EFL University student’s production of English words
containing silent letters. Lenguas Modernas, (60), 39-56.

[6] Mompean, J. A., & Fouz-Gonzélez, J. (2016). Twitter-based EFL pronunciation instruction.
Language Learning and Technology (20)1, 166-190.

[7] Hevia-Tuero, C., Incera, S., & Suarez-Coalla, P. (2022). Influences of first and second
language phonology on Spanish children learning to read in English. Frontiers in
Psychology, 13, 803518. https://doi.org/10.3389/fpsyg.2022.803518
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16. Effects of language background on sentence type identification in Brazilian
Portuguese
Jaqueline Cerqueira Ionson', Meghan Armstrong', Luciana Lucente?
!University of Massachusetts Amherst, *Universidade Federal de Minas Gerais

To what extent are intonational question cues accessible to speakers of differing language
profiles? Polar question (PQ) marking by intonation only is a less common cross-linguistically.
[1] report that just 18% of the languages surveyed for the World Atlas of Language Structures
Online use this distinction. Brazilian Portuguese is one such case. [2]’s inventory of tune types
for BP annotated with the P ToBI system show falls for both declaratives (H+L* L%) and PQs
(L+H* L%). [3]’s recent study using the DaTo system also describes a late rising contour >LH
with a L boundary tone for PQs in BP (see also [4]). This differs from American English (AE),
for example, where unbiased PQs typically have a rise (a low rise or a high rise, see [5]), do
support, and inversion. Despite the lack of a rise at the end of a question, some languages still
show a high tonal target somewhere in the question. Puerto Rican Spanish (PRS) presents an
extra high tone jH* in the nuclear syllable followed by a fall to a low boundary tone L%, though
this may be truncated for oxytone words [6].

We hypothesized that AE speakers would tend to hear both BP fall types as declaratives,
since we expect this group to expect rises for PQs. For PRS speakers, we asked to what extent
having a falling tune for questions might provide an advantage, even though the PQ fall in PRS
is quite different from the PQ fall in BP. We also asked to what extent having some instruction
in Portuguese helped AE speakers. Below we describe an identification task with varying
language profiles: 15 L1 American English (AE) speakers who had never studied BP, 15 AE
speakers that had been taking Portuguese classes for a few weeks, 15 AE speakers that had
studied Portuguese in the past, 12 Puerto Rican Spanish (PRS) speakers (no Portuguese), and
13 L1 BP speakers (total 70 participants). The task was designed to assess participants’ abilities
in discriminating declaratives from PQs. Targets utterances were identical segmental strings
that differed only in intonation — (e.g. 4 festa foi no clube “The party was at the club” with
either the declarative or PQ fall (see annotation above). Stimuli were recorded by two BP
speakers from Southeastern Brazil (1 male, 1 female). Participants listened to an utterance and
decided whether it was a declarative, PQ, exclamative or wh-question. Eight distractors
(exclamatives and wh-questions) were included, with a total of 40 items. The experiment was
administered online.

There was an overall effect of utterance type, such that all groups (except the BP group)
performed significantly worse in identifying questions when compared to declaratives.
However, even though all groups performed significantly better for declaratives, and likely
because of the tendency to associate falls with declaratives more generally, none of the non-
BP groups were at ceiling for that condition, though the AE speakers who had learned
Portuguese at some point in the past were approaching ceiling. This group was the only group
that did not perform significantly worse than BP speakers for declarative identification. All
non-BP groups performed significantly worse than BP participants for the PQ condition,
though AE speakers with past learning experience with Portuguese performed significantly
better than those who had never studied it. Interestingly, the fact that PRS has falling polar
questions did not seem to provide any advantage for this group, evidence the specific tonal
targets are conventionally associated with linguistic meaning. Data collection is continuing for
the new Portuguese learners, who will be tested again at the end of academic year. Our results
show that speakers rely on their L1 associations between intonational forms and their meanings,
in line with [7]’s “semantic dimension” in the LiLt model of intonational acquisition. While
our participants are not all L2 learners, the results provide us with insight about what tendencies
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we might expect learners to come to the L2 classroom with, and suggests that explicit
intonational instruction could be beneficial.
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17. Through dick & diinn: Cognates and the legacy of diachronic change in synchronic
processing
Joshua Booth, Felicia Stich, Isabella Fritz & Aditi Lahiri
University of Oxford

Linguists interested in the historical development of words have always differentiated
‘cognates’ and ‘loans’: English (E) reptile and German (G) Reptil are loans, as they were both
independently borrowed from French, whilst E pound~G Pfund are cognates, as they were both
inherited from the same West Germanic source (developing differently over time). However,
most modern experimental research disregards this distinction (particularly in L2 literature).
Instead, any words with form—meaning overlap across two languages are (mis)termed
‘cognates’: e.g. E ambulance ~ Welsh ambiwlans (or even E chocolate ~ Mandarin gidokeli!).
This definition furthermore excludes many true (inherited) cognates, e.g. E starve ~ G sterben.

German and English share many genuine cognates, but the question we ask is whether they
hinder or facilitate 1.2 word recognition. How do systematic sound relations affect processing,
and do the phonological feature specifications of cognates matter? Does the phonological
representation of Pfund affect the access of pound for fluent L2 E speakers? We present the
results of a recent EEG study, arguing that the distinction between cognates and (shared) loans
is as relevant for work on synchronic language processing as historical linguistics.

Although modern speakers have no knowledge of their language’s history, sound change is
systematic, resulting in regular correspondences between related languages. This necessarily
plays a role in the phonology (even where there is no segmental or semantic identity). Much
L2 literature relies on algorithms of orthographic or phonemic similarity, but not all change is
equal: the direction matters. Due to a phonological change known as the ‘Second Sound Shift’
and subsequent loss of /6/ in G (see Table 1), certain classes of E-G cognates systematically
differ in their initial consonant, which might be a stop, fricative or affricate.

In our experiment, native G speakers (with high E proficiency) completed a cross-modal
lexical decision task in E, hearing a CV fragment prime (e.g. [02:]) before seeing a visual target.
Their task was to identify whether or not the target was an E word. Reaction times and brain
activity were recorded. We entertained the hypothesis that lexical access is not language-
selective and fragments may thus not only activate the relevant E word, but also its G cognate
(recall that word-initial sounds are critical in word recognition). Our predictions are given in
Table 2. We expected near-identical G cognates to compete and thus Ainder the activation of
the E word (cf. [1]); furthermore, depending on whether the feature specification of the initial
consonant of the corresponding cognate matches, mismatches or is tolerated (no-mismatch),
lexical activation of the target might be inhibited or facilitated.

The results support our predictions. First, the priming effect was affected by condition, with
‘identical’ cognates having the slowest reaction time (and thus smallest priming effect):
competing cognate forms were activated and hindered access. However, the features of the
initial consonant were crucial. Although the identity condition was significantly slower than
all others, the non-mismatching cognates (e.g. thorn) also had significantly slower reaction
times than the non-existent condition (where there was no competition and access was
facilitated). This was not true of the mismatching condition (which showed no activation of an
L1 competitor, behaving as though no cognate existed). Results are summarised in Table 3.

Of particular interest was the ‘N400° ERP component, which reflects ease of lexical access
(more attenuated with greater facilitation). We expected fragments to activate and prime
targets, but that interference from competing L1 cognates would lead to an increased reaction
time and less-attenuated N400. Most strikingly, the N400 was only significantly attenuated
for the mismatching and non-existent conditions. These words were therefore easier to
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access than the other conditions (where the competing L1 cognate was activated, leading to
competition and inhibition).

Proto-Germanic | English German
Ip/ > Ipf/ | p p [pa:0] path pf [pfa:t] Pfad
> Jts/ t t [tn] tin ts [tsin] Zinn
16/ = /d/ 0 0 [01k] thick d [dik] dick
— f f [fif] fish f [fif] Fisch
— m m [mays] mouse m [mays] Maus

Table 1: Summary of the effects of the Second Sound Shift and subsequent loss of /6/ on
initial consonants in German

English Extracted German cognate Feature  Activation
features feature representation matching effect
o . . Activated:
(1) identical mild  [nasal] [nasal] competition (+)
. . . i Activated:
(i1) tolerated thick  [continuant] underspemﬁed vaee
[plosive] competition

ey . . . . Not activated:
(ii1) mismatching tin [plosive] [strident] no competition
. . . . Not activated:
(iv) non-existent pig [plosive] — ot activated

no competition

Table 2: Predicted activation effect of the G cognate, depending on whether the initial
consonant’s feature specification is a match, mismatch or no-mismatch for those accessed from
the E; [PLOSIVE] is underspecified and thus not stored in the lexical representation (but is
present in the signal, cf. [2]).

English German Priming Effect  N400
(1) identical fish, mild Fisch, mild 21.3ms —
(ii) tolerated thorn, thick Dorn, dick 42.3ms —
(i11) mismatching  path, tin Pfad, Zinn 50.7ms attenuated
(iv) non-existent  pig, thug N/A 57.1ms attenuated

Table 3: Summary of experimental results

[1] Fritz, 1., Lahiri, A. & Kotzor, S. 2023. Shared Loanword Recognition in German—English
Bilinguals: The Role of Metrical Phonology. Journal of Cognitive Neuroscience

35(12),

2028-2048.

prd.bodleian.ox.ac.uk/10.1162/jocn a 02063

doi: https://doi-org.ezproxy-

[2] Lahiri, A. & Reetz, H. 2010. Distinctive features: Phonological underspecification in

representation and processing. Journal of Phonetics 38: 44-59.
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Poster session 2a

1. Pupil dilation patterns in response to accented speech during simultaneous
interpreting
Karolina Bro$, Katarzyna Czarnocka, Janina Molczanow, Matgorzata Szupica-Pyrzanowska
University of Warsaw

Simultaneous interpreting is a highly complex process whose success rests on many factors,
including speech rate, information density, syntactic complexity, and sound quality ([1]). One
of the largely underresearched factors potentially affecting this process is foreign accent which
is known to hamper speech comprehension ([2]). However, there is scarce evidence of the
impact of accented speech on cognitive effort during interpreting. The present study aims to
fill this void by investigating the effect of accented speech on the interpreters’ cognitive effort.

We tested 23 interpreting trainees and 27 professional interpreters. The procedure consisted
in simultaneous interpretation of five short speeches delivered in English by different speakers.
This resulted in a mixed, 5x5x2 design with 5 trials of 5 accents interpreted by two independent
participant groups. The speeches were simple and did not contain specialized vocabulary to
ensure comparability. Each speaker had a different accent in English, including one native
(American English), treated as a baseline condition and four foreign accents: Polish, Italian,
Swedish, Mandarin that differed phonetically and typologically from one another. Overall, the
stimuli exhibited comparable non-native features, as confirmed by native speaker ratings of
foreign accentedness, which were consistent across accents. We used an EyeLink Portable Duo
eye-tracker (1000 Hz sampling frequency) to measure pupil size. The data were extracted and
analysed in R. We checked language proficiency and information on the age and years of
experience on the interpreting market of each participant. We expected pupil size to vary
according to accent, reflecting the differences in cognitive and perceptual processing demands
imposed by the properties of accented speech. Based on our expectations concerning allophonic
feature transfer from L1, we predicted that cognitive effort would be lower for Polish-accented
speech, possibly similar to the baseline American accent. The more the accent diverges
phonetically from the baseline and the native accent of the participants (i.e. Polish), the higher
the expected cognitive effort, potentially peaking with the typologically distant Chinese accent.

The results of the study suggest that trainees were significantly affected by different accents,
while professional interpreters exhibited similar reactions to the various accented speeches
demonstrating lower pupil activation specifically for the baseline American English accent
(Fig.1). Though overall both professionals and trainees show similar responses to different
accents, statistical significance was not reached in professionals beyond the first 60 seconds of
each trial (cf. Fig.2). In the case of trainees, the cognitive effort associated with accented speech
processing is greater throughout the trial. While the Polish accent elicited a moderate response
in both professionals and trainees, suggesting it poses the least challenge for native Polish
interpreters, only trainees seem to be sensitive to the type of accented speech applied, with a
particular indication of Italian and, paradoxically, American accents as the most difficult. This
may be due to the differences in exposure and familiarity with American English between the
groups, as student training is mainly based on British pronunciation. As for the Chinese and
Swedish accents, an initial increase in pupil size was followed by a steep decline in many
participants, mostly in the trainee group. It is possible that motivation played a role, i.e. listeners
may have found the acoustic challenge too demanding to engage additional resources [3], hence
the decrease in pupil size to or below baseline shortly after the beginning of the trial.
Furthermore, there were differences in pupil size depending on whether English is a primary
or secondary working language for a given interpreter but no proficiency or age results were
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found. All in all, our findings suggest that accented speech affects speech processing in
interpreters in different ways depending on experience and active language use.
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Figure 1. Time course of pupil size variations: A comparison across groups and accents.
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Figure 2. Effects plot of the interaction between group and accent based on the GCA model
fit corresponding to the first 60 seconds of each trial.

[1] Gerver, D. 1976. Empirical studies of simultaneous interpretation: A review and a model.
In R. W. Briskin (Ed.), Translation: Applications and Research. New York: Gardner
Press, 165-207.

[2] van Engen, K. J. & Peelle, J. E. 2014. Listening effort and accented speech. Frontiers in
Human Neuroscience 8, 577.

[3] Eckert, M. A., Teubner-Rhodes, S. & Vaden, K. I. 2016. Is listening in noise worth it? The
neurobiology of speech recognition in challenging listening conditions. Ear and
Hearing 37(Suppl 1), 101S-110S.
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2. Prosody meets phonation: a dialectal investigation in Peninsular Spanish
Susan Cox
Florida State University

The purpose of the current study is to investigate dialectal differences in intonation and non-
modal phonation in Northern and Southern dialects of Peninsular Spanish to better understand
how they manifest and interact within different prosodic contexts. This study focuses
specifically on utterance-final vowels in two prosodic contexts (Garellek & Keating, 2015;
Gonzélez et al., 2022; Gordon & Ladefoged, 2001). Based on previous studies, dialectal
differences are expected, with breathy voice anticipated in the South (Mendoza et al., 1996;
O’Neill, 2005; Trittin & De Santos Y Lled, 1995), and creaky voice in the North (Armstrong
et al., 2015; Gonzaélez et al., 2022). Non-modal phonation is expected to be more prevalent in
final intonational phrases than in intermediate phrases (Garellek & Keating, 2015; Gonzalez et
al., 2022; Gordon & Ladefoged, 2001; Morrison & Escudero, 2007). It is anticipated that
breathier phonation will be found in females, while males will have more creak (Armstrong et
al., 2015; Garellek & Keating, 2015; Gonzalez et al., 2022; Mendoza et al., 1996; Morrison &
Escudero, 2007; Trittin & De Santos Y Lleo, 1995; Yuasa, 2010).

The term voice quality refers to phonation, or how your voice sounds, resulting from the
vibration of the vocal folds in the larynx along with sustained airflow from the breath. Modal
voice quality is considered the neutral setting of the larynx, or the default way we produce
sound. During modal voice, our breath causes the vocal folds to vibrate regularly, creating a
smooth sound. In contrast, creaky voice and breathy voice are two types of non-modal
phonation that diverge from modal voice to create different qualities of sound and can be
realized by manipulating the degree of constriction in the glottis (Esling et al., 2019). Creaky
voice occurs when the vocal folds vibrate slowly and with more constriction, causing the voice
to lower in pitch and become creaky. Breathy voice occurs when air escapes through the less
constricted vocal folds while producing sound, giving it an airy quality like a whisper, only
louder (Esling et al., 2019).

Data for the current study were collected from 29 monolingual native speakers of Peninsular
Spanish from Northern and Southern dialects using a reading task and an elicitation task. Data
from the elicitation task is the focus of the current study. Participants saw images of twelve
target items either at the end of an intonational phrase (IP), or mid-phrase at the end of an
intermediate phrase (ip). For example, in the intonational phrase (IP) context, Veo una bocalp
(‘I see a mouth’); and in the intermediate phrase (ip) context, Veo una bocalwr y una nariz (‘1
see a mouth and a nose’). The non-target words that followed the target word in the
intermediate phrase context were semantically related to the target. Participants performed two
repetitions, totaling 1080 tokens.

Data is being analyzed acoustically in Praat following Spanish ToBi (Aguilar et al., 2009;
Boersma & Weenik, 2022). Preliminary analyses of 9 participants indicate variation in
intonation and phonation. For both dialects, in the (IP) context, final boundaries vary between
low (L%) and high (H%). In the Southern dialect, devoicing, breathiness, and creak occur
frequently at final boundaries. While there is less breathiness in the Northern dialect, devoicing
and creak are present. For both dialects, in the (ip) context, a high boundary tone (H-) occurs
frequently followed by a long pause with little non-modal phonation. Ongoing analyses will
refine these findings and results will be shared during the conference presentation.

Aguilar, L., De-la-Mota, C., & Prieto, P. 2009. Sp ToBI Training Materials [Computer
software]. http://prosodia.upf.edu/sp tobi/
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Spanish: An Acoustic Study. Studies in Hispanic and Lusophone Linguistics, 15(1), 33—
65.
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O’Neill, P. 2005. Utterance final /s/ in Andalusian Spanish. The phonetic neutralization of a
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speakers. Speech Communication, 16(4), 359-368.
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3. Can L2 learners be trained to distinguish L2 and L1 categories?
Celia Gorba', Angélica Carlet?, Juli Cebrian!, Nuria Gavalda®, Wolf De Witte', Susana
Cortés*
"Universitat Autonoma de Barcelona, >Charles Darwin University, >Universitat de
Barcelona, Universitat de les Illes Balears

High Variability Phonetic Training (HVPT) has been shown to enhance second language
(L2) perception and production by exposing learners to highly variable input, involving stimuli
from various talkers and different contexts [1, 2]. According to the most influential models of
L2 speech, L2 learners need to distinguish between native and non-native sounds in order to
establish target-like L2 categories. The ability to discern differences between L1 and L2 sounds
may decrease with age but it may improve with L2 exposure and experience [3]. To date, few
studies have examined the effect of HVPT on the ability to distinguish L2 from L1 sounds, and
these have reported little or no effect of perceptual training on cross-linguistic similarity of
vowels [4] (cf. [5] on consonants). Further, HVPT studies typically involve perception and/or
production tasks that focus on target language sounds and sound contrasts. To our knowledge,
no prior training studies have included L1-L2 sound contrasts in their training regimes. Finally,
while feedback is a crucial component of phonetic training, few studies have investigated
whether the presence and the type of feedback provided (i.e., from more to less explicit
feedback) has an effect on training outcomes [2].

To address these issues, the current study aims to compare two HVPT regimes that differ in
the type of stimuli used and the type of feedback provided. Thus, a training task that involves
distinguishing between L2 sounds is contrasted with a training task that contains both L1 and
L2 stimuli. Regarding feedback, two types of feedback are implemented differing in whether
or not the identity of the stimuli is revealed after each trial. The research questions thus address
(a) whether training to distinguish L1 and L2 vowels improves L2 perception and production,
and (b) how specific HVPT feedback needs to be.

The participants are Spanish/Catalan bilinguals who are L2 English learners, mostly
undergraduate students in an English Studies degree. Half the participants are trained with L.2
stimuli only and the other half with both L1 and L2 stimuli. Each group is further subdivided
on the basis of feedback type: one subgroup receives feedback directing attention to the correct
answer, while the other receives right/wrong feedback without stimulus identification. L2
target vowel and L1-L2 contrasts were selected based on previous findings (e.g., [6], [7]).
Training is implemented by means of an identification task (involving either L2 stimuli only
or L1-L2 stimuli). The training stimuli consist of non-sense words that are phonotactically
possible in both the L1 and the L2 (e.g., /fVpi/, /nVfi/, /sV1i/). Before and after training,
participants complete a perceptual assimilation task, and L2 vowel identification and
production tasks involving non-word and real word stimuli to assess generalization of learning
to untrained stimuli. Identification and production tasks include Standard Southern British
English vowels present in the training regimes: /i:/, /1/, /&/, /A/.

The study is currently in progress and the results will be discussed in light of the greater
efficacy predicted by current L2 speech models for a novel training method focusing directly
on the ability to discern L2 from L1 sounds, as well as the applied and theoretical implications
of this approach. The methodological challenges posed by a mixed-languages training regime
as well as the implementation of the different feedback types and their consequences will also
be considered. These issues are crucial for understanding HVPT's efficacy and limitations, and
for guiding future research.

204



[1] Logan, J. S., Lively, S. E., & Pisoni, D. B. (1991). Training Japanese listeners to identify
English /r/ and /1/: A first report. The Journal of the Acoustical Society of America,
89(2), 874-886. doi:10.1121/1.400497.

[2] Thomson, R. I. (2018). High variability [pronunciation] training (HVPT): A proven
technique about which every language teacher and learner ought to know. Journal of
Second Language Pronunciation, 4(2), 208-231.

[3] Flege, J. E. (1995). Second language speech learning: Theory, findings, and problems. In
W. Strange (Ed.), Speech Perception and Linguistic Experience: Issues in Cross-
Language Research (pp. 233-277). Timonium, MD: York Press.

[4] Cebrian, J., Carlet, A., Gorba, A., & Gavalda, N. (2019). Perceptual training affects L2
perception but not cross-linguistic similarity. In Proceedings of the 19th International
Congress of Phonetic Sciences (pp. 929-933). Australasian Speech Science and
Technology Association Inc.

[5] Gong, J. Garcia-Lecumberri, M. L., & Cooke, M. (2017). Ab initio perceptual learning of
foreign language sounds: Spanish consonant acquisition by Chinese learners. System
66, 142-155.

[6] Rallo Fabra, L. (2005). Predicting ease of acquisition of L2 speech sounds. A perceived
dissimilarity test. Vigo International Journal of Applied Linguistics, (2), 75-92.

[7] Cebrian, J. (2021) Perception of English and Catalan vowels by English and Catalan
listeners: A study of reciprocal cross-linguistic similarity. Journal of the Acoustical
Society of America, 149(4), 2671-2685.

205



4. Mouse-tracking reveals L2 listeners’ online processing and changes of mind during
an identification task
Yizhou Wang!, Rikke Bundgaard-Nielsen'?
'The University of Melbourne, °MARCS institute

We report on a study investigating whether L2 English learners (L1 Mandarin, » = 20) can
identify English affricate onsets, /t1/-/tf/ and /d1/-/d3/ in a two-alternative forced-choice (2AFC)
task using mouse-tracking (MT) technology. MT trajectories are particularly informative in
psycholinguistic research, as they provide both outcome-based measures (e.g., error rates) and
easily accessible measures of fine-grained online processing and decision-making because
goal-directed behaviour results from the tightly coupled relationship between vision, motion,
and language cognition [1], [2]. This is the case even when the decision-making process
involves complex steps, e.g., the participant may change their mind multiple times. In contrast,
eye-tracking paradigms often employed in psycholinguistic studies, are less transparent
regarding the underlying cognitive processes involved, and it is difficult to differentiate
exploratory, verification, and decisive gazes.

The stimuli in the present study comprised a set of disyllabic pseudo-words (/CV.ti/),
beginning with either /t1/ or /t[/ and /d1/ or /d3/. These consonants were followed by one of two
nuclear vowels, /i/ and /u/, as research suggests that vowel context sometimes affects L2
affricate perception [3]. The second syllable provided a controlled context. All stimuli were
produced by a male Australian English speaker. During the experiment, the participants heard
a target pseudoword over headphones and then indicated which onset they heard by mouse-
clicking one of two phonological labels, /t1/ versus /di/ or /t[/ verus /d3/, presented in the top
left and top right corners of their computer screen. For all trials, cursor position was returned
to a central point at the bottom of the screen, and the trajectory of each cursor movement was
recorded within that trial, together with the temporal information, i.e., cursor location at any
given point in time. Unlike previous research that has relied on aggregated measures [4], we
categorised all responses into five MT trajectory types: a straight line, a curved line, a
continuous change of mind (cCoM), a discrete change of mind (dCoM), and discrete double
changes of mind (dCoM?2), using a recently developed classification system [5], [6], see Figure
1. We predict (1) that different types of MT trajectories have different spatiotemporal qualities,
and (2) that the vowel context could affect L2 processing of onset consonants.

In the analysis, we measured and compared total trajectory distance and the response time
(RT) for the five trajectory types. Consistent with (1), the comparisons showed that straight <
curved < cCoM < dCoM < dCoM2, in terms of distance covered by the cursor movement, and
that {straight = curved} < cCoM < dCoM < dCoM2, in terms of movement duration (RT).
Consistent with (2), an analysis of the distributions of each trajectory type in two vowel
contexts indicated that L2 listeners’ affricate perception was indeed affected by the nucleus
vowel context: Mandarin-speaking learners experience more perceptual confusion when the
onset affricates are followed by /u/ than /i/. This effect was consistent between the accuracy
data, RT data, and the distribution of trajectory types. The exact mechanism for this contextual
effect requires further research, but it is possible that such an effect roots in the phonotactic
differences between L1 and L2, and language-specific distributional properties, which may
affect how affricate-vowel sequences are perceptually adapted in the listener’s interlanguage
system. For instance, Mandarin phonology permits affricatet+/w/ but not affricate+/1/
sequences, meaning that when Mandarin listeners perceive English /t1, d1/, they may rely less
on the lingual features than the labial gestures of the rhotic segment, which become masked in
the /u/ context (but not in the /i/ context) due to anticipatory coarticulation.
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Figure 1. Mouse-tracking trajectories with or without changes of mind.
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5. Dynamics of the vowel sequence /ia/ in naturalistic Portuguese and Spanish
Johanna Cronenberg, loana Chitoran
Université Paris Cité

This study is concerned with the acoustics of the vowel sequence /ia/ in European
Portuguese (PT) and Spanish (SP). While /ia/ is always phonologically classified as a hiatus in
PT, it can be either a diphthong /ja/ or a hiatus in SP [1]. However, these canonical forms can
be subject to adaptations in the production process due to the influence of phonetic factors. In
small samples of laboratory speech, it has been found that SP prefers diphthongs, esp. with
increased distance from the stressed syllable, e.g. didlogo /di'alogo/ (engl. dialogue) vs. dialogo
/djalo'go/ (engl. s/he conversed) [2]. For PT, it has been claimed that diphthongization might
exceptionally occur in informal speech or in post-tonic position [1]. If SP and PT differ in the
phonological status of /ia/, we hypothesize that this difference should also be maintained in
spontaneous productions despite the reduction processes associated with continuous,
naturalistic speech and lexical stress. In line with previous research [3, 4], we expect hiatuses
to have longer, steeper, and curvier formants than diphthongs.

The data for this study came from corpora of European radio and TV shows in PT (114
hours) and SP (223 hours; [5]) which included automatic segmentations on the word and
phoneme levels [6]. For the available 8,107 tokens of /ia/ for PT and 31,192 tokens for SP, we
measured F1 and F2 using the forest algorithm [7] and then z-scored and time-normalized the
formants. The duration of the sequences was normalized for speech rate differences, and then
time-warped into a horizontal, time-normalized signal with the rate-normalized duration as the
y-intercept. The three signals per token were submitted to Functional PCA [8] in order to
identify systematic patterns of variation in the formants’ shapes and their duration. PC1, PC2,
PC3, and PC5 were found to contribute information that was meaningful with respect to the
hiatus-diphthong contrast. The corresponding PC scores were used as dependent variables in
LMERs, with language, gender (male/female), and proximity-to-stress (tonic/pre- tonic/post-
tonic) as fixed factors as well as a random intercept for word and a random slope for gender by
word. Post-hoc comparisons were computed using estimated marginal means.

Figure 1 shows the result of reconstructing the formants and their duration using the
estimated marginal means of the four PC scores, separately for the languages, genders, and
proximity-to-stress conditions. The vowel sequence /ia/ is consistently shorter in SP than in
PT. For both languages, the tonic sequences are longer compared to the pre- and post-tonic
ones. However, the effect of stress on the duration of /ia/ is more pronounced in PT than in SP.
In addition to being shorter, pre- and post-tonic sequences in both languages present a reduced
movement in F1, especially in PT. The dynamics of F2 for pre- and post-tonic SP /ia/ as well
as pre-tonic PT /ia/ are similar to those of their tonic counterparts. The post-tonic sequences in
PT, however, additionally show a reduction of the F2 movement.

In summary, tonic /ia/ appears to be the most hiatus-like for both languages because of its
long formants with steep transitions, while the same sequence in pre- or post-tonic position is
shorter and shows significant reductions of the formant dynamics. That is, unstressed /ia/ aligns
more with the phonological characteristics of a diphthong than a hiatus. In addition, the
duration of SP /ia/, irrespective of lexical stress, is closer to the duration of diphthongs than
that of hiatuses as described by [3] (133 vs. 181 ms). Thus, and in line with [9], SP shows a
preference for diphthongal sequences. PT, on the other hand, maintains the hiatus-like acoustic
configuration of /ia/ in tonic position, but is prone to diphthongization and even monophthongal
tendencies in pre- and post-tonic position. Beyond contributing to our understanding of the
phonetic gradience of the phonological diphthong-hiatus contrast in Romance languages, this
study also highlights the benefits and challenges of working with large corpora of naturalistic
speech.
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6. Turn-taking in online conversations with people who do and do not stutter
Lotte Eijk, Sophie Meekings
Department of Psychology, University of York

People most commonly use speech in interactions with other people, where taking turns
seems to flow effortlessly. Interlocutors time their utterances based on predictions about the
other speaker’s timings [1, 2]. Gaps between speakers’ turns are only 300ms or less in many
languages [3]. We have a lot of information on turn-taking in speakers without speech disorders
(e.g., [4, 5, 6]). However, there is not as much focus on turn-taking in conversations including
people with atypical speech, like people who stutter (PWS). PWS frequently experience
involuntary syllable repetitions, prolongations, and ‘blocks’ where they cannot produce a
sound. These factors make the speech of a PWS less predictable, which could influence turn-
taking. A previous study [7] has found that PWS are more often interrupted or have their
utterances completed in a conversation than a speaker who does not stutter. We aim to explore
this further by investigating turn-taking in conversations with PWS in more detail. In this study,
we examine whether there are differences in turn-taking speed, whether PWS get a similar
amount of speaking time as typical speakers, and whether PWS are more likely to be interrupted
than typical speakers or differ in the amount of backchanneling.

We analysed twenty conversations - half of the conversations were between two typical
speakers (age: M =29.7, SD = 10.5; gender: 6 F-F, 3 F-M, 1 M-M), and the other half consisted
of typical-PWS pairs (age: M = 32.8, SD = 12.2; gender: 2 F-F, 7 F-M, 1 M-M). PWS were
self-identified people who stutter.

Speakers participated in a Diapix spot-the-differences task [8] conducted over Zoom. Each
pair participated in two rounds with two different pictures. Each picture contained 12
differences to be found in 10 minutes. In each round, one participant was appointed the leader
who started the description, while the other participant was the follower. The participant who
stutters always took the role of leader in the first round, after which roles were switched.

Backchannels and interruptions were automatically coded. Fully overlapping turns were
considered backchannels, and turns that start before, but finish after the end of the previous
speaker’s turn were categorised as interruptions. We performed three mixed effects models
with random effects for speaker and transcriber. The first model examined gap duration based
on turn transition type (PWS to typical, typical to PWS, or typical to typical). The second model
assessed turn duration based on speaker group (PWS, typical interacting with PWS, or with
typical) and role (leader or follower), with an interaction between the two. The third model
predicted the number of backchannels versus interruptions by speaker group and role.

Preliminary results indicated that leaders had longer turns, and role influenced the type of
overlapping speech, such that the follower used more backchannels than the leader. No
significant differences were found between the speaker groups in gap duration across the
different turn transitions, nor in turn duration or type of overlap. These findings may suggest
assigning clear roles in conversation could be helpful to PWS. The final results will be
presented at the conference. Future research could benefit from manual coding of backchannels
and interruptions, and could focus on exploring the relationship between stuttering severity and
turn-taking behaviours.
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7. Acoustical correlates of femininity and masculinity in Spanish voices
Nuria Polo'#, Filipa M. B. La**, Paula Barriendo-Cebrian® #, Mario Casado-Mancebo® *
"Faculty of Philology, UNED, *Faculty of Education, UNED, *Faculty of Philology, UCM,
‘Laboratory of Voice, Music and Language, UNED

Morphological, histological, acoustical and aerodynamical sex-related voice differences
have been described in several investigations. However, the understanding of how these
differences can be connected to the gender of a voice is still scarce. About 25 % of Spanish
females believe that their voices do not sound sufficiently feminine [1]. Also, to sound feminine
one needs to sound young. On the contrary, to sound masculine one must not sound young.

The question now is whether there are acoustical vocal features that correlate with these
believes. The present investigation seeks to define the acoustical metrics that correlate with
cross-gender laryngeal and vocal tract adjustments performed by Spanish speakers to sound
feminine or masculine.

A total of 22 female and 20 male healthy young Spanish native speakers were recorded
while reading a phrase containing all Spanish vowels: “he cumplimentado el formulario
amarillo” (I had filled in the yellow form). All participants were instructed to read this phrase
in five conditions: (1) habitual voice; (2) sounding feminine; (3) sounding masculine; (4)
sounding feminine, while visualising a picture of Betty Boop (feminine stereotype); and (5)
sounding masculine, while visualising a picture of Brutus, from Popeye cartoon series
(masculine stereotype). All recordings were made in a sound treated booth using the free
FonaDyn software (Version 2.4 by Sten Ternstrom, Sweden). The audio signal was collected
with a headset omnidirectional microphone (DPA microphone, Denmark), attached to an
external sound card (Fireface UCX, RME Audio, Germany), and calibrated using a sound level
calibrator (Extech Instruments, Germany). Mean fundamental frequency (f;) and vowels’
formant frequencies and speech fluency-related metrics were extracted using a Praat script.

Preliminary results suggest that traits of femininity are related to elevated mean f, and
extreme values for formant frequencies. In the stereotyped condition of femininity, lower
speech rate were found in both male and female voices. Masculine voices were created by
decreasing f, and increasing speech rate. These characteristics were exacerbated for the
masculine stereotype condition. In future investigations, it seems worthwhile to investigate the
extent to which these characteristics may correlate with self-perceptions of gendered
personality traits.

[1] Polo, N. & Gonzalez-Sanz, M. 2025. Creencias en torno a la manifestacion del género en
las voces espanolas, ELUA: Estudios de Lingiiistica de la Universidad de Alicante, 43.
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8. Intonational dynamics of German backchannels across conversational contexts
Eduardo Moking, Simon Wehrle, Constantijn Kaland & Martine Grice
IfL-Phonetik, University of Cologne, Germany

This study investigates how conversational context influences the intonation of
backchannels (BCs) such as ‘ja’, ‘mmhm’ and ‘mm’ in task-oriented dialogue and spontaneous
speech. We analysed speech data from a multimodal corpus involving 14 pairs of participants
(who had not previously met), interacting in three communicative contexts sequentially:
introductory small talk, a collaborative Tangram game, and a discussion of the Tangram game
just played, introducing a fixed topic and a degree of common ground. The conversational
contexts will henceforth be referred to Intro, Tangram and Discussion, respectively; more
details can be found in [1]. We employ two different techniques for analysing pitch— global
f0 direction and contour clustering—each of which captures distinct aspects of BC intonation.
Global f0 direction is calculated as the semitone difference between the beginning and the end
of a token, enabling a broad categorization of simple rises, falls, or level contours. While this
relatively straightforward method has successfully been applied in previous work (e.g. [2], [3]),
it does not account for the shape of pitch movements, or for token duration. To capture the
shape of pitch movements, we hence adopted Kaland’s [4] contour clustering method (v. 2024-
08), which we used to group similar productions based on their f0 contour and duration. FO
was tracked as a time series using the default settings and 10 measurement points (f0 fit set to
0.6). The time series were speaker-standardized (z-scored). Hierarchical agglomerative
clustering was performed with complete linkage as well as Euclidean distances between the
time-series f0 and duration measures.

The two analysis techniques together reveal context-specific effects on BC intonation. In
terms of global fO direction, there was a greater amount of intonational rises in task-oriented
speech (Tangram) than in either of the two spontaneous contexts (Intro and Discussion),
suggesting a shift towards more prominent BCs in contexts that necessitate efficient, goal-
directed feedback; see Fig. 1. Considering different lexical realisations of BCs, it can be seen
that although all three BC types are more often rising in the Tangram condition, the baseline
for each BC is different: ‘mmhm’ is predominantly rising throughout, reflecting its inherent
role as a continuer, whereas ‘ja’ is predominantly falling or level, and ‘mm’ has a more
balanced distribution of contours. While all BC types showed an increase in rising contours in
task-oriented interactions, contour clustering allowed us to identify distinct shapes within these
globally rising contours. Focusing on the BC types with the highest overall proportion of rises
(‘mm’ and ‘mmhm’), a predominance of late rising contours, including a fall-rise, was found
for ‘mm’, while a preference for early rises was found for ‘mmhm’. There was a general
increase of late rises in task-oriented speech, which was more subtle for ‘mmhm’; see Fig. 2.

Our results show that task-oriented contexts, which demand clear communication and
attentiveness, evoke more dynamic and rising BC intonation compared to more spontaneous
conversation, regardless of whether it involved small talk or a more targeted discussion (cf. [1],
[5]). Our findings have broader implications for understanding the role of BCs in interactive
speech, where the intonational qualities of these minimal responses are crucial for facilitating
mutual understanding and conversational flow. Furthermore, we were able to identify both
broad and more nuanced intonational features by using complementary techniques, thereby
advancing previous approaches. The analysis of very short utterances, exemplified by BCs, can
be seen as a test case for the challenges and possibilities inherent in the measurement and
evaluation of f0 contours. Our findings also underline the importance of dyad-specific
behaviour, reflected in the finding that while most dyads followed the group-level pattern, some
deviated notably, emphasizing the role of individual variability in conversational behaviour.
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9. Pitch patterns among female speakers in three dialects of English: Newcastle, London
and Dublin
Niamh Kelly
Newcastle University

Pitch (acoustically, fundamental frequency or f0) range and pitch dynamism are
suprasegmental factors which have been shown to differ across dialects (Meer & Fuchs 2022)
and languages (Andreeva et al. 2014). There are also interactions with gender and language
background. Generally, female speakers tend to have higher pitch than male speakers due to
having shorter vocal folds (e.g., Hollien 1960) which vibrate at a higher frequency. Importantly,
though, there is a large amount of variability within these groups, and sociocultural factors also
play an important role in how pitch is used by speakers to conform - or not - to gender role
expectations (Van Bezooijen 1995, Li et al. 2022). Some bilingual speakers have been found
to use different pitch ranges in their languages, for example, female bilingual speakers of Welsh
and English had a wider pitch range in Welsh than in English (Ordin & Mennen 2017).
Languages/dialects can also differ in their intonational patterns, for example, German and
English had a narrower pitch range and less variable pitch than Bulgarian and Polish (Andreeva
et al. 2014). Across varieties of English, research has found differences in phonological pitch
accent categories as well as the frequency with which particular pitch accents are used (Grabe
& Post 2002, Grabe et al. 2005). However, less work has examined to what extent there are
differences in overall phonetic pitch patterns across varieties of English.

The current study examines (in hertz) f0 range, mean f0, median f0, onset minus offset 0,
and pitch dynamism quotient (PDQ, a measure of overall variability of pitch (Hincks 2004,
Meer & Fuchs 2021)) of female speakers of three varieties of English: Newcastle, London
(where the speakers had a Jamaican background) and Ireland (Dublin) from a reading task and
a story retelling task. Recordings from the IViE corpus (Grabe et al. 2002) were used. These
were annotated into sentences, and Praat scripts were run to take the above measures for each
sentence. Four female speakers of each variety, aged around 16 years old, were examined. 30-
40 sentences were examined per speaker per task. There was a total of 766 sentences.

Linear mixed effects regression models were run for the four acoustic measures separately.
For each measure, models were built up term by term to determine the best model, using model
comparison (the anova function in R). The fixed factors that were explored were Dialect and
Task (read or retold). Speaker was included as a random factor. For four of the five measures
- range, mean, median and PDQ - the best model was one with just Task as a fixed factor, where
the Retold task had a significantly lower mean and median f0, narrower range and smaller PDQ
than the Read task for all dialects. For onset minus offset, the best model was one with an
interaction of Task and Dialect. Pairwise tests showed that only for Newcastle and Dublin, the
Retold task had a smaller value than the Read task, while for London there was no difference.
For the Read task, London had a smaller value than the other two dialects.

The results indicate that the dialects do not differ in most of the measures, at least for the
speakers examined. Examining the data qualitatively shows that Newcastle and London
speakers showed instances of a negative number for onset minus offset, due to final rises. Read
speech had more pitch movement and a wider range and higher mean than a retold story. This
may be to do with the presence of dialogue in the read task. These findings demonstrate that
the type of task used in intonation research has significant effects. Further dialects and male
speakers are currently being examined.
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10. Italians in contact: obstruents’ accommodation among internal migrants in
Florence.
Giuditta Avano
University of Pisa

Research on Second Dialect Acquisition (SDA) [1][2] investigates the linguistic effects of
long-term accommodation [3][4] on speakers of a dialect (D1) who migrate to an area where a
different variety of their language (D2) in spoken. The peculiarity of this migration situation is
that the two languages in contact are mutually intelligible, so migrating would not necessarily
require the acquisition of a new code to communicate, as it would happen for contexts of
Second Language Acquisition [1], thus language change might occur for the will to get
approval from the arrival community [3][4]. Within the Italian context, studies on the linguistic
effect of varieties’ contact due to migration have been quite rare so far [5], [6], [7], [8]. We
believe that introducing SDA studies within the Italian context would be of particular interest
to understand the linguistic and sociolinguistic effect on accommodation due migration contact
[9], as Italian internal migration is a relevant phenomenon [10] and the country presents a very
complex linguistic situation in which there is a large diatopic variation, especially concerning
phonetics [11]. In fact, as “pronunciation is less subject to the pressure of the standard norm
than other levels of the language system” , spoken Italian without regional phonetic features is
extremely rare, even in formal situation and among speakers with a high level of education
[12:20]. To investigate the effects of migration linguistic contact on Italian varieties’ ongoing
changes, we chose to explore the speech of internal Italian migrants living in Florence. In fact,
among Italian varieties, Florentine has a special position, as it was used as a model during the
past centuries for the definition of a Standard Italian (SI) [13]; however it does not corresponds
to the standard norm, as it shows some local phonetic features, particularly regarding obstruents
[14]. Furthermore, recently, it might have lost prestige at the national level [15], [16].Will
internal migrants, speakers of other varieties, adopt the Florentine pronunciation, even when it
differs from the national norm, or will they preserve their own phonetic features, given the high
tolerance on pronunciation? Which linguistic and sociolinguistic factors would influence these
dynamics?

In order to answer the research questions above, we run an analysis of intervocalic
obstruents’ realizations among 29 speakers of different regional Italian - 10 Campanian (CamlI),
7 Lombard (LI) and 12 Calabrese (Call) speakers, aged between 30 and 66 y.o. - who arrived
in Florence as adults (age of arrival > than 19 y.o) and had been living in town for more than
10 years. We analysed the phonetic realizations of:

1. intervocalic stops (realized as such [p t k] in SI, Call and LI and as lenited outputs
[p t k] in Caml) to observe for an adoption of the Florentine Italian (FI) spirantized
pronunciation [ ¢ 6 h]. e.g. SI [bu:ka], FI [bu:ha] “hole”.

2. intervocalic affricates (realized as such [ d3] in SI and LI and [{ d3:] in Call, [J d3:]
in Caml) to observe for an adoption of FI de-affricated pronunciation [[ 3]. e,g. SI
[ba:ffo], FI [ba:Jo] “kiss”.

Obstruents ( N=2278) were elicited though a sentence reading task and classified with praat
[17]. Acoustic cues as CoG [18], [19], duration and intensity [20] were extracted to compare
migrants’ realizations to those of 20 Florentine speakers of about the same age.

SDA studies [21], [22], have showed that each feature social prestige and salience have a
role in determining its accommodation or maintenance. Given that deaffrication is considered
as less salient and sociolinguistically marked than intervocalic spirantization [23], we expect
to find a greater amount of Florentine-like realization for the former phenomenon than for the
latter one. Given that speakers are aware of Florentine spirantization for the /k/ segment only
[24, p. 20], we will try to understand if its higher salience shows an effect in the direction of a
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higher or a lower degree of accommodation toward Florentine pronunciation. Moreover, we
will investigate if different speakers’ D1 has an effect on accommodation both for linguistic
(major or minor linguistic distance between D1 and D2 pronunciation) and sociolinguistic
reasons [15], [16]. To conclude, we will investigate if, together with an effect of sex [8], [25],
[26] and education, an effect of a positive explicit attitude [27] toward the Florentine accent is
found on Florentine features’ adoption.
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11. Rime merger in Beijing Mandarin retroflex suffixation: expanding the typology of
incomplete neutralisation
Yutong Wang!, Mitko Sabev?!
!University of Cambridge, °Universitiit des Saarlandes

Incomplete neutralisation (IN), wherein phonologically neutralised categories yield
phonetically non-neutralising outputs, has been documented in various languages. Frequently-
discussed evidence includes American /t/-flapping [1] and German final devoicing [2]. This
paper presents a clear case of IN using data from Beijing Mandarin (BM). In Beijing retroflex
suffixation (BRS), a suffix er (transcribed as [o] or [{]) is attached to the rime to denote
diminutiveness, as exemplified in (1), which substantially changes the quality of the rimes by
adding r-colouring to the rime while deleting certain segments. This results in the loss of
distinctiveness between some rime categories.

(1) [p'ai] + er— [phay] ‘tag’; [p"an] + er — [p"ay] ‘plate’

We conducted a production experiment involving 11 native BM speakers. The experiment
elicited 136 pairs of unsuffixed and suffixed forms, embedded in carrier sentences, as shown
in (2). The speakers were free to choose between the affirmative or negative form of the carrier
sentence as a response to the prompt: ‘do you know what the meaning of <target word> is?” in
a naturalistic way.

(2) & CR) HIiE <target word> & EZATEE

I (don’t) know the meaning of <target word>.

Using the Montreal Forced Aligner [3] and manual correction, acoustic data, including the
first three formant frequencies (F1, F2, F3) and fy values, were extracted at 21 equidistant points
in the rime using Praat scripts [4, 5]. To capture the subtle acoustic differences, the study
employed generalised additive mixed models (GAMMs, [6]) to analyse dynamic formant
trajectories and fo contours across all 34 rime x 4 tonal conditions in BM. In total, 251,332 data
points were obtained, and 77 GAMMs were fitted to model dynamic changes in formant
trajectories and tonal contours. The last five points from each trajectory smooth were removed
to reduce co-articulatory effects from the following segment. Since the output of GAMMs can
be complex and lengthy (e.g., [7, 8]), we reported and visualised the predicted measurements
from the models, focusing on pairwise comparisons of suffixed vs. unsuffixed rimes, as well
as groups of potentially merging suffixed rimes, as exemplified in Figure 1.

The results show that suffixation causes spectral changes across all rime types, with varying
degrees of vowel raising, lowering, and retraction, depending on the type of nuclear vowel.
Low-nucleus rimes like [a], [ai] and [an] exhibit significant spectral change and complete
merger after suffixation. High-nucleus rimes also demonstrate substantial changes: lowering
and retraction are observed for the high-nucleus group, and openness and more backness are
found in suffixed [ie, ye]. Therefore, suffixed [ie] and [ye] remain distinguishable within their
respective groups, as the quality of [e] seems to be preserved. The mid nuclear vowel [¥]
exhibits less quality change and remains distinct in its group after suffixation. Tone contour
shapes are preserved after suffixation, with a significant decrease of overall FO values but no
differences within the merging suffixed groups.

Thus, some of the merging suffixed rime categories are spectrally distinguishable, but these
differences seem unlikely to be large enough to be perceptible, which remains to be confirmed.
These findings of phonetic incompleteness or gradience challenge the prevailing assumption
that phonologically neutralised contrasts, which are expected to be categorical, do not exhibit
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gradient surface distinctions. This poses challenges to the traditional modular feed-forward
phonology-phonetics interface [9-11], which posits that phonetics only has access to the
discrete phonological output that does not contain any gradient phonetic information.
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Figure 1. Left: Average predicted GAMM trajectories for rimes with low nuclei based on
the interaction term between suffixation and rime type. Right: Plots of predicted GAMM
trajectories for suffixed normalised formants of rimes with low nuclei. Solid lines: formant
trajectories of suffixed rime; dashed lines: unsuffixed rimes.
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12. Regional variation of pre-boundary lengthening in a corpus of German dialects
Nadja Spina, Alfred Lameli
Forschungszentrum Deutscher Sprachatlas

Pre-boundary lengthening (PBL), the lengthening of segments immediately preceding
prosodic boundaries, is an important correlate of prosodic phrasing ([1]). As such, PBL has
received intense research interest for half a century. For this time, mainly experimental studies
focused on cross-linguistic variation in PBL from a language typological perspective (e.g., [2]).
Language-specific variation in PBL across languages is hence well-studied, whereas little is
known about cross-regional variation within one language. Only few studies have addressed
this research gap. Rao reports regional variation in PBL between Cuban, Ecuadorian and
European Spanish ([3]) and calls for further corpus studies investigating variation in PBL
between dialects and “macrolects” (79) of other languages to validate the results for Spanish.

In German, local dialects and the more standard-targeted “regiolects” ([4]) are well studied
on the segmental level but poorly regarding prosody. The present study investigated data from
the REDE corpus (project “regionalsprache.de” [5]), which contains recordings of regional
varieties from 150 locations in Germany. Nine locations were selected for analysis, and all
speakers provided for each location were included in the analysis. In total, 10 Low German, 14
West Central German and 20 Upper German speakers were analyzed. The speakers heard 40
sentences that consisted of several intonation phrases (IPs), such as in (1), once in Standard
German and once in dialect. Their task was to repeat the sentences, and one time target their
native dialect (dialect register) and another time Standard German (regiolect register). Each
speaker thus produced 80 sentences. Dialect and regiolect registers were hence compared
within the same speakers. Segment and word boundaries were automatically annotated using
WebMAUS [6]. Syllable boundaries and word stress were manually annotated in Praat. The
distance of each segment and syllable from a prosodic boundary was annotated using an
automated procedure. Phrase-final words were manually annotated by labelling boundary tones
after the GToBI standards [7]. The duration of each segment was measured. Linear mixed
effects models accounting for DURATION as a function of BOUNDARY and REGION were
fitted to the data in R. SPEAKER, LEMMA and SENTENCE were included as random effects.

Figure 1 shows a highly significant PBL effect (p<<0.001) in the (stressed) penultimate and
ultimate syllables of disyllabic words across regions. Figure 2 shows the difference between
final and non-final mean segment duration in percent. It clearly illustrates that PBL starts on
the stressed syllable and increases towards the boundary. This confirms experimental results
for Standard German, which show a progressive increase in PBL towards the prosodic
boundary ([8]). Regional differences in PBL could be observed in terms of a highly significant
register effect for the ultimate syllable in Low German (p<0.001). That is, PBL differs in Low
German between speech registers in the syllable where PBL is strongest and therefore likely to
be perceptually most salient ([8]). This result has important implications for the status of Low
German. Thus, Low German varieties differ considerably from High German (i.e., Central and
Upper German) varieties as they developed differently with regard to late West Germanic
forms. For example, compared to High German dialects, Low German has a preference for
simpler consonant clusters and syllable structure as well as a tendency towards monosyllabicity
([9]). As a consequence, Low German differs so much from Standard German that it could be
regarded as an independent language rather than a variety of German. The stylistic choice of
register in the Low German area therefore resembles bilingualism in that speakers strictly
distinguish between dialect and standard forms ([10]). In the High German area, however,
speakers mix both forms. The present results suggest that there are different extents of PBL in
Low German and Standard German and that Low German speakers distinctly produce this
difference in dialect- and standard-targeted speech styles.
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(1) [Im Winter]ip [fliegen die trockenen Blétter]ip [durch die Luft herum]ip.

‘In winter, dry leaves fly about through the air.’

[Es hort gleich auf] ip [zu schneien] 1p, [dann wird das Wetter wieder besser] ip.

‘It will soon stop to snow, then the weather will become better again.’

[Der gute alte Mann] ip [ist mit dem Pferd durchs Eis gebrochen] ip [und in das kalte Wasser
gefallen] rp.

