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ABSTRACT 

We report an investigation of how individual 

listeners’ characteristics influence the assessment of 

prominence. Following the RPT paradigm, 82 

Standard Southern British English speakers listened 

to utterances and marked the words that sounded 

prominent to them. We focused on words produced 

with either H* or L+H*, which appeared in either 

contrastive or non-contrastive pragmatic conditions. 

Both pragmatics (contrastive vs. non-contrastive 

accent) and phonetics (H* vs. L+H*) systematically 

guided participants’ judgment. L+H*s and 

contrastive accents were more likely to be marked as 

prominent, but some listeners prioritized phonetics 

and others pragmatics, and these differences were 

related to their empathy and autistic-like traits: the 

higher a listener’s empathy, the more they relied on 

pragmatics, while the higher the autistic-like traits the 

smaller the distinction between the two accents. Our 

results suggest that both acoustic and pragmatic 

salience are instrumental for prominence assessment, 

but listeners weigh these cues in different ways. 
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pragmatics, Rapid Prosody Transcription, English 

1. INTRODUCTION 

A growing body of research has been devoted to the 

study of individual variability, pointing to a 

heterogeneous nature of language processing. This 

variability has been linked to individual cognitive 

styles [1], such as empathy and autistic-like traits. 

Empathy has been linked to the ability to interpret the 

interlocutor’s intentions and therefore to pragmatic 

skills [2]. With respect to prosody, empathy has been 

shown to correlate with the ability to derive meaning 

from intonation [3, 4]. On the other hand, individuals 

with more autistic-like traits show poorer pragmatic 

abilities [2], heightened sensitivity to acoustic cues 

[1, 5], and poorer high order cognitive ability [6] 

compared to those with fewer such traits. 

Here we present a Rapid Prosody Transcription 

(RPT) study [7, 8] that investigated how individual 

differences in empathy and autistic-like traits affect 

prominence assessment. Previous RPT studies [9, 10, 

11] have reported individual variability in RPT 

responses. The results of [9] and [10] suggest that 

listeners differ as to how they weigh the available 

cues when assessing prominence, while [11] reports 

that individuals with more autistic-like traits show 

poorer prominence perception. These differences 

may be due to the broad definition of prominence as 

the property of standing out in an utterance by means 

of phonetic, phonological, pragmatic, or lexical cues. 

Given the interplay of so many co-occurring cues, 

individuals with different cognitive styles may 

prioritize different cues when making judgments 

about prominence. 

We examined prominence ratings during RPT as a 

function of pitch accent type (focusing on H* and 

L+H*), considering separately each accent’s F0 

shape and pragmatic function (for details, see 2.2.1). 

H* and L+H* were chosen because their prominence 

relates to both their shape and their pragmatics [12]. 

Further, since prominence perception does not rely 

exclusively on psychophysical properties [13], we 

focused on Standard Southern British English 

(SSBE), to avoid possible regional differences in the 

accents’ function, as function plays a part in how the 

accents’ prominence is assessed (cf. [14]). We 

hypothesized that neurotypical individuals with 

different processing styles would employ different 

strategies in assessing prominence. Processing styles 

were operationalized as degree of empathy and extent 

of autistic-like traits as measured by the Empathy 

Quotient (EQ) and the Autism Quotient (AQ) 

questionnaires respectively (for details, see 2.3). We 

predicted that, when assessing prominence, 

individuals with high EQ would rely more on 

pragmatic information, while individuals with high 

AQ would rely more on phonetics. 

2. METHODS 

2.1. Participants 

We used Prolific (https://www.prolific.co/) to recruit 

85 native monolingual speakers of SSBE without 

(self-reported) speech or hearing disorders: they were 

all brought up in monolingual households and had 

learned languages other than English through formal 

instruction only. Participants were paid £18 to 

complete the experiment. We report results from 82 

participants (47 F, 19–50 years of age), after 

excluding one participant who faced technical 
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problems and two participants with more than 10% of 

outlier responses (they selected all words in 

utterances with 1-5 words, or more than 85% of 

words in utterances with more than 5 words). 

