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Abstract

As conversational Text-to-Speech (TTS) tech-
nologies become increasingly realistic and ex-
pressive, understanding the impact of prosodic
variation on speech perception and social dy-
namics is crucial for enhancing conversational
systems. This study explores the influence of
prosodic features on listener responses to indi-
rect requests using a specifically designed con-
versational TTS engine capable of controlling
prosody, and generating speech across three
different speaker profiles: female, male, and
gender-ambiguous. We conducted two exper-
iments to analyse how naturalistic variations
in speech rate and vocal effort impact the like-
lihood of request compliance and perceived
politeness. In the first experiment, we exam-
ined how prosodic modifications affect the per-
ception of politeness in permission- and ac-
tion requests. In the second experiment partici-
pants compared pairs of spoken requests, each
rendered with different prosodic features, and
chose which they were more likely to grant.
Results indicate that both faster speech rate and
higher vocal effort increased the willingness
to comply, though the extent of this influence
varied by speaker gender. Higher vocal effort
in action requests increases the chance of being
granted more than in permission requests. Po-
liteness has a demonstrated positive impact on
the likelihood of requests being granted, this
effect is stronger for the male voice compared
to female and gender-ambiguous voices.

1 Introduction

The importance of pragmatics in the development
of conversational technologies is becoming increas-
ingly critical (Levinson, 2024). As Text-to-Speech
(TTS) systems achieve greater realism in speech
generation, a significant gap persists in understand-
ing the pragmatic effects these technologies have
within interactions. By modeling prosodic fea-
tures based on empirical research, conversational
TTS can be made more engaging and effective in

a variety of interactive contexts. The necessity
for human-oriented pragmatics in these systems
is particularly evident in scenarios requiring com-
pliance to requests. Moreover, understanding the
subtleties of how politeness is conveyed in lan-
guage and speech is crucial for comprehending the
factors influencing request compliance, especially
in conversational systems that utilise TTS.

People use a variety of spoken strategies to man-
age the potential threats that communication can
pose to their own and others’ self-esteem and au-
tonomy (Brown and Levinson, 1987). Indirect re-
quests are employed to mitigate face-threatening
acts, demonstrate respect for the listener’s auton-
omy, and maintain the fundamentally cooperative
and prosocial nature of human communicative be-
haviour and respect between interlocutors (Rossi
et al., 2023). They are a fundamental aspect of
polite discourse, reflecting the speaker’s sensitiv-
ity to social dynamics and the listener’s ability to
interpret and respond to nuanced communicative
cues (Drew and Couper-Kuhlen, 2014).

Initiating actions, such as requests, can be seen
as a basic form of social coercion (Enfield et al.,
2019). Requests have a bearing on the sequential
organisation of the ensuing talk, while also restrict-
ing the agency of the requestee, and even threaten-
ing their autonomy (Soubki and Rambow, 2024).
The linguistic structure of requests influences po-
liteness and compliance. For example, the choice
between using an imperative form, which might
seem direct and blunt, and opting for a more con-
ditional or interrogative form can alter the level of
imposition perceived by the interlocutor. Chalfoun
et al. (2024) emphasise the strategic use of polite-
ness markers like ‘please’ in everyday requests,
demonstrating how these markers are employed to
manage face-threats in ill-fitted interactional con-
texts, particularly when requests could be seen as
intrusive or when they encounter resistance from
the requestee. Research on modal constructions



467

in requests reveals further nuances in how these
requests are framed and understood in different
contexts (Steensig and Heinemann, 2014). Modal
verbs like ‘could’ or ‘might’ introduce a level of
uncertainty or optionality into the request, thereby
softening it and enhancing its politeness.

Enfield (2014) highlights the importance of the
“infrastructure” that underpins requests, which in-
cludes the social and interactional contexts influ-
encing how requests are made and received. Under-
standing the interplay between prosodic features
and sociolinguistic norms is essential for designing
effective conversational agents.

