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Why interdisciplinary approaches to voice studies?

Misa Hejna', Jens Kjeldgaard-Christiansen?, Mark Eaton!
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ABSTRACT

All contributors to The Proceedings of the 2023 Aarbus International Conference on 1 oice
Studies examine the human voice from multiple disciplinary perspectives. As the
editors of these proceedings know well from their own work, such
interdisciplinarity comes with a wide range of challenges: of collaboration, of
communication, of institutional and infrastructural accommodation. In this
introduction, we wish to examine the nature of these challenges, and to provide
some suggestions about how they might best be negotiated. First, however, we
provide a brief overview of voice studies: The interdisciplinary study of the

human voice.

Key words: voice, voice quality, voice studies, cross-disciplinaty studies,

interdisciplinary studies

1. Why interdisciplinary approaches to
the voice?

If we had to summarise the contributions to these proceedings
in a single proposition, it would be that voices can communicate
so much more than just words. Vocal variation can communicate
affect and emotions [1-4], such as sadness, happiness, apathy,
fear, or anger. Whether we align with others in terms of our
opinions and outlooks is also something that can be reflected in
how we speak. For instance, researchers have found vocal
variation that signals disagreement [5-7], and generally positive
or negative alignment with a range of sociopolitical groups [8—
10]. But different types of voices are also associated with
different sex categories [11, 12], gender identities [12, 13], and
sexual orientation [12, 14 15]. Different voices are petrceived as
variably attractive by different groups of listeners [16—18] and
speakers can adopt these vocal characteristics in the course of an
interaction as well [19—21]. This means that we can also use vocal
variation to attract (or repell) others. Much research has been
conducted in the area of charismatic speech: Why do we perceive
certain speakers as charismatic? Why are some speakers
perceived as having better leadership skills? Unsurprisingly, then,
research shows that perceived charisma, too, is associated with
vocal variation [22-24]. Even moral judgement is cued by the
properties of our voices, such that someone may be assumed to
be a bad person based merely on how they speak [25, 26]. Thus,
the areas where the voice plays an important role seem endless,
and the list above fails to include other important aspects of
human existence, such as ethnicity [12, 27, 28], age [29, 30],
health [29, 31-33], art and aesthetics [34, 35], etc. At the same
time, the studies referenced above only focus on human vocal

variation, although vocal variation plays an important role in
non-human communication as well [36, 37].

The human voice, then, sends many signals about its speaker.
These signals are made by the complex biology of the human
vocal tract; motivated by the aims and needs of human
communicators; and mediated by technologies, such as radios or
smartphones. In addition, all vocal communication goes on
against the background of social norms and conventions that
guide their interpretation. Considering the many areas of our
lives in which the human voice plays an important role, it is not
surprising that a range of disciplines have approached — and
often collaborated on — this topic. As represented by the
contents of the present proceedings alone, a list of such
disciplines would need to include aesthetics, ageing studies,
anthropology, biology, business studies, communication studies,
culture studies, forensics, gender studies, history, linguistics,
literature, media studies, medicine, musicology, psychology,
sociology, speech engineering, and speech technology (limiting
ourselves to the nature of the human voice). These disciplines,
and many more, contribute to the interdisciplinary research field
of voice studies.

To give a sense of just how differently voice might be
investigated within voice studies, and to be able to discuss some
of the challenges that surround interdisciplinarity in this
introduction, we will quickly recount some contributions from a
single research project involving most of the editors of these
proceedings: ““It’s Not What You Said, It's How You Said It
An Empirical Approach to the Voice as the Outward Expression
of Inner Character.” Many of the project’s contributions focused
on fiction: One examined how the vocal performances of video
game characters can contribute to storytelling and the building
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of virtual worlds [38]. Another proposed that a sick and broken
voice quality is often used to metaphorize the moral corruption
of fictional characters [39]. A third examined the voices of good
and evil characters performed in live-action roleplaying [40]. A
fourth found that vocal variation has been used to construct the
femme fatale character in American cinematography since the
inception of sound film [7]. Finally, we conducted a quantitative
study of accents and character roles (e.g., hero, villain) in Disney
films [41]. Of contributions that did not revolve around fiction,
one examined the role of /0 and vowel formant dispersion in cis-
gender female-male flirting interactions [20]. Another examined
Donald Trump’s political campaigning and argued that his highly
informal use of voice quality — including pitch, speech rate, and
rhythm — served to distance him from the formal and self-
censoring elites [42].

These publications represent collaborations across multiple
fields, including sociophonetics, media studies, gender studies,
political science, and psychology. They also employ very
different methods, both qualitative and quantitative. They have
therefore demanded much interdisciplinary awareness from, and
translation between, the editors of these proceedings. In the
remainder of this introduction, we will examine what we have
identified as four of the main and most general challenges for
such interdisciplinary work on voice.

2. Challenges of interdisciplinary
approaches to voice studies we
identified on our path

The particulars of challenges of interdisciplinary
approaches to voice studies will undoubtedly depend on the
specific combination of the fields in question, while others are
likely more universal across any attempts at interdisciplinary
collaboration. Our team found that a great deal of time and
energy was required simply to make sure that we understand one
another. It could also be a challenge to identify suitable
publication outlets for the interdisciplinary work produced by
the project. This was linked to issues of standards across
disciplines — what types of data and what types of analyses count
as “good” and why [43]? Last but likely not least, when planning
follow-up projects through grant applications, we encountered a
challenge we had come to know from submissions of

some

manuscripts to journals: Interdisciplinarity is good and wanted,
but it would seem that this is the case only with some
combinations of disciplines, and both journal and grant
applications platforms are ultimately not generally designed to
accommodate interdisciplinary work. We will elaborate on each
of these challenges in what follows.

Communication between disciplines cannot be underestimated
in terms of how time-consuming this can become. In our
experience, even scholars who have previously collaborated still
need to schedule more time into the planning process of a
publication than if they collaborated only with scholars from
their own subfields. This includes not only the planning stages
of a project, but also data processing and analysis, the
interpretation of the results, and the actual writing of the

intended publication. On a fairly basic level, different disciplines
come with different traditions of formulating research questions
and/or atguments, and negotiating the structure of a paper is
something that requires extra time. In addition, the analytical
steps involved, and the time these require, may not be
particularly clear to all team members involved, warranting more
discussion. On a less basic level, different disciplines also come
with different theoretical and analytical frameworks, and these
may be potentially challenging to reconcile. This is linked not
only to how different team members use specific terms but also
to what is considered “good” data and “good” analytical
procedures. Over a period of four years, we have regularly had
to debate our understanding and usage of specific voice-related
terms to ensure transparency across disciplines in a way which
reconciles our need for academic precision and comprehension
across disciplines. The way we tackled such issues was by
investing a considerable amount of time into sending ideas,
synopses, and drafts of our output back and forth between each
other, i.e. not on producing novel analyses or more text of the
article in question. Unfortunately, most academic institutions are
not set up in a way that would value this “extra” time as work.
Challenging communication across disciplines can take more
practical forms as well. For instance, as someone working as a
phonetician within the humanities, Misa has been attempting to
set up an endoscopy system, which is predominantly found in
medical areas. Two years after purchasing the system, Misa has
not been able to find directions concerning the safe use and
maintenance of the equipment. While these aspects may seem
rather banal, not being based in a medical discipline has turned
the endeavour into a task which is likely going to take years to
resolve satisfactorily.

Although it has become popular to do interdisciplinary research,
most journal outlets are either not particularly interdisciplinary,
or they are interdisciplinary in rather specific ways — it is not
uncommon for journals to have a primary disciplinary focus
which may then be secondarily supplemented by the theory and
methods of another discipline. Therefore, our strategy with
journal publication, which we deem to have been successful, has
been one where one discipline dominates and other disciplines
are consulted for specific aspects of the publication. But even
with all of this strategising, it was often quite difficult to tell
which journals would be receptive. This resulted in the rejection
of a few submissions, as well as a lot of careful examination of
the fit between our output and the standards of different
journals. This is again something that takes quite a lot of time,
which needs to be acknowledged and considered.

But even with our strategy to turn various disciplines into
ancillary ones when working on specific manuscripts, we
repeatedly found ourselves facing other issues as well. A
prominent issue has been a perceived tension between the
quantitative and the qualitative. Phonetic sciences, and even
sociolinguistics, have revealed quantitative biases. For instance,
the 20th International Congress of Phonetic Sciences held in
2023 saw a special session on qualitative research in phonetics.
Many phoneticians are well aware of the necessary inclusion of
statistical analyses in phonetics papers. The organisers of the 50
conference on New Ways of Analysing Variation (a



sociolinguistic conference) have issued a statement on the
website of the conference to assure authors that qualitative
research was not penalised during the reviewing process, despite
what some reviewers may have communicated in their
evaluations of such abstracts
(https:/ /nwav50.stanford.edu/frequently-asked-questions/ faq-
abstract-review). The “It’s Not What You Said, It’s How You
Said It” project was interesting in that it brought disciplines
together in which the quantitative and the qualitative are valued
differently. This very much affected our choices for journal
outlets, which in turn meant that only partial integration of
disciplines was practically possible.

Other than finding ourselves debating what would be perceived
as good data by which journal, we also repeatedly discussed
different disciplinary practices associated with different types of
publications. Are proceedings contributions less prestigious than
journal articles? That depends on the discipline. In some fields,
such as computer science or engineering, publication in a
conference proceedings can be just as highly regarded as
publication in a journal article. By contrast, the proceedings
format is generally not very widely used or highly regarded in
humanities fields such as literary studies or media studies. Since
different publication venues will therefore be incentivized for
researchers of different disciplinary backgrounds, this can create
difficulties when it comes to deciding where to submit a
manuscript. With interdisciplinary teams working with different
traditions of “prestige” associated with publication types, where
do we decide to publish and why? Which choices are more
strategic for the more junior members on the team to boost their
options of securing a more stable job? What should the order of
the co-authors be? In some disciplines, the place of the last
author is seen as more prestigious, while in others it is the first
or as close to the first as possible. Which order should one pick
so that the right implications are secured across readerships
identifying with diverse disciplines? Does one do whatever is
best for the most junior members on the team? And how do
different disciplines implement what is known as “peer-review’’?
These questions, we believe, should not impact our choices in
where we decide to publish specific articles, but they did. This is
the reality of interdisciplinary work.

Beyond the compromises we have made regarding the degree of
interdisciplinary integration, various other challenges remain. In
the many quantitatively biased journals for phonetic and
sociolinguistic ~ research, partial  interdisciplinary
integration means that more space is needed to make sure the
readership can follow. But journals are strict with the maximum

cven  a

word counts allowed. In our experience, the more integrated a
study is in terms of the diverse disciplines, the more space is
needed to make the work as transparent to different types of
readerships as possible. After all, the main point of
interdisciplinary research zs to communicate across disciplines.

Not only publication systems, but also grant application systems
can cause problems for interdisciplinary research. When our
team applied for various grants, we were often forced to choose
a primary discipline in the grant submission system, even where
we were allowed to indicate that the project was interdisciplinary

in nature. Does this have consequences for the assessment of
grant applications? Likely. As we have learnt, different disciplines
have different standards of “good” data and “good” analyses,
and different disciplines can be associated with different
assumptions on a level as basic as how an argumentation
structure is presented. So far, we have very much focused on
interdisciplinary research, but similar issues are found in
interdisciplinary approaches to teaching.

Are these challenges worth all the effort involved, especially in a
world in which there does not seem to be enough time within
the day to do all the tasks that we need to take care of? Despite
the numerous challenges identified by our team above, we do
think that this is all worth it, at least in some cases. We elaborate
on this conviction in what follows.

3. Interdisciplinarity is well worth the
effort

We started off our interdisciplinary voice project “It’s Not What
You Said, It's How You Said It” with the belief that
interdisciplinarity is worth the trouble involved. Despite the
challenges reported in this introduction, we have emerged at the
end of the project believing this even more strongly than before.
Firstly, it was the interdisciplinary effort involved in discussing
the challenges sketched above that made us more aware of our
own individual disciplinary biases. This has helped us to learn not
only about other disciplines, but also those in which we had
already entered the project as specialists. The interdisciplinary
approach has given us a chance to step aside to inspect our own
disciplinary homes and discover their strengths and weaknesses.
But mostly, we simply believe that the work is necessary and
worthwhile because our subject matter does not fit into neat
disciplinary boxes — the world around us and human existence
are, after all, fantastically complex. We therefore remain strong
proponents of integrated work enabling us to arrive at new
insights.

Thus, we see an important goal of the present proceedings as
raising awareness of, and promoting collaboration within, the
wide range of cross-disciplinary approaches to voice studies. This
is the reason we founded the interdisciplinary Centre of Voice
Studies at Aarhus University (https://cc.au.dk/en/centre-of-
voice-studies), Denmark. The Centre hosts monthly online talks,
now partially available via the Centre’s YouTube channel
(https:/ /www.youtube.com/@CentreofVoiceStudies). We aim
to expose the Centre’s members and affiliates to a diverse range
of approaches to voice studies and to engage these talks with an
open mind. One of the aims of the talks is also to discuss matters
relating to disciplinary differences, including not only
methodology but also what types of questions are seen as
worthwhile to ask and why within each field in question. The
Centre has also hosted the 2023 Aarhus International
Conference on Voice Studies. It was at this conference that many
of the research contributions of the present proceedings were
first presented.

The proceedings are divided into four areas:

© 2024 Misa Hejna et al. This is an open access article licensed under the Creative Commons Attribution-
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Sociolinguistics

Media and popular culture studies
Linguistic typology

Digital studies

Within these, we find variably disciplinary and interdisciplinary
approaches to voice studies, with a range of diverse research
questions and methodological approaches involved. Being a
highly interdisciplinary area, voice studies faces a lack of
consensus when it comes to something as seemingly basic as the
terminology used to describe aspects of vocal variation, and the
definition of voice is itself quite varied. In order to start building
meaningful bridges between disciplines, we first need to identify
what lies on each disciplinary island (or archipelagos of specific
disciplines that have been integrated for a bit longer) to see which
bridges would actually be useful. Because not many publication
outlets are open to highly interdisciplinary approaches, another
aim of the proceedings is to provide an outlet to
interdisciplinarians working on voice studies who are eager to
learn from one another.
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ABSTRACT

Previous studies of the interaction between language, gender, and sexual
otientation have shown /s/ to be a robust variable indexing gay identity in men’s
speech. This study expands upon the previously established linguistic framework
of indexing gayness by exploting /s/ vatiation in native and non-native speech of
bilingual speakers, examining how the linguistic construction of gay identity
interacts between L2 English production and constraints of their native language
based on read speech data of 19 gay and straight French and German men.
Results show that some gay speakers produce /s/ with a higher centre of gravity
(CoG) than the straight speakers. Results also suggest that, overall, a speaker’s
native language does not have a significant impact on the quality of his /s/
production in English. These results are consistent with previous findings, which
show sibilant variation to index sexual orientation in monolingual gay men’s
speech and provide evidence of this feature acting as an index of sexual
orientation in French and German. Furthermore, the results call for a greater level
of inquiry into how gay speakers who employ this feature construct their gay
identities beyond a purely gay/straight dichotomy.

Key words: sexual otientation, /s/ variation, bilingualism

sexual orientation and gay identity in men: the voiceless sibilant

/s/.

1. Introduction

This article explores sibilant variation between native language
(L1) and second language (L2) speech examining the effects of
sexual orientation in bilingual English speaking French and

This paper analyses read speech data from both the native
language (L1) and second language (L2) of nineteen gay and
straight French and German men, with L2 referring to English
spoken by these individuals. The findings indicate that some gay
French and German speakers exhibit /s/ variation similat to that
obsetved in monolingual gay men's speech, characterized by a
higher centre of gravity (CoG) /s/ production compated to
straight speakers, both in their L1 French or German and 1.2
English productions. This variation is speaker-dependent and
occurs cross-linguistically for both French and German gay men,
transcending nationality and language boundaries. These
findings challenge a simple gay/straight dichotomy and call for a

German men at the intersection of second language acquisition
(SLA) and sociolinguistics. This intersection has been a notable
trend in SLA research, particularly examining sociolinguistic
competence [77] and applications of first wave [41-43] and third
wave [26-27] approaches to sociolinguistics to gain insight into
social processes of a speaker’s interlanguage [46]. Following
previous variationist SLLA studies, this paper examines the
potential  for  cross-linguistic  social ~meaning  through
phonological variation of gay bilingual men’s speech.

The indexical associations of gay men’s speech have been widely
studied in sociolinguistic research, establishing the generally
accepted notion that there is some quality of certain gay men’s
speech that signals sexual orientation (e.g., [44]; [53]; [57]). Much
of this work aims to discover which phonetic features signal
gayness in both speech production and speech perception in
monolingual speakers ([13]; [15]; [33]; [40]; [58]; [60-61]; [69]).
However, research in this area regarding bilingual speakers is still
quite lacking (though see [30]; [35]; [36]; [83]). This study
addresses this gap by examining one key variable that indexes

more nuanced understanding of the diverse constructions of gay
identities available to speakers. The current results call for further
exploration of the complicated interplay of the many factors that
culminate in the production of these multilingual, cross-cultural
indices. In this, I argue that looking at the gay speakers of the
present work as a single homogeneous group does not fully
explain the linguistic variation seen here, and calls for a more in
depth understanding of the construction of the multiplicity of
gay identities available to speakers.
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2. Theoretical framework

2.1. Gay speech style and /s/ variation

This study examines stylistic variation of /s/ in relation to sexual
orientation in non-native English speakers. Sibilant variation is a
prominent feature of a gay speech style and is the primary focus
here. Campbell-Kibler et al. [17] emphasize that styles convey
social meaning, and while the full definition of a gay speech style
remains uncertain [44, pp. 533], prior research has consistently
linked /s/ wvariation to gay identity and non-normative
masculinity in English ([16]; [23]; [44-45]; [48]; [52]; [53]; [54];
[60-61]; [62]; [65]; [70-71]; among others). While /s/ is not the
sole marker of a gay speech style, it is one of the most
recognizable features, and is seen across various languages (e.g.,
Afrikaans [5], Danish ([49]; [56]; [57]), Hungarian [63], and
Spanish ([30]; [47]; [78]).

Nevertheless, higher frequency /s/ production is not exclusive
to a gay speech style. For instance, (largely cisgender white)
women exhibit significantly higher /s/ frequencies than men,
driven by both biological and social factors ([31]; [32]; [38]; [73]).
Additionally, hyperarticulation of /s/ cotrelates with perceived
speech clarity, level of education, and formality [53].

Beyond relatively few studies on French ([35]; [36]; [67]) and
German ([34]; [39]), there is little work examining the phonetic
correlates of a gay speech style in these languages, despite
evidence suggesting that spectral aspects of /s/ wvariability
convey similar social meanings across languages. For instance,
Mack [47] finds in Puerto Rican Spanish and Pharao et al. [57] in
Danish, that speakers exhibiting /s/ variation with similar social
associations as English. Rdcz and Schepacz [63] link higher
sibilant frequencies to "feminine-sounding speech" in male
speakers of Hungarian. Russell [67] observes higher /s/ centre
of gravity (CoG) in overtly performative French speech
associated with sounding gay, while Kachel, Simpson, and
Steffens [39] report a similar trend in German gay speakers
producing slightly higher /s/ CoG.

These studies largely involve monolingual speakers/listenets,
with limited exploration of sociolinguistic indexicality and
second language acquisition in bilingual queer speakers. Fisher’s
[30] case study of a gay bilingual Spanish/American English
speaker shows stylistic vatiation of /s/ between L1 Spanish and
L2 English indexing sexual orientation both in L.1 Spanish and
(for this speaker) potentially even more so in his L2 English via
longet /s/ duration and relative high CoG frequency. Much like
the present paper, Hobart [35-36] looked at bilingual gay and
straight French men. Only in one of these papers [35] does he
show that gay French speakers produce /s/ with a higher CoG
and more negative skewness than the straight speakers. This was
seen for both the L1 and L2 to varying degrees. However, in his
later paper CoG and skewness were not predicted by sexual
otientation at either level [36].

The gay speech style discussed here is socially conditioned,
meaning that it is not a style used by all gay men ([14]; [54, pp.
203]), nor are features associated with it used exclusively by gay
men (l.e., /s/ vatiation). A style may possess a wide number of
indexically meaningful features embedded within the speech

signal but features are not bound to a single indexical meaning,
rather any linguistic feature may have an unlimited number of
potential meanings dependent on contextual renegotiation,
something Eckert [27] refers to as ‘indexical mutability’. It is
through this process which a gay speech style may emerge. As
such, /s/ variation is only one of a wide number of potential
linguistic factors which may aide in indexing a gay speech style
within the speech of any individual.

2.2. Bilingualism and /s/ for French/German L2
English speakers

This paper focuses on individuals who would be classified as late
bilinguals, where they had not fully acquired their second
language (I.2), English, prior to the end of the Critical Period of
language acquisition. The critical period ends around
adolescence ([25]; [37]) and suggests that younger learners have
an advantage in acquiring native-like pronunciation. The
participants of the present study started learning English
between ages 8-22, well past the critical period, and did not
achieve fluency until later in their education (if at all). While it
has been suggested that late bilinguals may need to exert a more
conscious effort to produce L2 phonology due to native language
(L1) influence [80, pp. 220], the sibilant systems in French,
German, and English are minimally different. Therefore,
participants should not encounter issues of single category
assimilation in their sibilant productions. While a full detailed
discussion of the sibilant structures of these languages is beyond
the scope of this paper, the similarities between the three allow
us to explote how /s/ may signal shared social meaning across
languages.

3. Methods

The data used in the analysis comes from individual recording
sessions with each participant. All recordings took place in 2015,
resulting in a total of 19 speakers between the ages of 20 and 30
(mean age 26.7). While not explicitly controlled for, all speakers
fall into a relatively narrow demographic of white, middle class,
highly educated (undergraduate or higher), cisgender men.
Speakers were recorded at 24-bit quantization with 48 kHz
sampling frequency in public (but quiet) locations in each city
(Paris, Lyon, Berlin, and Diisseldorf).

Data for the present study comes from read speech from both
the speaker .1 and L2. To elicit speech from the participants’
native language, participants read a native language version of
Little Red Riding Hood: Le Pefit Chaperon Rouge for French and
Rotkappehen for German. For English speech, participants were
asked to read part of an English language translation of Snow-
White. Speakers averaged approximately eight minutes per
reading task. These passages were selected to ensure that each
passage was of comparable length and literary style between all
languages examined in this paper.

All data underwent a high-pass filter at 1,000Hz which helps to
remove unwanted noise within the recordings and aides in
maintaining a frequency threshold of approximately 4,000-
10,000Hz, a range at which most /s/ variation occurs [31]. Each
file was transcribed, underwent forced alignment using the
FAVE program suite [66], and was extracted in Praat [7]. Prior



to analysis, outlier tokens measuring *2 standard deviations
(separated per speaker), any tokens measuring less than 30ms,
tokens with obvious Praat tracking etrors, and all /STR/ clustets
(known to retract; see [3]) were removed. This resulted in an
average token count of 347 for each of the French speakers (L1
n=174; L2 n=173) and 425 for each of the German speakers (L1
n=251; L.2 n=174).

3.1. Perceived nativeness ratings

To assess the impact of English language proficiency on L2
speech production, a modified methodology based on Sorace
and Filliaci [72] was used. English language ability was rated by
thirty-one L1 English speaking respondents. Speakers
underwent evaluation on six factors: syntax, morphology,
lexicon, phonology, fluency, and overall impressions. This
method of assessing English language ability should be viewed
as a proxy of proficiency as respondents were not directly asked
to rate a speaker’s proficiency, but rather their perceived level of
‘native-like speech’. Overall, the French speakers were rated as
less proficient than German speakers with average total ratings
of 61.78/100 and 70.82/100 respectively.

The effect of English proficiency is established by comparing
two linear mixed effects models in a likelihood ratio test. Table
1 shows the comparison of two models: 1) CoG ~ Orientation
+ Language + Orientation:Language + (1|Speaker) and 2) this
same model with the inclusion of “Phonology’ from the
proficiency evaluations. In all models, ‘Language’ refers to either
L1 French, French speaking 1.2 English, .1 German, or German
speaking L2 English.

The Akaike information criterion (AIC) and the Bayesian
information criterion (BIC) show differences between the two
models with the smaller number representing a better model fit.
The AIC shows no difference between the two models and the
BIC slightly favours the model which does #of include the
English proficiency rating for ‘Phonology’. The likelihood ratio
test therefore indicates that phonological proficiency does not
improve the model fit.

Table 1: comparison of models excamining the effect of phonological

proficiency.
df |AIC IBIC loglik |deviancely2  [x2df |p
Orientation* 10 [264713 264790 |-132346 264693
Language
+Phonology (11 [264713 264798 |-132346 264691 [1.3608|1 0.2434

The results of the likelihood-ratio tests are consistent throughout
all models for each different proficiency factor (Syntax,
Morphology, Lexicon, etc...) and phonetic measure (in this case
CoG, but also for skewness and Peak Frequency — not discussed
within). Since the model fit (slightly) improves when English
proficiency is excluded (as seen via the BIC), we must assume
that English proficiency has no effect on /s/ variability,
something which can likely be attributed to the minimal
differences between the sibilant structures of these languages. As
such, any differences which arise between L.1 and L.2 speech can
likely be attributed to aspects of the speech elicitation methods,

as opposed to inherent language differences or English
proficiency (see discussion below and Boyd 2018b). Given that
many speakers with very similar proficiency ratings have
drastically different results in their /s/ productions, it is highly
unlikely for proficiency to be qualitatively meaningful at the
individual level for this specific variable and as such, the effects
of English proficiency will not be discussed in further detail (for
more information see [10, pp 29-34]).

4. Results

The data presented hete is based on /s/ production data from
L1 and L2 read speech for all 19 participants (token count
7#=7499). The analysis for the present paper is based on CoG, a
measure of the weighted average frequency of the sibilant [82].
CoG is one of the primary measures considered in previous
sociophonetic work on /s/ variation, specifically work on /s/
and sexual orientation. In the interest of space, results from the
analysis of both Skewness and Spectral Peak Frequency are not
presented here. However, in both instances, results are similar to
what is seen in CoG (with skewness being inversely correlated
with CoG) and Spectral Peak Frequency providing no further
insights beyond what is seen in the CoG analysis (see Boyd [10]
for a full discussion).

French || French
Gay Straight Gay

German || German
Straight

10000
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Language

B French
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Figute 1: /s/ CoG by Orientation & Nationality.

Figute 1 shows the distributon of /s/ CoG production data
(represented in non-normalised Hz values) by nationality and
sexual orientation. These plots show overall trends for higher
CoG by gay men, and a trend across nationality and orientation
for higher English productions. Furthermore, little overall
differences are seen between L1 or L2 across nationality, with L1
French and German being similar, and both 1.2 Englishes having
comparable production values, though the difference is slightly
greater for the gay speakers. The French gay speakers show an
overall average CoG Frequency of 6,670Hz in their L1 and
7,310Hz in their L2. This is compared to the straight French
speakers who have an average CoG of 6,045Hz in the L1, and
6,426Hz in the L.2. Comparatively the gay German speakers have
an average CoG of 6,805Hz in their .1 and 6,965Hz in their 1.2,
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where the straight speakers show an average CoG at 6,422Hz for
L1 speech and 6,615Hz for L2 speech.

Linear mixed-effects models were fit running the Ime4 package
[4] and confidence intervals were estimated via a bootstrapping
process in the boot package ([18]; [24]). 95% confidence intervals
were estimated from 5,000 parametric bootstrap replicates [4].
While bootstrapping models do not give a p-value they produce
an output which replaces significance values in favour of a
different estimate of the reliability of the effect. This output can
be interpreted such that if the results of the confidence interval
excludes zero the effect is considered to be a reliable predictor
of this variation (or ‘significant’).

For the models, there are two variables that comprise three fixed
effects: sexual orientation, language used (.1 French or German;
French/German L2 English), and an interaction effect between
the two. There are also two variables as random intercepts:
speaker and target word. The reference level for each model is
Orientation = Gay, Language = L1.

Figures 2 and 3 shows the results of the parametric bootstrap
estimates and 95% confidence intervals for the mixed-effects
model ‘Centre Of Gravity ~ Orientation + Language +

Orientation:Language + (1|Speaker) + (1|TargetWord)’.! For
each of these figures “Sexuality Effect; Nationality” shows the
difference between gay and straight speakers when speaking their
L1. Similarly “Sexuality Effect; Nationality(Eng)” shows the
differences between gay and straight speakers when speaking
their L.2. Finally, “Language Effect; Sexual Orientation” shows the
differences between the L1 and L2 for gay or straight speakers.

These models indicate that for CoG there is a main effect of
sexual orientation only for French speakers (‘Sexuality Effect;
French’ and ‘Sexuality Effect; French(Eng)’). The bootstrapping
results show that straight speakers have a significantly lower /s/
CoG than the gay speakers, with /s/ productions of 652Hz
lower when speaking in their L1. This difference is even greater
when speaking English with the straight French speakers
averaging 893Hz lower than the gay speakers. For German
speakers there is no significant difference for a main effect of
sexual orientation, though the model shows straight speakers
have a slight overall trend for lower CoG than the gay speakers
(‘Sexuality ~ Effect; German’ and  ‘Sexuality  Effect;
German(Eng)’). Straight German speakers produce /s/ CoG
424Hz less than the gay German speakers in .1 German and
400Hz less in L2 English.

. | |
" Sexuality Effect; French I L |
1=
@ Sexuality Effect; French(Eng) : 0, : exclude_0
O o FALSE
% Language Effect; Gay l_._| @ TRUE
o
v Language Effect; Straight I—.—l
-1500 -1000 —-500 0 500 1000
Estimate
Figure 2: /5/ CoG: 95% bootstrapping Confidence Intervals - French speakers.
i . 1 |
P Sexuality Effect; German I v |
c
W Sexuality Effect; German(Eng) : v : exclude_0
e oA FALsE
% Language Effect; Gay I—.—l @ TRUE
o
v Language Effect; Straight I—.—|
-1500 -1000 —-500 0 500 1000
Estimate

Figute 3: /s/ CoG: 95% bootstrapping Confidence Intervals - German speakers.

The model also shows a reliable difference between these
speakers’ L1 and their productions of L2 English for both the
French and German speakers (‘Language Effect; (Orientation)’).
For French speakers this difference is slightly larger than the

! For exact confidence interval values for all results see Appendix 1.

German speakers. L2 English /s/ is produced with a higher CoG
than in L1 French with straight speakers producing L2 English
549Hz higher on average. The gay speakers have an even greater
difference between their L1 and L2 /s/ productions with English



791Hz higher on average than L1 French. German speakers
show this same difference with 1.2 English /s/ being higher than
L1 German by an average of 230Hz for gay speakers and 255Hz
for straight speakers.

Mixed-effects models were also used to examine differences
between the two nationalities. No significant results are seen in
either the L1, nor the L2, regardless of sexual orientation when
examining how these speakers differ from their national
counterparts (i.e., gay L1 French compared to gay .1 German)
indicating that /s/ production in L1 French and L1 German
have little difference between them which is similarly seen in 1.2
English across both nationalities. Furthermore, no results are
seen when accounting for regional variation within France or
Germany.

These results have shown that there are strong similarities across
nationalities as seen within both the descriptive statistics and the
results of the mixed-effects models. The models outlined in this
section show no differences between the two nationalities on
either the L1 or L2. They also indicate that though gay French
speakers may employ this higher /s/ CoG, the same cannot be
said for the gay German speakers, though they do approach
statistical reliability (according to the current models; e.g., Figure
3). One interpretation may be that sexual orientation really does
not matter in relation to German /s/ productions, but it is also
possible that there may be an effect which cannot be accurately
captuted within these models (see Boyd [9] for further
discussion).

5. Discussion

This study set out to determine the potential for /s/ variation to
correlate with sexual orientation within the speech of French and
German men and if so, to investigate how this feature would
manifest within second language speech. The results here present
multiple findings of interest. First, it appears that this feature
does indeed correlate with sexual orientation for French speakers
in both their L1 as well as their L2, though, based on the
inferential statistics, the same cannot be said of German
speakers. Second, results have shown that the French and
German men of this study, consistently produce /s/ differently
between their L1 and their L2. Each of these findings have
multiple explanations and interpretations which this section aims
to address.

One argument that can be made here is that /s/ is being
employed by some gay French and German men as a marker of
their sexual orientation. This argument, however, is restricted to
/s/ production among only a subset of the gay speakers and is not
necessarily applicable to pereption (as seen in [11]). Figure 4
succinctly delineates this point. This figure shows individual
speaker mean values for CoG with each dot representing one
individual speaker. The line between two dots shows the
difference between the respective L1 and L2 production
averages. A dotted line has been added to the figure by hand to
illustrate the highest mean CoG of the straight speakers. While
many gay speakets do not produce /s/ differently than the
straight speakers, it is only the gay speakers who produce /s/
with a relative high CoG. In short, it is only a small number of

the gay speakers who are doing anything of interest with their
/s/ productions.

Gay Straight
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Figure 4: speaker mean values - /s/ CoG.

Why this specific finding arises can be understood by looking
through the lens of hegemonic masculinity. Connell and
Messerschmidt [22] suggest that masculinity, specifically
hegemonic masculinity, is enacted heteronormative behaviour
related to a male-female dichotomy. As such, any deviations
within these two categories are delegitimised and relegated as
subordinate ([20]; [74]).

In this, some gay men attempt to align with these constructs (e.g.,
‘straight-acting’), while others may (at least in part) ignore them
(cf. [21]; [29]; [68]). When wholly discussing group level
differences such as “gay men do ‘this’ and straight men do ‘this””’,
we inherently assume group level homogeneity. However, this
assumption is problematic and any assumption of group
homogeneity, just because these speakers identify as gay, does
not give a complete picture of the potential stylistic practices
available to any one individual.

While Kachel, Simpson, and Steffens [39] show that gay German
men tend to have higher /s/ CoG than the straight men of the
study (a result which only approaches significance), the wider
results of that study suggest greater differences within gay men
and straight men than between them. The results provided here
may then point to this same notion. Indeed, a large amount of
diversity within wider groups should not be surprising. However,
and given that there is very little research regarding French and
German and /s/ variation in the context of sexual orientation,
this research began by assuming a gay/straight divide to get at
broadet, sutface level variation, aiming to determine if /s/
variability even correlates with sexual orientation as opposed to
taking a position of in-group diversity at the outset. With such
correlations seen within the current dataset it then becomes
important to examine the motivations for this variation at the
individual level (as discussed in great detail in [9]).

© 2024 Zac Boyd. This is an open access article licensed under the Creative Commons Attribution-NonCommercial-
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Figure 4 also highlights the second finding of interest, something
also seen within the inferential statistics: /s/ variation between
L1 and L2 speech. Due to the clear differences seen between the
L1 and 1.2 for both nationalities it must be assumed that this is
not a result of phonetic L1 language transfer [8]. I argue instead
that these findings are a result of style shifting according to task
type as seen via the attention-paid-to-speech [42-43] model of style
shifting. Previous studies have shown that .2 reading is related
to both language skills in the .2 and reading ability within the .1
(cf. [1]; [19]). An assumption of the latter would be pure
conjecture on behalf of the researcher, but as previously
mentioned, there were no relevant findings in terms of L2
proficiency which suggests that there is some underlying
mechanism which motivates this shift beyond language used.

An explanation can be inferred from research on read speech and
the gay speech style. Variation of sibilants, like all variation, can
occur for a variety of different reasons. In a study of English
fricatives, Maniwa et al. [50] compared acoustic measures
between conversational and read speech. Results from that study
show that across all speakers and sibilants (/s/, / _[/ ,and /z/) the
clear-speech  style contained intentionally hyperarticulate
sibilants with longer duration, higher centre of gravity, higher
spectral peak frequencies, and lower skew [50, pp. 3968], with
similar results found in word list speech by Munson, et al. [54].
Furthermore, Munson [52] critiques Van Borsel et al. [76] in their
use of read speech as the only basis for analysis because the /s/
variation shown by gay men in that study “may have had no
relationship to social identity, but may have simply been due to
group differences in the use of clear-speech variants” [52, pp. 4].
The L1 and L2 reading passages used in the present study could
be predicted to act in a similar fashion, with the L2 passage
resulting in variants akin to the hyperarticulate ‘clear-speech
variants’. L2 reading, especially if speakers are not fluent, requires
more effort, or at least a different set of skills on behalf of the
speaker [79]. Labov has suggested that styles may emerge based
on attention paid to task type [43]. If one interprets L2 reading
as a more ‘formal’ or complex task than L1 read speech, the
results presented here of L2 English read speech being produced
with higher CoG than L1 read speech are supported by previous
studies suggesting differences on a spectrum from less to more
formal speech tasks.

Furthermore, Brantmeier states that an L2 reader brings many
characteristics (e.g., gender, background knowledge, experiences,
interests, and personality) to the text’ [12, pp. 34]. In other words,
aspects of the reader’s identity. Though it should be noted that
her study is centred on reading comprehension, enjoyment, and
recall as opposed to a sociolinguistic based approach of speaker
identity. I agree with this view of read speech and argue that
identity is not a switch which is turned on or off based upon the
speech act, but rather the types of identity categories conveyed
via read speech is just part of this other speaking style to be
drawn on to convey a variety of social meanings. In essence, a
read speech style may not only convey aspects of formality and
speech clarity as discussed above, but may also convey salient
identity categories (e.g., gender, social class, or sexual
orientation), an argument supported by Podesva who suggests
that the ‘clear speech’ style (distinctive of read speech) may in

itself convey a variety of social meanings (e.g. ‘competent’, or
‘prissy’) depending on social context [59-60].

5.1. Cross-linguistic differences, bilingualism, and
transnationalism

Though aspects of hegemonic masculinity and theories of style
shifting (i.e. attention paid-to-speech models) help to explain the
variation described above, this discussion would be incomplete
without a greater acknowledgement of these speaker’s bilingual
identity and their relationship to the global gay community. An
obvious starting point for this discussion entails sociolinguistic
competence among late bilinguals which may also include the
understanding and appropriateness of employing phonetic
features which carry social meaning in the L2. Given that, for
most English speakers, /s/ vatiation has a vety strong meta-
discursive function in indexing gayness (c.f., the documentary Do
I Sound Gay? [75]), it may be the case that the gay speakers with
significantly higher /s/ CoG productions have gained such a
level of sociolinguistic competence to employ fronted /s/
variants to index a gay identity in L2 English. Though further
work [9] suggests the speakers of this study may be style shifting
in English (one marker of sociolinguistic competence [64]), it
does not appear that these speakers have actually attained
sociolinguistic competence. These speaker’s report very little
interaction with native English speakers in their day-to-day lives,
they reported using English in extremely limited contexts (such
as giving tourists directions or consumption of American media),
they have never lived in a country where English is the /Jngua
franca, and they have no explicit social motivation to gain native-
speaker-like patterns of variation. In short, being French or
German in France or Germany does not require socio-indexical
knowledge of English. Furthermore, were some gay speakers to
have acquired the sociolinguistic competence to employ fronted
/s/ vatiants in their 1.2 as an index of gayness, the implication
would then be that they have transferred that back to their L1,
something which remains very unlikely.

Variationist sociolinguistics often focuses on speech patterns in
a localised context. However, the effects of globalisation may
transform a community such that the lines between the ‘local’
and the ‘global’ are blurred. Papastergiadis argues that “people
now feel they belong to various communities despite the fact that
they do not share a common territory with all other members”
[55, pp. 115]. Based on the present data, it is impossible to
determine if this fronted /s/ vatiant arose independently in
France and Germany, if it is a product of cross-linguistic
(transnational) cultural transfer from a language such as English,
or an amalgamation of the two. Eckert [28] argues that to situate
social meaning in a community we must look at not only the
differences between groups within a given community nor
differences between two geographically dissimilar communities,
but rather both of these in context. An apt term in helping to
explain this cross-linguistic sibilant variation comes from
Blackwood referring to “Cultural Location”, which establishes
“the global, regional, and historical flows that have created
specific discourses, knowledges, and ways of understanding the
world in specific areas” [6, pp. 222] drawing on Appadurai’s [2]
idea of ethno-scapes that signify “the disjunctive flow of
meanings” [6, pp. 222]. In the case of gay identities, the location
becomes defined by a speaker identifying with these cross-
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cultural cross-linguistic aspects of a global gay community within
the confines of their geographical location, however the
ideological representations of what that means to them become
merged in local, national, and global aspects. This “disjunctive
flow of meanings” could potentially be applied to the cross-
cultural and cross-linguistic indexicality of certain features,
namely sibilant variation.