‘The good old man has broken through the ice with his horse and fallen into the cold water.’
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Figure 1: PBL effect in milliseconds comparec Figure 2: Strength of PBL effect in percent
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13. The intersection of four phonetic variables in Yucatan Spanish: A “variable swarm”
analysis
Jim Michnowicz, Allyson Gee
North Carolina State University

Previous research has argued that sociolinguistic variables are best approached as part of a
“variable swarm,” where multiple features are studied simultaneously for the same set of
speakers [1], [2]. A swarm recognizes that “[e]ach linguistic variable can reveal new meanings
and social patterns” [1] that are not apparent through the study of a single variable. The present
study conducts a swarm analysis on Yucatan Spanish (YS) data in both sociolinguistic real and
apparent time to better understand the patterns of use of traditional YS variables over time.

YS is a regional variety in contact with Yucatec Maya and is one of the regions in Latin
America with the greatest influence of an indigenous language [3]. Previous studies have
shown that many traditional features of YS, directly or indirectly related to possible Mayan
influence, are undergoing a rapid process of standardization in urban areas, such as the capital
city, Mérida [4].

The present study builds on previous research by examining four traditional YS phonetic
variables: the realization of final /n/ as [m], e.g., ['pam] for ['pan] [5]; intervocalic stop
realizations of /bdg/, e.g., [ 'bi.bo] for ['bi.po] as measured by intensity difference with the
following vowel [6], [7]; aspirated /ptk/ as measured by VOT [8]; and vocalic and consonantal
prosodic rhythm, measured with Vnpvi and Crpvi, respectively [9], [10]. Data were collected
through sociolinguistic interviews at two different points in time (2005 and 2016), which
allowed studying ongoing change in YS both in real time and in apparent time [11]. The study
uses data from 27 YS speakers, divided by age group, sex, and linguistic background (Spanish
monolinguals, Mayan-Spanish bilinguals), and statistical patterns across speakers and variables
were analysed using correlations and logistic/linear regressions.

The correlation analysis between three initial variables (VOT analysis is ongoing) for all
speakers finds several weak correlations, one of which approaches moderate strength (rates of
final -m and stronger realizations of /bdg/), suggesting that the two variables might be related
within the speech community (Figure 1). Results by linguistic background show stronger
correlations, with Spanish monolinguals showing a moderate negative correlation between
Crpvi and final -m (Figure 2), while Mayan bilinguals show a moderately strong correlation
between final -m and stop /bdg/ (Figure 3), indicating continued bilingual-based distinctions in
the community.

Additional analyses will be conducted to further elucidate possible patterns of change in Y'S,
including the addition of the VOT data, with a particular focus on real-time and apparent
differences, and on trends that would only be visible through a “swarm” approach.
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14. Underlying vowel asymmetry in Okinawan word-initial preglottalization
Antoine Heintzmann
CNRS - Paris VIII University (UMR 7023 SFL); Lyon IIl University

Ryukyuan languages constitute a subset of the Japonic family, whose common intermediary
ancestry is usually known as proto-Ryukyuan (pR). A common thread throughout the branch
is the apparent neutralisation of pR mid-vowels (*e, *o) with their high counterparts. Though
the surface melodies of both reflexes coincide, the etymologically high vowels (EHV) tend to
exhibit some behaviours that distinguish them structurally from corresponding etymologically
mid vowels (EMV). In the Northern branch in particular, EHVs tend to undergo “pre-
glottalization” in the intermediate phase between the onset and the nucleus [1].

Okinawan, one of the most spoken and better documented Ryukyuan languages, belongs to
the Northern branch. The source used in this study is a dictionary compiled for Okinawan by
the NINJAL (MPARGESEHL, Okinawa-go jiten) in 1963, counting 14543 entries transcribed
using a notation making conspicuous pre-glottalized variants of phonemes.

In Okinawan, “pre-glottalization” manifests in the form of word-initial glottal stop insertion,
occurring in three precise contexts: before initial vowels with empty onsets, initial glides and
moraic nasals. The occurrence of this phenomenon in Okinawan stands out cross-linguistically
from other occurrences since it is contrastive, glottal insertion being the unmarked issue in the
case of empty onsets and marked in the other two (see minimal pairs in (1)).

After a comprehensive spanning of the corpus though, we find that etymological vowel
height does not directly affect pre-glottalization; instead, glottal insertion is mainly inhibited
by etymological glides, which have syncopated in mainland Japanese. However, etymological
height does play a part in the formation of other pre-glottalized segments such as the initial
nasal mora. In fact, those segments tend to arise at places previously occupied by EHV.
Furthermore, the emergence of this segment is also dependent on the etymological height of
the following vowel, since this kind of change only arises if the EHV is followed by an EMV
in the following mora/syllable.

In a metrical framework, the height difference in an earlier form may have impacted the
heading of the (moraic) foot in cases like (1c), as mid vowels are higher in the sonority
hierarchy and thus more susceptible to attract head status [2]; the iambic configuration then
survived even as the contrast became neutralized. However, the (syllable containing) the head
mora not being aligned with the left edge of the prosodic word is a violation of its role as a
“stronger edge” (represented as ALIGN-HEAD-L(SYL, PRWD)). This discrepancy is solved by
apheresis, which is followed by initial gemination [3], in order to keep the minimum of 2 morae
(documented in other Japonic languages in [4], represented here as *[p]o). The overriding of
the typological markedness of initial geminates (*#C:) is represented here in (2) for the word
Nni ‘rice paddy’.

Government phonology [5-7] on the other hand, attributes this chain of events to an instance
of proper government between the nuclei, which implies a difference in charm between EHV
and EMV, a segmental property conditioning a segment’s ability to govern, directly derived
from its internal (elemental) structure. The nasal insertion here is here not analyzed as a
geminate but rather as a spreading of the nasal element (represented as |L| since [8]) to the
preceding V slot (see (3)).

Overall, the choice of the framework used for the representation of the emergence of
preglottalized segments yields deep implications on the overall shape of Okinawan phonology,
since, unlike the metrical explanation, a government-based analysis suggests that the Ryukyuan
vowel “neutralisation” is merely superficial with each etymological vowel leading to a distinct
feature structure.
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15. Loss of gender differences in coda rhotic articulations in US Puerto Rican Spanish
Mary Elizabeth Beaton, Zhe Wang,
Denison University

This study examines rhotic manner of articulation across three sociolinguistic generations
(G1, G1.5, G2) of Puerto Rican Spanish (PRS) speakers in Lorain, Ohio. The bilingual and
multi-dialectal environment in Lorain offers a setting to examine the factors influencing
language change. Coda /r/ shows considerable variation in PRS, making it an ideal feature to
explore potential shifts in a multilingual context. Previous studies on PRS both on the island
and in the diaspora in the United States find articulations ranging from taps [r], fricatives [f],
deletions, aspirations [h], geminates, trills [r], and approximant sounds ranging from an
American English-like [1], to neutralization with laterals [I], to productions somewhere
between [1] and [1], sometimes represented as [l1] ([1], [2], inter alia). While most studies have
focused on the approximant realizations and the possibility of (incomplete) neutralization of /r/
to [1], the present study considers articulations more broadly to examine possible influences of
English and of other dialects of Spanish on Puerto Rican coda /1/.

Due to steel industry recruitment beginning in the 1940s, 30% of Lorain's population is
Hispanic, of which nearly 80% is of Puerto Rican heritage. Puerto Ricans in Lorain interact
daily with a smaller but still sizable Mexican population. Intense contact with Mexican varieties
of Spanish, which feature 'strong' tap [r] and fricative [f] articulations, could condition a shift
toward more of these articulations across sociolinguistic generations. However, contact with
English [1] could further PRS's tendency for coda lenition. The central research questions are:
a) Are there generational changes in coda /r/ articulation in Lorain PRS? b) If so, is the
directionality of the change towards the 'strong' pronunciations in Mexican Spanish or toward
a greater number of 'weak' /r/ common in Caribbean varieties and English? ¢) How is the change
stratified socially in terms of gender, age, and origin (family history from the capital San Juan
vs. other areas of the island)?

To answer these questions, we utilized 16 interviews from a corpus created by the first
author in Lorain. Starting five minutes into each interview, coda rhotics (N = 2,363) were
classified according to manner of articulation using evidence from the spectrogram and
waveform in Praat. Using a logistic regression mixed effects model in R, we explored the
conditioning of 'strong' (taps and fricatives) and 'weak' (approximants and deletions) /t/ by the
following independent variables: vowel preceding rhotic, manner of articulation of sound
following rhotic, lexical stress, lexical frequency, position in word (medial or final),
sociolinguistic generation, age, gender, and origin. In addition, we considered models with
interactions between generation and the other social variables (age, gender, and origin).

Our main finding is that rhotic articulations change across sociolinguistic generations in the
direction of more weakening, but only in women. G1 women differ significantly from men,
using more 'strong' /r/ articulations. However, women in subsequent generations produce more
'weak' /r/ like men, erasing the gendered differences seen in the first generation (see Figure 1).
In both genders, the conditioning of following sound is lost by G2, but there is no generational
change in the influence of the vowel preceding the rhotic.

Our findings suggest that contact with English plays a stronger role in change than does
dialect contact. Other factors, such as shifts in the social meaning vis a vis the prescriptive
status and identity marking of /r/ articulations in the contact environment are explored. Our
study bolsters previous claims that majority language influence tends to be stronger than dialect
contact ([3]) and that social conditioning in heritage languages may be less robust than in first
generation (im)migrants ([4]).
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Figure 1
Probability of Weakened articulation by gender and generation
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16. Vowel centralization in highland and lowland Peruvian Spanish
Patricia de Crignis' Conceigdo Cunha?
TLMU Munich, °’LMU Munich

Spanish is generally considered a syllable-timed language with stable vowels (Szczepaniak
2009) and several acoustic studies show minimal differences in formant values between
stressed and unstressed vowels in both Peninsular Spanish (Almeida 1990, Ortega-Llebaria &
Prieto 2010) and Hispano-American Spanish (Vaquero & Guerra de la Fuente 1992, Delforge
2009). However, vowel lenition processes, including centralization, have been reported in some
tierras altas (highland) varieties in Hispano-American Spanish and explained by an L1-to-L2
transfer from indigenous languages (Nahuatl in the Valley of Mexico, Quechua and Aimara in
the Andes; Canellada & Zamora 1960, Hundley 1986, Delforge 2009). Since vowel
centralization has hardly been studied in the Peruvian tierras altas varieties of Spanish
(Hundley 1983, Delforge 2008), we ask, first, whether vowel weakening is prevalent in
Peruvian Spanish, and second, whether centralization patterns in L1 and L2 speakers indicate
a language contact phenomenon.

To answer these questions, data was collected via field research in the Peruvian department
of Arequipa from a total of 50 participants, both in a village in the tierras altas (n=20), where
a language shift from Quechua to Spanish can be observed, and in a village in the coastal tierras
bajas (lowlands; control group; n=30), where Spanish has developed without language contact.
The participants in the tierras altas either speak Spanish as L1 (n=7) or are bilingual with
Spanish as L2 and Quechua as L1 (n=13). The data was collected from three generations and
two genders (f/m). All informants were asked to name 53 pictures in which the Spanish vowels
occur in tonic, pretonic and posttonic positions. The data was recorded with a Zoom H4 mobile
digital audio recorder in WAVE format with a sampling rate of 44100 Hz. The data was then
segmented in Praat (Boersma/Weenink 2018), imported into an Emu database (Tcl Core Team
2018) and analyzed using R (R Development Core Team 2018). A total of 6,253 vowels (2,083
stressed and 4,170 unstressed vowels) were analysed.

The analysis shows that vowel centralization is not only common among L1 and L2 speakers
in the fierras altas, but, surprisingly, also among L1 speakers in the tierras bajas. Unstressed
/a/ is clearly centralized towards schwa in all three speaker groups. Unstressed /i/, /e/ and /o/
are less centralized: In L1 speakers (tierras altas and tierras bajas), /e/ moves slightly towards
[1] and /o/ towards /v/, /i/ centralizes slightly towards the middle of the vowel space (towards
[t]). In L2 speakers, /e/ and /o/ are less centralized and more raised (see Figure 1). A comparison
by word position revealed that centralization in L1 speakers (tierras altas and tierras bajas) is
more prominent syllable finally. Furthermore, for L2 speakers, unstressed /e/ and /o/ are raised
only in final position, but not in other word positions. Thus, vowel raising in this corpus
primarily affects unstressed final vowels. This may be attributed to a parsing error: L2 speakers
may perceive the centralized-raised vowels [1] and [0] produced by L1 speakers in final position
as [i] and [u]. This interpretation is further supported by the fact that L2 speakers are quite
capable of articulating unstressed /e/ and /o/ in other word positions. The formant values of
stressed and unstressed /e/ hardly differ, and /o/ and /a/ even appear hypercorrectly
strengthened (see Figure 2).

Overall, the data do not indicate an L1-to-L2 transfer, as centralization is also widespread
in the control group in the tierras bajas. Furthermore, the data rather indicate a non-target like
articulation of the L2 speakers. To complete the picture, data on the Quechua contact variety
spoken in the tierras altas of Arequipa should also be analyzed.
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Figure 1. Vowel quality of stressed (uppercase) and unstressed (lowercase) vowels: L1
Spanish in the tierras bajas (K.L1) and tierras altas (B.L1), and L2 Spanish in the tierras altas

(B.L2).
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Figure 2. Vowel quality of stressed (uppercase) and unstressed (lowercase) vowels in non-
final (B.L2: nicht final) and final positions (B.L2: final) in L2 Spanish in the tierras altas
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17. F0 variation in Italian-dialect bilingualism: close-up on Campanian varieties
Giovanni Leo, Giuseppe Magistro
Ghent University

Background: In this study, we focus on Italian-dialect bilingualism, which features the co-
existence of a national official language (Italian) and Italo-romance dialects, whose contact
gives rise to regionally/locally-tinted varieties of Italian [1] [2]. Italian and dialects co-exist in
a “dilalic” situation, e.g., they are highly overlapped in informal speech [2], in other words the
boundary between the high variety (Italian) and the low variety (dialects) is less-clear cut, also
because of their structural similarity. This leads to the formation of an Italian-dialect
continuum, resulting in “dialectisation” of Italian and “Italianisation” of dialects [1]. We focus
on two linguistic areas in Campania (South of Italy), i.e., Naples and Cilento, respectively
corresponding to an urban area and to a rural area.

Research questions/aims: Research has shown a link between FO configurations and
specific language varieties in contact, i.e., in sequential bilingualism [3] [4] [5]. Long-term
distributional parameters are usually used to study FO variation either across the whole
utterance [4] or by targeting specific points in the utterance [5], showing that bilingual speakers
exhibit FO manipulations depending on the language being currently spoken. The extent of such
manipulations is also reported to be linked to the degree of competence in the speaker’s
repertoire [5]. We set out to investigate H1) whether bilingual Italian-dialect speakers exhibit
a manipulation of FO properties sensitive to the variety being used, H2) whether the degree of
these putative FO manipulations (in terms of pitch span and level) depend on the different
sociolinguistic properties of Naples (urban) and Cilento (rural).

Corpus & speakers: We rely on two linguistic groups: bilingual speakers (9 M) of
Neapolitan (N) and Neapolitan Italian (NI), and bilingual speakers (6 M) of Cilentan and
Cilentan Italian (CI), both featuring young men aged 19 to 30 with a technical-vocational
education. Each group conducted comparable Discourse Completion Tasks (DCTs) in both
varieties on a range of types of utterances, for a total of 1035 utterances in the Neapolitan group
and 685 in the Cilentan group.

Method: By using rPraat [6], we extracted pitch span and pitch level over the entire
utterance. These values have been normalised per speaker and scaled. In order to detect
meaningful differences, a k-nearest neighbours algorithm was leveraged with the aim of
classifying the observed data into the two varieties, more specifically creating a distinctive
boundary accounting for the observed variation (cf. [7] for a likewise application of kNN within
Italian-dialect prosody). This procedure was repeated for each linguistic group: N-NI, C-CI.

Results: As seen in Fig. 1, the dividing boundary is orthogonal to the FO mean axis,
indicating that the latter is a decisive feature for separating Italian and the respective dialect.
For both linguistic groups, dialectal utterances are found with higher FO means. At the same
time, a closer inspection into the clusters reveals a more complex picture. While the Italian
utterances of Naples are consistently found within the low FO area (71%), the dialectal ones
are more scattered along the entire FO mean axis (54% for the high area and 46% for the low
area). The high FO mean of the Cilentan group is occupied by dialectal utterances, however the
majority of the latter is also found in the low FO mean, showing that both varieties consistently
employ a lower level. More dynamicity is suggested in the Neapolitan group, which falls in
line with what suggested by [8] with Neapolitan exhibiting phonetic enhancement of
prominence (H1). The rural area (Cilento) exhibits a more cohesive behaviour inasmuch as the
use of different FO levels seems not to be strongly correlated with the use of either variety (H2)
(see Fig. 2 for a comparison across groups). Therefore, the different processes of dialect-to-
Italian advergence [9] call for a deeper inquiry with the aim of unravelling the mapping of
acoustic mechanisms and the sociolinguistic connotations of the areas.

237



Neapolitan group Cilentan group

)

Figure 10. kNN (Neapolitan Group on the left, Cilentan Group on the right).

Cluster distribution_Neapolitan Group Cluster distribution_Cilentan Group

7o
80
z 5407 45,93 60 o 821 9179
o U
=3 60
z E Z g
& £ 5 £
50 § & H
g
5 - 2
&
13 T0.87 40 ] 730

a0 &

20

30
High Low High Low

FO level FO level

Figure 11 . Cluster distribution per variety (Neapolitan Group on the left, Cilentan Group
on the right).

[1] Telmon, Tullio. 1993. ‘Varieta Regionali’. In Introduzione All’italiano Contemporaneo. La
Variazione e Gli Usi, 93—149. Laterza.

[2] Berruto, Gaetano. 2008. ‘Le Varieta Del Repertorio’. In Introduzione All’italiano
Contemporaneo, 3—36. Editori Laterza.

[3] Andreeva, Bistra, Grazyna Demenko, Bernd Md&bius, Frank Zimmerer, Jeanin Jiigler, and
Magdalena Oleskowicz-Popiel. 2014. ‘Differences of Pitch Profiles in Germanic and
Slavic Languages’. In Fifteenth Annual Conference of the International Speech
Communication Association.

[4] Meer, Philipp, and Robert Fuchs. 2019. ‘Pitch Level, Range, and Dynamism in Trinidadian
English: A Comparative Study with Other Varieties of English’. In Proceedings of
ICPhS, 19:329-33.

[5] Cataldo, Violetta and Orrico, Riccardo and Savy, Renata. 2017. ‘Phonetic Variation of 0
Range in L1 and L2 : A Comparison between Italian, English and Spanish Native and
Non-Native Speakers’. In SOCIAL AND BIOLOGICAL FACTORS IN SPEECH
VARIATION, edited by Bertini, Chiara and Celata, Chiara and Lenoci, Giovanna and
Meluzzi, Chiara and Ricci, Irene, 3:227-56. Studi AISV. Pisa: Officinaventuno.
{http://doi.org/10.17469/02103AISV000012}.

[6] Botil, Tomas, and Radek Skarnitzl. 2016. ‘Tools rPraat and mPraat: Interfacing Phonetic
Analyses with Signal Processing’. In Text, Speech, and Dialogue: 19th International
Conference, TSD 2016, Brno, Czech Republic, September 12-16, 2016, Proceedings 19,
367-74. Springer.

[7]Crocco, Claudia, G Magistro, B Gili Fivela. 2022. ‘Comparing Dialectal and Italian
Prosody: The Case of Venetian’. STUDI AISV, 51-74.

[8] Crocco, Claudia, Barbara Gili Fivela, and Mariapaola D’Imperio. 2022. ‘Comparing
Prosody of Italian Varieties and Dialects: Data from Neapolitan’. In FEleventh
International Conference on Speech Prosody (Speech Prosody 2022), 140-44.
International Speech Communication Association (ISCA).

[9] Auer, Peter. 2011. ‘Dialect vs. Standard: A Typology of Scenarios in Europe’. In The
Languages and Linguistics of Europe, 485—-500. De Gruyter Mouton.

238


https://doi.org/%7bhttp:/doi.org/10.17469/O2103AISV000012%7d

18. Differences in peak alignment between Central Castilian Spanish and Basque
Spanish in declarative utterances in conversational speech
Gorka Elordieta!, Magdalena Romera?, Asier Illaro!
"Universidad del Pais Vasco (UPV/EHU), *Universidad Puiblica de Navarra

The present study aims to contribute to the growing work on prosodic aspects of languages
or language varieties in contact, where prosodic features of one language or language variety
are present in the other. It focuses on the variety of Spanish in contact with Basque (Basque
Spanish), in parts of the provinces of Bizkaia, Gipuzkoa and Navarre, in northern Spain. [1]-
[3] analyze the nuclear contours in conversational speech of information-seeking absolute
interrogatives in Basque Spanish, showing that the prevailing contour is rising-falling: L+(;)H*
(H)L% (a rising nuclear pitch accent that can be upstepped, followed by a L% or HL%
boundary tone). This type of contour is found in Basque, and contrasts with the rising final
contour L* H% reported for Castilian Spanish in read speech (cf. references in [1]-[3]). [4] also
finds a majority of rising final contours in Madrid Spanish conversational speech. [1]-[3]
attribute the falling contour of Basque Spanish polar interrogatives to influence from Basque.

As for declaratives, [5] showed that in declarative utterances of speakers from the province
of Gipuzkoa the majority of rising pitch accents had their peaks strictly aligned within the tonic
syllable, L+H*. This contrasts with Castilian Spanish, where rising pitch accents have delayed
peaks, L+<H* [6-9]. In Basque, the most common prenuclear and nuclear pitch accent in
conversational speech is L+H* (cf. [10], [11]). Thus, a plausible hypothesis is that Basque
L+H* is being transferred to Basque Spanish.

In the present study, we analyze the pitch accents in declarative utterances of conversational
speech of 12 speakers from the province of Bizkaia, 6 from a city (Bilbao) and 6 from a small
town (Lekeitio). They add to the 12 speakers from Gipuzkoa analyzed in [5], also from a city
(San Sebastian) and a smaller town (Ibarra), for a total of 24 speakers (12 from two cities, and
12 from two small towns). The interest of considering urban and non-urban areas is that
previous work on information-seeking polar questions in Basque Spanish has shown that there
is a higher degree of presence of the Basque type of contour in areas where Basque is used in
daily life consistently, compared to urban areas, where the use of Basque is very reduced (cf.
[2]). 886 declarative utterances with 4,621 pitch accents have been analyzed, and compared to
1,051 pitch accents from 210 declarative utterances of 7 speakers of Central Castilian Spanish
(from the city of Madrid) analyzed in [5]. The experimental methodology is the same for
Basque Spanish and Madrid Spanish, so the results are directly comparable. We divide words
in two types, depending on their information status: those that convey background or known
information, and those that convey relevant information, responding to what was asked by the
interlocutor. We call the accents in the two types prenuclear and nuclear, respectively
(although the parallelism with the terms used in the literature on read speech is not exact).
Three ToBI transcribers annotated the pitch accents and boundary tones (85% agreement).

Four separate logistic regression models were computed using the glmer function from
the Ime4 package [12] in RStudio [13] for the four most frequent tones: L+H*, L+<H*, H*,
and L*. The results plotted in Figure 1 show that L+H* has a substantially higher probability
of occurrence in non-urban and urban varieties of Basque Spanish compared to Madrid
Spanish, with a higher probability in non-urban varieties. Since L+H* is the dominant pitch
accent in Basque, the results would be compatible with the hypothesis that the use of Basque-
like intonational features in Spanish is higher in areas where Basque is more present.
Conversely, the predicted probability of L+<H* is much higher in Madrid Spanish. Finally, the
predicted probability of L*is higher in Madrid Spanish than in Basque Spanish. The differences
are less clear for H*.
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19. VC timing in CVC-CVCC pairs: The role of vowel type and morphology
Anisia Popescu!, Ioana Chitoran?
ILISN, CNRS, Université Paris Saclay ; ’LLF, CNRS, Université Paris Cité

The present study investigates duration and F2 dynamics in vowel-consonant (VC)
sequences in American English singleton (CVC) — cluster (CVCC) coda pairs as a function of
vowel quality and morphological composition. Syllable-level timing patterns have been the
focus of many studies since they were first described in Browman and Goldstein’s (1988)
seminal work. The focus has been on onset coordination patterns, which exhibit language- and
cluster-specific variability. Much less focus has been given to coda coordination patterns,
which for the most part conform to the predicted local coordination (i.e. coda consonants are
sequentially added to the rhyme, without exhibiting a global stability point). Evidence suggests
variability in coda timing as well. Marin and Pouplier (2010) observed a diverging timing
pattern in American English coda clusters involving the lateral consonant /l/, resembling the
pattern found in onset clusters. Similarly, Katz (2012) reported compression effects (acoustic
vowel shortening) in cluster compared to singleton codas involving laterals and rhotics, but not
nasals or obstruents. Both studies highlight the divergent behaviour of laterals in coda clusters,
that triggers vowel shortening compared to singletons. However, both studies focused solely
on monomorphemic tokens with lax vowel nuclei. In the present study, we ask:

1. Is this effect sensitive to vowel type? Data involving glides (Hsieh, 2017) and TaDA
(Nam et al., 2004) simulations involving liquids (Popescu, 2019) suggest that vowel quality
might have an influence on coda timing patterns.

2. Does the morphological composition of coda clusters play a role on timing patterns?

We address these questions by comparing a broader range of vowel nuclei (lax vowels, tense
vowels, diphthongs) and monomorphemic vs. dimorphemic words).

Methods. A total of 11 native speakers of American English (6F, 6M, mean age: 31;7) were
recorded producing three repetitions of 78 singleton (C)VCl1 — cluster (C)VC1C2 pairs. In each
pair V was either a lax vowel (/1/), a tense vowel (/i:/) or a diphthong (/a1/ or /er/), C1 was either
a lateral or a nasal, followed by an obstruent C2. Cluster tokens were either monomorphemic
or dimorphemic (past tense verbs or plural nouns). Target words were embedded in varying 4
syllable carrier phrases. We measured duration and F2 dynamics. Raw duration measures were
normalized by the speech rate of the corresponding carrier sentence. The primary duration
measure was the ratio between the cluster and the singleton pairs (duration-V Ceuster/ duration-
VCiingleton), Which reflects the shortening of the VC sequence in clusters compared to
singletons. Ratios close to 1 indicate less shortening in the cluster token. Differences in ratios
as a function of coda type (lateral, nasal), nucleus type (lax V, tense V, diphthong) and
morphological complexity (monomorphemic, past, plural morpheme) were analyzed using
linear mixed-effects models. To analyze F2 dynamics, F2 values were extracted using
FastTrack (Barreda, 2021), and a Generalized Additive Mixed Model (GAMM) was used to
test for binary differences between singleton and cluster pairs across different vocalic contexts.

Predictions: Based on previous findings we expect VC shortening effects for laterals but
not for nasals. Lax vowels are expected to trigger more shortening than tense vowels and
diphthongs. We consider the role of morphological complexity as an exploratory study, without
specific predictions.

Results (from one repetition blocks so far) show that VC shortening occurs in cluster vs.
singleton tokens for both laterals and nasals. However, this shortening is modulated by both
vowel quality and the morphological composition of the cluster tokens: VC shortening is
greater in lax vowel contexts and for monomorphemic tokens compared to dimorphemic ones.
F2 dynamics confirm this pattern suggesting coda coordination patterns are more complex and
multi-faceted as previously understood.
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1. An exploratory study of phonetic accommodation of Cantonese sound change in
human-human and human-AlI interactions
Grace Wenling Cao', Ann To?, Karen Ka Ki So? and Peggy Mok?
TUniversity College Dublin °> The Chinese University of Hong Kong

While previous studies found solid evidence of phonetic convergence in human-human
interaction (Cao, 2024; Lin et al. 2021), Zellou and her colleagues start to navigate phonetic
accommodation in human-Al interaction (Zellou et al. 2021) and found some evidence of
humans converging towards Al on speech rate and FO. This study explores phonetic
accommodation of human-Al interaction from the perspective of sound change with two
implications. First, long-term sound change can be seen as the result of accumulation of short-
term accommodation from the perspective of exemplar-based theories (Johnson, 2006;
Pierrehumbert, 2003). Exploring how short-term accommodation works can shed light on long-
term sound change. Second, the current theories of sound change are mainly developed based
on human language input, it is unclear how well these theories can predict sound change in the
new Al era when Al voice and speech also become part of input that trigger the changes. In
this study, we are interested in the phonetic accommodation of human-human and human-Al
interactions in Cantonese and how it might affect the ongoing Cantonese sound change in Hong
Kong (Cheung, 2023).

Ten features of Cantonese sound change were selected: (1) n-l merger, (2) initial-ng
deletion, (3) ng-m merger, (4) [1]-hypercorrection, (5-6) two conditions of ng-n merging at the
coda position, (7) palatalisation of [s], (8) [kw]-[k] merging before rounded vowels, (9) pinjam
and (10) high falling of tone 1. Each feature was represented by a single character (e.g. [naam]-
male) and a disyllabic word (e.g. [naam jan]-men). Two native Hong Kong Cantonese speakers
produced target words in both a conservative citation form (e.g. [n] in the n-1 merger), and a
new variant representing the variant adopted in the ongoing sound change (e.g. [I] in the n-1
merger).

Two pilot studies were conducted. Pilots 1 and 2 included 12 (6F + 6M) and 8 (4F + 4M)
young Hong Kong Cantonese speakers respectively. Participants read out loud a wordlist as
the baseline. Following the error-repair paradigm (Cohn & Zellow, 2021; Zellou et al. 2021),
participants in both pilots were instructed to read out the target word shown on the screen. They
would then hear pre-recorded feedback with the target word either pronounced in a
conservative form or a new form. Both variants appeared once in the experiment. Participants
were asked to repeat what they had just said. Participants who use the conservative variants at
the beginning were expected to converge towards new variants after they are primed with the
new variants in the feedback. The human condition featured a human image or video during
feedback, while the Al condition used a cartoon avatar. The experiment also tested the impact
of visual cues, with Pilot 1 using static images and Pilot 2 using videos.

For data analysis, three native Cantonese speakers listened to each token of responses after
the feedback and judged whether that was a convergence or divergence. The percentage of
convergence and divergence in each condition was calculated and shown in Table 1. Greater
accommodation, either a convergence or a divergence, occurred in the avatar condition during
video presentations, while human-human interactions showed more change with static images.
Convergence was higher in the video conditions than the image conditions. The ranking of
accommodation across the ten features remained consistent across both conditions (from high
to low degree): ng-m merger > ng-n merging at the coda > n-1 merger > initial ng-deletion. It
seems nasal features are more likely to change in phonetic accommodation. No change was
found for tonal features. The preliminary results of these two pilot studies revealed the
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complexity of phonetic accommodation in human-human and human-avatar interactions when
different visual cues were presented. A hierarchy of Cantonese sound change variants was
found in phonetic accommodation.

Image Video
Converge Diverge Converge Diverge
Single Human 2.93% 2.34% 3.13% 0.39%
Avatar 0.39% 1.17% 11.72% 7.81%
Disyllabic  Human 1.72% 1.56% 3.13% 3.13%
Avatar 0.63% 0.00% 6.56% 3.44%

Table 1. Percentage of accommodation.

Cao, GW. (2024). Phonetic dissimilarity and L2 category formation in L2 accommodation.
Language and Speech, 67 (2), 301-345.

Cheung, H. (2023). Cantonese: since the 19" century. The Chinese University of Hong Kong
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Pierrehumbert, J. B. (2003). Phonetic diversity, statistical learning, and acquisition of
phonology. Language and Speech, 46(2-3), 115-154.
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2. The Quiet Influencer: Investigating the Effect of Tajweed on the Acoustic Correlates
of Pharyngealized /s/ in Ammani Jordanian Arabic
Amenah Salman
University of South Carolina

This study investigates the effect of Tajweed on the acoustic correlates of the pharyngealized
fricative /s'/ in Ammani Jordanian Arabic (AJA). Tajweed is the study of the phonetic and
phonological rules of Arabic, typically learned for the prescriptive recitation of the Quran.
Given the similarities between Tajweed and generative phonology in terms of features, sound
classifications, and phonological processes [1], this study explores Tajweed not merely as a
measure of religiosity but as a social phonetic training that influences language variation.

Pharyngealization is one of many phonological processes that Tajweed emphasizes. The
sound /s/, like other pharyngealized sounds in AJA, has two articulation points: a primary one
in the anterior vocal tract [2], and a secondary one marked by a "retracted tongue root" (RTR),
adding emphasis that spreads to adjacent vowels [3]. /s%/, as in ol /s*a:m/ 'he fasted,' contrasts
phonemically with its plain counterpart /s/, as in sl /sa:m/ 'poisonous,’ and is considered the
most frequent pharyngealized sound in Arabic and in the Quran [4, 5]. Despite its importance,
/s/ exhibits considerable variation in AJA, with some speakers using the expected
pharyngealized variant while others produce a weakened, lenited-pharyngealized (LP) variant
[6].

Previous studies have shown that the first three formant frequencies (F1, F2, and F3) of
adjacent vowels can serve as reliable acoustic cues for distinguishing between pharyngealized
and plain sounds in JA, with pharyngealized sounds exhibiting higher F1 and F3 and lower F2
values than plain consonants [3]. While prior research has explored the influence of factors
such as gender and age [3, 7] on these cues, the potential impact of Tajweed has not been
studied. However, Tajweed has been found to have a statistically significant effect on the
lenition of /s%/ (p < 0.001), with higher levels of Tajweed proficiency associated with a
decreased likelihood of lenition [6]. Given this finding and the prevalence of Tajweed courses
in Jordan, it is reasonable to predict that Tajweed may have an effect on the target cues.

The current study comprises 24 upper-class AJA speakers from West Amman, balanced for
gender and Tajweed proficiency level (LO-L3), ranging in age from 18 to 72. Data were
collected from 30-minute Zoom interviews, yielding 420 word-initial /s*/ tokens from 12 hours
of free speech. Formant measurements were taken 10% into the following vowel in Praat [8],
and formant values were normalized using the Neareyl method. A linear mixed-effects model
revealed a significant main effect for Tajweed (p < 0.001), with increased F1 and F3 values
and decreased F2 values corresponding to higher Tajweed levels, indicating greater tongue
retraction and stronger pharyngealization [9] with each Tajweed level. This is consistent with
prior findings that pharyngealized sounds exhibit higher F1 and F3 and lower F2 than their
plain counterparts [3]. No main effects were found for gender and age, but women and younger
speakers were found to have lower F1 and F3 and higher F2 values compared to men and older
speakers, signaling lenition or a weaker articulation

These findings support Salman and Dalola’s assertion that analyses of sound variation in
Amman, Jordan, should incorporate Tajweed as a locally defined social force driving sound
variation [6]. This research highlights the importance of incorporating culturally and locally
defined social categories, such as Tajweed, into sociophonetic studies to fully capture the
dynamics of language variation and change within each society.

[1] Safaie, E. (2008). Muslim’s contributions to modern linguistics: The descriptive framework
of Tajweed of the Holy Qur’an and the generative phonology in contrast. Proceedings
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3. Social Salience and Dialect Contact in Los Angeles Spanish
Jack Carter, Ji Young Kim, Jenny Choi, Jesus Duarte, Joo Kyeong Kim
University of California, Los Angeles

This study explores the interplay of social salience and dialect contact in Spanish spoken in
Los Angeles where Mexicans and Central Americans of the Northern Triangle (NT;
Guatemala, El Salvador, and Honduras) constitute the majority of the Latinx population. In
dialect contact settings, high salience in lower prestige variants has been implicated to favor
leveling (i.e., loss of lower prestige variants), while low salience has been shown to favor
convergence (i.e., increasing similarities across groups) [5]. We investigate whether and to
what extent high and low salience NT Spanish features — coda /s/-aspiration and word-final /n/-
velarization, respectively [9] — demonstrate dialect leveling and convergence in Los Angeles
Spanish. Moreover, we explore the role of superstrate language by examining NT dialectal
features that resemble sounds in English (i.e., /x/-glottalization and /j/-approximantization).

Four groups of Spanish speakers — first-generation Mexican (M1), second-generation
Mexican (M2), first-generation NT (NT1), and second-generation NT (NT2) — participated in
this study. Speech data collection was carried out via Zoom and participants’ speech was
recorded on their computer using Audacity [1]. We extracted the target phones in Praat [2] and
analyzed the acoustic cues to place or manner distinction associated with the dialectal features
in question: formant transition (F3-F2) for /n/-velarization [10, 11], center of gravity (COG)
for /s/-aspiration and /x/-glottalization [3, 4, 6, 7, 8], and cepstral peak prominence (CPP) for
/j/-approximantization [13]. We performed linear mixed-effects modeling in R [12] to test the
effects of heritage and generation on each acoustic correlate.

Preliminary results of data obtained from 12 speakers (M1: 2, M2: 4, NT1: 2, NT2: 4; see
Figure 1) showed that the first-generation speakers, particularly M1, produced /n/ with more
alveolar-like realizations [11] (y*(1) = 4.467, p < 0.05) than the second-generation speakers. In
the case of /s/, across the speaker groups, the majority of the tokens were within the range of
[s][3, 4, 6,7, 8]. Based on visual inspection of the data, NT1 were the ones that produced the
most fronted /s/ realizations, although we did not find any effect of heritage or generation. With
regard to the NT features that have English equivalents, the two features differed in that /j/
demonstrated values resembling the Mexican variant [j] [13], while /x/ showed values similar
to the NT/English variant [h] [3, 7]. While no effect of heritage or generation was found in the
production of /x/, there was an effect of generation on /j/ realizations, in which the second-
generation speakers produced more approximant [j]-like patterns (}*(1) =4.532, p < 0.05).

Based on our findings, we conjecture that, regardless of heritage and immigrant generation,
the speakers adhere to higher prestige variants when producing /n/ and /s/; lower prestige
variants are rarely used and are even avoided, as suggested in the NT1 /s/ data. On the other
hand, lower prestige features that do have English equivalents (i.e., /j/-approximantization and
/x/-glottalization) are more likely to survive, as English, a superstrate language, exerts an effect
on dialect contact in Spanish, a substrate language. Speech data of 22 additional speakers (M1:
2, M2: 15, NT1: 2, NT2: 3) has been collected and more data collection is underway. With
more data, a clearer cross-generational pattern is expected to emerge.
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Figure 1. Acoustic correlates of word-final /n/, coda /s/, onset /j/, and onset /x/ (higher values
indicate more Mexican-like features.
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4. Effects of Lexical Stress on Static and Dynamic Properties of Ukrainian Vowels
Olga Maxwell, Adele Gregory, Marija Tabain
Univeristy of Melbourne

Ukrainian is an East Slavic language spoken widely in Ukraine and across the globe. Despite
its large speaker base, limited instrumental work has been conducted on its phonetics,
particularly the acoustic properties of Ukrainian vowels. Prior research on vowels has variously
relied on auditory analysis (e.g., [1]), faced challenges in phonetic description of Ukrainian in
terms of IPA due to inconsistencies across transcription systems in the literature, or was based
on a few speakers. The IPA illustration for Ukrainian, for instance, is derived from a single
speaker from Bukovina, Southwestern Ukraine, who received academic education in Kyiv [2].
However, Ukrainian exhibits significant regional variation across its three main dialect groups:
Northern, Southwestern, and Southeastern [3]. Additionally, all descriptions of the vowel
system in Ukrainian to date are based on static analyses (i.e., F1/F2 estimates measured at the
midpoint). While static methods have been acknowledged for their efficacy, dynamic measures
provide deeper insights and more robust evidence of temporal changes in vowel spectral
characteristics [4].

To address these gaps, the present study investigates the spectral and durational
characteristics of Ukrainian vowels, focusing on their realisation in stressed and unstressed
syllables. Ukrainian is described as having six vowel phonemes: /i1 € a 9 u/, with no phonemic
vowel length [2, 5]. Stress in Ukrainian is free and can occur on any syllable of a word, with
unstressed vowels exhibiting a tendency to reduce to less peripheral articulations [2]. In
contrast to [2], Danylenko and Vakulenko [5] suggest minimal perceivable reduction in both
vowel quality and duration for most vowels, except /¢/, /1/, and /o/, noting that unstressed /¢/
and /1/ are not distinguished phonetically, with “their pronunciation and acoustic properties
halfway between the respective stressed vowels” (p.5). These two vowels are also reported to
vary in unstressed contexts [6].

Speech data were obtained from twelve native Ukrainian speakers (9F, 3M, ages 19-32) who
grew up speaking Ukrainian and predominantly use it in daily life. To control for regional
variation, participants were recruited from Dnipro (southeastern dialectal group) and northern
Ukraine (mostly Kyiv). The corpus comprises wordlist recordings made with a Zoom recorder
by the first author and self-recordings made by participants on their phones, a method validated
in phonetic studies [7]. Audio files were force-aligned using the WebMAUS [8] and manually
corrected in Praat [9]. A database was created in the EMU system [10] for further analysis in
R [11]. The analysis includes a) a static approach—F1 and F2 values extracted at vowel
midpoints and linear mixed effect regression used to examine the vowel positions in the F1/F2
space; and b) a dynamic approach—formant values extracted at five points throughout the
vowel (e.g., [12]) and generalised additive mixed models used to model F1/F2 trajectories [13].

Preliminary findings based on three speakers reveal that stressed vowels are longer than
their unstressed forms. Stressed vowels /i, u, a/ occupy more peripheral positions in the F1/F2
vowel space in relation to their unstressed counterparts, with the low vowel showing the
greatest magnitude of reduction. However, stressed /1/ has a lower F2, indicating retraction
relative to the more fronted unstressed /1/. The vowel /e/ shows substantial overlap between
stressed and unstressed contexts, with its trajectory characterised by a downward shift (increase
in F1) in the F1/F2 space. No dynamicity is observed for the back vowels /u/ and /o/. The
findings of our study have implications for the typology of vowel reduction across languages,
demonstrating that while unstressed vowels in Ukrainian do not undergo phonological
reduction [14], they show a degree of phonetic reduction, as evidenced by spectral and temporal
changes—patterns also observed in other Slavic languages, such as Polish [15]. More
importantly, closer examination of individual vowels reveals greater nuance.
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5. Correlation between vowel dispersion and the size of vowel inventories
Giovanna Di Paola
Universidad de Sevilla

Languages vary in the size of their phonological inventories and in the distribution in the
vocalic space. Some authors maintain that a larger vowel inventory implies a larger acoustic
space and a greater vowel dispersion [1] [2] [3], and vowel variability is inversely correlated
with the inventory size, because distances between vowels in the acoustic space decrease with
the increase of the inventory size [1] [4]. Others sustain that the inverse correlation between
vowel dispersion per vowel type and the inventory size is confirmed in part because it could
depend on the condition of Word, Isolation or Syllable [3] or not confirmed because, in the case
of some languages, vowel variability is not inversely correlated with the inventory size [5].

This study aims to compare the correlation between vowel dispersion and the size of vowel
inventories. We assume that greater vowel variability implies a wider vowel space, therefore a
greater vowel dispersion which should be associated to smaller vowel inventories.

To do so, we firstly selected vowels from 4 phonetic databases: UCLA Phonetics Lab
Archive [6], PHOIBLE [7], The Illustrations of the IPA [8] and Vox Angeles Corpus [9]. The
vowels were manually annotated in Praat (in the case of Vox Angeles Corpus using their
available transcriptions) and we used Praat [10] to extract F1 and F2 data. Then, we normalized
the data considering the same number of point vowels for each language (i, a, u) and computed
their repulsive force [11]. To compute vowel dispersion, we used vowel’s repulsive force [11]
which is calculated in R studio. The repulsive force is defined as the inverse sum of the square
distances between vowels and, given that different languages will have different number of
vowels, we report the mean distance between vowels. Using this method, we analysed the
vowel charts of 120 languages and 6433 vowels. Although, in the case of the correlation
between vowel dispersion and the inventory size, our analysis is limited to selected languages
of The Illustrations of the IPA [8]. Our results for these data suggest that there is not a
correlation between vowel dispersion and the size of vowel inventories. Therefore, since these
data are very preliminary, more languages need to be analysed and other measures of vowel
dispersion could be employed, to enhance the discussion. We are currently calculating the
correlation between vowel dispersion and vowel inventories of Vox Angeles dataset. Moreover,
a further analysis will be carried out calculating dispersion of other vowels of the triangle
instead of point vowels, and the correlation with inventory size.
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Figure 1. Correlation between vowel dispersion and the inventory size based on lllustrations
of the IPA.
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6. Relating the effect of beat gestures in second language stress perception to individual
differences in working memory
Luise Béttcher, Marieke Hoetjes, Lieke van Maastricht
Centre for Language Studies, Radboud University Nijmegen

Acquiring the prosody of a second language (L2), i.e., its thythm, intonation, and stress, is
challenging for learners in both production and perception [1]. Determining which syllable is
the most prominent in a word (i.e., where the lexical stress is) is essential for speech
comprehension because it affects the deactivation of competitor items in the mental lexicon [2-
3] and because minimal lexical pairs can result from different stress patterns [1]. For example,
Spanish verb forms of the first person singular present tense and the third person singular
preterit can only be distinguished by their lexical stress, e.g., ‘aCEPto* (‘I accept’) vs. ‘acepTO’
(‘(s)he accepted’), capital letters indicating lexical stress. A plausible approach to support
learners in acquiring L2 stress is using beat gestures because they serve as visual stress cues
and increase the perceived prominence of syllables, at least in the native language (L1) [4-5].
There is little research on the benefits of gestures in L2 prosody perception, and findings for
L2 production are inconclusive: Some studies found that L2 learners benefited from beat
gestures, while others did not, e.g. [6-8]. These diverging findings may stem from the fact that
beat gestures do not universally benefit all learners.

Individual differences in working memory (WM) might affect the benefit of gestures [9-10].
However, there are different components of WM, namely phonological, visuospatial, and
executive working memory [11], but no study to date has attempted to disentangle their effects
on multimodal L2 stress perception. Arguably, better phonological and executive WM may
benefit L2 acquisition in general [11], while visuospatial WM may be especially important in
multimodal gesture-speech processing [9-10]. This study relates the effects of beat gestures on
L2 stress perception to individual differences in three different WM components. In the present
study, 24 Dutch natives performed an L2 Stress Perception Task in which they saw videos of
a Spanish native speaker producing Spanish verbs, with or without a beat gesture co-occurring
with the stressed syllable. After a short audiovisual distraction task that should place additional
load on the visuospatial and phonological WM, participants indicated which syllable in the
word that they initially had heard was stressed (cf. Figure 1). Both reaction times and accuracy
scores were recorded. Participants also completed additional standard tests for visuospatial,
phonological, and executive WM.

Mixed-effects modeling of participants’ accuracy and reaction times in identifying stressed
syllables revealed that participants did not perform better in the gesture condition than in the
no gesture condition, a surprising finding considering prior L1 research. In line with earlier
research on the isolated role of phonological WM in L2 acquisition [11], participants with
better phonological WM correctly identified more stressed syllables. However, no main effects
of executive and visuospatial WM were found on accuracy nor reaction times, nor were there
signification interactions of any of the three WM components with gesture condition. This
aligns with the variability observed in previous L2 studies regarding the benefit of beat gestures
[6-8] and the individual differences in WM reported in [10], for example. The present study’s
added value lies in highlighting the importance of incorporating measures of cognitive
individual differences into experimental designs. The results suggest that such measures may
have a greater impact on outcomes than the gesture effect itself, providing a critical direction
for future L2 research on multimodal stress perception.
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Figure 1. L2 Stress Perception Task
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7. The interplay between prosody and gestures to process phrasal ambiguities in
children with Developmental Language Disorder
Albert Giberga!, Ernesto Guerra?, Nadia Ahufinger!, Alfonso Igualada', Mari Aguilera®,
Nuria Esteve-Gibert!

'Estudis de Psicologia i Ciencies de I’Educacio, Universitat Oberta de Catalunya,
Barcelona, Spain, *Centro de Investigacion Avanzada en Educacién, Universidad de Chile,
Santiago, Chile, *Departament de Cognicié, Desenvolupament i Psicologia de I’Educacio,

Seccio Cognicio, Facultat de Psicologia, Universitat de Barcelona, Barcelona, Spain

This study explores the role of prosodic and multimodal cues in helping children with
Developmental Language Disorder (DLD) interpret phrasally ambiguous sentences. Prosody
is found to aid adult’s resolution of phrasal ambiguities ([1]), but previous results on when
children are able to do that were not conclusive ([2]). Moreover, co-speech gestures further
facilitate this process in adults ([3]), and this gestural boosting effect might be even more
crucial in development. This study examines whether combining prosodic and gestural cues
provides additional support to children with DLD, who often face challenges in structural
language processing and with phonology, and for whom the additional support might be even
more crucial. Seventy-nine Catalan-speaking children (34 with DLD, 45 Typically
Developing) aged 5-10 years participated in the study. Children were divided into two age
subgroups: a younger group (age range 5:0-7:11; average 6:2) and an older group (age range
8:0-10:11; average 8:9). Using a visual-world eye-tracking paradigm, children were exposed
to phrasally ambiguous sentences such as La dona balla amb la nena descal¢a (‘the woman
dances with the girl barefoot”), which Catalan listeners preferently interpret as the girl being
barefoot but which has an alternative less-frequent high-attachment interpretation (the woman
being barefoot) ([4]). Sentences were presented in three conditions: baseline (prosodic cues to
default interpretation: [La dona balla]L+H*H- [amb la nena descal¢a]L+H*H%), prosody-only
(prosodic breaks cues to less frequent high-attachment interpretation: [La dona balla amb la
nena]L+H*H- [descal¢a]L+H*H%), and multimodal (same prosodic pattern as in the prosody-
only condition signaling the less frequent high-attachment interpretation, but accompanied by
a manual beat gesture and a head nod aligned with the prosodic breaks). We analyzed the
proportion of trials in which participants selected offline the less-frequent high-attachment
interpretation using Generalized Linear Mixed Models (GLMMs), as well as their gaze patterns
during the task. The model included Experimental Condition (baseline; prosody-only;
multimodal), Linguistic Group (DLD; TD), and Age Group (younger; older) as fixed factors,
with random effects for Participants and Items. Offline responses (Figure 1) revealed both DLD
and TD children used prosodic cues to interpret the high-attachment meaning (z = 2.921, p <
0.01), and gestures did not further contribute to enhancing this alternative interpretation (z = -
0.355, p = 0.72). All materials and detailed results are on OSF. Online results (see Figure 2)
showed that, after the end of the sentence, the multimodal condition led to a significant increase
in looks toward the high-attachment interpretation in the younger subgroups (both TD and
DLD) and the older DLD group (sum t TD = 36.5; sum t DLD = 26.5 for younger, and sum t
= 57.3 for older DLD). No such effect of multimodality was observed in older TD children
(sum t = 0). Notably, TD children temporarily fixated more on the speaker in the center of the
screen upon the unfolding of gestural cues indicating the alternative phrasal structure (sum t =
149.8), compared to children with DLD (sum t =23.6). The fact that TD children briefly fixated
on the speaker when gestural cues were present, whereas children with DLD did not show this
effect, could indicate that children with DLD may experience difficulties in processing
multimodal information to phrasal meaning. These findings provide insights into how prosodic
and multimodal cues influence language comprehension in children with DLD and suggest that
prosodic information is sufficient to guide the children’s interpretation of phrasal structures,
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independently of whether they face difficulties with structural language, that gestures might
have a limited contribution to sentence comprehension, and that we need to investigate further

how children with DLD process online multimodal information.
Younger (5-7 years) Older (8-10 years)

1.00

Proportion of Target selections
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Baseline Prosody-only Multimodal Baseline Prosody-only Multimodal
Condition

Figure 1. Accuracy in target selection for younger (left panel) and older children (right
panel), across Linguistic Groups (DLD: red; TD: blue). The X axis shows the three
experimental conditions: baseline (left columns), prosody (centre columns) and multimodal
(right columns).
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Figure 2. Mean fixation proportion of fixations to Target, Competitor and Speaker across
Conditions, and Linguistic Groups by the younger (left panel) and older (right panel) groups.
The 0 in the X axis represents the start of the trial. The three coloured areas represent the
time window 1 (vellow area), time window 2 (green area) and time window 3 (blue area).
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8. Beat gestures align with vowel onsets in word-initial syllables and affect speech
acoustics in Cantonese monosyllabic utterances
Patrick L. Rohrer !, Yitian Hong 2, Hans Rutger Bosker !
! Donders Institute for Brain, Cognition, and Behaviour, *The Chinese University of Hong
Kong

Manual co-speech gestures are generally produced in temporal coordination with prominent
syllables in speech [1], [2]. In laboratory settings, pointing and beat gestures have specifically
been shown to most stably align with pitch peaks in pitch-accented syllables in multiple
languages such as English [3], Catalan [4], and French [5]. However, only three studies to our
knowledge have set out to assess gesture-speech coordination in tonal languages. One study on
spontaneous speech in Medumba [6] found that gesture apexes tend to stably align with vowel
onset, and that this timing was modulated by vowel duration (longer vowels led to later apexes)
and by tone (apexes occurred later in low-tone syllables). Additionally, words with gestures
tended to have longer and louder vowels than those without gesture. Investigating Mandarin
monosyllabic CV productions in a lab setting, [7] similarly found apexes to stably align with
vowel onset, with the precise timing modulated by consonant duration (longer consonants led
to earlier apexes). Additionally, words produced with gesture showed a significantly higher FO
and vowel intensity. Finally, one study on Cantonese [8] used a pointing and picture-naming
task and found that speakers’ pointing gesture apexes occurred early within the mono- or
disyllabic target word regardless of tone or focus conditions. However, this study does not
report the precise timing of gesture with respect to syllables or individual segments. Thus, the
current exploratory study adds to this body of literature by seeking further cross-linguistic
evidence about gesture-speech integration in tonal languages. Specifically applying the
methods in [7] to Cantonese, we assess (a) the precise temporal coordination of beat gestures
with both mono- and disyllabic words, and (b) the effect gesture production has on speech.