In our study, we develop and employ a prosody-
controllable gender-ambiguous TTS system as a
research tool to conduct controlled experiments
assessing the role of prosodic variation in request
compliance. This approach allows us to isolate the
impact of vocal traits from gender biases without
relying on the ability of voice actors to consistently
reproduce prosodic variations.

The key contributions of this research are the fol-
lowing: We pioneer the use of a gender-ambiguous
neural TTS built on spontaneous speech in percep-
tual studies, which allows for an unprecedented
exploration of how gender perception influences
listener responses to prosodic variations. More-
over, this study provides empirical evidence on
how natural variations in speech rate and vocal
energy influence the listener’s perception of polite-
ness, and their responsiveness to indirect requests.
Our findings illustrate that the impact of prosodic
variations can differ based on the speaker’s gender
profile, contributing to a more tailored approach in
the design of TTS systems to accommodate diverse
user interactions.

2 Background

2.1 Prosody in social signaling

Prosody contributes significantly to signaling
speaker attitudes and interpersonal stances (Ward,
2019). Various aspects of stance can be predicted
from prosodic features with significant accuracy
beyond mere chance (Ward et al., 2017). Politeness
strategies and their impact on compliance are not
only influenced by the linguistic content but are
also significantly modulated by prosodic features
such as intonation, pitch, and speech rate. Research
indicates that variations in these prosodic features
can critically affect listeners’ perceptions and their
subsequent responses to requests (Kendrick and

Drew, 2014). Trott et al. (2023) explore how
prosodic features help in disambiguating English
indirect requests, highlighting the complex inter-
play between acoustic signals and intended mean-
ings in speech. They find that prosodic cues such as
duration, pitch, and pitch slope significantly corre-
late with a speaker’s intent, influencing how listen-
ers interpret pragmatically ambiguous utterances.

Vergis and Pell (2020) explore the effects of lin-
guistic structure, imposition, and prosody on the
perception of politeness in requests. Their findings
show that prosody significantly affects politeness
ratings, with prosodic features e.g. appropriate
intonation and pitch enhancing perceived polite-
ness. The study highlights that not only the content
but the manner of speech delivery plays a critical
role in social interactions. Similarly, Caballero
et al. (2018) examine the acoustic cues of polite-
ness, demonstrating that prosodic variations such
as changes in pitch, intonation, and speech rate
are essential for conveying politeness. Specifically,
they found that higher pitch, increased pitch range,
and a melodic intonation contour are perceived as
more polite, whereas rude request displayed slower
speech rate, lower pitch and tended to fall in pitch.
Their analysis of verbal requests shows that while a
specific prosody of politeness may not exist, these
features significantly influence how politeness is
perceived, with certain prosodic patterns leading to
higher politeness ratings. Gryllia et al. (2018) in-
vestigated the role of pragmatics and politeness in
prosodic variability in Greek wh-questions. Their
study showed that context and social factors, such
as the power and solidarity between interlocutors,
influence prosodic patterns. The findings suggest
that prosodic modifications are not merely stylistic
but are pragmatically motivated to achieve desired
social outcomes, such as politeness or authority.

2.2 Spontaneous TTS as a research tool
Voice talents can effectively use prosodic cues to
convey subtle pragmatic nuances across various
speech acts (Hellbernd and Sammler, 2016). At the
same time, the reliance on actors to generate exper-
imental stimuli introduces variability, as personal
interpretations of how specific utterances should be
delivered may differ. While analysing speech pat-
terns in corpora of ecologically valid, spontaneous
speech data avoids this bias, this approach often
lacks the necessary control over linguistic content
and prosodic realisations needed for conducting
rigorously controlled experiments.
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An emerging alternative methodology is to use
state-of-the-art TTS built on spontaneous speech
data to create experimental stimuli. This method
combines advantages from both traditional ap-
proaches, relying on the authenticity of natural
speech for modelling, and providing the controlla-
bility required for experimental rigor. Several pre-
vious works employed prosody-controllable neu-
ral TTS as a research tool in controlled listening
experiments, with the aim to discover new knowl-
edge about various aspects of speech perception.
Székely et al. (2017) investigated the interaction
of vocal effort and hesitation disfluencies in syn-
thesised speech, focusing on how these factors
influence the perception of uncertainty. Székely
et al. (2019) discovered using spontaneous TTS that
filled pauses improved the perception of speaker
authenticity and engagement. Elmers et al. (2023)
looked into the perceptual impact of tongue clicks
using neural TTS, revealing that their inclusion can
alter perceived speaker confidence. O’Mahony et al.
(2024) extends this methodology with a corpus-
based approach to investigate the prosody and prag-
matic functions of the discourse marker "well".