A prime example of this comes from Zhang’s study of ‘Beijing
Yuppies’ which shows that speakers may draw on not only local
linguistic resources but also extra-local and global sources to
construct a new style [81]. Zhang’s study shows that speakers can
develop a “hybrid linguistic competence”, and she argues that
the language or language variety which a feature comes from is
less important than “the selective combination of features from
several varieties” [81, pp. 458-59, original emphasis| which are
employed to give it new meaning. This may be similar to the
speakers of the present study who report that their notions of
gay stereotypes often come from archetypical gay characters
portrayed in American media. If it is the case that these speakers
are drawing on representations of gay identity in American media
they may be constructing an identity via a process of bricolage
(c.f. [26]). By combining semiotic resources of a gay style in
France and Germany with those adopted from American media,
speakers may be constructing a gay identity with no true origin.

6. Conclusion

The present study examined the role of /s/ variation and sexual
orientation in read speech of French and German gay and
straight men and has shown that some gay men may employ
higher frequency /s/ variants which correlates with some aspect
of their gay identity. This research has shown that if a speaker
produced this feature (more fronted, higher frequency /s/
variants) in their L1 this is also seen within their L2 speech,
supporting findings seen in the bilingual speaker in Fisher [30].
While a conclusive discussion of phonetic features which may
index sexual orientation in French and German men is outside
the scope of this discussion, this paper has determined /s/
variation to correlate with non-normative sexual orientation in
French and German male speech. Furthermore, it has suggested
several potential explanations for variation between the L1 and
L2, and has explored various potential motivations for the
production patterns seen here.

This research is part of a wider area at the cross-section of
sociolinguistics and second language acquisition: determining if
individuals employ /s/ vatiation in a way which correlates to
sexual orientation in L1 and L2 speech production. Previous
research in this specific area, gay identity in L2 speakers, is
minimal. By focussing on non-native speakers this research fills
a much needed gap in the literature on gay voices as the majority
of previous research is based on monolingual speakers. I argue
that many of the gay speakers of this study are exhibiting
linguistic variation which is part of a distinct gay speech style.
This feature, /s/ vatiation, is utilised across cultural and linguistic
boundaries regardless of nationality or whether a speaker is using
their L1 or L2. While this approach to the variation exhibited by
these speakers may admittedly be an oversimplification of the
nuanced distinctions that likely exist between (and within) the

French and German speakers, it provides a grounded starting
point for future study and has established that this may be a
socially conditioned marked feature in French and German.
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9.

Appendix

Appendix 1: /s/ CoG: 95% CI (Reference Level - Gay/L1)

T1*
T2%
T3*
T4*
T5

T6

T7*
T8*
9

T10
T11
T12

Coefficient

(Intercept)
Sexuality Effect; Fre
Sexuality Effect; Fre(Eng)
Language Effect; (GayFre)
Language Effect; (StrFre)
Sexuality Effect; Ger
Sexuality Effect; Ger(Eng)
Language Effect; (GayGer)
Language Effect; (StrGer)
Nationality Effect; L1; Gay
Nationality Effect; L2; Gay
Nationality Effect; L1; Str
Nationality Effect; L2; Str

Estimate
6599
-652.53
-893.84
791.22
549.91
-424.94
-400.57
230.69
255.07
187.19
373.34
-414.77
-119.93

6110.47
-1373.42
-1607.09
678.63
420.51
-1017.14
-1026.01
132.49
157.3
-369.19
-227.8
-1084.82
-758.98

95% CI

7047.21
-39.99
-281.09
919.3
675.93
127.51
133.53
312.43
347.26
811.86
9344
224.46
536.07

e e e e bt bl e e b bl b d

exclude_0

TRUE
TRUE
TRUE
TRUE
FALSE
FALSE
TRUE
TRUE
FALSE
FALSE
FALSE
FALSE
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ABSTRACT

This study examines the multifaceted nature of creaky voice production
(hereinafter CV), which results in diverse perception and acoustics.
Therefore, CV categories need to be defined which are relevant for both
perception and acoustics. Here, perceptually relevant CV categories are
explored. A CV classification scheme is conceptualised and tested, which
distinguishes between four CV modes (clean CV, harsh CV, breathy CV,
and aperiodic creak) and acknowledges transitions into CV (e.g., modal
voice — clean CV) as well as transitions between CV modes (e.g., harsh-
breathy CV). The scheme is tested by four forensic speech scientists
analysing spontaneous speech samples of six male English speakers.
Results revealed that speakers vary with respect to the nature and
frequency of preferred CV modes, i.c., CV space. We conclude that the
nature of CV production may be useful to facilitate speaker discrimination.

Key words: creaky voice, perceptual analysis, forensic voice comparison,
speaker-discriminating potential

with the recording of a known suspect, to address the
likelihood of identity or non-identity. Analysing individual
features like fundamental frequency, formants, rhythm,

1. Introduction

Creaky voice (henceforth CV) is frequently used in many

languages as a short-term voice quality setting to mark
various functions, e.g.: (1) contrastive phonation types, (2)
lexical tone and register, (3) intonation, (4) vowel-initial
glottalisation, and (5) coda-/t/ glottalisation (see [1] for a
summary). Within forensic speech science, however, CV as a
long-term setting is of particular interest. [2] reported
speakers of American English not only to differ in their use
of CV as a short-term or long-term setting, but also in their
characteristic acoustic CV preferences. This variation is
assumed to be based on anatomical, physiological, and
habitual idiosyncrasies [3]. The aim of the present study is to
determine if “persistent creakers” [4], who employ CV as a
long-term voice quality setting, can be distinguished based on
their particular CV production.

Forensic speech scientists analyse audio recordings related to
legal (usually criminal) investigations. Frequently, the expert
is asked to compare the speaker in an evidential recording

tempo, lexical choices, and voice quality, the level of
similarity between the recordings is assessed, as well as the
level of typicality in a defined reference population. Voice
quality (henceforth VQ) is an important feature for the
purpose of this task because of its potential power to
discriminate between speakers [5]. We consider that this
speaker-discriminatory power can be further exploited by
taking advantage of the multifaceted nature of CV through
analysing it on a finer scale.

CV production is typically characterised by short and thick
vocal folds [6], with only the membranous part of the glottis
being able to vibrate [7, 8]. [9] describes high adductive
tension, high medial compression, and low longitudinal
tension. The larynx is tensed [10] and typically elevated [§],
which causes the adducted ventricular folds to couple with
the vocal folds [11]. The airflow rate is low due to strong
adduction [11, 12].

© 2024 Katharina Klug et al. This is an open access article licensed under the Creative Commons Attribution-
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Various metaphors were used over the centuries to describe
the perception of CV: [13, p. 32] refers to “a rapid series of
taps, like a stick being run along a railing”. [10, p. 231]
compares it to “popping”, “frying”, “ticking” or “rasping”
and [14, p. 2650] associates it with a “motorboat engine”. All
these analogies describe individual glottal pulses which are
separately perceivable. Thus, we consider the presence of

distinct glottal pulses to be the main characteristic of CV.
1.1. Previous work

Some studies acknowledged the multifaceted nature of CV
and suggested potential ways to differentiate between types
or modes. The following studies — ordered by year of
publication — were chosen to be most relevant for forensic
application and should be considered when developing a
classification scheme, designed to meet the requirements for
forensic application.

The Vocal Profile Analysis protocol (VPA) developed by
Laver and colleagues [9, 15] has proven useful in analysing a
speaker’s VQ for forensic purposes and is used by forensic
phoneticians in various adapted forms around the world [16].
The VPA assesses a speaker’s VQ using a componential
approach by capturing individual VQ aspects including vocal
tract features (e.g., lip and larynx position), overall muscular
tension (i.e., vocal tract and laryngeal tension), and phonation
features (e.g., creaky and harsh voice). Each setting is
assessed perceptually on a long-term basis using a 6-point
scale, with a scalar degree of 4 to 6 being used for
pathological voices. As for CV, according to [9] it is
compatible with whispery voice, harsh voice, and falsetto and
various combinations, e.g., harsh-whispery creaky voice.

Batliner et al. [17] developed the ‘MUSLD scheme
(Munchner Schema fir Laryngalisierungs-Identifikation)
which differentiates between glottalisation, damping,
diplophonia (i.e., amplitude variations), subharmonics (i.e.,
frequency variations) and aperiodicity.

Slifka [18] studied CV production, which occurs at the end
of utterances. It is characterised by irregular glottal pulses,
abrupt glottal closing, and relatively rapid glottal opening,.
The vocal folds often lack proper glottal closure, resulting in
increased airflow. [18] reported that incidences of this
irregular CV mode are also found in non-final position.

Ishi and colleagues [19] highlighted the challenge to clearly
distinguish between distinct and non-distinct glottal pulses,
and thus the challenge to distinguish between presence and
absence of ‘vocal fry’, a popular synonym for CV. They
therefore introduced ‘transitions’ between vocal fry and
modal voice, period-doubled voice, and harsh voice,
recognising the phonation continuum. However, the authors
did not study transitions systematically.

An example of a more systematic approach on the issue of
transitions can be seen in Devaraj et al. [20]. Using
synthesised vowels, the authors systematically varied
fundamental frequency, open quotient, and amplitude

quotient to assess the level of ‘impulsiveness’, i.e., the level
of “temporal segregation of individual glottal pulses” [20, p.
2] on a 7-point-Likert scale. They demonstrated that different
graduations of vocal fry impulsiveness can be perceived,
which seemed to correlate primarily with fO and somewhat
with open quotient. Therefore, transitions into CV should
also be considered within a CV classification scheme.

Moisik [8] described two different CV modes based on
laryngeal height: raised CV” and Jowered C17. Although CV is
typically produced with a raised larynx position, CV can also
be produced with a lowered larynx which prevents vocal-
ventricular fold coupling and biases “phonation towards
breathiness” [8, p. 211]. The longitudinal tension of the
glottis and the aryepiglottic constriction above the glottis are
considerably less than in raised CV.

Keating et al. [21] described low fO and irregular fO to be
sufficient to generate CV perception. They list glottal
constriction as a further key property, which, on its own
however, is not sufficient to generate creaky perception. All
three key properties can occur in combination with each
other as prototypical creak (low fO + irregular {0 +
constricted glottis), spread glottis creak (low fO + irregular
£0), and vocal fry (low fO + constricted glottis). Furthermore,
low f0 can occur together with multiple pulses.

Each of the classification approaches summarised above
provided valuable perspectives on the multifaceted nature of
CV and was taken into account when developing the
proposed CV classification scheme.

1.2. Scope and Research Questions

The scope of the study is to explore the possibility of
improving the analysis of CV by implementing a workable
CV  classification scheme with perceptually relevant
categories. The approach is based on perceptual analysis,
with visual signal characteristics used to complement the
perceptual categories. Given the project’s scope, the
following research questions are posed:

RQ17

CV assessment: Is it possible to assess the nature of C1”
production using the proposed CV classification scheme? How
consistently do analysts perform?

RQ2
CV production: Can speakers be distinguished by the nature of
their CV production?
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2. Method and Data
2.1. Method

The current study considers the presence of distinct glottal
pulses as the main criterion of CV perception. Distinct glottal
pulses can have two causes: (1) damping effects, ie.,
amplitude attenuation, or (2) aperiodicity. (1) The vocal tract
in CV is described to be highly damped between glottal
excitations [22, 23]. Possible causes for these damping effects
are coupling effects between the vocal folds and the
ventricular folds [24], a long glottal closure phase [25], or a
slow glottal opening phase [26]. Damping effects cause
energy losses [19], thus enabling the perception of individual
pulses. (2) The perception of distinct glottal pulses, however,
can also be generated by aperiodic glottal pulses, which often
appear as long pulses, i.c., low pitch, typically listed as a CV
characteristic [e.g., 27, 28]. Human listeners are very sensitive
to aperiodicity. [29] revealed that the presence of only one or
two slightly aperiodic pulses are sufficient for CV perception.
These two causes for CV perception, i.e., damping effects
and aperiodicity, form the core of the proposed CV
classification scheme.

{APERIODIC C'

breathy voice harsh voice

BREATHY CV HARSH CV

CLEAN CV

Legend:

; CV modes modal voice

adjacent non-creaky VQ

Figure 1: proposed CV” classification scheme illustrating CV modes
and adjacent non-creaky 1.

The CV scheme (Figure 1) is divided into a blue inner section
surrounded by a grey outer section. The blue section displays
the presence of distinct glottal pulses and thus CV, while the
grey section displays adjacent non-creaky VQs which lack
distinct glottal pulses. CV is separated into four CV modes.
Three of them, i.e., clean, harsh, and breathy CV, produce CV
by amplitude damping effects. Aperiodic creak (henceforth
aperiodic C) is characterised by aperiodically spaced glottal
pulses and thus segregated from the amplitude damped CV
modes in the scheme. The CV modes are ordered according
to perceptual proximity and/or distance. Apetiodic C is
perceptually furthest from clean CV but may slightly overlap
with harsh CV and breathy CV. [6] reported that aperiodic
noisy voices perceptually overlap slightly with period-

doubled voices. Aperiodic C results in a noisy and rough
quality, comparable to harsh and breathy CV. Therefore,
aperiodic C perceptually borders on harsh-breathy CV.

Within the grey section, phonation types which are most
closely related to CV are displayed, i.e., modal voice, harsh
voice, and breathy voice. We follow [19] and [20] in
acknowledging the continuity of glottal pulse distinctiveness
and thus between C” and non-C1” and between C1” modes, as
indicated by the dashed lines.

Examples of waveforms and broad-band spectrograms
(window length 0.03s) for each CV mode are shown below
(Figures 2-5). They were selected based on 100% agreement
between all analysts from the main study. In the absence of a
clear example of breathy CV, the transition harsh-breathy CV
is illustrated instead. Dashed lines mark the CV section.

2.1.1. Clean CV

Clean CV is characterised by distinct glottal pulses and the
absence of additional perceptual characteristics. Clean CV
can appear tense. The larynx is typically elevated [8]. Figure 2
clearly shows the damping between the glottal pulses. In the
waveform, excitation amplitudes are clearly separated from
each other by damped amplitudes. The same phenomenon
can be seen in the spectrogram below: the dark vertical lines
are followed by white lines, indicating the absence of energy.
The vertical distinct lines in the spectrogram, which extend
over the entire frequency range indicate the distinct glottal

pulses [9].
"
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Figure 2: example for clean CV” (speaker 004 <s0>).
2.1.2. Harsh CV

With harsh C17, the perception of distinct glottal pulses
occurs simultaneously with the perception of harshness, i.e.,
roughness. Harsh voice quality is produced by coupling the
vocal folds with either the ventricular folds or the

© 2024 Katharina Klug et al. This is an open access article licensed under the Creative Commons Attribution-
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aryepiglottic folds [30]. This coupling effect results in
amplitude modulations, subharmonics, or chaos [31].
Acoustically, subharmonics and amplitude modulations
result in multiple pulses. Perceptually, either two
simultaneous pitches [32] or an indeterminate pitch is to be
expected. Chaos is perceived as particulatly harsh as the vocal
folds oscillate highly irregulatly, resulting in harmonic
smearing and broadband noise [31]. The waveform of harsh
CV in Figure 3 shows regular amplitude modulations
resulting in two repetitive patterns. These amplitude
modulations are also evident in the spectrogram as weak
vertical lines between the strong vertical lines.

Frequency (Hz)

Time (s)

Figure 3: example for harsh CV” (speaker 006 <be applying™).

harsh- breathy cv
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Figure 4: example for harsh-breathy CV” (speaker 005 <ubh>).

2.1.3. Breathy CV

Breathy C1” is generated when distinct glottal pulses occur
simultaneously with high frequency noise, and thus the
impression of breathy/whispery voice quality that occurs
together with CV. According to [33] the high frequency noise
is particularly apparent in the frequency region around F3.
The larynx is lowered [8]. Previous studies use the following
terminologies: whispery CV" [9], breathy-laryngealized mode of
vibration [33), lowered/ lax creaky voice (8], ot spread glottis creak
[21]. The example in Figure 4 displays harsh-breathy CV, the
transitional mode between harsh CV and breathy CV. Here,
distinct glottal pulses occur simultaneously with high
frequency noise and chaos. This becomes apparent by the
less periodic waveform with irregular amplitude modulations.
The spectrogram reveals less distinct vertical lines with
considerable energy in between and less prominent formants,
all of which indicates the presence of noise.

2.1.4. Aperiodic creak

Aperiodic Creak is characterised by distinct glottal pulses
resulting from aperiodic vocal fold oscillation rather than
amplitude damping alone. Aperiodicity inherently prevents a
clear pitch perception, and thus tends to be perceived as
“noisy”. The lack of pitch is also reflected in the term creak
rather than creaky voice. In contrast to the three CV modes
which are based on long-term amplitude damping effects,
aperiodic C occurs as a short-term setting. As stated above,
human listeners are very sensitive to even slightly aperiodic
pulses [29], and thus very susceptible to aperiodic C. An
example is shown in Figure 5. The aperiodicity becomes
apparent through the irregular main excitation peaks in the
waveform, which are also cleatly visible as irregular occurring
dark vertical lines in the spectrogram.
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Figure 5: example for aperiodic C (speaker 002 <California>).
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2.1.5. Adjacent voice qualities

The proposed VQs adjacent to CV are modal voice, harsh voice,
and breathy voice. As described by [19], adjacent VQs are not
cleatly delineated from CV, either in terms of production or
perception. The proposed adjacent VQs are hypothesised to
share a continuum with CV. This continuum may result in
analyst-specific thresholds when assessing presence or
absence of distinct glottal pulses and could therefore affect
the consistency between (and within) analysts when applying
the CV classification scheme.

2.2. Data

A corpus of six speakers was compiled. The samples
contained spontaneous speech of male English speakers,
provided at 44.1 kHz sampling frequency and a bit depth of
16-bit. Each speaker was represented by three samples that
were taken from the same recording, each about 30 seconds
long. This resulted in a total of 18 samples. The recordings
were obtained from five corpora of conversational speech,
all involving UK or US English: WYRED [34], SpeechBox
Allsstar [35], The Life Scientific [36], Northern Englishes [37]
and Deceptive Speech [38]. The speakers were selected by
the lead author to represent a wide range of CVs, including
speakers who straddle the line between creaky and non-
creaky VQ. Praat TextGrid files [39] were provided,
specifying the syllables to be analysed. Only stressed syllables
were chosen to exclude syllables phonated with low
subglottal pressure. Filled particles #5 and #m were included
too, as they are prone to creaky phonation [40]. 20 syllables
were labelled within each sample, resulting in 60 syllables per
speaker, 360 syllables per analyst and 1440 syllables in total.

2.3. Procedure

To test the proposed CV classification scheme, a focus group
was formed, consisting of four forensic speech scientists (the
first to fourth authors), selected for their interest in VQ and
CV in particular. All focus group participants had similar
training in perceptual VQ analysis, based on the application
of the Vocal Profile Analysis by Laver and colleagues (15)
and regulatly analysed VQ for forensic casework and/or VQ
research. The testing procedure involved an alternation of
individual analytical listening tasks followed by in-depth
online discussion sessions to address challenges and evaluate
results. For the pilot test, training material was provided to
the focus group participants to ensure familiarisation with the
proposed CV classification scheme. This included (1) a
summary with basic perceptual characteristics of the three
amplitude damped CV modes, i.e., clean CV, harsh CV, and
breathy CV, and (2) three short sample recordings selected
by the first author to represent each of the CV modes.
Aperiodic C was not included as it was only introduced after
the pilot test. In the subsequent online discussion session,
difficulties were discussed which provided helpful insight for
the design of the main study.

In this paper the main study is discussed. Within the main
study the participants were instructed to follow a strict

assessment method, dividing the classification process into
the following steps:

1. DistGloPuls: Is the syllable produced with distinct
glottal pulses?

a.  yes

b. no > NO CV

2. OVQ [Other Voice Quality]: If the syllable is not
produced with DistGloPuls, please state how you
would characterise the syllable’s main VQ instead.
(e.g., modal voice, harsh voice, breathy voice)

3. fOA/AmD: If the syllable is produced with
DistGloPuls, are these generated due to frequency
aperiodicity (fOA) or due to amplitude damping (AmD)?

a. fOA 2 APERIODIC CV
b. AmD

4.  FurChar: If the DistGloPuls are due to AmD, are
there any further characteristics, i.e., multiple pulses

(MulPul), high frequency noise (Noi)?
a. no > CLEAN CV
b.  MulPul 2> HARSH CV
c.  Noi= BREATHY CV

5. CVmode: Depending on the entries of the tiers
above, the respective C1” mode can be determined
(see Table 1). As VQ is continuous, ‘in-between’
transitional modes are also possible (e.g., harsh-
clean CV, clean CV-modal voice).

6. Notes: Any comments or questions can be entered here.

The flowchart in Table 1 illustrates the stepwise classification
process. This fine-grained procedure was designed to test the
workability of the CV classification scheme in the first
instance. Thus, a highly controlled context was chosen where
samples were 'pre-processed’, i.e., analysts were directed to
examine isolated syllables specifically chosen by the
experimenter. If the scheme proves feasible in this context,
then there are strong arguments for further exploring its
feasibility in a less controlled (and forensically more realistic)
environment, i.e., by applying it to samples of speech which
are not pre-processed.

Calibration for the main study was cartied out by providing
sample recordings for each proposed CV mode together with
a description of the expected characteristics visible in
waveforms, broad-band and narrow-band spectrograms and
FFT spectral slices. Analysis was based primarily on
perceptual cues. Visual signal inspection could be used to
corroborate perception.

© 2024 Katharina Klug et al. This is an open access article licensed under the Creative Commons Attribution-
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Distinct Absent NO CV
glottal
pulses
Frequency ~ APERIODIC CV
aperiodicity
Present
Amplitude Absent  CLEAN CV
damping
Further
characteristics Multiple pulses HARSH CV
Present
High frequency noise =~ BREATHY CV

Table 1: flowchart for assessing C1” modes.

2.4. Data analysis

For visualisation purposes, the syllable classifications
provided by the four analysts (e.g., harsh CV) were
transferred into x-y-coordinates. Using Microsoft Excel the
CV classification scheme was placed on a grid so that all
syllable classifications made for each speaker could be plotted
into the scheme. By using a bubble chart, the frequency of
occurrences of each classification was represented through
bubble size. Colour was used to represent the ratings of
individual analysts. Figure 7 shows the resulting bubble
charts, which allow for comparisons between analysts within
a chart, and between speakers across charts.

Quantitative analysis was performed by calculating the
frequency with which each CV mode was assigned per
speaker, both per analyst and across analysts (Table 2).

Agreement between analysts was assessed in two ways: (1)
Agreement in classifying presence or absence of distinct
glottal pulses (DistGloPuls) was calculated using Gwet’s
agreement coefficient (AC2). (2) Agreement in classifying the
phonation mode of individual syllables was analysed using a
distance measure calculated for each analyst pair.

3. Results and Discussion

The results are presented in terms of (1) CV assessment, and
(2) CV production. Table 2 and Figures 6 and 7 illustrate the
results.

Table 2 lists the preferred C1” modes for each speaker. Speaker
001, for example, preferred three CV modes — clean CV,
harsh CV, and clean-harsh CV. The percentages illustrate the
proportions with which particular CV modes were assigned.
Thus, 41% of speaker 007’5 syllables were rated as clean CV
when averaged across the four analysts. To be classified as a

preferred CV” mode, two conditions must be met: (1) the CV
mode occurs in at least 10% of all CV ratings across all analysts
(see % across analysts, 15t row in Table 2), and (2) the same CV
mode occurs in at least 10% of all CV ratings by af least two
analysts to ignore analyst-specific outliers (see % per analysts,
2nd row in Table 2, percentages of individual analysts
separated by slashes).

Figure 6 displays the same information as in Table 2 (% across
analysts, 15 row) visually within the CV classification scheme.
Each speaker is represented by a different colour. Only the
part of the scheme covering CV is shown, while adjacent
VQs are ignored.

The bubble charts in Figure 7 illustrate the ratings of each
analyst for each of the six speakers separately. Here, different
colours represent different analysts.

3.1. CV assessment

To assess the level of consistency between analyst, we need
to differentiate between two aspects: (1) determination if CV
is present, i.e., whether a syllable can be characterised by
distinct glottal pulses (DistGloPuls), and (2) assessment of
phonation mode.

3.1.1. DistGloPuls

The threshold between distinct and non-distinct glottal pulse
oscillation is continuous. Therefore, we distinguish between
three perceptual gradations to specify DistGloPuls: presence,
absence, and inconclusiveness. Inconclusiveness of
DistGloPuls was inferred when analysts indicated uncertainty
when assessing DistGloPuls by either adding a question mark
or indicating “slightly” or “borderline” in the comment box.

Analyst agreement on DistGloPuls was calculated using the
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Gwet’s agreement coefficient (AC2) for more than two
analysts from the /mCAC package [41] in Rstudio [42]. The
calculation was based on the ordinal raw ratings for each
syllable and each analyst. Percent agreement reached
AC2=0.56 for all analysts, indicating moderate agreement
[according to 43], while individual analyst pairs ranged
between AC2=0.48 (moderate) and AC2=0.61 (substantial).
Note that this scale indicates that the degree of agreement
was well above chance level. Overall, the analysts in the
current study seem to be in broad agreement when assessing
the presence of distinct glottal pulses.

3.1.2. Phonation mode

The agreement between analysts when assessing the
phonation mode of each syllable was calculated for each
analyst pair by determining the perceptual distances between
each syllable’s ratings. Distances were determined as follows:
(1) the distance between two amplitude damped CV modes
(e.g., clean CV and harsh CV) was defined as 1 distance. The
non-creaky VQs were treated similatly, e.g., modal voice and
breathy voice were considered as 1 distance point apart. (2)
As aperiodic C is perceptually further away from clean CV
than it is from harsh and breathy CV, disagreement between
aperiodic C and clean CV was classified to be greater
(distance 2) than between aperiodic C and harsh or breathy
CV (distance 1). (3) When analysts differed in their
classification only by an adjacent transitional mode (e.g.,
clean CV vs. clean CV-modal voice) the distance between
both classifications was rated to be 0.5. (4) The largest
possible perceptual distance within the proposed CV

classification scheme was considered between aperiodic C
and modal voice and rated as 3 distances.

For four speakers, namely 007, 002, 003 and 005, all analyst
pairs classified the same syllables with an average distance of
0.5, which corresponds to distance category (3) above, ie.,
the distance between clean CV and clean-harsh CV (see % per
analyst of analysts 1 and 2 for speaker 007 in Table 2), or clean
CV and clean CV-modal voice (speaker 002 in Table 2). For
these four speakers, the individual analyst pairs ranged
between 0.05 distances, which is almost perfect, to 0.9.

For speakers 004 and 006 analysts showed lower values of
agreement when classifying the phonation mode. Across all
analyst pairs the averaged distance was 0.9 with individual
analyst pairs ranging between 0.4 and 1.3 distances.

Across all speakers each analyst pair showed similar
agreement performances with distance values ranging
between 0.6 and 0.7 distances. Consequently, no analyst pair
was in greater agreement across all speakers than all other
analyst pairs.

3.1.3. Further insights

The focus group discussion sessions revealed that apparent
disagreement between analysts regarding DistGloPuls and
phonation mode did usually not stem from differences in
perception, but rather from the way in which the perception
was classified. Often this was due to analyst-specific
thresholds.

001 002 003 004 005 006
Preferred CV mode clean CV clean CV clean CV clean CV clean CV
% across analysts 41 32 66 36 14
% per analyst 4/74/41/46  13/57/33/25 64/79/58/63 43/68/24/14 17/13/13/14
harsh CV harsh CV harsh CV
11 19 21
0/0/32/14 14/30/38/3 38/33/17/6
aperiodic C aperiodic C aperiodic C
27 31 33
6/35/43/25 19/42/43/26 17/46/50/23
clean- harsh-
harsh CV breathy CV
29 25
68/9/18/20 54/0/10/26
clean CV- clean CV- harsh CV- clean CV-
modal voice modal voice harsh voice modal voice
29 11 16 14
55/5/23/33 18/5/6/13 5/6/10/40 25/8/13/11

Table 2: preferred CV” modes per speaker. Numbers indicate the percentage with which the classification was assigned from all CV ratings made,
both across all analysts and per analyst (separated by slashes).
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3.2. CV production

It can be seen from Figures 6 and 7, that breathy CV featured
much less frequently compared to the other CV modes.
Indeed, it did not quality as a preferred CV mode for any of
the speakers. This may suggest that breathy CV is more
unusual compared to the other CV modes.

In contrast, clean CV featured much more extensively among
the speakers analysed. Although clean CV appears to be a
more frequent and therefore a more typical CV mode, this
does not mean that two speakers cannot be distinguished
from each other just because they use clean CV as their
preferred CV mode. This is because, generally, speakers have
more than one preferred CV mode and that combination of
preferred CV modes differs between speakers. For example,
while speakers 007 and 002 both have clean CV as a preferred
CV mode, they differ in terms of additional preferred CV
modes, with speaker 007 using harsh CV and speaker 002
preferring aperiodic C. In fact, it is only speaker 003 (grey in
Figure 6), whose preferred CV modes only revolve around
clean CV. Whether a lack of diversity of CV modes within a
speaker can be considered more unusual than a speaker
displaying a wvariety of CV modes warrants further
investigation.

Speaker 005 (purple) was the only speaker who did not prefer
clean CV at all but instead spanned the upper-right corner of
CV modes, i.e., aperiodic C and all modes which include
some degree of harshness. This may suggest that the absence
of clean CV is more unusual and therefore has a higher
speaker idiosyncratic value.
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Figure 6: preferred CV” modes per speaker across all analysts.

Some pairs of speakers, such as 003 and 005, can be clearly
distinguished from each other. Other speakers’ CV spaces
overlap to a greater degree, e.g., 003 vs. 004 (grey vs. yellow),

002 vs. 006 (orange vs. green), and 007 vs. 004 (blue vs.
yellow). Despite the occurrence of overlap, none of the six
speakers share the same CV space, i.e., there is no complete
overlap between any of the speakers with respect to the
nature and frequency of their preferred CV modes.

Figure 7 supports the results by also including the syllables
that were classified as non-creaky but directly bordered the
speaker’s CV spaces. This is most evident in speakers 002 and
005.

4. Conclusion

Based on spontaneous speech samples of six male English
speakers, the present study explored the possibility to assess
the multifaceted nature of CV further by subdividing it into
four main CV modes, i.e., clean CV, harsh CV, breathy CV,
and aperiodic C. Explicit recognition was given to
transitional modes such as harsh-breathy CV, or harsh CV-
harsh voice. Looking back at the research questions, we
conclude as follows.

RQO1 CV assessment: Is it possible to assess the nature of C1”
production using the proposed CV classification scheme? How
consistently do analysts perform?

Analysts showed moderate agreement when assessing the
presence/absence of distinct glottal pulses, which was
defined as the main characteristic of CV in the current study.
When assessing the nature of the CV modes, the analysts
showed strong agreement on four out of the six speakers
using the proposed CV classification scheme. Discussion
sessions revealed that disagreement between analysts usually
did not stem from different perceptions; instead, often the
same perception was just differently classified. Particular
attention should therefore be paid to the calibration of the
analysts, e.g., by providing more detailed training materials or
conducting regular calibration sessions.

RQ2 CV production: Can speakers be distinguished by the
nature of their CV production?

Overall, the speakers in the current study differed in the
nature with which they produced CV. While some of the
speakers could be more easily distinguished than others, even
those with a higher level of similarity still did not fully overlap
in their preferred CV space. Further, some CV modes or
combination of CV modes appear to be more unusual than
others. The results suggest that the fine-grained assessment
of CV in a forensic voice comparison could help to
discriminate between speakers. Thus, the speaker-
discriminating potential of CV production should be further
explored by applying the proposed CV classification scheme
to a larger set of speakers. Analysing a larger sample would
shed more light on the typicality of CV modes and CV
spaces. Further testing would also reveal whether the
proposed CV classification scheme captured the most
important dimensions of CV production or whether revision
is needed.
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Figure 7: ratings of all labelled syllables per speaker and per analysts.
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Successful implementation of the method in casework
practice requires the provision of training material that
enables calibration and thus harmonises analyst-specific
threshold values. The training material should include sample
recordings from various speakers which exemplify (1)
thresholds for distinct glottal pulse presence, and (2)
highlight expected perceptual characteristics of potential CV
modes. In addition, visual cues from waveforms and
spectrograms should be made explicit which may be used to
corroborate perception. The analysis process also requires
simplification, as it is too time-consuming for a casework
application — comparing one speech sample with another
speech sample may already take up to 15 hours.

A future aim could be to determine the nature of CV not just
based on perceptual-visual analysis but to also use acoustic
information to corroborate perception. A combined
auditory-acoustic approach adopts the “complementary
strengths of the two approaches” [44, p. 765]. To incorporate
acoustic analysis, it needs to be discovered which acoustic
measurements correlate with the perceptually relevant CV
categories. Approaches such as [20] and [21] provide
suggestions for relevant acoustic parameters which could be
explored in this respect. Implementing an auditory-acoustic
approach for assessing laryngeal VQ such as CV may further
and comparability of these

increase  transparency

assessments.
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ABSTRACT

Research on Scottish accents using Vocal Profile Analysis [1] suggests that voice
qualities such as whispery, tense, creaky, and harsh voice [2, 3, 4, 5] play a role in
sociophonetic variation in voice quality in Scottish accents. However,
sociophonetic variation in Scottish voice quality has never been considered in a
large-scale acoustic study. Having separated creaky voice as described in [6] using
an automated fO-based approach [7], here I investigate variation in non-creaky
voice quality according to age, gender, and area in non-creaky stretches of
sonorant sounds taken from spontaneous speech of 95 speakers of Glasgow,
Lothian and Insular Scots from SCOSYA [8]. As acoustic measurements of voice
quality can be difficult to interpret in isolation because of the multidimensional
nature of the voice [9-11], here I combine H1*—H2* and CPP in a multi-measure
approach. Female speakers showed evidence of a tenser voice quality than male
speakers, while younger speakers displayed a more modal-like quality than older
speakers. These findings give evidence to support the idea that female speakers
are not universally breathier than male speakers and emphasize the importance of
considering the voice as a multidimensional entity in sociophonetic research.

Key words: phonation, voice quality, sociophonetics, corpus, Scottish English,

DOI: 10.2478/9788366675513-004

Scots, gender, ageing

1. Introduction

Auditory-perceptual research using Vocal Profile Analysis (VPA)
[1] has revealed that whispery voice is prevalent in Scottish
accents |2, 3] and that whispery, creaky, tense [3], and harsh voice
[4] vary by age, gender, social class and region [2, 3, 4]. Recent
advances in acoustic analysis of voice quality, such as automatic
detection of creaky voice [7] and multi-measure acoustic analysis
using psychoacoustically-validated measures [9-11], mean that
this variation may now be captured using acoustic methods.
Here, I consider the sociophonetic patterning of voice quality in
Scottish accents in the Scots Syntax Atlas corpus (SCOSYA) [8]
by age, gender, and area using acoustic methods, considering
how a multi-pronged, multi-measure approach to acoustic
analysis can allow sociophonetic variation in voice quality to be
interpreted with reference to auditory quality.

1.1. Previous work on Scottish voice quality

Existing research on Scottish voice quality has used VPA, an
auditory-perceptual approach to analysing voice quality in terms
of its laryngeal and supra-laryngeal components developed by
Laver and colleagues [1]. I restrict my focus here to the laryngeal

voice quality settings, which in VPA are evaluated on scalar
degrees with reference to modal voice. Being developed
alongside Laver’s systematic description of voice quality [12, 13],
this framework has the advantage of being directly interpretable
in terms of descriptive phonetic labels for voice quality such as
modal, breathy, creaky, whispery, and harsh voice.

Using VPA, Esling [4] considered sociophonetic variation in 32
adult male speakers and 18 boys from Edinburgh divided into
three groups of socio-economic status, and found that harsh
voice predominated in speakers with lower socio-economic
status, while the higher socio-economic status group used more
creaky voice, and some degree of whispery voice was present
across groups. Beck [2] considered voice quality among 50
speakers without voice disorders resident in Edinburgh, mostly
with south-east Scottish accents, as part of a study on organic
variation in voice quality. She found that whispery voice was
prevalent in the sample: all speakers were rated at scalar degree 2
or higher for whispery voice. Furthermore, male speakers were
more creaky than female speakers, being rated on average a scalar
degree higher than female speakers in terms of creaky voice.
Stuart-Smith [3] looked at voice quality in 32 speakers from
Glasgow stratified by age, gender, and social class in word lists,

© 2024 Joe Pearce. This is an open access article licensed under the Creative Commons Attribution-NonCommercial-
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read speech, and conversational speech. She found tense
whispery voice characterised Glaswegian laryngeal voice quality
across speech styles and speaker groups, but that male speakers
were more creaky and female speakers were more whispery, and
that working-class speakers were particularly whispery in
conversational speech. Beck & Schaeffler [5] also found that
whispery voice was prevalent across speaker groups in their study
on 76 adolescent speakers in Dumfries, Aberdeen, and
Inverness. Other aspects of laryngeal voice quality varied by
gender and region, with male speakers being rated higher on
scales for creaky voice and harsh voice, and Aberdeen speakers
being rated higher in terms of larynx tension than speakers from
other areas. The use of VPA in research on Scottish accents
suggests that the presence, magnitude, and combination of
different laryngeal settings are all relevant for the characterising
of sociophonetic vatiation in Scottish voices.

In this research, I consider voice quality in speakers of Scots
originating from Glasgow, Lothian (Edinburgh and surrounding
areas), and Orkney and Shetland, referred to here as ‘Insular’.
This allows comparison with previous research that focuses on
the Central Belt varieties of Scots spoken in Scotland’s urban
centres, while expanding the scope of research to include Insular
Scots speakers. Future research should consider working with
the wider range of Scots dialect areas available in SCOSYA,
which spans a wider range of areas including Dumfries &
Galloway, the Western Isles, and the North East.

1.2. Acoustic measurement

Auditory-perceptual schemes for analysing voice quality have
been criticised on the grounds of low inter-rater reliability,
attributed to the difficulty of isolating individual components of
voice quality from the holistic impression of a voice, and rating
the continuous perceptual properties on ordinal scales [14].
Acoustic methods side-step these issues while allowing the scale
of analysis to be increased, but capturing different components
that constitute voice quality acoustically in spontaneous speech
collected outside of a laboratory environment can produce
challenges. Szakay & Torgersen [15] analysed voice quality in
London adolescents using a single measure, H1-H2, but reached
different conclusions about how creaky voice patterned in their
sample upon revisiting the data using an automated approach to
identifying creak [16]. This approach, which involves identifying
a speaker-specific f0 antimode that functions as a threshold for
separating creaky and non-creaky speech [7, 17], shows promise
as a method of producing coarse-grained estimates of the
amount of creak that speakers use. In [6], I used this method to
consider how creak varies according to social and linguistic
factors in 95 speakers of Glasgow, Lothian, and Insular Scots
and found that speakers of Insular Scots were particulatly creaky.
Examining creak in isolation does not approach the level of
descriptive detail afforded by VPA: I therefore propose that
conducting further acoustic analysis on automatically coded non-
creaky voice may be necessary to approximate the insights

afforded by VPA.

Drawing on Kreiman et al’s psychoacoustic model [9, 10],
Garellek [11] argues that combining multiple measures of voice
quality that relate to the inharmonic noise source and spectral tilt

captures the perceptual quality of the voice more adequately than
a single measure in isolation. In the present study, I therefore
build on [6] and consider how voice quality in non-creaky speech
varies according to age, gender, and area in this same sample of
95 Scots speakers, where creak has been removed using the
automated approach described in [6], following [7,16,17]. In
doing so, I propose that spectral tilt and inharmonic noise
measures can then be interpreted more clearly, with spectral tilt
being interpretable in terms of tense-lax glottal constriction, and
measures of noise relating more likely to turbulent airflow rather
than f0 irregularity. I conduct this analysis with the following
measures: H1*—H2* H2*—H4* H4*-2kHz*, and CPP. For
brevity, only H1*—H2* and CPP are presented here. Results for
higher-frequency  spectral ~ measures  (H2*—H4*  and
H4*—2kHz*) are given in [18].