Five native speakers of Cantonese were asked to produce 30 monosyllabic words in isolation
from tonal minimal pairs between tone 1, a high flat tone, and tone 3, a mid-level flat tone (e.g.,
/sil/, meaning poem and /s13/, meaning attempt). Each word was once produced with and once
without a beat gesture. Speakers also produced 12 disyllabic words (2 words for each of the 6
Cantonese lexical tones), where each syllable within the word was produced with the same tone
(e.g., /seil kval/, meaning watermelon; /sei2 seu2/, meaning sailor, etc.). Praat was used to
transcribe the audio clips and extract acoustic data (i.e., FO, intensity, duration). Video clips
were annotated in ELAN for gesture apexes (i.e., the maximal downward extension of the
hand). All scripts and data are openly available at [9].

With regard to timing, in monosyllabic utterances, we found that the most stable landmark
for gesture production was vowel onset (occurring 31 + 79 ms after vowel onset). This timing
was modulated by consonant duration, with longer consonants leading to earlier apexes (f = -
26.435, p < .001; Figure 1, upper panel). With regard to the effect of gesture production on
speech, monosyllables produced with a gesture had a significantly higher mean FO in semitones
than those produced without gesture (f = 0.599, p = .022; Figure 2, upper panel), and were
slightly shorter (5 = -0.036, p = .008). In disyllabic target words, the gesture always occurred
during the first syllable and were similarly most closely associated with the vowel onset
(occurring 71 + 79 ms). However, neither tone nor vowel or consonant duration modulated the
precise timing of the gesture. Regarding the acoustic effects on speech, gesture production did
not significantly affect the mean FO (Figure 2, lower panel), intensity, or duration of either
syllable, possibly due to lower n. Taken together, these results show similar patterns to what
has been previously shown for Mandarin monosyllables, while the results from disyllables may
suggest that precise timing or acoustic effects may become less robust as speech becomes more
complex. This highlights the need for more cross-linguistic work in more naturalistic contexts.
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Figure 1. Scatterplot showing apex distance Figure 2. Mean F0 (Hz) as a function of

to vowel onset as a function of consonant when utterances were produced with

duration in monosyllables (upper panel) and gesture (green) or without (orange).

disyllables (lower panel). Upper panel shows monosyllables divided
by tone, lower panel shows disyllables
divided by syllable.
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9. How multimodal saliency helps the acquisition and generalization of verb-flection
morphemes
Aina Bonet, Monica Sanz, Nuria Esteve-Gibert
Universitat Oberta de Catalunya (UOC)

Acquiring verb-flection morphemes is a challenging process ([1]): not only can they be very
variable, but they also tend to be less salient in speech ([2]). Research on L1 ([3]) and L2 adults
in typical and atypical populations ([4]) shows that linguistic stimuli are better acquired when
presented saliently, either prosodically (via pitch, duration and/or intensity) or multimodally
(e.g., with head or hand “beat” gestures accompanying speech). While the role of saliency has
begun to be explored within the area of lexical and grammatical learning ([5]), it remains
unknown how both prosodic and multimodal saliency can affect morphological learning, and
particularly, morphemes related to verb flection.

This research aims to explore whether saliency contributes to acquiring and generalizing
verb-flection morphemes more quickly and more accurately, and whether the type of saliency
(prosodic or multimodal) leads to different learning effects.

To investigate this, we designed a study inspired by [6] in which we explore the acquisition
and generalization of number in the verb flection of pseudowords (1* person singular vs. 1%
person plural) while adding the variable of saliency (no saliency, prosodic or multimodal). A
total of 78 Finnish L1 adult speakers (26 per condition), with no knowledge of Romance
languages will take part in an experimental learning task. Finnish and Catalan (and other
Romance languages) both have verb-flection morphemes for 1% person singular and plural but
differ in lexical stress assignment (Finnish lexical stress always falls on the first syllable of the
word and thus verb-flection morphemes are never stressed, while in Catalan the position of the
lexical stress can vary). This allows us to specifically investigate the role of saliency in such
acquisition process.

The experiment consists of three phases. In the first phase (exposition), participants watch
avideo of a person presenting 256 singular or plural verb forms that follow Catalan phonotactics
(e.g., dunt-ol vs. dunt-op) matched with an image representing a particular action (e.g., person
cycling vs. people cycling; see Figures 1 and 2). Additionally, 128 fillers are also included. In
the second phase (acquisition), participants then hear the verb forms (e.g. dunt-ol) while seeing
images of an action from the exposition phase (e.g. people cycling) and are asked to answer
whether the verb form and the image of the action match (in this case, dunt-ol & people cycling
[plural form] do not match). In the third phase (generalization), participants hear new stimuli
with the same morphemes (e.g., tilm-ol) while seeing two new images of actions (e.g., person
reading vs. people reading), and are asked to choose which of the two images matches the verb
form. A final questionnaire is added to verify explicit knowledge of the verb-flection rules, and
additional cognitive measures (phonological processing and working memory) will be gathered.
Crucially, participants are divided into three different groups during the exposition phase,
following a between-subject design: no saliency on the morpheme (dunt-ol+picture of person
cycling), prosodic saliency on the morpheme (dunt-ol+picture of person cycling) and
multimodal (prosody + beat gesture) saliency on the morpheme (dunt-ol+picture of person
cycling) (see Figure 3).

The pilot of this experiment is currently being run. Reaction time (from video onset until
participants’ response) and accuracy in the acquisition and generalization phases will be the
dependent variables in the models, and the fixed factor will be the condition (3 levels: no-
saliency, prosodic, multimodal) to which learners were exposed during the exposition phase.
We expect that learners exposed to the multimodal condition will acquire verb flection
morphemes faster (lower reaction time) and more accurately (higher percentage of correct
responses) than those exposed to the prosodic condition, and those in the prosodic condition
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will be faster and more accurate than those exposed to the no-saliency condition. This research
will shed light on how saliency plays an essential role when it comes to language acquisition
as a bridge between speech and gesture.

Figures 1 and 2. Examples of the visual stimuli that learners had to learn to match with a
verb form. Left figure: image representing the form dunt-ol (1°' person singular); right image:
image representing the form dunt-op (I*' person plural).

Figure 2. Image matching the

Figure 1. Image matching the
dunt-op form (plural form).

dunt-ol form (singular form).

Figure 3. Spectrograms and clip captions of the stimuli that listeners were exposed to in the
no-saliency condition (left), prosodic condition (centre), and multimodal condition (right).
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10. Speech meets reading: orthographic knowledge modulates speech categorization
Yue Qiu'2, Clara Martin!*, Antje Stoehr'?, Peng Li!
'Basque Center on Cognition, Brain and Language (BCBL), Donostia-San Sebastian,
2Universidad del Pais Vasco (UPV-EHU), *Ikerbasque, Basque Foundation for Science,
Bilbao

L1 speech categories are considered to develop primarily during infancy. However, recent
research suggests speech categorization continues to evolve through adolescence [1] and its
development is linked to reading acquisition [2—4]. Spanish provides a unique testbed for this
link, as it features three plosive pairs with voicing contrasts (/b/-/p/, /d/-/t/, /g/-/k/) that differ
in orthographic consistency. The /g/-/k/ contrast has inconsistent spellings at both ends (<g>,
<gu> for /g/; <g> also represents /x/ in certain contexts; <c>, <k>, <qu> for /k/), posing
decoding challenges for young readers. By contrast, /b/-/p/ has only one inconsistent endpoint
(/b/ spelled as <b> or <v>), while /d/-/t/ is fully consistent.

This longitudinal study examined whether speech categorization continues to develop with
reading experience and whether orthographic knowledge modulates this process. Sixty Spanish
children were tested at ages 7 and 9 on three two-alternative forced-choice identification tasks
(one per contrast), each employing a six-step voice-onset-time (VOT) continuum presented as
pseudowords without any orthographic cues. Orthographic knowledge was assessed using a
nonsense text reading task comprising words and pseudowords. While the focus was on
perception, we also conducted three cued production tasks (for /k/, /t/, /p/) to provide
supplementary data.

At age 7, children with stronger orthographic knowledge exhibited more precise /g/-/k/
categorization and faster /k/ identification, whereas no group differences emerged for /b/-/p/ or
/d/-/t/. By age 9, performance on /g/-/k/ improved across all participants, and differences linked
to reading proficiency diminished. Preliminary production measures (VOT and reaction times)
also revealed a distinct pattern for /k/ relative to /t/ and /p/, aligning with perceptual outcomes.

These findings indicate that speech categorization continues maturing in the early reading
years, with orthographic inconsistencies exerting a strong influence on the /g/-/k/ contrast.
Recognizing this interplay between speech processing and orthography can inform strategies
to support reading acquisition.

Keywords (3 to 5): speech categorization, orthographic knowledge, reading acquisition,
orthographic consistency, voice onset time

[1] McMurray, B., Danelz, A., Rigler, H., & Seedorff, M. (2018). Speech categorization
develops slowly through adolescence. Developmental Psychology, 54(8), 1472—1491.
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W. (2011). Categorical perception of voicing, colors and facial expressions: A
developmental study. Speech Communication, 53(3), 417-430.
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on the perception of speech sounds. Cognition, 213, 104687.
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11. Geography of children’s articulation skills in Germany, with a special focus on
rhotacism and kapacism
Eugen Zaretsky', Benjamin P. Lange?, Christiane Hey'
'Marburg University Hospital, Marburg, Germany, *IU International University, Berlin,
Germany

Introduction: The uneven geographical distribution of sociodemographic characteristics
such as income has been shown to be associated with children’s language competence [1-5].
Children who live or attend daycare centers in the districts or regions with a high percentage
of non-migrants, of inhabitants with a high educational level, high income, with a low
percentage of foreigners, immigrants, and unemployed tend to have advanced language
competence. Also, language(-related) impairments and disorders (e.g., hearing disorder) can
be found in such areas less often than in those with a comparatively low socioeconomic status
of inhabitants [6]. The current study focused on the geographical distribution of the articulation
skills of four-year-old children in the German language, especially on rhotacism and kapacism.

Methods: A total of 1,736 four-year-old children were tested in the German state of Hesse
with the standardized, validated language screening “Kindersprachscreening” (KiSS.2) [7]. It
includes subtests on the speech comprehension, vocabulary, articulation, grammar, and the
phonological short-term memory as well as questionnaires for parents and daycare center
teachers. Sociodemographic characteristics of the regions were correlated with children’s
articulation skills. Some sociodemographic characteristics were available not for the whole
sample but only for a subsample of children living in the city Frankfurt/Main (n = 697).

Results: Children’s articulation skills were better in the areas with a high percentage of non-
migrants, a higher income, higher educational level, more ENT doctors and paediatricians,
more children attending nursery schools and daycare centers, especially those with a high
percentage of German children; with less unemployed and immigrants (Spearman’s
correlations). Children with rhotacism lived in the areas with a low socioeconomic status of
inhabitants (Mann-Whitney U tests). On the contrary, children with kapacism lived in the areas
with mixed sociodemographic characteristics: on the one hand, less highly qualified
employees, low attendance of nursery schools and daycare centers, less paediatricians, but on
the other hand, a low percentage of foreigners and immigrants, more living area per person,
higher income, more employed inhabitants, less children living under conditions of poverty.
Rhotacism occurred significantly more often among bi-/multilingual children, kapacism among
monolingual German children (Chi-square tests).

Discussion: Age-appropriate articulation skills, including the absence of rhotacism, were
found in the areas with a high socioeconomic status. Children in these areas had a higher quality
and quantity of the German language input (e.g., through the early attendance of daycare
centers), better access to healthcare services, and relatives with a high educational level. Since
kapacism occurred more often among monolingual Germans than among bi-/multilinguals, it
was associated with some characteristics of a high socioeconomic status. However, this status
was clearly lower than that in the areas where children with age-appropriate articulation skills
resided. Thus, kapacism seems to be characteristic of areas inhabited by German non-migrants
with a low socioeconomic status (that is still higher than the status of most immigrants).

[1] Froyland, J. M., Powell, D. R., & Diamond, K. E. (2014). Relations among neighborhood
social networks, home literacy environments, and children’s expressive vocabulary in
suburban at-risk families. School Psychology International, 35(4), 429-444.
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12. Reading skills and their phonological and language precursors in children with
oral and writing language difficulties
Eva Aguilar-Mediavilla, Lucia Buil-Legaz, Josep Pérez Castelld, Angélica Mateus, Angels
Esteller-Cano, Daniel Adrover-Roig
Institute for Educational Research and Innovation (IRIE), Investigation in Development,
Education and Language (I+DEL), Universitat de les Illes Balears (UIB)

Developmental Language Disorder (DLD) causes persistent language delays affecting
communication and/or learning without biomedical condition such as autism spectrum
disorder, intellectual disability, neurological damage or hearing loss [1]. Reading Disorders
(RD) involve specific reading decoding and/or comprehension impairments [2]. These two
difficulties often overlap [3] as both share cognitive and linguistic challenges such as
phonological working memory (PWM), verbal fluency and phonological awareness [6].Thus,
children with RD often present oral language delays, and children with DLD can present RD
[4], [5]. Previous studies, primarily in English, a non-transparent reading language, indicate
phonological processing links to reading skills in children with DLD, with mixed results in
transparent languages like Italian [7]. A prior study with bilingual Catalan-Spanish children
with DLD showed initial decoding difficulties that evolved into comprehension difficulties in
later primary school, linked to semantic fluency [8].

This study aims to 1) compare the reading decoding and comprehension skills in bilingual
Catalan-Spanish children with DLD, RD and Typical Development (TD) at ages 10 and 14, 2)
examining longitudinally the influence of PWM, phonological fluency, and oral language at
age 10 on reading decoding and comprehension at 14 years. The sample included 29 TD
children, 15 children with DLD and 34 children with RD, all Catalan-Spanish bilinguals, with
a mean age of 10.5 (primary school) at the beginning of the study and 13.8 (secondary school)
at the end. We assessed both phonological fluency (subtest verbal fluency) and PWM (non-
word repetition task) with the NEPSY I [9], oral language with the CELF-IV (core language)
[10] and decoding abilities (word reading/time) and reading comprehension (text
comprehension) with the Spanish version of the PROLEC-R/SE [11].

Results (one way ANOV As; Figure 1) show a significant main effect of Group in Decoding
(F(2, 74) = 18.24, p = <.001), but not in Comprehension (¥(2, 75) = 2.58, p = .082) at 10
years; and in Decoding (F(2, 72) = 12.4, p = <.001) and Comprehension (F(2, 71) = 8.6, p =
<.001) at 14 years. Post-hoc analyses show significantly better Decoding skills in TD children
than in both impaired groups, DLD (pi9y = .003 and p;4, = <.006) and RD (p;9, = <.001 and
p14y = <.001), showing the two impaired groups similar Decoding skills in each moment (p;9,
= .694 and p;4 = 1.0). Differently, post-hoc analyses on Comprehension at 14 years show
significantly poor Comprehension skills in DLD group compared to the other two groups (prp
=<.001 and prp = <.010) which show equal Comprehension skills (p;4,7p-rp = <.545).

Correlational analyses show that only Phonological variables are related to Decoding
(PWM, r=.337, p=<.003) and Comprehension skills at 10 years of age (Phonological fluency,
r=.224, p = <.049). At 14 years, Decoding was not related (ps > .130) with any of the
precursors measured at 10 years (PWM, Phonological fluency and Language), meanwhile
reading Comprehension was related to Language measured at 10 years (» = .470, p = <.001).

These findings suggest that, in transparent languages such as Spanish and Catalan, children
with DLD struggle with decoding similarly to children with RD throughout school and only
children with DLD show comprehension difficulties in secondary school. While reading skills
(decoding and comprehension) are related to phonological skills at 10 years of age, at 14 years
of age, reading comprehension is only related to oral language skills. Phonological skills seem
crucial in early reading in transparent languages but as comprehension demands increase,
language skills become more influential [7].
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Figure 1. Decoding (A) and Comprehension (B) score in TD, DLD and RD groups at 10 and
14 years. Reading has been measured with PROLEC-R at 10 years and PROLEC-SE at 14
vears being similar the tasks of decoding in both texts, but the comprehension texts of
PROLEC-SE were longer making them more difficult to children in all the groups.
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13. Vocal expression of emotions in UVFP patients before and after medialization
Nicolas Audibert!, Muriel Lalain?, Alexia Mattei**, Caterina Petrone?
ILaboratoire de Phonétique et Phonologie, CNRS & Sorbonne Nouvelle, Paris, FR ; °CNRS,
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Prosody provides a powerful means to express emotions and, as such, it contributes to
effective communication and social functioning [1]. While, in healthy adults, basic emotions
are associated with systematic prosodic modulations, patients with unilateral vocal fold
paralysis (UVFP) suffer from limitations in their capacity to produce emotional prosody [2],
which partly explains the feelings of social isolation often reported by patients [2].

We explore emotional prosody in UVFP patients and evaluate the benefits of treatment, by
comparing patients before and after medialization and healthy controls (HC). UVFP consists
of an immobility of one of the vocal folds, resulting in dysphonia and instability in the vibratory
pattern of the vocal folds. UVFP patients report weak voice, breathiness, roughness, diminished
voice intensity, diplophonia, and air loss [3, 4]. Acoustically, UVFP results in higher values of
jitter and shimmer, lower values of the harmonics-to-noise ratio (HNR), and a lower
fundamental frequency (f0) range compared to HCs [5]. Vocal cord medialization is proposed
for improving voice quality [6]. However, there are no studies on the functional improvement
of the voice after medialization. We focus on the impact of medialization on the expression of
anger and sadness, as these emotions are often conveyed by voice quality cues [7].

Five French UVFP patients (64.8 y.o; 4 women) and ten healthy controls (65.6 y.o; 5
women) were recorded so far. Eight short sentences with verbal neutral meaning and the same
syntactic structure (e.g., I/ va rentrer chez lui, “He is going back home”, [2]) were embedded
in situational contexts intended to elicit three emotional states (neutral/sad/angry). Participants
read all the contexts and target sentences silently, before producing the target sentences without
reading. To facilitate the task, sentences were presented in three different blocks of neutral,
sad, and angry emotional states. The intended emotion was indicated at the beginning of each
block, and each block was preceded by a familiarization and a training phase. Within each
block, sentences were presented in a random order. The same material was recorded twice for
patients, before medialization on the same day (‘pre’ condition) and ~1 month later (‘post’).

We collected a total of 240 utterances for patients and 240 utterances for HCs. Acoustic
measures were extracted at the midpoint of vowel /a/ of the word va (“is going ). 0 within the
/a/ was extracted using FCN-f0 [8]. HNR over 1kHz and smoothed cepstral peak prominence
(CPPS) were extracted using a Praat script. Before medialization, patients had longer vowel
duration than HCs, for anger (t=3.33, p=0.007) and neutral (t=2.64, p=0.03), while vowel
duration was similar between HCs and patients in sadness. After medialization, vowel duration
was similar to that of HCs for the three emotions (p>.05). However, other measures were less
affected by medialization. CPPS values (Fig. 1) indicated that patients remain more dysphonic
than HCs after medialization (t=4.76, p < .001). While no differences in HNR values were
found for patients before vs. after medialization nor among emotions, HNR values in HC were
higher in anger (t=4.45; p<.001) and in neutral (t=2.97; p<.01) than in sadness. Thus, HNR in
HC showed a richer structure, helping distinguishing between the emotional states. An
interaction between group and emotion (x*(2)=15.1; p<.001) was found for f0. Sadness had
similar f0 values as the neutral state, for both patients and HCs. Anger in patients was
characterized by higher fO values before medialization (t=2.73; p=.01), possibly because of the
higher f0 wvariability before medialization. These preliminary results suggest that the
improvement in voice quality and speech rate management brought by medialization partially
allows for a greater modulation of emotional expression in UVFP patients.
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Figure 1. Acoustic comparison of the realization of /a/ on the three intended emotions, for
controls and UVFP patients in pre- and post-medialization recording sessions: (a) smoothed
cepstral peak prominence (CPPS), (b) vowel duration, (c) harmonic-to-noise ratio (HNR)
computed after high-pass filtering to retain only frequencies above 1kHz, (d) f0 in semitones
compared to the neutral expression produced by the same speaker,
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14. Vowel Space as a Tool for Assessing Speech in Primary Progressive Aphasia
Wendy Elvira-Garcia!, Victoria Marrero Aguiar?, Joan Borras-Comes', Miguel Angel Santos-
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!Universitat de Barcelona, *Universidad Nacional de Educacion a Distancia (UNED), 3Sant
Pau Memory Unit, Hospital de la Santa Creu i Sant Pau, ‘Biomedical Research Institute Sant
Pau (Universitat Autonoma de Barcelona)

Primary Progressive Aphasia (PPA) is a neurodegenerative disease primarily characterized
by the progressive deterioration of language [1], [2]. Despite the evolving characterization of
PPA, it is currently divided into three subtypes: logopenic (IvPPA), semantic (svPPA), and
non-fluent (nfvPPA), with challenges in distinguishing between them. Linguistic studies have
increasingly focused on identifying phonetic features that may help differentiate these variants
[3], [4], [5], [6]. One such characteristic is vowel space, [7] which has been used in clinical
linguistics to assess deviant speech and Apraxia of Speech (AOS), a condition that often varies
across PPA subtypes but is not usually tested. The performance of automatic classifiers has
been used as a proxy for deviant speech in PPA [8], inferring that a lower accuracy of the
automatic system can be interpreted as deviant speech. Considering that in PPA one of the
differences between types is if they show AOS and therefore a reduced vowel space, using
these techniques could assist in assessing PPA subtypes.

In this study, we aim to describe the vowel space across different PPA variants and examine
which variants exhibit deviant vowel patterns. To do so, we used the Spanish version of The
North Wind and the Sun, read by 20 PPA patients and 10 age-matched controls. The vowels
were manually annotated using Praat, and the analysis was conducted on the central 70% of
the vowel formants to exclude formant transitions. We excluded outliers and normalized the
data [9]. We then calculated the median values for each vowel and conducted two analyses: a
Naive Bayes classifier to classify vowels, and an overlap analysis using distance metrics that
capture different relationships within the data (Euclidean, Mahalanobis and Pillai) [10].

Our results show that, as expected, the classifier performs better for stressed vowels than for
unstressed vowels. The controls achieved the best classification results, followed by the IvPPA,
nfvPPA and svPPA (Table 1). Interestingly, svPPA showed better classification results for
unstressed vowels than for stressed vowels (Figure 1), which contradicts the common
understanding that both unstressed vowels systems and svPPA typically maintains relatively
preserved speech.

Regarding the Euclidean distances, the diagnostic group was significant (y*(3) = 11.426, p
=0.01), with significant effects observed for control > nfvPPA (d = 1.134, p=0.02) and svPPA
> nfvPPA (d = 1.5, p = 0.03). As for Mahalanobis, significant effects where found both for
diagnostic group and stress (¥*(3) = 228.747, p < 0.001 and y*(1) = 217.774, p < 0.001).
Specifically, we found more separated vowel in controls (control > nfvPPA, d = 0.429, p <
0.001; control > svPPA, d = 0.557, p < 0.001), with no significant difference between nfvPPA
and svPPA (d = 0.127, p = 0.080). Pillai values only showed stress effects (y*(1) =37.950, p <
0.001): group and the interaction between group and stress were not significant, however the
numeric Pillai results were also consistent: control> IvPPA > nfvPPA > svPPA.

In conclusion, this study highlights the potential of vowel space analysis as a tool for
differentiating PPA subtypes. The unexpected findings in svPPA suggest that further
investigation is needed to fully understand the relationship between phonological impairments
and speech patterns in this variant.
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Stressed Unstressed
Dataset Accuracy Recall |Specificity Accuracy Recall | Specificity
Control 0.85 0.75 0.92 0.81 0.70 0.92
IvPPA 0.82 0.72 0.91 0.80 0.68 0.91
nfvPPA 0.77 0.61 0.88 0.74 0.59 0.89
svPPA 0.73 0.57 0.89 0.76 0.60 0.89

Table 1. Performance results for the naive bayes classifier split by diagnostic and stress.

Naive Bayes Classification in 2D Space

control WPPA nfvPPA svPPA
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Figure 1. Naive Bayes classification of vowels by diagnostic group across stressed and
unstressed conditions.

[1] M. M. Mesulam. «Primary progressive aphasia», Ann Neurol, vol. 49, n°4, pp. 425-432,
abr. 2001.

[2] A. G. Murley et al., «<Redefining the multidimensional clinical phenotypes of
frontotemporal lobar degeneration syndromesy, Brain J. Neurol., vol 143, n° 5, pp.
1555-1571, may 2020, doi: 10.1093/brain/awaa097.

[3] K. L. Haley et al., «Speech metrics and samples that differentiate between
nonfluent/agrammatic and logopenic variants of primary progressive aphasia», J.
Speech Lang Hear. Res., vol. 64, n°3, 2021, doi: 10.1044/2020 JSLHR-20-00445.

[4] K. Croot, K. Ballard, C. E. Leyton, y J. R. Hodges, «Apraxia of speech and phonological
errors in the diagnosis of nonfluent/agrammatic and logopenic variants of primary
progressive aphasiay», J. Speech Lang Hear. Res., vol 55, n°5, 2012,
doi:10.1044/1092-4388(2012/11-0323).

[5] K. J. Ballard, S. Savage, C. E. Leyton, A. P. Vogel, M. Homberger, y J. R. Hodges,
«Logopenic and Nonfluent Variants of Primary Progressive Aphasia Are
Differentiated by Acoustic Measures of Speech Production», PLOS ONE, vol. 9, n°2,
p. 89864, feb. 2014, doi: 10.1371/journal.pone.0089864.

[6] J. Stalpaert et al., «Language and Speech Markers of Primary Progressive Aphasia: A
Systematic Review», Am. J. Speech Lang. Pathol, vol 29, n°4, pp. 2206-2225, nov
2020, doi: 10.1044/2020 AJSLP-20-00008.

[7] M. Shahin, B. Ahmed, J. McKechnie, K. Ballard, y R. Gutierrez-Osuna, «A comparison
of GMM-HMM and DNN-HMM based pronunciation verification techniques for use
in the assessment of childhood apraxia of speech», en Interspeech 2014, Isca, sep,
2014, pp. 1583-1587. Doi1:10.21437/Interspeech.2014-377.

273



[8] J. A. Matias-Guiu et al., «Machine learning in the clinical and language characterisation
of primary progressive aphasia variantsy, Cortex, vol. 119, pp. 312-323, oct. 2019,
doi:10.1016/j.cortex.2019.05.007.

[9] R. A. Peterson, «Finding Optimal Normalizing Transformations via bestNormalize», R J.
vol. 13, n°1, pp. 310-329, 2021.

[10]J. Nycz y L. Hall-Lew, «Best practices in measuring vowel merger», Proc. Meet. Acoust,
vol. 20, n°1, p. 060008, ago. 2014, doi: 10.1121/1.4894063.

274
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Children with Specific Learning Disorders (LD), such as dyslexia and dyscalculia, and
Developmental language disorder (DLD) often struggle to identify their own emotions as well
as the emotions of others (Comti-Ramsden et al., 2019; Loytomaki et al., 2020). Recent
empirical evidence suggests a strong interconnection between emotion and language during
development, specifically pointing to a relevant role of prosody in emotional recognition in
typically developing (TD) children and adults (Berman et al., 2016; Paulmann et al., 2012).
This study aimed to evaluate the impact of emotional prosody on emotional identification in
children with and without LD and DLD.

Two eye-tracking experiments were conducted with 31 school-age children with DLD, 88
with LD (dyslexia and/or dyscalculia) and 118 TD children, using the iMotions eye-tracker
software. The study employed a language-mediated visual attention task, in which participants
listened to sentences while inspecting a visual context featuring four faces from the Karolinska
Directed Emotional Faces database (Lundqvist et al., 1998). Each face depicted different
emotions—happiness, sadness, anger, fear, and neutral—expressed by the same person.

Participants were asked to listen to sentences containing a subject, verb and predicate. In
Experiment 1, the emotions were stated explicitly (e.g., “Laura is happy”’), while in Experiment
2, the emotions were conveyed implicitly, particularly driven by the verb (e.g., “Cristina
escapes from the dog”). Half of the trials were prosody-content congruent, and the other half
were incongruent. Participants had to click on the face expressing the emotion that matched
what they heard. The emotional prosodies were created considering speech rate and pitch
parameters, analysed by Praat software, described in previous literature for each emotion. All
four prosodies showed statistically significant differences in speech rate, pitch rate, and mean
pitch measures.

For the analysis of gaze patterns, we used the magnitude estimation approach with C195%.
Differences in fixation proportions across conditions were quantified by visualizing gaze
patterns over time, with 95% confidence intervals computed every 50 ms to identify differences
between conditions, objects, and groups. This method allows for precise examination of the
timing and magnitude of fixations toward the target and competitors (Huettig et al., 2020).

Results indicated that in Experiment 1 there was a significant preference for the target and
the semantically related face (phrase content, not prosody) for the three groups. In Experiment
2 there was also a significant preference for the target; however, when emotional meaning
complexity increases (in Experiment 2's incongruent trials), there is an increasing effect of
preferences of looking at the prosodic target, with the DLD group showing the strongest
preference, followed by the LD group, and finally the TD group.

Therefore, TD children discarded prosodic cues to identify emotions and preferred the face
congruent with the semantic content of the phrase. In children with LD and DLD, instead,
prosodic cues interfered more with emotion identification. Prosody has a high impact when
emotional meaning complexity increases, particularly for children with DLD and LD.
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Figure 1. Mean proportion of eye fixations for each group (Typical Development -TD-, Specific
Learning Disorders -LD- and Developmental Language Disorder -DLD-) for each condition
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16. Analysing the teaching of English pronunciation: Secondary education textbooks in
Galicia
Celia Veiga-Pérez
Universitat de les llles Balears

The importance of teaching English pronunciation has fluctuated over the years from neglect
to gaining relevance [1,2]. These fluctuations have been associated with shifts in language
teaching methodologies, and current communicative trends have led to an increasing attention
towards the instruction of English pronunciation in the English as a Foreign Language (EFL)
classroom. English is used for different goals and contexts, like English as an International
Language (EIL) or English as a Lingua Franca (ELF) [3], and thus it is important to focus on
the features which promote comprehensibility among speakers of different L1s. However, this
specific skill in the learning experience of a language remains an underexplored area in both
the teaching context and in academic research [1,4].

Learners of EFL in the region of Galicia display a series of difficulties when pronouncing
the English language. These are related both to the inherent obstacles of acquiring a foreign
pronunciation [5,6,7] and to explicit contrasts between the target language and the learners’
L1(s)—in this case, Galician, Spanish, or both—such as the difference in the number of
phonemes or the grapheme-to-phoneme correspondence [8].

Previous research has shown that L2 learners can greatly benefit from pronunciation
instruction [9,10]. Nevertheless, in Galicia, there appears to be a need for official regulation
regarding the teaching of this skill, given that existing documents governing L2 teaching at
secondary education lack specificity [11]. The Common European Framework for Reference
for Languages [12,13] is a general guide and, thus, it does not focus on a particular language.
Similarly, the Curriculo da Educacion Secundaria Obrigatoria e Bacharelato [14,15], the
official document which rules academic organization of compulsory and post-compulsory
education in Galicia, is imprecise. Teachers, then, usually resort to the textbooks employed in
class as their sole guidance, which in turn raises the question of whether EFL textbooks provide
adequate materials for teaching English pronunciation [11,16]. Nowadays, this is particularly
relevant in this region, where knowledge of English phonetics is tested in the university
entrance exam and, on these grounds, extra attention would be expected towards these sections
of the textbook in the EFL classroom.

Against this backdrop, the present research aims to assess whether textbooks in secondary
high schools in Galicia offer an adequate support for pronunciation instruction. To this purpose,
a self-compiled selection of 24 textbooks from compulsory and post-compulsory education
(‘ESO’ and ‘Bacharelato’) have been analysed in terms of (i) the presence or absence of
pronunciation activities, (ii) the pronunciation features covered, (iii) their integration with other
content units (isolated vs. integrated), and (iv) the type of exercise/task (e.g. listen-and-repeat,
identification). The findings suggest that (i) despite the seemingly increase in the number of
pronunciation exercises over the past decade [cf. 11], there is still a lack of consistency both
across book series from different publishers and within the same series across different
academic years. (i) There is still a prevalence of segmental over suprasegmental instruction.
Furthermore, (iii) there is also a tendency to isolate this skill, either in an appendix or a
“pronunciation box”, rather than to integrate it with other exercises in each unit, and (iv) a
preference for the listen-and-repeat type of activity over other tasks such as identification—
observations which align with previous studies [11,16].

The conclusions drawn from this analysis have important teaching implications: the scarcity
of clear guidelines and the lack of consistent materials further handicap the already difficult
task of teaching pronunciation.
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17. On featural bias and consistency in MFCC representations of acoustic distance
Charles Redmon
Department of Language and Linguistics, University of Essex

While much of the research in acoustic phonetics has focused on the study of discrete
parameters with a clear articulatory or auditory link to phonological features such as voicing,
sibilance, or nasalisation, the use of a more theoretically agnostic parameterisation, such as via
Mel-frequency cepstral coefficients (MFCCs) has played a similarly critical role in some areas
of speech analysis, such as in automatic speech recognition [2, 6]. This latter use has largely
been motivated by practical concerns with an eye toward prediction; however, more recently
researchers have begun to use MFCCs in an inferential way as an approximate measure of
phonetic distance [see, for example, 1, 3, 4]. However, despite their wider practical use and
increasing application in a range of speech science research, there remain critical gaps between
our use of the MFCC parameterisation and our understanding of the degree to which it reflects
different underlying phonetic or phonological distinctions used in the encoding of the speech
signal.

This study uses two large speech databases (1F, 1M) of single word productions from the
MALD project [5] to test how different contrasts are reflected in measures of acoustic distance
based on MFCC representations of the signal. In particular, 6500 words were selected from
each database, which comprise over 95% of the cumulative frequency of the set (based on
measurements from several different written and spoken corpora; see [5] for details). Among
these items 7542 minimal pair distinctions were identified (here we restrict contrasts to those
with the same phonological length) and compared for acoustic distance along several different
parameterisations of MFCCs. The HTK parameterisation [6] was utilised as a baseline upon
which further testing of the effects of frequency range (upper-limit: 8, 10, 12 kHz), step size
(5, 10, 15 ms), and window size (15, 25, 35 ms) was done, as well as the effect of inclusion of
delta and delta-delta coefficients.

All models had the mean log amplitude of the power spectrum included in the coefficient
set. MFCC matrices were then aligned using dynamic time warping (DTW), and then compared
via the aggregate normalised distance from the DTW alignment. For simplicity, the default
parameterisation used in the drw R package (Euclidean distance, fixed edges, symmetric
alignment, no windowing) was used for the alignment of signals, though in a future study the
impact of different parameterisations of the alignment algorithm will also be tested (alongside
wider analysis of how temporal information is encoded; e.g., in hidden Markov model, HMM,
or long short-term memory, LSTM, states). In total 50 unique MFCC-DTW alignments were
run and analysed.

Two main analyses of the acoustic distance measures according to different signal
parameterisations were done: (1) a comparison of the distances measured for different featural
distinctions; and (2) a comparison of the relative stability of distance measures by contrast for
different parameterisations.

Figure 1 shows the mean and variance (+/- 10) of acoustic distance measures for different
featural distinctions as derived from the baseline, delta, and delta-delta models. Figure 1
illustrates the expected result that those contrasts that have greater spectral information are
better reflected in the MFCC parameterisation than are contrasts that rely to a greater extent on
temporal information (e.g., noise duration) or dynamic spectral information (e.g., formant
transitions). In terms of general effects of parameterisation, the frequency range has little
apparent effect, and even declines slightly at 12 kHz (norm. dist. = 37.9) as compared to 8 (d
=38.4) and 10 kHz (d = 38.3). Window size has a greater effect, predictably showing reduced
discriminability at larger sizes (from 39 to 37.5 from 5 to 20 ms), while on the other hand
discriminability increases with larger step sizes (from 37.5 to 39 from 15 to 35 ms). These
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results are then discussed in the wider context of encoding and acoustic modeling, including
relating to alternative approaches, such as self-supervised learning, which have different
spectro-temporal properties and constraints.

Baseline
40 A ® [ ]
& g © & & & & &
UG S« S N R Y S O
K c5 fe) A\ W \\0\ > _&o\ © o3 Qo‘” Qo‘? \‘\@
Baseline + Delta
1000 -
g 9004 Speaker
[
S 8004 ¢ ol
W
a ¢ Mo
700 -
600 4
& & ) N ey & © &
&S F Py ¢§© W W@ W
Ky S [e) X N \\0\ AN \\O\ O QOV‘ d Ne QOV' \\RS\
Baseline + Delta + Delta-Delta
30000 A
25000
[ ]
20000
2 2 O R 2 ) & 2
v S ) (= o ol & & ® & &
&P FFF o o ¢ Qov\ QO?Q & @v-é\

Featural Contrast

Figure 1. Normalised distance between minimal pairs of different featural distinctions in
the female (F01) and male (M01) lexical databases (point ranges represent +/- 10).

[1] Bartelds, M., Richter, C., Liberman, M., and Wieling, M. (2020). A new acoustic-based
pronunciation distance measure. Front. Artif- Intell., 3(39).

[2] Kelly, A.C., & Gobl, C. (2011). A comparison of mel-frequency cepstral coefficient
(MFCC) calculation techniques. Journal of Computing, 3(10), 62-66.

[3] Mielke, J. (2012). A phonetically based metric of sound similarity. Lingua, 122, 145-163.
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[4] Miodonska, Z., Marcin D. Bugdol, M.D., & Krecichwost, M. Dynamic time warping in
phoneme modeling for fast pronunciation error detection. Computers in Biology and
Medicine, 69, 277-285.

[5] Tucker, B. V., Brenner, D., Danielson, D. K., Kelley, M. C., Nenadi¢, F., & Sims, M.
(2019). The massive auditory lexical decision (MALD) database. Behavior research
methods, 51, 1187-1204.

[6] Young, S., Evermann, G., Gales, M., Hain, T., Kershaw, D., Liu, X., ... & Woodland, P.
(2002). The HTK book. Cambridge University Engineering Department, 3(175), 12.
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18. Finding the Human Voice in Al: Insights on the Perception of AI-Voice Clones from
Naturalness and Similarity Ratings
Julia Schwarz', Linda Bakkouche.!, Charles McGhee!, Emily Lau!, Stephan Cooper’,
Xinbing Luo!, Madeleine Rees!, Kai Alter
TUniversity of Cambridge, *Newcastle University

Al-generated voice clones are becoming an indispensable tool in educational and clinical
applications [1]. How human listeners perceive Al-Voice clones, however, remains largely
untested. This may be particularly important when Al-generated voices fall short in replicating
natural human prosody. We address this gap by comparing listeners’ perception of natural
human speech, three state-of-the-art AI-Voice models, and speech with deliberately reduced
FO variation. We present findings from two behavioural tasks, focusing on listeners’ ratings of
naturalness and similarity (MUSHRA tests: Multiple Stimuli with Hidden Reference and
Anchor). The stimuli were three second samples of speech, categorised into six conditions:
Natural human speech produced by three different speakers (two female and one male); three
Al-voice clones based on the natural voices (Elevenlabs, Style TTS-2, XTTS-v2) [2], [3], [4];
a controlled prosodic manipulation retaining 30% F0 variation of the natural sample, to tap
into the specific role of FO variation on human perception [5], [6]; and a control condition that
was designed to be the most unnatural/dissimilar condition (Anchor). In task 1 (Naturalness),
participants were asked to judge how natural each sample sounded on a scale of 0 (very
unnatural) to 100 (very natural). In task 2 (Similarity), participants were asked to judge how
similar each sample sounded on a scale of 0 to 100, compared to a reference sample of the same
voice producing a different sample. There were 21 trials in each task, and each trial presented
the six conditions in randomised order.

The tests were implemented in Gorilla experiment builder. Data were collected via Prolific
from 66 adult native English speakers without any hearing or language impairments. After
passing a headphone screening test, participants completed a basic demographic questionnaire,
either the Naturalness or the Similarity test (no participant completed both), a questionnaire
about use of Al-generated speech, and a feedback form on task difficulty, concentration, and
technical issues. Participants who failed to identify the anchor (Score=0) in more than 33% of
trials, or who assigned a score of 0 to conditions other than the anchor in more than 33% of
trials, were excluded (Naturalness: N=2; Similarity: N=9). Due to deviation from normality (a
large number of values around 0 and 100), the data were analysed with Friedman tests followed
by pairwise comparisons with Bonferroni correction.

The results revealed significant differences between Al-Voice models in the Naturalness
task (x*(5)=131.1, p<.001) and in the Similarity task (y>=117.1, p<.001; Figure 1). In the
Naturalness task, ratings for the Elevenlabs samples were high (M(SD)=86.2(18.3), Mdn=95),
showing no statistically significant difference to natural human speech ratings
(M(SD)=82.5(23.0), Mdn=95; W=101, p=.312). Conversely, XTTS and StyleTTS were rated
significantly lower compared to natural human speech (p<.001). A similar pattern of results
was found in the Similarity task. Interestingly, reducing FO variation to 30% also resulted in
significantly lower ratings on both tasks, suggesting that reducing intonational variation results
in speech that is not only perceived as less natural (M(SD)=42.7(27.1), Mdn=35), but also less
similar to speech derived from the same speaker (M(SD)=43.4(29.5), Mdn=40).

Our study provides insight into listeners’ perception of three state-of-the-art Al-Voice
clones. Among the models evaluated, only the Elevenlabs model was indistinguishable from
natural human speech for listeners. The findings advance our understanding of naturalness and
authenticity in Al speech, and inform the next phase of our research line which investigates the
neural encoding of FO variation and Al-Voice clones. Characteristics of speaker voices,
individual differences, and implications for Al-powered applications will be discussed.

283



Naturalness Task Similarity Task

n.s. ns. n.s. n.s.

n.s.
100 —
100
80 .
80
3
o 80
2 80
[=]
o
7]
Q
x % - .
40 : 40
* .
3
]
: : I '
20 t 1 ; 20 ' :
. M 3
i H i
; ' 1
0 . -.-af@..-.. 0 : H
Human Elevenlabs StyleTTS XTTS-V2 30%F0  Anchor Human Elevenlabs StyleTTS XTTS-V2 30%F0  Anchor

Figure 1. Responses (Ratings 0-100) in the Naturalness Task (left panel) and Similarity
Task (right panel) across Conditions. Response means are indicated by asterisks. All
pairwise comparisons significant at p < .05 unless indicated otherwise (n.s.).

[1] Zou, B., Reinders, H., Thomas, M., & Barr, D. (2023). Editorial: Using artificial intelligence
technology for language learning. Frontiers in Psychology, 14, 1664—1078.

[2] Elevenlabs. 2024. Voice Cloning. https://elevenlabs.io/voice-cloning

[3] Li, Y. A., Han, C., Raghavan, V., Mischler, G., & Mesgarani, N. (2023). StyleTTS 2:
Towards human-level text-to-speech through style diffusion and adversarial training
with large speech language models. Advances in Neural Information Processing
Systems, 36.

[4] Casanova, E., Davis, K., Golge, E., Goknar, G., Gulea, L., Hart, L., ... & Weber, J. (2024).
XTTS: a Massively Multilingual Zero-Shot Text-to-Speech Model. Interspeech 2024,
4978-4982.

[5] Boersma, P., & Weenink, D. 2008. Praat: doing phonetics by computer. Computer program.

[6] Corretge, Ramon (2012-2024). Change pitch median and variation. Praat Vocal Toolkit.
https://www.praatvocaltoolkit.com
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19. The inner composition of diphthongs: First insights from Tyrolean
Marianne Pouplier!, Aleese Block', Alessandro Vietti?
!Institute of Phonetics, LMU Munich, Germany, *Alpine Laboratory of Phonetic Sciences,
University of Bozen-Bolzano, Italy

In our current study, we investigate the diphthong inventory of Tyrolean, a variant of
German belonging to the Southern Bavarian dialect group and spoken in Austria and the
province of South Tyrol in Northern Italy. The larger goal of the current study is to further our
understanding of the compositionality of diphthongs. Diphthongs are often described as
sequences of independently available monophthongs, or, opposingly, as dynamic, independent
entities of the vowel system. There has thus been a long-standing debate on the whether the
onset/offset points, the transition of a diphthong, or both should be considered its defining
characteristic. Thereby the onset frequency is often argued to be of primary importance [1-4].
Tyrolean is well suited to further our understanding of diphthongs since it features, as typical
for Southern Bavarian dialects, a rich diphthong inventory.

We collected data from 35 native speakers of Tyrolean as spoken in the city of Meran, Italy.
In a first step we provide a phonetic description of the present-day vowel inventory, since the
last published work on this dialect dates back to 1936 [5]. For our corpus, we collected 4-6
words for all vowels in stressed position in laboratory speech sentences, rendering in total more
than 8000 tokens across speakers and vowels. We measured the first two formants using
FastTrack [6] at 20 and 80% of the vowel duration for the diphthongs and at 50% of a vowel's
duration for the monophthongs.

We confirm that the present-day Meran variant features nine core diphthongs, traditionally
transcribed as /ai, ia, au, ua, ea, oa, ei, ou, ui/ [5]. For this presentation, we will focus on the
opening and closing diphthongs only, setting /ui/ as the only fronting diphthong aside. There
are fourteen contrastive monophthongs in the form of short and long /a, v, e, €, 0, 1, u/. As a
first step we determine the relationship of diphthong onset and offset to the monophthong
inventory. Figure (1) gives the vowel inventory by gender, separately for opening and closing
diphthongs. Our Pillai-score based analyses suggest that the traditional transcription represents
the diphthong onsets fairly accurately, but the offsets are less well captured by the transcription.
In particular, /ia, ua/ cover a much shorter formant distance between onset and offset than
expected and are not symmetric to /ai, au/ as the transcription would suggest.

In order to test whether the unexpected offset qualities may be due to durationally
conditioned truncation of the later part of the diphthong, we test whether duration predicts
formant variation at onset and offset of the diphthong. While duration is a statistically
significant predictor of formant variation within a given diphthong, the effect size is very small
(3-8% variance accounted for per vowel). This suggests that the unexpected vowel quality at
diphthong offset is not just durationally conditioned undershoot. When comparing the by-
speaker standard deviation of the second formant at diphthong onset and offset, there is a
statistically significant interaction between measurement point (onset, offset) and diphthong.
This means that it is diphthong specific whether either onset- or offset frequency is more
variable, or whether they are equally variable. For example, for /ou, ua/ the onset frequency is
more variable, while for /au, oa/ it is the offset frequency. This does not globally support the
hypothesis of the onset frequency of a diphthong being more stable than the offset frequency.
We further plan to analyze how the naturally occurring durational variation in our data affects
the dynamics of the formant transition.
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Tyrolean Diphthong and Monophthong inventory
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Figure 1. Vowel inventory of Tyrolean by gender and diphthong type (closing/opening).
The ellipses represent the monophthongs across speakers. Each arrow is a given speaker's
mean diphthong onset/offset. F stands for female, M for male speakers.

[1] Gay, T., Effect of Speaking Rate on Diphtong Formant Movements, The Journal of the
Acoustical Society of America, 1968. 44(6): p. 1570-1573.

[2] Lubker, J. and T. gay, Anticipatory labial coarticulation: Experimental, biological and
linguistic variables. The Journal of the Acoustical Society of America, 1982. 71(2): o.
437-448.

[3] Petersen, S., Accounting for diphthongs: duration as contrast in vowel dispersion theory.
PhD Dissertation, Georgetown University, Washington D. C., USA, 2018.

[4] Xu, A, et al, Computational models for articulatory learning of English diphthongs: One
dynamic target vs two static targets. Proceedings of the 20" International Conference
of the Phonetic Sciences, Prague, 2023: p. 453.

[5] Insam, M, Der Lautstand des Burggrafenamtes von Meran. 1936, Leipzig: Hirzel.
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1. Non-word repetition tasks: Should we consider children’s articulation errors?
Benjamin P. Lange!, Eugen Zaretsky?, Christiane Hey?
I JU International University, Berlin, Germany, > Marburg University Hospital, Marburg,
Germany,

Introduction: Non-word repetition tasks (NWRT) are widely used in language tests for the
assessment of the phonological short-term memory (PSTM). The rationale behind the inclusion
of such tasks in language tests consists in the associations between deficits in PSTM and
various language(-related) impairments and disorders such as Developmental Language
Disorder [1-5]. However, children’s performance in NWRT does not necessarily reflect their
PSTM capacity due to linguistic interferences from articulation and, more seldom, vocabulary
skills [6]. It remains unclear why manuals of many language tests assessing PSTM (e.g.,
German “Sprachscreening fiir das Vorschulalter”/”Language Screening for the Preschool
Age”/SSV [7] and “Kindersprachscreening”/Language Screening for Children”/KiSS.2 [8]) do
not differentiate between articulation errors and PSTM errors in NWRT. In the current study,
children’s performance in two NWRT, those in SSV and KiSS.2, were analysed separately,
with and without consideration of children’s articulation skills in the German language, in order
to quantify associations between NWRT performance and children’s language-related medical
issues.

Methods: A total of 1,772 four-year-old German children were tested with the language
tests SSV and KiSS.2 in German daycare centers. SSV contains subtests on the repetition of
non-words and sentences, KiSS.2 on speech comprehension, vocabulary, articulation, grammar
as well as repetition of non-words and sentences. Correlations were calculated between
children’s performance in NWRT and some items on medical issues in KiSS.2 questionnaires
for parents and daycare center teachers as well as with the dichotomized SSV and KiSS.2
results (pass/fail), first, under consideration of articulation errors (ART) and, second, without
consideration of such errors (NART).

Results: Total scores of correct answers in ART were more closely associated, compared
to NART, with questionnaire items such as “Has the child any language(-related) impairments
or disorders?”, “Did your child begin to speak his/her first language later than other children
(the first word after the second birthday or later)?”, “Are there any cases of dyslexia in the
family?”, “...of late language onset in the family (the first word after the second birthday or
later)?”, and with dichotomized KiSS.2 and SSV results. All associations were weak. There
were no significant associations between NWRT and some other questionnaire items such as
occurrence of language disorders in the family or children’s permanent hearing disorders. Total
scores of correct answers in the KiSS.2 articulation subtest correlated higher with ART than
with NART. Total scores of correct answers in NART were significantly higher than those in
ART.

Discussion: Since many four-year-old children still make errors in the articulation due to
sigmatism and shetism, non-consideration of articulation errors influences total scores of
correct answers in NWRT significantly and thus distorts the evaluation of children’s PSTM.
However, this distortion seems to be helpful in the identification of language-related medical
issues, probably because many of such issues are more closely associated with the deficient
articulation than with the deficient PSTM.

[1] Schwob, S., & Skoruppa, K. (2022). Detecting Developmental Language Disorder in
monolingual and bilingual children: Comparison of language-specific and
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crosslinguistic nonword repetition tasks in French and Portuguese. Journal of Speech,
Language, and Hearing Research, 65(3), 1159—1165.

[2] Kiese-Himmel, C., & Nikisch, A. (2015). Diagnostische Genauigkeit einer AVWS-
Testbatterie zur Klassifikation auffélliger Kinder [Diagnostic accuracy of a test set to
classify children with Auditory Processing Disorders (APD)]. Laryngorhinootologie,
94(6), 373—3717.