2.2. RPT Stimuli 

The stimuli were 86 utterances produced by eight 

SSBE speakers (5 F). Twenty-two utterances were 

excerpts from read speech in a reading task, while the 

remaining 64 were from various spontaneous speech 

tasks. The total number of words in the 86 utterances 

was 879. The utterance length was 3–24 words 

(Mean: 10.2; SD: 4.7). 

2.2.1 Categorization of the stimuli 

Words with high and rising accents were categorized 

using phonetic and pragmatic criteria independently 

of each other. Phonetically, rising accents were 

annotated as L+H* if a deliberate dip was present at 

the accented syllable onset, or if the coda preceding a 

voiceless onset had low F0. Otherwise, accents were 

annotated as H*. Accents in absolute utterance initial 

position were classified as H* [15]. Accents followed 

by uptalk were not included as it would be impossible 

to separate the effect of the accent from that of the 

utterance-final rise on prominence assessment. 

Pragmatically, words bearing H* or L+H* were 

classified as contrastive or non-contrastive within the 

context of their utterance. Only the orthographic 

transcripts were used for this categorization to avoid 

circularity between phonetic shape and pragmatic 

function in the annotation process. An accent was 

annotated as contrastive when it highlighted one item 

out of a small set of (mentioned or readily inferred) 

alternatives in discourse. Focus particles (e.g., just, 

only) and negative expressions (e.g., don’t in I don’t 

know) were also marked as contrastive. Finally, items 

were considered contrastive if they were part of an 

explicit parallelism in discourse (e.g., in I want tea as 

well as coffee, tea and coffee would be considered 

contrastive). All other high and rising accents were 

considered non-contrastive. This classification cuts 

across the categories new, given, topic, and focus, as 

it is possible to contrastively accent both new and 

given items as well as topics and foci, and (phonetic) 

accent type does not appear to vary systematically 

based on these pragmatic distinctions [16]. 

2.3. Additional tests 

Participants completed the EQ [17] and AQ [18] 

questionnaires. The EQ score ranges from 0 to 80; it 

is based on 40 responses on a 4-point scale and 

represents the individual’s level of emotional and 

cognitive empathy. The AQ score ranges from 0 to 

50; it is based on 50 responses on a 4-point scale and 

is not a diagnostic test; rather, it positions adults of 

normal intelligence along a continuum measuring 

five traits associated with the autism spectrum 

disorder: social skills, communicative skills, attention 

to detail, attention switching, and imagination. 

2.4. Experimental procedure 

The study ran online using ROLEG developed at 

Radboud University. The self-paced RPT task had 2 

practice trials followed by 86 trials in five blocks, 

giving participants 4 prompts for self-paced breaks. 

In each trial, participants would first hear an utterance 

while seeing it in writing on screen; then they heard a 

second repetition during which they could select 

which words sounded “highlighted, prominent, 

important, stressed, or emphasised” to them. The 

transcript did not include punctuation or 

capitalization other than apostrophes in contractions 

and possessives, and capitalization in proper nouns 

and the pronoun ‘I’. Participants were instructed to 

select as many words as they saw fit but had to select 

at least one in each stimulus to proceed to the next 

trial. After the RPT task, participants were given 

access to the EQ and the AQ questionnaires on 

PsyToolkit (https://www.psytoolkit.org/, [19, 20]). 

Participants were asked to complete them within 

seven days after the RPT task to be remunerated. 

2.5. Statistical analysis 

The binary RPT responses (word marked as 

prominent or not) were analysed in three Generalized 

Linear Mixed-Effects Models (GLMM) using the 

lme4 package [21] in R [22]. The first model tested 

the relation between the RPT responses and the 

accents’ phonetic and pragmatic classification. It 

included as fixed effects PHONETICS (H*, L+H*), 

PRAGMATICS (contrastive, non-contrastive) and their 

interaction. The random effects included random 

intercepts for TALKER, PARTICIPANT and ITEM (the 

accented word), and by-subject random slopes for 

ACCENT and PRAGMATICS. Two additional models 

tested the relations between the RPT responses, the 

accents’ phonetic and pragmatic categorization, and 

the EQ and AQ scores. The EQ model included as 

fixed effects PHONETICS, PRAGMATICS, EQ, and the 

interaction between PRAGMATICS and EQ. The AQ 

model included PHONETICS, PRAGMATICS, AQ, and 

the interaction between PHONETICS and AQ. Both 

models included the random intercepts for SPEAKER, 

PARTICIPANT, and ITEM as random effects. The 

effects of EQ and AQ were tested in two separate 

models to avoid collinearity issues detected in 

preliminary analysis. 
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3. RESULTS 