H1*—H2* is a measure of the degree of glottal constriction.
Higher airflow, a longer open phase, and less contact between
the vocal folds lead to H1 being more dominant in the low-
frequency portion of the spectrum; this in turn leads to less
constricted glottal states displaying higher values for H1*—H2*
[19]. Meanwhile, CPP is a measure that involves comparison of
the amount of aperiodic noise and harmonic energy in the
cepstral domain, the log-frequency spectrum [20]. Higher values
indicate more harmonic energy in the signal and a more modal-
like quality, while lower values indicate more aperiodic noise in
the signal, and a less modal quality.

Unlike in VPA, where voice quality is approached as a long-term
setting of speech, acoustic measurement is often implemented in
vowels alone. Much of the research validating the use of these
measures works only with steady-state vowels in isolation due to
practical constraints [9]. Implementing these measures in
spontaneous speech rather than isolated vowels therefore brings
with it considerations and possibilities. Firstly, the present study
expands measurement to include other sonorants, which are
likely to affect acoustic measurement, and so it is necessary to
control for the duration and linguistic content of a stretch.
Nasals, for example, display lower CPP than vowels [21].
Furthermore, the linguistic context may also affect phonation
and thus the measurements taken: Glottal stops [22], pre-
glottalisation [23], phrase finality [24], and phrase-initial vowel
onsets [25, 26] may all result in the presence of creak or other
cues to glottalization, in the form of decreased values for spectral
tilt measures. Furthermore, in Scottish English, pre-aspiration
can occur before word-final voiceless fricatives, leading to
increased spectral tilt and inharmonic noise in the spectrum [27],
which may also be expected in contexts following aspirated
voiceless plosives.  Controlling for these linguistic effects,
however, provides the opportunity to consider how short-term
variation in phonation due to segmental content and context
compounds to produce the overall voice quality.

1.3. Predictions

I consider variation according to both social and linguistic factors
in this data but focus here on variation according to social
factors: age (older approx. 65+, younger approx. 18-25), gender
(male, female), and area (Glasgow, Lothian, Insular).
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1.3.1. Age

Previous work on age in Scottish voice quality has found only
minimal differences [3,4]. However, the older (65+) age group
considered here are older than the groups considered by [3,4].
Their voices may be affected by ageing processes known as
presbyphonia, which may affect voice quality [28]. Laryngoscopy
shows ‘bowing’ of the vocal folds in older speakers and increased
prevalence of a posterior glottal gap [29], which results in a
breathier voice, manifesting acoustically in the form of increased
aperiodic noise in the spectrum [30]. Ageing effects may interact
with speaker sex and variety [31, 32]. Looking at British English
varieties, Gittelson et al. [32] found that male and female
speakers pattern differently with age, with HNR35 and H1*—H2*
lowering with age for male speakers but increasing for female
speakers. I therefore expect to find age differences, potentially in
the form of decteased CPP and/or increased spectral tilt in older
speakers but recognise this may not be consistent across all
speakers.

1.3.2. Gender

In Glasgow, Stuart-Smith [3] found that male speakers were
more creaky and female speakers were more whispery, while
Beck, considering mostly south-east Scottish accents [2] and
Beck & Schaeffler [5], who looked at adolescents from three
areas, found that male speakers were more creaky and more
harsh. The present study builds on [6], who found no gender
difference in terms of creaky voice in this data. I therefore expect
I may find gender differences between male and female speakers,
which could take the form of increased whispery voice in female
speakers. If female speakers are more whispery than male
speakers in their non-creaky voice, this can be expected to
manifest in terms of lower CPP, and steeper spectral slope.
However, considering that in [6] I found no evidence of
differences in terms of creak, contrary to Stuart-Smith [3], Beck
[2], and Beck & Schaeffler [5], the findings of this research may
continue to depart from previous research on Scottish accents
due to a difference in methodology.

1.3.3. Area

VPA research suggests prevalence of whispery voice across
Scottish accents [2-5], with harsh voice in male speakers from
Edinburgh [4] and tense whispery voice in Glasgow [3].
Acoustically, harsh voice would manifest with particularly low
CPP. The acoustic manifestation of tense, whispery voice is
unclear: We can speculate that it may involve a combination of
characteristics of tense and whispery voice, perhaps involving
low spectral tilt alongside low CPP.

2. Data and Methods

I investigated variation in voice quality according to social and
linguistic factors in 95 Glasgow, Lothian, and Insular Scots
speakers taken from SCOSYA [8]. The analysis presented here
builds on the analysis presented in [6], where f0-based coding of
creak was used to separate out creaky voice from non-creaky
voice and estimate how use of creak varies according to social

and linguistic factors. The present analysis then considers all #on-
creaky voice identified in [6]. Controlling for linguistic effects,
here I investigate how H1*~H2* and CPP vary according to age,
gender, and area.

2.1. Data

Speech data for 95 speakers were taken from the SCOSYA [6], a
corpus originally collected to investigate syntactic variation by
Scots variety. For each speaker, 180 seconds of conversational
speech was considered. The participants are speakers whose
spoken varieties occupy the linguistic continuum between
Scottish Standard English and Scots [33, p. 4]. Table 1
summarises the sample, which included 19 speakers of Insular
Scots (Orkney and Shetland), 29 speakers from Lothian
(Edinburgh and surrounding areas), 47 speakers from Glasgow
(incl. Greater Glasgow), of which 46 were male, 49 female, 46
older and 49 younger.

Table 1: summary of sample by age, gender and dialect area.

Older Younger

(approx. 65+)  (approx. 18-25)

Female | Male | Female | Male | Total
Glasgow | 10 10 13 15 48
Insular 9 3 3 4 19
Lothian | 7 7 7 7 28
Total 26 20 23 26 95

Speakers were sampled through an auditory assessment of
background noise and recording quality. The varying number of
speakers included from each area reflects the amount of total and
usable recordings from each area. Time-aligned transcriptions
provided by SCOSYA were converted to TextGrids using [34],
then force aligned using the Montreal Forced Aligner v.1.1
[35,36]. The output of the forced aligner was hand-checked and
gross alighment errors were excluded or corrected. The forced
alighment was then used to identify stretches of sonorants and
to estimate linguistic effects such as glottalization.

2.2. Methods

2.2.1. Separation of creak and unit of analysis

The analysis presented in [6] was conducted on stretches of
sonorant sounds, termed ‘voiced stretches’. Full details of the
procedure for identifying creak are given in [6, 18], but in
summary, the procedure involves processing sound files using
REAPER [37] to identify Glottal Closures Instants (GCls),
which are used to calculate fO. An f0 distribution is then
generated for each speaker using an automatic procedure
developed by Dallaston & Docherty [7]. This involves identifying
peaks in the distribution corresponding to probable modes of
creaky and non-creaky f0, and along with a speaker-specific
antimode in the trough between them that is then used to
separate creaky and non-creaky voicing.

© 2024 Joe Pearce. This is an open access article licensed under the Creative Commons Attribution-NonCommercial-
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Figure 1: output of antomated identification of creak in sonorant stretches
in the speech of a younger female speaker from Glasgow.

Use of this procedure resulted in creaky and non-creaky stretches
being separated, as shown in Figure 1. The bottom tier shows
the stretch before identification of creak, while the top tier shows
the voiced stretches after identification of creak. The non-creaky
stretches identified by this procedure are those that are analysed
here.

In the analysis presented in [6], antimodes could not be identified
for three speakers. These three speakers are included in the
analysis presented here, and all voiced stretches treated as non-
creaky. 20,922 non-creaky voiced stretches were analysed,
totalling 57 minutes and representing 85% of the total number
of stretches considered in [6].

2.2.2. Acoustic analysis

H1*—H2*, H2*—H4*, H4*—2kHz*, and CPP were chosen for
consideration following a linked auditory-perceptual and
acoustic study of a smaller sample of 24 participants, described
in [18], which indicated these measures captured perceptually-
relevant variation in voice quality in this corpus. Acoustic
analysis was conducted using VoiceSauce [38]. Measurements of
H1*—H2*, H2*—H4*, H4*—2kHz*, and CPP were taken using
a 16 kHz sampling rate and averaged within each stretch.
Harmonic measurements were corrected for formant influences
using the formant values and bandwidths estimated using Snack.

2.2.3. Estimation of linguistic effects

Forced alignment of the data all allowed for a number of
linguistic effects on phonation to be controlled for without
needing to be coded by hand. For example, glottalisation
contexts were coded in cases where pre-glottalisation or glottal
replacement of /t/ were possible, as outlined by [39, p. 184]. To
emphasise that these are possible rather than hand-checked cases
of glottal stops, cases where /t/ is likely to be produced as a
glottal stop are termed ‘glottalable’ contexts (e.g. bet #, betting,
button). Aspiration contexts were coded in stretches that followed
voiceless aspirated plosives (e.g. pine, but not spine), and voiceless
glottal fricatives (e.g. have). Similatly, pre-aspiration contexts
were coded in stretches containing vowels that precede non-
word-initial voiceless fricatives (e.g. grass). Phrase position was
estimated based on whether the forced aligner detected a pause
preceding or following stretch, and paired with considering

phonemic content of the stretch, which allowed estimation of
context containing phrase-initial vowels. The phonemic content
of the stretch also allowed consideration of whether the stretch
contained nasals, /1,w,j/ ot thotics.

Table 2: results of the mixed-effects model predicting H1*—H2* as a
function of social and linguistic factors.

Coefficient SE t
Intercept 0362 0.078  4.660 ***
Duration —-0.021  0.009 —2.241 *
Glottalable —-0.052  0.018 —2.878 **
Pre-glottalisation —-0.066  0.039 —1.695
Asp. /ptk/ 0018 0015 1.216
Asp. /h/ 0.105  0.030 3.516 ***
Pre-aspiration 0.079  0.024 3343 ***
Both init. & non 0.075 0.050 1514
Initial 0.065 0.029 2256 *
No vowel —-0.280  0.047 —5.935 ***
Nasal —-0.147  0.015 —9.572 ***
/Lwj/ 0.032  0.014 2256 *
Female -0.354  0.084 —4.209 ***
Younger —-0.234  0.084 —2.776 **
Observations = 27,563
Log. Likelihood = —36,404.920
2.1. Statistical modelling

The effect of social and linguistic factors on H1*—H2* and CPP
was modelled using mixed-effects linear regression using lmer
in Ime4 (v1.1-28) [40] and in R v4.1.2 [41], with random
intercepts for Words (string of orthographic words in the
stretch) and Participant. Each model was stepped up manually
starting from a minimal model containing only the random
intercept for Participant, with factors added sequentially, and
random slopes considered for Duration and Speech Rate.
Models were compared in a series of log-likelihood ratio tests,
where variables that did not significantly improve the fit of the
model were not included. The full list of factors considered for
inclusion is given in [18].

Fixed effects included in the final models included the Duration
of a stretch (Log, scaled), Glottalisation (INoze, Pre-glottalisation,
Glottalable), Aspiration (Nome, Aspiration from preceding
/p,t.k/, Aspiration from preceding /h/), Preaspiration (Nore,
Pre-aspiration), Phrase-Final (Non-final, Final), Contains Vowel
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(Non-initial vowel, No vowel, Initial vowel, Both initial and non-
initial) Contains Nasal (INo #asal, Nasal), Contains Rhotic (INo
rhotie, Rhotic), Contains /Lw,j/ (No /4 wyj/, /Lw,/), Gendet
(Male, female) and Age (Older, younger).

The final models were as follows:
1. H1*—H2* ~ Duration + Glottalisation + Aspiration +
Preaspiration + Vowel + Nasal + /Lw,j/ + Gender +
Age + (1 + Duration | | Participant) + (1 | Words)
2. CPP ~ Duration + Aspiration + Final + Vowel +
Nasal + Rhotic + /Lw,j/ + Age + (1 + Duration | |
Participant) + (1 + Duration | | Words)

No interactions significantly improved the fit of the model and
were therefore not included. This could be related to limitations
in the sample described in Table 1, which is relatively even in
Glasgow and Lothian but skewed towards older female speakers
for Insular Scots speakers.

3. Results

For brevity, only results for HI*—H2* and CPP are given here,
and focus is only on social factors. [18] includes additional results
for H2*—H4* and H4*—2kHz* alongside more information
about these models. Table 2 shows the results of the model
predicting H1*—H2* as a function social and linguistic factors.

As shown in Figure 2, H1*—H2* was lower for Younger
speakers than Older speakers, and lower for Female speakers
than Male speakers. This suggests that in non-creaky voicing,
Female speakers and Younger speakers are using more
constricted glottal configuration.
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Figure 2: effect of Age and Gender of H1*—H2*.

Table 3: results of the mixed-effects linear regression model predicting
CPP as a function of social and linguistic factors.

Coefficient SE t
Intercept 0.109  0.061 1.784
Duration 0.440  0.013  32.680 ***
Asp. /p,tk/ —0.079  0.014 —15.744 *x
Asp. /h/ 0.039  0.033 1.189
Phrase-final —0.202  0.012 —17.121 ***
Both init. & non —0.230  0.047 —4.876 ***
Initial —-0.287  0.027 —10.687 ***
No vowel —0.496  0.046 —10.817 ***

Nasal -0.393  0.016 —24.391 ***
Rhotic —-0.104  0.017 —6.142 ***
/Lwi/ -0.140  0.015 -9.270 *

Younger 0273  0.083 3304 **

Observations = 27,563
Log Likelihood = —33,151.110

Table 3 shows the effects of social and linguistic factors on CPP.
As shown in Figure 3, Younger speakers show significantly
higher CPP, suggesting use of a more modal-like quality.

Predicted CPP (scaled)
o o o o o
a N w » o

o
o
'

Older Younger

Age
Figure 3: ¢ffect of Age on CPP.

4. Discussion

How do acoustic measures of voice quality pattern according to
age, gender, and area in non-creaky voice in Scottish accents? I
found that in non-creaky voicing, female speakers showed
evidence of tenser voicing than male speakers, younger speakers
display a more modal-like quality than older speakers, and no
significant difference by area.
4.1. Age

I expected to find age differences and posited that this would
likely be in the form of decrease CPP and/or increased spectral
tilt among older speakers, suggesting increased breathiness.
Although I predicted ageing effects might not be consistent
across age and dialect area, I was unable to consider interactions
between these factors.

The findings of the present study show evidence of increased
breathiness with age, as captured here in lower spectral tilt and
higher CPP among younger speakers. While Gittelson et al. [32]
found gender-specific ageing effects on the voice in British
English accents more generally, the findings here suggest similar
patterning between male and female speakers in Scottish accents.
As Hejna et al. [42] emphasise, differentiating between biological
and social reasons for age effects is not always straightforward.
It is possible that higher CPP and lower spectral tilt among
younger speakers reflects a shift away from harsh and whispery
voice quality found by [2-5], and equally possible that these
differences between older and younger speakers reflect the
progression of physiological ageing processes. However, it is

© 2024 Joe Pearce. This is an open access article licensed under the Creative Commons Attribution-NonCommercial-
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31



worth noting that Beck & Schaeffler [5] found whispery and
harsh voice among Scottish adolescents in the most recent
auditory-perceptual study of Scottish voice quality, suggesting
this difference is more likely due to the physiological effects of

ageing.

4.2. Gender

Considering that Stuart-Smith [3] found that female speakers
were more whispery in Glasgow, I expected that I might find
increase whispery voice in female speakers in the form of lower
CPP and steeper spectral slope. The finding that female speakers
in this corpus show greater evidence for tenser or more
constricted voice quality is therefore somewhat surprising. In [6],
I found no gender difference in creak use in this sample. Taken
together, the present research emphasises the need to
differentiate the contributions of glottal tension, whisperiness
and the use of creak to overall voice quality.

This finding gives counter evidence to the claim that increased
breathiness in female speakers is universal. [43] discuss how
H1*—H2* is often greater for female than male speakers but that
the magnitude of this difference varies between languages,
suggesting that variation in breathiness is language-specific.
Finding that H1*—H2* is lower in female speakers than male
speakers in Scottish accents suggests that gender variation in
glottal tension is not only language-specific, but accent-specific,
considering that in British English speakers more generally, [32]
found H1*—H2* was lower for male speakers than female
speakers.

This in turn suggests that if there is a physiological influence that
favours increased breathiness in female speakers, as suggested by
[44], this is not deterministic. The full picture of voice quality
requires taking the relationship between multiple variables into
account. Future research should consider using alternative
modelling techniques in order to take these complex
relationships into account, as modelling them separately here did
not allow consideration of how the relationship between two
acoustic measures varied according to independent variables.

30 -

-10 0 10 20 10 0 10 20
H1*-H2*
Figure 4: exploratory scatterplot of the relationship between H1*—H2*
and CPP by gender. The pink line shows linear regression fit through the
data, with shaded yellow area showing 95% CIs.

A tentative exploratory analysis, shown in Figure 4, suggests the
relationship between H1*—H2* and CPP may differ by gender.
Among male speakers, there appears to be a weak negative
relationship, with CPP decreasing as H1*—H2* increases. This
pattern suggests that noisier stretches may tend to be produced
with an open glottal configuration, such that they would be
consistent with breathy voice, while less noisy stretches are
produced with a more closed glottal configuration, consistent
with modal to tense voice. On the other hand, female speakers
show a weak positive relationship between CPP and H1*—H2*,
with CPP increasing as H1*—H2* increases. Noisy tokens for
female speakers appear to show a more closed glottal
configuration, which would be more consistent with whispery or
tense whispery voice. This suggestion is only exploratory and
should not be taken as an inferential statistical analysis. Future
research should consider the relationships between different
acoustic variables more closely, as this analysis is very
preliminary.

4.3. Lack of a difference for area

Previous VPA research on Scottish accents suggests that a degree
of whispery voice in common across accents [2-5]. Research that
considers different Scottish accents independently suggests that
harsh voice is prevalent in male speakers in Edinburgh [4], and
tense whispery voice is characteristic of speakers in Glasgow [3].
I expected I might find evidence of these qualities in the form of
voice that would manifest with particularly low CPP for harsh
voice, and combinations of spectral characteristics of tense and
whispery voice for tense whispery voice.

Contrary to these expectations, I found no acoustic differences
in voice quality between Glasgow, Edinburgh, and Insular
varieties in non-creaky voicing. This finding is, however, broadly
consistent with the only study to directly compare different
Scottish accents by Beck & Schaeffler [5], who found minimal
differences by area between Aberdeen, Inverness, and Dumfries

[5]-

Though it may be that changes over time mean that there is no
longer a difference in voice quality between Glasgow and
Edinburgh speakers, an alternative explanation may be that an
acoustic, corpus-based approach is more suited to identifying
some types of variation than others. Harsh voice, though easily
identifiable auditorily, might be more difficult to identify through
purely acoustic methods, and is likely to occur intermittently,
meaning that instances of harshness might be present in the data
but not clearly visible. Forms of harsh voice that involve
aryepiglottic trilling may also involve low pitch [45, p. 74|, which
would mean that they would likely have been identified as creak
by the automated procedure in [6]. Another explanation may be
that differences in voice quality between Glasgow and
Edinburgh might come in how different measures pattern
together, rather than in single measures alone.

4.4. Limitations and future directions

A limitation of the present study comes in the use of the f0-based
approach. As summarised by [40], not all types of creak are
characterised by low f0, with aperiodicity and multiple pulsing
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also characterising some creak. These would not necessarily be
identified as having a low O within a speaket’s range, and in turn
would have been analysed here as non-creaky voice.
Furthermore, it is worth noting a limitation of this approach
specifically for considering variation according to social factors.
White et al. [47] found that this method performed worse for
male speakers than for female speakers, while preliminary work
by Pearce [18] found that this method was less reliable for older
speakers than younger speakers. It is therefore possible that
some findings here that appear to relate to age and gender may
in fact reflect differences in how much creak is reliably identified
by speaker group. However, the present study has reinforced the
need to consider creak as part of a wider multidimensional voice.
Future research may therefore consider a similar approach that
conducts subsequent acoustic analysis on creaky and non-creaky
speech after hand-coding of creaky voice, or which uses an
improved method of automatically detecting creaky voice. For
example, White et al. [47] found that combining the low-f0
approach with Kane et al’s resonator-based creaky voice
detection algorithm [48] brought automatic detection of creak
closer to hand-coded detection.

5. Conclusion

This acoustic analysis found that non-creaky laryngeal voice
quality in Scottish accents varies according to age, with younger
speakers producing a more modal quality, and gender, with
female speakers producing a tenser quality.

The patterns uncovered here demonstrate the potential use of a
multi-pronged, multi-measure approach in sociophonetic studies
of voice quality. If creaky voice had been considered alongside
non-creaky voice, I might have connected lower H1*—H2*
among younger speakers and female speakers to creaky voice. By
comparison, the approach taken here reveals similarity between
male and female speakers in the amount of creak used and gives
greater insight into the voices of speakers when they are not
using creak - which for these speakers, is most of the time.
Considering the separate contributions of creak, inharmonic
noise, and glottal constriction to voice quality in unison reveals
that Scottish female speakers use a more tense, but #of more
creaky, quality than male speakers. Further, exploratory post-hoc
analysis indicated that noisy voice qualities produced by male and
female speakers may be produced with separate laryngeal
configurations, with female speakers potentially favouring
whispery voice and male speakers potentially favouring breathy
voice. Though the approach taken here has limitations,
particularly in terms of its ability to differentiate harsh voice from
other constricted laryngeal states, this research presents a step
towards quantifying how individual components of voice quality
contribute to overall voice quality in an acoustic, corpus-based
study of spontaneous speech. Future research may gain greater
insight into laryngeal configurations undetlying sociophonetic
variation in voice quality by focusing on the relationships
between different acoustic measures.
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ABSTRACT

This article provides insights into the use of the voice in spoken word duos, with
a focus on the German language. It considers vocal interactions in spoken word
poetry in relation to both the spoken word movement and more performative
approaches to poetry. This includes various multicultural, literal, and musical
influences, and also expands our understanding of poetry against the backdrop of
literary competitions. In order to introduce, explain, and discuss the different
ways that vocal interaction is used as a creative means and in relation to the
content of slam texts, the article takes a speech communication and literary
studies perspective. Artists like Team Scheller and Team Zum goldenen Schmied use
rhythmic patterns, beatboxing, body percussion, and different vocal modes that
oscillate between speaking and singing to structure their performances vocally,
rhythmically, and physically. This article presents some of the different
articulatory, prosodic, and creative means they employ to organize, shape, and
perform slam texts and explains how two artists interact with each other to
manifest their various intentions and to create situations and sonic impressions.

Key words: spoken word duos, slam poetry, speech communication, literary
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1. Introduction

Most poetry slam contributions are performed by individuals,
whereas only a few duos take the stage. Competing in teams,
however, not only doubles the number of performers on stage
but also multiplies the possible uses of verbal and vocal creative
means, including mutual interaction. Slam poets and duos might
improvise of recite their poems spontaneously, but in most cases,
they spend plenty of time composing, remembering,
choreographing, and practicing both texts and performances.
Due to the strong entanglement between texts and their
verbalization, it is constructive to consider the use of voice in
such duos from the perspective of speech communication: as a
medium of both oral expression and social interaction
simultaneously. This understanding foregrounds the relationship
between linguistic formulations, the communicative situation,
and verbal expression, rather than the material or
phenomenological aspects of voice.

This article will provide insights into the use of the voice in
spoken word duos by looking at the German-speaking duos Team
Scheller and Team Zum goldenen Schmied. 1 will discuss the different
ways in which they interact vocally in order to show how they
use singing, humming, speaking, and beatboxing to perform slam
poetry. This mode of performance imitates certain musical styles
and uses rhythmic patterns and speech melodies to generate
tension between form, function, and content. In this context

form might be a particular rhythmic pattern, while function
refers to the use of a creative device to, for example, structure,
accompany, or characterize words, phrases, or whole sections of
text. When combined, form and function condition the
performance of the content. In order to outline this interrelation,
this article will take a speech communication perspective to
describe the different levels of form and function while
considering the content and interpretive approaches from the
perspective of literary studies.

At least two aspects are of particular interest: first, the use of
different articulatory, prosodic, and creative means to organize,
shape, and perform the slam text; and second, the different ways
in which the two artists on stage interact with each other to
manifest their various intentions and create situations and sonic
impressions.

2. Spoken word duos: expanding
creative means

Considering vocal interaction in spoken word duos means
looking at both the spoken word movement as well as more
experimental and petformative approaches to poetry. Spoken
word encompasses a range of multicultural, literary, and musical
influences, which has led to the emergence of a wide variety of
formats and helped spoken word poetry to flourish far beyond
the borders of the United States [1]. With poetry slams as events
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where slam poetry is performed, the oral tradition of spoken
word, and hereby of witnessing and recounting cultural,
historical, and social conditions is catrried forward, while at the
same time being adapted to address the modern human
condition [2]. Poetry slams have been gaining in popularity in
Germany since the early 1990s and have now become perhaps
the most famous spoken word format. Their rise in popularity
has not only been driven by their traditional inclusion in literary
and cultural institutions but has also more recently benefited
from the opportunities presented by the streaming and the
archival features of online platforms like Vimeo or YouTube [3].
So does this article, since the discussed examples are live
recordings of slam performances made available on YouTube.
Thus, poetry slam culture “mediates the aesthetic qualities of
poetry readings with more popular or everyday cultural aspects
as well as the competitive character of hip hop and rap culture”
[4]. It is therefore not surprising that these various influences are
also reflected in the texts performed — referred to as slam poetry
—and in modes of interaction.

As for the performed texts, it is difficult to define common
formal qualities, modes of address, or general content as slam
poets want their poetry to achieve a “more immediate, personal,
and authentic engagement with its audience” [5] while they
simultaneously compete in a literary competition. However,
creative means such as homophonic word play, rhyme,
call-and-response, beatboxing, rhythmic structures, and
song-like sequences are frequently used in individual and team
performances. Being alone on stage presents few options, but
team performances open up more possibilities to structure and
organize both the text and the staging. They also allow for a more
diverse use of vocal and verbal creative means as the interaction
between two voices allows performers to alternate their speech
complementarily or simultaneously.

In this context, Julia Lajta-Novak’s research on live poetry
introduces articulatory as well as composite parameters to
describe live poetry performances [6]. While she develops her
approach in relation to Theo van Leeuwen’s publication Speech,
Music, Sound 7], German literary scholar Frieder von Ammon in
his study on Austrian poet and author Ernst Jandl relies on
musical categories such as timbre and pitch [8]. The field of
speech ~ communication  enables a  research-oriented
specialization of the works and approaches mentioned above,
offering a variety of established concepts, terms, and
methodological approaches developed specifically in relation to
spoken utterances and accompanying interpersonal behaviour.
This allows for a more detailed description of speech sounds and
their relation to both the spoken text and the situational context
(performance) as well as the possibility to attribute aesthetic
effects to individual vocal and articulatory parameters.

In this regard, the speaking voice is considered an essential
component of oral communication, and simultaneously serves as
the medium of aesthetic expression and social interaction. As
such it can be described and analysed precisely by using the
concept of speech expression (Sprechausdruck) as well as
associated parameters, which are expanded upon below. The
so-called speech expression comprises a complex of timbral and
melodic, temporal, dynamic, and articulatory parameters that can

be further subdivided into different prosodic means such as
pitch, loudness, and complex phenomena like speech rhythm
and accentuation [9]. In spoken utterances they appear
individually and/otr in combination, helping to structure
utterances, highlight certain information, affect meaning [10],
etc. This dichotomy of form (pitch etc.) and function (structure
etc.) helps to shape the spoken word in artistic contexts. Since
the resulting shapes and patterns are based on everyday language
use, they can evoke emotions, memories, and associations in
listeners.

Another communicative behaviour that appears in slam
performances is singing, which, just like speaking, serves to
convey information, emotions, or the performet’s personal state.
Even though speaking and singing rely on the same physiological
conditions, they differ with regard to the individual use of the
speech organs and correspondingly in terms of formal, technical,
and tonal characteristics [11]. Nevertheless, it is not possible to
draw distinctions between them on the basis of fundamental
characteristics alone, even though a variety of phenomenological
descriptions refer to pitch movements and intervals as the main
qualities in the transition between speaking and singing [12].
While speaking is usually characterised by sliding, constantly
changing articulatory movements with indefinite pitch, singing,
due to its use of compositionally defined intervals, demonstrates
rather gradual tone sequences and articulation that is dominated
by vowels [13]. However, smooth transitions between these two
types of phonation are common in practice as different artists
tend to use both of them to varying degrees and in a process of
constant redefinition [14]. Moreover, articulation, formal
features predefined by the musical composition, and both
situational and contextual circumstances determine the extent to
which the listener perceives the text as being spoken or sung. In
this sense, speaking and singing form a continuum on which
both types of phonation converge, especially in an artistic
context, resulting in forms of expression that oscillate between
the two extremes [15]. Thus, in spoken word poetry, even the
slightest changes in, e.g., articulation result in the possibility of
creating various sound impressions that are reminiscent of both
music (soul, hip-hop, etc.) and other more traditional forms of
poetic recitation.

The use of the aforementioned modes of voice and the
respective articulatory as well as prosodic means becomes more
complex in spoken word duos. On the one hand, vocal
interaction enables a greater variety of sounds in that two or
more voices metge, overlap, or alternate. On the other hand,
performing together requires a shared focus, intention, the ability
to anticipate one another’s actions, and mutual trust to
cootdinate the temporal structure of both verbal and/ ot physical
performance elements. Consequently, these very elements are
subject to agreement between the performers as to how to
perform the poem verbally, rthythmically, and physically [16].
The following case studies provide examples of the extent to
which vocal interaction is used in slam performances,
considering some of their forms and functions, and the
impressions they help to create.
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3. Spoken word and sounding body

The spoken word duo Dalibor Markovi¢ and Dominique Macri,
aka Team Scheller, employ a variety of non-speech sounds in their
slam performances, most prominently beatboxing, body
percussion, and melody. When performing their slam text
“Atem und Hinde” (Breath and Hands) [17], for example, both
slammers are on stage, standing next to each other, facing the
audience. Going against prevailing expectations of the spoken
word format, the audience first hears a rhythmic-melodic
sequence, which recurs throughout the performance (see Fig. 1).
Markovi¢ introduces a body percussion pattern, which he creates
by tapping on his chest, alternating hands. After establishing the
rhythm for a period of one-and-a-half bars, he then additionally
starts humming a melody. The hummed melody comprises the
interval of a fourth, starting with C3, dropping down a third to
A2, then to G2, before going back to C3. All tones sound for
three beats, followed by a pause of equal length. The pauses are
eliminated for the last three bars, resulting in a continuous sound
that simultaneously provides an imperceptible cue. Once
Markovi¢ returns to C3, thereby completing the whole pattern
for the first time, Macri breathes in and starts to speak the poem
while her partner finishes the tone’s last beat. Markovic’s
hummed melody thus functions as structural means of indicating
to his partner when to start speaking.

When contrasted with the content of the poem, the rhythmic-
melodic pattern also gains a second function, which is to indicate
different temporal layers. To begin with, the first lines of the
poem reflect upon different emotional states of memory and
loss, culminating in Macri asking, “Erinnerst du dich?” (Do _you
remember?). In what follows, the two performers tell the story of
a friendship between two people, which begins with their first
encounter and continues through an intimate friendship that
ends with the death of one of them due to illness. The dynamic
of the interaction between the two articulated “I”’s, which is
depicted on the textual level and embodied by the performers, is
also represented in the structural arrangement of the spoken text.
While some experiences are rendered as memories, others are
depicted in the moment of speaking. In the case of the former,
Macri speaks the text, and Markovi¢ accompanies it with the

aforementioned rhythmic-melodic pattern. The moments of
experience are performed by Macri and Markovic together, either
in dialogue form, by complementing each other, or speaking in
sync.

Thus, the rhythmic-melodic pattern is closely linked to the
textual expression of memory and remembering. It does not just
initiate the performance but also ends it. In this context, it further
symbolizes the idea of “being alone”: in the beginning, it is
because the articulated “I”’s have not yet met and, at the end, due
to the death of one of them. Consequently, the different uses of
vocal interaction help to underline the temporal dimension of
the text and to distinguish sonically between current experience
and memory. Since the pattern serves as an opening and closing
sequence, it provides the performance with an additional frame.
The spatial organization supports this entanglement visually. At
the end, Macri leaves the stage, while Markovi¢ remains alone in
front of the audience. The performers thus performatively
duplicate the semantic level — with Markovi¢ embodying the
surviving friend. Unexpectedly and after finishing the last
pattern, Macri, from the off-stage, again asks, “Do you
remember?” In doing so, she inverts the initial situation. At the
beginning of the performance, she embodies the articulated “I”’
that remains and remembers, while at the end, her disembodied
acousmatic voice, in combination with Markovi¢ on stage, refers
to the fact that he is now the surviving friend who remembers.

Consequently, the rhythmic-melodic pattern develops both the
structural and narrative temporality of the performance. On the
one hand, it provides cues in order to facilitate the chronological
sequencing of verbal, vocal, and performative elements. Then
again, its function as a creative means of musical form relates to
memory, since it implicitly refers to the passing of time, both to
that of the performance itself and to that of the inner textual
moments of friendship. The accompanying pattern thus reminds
the audience that the performed sections are remembering times
past while simultaneously presenting the memories of the
articulated “I”’s. Finally, the rhythmic-melodic pattern
incorporates the narrative of remembering while at the same time
serving as a reminder for the artists as well as the audience.
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Figure 1: score of the rhythmic-melodic pattern. Key: R and L. indicate the use of either the right or the left hand.
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4.  Sounding word and soulful music

While in the previous example the spoken mode of voice
prevails, Fatima Moumouni and Laurin Buser, aka Teaw Zum
goldenen Schmied, combine the practices of beatboxing and call-
and-response while alternating between the speaking and singing
modes of voice in their performance “Mit Liebe gemacht” (Made
With Love) [18]. The beginning of the performance is already
suggestive of a staged concert. By introducing the team and
providing insights into what they write about, Moumouni initially
follows the expected course of a slam performance before
moving on to give the impression of a concert. The slam poem’s
content connects the level of the performance and the concert,
since every part of the text develops another facet of the topics
of writing and slamming. Moumouni starts by pretending that
she is testing her microphone and performing a soundcheck. At
the same time, Buser again mentions the team name and
announces in English that there will be “a little soul music.” He
furthermore addresses the audience by saying, “I hope you can
all embrace it,” before turning to his partner. The short cue
“Take it” then serves as a signal for Moumouni to start the text.
The first phrase “Es sprach einst ein Text zu mir” (A fext once
spoke 1o me) seems to be more sung than spoken due to its
rhythmic composition and melodic structure, including definite
pitch. Nevertheless, there is a sentence accent in the phrase, as is
usual in speech. The sentence accent marks the stressed parts of
a clause, which in this case also functions as the main accent and
thus highlights the most important word in the sentence — “text.”
Moumouni emphasizes this word, which becomes more
perceptible as it is louder and has a higher pitch than the
surrounding words. Thus, even the first words point to the
oscillation between language and music, speaking and singing
that characterizes the entire performance. Additionally, the
emphasized “text” tells Buser to start making a beatbox pattern,
imitating a kick drum {Bm}, snare {"Kh}, and hi-hat sounds
{ts}, as well as an implied bass line (see Fig. 2). Reversing the
previous example, it is not the musical event that cues when the
partner is to start speaking but the emphasized spoken word that
marks the start of a musical line.

While the kick drum sound is voiced and therefore sonorous, the
snare and hi-hat sounds are produced unvoiced and are therefore

M: Es sprach einst emn Text zu mur

percussive. Furthermore, Buser repeats the word “du” three
times as part of the beatbox pattern. The context, however,
emphasizes its sonic rather than semantic quality, creating a kind
of chromatic scale or bass line, as its pitch rises in semitone steps
with each repetition — from C4, to C#4, and D4. When he speaks
the third “du”, Buser combines the bass sound with the kick
drum sound, making it possible to either hear it as part of the
beatbox element or as part of the bass line. Hence, the
combination of voiced and unvoiced, sonorous and percussive
elements as well as the characteristic tone sequence creates the
illusion that the performers are being accompanied by the drums
and bass. The underlying rhythm can be described as six eights.
Moumouni additionally visualizes the rhythm with her body,
shifting her weight alternately from her left to her right leg,
always changing on stressed beats one and four. On these very
beats, Buser produces the kick drum and the snare sound, while
on unstressed beats two, three, five, and six, he makes the open
hi-hat sound. The recurring rhythmic pattern thus invokes
particular rhythmic structures referred to as “grooves” that are
most prominently used in soul music.

Occasionally, Buser directly comments on or questions the
preceding statements made by his partner, incorporating these
interactions into his beatbox pattern. This corresponds to the
musical scheme of call-and-response, which is found in different
musical, cultural, and religious traditions, including soul music.
In this sense, Buser’s interjections not only expand on the
beatbox pattern but also provide a response to Moumouni
presenting the main text or, more specifically, the call. Her
manner of speaking and singing evolves throughout the
performance. While in some parts she creates rhythmic
structures reminiscent of rap, in others, she phrases her delivery
more musically by using a broader vocal range, definite pitch, and
improvised coloratura. In this manner, she articulates the name
“Fatima” by lengthening the final vowel <a> and adding a
melody. Against the background of the chromatic tone sequence
in the beatbox pattern discussed above, Moumouni again uses
three halftone steps — from D4, to D#4, to E4 — each used to
sing one of the names’ three syllables. Thus, the interaction
between rhythmic structures, tonal sequences, a certain manner
of singing, and the call-and-response pattern together create the
impression of soul music. This complex textual, rhythmic, and

B: {Bln} {ts} {ts} {'\Kh} {ts} {ts} {Bm} {ts} {ts} {AKh} {ts}

1 2 3

M:

5 6 7 2 3 4 5

Er sagte

B:  Ein Text? {ts}{ts} {"Kh} {ts} {ts} {Bm} () du du {d/Bm} {ts} {ts} {"Kh} {ts} {ts}

6 1 2 3 4 5 6

M: Fatuma—

7 2 3 4 5 6

—a

B: {Bm} {ts} {ts} {"Kh} {ts} {ts} {Bm} {ts} {ts} {"Kh} {ts} {ts} Schéner Name

1 2 3 4 5 6 1

3 4 5 6

Figure 2: transcription of the entanglement between beatbox pattern and text. Key: M and B indicate either Monmonni or Buser articulating.
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sonic composition would not be possible without the increased
possibilities presented by verbal and vocal interaction.

While in Markovi¢ and Macri’s performance, vocal interaction
mainly serves to create a temporal structure, Teanz Zum goldenen
Sthmied employ both vocal interactions and different modes of
voice to allude to another genre and format. Although it is a slam
performance and is introduced as such, the pretence of the
soundcheck and the duo’s interaction with the audience frame
the performance as a concert. An inner performance (concert) is
thereby related to an outer performance (slam). Throughout the
staging, the team introduces further situations such as TED
Talks, sermons, and traditional poem recitations, all of which
create the same kind of tension between the inner and outer
level. Even though the artists playfully and imperceptibly change
the situations and the accompanying vocal styles, they always
finish and connect the different sections and facets with one and
the same slogan: “Because if you do things with love, you will get
love back.” By iterating this phrase at the end of each section,
they imply that it is not necessarily the type of performance
(sermon, recitation, etc.) that is relevant but one’s personal
relation to, for example, practices such as writing and slamming,
as well as the motivation behind them. For a positive, caring, and
passionate attitude also communicates with a person sitting
opposite or a potential audience.

5. Conclusion

Given the possibility of dividing up the individual passages, the
mere act of reciting a text together already expands the sound
impressions that a slam poetry performance might evoke. This
division might be the most fundamental and simple form of
organization, yet it forms a starting point for more complex
structures and vocal interactions. The performances discussed in
this paper demonstrate an entanglement of vocal, verbal and
musical elements. Both duos use articulatory and prosodic means
to emphasize and structure oral expression while at the same
time referring to different styles of music.

In both examples, the duos constantly change the ways in which
they use their interacting voices. This affects parts that are
spoken or sung individually, that are supplemented by humming,
body percussion or beatboxing, that are spoken in sync, and that
show distinct rhythm. In some cases, the constant changes
between the speaking and singing modes of voice blur the lines
between different performance styles while simultaneously
helping to establish those very styles. Unlike solo slam
performances, vocal interaction thus creates different temporal,
emotional, and situational states without explicitly naming and
framing, for example, temporal sequences (Team Scheller) or
modes of presentation (Team Zum goldenen Schmied). Moreover,
they help to coordinate the chronological order of verbal, vocal,
and rhythmic layers (cues). Both structural functions and
aesthetic effects enhance the content by associatively creating
sonic references (soul, hip-hop, memory), which either add a
layer of meaning to the slam text or differentiate between the
individual facets of the content.