[3] Baird, G., Slonims, V., Simonoff, E., & Dworzynski, K. (2011). Impairment in non-word
repetition: A marker for language impairment or reading impairment? Developmental
Medicine and Child Neurology, 53(8), 711-716.

[4] Nadig, A., & Mulligan, A. (2017). Intact non-word repetition and similar error patterns in
language-matched children with autism spectrum disorders: A pilot study. Journal of
Communication Disorders, 66, 13—21.

[5] Alsaeed, S., Shalaan, S., & Alsaber, A. (2024). Non-word repetition and vocabulary in
Kuwaiti Arabic-speaking children with Down syndrome and typically developing
children. Logopedics, Phoniatrics, Vocology, 24, 1-11.

[6] Zaretsky, E., Lange, B. P., & Hey, C. (2023). The assessment of phonological short-term
memory via “quasi-universal” vs. language-specific nonwords as a clinical marker for
language impairments. Studies in Applied Linguistics, 14(2), 48—609.

[7] Grimm, H. (2017). SSV. Sprachscreening fiir das Vorschulalter. Kurzform des SETK 3-5
[Language Screening for the Preschool Age. Short form of SETK 3-5] (2nd ed.).
Goettingen.

[8] Holler-Zittlau, 1., Euler, H. A., & Neumann, K. (2011). Kindersprachscreening (KiSS) —
das hessische Verfahren zur Sprachstandserfassung [Kindersprachscreening (KiSS) —
the Hessian language test]. Sprachheilarbeit, 5(6), 263-268.
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2. A real-time analysis of aspirated /ptk/ in Yucatan Spanish
Allyson Gee, Jim Michnowicz
North Carolina State University

Yucatan Spanish (YS) is a regional variety in close contact with Yucatec Maya. YS differs
from Central Mexican Spanish across a range of linguistic domains, and many regional variants
are attributable to direct or indirect influence from Maya. Also, younger speakers are
abandoning regional variants in favor of pan-Hispanic norms [1] At the same time, patterns
based on age groups alone (apparent-time) are often ambiguous regarding the future
development of these changes [2], and the application of real-time data collected at a later point
in time can confirm or refute the patterns seen in apparent-time [3]. Recent studies have
demonstrated how real-time data add to our understanding of ongoing language change in YS
and have emphasized the need to extend real-time analyses to additional variables [4], [5]; [6].

The present study focuses on aspirated /ptk/ in YS, which stems from Maya contact [7].
Maya has both ejective and aspirated stops, and studies suggest a transfer of long-lag VOT to
even some monolingual speakers [7]; [8]. The initial study compared three age groups in
apparent-time (A = oldest; C = youngest), and found YS VOT to be a highly variable process,
with intermediate VOT values between Maya and Central Mexican Spanish. Results by age
group were mixed. While group A showed longer VOTs for /ptk/, age group was only
significant for /t/, although additional significant differences were found between monolinguals
and bilinguals. Author & Author (2013) suggests that future research should continue to
examine YS /ptk/ to see how it develops alongside other regional variables undergoing
standardization.

This study adds real-time data from 12 young speakers (Group D), collected 11 years after
the data in (Author, 2013). While analysis of the real-time data is ongoing, preliminary results
suggest that group D is producing lower VOT, more in-line with Central Mexican norms
(Figure 1), and that this group is further consolidating the pattern of shorter VOT begun by
groups B and C. Further details and conclusions will be presented, with special attention to
differences based on language background.
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Figure 1. VOT values by age group. *Preliminary data for real-time Group D.

[1] Michnowicz, J. (2015) “Maya-Spanish contact in Yucatan, Mexico: Context and
sociolinguistic implications”. In S. Sessarego and M. Gonzalez Rivera (Eds.). New
Perspectives on Hispanic Contact Linguistics in the Americas. Madrid:
Iberoamericana/Vervuert. 21-42.

[2] Michnowicz, J. (2008). Final nasal variation in Merida, Yucatan. Spanish in Context, 5(2),
278-303.

[3] Chambers, J. K. (2009). Sociolinguistic theory: Linguistic variation and its social
significance. rev. ed. Oxford: Wiley-Blackwell.

[4] Michnowicz, J. (2021). Apparently real changes: Revisiting final (-m) in Yucatan Spanish.
In M. Diaz-Campos (Ed.), Handbook of variationist approaches to Spanish (pp. 249-
262). London: Routledge.

[5] Michnowicz, J. (2023). Real and apparent (time) changes in Yucatan Spanish: The case of
/bdg/. In S. Fernandez Cuenca, T. Judy, & L. Miller (Eds.), Innovative approaches to
research in Hispanic linguistics: Regional, diachronic, and learner profile variation (pp.
130-151). Amsterdam: John Benjamins.

[6] Michnowicz, J., & Hyler, A. (2020). The changing accent of Yucatan Spanish. In R. Rao
(Ed.), Spanish phonetics and phonology in contact: Studies from Africa, the Americas,
and Spain (pp. 36-62). Amsterdam: John Benjamins.

[7] Author & Author (2013). Voiceless stop aspiration in Yucatan Spanish: A sociolinguistic
analysis. Spanish in Context, 10(3), 410-437.

[8] Author et al. “Yucatan Spanish VOT: Bilingual phonological representations and
sociophonetics”. Presentation at the Linguistic Society of America (LSA) 2023
conference in Denver, CO. January, 2023.

291



3. Balearic seseo: understanding the social dynamics of the blurring of a phonemic
distinction in a language-contact situation.
Andrés Enrique-Arias
Universitat de les Illes Balears (UIB)

This study looks at Spanish seseo (i.e. the non-distinction of /s/ and /6/, as in standard
Peninsular Spanish cinco ‘five’ ['0inko] pronounced [ 'sipko]) in the Spanish of Catalan-
dominant speakers in the Balearic Islands. This non-canonical pronunciation is due to the lack
of a /0/ sound in Catalan; as a result, Catalan-dominant speakers with limited Spanish native
input encounter difficulties in mastering the distinction of the two sibilants. In the Balearic
islands seseo is largely confined to rural, elderly Catalan-dominant speakers with only primary
education.

Although Balearic seseo has been mentioned in previous studies (Moll 1961: 470; Serrano
Vézquez 1996-97a: 1019; 1996-97b: 376, Blas Arroyo 2007: 84, Radatz 2008: 120) to date no
detailed description or empirical study exists. With the objective of describing the distribution
and frequency of use of this phenomenon, and determining the factors that favor its
appeareance, this study looks at data from 26 sociolinguistic interviews with Catalan-dominant
elderly speakers with only primary education from Mallorca and Minorca. The sounds
appearing in the contexts in which an interdental /6/ would be expected in the canonical
Peninsular Spanish pronunciation were extracted in the first and last 10 minutes of each
interview. In total, some 2700 tokens were selected and classified as alveolar or interdental
realizations after an auditory analysis made by the author.

The logistic regression analysis reveals that the degree of Catalan language dominance,
formulated in terms of shorter periods of formal schooling, is the main predictor for the
presence of [s] in contexts of [0]. Another relevant factor is gender: in general terms, women
produce less seseo than men, and, when comparing the two samples of each interview—
opening minutes vs. final ones—women also tend to self-correct more and accommodate to the
standard pronunciation of the interviewers. In contrast, men exhibit higher rates of seseo
overall, with a slight increase of the [s] variant in the final part of the interviews. Another factor
that favors the non-distinction of the two sibilants is the lexical frequency of the lexical item
where the variant occurs, with higher rates of seseo in less frequent lexical items.

In conclusion, Balearic seseo operates like other features that are characteristic of
unbalanced bilinguals. Two crucial triggers for deviation from the monolingual baseline in non-
dominant speakers have been identified (Polinsky and Scontras 2019): the quantity and quality
of the input from which the less dominant grammar is acquired, and economy of online
resources when operating in a less dominant language. Seseo is thus an economizing device
through the blurring of a phonemic distinction; as expected, this deviation of the monolingual
baseline is more frequent in lower frequency lexical items, which are harder to learn and
process. Also, in consonance with these principles, seseo is more prevalent in speakers with
less exposure to monolingual varieties of Spanish (whether it be years of formal schooling or
residence in areas with a greater density of Spanish speakers). Finally, from a sociophonetic
point of view, the results point to a change from above, in which [s] represents a receding,
stigmatized variant (Enrique-Arias 2022: 147-48) that is being supressed as speakers make an
effort to adopt the prestigious [0] variant associated with educated speakers.

Blas Arroyo, José Luis (2007): “Spanish and Catalan in the Balearic Islands”. International
journal of the sociology of language 184. 79-93.
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4. An acoustic and articulatory key study of unvoiced coronal oral stops in Baniwa of
Icana
Jenifer Vega Rodriguez!?, Thiago Costa Chacon?, Rodrigo Alexandre?, Nathalie Vallée!,
Christophe Savariaux'
'Univ. Grenoble Alpes, CNRS, Grenoble INP, GIPSA-lab. ’Brasilia University

Baniwa of Icana is a North Arawak language, spoken by approximately 7,000 people [1].
This key study analyzes the central Baniwa dialect spoken in the middle I¢ana region in Brazil.
According to [2], Baniwa has two coronal oral stops: an apico-alveolar /t/, and a lamino-dental
/t/. As this contrast is rare cross-linguistically [3], our aim is to describe their production
through articulatory analyses using both palatography and linguography, and through acoustic
measurements of the F» transitions and VOTs. This study is the initial phase of an ongoing
investigation that involves more acoustic and articulatory measures such as loci, F; transitions,
palatographic and ultrasound data, and acoustic-perceptual tests.

This pilot study involved a 25-year-old native speaker of the central Baniwa, born in Tunui
Cachoeira, Igana, Brazil, who speaks Brazilian Portuguese as a second language. Palato-
linguographic data were collected using 16 target words with /t/ and /t/ in stressed syllables,
within #CV and VCV contexts, including all vowels /i e a ¢/ [1]. To avoid any superposition
of articulatory traces on that of the target segment, the remaining syllables contained
extrabuccal consonants. A palatographic mixture of activated carbon, olive oil, and chocolate
was applied to the tongue and upper palate (respectively). Each word was repeated 4 times.
Images were captured using a high-resolution smartphone and a mirror with a millimetre-scale
ruler. Acoustic analysis involved embedding target words in a frame sentence, recorded four
times. Praat [4] was used to segment the target plosive and the post-consonant vowel, and to
measure F> every 5ms, from 10ms before the boundary between the plosive and the vowel,
until 20 ms from the start of the vowel. Thus 7 F» measurement points were recorded for the
target sequence. VOT duration was segmented into Transient (T), Friction (F), and Aspiration
(A) phases [5]. Investigation was conducted using [6].

Palatographic and linguographic image analyses reveal two distinct articulations. For /t/, the
palatographic data (Figures 1 and 2) show an apico-lamino-dental articulation, where the
tongue blade and tip seem to be at the same height during the occlusion, resulting in a broader
trace. In contrast, /t/ is produced with a lamino-pre-alveolar articulation, with the tip lower than
the blade, resulting in a narrower trace. These patterns are consistent across all vowels and
contexts (#CV; VCV), with /t/ exhibiting a more distributed occlusion compared to /t/. These
findings differ from [2]’s descriptions.

Acoustic analyses revealed that in the #CV and VCV positions, Famean=1.6kHz and 1.8kHz
at voicing onset, in the /t/ and /t/ contexts respectively (Figure 3). A less distributed constriction
for /t/ suggests a larger anterior cavity than for /t/, resulting in a lower F2. VOT analyses show
significant differences only in VCV. The 3 phases of VOT show difference in VCV: A and F
are longer for /¢/.

This pilot study is the first phase of an ongoing investigation that will include detailed
articulatory and acoustics-perceptual analyses of this speaker before proceeding to acquire
additional data from other male and female speakers.
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Figure 1. Palatography(left) and linguography (right) of /t/ in the word /taapa/ 'nightfall’.
Traces of 4 repetitions were calculated semi-automatically using an internal MATLAB script.
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Figure 2. Palatography(left) and linguography (right) of /t/ in the word /tamome/ ‘light'.
Traces of 4 repetitions were calculated semi-automatically using an internal MATLAB script
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Figure 3. Mean F> values of vowels by consonant type. Contexts VCV (left) and #CV (right).
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5. Variability in the speech signal defines the rhythm of spoken language
Mireia Marimon!, Alan Langus?
Center for Brain and Cognition, Department of Engineering, Universitat Pompeu Fabra,
Barcelona, Spain, 2Department of Linguistics, University of Potsdam, Potsdam, Germany

Evidence for rhythm in spoken language comes primarily from experiments that present
listeners with rhythmic speech stimuli. Here we argue that theories of speech rhythm must
account for at least two types of variability. First, they must explain why listeners tend to rely
more on syllabic regularities in the so-called syllable-timed languages like French and on
prosodic regularities in so-called stress-timed languages like German and English [1,2].
Second, they must also show listeners can perceive rhythm in natural speech where the timing
of speech units, including phonemes, syllables and stress intervals, depend on non-rhythmic
structure of sentences [3].

One promising approach to explaining rhythm perception in natural languages are theories
of neural entrainment. When listening to spoken language, the brain tracks temporal
regularities at multiple timescales corresponding to basic speech units such as syllables (Theta
band 4.5-7Hz) and speech prosody (Delta band, 1-3.5Hz) [4]. By tracking linguistic units
across a range of narrow frequency bands could explain how phonemes, syllables, and prosodic
constituents of varying length can be processed by the same neuronal populations. However, it
remains unknown how neural entrainment is modulated by cross- and within-language
variability. Because neural entrainment is thought of as a functional principle of auditory
perception in general, it also remains unclear how it relates to rhythm perception.

Here we present a novel method that measures spontaneous sensorimotor synchronization
between natural speech and listeners' changes in pupil size. German-speaking adults (N=30)
listened to 18 sentences in French, Italian, Polish, Dutch (twice in random order) from Ramus
et al. (1999) [5]. They were instructed to just listen to the stimuli and fixate on the screen. We
hypothesized that if a language falls towards the syllable-timed end of the rhythmic continuum
(Italian, French), listeners’ pupils would synchronize to the speech amplitude envelope better
in the Theta (4.5-7Hz) frequency band that corresponds to the durations of syllables in the
speech signal. In contrast, if the language falls towards the stress-timed end of the continuum
(Dutch, Polish), listeners’ pupils should entrain better in the Delta (1-3.5Hz) frequency band,
that corresponds to the durations of prosodic regularities.

We calculated the Phase-Locking Value (PLV) between the amplitude envelope and the
pupillary response in the two frequency bands. We show that pupillary synchrony is better at
syllable frequencies in theta in French and for prosodic frequencies in delta in Dutch (Figure
1). We further show that pupillary synchrony in Theta and Delta bands correlates with duration
variability between successive peaks in the amplitude envelope in the respective frequency
bands: When variability is small listeners track syllables and when variability is larger they
track preferentially prosody (Figure 2). Our results show that cross-linguistic differences in
speech rhythm perception - as evidenced by sesnori-motor synchronization between the speech
and pupillary signal - emerge from duration variability within a language.
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Figure 1. Pupillary synchrony to French, Italian, Polish and Dutch sentences at Theta (red)
and at Delta (blue) frequencies. Black significance levels correspond to comparisons between
theta and deltabands and color-coded significance levels to comparisons against chance.

ITALIAN

DUTCH

¥
o o
il

B
FR X ITA | ,
50' ] 1 1 1
1 1 I 1
oot LAY |
e Sl
< i S i
%-25- iR L ik
1 1 1 1
D 5o -tsp! '+18D 4SD! '+18D
©
= I 1 1 1
POL DUT
(>3 50 | | ; ,
1 1 1 1
—
o) it
[} ; 1
! 1 1
1
1
1

o
o

{ -1sp! 1+1SD

21

24 27
nPVI (1-3.5Hz)

30

0

10 20 30 40 0

10 20 30 40

nPVI

e Delta (1-3.5Hz)

* Theta (4.5-7Hz)
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Normalized Pairwise Variability Index (nPVI) of amplitude envelope peaks in Delta and
Theta frequency bands. (B) nPVI predicts PLV between the amplitude envelope and the

pupillary signal in Theta and Delta frequency bands.
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Phonology, Phonetics, and Speech Motor Control .. Oxford University Press.
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6. Can error-driven discriminative learning explain transitional probability learning
during listening to running speech?
Jessie S. Nixon!, Erdin Mujezinovi¢?, Ruben van de Vijver?
YWniversity of Bielefeld, *Heinrich Heine University of Diisseldorf

In spoken language, speech consists of a more-or-less continuous stream of acoustic
information, without breaks between words. This observation raises the question of how
listeners are able to segment speech into words. In seminal work, Saffran and colleagues
showed that adults[1] and infants[2] are able to use information about the statistical structure
of syllable sequences to determine likely words. They presented participants with a set of six
trisyllabic sequences (‘words’) combined into a running speech stream[1]. In a two-alternative
forced-choice task following a short training with the speech stream, adults were presented
with the trisyllabic words and ‘nonwords’, i.e. an ‘illegal string’ of the same syllables.
Participants selected the words over the nonwords significantly more often than chance.
Furthermore, accuracy among the six words was greater for the words with a higher word-
internal transitional probability, compared to those with a lower transitional probability.

This work took the language acquisition world by storm, as it provided a means by which
infants might solve the complex problem of word segmentation by learning from the input.
Often termed ‘transitional probability learning’, this paradigm is still used today[3] and has
become influential in many areas of cognitive science. Yet few studies have examined the
underlying learning mechanisms. It was recently shown that motor sequence learning is better
predicted by error-driven learning than either n-gram frequency or transitional probability[4].
In the present study, we investigate whether error-driven learning also predicts sequence
learning during listening to a stream of spoken syllables.

Here we present simulations which will be used to predict participant response accuracy in
our experiment, based on and using the same stimuli as [1]. Instead of a forced-choice task at
the end of the experiment, participants were probed for their responses at pseudorandom
intervals throughout the experiment: they were asked to type the next syllable in the sequence.
We simulated the experiment using the Rescorla-Wagner equations. Syllable bigrams (cues)
were used to predict upcoming single syllables (outcomes) in a moving window across the
experiment. On each trial, the model adjusts the degree to which the current syllable sequence
(cues) predicts all possible upcoming syllables. Weights increase to the syllable that actually
occurs and decrease to those that do not, according to the Rescorla-Wagner equations.

The error-driven learning simulation output predicts dynamic learning of the sequences over
the experiment (Figure 1). This is in contrast to Saffran and colleagues’ analysis using a single
static value, transitional probability. The model learns predictive cues (e.g. ‘pa’, ‘patu’) and,
importantly, also unlearns cues that predict the absence of the outcome, e.g. ‘bi’ (Figure 1,
right). For the outcome ‘bu’, which occurs in multiple words and word positions, a different
pattern emerges, reflecting its different predictability (Figure 2). Furthermore, the models show
differential effects due to cue competition, even among cues for which the transitional
probability is 1. These simulations will be tested against by-trial participant responses in our
experiment. We have collected data for the first of twenty participants.

This work contributes to the growing literature investigating the learning mechanisms and
possible contribution of prediction error underlying language learning. In addition to the initial
motivation in [1,2] to understand word segmentation, the learning mechanisms involved in
sequence learning are relevant to multiple questions in phonetics and phonology. For example,
error-driven learning of speech stream has previously been used to model infant phonetic
learning[5] and is also relevant for the learning of phonotactics [compare 6]. With this work,
we aim to gain further insight into the dynamic, trial-by-trial learning processes involved in
auditory serial pattern learning.
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Figure 1. Simulation, illustration 1: selection of cue weights to outcome ‘bi’, which occurs
only in ‘patubi’. Left to right, cues ‘#pa’, ‘patu’ and ‘tu#’ are learned as predictive cues for
‘bi’. The hash symbol is used to encode temporal order: ‘#pa’ is the first cue in the string;
‘tu#’ is the last. Importantly, as shown in the rightmost panel, the model also ‘unlearns’ cues
that predict the absence of the outcome. Here, ‘pada’ develops negative weights to ‘bi’.
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Figure 2. Simulation, illustration 2: selection of cue weights to outcome ‘bu’, which occurs
in four different words, ‘pidabu’, ‘tutibu’, ‘bupada’ and ‘babupu’. In the first and second panels,
the cues ‘H#pi’” and ‘pida’ develop strong weights to ‘bu’; these syllables occur in ‘pidabu’ and
the result is comparable to the first and second panels for ‘bi’ in Figure 1. However, an even
stronger cue for ‘bu’ is ‘#ba’ (from the word, ‘babupu’). Right: because the syllable ‘bu’
occurs in multiple words, it can be directly preceded by another ‘bu’ as a cue. Even though
this occurs throughout the experiment and even though the cue ‘bu#t’ initially increases weight
as a predictor of ‘bu’, this pattern changes, such that cue ‘bu#’ eventually develops negative
weights to the outcome ‘bu’. This curious reversal is due to cue competition and the effects of
previous learning on current learning.

[1] Saffran, J. R., Newport, E. L., & Aslin, R. N. (1996). Word segmentation: The role of
distributional cues. Journal of memory and language, 35(4), 606-621.
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[3] Saffran, J. R. (2020). Statistical language learning in infancy. Child development
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[5] Nixon, J. S., & Tomaschek, F. (2021). Prediction and error in early infant speech learning:
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[6] Hayes, B., & Wilson, C. (2008). A maximum entropy model of phonotactics and
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7. Phonological contrast perception and production in bilingual speech: Intra- and
inter-speaker dynamics
Caihong Weng' 2, Alexander Martin?, Ioana Chitoran'
! Université Paris Cité, Paris, France, * University of Groningen, Groningen, Netherlands

Background: Gaining insight into individual variation in speech perception and production
is of growing importance [1, 2]. The present study aims to explore this variation in a bilingual
population. We examine how bilingual speakers of L1 Quanzhou Southern Min (QSM) and L2
Mandarin produce and perceive the Mandarin contrast /s/~/s/. We specifically explore the
variation encountered in the relation between perception and production in the same speakers.
The study addresses a key question: are individual speakers who produce a stronger contrast
also those who can better perceive the contrast?

Method: 60 target QSM-Mandarin bilinguals from Quanzhou, China, as well as 15 control
L1 Mandarin speakers completed both a sentence reading production task and an ABX
discrimination task. In sentence reading, all materials were CVCV Mandarin real words. For
the ABX task, we compared perception of a control contrast [m]~[p] (present in both the L1
and L2 and taken as baseline performance) to the target contrast [s]~[s] in two vowel contexts
([a] and [u]). Stimuli were CVCV nonsense words, with a high level tone.

Results: Production: 4 spectral moments along with the intensity of the fricative were
extracted using time-averaging [3]. Utilizing the Random Forest classification method, Center
of Gravity (CoG) emerged as the most important acoustic feature for distinguishing between
the Mandarin [s] and [g] fricatives based on the control group’s contrast production. We
employed mixed-effects models to investigate the effects of Target and Vowel, as well as their
interaction on CoG values, while accounting for individual variability with by-participant
random intercepts. The results reveal that both Target (¥*(1) = 47.8, p < 0.001) and Vowel
(x*(1) = 86.5, p < 0.001) independently affect the CoG values, while their interaction (y*(1) =
3.8, p > 0.05) did not significantly influence the CoG values for the bilingual QSM speakers.
We speculated that the lack of the interaction significance is due to substantial individual
variability within this group. To further elucidate this variability, individual productions were
evaluated through a perceptual identification task conducted by 10 L1 Mandarin listeners.
Bilingual speakers were categorized into two subgroups: 16 distinctive / 44 merged for [a] and
11 distinctive / 49 merged for [u] (See fig.1), showing that a majority of the bilinguals failed
to make a reliable contrast distinction in either vowel context. Perception: We used a logistic
mixed-effect model to compare discrimination accuracy of the target contrast in each vowel
context to the control contrast. Our full model included fixed effects for Contrast (control,
target-[a], target-[u]) and random intercepts for the factor Participant. We found significant
effects for Contrast ([ma]~[pa] vs. [sa]~[sa]: z=—28, p < 0.001; [ma]~[pa] vs. [su]~[su]: z =
—24, p <0.001), indicating that participants had a significantly harder time discriminating the
target fricatives than the control contrast (See fig.2). Production-perception link: We ran two
linear regressions, using performance in the ABX task on the target contrast in each vowel
context to predict performance on the control contrast. From these regressions, we extracted
the residuals, with lower values indicating worse discrimination of the target [s]~[s] contrast
relative to the control contrast [4]. For each vowel context, participants’ CoG difference score
in production (AM = (M (alveolar) — M (retroflex)) was then predicted using these residuals,
the speaker type (distinctive vs. merged) and the interaction of residuals and type (See fig.3).
In both contexts, the “distinctive” group shows an upward trend in the correlation between
ABX residuals and CoG contrast differences, while the “merged” group remains relatively flat.
However, despite this visual divergence, the statistical analysis did not confirm a significant
interaction effect between ABX residuals and speaker type in either context (both p > 0.05).
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Discussion: This study found individual variability in the relationship between production
and perception of the Mandarin /s/~/s/ contrast, suggesting that while some bilingual QSM-
Mandarin speakers maintain distinct perception-production mappings, others, particularly
those in the “merged” group, show no significant link between these domains. We will discuss
the potential influence of extra-linguistic factors on the perception-production link, suggesting
avenues for future work on this relationship.
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Figure 1: Comparison of CoG values for [s] and [s] in both contexts between “distinctive”
(left) and “merged” (right) bilingual OSM speakers
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Figure 2: ABX discrimination Figure 3: Regression of contrast production
accuracy for control and target difference by participant as a function of the
contrast between “distinctive” and residuals extracted from the ABX task between
“merged” bilingual QSM speakers “distinctive” and “merged” bilingual OSM
speakers.
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8. Lenition, fortition, and word-recognition in Mawng and Iwaidja
Rikke Bundgaard-Nielsen' 2, Robert Mailhammer!, Brett Baker?, Yizhou Wang!, Mark
Harvey®
"Western Sydney University, >University of Melbourne, 3University of Newcastle, Australia

Most models of continuous parsing, like Shortlist B 0, argue that speech recognition begins
with the first incoming phoneme. This first segment and the following segments activate
possible lexical competitors in the listener's vocabulary 0; parsing relies on both a top-down
process, progressively eliminating competitors that do not match the presented material, and a
bottom-up process, providing further information. Most models assume that the incoming
material will be delivered in ‘a form suitable for accessing stored lexical entities’ 0, and
(unpredictable) variability in the initial segments of words thus poses a challenge to consider.
Here, we tested speaker tolerance for word-initial phonological mutations in two Australian
languages: Iwaidja 0 and Mawng 0. Both languages have grammatically conditioned initial
mutations in verb and noun roots, resulting from lenition and fortition 0; see (1) and (2). These
alternations are historical and lexicalised. Mawng also has synchronic external sandhi
processes affecting initial segments at word boundaries: /g/ is lenited to [y ~ uj ~ w] following
vowels, liquids, and glides 0, as in (3a, ¢), whereas only /g/ is found following nasals and stops
(3b, d). Iwaidja is not described with synchronic lenition of this kind, e.g., /ga/ in Mawng, but
not in Iwaidja, might be realised as [ga ~ya ~ wja ~ wa] (see example (3)).

In a 2AFC experiment, we asked 11 speakers each of Mawng and Iwaidja (all bilingual in
the other language as is standard in this speech community) to indicate preference for one of
two sequentially presented utterances, differing only in the first segment of the target noun (15
nouns; 60 trials). Stop-initial nouns were presented in canonical form versus a lenited but non-
canonical continuant-initial form e.g. bayga ‘forked stick’ vs. *wanga, while continuant-initial
nouns were presented in canonical form and in an unattested stop-initial (*hardened’) form, e.g.
wamba ‘shark’ vs *bamba. We also included two control items: a minimal pair of nouns
differing in the initial segment (/b/ vs /w/), where both nouns were licit. Stimuli were presented
in two frames (‘/ see one X’ and ‘I can see X°): in one frame, the target followed vowel a word
ending in /a/; in the other, it followed a word ending in a stop (/b/ in Mawng; /d/ in Iwaidja).
We presented the experiment in two counterbalanced versions: a ‘natural’ and a ‘slow speech’
version, generated by inserting of 500 ms of silence before the target noun (to investigate
whether this affected the likelihood of lenition).

The results are presented in Figure 1. We fitted a series of GLMMSs (binomial link) to the
data, and the best fit model indicates that both groups prefer canonical forms over unattested
‘hardened’ forms (e.g. wamba ‘shark’ vs *bamba; p <.001) and over lenited forms (e.g. banga
‘forked stick’ vs. *wanga; p = .001) though Mawng speakers have a lower preference for
canonical forms in the lenited trials (»p = .007) than in the hardening trials (p = .359). There was
no effect of ‘conditioning frame’ or ‘speech rate’. We fitted an additional GLMM for a
confirmatory analysis of a Place of Articulation effect on the acceptability of lenited forms
(Figure 2). This confirmed that Mawng speakers are particularly tolerant of lenition of the velar
stop (significant intercept p <.001; significant interaction between 'Mawng' and /g/, p = .013).

The results are consistent with earlier reports that speakers of Mawng are tolerant of lenition
of word initial /g/ 0, but—in contrast to previous reports—also suggest that lenition in Mawng
is not phonetically conditioned (‘conditioning frame’ and ‘speech rate’ ns). The results also
demonstrate that speakers reject word-forms with initial lenition and fortition if the mutated
forms result in collapse of phonological contrasts (/b/ — /w/, /j/ — /3/, or vice versa). The
higher acceptability of the lenition from [g] — [y ~ u] ~ W] in Mawng only likely constitutes a
case of free variation, with [g] as the typical realisation. Together, these results suggest that
word recognition in Mawng and Iwaidja indeed requires input in ‘a form suitable’, and that
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speakers’ rejection of deviant forms reflects fine-grained language-specific phonological and
phonetic constraints (bilingual speakers only accept free variation of [g ~ y ~ uj ~ W] in
Mawng), as well as the shape of the lexicon (including historical and lexicalized mutations).
These results highlight that models of continuous parsing and word-recognition must include
considerations of language specific phonetic distributions as well as phonological status,

phonotactic distributions and frequencies, and the characteristics of the lexicon.

Intolerance of hardening and lenition

Intolerance of stop lenition
in lwaidja and Mawng
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Figure 1. Mean preference results. Figure 2. POA effects.
Initial mutation in Iwaidja ([7]), adapted transcription, alternating root-initial segments in bold.
(1) a.na-wani-pan b. @-bani-nan

1SG-sit-PST 3SG-sit-PST

‘I was sitting’ ‘He/She/It was sitting’.
(2) a. a-jama-y b. @-jama-y

3PL-work-PRES 3SG-work-PRES

‘They are working’ ‘He/she is working’

Word-initial velar stop lenition ([5]), adapted transcription

() age [9 ~ w]apala
it.goes boat
b. gargbin [g]apala /*ujabala
big boat
c. mada [g ~ w]ubun

VEG.the canoe
d. marig [glubup/*wubun
NEG canoe

[1] Norris, D., & McQueen, J. M. (2008). Shortlist B: A Bayesian model of continuous
speech recognition. Psychological Review, 115(2), 357—
395. https://doi.org/10.1037/0033-295X.115.2.357
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9. Acoustic and Phonetic Adaptations in Sfyria Whistled Speech: An Analysis of Vowel-
Consonant Transitions
Sophia Katsiouris!, Michela Russo'
'CNRS SFL U. Paris 8/UJM Lyon 3

Sfyria, an endangered whistled language from the Greek village of Antia, transposes spoken
Greek into whistled signals for communication over long distances. This study examines vowel
and consonant adaptation in Sfyria, focusing on vowel-consonant transitions and consonantal
loci. Utilizing acoustic and phonetic methods, naturally recorded Sfyria sequences were
analyzed in Praat, segmenting VCV (vowel-consonant-vowel) patterns. This enabled detailed
examination of whistled vowel-consonant dynamics and particularly of the 1% harmonic
structures (H1 or whistled FO, produced in the front oral part of the vocal tract), with results
highlighting H1 modulations as key to phonetic clarity in whistled speech (they determine the
perceived pitch of the whistled melodic line Figure 1, p. 2).

Introduction: Whistled languages like Sfyria, Silbo (Canary Islands), and Kus Dili
(Turkey) convert spoken syllables into whistled signals, simplifying phonetic complexity while
preserving essential information for distance communication. In Sfyria, spoken Greek syllables
are encoded as pitch-based signals, enabling communication across Antia’s rugged terrain. This
study investigates how Sfyria adapts Greek vowels and consonants, focusing on consonantal
loci and vowel-consonant transitions essential for phonetic distinctiveness in whistled speech.

Methodology: The study applies acoustic and phonetic segmentation techniques to map
vowel and consonant features in whistled speech. Using Praat, Sfyria utterances were
segmented into VCV sequences, with TextGrid annotations precisely marking vowel-
consonant boundaries (see Figure 1, p. 2). Analysis focused on whistled FO (or H1) properties,
critical for encoding phonetic cues in whistled speech.

Key Findings:

1.  Vowel Transposition: Formant contours of spoken vowels are retained in the whistled
form with the influence of F2 being a key factor guiding the transposition, suggesting a
systematic mechanism. This includes the upward modulation transitions shown in Figure 1.
Another example is that high-frequency whistled vowels like /i/ are the result of the
transformation of the spoken F2-F3 proximity, reflecting the consistent encoding of vowel
sounds. This transposition aligns with patterns observed in other whistled languages, where F2
contours guide vowel representation, ensuring phonological stability despite acoustic
reduction.

2. Consonantal Loci: Consonants in Sfyria exhibit modulations of H1 that indicate place
and manner of articulation, particularly for nasals and dentals. Consonantal loci are marked by
H1 shifts influenced by surrounding vowels, encoding articulation points essential for
consonant distinction in whistled speech.

3. Simplified Encoding: Sfyria compresses phonetic complexity, with vowels preserving
formant-like structures, while consonants are encoded through H1 harmonic adjustments. This
streamlined encoding preserves linguistic distinctions over distances, showing Sfyria’s
adaptation of Greek phonetics for efficient long-distance communication.

Conclusion: Sfyria’s phonetic system reflects a refined adaptation of Greek phonological
features, employing harmonic H1 modulations to convey vowel and consonant information
across distances. By relying on systematic harmonic cues, Sfyria achieves intelligibility within
a limited acoustic range, offering insights into how whistled languages adapt spoken elements
for clear transmission over challenging environments.
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(1)  Example of TextGrid Annotation for VCV Sequences in Sfyria
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Figure 1. Waveforms and spectrogram of [e '05] = here (edw), whistled by a whistler.
Spectrogram and TextGrid annotations for VCV sequences in Sfyria, illustrating F2
transposition in vowels and HI markers for consonants
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10. Phonetic documentation of coronal continuants in Akuzipik
Giulia M. Soldati', Harim Kwon?, Sylvia L.R. Schreiner!
'George Mason University, °Seoul National University

Background: Akuzipik (St. Lawrence Island Yupik, ISO 639-3: ess) is an under-
documented, endangered Indigenous language spoken natively by 800-900 people mainly on
St. Lawrence Island, Alaska, USA [1]. Previous impressionistic descriptions of Akuzipik
propose a phonemic inventory consisting of 31-32 consonants and 4-7 vowels [2, 3]. Most
subsequent studies on the language have focused on its morphosyntactic properties [4, 5], but
a recent acoustic analysis of the Akuzipik vowel system confirmed 7 distinct phonetic vowel
qualities [6]. Akuzipik consonants, however, remain to be phonetically investigated.

Goal: The current work is a descriptive study of the acoustic and articulatory properties of
coronal continuants in Akuzipik. It consists of a production experiment designed to investigate
the sounds represented by the graphemes (I Il r 1r s z y) in intervocalic environments. We use
graphemes because no consensus has been achieved as to the identity of the phonemes
corresponding to each grapheme. The study targets coronal continuants because their
articulatory properties in the language are particularly unclear. For instance, earlier studies
describe each sound in the pairs (1)/(11) and (r)/(rr) as voiced/voiceless counterparts, but more
recently it has been suggested that they may also differ in other aspects [7].

Methods: Two adult native speakers of Akuzipik participated in this production
experiment: one male in his 30s (“M”) and one female in her 40s (“F”). As is the case with
most, if not all, current Akuzipik speakers, M and F were bilingual in English, which they
acquired around ages 6-7. The stimuli consisted of a list of 71 inflected Akuzipik nouns of 2-5
syllables. In each word, one of the seven target consonants occurred in the onset of a stressed
syllable in an intervocalic environment. Audio recordings and ultrasound images of the tongue
body movements at the midsagittal plane were collected simultaneously, and the entire
recording session took approximately 60 minutes per speaker. Spectrographic analysis was
used to measure duration and acoustic correlates for each consonant. For the articulatory
analysis, we examined the constriction location, the shape of the tongue body, and the relative
location of the anterior parts of the tongue (tongue blade and tip) for each of the target
consonants.

Results and discussion: The acoustic analysis confirmed seven distinct coronal continuants
in the investigated environments. As expected, the graphemes (s z y) correspond to the
segments [s z j]. However, in contrast with early descriptions, the pairs (1)/(1l) and (r)/(rr)
differed not only in voicing, but also in manner of articulation: while (I r) are voiced
approximants, (1l rr) are voiceless fricatives (Fig. 1). Furthermore, while there was variation in
duration across speakers and items, it did not indicate a gemination contrast for either grapheme
pair. Articulatory analyses found overlapping tongue configurations for the two sounds in the
pair (1)/(11), indicating the same place of articulation. However, while there was within-speaker
consistency, between-speaker variation was observed (Fig. 2): each participant had a different
tongue configuration for the pair (1)/(ll), which could be due to a number of sociolinguistic
factors (e.g., age, place of residence, dominant language). Moreover, for both participants,
different tongue configurations were observed for each sound in the pair (r)/(rr): the tongue
body was visibly higher for (rr), resulting in greater constriction. Notably, although (r)/(rr)
were previously described consistently as retroflex, neither participant produced them as
retroflex in this experiment. Further research will include more participants and extend to more
varied phonological contexts as well as to other sounds in the language. This work will
contribute to a deeper understanding of the phonetic properties of Akuzipik consonants,
providing a valuable resource for the community members and researchers working toward the
revitalization of this endangered language.
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configurations for (1) (red) and (1) (blue), tongue tip to the right.
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11. The cue of pitch variability in speech segmentation: a pilot study with Mandarin
Chinese listeners
Shu-chen Ou

National Sun Yat-sen University

The present study examines how pitch variability influences speech segmentation using an
artificial language learning (ALL) experiment. In listening to continuous speech, listeners must
identify discrete units such as words using various distributional cues, such as transitional
probability (TPs) [4]. Other possible cues include pitch variability, which can be defined as the
degree of pitch change in spoken language and can be quantitatively measured across syllables,
words, or phrases (e.g., pairwise variability index (PVI)). Previous research suggests that low
pitch variability often indicates continuity or a single unit while high pitch variability signals
the possible start of a new phrase or word [1, 2 ,3]. Thus, pitch variability likely serves as a cue
for speech segmentation. This study uses an ALL experiment with Mandarin Chinese speakers
as an initial pilot to explore this potential role of pitch variability in speech segmentation.

The artificial language included six “words,” each comprising a meaningless trisyllabic
sequence (e.g., [banume]). Each syllable within these words was recorded separately and
manipulated to have the same duration but a flat FO contour. TPs between syllables served as
the sole cues for word definition. Additionally, FO patterns with either “low variability (LV)”
or “high variability (HV)” were superimposed onto the words, resulting in two experimental
conditions (Figure 1). In the LV condition, the mean FO of each word, denoted by F0,,, followed
a normal distribution with mean = 130 Hz and standard deviation (SD) = 15 Hz whereas the
FO values of the word-internal syllables followed a normal distribution with mean = F0,, and
SD =5 Hz. The design of the HV condition was the same except the SD of word-level FO and
that of word-internal syllables were set to 5 Hz and 15 Hz, respectively. The experiment was
conducted using E-Prime 3.0. Participants initially heard 150 repetitions of each of the six
words, which were pseudo-randomly concatenated without pauses. They subsequently took a
two-alternative forced-choice test, with each trial presenting one actual word from the artificial
language and one part-word, asking participants to identify the word belonging to the language.
All test stimuli had a flat FO at 130 Hz. Thirty participants were assigned to each condition
(mean age =23.4).

Figure 2 shows the response accuracy of the forced-choice test by condition. A mixed-
effects logistic regression model was fitted to the binary responses (correct or incorrect),
including Condition as the fixed factor and log-transformed response time as a covariate. The
random effects included a random intercept for the words of the artificial language. The results
indicated that responses in the LV condition (mean = 63.80%) was significantly more accurate
than those in the HV condition (mean = 49.63%) (f# = 0.62, SE =0.09, z = 6.86, p < 0.001).
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Figure 2. Percentages of correct responses of individual participants (empty circles) and
the means of low variability-cued and high variability-cued conditions (filled triangles).

The findings support the hypothesis that listeners segment the artificial language more
effectively with low pitch variability, which enhances segmentation, whereas high pitch
variability hinders this process. However, it remains unclear whether the preference for low
pitch variability is specific to language experience or if reflects a more general cognitive
mechanism. One possible explanation is that the low pitch variability resembles the phonetic
characteristics of Mandarin Chinese tones; specifically, pitch variability within a word tends to
be lower than that between words [1]. Alternatively, low pitch variability may serve as a
domain-general cue, similar to TPs. To investigate this further, future research will include
studies with speakers of various languages.
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12. Nasality overlap in French rhotics
Andrés Felipe Lara' and Jenifer Vega Rodriguez*?
ILPP, CNRS, U. Sorbonne Nouvelle, >GIPSA lab, CNRS, U. Grenoble Alpes, 3Brasilia Univ.

Nasalization occurs when nasal airflow from lowering the velum in nasal consonants
overlaps with adjacent segments, influenced by perceptual and linguistic factors [1].
Anticipatory nasalization involves greater velopharyngeal opening (VPO) than carryover
nasalization, with peak VPO varying by context and reflecting nasal airflow differences [2].
Fricatives resist nasalization due to maintaining both friction and airflow, which is
biomechanically and perceptually difficult, while French liquids, particularly rhotics, show
more anticipatory nasalization [4]. French rhotics face unique challenges as combining nasal
airflow with fricative friction is complex. Despite extensive research on French nasalization
[4, 5], studies on rhotics remain sparse [3]. French nasal coarticulation is restricted, with vowels
before nasals typically remaining oral, and nasalization arising from physiological timing
rather than deliberate articulation [1, 5]. While nasalization is more prominent in vowels,
thotics may display subtle nasalization patterns requiring further study. This study
hypothesizes that rhotic nasalization is unintentional [3] and shaped by phonetic contexts,
following the nasalization continuum proposed by [2]: oral sounds < contextually nasal vowels
< nasal consonants < nasal vowels < pauses.

Three native French speakers (1 male, 2 female) from Paris participated in this study. Two
corpora were designed words: (1) three repetitions of nasal vowels /a, €, 3/ and oral vowels /a,
i, 9/ in PV and PVP context respectively to determine a nasalization threshold, and (2) 16 words
repeated three times with /1/ in different phonetic contexts (#5V, Ve#, ¥VN, ViN, ¥V, NVEV)
where V and V include /i, a, o, d, &, 3/, and N is /m/. Three channels were recorded
synchronously using an EGG D800 (Laryngograph Ltd.): nasal airflow (NAF), oral airflow
(OAF), and acoustic (WAV). Praat, Matlab, and Python were used for data segmentation,
processing, and statistical analyses.

Nasal rate (NVR) was calculated as (NR =NAF/(NAF+OAF) to establish nasality thresholds
for oral vowels ([i, o, a], NR = 19.5%) and nasal vowels ([, 3, a], NR = 31.4%) within the same
context (/p_p/). Figure 1 shows that higher vowels in both nasal and oral categories exhibited
higher NR values. The nasality threshold was set at 20%, consistent with the French threshold
established by [6]. Figure 2 illustrates a nasalization continuum for [g], with the lowest
nasalization observed in oral contexts (#¥V, ¥V#) at 14% + 9.4%, followed by nasal non-
adjacent contexts (KVN) at 18% =+ 8.1%. Nasal-adjacent contexts exhibited progressively
higher nasalization: ¥V (20.3%), V¥N (27%), and NV&V (30%). A significant difference in NR
across contexts was found for [¥] (p = 2.53 x 107"3). Figure 3 compares NR values for [¥] in the
¥V context, showing vowel-specific effects: [3] had higher nasalization than [d] or [£]. This
contradicts [5] and aligns with findings by [7], who reported a weak correlation between nasal
airflow (NAF) and tongue height, suggesting the nasalization continuum may not fully capture
all contributing factors. Figure 4 plots individual productions across contexts. Speaker M1
demonstrated clear distinctions between #¥V, Ve#, ¥VN, and ¥V, NVgV, with the most
variability in ¥V. Speakers F1 and F2 separated oral and nasal contexts, with greater F1
variability in #¥V and gV#, and greater F2 variability in #¥V and VEN. No significant
differences were observed between speakers (p = 0.22). Interestingly, the observed NR
continuum differed from predictions [2], with ¥V showing lower nasalization than VeN. The
revised continuum for rhotics is as follows: #¥V < ¥V# < ¥VN < ¥V < VN < NV&V.
Preliminary results suggest greater anticipatory nasal overlap near nasal consonants but are
based on a small speaker sample. Further research is needed to confirm coarticulatory trends
and explore potential language-specific nasalization patterns
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13. Uhmming and uhing across languages: Evidence from Italian learners of German
Simona Sbranna, Simon Wehrle
University of Cologne

Filled pauses (FP) such as “uh” or “uhm” are often considered a byproduct of speech
planning, and have usually been judged and perceived negatively, especially in public speech
[1,2]. This is why FP tend to receive little attention, or are even stigmatised, in second language
(L2) teaching contexts although native speakers use them in spontaneous speech across
languages to fulfil various functions beyond speech planning, such as mitigating opinions,
managing turn-taking, and signalling the status of discourse entities [3]. However, languages
differ in the distribution and phonetic realisation of FPs [4,5,6] and deviations from native
norms can distract native listeners from the message, leading them to focus on the learner’s
speech style instead [7]. Having established the importance of FPs in non-native speech, we
investigated FPs of the form “uh(m)” produced by Italian learners of German in their L1 and
L2, which were for this first analysis compared to a parallel corpus of L1 German speech
employing the same methods and elicitation context [8].

We analysed 20 Map Task dialogues [9] involving 10 pairs of learners speaking in their L1
Italian and L2 German. All relevant tokens including a final nasal were annotated as <ehm>,
and all tokens without a nasal were annotated as <eeh>. We measured the rate, duration, type
(ehm vs eeh), and intonational realisation of all 840 tokens in the current data set. For the
prosodic analysis, we manually corrected and smoothed all tokens, extracted pitch values at
10% and 90% of token duration, and calculated the difference between these values in
semitones (ST; with a reference value of 1 Hz; cf. [10,11, 9].

We found a strong effect of proficiency for the rate of FPs, with L2 German speech (mean
=9.5) containing three times more FPs compared to L1 Italian (mean = 3.26) and L1 German
data (mean = 3.63); see Fig. 1. Italian and German L1s also differ in FP type, with Italians
using comparatively fewer “ehms” (35%) than Germans (60% as reported in [11]), possibly
due to phonotactic differences between the two languages. In their L2, learners produced more
“ehms” than in their L1 (41%), somewhat resembling the target group. Duration was very
similar in Italian L1 and German L2, averaging around 600 ms—Ilonger than the average in the
German L1 corpus (~450 ms). Finally, in terms of intonation, there was no significant
difference between learners’ L1 and L2, but across L1s. German L1 reportedly has 70% level
contours and only 22% falling contours [11], whereas the opposite is true for Italian learners
(Italian L1: 68% falls and 29% level; German L2: 71% falls and 28% level). Notably, rises
were found only in 2 of 10 Italian dyads, but in 7 of 10 L2 German dyads.

To conclude, the use of FP by Italian learners of German reflects lower proficiency in L2
and transfer from L1. In line with the literature, the effect of proficiency is evident in the rate
of FP, which is much higher in L2 than in L1, likely due to the greater cognitive load of
speaking a foreign language, while it is fairly similar across L1s. In contrast, FP type and
intonation differ across L1s (as in [5, 6]) and show a transfer of the learners’ native style into
L2. Indeed, learners show little change in FP production across their L1 and L2, aside from a
slight increase in nasalised FP (partial adaptation was also found by [6]). Whether this reflects
progress toward an ideal target is debatable with the current amount of data, but merits
investigation on a larger scale. Worth noting is that learners also present more rise contours,
which may indicate uncertainty. Overall, these results support the inclusion of FP in L2
curricula to raise awareness of crosslinguistic differences and help learners sound more
spontaneous in oral interactions.
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14. Effects of Sexuality on the Phonation of Female Spanish Speakers
Jesus Duarte
University of California, Los Angeles

The study of queer speech has largely focused on English-speaking contexts, with a wealth
of research exploring how sexual identity influences phonetic and acoustic characteristics.
However, much less is known about how these patterns manifest in other languages,
particularly Spanish. This lack of research leaves a critical gap in our understanding of how
linguistic markers of sexual identity may vary across linguistic and cultural contexts. Research
on English-speaking lesbian women has identified creakiness as a recurring feature, potentially
linked to stereotypes of lower pitch and perceived masculinity in lesbian speech. While similar
stereotypes and linguistic associations may exist in Spanish-speaking communities, the degree
to which these patterns hold and how they are influenced by cultural norms remains unclear.
Furthermore, questions about the role of identity performativity—how openly one expresses
their sexual orientation—add another layer of complexity.

This paper addresses these gaps by investigating the phonetic features of creakiness in
Spanish-speaking lesbian women. It aims to determine whether these speakers exhibit patterns
similar to their English-speaking counterparts and to explore the influence of being openly
versus closeted on voice quality. The present results analyzed speech data collected from four
college students in Michoacan, Mexico, including two lesbian (one openly lesbian and one
closeted) and two heterosexual women. Speech samples were obtained through semi-
spontaneous description tasks, sociophonetic interviews, and sociodemographic surveys,
providing a range of linguistic and formality contexts. Acoustic analysis focused on measures
of creakiness, including Open Quotient (OQ) and Degree of Spectral Tilt (DST).

The results revealed significant differences in voice quality between the groups. The openly
lesbian participant exhibited the highest levels of creakiness, as indicated by lower OQ and
DST values, consistent with patterns observed in English-speaking lesbian women. In contrast,
the closeted lesbian participant displayed speech patterns more similar to the heterosexual
participants and even showed greater breathiness in some instances. These findings suggest
that openness about one’s sexual orientation influences phonation, with closeted individuals
potentially adopting voice qualities more aligned with societal norms for
femininity.Heterosexual participants showed no significant differences between themselves in
either OQ or DST. These results highlight that voice quality, particularly creakiness, serves as
a potential marker of sexual identity among Spanish-speaking lesbian women, but that identity
performance and social pressures significantly shape these linguistic expressions.

These findings contribute to the understanding of how sexual identity is encoded and
perceived in speech, and bridges a crucial gap in the literature by providing insights into how
sexual identity is expressed and perceived through speech in non-English languages. They
underscore the influence of cultural norms and individual identity disclosure on linguistic
behavior. This work not only highlights the parallels between queer speech patterns in English
and Spanish but also points to the complexities of performativity and social pressures on speech
production. Data continues to be analyzed to further add to these results.

Barron-Lutzross, A. (2015). The Production and Perception of a Lesbian Speech Style. UC
Berkeley PhonLab Annual Report, 11. http://dx.doi.org/10.5070/P77t6332bh

Barron-Lutzross, A. (2018). Speech stereotypes of female sexuality (Order No. 10821814).
Available from Linguistics and Language Behavior Abstracts (LLBA). (2101574066).
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15. From acoustic cue weighting to perceptual learning of tonal categories in Mandarin
distorted speech
Pan Zhang
University of Cambridge, Cambridge, UK, Basque Center on Cognition, Brain and Language
(BCBL), Donostia-San Sebastian

Although speech is highly variable, listeners usually automatically and subconsciously
adapt to overcome any challenges this poses, resulting in veridical perception."- 2 Four types
of processes have been shown to support such “adaptive” perception: (1) perceiving inputs
from a hierarchy of acoustic cues!®’; (2) categorising acoustic cues into pre-existing mental
representations!*l; (3) recalibrating and learning degraded speech with contexts’®; and (4)
generalising the adaptation to acoustically similar speech!®. Previous research has examined
these processes in, for instance, consonant or syllable perception!®, but it is unknown to what
extent adaptive perception works the same way in prosody perception.