3.1. The effect of accent and pragmatics 

Details about the data and analysis are available at 

osf.io/euwn8. The output of the first GLMM showed 

that both PHONETICS and PRAGMATICS were 

significant predictors of the binary responses (word 

selected as prominent or not): words annotated as 

L+H* or contrastive were more likely to be selected 

as prominent than those annotated as H* or non-

contrastive (βPHONETICS: L+H* = 1.33, SE = 0.32, z = 4.11, 

p <.0001; βPRAGMATICS: Contr = 1.41, SE = 0.28, z = 5.02, 

p <.0001). The interaction between PHONETICS and 

PRAGMATICS was not significant (β = -0.34, SE = 

0.46, z = -0.74, p > .4).  

Fig. 1 shows the distribution of p-scores (the 

percentage of participants selecting a word as 

prominent) for the four combinations of PHONETICS 

and PRAGMATICS. The categories H* non-contrastive 

and L+H* contrastive peaked towards the low and 

high end of the p-score distribution respectively, 

while H* contrastive and L+H* non-contrastive 

largely overlapped and showed more variable 

responses than the first two categories. 

3.2. Individual response patterns 

Following [9] and [23], we observed individual 

patterns by inspecting the by-subject random slopes 

for PHONETICS and PRAGMATICS. This revealed that 

individual participants prioritized different criteria. 

To illustrate the three prototypical patterns that 

emerged, we show in Fig. 2 the random slope values 

by PHONETICS (x-axis) and PRAGMATICS (coloured 

dots) for participants P1, P2, and P3; the y-axis shows 

the predicted probabilities of the GLMM output 

variable, i.e., whether a word was marked as 

prominent (1) or not (0). P1 reliably differentiated the 

pragmatic conditions (represented by the vertical 

distance between the orange and purple dots); at the 

same time, this participant showed a less reliable 

distinction between the two phonetic conditions 

(represented by the relatively horizontal dashed lines 

linking the dots across the phonetic conditions, H* 

and L+H*), suggesting that they relied mainly on 

pragmatic information to mark prominence. On the 

other hand, P3 showed a robust distinction between 

H* and L+H* (as represented by the steeper dashed 

lines) but exhibited a less robust distinction based on 

pragmatics, especially in the case of L+H* accents (as 

represented by the closer vertical distance between 

the orange and purple dots for L+H*); this suggests 

they relied mainly on phonetic information to mark 

prominence. Finally, P2 differentiated the slope 

values for pragmatics and phonetics to a similar 

extent, indicating that they relied on both criteria 

relatively uniformly. 

 
Figure 1: Density plots of p-scores for the four 

combinations of PHONETICS and PRAGMATICS. 

 

In order to quantify the extent to which a participant 

relied on a specific criterion (phonetics or 

pragmatics), we extracted the slope values 

independently for the two variables (PHONETICS and 

PRAGMATICS) and added the individual slope values 

to the general slope of the effects predicted by the 

GLMM. The obtained values provide a quantitative 

measure of the relevance of the two criteria for each 

participant’s responses: the higher the value of a 

criterion for a given participant, the more they relied 

on that criterion. Fig. 3 illustrates these values and 

shows that, while the three prototypical patterns can 

be identified (as shown in the three panels), the 

individual responses form a continuum extending 

from those who relied more on pragmatics (left panel; 

shown in shades of red) to those who relied more on 

accent (right panel; shown in shades of blue). 

 
Figure 2: Random slope values for three participants 

showing prototypical response patterns: those who 

prioritized pragmatics (P1), those who prioritized 

phonetics (P3), and those who relied equally on both (P2). 