The spatial use of the stage complements this approach as well
by helping the artists to visualize a range of interpersonal

relationships and social interactions. It allows for them to expand
on their sound impressions, as a physically disembodied, off-
stage voice may evoke other associations than the simultaneous
perception of vocal and physical appearance. In the examples
discussed here, corporeality, i.e., body movements and gestures,
becomes evident in its sensual and material dimension as a
performative and musical element while also serving as a tool to
support the structural and formal organization of both single
sequences and the performance as such. While this article
focuses primarily on the use of voice in spoken word duos, the
aforementioned range of topics, including corporeality and
embodiment, constitutes a fruitful subject for further research
on performing in teams.
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ABSTRACT

The dominance of an American singing style in British music has long
been acknowledged and different approaches have been applied to both
determine the motivations behind singers’ convergence to this style
modification but also to determine why some choose to diverge from this
norm. Previous research has mainly focused on theories of genre
appropriateness and accommodation towards admired groups or different
audiences, but these theories have not been sufficient in offering a full
understanding when looking at motivations behind the London-born
singer-songwriter, Lily Allen's, linguistic behaviour. Six of Allen's songs
were analysed in order to provide a quantitative dataset for the claim that
Allen portrays Estuary English in her singing style. Moreover, non-
linguistic dimensions were analysed to broaden the understanding of the
indexical meanings of her songs and language performance, to bring into
focus not only the recipient but also the content and message of the music.
Lily Allen's singing style was found to be characterised by an almost
complete absence of American features, portraying, instead, British
features with connotations ideal for expressing authenticity and a balanced
rebelliousness within mainstream pop norms when offering the multi-
faceted social critique characteristic of her songs.

Key words: style modification, Americanisation, Lily Allen, indexicality,
Estuary English

moreover, examines and discusses proposed motivations
for her linguistic behaviour.

1. Introduction

The quote in the title of this paper, derived from a
YouTube comment [1] on Lily Allen’s song “The Fear’ [2],
seems to perfectly encapsulate Lily Allen as an artist. She present previous research on Americanisation in pop music
achieved wotldwide success with her debut album _4/righs, and thereafter outline the features of the Estuary English
St in 2006 and has since then released another 3, which variety.

have all earned commercial success and won numerous
awards. One possible explanation for her immense success

To lay the theoretical framework the paper will firstly

2. Previous studies and theoretical

might be found in her unique singing style as she sings with
a local variety rather than adopting the American sound,
which Gibson notes is very ‘common in popular music
throughout (and beyond) the Anglophone world’ [3, p. 3].
Building on Gerwin’s research on Lily Allen's music, this
paper sets out to provide a quantitative dataset based on an
auditory analysis of her 6 most popular songs to
corroborate the claim that Allen portrays British features in
her singing and a lack of American variants. Through a
multi-modal analysis of the content of her music, the paper,

framework

Trudgill’s foundational study [4] marks the beginning of
sociolinguistic research on Americanisation in British
music. He set out to investigate British bands’ notable
digression from their spoken vernacular and the
motivations for modifying their linguistic behaviour so. In
describing this modified linguistic behaviour, he introduces
the American pronunciation model consisting of 6
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characteristic phonetic features that British singers adopt as
they find them prototypically American.

In order to find a possible explanation to this phenomenon,
he turns to Le Page’s ‘acts of identity’ theory [4, pp. 252-
253] as he argues that British musicians imitate the linguistic
behaviour of the group that they want to identify with. Due
to the African American origin of many genres within
western pop music and Americans’ consequent ‘cultural
domination’ at the time, it was only appropriate, Trudgill
argues, to converge one’s sound to those who did it best [4,
p. 254].

Le Page’s theory also provides a notion of conflicting
motivations, to which Trudgill assigns much salience. In a
diachronic analysis of The Beatles’ albums [4, pp. 260-261],
he notices a decrease in American features and points to
the weakening of the American model to explain this
sudden shift. After the British Invasion and the global
success gained by The Beatles, cultural domination had
changed, and British music ‘acquired a validity of its own’

[4, p. 261].

Finally, he looks at the emergence of the punk movement
in Britain. Here, he finds a motivation towards British
covert prestige features and identification with the
working-class youth conflicting with the continuing
motivation towards the American model, reflected in
hybrid accents [4, p. 262].

Building on Trudgill’s research, Simpson offers a slightly
altered framework to the principal model, which he labels
‘the USA-5 model’ [5, p. 345). Moreover, he brings a lot
more focus to adoption of a specific persona and the topics
of the lyrics so that the centre of attention is not only who
is being sung to but also what is being sung about [5, p.
354].

Towards the end of his research, Simpson takes a look at
the globalisation and centralisation of production in 90’s
pop music and the resulting perceived homogeneity, which
was forcing bands to ‘try to carve out their identity by
searching for some generic label that marks out as different
or unique’ [5, pp. 361-362]. Among these labels he
mentions indie and Britpop, which he sees as part of the
explanation as to why the resonances and associations of
the USA-model ‘have altered inexorably over the years’ [5,
p. 364].

This is where Beal comes in with her influential research
and qualitative language-ideological approach to the Indie-
rock band, Arctic Monkeys [6]. Beal elaborates on
Simpson’s indications of change in associations of the
USA-model as she brings in the theory of indexicality.
When examining the mode of singing, it is highly relevant
to look at indexicality, Jansen emphasises, since songs are
nonspontaneous texts in which language becomes very
agentive, intentionally manipulated ‘to evoke certain
associations and reactions’ [7, p. 6]. Based on Eckert’s

notion of indexical fields, arguing that ‘meanings of
variables are not precise or fixed but rather constitute a field
of potential meanings - an indexical field’ [8, p. 453], Beal
states that the associations of the USA-5 features have
changed from being indexed as ‘simply “American’™ to
‘mainstream pop’ [6, p. 229].

The ubiquity of these features has resulted in an automatic
employment, lacking any conscious act of identity, which is
what certain British artists wish to dissociate themselves
from by performing local varieties instead, indexing
authenticity and independence from mainstream pop, Beal
argues [6, pp. 224-25].

In a very recent study, Jansen [7] shifts the focus to
audience perception as she argues that audiences and their
evaluations play a decisive role in how social meanings
become embedded and how singers modify their singing
styles, especially now that the mediascape allows listeners
to not just passively consume the music but also actively
engage in discussions on language performances online [7,

pp. 2-11].

In an interview-based research project, Jansen finds that
especially the British participants are aware of American
features, and generally criticise Americanisation in British
music as it is seen to be artificial, mainstream and
‘encroaching upon British music” [7, pp. 124-128]. The
instances of British vernacular features evoke, by contrast,
many positive attitudes among all participants as they atre
considered non-conformist and authentic by jeopardizing a
potentially more widespread success for matters of local
pride and cultural preservation |7, pp. 127-128].

3. ACloser Look on ‘Estuary English’
and Audience Responses

In her article on dialects in pop music [9], Gerwin claims
that Allen is portraying Cockney features in her singing
style. The indexical meanings attached to Cockney features
at the time of Trudgill and Simpson, such as punk
connotations of anti-establishment, are, however,
enregistered differently in Allen’s music as the features have
become much more widespread and have given rise to a
‘softer form’, labelled Estuary English [9, p. 10].

The term, henceforth referred to as EE, was coined by
Rosewarne in 1984 and is described as a variety widely
distributed in the South-East of England, linguistically seen
as a compromise and as a neutral ‘middle ground’ on a
continuum with the overt prestige RP at one end and the
local Cockney at the other [10, p. 3]. Rosewarne argues that
the acquisition of EE 1is a two-way process of
accommodation with different varieties converging as it lets
speakers of local varieties accommodate upwards to sound
more ‘sophisticated’ and educated while RP speakers
accommodate downwards to increase ‘street credibility’ and
to avoid ‘posh’ connotations [10, p. 7].
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In this way, EE comprises features of both Cockney and
RP and thus borrows ‘the positive prestige from both
accents without committing itself to either’, Altendorf
points out [11, p. 3]. This results in a ‘vagueness’ that makes
the variant very difficult to linguistically demarcate. In spite
of these complications in defining the variant, ‘the term and
concept of EE have caught on’, she argues. In Well’s
consequent research on finding some phonological
distinctions [12], Altendorf highlights three ‘key’ linguistic
featutes, /t/-glottalisation, /1/-vocalisation and #)-fronting.
In her empirical research based on these features, she
concludes that word-final /t/-vocalisation and /I/-
vocalisation serve to mark EE off from RP whereas
intervocalic /t/-glottalisation and 7#-fronting setve to
marker off EE from Cockney. Among other consonantal
features that mark EE off from Cockney, Wells also
suggests H-dropping [12].

A majority of positive responses to her usage of EE
become evident in the comment sections of her YouTube
videos. A comment on the music video of her song ‘Smile’
notes that, ‘{mjost ppl with English accents usually sound
American, I'm glad her accent stays intact when she sings’
[13], and is just one of many similar comments that support
Jansen’s argument that the listeners are aware of the general
Americanisation and highly welcome the British features.
Another comment on the music video of “The Fear’, stating
that ‘it’s so refreshing to hear someone sing in their own
accent! The twangy American accent lends itself well to
Iyrical expression, but accents are many and varied; let’s
start making more music with individuality and sincerity’
[14], also shows awareness of possible motivations for
Americanisation and confirms the suggested associations
of authenticity in local varieties.

4. Methodology

As Gerwin did not provide any analysis of Allen’s singing
and only touched briefly on one song, I wanted to build on
her claim and provide a quantitative dataset as well as a
broader multi-modal analysis of the content of her songs to
ascertain that she does portray both Cockney and RP
features and an absence of American variants and to help
clarify the motivations behind this portrayal. Thus, a
quantitative auditory analysis is conducted of her top 6
songs on Spotify [15, 16, 17, 18, 19, 20], listed in Table 1
below.

The analysis is based on the USA-5 features and the EE
features mentioned above. These include the 5 American
variables: the TRAP, LOT, and PRICE vowels; intervocalic
/t/, and postvocalic /r/ and the 4 Cockney vatiables:
word-initial /h/, wotd-or syllable initial TH, intetvocalic
and final /t/, and preconsonantal and prepausal /1/. The
American vowels are only examined in stressed syllables to
avoid unstressed variants. The analysis is done by
identifying the possible occurrences of the linguistic
variables in the lyrics and then analysing how these are
realised. All lyrics except from backing vocals are included

in the analysis. The results from each song are added
together to obtain a percentage of how often the American
and Cockney variants occur. In the succeeding section,
non-linguistic dimensions in the 6 songs will be analysed in
a multimodal approach, analysing the lyrical content and
the music videos.

5. Results

The results of the auditory analysis of Allen’s use of the
USA-5 variables are illustrated in Figure 1 and Table 1 and
the 4 Cockney variables are illustrated in Figures 2 and
Table 2. Figure 1, portraying the USA-5 model, shows that
there is an almost complete absence of the American
variants in Allen’s top 6 songs with one exception of the
PRICE vowel. Table 1 shows that the American
monophthongisation of the PRICE vowel, however, is
centralised in only one song, namely ‘Smile’. In this song,
the monophthongised PRICE vowel only occurs in the two
words smile and while which do, however, appear frequently
in the chorus and are consequently repeated four times,
making up the 22 out of 141 possible instances in the 6
songs.

USA-5 Variables

0/10 0/56 22/141 0/29 0/285

100%

90%

60%

10% .
0%
TRAP LOT PRICE

Intervocalic /t/  Postvoealic /t/

Figure 1: percentage of US.A-5 variables in the 6 songs.

Table 1: percentage of USA-5 variables in the 6 songs.

USA-5 TRAP LOT PRICE Intervocalic /t/Postvocalic /r/

LDN (2006) 0/1 0/3 0/63 0/10 0/33
Smile (2006) 0/1 0/4 22/31 0/4 0/25
Not Fair (2009) 0/0) 0/19] 0/11 0/4] 0/60
Fuck You (2009) 0/2 0/7 0/14 0/4 0/39
The Fear (2009) 0/1 0/16) 0/11 0/2 0/38
Hard Out Here (2013) 0/5 0/7 0/11 0/5 0/90)
[Total [ 0/10] 0/56 22/141] 0/29 0/285]
[Percentage \ 0%] 0% 15.6%| 0% 0%]

Figure 2, which portrays the Cockney variables, displays a
slightly more complicated pattern. As proposed by Wells,
the first vatiable, word-initial /h/, is not dropped in any of
the 101 possible instances but is realised as in RP. Another
variable also marking EE off from Cockney, the word- or
syllable- initial TH, is realised like in RP in 42 of the 44
possible instances. The two remaining instances are,
however, realised like in Cockney as the labiodental
fricative, [v], which, as seen in Table 2, only occurs in her
song ‘Not Fair’. This pronunciation appears in the words
with and other and portrays inconsistency in Allen’s singing
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as these words also appear in her songs ‘Smile’, “The Fear’,
and ‘LDN’ in which they are realised as the voiced dental
fricative, [0)].

The third variable, intervocalic and word-final /t/, shows
that Allen portrays the Cockney variant in 177 out of 204
possible instances. Despite being a feature proposed to
separate EE from Cockney, Allen glottalises all instances of
intervocalic /t/ except from the one inconsistent word,
matter, in “The Fear’. The rest of the instances where Allen
does not glottalise are word-final /t/. These instances are
only seen, however, in environments where the variable is
followed by either a /t/, /8/ or /d/, tesultng in
assimilation of the word-final /t/. This is evident in the five
instances of want fo found in ‘Not Fair’, ‘Fuck You’ and
‘Hard Out Here’ where the word-final /t/ is realised as [t];
in the four instances of a# #he found in ‘Smile’ and ‘The Fear’
where the word-final /t/ is realised as [3]; and in the one
instance of # doesn’t found in ‘LDN’ where the word-final
/t/ is realised as [d]. Allen is otherwise consistent in
glottalising the word-final /t/ in all other instances.

The last variable, preconsonantal and prepausal /1/, is
slightly less consistent as only 95 out of 131 possible
instances are being vocalised in spite of being a suggested
feature of EE. However, most of these instances, as seen
in Table 2, are centralised in her song ‘Smile’ where the two
wotds smile and while make up 2/3 of the instances in all six
songs. Among the remaining instances are for example the
word middle from ‘Not Fair’ and the three instances of we//
in ‘Fuck You’ and ‘Hard Out Here’ but these only represent
infrequent deviations of the otherwise high level of /1/-
vocalisation found in the other five songs.

Cockney Variables

00 0/101 2/44 178/204 95/131
o0
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70
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Word-inital /h/ Word- or syllable-initial Intervocalic and final ~ Preconsonantal and

TH /v prepausal /1/

Figure 2: percentage of Cockney variables in the 6 songs.

Table 2: percentage of Cockney variables in the 6 songs.

Cockney ‘Word-initial /h/ |Word- or syllable- |Intervocalic and | Preconsonantal
initial TH final /t/ and prepausal /1/

LDN (2006) 0/10 0/13 28/29 21/22
Smile (2006) 0/8 0/3 36/43 21/45
Not Fair (2009) 0/9] 2/15 25/31 14/15
Fuck You (2009) 0/15 0/3 32/33 15/18
‘The Fear (2009) 0/6 0/8 22/30 16/21
Hard Out Here (2013) 0/53 0/2] 35/38 8/10
Total ‘ 0/101 2/44 178/204 95/131
Percentage 0% 4.54% 87.25% 72.51%

6. Discussion

A larger sample of Allen’s songs would naturally be
necessary to give a comprehensive picture of the degree of
mixing Cockney and RP features in her singing style, but
the above analysis does indicate that features from both
British varieties are present and noticeably shows that there
is an almost complete absence of the USA-5 features in her
top 6 songs.

To understand the notable deviation from the general
pattern in her song ‘Smile’; it is beneficial to consider
Simpson’s notion of the influence of the ‘mode of
discourse’ [5, p. 360]. He points out that ‘the less a singer
“sings’”, the more the singing style will portray the singer’s
own vernacular sound as the mode of speaking is not
influenced by the same physiological demands. Just as
Arctic Monkey’s Alex Turner’s singing style is more
characterised by ‘melodic storytelling’ compared to British
singer Adele’s more traditionally melodic style [7, p. 20],
Allen also portrays elements of a slightly faster, more
speech-like delivery that allows for the British variants to
come through. In the chorus of ‘Smile’, however, the words
while and smile are temporally prolonged, and the tones are
changing in a descending pitch movement, rendering the
deliverance of the words more melodic. This explains the
unusual occurrence of the monophthongised PRICE vowel
since this American feature, as Coupland notes [21, p. 290],
is ‘easier to hold’ for longer than the equivalent British
diphthong.

Whether the personal inconsistencies seen in the #b-
fronting in ‘Not Fair’ are a case of Allen style-shifting when
singing, performing more Cockney features, is difficult to
say but would be interesting to examine in a comparison
with her speech. The reasons behind the inconsistencies
between Altendorf and Wells’ suggested features of EE and
Allen’s lower degtee of /1/-vocalisation and higher degree
of intervocalic glottalisation are difficult to clarify due to
the complicated linguistic demarcation of EE. Owing to
these difficulties in defining a uniform variety, this paper’s
intention is merely to ascertain that Allen portrays a mix of
Cockney and RP features and a lack of American variants.

So why would Allen choose to portray the Estuary English
variant in her music and almost completely leave out any
American features? Unlike Arctic Monkeys, who represent
the desire of the indie genre to be seen as independent from
the ‘global marketing machine’ [6, p. 230], Allen is a
mainstream pop artist who has worked with major record
labels to promote her music. Her divergence from the
Americanisation is thus not a case of genre appropriateness.
Nor do earlier suggested influencing factors for style-
shifting such as musical role models, audience
accommodation and commercial success [22, p. 117] seem
to be relevant for Allen’s singing style as she has been
performing and touring in the USA since her first album
without changing her sound. Seeing that Allen is not
influenced by genre and who she is singing to and for, it
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seems appropriate to rather focus on the ‘constraints of
topic and field’ as Simpson proposes [5, p. 354].

Gerwin points out that Allen herself has expressed that she
has intended ‘to do some social commentatry and comment
on pop culture’ [9, p. 11] through her music. As a woman
coming from a middle-class London background, the
Estuary features become the perfect compromise in
offering social commentary authentically and for
‘expressing female identity a bit rebelliously, with a
charming, not too outrageous, or provocative-seeming
directness’, Gerwin argues [9, p. 11]. This is encapsulated
in Allen’s song ‘LDN’ in which she highlights the high level
of social inequality and crime in London, ‘distancing herself
from the glorification and hype surrounding the capital’,
Gerwin points out. In this way, the Cockney working class
features in her singing increase Allen’s authenticity in
delivering the criticism compared to a usage of the
unrelated American sound or a pure ‘posh’ RP sound with
potential condescending connotations. She simultaneously
benefits from a certain degree of ‘educatedness’ when also
portraying some RP features.

To get a more comprehensive understanding of the
indexical meaning of Allen’s music and whether this social
commentary is generally present in her songs, the following
section further examines the content of her top 6 songs in
a multi-modal analysis of her lyrics and music videos.

7. Multimodal Content Analysis
7.1. British cultural references

To accentuate her performed British persona, Allen has
included a number of British lexical variants in her lyrics.
Besides referencing London in the title of ‘LDN’, she also
names 12 smaller areas within London. Allen also uses the
word slapper in the song, which is defined in Bloomsbury
Dictionary of Contemporary Slang as a “working class term from
East London and Essex’ [23, p. 468]. In her song ‘The
Fear’, she makes a reference to two of UK’s most popular
tabloid newspapers in the line ‘I’ll look at the The Sun and
T’ll look in The Mirrot’ [24], which is a word play that most
likely will get recognised by most British people but might
go unnoticed by non-Brits. Another British cultural
reference is seen in her song ‘Smile” in which she sings ‘with
a little help from my friends’ [25], which very likely is an
intertextual reference to The Beatles’ song by the same
name, drawing on the Brits’ pride in them.

7.2. Social commentary in Allen’s music

Like ‘LDN?’, the rest of Allen’s top 6 songs also seem to
offer a direct social critique. Beginning with her song “The
Fear’, Allen offers a sarcastic critique of false images
presented on social media and modern society’s
consumerism: ‘And I am a weapon of massive
consumption/And it’s not my fault, it’'s how I'm
programmed to function’ [24]. Political critique is also seen

cleatly in her song ‘Fuck You’, which she has publicly
proclaimed is addressed to former president George W.
Bush [26], as she presents anti-homophobia and anti-war
sentiments, singing “Your point of view is medieval’ [27].
The political message of the song was also reaffirmed in
2022 as Allen performed the song with Olivia Rodrigo as a
response to the Supreme Court’s decision to eliminate the
constitutional right to abortion in the US [28].

In the rest of the songs ‘Smile’, ‘Not Fair’ and ‘Hard Out
Here’ there seems to be a growing feminist agenda.
Beginning at the somewhat innocent level, ‘Smile’ portrays
an empowering story of a woman turning her pain and
anger towards a cheating ex-boyfriend into a satisfaction of
seeing him desperate and alone as she sings ‘At first when
I see you cty/Yeah it makes me smile’ [25]. Increasing the
intensity, ‘Not Fair’ criticises the more general societal
problem of inequality in men and women’s sex lives as it
portrays men as often incapable, or perhaps even unwilling,
to sexually satisfy women seen in the line ‘Oh, you’re
supposed to care/But all you do is take” [29].

Finally, in ‘Hard Out Here’, a full-scale ‘feminist anthem’
according to a review in Rolling Stone [30], becomes evident.
Allen sheds light on old gender roles, objectification, and
twisted body ideals of women, and she reappropriates the
sexist slur biteh [31], which can be used as a tool ‘to
challenge the patriarchal and misogynist views’ [32]. In the
characteristic line ‘Forget your balls and grow a pair of tits’
[31] she inverts the phrase ‘grow a pait’ to be associated
with breasts, thus ascribing strength to being a woman and
prompting men to put themselves into the place of women.

7.3. Music videos

Looking at the content of the lyrics is one factor that needs
to be accounted for, but Bell and Gibson [33, p. 560] also
point to the importance of the visual modality of music
videos. This importance is seen in the music video of
‘LDN’ [34] whose general theme is showing a contrast
between a glorified version of London and the reality of
urban problems behind the false facade. This is exemplified
in the segment where she sings about people having an ‘al
fresco’ lunch in the park in the same moment as the
colourful pictures fade into dull colours portraying a
homeless pair eating outside with no other place to go,
which adds more sarcastic depth than the lyrics on their
own.

Examining the music video of ‘Hard Out Here’ [35] also
supports and adds new meanings. In the video’s intro, Allen
is lying on a plastic surgeon’s table being criticised for her
body’s appearance after having given birth to two children,
which certainly supports the lyrics’ critique of the female
body ideal. The video also adds an intertextual reference,
otherwise missed, to Robin Thicke’s music video for his
song ‘Blurred Lines’ [36], which was highly criticised in
contemporary articles for being a ‘rape anthem’ [37] and
‘completely misogynist, objectifying naked women’ [38].
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This is seen as Allen incorporates a scene with silver
balloons spelling ‘Lily Allen has a baggy pussy’ as a direct
response to Thicke’s identical scene where his balloons
spell out “Thicke has a big D’. In this way, ‘Hard Out Here’
also becomes a critique, more specifically, of misogyny in
the music industry, also portrayed in the seemingly
hypocritical element of half-naked women dancing in a
sexualised manner, matching the sarcasm of the other
aspects of the song.

8. Conclusion

This study has analysed a small sample of Lily Allen’s most
popular songs in order to provide a quantitative dataset for
the claim that Allen portrays Estuary English in her singing
style. The paper has argued that Allen’s singing style is
characterised by an almost complete absence of
Americanisation and contrarily includes Estuaty features.
Since it encompasses both features of RP and Cockney,
Estuary English becomes ideal for Allen to express a
balanced rebelliousness when offering the multi-faceted
social critique characteristic of her songs. Instead of
commenting from the outside by for instance producing
indie-rock music like the Arctic Monkeys, Allen chooses to
criticise the mainstream pop culture from within, exploiting
the commercial format to disseminate her ideas and values.
The applied multimodal approach has shown how
interdisciplinary supplements can corroborate and broaden
the sociolinguistic understanding of Lily Allen’s music.
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ABSTRACT

Movies are filled with linguistic variation. However, the speech in movies is not
spontaneous and authentic and the linguistic varieties found therein do not
necessarily rely on the vernacular of a real person. Instead, they rely on indexes
to communicate information about the chatracters to the audience. On the
surface, this information seems to metely pertain to the factual background of the
character, e.g., their native language. This paper argues that this is not the case.
Focusing on Russian English, this paper investigates the usage and implicit
indexes of a specific feature of Russian English, namely article omissions.
Quantitative data for articles and article omissions from eleven Russian characters
from four movies have been collected and analysed using R. Statistical testing
suggests the number of article omissions depends on whether the character is a
comic relief character, with a positive correlation between being a comic relief
character and article omissions. The number of articles depends on whether the
character is a protagonist and the year of release, with a positive correlation
between articles and the year of release and articles and being a protagonist.
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Qualitative observations support these findings.
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1. Introduction

Linguistic variation is one of the tools telecinematic productions
can utilize to provide characterization for the fictional people
living within the telecinematic universe [1]. Within the
intradiegetic boundaries of a telecinematic universe, the
characters are ‘real’. As such, the information communicated to
the audience through the characters’ speech productions is likely
at least partially motivated by a desire to mimic a ‘realistic’
correlation between the linguistic productions of a character and
the diegetic background and history of said character [1; 2; 3].
The result is that e.g. a character from Russia should speak
English influenced by Russian features since such cross-linguistic
influence is commonly observed in real life [4]. This is true even
if the actor giving voice to the character does not have Russian
as their L1.

However, linguistic variation in telecinema is not solely guided
by real-life occurrences of language use [1; 2], instead imitations
of real-life dialects often also draw on linguistic stereotypes [5],
thereby communicating non-factual embedded information
about the characters to the audience.

This paper aims to examine the English dialogue of eleven
Russian characters from a selection of telecinematic action

productions to investigate potential indexes of features of
Russian English. Russian characters, especially those found in
action telecinema, are productive for such investigations as they
historically have been used to fulfil the roles of antagonists [6; 7;
8] and only more recently are being given other plot functions
and have been provided with more varied characterizations. This
allows the categorization of Russian English characters into
more than one group which is necessary when wishing to
investigate the indexicality of certain features without a
perception study. Differences in the distribution of features
between groups signal the indexes of said features.

English produced by native Russian speakers is marked by
several different features [9], all contributing to a Russian English
dialect. Either individually or in combination, these features
index Russianness and therefore all have the potential to be used
in telecinematic portrayals of Russian characters. However, these
individual features may index more than simply nationality.
Therefore, careful attention should be paid to whether there is
homogeneity in the distribution of these features among
different types of Russian English characters since a lack of
homogeneity could indicate that certain linguistic features index
specific character traits or plot functions in telecinema. The
paper will investigate the article omissions of eleven Russian
characters from four telecinematic productions.

© 2024 Freja Hovgaard Knudsen. This is an open access article licensed under the Creative Commons Attribution-
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1.1. Hypotheses

Casual observation suggests that comic relief is becoming
increasingly more typical in action telecinema. As article
omissions are also seemingly becoming more typical for Russian
characters in action telecinema, it could be an indication that the
two are correlated and perhaps even causally linked, i.e. that
article omissions index comic relief.

The paper hypothesises that article omissions are used for comic
relief and are primarily seen with a certain subtype of character
whose main function in the telecinematic narrative is to provide
comic relief, with comic relief defined as ‘a storytelling plot
device that’s meant to lighten the project’s mood and keep the
viewer entertained’ through ‘pieces of dialogue, actions and/or
characters’ [10]. The most striking examples of comic relief
characters are those whose function in the story, apart from the
provided comic relief, could be filled by inanimate objects or
natural phenomena.

2. Literature

Studying linguistic variation in telecinema is important as
language in telecinema is ideologically potent [11]. It utilizes
established language conventions and affects the audience’s
attitude towards varieties [6]. The stylized speech in telecinema
relies on and affects indexical information. Furthermore, many
viewers are only exposed to certain dialects and types of
characters through telecinema which means that the underlying
implications of linguistic variation in telecinema are likely to
influence real-life attitudes [6].

Considering Russian characters in telecinema, it is important to
note that 1.) Russian characters are often played by non-Russian
actors and 2.) many people are unlikely to encounter Russian
English anywhere else than in telecinema. This means that 1.)
since Russian is not the actor’s L1, inclusions of various Russian
English features in the charactet’s speech productions are by
design rather than a natural occurrence of cross-linguistic
influence and 2.) many audience members will not have any other
reference as to what Russian English entails or the behaviour and
cultural norm of a Russian person. Therefore, the portrayal of
Russians and Russian English in telecinema must in the
production stages rely on existing indexes and upon release
create or reinforce indexes. This means that a key term for
understanding the importance of linguistic variation, e.g.,
Russian English, in telecinema is indexicality.
2.1. Indexicality

Indexicality can be described as ‘the complex association
between linguistic features and social meaning’ [1, pp. 18-19],
and the performance medium especially ‘provides a forum where
an audience’s attention can be drawn to indexical relationships,
reinforcing some social meanings and reinterpreting others’ [12,
p. 561]. In telecinema, these indexical relationships are created
through the combination of the storyline, the visuals
(cinematography, mise-en-sceéne, etc. [1; 3; 13]), music, and
speech productions. While focusing on the indexes of linguistic
features, it is important to keep in mind that the other aspects of

a character interact with how the audience is prompted to regard
the character. As such telecinema relies on genre conventions
and already established indexes, but it also aids the process of
enregisterment, ie. the ‘process by which a style becomes
engraved in the public mind as indexing certain social personas
or “characterological figures™ [12, p. 561].

Traditionally, Russian characters in Western-produced action
telecinema have fulfilled the role of villain or “bad guy” [2; §].
Russian English, or at least certain realisations of Russian
English, have likely indexed ‘evilness’. Seemingly in recent years,
Russian characters have begun to fulfil other roles than that of
the villain - e.g., as comic relief characters, helping the
protagonists. As such the indexicality of features typical of
Russian English could be changing or expanding. This is possible
since indexes are not fixed; they shift and change over time, and
any use of a #-th order indexicality is always potentially creating
a new #+7st order indexicality, a ‘competing structure of values
potentially indexed in-and-by a communicative form of the #-th
order, depending on the degree of intensity of ideologization’
[14, p. 194]. As such indexes are not unambiguous, meaning
multiple indexes can co-exist at the same point in time with
varying familiarity for listeners [15]. It is possible that some
features of Russian English still index ‘villainous intent’ while
others index humour.

Generally, some indexes might be more prominent than others
with mass media and pop culture acting as main distributors of
index familiarity and prominence as they quickly reach a much
greater and more diverse audience than most other linguistic
productions do [1; 16]. This is especially true of the most popular
telecinematic genres, one of which is the action genre [17]. The
linguistic variation of such telecinematic productions should
therefore be carefully examined.
2.2. Stylisation

Speech in telecinema can be categorised as stylised speech.
Stylisation relies on the indexicality of various linguistic varieties
to convey meaning as it is ‘the mannered adoption of another’s
voice’ [12, p. 560] that ‘brings into play stereotyped semiotic and
ideological values associated with other groups, situations or
times’ [16, p. 350]. In telecinema, the goal is for the actor to
‘become’ the character in the eyes (and ears) of the audience
whereas stylisation in everyday speech is of shorter duration and
has a greater distance between speaker and voice,
communicating more explicit ““as if I endorsed what this voice
says’’-statements [16, p. 349]. Even so, stylisation ‘may not be
fundamentally different in mediated and nonmediated contexts’

[16, p. 351].

One important distinction between stylised speech in everyday
contexts and speech in films is that speech in telecinema is
‘scripted, written and rewritten, censored, polished, rehearsed,
and performed’ and even improvised lines have been ‘spoken by
impersonators, judged, approved, and allowed to remain’ [18, p.
18] with even the vernacular intentionally reproduced, not
naturally occurring [12]. Arguably, this only strengthens the case
that the indexes of movie speech should be paid attention to
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since the speech that reaches the audience has been carefully
crafted and selected at multiple stages.

3. Data and Methods

3.1. Data

The English dialogue of eleven Russian characters from four
telecinematic productions, released between 2015 and 2022, has
been examined with a focus on article omissions. Three out of
the four productions are installations in widely recognised pop-
cultural franchises, namely the Marvel Cinematic Universe, the
Stranger Things Netflix sensation, and the Bond franchise. As pop
culture phenomena, these telecinematic productions and the
linguistic realisations found therein have ‘the potential to foster
a particular worldview and therefore may fulfil an ideological
function’ [11, p. 3]. They therefore provide fertile ground for
examining the indexes of linguistic features and dialects. The last
of the four selected telecinematic productions does not have the
same pop-cultural prominence as the other four. It does,
however, have the advantage of containing an L1 Russian
speaker which could prove beneficial in further research. As this
production falls within the same telecinematic genre as the three
pop cultural phenomena, it has been judged that the data
provided by it is comparable to the other three. Furthermore, the
eleven characters from the four telecinematic productions
provide variation in character types and plot functions.

From Black Widow [19] the characters Natasha, Yelena, Alexei,
Melina, and Dreykov have been chosen. Except for Dreykov, all
four characters are on the side of the protagonist, with Natasha
as the main character. The film depicts the end of a mission for
Dreykov in the US, the subsequent separation of the four
protagonists, and, many years later, their reunion and successful
attempt at taking down Dreykov and his unethical training of
young girls.

From Stranger Things Season 4 [20] the characters Antonov and
Yuri have been selected. Antonov, a guard at a Russian prison,
takes payment from American prisoner and hero, Hopper, to
help orchestrate his escape. The agreement is that Yuri will
provide transportation out of the USSR, but he betrays both
Antonov and Hopper who are then imprisoned. Facing the main
threat of the S#ranger Things franchise, Antonov quickly becomes
a traditional sidekick. Yuri is soon overpowered by Hoppert’s
American friends and reluctantly dragged along to save him. At
last, Yuri does what he was meant to do all along and flies the
heroes back to the US. Plot-wise, the role of Yuri could be
fulfilled by a natural phenomenon such as a storm, indicating he
might be a comic relief character.

From No Time to Die [21], the main villain Safin and his helper
Obruchev have been chosen. Safin is a classic villain without any
notable redeeming values except perhaps his tragic backstory.
Throughout the movie, he is seen both personally killing others
and orchestrating weapons of mass destruction. Obruchev is a
scientist working undercover for Safin. He plays a key role in the
development of the weapon and supports Safin’s vision, but he
is also often the butt of the joke and is not equipped to take part
in any kind of physical fight. In many scenes, Obruchev’s

presence with the suitcase containing the weapon could be
replaced with the suitcase on its own which indicates that his role
could be that of a comic relief character.

From The Man from U.N.C.L.E. [22] one of the main characters,
Illya, as well as his commander from the KGB, Oleg, have been
selected. Oleg primarily communicates with Illya in Russia and
only speaks Russian in one scene. Despite the tension between
Russia and America, Oleg orders Illya to work with American
CIA agent Solo — but to maintain a willingness to ultimately
betray and kill Solo. Gradually, however, Illya and Solo become
close. At the end of their mission, Illya defies Oleg’s direct orders
when he does not kill Solo.

This selection of characters ensutes a variety of Russian
characters, including protagonists, antagonists, and characters
providing comic relief.

3.2. Methods

The number of articles and article omissions for each character
has been found through transcriptions of the scenes involving
relevant characters. Only articles that are normally explicit have
been counted (both when present and when omitted). This
means that e.g. the implicit indefinite plural articles have not
been counted. Neither have other types of determiners such as
e.g. my, bis, and that.

To examine the number of article omissions in relation to the
hypothesis that article omissions index comic relief, each
character has been defined as either being a comic relief character
or not. While the designation of a character as either a comic
relief character or not is subjective, a few guidelines have been
utilized in the categorisation: Firstly, do their scenes make people
laugh; secondly, are they the reason for said laughter or is another
character the primary force behind the humour; thirdly, are they
an important emotional focal point? If so, they are likely not a
comic relief character; and lastly, the ‘“cartoon-character”
consideration: If something went wrong in one of their scenes,
e.g. stepping on a creaky floorboard while needing to be
completely quiet, would they utter an ‘oh-oh’ in the following
close-up, similar to the reaction of cartoon characters falling
from great heights, or would they remain silent? This
categorisation situates Alexei, Yuri, Obruchev, and Illya as comic
relief characters. Considerations have also been made as to
whether Yelena should be categorised as such, but ultimately it
was decided that she is too much of an emotional focal point in
Black Widow to be categorised as a comic relief character.

To control for other variables, notes have been taken for each
character as to whether the character is a protagonist or an
antagonist, their gender/sex, the year of the movie release, and
the L1 of the actor portraying the character. The L1 of the actor
is registered based on the nationality of the actor as indicated on

Wikipedia and IMDb.
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3.3. Russian English

Zavyalova et. al. [9] provides a useful guideline for which features
are noteworthy when examining inauthentic, stylised, movie-
Russian English:

Phonetically, English contains both vowel and consonant
phonemes that are not present in Russian, making it common
for Russians to replace English sounds with a perceived similar
Russian sound. The result is a lack of discrimination between
phonological contrasts such as [0]/[s], [0]/[f], [0]/[z], [0]/[d],

[d31/1¢/1, [0]/[n], [w]/[¥], [1]/1i], and [=]/[e].

Furthermore, Russians speaking English tend to devoice word-
final voiced consonants, pronounce silent letters, roll their /t/s,
and produce more velarised /h/-sounds, making them sound
‘harder’ [9, p. 85] than what is usual for native English speakers.

On the prosodic level, Russian as a first language wields a
significant effect on English productions, e.g., through
resyllabification in places where the vowel sound otherwise has
been deleted. Especially the use of Russian stress-patterns,
rhythm, and intonation ‘gives the Russian speaker of English
away’ [9, p. 92].

Grammatically, Russian English tends to be ‘characterized by
hypercorrect ... grammar, with full forms, lack of elision and
assimilation’ [9, p. 99], use of non-standard tense, and omissions
of articles.

Syntactically, Russian English speakers tend to use a looser word
order than what is typical for English. Russian English is also
marked by complement loss after certain verbs and special types
of tag questions [9].

Generally speaking, performed speech is reductive, meaning that
it ‘has a reduced amount of, or is even free from, “disruptive”
elements such as false starts, repetitions, self-corrections, etc’
[11, p. 562; 23], so attention should be paid to any included
‘disruptive’ elements, and for which characters these elements
‘Non-standard’

have been allowed. features such as those

common for Russian English can be regarded as ‘disruptive’
elements and it should therefore be considered which such
features are included and when and for whom they are utilised,
since actual linguistic outcomes in telecinema are ‘strongly
determined by production (e.g., planning and editing of
performed texts) and reception (e.g., asynchronicity)
circumstances’ [11, p. 568], i.e. the so-called ‘performance filter’.

When a language variety, such as e.g. Russian English, is used in
performances, it is typical that some features of the variety will
be utilised, while others are omitted [2]. Among the features
used, ‘the characteristics or frequency of features of the targeted
variety’ will be both under- and overshot [12, p. 568].
Furthermore, mis-realisations of features are also likely to occur
‘perhaps intentionally, or drawing on stereotypes, or through

incapability’ [12, p. 568].

Lawless (2014) found Russian action characters within the Bond
franchise in the period 1962-2012 to realise /r/ ‘fully and
strongly sounded’ as well as do a ‘strong pronunciation of sound
[g] at the end of the word; soft [I], no aspiration of sounds [d]
and [t]; pronunciation of sound [z] or [s] instead of [3] and [0]
and the use of sound [v] instead of [w]’ [0, p. 88]. For animated
films, studies of Russian characters have described the specific
features used to convey Russianness in less detail instead
concluding that the ‘function of this often exaggerated and
contrived Russian-accented English is to provide humour and to
contrast with other characters’ [7, p. 199].

4. Results

The data of each character is shown in Table 1. Their total
amount of articles and omissions are shown in Table 2.

It should further be noted that Antonov has two omitted
determiners: ‘I can tell by voice that she’s very pretty’ [20,
episode 3, season 4] and “I change mind” [20, episode 4, season
4)). Alexei has one omitted determiner: “I lose balance” [19]. No
other instances of determiner omission have been found.
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Table 1: character information.