This study aims to address the gap by examining adaptive speech perception with lexical
tone. In tonal languages, lexical tones, acoustically marked by the fundamental frequency (F0),
are used to express semantic and syntactic functions just as segmental features do, which makes
their veridical perception vital for successful communication!”). It is therefore important to
establish that to what extent the same adaptive perception processes support the perception of
variable tonal information.

We carried out two behavioural experiments investigating (1) the role of duration as a
secondary acoustic cue to tone when the primary cue 0 has been removed; and (2) perceptual
learning and generalisation effects when the primary cue FO is ambiguous between two
contrasting tones. In experiment 1, using forced-choice identification of vocoded tones by 30
native Mandarin listeners, a t-test showed that duration successfully cued the identity of a tone
in the absence of FO information (Figure 1). Experiment 2 (see Table 1 for design) used
acoustic continua of lexical tone contrasts (Figure 2a) in two forced-choice identification tasks
in pre-training, training, and post-training phases. Pre-training established the phonetic
categorisation baseline which performance post-training was compared against, thus providing
a measure of perceptual learning and generalisation effects generated during the training phase
(lexically biased contexts were used to facilitate phonetic recalibration and perceptual learning
of ambiguous steps in the continua). Mixed-effects logistic regression confirmed that the
representational category (Tone 1, here) was significantly expanded post-training rather than
shifted, as expected (Figure 2b).!®! The results also showed generalisation effects across novel
words within but not across speakers, even with trained words (Figure 3). This suggests that
effective generalisation requires abstractionist acoustic relevance and similarity®). In
conclusion, lexical tone perception was found to share similar adaptive mechanisms observed
previously for segments and syllables, favouring abstractionist over exemplar models.

Monosyllabic words Speakers

Condition 1: ba-ba, chii-chu, he-hé, Male
same words, same speaker mi-mi, qu-qu speaker
Condition 2: bi-bi, cha-cha, hii-hu, Male
different words, same speaker mo-mo, qi-qi speaker
Condition 3: ba-ba, chii-chu, he-hé,  Female
same words, different speaker mi-mi, qu-qu speaker

Table 1. Experimental design
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[1] Bradlow, A. R., & Bent, T. 2008. Perceptual adaptation to non-native speech. Cognition,
106(2), 707-729.

[2] Clarke, C. M., & Garrett, M. F. 2004. Rapid adaptation to foreign-accented English. The
Journal of the Acoustical Society of America, 116(6), 3647-3658.

[3] Idemaru, K., & Holt, L. L. 2011. Word recognition reflects dimension-based statistical
learning. Journal of Experimental Psychology: Human Perception and Performance,
37(6), 1939.

[4] Liberman, A. M., Harris, K. S., Hoffman, H. S., & Griffith, B. C. 1957. The discrimination
of speech sounds within and across phoneme boundaries. Journal of Experimental
Psychology, 54(5), 358.

[5] Norris, D., McQueen, J. M., & Cutler, A. 2003. Perceptual learning in speech. Cognitive
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Psychonomic Bulletin & Review, 13(2), 262-268.

[7] Chao, Y. R. 1965. 4 Grammar of Spoken Chinese.
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16. The perception of intonational emphasis: an individual differences approach
Chen Zhou!, Jason Bishop'?, Mei-Ying Ki'
YCUNY, the Graduate Center; *CUNY, the College of Staten Island

Recent research on prosody perception and processing highlights the importance of listener-
based properties, including aspects of cognition related to constructs such as “pragmatic skill”
[1]. Individual differences in pragmatic skill (relevant to predicting the extent to which a
listener engages in pragmatic inference, integrates discourse context, and is attentive to speaker
intentions) have been implicated in listeners’ sensitivity to the subtle gradient phonetic cues
that might mark focus types [2] or distinguish intonational pitch accent categories [3]. Some
researchers have suggested (e.g., [4]) that such gradient phonetic cues encode differences in
emphasis, a paralinguistic aspect of speech, and thus said individual differences related to
pragmatic skill may actually reflect individual differences in attention to paralinguistic uses of
prosody. The present study aimed to explore this issue further by revisiting a long-standing but
still poorly understood issue — the extent to which intonational emphasis is cued gradiently
versus categorically. In their classic study using a categorical perception paradigm, [5]
observed a surprisingly S-shaped identification curve for emphatic/non-emphatic decisions in
response to continua for f0 peak values (see Figure 1). Given that assigning paralinguistic
meaning to fO peaks in this way requires the interpretation of speaker intentions (rather than
being based on grammatical categories as such), we hypothesized that the sigmoid function
that [5] found at the group level would be less reliable for individual listeners with lower levels
of pragmatic skill (who, again, should be less driven to assign intentions to cues). To test this,
and to explore cross-listener variation in categorical vs. gradient behavior more generally, we
carried out a categorical perception experiment like [5]’s, with a focus on individual variation.

Stimuli for the current experiment were created similarly to the stimuli in [5]. Recordings
were made of a male native American English speaker producing twelve trisyllabic names with
either initial (e.g., Emily) or penultimate (Armando) stress, bearing with L+H* pitch accents.
Using PSOLA resynthesis in PRAAT [6], the f0 peak of each production was then manipulated
in 11 steps from 105 Hz to 215 Hz in 11 Hz-increments. This produced a total of 132 stimuli
(11 steps x 12 names), that listeners heard in pseudorandomized order. Based on work like [2]
and [3], listeners also completed three measures believed to estimate pragmatic skill. The first
was the Empathy Quotient (EQ), a self-report questionnaire [7]. The second and third were
tests of emotion recognition: the Reading the Mind in the Eyes Test (EYES) [8] and the Bell-
Lysaker Emotion Recognition Test (BLERT) [9]. Listeners were 158 American English
speakers (90 female, 68 male) who participated in both an identification and discrimination
task in the manner of the standard categorical perception paradigm, although we limit our
discussion to primarily the results of the identification task.

As a group, listeners in this study produced a fairly sigmoid identification function,
suggesting relatively categorical-like behavior, much like the smaller group of listeners in [5]’s
study exhibited. To assess cross-listener variation, however, we fitted regression lines to each
individual listener’s identification curve (calculated across items for each listener) so that
slopes could be calculated for each. These slopes served as an indication of how gradient versus
categorical a listeners’ treatment of the continua was: steeper slopes indicate more sigmoid
functions (i.e., more categorical-like perception), shallower slopes more linear ones (i.e., more
gradient perception). Results showed considerable variation across listeners in terms of their
treatment of the fO continua, with two measures of pragmatic skill (EYES and BLERT) having
the predicted effect: listeners with lower levels of pragmatic skill were associated with more
gradient/linear identification functions (see Figure 2); listeners with higher levels of pragmatic
skill more categorical/sigmoid ones. However, despite the direction of the effect of pragmatic
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skill being in the one predicted, a large proportion of variation was left accounted for; listener
gender effects were also apparent. Implications of these findings will be discussed.
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Figure 1:  Identification Figure 2: Boundary slope as a function of EYES
function for listeners in [5]’s  scores (left: female listeners, right: male). Higher
categorical perception  slopes indicate more sigmoid response functions,
experiment. higher EYES scores indicate higher levels of

pragmatic skill.
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17. Final devoicing across contexts: the case of two varieties of Ossetic
Yury Makarov':2, Mark Gibson®
TU. of Cambridge; °V.V. Vinogradov Russian Language Institute, RAS; 3Universidad de
Navarra

Introduction. Iron and Digor are varieties of Ossetic, a minority Iranian language spoken
in the Caucasus by approximately 400,000 and 100,000 people, respectively. Although these
varieties are claimed not to be mutually intelligible, they exhibit significant similarities in basic
vocabulary and phoneme inventories. To the best of our knowledge, the phonetic aspects of
voicing in Ossetic have not been studied since the mid-20" century [1]. This study investigates
final devoicing in Iron and Digor, where previous reports have been inconclusive®, and the
types of production cues that are used to discriminate the final voice contrast in consonants
when voicing is neutralised, a topic not previously explored for Ossetic.

Data. Our data come from 11 (9 female, 2 male) speakers of Iron and 5 (3F, 2M) speakers
of Digor from Vladikavkaz, Russia; the fieldwork was conducted in 2023. We recorded 10 and
6 (near-)minimal pairs for Iron and Digor, respectively (see Appendix). Each word was first
repeated three times with pauses in between pronunciations, then twice in phrase-final and in
phrase-medial prevocalic positions.

Focus and methods. In this preliminary study, we examined several acoustic features cross-
linguistically associated with [+ voice], namely, segment voicing (primary cue), preceding
vowel duration, closure and aspiration duration (for plosives), and frication duration (fricatives)
[2], [3]. To account for potential differences in speech tempo, we utilised relativised voicing
(vowmg du.mtl.o () M). We also tested the effects of context,

closure/frication (s) word (s)
namely, isolated (i), phrase-final (f), and phrase-medial prevocalic (m), and manner
(plosive/fricative) on vowel duration and the degree of devoicing.

Results. The results are summarised in Table 1. Both Iron and Digor Ossetic exhibit final
devoicing; however, in Iron, [+ voice] obstruents preserve voicing in up to 40% of their closure
and up to 35% of their frication. Closure duration varies insignificantly (~10 ms) in both
varieties, while frication is up to 63 ms longer in Iron [— voice] fricatives. Final aspiration
distinguishes between [£ voice] plosives by ~43 ms in i&f and ~22 ms in m in Iron, while in
Digor, significant differences are observed only in i (~67 ms). Overall, vowel duration is
slightly longer before [+ voice] obstruents, though the differences do not exceed 5 per cent.

Discussion. It was shown that vocal fold vibration is generally absent in [+ voice] obstruents
in final position, which means final devoicing is present in Ossetic. At the same time,
differences in segment voicing, aspiration and frication duration imply that the neutralisation
may be incomplete, and further perceptual studies are required. The two varieties seem to utilise
the same production cues, although the deltas associated with different voicing categories can
have different magnitude (cf. segment voicing and aspiration duration).

Our findings suggest that Ossetic does not use some cues for voicing typical of other Iranian
languages (most importantly, closure and preceding vowel duration, cf. Shughni [2] and
Persian [4]). This may be explained by the language’s unique geographical position, isolated
from other Iranian languages and surrounded by non-Indo-European languages of the
Caucasus. Moreover, rather wide use of plosive geminates in various morphophonemic
processes can be the reason why the contrast based on closure duration is reserved for lexical
oppositions not related to [+ voice].

Finally, our results showcase the importance of considering stimuli in different contexts
rather than in just one (usually in isolation) as is the case in some studies on voicing in final

) and vowel duration (

3 Cf. Sokolova’s ‘[final plosives] are either always or optionally either fully or half-voiceless.” [1, p. 39]
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position. When word- and phrase-final positions coincide, fortition effects associated with final
position are particularly strong; phrase-medial prevocalic position lessens these effects while
the obstruent technically remains in (word-)final position.

[+ voice]

[- voice]

Segment
voicing

Closure
duration
(means)
Aspiration
duration
(means)
Frication
duration
(means)
Vowel
duration

Table 1.

Iron

Iron: <40% of closure and <35% of
frication is voiced

Digor: ~15% of closure is voiced; no
manner effect

No effect of context.

Iron: 120 ms

Digor: 142 ms

No effect of context.

Iron: 50 ms (i and f), 3 ms (m)

Digor: 118 ms (i), 9 ms (m), and 84 ms (f)

Iron: 215 ms (i), 126 ms (m), and

197 ms (f)

Digor: not enough data

Iron: ~34% (i), ~38% (m), and 36% (f) of
the word; 39% before fricatives, 33%
before plosives

Digor: ~27% of the word; no manner effect
Acoustic parameters cross-linguistically associated with voicing tested for Iron and Digor

Ossetic.

Iron: <10% is voiced

Digor: ~15% of closure is voiced; no
manner effect

No effect of context.

Iron: 130 ms

Digor: 136 ms

No effect of context.

Iron: 93 ms (i and f), 25 ms (m)

Digor: 157 ms (i), 16 ms (m), and 78 ms (f)

Iron: 282 ms (i), 164 ms (m), and

260 ms (f)

Digor: not enough data

Iron: ~29% (i), ~35% (m), and 31% (f) of
the word; 36% before fricatives, 29%
before plosives

Digor: ~23% of the word; no manner effect

Appendix. (Near-)minimal pairs used in the study (written in IPA)

1) ard ‘oath’ — art ‘fire; bonfire’
2) arv ‘sky’ — arf ‘depth’

3) a3 ‘year’ /r33 ‘grow!’ — af ‘height; size’ / baf ‘broth’
4) fad ‘foot” — fat ‘arrow’

5) n(w)a3z ‘drink!” — naf ‘pumpkin’
6) s3v ‘hit!” — s3f ‘wound’

7) sad ‘motion’ — sat ‘glory; respect’
8) wad ‘walking, running; breeze’ — wat ‘room; bed’
9) ward ‘falling (about precipitation)” — wart ‘shield’

Digor

1) boz ‘gratitude’ — bos ‘lace’

2) fad ‘foot’ — fat ‘arrow’

3) idzag ‘full’ — murtak ‘sugar’

4) lub ‘sound of falling” — gap: ‘jump (n)’
5) wad ‘running’ — wat ‘room; bed’

6) yorez ‘porous’ — yores ‘willow’

[1] V. S. Sokolova, Ocherki po fonetike iranskikh jazykov [Outlines of the phonetics of
Iranian languages]. Moscow, Leningrad: Izdatel’stvo Akademii Nauk SSSR, 1953.

[2] Y. Makarov, ‘Aspiration length and intensity as potential acoustic cues to [voice] in
final position: evidence from Shughni’, in Proceedings of the 20th International Congress of
Phonetic Sciences, R. Skarnitzl and J. Volin, Eds., Prague: GUARANT International spol. s
r.0., 2023, pp. 2298-2302. [Online]. Available: https://guarant.cz/icphs2023/582.pdf

[3] G.K.IversonandJ. C. Salmons, ‘Final Devoicing and Final Laryngeal Neutralization’,
in The Blackwell Companion to Phonology, M. van Oostendorp, C. J. Ewen, E. Hume, and K.
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Rice, Eds., Oxford, UK: John Wiley & Sons, Ltd, 2011, pp. 1-22. dot:
10.1002/9781444335262.wbctp0069.

[4] Z.Tofigh and V. Abolhasanizadeh, ‘Phonetic Neutralization: The Case of Persian Final
Devoicing’, Athens Journal of Philology, vol. 2, no. 2, pp. 123—-134, 2015.
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18. Perception of Serbian Restricted Tone by Native and Non-native Listeners:
Evidence from an Online Free Classification Task
Dusan Nikoli¢
University of Calgary

The typological continuum of lexical prosody consists of stress, tone, restricted tone, and
no-lexical-prosody languages [1]. Native speakers of languages without lexical prosodic
contrasts can often exhibit perceptual insensitivity to lexical prosodic contrasts in other
languages [2, 3, 4]. While the previous research on the perception of lexical prosody has
focused mainly on a two-way contrast between tone and stress, what has been to a large extent
neglected is the perception of restricted tone [5].

In the present study, we examined the perception of restricted tone by native and non-native
listeners. We specifically explored whether Serbian and French speakers could distinguish
between Serbian restricted tone. Serbian is a language that has four restricted tone types which
combine short and long vowels (S and L) and rising and falling pitch (R and F). The restricted
tones in Serbian are thus descriptively categorized as short-falling (SF), short-rising (SR), long-
falling (LF), and long-rising (LR). Unlike Serbian, French has no prosodic categories that
distinguish between lexical items. Therefore, based on the previous research [3, 4], our
hypothesis was that the French speakers would fail to distinguish between Serbian restricted
tone categories as French has no word-level prosody, and thus their speakers would not be able
to encode restricted tone in their phonological representations.

In this study, we recruited 41 native speakers of Serbian and 63 native speakers of French.
Both groups of participants completed an online free classification task in which the listeners
freely grouped recordings based on their similarity. They listened to 2 groups of 2 nonsense
words, [rejav] and [kavan], both of which were patterned according to Serbian phonotactic
rules. Each word was produced in 4 Serbian restricted tone types by one male and one female
speaker. 16 nonsense words were produced in total (2x4x2). In the free classification task
interface, the listeners could click on distinct icons, spaced around a circle, each of which
played a unique recording of a nonsense word production. The listeners’ task was to place the
icons representing each of these words next to each other in the circle, based on similarity
(Fig.1). The more similar the nonsense words were, the closer they should be placed.

We compared the classification of the two groups by producing the perceptual similarity
matrices which were submitted to multi-dimensional scaling (MDS) (Fig.2) and clustering
analyses [6]. The results showed that the majority of Serbian listeners did not consistently hear
the difference between short-rising and short-falling restricted tones. Yet, they still managed to
create four categories of restricted tone (as the norm implies). The French listeners confused
long-falling restricted tones with long-rising and short-falling/rising tones. Since French
listeners’ prosodic system does not have pitch targets that map acoustic properties to a native
restricted tone category or to lexical items, French listeners were perceiving the similarity
between the restricted tone categories based on the categories that already exist in their
language — AP and IP. The results revealed that non-native listeners were not necessarily
perceptually insensitive to lexical prosodic contrasts. Instead, they encoded restricted tone
categories through their native language prosodic system, which confirms that language
experience shapes the perceptual space of lexical prosodic categories.
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Figure 1. Each circle represents one recording. The figure on the left shows the circles
before they were classified, while the figure on the right shows an example of the circles after
their classification.
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Figure 2. The MDS output of Serbian listeners’ (left) and French listeners’ (right)
classification of Serbian restricted tones (“M” and “F” before the items denote the gender of
the speaker).
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19. Phonetic effects of morphosyntactic variation for English -s suffixes
Colleen E. Fitzgerald, Jason A. Whitfield, Rebecca Ebert
Bowling Green State University

Recent investigations into English -s suffixes have indicated that plural, possessive, and
third person singular morphemes manifest with distinct phonetic realizations. However, the
literature shows discrepancies regarding the acoustic noise duration and fricative centre of
gravity (CoG) of these bound morphemes compared to non-morphemic -s. Some studies report
longer durations for morphemic uses [1, 2, 3, 4, 5, 6] whereas others find non-morphemic -s to
be longer [7, 8] or report no significant difference [9]. Few studies included phoneme category
analyses, with mixed outcomes regarding whether [s] or [z] had longer durations [1, 2, 7]. Plag,
Tomaschek, and colleagues used corpus data (i.e., The Buckeye Corpus) and indicated a need
for a replication of their work with experimental data [7, 8]. The present study addressed this
need using a controlled reading task to investigate how sentence position, morpheme type, and
phoneme category interact to influence spectral properties.

Nine monolingual, native speakers of North American English (M age = 27 years) read
aloud 80 target allomorphs embedded in 43 sentences designed to balance coda complexity,
word and sentence stress, verb transitivity, sentence length, and adjacent phonemes. Each
intersection of morpheme type (i.e., plural, possessive, third person singular, non-morphemic),
phoneme category (i.e., [s] or [z]), and sentence position (i.e., medial or final) appeared five
times in the stimuli (see Fig. 1). Acoustic noise duration and CoG were derived from audio
files using a Praat script [10]. Linear mixed models were constructed for duration and for CoG.

The duration model revealed a significant interaction between sentence position, morpheme
type, and phoneme category (F = 5.838, p <.001, wp? = .02) with additional two-way effects
for each pairing. All morpheme types were longer in the final position (see Table 1). The
phoneme category [s] was longer than [z] for all morpheme types and sentence positions. Non-
morphemic duration generally did not differ from morphemic uses, with the notable exception
of a significantly shorter duration of plural [z] (Est = 12.44 ms; SE = 3.59) and shorter duration
of third person singular [z] (Est = 15.19 ms; SE = 3.59) when compared to non-morphemic [z]
(Est. = 66.20 ms; SE = 6.44) in medial sentence positions. The CoG analysis indicated a small
overall effect of sentence position, with final-position fricatives showing lower spectral
frequencies (F = 62.208, p <.001, wp? = .08). No significant CoG differences emerged across
morphemic and non-morphemic fricatives.

This study’s experimental design incorporated a range of phonetic and morphosyntactic
conditions to replicate duration findings from corpus studies and extend CoG findings. The
previous work that had reported a longer duration for morphemic uses of -s had limited the
inclusion of morpheme types and sentence positions [2, 3, 5]. In contrast, more inclusive studies
such as Plag et al. (2017), Tomaschek et al. (2019), or Macey (2019) reported that non-
morphemic instances were longer or not different in line with the results we reported here.
Thus, our findings that non-morphemic and morphemic durations generally do not differ except
for medial [z] align with prior studies that employed similarly robust methodologies with a full
suite of morphemes [7, 8, 9]. We extended the previous finding of a sentence-final lengthening
effect for plural and third person singular [4, 7] by confirming that -s related allomorphs are
longer in the sentence-final positions irrespective of morpheme type or phoneme category.
Prior work had reported an overall effect of morpheme type on CoG without between-
morpheme comparisons [6] or sentence-balanced tokens [1], but the present study which
included these considerations did not replicate this finding, reporting instead only an effect of
sentence position. Future directions include examining the speech productions of multilingual
speakers to determine how cross-linguistic phonetic and phonological systems may influence
the acoustic realization of morphosyntactic features.
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1. The truck’s annoying engine stops.
a. Possessive [s], medial position, coda /k/
b. Third person singular [s], final position, intransitive, coda /p/
She grabs a handful of chips.
Third person singular [z], medial position, transitive, coda /b/
Plural [s], final position, coda /p/
The box up there has mugs.
Non-morphemic [s], medial position, coda /k/
Plural [z], final position, coda /g/

oewo e N

Figure 1. Excerpt from Stimulus Sentences

Table 1. Mean (SD) for Duration (ms) of Allomorphs

Phoneme Category

Sentence-Medial Sentence-Final
Morpheme Type [s] [z] [s] [z]
Non-morphemic 67.5(19.3) 67.8 (30.3) 148.6 (41.8) 119.0 (30.6)
Morphemes
Plural 67.1 (14.3) 53.7 (23.3) 142.6 (43.1) 126.0 (36.9)
Possessive 72.0 (17.5) 59.3 (20.2) 142.5 (43.1) 125.3 (39.7)
Third Person Singular 65.4 (13.0) 51.0(10.9) 144.0 (39.6) 124.1 (36.6)

Morpheme Mean of Means 68.2 (14.9) 54.7 (18.1) 143.0 (41.9) 125.1 (36.7)
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20. Exploring phonological rule application in code-switching among Spanish-English
bilinguals
Hironori Katsuda', Gemma Repiso-Puidgelliura?, Kie Zuraw?, Jinyoung Jo?
!University of Kansas, *Universitat Autonoma de Barcelona, *University of California, Los
Angeles

Introduction: Bilinguals maintain vocabulary from both languages. However, it remains
largely unknown how a phonological rule from one language might interact with a word from
the other. In a code-mixed utterance, the structural description of a phonological rule could be
partially provided by a word in the other language. Does the rule still apply in such cases?
Olson [1] examined how Spanish-English bilinguals apply Spanish s-voicing (/s/ becomes [z]
before a voiced consonant) and spirantization (a voiced stop becomes a fricative after a
continuant) when a language switch occurs between target and environment. Olson found that
bilinguals could apply s-voicing when its environment came from English (escuchas noises
“hear noises”), though with less voicing than in all-Spanish contexts. In contrast, spirantization
was much less frequent when the environment was from English (flee guerras “flee wars”),
with no significant difference from all-English contexts. Olson speculated that phonological
rules can apply as long as the target is from the rule’s language and attributed reduced
spirantization to hyperarticulation, which strengthens segments following a language
boundary. This study aims to expand on Olson’s work by (i) including two additional English
rules—tapping (/t, d/ becomes a tap between vowels) and the rhythm rule (stress shifts to a
preceding syllable)-alongside the two Spanish rules Olson studied, (ii) adding a baseline
condition where rules are not expected to apply, and (ii1) using measures of language
dominance and code-switching. This abstract presents a preliminary analysis of the two
Spanish rules based on data from 31 out of 49 participants for spirantization and 39 out of the
same 49 participants for s-voicing. We plan to analyze data from the remaining participants as
well as for tapping.

Methodology: Participants were Spanish-English bilingual undergraduates. We created
sentences containing four quadruplets of stimuli (Sp#Sp: [e.g., hombre gana], Sp#Eng: [e.g.,
hombre gossips]|, Eng#Eng: [e.g., boy gossips]|, Eng#Sp: [e.g., boy gana]) for each rule, in both
an experimental condition and a baseline condition (environment that does not trigger rule
application). We used the Bilingual Language Profile [2] to measure relative proficiency, and
Bilingual Code-Switching Profile [3] to assess code-switching behavior and attitudes. To
assess rule application, we measured CV ratio (intensity ratio of the target consonant and
following vowel) for spirantization and Percent Voiced (percentage of voiced portion in /s/)
for s-voicing [1].

Results: Our results show greater rates of spirantization (Figure 1a) with a Spanish target
(Eng#Sp, Sp#Sp) than with an English target (Eng#Eng, Sp#Eng). Thus, differently from
Olson’s [1], our speakers also spirantize in the Eng#Sp condition, providing stronger evidence
that rules can apply as long as the target is from the rule’s language. Unexpectedly, s-voicing
results (Figure 1b) show negligible voicing across conditions. We suspect this may be due to
dialectal differences between Olson’s participants and ours. Finally, our preliminary results
show a correlation between spirantization and code-switching profile. Specifically, CV ratios
decrease—meaning there is less spirantization—as participants report higher rates of code-
switching experience (Figure 2). In the code-switching conditions, this may suggest that greater
code-switching experience helps participants separate the two languages more, but this does
not explain the same trend in the all-English and all-Spanish condition. We will present data
from all participants, including results for tapping, along with the corrections between rule
application and language dominance/code-switching profiles.

331



(a) Spirantization

1.00
0.75
kel
®©
o
>
O 050
0.25
Eng#Eng Sp#Eng Eng#Sp Sp#Sp
Language Condition
(b) S-voicing
1.00 . .
[ ]
0.75 L] - L]
L]
b .
Q
>O ., o®
= 0.50 - . o
@ 4 L] -
& - o
15 (11 ] L]
o .
0.25 .
S
0.00 -—
Eng#Eng Sp#ENg Eng#Sp Sp#Sp

Language Condition

Figure 1. Results of spirantization (a) and s-voicing (b). CV ratios and Percent Voiced are
plotted by repetition and language condition, using only data from the experimental condition.
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Figure 2. Correlation between CV ratios (averaged by participant and language condition)
and Bilingual Code-Switching Profile scores, based only on the experimental condition.
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1. Perception of emotions across Portuguese varieties
Diana Santos, Marisa Cruz
University of Lisbon

It is already known that emotions are conveyed through pitch contour, tone, intensity, and
rhythmic properties of speech ([1]), and that emotional perception in speech, while universal,
is influenced by linguistic and cultural factors ([2-4]). However, as far as we know, emotional
perception across language varieties is not explored yet. Portuguese is a good case study as
Brazilian (BP) and European (EP) varieties are similar from a rhythmic perspective — mixed
pattern ([5, 6]) — but different from an intonational point of view — high tonal density in BP,
while EP is more tonally sparse ([7, 5]). This study aims to investigate whether these prosodic
differences influence the perception and recognition of emotions in BP and EP or, in other
words, whether speakers’ linguistic backgrounds may shape their emotional perception.

A pilot perceptual task was conducted with 16 participants (8§ BP and 8 EP native speakers),
who were exposed to segmentally masked (i.e., low-pass filtered at 400Hz) sentences produced
by actresses from both varieties expressing 4 different emotions — happiness, sadness, anger,
and neutral. These productions were acoustically analysed in terms of FO height and contour,
intensity, and speech rate to ensure that stimuli used in the perceptual task are similar within
variety and emotion. An identification task was run with a training and a test block to assess
participants' accuracy and reaction time in identifying emotions through an open response
options list (neutral, happiness, sadness, anger, other). A total of 48 responses per participant
was analysed.

Chi-square tests were run to observe whether participants’ accuracy (i.e., the correctness of
their responses in the identification of emotions) is related to the (i) participants’ native variety
(BP and EP), (ii) the variety being perceived (native vs. non-native), and (iii) the emotion under
perception (neutral, happiness, sadness and anger). For the inspection of reaction times (RTs),
a generalized linear mixed model (GLMM) was run with (i) participants’ native variety, (ii)
variety perceived, (iii) emotion under perception, and (iv) correctness of responses as fixed
effects. In order to see whether RTs are influenced by each emotion, and depending on the
variety perceived, interactions were also included in the model as fixed effects, namely: (i)
correctness*emotion under perception, (ii) correctness*emotion under perception*native
variety, and (iii) correctness*emotion under perception*variety perceived.

Our results for the accuracy show that participants’ correct responses are significantly
related to their native variety (y° (1)=36.58, p<.001), and to the emotion under perception (y°
(3)=39.86, p<.001). The variety being perceived (native vs. non-native) does not play a relevant
role (p>.05). Indeed, in Fig. 1, we may observe that BP participants are better than the EP ones
in identifying emotions, independently of the variety being perceived. Additionally, among
emotions, neutral and sadness globally trigger higher correctness rates (except for EP
participants perceiving native neutral sentences), whereas happiness and anger are globally
more difficult to be identified (except for BP participants perceiving non-native anger — 60%).
Considering RTs, the GLMM revealed a significant effect of correctness (£ (1, 685)=22.11,
p<.001), of the emotion under perception (F (3, 685)=17.39, p<.05) and of the interaction
correctness*emotion under perception*variety perceived (F(7, 685)=2.64, p<.05). Namely,
correct responses are significantly faster (M=1516ms) than incorrect responses (M=2396ms),
and this is influenced by the emotion under perception and the variety perceived. More
precisely, sadness, produced either by BP and EP speakers, triggers the shortest RTs
(MBp=950ms, Mrp=1034ms), whereas anger produced by BP speakers triggers the longest RTs
(M=3810ms). These results seem to suggest a higher sensitivity of Brazilian Portuguese
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speakers in perceiving emotions in speech, thus confirming our hypothesis that speakers’
linguistic brackgrounds may shape their emotional perception, even within a given language.

Perception of emotions between Portuguese varieties (correctness)
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Figure 1. Proportion of correct responses given by BP and EP participants (green and red
bars, respectively) per emotion and variety perceived (native vs. non-native). The black solid
line represents the at-chance level.
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2. The source and significance of consonant-intrinsic pitch: New evidence from Danish
Rasmus Puggaard-Rode!, James Kirby!, Nicolai Pharao®
!Institute for Phonetics and Speech Processing, LMU Munich, *University of Copenhagen

It is well-established that laryngeal contrasts in consonants can exert a localized influence
on pitch. These effects, which [1] dubs CF0, have been documented in many languages with
various kinds of laryngeal contrasts. There is a substantial literature on CF0, but several open
questions remain about the underlying mechanisms. For example, it remains unclear if CFO is
actively controlled, and e.g. serves to enhance a phonological [voice] feature [2,3], or if itis a
by-product of gestures aimed at inhibiting phonation [4], and in the latter case, what those
gestures might look like. It also remains an open question how exactly CFO0 interacts with other
more and less localized sources of prosodic modification. In this study, we present data from
two different varieties of Danish which shed new light on these open questions.

Danish contrasts a series of aspirated stops [p" t" k"] with a series of voiceless unaspirated
stops [p t k] which are actively devoiced due to light glottal spreading, achieved through tensing
of the posterior cricoarytenoids [5,6]. The physiology of the contrast has been studied
extensively using e.g. electromyography [6]. If both series of stops trigger CF0 effects, this
would suggest that CFO0 is indeed a result of devoicing gestures specifically, and that at least in
Danish, it is not used to signal an underlying phonological contrast (contra [3]). The existing
physiological literature can further help us potentially deduce which devoicing gestures are
responsible for the CF0 effects. Previous studies suggest that both series of stops do indeed
trigger CFO effects [7,8], although these studies have certain methodological limitations. Here,
we test whether the previous results replicate with more speakers and an experimental design
with somewhat higher ecological validity. Danish is furthermore a good test case for
investigating how competing demands on the larynx interact, since the language has a voice
quality contrast (known as sted), which is, among other things, cued by pitch differences
immediately after an initial consonant; the physiology of the voice quality contrast has also
been investigated extensively [9]. Sted may either enhance CFO0 effects due to synergistic co-
activation of gestures which raise pitch [10], reduce CFO0 effects if other demands on the larynx
restrict the range of FO modulations.

For this study, we recorded 29 speakers of Danish coming from two different dialect areas
(Greater Copenhagen or Central Jutland). The speakers read aloud 132 alternative question
sentences. Items of interest were crossed to allow for testing interactions between onset
category (nasal, unaspirated, aspirated), place of articulation, vowel height, and sted. We
calculated pitch trajectories over the items of interest using a cross-validation method based on
comparisons of estimates from Praat [11] and REAPER [12]. The resulting pitch trajectories
are analyzed using generalized additive mixed models, fitted using the mgcv library in R
[13,14].

Figure 1 shows model-predicted trajectories. We find that, across all conditions, both series
of stops increase the pitch of the following vowel relative to nasals (which we consider a neutral
baseline, following e.g. [15]), and aspirated stops raise pitch more than unaspirated stops. This
result supports the analysis of CF0 as essentially a by-product of gestures that inhibit phonation
[16] and not as an enhancement of an underlying [voice] feature [2,3]. However, it also
challenges previous accounts of CFO as specifically a result of cricothyroid tensing [17], since
there is no evidence of cricothyroid tensing in the Danish unaspirated stops [6]. We also find
that the temporal extent of CFO is reduced in the sted context, presumably since stad places
competing demands on the pitch trajectory which limit the range that CFO can have without
endangering other contrasts. This suggests that strengthening of CFO in high pitch
environments, which has been observed in previous studies (e.g. [10]), does not simply depend
on FO level, but rather depends on the precise nature of the gestures and contrast involved.
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each facet indicate parts of trajectories that are significantly above the nasal baseline.
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“true voicing” languages. Journal of the Acoustical Society of America 140(4), 2400—
2411.

[17] Lofqvist, A., T. Baer, N.S. McGarr & R.S. Story. 1989. The cricothyroid muscle in voicing
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3. Lexical stress and vowel length in South Tyrolean German
Aleese Block!, Marianne Pouplier', Alessandro Vietti?
'Ludwig-Maximilians University of Munich, °Free University of Bozen-Bolzano

In the current study, we aim to describe the interaction between lexical stress and contrastive
vowel length in the variety of German spoken in South Tyrol in Northern Italy. In Standard
German, tenseness/laxness and vowel length are inseparably connected; long vowels are tense
and short vowels are lax [1]. At the same time, duration is a primary correlate of lexical stress
in German with intensity as a secondary correlate. In unstressed position, the vowel duration
difference is thus neutralized while the qualitative contrast persists [2]. This way, the vowel
contrast can be maintained in the face of stress induced durational variation [2] Interestingly,
in Bavarian German dialects, the phonological vowel length contrast is not qualitative; the
contrast is carried by a complementary relationship between vowel and consonant duration [3].
Here we investigate the interaction of phonological vowel length and lexical stress in Tyrolean
German to understand how cues such as vowel duration, vowel quality, and intensity are used.

We collected data from 35 (22F, 13M) native speakers of the Meran dialect of German
completing a read speech task. We recorded fourteen monophthongs, long and short /a, v, e, &,
0, 1, u/ in both lexically stressed and unstressed position. We measured intensity, duration
(vowel and postvocalic consonant), and the first two formants using the Praat plug-in FastTrack
[5]; midpoint values were derived from the average of the middle 10% of the vowel.

First, we analyzed the acoustic correlates of phonological vowel length. Vowel duration was
predictive of vowel length; long vowels were on average 42% longer than short vowels.
Consonants after short vowels were also 21% longer than those after long vowels. Using a
Pillaiscore based analysis, we found that the distributions of long and short vowels in the F1/F2
space were not distinct (Pillai < 0.3). This confirms that vowel length is purely durational in
this dialect. We also analyzed whether duration and intensity were predictive of lexical stress
in our data. We found that stressed vowels were 20% longer and more intense than unstressed
vowels, in line with previous work on German stress [6-7]. However, stress didn’t change the
overall duration of postvocalic consonants. Next, we examined how vowel length and lexical
stress interacted. For vowel duration, we found a significant interaction between Length and
Stress, and this interaction was further explored with Tukey’s post hoc pairwise comparisons.
While the overall duration of long and short vowels was longer in unstressed syllables, ratio of
long-to-short vowel durations remained the same; the ratio of long-to-short postvocalic
consonants was also consistent across stress. This shows that while stress influences the overall
duration for vowels, the durational contrast between long and short vowels is maintained. We
did not find an interaction between vowel length and stress for intensity, suggesting intensity
is only correlated with stress. We did not expect nor find and effect of stress on how much long
and short vowel formant distributions overlapped via Pillai-score analysis.

We will discuss two main aspects of our findings. First, we will explore the differences
between vowel length in the South Tyrolean variety and Standard German, highlighting the
importance of dialect-level variation in our understanding of language systems. We will also
discuss the relationship between the acoustic correlates of vowel length and lexical stress and
expand upon the implications of these findings for our understanding of segmental and
suprasegmental contrast.

[1] Kohler, Klaus J. (1990). "Segmental Duration in German: Syllables, Sentences, and
Rhythmic Structure." Journal of Phonetics, 18(2), 131-151.
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Papers of the Cornell Phonetics Laboratory, 8, 1-27.
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4. On the link between auditory acuity and production variability in continuous speech
Floris Cos, Lieke van Maastricht, Esther Janse
Centre for Language Studies, Radboud University, Nijmegen

Successful speech production requires the felicitous and consistent realization of the
language’s individual segments. One prominent way of monitoring the quality of the speech
signal is through auditory feedback. Indeed, the mechanisms underlying speech production and
perception have been shown to be tightly linked. This is demonstrated, for example, by online
perturbation studies, where speakers rapidly adapt their phoneme production to compensate for
a manipulation in the feedback signal [1]. Phoneme production has therefore been argued to be
(at least partly) based in auditory terms [2]. Moreover, those speakers who are better able to
discriminate between different phonemes, and are better at perceiving minute variations in their
speech production, can more finely tune their motor programs. This results in phonemes that
are produced with relatively little variability. Such a correlation between auditory acuity and
(reduced) production variability has regularly been observed (e.g., [3, 4]).

However, up until now, this link has been investigated exclusively for the production of
carefully pronounced (non-)words in isolation. Yet speech is naturally uttered in longer,
continuous sentences, which are subject to coarticulation and reduction effects. If production
norms are indeed tuned on the basis of auditory feedback, this must be the case for naturalistic
speech production as well. The present research is the first to provide a tentative insight into
the link between speech production and perception based on continuous speech.

In the current study, 30 Dutch participants read short Dutch texts based on news items. The
texts were modified to elicit the production of 149 vowels in stressed syllables. Following [4],
these vowels were spread across the categories /a, o, & and /1/. Speech recordings were
automatically annotated using the Forced Alignment 2 algorithm [5]. F1 and F2 frequencies
were estimated and converted to the Bark scale. A vowel’s production variability was expressed
as the area of an ellipse, with participant-specific SDs of F1 and F2 as its axes (Figure 1) [4].
To determine participants’ auditory acuity, we used a discrimination task modelled after [3, 4].
Replicating [4], this resulted in a participant-specific Discrimination Score for each of two
vowel continua (/o-o/ and /e-1/).

Based on the current sample of continuous speech, no reliable relationship was observed
between Discrimination Scores and variability Ellipse Area (Figure 2). Both in production and
perception, participants exhibited considerable individual differences that did not appear to be
systematically related (Figure 1). Exploratory analyses on the level of individual productions,
such as the Euclidean distance of vowel observations to the centre of the corresponding vowel
cluster, did not show the expected relations either.

We have no reason to assume that the relationship between auditory acuity and production
variability does not exist. Nevertheless, the current results imply that the explanatory power of
Discrimination Score on vowel production variability is small (F(1, 49.97) = 0.006) compared
to coarticulatory effects, as shown by the effect sizes of the preceding (F(6, 99.82) = 2.840)
and following consonant (F(5, 98.49) =2.605) on vowel formants. Other factors, such as vowel
duration, centralization, and position in the phonological phrase are also likely to contribute to
variability of vowel production in continuous speech, further obscuring the relationship of
interest. As such, we would like to present these results as a call for more research into the
connection between auditory acuity and phoneme production, specifically using continuous
and spontaneous speech. Given the suggested influence of coarticulation and reduction effects
on the production of phonemes, employing more naturalistic data in phonetic experiments will
complement our knowledge of the feedback mechanisms involved in speech production. In
turn, this will allow us to better appreciate previously demonstrated effects in a more
ecologically valid context.
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Figure 1. Vowel production data for four participants. Dots represent individual
observations; ellipses indicate production variability. Panels Al and A2 exemplify that
participants with similar Discrimination Scores (white labels) may exhibit differences in vowel
production variability. Contrastively, panels Bl and B2 show that participants may have
similar vowel production variability despite large Discrimination Score differences.
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Figure 2. The relationship between Discrimination Score as a perceptual measure, and

Ellipse area as a measure for production variability, for each of the two vowel continua.
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5. Speaking rate effects on stop consonant coarticulatory resistance in initial and final
positions in French
Mohammad Abuoudeh

Department of Language and Linguistics, Al-Hussein Bin Talal University, Ma’an - Jordan

Speech production can be influenced by many extrinsic factors such as speaking rate. We
can produce a slow speaking rate and a fast speaking rate according to the situation. The
articulators adapt their movements to manage these temporal differences (Lindblom, 1990).
This coarticulatory adaptation may modify vowel and consonant qualities as well as their
coarticulatory relationship (Agwuele et al., 2008; Lindblom, 1963). Therefore, the
coarticulatory resistance (CR) of the consonants could be influenced by these temporal
variations. As a matter of fact, the CR is considered as the capacity of a segment to stop the
coarticulation (Bladon and Al-Bamerni, 1976; Recasens, 1985). It could be measured by
calculating the standard deviation of the beginning and the middle of the formants (primarily
the F2onset and F2mid) for one consonant in many vocalic contexts. A high standard deviation
indicates a low CR, whereas a low standard deviation means a high CR. The degree of
coarticulation of a consonant, and hence the CR, is also impacted by the syllabic position (ex.
initial and final). The consonants produced in the final position are more coarticulated (less
resistant) than when they are produced in the initial position (Krull, 1988; Lacerda, 1985;
Sussman et al., 1997). This study aims to examine the impact of speaking rate on the CR of
French stop consonants in initial and final positions and on consonant and vowel qualities. The
implications of the temporal changes on consonant classification will also be evaluated.

Ten native speakers of French (5 females and 5 males) produced C1VC and CVCI1 real
words embedded in a carrier sentence "il a dit... huit fois" in slow, normal, and fast speaking
rates. The studied consonants (C1) were /p,t,k,b,d,g/ produced with four vowels /i,a,u,y/. Each
word was repeated 7 times by each speaker. The frequency of the beginning (Fonset), the
middle (Fmid), and the end (Foffset) of the first three formants were measured in addition to
the vowel duration (from the beginning to the end of formant transitions). The data from males
(M) and females (F) were treated separately to avoid gender influence on formant frequency
analysis.

Linear mixed models (LMM) indicate that the duration in the 3 speaking rates are
significantly different for M (F24=10.1, p<.05) and F (F24=32.98, p<.01). The visual
evaluation of the vertical dispersion of F2onset, F2offset, and F2miq in function of time (as in Figure
1) indicates that temporal variation influence depends on vowels, consonants and consonant
position. The standard deviation was calculated to estimate the CR for consonants in the 3
speaking rates (Table 1). Results indicate that, in most cases, the CR of consonants increases
(less dispersion) when the speaking rate is accelerated. In most cases, the consonants produced
in the final position seem less resistant than in the initial position. In the other hand, LMM
indicate that the F2miq is significantly influenced by speaking rate in CIVC and CVI1C
conditions for both groups (F2midcv: F2,2518=54.89, p<.001, F2miavc: F2,2520=36.34, p<.001 for
M, and F2miacv: F2,2509=29, p<.001, F2miavc: F2518=14.26, p<.001 for F). In addition, the
frequencies of F2onset are also impacted by the speaking rate for both groups (F,2518y= 11.98,
p<.001 for M, and F(22509=6.46, p<.001 for F). However, the frequencies of the consonant in
the final position (F2ofset) do not seem to be significantly influenced by time variations for both
groups (F2520= 1.49, p=.225 for M, and F2,25185=2.37, p=.093 for F). In sum, the results in the
present study indicate that time variations influence consonant and vowel qualities besides their
coarticulatory relationship in different degrees. The impact of temporal variations is less
important when consonants are produced in the final position. These assumptions were
confirmed by linear discriminant analysis (LDA) that showed that the consonant classification
accuracy is influenced by the speaking rate as well as by the consonant position.
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Figure 14. Values of F2onset CIVC (left) and F2op5e: CVCI (right) of the studied consonants in the
context of the 4 vowels in function duration produced by male speakers.

M F
Rate F2onset  F2offset  F2misgcv  F2miave  F2onset  F2offset  F2miscv  F2miave
Slow 317 400 428 470 432 394 500 589
Normal 315 393 424 436 449 436 547 550
Fast 320 370 417 401 436 378 547 478
d Slow 220 264 357 389 229 270 457 485
Normal = 229 271 323 338 242 239 399 440
Fast 229 257 300 295 223 268 356 409
g Slow 468 491 390 452 595 541 528 597
Normal 441 470 374 442 571 622 479 603
Fast 399 464 326 438 582 611 456 580
p Slow 359 371 368 414 443 393 468 527
Normal 356 359 334 397 423 364 435 479
Fast 330 345 315 376 409 398 443 463
t Slow 330 281 352 365 440 325 451 442
Normal 308 282 327 334 392 334 407 406
Fast 272 277 264 281 353 279 339 365
k  Slow 420 468 368 448 457 558 487 564
Normal 395 479 330 452 494 579 436 600
Fast 361 469 302 428 476 615 419 573
Table 1. Standard deviation in the 3 speaking rates of the F2onser and F2,ia when the target
consonants are produced in initial position (C1VC) and of the F2ofser and F2pia when they are
realized in final position (CVCI) for M and F speakers.
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6. Consonantal distinctions in whistled Greek
André Batchelder-Schwab, Vasileios Michos
Boston University

Introduction The village of Antias in Euboea maintains a whistled register of Greek named
Sfyria. Linguistic work has documented some sociolinguistic [3,4] and phonological [4,7)
properties of the whistled language. Vowels in Sfyria are stratified by pitch, with /i/ at the
highest tone and /o/ at the lowest [4,7]. Consonants are modulated as pauses and pitch
variations between vowels; consonants are collapsed into at least seven categories, though prior
studies did not test the entire consonant inventory of Greek, specifically voiced stops [4]. This
paper uses novel experimental data to expand prior phonological descriptions of whistled
Greek [4].

Method The experiment uses the frame sentence ipe [X] kathara [1] with minimal pairs
tested utterance-internally. Tokens were controlled to fit a C1ViC2V> template with final stress
and /a/ vowel quality, with no nonce words. The study treated C» as the experimental variable,
testing all obstruents /bd gptk £0 s x v d z y ts dz/, nasals /m n/, and liquids /r 1/ with 1-2
tokens per phoneme shown three times each through the duration of the slides (3-6 instances
per obstruent per participant). Three whistlers (out of four current living whistlers of Greek,
according to the community) were shown the sentences on randomized slides and instructed to
read them in whistled modality, then the experiment was repeated in spoken modality [2]. Each
target C, phoneme of the token word was coded and measured for pitch, intensity, and duration
in spoken (50-300Hz) and whistled (800-4200Hz) modalities at the 40-60% section; each V>
was coded and measured for pitch, intensity, duration, and features of the preceding C».

Results A mixed linear effects model in R shows that between these six measures, most
contrasts are covered as significantly distinct (p<.001). We propose a reanalysis of the whistled
consonant system in Greek to be (b p)(k g)(t)(d)(s z)(ts dz)(X)(Y)(V)()(0)(0)(r)(1)(m)(n). None
of the six measures were able to distinguish the voicing contrast in labial and velar stops, or
between the coronal fricatives and affricates, suggesting that whistled Greek might not keep
these pairs of phonemes perceptually separate. Thus, the number of consonant contrasts
diminishes from 20 in spoken Greek to 16 in whistled Greek, over double the prior reported
number [4].
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Intensity of consonants in spoken and whistled Greek, by manner
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7. Mechanisms of temporal prediction for speech segmentation: Evidence from
nonword detection
Laurence White!, Sarah Knight', Sven Mattys?, Robert Lennon', Julie Morris'
!Newcastle University, *University of York

Spoken word boundaries are marked, in many languages, by lengthening of onset
consonants [1, 2], with listeners using this lengthening to detect word boundaries in continuous
speech [3]. Given the temporally linear flow of speech, the identification and interpretation of
word-initial lengthening presumably entails predictive processing by listeners [4]. Thus, in
order to perceive a word-onset consonant as relatively long requires the listener to have prior
expectations, based on foregoing speech rate, about the duration of upcoming sounds. Indeed,
foregoing speech rate has already been shown to affect listeners’ phonetic judgements, e.g.,
about the presence of reduced syllables or location of lexical stress [5, 6].

We examined how foregoing utterance timing affects listeners’ perception of localised
durational cues to word boundaries in a series of studies using a novel nonword detection
paradigm. Listeners heard diphone-synthesised twelve-syllable nonsense carrier utterances
(e.g., dumipakolibekubinudafolu), with trisyllabic nonword targets (e.g., libeku) embedded on
half of the trials. Utterance Position of embedded targets was either early, medial or late in
carrier utterances. In the baseline Flat timing condition, all segments were 120ms. In other
timing conditions, all segments were 120ms except the specific duration-cueing segments. The
segments were set to 170ms, to provide word boundary cues which were either congruent or
incongruent with embedded target words. Crucially, lengthening of the target-word-initial
onset consonant (Sy//-C) was expected to provide a strong cue to the preceding word boundary.
The range of different Timing conditions is exemplified in the Figure 1 and Figure 2 captions.

In Studies 1 and 2, an auditory target probe (e.g., libeku) was presented after the utterance
on each trial, with listeners responding to indicate whether they had heard the targets in the
foregoing utterance. In all studies, we analysed target detection accuracy using generalised
linear mixed effects models, with likelihood ratio tests to determine the predictive power of the
experimental factors Timing and Utterance Position. As shown in Figure 1, Study 1 detection
accuracy was at chance level (50%) for early-embedded targets, an apparent memory effect,
with early acoustic traces disrupted by later syllables. Medial-embedded targets were detected
above chance, but with no evidence of differential timing effects. In utterance-late position,
however, listeners benefited from target-initial consonant lengthening (p < .05 vs other timing
conditions). Study 2 attempted to replicate and extend this effect of utterance position on the
interpretation of durational cues. We used a target-initial consonant lengthening cue as before,
but also composite vowel+consonant lengthening (see Figure 2 caption) in some timing
conditions, which we expected might further promote detection of the local word boundary.
Study 2 detection accuracy was predicted by Utterance Position, X°(2) = 31.66, p <.001, and
Timing, X?(4)=17.68, p=.001: as in Study 1, early-embedded targets were detected at chance
and medial-embedded targets were detected above chance, but with no accuracy differences
due to timing (Figure 2). There was also an Utterance Position x Timing interaction, X°(8) =
17.87, p = .022. This was attributable to target detection for the late-embedded Sy/I-V Sy/2-C
condition being poorer than for all other late timing conditions (p < .01), apart from Syl0-V.
Thus, once again, differential use of timing cues was only evident in later utterance positions.

Three further studies examined how durational cue use is mediated: a) memory effects, via
pre-presented probes in Studies 3 and 4; b) listeners’ development of lexical knowledge over
trials, with no target repetitions in Study 5. Taken together, findings support the interpretation
that listeners’ expectations about speech sound duration are influenced by distal speech rate,
with temporal predictions only possible given sufficient entrainment to foregoing utterances.
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C: first consonant 170ms (e.g., libeku); Syl2-C: second consonant 170ms (libeku),

Syl1-V: first vowel 170ms (libeku); Syl3-V: third vowel 170ms (libeku). Utterance Position
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Figure 2. Study 2 target detection accuracy. Timing conditions As Study 1, except Syl0-V:
pre-target vowel 170ms (e.g., molibeku); Syl0-V Syll-C: pre-target vowel & first consonant
both 170ms (molibeku); Syll-V Syl2-C: first vowel & second consonant both 170ms (libeku).
Utterance Position conditions as above. Bars one standard error.
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8. Toward a unified articulatory account of speech and sign transitions
Reed Blaylock, Zed Sevcikova Sehyr
Chapman University

Introduction. Articulatory transitions, in both speech and sign, carry important perceptual
information. Formant transitions in speech arise from temporally overlapping articulatory
movements and provide cues about upcoming sounds [1]. Similarly, in signed languages, the
movement of a signer’s hands toward a sign’s lexically-specified place of articulation may
offer anticipatory information about the upcoming sign [2, 3]. However, it remains unclear
whether these transitional movements in speech and sign follow similar kinematic principles
and whether they can be accounted for within a unified articulatory framework. In this study,
we investigate kinematic properties of transitional movements in isolated signs in American
Sign Language (ASL) to examine whether these properties are consistent with previous
observation of spoken transitions.