Points indicate slope values extracted from the GLMM; 

vertical lines indicate confidence intervals. 

3.2.1 The effect of EQ and AQ 

EQ participants’ scores ranged from 16 to 70 (Mean 

= 43.2, SD = 12.3). AQ scores ranged from 1 to 42 

(Mean = 19.2, SD = 9.9). Cronbach’s Alpha [24] 

showed high reliability for both (0.95 for EQ; 0.93 for 

AQ). A Pearson correlation showed that AQ and EQ 

were negatively correlated (r(80) = -.58, p <.001).  

The GLMM output revealed a significant 

interaction between EQ and PRAGMATICS (β = .006, 

SE = .003, z = 2.22, p < .03), indicating that the higher 
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a participant’s EQ, the more likely they were to mark 

contrastively accented words as prominent. AQ and 

PHONETICS also interacted (β = -.008, SE = .004, z = 

-2.20, p < .03), so that the higher a participant’s AQ, 

the more likely they were to mark H*s as prominent, 

thereby reducing the distinction between the two 

phonetic conditions. The effects of EQ and AQ are 

illustrated in Fig. 4.  

 
Figure 3: Slope values for PHONETICS and PRAGMATICS 

for individual responses. Gradience from red (left) to blue 

(right) reflects a continuum from prioritizing pragmatics 

to prioritizing phonetics. 

 

 

Figure 4: Predicted probabilities of RPT responses for 

the interaction between PRAGMATICS and EQ (top) and 

PHONETICS and AQ (bottom). 

4. DISCUSSION AND CONCLUSIONS 

We tested the relationship between prominence 

assessment and cognitive styles (operationalized as 

empathy and autistic-like traits) by considering as 

predictors the phonetics differences between H* and 

L+H* accents and the pragmatic information they 

convey (contrastive or non-contrastive).  

The aggregate results (Fig. 1) showed that both 

phonetic and pragmatic information was exploited 

when making judgments about prominence, and the 

two factors worked synergistically in driving these 

judgments. This suggests that phonetic information 

was not a sufficient cue to prominence; rather, the 

role of accent shape was weighed together with other 

cues within the utterance. 

Our results also suggest that these cues were not 

exploited by the participants in the same way. While 

both phonetic and pragmatic cues were used by all 

participants to some extent, many (though not all) 

individuals prioritized either phonetics or pragmatics 

to some extent. These different priorities may be the 

lead cause behind the individual differences in RPT 

responses reported in [9] and [10]: variation can be 

explained by individual characteristics like those 

examined in the present study. Participants with 

higher EQ were more likely to rely on pragmatics 

than those with lower EQ, supporting previous 

findings that empathetic individuals are highly 

sensitive to pragmatic information [3, 4]. In addition, 

participants with higher AQ made less reliable 

distinctions between the phonetic conditions. This 

finding is in line with previous studies: [11] reported 

poorer prominence perception for high AQ listeners 

(though the effect was mainly observed in unaccented 

words) and linked this result to lower sensitivity to 

the prosody-meaning mapping. In our study, high AQ 

listeners showed an increased tendency to mark 

accented words as prominent, regardless of accent 

type. This can be interpreted as a tendency to perceive 

as prominent any prosodically strong word and a 

poorer integration of F0 shape with context. 

Taken together, our results show that individual 

characteristics related to cognitive styles shape the 

way individuals process linguistic information and 

predict the extent to which listeners evaluate cues of 

different nature (as opposed to relying only on 

acoustic cues) when making judgments about 

prominence. Avenues for future research include 

testing additional individual characteristics that have 

been argued to play a role in linguistic processing 

(e.g., musicality [25] and language background [4]). 

It is also important to investigate whether these 

individual differences reflect distinct processing 

styles or simply the way participants interpret the 

RPT task. Revisiting the definition of prominence by 

taking into account crucial grammatical and 

language-specific aspects (cf. [13]) are necessary 

steps to tackle this question: a rigorous understanding 

of what prominence is would allow for a thorough 

investigation of its processing mechanisms. 
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