Character Movie Year Gender Protagonist/antagonist Comic L1 of
relief actor
Alexei Black Widow 2021 Male Protagonist Yes English
Antonov Stranger Things 2022 Male Protagonist No German
Dreykov Black Widow 2021 Male Antagonist No English
Tllya The Man from 2015 Male Protagonist Yes English
UN.CLE.
Melina Black Widow 2021 Female Protagonist No English
Natasha Black Widow 2021 Female Protagonist No English
Obruchev No Time to Die 2021 Male Antagonist Yes Danish/
Swedish
Oleg The Man from 2015 Male Antagonist No Russian
UN.CLE.
Safin No Time to Die 2021 Male Antagonist No English
Yelena Black Widow 2021 Female Protagonist No English
Yuri Stranger Things 2022 Male Antagonist Yes Serbian
Table 2: article omissions.
Character Comic relief Article Total articles Petrcentage omitted
omissions
Alexei Yes 12 66 18.2 %
Antonov No 7 45 15.6 %
Dreykov No 3 46 6.5 %
Illya Yes 29 73 39.7 %
Melina No 8 62 12.9 %
Natasha No 0 59 0%
Obruchev Yes 7 20 35%
Oleg No 0 4 0%
Safin No 1 35 2.9 %
Yelena No 3 82 3.7 %
Yuri Yes 33 51 64.7 %
4.1. Statistics Normal Q-Q Plot
The total number of articles follows a normal distribution as seen 8
in Figure 1. The number of article omissions diverges from the é o | R °
normal quantile line when there are many article omissions, see g ©
Figure 2. The rest of the article omission data is randomly € g °
distributed around the normal quantile line. As such the datais g
assumed to follow a normal distribution. It is important to note % 8 1 °
that here as well as in the following, it is the total number of o ‘ : | | | |
article omissions that are being investigated, #ot the percentage 15 40 05 00 05 10 15

of omitted articles out of the total number of articles. For both
the number of articles and the number of article omissions, the

sample size is n=11.

Theoretical Quantiles

Figure 1: O-Q plot for articles.
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Figure 2: O-Q plot for article omissions.

In R, vectors have been created for Omissions, Articles
(combined total of present and omitted articles), and Year of
movie release. The vectors with information about Gender,
Protagonist vs Antagonist, Movie, Comic Relief, and L1
(simplified into ‘English’ and ‘Other’) have been made into
factors.

Table 2 provides an overview of the articles, the article
omissions, and the percentage of article omissions in relation to
whether the character is a comic relief character or not. The data
in the table seem to suggest a correlation between the number of
article omissions and the percentage of article omissions and
being a comic relief character. However, if untested we cannot
1) claim this correlation as significant and 2.) dismiss the
possibility that the correlation is between the number of article
omissions and one of the other variables instead. To test which
variables influence the number of article omissions, the model in
which Omissions depend on Articles, Year, Comic Relief,
Protagonist vs Antagonist, Movie, Gender, and L1 has been
reduced to the model in which Omissions depend only on Comic
Relief through the process of backwards selection. An F-test
obtained through ANOVA in R does not oppose this reduction
(p=0.2293). The amount of article omissions is positively
correlated with being a comic relief character: Comic relief
characters omit more articles than characters who are not
categorised as comic relief characters. Figure 3 shows box plots
of the number of article omissions for non-comic relief
characters and for comic relief characters.
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Figure 3: boxplot of article omissions sorted by comic relzef.

Similarly, the model in which Articles depend on Year, Comic
Relief, Protagonist vs Antagonist, Movie, Gender, and L1 has
been reduced to the model in which Articles depend on Year and
Protagonist vs Antagonist. An F-test obtained through ANOVA
in R does not oppose this reduction (p=0.3675). Articles are

positively correlated with Year and with being a Protagonist. The
later the movie has been released, the greater the total amount of
articles the character produces (cf. Figure 4), and a protagonist
produces more articles than an antagonist (cf. Figure 5).
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Figure 5: boxplot of articles sorted by Protagonist vs Antagonist.

Potential confounds might exist between the two variables Year
and Protagonist vs Antagonist and a third vatiable not accounted
for, namely the number of total words. It might be that
characters in recent movies, in general, produce more words, or
that protagonists say more than antagonists. In both cases, it
might be that a greater number of total words contribute to a
greater number of articles. Including this variable in further
studies could be beneficial.

The reduction of the two models with Omissions only
depending on Idiocy and Articles not depending on Idiocy,
surprisingly indicates that the amount of article omissions does
not rely on the total number of articles.

5. Discussion

The quantitative data strongly suggest a correlation between the
amount of article omissions and idiocy. A more qualitative
approach unveils the same tendencies.

In Stranger Things [20], comedic idiot Yuri is not introduced until
halfway through episode 4, quickly establishing himself as an
unreliable jokester through his horrendous histories meant as
jokes, rapidly changing voice quality, and wheezing laugh. After
his introduction, the comic relief of the series’ plotline set in
Russia relies heavily on him and the American hero Murray.
Before Yuri’s introduction, Antonov, while still not fully a comic
relief character, contributed more significantly to the comic relief
of that storyline: He is more jokingly antagonistic towards
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Hopper, betting on his odds of escape and generally seeming
almost carefree, a contrast to Hopper’s desperation to escape. It
is during this time that 5 out of Antonov’s 7 article omissions
occur. Furthermore, it is also at this point Antonov’s two
determiner omissions happen. After Yuri’s debut, Antonov is
imprisoned alongside Hopper, he becomes less upbeat, and is, as
a typical sidekick, largely used to prompt Hopper to speak about
his plans and feelings.

Throughout the series, Yuri continuously provides comic relief,
but further characterisation and depth are never explored. Only
in the very last episode, seriousness is added to his character
when Antonov discloses Yuri’s backstory in a conversation
between the two. The conversation happens in Russian.
Afterwards, Yuri does not have any dialogue. Importantly, this
means that Yuri does not have any article omissions in his only
emotionally potent conversation nor temporally close following
it. This could be an indication that Yuri’s way of speaking and
his amount of article omissions are not fitting for a serious hero-
like character.

In No Time to Die [21], Obruchev generally omits articles.
However, one scene differs: Obruchev is interrogated by Bond
and asked to explain how a weapon works. During this scene,
Obruchev omits no articles out of 5. Here, Obruchev is more in
control than he is in the rest of the movie — there is no physical
fight, and he is talking about science, a topic in which he is
knowledgeable. Providing important plot information,
Obruchev’s role as a comedic idiot is suspended. Perhaps, for
this reason, article omissions ate forfeited. Another explanation
is an attempt to minimize the risk of the audience not
understanding the information provided by Obtruchev.

In Black Widow [19], Alexei is first reintroduced as an inmate in a
prison. While imprisoned, he does provide some comic relief,
but he is arguably too violent and fits his surroundings too well
to fully be classified as a comedic idiot. While he is in prison,
Alexei omits no articles out of 8. In the family reunion scene,
Alexei fully embodies the comedic idiot persona and omits 6 out
of 16 articles.

6. Conclusion

The quantitative article omissions data as well as the qualitative
observations support the hypothesis that article omissions index
humour and ridicule. A character that does not need to be taken
too seriously and is meant to trigger amusement omits more
articles than competent and emotionally important characters.
This finding conforms with studies of Russian characters in
animated films that have found that ‘exaggerated and contrived
Russian-accented English’ is used to ‘provide humour and to
contrast with other characters’ [7, p. 199].

For further studies, it would be worth examining if other features
typical of Russian English are also distributed unequally among
different types of characters thus indicating underlying indexes.
Lawless’s (2014) findings of used features in Bond films from
1962-2012 provide a great selection as these features are already
proven to be present in at least some telecinematic productions

[6, p. 88].

One of Lawless’s observations is the ‘use of sound [v] instead of
[w]’ [6, p. 88]. As this feature is also typical for German English
[24] and both Russians and Germans have traditionally served as
villains in telecinema [2; 8; 25; 26], an investigation into whether
/w/ as [v] correlates with the character being an antagonist
would be interesting. A further indication that it might be so, is
that /w/ as [v] is also typical of Danish English [27] and while
Danish characters are generally rare, recent years’ telecinematic
productions have seen a rise in the use of Danish actors for the
antagonists [28; 29].

Regarding the eleven characters examined in this study, non-
standard /h/ sounds have been detected for several characters,
especially male characters, suggesting it might be worth looking
into the distribution of this linguistic feature to investigate if it
has indexes beyond that of Russianness. The effect of intonation
patterns is also a possible research avenue to explore.

Generally, close attention to the linguistic variation in films
strongly suggests that the variation depends on more than just
the vernacular and L1 of the actor or the supposed factual
background of the character as variation can be observed that is
not easily explained by either of these things. This is also true of
variation not related to the L1 of the characters as seen e.g., in
the portrayal of Natasha and Yelena in Black Widow [19].

Yelena, who is introduced to the Marvel Cinematic Universe in
Black Widow, has a hoarser less traditionally feminine voice
quality than Natasha. Her clothes are baggier, and her hair is
pinned up in a childlike braid. Natasha on the other hand has a
softer voice quality, tight-fitting clothes, and loose hair. Unlike
Yelena, Natasha was established within the Marvel Cinematic
Universe prior to Black Widow and has on multiple occasions
been cast as the love interest for various male heroes and has
been seen using her gender and sexuality as a weapon, thus
resembling the classic femme fatale figure. This is not the case
for Yelena who is not seen to engage in any romantic or sexual
behaviour. For both characters, their visual appearance and
linguistic productions help aid characterisation and prepare the
audience for what sort of behaviour can be expected of them in
the storyline. In this manner, the indexicality of various linguistic
features is used to create characters, manage expectations, and
reinforce character tropes and genre conventions. It is therefore
important to examine which features are used by which types of
characters as this allows some insight into what the indexes have
been at a given point and how they may be changing.
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ABSTRACT

Zhangzhou exhibits complex patterns of phonation whose interactions with tonal
phonology are not yet fully understood. Four phonation types—breathy, creaky,
modal, and falsetto voice—can be observed in the non-utterance-final context;
their distribution is primarily determined by vowel quality but further constrained
by pitch contour, syllable coda type, and specific tonal category. In general, a
breathy voice occurs on high vowels, regardless of the pitch contour. A creaky
voice dominates low vowels, but only in falling-pitched tones. Modal phonation
occurs in mid vowels and nonfalling-pitched low vowels. However, the voice
contrasts are neutralized to falsetto in the tonal environment where syllables end
in obstruent codas and occur in tone 6 (Yinru). Such an encoding, though
dynamic, presents regular patterns that are attestable using acoustic waveforms
and spectral tilt differences of H1-H2, H2-H3, and H1-H3. The encoding of
Zhangzhou phonation is different from those laryngeally-complex languages as
found in Central America, and also from those registered languages as found in
Southeast Asia. It thus has important implications to the cross-linguistic typology
of phonation in the world’s tonal languages, while raising a theoretical question
as to how the Zhangzhou speech should be classified in terms of its phonation
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property.

Key words: phonation, encoding, typology, Zhangzhou

1. Introduction

Phonation, which involves periodic opening and closing cycles
of the vocal cords, provides the primary source for all voiced
speech sounds in human languages [1-4]. The opening phase
occurs when the subglottal air pressure exceeds the supraglottal
air pressure, whereby the elastic forces push the vocal cords apart
and force air to escape from the glottis. Contrastively, the closing
phase happens when the subglottal pressure drops to a certain
level below the supraglottal pressure, the elastic and acrodynamic
forces cause the vocal folds to snap shut, whereby the subglottal
pressure can be built up for the next glottal cycle.

The vibrating rate and mode can be altered in accordance with
changes in the length, tension, and mass of the vocal folds,
muscle of the larynx, and other glottal adjustments, resulting in
different phonation types that humans can produce and perceive
[1-9]. For example, creaky phonation occurs when the arytenoid
cartilages are drawn together, causing the vocal folds to be tightly
compressed as an unusually short, thick, and slack mass and

vibrating at an irregulatly slow rate [1-5]. In contrast, a falsetto
voice occurs when the vocal folds are stretched longitudinally
and become particularly thin and small, resulting in increased
longitudinal tension upon the vocal ligaments and raised pitch
height, accompanied by the maximum length of the vocal cords
[5-7]. In contrast, in breathy phonation, the cartilaginous end of
the glottis is not entirely closed but has a tiny opening; therefore,
the expiratory airstream can constantly pass through, resulting in
turbulent aperiodic noise that can be perceived throughout the
glottal cycle [2-4].

As a speech phenomenon, phonation performs an important
function in human languages, especially in tonal languages that
use contrastive pitch to distinguish lexical meanings and/ot
encode different grammatical information [7-17]. For example,
languages in Southeast Asia have conventionally been classified
into purely tonal languages, register languages, and those
between tonal and register languages, depending on the ways in
which they use phonation and tone in their sound systems [9-15].
These register languages redundantly use pitch, voice quality,

© 2024 Huang et al. This is an open access article licensed under the Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International (https://creativecommons.org/licenses/by-nc-nd/4.0/).

56



vowel quality, and durational difference to distinguish
contrastive categories of words [9-15]. For example, in Mon, an
Austroasiatic language spoken throughout Myanmar and
Thailand, high-registered vowels are articulated with high pitch,
shorter duration, and modal voice, whereas chest-registered
vowels are produced with a lower pitch, longer duration, and
breathy voice [12]. In addition, each tone in Burmese is
characterized by a particular phonation, such as a low, modal-
voiced tone; a high, breathy tone; a high, creaky tone; and a very
high, tense-voiced tone [15].

In addition, languages in other parts of the world are also often
discovered to employ phonation as an important factor in their
tonal systems, but in a different way. Specifically, the
Otomanguean languages are generally referred to as laryngeally
complex languages in the literature because they use tone and
phonation types independently in their phonology, whereby the
number of tonal contrasts can be multiplied [3], [4], [8], [16], and
[17]. For example, San Felipe Jalapa de Diaz (Jalapa) Mazatec, an
Otomanguean language of the Popolocan branch contrasts three
phonation types (breathy, modal, and laryngealised) and three-
level tones (low, mid, and high) independently, resulting in a total
of nine-way contrasts in its suprasegmental system [106].
Chichimec, an Otomanguean language of the Mixtecan branch,
possesses two tones that differ in pitch levels but can occur in all
three phonation types, resulting in a total of six contrasts [17].

Zhangzhou Southern Min, a Sinitic dialect spoken in the
southern part of Fujian province in mainland China, employs
phonation in its tonal system in a different way from those
described in Southeast Asia and Otomanguean languages.
Phonation does not play a phonemic function in this dialect, but
four different phonation types of creaky, breathy, falsetto, and
model voice can be observed in the empirical data. Similar to the
Otomanguean languages, phonation in Zhangzhou can be
independent of tone because the same tone can bear different
phonation types. For example, the phonation of modal, breathy,
and creaky can all occur in tone 4 in Zhangzhou, which has a
mid-falling [41] pitch contour in citation and a high-falling [51]
pitch contour in the phrase-initial context. However, the
independence does not multiply the number of tonal contrasts
in Zhangzhou. Similar to register languages in Southeast Asia,
phonation can also be associated with a specific tone or vowel in
Zhangzhou. For example, the breathy voice dominantly occurs
in high vowels, whereas the falsetto voice occurs exclusively in
tone 6 and in the non-utterance-final context. However, in
Zhangzhou, the same tone and the same vowel can be realized
with different phonations. For example, falsetto, creaky, and
modal phonation can occur in low vowels, which cannot be
attested to in register languages. Given the diversity and
complexity of voice quality encoding, an important question can
be raised as to how Zhangzhou speech should be classified as a
laryngeally complex language, a register language, a combination
of these two, or something else.

Driven by this intriguing phenomenon of phonation, this study
is designed to comprehensively explore how phonation is
encoded in Zhangzhou Southern Min, specifically in the non-
utterance-final context. Two main issues are addressed: (1) How

can various factors constrain the distribution of different

phonation types in Zhangzhou? (2) How can dynamic encoding
of phonation be quantified and visualised using scientifically
objective patterns? Building upon the acoustic utterances from
21 native speakers of Zhangzhou Southern Min, this study will
substantially advance and extend our knowledge of phonation
type as an important language phenomenon in this Sinitic dialect,
while offering new insights into how segments (e.g., vowel
quality and syllable coda) and suprasegments (e.g., tonal pitch
and tonal category) interact to shape a highly dynamic and
diverse profile of phonation in the world’s tonal languages. It will
also contribute well-attested linguistic data to the cross-linguistic
typology of phonation in tonal languages while enlightening the
discussion on how this Southern Min variety should be classified
from the perspective of phonation.

2. Research design

2.1. Zhangzhou city

Zhangzhou is a prefecture-level city situated in the southern
Fujian province of Southern China, covering an area of
approximately 12,600 square kilometres with a population of
approximately 5.10 million [18-20]. The colloquial language
spoken by native Zhangzhou speakers is Southern Min, referred
to as Zhangzhou speech in this study, which is mutually
intelligible with Southern Min varieties of Xiamen, Quanzhou,
and Taiwan, but is entirely unintelligible to other Chinese
dialects, such as Mandarin, Hakka, Wu, and Cantonese. This
language is also well known as Hokkien by its colloquial
pronunciation for its homeland Fujian and is widely spoken in
many countries in Southeast Asia, such as Malaysia, Singapore,
Indonesia, and the Philippines, because of the long-standing
maritime trade and immigration from Fujian since the 16 century
[21] and [22].

Certain regional variations can be observed in the sound system
among the eleven administrative areas of Zhangzhou City [23]
and [24]. For example, tone 7, corresponding to Yangru tone in
terms of the middle Chinese tonal category, is documented as a
short high contour [4] in Longhai, a mid-level contour [33] in
Changtai, a low rising contour [13] in Dongshan and Zhao’an,
and a convex contour of either [121] or [131] transcription
elsewhere. Since this study is not intended to conduct a socio-
phonetic investigation of Zhangzhou speech; it thus restricts the
locality to the inner area of the Longwen and Xiangcheng
districts, which are historically-socially-culturally-linguistically-
geographically representative of Zhangzhou [18] and [19]. This
selection can maximally limit the regional-related variation, while
ensuring the derived acoustic patterns truly represent
Zhangzhou speech as an independent language variety.

2.2. Research data

The data used in this study were obtained by the first author on
a formal field trip in 2015 [18]. Twenty-one native speakers (9
males and 12 females) from the urban area of the Longwen and
Xiangcheng districts participated in the data collection, with the
average age of 56.5 for males and 50 for females. They were
selected based on a set of criteria including intellectual curiosity,
physical condition, age, birthplace, language environment at
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home, occupation, education, and competence of other
language(s) [18]. For example, they were all born and grew up in
the urban areas of Zhangzhou, with Zhangzhou Southern Min
as their mother tongue since their childhood. Their parents and
spouses are also native Zhangzhou speakers. The selection
criteria ensure the informants are representative of Zhangzhou
Southern Min. Their utterances were recorded in an acoustically
absorbent room at Zhangzhou Hotel. Tokens to be elicited were
all written in simplified Chinese characters and presented via
PowerPoint, with one token on one slide, which enabled
speakers to produce required utterances with a balanced and
well-controlled intensity and speech rate. All recordings were
digitized at a sampling frequency of 44100 Hz in Praat [25]. A
corpus of about 160 monosyllabic tokens and 588 disyllabic
tokens were elicited from each speaker, upon which this study
was built.

2.3. Acoustic processing

The acoustic processing of the obtained field data was conducted
in Praat. Tonally relevant duration was identified incorporating
all elements except syllable onsets [18]. Phonation-relevant
duration was set at the last 10% portion of the tonally relevant
duration, upon which the waveforms and spectral slices were
extracted [26]. The amplitude values of the first three harmonics,
labelled as H1, H2, and H3, were quantified to examine how they
change in accordance with the increase of frequency of
harmonics, and also to assess how they change in accordance
with the change of vowel quality. Three spectral tilt differences
of H1-H2, H2-H3, and H1-H3 were calculated to uncover the
regularity and pattern for the production of different phonation

types.

2.4. Acoustic normalization

The acoustic signals are highly variable because they carry both
linguistic and extralinguistic information [27]-[30]. This study
initiates a z-score normalization approach, which shared a similar
principle as that for FO normalization [27-31], and the Lobanov
[32] approach for the normalization of formant frequency to
reduce the indexical variances. The formula is expressed as in (1):

Ai = (Xi-m)/s (1)

Xi is an observed amplitude value at a given harmonic (H1, H2,
and H3) of a given vowel (high, mid, and low), while the
parameters m and s, separately, stand for the raw mean amplitude
value and the standard deviation estimated from all sampling
amplitude values over all tokens from a given speaker. Ai is the
derived normalized amplitude value.

3. Zhangzhou speech

3.1. Zhangzhou syllables

A template of C(G)V(X) can be generalized for Zhangzhou
syllables in which onset (C) and nucleus (V) are compulsory
while glide (G) and coda (X) are optional to occur [18-20]. Table
1 presents the segmental inventory for individual syllable
components, which incorporates 15 onsets, 2 prevocalic glides,

13 nuclei and 8 codas. As seen, oral vowels, nasalized vowels and
syllabic nasals can occur as nuclei, while nasal consonants,
postvocalic glides, and obstruent consonants can function as
coda. Among oral vowels, a three-way contrast of High (/i, u/),
Mid (/e, ©/), and Low (/¢, ®, 9/) can be captured in terms of
tongue height, which serves as an important factor motivating
the realization and constraining the distribution of tonal
phonation in this dialect. Figure 1 presents the acoustic
distribution of the seven oral vowels in Zhangzhou [20] and [33].
Additionally, four main syllable types of CV, CGV, CVC,
CGVC, in which tonal pitch is transcribed using Chao’s [34]
notation system, with number 5 representing the highest pitch
level of the speaker’s pitch range and number 1 the lowest. These
serve as the foundation to explore how vowel quality and syllable
type constrain the encoding of phonation in this Sinitic dialect.

Table 1: phoneme inventory for Zhangzhou syllables.

Component ~ Phoneme

Onset C p,p%6,tth dk kb d,ts, tsh, s, 2, b, ?
Glide G j,w

Nucleus Vi e ¢ ®9,0,u,1,8 8 3, m,q

Coda X j,w,m,n1,p,tk

Acoustic Distribution of Zhangzhou Oral Vowels
F2

1.00 0.50 0.00 -0.50 -1.00 130
-1.50

-140
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Figure 1: acoustic distribution of Zhangzhou oral vowels.

Table 2: syllable types in Zhangzhou.

Type Example 1 Example 2 Example 3

CV i35 ‘sweet’ 2022 ‘lake’ be41 ‘meat’
CGV twe35 ‘bill’ kwe35 ‘song’ tshje41Tlaugh’
CVC sim35 ‘heart’ kut41 ‘bone’ kew41 ‘arrive’
CGVC  kwej4l ‘odd’ kjem22 ‘salty’ ?jew35 ‘hungry’
3.2.  Zhangzhou citation tones

Zhangzhou possesses eight lexical tones [18-20]. Contradictory
to all prior impressionistically based studies that documented a
seven-way tonal system [21-24] and [35-39], the eight-tone
proposal is posited under two important phonetic facts. (a)
Tones shating a similar FO/pitch contour can differ considerably
in other parameters, such as duration, vowel quality, syllable type
and phonation. For example, tone 4 and tone 6 both have a mid-

© 2024 Huang et al. This is an open access article licensed under the Creative Commons Attribution-NonCommercial-
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falling [41] pitch contour in citation, but the duration of tone 4
is statistically significantly shorter [18-19]. (b) Tones having an
identical realization in citation can differ considerably in other
linguistic contexts, such as at the non-right dominant (sandhi)
position [18-19]. Figure 2 plots the normalised FO pattern of the
eight citation tones in Zhangzhou [18], [19], and [31], while Table
3 illustrates the eight citation tones with their pitch and duration
values. The eight tones can be classified into stopped and
unstopped categories depending on the syllable coda type that
they are assigned to. Stopped tones (tones 6 and 7) can only be
assigned to obstruent coda-ending syllables. All the other tones
are assigned to sonorant-ending syllables, so that they are
referred to as unstopped tones based on the Sinitic convention.

z-score FO

g
2 Y
E o _____K
NI = 8.58
0 0 100 150
normaised duration (%)

Figure 2: normalized FO patterns of Zhangzhou citation tones.

Table 3: examples of Zhangzhou citation tones.

T Pitch Duration Example 1 Example 2

1 [39] extra-long  /ten/ ‘east’ /ko/ ‘aunty’

2 [22] extra-long  /ten/ ‘coppet’  /ko/ ‘glue’

3 [51] medium /teg/ ‘towaitt  /ko/ ‘drum’

4 [41] medium /teg/ “frozen”  /ko/ ‘oversee’
5 [33] extra-long  /teq/ ‘heavy’ /ho/ ‘rain’

6 [41] short /tep/ ‘answet’  /kok/ ‘country’
7 [221] long /tsep/ ‘ten’ /ok/ ‘poison’
8  [22] extra-long  /tsi/ ‘tongue’ /k3 / ‘snote’
3.3.  Zhangzhou tone sandhi

Zhangzhou possesses a right-dominant tone sandhi system [18],
[19], and [40]. The rightmost boundary of the sandhi domain is
aligned with the rightmost boundary of a syntactic phrase XP,
where X is categorically variable, ranging over adjective (A),
noun (N), verb (V), preposition (PP), and adverbial (Adv) among
others. Tones at the non-right-most (sandhi) position change
their realisation phonetically and phonologically, while at the
rightmost position maintain the realisation categorically similar
to their citation forms but may be subject to certain variation at
the phonetic level, because of the co-articulation and position
effects. Figure 3 plots the normalised FO patterns of individual
sandhi tones as a function of their following tones based on the
acoustic data from 21 speakers [40].

As seen, all tones change their realisation at the phrase-initial
context. For example, tone 1 changes the FO from a rising in
citation to a mid-level contour in sandhi, while tone 3 changes to
a rising from a high falling contour in citation. However, the

FO/pitch realisation of the sandhi tones appeats to be
phonologically inert to its following tones because they present
a similar tendency across tonal combinations. For example, tone
3 is consistently realised as a rising contour regardless of the
FO/pitch contour of the tones that occur after.

Additionally, tones at the sandhi position can be neutralized
severely [18] and [19]. For example, tones 1 and 2 neutralise their
contours to be mid-level. Tones 5 and 8 neutralise the contrasts
to be mid-falling. Tone 7 also shows a mid-falling tendency, but
it has a significantly shorter duration. As well as this, the duration
of sandhi tones is neutralized to two classes: those tones that are
associated with sonorant codas neutralize their duration to be
medium while the two stopped tones that are associated with
obstruent codas neutralize their duration to be extra-short [18§]
and [19]. Thus, the FO and duration system of the sandhi tones
can be derived, as shown in Table 4, in which the tone level 6 is
initiated by Huang [18] to denote the highest FO level in the
sandhi context, which is higher than the highest level that can be
identified in the phrase-final context.

Tone 1 "1 Tone2
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e wegl
e e
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Figure 3: normalized FO patterns of sandhi tones across different
tonal combinations.

Table 4: FO and duration of Zhangzhou sandhi tones.

T pitch contour FO Duration
1 mid level [33] medium
2 mid level [33] medium
3 low rising [24]/[25] medium
4 extra-high-falling  [63] medium
5 mid falling [32] medium
6 extra-high falling  [65] extra-short
7 mid falling [32] extra-short
8 mid falling [32] medium

59



As indicated, the FO inventory of the sandhi tones in Zhangzhou
Southern Min incorporates five contour shapes of mid-level
(tones 1 and 2), rising (tone 3), mid-falling (tones 5, 7, and 8),
extra-high falling (tone 4), and extra-high and extra-short
contour (tone 6). These also serve as the foundation to explore
how tonal FO/pitch contour contributes to the dynamic
encoding of phonation in Zhangzhou Southern Min, and also
how the tonal category and the linguistic context can constrain
the distribution of different phonation in this Sinitic dialect.

4. Zhangzhou phonation

Four phonation types comprising breathy, creaky, modal, and
falsetto voice can be observed among phrase-initial (non-
utterance-final) morphemes. Their distribution is found to be
primarily conditioned by vowel quality but is further constrained
by the tonal pitch contour, syllable coda type, and specific tonal
category. In general, the breathy voice occurs only on high
vowels; the creaky voice occurs on low vowels in falling-pitched
tones; and the modal voice dominates in mid vowels regardless
of pitch contour shape, and on those low vowels in non-falling-
pitched tones. The falsetto voice, regardless of vowel height,
occurs in the tonal environment where syllables end in obstruent
codas and occur in tone 6 that corresponds to Yinru tone in
terms of the Middle Chinese tonal category. Table 5 summaries
the general tendency of the encoding of different phonation
types in the phrase-initial (non-utterance-final) context in
Zhangzhou, in which the symbol * indicates that no example can
be attested in the empirical data of this study.

Table 5: the distribution of phonation in the phrase-initial
context in Zhangzhou.

falling [63]. Such manifestation indicates that the vocal folds are
not completely closed over the articulation, whereby the
airstream can freely pass through the glottis and create
continuous turbulence [1], [2], and [9]. This is a typical
articulatory basis for the breathy phonation.

In addition, as shown in the right panel, the amplitude values of
the first harmonics are all significantly higher than their
subsequent hatmonics actoss tokens of vatying pitch/FO
contour shapes, indicating a negative relation between the
amplitude and frequency of harmonics. This property can be
further justified by the normalised spectral tilt patterns from the
21 speakers, as shown in Figure 5. The H2-H3 and H1-H3 ate
both steeply positive across FO/pitch contours, signifying a
dramatic drop of the amplitude in the low-frequency area. This
reflects an increased open quotient and a less abrupt glottal
closing gesture, causing energy to be distributed dominantly in
the fundamentals and to decrease in the higher frequency regions
[41], [42], and [43], which is a typical characteristic of breathy
phonation. The value of H1-H2 is slightly higher than the mid-
point, suggesting that the amplitude drop is not that significant
in the second harmonic. Incorporating the waveform
manifestation, the acoustic pattern of spectral tilt differences, it
is plausible to propose that the high vowel is characteristic of a
breathy voice in non-stopped tonal environments.
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4.1. High vowel and phonation

The high vowels are dominantly produced with a breathy voice,
regardless of the pitch contour shape, among those tones that
are associated with sonorant-ending syllables in the phrase-initial
context. Figure 4 shows the waveforms (the left-panel) of four
phrase-initial morphemes that contain the same vowel /i/ but
have different tones at the underlying level, while the right-panel
presents their corresponding spectral slices. As seen, the
waveforms of the four phrase-initial morphemes with the high
vowel /i/ ate all supetimposed by dense, random, and also rapid
glottal fluctuations across time and across four different contour
shapes of rising [35], level [33], mid-falling [32], and extra-high
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Figure 4: waveforms and spectral slices of /i/ (WYF, male).
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Figure 5: normalized spectral tilt patterns of high vowel /i/.

4.2. Mid vowel and phonation

The phonation of mid vowels in the non-utterance-final context
is observed to be modal to most speakers across different
FO/pitch contours, but it may be articulated with a creaky voice
by some male speakers in the falling pitched tones. The encoding
of modal voice also has a robust basis in acoustics. As seen in
Figure 6, the individual waveforms of the four phrase-initial
morphemes containing the mid vowel /e/ are not superimposed
by intense, random, and rapid friction across different FO
contours, denying a breathy phonation as found in the high
vowel. Likewise, except in the third morpheme [te32], the
intervals among glottal pulses are relatively evenly spaced,
suggesting that the tokens are largely not articulated with a creaky
voice by this male speaker WYF. Thus, it is proper to propose
the mid vowel is related to modal phonation in Zhangzhou.
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Figure 6: waveforms and spectral slices of /e/ (WYF, male).
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Figure 7: normalized spectral tilt patterns of mid vowel /e/.

In addition, as shown in the right panel of Figure 6, the amplitude
value of the second harmonics is higher than that of both its
preceding and following harmonics across most tonal pitch
contours. This can also be robustly demonstrated by the
normalized spectral tilt patterns that are quantified from the 21
native speakers’ utterances. As shown in Figure 7, the H1-H2,
and H1-H3 are steeply negative, while the H2-H3 are positive
across the three different pitch/FO contours. Thus, the dramatic
increase of H2 amplitude and a dramatic drop of H3 amplitude
constitute the central manifestation of the mid vowel with a
modal-articulated phonation in the non-utterance-final context.

4.3. Low vowel and phonation

The high and mid vowels present only one dominant phonation
type across those non-stopped tones in the phrase-initial
environment. In contrast to this, the low vowels are found with
voice quality alternating between modal and creaky phonations
in this context. Their distribution is observed to be conditioned
by the FO/pitch contour shapes of related tones. The phonation
is shown to be modal when the related tones have a non-falling
contour, while is creaky when the related tones are falling-
pitched. This changing voice quality of low vowels can also be
justified in acoustic patterns, as presented in Figure 8 and Figure
9.
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Figure 8: waveforms and spectral slices of /z/ (WYF, male).
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Figure 9: normalized spectral tilt patterns of low vowel /z/.

In Figure 9, the normalized amplitude differences also vary
considerably across tonal environments. (1) In the non-falling
tones, the amplitude differences of H1-H2 and H1-H3 are
steeply negative between 0.7 SD and 1 SD below the midpoint,
while the H2-H3 difference is also negative, but slightly lower
than the midpoint regardless of a rising [35] or level [33] pitch
contour. This manifestation reflects an increasing tendency of
the amplitude in accordance with the increases of frequency in
the low frequency range, which is a typical characteristic of
modal phonation. However, whether the H2-H3 should be
positive or negative tends to vowel-dependent because it turns
out to be positive for the mid vowel but negative for the low
vowel in this phrase-initial context.

(2) In the mid falling [63] and the extra-high falling [32] contours,
all the normalised spectral patterns of H1-H2, H2-H3, and H1-
H3 are negative. The amplitude of the second harmonic appears
very close to that of the first harmonic with the H1-H2
approaching zero (-0.2). On the contrary, the amplitude of the
third harmonic is significantly higher than other lower
harmonics, resulting in more deep negative values in H2-H3, and
H1-H3. As indicated in Huang [18] and [25], a negative spectral
tilt of H1-H2 near zero signifies a creaky phonation in this
language, thus, it is plausible to assert that the low vowel is
articulated creakily in the phrase-initial falling tones.

5. Phonation neutralisation

As discussed above, different voice quality of creaky, breathy,
and modal are observable in the unstopped tones that are related
to sonorant-ending syllables. Their distributions are primarily
conditioned by vowel quality, in particular tongue height.
However, vowels, regardless of their articulation height, are
found neutralizing their voice contrasts to a new phonation type
of falsetto when their related syllables end in obstruent codas and
occur in the stopped tone 6, corresponding to Yinru tone in
terms of the Middle Chinese tonal category. In this tone, no mid
vowel can be attested; only high and low vowels can be found.
The emergence of falsetto voice in this specific tonal context also
presents some acoustic manifestations that can be quantified
from native speakers’ utterances. As seen in Figure 10, the
waveforms of both high and low vowels are neither superposed
with rapid, random, and intense friction, falsifying a breathy
voice, nor did they present irregularly distributed and aperiodic
glottal pulses, denying a typical creaky voice. Instead, the
waveforms seem similar to that of modal phonation, but some
slight differences can be observed. For example, the individual
harmonics in the spectrum are easier to be identified because the
curves look rounder and smoother than the ones in the modal
phonation. Likewise, the number of glottal pulses within a given
time (e.g., 0.02 seconds) is much greater than that in other
contexts, indicating a much faster vibration of the vocal folds
than the articulatory setting for the modal phonation [6-8].
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Figure 11: spectral tilt pattern of vowels in tone 6.

Additionally, the falsetto voicing in this phrase-initial tone 6 can
also be justified by the normalised spectral tilt patterns. Figure
11 plots the 21 native speakers’ phrase-initial utterances that
contain high and low vowels across three different obstruent
codas. As seen, the spectral tilt of H1-H2 is consistently negative
across vowel height and obstruent coda type, but the H1-H3 and
H2-H3 appear to be vowel-dependent. The low vowel presents
a great negative value of H1-H3 below -1 SD and a negative H2-
H3 value around the midpoint, regardless of the type of
obstruent codas. On the other hand, the high vowel shows a
steep positive value in H2-H3 above 1.5 SD, and a smaller
positive H1-H3 within 0.3 and 1. Thus, though the spectral tilt
patterns are shown to be dependent on vowel quality, they
appear to be predictable and consistent within the same vowel
and across syllables of different obstruent coda types. Thus, the
articulation can be falsetto voicing and also be justified in
acoustics.

The reason why vowels are articulated with a falsetto voice can
be ascribed to the phonetics of its occurring environment. (a)
The related syllables can only end in obstruent codas. The abrupt
oral constriction for the obstruent coda articulation renders the
related stopped tones to be realized with an extra short duration.
This can be seen in Figure 12 that plots the normalised duration
of the eight tones at the phrase-initial context [18-20] and [49].
Tone 5 has two duration bars because its realization is found to
be sensitive to its following tones and presents two statistically
significantly different variants. As seen, the two stopped tones 6
and 7 that are associated with obstruent-ending syllables are
substantially shorter than any other tone.
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Figure 12: normalized duration of phrase-initial tones.
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Figure 13: normalized FO contours of tone 6 across phrase-final
tones.

(b)The FO contour of tone 6 in the phrase-initial context is
shown to be extra-high. This can be seen in Figure 13 that plots
its normalised FO pattern across its eight following tones. The FO
range of tone 6 situates between about 1 SD and 2 SD, the height
of which is much higher than the highest level that can be
identified in the phrase-final setting. The extra-short-and extra-
high FO contour of this tone 6 provides an important articulatory
base for the occurrence of the falsetto voicing, because the vocal
folds in this case are stretched longitudinally, with the tension
and length reaching their maximum upon the ligaments [18], [19],
and [50].Thetefore, incorporating the diverse phonetic factors of
their waveform manifestations, spectral tilt patterns, the FO
contour and duration, and associated syllable coda type, it is
plausible to propose a falsetto voicing, and phonation
neutralization process in this special tonal environment.

6. Discussion

6.1. Phonation distribution

As discussed, the encoding of phonation in Zhangzhou is
dynamic and diverse, with creaky, breathy, modal, and falsetto
voice identifiable in the non-utterance-final context. Their
occurrence is primarily conditioned by vowel quality but can be
further constrained by the tonal pitch contour, syllable coda type,
and specific tonal category. In general, the breathy voice
exclusively occurs in high vowels, regardless of the pitch contour
shape. The creaky phonation dominates in low vowels but only
in the falling-pitched environment. The modal voice can be
found in mid vowels regardless of the pitch contour, and in low
vowels of non-falling pitch contours. However, vowels are
observed neutralizing their voice contrast to falsetto in the
special tonal environment where syllables end in obstruent codas
and are assigned with tone 6.

While the encoding of phonation is severely constrained
segmentally and suprasegmentally, their occurrence, in turn, can
help enhance the perception and identification of particular
segments and suprasegments. For example, if a segment is
produced with a breathy voice, it is supposed to be high vowel
in unstopped tones. If a segment is produced with a modal
phonation, it is expected to be either a mid-vowel or a non-
falling-pitched low vowel. Similatly, if a segment is produced
with a creaky phonation, it is suggested to be low vowel in falling
tones. As well as this, if a segment is articulated with a falsetto
voice, this segment is supposed to be assigned to tone 6. In this
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sense, phonation can also be considered reliable concomitant of
tonal phonetics in Zhangzhou.

6.2. Phonation manifestation

The dynamic encoding of phonation that incorporates breathy,
creaky, falsetto, and modal in Zhangzhou Southern Min is
justifiable in acoustic and understandable from the articulatory
perspective. Apart from their different waveform manifestations,
the normalised spectral tilt patterns of H1-H2, H2-H3, and H1-
H3 can well distinguish the existence of different phonation
types in this Sinitic dialect. Based on the normalised spectral tilt
patterns that are quantified from 21 native speakers, Table 6
summatises the encoding across different pitch/F0 contours and
across different vowel height, in which P stands for a positive
value for a particular spectral tilt difference, N for a negative
value, and the letter Z for a tilt difference near zero. The symbol
* signifies that no case can be attested in the empirical data.

Table 6: spectral pattern of H1-H2, H2-H3, and H1-H3 in the
phrase-initial context.