Method. We examined the transitional movement of the wrist from its initial rest position
to its lexically-specified target location, measuring the time to peak velocity—the amount of
time it takes for the wrist to reach its fastest speed relative to the whole duration of the
transitional movement. Using 1,034 one-handed signs from ASL-LEX 2.0 [4], we applied pose
estimation with MediaPipe [5] to track the dominant hand wrist movements. Transition onsets
and offset were automatically detected based on wrist velocity. The transition phase was
identified around the first major velocity peak (PVEL); transition onset was found where
velocity was 10% of the difference between PVEL and the nearest preceding velocity
minimum, and transition offset was found where velocity was 10% of the difference between
PVEL and the nearest following velocity minimum. We calculated the time to peak velocity as
the proportion of the time taken to reach maximum speed relative to the full duration of the
transition phase

Results. Our results reveal that wrist movements in sign transitions follow a velocity
trajectory similar to previously reported trajectories of spoken articulations [6]: wrist velocity
peaks roughly halfway through the movement (45.8% of total duration) before decelerating
into the target position. This trajectory resembles the behavior of a critically damped mass-
spring system, a common model used to describe movement of the speech articulators (red line
in Figure 1). The automatically detected transition offsets and aligned well with corresponding
manually coded sign onsets in ASL-LEX 2.0.

Discussion. Our results support the idea that a unified articulatory account of transitions in
speech and sign may be fruitful. Articulatory frameworks such as Articulatory Phonology [7],
which conceptualize phonological units as dynamical action units (often modelled with mass-
spring systems), could be extended to account for transitional movements in both modalities.
In such an approach, transitions between signs would be considered phonological actions and
part of the sign [2], carrying structured phonologically relevant information. This
reconceptualization of sign transitions would help explain why transition information can
facilitate lexical access [3], much like coarticulatory cues in speech. Future research should
further explore the informational content of sign transitions, their role in sign perception, and
how they contribute to the organization of signed phonology, especially within connected
discourse.
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Figure 1. Gray: Time-normalized position and velocity of the dominant wrist in 825 one-
hand signs. Black: Average position trajectory and velocity profile of the 825 signs, peak
velocity occurs just before 50%. Red: A vocal articulation modelled as a critically-damped
mass-spring system with a soft spring; peak velocity occurs slightly after 50%.
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[6] Sorensen, T., & Gafos, A. (2016). The Gesture as an Autonomous Nonlinear Dynamical
System. Ecological Psychology, 28(4), 188-215.

[7] Browman, C. P., & Goldstein, L. M. (1986). Towards an Articulatory Phonology.
Phonology Yearbook, 3, 219-252.

[8] Jantunen, T. (2013). Signs and Transitions: Do They Differ Phonetically and Does It
Matter? Sign Language Studies, 13(2), 211-237.

352



9. Cue weighting in Mandarin sibilants perception and imitation by native Mandarin
speakers and naive English speakers: a pilot study
Kuilin Li, Meghan Clayards, Morgan Sonderegger
McGill University

How do naive individuals imitate the new sounds of a new language when it has more
categories than their native language? This study takes English and Mandarin sibilants as an
example. English has a two-way sibilant contrast between alveolar /s/ and postalveolar /f/,
while Mandarin has a three-way contrast between alveolar /s/, retroflex /s/ and alveolo-palatal
/e/ (Ladefoged & Wu, 1984). Native Mandarin speakers use two cues to distinguish /¢/ from
other sibilants (Hauser, 2023; Li, 2006) — the second formant (F2) transition of the subsequent
vowel (most important) and the spectral properties of fricative noise, e.g., centre of gravity
(COG). In contrast, native English speakers primarily use fricative cues to distinguish between
/s/ and /[/ in English, while vowel transitions are also differentiated (Delattre, 1962) but have
lesser effect on the perception of the distinction (Whalen, 1981, 1991). Thus, producing
Mandarin sibilants contrasts may present a challenge for naive English listeners.

The perception of Mandarin sibilants has been surprisingly understudied. Polish has a
similar three-way sibilant contrast (Jassem, 2003) and Polish listeners have been found to use
formant transitions as a key cue (Nowak, 2006). Moreover, naive English listeners also rely
solely on vowels and ignore frication difference when perceiving Polish /e/-/s/ (McGuire,
2007). However, while the COG values of Polish /s/ and /¢/ are almost the same, standard
Mandarin maintains a COG distinction between /¢/ and other sibilants (Hauser, 2023; Chiu,
2009). Thus, we cannot infer Mandarin perceptual cue weights based on Polish cue weights.

This study tests production and perception of Mandarin sibilants in native (Beijing)
Mandarin and naive English participants to answer the following questions: (1) How do native
Mandarin listeners/speakers use cues when perceiving and producing Mandarin sibilants? (2)
How do naive English listeners/speakers use cues when perceiving and imitating Mandarin
sibilants? If they use their English cue weighting strategy, we expect them not to use the vowel
cue or treat it as a secondary cue. (3) Are both groups’ cue weighing strategies at the perception
and production correlated? If they use the consistent strategy in perception and production,
then they are correlated. Otherwise, there is no link between them.

10 Mandarin participants completed a two-alternative forced-choice identification task and
a production task. They categorized two 7-step fricative*7-step vowel continua (/sa/-/ea/, /sa/-
/ea/), and then read /sa/, /ea/ and /sa/ each for 5 times. 10 English participants performed the
same identification task and then imitated natural productions of /sa/, /sa/ and /ea/ tokens (1
token each) produced by a female native speaker, 20 times.

The results of the identification task (Fig 1) showed that Mandarin listeners use both cues,
favouring vowel cues in the /sa/-/ca/ continuum, but weighting both cues almost equally in the
/sa/-/ea/continuum. English speakers relied solely on vowel cues in /sa/-/ca/ and on fricative
cues in /sa/-/ea/ (quite different from Polish). Overall, the English group struggled with /sa/-
/ea/ distinction. The production results (Fig 2, right) showed that Mandarin speakers produced
distinctive fricatives and vowels among the three sibilants, consistent with Hauser (2023) and
Li (2006). English speakers produced clearly distinguishable /sa/ and /sa/. As for /ea/, almost
all English speakers produced formant transitions distinct from /sa, sa/, but their imitation of
the frication had large individual differences (Fig 2, left).

We built Bayesian logistic regression models for each task and group and calculated their
cue weightings (not shown here), which are consistent with Fig 1 and Fig 2. To measure
individual correlations between the perception and production tasks, we built a multivariate
Bayesian model for both groups, which showed that there was no correlation between the tasks,
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but that the differences in participants affected the model significantly. Therefore, the lack of
correlation might be due to too few participants and too much individual variation.
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Figure 1. Percentage of /¢/ responses as a function of the vowel step and fricative step,
faceted by group and continua.
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Figure 2. Production (Mandarin group) and imitation (English group) results across each
participant (after data clean).
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10. More than just the sum of its parts: prominence perception in increasing context
Chigusa Kurumada', Janne Lorenzen?, Stefan Baumann?
"University of Rochester, *University of Cologne

In conversation, subtle acoustic and prosodic variations effectively signal the informational
status of referents (e.g., given vs. new) [1-2]. Typically, what is new is encoded with increased
perceptual prominence, e.g., acute pitch movements and longer duration, while what is given
is attenuated. Previous work has also identified as many as 17 signal-based and lexico-syntactic
cues that impact the perception of relative prominence and reference resolution [3]. However,

a key question remains: How do listeners process these cues within their surrounding
context? Prosodic features of speech are known to be perceived relative to their context [4].
For example, the prominence of the noun “parade” in “I saw a parade yesterday” likely depends
on the pronunciation and semantics of its preceding context—both proximal (“a’) and distal.
Furthermore, its nuclear accent status depends on its subsequent context (“yesterday”).

To answer this question, we elicited naive listeners’ prominence judgments on a noun
situated in an increasing amount of context. Do their judgments change and become clearer as
more contextual cues are provided? Alternatively, are some cues more important than others,
or are all cues necessary for listeners to make reliable prominence judgments?

We used naturalistic recordings of three female native speakers of German, taken from a
corpus of read narratives [5]. Each speaker produced a series of sentences containing a noun
once as new and once as given (Example 1). We spliced out the target noun with varying sizes
of surrounding context to create four conditions: (1) noun only [N only], (2) noun + following
verb [N+V], (3) article + noun + verb [A+N+V], and (4) an entire sentence [Sentence] (Figure
1). The given and new items within each speaker were equivalent in their grammatical role and
pitch accent type and produced with a prenuclear and a nuclear accent, respectively.

30 native speakers of German listened to pairs of a given and a new item in sequence and
selected the one that was more prominent than the other (Figure 2). The order of two items
was counterbalanced, and each order was repeated four times per condition (8 trials * 3
speakers * 4 conditions = 96 responses / listener). The four conditions were blocked and
presented in a fixed order, i.e., each listener heard the target nouns in an increasingly larger
context, from the noun alone to a whole sentence. A total of 2880 responses were analyzed
using a generalized linear mixed effects regression in R, with the fixed effects of condition
(sliding-difference coded) and speaker (contrast-coded) and an interaction term between the
two. A final model included random by-subject intercepts and slopes for all fixed effects.

Results indicated that native listeners consistently selected the new item as more prominent
than the given item, even in the absence of context (Figure 3). That is, naturalistic productions
of nouns seem to carry sufficient information about their relative prominence and differential
information statuses of the referent. Important to our current question, the effect of condition
was significant only at the level of [Sentence] (8 = 2.49, p < 0.02). All the other levels (= [N
only], [N+V], and [A+N+V]) were not significantly different from each other. This was
surprising as the stimuli in the [A+N+V] and the [Sentence] conditions were identical in their
proximal context. Only when listeners heard the target noun in a prosodically and semantically
meaningful sentence did the contextual cues to prominence have a facilitating effect.

We thus provide novel evidence that the contextual influence on linguistic judgments of
prominence is not just the sum of its decomposable parts. Listeners appear to draw on their
semantic and structural knowledge in addition to bottom-up perceptual cues to make holistic
judgments [6]. In our full presentation, we will further discuss: (a) acoustic/prosodic analyses
of the nouns and their context, (b) individual differences between the three speakers’
productions, and (¢) how more subtle differences in information status (such as the givenness
of a lexical form vs. the givenness of a referential identity) may be perceived in context.
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(1) Example narrative for the target word “Parade”

Um seinen Abschluss zu feiern, hat Julian einen Stadtetrip unternommen. Er ist mit dem
Zug nach Paris gefahren, hat im Hotel eingecheckt und wollte dann die Stadt erkunden. An
dem Tag hat Julian eine Parade [new] eingeplant. Er wusste, dass ein Feiertag war und ist
sofort in die Innenstadt gefahren. Dort hat Julian die Parade [given] angeschaut.

To celebrate his graduation, Julian went on a city trip. He took the train to Paris, checked
into his hotel, and then planned to explore the city. That day, Julian planned to go on a parade.
He knew it was a holiday, so he went straight to the city center. There, Julian watched the

parade.

Conditions Example stimuli Available cues to prominence
e.g., Phonetic and prosodic features, accent
(1) [Noun Only] Parade type, word frequency, grammatical role
+
(2) [N +V] =E1EG[N | eingeplant e.g., Accent status, boundary tone
+
+N + i ; e.g., (In)Definiteness, contextual compensation
G)A+N+V] IGICRL | oingepiant of phonetic-prosodic features

+

(4) [Sentence] | An dem Tag hat Julian einel Parade e.g., Sentence proposition, Distal prosody

Figure 1. Four conditions were created with increasing sizes of context of the target noun.
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Figure 2. Listeners heard a given and a choice in the four conditions. Dotted line
new item in sequence and selected one that indicates 50% chance performance.

was more prominent than the other.
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11. Pronoun accentuation produces interference effects in memory for referential
alternatives
Sophie Repp, Heiko Seeliger, Sven Weber
University of Cologne

Prosodic prominence influences the representation of referents in discourse memory: High
prosodic prominence of a noun may improve recall of the denoted referent and of information
associated with it. This effect has been shown for prominence indicating focus 0-0 and
contrastive topichood 00. Both information-structural settings involve (contrastive) alter-
natives. Better recall for focus is thought to stem from a richer semantic representation, due to
a more specific memory trace for the focussed referent, and/or the additional representation of
the alternatives. Better recall for contrastive topics has been linked to a structured memory
representation with topics as anchors 0. Prominence-induced memory effects have not only
been shown for the focus/topic itself but also for the alternatives 0—0. The memory representat-
ion can be long-lasting, e.g. a day 0. ¢ Memory-enhancing effects of prosodic prominence so
far have only been tested for nouns. If similar effects arise with pronouns is an open issue.
When a pronoun is uttered, the pronominal referent is accessed in memory. Accenting a
pronoun may trigger a contrastive interpretation, i.e. indicate the presence of alternatives 0—0.
So we may expect that pronoun accentuation also enhances memory for the denoted referent.
4 We present data from a recall study (German). 96 participants listened to stories containing
a sentence with a subject d-pronoun (1); d-pronouns are used in colloquial speech 0 and are
accented more naturally than personal pronouns. Each story introduced a set of referential
alternatives (e.g., animal breeders), then named two of the referents (rabbit breeder, horse
breeder), followed by a third referent. The d-pronoun in the ensuing target sentence referred to
the third referent and was either unaccented or carried a L+H* accent. The story ended with an
evaluative statement. Participants listened to 30 stories (Latin sq.) mixed with 30 fillers. In the
recall task, which followed directly after the presentation of all stories or with a 24h delay
(between-participants) they verified written statements (Latin sq.): the target sentence with (21)
the original subject referent (Ttrerer), (211) one of the contextual alternatives as subject (Tcontalt)
or (2iii) a plausible unmentioned alternative (Txewal:). ¢ Our (G)LMM analysis showed that
recall accuracy (Fig.1) was higher for Ttrwerer than for Tcontalt /TNewal, and lower for Tcontalt
than Tnewar. This suggest that the proposition expressed by Trrerer is remembered best, and
that contextual referential alternatives are also stored in memory turning them into lures for an
illusory recall of Tcontale (esp. after 24h); unmentioned referents are safer rejects. For Tcontal,
accuracy was lower when the d-pronoun was accented, indicating that accentuation raises the
discourse prominence of the contextual alternatives, raising their lure quality. Accuracy
dropped after 24h except for Trrerer, indicating a long-term advantage for true propositions.
Reaction times (RT) for correct answers were faster for Trwerer than Tcontal/ Tnewarr; the 24h
delay increased RTs (Fig. 2). The former effect confirms enhanced memory for true propo-
sitions, the latter confirms memory decay with time. R7’s for incorrect answers to Ttrerer Were
slower when the d-pronoun was accented; for Tcontal/ Tnewarr they were faster with ac-
centuation (Fig. 3). We propose that the accent makes the mentioned alternatives more promi-
nent and activates likely alternatives. This slows down the incorrect rejection of Trruerer, and
speeds up the incorrect acceptance of Taii: participants are tricked into this decision faster than
without an accent. The effect vanishes after 24h. 4 Overall, the prosodic prominence of a pro-
noun has similar memory effects for the true proposition as nominals do. For contextual alter-
natives, pronouns show the opposite effect. Note that pronouns must be interpreted with
reference to the previous discourse. So an accented pronoun induces the re-activation both of
the pronominal referent and the alternatives. Arguably, this leads to greater competition, with
the alternatives producing interference effects.
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1) Sample item listening phase (left and right context: English translation only)
The results from the animal breeding contest in Altdorf have just come in. A few of our people
were there, remember. For example, our rabbit breeder and our horse breeder took part. Our
pigeon breeder had the most beautiful animals.

Am Ende hat {der/DER;+y+}  echt viele Preise gewonnen.

at end has he really many prizes won

‘At the end he really won lots of prizes.’

That was quite impressive.
2) Sample item recall task

i. TrueRef Der Taubenziichter hat echt viele Preise gewonnen.
i1. ContAlt Der Kaninchenziichter/Pferdeziichter hat echt viele Preise gewonnen.
iii. NewAlt Der Hiihnerziichter hat echt viele Preise gewonnen.

the {pigeon//rabbit/horse//chicken} breeder has really many prizes won

Fig. 1: Predicted probabilities Fig. 2: Predicted RTs Fig. 3: Predicted RTs | - accent
of correct answers for correct answers for incorrect answers | # no accent
no delay 24 h delay no delay 24 h delay no delay 24 h delay
90% A
4000 4000
80%* 3500 * * 3500
70%- 3000 # * * 3000
2500 * 2500
60% 1
° 2000 2000
5 X NI X NS 5 X NI X Y N X NI X N
®Q~® {\\?* $?~®Q-® Q\?* $?~ @Qg’ & $2Q® 6\8‘ $?“ @Q—Q’ (,\\?* $?*®Q3’ (.\\?* $?*
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12. Mind the gap: studying multifaceted turn-taking cues in L2 interviews
Aviad Albert!, Francesco Cangemi?, Hae-Sung Jeon®, Simon Wehrle!, Jane Setter*, Martine
Grice!

TUniversity of Cologne, °The University of Tokyo, 3University of Central Lancashire,
“University of Reading

The study of turn-taking in social interaction has been gaining attention and has accumulated
many fascinating findings in recent decades [1-3]. This paper examines turn-taking in a
specific genre (interview), treating the turn as multifaceted and multimodal, being composed
of diverse cues in both the auditory and visual domains.

Turn-taking conventions differ between genres. In an interview setting, the turns are built
into the structure of the communicative procedure, with question—answer pairs highly prevalent
throughout a conversation [4]. We focus here on interviews with second-language learners.
Two types of expectation emerge in such settings, leading us to propose a distinction between:
(a) informational expectation (give viable and satisfactory answers to questions); and (b)
interactional expectation (collaborate in the timely co-construction of the exchange between
questions and responses). We hypothesize that if the informational expectation is met (i.e. a
viable response is ready within the optimal time window), the interactional expectations are
also likely to be met. However, if the interlocutor struggles to provide a rapid viable response
(thereby not meeting informational expectations), we expect interactional cues to play an
increasingly important role. As points of reference, we assume that an optimal exchange gap is
around 200 ms [2] and that 700 ms marks the upper limit for acceptable gaps [5].

In Praat and ELAN, we annotated a subset of ICNALE [6], a 3.5 m-word, publicly available
corpus of L2 English that features video recordings of interviews between a single male native
Japanese speaker and 100 Japanese learners. Our annotation scheme provides for a closer look
into the response mechanisms at play. We include in our annotation body language (visual;
head, face and hand gestures), as well as auditory cues, which may be non-speech sounds
(vegetative; e.g. lip-smacks, in-breaths [7]), non-lexical sounds (vocal; e.g. filled pauses such
as “uhm”), or non-viable responses (verbal; i.e. speech material not directly addressing the
issue at hand, with generic expressions such as "well, I think...”), leading up to viable responses
that directly address the question. We focus on the 24 interviews featuring the least proficient
(n = 11) and the most advanced learners (n = 13) in the corpus (CEFR: A2 and B2, TOEIC:
200-400 and 800-900, respectively). The present study analyzed two questions that were asked
in all interviews, one polar (yes/no) question and one open (WH) question (see Figure 1). We
measured the time lag between the end of the question and the annotated onsets of the learners’
responses.

As might be expected, the time-to-viable-response is longer with the open question: a
median gap of 6007 ms in the open question, as compared to 512 ms in the polar question.
Responses were rarely initiated with visual cues, although they did sometimes occur before the
end of the question. Vegetative cues initiated responses more often, with a tendency towards
the optimal 200 ms gap (202 ms median gap in open questions). Vocal cues were closer to the
700 ms upper bound (924 ms median gap in open questions) and, lastly, verbal cues appeared
with a median gap of 2028 ms in open questions. Individual results are presented in Figure 1.
We also found an effect of proficiency, as the beginner learners took almost twice as long
(median 9383 ms) as the advanced learners (median 4855 ms) to produce a viable response to
the open question (cf. [8]), with no clear group difference for the polar question.

This study provides preliminary evidence for a sequential handling of communicative
expectations that prioritizes interactional expectations (signaling willingness to respond), in the
absence of a viable answer within the relevant time window. It is shown that multifaceted cues,
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including vegetative sounds, which have been ignored in most related work (e.g. [3]), are
employed by speakers to fill the silence until a viable answer can be produced.

Do you want more chances to speak in English? What do you do to improve your speaking ability?
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Figure 1. Response times after a polar (yes/no) question (left) and an open (WH) question
(right). Each row represents one learner. The x-axis represents time in seconds, with t=0
corresponding to the endpoint of the questions asked by the interviewer. Color-coded points
in time represent the onset of the different types of cues that learners produced in response
to questions (see list of cues below). A grey dashed vertical line marks 200 ms (putative
optimal gap) and a black dashed vertical line marks 700 ms (putative upper gap bound) in
both plots.

List of cues:

- Visual (green): gestures, e.g. turn head, raise shoulders, open mouth

- Vegetative (orange): sounds, e.g. cough, lip-smack, swallow, in-breath

- Vocal (red): filled pauses and hesitations, e.g. “uhm”, “er”, “mmmbh”

- Verbal (magenta): material not directly addressing the question, e.g. “well I think”

- Viable (blue): material directly addressing the question, e.g. “yes”, “I try to sing English
songs”
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13. How meaning affects the duration of Japanese homophonous words
Motoki Saito!, Ruben van de Vijver?
'Eberhard-Karls-Universitit Tiibingen, *Heinrich-Heine-Universitdt Diisseldorf

A central hypothesis of linguistic theory is that the relation between sound and meaning is
arbitrary [1]. Research has brought to light an enormous amount of evidence that there are
many systematic relations between the phonetic realization of a word and its meaning.
Differences in phonetic details of words correlate with differences in parts-of-speech [2],
morphological differences [3,4], and the meaning of words [5,6].

English homophones show systematic phonetic differences [7]. However, English has no
phonemic length distinctions. This raises the question whether we would also see such effects
in homophones in languages with a phonemic length distinction. One such language is
Japanese, which additionally has a wealth of homophones.

To investigate systematically different phonetic realizations as a function of semantics in
Japanese, we created a data set of 310,574 word tokens from a corpus of spontaneous Japanese
of about 500,000 words, annotated for Parts-of-Speech, meaning, and transcribed in Japanese
orthography. This data set included 653 homophonous noun types, and 38,075 homophonous
noun tokens. In addition, we assessed whether these were present in a pre-trained fastText [8]
word embeddings, and used only those words for which we have an embedding.

We used the words from the data set and their meanings as represented by embeddings as a
basis for our analysis. This was done in the framework of the Discriminative Lexicon Model
(DLM) (Baayen et al., 2019). The DLM contains three ingredients: word forms (in our case the
words from the data set), word meanings (in our case their embeddings) and associations
between them. The associations are estimated by means of multivariate, multiple linear
regression [9]. These estimates of the associations make it possible to predict which word form
is predicted by which meaning (as a model of word production), and which meaning is
predicted by which word form (as a model of comprehension).

For the homophones in our data set we calculated whether the associations from meaning to
word form were correlated with the duration of the homophone. We called this measure the
unconditional semantic support of a word form. Since longer words have more segments and
therefore receive more semantic support in total if semantic support for each segment was
summed up, the amount of unconditional semantic support for each word was normalized by
dividing the total amount of semnatic support by the number of segments in the word. An
analysis with Generalized Additive Mixed-effects Models [10] showed that there was a positive
correlation between the semantic support of a word and its length (see Figure 1). This effect
was independent of an effect of word frequency. The better a word form is supported by a word
meaning, the longer the word is.

We conclude that even in Japanese, which has phonemic length, phonetic detail can be used
to distinguish homophones. This adds to the growing number of findings that attest to a direct
link between form and meaning, further eroding the idea that their relation is arbitrary.
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14. How do we feel about /x/? the role of iconicity and indexicality for language attitudes
Simon David Stein
Heinrich Heine University Diisseldorf

French sounds beautiful and romantic, German sounds harsh and aggressive—or so many
people think. But why? Sociolinguists today agree that such language attitudes are an indexical
phenomenon (Peirce 1958; Silverstein 2003). In this view, language attitudes result not from
language itself but from differences in power, prestige, and sociocultural stereotypes (Giles and
Niedzielski 1998). Linguistic features, e.g., particular sounds, point to groups of speakers, to
their perceived ethnicity, region, socioeconomic status, and to their supposed character traits,
like friendliness or harshness (see, e.g., Bayard et al. 2001; Coupland and Bishop 2007; Lippi-
Green 2012). This activates aesthetic judgments about language, like “German sounds harsh”.

However, the resurgence of iconicity research in the last years has rekindled interest in the
question whether at least partly, some attitudes could also be an iconic phenomenon. In this
view, aesthetic judgments may not only derive from social attributes of speakers but may be
directly activated by properties of sound. For instance, voiced obstruents may be perceived
negatively because of the articulatory challenge in producing them (Kawahara et al. 2021) or
trilled /r/ may be associated with roughness because its discontinuous phonetics resembles
rough textures (Winter et al. 2022). Despite several recent studies on both social and phonetic
factors (e.g., Anikin et al. 2023; Hilton et al. 2022; Mooshammer et al. 2023; Reiterer et al.
2020), it remains an open question which specific features can carry which specific meanings.

To explore this question, this study put to the test the voiceless velar fricative /x/, one of the
most notorious candidates hypothesized to make language sound unpleasant. In a novel, highly
controlled experimental approach using newly created languages, 500 listeners of different
language backgrounds each rated 3 out of 15 target stimuli with /x/ and 3 out of 15 control
stimuli without /x/ on ten semantic differential scales (pleasantness, beauty, softness, shape,
education, intelligence, friendliness, ordinariness, goodness, eroticism). Stimuli were matched
in properties like mean sonority, CV ratio, voicing, syllable structure and syllable probability,
and their remaining phonemic inventory. Audio files were generated with Amazon Polly using
different language optimizations (Dutch, Arabic, German, Polish, Spanish) and different
voices. Mixed models regressed ratings on condition (target or control) and on covariates
encoding, e.g., how exposed listeners had been to /x/, how familiar the stimulus language felt
to them, which real language they thought it was most similar to, and demographic information.

Results show that ratings on different scales are not, or only weakly, affected by whether /x/
is present. However, in interactions with exposure, stimuli with /x/ are rated significantly worse
(e.g., uglier, more evil, less erotic) if the listener had more likely been exposed to /x/. This may
indicate that these exposed listeners are more aware of respective stereotypes, and thus rate
languages with /x/ worse despite being more used to them. Indeed, the strongest predictors are
sociocultural, not phonetic-phonological, in nature: Listeners rate languages worse on almost
all scales if they perceive the language as being less familiar, if they are male, and, crucially,
if they felt the language sounded similar to a specific language group associated with “guttural
sounds” or “harshness”, such as languages from the Middle East or Germanic languages.

The results have implications for the interplay of iconicity and indexicality, and of social
and aesthetic meaning. While language attitudes may partly be iconically affected by the
phonological and phonetic makeup of language, this effect is, at least in the case of /x/, both
modulated and overshadowed by sociocultural predictors. Judgments manifest through the
indexical route, through which listeners rely on previous experience with languages and groups
of speakers. The study also serves as a proof of concept based on which other linguistic features
can be tested. The hope is that being more informed about why people feel the way they feel
about language will, ultimately, help us combat linguicism and linguistic discrimination.
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15. What frequency effect reflects depends on what is measured
Ivan Yuen, Bistra Andreeva, Omnia Ibrahim, Bernd Mobius
Saarland University

Linguistic predictability is pervasive and has been shown to influence acoustic realization,
with shorter duration for predictable units (e.g., Arnon & Cohen-Priva, 2013; Aylett & Turk,
2004). Yet these effects have been mostly focused on a specific linguistic level, rather than
across levels. One type of predictability is ‘frequency of occurrence’, which could occur at the
level of word (word frequency) and syllable (syllable frequency). Word and syllable frequency
effects are assumed to arise from the ease of retrieval leading to fast response latency (RT).
But only syllable frequency effect is postulated to arise from a mental syllabary that mediates
phonological and phonetic encoding (e.g., Cholin et al., 2006). Although frequency effects
have been reported to manifest in RT and acoustic duration, few studies examine both measures
to get a better understanding of the role frequency plays in the phonological and phonetics
processes that RT and acoustics reflect during spoken language production.

To investigate this issue, the current study examined the effect of high vs. low frequently-
occurring monosyllabic (e.g., Kind ‘child’ vs. Gift ‘poison’) and disyllabic words (e.g., Fehler
‘mistake’ vs. Feder ‘feather’) in German, while controlling for the stressed vowel (as
underlined). Target words contained either short or long monophthongs. High frequency
monosyllabic words were manipulated to have low syllable frequency, whereas high frequency
disyllabic words covary with stressed syllable frequency. Word frequency was estimated from
CELEX and SUBTLEX-pg, while syllable frequency (i.e. surprisal) from a syllable-based
unigram language model. Twenty monolingual German adults participated in a question-
answer generation task. Prior to testing, participants named a series of pictures corresponding
to the target words. At test, the pictures were used to elicit the target words that will be
incorporated in the sentence response. Target words were elicited in 2 utterance positions:
medial vs. final. We expect shorter acoustic vowel duration and faster RT in high than low
frequently-occurring words and syllables. In light of the conflicting frequency manipulation
for monosyllabic words, we expect the frequency effects across word and syllable to be
cancelled out. But this is not the case for disyllabic words, as we expect cross-level cumulative
frequency effects.

Two measures were taken and analysed using Imer (Bates, 2015) in R (R Core, 2022):
stressed vowel duration and RT as measured from the beginning of the prompt question to the
beginning of the verbal response. Results of vowel duration revealed a significant 4-way
interaction with Word frequency, Number of syllables, Utterance position and Vowel type (F
=5.1,df =1, 1579, p = .02*). To better understand the interaction, separate by-Number-of-
syllables analyses revealed a Word frequency effect on short vowels in utterance-final
monosyllabic words, but no overall effect in disyllabic words. Low frequency monosyllabic
words increase duration of short vowels (Fig. 1). Such effects were not observed for long
vowels. Results of RT revealed significant main effects: Word frequency (F = 4.5, df = 1, 22,
p =.04*), Sentence duration (F = 19.6, df = 1, 1233, p <.0001***), and a significant Number
of syllable-by-Utterance position interaction (F = 5, df = 1, 21, p = .04*). The number of
syllables affects RT as a function of word frequency, with the effect in monosyllabic words.
The interaction arises from faster RT for low frequency monosyllabic words, although they
have conflicting high syllable frequency. This suggests RT to be primarily driven by syllable
frequency during phonological/phonetic encoding. However, this effect was observed only in
utterance-medial position, suggesting incremental speech planning. In sum, our findings do not
support the view that frequency effects across levels are cumulative, in terms of acoustic
duration and RT. Its implications will be discussed in terms of the multifaceted nature and role
of frequency in speech production.
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16. The acoustics of tone in Binumarien noun stems (Kainantu, Trans-New Guinea)
Renger van Dasselaar, Chenzi Xu
University of Oxford

This study examines the tonal patterns of disyllabic noun stems in Binumarien, employing
fieldwork data and phonetic-acoustic analysis. It also establishes a pipeline for developing and
applying language technologies to a low-resource language, benefitting future research.

Binumarien (endonym: Afaginna Ufa) is a Kainantu language (Trans-New Guinea) spoken
in the Eastern Highlands Province of Papua New Guinea [1], with around 1200 speakers. Most
children grow up with Binumarien as their L1, along with Tok Pisin and regional languages.

In this study, speech data were collected between February and April 2023 in Binumarien
village, from two male L1 speakers who were born and raised there. The speakers were
recorded using a Tascam DR-10 audio recorder with a clip-on Rohde miniature microphone
(Mono), and a Marantz PMD 661 solid state audio recorder (Stereo). The recorders ran
simultaneously at 48 kHz, 24 bps. The Tascam recordings in WAV format were used here. The
participants were asked to pronounce each noun stem four times: twice in isolation and twice
with a suffix. The nouns were extracted from texts and a word list collected during a field trip
in 2018-19 for a master’s thesis [3] and from a literacy booklet [4]. In addition to pronouncing
each item, speakers were asked to whistle each word for an impressionistic identification of
tone. When the interviewer was in doubt, participants were asked to group words based on tone
patterns.

All the annotated intervals in the recordings, totalling 1.9 hours, were used to train a
preliminary acoustic model with Montreal Forced Aligner [5], which facilitates word- and
segment-level time alignment between audio and text. Upon inspection, about 15% of the
word-level alignments of nouns were manually corrected. Then sound intervals of disyllabic
noun stems in citation form were extracted, within which f0 measurements every 10
milliseconds in voiced regions were obtained using Parselmouth library [6, 7] (floor: 75Hz,
ceiling: 300Hz). The f0 measurements in Hz were normalised to semitones relative to the
speaker mean, and the corresponding time values in seconds were linearly scaled to the range
[0,1], to enable the comparison of the contour shapes across speakers and word items.

Impressionistically, we find four tones on syllables on the surface: high (H), low (L), falling
(F), and rising (R) (see Table 1 for illustrations). F occurs only on long vowels and diphthongs,
while R appears on these as well as on stem-final short vowels and occasionally between a L
and a H. Whether F and R should phonologically be seen as separate tonal units or as
combinations of underlying L and H is to be investigated.

Acoustically, the fO contours of 50 disyllabic noun stems (coded in different colours) are
shown in Figure 1, grouped in eight preliminary clusters. The eight clusters were based on the
visual inspection of the surface f0 contours. Variations within each cluster can be partially
attributed to the differences in syllable structure among these words. Some clusters may appear
similar, but serve to differentiate word meanings. For example, the f0 contours of the minimal
pair of aandau are illustrated in Figure 2, where the two f0 patterns, LH and LF, are affiliated
with different word meanings (‘white hair’ and ‘animal’).

This empirical study contributes to our knowledge of the Binumarien tonal system. We aim
to collect more data from additional speakers in the future to generalise our findings and gain
deeper insights into the tonal system, distinct from many Southeast Asian varieties.
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Table 1. Contrastive Tones in Binumarien Noun Stems.
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17. Impacts of visual feedback on L2 learner monophthong vowel production in Spanish
"Heather M. Offerman, *Louis Gehrke
TUniversity of Arkansas *University of Texas at Austin

Research suggests that pronunciation instruction should be developed for second language
(L2) learners (Derwing & Munro, 2005). The use of visual feedback (VF) interventions as a
means of instruction for adult L2 learners in producing more target-like realizations has been
proposed by several previous works in the field (Olson, 2014). VF is broadly defined as “the
use of visual representations of speech sounds or articulatory movements (or both) as a
pedagogical tool for teaching or improving second language (L2) pronunciation” (p. 240;
Offerman & Olson, 2023). L2 learners view NS productions of a sound or sounds visually
represented (typically on a screen) along with their own productions of the same sound or
sounds for comparison, aiding them in identifying non-target-like productions (Dlaska &
Krekler, 2008). Historically, VF has primarily focused on suprasegmental features of the L2,
such as intonation contours (Chun, 1989; de Bot, 1983; Hardison, 2004). More recently, other
researchers have focused the use of visual feedback on segmental features (vowels and
consonants) in languages such as Japanese and Spanish (Motohashi-Saigo & Hardison, 2009;
Okuno, 2013; Olson & Offerman, 2021).

Indirect VF has been increasingly tested and used as more free and accessible visual analysis
software has become available, such as Praat (Boersma & Weenink, 2019). Along with
displaying suprasegmental features, segmental features are also visible in Praat via spectrogram
and sound wave displays (Saito, 2007). This is categorized as a form of indirect VF, as it
displays acoustic visualizations of a speaker’s speech (i.e., not direct representations of
articulators and only corresponding to speech articulators). While VF studies involving
romance languages have primarily focused on consonants, some VF studies have produced
mixed results when testing vowel production, finding that VF interventions had little to no
impact on L2 vowel production (e.g., for French and Spanish vowels; Olson, 2022; Ruellot,
2011). However, as vowel production can impact intelligibility and has been noted to be
challenging for L2 learners, it is crucial that vowel instruction be developed. One case that has
yet to be tested involves monophthongs in L2 Spanish produced by L1 English speakers. In
Spanish, stressed vowels /e/ and /o/ are never diphthongized, unless indicated by the
orthography with ‘i’ and “u’ (/i/ and /u/). However, in American English, /e/ and /o/ tend to be
produced as [e1] and [ov] in stressed positions. As L2 learners tend to produce stressed vowels
/e/ and /o/ as diphthongs in their L2 Spanish, likely due to the influence of American English,
the current study focuses implementing a VF paradigm involving formant patterns as a means
of teaching these pronunciation differences.

Thirty-five intermediate-level L2 learners (Experimental = 17; Control = 18) from a large
U.S. university participated in pretest, posttest, and delayed posttest recordings, which
consisted of 20, bisyllabic tokens (10 per vowel) in CVCV order embedded in a carrier phrase
and spontaneous speech task (i.e. picture task). Participants were given a language background
questionnaire (Birdsong et al., 2012) and took part in two interventions per vowel /e/ and /o/,
where they received VF through Praat on their own recordings, comparing them to native-
speaker productions. Data collection has been completed, and phonetic analyses via Praat will
measure reduction of diphthongization by assessing F2 values. Statistical analyses will be
carried out via the Ime4 package (Bates et al., 2014) in RStudio (Allaire, 2012), with group and
time set as fixed effects and participant and vowel set as random effects. Previous pilot results
indicate that participants can reduce diphthongization. It is anticipated that participants will
significantly improve from pretest to posttest, but there will be a decline in performance for the
delayed posttest.
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Figure 1. Spanish [e] Figure 2. American English [er]
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Workshop: Heritage language phonetics and phonology

The “uh” gives you away - Phonetic aspects of filler particles in bilingual heritage
speakers’ narrations
Marlene Bottcher, Margaret Zellers
Kiel University

Filler particles (FPs) like uh occur frequently in spontaneous discourse yet are often not
considered linguistic items [cf. 1]. However, FPs show language specific forms [1, 2] which
have to be acquired in both the first and the second language and are also susceptible to cross-
linguistic influence. While FPs' high frequency, especially in spontaneous speech [3], might
help promote their acquisition, their prosodically non-salient form [4, 5] can lead them to be
easily missed by listeners [6]. The acquisition of language specific FP forms might, therefore,
pose challenges, especially for bilinguals with different amounts and kinds of input across their
two languages. As simultaneous or early sequential bilinguals, heritage speakers (HS) grow up
with a heritage language (HL) and the majority language (ML) [7]. The different societal status
of their two languages results in HL input predominantly in a familial setting and ML a more
diverse input in almost every sphere of the public life.

FPs have been described for several languages as having a centralized, yet, language specific
quality [3]. FPs in English are reported with a low central vowel [8], in Russian with low or
front central vowel [9], while FPs in German show high variation [2]. Research on bilinguals’
FP vowels suggest that bilingual speakers produce language-specific FP vowels in both their
languages, yet, with acoustic differences from monolingual speakers [e.g. 10].

The current research addresses the question whether bilingual HSs produce language
specific FPs in their two languages as part of their linguistic repertoire and whether they differ
in FP vowels compared to monolinguals, adding to a “heritage accent” [7, p. 10]. To do so,
data from the RUEG corpus [11] of bilingual HSs living in the U.S. and in Germany, both with
Russian as a HL, is considered and compared to monolingual data of their respective languages.
Specifically, data produced by 50 adolescent speakers (10 from each speaker group), each
producing a minimum of 5 FPs in either language, is investigated.

The acoustic analysis of the first (F1) and second (F2) vowel formants of FPs in Praat [9]
reveals a large overlap of vowel qualities across HSs’ two languages both in Germany (Pillai
=0.03) and in the U.S. (Pillai = 0.04). HSs in the U.S. produce FP vowels within a smaller area
within the vowel space in their English compared to their Russian, while HSs in Germany
produce FP vowels with more variance in the F2 in their German compared to their Russian
(see Fig. 1). The comparison with monolingual data suggests an effect of the language contact
within HSs in both their HL and their ML (see Fig. 2). FP vowels in of HSs in the U.S. show
lower variance and cover a smaller area compared to both monolingual speaker groups, while
HSs in Germany show more overlap with the respective monolingual group.

The results from this study suggest a bidirectional influence of ML and HL in the phonetic
form of FPs and provide insight into phonetic features potentially adding to a “heritage accent”.
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Vowel production and gender comprehension in Spanish-English bilinguals
Laura Colantoni, Laura Escobar, Ana T. Pérez-Leroux, Danielle Thomas, Crystal Chen,
Alexei Kochetov
University of Toronto

We analyze word-final unstressed Spanish vowels /a e o/ produced by early and late
Spanish-English bilinguals with the goal of determining to which extent variability in vowel
production due to contact with English may impact learning and representation of Spanish
gender, as proposed by the modular interaction hypothesis [1, 2]. Spanish gender is quasi-
transparent with over 60% of nouns ending in /o a/ aligning as masculine or feminine
respectively, and /e/-ending nouns (13%) being predominantly masculine [3]. These vowels
merge and centralize in heritage Spanish-English speakers [4, 5]. Moreover, in some Spanish
varieties (Mexican and Andean), word-final vowels may devoice after voiceless obstruents [6,
7]. Thus, contact with English and variety-specific phonetic features conspire to obscure the
input, making phonology-based gender attribution [8] more difficult for heritage speakers. If
variability in vowel production is a predictor of gender accuracy, participants who merge
vowels in production should diverge in gender performance. Adult Heritage Speakers of
Spanish (HSs; n=23; living in North America before the age of 11), and adults Spanish
Immigrants (ASIs; n=25; who moved to Canada after 14) performed two tasks. Production data
were obtained from a picture naming task with 244 targets ending in unstressed /a e o/. Non-
analyzable vowels (devoiced, creaky) were identified first, and FI1-F2 values (Nearey [9]-
normalized) were extracted at midpoint from voiced vowels and the Bhattacharyya affinity
(BA) scores [10, 11] were computed. To study gender comprehension, an eye-tracking task,
implemented in a Tobii Pro Fusion system at 120 Hz, presented three images with an unspliced
audio prompt. Stimuli were controlled for gender, animacy, noun morphology, and determiner
(definite/possessive), counterbalanced across participants. We report here results on proportion
of gaze fixations to target extracted from a window that included the word ending +300ms. Our
focus is on gender-transparent nouns preceded by a possessive determiner (e.g. mi pala ‘my
shovel’ vs. mi palo ‘my stick’), where the final vowel offers the only cue to gender. Preliminary
results show that, although the proportion of devoiced vowels was higher in the HS group
(Fig.1), between-group differences were not significant. BA scores (Fig.2) were also similar
between groups (HSs: [a-0] = .89; [a-e] = .85; ASIs: [a-0] = .90; [a-e] = .85). Results of the
eye-tracking task (Fig.3) revealed no significant group effects but a significant
group*alternation effect, indicating that HSS fixate less to vowel-alternating nouns, compared
to ASIs. Due to wide range of individual variation in both tasks, the correlation between the
results of the vowel overlap analysis and the eye-tracking task turned out not to be significant.
Ongoing analyses explore the role of a third factor, lexical performance. Although our
preliminary analyses of the groups’ performance do not fully support the modular interaction
hypothesis, the within-group variability observed in the HSS group suggest that the highly
variable input to which heritage populations are exposed combined with absence of formal
education in the minority language, may impact the acquisition of grammatical categories.
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Final /t d/ deletion in American English spoken by monolinguals and heritage Spanish
speakers
Karolina Bro$
University of Warsaw

Final /t d/ deletion is a well-known phenomenon of English phonology whereby /t d/ are
deleted when preceded by another consonant in connected speech, e.g. best man [bes man] or
kept going [kep gouin]. The process has been reported for many varieties of English, from
American, through Chicano English to British dialects (Coetzee, 2004; Baranowski & Turton,
2020). However, different studies have led to contrary findings concerning the phonological
vs. morphological conditioning of the process, and the completeness of deletion is still subject
to debate (Purse, 2019; Purse and Turk, 2019).

The discrepancies found between previous studies can be due to methodological limitations.
Sociolinguistic studies based on large corpora lack control over all the factors involved, while
controlled articulatory studies may result in process suppression by speakers and are usually
based on very small numbers of participants. Importantly, some research suggests that
complete /t d/ deletion may not be as frequent as reported by sociolinguists. Instead, we have
either full [t d] or weakened, undershot pronunciations that result in the sound being inaudible
(Purse, 2019). This paper aims at finding the middle ground between a fully controlled study
based on isolated phrases and a spontaneous speech elicitation. I use whole sentences in which
final /t d/ are contextualized in both a reading and a repeating from memory condition to control
for orthographic bias. This should result in more naturalistic productions than word/phrase lists.

On the heritage language part, it is known that Hispanic English has developed features of
its own that are intermediate between Spanish and English in line with the assumption that
prolonged language contact may lead to “interdialectal forms” (Trudgill 1986:62). Some
examples include changes in the /ai/ diphthong influenced by Southern American
monophthongization (Wolfram et al., 2011) or changes in the VOT of stops in heritage Spanish
speakers’ English and Spanish (Kim, 2011). It is worth noting that Spanish syllable structure
does not allow complex codas at the end of a word, and many Spanish varieties weaken or fully
delete even simple codas in this position (Hualde, 2005). Thus, it is only natural for Spanish
speakers to simplify final clusters. This is precisely what happens in second language
acquisition, especially in past tense forms. If there is an influence or interference of Spanish on
the English of bilingual Spanish-English speakers, we might expect that /t d/ deletion will be
more frequent or follow a different pattern than in American monolinguals (Santa Ana, 1996).
The present study addresses this issue by comparing 20 monolingual and 20 heritage Spanish
speakers of American English from California.

The participants were asked to produce a total of 120 sentences repeated twice and
constructed in a way that makes it possible to compare minimal pairs of sound sequences. Each
sentence is different and contains a target phrase starting with a verb ending in a bilabial sound
in either the past simple or the present tense, followed by another bilabial or a neutral context
(vowel). A total of 40 verbs were used. Taking the verb stop as an example, we have:

1) She finally stopped making noise, 2) She stopped eating to raise a toast, 3) Stop making
excuses and start working, 4) I had to stop eating junk food. The analysis of those productions
includes auditory and acoustic determination of whether the /t d/ is pronounced or not, the drop
in intensity and the subsequent increase towards the following vowel, and the duration of the
sequence with and without an intervening /t d/. The idea behind the analysis is that, in cases
where e.g. [t] is inaudible in stopped making, if it is completely deleted and there is no tongue
tip raising gesture then we would expect the preceding [p] to be of the same duration as when
the [t] is present (audible) or as in a control condition (e.g., stop eating, stop making). If [p]
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duration is longer, this means that it includes the inaudible [t] at least in some part and hence
deletion is not complete.
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Preaspiration in Modern vs. North American heritage Icelandic
Meike Rommel!, Tanja Kupisch?, Christiane Ulbrich?®, Nicole Dehé!
TUniversity of Kostanz, °Lund University, 3 University of Cologne

We study preaspiration in heritage Icelandic as spoken in Manitoba/Canada (North
American Icelandic; NAmlce) as compared to Modern Icelandic as spoken in
Reykjavik/Iceland (Modlce) to investigate its robustness under conditions of extreme language
contact and, specifically, whether it is subject to cross-linguistic influence (CLI) from English
or, conversely, maintained or even overemphasized given its contrastive value in Icelandic.

Preaspiration is a salient phenomenon of ModIce. It occurs on (historical) geminates (hattur
[ 'hahtyr] ‘hat’), and on stops before lateral /I/ and nasals /m, n/ (epli [ €hpli] ‘apple’, opna
['ohpna] ‘to open’) (Arnason 2011), and is preceded by a short vowel (V). L1 Icelandic children
acquire preaspiration comparatively late, by 5-6 years, but before school age (Sigurjonsdottir
2002, 2008; Masdottir 2008). While preaspiration does occur in North American English
(Hejna et al. 2021), it is infrequent and its status is different from preaspiration in Modlce. Late
acquisition and its near absence in English could make it vulnerable to CLI, while its
contrastive function could have the opposite effect.

Based on previous literature studying heritage language (HL) phonology (Polinsky 2018
among many others), we address the following hypotheses (H):

HI1: Preaspiration is retained in moribund NAmlce, but realized differently from
Modlce.
H2: The differences between Modlce and NAmlce follow strategies previously

observed for related segmental phenomena in HLs. Possible strategies employed in NAmlce
include lengthening of the preceding vowel or other phases of the plosives, overemphasized
realization, and post-aspiration instead of preaspiration.

We conducted a picture-naming task with 60 stimuli in three conditions according to
Icelandic syllable structure and presence/absence of aspiration, following Arnason (2011):
(1a): short V, preaspiration; (1b): short V, half-long C, no preaspiration; (1c): long V, no
preaspiration; example pictures in Figure 1.

a. hattar [ hahtar] 'hats' VhCV
b. haddar [ 'hat-ar] 'hair, hairdo (P1.)' VCV
c. hatar [ "ha:tar] 'hates' V.CV

We present data from 20 Modlce speakers, recorded in Reykjavik (2023), and 20 NAmlce
speakers, recorded in Manitoba (2023/24). The recordings were annotated in Praat (Boersma
& Weenink 2025). Duration measurements were carried out for the pre-aspiration phase, the
vowel preceding the target consonant, and breathy parts of the vowel and the individual plosive
phases.

Results show that NAmlce speakers are aware of the distribution of preaspiration and realize
it, but vary in its realization as compared to ModlIce speakers, confirming H1. For example,
some NAmlce speakers realize a breathy phase after the vowel (voiced friction) like ModlIce
speakers, but unlike ModlIce speakers, this is not followed by voiceless friction (preaspiration
proper) (Figures 2 vs. 3). We also find that NAmlce speakers overemphasize preaspiration,
resulting in a longer preaspiration phase compared to Modlce (H2). Moreover, our results
confirm the relevance of the segmental environment (preceding vowel, place of articulation of
target plosive; Hejnd et al. 2021) for the production of preaspiration in both ModIlce and
NAmlce. More generally, these results indicate that typologically marked structures, if
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phonemically relevant, may be retained in extreme language contact settings, undergoing
changes independently of the contact language.

Figure 1. Example stimuli; left-hand panel: hattur [ 'hahtyy] (‘hat’), see (la); right-hand
panel: pipa [p"i:pa] (‘pipe’), see (Ic).
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Figure 2. ModlIce speaker R05 o, male, 85 years old; hnappar ‘buttons’ (br = breathy, pre
= preaspiration, clo = closure phase, post= post-aspiration).
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Figure 3. NAmlice speaker CA19 o, male, 67 years old; hnappur ‘button’ (br = breathy, pre
= pre-aspiration, clo = closure phase, post= post-aspiration).
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The early vowel production by heritage Cantonese speakers
Chen Lan, Peggy Mok
The Chinese University of Hong Kong

The present study investigates the acoustic patterns of eleven Cantonese vowels produced
by heritage speakers (HSs) in early childhood and compares the heritage language (HL)
patterns with that of the age-matched homeland children, aiming to explore how HSs acquire
Cantonese vowels in the early stage of language development, whether and how their
development differs from the homeland development, and what factors accounting for the HL
patterns. Thirty HSs aged between 2;0 and 6;11 (HL children) who were born in Canada and
grew up in or around Vancouver, with at least one of the parents growing up speaking Hong
Kong Cantonese, participated in a picture-naming task conducted in a sound-proof room. Data
collected from thirty homeland children of the same ages who were born and raised in Hong
Kong were included for comparison. Tokens of the seven long vowels in open syllables and in
nasal coda environments and of the four short vowels in nasal or stop coda environments were
produced by each child twice in isolation. Acoustic measurements were done using
FormantPro [1] in Praat [2], and the statistical analysis were conducted in R [3].

Results indicated that both HL and homeland children were able to produce stable vowel
height distinctions in the first three years of age, while the vowel frontness continued changing
and have not stablized even at the oldest age band (6;0-6;11). However, the acoustic features
of individual vowels produced by HL children differed from that of the homeland children, and
the divergence appeared early on. First, the two- and three-year-old HL children favored the
front position of the vowel space while the homeland children centralized the vowels (see
Figure 1). Even though the vowel space gradually expanded as age increased, the heritage
vowel triangle was larger, fronter, and lower (see Figure 2). Second, the fronting of /a:/ and the
raising of the pre-velar /e/ were associated with heritage vowel production (see Figure 3),
rendering their Cantonese being different from the homeland patterns. Third, HSs contrasted
the long-short vowels mainly in vowel quality, while the homeland children contrasted them
in both quality and quantity. These findings lend support to the influence of the ambient
language on the HL development, for example, the early exposure to the majority language
(ML) English and the quality of the HL inputs.

Our findings also revealed a positive relationship between the amount of HL inputs and
outputs and the degree of similarity to the homeland patterns. In addition, compared to the HL
children whose age of ML acquisition was at or above 24 months, those who started to be
regularly exposed to the ML from birth performed better in producing the vowel distinctions,
but the acoustic details of some vowels differed from the homeland pattern.

In conclusion, while the vocal development and the phonological process are relatively
parallel, phonetic differences appear between HL children and their monolingual peers. The
HL children form an HL-specific vowel production patterns containing variants between an
element in the HL sound system and an element influenced by HL-ML interaction.
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Figure 1. FI-F2 plotting of the seven long vowels produced by heritage and homeland
children aged between 2;0 and 3;11.
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Figure 2. Vowel space of heritage and homeland children of five age bands.
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Figure 3. FI-F2 position of the seven long vowels in open syllable and in closed syllables
produced by heritage and homeland children from age 4, 0.
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Emerging intonation patterns in bilingual and monolingual child speakers of Australian
English
Catalina Torres, Paola Escudero
University of Zurich, Western Sydney University

The acquisition of intonational phonology is one that starts early on but may require several
years to fully master. Studies examining the speech prosody of monolingual children indicate
that motor coordination and access to linguistic and cognitive resources could be adult-like
starting from around seven years of age (Patel and Grigos 2006). Although prosodic structure
in the speech of heritage language (HL) speakers tends to be an understudied topic (Ronquest
& Rao 2018), there is evidence that HL children 9-years old can produce intonation contours
typical of the acquired language varieties (Torres, 2024). However, vanishingly little is known
about younger HL speaking children’s intonation. In this study, we ask whether HL speaking
children master the realisation of pitch accents and boundary tones in a comparable way to
adult speakers. We focus on children (4-5 years) who are bilingual speakers of Spanish and
Australian English (AE) together with a control group of monolingual peers in AE.

Australian English speakers use a variety of pitch accents and prosodic contours. Although
the most common accent type is the simple H* other pitch accents such as |H*, L*, and L+H*
are also attested in the literature (Fletcher & Loakes, 2018). The ‘high-rising terminal’ has
often been claimed to be an intonation pattern which is particularly characteristic of Australian
English. In this variety, these statement rises are realised mostly as low-onset high rises i.e. L*
H-H% and they generally differ from rising intonation in yes-no questions which is more often
realised as H* H-H% (Fletcher and Harrington, 2001).

The recordings used in the present study are part of a large corpus of child language speech
in bilingual and monolingual children, as part of a longitudinal project on non-societal language
maintenance and enhancement conducted in Australia (Escudero et al. 2024a/b). Data
collection took place via Zoom with an experimenter conducting a session where children
participated in the tasks with the help of a parent for session set up (Escudero et al. 2021).

In our acoustic analysis, we examine FO peaks and contours of monosyllabic nouns. For
this, twenty continuous points were extracted from target words. Further, we coded whether
the selected part of speech was identified as a terminal word. We use generalised additive
mixed models in our statistical investigation to examine the global FO contour in the speech of
five bilingual and three monolingual children.

Figure 1 visualises intonation contours from target words that were not in terminal position
(no) and those that were (yes). Preliminary findings indicate that all children realise the
commonly attested H* in pre-nuclear and nuclear positions. Interestingly, we find evidence for
bilingual children showing high terminal rises whereas we don’t find evidence for this pattern
in the monolingual children. These observations suggest that children 4-5 years old can already
master dialect typical intonation contours. Previous examination of our bilingual HL group
showed that they realised vowels and consonants in a similar way to AE speaking adults
(Diskin-Holdaway et al, 2024; Escudero et al, 2024c¢), indicating that bilingualism does not
change their pattern of phonetic/phonological development.
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Figure 15 Time normalised fundamental frequency contours in target words. ‘No’ denotes
words that were not in terminal position, while ‘yes’ denotes words that were in terminal
position. Monolingual children are in blue and bilingual children in red.
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Accent perception in bilingual children acquiring Italian
Paulina Speck!, Tanja Kupisch!?, Svenja Krieger!
"University of Konstanz, °Lund University

Early bilingual language acquisition involves the challenge of developing two different
phonological systems (e.g., Fabiano-Smith & Goldstein, 2010; Kehoe & Girardier, 2020).
Some phonemes are common to both languages, some unique to one or distributed differently
over the acoustic space. Focusing on the heritage language, this study seeks to answer whether
bilingual children nevertheless develop perceptual systems akin to those of monolingual
children or whether they ‘perceive with an accent’?

Most previous studies on global foreign accent in heritage speakers have focused on adults
and whether their speech sounds accented to monolingual listeners (e.g., Kupisch et al. 2014,
Flores & Rato 2016). Only a few studies have investigated the perceived accent of children
growing up bilingually (e.g., Wrembel et al. 2019, Kupisch et al. 2021, Kupisch et al. 2024,
Laméris et al. 2024). Generally, heritage speakers sound less accented than late bilinguals, but
more accented than monolingual speakers, and there is individual variation, largely determined
by language exposure, but also age of onset in the majority language and age at testing. It is
unclear whether these findings on production are mirrored in perception.

Our study is based on an accent rating task with 57 Italian-speaking children, of which 27
grew up monolingually in Italy (mean age 8.3, range 5-12), while 30 grew up bilingually in
Germany (mean age 9.1, range 5-12). The children had to judge short speech samples (9-11
seconds) from 40 children between the age of 6 and 9 years with the same language background
(20 monolingual, 20 bilingual). While listening to the speech samples, participants were
presented with illustrations of boys and girls that aligned with the gender of the speakers. For
each sample, they had to decide whether the child spoke like an Italian boy/girl or not.

The results show no difference between the monolingual and bilingual raters when judging
the speech of monolingual children, but minor differences when they judge the speech of
bilingual children (Figure 1). For the group comparison with respect to accent perception, we
also compared how the two rater groups (bilingual and monolingual raters) perceived the accent
of bilingual and monolingual speakers depending on their age (Figure 2). When listening to
monolingual children, only age affected the ratings (f = -0.16, SE = 0.07, z = -2.46, p < .05),
while there was no rater group difference (f = -0.03, SE = 0.29, z = 0.01, p = .91). In the case
of bilingual speakers, both age (#=0.27, SE=0.07,z=3.86, p <.001) and rater group affected
accent perception (f = 0.76, SE = 0.32, z = 2.38, p < .05). Moreover, the bilingual child raters
were significantly affected by the time they had spent in Italy (5 = 0.82, SE =0.40,z=2.04, p
< .05), with more time spent in Italy resulting in more perceived foreignness Overall, these
results show very subtle differences in accent perception between monolingual and bilingual
children, modulated by the time they spent in Italy.
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Figure 1. Frequency of perceived accent of monolingual and bilingual raters in Italian
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Marked vs unmarked questions in heritage speakers of Italian
Valentina De Iacovo!, Paolo Mairano?, John Hajek?
!Universita di Torino, >Université de Lille, 3The University of Melbourne

Intonation conveys information at various linguistic and extralinguistic levels [1]. In Italian,
as in other languages of the world, it also provides information about the speaker’s regional
origin [2]. Previous studies proved that L2 Italian speakers have more difficulty in recognizing
certain more marked intonational patterns as interrogative (e.g., rising-falling patterns)
compared to patterns closer to the L1 variety or patterns that are universally less marked for
questions (i.e., rising or falling-rising patterns) [3]. In this study, we focus on heritage speakers
(HS) of Italian, who have as their dominant language the language of the host country (in our
case Australian English) [4]. We aim to test whether HS of Italian in Australia used different
intonation patterns when speaking Italian and English, specifically, whether, in Italian, they
will use the intonation pattern based on their familiar and/or geographical background in Italy.
In this work, we created a production task of sentences in Italian and English based on two
modalities (declarative vs interrogative) and we administered it to 20 HS of Italian. Our
hypothesis is that HSs will show different intonation patterns (falling-rising vs rising-falling
contour) based on the language employed (IT or EN). Results show that different intonation
patterns are used, with a more homogeneous pattern in English and more variety in Italian.

[1] Fonagy, 1. 1989. On status and functions of intonation, Acta Linguistica Hungarica, vol.
39, no. 1/4, pp. 53-92.

[2] Sorianello, P. 2011. Prosodia: modelli e ricerca empirica. Carocci Editore.

[3] De lacovo, V., and Mairano, P. (2024). The effects of regional Italian prosodic variation on
modality identification by L1 English learners. In Speech Prosody pp. 1-4.

[4] Benmamoun, E., Montrul, S. and Polinsky, M. “Heritage languages and their speakers:
Opportunities and challenges for linguistics”. Theoretical Linguistics, 39(3-4): 129-
181, 2013. https://doi.org/10.1515/t1-2013-0009

[5] B. Gili Fivela, C. Avesani, M. Barone, G. Bocci, C. Crocco, M. D’Imperio, R. Giordano,
G. Marotta, M. Savino, and P. Sorianello, “Intonational phonology of the regional
varieties of italian,” in Intonation in romance. Oxford University Press, 2015, pp. 140—
197.
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Cluster Analysis of Bulgarian Judeo-Spanish Calling Contours
Mitko Sabev!, Bistra Andreeva!, Christoph Gabriel?, Jonas Griinke®
ISaarland University, >Johannes Gutenberg University Mainz, 3University of Regensburg

In a production experiment, 17 bilinguals (6 female, mean age 87.33, SD 9.99; 11 male,
aged 78.00 £9.32) performed a production task in Judeo-Spanish (JSp) and Bulgarian (BB),
along with 14 Monolingual Bulgarian (MB) speakers (10 female, aged 78.91 £8.70; 4 male,
aged 83.00 £10.49). They were asked to call a girl named /ka’lina/ from a distance in three
contexts: neutral (for dinner), positive (to open her presents) and negative (for a telling-ofY).
Fundamental frequency and vowel midpoint formant frequencies were measured in Praat.
Hierarchical clustering was applied to identify distinct fo-contour types, and an optimal number
of clusters was determined based on information cost measures [1, 2]. A multivariate
conditional inference tree was constructed to assess how CLUSTER (contour type) and DURATION
vary with situational CONTEXT, linguistic VARIETY and GENDER [3]. Linear mixed effects
models were used to compare F1 and F2 frequencies of initial- vs final-syllable /a/ vowels.

Cluster analysis and evaluation identified four optimal clusters, plotted in Fig. 1, and the
tree in Fig. 2 shows that CLUSTER and DURATION are sensitive to all predictors — CONTEXT,
GENDER and VARIETY. One contour dominates the negative context for all varieties and genders:
cluster A, which starts with a slight rise into the stressed (second) syllable, followed by a steep
and deep fall (H* L-L%). Neutral and positive contexts are not differentiated, but contours vary
across genders and varieties. In all varieties, men use overwhelmingly contour B, an
appreciable climb into the stressed syllable and then a smooth fall (L-H* 'H-L%). Monolingual
women use three contours in non-negative contexts: contour B, which is favoured by all men,
along with the cross-linguistically well-attested calling tune C (L-H* 'H-%), and contour D, a
slow and rather shallow rise that doesn’t peak until the final syllable (L+H* H-L%). In both
their languages, bilingual women’s first choice of non-negative contour is B, which is the one
typical for men and one out of the three contours used by monolingual women. Intriguingly,
the bilingual women’s second choice is contour A, which is prevalent in negative contexts for
everyone. Crucially, even though they may use the same contour shape in both negative and
non-negative contexts, non-negative realisations have considerably longer durations, which
substantially softens the call. One reason for bilingual women not employing more ‘cheerful’-
sounding contours in non-negative contexts may have to do with childhood stigma: several
female Judeo-Spanish speakers pointed out—in separately recorded biographical interviews—
that they were mocked by peers for their sing-song intonation.

Bulgarian is known for its pronounced and neutralising vowel reduction: when unstressed,
the non-high vowels /a o/ raise and merge with their higher counterparts, /¥ u/; the process is
categorical and not merely duration-driven [4]. After centuries of contact with Bulgarian, the
local variety of Judeo-Spanish also exhibits appreciable reduction [5]. It has been observed that
Bulgarian unstressed vowels resist reduction in the final syllables of calling phrases, which has
been explained with the addition of an extra beat [6]. We report significantly higher F1
frequencies of /a/ in the final than in the initial syllables of all calling contours, confirming that
a special post-lexical prominence is in place there, which causes unstressed vowels to behave
like lexically stressed ones, retaining a degree of openness that no other unstressed vowels do.

Cluster analysis performed to objectively identify contour categories yielded different
results from an analysis of a smaller data set based on auditory impression and fo-span
measurements [7]: clearer effects of context, gender and variety were revealed, and an
additional contour was identified. There is little variation in the marked, negative context. Men
show little variation in non-negative contexts as well, while women have more varied
repertoires: in addition to men’s default non-negative contour, monolingual women use two
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extra tunes, while bilingual women supplement the default contour with a lengthened version
of the negative tune.
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Workshop: Moving beyond the means: Instability of acoustic-phonetic cues
marking segmental contrasts

Acoustic instability is an outcome of interaction between coarticulatory resistance and
contrast: Insights from Assamese, Malayalam, and Mongolian
Indranil Dutta
Jadavpur University

Interaction between coarticulation and phonological contrast is essential for modeling
speech production. In this talke, we examine coarticulatory resistance across three
typologically diverse languages - Assamese, Malayalam, and Khalkha Mongolian - to explore
how articulatory constraints shape phonological systems. Using acoustic analyses and eye-
movement data, we investigate how coarticulatory information is preserved, resisted, or
exploited in speech processing.

In Assamese, a language where the dental-retroflex contrast has historically merged into an
alveolar stop, locus equation slopes indicate that alveolar stops exhibit greater coarticulatory
resistance than labials and velars (Thakuria et al., 2023). This challenges the expectation that a
sparse contrast inventory allows for increased coarticulation (Recasens, 1984). Instead, the data
suggest that articulatory complexity and motor constraints play a more dominant role in
determining resistance patterns (Dutta et al., 2023).

Malayalam, with its dense coronal inventory, provides a compelling test case for
coarticulatory effects on lexical access. An eye-tracking study on coronal stop contrasts (dental,
alveolar, retroflex) demonstrates that mismatched coarticulatory cues hinder lexical retrieval,
particularly when segments with greater coarticulatory resistance are involved (Seema et al.,
2023). This aligns with previous work showing that coarticulatory consistency enhances lexical
access efficiency (Beddor et al., 2013; Fowler, 1984). Additionally, Malayalam coronal stops
show differential patterns of resistance in VC and CV transitions, reinforcing findings that
coarticulatory resistance varies with phonetic context (Dutta et al., 2019; Recasens & Espinosa,
2009).

Khalkha Mongolian presents an intriguing case of vowel harmony and coarticulatory
resistance. While vowel harmony operates in a left-to-right (carryover) direction, vowels in
non-harmonic domains exhibit greater anticipatory coarticulation, counteracting the harmony
process (Mitra et al., 2023). This suggests that coarticulatory resistance serves as a stabilizing
force in maintaining phonological distinctions.

Taken together, these findings contribute to a broader understanding of how phonetic
constraints shape phonological structure. The cross-linguistic perspective underscores the role
of coarticulatory resistance in maintaining phonemic contrast, supporting models that integrate
articulatory constraints and perceptual dynamic.

Beddor, P. S., McGowan, K. B., Boland, J. E., Coetzee, A. W., & Brasher, A. (2013). The time
course of perception of coarticulation. The Journal of the Acoustical Society of America,
133(4), 2350-2366.

Dutta, 1., Redmon, C., Krishnaswamy, M., Chandran, S., & Raj, N. (2019). Articulatory
complexity and lexical contrast density in models of coronal coarticulation in
Malayalam. Proceedings of the 19th International Congress of Phonetic Sciences.

Fowler, C. A. (1984). Segmentation of coarticulated speech in perception. Perception &
Psychophysics, 36(4), 359-368.

Mitra, A., Krishnaswamy, M., & Dutta, 1. (2023). Coarticulation and contrast in a vowel
harmony system: Coarticulatory propensity in Khalkha Mongolian V-C-V sequences.
Proceedings of ICPhS 2023.
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Intensity and fo enhances phonological length contrast in Italian
Sankhadeep Ghosh, Indranil Dutta
Jadavpur University

Previous studies have shown that while duration is the primary cue for phonological
quantity contrasts (Zmarich et al., 2011), acoustic features, such as amplitude, fundamental
frequency (fo), and voice quality of the surrounding vowels, often co-vary with duration
(Payne, 2006).In Italian, duration plays a key role in predicting phonological length
(Esposito & Di Benedetto, 1999; Benedetto & De Nardis, 2021b,a).

In our study, we corroborate the findings on duration in Italian based on data from
the GEMMA corpus (Di Benedetto & De Nardis, 2022). However, we note several
instances where singleton and geminate consonants exhibit overlapping durations.
Specifically, singletons with durations comparable to those of geminates, and vice-
versa are found in the the GEMMA corpus. In this study, we investigate how
phonological length is cued when duration ceases to be the dominant cue in Italian. We
find that in such cases, amplitude becomes the most crucial cue, followed by
fundamental frequency, in the acoustic manifestation of phonological length
irrespective of the vowel environments.

GEMMA corpus of Italian language consists of singleton and geminate pair of five
manners of artic- ulation categories, namely stops (/p/, /t/, /k/, /b/, /d/ and /g/),
affricates (/dz/, /A/, /ts/ and /U/), fricatives (/t/, /v/, /s/, /z/ and /S/), liquids (/1/,
/r/ and /1/), nasals (/m/, /n/, //) and glides (/j/ and /w/) in a symmetric intervocalic
environment of vowels /a/, /i/ and /u/. So, the template for every instance recorded
was of Vi C(:)V2, where Vi and V; are the same vowel. This data was collected from
six speakers, three males and three females. For this study we excluded the segment
which have only singleton (/z/) or only geminate instances (/S/, /n/ and /@//). Likewise,
we also excluded the glides (/j/ and /w/) since they do not exhibit contrastive length.

Out of 1,832 samples, we found 392 samples that exhibit overlapping durations (See
Figure 1). Four instances of overlapping nasal consonants (two instances for each /m/
and /n/) were excluded due to their very low occurrence rate. The remaining 388
instances were used as the dataset for the present study. The distribution of manners of
articulation within this dataset is as follows: 67 instances of stops, 98 fricatives, 176
affricates, and 47 of liquids.

Our findings show that the V| nucleus intensity of affricates is higher in geminates
than in their singleton counterparts (p = 0.03441). A similar pattern is observed for
liquids, where the intensity at Vi offset is significantly higher for geminates (p =
0.0412). These results align with the findings of Arora & Dutta (2011), who observed
that perceptually longer sounds exhibit greater amplitude. However, for stops, a
different trend is observed: the Vi offset intensity is significantly greater for singletons
than for geminates (p = 0.02199), particularly within the durationally overlapping
range (see Figure 2). For overlapping fricative segments, intensity is not a significant
cue for phonological length distinction.

fo in the following vowel is lower in singletons compared to their geminate counterparts.
Figure 3 shows the results of the fy at the onset (10%) and nucleus (50%) of V2. The p-
values for stops at these two points are 0.026 and 0.0003, respectively, indicating
statistically significant difference.

We argue that in the absence of the primary acoustic cue for phonological length
contrast — duration, as seen in Italian — secondary cues, such as intensity, display an
asymmetry across different manners of articulation (e.g., affricates, liquids, vs. stops),
thus hindering the ability to draw a generalizable conclusion. Additionally, as can be
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seen in the density plots on the left of Figure 1, geminates exhibit greater durational
variation relative to singletons. This implies greater instability of duration as a sole
acoustic cue for marking phonological contrast.
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Perceptual correlates of lexical tone in Brajbhasha
Neetesh Kumar Ojha, Shakuntala Mahanta
Indian Institute of Technology, Guwahati, Assam, India

Brajbhasha, a northcentral Indo-Aryan language, exhibits traces of tonogenesis—
historically attributed to the loss of the glottal fricative /h/ at various locations in the syllables
of the NIA cognates—Ileading to a low-tone realization [1]. The production experiments had
shown the existence of 2 tones, "Low" and "Neutral" [1]. The current study investigates the
perception of lexical tones through a controlled experimental setup using a series of pitch-
manipulated audio stimuli (words in isolation) designed to potentially simulate pitch contours
corresponding to various types of low and/or neutral tones. This research comprises two
experiments conducted on 182 participants aged 15-55 who categorized 144 auditory stimuli
(consisting of 12 initially neutral words with 11 pitch-manipulated versions of each; see Figure
1) into "Neutral," "Low," or "Unsure" responses through a categorical perception test
employing the 2AFC method [2][3]. Experiment 1 examines the interaction between the
location of /h/ deletion in the NIA cognate and the type of vowel lowering of the stimulus in
determining the participants' binary responses ('Low' vs 'Other'). Experiment 2 explores the
role of demographic variables, including age group and access to education, in lexical tone
perception. Results from the generalized linear mixed-effects [4] and multinomial logistic
regression [5] models performed in RStudio [6], wherein we examined the probability of
perceiving a "Low" tone, reveal significant findings to understand the underlying processes of
tone perception, providing new insights into its dynamics in Brajbhasha.

One common aspect in the emergence of low/falling tones in tonal languages like Chinese
[7], Vietnamese [8], and Tai [9] is the loss of the final /h/; however, the loss of /h/ in the current
study is more comparable to that of Punjabi [10][11]. The current study confirms that
Brajbhasha tonogenesis due to the loss of /h/ parallels that of Punjabi more substantially than
others. Experiment 1 (see Figure 2) in the current perception study confirms that the loss of
intervocalic and coda /h/ in NIA is responsible for the 'falling' contour as a separate tonal
category in Brajbhasha. Further, experiment 2 (see Figure 3) reveals evidence of generational
tone loss (or tonoexodus) in Brajbhasha due to the younger generation's access to education,
i.e., contact with standard Hindi-Urdu and/or English that have a dominant status in society—
similar to the tone loss in Deori [12] due to "bilingual contact" with a dominant non-tonal
Assamese language.
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Figure 2. Connection between location of /h/ deletion in NIA cognate and type of vowel
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Figure 3. Impact of access to education on perception of low tone by the participants.
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The instability of preaspiration as a cue to voicelessness: evidence from Burmese and
Italian
Chiara Repetti-Ludlow
Carnegie Mellon University

Introduction. Preaspirated segments are cross-linguistically rare, a fact which some
researchers argue is because their low acoustic salience leads to diachronic instability [1, 2].
However, it remains unclear whether preaspiration is actually acoustically instable, and if so,
what conditions this instability. Exploring this topic is complicated by the fact that
preaspiration is often contemporaneous with preceding vowels [3], meaning binary
classifications of preaspiration are not always useful. To address this issue, the present study
explores acoustic cues of aspiration (H1*-H2* and CPP), following previous on the analysis of
aspiration/breathiness concurrent with vowels [4]. The acoustic cues are measured over the
preceding vowel in two test cases: Burmese sonorant voicing and Italian stop voicing, both of
which are known to involve a period of [5, 6]. Variation in these cues are examined with
different conditioning factors, including gender, age, and prosody, with the goal of determining
whether preaspiration is instable, and if so, what conditions this instability.

Methods. Production studies were carried out with 9 speakers of Burmese and 25 speakers
of Florentine Italian. Speakers of each language were balanced for gender and age cohort
(younger = < 30; older = >30). Participants read target words which contained voiced and
voiceless sonorants in Burmese (N = 1686, e.g. [la] ‘sword’) or stops in Italian (N = 5389,
e.g. [dita] ‘fingers’) in phrase-medial or phrase-final position. Data was then annotated in Praat,
and aspiration cues (H1*-H2* and CPP) were measured over the last fifth of the preceding
vowel. Thus, aspiration was not measured with a binary classification, but instead, cues related
to aspiration were analyzed over the vowel. Finally, linear mixed-effects models were carried
out in R to examine how these cues were related to voicing and whether there was an interaction
with phrasal position, gender, and age cohort. In cases where there were significant
interactions, post-hoc tests were carried out to determine whether the interaction resulted in
voicing neutralization.

Results. In Burmese, results for HI*-H2* show an interaction between voicing and gender,
such that men have significantly different H1*-H2* based on voicing, but women don’t. There
is also an interaction between voicing and age cohort, such that older participants have
significantly different H1*-H2* based on voicing category, but younger participants don’t. For
CPP, there is an interaction between voicing and age cohort, such that older participants have
significantly different CPP based on voicing category, but younger participants don’t. These
results are illustrated in Figure 1. Turning to Italian, results for H1*-H2* demonstrate a main
effect of voicing (higher H1*-H2* for voiceless) and gender (higher for men), while results for
CPP demonstrate main effects of voicing (lower for voiceless) and position (lower finally).

Discussion. Results indicate that in Burmese, HI1*-H2* and CPP are instable as acoustic
cues. While they are significantly correlated with voicing for the older cohort, this is neutralized
for the younger cohort. Furthermore, while H1*-H2* was correlated with voicing for men, it
was not for women. This could indicate that Burmese is undergoing a change, whereby acoustic
cues to aspiration are not produced concurrently with the vowel, and women might be at the
forefront of this change, as has been found in other sound changes [7]. Meanwhile, Italian
demonstrates relative consistency with these acoustic cues, such that H1*- H2* and CPP are
both correlated with voicing, but this does not vary based on conditioning factors. Taken
together, these results demonstrate that cues aren’t de facto instable, as the same cues that seem
to be instable on the vowel in Burmese are robust in Italian. Instead, results suggest that when
cues become less stable, it provides evidence of language change, which is conditioned by
social factors.
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Figure 1. Burmese results showing interactions between voicing and gender for HI *-H2*,
and voicing and age cohort for H1*-H2* and CPP.
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Tenseness in Jiuhe Bai
Meihao Wan, Peggy Mok
The Chinese University of Hong Kong

Introduction: Bai is a Sino-Tibetan language primarily spoken in Yunnan Province, China.
Traditionally, it is considered to have a tense vs. lax register contrast in its tone system [1]. The
most well-studied phonetic features distinguishing this register contrast in Bai are pitch and
phonation type: tense tones are accompanied by nonmodal phonation which varies across
speakers [2, 3]. However, previous studies have not observed differences in vowel quality
which also plays an important role in the register contrast of other Sino-Tibetan languages,
such as Hani [4] and Yi [5]. This study aims to investigate the phonetic cues of the register
contrast in the production of Bai comprehensively.

Method: All data were collected in Jiuhe Township which belongs to Lijiang City, Yunnan
Province. In Jiuhe Bai, T1, T3, T5 are tense tones; T2, T4, T6 are lax tones. 10 native Bai
speakers participated in the experiments, all of whom were born and raised in Jiuhe. The stimuli
consisted of 14 monosyllabic minimal pairs or near-minimal pairs of the 6 lexical tones.
Participants were asked to produce them three times in a random order. Both acoustic and
electroglottograph (EGG) signals were recorded. Acoustic analysis was conducted with
VoiceSauce [6], extracting the relevant parameters for pitch, phonation and vowel quality
(H1*-H2*, H2*-H4*, H1*-A1*, H1*-A2* H1*-A3*, CPP, HNR, Energy, SHR, 0, F1, F2).

Contact quotient (CQ) and speed quotient (SQ) were extracted from EGG signals using a
MATLAB script. CQ refers to the ratio of the duration of vocal fold contact to the total duration
of one vocal fold cycle. SQ is defined as the ratio of the contacting duration to the decontacting
duration. A higher CQ indicates greater glottal constriction, indicating creaky and tense
phonation, while a lower CQ means breathier phonation.

Results: Figure 1 shows the z-scored pitch contours of the tones in Jiuhe Bai using
Generalized Additive Mixed Models (GAMM). T1 and T2 share similar pitch contours, while
T3 has a sharper slope. T4 and TS5 have the same ending, but the initial pitch of TS5 is higher
than that of T4. Figures 2 and 3 illustrate the CQ and SQ contours of different registers analyzed
with GAMM. The CQ contour of tense syllables is lower than that of lax syllables, while the
SQ contour of tense syllables is higher, suggesting a breathier phonation in tense syllables.
Figure 4 shows the formants of the tense and lax vowels at vowel midpoint. The vowels with
tense tones have higher F1 values than those with lax tones. A principal component analysis
(PCA) was conducted to reduce the dimensionality of the spectral parameters of phonation.
The first two PCs account for 59.1% of the variance in the data (PC1 = 30.7%, PC2 = 28.4%,
as shown in Figure 5). The factor correlation loading for PC1 and PC2 are displayed in Figure
6. PC1 is mostly correlated with individual harmonics, such as H4%(0.40), A1%(0.38),
H2*(0.38), H1*(0.36), PC2 is mostly correlated with periodicity and noise, such as HNR15(-
0.36), HNR25(-0.36), HNR35(-0.32), and related to spectral tilt measures, like H1-A3* (0.34),
HI1-A1%*(0.32). A mixed-effect logistic regression model was employed to evaluate the
contribution of different cues to the register contrast. Table 1 shows that the register contrast is
significantly related to all three dimensions: f0, F1 and PC1, which pertains to phonation. Based
on the magnitude of the coefficients, F1 plays the most important role in distinguishing the
contrast in Bai, followed closely by f0. Phonation plays a less important role than the two
dimensions.

Discussion: In this study, the register contrast in Jiuhe Bai exhibits differences in all three
dimensions: pitch, vowel quality and phonation. Tense vowels have higher F1 values than those
of lax vowels, suggesting a retraction of the tongue root in the language. This underscores the
instability of acoustic cues in encoding linguistics contrasts and provides insights into the
interaction of multiple dimensions in the register contrast.
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Estimate Std. Error z value Pr(>|z|)
(Intercept) -0.02509 0.05592 -0.449 0.6536

PC1 -0.30248 0.07150 -4.231 2.33e-
05***
PC2 0.01988 0.11101  0.179  0.8579
sF1_mean 0.50164 0.11023 4.551  5.34e-
06***

sF2_ mean -0.09893 0.05902 -1.676 0.0937
strF0_mean -0.46155 0.07881 -5.857 4.72e-

ko

09
Signif. codes: 0 “***’(0.001 “**’0.01 “*’0.05 0.1 "1

Table 1: Results of mixed-effects logistic
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Vocalic signals are worth strengthening, but consonants may not be
Motoki Saito', Jessie S. Nixon?
'Eberhard-Karls-Universitcit Tiibingen, *Universitiit Bielefeld

Acoustic cues within phonemic units can vary systematically, according to a variety of fac-
tors (reviewed in Nixon and Tomaschek, 2023). For example, affixes have been reported to be
associated mostly with clearer subphonemic realizations (e.g., Smith, Baker, and Hawkins,
2012; Strycharczuk and Scobbie, 2016), compared to the non-morphological counterparts of
the affixes (e.g., frees [fri:z] vs. freeze [fri:z]), presumably because they carry their own mean-
ings (e.g., Hay, 2007). However, the opposite effects of morphology on subphonemic realiza-
tions, namely shorter duration of suffixes compared to pseudo-suffixes, have also been reported
(e.g., Song et al., 2013). We propose a possible confound that may explain this discrepancy:
namely, the vocality of the segments under investigation. A difference in the production of
a vowel can lead to clearer speech, compared to a difference in a (stop) consonant, given the
same level of effort.

To test this hypothesis, German suffixes -¢ [-t] (e.g., macht [maxt] “makes”) and -er [-
5] (e.g., Arbeiter [aKbalt5] “worker”) were investigated. Both suffixes have corresponding
pseudo-suffixes, i.e. no “n-suffix counterparts (e.g., Schacht [Saxt] “shaft”; Vater [fa:t5] “fa-
ther”). All the words with these (pseudo-)suffixes were collected from a spontaneous speech
corpus with duration and articulographic recordings (Arnold and Tomaschek, 2016). Two Gen-
eralized Additive Mixed-effects Models were fitted (Wood, 2017). One model tested duration
and the other tested vertical tongue position during the word-final segment (i.e., [-t] or [-5]), as
a function of vocality, the morphological status of the (pseudo-)suffixes, and the interaction
between them. Additionally, word frequency, speech rate, and word duration were included as
covariates as well as random effects of speaker. The tongue-position model also included the
previous and following segments as random effects to take coarticulation into account.

The duration model showed significantly longer duration of the suffixal -er, compared to
the pseudo-suffixal -er, while the duration of the word-final - was not significantly different
between the suffixal and pseudo-suffixal - (Figure 1a). For articulatory realizations, the tongue
tip trajectory of word-final -er was estimated to be significantly lower for the suffixal -er,
compared to the pseudo-suffixal -er (Figures 1b and Ic). Since -er [-5] is a low vowel, lower
tongue positions indicate clearer articulation. In contrast, the model predicted no significant
difference between the tongue trajectories of the suffixal and pseudo-suftixal -¢ (Figure 1c).

These findings suggest vocalic segments are more likely to be enhanced by making them
longer in duration and by articulating them more clearly, compared to (stop) consonants. The
present study is the first to investigate phonetic enhancement effects of morphology in terms
of inherent differences in acoustic/articulatory properties of segments. We propose that some
acoustic cues can be enhanced with relatively little additional articulatory effort, while others
would require an inhibitive level of additional effort to achieve equivalent enhancement. Here
we investigated stop consonants versus vowels. The situation, however, may be different for
fricatives (Schmitz and Baer-Henney, 2024). To get to the bottom of this complex question
may require further investigation. Nevertheless, the results found here suggest the speakers
seem to adjust their speech according to such inherent differences between vocalic and (stop)
consonantal segments: vocalic cues are worth enhancing, while (stop) consonants may not be.
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Instability of contrastive phonation cue weighting: patterns of individual differences
Xiaobei Chen
University of Chicago

A key challenge in phonation research arises from the non-uniform association between
phonation types and other co-varying acoustic properties like pitch and vowel quality (Matisoff
1973; Maddieson & Ladefoged 1985; Esposito & Khan 2020). Examining individual
differences in cue weighting offers crucial insights into the nature and variability of phonation.
This study aims to address two previously understudied issues: (i) speaker-specific patterns
in phonation cue weighting, and (ii) the temporal dynamics of tense and lax phonation
contrasts within vowels in Hani (Y1 branch, Tibeto-Burman).

Background. The two-way phonation contrast in Yi languages has been broadly
documented as creaky vs. modal voice (Kong 1996; Zhu & Zhou 2008) or tense vs. lax from a
typological perspective (Kuang & Keating 2014; Keating et al. 2023). While previous literature
has reported group-averaged cue weighting patterns across languages, they have rarely
explored individual variation within a speech community, particularly in terms of how
phonation contrasts unfold over a vowel’s temporal course.

Experimental method. The data presented in this paper were collected through on-site
fieldwork in Qimaba, China (22°10°N, 102°50’E). 40 native Hani speakers (F22, M18)
participated in the production experiment, ranging in age from 25 to 66 (mean = 48.75). The
word list comprised 21 minimal pairs of frequently used monosyllabic words with a CV
structure, featuring two phonation types (tense and lax), two tones (33 and 21), and six vowels

(a,1,u, ¢ 0,%), €.2. ‘early’/ngzl/ and ‘many’
/na2l/. Additionally, nine filler words were included, which shared similar consonants and

vowels as the target tokens but carried a high tone 55, e.g. ‘injured’ /nadd/. During the
translation task, the experimenter orally elicited each word in Chinese in a randomized order.
Participants were then required to translate each word into Hani and repeat it four times while

being recorded . In total, 8160 tokens were collected (51 words x 4 repetitions x 40 speakers).

Data analysis method. Acoustic parameters are extracted using VoiceSauce (Shue et al.
2011) at Ims intervals throughout each vowel, including f0, vowel formants, vowel duration,
phonation cues such as HI1*, H2*, HI*-H2*, H1*-A1*, H1*-A2*, and H1*-A3*. Raw data is
temporally and z-score normalized within speakers (Lobanov 1971), with a principal
component analysis (PCA) performed on phonation measurements to reduce dimensions.
Generalized additive mixed models (GAMMs) are then employed to capture the dynamic
trajectories of these cues. On this basis, cue weights are quantified as coefficients from mixed-
effects logistic regression and discriminant analysis (Shultz et al. 2012). Finally, k-means
clustering is applied to identify patterns of individual differences in phonation cue weighting.

Sample results’. As examples, we present data from a 53-year-old female speaker (F53)
and a 48-year-old male speaker (M48). They both produce lax vowels with higher H1*-A1%*
and H1*-H2* values. However, as shown in Figure 1, F53 displays a relatively delayed
phonation distinction, while M48 differentiates tense and lax properties at vowel onset, with
the contrast merging after time point 6. Regarding pitch, Figure 2 reveals that for F53, lax
syllables tend to have higher f0, whereas M48 produces tense ones with a slightly higher f0.
Figure 3 illustrates that M48’s vowel space is more affected by phonation, with a decrease in
F2 for back vowels in tense contexts and a reduction in F1 for the high-mid vowel /e/ compared

! The words were not produced in frame sentences because this study serves as a baseline for a larger project
on prosodic effects.

2 This is a new work in progress, with data analysis expected to be completed by May 2025.



to /e/. In contrast, F53's vowel qualities remain stable across phonations, except that /o/ is
pronounced higher and more retracted than its lax counterpart.

Discussion. This case study reveals notable individual differences in the timing and extent
of phonation distinctions, as well as in cue weighting strategies. These findings highlight
speaker-specific realizations of phonation contrasts and suggest possible trajectories for sound
change. To further explore these variation patterns, a cluster analysis will be conducted using
data from all 40 participants. Potential challenges include (a) interpreting the clusters in
relation to sociolinguistic factors and (b) selecting appropriate parameters to describe and
cluster dynamic data.
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Labiodental and interdental fricatives in Jordanian Arabic speakers with class I11
malocclusion: an acoustic analysis
Aziz Jaber

This study examines the acoustic properties of labiodental and interdental fricatives (/f, 6,
0, 0°/) in Jordanian Arabic speakers with Class III malocclusion compared to those with normal
occlusion. It focuses on frication duration and center of gravity (COG) in CVVC sequences
with long vowels (/a, 1, 7/). The study included 28 participants—14 with Class Il malocclusion
and 14 with normal occlusion—balanced for gender. Speech data were analyzed using Praat,
and statistical analysis was conducted in SPSS (version 27.0) using Two-way Multivariate
Analysis of Variance (MANOVA) and repeated measures tests.

Results showed significant differences between groups. Frication duration for voiced
interdental fricatives (/9, 0%/) was significantly longer in Class III individuals (M = 125, SD =
49.076) than in controls (M = 104, SD = 23.399), F(1, 620) = 16.713, p < 0.001. Voiceless
fricatives (/0, /) also had longer durations in Class III participants (M = 171, SD = 70.61) than
in controls (M = 160, SD =41.195). The significant effect of voice and occlusal classification,
F(2, 620) = 172.064, p < 0.001, underscores airflow disruption due to mandibular protrusion.

For COG, voiceless fricatives (/0, f/) had significantly lower values in Class III malocclusion
(M =2417, SD = 1746.46) than in normal occlusion (M = 5097, SD = 2395.97), indicating a
posteriorized tongue position (F(1, 620) = 114.005, p < 0.001). Conversely, voiced fricatives
(/0, 0%/) showed higher COG values in Class III individuals (M = 373, SD = 340.589) than in
controls (M = 254, SD = 59.381), F(2, 620) = 832.504, p < 0.001, suggesting articulatory
instability.

Repeated measures analysis revealed no significant effect of vowel environment on frication
duration or COG (p > 0.05). Class III participants consistently exhibited longer frication
durations and lower COG averages than controls across all vowel contexts.

These findings highlight the articulatory challenges caused by Class III malocclusion,
particularly its effects on airflow, tongue positioning, and fricative production. The results
emphasize the need for interdisciplinary collaboration between orthodontists and speech-
language pathologists to address speech distortions effectively in individuals with Class III
malocclusion.



Workshop: Prosody in Languages of the Middle East

- Talks -
Acoustic correlates of stress in Central Kurdish
Azad Mohammadi,
University of Tehran

This study investigated phonetic stress and its acoustic correlates in the Central Kurdish
(CK), focusing on how stress manifested through acoustic parameters like duration, pitch, and
intensity in two-syllable and three-syllable words. Stress, characterized by higher pitch, greater
intensity, longer duration, and more peripheral vowel quality, makes certain syllables more
prominent. Previous studies highlighted various parameters as stress indicators, with duration
being the most reliable, although different languages utilize these acoustic correlates
differently.

Research on stress-accent languages shows that pitch accents are often confined to syllables
bearing primary stress. Unaccented stressed syllables are distinguished by longer duration,
greater amplitude, and fuller vowel quality. CK, a major dialect of Kurdish, features an eight-
vowel system and a characteristic stress pattern. Primary stress typically falls on the stem-final
syllable, though this can shift with different affixes. CK exhibits a binary alternating stress
pattern, with primary stress on the final syllable and secondary stress on alternating syllables
from right to left. Previous studies indicated that loudness and duration were primary phonetic
cues for stress in CK, though these studies were based on auditory perception rather than
precise acoustic measurements.

An acoustic study was conducted with ten male native CK speakers from Marivan,
Kurdistan Province, Iran, aged 25 to 48, with educational levels ranging from B.A. to Ph.D.
Test materials included two-syllable, three-syllable, and four-syllable words in carrier
sentences. Each sentence was read twice, yielding 996 tokens. Data were recorded in a quiet
environment, with speakers instructed to read naturally at a normal rate. The recorded data
were analyzed using Praat with a sampling rate of 22050 Hz in mono wave format. Each target
word was manually segmented, labeled by syllable position, and analyzed to extract parameters
such as duration, pitch features, and intensity. These parameters were categorized by stress
type and syllable position in Excel and analyzed using R software.

In two-syllable words, both stress type and syllable position had a significant effect on
syllable duration; also, the interaction between syllable position and stress type was significant.
This interaction highlighted the complex interplay between these factors, while in three-
syllable words, stress type and syllable position independently affected duration without
significant interaction.

Pitch variation, including max FO, min F0, and mean FO, consistently showed higher values
in stressed syllables, underscoring their prominence. The effect of stress type on pitch features
was significant across the different syllable structures, with syllable position also playing a
critical role, especially in two-syllable words. In three-syllable words, a significant interaction
between stress type and syllable position was observed for max FO, min FO, and mean FO,
indicating a more complex relationship in longer words.

Mean intensity, representing the average loudness, significantly differed between stressed
and unstressed syllables. Stress type and syllable position both affected mean intensity, with
significant interaction effects in both two-syllable and three-syllable words. This interaction
suggested that the influence of stress type on mean intensity varied depending on syllable
position.

These findings underscored the importance of considering both stress type and syllable
position in the prosody of Central Kurdish. The study provided insights into the prosodic
features of Kurdish and their parallels in other languages, contributing to our understanding of



linguistic variation and phonetic characteristics across different linguistic contexts. By
highlighting the interaction between stress type and syllable position, this research emphasized
the nuanced and multifaceted nature of stress in the Kurdish language.
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Comparison of declarative and interrogative intonation in Shughni
Sofia Sedunova
Higher School of Economics, Russia

According to the Strong Universalist Hypothesis, pitch rises signal questions and pitch falls
signal statements [1, 2], and according to the Nuclear Tone Hypothesis, the distribution of
contour types over functions is language-specific, determined by the grammar, and arbitrary
[3]. Support for the latter is found in Chickasaw [4]: question Intonational Phrases (IPs) in
Chickasaw carry a final L% boundary tone, which contradicts the form-function relation on
which the Strong Universalist Hypothesis is built. Moreover, different types of questions may
also have different types of pitch patterns, even within the same language. In English, for
instance, although polar questions speakers normally use rises, wh-questions may be
pronounced with a declarative intonation, namely with a final fall [5]. According to the
Functional Hypothesis proposed by Haan (2001), the intonational properties of questions will
be more salient in the absence of lexical and/or syntactic markers.

Shughni is an Iranian language (<< Indo-European) spoken by ca. 100,000 people in the
Pamir Mountains. Notably, a thorough examination of Shughni intonational patterns is absent
from all previous works. According to Edelman & Dodykhudoeva (2009: 792), declarative
sentences are marked by a low phrasal tone, while questions are marked by a high boundary
tone. On the other hand, Olson (2017: 35-37) notes that content questions begin with the high
tone falling during the utterance, and the tone in yes/no questions (marked by the particle =o)
has a peak at the verb and then drops at the question marker.

The present study focuses on the intonational contours of three types of constructions: polar
questions, wh-questions and statements using the Autosegmental-Metrical framework [9]. The
analysis was conducted based on semi-spontaneous speech data collected via various
interactive tasks. This exact methodology has been chosen as a better alternative to studying
the intonation of natural speech; it was argued that conversational intonation typically has a
richer inventory of boundary tones and pitch accents and has more variation in phrasing than
reading intonation [10]. Data were collected from 18 native speakers of Shughni. The results
showed that the final boundary tone is low (L%) in both questions and statements. Moreover,
the typical contour associated with both constructions starts at the high (H*) level. However,
polar and wh-questions differ in nuclear pitch accent types: the nuclear pitch accent in polar
questions is bitonal with an early rise (L+H*), while in wh-questions it is mostly monotonal
high (H* or |H*). These types are phonetically most transparent in question IPs where the final
boundary tone is L% [4]. In statements, the nuclear pitch accent is L*, indicating that statements
are characteristically marked by a low nuclear pitch accent that falls on the final syllable of an
IP (see Figure 3). The placement of the nuclear pitch in wh-questions depends on the
positioning of the wh-word (see Figure 2). In polar questions, the word to which the question
marker is added receives the final pitch accent, and the most prominent word in an IP receives
the nuclear pitch accent (see Figure 1). The question particle itself remains unstressed and
serves as a point at which the pitch falls to the final low boundary tone originates. The lack of
significant differences between the two question constructions is due to the presence of wh-
words in wh-questions and the question particle in polar questions, respectively. That is to say,
the usage of semantic and morphological cues makes the prosodic correlates in questions less
efficient.

Taken together, the results indicate that in Shughni, boundary tone does not help to
distinguish between the two question constructions and the statements, which is not surprising
considering the additional question markers present in both question constructions. The
question types are distinguished by nuclear accent types and their placement. And a statement
sentence is pronounced with a low nuclear pitch accent that marks the final word of an



Intonational Phrase. Evidently the results of present work contradict the previous analyses of
intonation patterns in Shughni. In particular, no “slowly rising and immediately falling
intonation” in declarative constructions, as predicted by Olson (2017: 35-37), was observed.
A further step, which must be left for future work, would be to investigate the intonational
contours of another question construction, especially those that miss any question markers.
That would allow one to determine whether there is a specific interrogative intonational pattern
that marks the question constructions along with the morphological elements.
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Prosodic phrasing and its relation to syntax in Farsi
Samaneh Darighgoftar!, Frank Kiigler!, Gerrit Kentner!-
!Goethe-University Frankfurt, ’Humboldt-University Berlin

This paper reports on the syntax-prosody mapping in Farsi, with a focus on prosodic
grouping and its relation to syntactic constituent structure. In various languages, prosody has
been shown to have the potential to disambiguate syntactically ambiguous structures. However
the disambiguating potential of prosody is by no means universal (Kentner & Féry 2010) [1],
as the phonological means that languages have at their disposal to map syntax onto prosody
differ widely across languages (Féry 2017) [2].

In Farsi, morphological words bear prosodic prominence on the final syllable (Rahmani et
al. 2018) [3]; words are grouped into accentual phrases (AP) usually exhibiting a rising L-H
pitch contour (Sadat-Tehrani 2007) [4] with a high boundary tone H% on the right edge when
in non-final position, and a falling contour in sentence-final position (at least in declarative
sentences). The number of words grouped into APs depends on their syntactic function, with
(lexical) arguments or modifiers projecting their own AP, i.e., APs may contain several
morphological words, in which case the word-level prominences of non-AP-final words are
prosodically demoted (Rahmani 2018) [5]. The scaling of the L-H patterns has been shown to
be sensitive to information structure: most importantly, in post-focal position, the rising
contours for the APs are significantly compressed (post-focal compression; Rahmani et al.
2018). Other than in intonation languages like English or German, however, no clear effect is
observed on the focused constituent itself. In this respect, Farsi resembles South Asian
languages like Hindi (Khan 2016, Patil et al. 2008) [6,7]. Here, we examine whether and how
Farsi prosody reacts to syntactic constituent structure.

To this end, we compare ambiguous coordinate structures with three and four names (Table
1) (experiment modelled on the example of Wagner 2005 [8], and Kentner & Féry 2013 [9]).
The structures were presented in written form with parentheses around grouped constituents
for disambiguation. 11 native speakers of Farsi (4f, 7m) were asked to read out the coordinate
structures in different grouping conditions. All sentences were read twice, once with the
coordinator “-0” (used in more familiar registers), once with the more formal coordinator “va”.
These coordinators differ in terms of their association with either the left conjunct (enclitic “-
0”) or right conjunct (proclitic “va”). Pitch contours and duration values were extracted with
praat (Boersma & Weenink 2025) [10] and compared among the different coordination
structures. The results (Fig 1) show that the prosodic parameters clearly react to the different
syntactic groupings. Most conspicuously, names at the end of groupings are lengthened and
show a higher pitch excursion of the rising L-H contour relative to the baseline without
grouping. Conversely, names at the beginning of groupings are significantly shortened and
show a compressed pitch range. Moreover, names outside of groupings are slightly lengthened
relative to the baseline. The results are largely in line with predictions from, and interpreted in
terms of, the Proximity/Similarity model proposed in Kentner & Féry (2013) [9] for German
and English. Even though the prosodic system of Farsi differs significantly from these
intonation languages when it comes to the expression of information structure, the prosodic
rendering of syntactic constituent structure in the different name groupings is in many respects
comparable.



1 N1N2N3 Mari and Mali and Nura s s le s
2 (N1 N2) N3 (Mari and Mali) and Nura g5 (e sl
3 N1 (N2 N3) Mari and (Mali and Nura) (s 5 o) 5o
4 N1 N2 N3 N4 Mari and Mali and Nura and Nilu sl s s
5 (N1 N2) N3 N4 (Mari and Mali) and Nura and Nilu A58 5 (e 560l
6 (N1 N2 N3) N4 (Mari and Mali and Nura) and Nilu A (s sk s
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8 N1 (N2 N3 N4) Mari and (Mali and Nura and Nilu) (sl 518t g le) 5o ke
9 (N1 N2) (N3 N4) (Mari and Mali) and (Nura and Nilu) (s 5108 5(e s
10 N1 (N2 N3) N4 Mari and (Mali and Nura) and Nilu s (st s he) sk

Table 1. Experimental conditions as presented in Farsi script (vight) with grouping
indicated by parentheses. English translations in the middle.
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Figure 1. Left panel: mean pitch contours for left-branching (top), right-branching (middle),
and symmetrically branching structures (bottom). Right panel: duration of the four names in
left-branching (top), right-branching (middle), and symmetrically branching structures
(bottom) relative to the duration of the baseline (set to zero for each name).
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When sentence prosody overrides word prosody: calling contour in Persian
Cong Zhang,
Newcastle University

One of the core issues in prosody research is the interaction between word and sentence
prosody [1]. In tonal language research, extensive research has explored whether lexical tones
can be overridden by intonational tunes. Different types of intonational boundary tones have
been identified: some modify lexical tones without neutralising tonal contrasts (e.g. floating H
boundary tone in Tianjin Mandarin’s syntactically unmarked polar question intonation [2],
[3]); some add to the lexical tones (e.g. additional L boundary tone in Tianjin Mandarin calling
contour [2], [4]); and some almost neutralise tonal contrasts (e.g. additional H boundary tone
in Cantonese question intonation [5]). However, no intonational tune fully overrides the lexical
prosody. In Persian, word prosody has been described using various terms, including word
stress [6], word prominence [7], and pitch accent [8].Despite these terminological differences,
most studies agree that prominence typically falls on the final syllables of most words,
primarily manifested through pitch. This then raises the interesting question: can sentence
prosody override lexical prosody in Persian?