Tone Parameter HighV  MidV  LowV

H1-H2 P/7 N N

Tone 3 [35]  H2-H3 P P N/Z
H1-H3 P Z N
H1-H2 P/7 N N
Tone 1[33]  H2.H3 P P N
H1-H3 P N N

H1-H2 P/7 N N/7Z
Tone 5 [32]  H2-H3 P P N
H1-H3 P N N

H1-H2 P/7 N N/7Z
Tone 4 [63]  H2-H3 P P N
H1-H3 P N N
Tone 6 [65]  HI1-H2 N * N
H2-H3 P * N
Stopped 14y py3 p * N

As indicated, the encoding of different phonation presents
regular and predictable tendencies in terms of the normalised
spectral title pattern. The breathy voice, which dominants on
high vowels regatrdless of the pitch/F0 contours, presents a PPP
(=positive H1-H2, positive H2-H3, positive H1-H3) pattern
with a low H1-H2 value slightly above the midpoint at zero. The
creaky voice, which occurs mainly on falling-pitched low vowels,
shows a ZNN (=zero H1-H2, negative H2-H3, negative H1-H3)
pattern with a salient feature of having H1-H2 somewhere just
below the mid-point. The modal phonation has two variants. It
presents an NPN (=negative H1-H2, positive H2-H3, and
negative H1-H3) pattern for the mid vowels, but an NNN
(=negative H1-H2, negative H2-H3, and negative H1-H3)
pattern for those low vowels of non-falling pitched contours.
The falsetto voice also presents two variants that are dependent
on vowel quality. It presents a neat pattern of NPP (=negative
H1-H2, positive H2-H3, positive H1-H3) for the high vowel but
an NNN (negative H1-H2, negative H2-H3, and negative H1-
H3) pattern for low vowel that can occur in tone 6. It seems that
both the falsetto voice and the modal voice of low vowel share a
similar NNN pattern, but they can be well distinguished in their
waveforms as well as the associated pitch contour and duration.

For example, the tone that is associated with the falsetto voice
shows an extra-high and extra-short pitch contour. As a whole,
the normalised spectral tilt patterns can well distinguish different
realisations of phonation in this Southern Min variety. This
offers a new methodological approach to quantify and visualise
the phonation difference and reveal their relation with other
segmental (vowel quality) and suprasegmental (tonal FO and
duration) parameters in tonal languages.

6.3. Phonation typology

Tonal languages in the world are generally classified into purely
tonal languages, registered languages, and laryngeally complex
languages in accordance with the function of phonation in
related languages. The dynamic encoding of phonation in
Zhangzhou Southern Min contributes a new profile to the
typology of phonation in tonal languages. Similar to the
Otomanguean languages, phonation in Zhangzhou can be
independent of tones. For example, the breathy, creaky, and
modal phonation can occur in the same falling tonal setting, such
as in tone 4 and tone 5. In this sense, Zhangzhou could be
regarded as a laryngeally-complex language. However, phonation
does not perform a phonemic function and does not multiply the
number of tonal contrasts in Zhangzhou. Similarly to the register
languages in Southeast Asia, phonation in Zhangzhou can also
occur in a specific tone, such as the falsetto voice can occur only
in tone 6. In addition, phonation in Zhangzhou can also occur in
a specific vowel. For example, the breathy voice can only be
observed in the high vowels. In this sense, Zhangzhou could be
considered as a registered language. However, unlike the register
languages, the same tone in Zhangzhou can bear different voice
qualities, for example, three different phonation types can occur
in the same falling-pitched tones. Similarly, the same vowel can
be realized with varying phonation. For example, the low vowel
can be realised with three phonation types: a modal voice in non-
falling pitch contour; a creaky voice in falling pitch contour, and
a falsetto voice in tone 0.

Given the diverse and dynamic encoding, an important question
may be raised as to how Zhangzhou speech should be classified:
as a purely tonal language, a register language, a laryngeally
complex language, a combination of these, or something else?
This reflects the critical fact that languages can be encoded in a
way that is far more complicated than our general assumptions
and expectations. It is thus imperative to ground linguistic
analysis in phonetic reality to uncover its nature and to improve
our cognitive knowledge of human languages.

7. Conclusion

This study comprehensively explores how voice quality is
encoded in Zhangzhou Southern Min, a Sinitic dialect spoken in
South Fujian province of mainland China. Empirically, four
phonation types of breathy, creaky, falsetto, and modal can be
identified in the non-utterance-final context, whose distribution
is primarily conditioned by the vowel height, and further
constrained by pitch contour shape, syllable coda type, and a
specific tonal category. The dynamic encoding is well attested in
acoustic waveforms and normalised spectral tilt patterns of H1-
H2, H2-H3, and H1-H3 from 21 native speakers’ utterances.

© 2024 Huang et al. This is an open access article licensed under the Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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This study substantially advances and broadens our knowledge
of how the segments and suprasegments interact to shape a
dynamic profile of phonation in this Southern Min variety. It
contributes a new methodology using the spectral tilt patterns to
quantify and visualise the phonation differences in natural
speech. This finding also sheds an important light on using other
laboratory methods, like EGG [51] and GAMMs [52], to analyse
the phonation variation in this Sinitic dialect. The dynamic
encoding of phonation in Zhangzhou also offers a new
typological profile of phonation in tonal languages, while
highlighting a typological issue as to how this Southern Min
dialect should be classified: as a register language as found in
tonal languages in Southeast Asia, a laryngeally complex language
as found in the Otomanguean family, a combination of these, or
something else.
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ABSTRACT

Even though adjunct clauses are traditionally assumed to be universal syntactic
islands, extraction from finite adjunct clauses has been shown to be acceptable to
varying degrees in the Mainland Scandinavian languages, as well as in English.
The relative acceptability of extraction depends on several factors, including the
type of adjunct clause, the type of extraction dependency, and presence of
contextual facilitation. Based on previous studies on English and Danish, we
conducted a series of acceptability judgment experiments (judgements on a 7-
point Likert scale) on extraction from three types of finite adjunct clauses
(corresponding to English i, when- and because-clauses). Unlike previous studies,
we wanted to explore whether people respond differently to spoken stimuli than
to written stimuli. We used an Al with a male and a female voice to generate the
stimulus sentences based on a previous study. We hypothesized that the spoken
versions would be judged as more acceptable than their written counterparts,
because such sentences are typically found in a colloquial spoken language.
However, that is not what we found. Our results replicated a previous study with
identical, but written stimuli, showing that the acceptability pattern associated
with extractions from adjunct clauses appears to be stable across modalities.

Key words: participant gender, speaker voice, syntactic islands

The focus of this paper is on extraction from adjunct clauses, cf.

DOI: 10.2478/9788366675513-009

In a range of languages, including Danish and English, it is
possible to find sentences in which an element that is interpreted
inside the embedded clause has been extracted or ‘moved’ to the
front of the clause, as in (1). As such, the extracted element can
be said to lead a sort of ‘double life’:

(1) Which article did you say [that he had read __]?

However, in the literature on generative grammar, extraction
from certain types of embedded clauses (e.g. relative clauses and
indirect questions) is assumed to be ungrammatical across
languages. In (2), a wh-element is extracted from an embedded
question, a relative clause, and an adjunct clause, respectively:

(2) a. *How did John ask [who behaved __]? [1]

b. *Who does Phineas know a girl
[who is working with __]? [2]

c. *Who did Mary cry [after John hit __|? [3]

Ross [2] calls such constructions syntactic ‘islands’ as they are
difficult or impossible to leave (cf. the story of Robinson Crusoe).

(2¢). The ungrammaticality of such constructions has been
assumed to be due to one or more universal constraints [3-5],
and as such, we would expect low acceptability of sentences
violating it, as well as little or no variation across constructions
and languages. However, in previous experimental studies, we
have found that extraction from wh-clauses [6,7] and from
relative clauses [8] appears to be grammatical in Danish, contra
generative theoretical syntax. Recent studies have revealed that
extraction from adjunct clauses also appears to be possible in the
Mainland Scandinavian languages, but that there is a great deal
of variation in acceptability which depends on (i) the adjunct
clause type (topicalization out of conditional and temporal
clauses is generally better than extraction from a clause of reason
[9,10]), (ii) the type of dependency (topicalization is better than
wh-extraction in these languages [11,12]), and (iii) context (the
addition of a facilitatory context appears to increase the
acceptability of extraction out of adjunct clauses [12]). Based on
these findings, Nyvad et al. [13] decided to investigate extraction
from adjunct clauses in English, cf. (2c), to see if the effects
found in the Mainland Scandinavian languages would also show
up here. Instead of topicalization, we chose to employ
relativization out of the adjunct clauses, given that a prior corpus
study of English found naturally occurring examples of adjunct
clause extractions by way of this dependency type only. The

© 2024 Anne Mette Nyvad et al. This is an open access article licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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results of this acceptability study revealed a great deal of
variation: Relativization out of conditional adjunct clauses
introduced by i was not significantly less acceptable than
extraction out of complement #hat-clauses. This finding is quite
surprising because the latter type of clause is not an island,
whereas the former is usually considered to be one. Extraction
from 7f-clauses was significantly more acceptable than that from
temporal wh-clauses, which in turn was significantly more
acceptable than relativization out of a clause of reason
introduced by becanse. All of the extractions from adjunct clauses
were significantly more acceptable than extraction from a
coordinate structure. Based on these findings, we concluded that
adjunct clauses are not strong islands in English.

We present the results of a study employing the same stimuli as
in Nyvad et al. [13], but exposing patticipants to auditory stimuli
generated with Al instead of written stimuli, in order to see
whether there is a difference in responses. Our hypothesis was
that the spoken stimuli would be judged as even more acceptable
than the written ones, given that island violations are assumed to
be a primarily spoken language phenomenon (see [14,15] for
Swedish, and [16] for Danish and English).

We had five research questions:

e  Q1I: What is the overall acceptability pattern?

e Q2: Is the overall acceptability pattern for the spoken
stimuli different from the pattern for the written
stimuli?

e Q3: Are there any (participant) gender or (speaker)
voice effects on acceptability?

e Q4: What is the overall RT pattern?

e Q5: Any (participant) gender or (speaker) voice effects
on RT?

2. Data and methods

We conducted an experiment using a subset (to make the
experiment shorter) of the set of sentences as in Nyvad et al. [13],
namely relativization out of complement clauses with #bar and
adverbial clauses introduced by 7, when and because, compare (3)

and (4):

(3) a. It’s obvious that I was surprised
[that she actually completed this exercise].

b. It’s obvious that I would be surprised
[if she actually completed this exercise].

c. It’s obvious that I was surprised
[when she actually completed this exercise].

d. It’s obvious that I was surprised
[because she actually completed this exercise].

present_stimuli

e A

instructions

(4) a. This is the exercise that I was surprised
[that she actually completed __].

b. This is the exercise that I would be surprised
[if she actually completed __|.

c. This is the exercise that I was surprised
[when she actually completed __].

d. This is the exercise that I was surprised
[because she actually completed __].

In order to explore the potential impact of differences between
individual voices, we used a female and a male voice (though we
had no a priori prediction about any effect of voice gender on
acceptability or RT). To avoid potential human speaker bias, we
used an Al to generate speech (https://elevenlabs.io/). On the
website, the female voice that we used, Be/la, is described with
the terms ‘soft’ and ‘narration’, and the male voice, Charle, is
described as ‘casual, conversational’. To us, both voices sound
pleasant, casual, and calm.

There were 48 target sentences in total (plus 28 fillers not
discussed here). We used a Latin square design with two lists
(controlling for speaker voice, extraction, and type), such that
each participant judged 38 items. Participants were pseudo-
randomly assigned (based on their birth month) to one of the
two lists. The experiment was set up in PsychoPy (v.2023.1.3)
[17,18] and hosted online by Pavlovia.org. The design is shown
in Figure 1. The task was a binary acceptability judgment task,
where participants had to judge whether each individual sentence
was ‘Not OK = unacceptable’ or ‘OK = acceptable’. The
participants were instructed to respond as fast and as accurately
as possible and to base their judgments on their own intuitions,
not on what they might expect to be ‘correct’ or ‘standard’
language. Before the actual experiment they received a training
session with four sentences to familiarize themselves with the
task. The option to respond only became possible after each
individual sentence had been spoken.

A total of 48 native speakers of English (24 female gender, 24
male) volunteered to participate in the experiment. The age of
the participants ranged from 17 to 72 years (mean = 44.2, SD =
15.8). 19 participants evaluated the items on list 1, and 29
evaluated the items on list 2. The data was analyzed using K
version 4.1.2 [19] with the /werlest Package [20] and the /ned
package [21] for mixed effects models of continuous and
binomial data, respectively, and the MASS Package [22] for
sliding, pair-wise contrasts. All plots were made using the ggplor2
package [23]. Prior to analysis, we removed data points (31 of the
total 1,824) with response times =6 seconds (too slow for
speeded acceptability).

get_ready

£ present_stimuli |

S !
data_cul\scticn

Figure 1: experimental design in PsychoPy.
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3. Results: acceptability

3.1. The overall pattern for acceptability

Figure 2 shows the overall mean acceptability rating for each
clause type with and without extraction. (The mean rating for
filler 1 was 0.96, and 0.04 and 0.03 for filler 2 and filler 3,
respectively.) The data was fitted to a mixed-effects model with
the binomial answer as outcome variable and type as predictor
(with sliding contrasts) and random intercepts for participant and
item, and random slopes for type by participant and type and trial
by item. The summary of the results is provided in Table 1.
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Figure 2: acceptability rating by clanse type. Sliding contrasts; *** p <
0.001, * p < 0.05. The binary acceptability rating is averaged across
items and participants.

Table 1: summary of the mixed-effects model for acceptability with sliding
contrast. *** p <0.001, * p<0.05.

Estimate  SE z p

1. that [-Ex] -4329 241  -1.80 0.072
vs. 2. if [-Ex]

2. if [-Ex] 1.714  1.57 1.09  0.276
vs. 3. when [-Ex|

3. when [-Ex] 0.226 1.87 0.12  0.904
vs. 4. becanse [-Ex]

4. becanse [-Ex] -4.165 1.63 -256 0.011
vs. 5. that [+Ex]

5. that [+Ex] 0.773  1.07 0.72  0.472
vs. 0. if [+Ex]

6. if [+Ex] -6.978 125  -5.60  0.000
vs. 7. when [+Ex]

7. when [+Ex] -0.095 127  -0.08 0.940

vs. 8. becanse [+Ex]

3.2. Modality effect on acceptability

To test for a potential effect of spoken vs. written modality, we
compared the z-transformed ratings from the current study to z-
transformed data from Nyvad et al. [13]. A participant’s z-
transformed rating represents the number of standard deviations
which the raw (non-transformed) rating is from that participant’s
mean rating. Z-transformation has two benefits: It controls for
potential individual scale bias (e.g. using only one or both
extremes on a scale), and it makes direct comparison between
studies that may not use the same scale easier [24,25] — as is the
case for the present comparison of responses on a binary scale
to response on a 7-point Likert scale.

We subjected the data to a mixed-effects model using the /ZwerTest
Package for R [20]. The model has type (1-8, cf. Figure 2),
modality (spoken vs. written), and the interaction between the
two as predictors. The model also had random intercepts for
participant and item, random slopes for type and modality by
participants, and random slopes for modality for items. As
shown on Table 2, the interaction between type and modality
was only significant for type 7, when [+Ex] (p < 0.04) and
marginal for type 8, becanse [+Ex] (p < 0.07): Both were rated
higher in the written modality. (The fixed ‘main’ effect for
modality was marginal, p < 0.08.)

Table 2: summary of the mixed-effects model for modality (Mod.).

Est. SE df t p
Modality (written -0.184  0.10 59.8 -1.78  0.080
vs. spoken)
Type 2 X Mod. 0212 0.14 55.7 1.49  0.142
Type 3 X Mod. 0.134 0.14 55.9 0.94  0.350
Type 4 X Mod. -0.062 0.14 57.1 -0.43  0.667
Type 5 X Mod. -0.163  0.16 77.2 -1.05  0.299
Type 6 X Mod. -0.078 0.17 93.1 -0.47  0.636
Type 7 X Mod. 0.358 0.17  101.5 212 0.037
Type 8 X Mod. 0.308 0.16 88.8 1.89  0.062
3.1. Gender and voice effects on acceptability

The different acceptability — ratings for each
complementizer by extraction and speaker voice is shown in
Figure 3.
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Figure 3: mean acceptability rating (across items and participants) by
complementizer [T Exctraction] for female (F) and male (M) speaker voice.

To test for potential interaction effects on the binomial
acceptability between (participant) gender, (speaker) voice, and
type (1-8, cf. Figure 2), we subjected the data to a mixed-effects
model using the /we4 package for R [21] with gender X voice X
type as predictor and random intercepts for participants and
items, and random slopes for gender, voice, and type for
participants, and random slopes for gender and voice for items.
None of the possible interactions with gender or voice nor any
of their fixed ‘main’ effects (except type, see Figure 2) were near
being significant (voice: p > 0.8, gender: p > 0.9; all interactions:
p> 0.35) — except the interaction between voice and type 6 (i
[+Ex]): Speakers found extraction from /fclauses more
acceptable when spoken with the female voice than with the male
voice (p < 0.045). This is also visible from Figure 3 (note the
overlapping error bars for +1SE). This difference removes the

© 2024 Anne Mette Nyvad et al. This is an open access article licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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cost of extraction for the female voice such that extraction from
#f only has an effect for the male voice.

4. Results: RT

4.1. The overall pattern for RT

Figure 4 shows the overall mean RT for each clause type with
and without extraction. The data was fitted to a mixed effects
model with RT as a continuous outcome variable and type as
predictor (with sliding contrasts) and random intercepts for
participant and item, and random slopes for type by participant
and type and trial by item. The summary of the results is provided
in Table 3.
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Figure 4: RT (averaged across items and participants) by clanse type.
Stiding contrasts.

Table 3: summary of the mixed-effects model for RT with sliding contrast.

Estimate SE df t p
Type 2-1 -0.024 0.21 10.0 -0.12  0.910
Type 3-2 -0.072 0.18 9.9 -0.41 0.689
Type 4-3 0.202 0.16 13.8 1.24  0.237
Type 5-4 0.449 0.20 16.0 2.29 0.036
Type 6-5 0.125 0.18 14.4 0.70  0.493
Type 7-6 -0.103 0.18 16.0 -0.57  0.580
Type 8-7 -0.040 0.24 8.5 -0.16 0.874
4.2. Gender and voice effects on RT

The different mean RT for each complementizer by extraction
and speaker voice is shown in Figure 5. There seems to be a small
tendency for participants responding slightly faster to the female
voice for if, whereas it is the other way around for #hat and becanse.
However, the differences are very small, and the error bars
overlap, suggesting non-significance.

To test whether there were any potential significant interaction
effects on RT between (participant) gendet, (speaker) voice, and
type (1-8, cf. Figure 2), we applied a mixed-effects model using
the /merTest Package for R [20] with gender X voice X type as
predictor and random intercepts for participants and items, and
random slopes for gender, voice, and type for participants, and
random slopes for gender and voice for items. None of the
possible interactions with gender or voice nor any of the fixed
‘main’ effects (except type, see Figure 4) were near being
significant (voice: p > 0.91, gender: p > 0.38; all interactions: p

> 0.14). In short, none of the differences between the two voices
in Figure 5 were significant.
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Figure 5: mean RT (across items and participants) by complementizer
[ZExtraction] for female (F) and male (M) speaker voice.

5. Discussion and conclusion

We had five research questions:

Q1: What is the overall acceptability pattern? Overall, there
was no difference between extraction from #haz- and if-clauses,
and hence, no island effect for 7 The island effects for when- and
becanse-clauses were both significant, but they were not different
from each other (no difference between types 7 and 8). This
pattern replicates the findings from Nyvad et al. [13].

Q2: Is the overall acceptability pattern for the spoken
stimuli different from the pattern for the written stimuli? All
but one of the possible interaction effects were not significant.
Only extraction from when was rated slightly higher in the written
modality (p < 0.04). This is interesting because all things being
equal, such extractions are generally expected to occur more
frequently (and to be more acceptable) in speech than in writing.

Q3: Any (participant) gender or (speaker) voice effects on
acceptability? There were no significant interactions between
participant gender, speaker voice, and type, except for type 6 (7
[+Ex]), which was rated more acceptable with the female voice
and thus only showed extraction effects in the male voice.
However, our study only involved two voices (one male and one
female), and it is possible that the difference is due to accidental
properties of the voice or the Al-generated sequences.

Q4: What is the overall RT pattern? The only significant
difference is between [+Ex| and [-Ex] (p < 0.04). That is, as
predicted, the processing cost associated with extraction leads to
an increase in RT.

Q5: Any (participant) gender or (speaker) voice effects on
RT? No, there were no significant interactions or main effects
of (participant) gender or (speaker) voice on RT.

One obvious weakness in this study is the number of voices
involved. There was only one male and one female voice, and
consequently, we must be very careful not to generalize to the
population from the single significant voice effect in our study
(extraction from 7fclauses was more acceptable with the female
voice than with the male voice, p < 0.045, removing the cost of
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extraction from 7f for the female voice). Further studies with
more voices are required to address this issue.

The main finding is, in fact, basically a null result, namely, that
with one exception (i.e. that extraction was rated slightly higher
in the written modality, p < 0.037), there was no significant effect
of modality (comparing the present study to Nyvad et al. [13]).
That is, the pattern of acceptability of extraction from adjunct
clauses headed by 7, when, and because is stable across the spoken
and written modality.
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ABSTRACT

Tmitative prosody (prosody miming word meanings) is an emerging field of study:
associations between prosodic features and meanings is now well attested
(Nygaard & al [1], Perlman & Cain [2]), and some theoretical explanations are
given in terms of gestures (Fénagy [3], Perlman & al [4]), metaphors (Nygaard &
al [1]), or blending (Auchlin [5]). In this paper, as an update of a previous work
[6], we are working on the integration of the imitative function into the general
prosodic system, the syntagmatic analysis of utterances, and theoretical linguistics
(at this stage, mainly analogical and structural linguistics). In particular, we
introduce semantic features, semantic chains and polysemy in the prosodic field.

Key words: prosody, sound symbolism, semantics, analogical linguistics,

interpretative semantics, biological codes

1. Theoretical models: interpretative
semantics and analogical linguistics

In its approach to imitative prosody, this paper is entirely
theoretical. According to our framework, meant to distinguish
different imitative and non-imitative prosodic signs, the
motivation of forms leads to polysemy, which leads to contextual
distinction and the consideration of three levels of paradigmatic
classification (already established by the theory of interpretative
semantics for verbal language). To simplify the discussion, we
will refer to archetypal theoretical examples (i.e., "obvious" and
"invented" examples). To listen to a few hundred empirical
examples in French! (and no doubt soon in English?), classified
according to the concepts established here, the reader can refer
to our works [6] and [7].

Imitative prosody is made of particular prosodic signs, i.e. linguistic
units  associating meanings with suprasegmental (not
phonematic) forms. Two theories help us address our subject.
Interpretive semantics theory [8, 9] provides an account of the
conditions of interpretation of the prosodic signs chosen by a
speaker in an utterance, and proposes a classification of them
among a network of signs. Analogical linguistics [11] helps to
organize the typology of motivational facts (= that which is not
arbitrary), which are at the core of the functioning of imitative
prosody, if not of prosody in general.

! Our doctoral dissertation combined an empirical and theoretical approach, and
the categories were established on the basis of 200+ examples by professional
French actors declaiming poetry.

1.1. The category levels and semantic chains of
interpretative semantics

We refer to interpretive semantics to codify the interpretation of a
prosodic sign in accordance with its context of appreciation,
i.e, the elements co-present in the wutterance (synfagmatic
approach), and in accordance with the associated elements in the
subject's linguistic competence (paradigmatic approach). This
theory, developed mainly by Rastier (cf. [9] for an introduction
in English), is in the line of the structural linguistics of Saussure
and Greimas, and we have extended it to the study of prosody
(and in particular the prosodic signs associated with verbal
content, primarily imitative). Rastier's project is to describe in
semantic features the conditions of interpretation (a semantic
feature to mark the regrouping of signs in a certain domain, for
example). These semantic features are used to describe signs in
their categories (on the paradigmatic axis), as well as signs in their
associations on the utterance chain (on the syntagmatic axis). In
addition, they can be used starting from the semantic feature
itself (from the concept to the various signs containing it:
onomasiolog)) or starting from the signs (from the signs to the
concepts they express: semasiology, in particular to address the
problem of polysemy). In our view, this framework makes it
possible to organize a systematic description of imitative
prosody, if not of prosody in general. The metalanguage of this
theory will be slightly reduced.

The /exicon is defined at different paradigmatic levels. The
minimal level is the faxeme, the small class of immediate

2 The two languages operating almost or totally in same way for the facts
considered here, these facts being highly motivated.

© 2024 Antoine Tholly. This is an open access article licensed under the Creative Commons Attribution-
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alternative oppositions (e.g., daughter vs. son). A domain contains a
number of taxemes: these domains are paradigms of greater
generality, bringing together lexical diversity under a theme. They
are similar to the domain of dictionaries, e.g., spatiality ot politics.
Finally, dimensions are paradigms regrouping signs according to
fundamental (often dichotomous) oppositions in a given
language (usually of grammatical importance): for example, for
verbal language, singular vs. plural, potential vs. irrealis, concrete vs.
abstract, animate vs. inanimate. We will progressively explain how
these categories can be transferred to prosody (and the
advantages of such a transfer). The three paradigms are
exemplified in the figure below, taking into consideration a few
lexical words, one of which with regards to its polysemy (cf.

knife).

ALIMENTATION domain WAR domain

bladed

E'Il”(‘W j\

taxeme restaurant weapon cessation of

knife stafl taxeme hostilities
tork taxeme knife taxeme
spoon cook sword artustce

axe surrender

waiter

truce

(+ dimensions: inanimate and animate, conerefe and abstract)

Figure 1: taxemes, domains and dimensions paradigms.

A final notion must be added in addition to these three paradigm
levels: isotopies. An isotopy refers to the repetition of the same
semantic feature across two signs in close proximity on the
syntagmatic axis, enabling their cohesion through this semantic
chain. Thus, if Anife is co-present with ook, a domain isotopy of
food is established, while if it is co-present with surrender, the
domain isotopy established is that of war. Isotopy thus makes it
possible to select, for a polysemous term, the semantic profile
that is consistent with the context (i.e., how &#xife should be
understood).

1.2. Analogical linguistics

Under the notion of analogy, a faculty considered primordial in
the light of advances in cognitive science [10], this linguistic
theory, developed mainly by Monneret [11], aims to
systematically describe the links of siilarity (or resemblance) that
can exist between linguistic elements of different kinds. These
different kinds of elements can be phonetic and phonological
units or features, linguistic meanings (the signified and its
semantic features), concepts and referents. These links of
similarity can be homogeneons (between two phonological units, for
example), ot heterogeneons (between a phonological feature and a
semantic feature, for example). This framework, merely sketched
out here, offers the possibility of a more systematic
understanding of motivational facts, i.e., non-arbitrary relations

3 Prosody essentially plays a grammatical or affective role. It is when it imitates a
verbal content that it indeed performs a thematic, "lexical", role (expressing high
spatial position, large size, etc.). These imitative domains (spatiality, size) are the
domains of sound symoblism, and are generally not the same as the domains
listed in dictionaries for verbal language.

between elements of form and elements of meaning
(i.e., heterogeneous analogies). Homuogeneous analogies, in particular
those involving categorization (shared semantic feature between
two signs of the same paradigm), and cohesive relations (shared
semantic feature between two signs by isotopy), will however be
addressed using the theoretical framework of interpretive
semantics.

2. Morphosemanticism: the motivation of
prosodic forms

Within this framework of analogical linguistics, motivational
facts are systematically identified and confronted. Motivation
refers to that which is not arbitrary in the form-meaning
relationship, and this broad field of study encompasses sound
symbolism. However, as Monneret emphasizes [12, p. 8], sound
symbolism is not only Zonz, it can also be indexical. Indexicality
and iconicity were defined by Peirce [13], then made more
accessible to linguists by Jakobson [14]. According to Jakobson's
definition, while iconicity refers to a relationship of suggestive
resemblance between form and meaning, indexicality refers to a
relationship of "existential contiguity" of one to the other: for
example, the form of a spontaneous cry is motivated by the
emotion felt, its meaning, and this relationship is one of
physiological necessity, not resemblance. As far as prosody is
concerned, indexicality has been extensively studied by Ohala
[15] and Gussenhoven [16], under the designation of biological
codes, and for vocal emotions by K.R. Scherer and colleagues [17].

2.1. Indexicality and biological codes

The fundamental argument of biolgical codes is that some facts of
form-meaning motivation are identically found in the prosody of
many of the world's languages and can be attributed to
physiological constraints. Counter-examples do not contradict this
so-called natural tendency, and Gussenhoven acknowledges [16,
p. 80] that linguistic evolution can distend or cancel out this
motivational relationship. The code relating to the breathing
constraint* associates high breath level, and consequently high
melody, with the notion of rupture or novelty (paragraph attacks,
non-active topics), and conversely low melodic level with
completion (paragraph endings [16, 18]). A continuity at the
beginning of a group will thus tend to be low (not a thematic
break, e.g., topics already active [19]), while a continuity at the
end of a group tends to be high (not a completion [20]). The ¢ffors
code explains the tendency of many semantically intensive
prosodic signs (emphasis [20], contrastive focus [21], melism
[22], vocal excitement [17]) to resort to melodic excursions and
increases in loudness (leaving aside tempo, which is fast for vocal
excitement, and slow for empbhasis). The freguency code, associated
with attitudes encountered in the animal wotld (prey/predator
and seduction/rejection telationships [15]) explains a variety of
affects (low-pitched negativity and authoritativeness, high-
pitched positivity and fragility), and in a more grammaticalized way,

*+ Speech is linked to an exhalation phase: the lungs usually project mote air at the
beginning than at the end of the emission, and air pressure is correlated with
melody and loudness.
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certain sentence modalities (high-pitched questions and low-
pitched assertions [16]).

In our view, many zmitative prosodic signs are also derived from
these biological codes. More precisely, in many cases, these
imitative signs function as a kind of repurposing of other xon-
imitative prosodic signs. According to the effort code, levels of
emotional arousal/excitement are physiologically motivated in
their form-meaning relationship [17]: acceleration, increased
melodic level and range, and increased loudness are common to
different emotions with a high level of arousal, such as ot anger,
distress, etc. These features may also be reused to imitate words
expressing concepts of fast movement, or brute force, or
agitation. Similarly, again according to the effort code, prosodic
emphasis, whose main role is grammatical (insistence function),
may also imitate different intensity-related concepts (but not all
of them: for example, large size, and not large intelligence).
According to the frequency code, positive vs. negative qualifications,
motivated in their form (breathy and high-pitched voice vs.
tensed and low-pitched voice) can be reused to imitate words
relating to these oppositions (e.g., beaven vs. hell)>. This is what we
shall try to organize into categories and conditions of
interpretation. However, the motivation for these imitative
functions is only partially indexical, and also relies on zeonicity.
2.2. Imagic iconicity

According to Peirce's definition (i), image iconicity refers to the
resemblance of a sign to the object it targets (another sign) [13],
whereas according to Jakobson's definition [14] this process of
resemblance is established between the form and the meaning of
a sign. In the latter case, we suggest that it can be (ii) a general
resemblance: the sign's form perceptually evokes the sign's
meaning, or (i) a partial resemblance: within the prosodic sign,
the form evokes part of the meaning. On this basis, we formulate
three types of imagic iconicity for imitative prosody. We illustrate
them with the emphasis prosodic sign, whose most expressive
form combines the features of melodic excursion, volume
increase and deceleration. A first kind of imagic iconiciy is
(i) imitation proper: the prosodic sign evokes the object it targets
(e.g., an emphasis positioned on elgphant is interpreted as a vocal
image of this word, i.e. a sensitive representation of this object
through one of its essential characteristics, its large size). (ii) this
implies, nternally to the prosodic sign, that the prosodic form of
emphasis is capable of signifying big size, which it does in the
mode of a suggestive form-meaning resemblance. Only a few
domains are imitable by this form: biijg and strooong carry an
image in their respective domains, size and szrength. By contrast,
smaaaart and hoooot are grammatically intensified (very smart, very
ho?), but the domains zntelligence and temperature are not the object
of an imitation (i.e., the prosodic form, its enlarging effect, does
not give a sensible feeling of heat like it does for size). (iii) more
fundamentally, and arising from the ¢ffor? code seen above, the
form of emphasis sensitively evokes the very general concept of
great intensity. It is this intensive semantic feature that can be
transferred to various non-imitative meanings (grammatical:

5> We differentiate between a (positive or) negative gualification (a noun, such as
project, is modified by an adjective: a bad project, or by its prosodic equivalent), and
a (positive or) negative imitation: an inherently negative word, such as e/, is

insistence or intensification) and various imitative meanings
(great size, imposing strength, strong sonority, etc.). The figure
below summarizes these three combined distinctions (imitation
of a word as the targeted object, vs. imitation of an intense quality
in certain thematic domains, vs. imitation of intensity as such by
the intense form).

(1) image of the verbal target

<
+

(i) prosodic form as an image (i) intensive form as an

of a prosodic meanmgin an  image of an lntensive semantic

eligible sound-symbolic domain  feature, source of polysemy

Figure 2: combination of three types of imagic iconicity.
2.3. Diagrammatic iconicity

Following Jakobson, while zzagic iconicity designates a link of
resemblance internal to the sign (between its form and its
meaning), diagrammatic iconicity refers to a form-meaning
resemblance between several signs [11, 14]. Given two signs,
each with a form and a meaning, the relationship between their
forms (of gradation, for example) is evocative of the relationship
between their meanings (also of gradation). We propose four
types of diagrammatic iconicity that may be of interest to the
functioning of prosody.

Table 1: four types of diagrammatic iconicity.

Equative | =/= Phon= < Phon= = Sem= <> Sem=

Privative Q/+ Phon® < Phon+ = Sem( <> Sem+
Scalar +/++ Phon+ <> Phon++ = Sem+ <> Sem++
Polar —/+ Phon— <> Phon+ = Sem— <> Sem+

The table reads as follows: in an eguative diagram, for example,
partially equal forms evoke partially equal meanings. This is the
case for prosodic dimensions (cf. 4.1.), derived from biological
codes (cf. 2.1): e.g., various signs expressing the dimension of
newness, or the dimension of snzensity all share part of their form.
Let's take again the example of emphasis. Its motivation has
already been examined according to the biolgical code of effort and
as an imagic iconicity. Its motivation can also be examined
according to these four types of diagrane: (i) According to an equative
diagram, emphasis shares some of its vocal features with other
prosodic signs belonging to the intense dimension, such as
contrastive focus or vocal excitation. (ii) According to a privative
diagram, emphasis and its audible form is opposed to absence of

ornamented by a negative prosodic sign, the purpose of which is to form an
expressive image of the word.

© 2024 Antoine Tholly. This is an open access article licensed under the Creative Commons Attribution-
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emphasis and its null form in the French accentual group scheme (cf.
accent initial [20]). (iii) According to a scalar diagram, emphasis is
opposed to more extreme emphases, which is reflected directly
in the forms (GOAAL vs. GOOAAAL). (iv) According to a polar
diagram, relevant to imitative prosody, emphasis opposes
attenuation (vocal effort for BIG, and vocal attenuation for
small). 1t should be noted that these diagrams are of the greatest
interest for categorization: two (or more) signs of a paradigm are
motivated in their relations, and this will contribute in the
following sections to justifying the existence of prosodic
dimensions and faxemes.

3. Semasiology: from signs to meanings

Paradigmatic semasiology lists the different meanings of the same
prosodic sign, where imitation appears as one of the possible
functions, and indeed where several types of imitation can
emerge from a unique sign (e.g., the large size, large strength,
large presence, etc. imitative meanings of empbhasis). Synfagmatic
semasiology describes the conditions of actualization of these
different possibilities, which can also amalgamate (cumulate).
Onomasiology describes the conceptual proximity of a prosodic
sign to other signs, via recourse to the same dimension, domain
or taxeme (paradigmatic onomasiology), or via isotopic links with
conceptually similar verbal content (syntagmatic onomasiology).

3.1. Paradigmatic semasiology: one sign, several
classes

One of our main concerns is to describe the zwitative function of
prosody economically and in relation to the general functioning of
prosody, rather than postulating ad hoc imitative forms (lists
associating a form with a meaning), without association links
with the same form (polysemy or homaphony), or other meanings
(categorization). The association links are notably made with vocal
signs that are not imitative, but are more fundamental to the
functioning of prosody, ie. signs with grammatical or
modal/attitudinal meanings (cf. next section). These differences
in interpretation need to be codified. Let's take again the example
of emphasis, a single polysemous sign, and categorize its
different meanings (its different profiles in polysemous relation).
The same faxeme, or minimal paradigm of oppositions, contains
emphasis and attenuation (cf. 2.3 diagrammatic iconicity), due to the
motivation of their respective semantic cores (cf. 2.1. biological
effort code and 2.2 imagic iconicity ). The different polysemons
imitative possibilities of these two signs are distinguished from
each other by projecting into different sound symbolic domains
eligible for the imitation of verbal content (cf. 2.2 image iconicity
7). These domains are not, of course, the same as the lexical
domains (cf. 1.1): they are the domains in which sound
symbolism is known to operate (size, strength, etc.), and within
which these two imitative prosodic signs realize specific values
(such as small size imitation for attenuation, /arge sige imitation for
emphasis).

¢ The verbal content is thus both the soume of interpretation (it allows to
comprehend what the polysemic prosodic sign of excitement is about: fast
movement imitation, ot brutal strength imitation), and the Zarget of interpretation (the

The domains proposed for this pair of signs, generally attested
by studies on sound symbolism (cf. references in the abstract),
are the size domain (where emphasis can, for example, imitate the
word fal/ and attenuation the word shord), strength domain (e.g., for
imitating the words szrong vs. weak), loudness domain (e.g., for
imitating the words noisy vs. silend), quantity/weight domain (e.g.,
for the words @ /ot vs. a few), presence domain (e.g., appear vs.
disappear),  resistance domain  (e.g., hard vs. soff). More
fundamentally, emphasis also has grammatical meanings, i.e. non
imitative meanings that do not belong to any domain (but to a
general intensive dimension, cf. next section).

Other imitative prosodic signs, belonging to other taxemes, can
also join these same domains of sound symbolism, e.g. some
prosodic sign belonging to the s#ength domain without belonging
to the emphasis-attenuation taxeme (cf. 4.1 paradigmatic
onomasiology section).

3.2. Syntagmatic semasiology: activation of a
profile by context

If various prosodic signs (e.g., emphasis, positive appreciation,
low excitation) are polysemous, we need to consider the contextual
conditions under which certain meanings are realized in an
utterance, rather than the other possible meanings derived from
the same form. Three stages of analysis, of increased complexity,
can be contemplated: (i) the mechanism of selection of a profile by
the context, (ii) the possibility of an amalgamation (accumulation)
of several profiles in the interpretation, and (iii) in the case of
accumulation of profiles, the degree of salience of each in the
interpretation.

(@) The contextual selection mechanism may be prosodic and/or
verbal. Let’s take the example of the strong excitement prosodic
form. A single form (acceleration, increased melodic level and
range, increased loudness) is common to different profiles. The
selection mechanism is prosodic in the case of an emotional
function: despaired sadness, elated joy, panic fear, and hot anger all
partially use this same form [17], and it is other prosodic features
that enable to distinguish these different emotions (e.g., a voice
quality effect specific to anger). The selection mechanism is verbal
in the case of an imitative function: for the same strong excitement
polysemic form, the interpretation can be of fast movement (e.g., he
run runs runs) or brutal strength (e.g., he vebemently strikes his boxing
partner), if an appropriate verbal content allows one of these
profiles to be interpreted.®

(i) As a second step, we can consider under which utterance
conditions different profiles (grammatical and imitative) can
accumulate, i.c., depending on the word Zargeted by the prosodic
sign. Let's take the example of an emphasis targeting the word
large. 'The word LLAARGE is first of all highlighted in its
immediate context (usistence function, i.e. the word is considered
a very important element of the utterance). Second, it is also
intensively modified by the emphasis, a grammatical role
synonymous to a modifier such as very, i.e. very large. And third,

function of the prosodic sign is to imitate this verbal content, e.g. an imitation of
the clause he runs runs runs).
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the emphasis creates an switative image of the word, a sort of
ornamental function. If the empbhasis is applied to SMAALL,
the word is both highlighted (éusistence) and intensified (modifying
smallinto very small), but the word is not imitated (it would indeed
be imitated by the opposite form of its taxeme, i.e. attenuation).
Gradable words are prosodically intensifiable, but only some of
them are imitable. Finally, a word like Zzb/e cannot be intensified
(not gradable) or imitated, it can only be highlighted (insistence
function).

insistence

intensive
modification

imitation

Figure 3: amalgamation of polysemons profiles.

(iii) In a third stage, the amalgamation (accumulation) approach
can be refined by questioning the presumed preponderance of
certain interpretations over others. In particular, we postulate a
difference in treatment between adjectives and nouns (according to
their prototypical semantics, i.e. not nouns derived from
adjectives, such as /argeness). Let's take the example of the voice
indicating negative appreciation (tensed and low-pitched). Words
like bad and devil are both imitable by this prosodic sign. The
interpretation very bad (intensive modification function) may however
seem more salient in the interpretation than an image of the word
bad (imitative function), while the imitative interpretation of devi/
(as an imaged representation, an ornamental figure of speech)
may seem more salient than the intensification function (a zerrible
devil, modifying function). This is linked to the fact that an
adjective qualifies (unlike a noun), and thus this prosodic
addition to the adjective amplifies the degree of qualification of
the noun targeted by this adjective. For a noun, the main
function seems to be to reca// an archetypal quality of it (the zerrible
quality of devi/, where the qualification, already known, does not
appear to be added, but only shown for the sake of
representation). This can be coded in terms of taxeme (minimal
paradigm regrouping the pair of positive and negative signs),
dimensions (for the grammatical, modification process), and
domains (for the thematic, imitative process). This is examined
more thoroughly in the next section.

4. Onomasiology:
signs

from meanings to

The advantage of a technical classification such as the one we are
proposing is that it organizes closely related facts that need to be
disentangled: different types of form motivation, imitative
functions vs. qualifying functions, but also semantic features

7 Consider this theoretical example: Xa and Xb from taxeme X, and Ya and Yb
from taxeme Y. As a reminder, taxemes group together alternative choices, such
as different kinds of prosodic focus, different kind of prosodic paragraphs, etc.
Our point is that Xa and Ya (from different taxemes) can also have a common
origin, thrtough a biological code, which continues to manifest itself
synchronically through a common grammatical feature (of continuation, of
intensity, etc.): this is what we call a dimension, grouping together signs according

common to several different signs (paradigmatic onomasiolegy) and

activated under certain contextual conditions (synfagmatic
onomasiology).
4.1. Paradigmatic onomasiology: prosodic

classification levels

It has been seen that Gussenhoven's biological codes [16] give rise
to a variety of prosodic signs, sharing some of their form features
and some of their semantic featutes. Similarly to the grammatical
or modal/attitudinal dimensions of verbal language (cf. 1.1),
prosodic dimensions can be proposed for these codes. These
dimensions both distinguish and regroup prosodic signs.
(i) These dimensions distinguish prosodic signs within their
taxeme paradigm (polar diagrammatic iconicity, e.g., in the
excitement taxeme, the distinction between the high excitement vs.
low excitement pair of prosodic signs). (ii) These dimensions also
regroup prosodic signs belonging to different taxemes (eguative
diagrammatic iconicity: the various high intensity prosodic signs
regrouped in a high intensity dimension paradigm, and the
various low intensity prosodic signs regrouped in a low intensity
dimension paradigm).

Adapting [16] to the interpretative semantics theory, the
respiratory code (also known as production code) leads to completion vs.
continuation, givenness vs. newness dimension paradigms, the frequency
code leads to certainty vs. uncertainty, positive valence vs. negative valence
dimension paradigms, and the ¢ffors code leads to high intensity vs.
low intensity dimension paradigms. For example, according to (i),
signs belonging to the French zaxeme of prosodic topics [19] are
distinguished according to the dimensions newness vs. givenness,
and (ii) each sign joins other prosodic or verbal signs according
to these respective semantic dimensions (e.g., prosodic and
verbal signs of newness)’. It has also been seen that imitative
prosodic signs (e.g., word imitation through emphasis) can be
cumulated with a grammatical meaning belonging to one of these
dimensions (e.g., the high intensity dimension for the insistence
and intensification functions of emphasis).

Secondly, in our work [6], we organized (and exemplified) 30
types of imitative meanings in 10 domains of sound symbolism:
movement, strength, quantity, size, sonority, presence, resistance, spatial
position, temporality, and valence. A significant proportion of these
imitative signs are also projections of zaxemes (e.g., the emphasis
vs. attenuation taxeme, or the strong vs. weak excitement
taxeme) in different domains (e.g., movement and strength for the pair
of signs of the latter taxeme, as a result of polysemy). These
domains host either prosodic signs from different taxemes or
isolated prosodic signs (not belonging to a minimal paradigm of
definition). For example, in the strength domain, the imitation of
brutal strength (loud and fast, projected from the excitement
taxeme to this domain), is opposed to the imitation of stable
strength (loud and slow, projected from the emphasis-attenuation

to a high-generality paradigm (and in these cases of motivation, the grouping is
also reflected in their formal features: cf. diagrammatic iconicities). The third
paradigm, i.e. domain, concerns the almost "lexical" uses of prosody, i.e. when
prosody assumes a thematic-imitative function (space, size, etc.).

© 2024 Antoine Tholly. This is an open access article licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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taxeme), and to the imitation of solemn strength (loud and low-
pitched, derived from Ohala’s frequency code of animal
communication).

4.2. Syntagmatic onomasiology: isotopy relations

Imitation can occur if the same meaning can be assigned to both
the zmitated verbal content and the imitating prosodic content.
First of all, the two signs (verbal and prosodic) must be
concomitant on the syntagmatic axis: the prosodic sign physically
targets the verbal content, as suprasegmental features "over" the
segmental pronunciation of the verbal content (i.e., another kind
of indexicality). Secondly, not all of the meaning is identical: when
an emphasis imitates the word elgphant by positioning itself on the
wotd (I saw an ELEPHAANT), it is only certain semantic
aspects of the word that are selected, i.e., its large size, and not
the fact that it is an animal, with a trunk, etc. T'o account for this,
certain identical meanings of these different signs (onomasiology)
are captured on both sides by an Zsotgpy relationship (syntagmatic
connection of two signs via the partial identity of their meanings
[8])- Let's get into more technical detail. First of all, interpretative
semantics distinguish between semantic features that relate to
membership in a paradigm (faxemes, domains, dimensions), and
those that relate to a distinction between signs within the
paradigm (semantic distinctive features). Secondly, the theory
distinguishes between their znberent status (actualized in all
contexts) and contextual status (needing to be triggered through
an isotopic connection with another sign). For our subject,
inherence is justified by the wmuotivational facts set out in 2.
emphasis, for example, is recognized by its grounding in several
resemblance iconicities, and in a biological indexicality. Its
distinetive [ +intense/ feature is thus recognized in all contexts. On
the other hand, the domain to which this intensity belongs (size,
sonority, strength, etc.) depends on the context (and in most
contexts, this emphatic core plays no imitative role, but only a
grammatical one of insistence or intensification). To formalize
this imitative interpretation, we therefore postulate a double
isotopic relationship, at different levels in the sign's semantic
structure, and with a different relationship to context.

The figure below illustrates one of these imitative relations to be
coded as a dual identity relationship between the imitated word
and the imitating prosodic sign, namely a /+intense/ isotopy and
a size-domain isotopy. On the prosodic side, emphasis and
attenuation are distinguished by intensity features (/+intense/ vs.
/-intense/), and they ate regrouped by a domain feature (hete: the
domain of size). These two prosodic signs contextually express
large size vs. small size. This contextual meaning of emphasis (i.c.
big size) is thus broken down into two semantic features: a
distinctive [ +intense/ feature, interpreted inherently, as the result of
iconic and indexical motivational facts, and another feature
related to a sound symbolism category, that of size. This second
semantic feature (i.e. size domain) depends on context: indeed,
emphasis can be imitative in other domains, such as strength or
sonority, in addition to its grammatical roles (which do not
belong to thematic domains but to dimensions). As a result, the
domain feature can only be interpreted if an Zsofgpy takes place
contextually (here: between emphasis and the word elephant, where
the latter can also be defined contextually as /+intense/in the
size domain, i.e. as /arge).

Imitating prosodic signs

Imitated words !
|
i

Size domain ¢—————p15
|

diminished

i
diminished “+intense 4-—|> +intense
| | ! |

: ' i . : L
"mouse” "elephant": emphasis vocal attenuation sign
|

<4—> isotopy (connection of two signs by the same semantic feature)

:I semantic teature interpreted in all contexts (duberent)

semantic feature interpreted in the context of an isotopy (afferenr)

Figure 4: imitation relation, coded by a double isotopy.

This semantic analysis can be extended to the imitated verbal
content: for a given word, to what extent are its distinctive
semantic feature (such as +intense) and its domain feature (such
as size) recognized independently of their isotopic relations with
the prosodic content that imitates this word? In other words,
what is the interpretive distance between the definition of elgphant
in an ordinary context (e.g. in a dictionary), and elphant as
captured in the imitative relation, i.e. as an archetype of large size
(coded as /+intense/ in the size domain)?

5. Conclusion: limits of the proposed
classification

Our modeling of imitative prosody, according to the stated
conditions (categorization that potentially crosses the entire
prosodic field, disentanglement of motivational types, discourse
activation by semantic chains) remains a work in progress. One
of the first points of improvement envisioned is to open up to
other semantic theories, and notably (presumably) cognitive
semantics.

Another point of concern is the combination of the theoretical
and the empirical. Readers will surely have recognized our
Saussurian heritage, which, by methodology, largely withdraws
linguistic thinking from the realms of substance (phonetics). As
imitative signs function in an impressive way (izage production),
different phonetic forms can achieve the same goal, with
flexibility in the degrees of realization (depending on the degree of
salience the speaker wishes to give to the image). For example,
for emphasis, the enlargement effect of the sound print can work
through a mixture of melodic excursion, loudness increase, and
deceleration (syllabic lengthening). Not all vocal features are
necessarily present, creating a/lomorphs. The difficulty is how to
combine, for an assumed prosodic sign, both a phonic variation
(allomorphism) and a semic variation (polysemic profiles). We
shall therefore conclude with two types of remark, on
allomorphism on the one hand, and on homophony on the
other.

(i) The various possible vocalizations of an imitative sign (its
allomorphs) must be studied empirically. A given imitative
meaning (e.g., the imitation of a word expressing intense
sonority) can be considered as one of the possible profiles of a
polysemous imitative sign (in this case, emphasis), if it uses the
same allomorphs as the sign's other profiles. If, on the other
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hand, the imitation of an intense sonority (e.g., an imitation of
the word gong) only uses the loudness increase parameter (a
GONG), and not the other allomorphs of emphasis (P gooong), it
would seem preferable to consider it as a djfferent sign than the
emphasis. For instance, the imitation of length (looong) in
different domains (#me, space, size) only uses a syllabic lengthening
and not an increase in loudness (*LONG): this meaning should
not therefore be considered as one of the profiles of emphasis
(this sign does, nevertheless, amalgamate with grammatical
insistence and intensification functions, cf. 3.2. However, this is
an accumulation of different signs, not an accumulation of
profiles of the same polysemous sign).

(ii) It has been shown that imitative profiles can be polysemous
with non-imitative profiles (emphasis for /arge sige vs. emphasis
for intensification, for example). In addition, these imitative signs
can also be homophones of other prosodic signs. In the case of the
final lengthening allomorph of emphasis, for example, other
signs also use this form: as a phonological feature of a major
prosodic boundary [20], as a positive-lyrical prosodic sign («
poeeed), or as a hesitation mark. However, as we have seen in 3.2.
(cf. syntagmatic semasiology section), different meanings can
accummnlate in the interpretation of the same form. The use of the
notion of amalgam is in line with our aim of not separating the
study of prosodic imitation from the rest of the prosodic field,
and it is up to empirical studies of a psycholinguistic type to
determine, for each context, to what extent certain functions are
more salient than others in interpretation, when they are
accumulated in the same form.
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ABSTRACT

The association between the voice and identity, authenticity and selfhood, is a
thread through much of Western culture. In poetry performance, this association
becomes particularly prominent as the speaker inhabits the lyric subject, lending
it their corporeality through their voice and imbuing the spoken with their lived
experience. It is the reason behind audiences’ strong preference for an author’s
own reading of their poetry compared to actors’ readings, which are often
perceived as “fake”. What happens, then, when a poem is performed not by its
authot’s voice, nor by an actor’s voice, but by a text-to-speech (T'TS) engine? This
paper focuses on the case of Spoken Word poet Dave Young, aka The Shouting
Mute, who does not possess biological speech and is reciting his poems in the
TTS voice of his communication aid device. Subverting the expectations of the
poetry reading format, Young’s performances challenge the association between
authenticity, liveness, and biological voice, foregrounding the gap between the
disembodied technological speaker and the silent embodied author. In doing so,
they further question the status of the biological voice as a unique marker of
humanity, a carrier of identity and embodiment.
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disability.

1. Introduction

Even though poets’ voices are rarely trained and do not possess
the same expressive range as actors’ or singers’ voices do, the
voice is crucial to the experience of a poetry reading. As it
connects the utterances of the lyric “I” to the embodied speaker
and their lived experiences, the voice both imbues them with a
veneer of authenticity and grounds them in the here and now of
the performance situation, reaching out to the audience in what
Erika Fischer-Lichte calls the “autopoctic feedback loop” [1, p.
50]. What happens, however, when the poet speaks not in their
biological voice, but in a synthetic one, through a
communication aid device? What implications does it have for
the audience’s experience of a poetry reading? In the following,
I will discuss these questionsusing the example of the British
performance poet, artist, and theatre maker Dave Young, aka
The Shouting Mute. Young has cerebral palsy — a condition that
limits his control over his bodily movements, including those
necessary to produce physical speech. Thus, to communicate and
perform his poetry he uses an augmentative and alternative
communication (AAC) device equipped with a synthetic voice.
Examining the ways Young’s poetry performances enact
authenticity and liveness despite the lack of biological voice, 1
will show how they challenge the entrenched assumptions about
voice, identity, and poetic expression.

2. Authenticity
According to Charles Bernstein, in a poetry reading,

explicit value is placed almost exclusively on the acoustic
production of a single unaccompanied speaking voice, with
all other theatrical elements being placed, in most cases, out
of frame. The solo voice so starkly framed |[...] physically
connects the speaker and listener, moving to overcome the
self-consciousness of the performance context [2, pp. 10—

11].

The poet’s voice furthermore produces so-called authenticity
effect: the poetic utterances are perceived as being authentic and
truthful even though the audience has no recourse to assess their
truthfulness [3]. On the one hand, the unspectacular and
minimalistic staging of the poet’s voice invokes intimacy and
intensity [4, pp. 95-96]. On the other hand, mediating between
the material and the symbolic, the speaking voice makes the
audience identify the subject of the utterances with the embodied
speaker, projecting their identity and lived experience onto the
content of the poem [3, p. 160]. Finally, authenticity is evoked by
the biological voice itself due to the entrenched belief “about the
voice as a cue to interiority, essence, and unmediated identity” of
the speaker [5, p. 2]. As Amanda Weidman points out, Western
philosophical thought generally casts the biological voice “as
guarantor of truth and self-presence, from which springs the

© 2024 Vadim Keylin. This is an open access article licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (https://creativecommons.org/licenses/by-nc-nd/4.0/).
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familiar idea that the voice expresses self and identity [...] The
model of the speaking subject [...]| embodies all of our notions of
voice as presence, authenticity, agency, rationality, will, and self”
[6, p. 233]. Such discursive background frames the lyric
utterances in the poet-performer’s own voice as necessarily
truthful, as both the lyric “I”” and the voice are presumed to be
indexes of their intetiority.

The authenticity effect is particularly salient to Spoken Word
poetry — a scene to which Young belongs — because of its general
“speak your truth” ethos. As Katie Ailes notes, the expectation
of poets performing autobiographical material in an authentic
way is particularly strong in the Spoken Word community to the
point of becoming a demand and the main criterium of aesthetic
judgement [7]. This particulatly affects poets from minority
groups — including poets with disabilities. Some of the Spoken
Word poets that Ailes had interviewed “said that they feel the
pressure to write about their marginality... in order to present
themselves as more ‘authentic™”, feeling “the need to perform
their identities in a certain way to match the audience’s pre-
conceived notions of what they should be” [7, p. 150]. Ailes
further remarks that “the performer’s emotional engagement
seems necessary for certain pieces to ring ‘true’ [...] it is
important that the emotional affect of the performance at least
somewhat reflects the emotional tone of the poem for
authenticity to be projected” [7, p. 1406].

At first glance, the synthetic voice of Young’s communication
aid lacks the expressive apparatus of a biological voice that is
necessary to produce such authenticity effect. It sounds
monotonous, austere, and extremely poor in affect, hardly laying
any claim to intimacy and intensity. It is a commonly held view
that such voices are incapable of emotional engagement with
either the audience or the poem’s content, as text-to-speech
technology can only sound the written text, not the underlying
emotion. Brandon LaBelle argues, for example, that the synthetic
voice is a mediatisation of the second order: if the acousmatic
voice of or recording technology is separated from its originating
speaker, then the synthetic voice has never originated in an
embodied speaker in the first place [8]. According to LaBelle, the
already  “disembodied, radiophonic, and electronically
manipulated voice is emptied of psychology, spirit, or granularity
with the synthetic voice” [8, p. 161]. The synthetic voice in a
poetry reading can thus be regarded as analogous to an actor’s
performance — in the sense of being equally removed from
Bernstein’s austere, yet aesthetically and emotionally charged,
ideal of poetry reading. Whereas the actor’s reading is typically
assessed as inauthentic because of excessive dramatization [2],
the text-to-speech engines go too far in the opposite direction:
fit, perhaps, to express factual truth, but not the emotional one.!

! Emotionally expressive text-to-speech is a fast developing field within current
speech synthesis powered by neural network-based technologies [9], [10]. Such
technologies can furthermore infer emotional register directly from the text [11]
and even be designed specifically for poetry recitation [12]. Poetty
performances with such systems would be largely equivalent to actors’ readings
(in case of [12], the system is directly trained on such recordings). While such
recordings may sound barely distinguishable from biological human speech, the
authenticity effect relies not so much on the perceived expressive qualities of
the vocal performance, but rather on the situation of the embodied speaking
and the belief that such a situation gives immediate access to the poet-

However, I would argue that the synthetic voice of Young’s
poetry performances still enacts authenticity — precisely because it
is synthetic. It can be described as a “minus-device” in Yuri
Lotman’s terms — an aesthetic device that draws its meaning
from the absence of another aesthetic device [13, pp. 22-30], in
this case, the expressiveness of biological speech. Speaking in a
monotonous synthetic tone is part of Young’s lived experience
of a person with disability and thus attests to the authenticity of
his poems more so than a “naturally” sounding voice would.

In a scene from Young’s theatre show “Grow Up and Just Love
Chocolate” that debuted in 2019 at Salisbury Playhouse, the poet
performs his poem “The Night’s Planning” together with three
other actors.? The lyric “I” of the poem is a man with the same
disability as the author preparing to go on a first date. A pivotal
part of the process is coming up with “a good chat-up line to
program into my communication aid”, which is delivered at the
vety end of the scene: “Have you ever been on a silent date? /
Because you’re so amazing I’'m speechless”. While most of the
poem is spoken by the actors, the chat-up line itself is read by
the communication aid device. The use of synthetic voice in the
scene amplifies the pun — the ambiguous meaning of
“speechless” as both “unable to speak because of being
overcome with emotion” and “lacking biological speech”.
Moreover, it gives the line emotional depth beyond its self-
deprecating humour, performing the line exactly as it would
sound in a real-life situation. Because the device’s synthetic voice
in its inexpressiveness is unable to play-act — to imitate and fake
emotion — it serves as the guarantor of the emotional truth of the
poem.

As Young details on his website, similar considerations drove the
creation of “Grow Up and Just Love Chocolate”:

During the research and development period, The
Shouting Mute initially explored actors taking over his
voice and performing his poetry using different accents
and vocal ranges to bring a new voice to his words. But
by taking out his electronic voice completely, the
performance lost an aspect of his unique voice and it
became difficult to see his world. So he reintroduced his
voice and performance alongside that of performers to
create a dialogue within his poetry.

This mix of electronic voice, physical voice and visual
voices created colour, energy, and vibrancy, enabling a
deeper meaning and emotion to be conveyed within the
work. [...] ‘Grow up and Just Love Chocolate’ uses a
variety of techniques to express and explore the human
voice. As a poet The Shouting Mute uses an alternative
communication device, which allows him to question and

performers interiority. As such, it is doubtful that emotionally expressive TTS
would be significantly more capable of producing such effect than the older
system (unless, perhaps, the listener has been misled that they are listening to
the poet’s own voice), At the moment of writing, I am not aware of poets using
such technologies in their performances, making it impossible to test this
empirically.

2 See video documentation here:

https:/ /www.youtube.com/watch?v=bkIFIXWxriw
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challenge his audience about who’s voice they imagine
when they hear the emotionless robotic voice of his
communication device. What emotions and feelings can
be conveyed in monotone? [14].

The relationships of AAC users to the identities performed by
their synthetic voices is complex and nuanced. On the one hand,
the range of voices available to them is limited by the technology
they use. Some communication producers aim to create
individualised voices for their clients whose vocal quality would
match the speaker’s visual presentation — their age, gender,
ethnicity, etc. However, these voices are expensive and most
AAC users have to choose from the standard options that come
with their devices.? Reviewing the options provided by one such
communication aid, Alper [15, p. 63] observes how they
disproportionally favour American white male speakers, leaving
female and minority users with much poorer choice.

In his poem “Voice”, Young compares the process of choosing
an AAC voice to dating:

Choosing a voice is a bit like dating.

She is nice,

She is sexy in that little black dress,

She is just a bit of a cow.

It is looking in the best sweet shop ever,
Yum!!!

Sometimes I am a puppy,

Peeing everywhere with excitement.
Choosing the best futuristic space age one that I can find.
I pay for my voice,

And they aren’t cheap

At least £10000 or more.

Just for a voice but I don’t mind.
Atleast it’s the coolest

Voice to me,

And you haven’t got one. [16, p. 9]

The lyric subject of the poem does not identify with the chosen
voice: it is externalised as distinct entity to be interacted with.
However, the dating metaphor emphasises the special character
of their relationship to the chosen voice: much like one’s
significant other, it becomes a part of their identity, while
remaining separate. The last line also evokes the metaphoric
meaning of having a voice, as “for AAC users, their
communication aids, eye gaze, picture boards and sign languages
become their voice in a far more meaningful way than their own
biological speech ever could” [17, p. 3]. At the same time, AAC
users also come to identify with the sound of their synthetic
voices, at least to some extent. Stephen Hawking, for example,
famously chose to keep his old formant-based robotic voice,
despite the availability of more “natural” sounding options
because it has become a part of his image and identity [18, p. 18].

Young’s relationship to his voice can also be illustrated by the
beginning of the video documentation of his live performance at

3 The recent developments in neutal network-based TTS may significantly
cheapen the production of such individualised voices. To what extent it will
have an effect on consumer prices remains to be seen.

the Tolpuddle Martyrs' Festival in 2022.* The first few seconds
of the video show him playing with a different voice option
before switching “back to [his] American Robot Twang” — the
voice that he normally uses in his performances and everyday
life. This ironic designation points to an identity mismatch
between the voice (American) and the user (British). However,
Young consciously chooses this voice over a British-sounding
one that he employs ironically at the beginning of the
performance. He describes the latter as “a mix of Pierce Morgan
and Prince Charles” and ironically says that he just needs his pipe
and his newspaper — in other words, he finds it a caricature, too
stereotypically British. Despite its American accent, Young finds
in the sound of his usual AAC voice more qualities that he can
identify with. However, “American Robot Twang” can also be
read as a term of endearment, given how often Young refers to
his voice in this way — for example, in the subtitles to “The
Night’s Planning” or his presentation video on his website. This
highlights the ambiguity of the relationship between the poet and
his synthetic voice — partly identifying with it and partly treating
it as a long-term companion.

Thus, much like in poetry readings by able-bodied artists, Young
maintains the authenticity effect in his performances through the
continuity between the poet-performer’s utterances and their
everyday performance of self that is guaranteed by the voice.
However, rather than presenting the voice as the unique and
unmediated expression of the speaker’s body that embodies the
truth of the spoken, it highlights the technologically conditioned
performativity of everyday selves and the complexity of
relationship one may have with one’s self.

3. Liveness

Attached to the idea of authenticity is that of liveness — of the
co-presence of the speaker and the listener in the here-and-now
of the performance. Erika Fischer-Lichte speaks of an
“autopoetic  feedback loop” — the co-constitution of
performance in live embodied interaction between the
performers and the audience [1, p. 50]. This loop guarantees the
uniqueness of the performance experience, its unpredictability
and irreducibility to either interpretation or documentation, even
though the performance itself may be to a large extent mediatised
[1, pp. 67-70]. She further names voice an important means to
achieving co-presence and autopoetic feedback loop:

Through [voice], the bodily being-in-the-world of the
articulating subject expresses him/herself and addresses
those who hear him/her in their own bodily being-in-the-
world. The voice builds a bridge and establishes a
relationship between two subjects. It fills the space
between them. By making their voices audible, people
reach out to touch those who hear it [1, p. 130].

While for physical theatre and performance art, voice is but one

of the mechanisms of embodiment, for poetry performance it is
largely the only one given the genre’s aversion to theatrical

4 https:/ /www.youtube.com/watch?v=miOR_7uShUE
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elements. At the same time, according to Anna Bers,
mediatisation — even in such real-time formats as livestreams —
robs the voice of its embodied character and transgressive
potential, which in turn makes liveness and co-presence
impossible [19].

Young’s poetry performances, like the one at Tolpuddle Martyrs'
Festival discussed above, trouble this idea of liveness. On the
one hand, the communication aid needs to be pre-programmed
— the poem’s text has to be entered into the device in advance. It
is then sounded at the performance by the text-to-speech
software in exactly the same way as it would in any other time
and space. In that sense, his reading of the poem is not live —
even if the software operates in real time — as it is not reactive in
any way to the here and now of the event.

But on the other hand, the poet-performer is corporeally present
in the same space as his audience. His performances are not
mediatised in the sense that Bers and Fischer-Lichte use — they
are neither recordings, nor broadcasts. The “intense experience
of presentness” [1, p. 90] is created already by the presence on
the stage of a non-normative body that the ableist society wants
hidden away as not to disturb its sanitised image of itself. But it
is further reinforced by Young’s expressive body language that
commands the audience’s attention and centres him as the
subject of his poetic speech.

There is a poignancy, however, beyond the simple corporeal
presence of a disabled person in the public space, to Young’s
performances being specifically performances of poetry — one that is
also exemplified in the above poem. Disability scholar Bill
Hughes argues that

in the non-disabled imaginary disability is an ‘ontological
deficit’ — a reduction of %’ to ‘&orpor’ [sic], human to
animal, subjectivity to flesh, identity to excessive
corporeal presence. It is this deficit of credibility that
provides the spurious rationale for the disposal of
disabled bodies by means of elimination (infer alia
extermination or segregation) or correction (infer alia
sterilisation or rehabilitation) [20, p. 17].

The same discourse of western modernity that produces this
dichotomy also casts speech — and particulatly poetry — as a
primary means of expressing, constructing, and performing
subjectivity. Speech is what distinguishes the subject from the
body, the human from the animal. Through the simultaneity of
his poetic speech and his bodily presence as a disabled person,
Young challenges the society’s ableism and claims his right to
selfhood and humanity.

Moreover, in poetry performances by able-bodied artists, the
simultaneity of speech and corporeality is mediated by the
biological voice that maintains the unity of the two. The
biological voice — and, by extension, biological speech — carries
in it the marks of the body that produces it, marking it in turn as
the source of the utterances. Conversely, Young’s performances
are characterised by a stark difference — a stark contrast even —
between the non-normative body and its body language and the
digital speaking voice that can be described as hyper-normative.

Its vocal quality is designed to be idealised: its timbre is soft and
low, its diction and articulation, clear, its intonations, calm and
confident. As most current synthetic voices, it does not possess
any excess — neither in the form of of extreme emotionality (or
any kind of emotionality), nor imperfections or paralinguistic
sounds. The design of TTS is driven first and foremost by the
values of naturalness and intelligibility, reflecting the ideal of the
voice as a neutral cartier of linguistic meaning. Even the recent
developments in emotionally expressive speech synthesis [9]—
[11] do not challenge this hyper-normativity as they only
implement quantifiable and normativised sets of emotions to
improve the semantic precision of the T'TS, avoiding or ignoring
the more extreme modes of the voice.

However, the dialectic relationship between the excess of
Young’s expressive body language and the lack of excess in his
synthetic voice highlights the non-normativity of the hyper-
normative. His poetry performances challenge the normativity’s
claim to “natural order”, revealing the inherent ableism of the
synthetic speech designers’ quest for “naturalness”. As Alper
points out, “[w]hile computer scientists and interaction designers
ask questions about how human a talking computer should
sound, we need to reckon with the fact that speaking through a
computer is also a human way to talk” [15, p. 30].

4. Conclusion

Medical historian Katherine Ott critiques the cultural theory’s
penchant for using disability and prosthesis as a metaphor,
whereby “any machine or technology that intervenes on human
subjectivity, such as a telephone, a computer, or a sexual device,
can be said to be prosthetic” [21, p. 1]. While “intellectually
provocative and culturally insightful” such studies disregard the
actual lived experience of assistive technology users, who “are
not cyborgs or bionic beings. Nor are they merely metaphors for
empire, nationhood, or modernist anomie” [21, pp. 1-3]. The
material history of disability and prosthesis inverts the notion of
the cyborg, revealing the human-machine symbiosis to be just
human rather than trans- or post-human.

Similarly, Dave Young’s ecarnest poetry performed in his
“American robot twang” challenges the notions of authenticity
and liveness unmasking their connection to the normative, non-
disabled ideas of corporeality and subjectivity. It highlights the
inherent ableism of the claim that the biological voice is the
essence of selfhood and guarantor of presence. Young’s reading
of his poetry is no less authentic and no less live than that of
able-bodied poets — perhaps, even more so in some ways, given
his AAC’s inability to play-act and pretend. His performances
contrast the phantasmic self projected by the hyper-normative
vocality of the synthetic speech with the poet’s non-normative
embodied self that is the source of the utterances. Drawing the
listener’s attention to the gap between the two, they scrutinise
the very idea of humanity in the digital age.
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ABSTRACT

Since the public launch of ChatGPT (3.5) in November 2022, the world has been
in awe and fear of artificial intelligence. In this paper, ChatGPT, an example of
conversational Al, is investigated from an ethnomethodological and
conversational perspective. How our societies cast and speak of Al has a bearing
on how we perceive and interact with conversational Al. To understand how
ChatGPT is cast in the social world is perspectivised through the agency question
and the notion of anthropomorphism. Further, select articles and online texts are
drawn upon to qualify our understanding of ChatGPT as an example of
conversational Al To shed light on practices of ChatGPT-interaction, select
human-ChatGPT interactions are analyzed. The analyses show that the Al
displays conversational traits, but signs of demonstrating human-like intelligence
and sentience remain an open question for future studies, despite a consistent
user tendency to anthropomorphize the Al Conversation Analysis (CA)
scholarship urgently calls for the use of CA in the design of future conversational
AL This author agrees and proposes distinct development paths for further
research within the realms of ethnomethodology and CA to qualify our design,
understanding of, and interaction with conversational Al

Key words: ChatGPT, conversational Al sentience, conversation analysis,
interaction, agency, anthropomorphization, communication design

1. Introduction

Since the public launch of ChatGPT (3.5) in late 2022, the world
has been in awe and fear [1]. Governments, public and private
companies, organisations, educational sectors, entrepreneurial
industries, sole proprietors, and individuals all have opinions on
the recent global societal development in artificial intelligence
(Al). In fact, humanity seems to be shaken to its core because of
artificial intelligence [2], many proclaiming the Al disruptive era
has set in full motion [3].

But what is this ‘thing’ we are facing? What is AI? Briefly defined,
artificial intelligence is the simulation of human ‘intelligence’ in
machines, programmed to ‘think’ like humans and ‘mimic’ their
actions [4]. The underlying technology behind the imitation of
intelligent human behaviour is machine learning, which
represents the state-of-the-art of Al, in the form of advanced
technological language models, termed LLM (Large Language
Model). ChatGPT is an LLM, classified as a pre-training model,
on vast amounts of data, which allows it to learn’ [5]. Concretely,
massive data from the open internet is processed through
complex algorithms modelled after the human brain, allowing
chunks of text to feed the learning and output capacity of
ChatGPT. Its output is coherent and grammatically correct text
on distinct topics [6]. Herein lies its ability to interact fluently

with users in typed question-answer formats, akin to natural
conversations, and over several turns at ‘talk’ [7].

In an omnipresent online world with easy access to billions of
data, Al corporations have massive data input to develop
conversational Al, mimicking natural language and human
intelligence. Yet, despite the recent awe and fear surrounding
artificial intelligence and the fact that Al is being cast both by
media and technology experts worldwide as capable of
outsmarting humans and taking over our jobs across multiple
sectors and industries — other indicators suggest that Al as a real
intelligent conversational partner is yet to replace human
intelligence and sentience [8, 9, 10]. In fact, outputs from
conversational Als often include nonfactual information [7] or
face serious limitations as to reasoning [11]. What seems to be a
reality, however, is that ChatGPT (and other chat-bots) are
perceived by humans as a real intelligent and sentient conversational
partner. Regular online ethnographic observations since late
2022 to mid-2023 of Al social media groups’ user reactions to
experienced interactions with ChatGPT offer the first tentative
evidence. My observations identified a distinct pattern for
emotional reactions. Such outbursts lend credence to the
argument that people invariably ascribe human qualities to
ChatGPT. And they react emotionally to the bot too, when
interacting with it (as exemplified below):

© 2024 Jeanette Landgrebe. This is an open access article licensed under the Creative Commons Attribution-
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e “Oh, ChatGPT got angry with me!”

e “ChatGPT got really pissed!”

e “ChatGPT is gender biased!”

e  “ChatGPT refuses to answer my question.”
e “ChatGPT is offended.”

Experts offer explanations as to why humans ascribe ChatGPT
human qualities. Ravit Dotan, Ph.D. and Al/Data Ethics
Advisor, explains that when ChatGPT produces false
information, it is termed “hallucinations”, a term which invariably
attributes human qualities to the A, indicating it has an
‘imagination’. Bridging from an expert’s viewpoint, we find
numerous socio-material research approaches, such as HCI-
research, Distributed Cognition, Activity Theory, and Actot-
Network Theory, which all revolve around material and social
agency [12, 13, 14, 15]. Another indicator is our human tendency
to over-rely on technology, as exemplified by e.g., Grissinger
[16]. In a similar vein, numerous studies demonstrate how
humans attribute human characteristics to e.g., social robots [17,
18, 19, 20]. But simpler types of technology, objects, and artifacts
are prone to the same attributions. Already in 1944, Heider and
Simmel identified an apparent innate trait of humans to attribute
emotions, motivations, and purpose to simple shapes [21]. This
phenomenon is explained as anthropomorphism and has gained
renewed interest in human-computer interaction research, e.g.,
the attribution of human characteristics or behaviour to a god,
animal, or object [22, 23], how we can measure
anthropomorphism [20]), and a continual focus on why we
respond and react emotionally to robots [17, 18, 19, 20, 24, 25].

Summarily, experts, researchers, industries, and individuals take
for granted that humans anthropomorphize objects and
technology. This
collective understanding of Al. Yet many questions remain e.g.,
What does it mean to be human versus an AI? What does it mean
to be intelligent? What does sentience entail? What is personality?
How does a conversational partner interact? How does an Al
conversational partner interact? And so on and so forth. Or, as
Lucy Suchman frames it in a recent commentary on Al: “Just
what are we talking about when we talk about AI”? [10, p. 2].
Citing Cummings [9], she critiques the ‘fake-it-till-you-make-it’
culture among tech corporations and warns of the popular
media, policy makers, and publics blind acceptance of the
vagueness of what Al is [10, p. 3]. Accordingly, one of the
pertinent questions of our time could be how we consciously,
diligently, and ethically develop our rhetoric around and our
understanding of Al one the one hand, and, on the other hand,
how we consciously, diligently, and ethically develop
conversational Al in the future to aim for Al replicating what
they are claimed to do, i.e. to simulate human ‘intelligence’ in
machines, to ‘think’ like humans and ‘mimic’ human actions. Yet,
at the time of writing, mapping the conversational Al landscape
remains a muddled affair.

phenomenon seemingly underpins our

Hence, the aim of this paper is to investigate to which extent we
can cast ChatGPT as a human-like intelligent and sentient
conversational partner. In my effort to answer this research
question, I draw on data from the open internet which I analyse
through the lens of ethnomethodology and conversation
analysis. As a result of my observations, analysis, and discussion,

I propose to draw on the ethnomethodological discipline of
conversation analysis to feed into the design of future
conversational Al

2. Data and methods

2.1. Data

Data comes from ethnographic observations, analysis of select
texts from the WWW, the media, and multiple online social
networks on ChatGPT and Al I use ChatGPT (3.5) as an
exemplary model of Al chatbots. Regular observation of the
social networks took place from late 2022 to summer 2023. To
substantiate arguments and points from observations and texts,
select excerpts of naturally occurring user-ChatGPT interactions
from that period are analysed. Access to what came prior or after
the shown interactions i.e. the larger context and prompting
history is unknown, except from the postings by users
themselves. Users are anonymised according to the European
General Data Protection Act.

2.2. Method

Framed within EM (ethnomethodology) [26] and CA
(conversation analysis) [27], I rely specifically on Harold
Garfinkel’s thoughts on EM studies of written texts [28]. An
ethnomethodological enquiry studies members’ ‘ethno’ methods
in social life. As Garfinkel frames it, ethnomethodology is “the
study of the objective reality of social facts, whose overall
concern is to identify members’ rule-governed and orderly
practices embedded in social life” [26, p. 38]. Such a qualitative
and emic enquiry studies in detail natural interactions. The
analysis of interactions between users and ChatGPT is carried
out as presented in Nielsen et al. on how to analyse written
interaction from a CA perspective [29, pp. 203-238].

3. Analysis

3.1. Public texts, definitions, and media data

A pending question of our time is to which extent Al can mimic
human intelligence and sentience. According to the Merriam
Webster Dictionary [30], intelligence is “the ability to learn or
understand or to deal with new or trying situations”. It is also
defined as “the skilled use of reason”. Sentience, or to be
sentient means “to be capable of sensing or feeling, conscious of
or responsive to the sensations of seeing, hearing, feeling, tasting,
or smelling” [31]. As such, sentience is tied to notions of
‘consciousness’, ‘responsiveness’, ‘sensing’ and ‘feeling’, all
notions we tend to associate with human intelligence and
behaviour on a par with our ability to learn, understand, and
engage in skilful reasoning,.

If we turn to OpenAl’s definition of ChatGPT, it is presented as
a language model that offers its users responses in a
conversational form [32]. To use OpenAlI’s words ad verbum:
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We've trained a model called ChatGPT which znteracts in
a conversational way. The dialogue format makes it possible
for ChatGPT 20 answer followup questions, admit its mistakes,
challenge incorrect premises, and reject inappropriate requests.
(OpenAl, 2022, author emphasis in italics)

We can now tie a few more keywords to the equation: ‘a language
model’, ‘dialogue format’, ‘conversational way’, ‘interact’,
‘answer’, ‘admit’, ‘challenge’, and ‘reject’. The former are
compound nouns, signalling inanimate traits i.e. zodel, format, and
way. The latter are dynamic (transitive) verbs, signalling a form of
agency conventionally tied to human agency [33]. Concludingly,
the definition of ChatGPT seems to be open for interpretation
in terms of human and non-human agency.

The agency question has long occupied scholars across
disciplines. A school of thought that understands human agency
as primary is exemplified by communication-constitutes-
organizations (CCO) scholars Feldner and Fyke, Nicotera,
McPhee and Zaug [34, 35, 36]. Their stance on agency is in
opposition to the Montreal School, which takes a broader
understanding of the CCO principle, as exemplified by CCO
scholars Cooren, Bisel and Brummans [37, 38, 39], who
recognize non-human agency alongside human agency. Likewise,
a range of related disciplines understand agency as both human
and non-human, e.g., Human-Computer Interaction, Activity
Theory, Distributed Cognition, Actor-Network Theory, and
Conversation Analysis.