Calling contour, also known as chanted calls, vocatives, or vocative chant, is an
intonational tune that has received considerable cross-linguistic attention. Many languages (see
[2, p. 180] for review) have a typical intonation contour as in (1), though transcription varies:
some transcribe the flat lasting high as a H(Sust)% boundary tone, e.g. [9], others as 'H-H%,
and some as a 'H% alone.

In English, the canonical calling tune consists of an initial L, followed by a H* associated
with the stressed syllable, and a final lower !H [10]. When a name has an initial stress, the L is
deleted, as shown in (2). In Bengali, for names longer than four syllables, the pitch
downstepping can begin at various locations, including the antepenultimate, penultimate, or
final syllable [11]. In Dutch, the fall can even include several levels of distinct downward steps
[10]. Calling contour in Japanese, a pitch accent language, does not override the pitch accents
from what has been reported in [12].

/\\ L H* 'H H* 1H
(1 (2)

Re be cca Jon ny

Persian calling contour has been mentioned in a number of sources describing Persian
word prosody. [13] and [14] present comprehensive phonetic and phonological analyses
respectively. However, [13] was published in Persian so it is not accessible to the wider
research community; [14] studied the calling contour with a quadri-syllabic name, concluding
that it has an intonational pitch accent L+H*, an AP high boundary tone h, and a L% boundary
tone. The h AP tone in Persian is the equivalent of a sustained H tone or a !'H in some other
languages.

This study aims to (1) investigate the interaction between word and sentence prosody in
Persian and (2) provide further acoustic evidence for the tune-text association in the Persian
calling contour. Audios from a male native Persian speaker, recorded using the Awesome
Voice Recorder [15] at a 44.1k Hz sampling rate and a 256 kbps bit rate, were used for the
illustrations. Figures 1 clearly shows that all names with a statement tune in the left panes carry
a word-final pitch accent. However, in the right panes, the calling contours consistently exhibit
an f0 peak at the end of the first syllable regardless of how many syllables there are, indicating



a significant shift in f0 contours. Notably, no trace of word-level prosody is preserved in the
calling contours.
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Figure 1: statement tune (left) and calling tune (vight) with different numbers of syllables in
Persian
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The intonation of polar questions in Syrian Arabic
Malek Al Hasan, Shakuntala Mahanta
Indian Institute of Technology Guwahati

Cross-linguistically, it has been widely agreed that polar or “yes/no” questions are
intonationally cued by a high/rising pitch in the utterance, most commonly on the terminal part
of the pitch contour [1], [2], [3]. This is the general observation that is considered in the
grammatical function of intonation. However, there might also be some other features that are
not observed in other languages or dialects of a similar language. In this paper, we explore the
intonation of polar questions in Syrian Arabic (SyrA) by looking at the distribution of the rise
on the final word or on an earlier position.

[4] argued that polar questions in SyrA are characterized by initial low tone L and a rise in
pitch movement to a higher-level tone and that the nuclear accent, in many cases, is on the
verb, not on the last content word. In order to investigate this further, an experiment was
designed that systematically shifted the position of the focused word in the utterance and,
therefore, of the intonation nucleus.

Following [5], we established appropriate contexts by embedding the test sentences in short
dialogues. 18 question utterances of short polar questions (one Accentual Phrase AP each)
representing two focus conditions (early nucleus & late nucleus) were recorded by 8 (4 males
and 4 females) native speakers of SyrA. The location of stress in the final word was
systematically varied to have three different stress positions (penult, antepenult & ultima) to
figure out whether the final upstep in the FO contour is aligned with the stressed syllable of the
final word (prominence-lending) or with the utterance-final syllable regardless of the stress
position in the word (edge-marking).

The analysis of the data reveals the occurrence of two different pitch contours based on
differences in the placement of the focused word in the question. The general shape of the two
contours would be the ones stylized in Fig. 4. In both early- and late-nucleus utterances, the
rise in the pitch always starts from the stressed syllable of the focused word, regardless of the
stress position of the final word. All questions were uttered with one accentual phrase (AP), a
bitonal pitch accent, a high AP phrase accent (Ha), and a high boundary tone H%. The shape
of the nuclear pitch accent and the alignment of the starred tone differ according to the position
of the stressed syllable in the word. A schematic representation of pitch accent alignment with
the stressed syllable of the focused word is presented in Fig. 3.

One main difference between the two focus conditions is that the rise in the pitch was
observed to be gradual in late-nucleus utterances, unlike the steep rise that occurred in early-
nucleus utterances. More importantly, the utterance in Fig. 2c is uttered with a late nucleus and
the stress in the final word (the focused item) is on the final syllable (the ultima), resulting in
a tonal crowding.

The placement of the final stress (ultima) in late-nucleus questions (Fig. 2¢) is realized on
the same syllable [ 7a:d] of the focused word [mu ra:d]. We have three targets here: (1) the
nuclear pitch accent (L+H*), (2) the AP phrase accent (Ha), and (3) the IP boundary tone
(H%), all competing for alignment with the same segmental material. This results in tonal
crowding since all three tones (L+H*, Ha & H%) are realized within the same syllable. Thus,
the whole rise pitch movement is realized on this final syllable. The nuclear pitch accent is
usually a delayed peak (rise) followed by a complex boundary tone analyzed as L+H* Ha L%
tune.

The fact that the step-up in pitch on the ultimate syllable of the question can appear on an
unstressed syllable supports the analysis that this rise is a non-prominence lending pitch
movement, i.e., not a pitch accent, but a boundary event occurring at the right edge of the
question. The nucleus is more prominent than the others, and it can have any of the two pitch



accents (L*+H) or (L+H%*). The results indicate that the intonation of polar questions is
intricately linked to the position of the nucleus and the stress patterns of the final word,
revealing a complex interplay between focus, stress, and intonation. The findings align with
Lebanese Arabic [6] and Egyptian Arabic [7], but notable differences are Moroccan Arabic [§],
which stands out with a clear rise-fall nuclear contour, and Tunisian [8] with a rise-plateau
contour.
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Figure 1. Early nucleus polar questions with three stress positions of the final word.
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Figure 2. Late nucleus polar questions with three stress positions of the final word.
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Acquisition of Levantine Arabic word stress in 3- to 5-year-olds
Summer Abdalla, Angeliki Athanasopoulou
University of Calgary

Children developing fixed-stress languages are already insensitive to stress in perception by
9 months [1], while the shape of the word and the location of stress in children’s initial
productions (2-3 years) depend on the type of stress system they develop as well as the maturity
of their phonological domains [2-4]. Arabic is a quantity-sensitive stress system with
predictable stress (on the rightmost trochaic foot) but variable stress location (depends on the
moraic structure of a word) [5]. Adult speakers of the language are not as sensitive to stress as
speakers of unpredictable stress languages [6-7], but we have very limited information about
L1 acquisition of Arabic, as the research has primarily focused on L2 acquisition (with the
exception of a few production studies [8-9]). In our study, we test the perception and production
of nonce and real words in children learning Levantine Arabic as their L1 in the diaspora
(Canada) and in native adult speakers of Arabic to explore which components of the Arabic
stress system develop in 3 — 5-year-olds.

We tested 19 children and 33 adults in a word-learning task where participants help a
character practice their Arabic words, some of which they know (20 real words) and some they
have not heard before (10 nonce words). Their task is to listen to the word the character says
(3 repetitions) and indicate if they produced them OK, and then to produce the word
themselves. We constructed nonce trisyllabic words that should be stressed on the first, second,
or third syllable. We recorded these words produced with the correct stress, and with incorrect
stress on the other two syllables. We also used real words as control and filler items and those
were correct [sa. fii.ni] ‘ship’, with wrong stress [ba. taa.taa] ‘potato’, or with a segment error
['sa.ma.t/ki] ‘fish’.

PERCEPTION: Adults and children were not sensitive to differences in the stress location
for the nonce words (adults: d’ = -0.367; children: d” = -0.197) while for real words children
were also not sensitive (d” = 0.745), but the adults were (d” = 1.0727). In general, both groups
judged nonce and real words with stress errors as correct with equally high rates, but the effect
was not the same for all the stress locations and word forms.

PRODUCTION: Adults and children were highly accurate in producing stress for the real
words. In nonce words, we found lower accuracy in both groups that was not symmetrical
across all the stress locations. Interestingly, children often modified the word form to fit the
stress location they heard in the stimulus instead of moving the stress to the correct location.
E.g., the nonce word [dabatabt] was produced as [ 'tab.ba.tab] and not as [da.ba. tabt]; the nonce
word [ditabnuk] was produced as [ ti:.dab.nuk] and not as [di. tab.nuk]. Words of the form
CV(C).CVC.CVC were the hardest for the children, as they were only produced correctly if
the stimuli had the correct penultimate stress. This possibly indicates that words with multiple
heavy syllables are still difficult to handle. Words CV.CV.CV were highly accurate if the
stimuli were stressed on the antepenult (correct) or penult. For both word forms, final stress in
the stimuli led to incorrect productions of final stress with no modification of the word form to
fit with the stress. This might indicate that the distinction between stress and final lengthening
is interfering with children’s production. Finally, CV.CV.CVCC were the easiest as children
produced them with correct (final) stress. This is the only structure where we see the deletion
of the coda when the stimuli are stressed on the antepenult, which points to some knowledge
about the role of the coda in the moraic structure of the word and the extrametricality of the
word-final coda.

Overall, we found that children who develop Arabic as their L1 demonstrate an
understanding of the role of mora and syllable structure in their stress system, in line with the
developmental patterns we see in other languages [2-4].
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Some observations on prosody-driven phonological phenomena in the Jibbali/Shehret
dialect of al-Hallaniya (Kuria Muria archipelago)
Giuliano Castagna
Beijing Normal University

Jibbali/Shehret is one of the six pre-literate and endangered Modern South Arabian
languages (MSAL), a subgroup of Semitic, the others being Mehri, Soqotri, Harsusi, Hobyot
and Bathari. Jibbali/Shehret is spoken in the coastal towns and adjacent mountainous areas of
Dhofar, in southwest Oman, as well as on the island of al-Hallaniya (Rubin 2014: 3).

A preliminary study (Castagna 2018) in the insular variety of this language, based on a
number of recordings from the early 1980s and 2017, suggests that utterance stress has a role
in the occurrence/non-occurrence of some phonological phenomena which can be thus
summarised:

1) Non etymologically motivated gemination of consonants
2) /il/ > [il:]
3) /k/ > [g]

Firstly, some consonants tend to become geminate when in a prosodically strong position
within an utterance, that is, where speakers resort to utterance stress to convey emphasis.
Secondly, by the same token, the cluster /il/, and probably also other clusters involving a high
vowel in the adjacency of /1/, does not undergo the well documented shift /I/ > [] (Johnstone
1981: xiv; Rubin 2014: 26). Rather, /I/ becomes geminate. Conversely, a weak prosodic
position within an utterance causes the so-called “emphatic” velar stop /k/, normally realised
as [k’], to shift to a voiced velar plosive [g]:

1) gahat ah-hoggolt
come.ashore.PRF.3.F.SG DEF-Ring.F.SG. (Castagna 2018: 119)

2) ber  rt3f-én n-kos silldb
already arrange.PRF-1.CPL 1.CPL-find.IMPV rabbit.fish.M.SG. (Castagna 2018: 134)

3) sod Sagdorém Se
fish.M.SG. in barrel. M.SG. PR.3.M.SG.

In light of the above, this presentation aims to illustrate data from al-Hallaniya
Jibbali/Shehret, contrast it with the state of affairs in mainland dialects of the same language,
and provide some general typological remarks.
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Adding an Arabic-English corpus of recordings for prosodic analysis to the OMProDat
database
Mohammad A. S. Bani Younes', Daniel Hirst>, Wael Zuraiq®, Rasheed Al-Jarrah*, Bara'ah
AlAbabneh!
Al al-Bayt University, ’Laboratoire Parole et Language, CNRS & Aix-Marseille University,
Aix-en-Provence, >Hashemite University, *Yarmouk University

In the past, the prosody of spoken Arabic has gained little attention, as most previous studies
were impressionistic, usually based on the British tradition of intonation analysis (see Bani
Younes, 2020). Recently, there has been a growing body of research on different aspects of
Arabic prosody using modern software, such as Praat (e.g., AlZaidi, 2019; Alzaidi, et al., 2023;
Kelly, 2023; Bani Younes, et al (in press)). Despite this progress, there remains a scarcity of
studies comparing Arabic prosody with that of English, whether L1 English or L2 English. One
possible reason for this gap might be the lack of a bilingual spoken corpus containing the same
data read by the same speakers.

One existing corpus that contains the same texts read by the same speakers in L1 and L2 is
the open multilingual prosodic database (OMProDat, Hirst, et al 2013), which currently
contains the same recorded texts in seven languages (English (UK), French, Korean, Mandarin
Chinese, Finnish, Cantonese, and Persian), and also contains recordings of L2 English read by
native speakers of French, Mandarin Chinese and Persian (Taheri-Ardali & Hirst 2022). The
corpus uses the same texts originally used in the Eurom1 corpus, developed as a resource in
the European SAM project (Chan et al 1995).

However, the Arabic language had not yet been included in this database. In this paper we
describe the contribution of Arabic (L1) and English (L2) recordings from Jordanian speakers
to the OMProDat corpus, expanding the OMProDat database to include Arabic as the eighth
language in this corpus. Thus, four of these languages will have the same texts read by native
speakers in their L1 and L2 languages, enabling direct prosodic comparisons across all or some
of the languages. In particular, we intend to compare the prosody of recordings of the same
texts between L1 Arabic, L2 English (by Arab speakers), and L1 English (by native speakers
of British English).

Consequently, ten Jordanian Arabic speakers (5 female & 5 male) recorded 40 English 5-
sentence paragraphs (and their Arabic translation). The five sentences in each paragraph are
thematically connected. Participants were first briefly informed of the corpus purposes, and
then they read and signed the information sheet and the consent form. The English paragraphs
were translated into Arabic, adapting the texts to Arabic culture by changing some terms
unfamiliar to Arabs. Then, speakers were asked to read the 80 paragraphs (40 English & 40
Arabic). The English and Arabic texts were recorded separately on long sound files with Zoom
HS (sampling rate of 44100Hz 16 bit) and Shure WH20 headset microphone.

Then, TextGrids in Praat were created for each long sound file. Each of the 40 texts in each
TextGrid was labelled with the text code (e.g., t01, t02, etc.). We ended up with L1 Arabic and
L2 English recordings and TextGrids for the same texts read by the same speakers. This corpus
(the recordings, TextGrids, and transcripts) is now free to download by researchers interested
in studying the intonation, prosody, or any linguistic aspect of L1 Arabic and L2 English
spoken by Arabs.

All collected data were transcribed twice (in orthography and in IPA). An example of the
five-sentence paragraphs is provided in (1) below:

(1) t02

Cindi: mufkilih maS filtar ?ilmajj/mustawal maijj Sa:li: kBi:r w fajid® w binaggit’/ btigdar
tibfabli: fanni: ?i0alaba:? ?is‘s‘ubih law samahat/ huwwal joomil wahi:d ?illi: bagdar
?a¥maluh hadal ?isbu:S/baku:n fa:kir ?ilku: law Pakadtu:li ?is’s‘ijja:nih xat't'i;jjan



‘I have a problem with my water softener. The water-level is too high and the overflow
keeps dripping. Could you arrange to send an engineer on Tuesday morning please? It's the
only day I can manage this week. I'd be grateful if you could confirm the arrangement in
writing’.

Currently, the only corpus available for Arabic spoken dialects is IVAr (Hellmuth &
Almbark, 2017). Our new corpus is different from IVAr in that it is a new contribution because
it might be the first corpus containing data from L1 Arabic with their corresponding L2 English
data, which is badly needed in this field. In the full paper, we will provide additional details
about the freely available corpus and how to access it. 2
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Extended rhyme in the Shahnameh
Kirill Fessenko,
Freie Universitdt Berlin, Institut fiir Iranistik

Persian poetic meter is described as quantitative, using syllable length as the building block
for its verse patterns. However, besides syllable length, Persian is characterised by a stress
system, which is independent of its syllable length (Hosseini 2004:26). It is also understood
that although stress is determined lexically, the grouping of lexical items within a sentence
affects the placement of syllabic stress (Ferguson 1957:132). An insight we can add to this
discussion comes from the nature of rhymes in Ferdowsi’s Shahnameh.

Typically, rhyming selects for identity in the nucleus and coda (but not the onset) of the last
syllable of a word:

I'm a little teapot, short and stout,

Here is my handle, here is my spout

However, when a word is polysyllabic and stress doesn’t fall on the ultimate syllable,
rhyming has to start on the nucleus of the last stressed syllable, with identity in all following
material.

There was a young man of Nantucket.

Who went down a well in a bucket;

We can recognise this behaviour in the Shahnameh for verses where the unstressedness of
the last syllable is non-controversial, since that syllable is enclitic:

hame atas afriizad az gavhar-as ‘The fire from its (i.e., his mace’s)

PROG fire shone from jewel=its jewel was shining; its head was rubbing
the brain of the (enemy) heroes.’

hamé mayz-i pilan besawad sar-as

PROG brain-ez. heroes rubbed head=its Sh. 9.81

However, having established based on these examples that, like in English, stress placement
can pull Classical Persian rhyme further back in a line-final phonological phrase, we will show
that much larger phrasal units than clitic groups are involved in the process. For example, in
the lines below we see that the finite verb can enter into a phrasal grouping with a preceding
nominal (to which clitics are attached), its accent subordinated to that of the nominal:

k-a8 andeSe-1  gah-i U_amad, ‘So that thought of his throne came
so-that=to-him thought-ez. throne-ez. his came  to him, and (of) whether his greed and

. power would come to him.’
v-agar-§ arozo jah-i @l amadi!
and-if=to-him greed power-ez. his would-come Sh. 9.44

These extended rhymes then reveal to us some aspects of Classical Persian phrasal stress,
which overrides the stress of some words when they are grouped in a phrase with others.
Interesting questions concerning the phonology-syntax interface arise with regards to the
conditions on phrasal stress, particularly when finite verbs are involved. Previous work on
Persian meter (Elwell-Sutton 1976, Hayes 1979, Heny 1981) has not engaged with the
important role that rhyme patterns can play in determining prosodic constituency and phrasal



stress patterns in the language. This paper represents the first steps in leveraging this new data
source.
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The interaction between prosodic features and voice quality metrics in Syrian Arabic: a
pilot study
Firas Shbeeb

Department of Linguistics, Eotvos Lorand University

This pilot study investigates the relationship between prosodic features and voice quality
metrics in Syrian Arabic. The aim is to address a gap in current phonetic research by examining
how intonational patterns—specifically boundary tones and prosodic prominence—affect
acoustic measures such as jitter, shimmer, and harmonics-to-noise ratio (HNR). Syrian Arabic,
a non-tonal language with unique intonational characteristics, provides a valuable context to
test whether established prosodic—phonatory interactions observed in languages like English
also apply to Arabic dialects. The originality of this study lies in its focus on Syrian Arabic and
its systematic exploration of how phrase position and pitch accent types influence voice quality.

The study is justified by the critical role that prosody plays in conveying grammatical,
emotional, and lexical details. Prior research (e.g., Silverman, 2003; Epstein, 2003) has shown
that voice quality variations serve as reliable cues to prosodic structure. However, most
findings are based on well-studied languages, leaving a gap in our understanding of these
relationships in less explored dialects such as Syrian Arabic. Thus, this research aims to
determine whether variations in prosodic features lead to measurable changes in acoustic
parameters, offering insights into the interplay between speech rhythm and phonation.

The theoretical framework is built upon established models of phonation and prosody
(Ladefoged, 1971; Chavez Pedn, 2010; Keating et. al., 2015) and incorporates modern acoustic
analysis tools, including Praat (Boersma & Weenink, 2024) and the TOBI transcription system
(Beckman & Ayers, 1997). The methodology involved recording a single native Syrian Arabic
speaker producing 150 sentences with target words placed in various positions (beginning,
middle, and end) and across different sentence types (declarative, exclamatory, wh-questions,
and yes/no questions). Acoustic measures were extracted and analyzed using descriptive
statistics and multiple linear regression in R.

Three main hypotheses guide the study: (1) Syrian Arabic employs a common boundary
tone pattern, with falling tones in declarative and exclamatory sentences and rising tones in
wh-questions; (2) prosodically prominent words—marked by specific pitch accents—exhibit
lower jitter and shimmer due to more stable phonation; and (3) words at phrase boundaries,
particularly at the end, display lower HNR, indicating increased creaky phonation. Preliminary
findings indicate that jitter is significantly higher at the beginning of phrases, supporting the
idea that phrase onsets are more prosodically marked, while differences in shimmer and HNR,
although observable, did not reach statistical significance. Descriptive statistics and multiple
linear regression analysis also revealed that falling boundary tones (L-L%) predominate in
exclamations and statements, whereas wh-questions and yes/no questions exhibit a distinctive
H-L% pattern

Long-term objectives involve expanding the study to include a larger speaker pool and a
broader range of sentence types, thereby refining models of prosody—phonation interaction.
This pilot study lays the groundwork for future research into the acoustic details of intonation
and voice quality in Arabic dialects.

Keywords: Prosody, Syrian Arabic, non-modal phonation, intonation, phonatory
instability.

[1] Beckman, M., & Ayers, G. (1997). Guidelines for ToBI labelling (Version 3) [Manuscript].
The Ohio State University.



[2] Boersma, P., & Weenink, D. (2024). Praat: Doing phonetics by computer [Computer
program] (Version 6.4.05). https://www.praat.org

[3] Chévez-Peon, M. E. (2010). The interaction of metrical structure, tone, and phonation types
in Quiavini Zapotec [Doctoral thesis].

[4] Epstein, M. A. (2003). Voice quality and prosody in English. In Proceedings of the 15th
International Congress of Phonetic Sciences (pp. 2405-2408).

[5] Keating, P. A., Garellek, M., & Kreiman, J. (2015). Acoustic properties of different kinds
of creaky voice. In M. Wolters, J. Livingstone, B. Beattie, R. Smith, M. MacMahon, J.
Stuart-Smith, & J. M. Scobbie (Eds.), Proceedings of the 18th International Congress
of Phonetic Sciences. University of Glasgow.

[6] Ladefoged, P. (1971). Preliminaries to linguistic phonetics. University of Chicago Press.

[7] Silverman, D. (2003). Pitch discrimination during breathy versus modal phonation. In J.
Local, R. Ogden, & R. Temple (Eds.), Papers in Laboratory Phonology VI. Cambridge
University Press.



https://www.praat.org/

The correlations between different intonational patterns associated with different
sentence types within Saudi Dialects: A Cross-dialectal corpus-based Approach
Aljawharah Alzamil,

Independent Researcher

Intonational patterns have been shown to vary across Arabic dialects on a regional level [1-
2]. The previous papers showed parallel variation within a single Arabic-speaking country,
specifically in Saudi Arabic dialects, based on the first investigations of inter-dialectal
intonational variation in yes/no questions (yngs) [3] and focus utterances [4, 5], in speech
production corpus from three urban dialects (Najdi, Hijazi, and Jizani). The results revealed
variation in the intonational patterns associated with yngs and focus with dialectal differences
between the Jizani dialect on the one hand, and the Najdi and Hijazi dialects on the other. It
also showed that Jizani speakers use non-prosodic syntactic strategies to encode focus more
than others, which suggests a possible cross-dialect trade-off between prosodic and non-
prosodic strategies in Saudi dialects arguing that the three patterns found in the results are not
independent of each other, but due to a trade-off in the allocation available of prosodic
strategies for marking of yngs and marking of focus. Alongside these dialectal differences, this
paper aims to explore prosodic description observed in wh-questions using scripted and
unscripted tasks of speech corpus of three Saudi dialects.

The analysis exploits a subset of the overall corpus, using scripted dialogue [sd] data with
comparison to tokens from reading a story [sto], retelling a story from memory (ref), and free
conversation [fco]. Data were elicited using instruments adapted from Hellmuth & Almbark
[6]. Data were collected with 72 speakers of three urban Saudi varieties: Najdi, Hijazi and
Jizani, stratified by gender and age (6M/6F age 18-30 + 6M/6F aged 40-60). The qualitative
analysis of prosodic patterns is based on approx. 870 tokens.

The preliminary results show variation in observed prosodic marking patterns between
dialects, and expectedly by age and gender. These patterns are in alignment with previously
described wh-questions prosody in other Arabic dialects in which the wh-word is rise-fall [7-
9] as well as Saudi dialects [10-11]. The difference is in the nuclear contour at the end of wh-
word. The question word plays an important role regardless of its position within the sentence,
Hijazi dialect showed rise in some cases (Fig.1), unlike Najdi and Jizani, which appear to show
fall and rise-fall (Fig. 2-3).

These results along with the previously reported results are not independent, but due to a
trade-off in the allocation of available prosodic and non-prosodic strategies for marking
different types of sentences. The trade-off is represented by Jizani speakers in the use of a rise-
fall in yngs, which is related to use of less prosodic and more syntactic cues to mark focus to
convey meaning, and expected to correlate with wh-questions in the full analysis which is
expected to cause a misleading interpretation between wh-questions and focus utterances.
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Fig 1. Rise intonation contour in a sample Fig 2. Rise-fall intonation contour in a

wh-question from a Hijazi speaker [sahu- sample wh-question from a Jizani speaker
sdl-fill-whgl-fol], ‘Hello, who is it?’ [saju-sd1-fill-whq1-mo2], ‘Hello, who is it?’
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Fig 3. Rise-fall intonation contour in a Fig 4. Rise-fall intonation contour in
sample wh-question from a Jizani speaker a sample wh-question from a Najdi
[saju-sd1-whql-mol], ‘What is the name speaker [sanu-sd2-whq3-mo6], ‘When
of her Yemeni’s husband?’ is the wedding of your cousin Dina?’
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Prosodic marking of focus in Palestinian Arabic: a phonological analysis
Ibrahim Abu-Elrob
Ph.D. student in Linguistics, CUNY Graduate Center

This study presents a phonological analysis of focus marking in Palestinian Arabic (PA).
The goal is to investigate how prosodic cues signal focus in PA and to outline the language’s
inventory of prominence and edge-marking tones, positioning PA within the broader prosodic
typology of Arabic dialects. The study is based on a fieldwork experiment using a Question-
Answer paradigm, in which four native speakers of PA from the West Bank were recorded
producing sentences under three focus contrasts and in three sentence positions. Results suggest
that focus in PA is marked by prosodic prominence, primarily through the presence of pitch
accents, but without distinct pitch accents tied to specific focus-related contrasts. Instead, two
other strategies—categorical de-accenting and phrase break insertion—are employed to signal
the discourse meanings of narrow and contrastive focus. The data also indicate that PA features
right-headed accents, a large inventory of pitch accent types, and two prosodic units higher
than the Prosodic Word (PW): the Intonational Phrase (IP) and the Intermediate Phrase (ip).
Overall, the study finds that PA’s intonational patterns align closely with those of Levantine
Arabic dialects, particularly Lebanese and Syrian Arabic.



Workshop: Multimodal marking of information and discourse structure

Signalling information status in face-to-face dialogue
Janne Lorenzen, Stefan Baumann, Nadia Pelageina, Martine Grice
University of Cologne, Germany

In West-Germanic languages, information status (IS, i.e., the degree of givenness of a word
or referent) is known to be marked via prosodic prominence, in that new entities are usually
more prominent than accessible entities, and those are in turn more prominent than given
entities (e.g., Baumann & Riester 2013). Nevertheless, IS can be overridden by contrastive
focus, which tends to receive the highest prominence in an utterance (Katz & Selkirk 2011).
Importantly, many studies providing evidence for these relations are based on scripted speech,
where the information status is indicated by a carefully controlled context. In the present study,
we consider unscripted speech collected in face-to-face dialogues in which the context is highly
variable. Spontaneous speech produced in such naturalistic settings is often accompanied by
co-speech gestures, which may serve as an additional cue to IS (e.g., Im & Baumann 2020).
We thus aim to contribute new insights to two research questions: 1) How do speakers mark IS
(& contrast) in face-to-face dialogue? and 2) What is the role of gesture?

To address these questions, we make use of a corpus of spontaneous face-to-face dialogues
in German (Spaniol et al., 2023), in which two participants sit in the same room facing each
other and perform three tasks, each lasting 10 minutes: an introductory conversation, a tangram
task, and a discussion of the tangram task. We focus on the discussion, in which a degree of
common ground has already been established between the participants.

After transcribing the dialogues, we annotate three aspects of the linguistic material: spoken
prosody, gesture, and IS/contrast. All annotations are conducted independently of each other.
For spoken prosody, we annotate pitch accent types following the DIMA guidelines (Kiigler et
al. 2022). For gesture annotation, we focus on manual gestures and annotate gesture strokes,
apices, and semantic gesture types following M3D (Rohrer et al. 2023). Lexical and referential
IS is identified via the RefLex scheme (Baumann & Riester 2013). At the lexical level, we
distinguish between [-given (previously mentioned) and /-new (first mentioned) as well as /-
accessible words, which can be inferred through some meaning relation to a previous word. At
the referential level, we consider r-given and r-new referents, as well as three in-between
categories: r-given-sit for uniquely identifiable entities in the text-external context, r-bridging
for referents that are dependent on a previously introduced scenario, and r-unused for
discourse-new referents that are marked with a definite article. In addition, we annotate
contrastive focus when an expression has identifiable alternatives in the context (Rooth 1992).
Annotation is ongoing. Although our preliminary analysis is based on one (female) speaker,
results from more speakers will be presented at the workshop.

Contrast and referential IS are marked by pitch accents in the expected direction (more pitch
accents in contrast and r-new/r-bridging/r-unused, fewer in r-given/r-given-sit, Fig.l).
Moreover, the ratio of combined accents and gestures increases in the same direction (Fig.2).
Lexical IS is not marked as expected (Fig.1). In particular, a considerable number of /-given
items (69%) are accented, although 30% of accents on /-given items are lower in prominence
(L* and 'H*). 17% of [-given items are accompanied by a gesture, compared to 22% of /-
accessible and 21% of [-new items (Fig.2). Gestures most frequently occur in conjunction with
a pitch accent, although around 14% of r-bridging items are accompanied by a gesture with no
pitch accent. These preliminary results suggest that IS is marked differently in face-to-face
interaction than in read or scripted speech. Referentiality appears to be more reliably marked,
both by accentuation and by gesture. However, there are 30% of cases where r-new items are
neither pitch accented nor accompanied by a gesture, indicating that either the categorisation



using Reflex needs adapting to spontaneous communication or that the mapping of these
categories onto intonation and gesture is more complex than in scripted speech.

n =847 n=24

n=35 n=27 n=191

100% 4 100% 100%

Pitch accent type

75% 4 75% 75% - A
He

50% 4 H*

50% o 50%

L*

N L
25% 4 25% 4 25% 4 o accen

0%

0% 0%

T T T T T T T T T
no contrast contrast l-givenl-accessible I-new r-given-sit r-given r-bridging r-unused r-new
Contrast Lexical information status Referential information status

Figure 1: Marking of contrastive focus as well as lexical and referential information status
via (DIMA) pitch accent type. Bar plots show percentages of words associated with pitch
accent type. Raw numbers of occurrences per annotation category are annotated at the top of
each bar.
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Figure 2: Multimodal marking of contrastive focus as well as lexical and referential
information status. Bar plots show percentages of words associated with pitch accent (PA) and
gesture, PA only, gesture only, or without any marking.
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Are your eyebrows questioning or focusing? Evidence from spoken European
Portuguese
Marisa Cruz, Sonia Frota
University of Lisbon

Eyebrow movements have been described as a question marker in the spoken modality of
several languages ([1-4]), while also playing a relevant role in the perception of focus ([5-6]).
Similarly, in the spoken modality of the Standard European Portuguese (SEP), eyebrow raising,
together with a falling head movement, has been shown to be the dominant visual cue for both
neutral yes-no questions and narrow focused statements ([7]). However, to our knowledge, the
time-alignment of this visual cue with intonational cues is still barely known. [8] observed that
eyebrow peaks mainly align with the head of non-nuclear Prosodic Words (PW) in neutral yes-
no questions, but they did not describe eyebrow movement over time, or its time-alignment in
narrow focused statements. In the current study, our main goal is to inspect the realizational
difference (if any) of eyebrow raising in conveying interrogativity or contrastive focus by
analysing its kinematics over time for each sentence type/pragmatic meaning.

Audiovisual data from 5 female native speakers of SEP was used. Speakers were videotaped
within the InAPoP project [9], while performing a Discourse Completion Task [10] adapted
for EP. For the analysis, 33 neutral yes-no questions and 8 narrow focused statements were
selected, all (i) formed by more than one PW, (ii) produced with the same visual cues — eyebrow
raising together with head falling movement —, and (ii1) with the prosodic nucleus at the end of
the utterance (only late focused statements were considered). The unbalanced sample is due to
constrains of the DCT corpus, as only one utterance (out of two) targeting narrow focused
statements is formed by more than one PW. A kinematic analysis of the eyebrows’ vertical
displacement (pixels - px) along the time series (ms) was conducted using Kinovea [11].
Kinematics were automatically extracted from 100 datapoints time-normalized across
utterances, thus resulting in a total of 4100 measurements for analysis.

As shown in Figure 1, the eyebrows start moving upwards from the very beginning of the
production of narrow focused statements, attaining the highest peak at around 150ms.
Differently, in neutral yes-no questions, the eyebrows start moving upwards at around 150ms,
attaining the highest peak at around 400ms. Interestingly, within the time-window 600-
1000ms, this visual cue exhibits different behaviours, as it gets stable in neutral yes-no
questions until the end of the production, whereas it gradually moves upwards in narrow
focused statements. A Generalized Additive Mixed Model (GAMM), with participant as
random factor and sentence type/pragmatic meaning as predictor (neutral yes-no question,
narrow focused statement) shows that the eyebrow raising movement is significantly different
between narrow focused statements and neutral yes-no questions (5=9.78, SE=0.47, =20.98,
p<.001). Figure 2 shows that the eyebrow raising movement differs between sentence
types/pragmatic meanings in two specific time-windows — 150-200ms (the beginning of the
production) and 700-1000ms (the end of the production). For neutral yes-no questions, these
results seem to be consistent with previous findings showing that eyebrow peaks mainly align
with the head of non-nuclear PWs ([8]). For narrow focused statements, we may conclude that
the eyebrow raising movement signals the pragmatic meaning right from the beginning of the
production, corresponding to the highest peak of this visual cue, followed by a raising
movement at the end of the utterance, time-aligned with the prominent PW (i.e., the one bearing
the focus pitch accent). These findings, together with the fact that the eyebrow raising
amplitude in both sentence types/pragmatic meanings is similar in the time-window 200-700ms
(Figures 1 and 2), and the fact that the head amplitude distinguishes between statements and
yes-no questions ([12]), seem to suggest that eyebrow raising movement is more relevant for
conveying focus than interrogativity in the prosodic grammar of the spoken modality of EP.
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How does gesture mark information structure and prosodic phrases?
Olcay Tiirk
AG Phonetik, Bielefeld University

This study investigates how manual gestures are synchronised with prosody and information
structure using Turkish natural speech data [1, 2]. The link between gesture and prosody has
long been studied in many languages from different perspectives, such as temporal
coordination. One similarity between prosody and gesture is that both can be conceptualised to
have a hierarchical phrasal structure [3]. At the lowest level, gestural landmarks that are
assumed to be prominent (i.e. apexes) have been shown to be synchronised with prominent
tonal events (i.e. pitch accents, although there is also evidence for synchronisation with
boundary tones, see [1], [9]). However, more studies are required on the synchronisation of
whole phrases (i.e., prosodic phrases and gesture phrases) at higher levels of the hierarchy [4,
5]. Moreover, information structural categories such as topic and focus, which are closely
related to prosody, also offer themselves as potential anchors for gesture phrases, as evidenced
in studies in the recent years [6, 7], requiring further investigations of gesture synchronisation.

The present study analysed the synchronisation of gesture phrases with prosodic phrases
(i.e., intermediate and intonational phrases) and information structural categories (i.e., topic
and focus) in 3 hours of video recounts of 4 speakers in Turkish [1, 2]. In total, the data
contained 515 representational gestures, 1363 intermediate phrases (648 pre-nuclear, 491
nuclear, 224 post-nuclear), 675 intonational phrases, and 1060 information structural units (387
topics, 540 foci, 133 backgrounds). Statistical analysis of synchronisation consisted of
calculating time differences between the onsets and offsets of these units, which were then
fitted to mixed effects linear regression models to see whether these time differences were
influenced by the following factors: intermediate phrase type, gesture type, IS unit type, and
contrast (with participant as the random effect). Finally, synchronisation was statistically
determined using equivalence tests measuring whether phrases started and ended within an
average syllable duration (160 ms) given the effects observed through mixed-effect regressions
[8].

The results showed that there was no one-to-one synchronisation with intermediate or
intonational phrases (i.e., a single gesture phrase was not synchronised with a single prosodic
phrase), but there was close synchronisation with onsets and offsets of intermediate phrases,
suggesting that gesture phrases were synchronised with a series of intermediate phrases that
were typically in the preverbal region associated with focus in Turkish. A subsequent analysis
of synchronisation with information structure showed that topics and foci were tightly
synchronised with stroke + post-hold combinations, which were referred to as apical areas.
Interestingly, iconic and metaphoric gestures were more likely to accompany foci, and deictics
were more likely to accompany topics, suggesting a further sensitivity to the discursive
functions of information structural categories.

Overall, the results confirm a synchronisation of gesture and prosody at the phrasal level
and provide evidence that there is a direct link between gesture and IS, where the anchoring
location of a gesture as well as its type can be predicted by the organisation of information
within an utterance.
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Continuity of head movement patterns in the encoding of focus structures
Lena Pagel!, Simon Roessig?, Doris Mucke'
TUniversity of Cologne, *University of York

Prosodic focus is encoded by a wide range of phonetic cues as well as co-speech body
movements. Focused items are often accompanied by, e.g., head nods, eyebrow raises or
manual gestures, which can be called visual prosody [1-4]. However, the stream of co-speech
body motion is continuous and does not necessarily consist of distinct events, such as clearly
delimitable head nods. Therefore, the current study explores the continuous head movement
patterns that speakers produce in coordination with speech, to investigate how fine-grained
visual prosody unfolds over time in monologic vs. dialogic speech. 30 native speakers of
German were recorded with electromagnetic articulography (EMA) for the kinematic tracking
of head motion. They played a card game, first in a solo condition in front of a screen, then in
a dialogue condition face to face with an interlocutor. In response to questions, they produced
utterances with controlled lexical material and a consistent syntactic structure, as exemplified
in (1). Each utterance contained two target words: One ITEM (e.g.‘die Bohne’) and one CITY
(e.g.‘Manila’). Depending on the preceding question, the utterance could be produced in two
focus conditions: In the condition [BA-CO], the ITEM was in the background and the CITY
was in corrective focus; in the condition [CO-BA], the ITEM was in corrective focus and the
CITY was in the background. Speakers’ vertical head trajectories (i.e. up-down motion) were
captured during the production of the utterances via EMA.

(1) Du hast die Bohne aus Manila auf der Hand.
ITEM CITY
You are holding the bean from Manila in your hand.

The results reveal a large degree of interindividual variation between the 30 speakers in their
trajectories of co-speech vertical head motion in both the solo and dialogue conditions.
However, interestingly, the majority show up-down head movements associated with the
verbal productions of ITEM and CITY, which resemble two beat gestures of varying sizes. The
two focus conditions [BA-CO] and [CO-BA] are visually differentiated by several speakers,
who enhance this beat-like movement in corrective words compared to words in the
background. Figure 1 illustrates head motion trajectories for three exemplary speakers; Figure
2 shows the maximum head position during the two target words. Head motion is negligible in
speaker 1 and the two focus conditions are not differentiated. Speakers 2 and 3, however,
produce differential motion patterns between focus conditions: Target words in corrective
focus (i.e. the ITEM in [CO-BA] and the CITY in [BA-CO]) are associated with a more
pronounced up-down movement than those in the background. While the degree of focus
differentiation is consistent across solo and dialogue conditions for speakers 2, we see that
speaker 3 increases the degree of between-focus differentiation when engaging in a dialogue
as compared to the solo condition, which is also observable in several other speakers in the
data set. The present results demonstrate the potential of studying visual prosody through
finegrained kinematic analyses. Our analyses reveal speaker-specific differences in the
encoding of focus structure by means of continuous head movements patterns. Motion
differences can be observed throughout the entire utterance, with larger movements co-
occurring with prominent words and smaller movements co-occurring with non-prominent
words, creating consistent patterns of head motion associated with focus structures.
Interestingly, many speakers increase the strength of focus differentiation when speaking with
an interlocutor compared to speaking individually. This suggests that speakers exploit the



communicative function of visual prosody, as they enhance it when engaging in a face-to-face
interaction.
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Figure 1. Vertical (up-down) head motion trajectories during utterance productions for
three exemplary speakers in two focus structures and solo and dialogue conditions.
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Figure 2. Maximum vertical head position during productions of target words (ITEM and
CITY) for three exemplary speakers in two focus structures and solo and dialogue conditions.
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The expression of focus types through multimodal prominence in Catalan and German
Paula G. Sanchez-Ramén'=, Alina Gregori?, Frank Kiigler?, Pilar Prieto™!
TUniversitat Pompeu Fabra, °Goethe University Frankfurt, JICREA

Gesture and prosody are known to be integrated [1], in terms of temporal alignment [2, 3]
and prominence patterns [4, 5]. In addition, both prosody and gesture have been suggested to
be involved in the marking of focus. Different focus types can be distinguished (information
focus, contrastive focus, corrective focus, [6, 7]) that have been suggested to be differentiated
by prosody and gesture: For prosody, higher levels of prosodic prominence are used to mark
contrastive and corrective focus, compared to information focus [8]. For gestures, an increase
in gesture production has been found across focus conditions in children, from information to
corrective focus [9]. While a few studies separately look into the prosodic or gestural marking
of focus, less is known about how prosodic and gestural prominence together contribute to the
marking of focus. Therefore, this study is the first to investigate the contribution of (1) prosody,
(2) gesture and (3) their interaction to the marking of focus types in Catalan and German.
Considering previous findings [4, 5, 8, 9], we hypothesize an increase in (1) prosodic
prominence, (2) gesture prominence, and (3) multimodal prominence marking across focus
types (information focus < contrastive focus < corrective focus).

We conducted a semi-spontaneous production experiment in Catalan and German that
systematically varied elicitation contexts for each focus type, in which participants (n per
language = 35) interacted with a digital character. Target focused words (n = 702 in Catalan; n
= 682 in German) were annotated for pitch accentuation presence following ToBI [10, 11] and
gesture presence (performed by hands, head or eyebrows) following M3D [12]. We also
annotated degrees of perceived prosodic (DIMA, [13]) and gestural prominence (M3D) on a
scale from 0 to 3 on the target words from a holistic perspective. Inter-rater reliability of each
annotated variable was successfully assessed. Generalized linear mixed models were fit to test
the effect of focus types on gesture presence. Additionally, cumulative link mixed models were
performed to test the effect of focus types on prosodic and gestural prominence as well as on
the distribution of gestural prominence given prosodic prominence.

Results for prosody suggest that target words are systematically accented across focus types
in both languages. Prosodic prominence increases from information focus to contrastive and
corrective focus in both languages. In terms of gestures, gesture presence increases across focus
types in both languages, although the effect is stronger in Catalan than in German. Gestural
prominence increases across focus types in Catalan, but not in German. The integration of
prosody and gesture in relation to focus types is similar in the two languages. In Catalan, a
significant effect for prosodic prominence to predict gesture prominence in an increasing
relationship is found in contrastive focus, and in German this effect is found in corrective focus.

These results partly confirm our hypotheses by suggesting that multimodal prominence
marks some focus types in a cumulative relationship in Catalan and German (in line with [5]).
However, due to the different patterns found when assessing prosodic and gesture prominence
separately in focus marking, we conclude that gesture is not parasitic on prosody, as prosody
and gesture behave differently in the marking of focus types (as suggested by [9]).
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The interplay between prosody, gesture, and syntax to signal information structure in
French
Florence Baills', Stefan Baumann?
"Universitat de Lleida, *IfL-Phonetik, University of Cologne

Information Structure (IS) refers to how speakers organize parts of their message to guide
listeners’ attention and comprehension, distinguishing between what is known (or given) and
what is new, inferable or emphasised in the discourse [1]. This structuring occurs across
multiple linguistic domains which have traditionally been studied in isolation: prosody (i.e.,
pitch accent choice and placement), syntax (i.e., word choice and order), and gesture [2, 3, 4,
5]. However, recent research reveals that prosody and gesture work in concert to signal new
and focussed information [6, 7] supporting the idea of a multimodal prosody. In French, IS
marking has been associated with syntactic constructions, such as fronting, clefts, and
dislocations [8], with prosody primarily marking discourse structure at a higher level [9].
Nevertheless, more empirical studies on French highlight the interplay between prosody and
syntax in marking focussed constituents [10, 11] and suggest that given and accessible
information can be attenuated in spontaneous speech [12, 13]. In addition, a recent study
investigating an audio-visual corpus of semi-spontaneous speech in French showed that given
information tends to be less marked multimodally (with pitch accents and head gestures) as
well as by pitch accents alone compared to inferable and new information, with most of the
attenuated given elements likely being pronouns. This seems to indicate that multimodal
prosody only plays a limited role for IS marking in French [14]. Using the same corpus, the
present study explores further the role of multimodal prosody in the context of non-canonical
(NC) syntactic constructions typically used to convey information structure in French.

Our audiovisual corpus comprises 19 video recordings of native French speakers describing
their best friends (total phonation time = 19.46 minutes, mean phonation time = 58 seconds).
Participants were recorded through their laptop webcams, with clear visibility of their upper
body and face. Speech transcriptions were automatically extracted, corrected, and exported as
a csv file, where information status (given, inferable, i.e. bridging and unused, and new) plus
contrastive focus were annotated using a simplified adaptation of the RefLex system [15].
Audio from the videos was extracted and forced-aligned with the orthographic transcriptions
in Praat, where pitch accents were annotated following a broadly phonetic approach [16].
Transcriptions were imported into ELAN for head gesture annotation (with hand gesture being
scarce in this corpus) using the M3D scheme [17]. NC syntactic constructions (clefts,
pseudoclefts, dislocations, fronting, presentational constructions) were annotated directly in
ELAN following the taxonomy by Brunetti et al. [18], marking both full expressions and their
lexical “heads”, that is, the main content-bearing words within the NC construction that carry
the core meaning of the expression.

Preliminary analysis reveals that the frequency of multimodal marking substantially
increases for all IS categories (including contrastive focus) in NC constructions compared to
the whole corpus (Figure 1). This finding suggests that prosody, gesture, and syntax combine
to signal information structure in French. Importantly, even given information (previously
mentioned referents and lexical items) can be highlighted in NC syntactic constructions and
are generally not prosodically attenuated. Further annotations and analysis of the data will help
refine these findings by comparing IS marking in non-canonical vs. canonical constructions
(i.e., standard word order) and examining whether multimodal IS marking varies according to
the position of the element in the accentual phrase and the intonational phrase.



100%

11% 8% 12%

75%
IS Marking

no IS marking
 head gesture only
I pitch accent only
B pitch accent and head gesture

50%

25%1 |

Percent of Occurrence

0% 1

r-given r-bridging r-unused r-new r-given r-bridging r-unused r-new

Figure 1. Percentage of IS marking of referents in the whole corpus (left, N=1096) and
on the “heads” of non-canonical syntactic constructions only (right, N=90).

[1] K. Lambrecht, Information structure and sentence form. Cambridge University Press, 1994.

[2] N. Erteschik-Shir, Information structure: The syntax-discourse interface. Oxford University
Press, 2007.

[3] F. Kiigler, & S. Calhoun, S. “Prosodic encoding of information structure: A typological
perspective,” in C. Gussenhoven & A. Chen (eds.), The Oxford handbook of Language
prosody. Oxford Academic, p. 454467, 2020.

[4] S. Debreslioska, A. Ozyiirek, M. Gullberg, & P. Perniss, “Gestural viewpoint signals
referent accessibility,” Discourse Processes, 50, p. 431-456, 2013.

[5] C. Ebert, S. Evert, & K. Wilmes, “Focus marking via gestures,” in I. Reich, E. Horch, & D.
Pauly (eds.), Proceedings of Sinn und Bedeutung 15, p. 193-208, 2011.

[6] S. Im & S. Baumann, “Probabilistic relation between co-speech gestures, pitch accents and
information status,” Proceedings of the LSA, 5, p. 685-697, 2020.

[7] P. Rohrer, A temporal and pragmatic analysis of gesture-speech association: A corpus-
based approach using the novel MultiModal MultiDimensional (M3D) labeling system,
PhD dissertation, Universitat Pompeu Fabra, 2022

[8] W. Klein, “The information structure of French,” in M. Krifka and R. Musan (eds.), The
expression of information structure. De Gruyter, p. 95-126, 2012.

[9] S.-A. Jun, & C. Fougeron, “A phonological model of French intonation,” in A. Botinis
(Ed.), Intonation: Analysis, modeling and technology. Springer, p. 209—242, 2000.

[10] E. Delais-Roussarie & A. Rialland, “Metrical structure, tonal association and focus in
French,” in S. Baauw, F. Drijkoningen, & M. Pinto, Romance languages and linguistic
theory 2005: Selected papers from ‘Going Romance’. John Benjamins, p. 73-98, 2007.

[11] C. Féry, “Focus and phrasing in French,” in C. Féry & W. Sternefeld (ed.), Audiatur Vox
Sapientiae: A Festschrift for Arnim von Stechow. Akademie Verlag, p. 153—-181, 2001.

[12] C. Portes & U. Reyle, “Combining syntax and prosody to signal information structure: the
case of French”, in Speech Prosody 2022, May 2022, Lisbon, Portugal.

[13] Dohen & H. Loevenbruck, H. “Pre-focal rephrasing, focal enhancement and postfocal
deaccentuation in French,” Proceedings of Interspeech 2004, p. 785-788, 2004.

[14] Authors, 2024

[15] A. Riester & S. Baumann, “The RefLex Scheme — Annotation Guidelines,” SinSpeC,
Working Papers of the SFB 732, vol. 14. University of Stuttgart, 2017.

[16] J.I. Hualde & P. Prieto, “Towards an international prosodic alphabet (IPrA),” Laboratory
Phonology, 7, 5, 2106.

[17] P. Rohrer, U. Tiitiinciibasi, I. Vila-Giménez, ... & P. Prieto, “The MultiModal
MultiDimensional (M3D) labeling system”. doi: 10.17605/OSF.IO/ANKDX



[18] L Brunetti, S. Bott, ... & E. Vallduvi, “A multilingual annotated corpus for the study of
Information Structure 1,” Dritte internationale Konferenz Grammatik und Korpora,
2009



	Invited speakers
	Adaptive sound systems: segmental speech patterns in multilingual contexts
	Mark Amengual

	Dyslexia, rhythm, language and the developing brain
	Usha Goswami

	Variation in the phonology of Icelandic, at home and abroad
	Nicole Dehé


	Oral Presentations
	Oral session 1:Bilingualism 1
	Place-dependent stop salience among Spanish-English bilinguals
	Ernesto R. Gutiérrez Topete

	Voice quality, articulation rate, and pitch in different speech tasks produced by Spanish-German bilinguals
	Jörn Krantz, Christiane Ulbrich

	Language dominance in bilinguals’ prosody
	Salvatore Gianninò1, Alessandro Vietti1, Mariapaola D’Imperio2


	Oral session 2: Bilingualism 2
	Cross-language variation of Hong Kong Cantonese n-l merger for early and late trilingual speakers
	Grace Wenling Cao1, Karen Ka Ki So2, Peggy Mok2

	“How do you take your /t/?” Investigating /t/-variation in Irish-English bilinguals
	Kate Tallon

	Mandarin speakers’ development of L2 Spanish lexical stress perception and production in a one-year study abroad program
	Peng Li1, Clara Martin1,2, Xiaotong Xi3

	Phonetic reduction in L2 acquisition: Perception of English reductions by French learners
	Marine Mouquet


	Oral session 3: Language acquisition and literacy
	Articulating while listening? The perception-production link in pre-babbling infants
	Sonia Frota1, Catia Severino1, Jovana Pejovic1, Nuno Paulino1, Marina Vigário1, Aude Noiray2

	Phonological components of literacy in a shallow orthography. A longitudinal study on Italian mono- and bilingual children
	Emanuele Casani

	Perception of plain-ejective contrast by English- and Spanish-speaking listeners: L1 and orthography effects
	Jack Mahlmann1, Yoonjung Kang1,2


	Oral session 4: Multimodality
	Audiovisual perception of vowels in native and non-native speech
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