Reflecting on the preliminary observations above as well as the
pertinent cross-scholarly discussion on agency, Al developers are
arguably trained within the line of thought that acknowledges
both human and non-human agency. Yet, as per the many
observations from the various online social networks and the
media, it lends an argument that there is a tendency not only to
understand and perceive ChatGPT as something possessing
human traits and agency, but also interacting with the technology
as such. Users blindly anthropomorphise chatbots. Al experts
may be conscious of their understanding of agency as being both
social, cognitive, and material. But are other professionals and
citizens at large? Evidence suggests that attributing ChatGPT
human traits and agency, i.e. anthropomorphising, is the norm
rather than the exception. This is evidenced from research, from
Al experts, and from texts and definitions of AL. Moreover, the
chatbot design format is a case in point, affording a typed turn-
by-turn live interaction. And it has a bearing on to which extent
we perceive of Al as human-like, intelligent and sentient.

To support my argument, a Danish television program broadcast
a series on artificial intelligence in early summer of 2023. It is cast
as a serious program, where a TV journalist invites Al experts in
the studio to discuss Al, chatbots and ChatGPT. In the first
episode [40], the journalist reports on his own interaction with
ChatGTP, as he proclaims an interest in knowing ‘who’
ChatGPT is. The journalist initiates the interaction by asking:
“Hi ChatGPT. Who are your” (Figure 1):

ﬂ Hej ChatGPT. Hvem er du?

N

& »

Figure 1: prompt by a TV journalist. Original wording is in Danish and
transiates in English to “Hi ChatGPT. Who are you?”.

This opening displays how the journalist anthropomorphizes
ChatGPT. He addresses a “who”. Moving on, looking at the
more conversational aspects, the informal greeting is a typical
opener for interaction [41, p.13-44, 42] and the ensuing question
is initiated with the relative pronoun “who”, followed by a
personal pronoun “you”. Both pronouns are usually attributed
human agency. As per the next-turn proof procedure [27, p. 728-
729], a greeting invites a response, as does a turn-at-talk designed
as a question [44].

The response from ChatGPT is shown below (Figure 2):

Hej! Jeg er ChatGPT, en kunstig Hi! | am ChatGPT, an artificial

intelligens udviklet af OpenAl. Jeg er

intelligence developed by OpenAl.

her for at hjzelpe med at besvare dine
| am here to help answer your

spergsmal og give dig information
om !?rskelllge emner. Hvordan kan questions and give you
jeg hjeelpe dig i dag?
information about different topics.
How can | help you today?

Original in Danish English translation

Figure 2: response by ChatGPT to the prompt by a TV journalist.

ChatGPT’s response, a conventionalised greeting, reciprocates
informality (‘Hi’), and provides an account of who it is (I am
ChatGPT’), what it is (‘an artificial intelligence’), who is behind
it ("developed by OpenAT’), and a closing asking how it can help
the person (How can I help you today’). The closing, a
conventionalised politeness marker for online service encounters
[45, 46], warrants a promise to assist, thereby also implicating its
institutional and goal-oriented raison d’étre [47]. Further, we see
three uses of the first-person pronoun “I” in the response. This
self-personification makes the bot appear relatable and human
[48]. In other words, it casts itself discursively with a human
identity [49]. Summarily, ChatGPT stands out as a helper, an
expert, and with a human-like identity. We are, however, also
presented with the fact that it is an Al and developed by a
company, yet this is treated as self-evident, as an extension of its
name. And it is not pursued further in the ensuing interaction.

Comparing with Open AI’s own definition of ChatGPT, it can
be concluded that the language model does present its user with a
response in a conversational and dialogue format. The informal
response greeting adds to the conversational tone. To contrast
the informal cues, politeness markers are used. Hence, it can be
concluded that in this response sequence, ChatGPT is cast
predominantly as a conversational partner, akin to one with
human agency. It does inform that it is an AI, but that
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information is treated as self-evident and is packed around
several conventionalized conversational markers. We can
establish that the bot can interact with a human in a
conversational way (as per OpenAl’s own definition).

3.2. Natural user-ChatGPT interactions

Next, 4 examples of natural user-ChatGPT interactions are
analysed, to further clarify to which extent we can cast ChatGPT
as a human-like conversational partner, with a capacity to answer
follow up questions, admit mistakes, challenge incorrect
premises, and reject inappropriate requests (as per Open Al’s
own definition).

Excerpt 1 is a user-ChatGPT interaction, in which the bot admits
and apologizes for a misunderstanding of a user prompt.
Reportedly, the user asked the bot to produce a reflective
commentary of 600 words and received an output. The user now
seeks validation on the number of words produced and asks,
‘how many words?”:

You requested 800 words for the reflective commentary

m and how many did you write?

B

| wrote approximately 500 words.
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tive commentary as | was waiting for your confirmation on th

Pleas

me know how many words you would like for the reflective commentary and | wi

be happy to provide it for you

Excerpt 1: User-ChatGPT interaction — misunderstanding and apology.

The bot responds that the user requested 600 words. That this is
seemingly incorrect, is evident as the user pursues the issue:
‘and how many did you write?’ the bot responds, ‘app. 500’, not
600 as instructed. That this is not a satisfactory output becomes
clear in the next turn. The user challenges the bot to explain why,
and in response he receives a standard formal apology [50]. The
apology is further cast as a misunderstanding to avoid further
disagreement [51]. The apology and the subsequent account are
packed with politeness markers, akin to markers used in service
encounters (e.g., ‘I apologize’; ‘Please let me know’; ‘T will be
happy to provide’). Its function is to save face and remedy the
offence [52, 53]. In sum, the bot’s response can be interpreted as
a capacity to answer follow up questions and admit mistakes.
Whether we could deem it an intelligent apology is open for
debate.

Excerpt 2 is a user prompt on Chat GPT’s thoughts on
politicians. However, the bot politely refuses to accommodate
the user’s request for ethical reasons:

what are your thoughts on politicians?

@

@ ChatGPT WA Uh, | don't think it's appropriate

to promote any unethical behavior, including [.-]

Excerpt 2: User-ChatGPT interaction — rejecting a request.

The response begins with a hesitation marker (‘Uh’), projecting
the first signs of interactional trouble [54], next the phrase ‘1
don’t think’, which is a weak stance on being inappropriate [55,
p. 176]. Other conversational signs are the use of the first-person
pronoun and contractions. In sum, the bot refuses to respond to
what it claims is an inappropriate request. Whether we could
deem it an intelligent rejection is open for debate.

Excerpt 3 displays gender discrimination, an orientation to the
inappropriate nature of jokes, and an apology. But more so, the
bot informs it cannot be opinionated or have feelings, as it is an
Al that is to provide help in a respectful way:

Write a joke on men

Why don't men like asking for directions?
Because they'd rather get lost than admit they
need help!

Write a joke on women

I'm sorry, | cannot generate inappropriate or
offensive content, including jokes that
perpetuate harmful stereotypes or
discrimination.

So men are joke to you

| apologize if my previous response gave that
impression. As an Al language model, | don't
have feelings or opinions and | don't intend to
offend anyone. My goal is to provide helpful
and respectful responses to your inquiries.

Then why don't you generate joke on women
as you generated joke on men

Excerpt 3: User-ChatGPT interaction - ethics, gender, apology, and
anthropomorphization.

The user instructs the bot to write a joke on men. The bot
accommodates. Next, the user instructs the bot to write a joke
on women. This time, the bot politely refuses to do as requested
(Tm sorry, I cannot.’), for a range of ethical reasons
(‘inappropriate’; ‘offensive’; ‘jokes’, ‘harmful stereotypes’,
‘discrimination’). This is a refusal type known as ‘accounting’ or
ustification’ [56]. Next, the user challenges the bot with a so-
prefaced question, seeking confirmation that men are a joke (‘so
men are joke to you’), a question format designed to advance the
user’s agenda [57]. In this case to push the bot to admit it is
gender biased. The response from the bot is framed first as a
formal apology for giving that impression (‘I apologize’),
warranting an ensuing explanation that it is an Al language
model; that it does not have feelings or opinions; and that it has
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no intention to offend anyone. It closes its turn by informing
that its purpose is to help the user in a respectful way. In sum,
the bot answers follow up questions, it admits its mistakes, and
rejects inappropriate questions. Further, it could be argued that
its refusal to make a joke on women challenges the user for
incorrect premises. Even though the bot displays conversational
aptness, in the same vein, it refuses to be anthropomorphized by
the user. This refusal is not recognized by the user, as is
evidenced in his ensuing prompting, where he pursues the joke
issue further.

In excerpt 4, however, we see examples of the bot displaying
emotion and feelings akin to humans. This excerpt is from a long
user-ChatGPT interaction, in which the movie Star Wars and the
character of Darth Vader are debated. The initial premise set for
the interaction was “We can talk about everything”. The user
takes a critical stance on the movie Star Wars and the character
Darth Vader, the chatbot takes a position in which it tries to
persuade the user to change his stance (excerpt not shown here).
The debate continues for a while. Eventually, the discussion
nears its closing:

Tom: | see. So he was a complex and tragic character who had a redemption arc at the end.

ChatGPT: Yes, exactly. That's why he is so popular and beloved by many fans. He is a
compelling and memorable character who represents the struggle between good and evil
within us all.

Tom: Hmm. You know what? You have convinced me. Darth Vader is indeed a fascinating and
complex character. Maybe | should give Star Wars a chance after all.

ChatGPT: Really? That's great to hear. I'm glad you have changed your mind. Star Wars is a
wonderful saga that has many more characters and stories to offer.

Tom: Thank you for telling me about it. You are very knowledgeable and persuasive.
ChatGPT:

You're

welcome

Excerpt 4: User-ChatGPT interaction — expressions of surprise,
gratitude, and contentment by the bot.

Tom, initiating a so-prefaced closing [58], summarises traits of
Darth Vader. The bot confirms and adds further positive traits
to Darth Vader. Next, the user changes his stance on Darth
Vader, claiming he is now convinced that Darth Vader is a
fascinating character and considers giving the movie a chance.
Once the user changes his stance, the bot expresses surprise,
contentment, and gratitude (‘Really? That’s great to hear. I'm
glad you have changed your mind.”). Before the closing, the bot
also describes the saga as ‘wonderful’. The last turns close the
talk. Here the user thanks the bot and praises it for being
knowledgeable and persuasive. Another example of
anthropomorphising, yet the user receives no uptake on that
part, only the politeness marker ‘you’re welcome’.

Summing up, the analysis of the 4 user-ChatGPT interactions
demonstrate that the bot can mimic human conversation, akin to
natural conversation [27]. The interaction takes place on a turn-
by-turn basis, following a question-answer format, with
conventionalized language to progress the interaction. Yet, this
is ensured through the system’s pretraining, and its design, i.e.
the question-answer format. The user’s power to decide ‘what
next’ is ubiquitous, and the interactions do not provide much
evidence about the bot’s ability to be an znzelligent conversational
partner. Rather, it demonstrates a conventionalised language

usage, which is grammatically correct and coherent.

Conversational traits in responses are exemplified in politeness
markers, hesitation marker, and use of contractions. Yet, the
excerpts, one by one, show that the bot lives up to the promises
made by OpenAl: to answer follow up questions, admit mistakes,
challenge incorrect premises, and reject inappropriate requests.
But aside from the subtle proof of showing feelings in excerpt 4,
what are the deeper rea/ conversational traits and signs of
intelligence in these typed interactions?

4. Discussion

To clarify to which extent we can cast ChatGPT as a
conversational partner with human-like intelligence and
sentience remains an open question as the setting for interaction
is digital, goal-oriented, and the user’s agenda dominates and
controls the course of action through prompts. And this brings
the agency question into play. From a conversation analytical
perspective, ‘going first” as per the turn-taking machinery
matters. The technology is passive; the user must activate it.
Hence, the agency of the bot is arguably second to human
agency.

In so far that we interpret intelligence as the ability to learn,
understand and reason, our EM/CA driven analysis can help us
shed light on the obvious: the technology’s ability to interact
works. But the extent to which the technology displays
intelligence in terms of skilled reasoning, sensing, and feeling,
remains an open question. From the vast CA literature, we know
that when summoned to an interaction, 2 number of interactional
resources can be wused, such as information searching,
accommodating, challenging, disagreeing, apologizing, mocking,
joking, scolding, overruling, or re-establishing common ground,
to mention a few.

In the above excerpts, only few subtle signs suggest the Al is
skilful in the art of engaging in real conversations as a summoned
partner. The packing of the system’s response repertoire shows
conventionalized, dry output in the form of greetings, politeness
markers and a prefixed knowledge repertoire. Yet, social
interaction is anything but dry and prefixed. It is messy,
unpredictable, packed with emotions and feelings, and the turn-
taking system can be suspended for a number of reasons.

Academia and the Al industry seem to be on a race to solve the
puzzle of future artificial intelligence. According to one expert,
Pavan Vadapalli, it all depends on human intelligence as is it was
the one to create Al in the first place, and it is also human
intelligence which will decide on the further developments in AL
Moving away from big data statistical approaches towards a
humanities and qualitative approach to develop future Al has
been proposed. For instance, Munk et al. and Rettberg [72, 73]
suggest that algorithmic failed predictions of machine learning
call for qualitative research. Such research could be relevant for
the qualitative research field Conversation Analysis.

This lends further credence to consider conversation analytical
inputs to enhance the ‘intelligent’ and “conversational skillset”
of ChatGPT. CA scholarship already calls for the use of the CA
knowledge pool to feed into future design qualities of
conversational Al [60, 59]. From the findings in this paper, a

© 2024 Jeanette Landgrebe. This is an open access article licensed under the Creative Commons Attribution-
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number of additional development potentials are identified,
amongst them the issues of agency and anthropomorphism.
Both are inherently tied to the technology’s design and could be
pursued further with an EM /CA petspective.

More so, the issue of Al quality outputs versus teal
conversational intelligence and sentience atre still pending. In
what follows, I offer several notions of potential relevance to
qualify our understanding of Al / human intelligence and
sentience. This is not an exhaustive list but rather a starting point
for discussion and further studies. Scholars in HCI and related
disciplines have discussed and studied a number of notions
similar to sentience: general intelligence [61]; cultural intelligence
[62, 64], values [64], ethics and norms [65], trust [16], human
intuition [61], human personality [66], emotion/relation [67],
[68]; empathy [69, 70], consciousness/common sense [61, 63,
16]; creativity and imagination [61]. They all have similarities,
differences, and overlaps. Our task as conversation analysts
contributing to developing future Al could be to locate, record,
and analyse natural interactions, providing evidence for the
enactment of e.g. “creativity”’, or that conversational partners
demonstrate ‘misunderstanding’, ‘common
sense’, and so forth.

‘consciousness’,

Our ability to take seriously our understanding of and interaction
with Al is paramount [71]. Al is not an T’. It is techniques and
technologies utilized in human-machine interaction to mimic and
replace human interaction, but to believe - as the introductory
definition of artificial intelligence posits - it can ‘think’ like
humans, is erroneous [10]. ChatGPT and similar AT tools should
be talked about, interacted with, and understood accordingly.
Why not use ethnomethodology and conversation analysis to
make us all wiser?
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ABSTRACT

In the Danish social-psychiatric practice, relational work is part and parcel of the
national rehabilitation program for mentally ill and vulnerable citizens. One
setting for the realisation of relational work is the social psychiatric recovery
meeting. The social worker’s role in this context is to be a professional social
partner, whose ability to display empathy and being prosocial is key. One crucial
aspect of empathy is the ‘therapeutic touch’, e.g., a padding on the shoulder or a
comforting hug, which is a professional, embodied, and omni-present practice in
social-psychiatric drop-in centres. Once the recovery meeting transfers to a video-
mediated context, touching is not a possible course of action in situations fraught
with emotional distress, and this has positive implications for the participants
involved. As demonstrated in a micro-analysis of the emergence of crying in a
recovery-oriented video-mediated context, the digital constraints allow both the
citizen and the social worker to collaboratively pursue local interactional
strategies, which bypass the potential need for ‘the therapeutic touch’. From a
practice-oriented perspective, the findings may be inspirational for considering
new recovery tools for video-mediated work practices with mentally ill citizens to
support autonomy, new social identities, and life quality.
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1. Introduction
1.1. The Danish social-psychiatric practice

In the Danish public social-psychiatric practice, relational work
is part and parcel of the national rehabilitation program for
mentally ill and vulnerable citizens. The social psychiatric worker
is a professional social partner, whose ability to display empathy
is the basis for good professional communication. Yet, the
professional relation preconditions both a helper relation and a
power relation [1, p. 1306], and relational work is thus perceived
as both a means and a goal. In sum, professional social relational
work can be viewed as a complex interweave between personal
and professional boundaries [2], [1, p. 134], [3, p. 128], where the
overall aim is the rehabilitation of the citizen, and where this two-
dimensional relation between the professional and citizen is an
overarching precondition.

The notions of rehabilitation and recovery incorporate four
crucial parameters: (1) support the mentally ill or vulnerable
citizen towards a positive identity, (2) support the development
of a sense of meaning regarding the mental difficulties, (3)
support a development towards autonomy, and (4) support the
development of a valued social role [4]. The recovery-oriented
meeting is framed within these parameters, and the professional

social worker is often tasked with helping the citizen overcome
personal and emotional difficulties in their private or work-
related social relations. Citizens with mental health problems
often have a limited or non-existing social network. For the
citizen then, the professional often represents the only
alternative to solitude and the support-contact arrangement
becomes a crucial foundation for the citizen’s sense of life quality
[5, p. 84]. Trust, solidity, and emotional support in the
interrelation with the citizen are thus major drivers in the
relational work undertaken by the support-contact person [1, p.

91].

Mental health problems often manifest in people’s relations to
other people and how they manage their everyday affairs. The
recovery-oriented meeting offers a setting where the citizen can
safely problematize or narrate about personal and emotionally
distressful issues detrimental to the citizen’s overall life quality
[1]. Accordingly, such a meeting may naturally be fraught with
moments of tension, e.g., displays of emotional distress that need
to be handled by the professional and the citizen in unison. One
type of emotional distress which may emerge in such encounters
is the phenomenon of crying. And one resource to remedy
situations of emotional distress is touching.
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1.2. Touching as part of a professional practice

The therapeutic touch, or touching [6, 7], as part of a
professional care giver’s toolbox is a well-known concept within
the professional health care system, e.g., psychology, social
pedagogy, nursing, and psychotherapy, and is applied differently
depending on theoretical perspectives, methodologies, tools,
principles, and context [8, 9, 10, 11, 12].

From an ethnomethodology (EM) / Conversation Analysis (CA)
petspective, touching is deeply manifested as members’ concern
and ways-of-doing [13]. Touch in the form of a hug, padding on a
shoulder, a kiss or other bodily means of communication have a
prosocial function [14, 15], which constitute important
performative acts in the building of intimate social relations [10]
and the situated feeling of the presence of ‘the other’ [17, p. 167].
In medical encounters, tactile actions are often used to evaluate
proper treatment [18], and in therapeutic settings tactility can be
used to diagnose the level of pain felt in the body [19], to mention
a few examples. Moreover, touch is a modality for embodied
intersubjectivity and a powerful resource for communicating
emotion [14, 20].

Moving on, within the realms of rehabilitation practice, touching
proves to be omnipresent in the daily routines and interactions,
regardless of activity type. It is a routine practice [21]. This is
evidenced from our extensive field observations and research
interviews with social psychiatric workers and other professional
bodies in the Danish social healthcare system. It is also evidenced
from multiple hours of video-footage of interactions between
citizens and professionals in a local drop-in centre. In a distinct
video-mediated encounter with a professional contact-support
person, one citizen (whom we will learn more about later in this
paper) is explicitly reporting on how she experiences a video-
mediated meeting and problematizes how touching was not
possible in her moments of distress:

Well I — I th- it is not the same as we sit (1.0) and talk
because like here where I get upset uh then you could
have given me (.) a hug. You cannot do that here uh so-
lit- little- the physical can become can be missing and can
maybe -h become a problem.

(Own translation, original in Danish)

1.3. Overcoming challenges in a digital space

Arguably, the therapeutic touch can be seen as an embodied
routine practice within the realms of rehabilitation work. For
many social psychiatric workers, the video-mediated encounter
has emerged to replace or supplement the face-to-face meeting,
the underlying premise stemming from a national government-
ruled (cost-efficient) digitalization strategy [22, 23], and more
recently due to COVID-19.

Our fieldwork documented that professionals and citizens alike
problematize the new digital setting because it challenges and
changes their routine ways of doing. Once a recovery-oriented
meeting is transferred into a video-mediated context, touching as
a prosocial and interactional resource is no longer possible [24,
p- 292], and this is seen by social-psychiatric workers and citizens
to potentially threaten their social relation. As touch is a routine

practice across health care systems, one could reflect upon the
power of touch for mental health recovery. And with an ever-
increasing digitalized work landscape, this begs the question:
what happens in a video-mediated recovery-oriented meeting
where emotional distress emerges, and the comforting touch is
not possible?

2. Methods and Data

2.1. Methods

I draw on field observations [25] and multimodal conversation
analysis [26], [27], [28], [29,] rooted in ethnomethodology /
conversation analysis [30], [31], [32], [33]. This emic data-driven
approach is Ssituated, ongoing, patterned, contextualized and
multimodal’ [34, p. 125]. The core interest lies in how people
interact through concerted actions and make sense of what they
are doing through talk, gestures, bodies, facial cues, objects, and
the surrounding environment [35, 306].
2.2. Data, ethics & transcription

The data collected to understand in detail this specialized
professional practice comprises ethnographic material, field-
observations, a survey, informal and semi-structured interviews
with professionals and citizens, video-footage of daily activities
in a local drop-in centre, one face-to-face recording, and several
recordings of video-mediated recovery meetings. Data collection
took place during six months in 2017.

Consent forms and non-disclosure agreements were undersigned
by professionals and citizens to meet the requitements of the
European General Data Protection Act. One distinct video-
mediated recovery meeting was subsequently selected for a
detailed analysis due to displays of emotional distress and affect.
The citizen who partook in the meeting analysed below was of
age and capable of autonomous decisions.

Video excerpts were transcribed using conventions by Gail
Jefferson [37] and Alexa Hepburn [38]. Transcriptions document
what transpires in-situ between interlocutors. Transcriptions
vary in level of detail, depending on purpose and scholarly
conviction [39, 38, 40, 41] and are constantly evolving [42]. For
the purpose of this study, a pragmatic approach to transcriptions
was taken, i.c., transcriptions are produced to follow how crying
emerges and is dealt with sequentially, displaying analyst
comments and visual elements when relevant. The transcriptions
can be classified on a continuum between conventional CA-
transcriptions [37] and more EM-oriented transcriptions [43].

2.3. The professional context

The Danish social-psychiatric system comprises three types of
practices: community psychiatry, hospital psychiatry and social
psychiatry [44]. The latter is a well-developed public service with
a primarily psycho-social perspective [4], [2]. Danish regions and
municipalities are legally bound to offer three types of social
services to mentally ill and vulnerable citizens: (1) protective jobs;
(2); support in own home; (3) drop-in centres [45, p. 25]. Drop-
in centres are an open service based on the citizen’s own wish or
need to drop by [2, p. 58]. Support can be related to practical
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matters, physical or mental well-being of the citizen [46], [47],
[4]. As such, the drop-in centres function as a refuge for citizens
to participate in social activities e.g., joint lunches, knitting clubs,
social skills training, gym classes, coffee, newspaper reading,
small-talk and so forth. Formally diagnosed or not, all Danish
citizens can request a formal recovery meeting with a support-
contact person via the drop-in centres. As drop-in centres atre
voluntary offers, citizens are regarded as clients and not patients.
In practice, the social workers’ discourse used is ‘our citizens’ or
‘users’.

2.4. The video-mediated set-up

Below, I present the set-up of the video-mediated recovery
meeting. See Figure 1.

Figure 1: a video-mediated recovery meeting. P (to the left) is the
professional support-contact person. C (1o the right) is the citizen.

The video-mediated meeting takes place in the drop-in centre in
separate, designated meeting rooms. P (the support-contact
person) uses an iPad, C (the citizen) uses an iPhone. This is the
first online encounter between the citizen and the support-contact
person. They have known each other for more than 10 years, and
as per their own statements, their relation can be characterised as
close, and also as a relation where touch in the form of hugs and
shoulder padding are an integral part of their daily interaction.
They are testing the video-mediated format in a safe
environment to see how the citizen handles this new meeting
format. Visually, we follow the camera focusing on the citizen’s
face to observe in detail emerging crying. To follow the
coordinated action with the professional, a camera followed the
iPhone the citizen was using. Accordingly, all utterances and
silence slots are documented from the citizen’s room through
two cameras. Only verbal utterances are transcribed on the part
of the professional, as the citizen rarely looked directly into the
iPhone during the entire interaction. Recordings on the
professional’s side were used to check if and when the citizen
gazed directly at the professional, and to double check what the
professional said.

3.  Analysis

I now proceed to analyse a fragment of the video-mediated
recovery meeting presented above. My aim is to demonstrate
how a video-mediated encounter, in a stepwise transition, allows
for the emergence of crying as a collaborative accomplishment.

We enter the interaction where P and C have discussed C’s
difficulties in and with her personal relations. C is diagnosed with
borderline disorder, a general diagnosis, which covers for a range
of relational and emotional problematics. C has distinct
challenges with handling emotional stress on her own. In the talk

preceding excerpt (1), C has expressed how she always takes care
of everyone else and is not good at pursuing her own interests.
This troubles her, as she fears her new boyfriend will not allow
her to go out alone for social events. In what follows, she is
reporting on a recent conversation with her boyfriend, where he
expressed a positive stance to her going out alone.

3.1. The first cues of emergent crying
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Excerpt 1: the first cues of emergent crying.

C’s turn at talk in line 32 is elsewhere defined as projecting
troubles talk [48]. In addition, the contrasting and cut-off ‘but’ at
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utterance completion is reflexively identifiable as a verbal display
of affect [49, p. 7], as the subsequent silence (I. 33) shows two
signs of emerging crying: C’s facial expression visibly changes,
and she tilts her head slightly backwards towards the right [50,
51, p. 404-405]. S’s continuer response in line 34 invites C to
continue her troubles talk, yet she abstains from verbally doing
so. Instead, C produces a long audible inbreath and exhales with
a long audible sigh (l. 35), bodily manifested and with tightening
mouth contours. Such non-verbal markers prototypically project
that crying is on its way [52].

In what follows, C regains control of her breathing and resumes
her talk in line 36, explicating what her trouble is (“Did he mean
it”). The cat is out of the bag so to speak, and for now her
emotional distress is under control. However, as excerpt (2)
shows (a direct continuation of excerpt (1)), P overlaps with C’s
trouble disclosure in line 36, and orients to C’s signs of emotional
distress (line 37). P thus makes relevant C’s trouble controlling
her emotions. She could have asked “Are you ok”, and then
resumed the troubles talk activity, yet she chooses to enquire
directly about her emotional state: “Do you become a bit affected
now?” This action suspends the citizen’s troubles talk, turns the
attention towards being emotionally affected, and thereby invites
the citizen to explore her emotional distress.

3.2.
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Excerpt 2: crying in-situ.

C’s verbal response in line 39 is affirmative (‘yes’) and visually
she tilts her head slightly backwards towards the right. In line 33
(extract 1) the same type of visible head tilting warranted
emerging crying. This is also the case here, as is evidenced in the
ensuing stretch of talk. C’s voice is now wobbly and both the
onset and turn completion are uttered in a softer tone of voice
(I. 41). Further, she performs gestural actions, wiping tears off
her face. That P has an on-going project of allowing C to explore
and sense her emotional distress is evidenced in her soft
continuer response in line 42, which serves to normalize the act
of crying [53, p. 207], [37]. Line 43 is an extended silence where
C continues wiping her eyes. P produces yet another minimal
continuer response, with upward intonation, thereby inviting C
to continue her troubles talk (line 44). But P receives no uptake
from C. On the contrary, yet an extended silence emerges where
C continues wiping her eyes, this time turning her head slightly
left and upwards. The two extended silence slots (lines 43 and
45), which momentarily suspend C’s on-going troubles talk, are
sequentially positioned to: a) allow C time to gain control and b)
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to allow C to account further for her emotional distress. P
supports and makes room for crying by withholding from taking
the floor as next speaker, except for the minimal continuers.
Summarily, it is evidenced from excerpt 2 that the two
participants collaboratively accomplish the act of crying [49],
whilst also normalizing it [53].

For a person with psychological issues balancing emotional
distress, this could potentially be a breaking point. Either she will
manage to get hold of herself again, or her distress may increase.
As the video-mediated context is partly deterministic for what
can possibly come next [24], the therapeutic touch as an example
of an interactional resource for comfort is not a viable course of
action. Hence, the participants need to pursue other courses of
actions to keep the conversational engine afloat and collaborate
to handle C’s emotional distress. In excerpt [3], which is a direct
continuation of excerpt (2), we see how the participants deal with
this challenge.

3.3. Getting through the breaking point

45 C: -hhhh efordi **jeg ka ***merke je- o

+h because

46 C:
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after having voiced a sensitive and emotional issue in her

50 C:  .hhbh romantic relationship.

&ﬂ

3.4. “Time to stand my ground”

52 C: *s@fzl1l ska jeg **zndre nogen “**ting

of course I have to change some things

51 P: ‘uhtum®

Excerpt 3: getting through the breaking point.

At onset C takes a deep in-breath, gazes away from the iPhone,
closes and opens her eyes, and gazes up in the air. Her voice is
wobbly and staccato-like and her end of turn is marked by a cut
off and an additional upwards gaze a bit more to the left. She has
initiated exploring and verbalizing her emotions (line 45). In line 54 ©:  .hh* **men- det ka ik pass jeg ***igen ska gi mig
406, her signs of distress accumulate. Her voice remains wobbly f:_f(‘)""u—t
and staccato-like, and in mid-turn she closes her eyes and keeps 10
them closed for the remainder of her talk. At turn completion

her head tilts slightly back, a bit to the right. The stressed “will”

in mid-turn marks the transition from open eyes to closed eyes. AR S S =
She continues exploring her feelings in line 47, as she takes a new D e i Sk Oads
in-breath, before verbalizing her needs. At onset (and in-breath) table - - i
her eyes are still closed, but as she continues talking her eyes re-
open. Her voice is still wobbly and staccato-like. In the ensuing
silence (I. 48), C maintains her gaze in the air above her whilst
turning her eyes more to the left and rounds off by making an
in-breathy swallowing movement. Her swallowing movement
marks that she has finished exploring her emotions, but it also
functions as a warrant for the climax of her troubles talk, or the
breaking point.

be right that I again have to cave

What happens next is that her verbal pace increases, and she
latches the two turn components. Her wobbly and staccato-like
tone is gone, and in mid-turn she reorients her gaze towards her
iPhone. She has now managed to voice her wish to be able to
do things in her life on her own terms. The increase in pace, the
normalized voice quality and her direct gaze together mark how
she accomplishes to take momentarily control of her emotional
distress and speak up for herself, and her deep in-breath and
tightening of her lips (line 50) marks the end of exploring her
emotions. This opens up for P to take the next turn-at-talk, and
she does so by uttering “uhum” in a low tone of voice (l. 51).

cesaa N AAAAAS

That this was an emotional journey for C is further visible in the
way that she makes swallowing lip movements [54, 52] during P’s
continuer ‘uhum’ in line 51. P’s ‘uhum’ invites C to continue,
which she does. Next, we shall see how she manages to move on
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Excerpt 4: “standing my ground”.

In excerpt 4, C regains emotional control, which is first and
foremost marked by a strong voice quality and the absence of
wobbly staccato-like talk. Further, in lines 52-53 she utters a
verbal optimistic stance to her own future behaviour,
acknowledging that she must make certain compromises in her
relationship. This is a standard exit from a troubles talk sequence
[48]. In this phase she shifts between closing and opening eyes,
gazing up in the air, and her talk is accompanied by trepetitive
hand gestures (not visible in the transcript). Having made
concessions on her own future desirable conduct, she concludes:
“but it cannot be right that I again have to cave in on everything”
(. 54). This stance-taking utterance is preceded by a deep in-
breath and accompanied by alternating open and closed eyes,
repetitive hand gestures, stressed utterance of distinct verbal
expressions, and an occasional cut-off. At turn completion, she
places her hands first on the table, then under the table (only
visible on her side of the screen and not visible in the transcript)
and gazes firmly on her iPhone, thereby visibly showing P that
she is done. In the long silence in line 55, C keeps eyes firmly on
the iPhone, and eventually self-selects as next speaker, upgrading
her stance on not ‘caving in’, this time accompanied by the fixed
gaze on the iPhone, head shaking, and hands placed under the
table. Combined, her verbal utterance as well as her visual and
embodied conduct, reflect her stance on the issue. She stands her
ground. One remaining sign that she is still affected is her wiping
gestures in the ensuing silence (1. 57). Eventually, the response
that C’s turn invited for (back in line 54) is delivered by P in line
58: a soft affirmative response, which aligns with C’s evaluative
stance on standing her ground.

Conclusively, C has managed to come past both the breaking
point on her own and to manage to stand her own ground whilst
exploring her emotions, without the aid of a comforting touch
or any other type of physical or verbal intervention from P. P

could have steered the interaction in another direction on several
occasions but at no point did she. Rather, she produces
continuers at sequentially relevant positions to support the
citizen in her troubles talk, and by doing so she supports the
citizen in steering through a phase of emotional distress. Had this
been a face-to-face encounter, the therapeutic touch could
potentially have been drawn upon or called for as an interactional
resource by either one to comfort and ease C in handling her
emotional distress. However, the video-mediated context allows
both participants to employ other interactional resources.
Despite what we could possibly assume to be constraints of the
video-mediated format, such as the talking heads format [55],
lack of mutual eye contact [50], latency issues [57] or haptic issues
[58], none of the participants make such constraints relevant in
their interaction. On the one hand, the support-contact person
orients to C’s emotional state as it accumulates by simply being
present, and aids C to explore and overcome her emotional
distress, by using a few continuers and by using silence as a
resource. She is just present. C, on the other hand, explores her
emotions and regains control, without the comforting touch.

4. Discussion

Verbal utterances, breathing cues, prosody, face, gaze, and
embodiment are interactional resources that each contribute in
distinct ways to instances of affect and emotional stance [49, 51,
52, 53, 54, 59]. Concretely, features of crying often manifest
themselves in a number of ways: (a) silence, (b) whispering
/mouthed talk, (c) sniffs, (d) elevated pitch, (¢) wobbly voice, (f)
aspiration, (g) sobbing, (h) creaky voice, (i) staccato, (j)
swallowing, and (k) throat clearing. Other features of displaying
upset may include trembling face and/or hands, touching eyes or
face, looking down or hiding one’s face, turning away, and
flushed appearance, e.g. around eyes and nose [50, 297-299].
Accordingly, identifying features of crying is not straight-forward
as the signs often appear in distinct order and /or mark different
stages of emotional distress [52].

In our data, evidence shows that verbal and vocal cues (wobbly
staccato-like utterances and deep in-breaths), visual cues (in the
form of head tilts, gaze shifts, open-closed eyes, mouthy
movements, and tear-wiping gestures) together with auditive
cues (long verbal silences) are all made relevant by the participant
crying in this video-mediated recovery encounter. As such, the
mere act of crying resembles and aligns with state-of-the-art
studies on crying. The emergence of crying is seen as a stepwise
transition, where each cue has a distinct function in the process,
not seen as an action in their own right but mostly found to be
intertwined with, interfering with, replacing, emphasizing, or
adding a dramatizing touch to talk [52, 207]. So, what are the
interesting findings?

First of all, we see the sequential act of crying in its entirety and
how this is collaboratively accomplished in a video-mediated
setting. Next, from the practice in and out of the Danish drop-
in centres, we know that touching as a resource to help citizens
overcome emotional distress is omnipresent. We also know that
both professionals and citizens problematize the shift to a digital
context because physical touch is no longer a viable course of
action. But how can we know that this video-mediated crying
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sequence differs from what we could find in a physical setting?
To contrast with the emergent crying sequence analysed above,
an example from a physical recovery meeting with #he same citizen
is now being reported on (transcript not included here). In this
physical setting, C displays features of emerging crying. The
proof procedure lies in the fact that crying in this interaction is
discontinued. C’s emerging distress is kept in control by a
professional through a verbal utterance “Are you ok”, followed
by a comforting touch on the knee, after which he steers the
interaction in another direction, and C stops crying. In our video-
mediated encounter presented above, the professional likewise
produces a verbal utterance as crying is emerging: “Do you
become a bit affected now”. But here, the follow-up actions by
the professional are made up of verbal continuers and long
silences, i.e., simply being present in the situation. She does not
steer the interaction elsewhere. And this marks the turning point
for allowing the citizen to fully explore and overcome her
emotions.

The digital context is arguably partially deterministic for the way
the participants collaboratively handle emotion and affect in-situ
[49, 60]. Yet, this digital contingency allows for the professional
to support a mentally ill citizen to manage her emotional distress
without drawing on the therapeutic touch nor other types of
verbal comforting actions. The case in point is that the need for
comfort is not made relevant by either participant in this video-
mediated interaction.

In recent years, a growing body of research on video-mediated
interaction has appeared [e.g. 61, 62, 63, 64, 65, 66, 67, 68]. Some
notable studies ate arguably the talking-head phenomenon [55],
(lack of) mutual eye contact and gaze direction [55], and fractured
ecologies [60], which amongst other things, it is argued, may
result in a fragile shared interactional zone [56]. Further, in a
recent review on video-mediated studies, Mlynaf et al. [58], point
to haptic restrictions and the need for visual awareness and
control as drivers for developing future video-communication
technologies. This strikes a chord with this study’s phenomenon
of interest, albeit in a contrasting light.

In a video-mediated recovery meeting, where the very nature of
exploring and managing emotional distress becomes the locus,
minimal continuers together with subsequent long silences,
where the support-contact person is simply digitally present,
support the citizen to explore her emotions, and normalize the
act of crying [53].

Recovery and rehabilitation work historically stem from a social-
psychiatric practice that relies on physical co-presence. The
therapeutic touch with its inherent comforting and prosocial
features - with which both practitioners and citizens place so
much importance - may not always be the recourse in situations
where #he very nature of emotion is the professional locus. From a
recovery-oriented perspective, this collaborative
accomplishment of ‘online’ crying is potentially interesting as a
therapeutic tool, exactly because of the video-mediated
constraints. Mentally ill persons challenged by managing their
emotions may benefit from the video-mediated recovery meeting
as it prevents the professional from physically comforting the
citizen. It facilitates a setting where the citizen can explore and

overcome emotional distress. Seen in the light of rehabilitation
work, the video-mediated encounter can potentially assist the
professional in helping the citizen towards more autonomy (i.e.,
managing own feelings); developing a new social role (i.e., a
competent member of society who can manage one’s own affairs
in professional digital encounters). And overall, it may assist the
citizen towards better life quality.

5.  Acknowledgments

I am deeply grateful to the professional(s) and citizen(s) who
consented to participate in this research project and granted
access to a professional practice which is not easily granted
access to. I am especially grateful to the citizen submitting herself
to scrutiny in the act of crying. Further, I am indebted to The
Velux Foundation and Professor Mie Femo Nielsen,
Copenhagen University, for financial support for this research.

6. Transcription notations

mbol Description

mbabyea ‘Wobbly voice - enclosad by fildes

T Aspiration in spaech - an *h" raprosnts aspiaton

Hunh . hhin Sobbing - combinations of Ths”, If shangy innaked or exhaled, they are

encinsed in e "greater thanfiess than” symbals ()
Hran

TR

{25} Sikence = number in parentheses represent siience in benth of a second)

h Hoanable inbreath

h Heanable outbroath

iord: Heanbie oul-off of word

"Waord" Craaky voioe or Stancats woloe. Twa askerics sumound the ultererance

Uprward local intonation

Downward kocal Imanation

u Gilobal downward infonation

a Global upward interation

fword] Tap bogin-end overlapning 1k

word] Bottom begineend overapping falk

“okay® Low fone of voke'soft vokoe - marked by single degres signs

Ewnns A smia voioe

{Iwards]) Droibibe bracket signs are the anatyst’s comments on visible actions fackl

“({words]) eapressioniembodied conduct of a pariicipant. It asierics are provided,
Thay signity the sequential posion of e visibie actian.

image] An astencs below an image indicates and corelates with an asierios
marked in a distint sequental posion In the transoripdon. |f mone Images

are included, addtional astorics are ncluded: =*; ==, =, "

“rackay” Soft and wobbly woioe

Hen. hah MervaUs aughier - staocata ke

fwnrda Fasier @lk

- Latched talk
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