As the capabilities and controllability of sponta-
neous TTS systems continue to evolve, this method-
ology is gaining increased attention for its potential
to uncover new insights into how subtle signals
in speech are interpreted by listeners. These de-
tailed insights increase our understanding about
speech perception in general, and they are particu-
larly applicable in dialogue systems and Augmen-
tative Communication Technologies (ACT), since
these applications directly employ TTS.

In the current study, we use spontaneous conver-
sational TTS as a research tool, and we advance this
methodology by training a prosody-controllable
multi-speaker TTS system that can generate male,
female, and perceptually gender-ambiguous (Sut-
ton, 2020) TTS. Using this we investigate the im-
pact of prosodic features on listener’s willingness
to comply with an indirect request.

3 Overview of the method

In this study, we develop and utilise a multi-speaker
TTS model built upon two corpora of spontaneous
speech, to investigate the impact of prosodic varia-
tions on listener responses to indirect requests.

TTS model development: A spontaneous con-
versational TTS system is engineered to include
gender-ambiguous voice capabilities, using a mod-

ified Tacotron 2 architecture (Shen et al., 2018;
Székely et al., 2023b) that allows for the dynamic
control of prosodic features at the utterance level.
This setup enables exploring how different prosodic
renderings affect listener perceptions.

Stimuli design and synthesis: Stimuli for the
experiments were designed to directly address our
research questions regarding the social dynamics of
request-making in conversation. Using an interac-
tive interface, we synthesised these stimuli, ensur-
ing each varied systematically in prosody accord-
ing to predefined settings. This approach allowed
precise control over the acoustic and prosodic vari-
ables of interest.

Verification of stimuli: Before deployment in
experiments, all stimuli are tested for naturalness,
gender ambiguity, and the presence of significant
acoustic-prosodic differences across conditions, us-
ing objective measures. These verifications support
the reliability and validity of the stimuli used in the
subsequent online listening tests.

Experimental setup: The experiments are con-
ducted as online listening tests on a crowd-sourcing
platform, where participants are presented with syn-
thesised speech samples. This method facilitates
the collection of data on how listeners perceive
and react to variations in speech delivery within an
imagined conversational context.

4 Text-to-Speech Synthesis

4.1 Corpora

Two corpora of spontaneous conversational speech
were used to build the TTS model. The first is a
multimodal multi-party dataset called AptSpeech,
described in Kontogiorgos et al. (2018). This
dataset comprises 15 multi-party interactions in-
volving a single moderator, a male speaker of Gen-
eral American English, and two distinct partici-
pants per session, engaged in a collaborative task.
The speech data from the moderator was used to
create a TTS corpus, along with additional record-
ings of reading newspaper articles and the Arc-
tic sentences (Kominek and Black, 2004). The
complete corpus has a duration of approximately 8
hours: 2h 26min of reading and 5h 40min of sponta-
neous speech. The second corpus was created from
14h 43min of conversational podcast recordings
of a female speaker of General American English,
who consented to make the recordings available for
TTS research purposes. The speaker supplemented
the material with 1h 52 min of reading non-fiction.
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Both corpora were segmented into breath groups
(stretches of speech delineated by two breath
events) using the method proposed by Székely et al.
(2020). Automatic Speech Recognition (ASR) was
used to transcribe the utterances. The transcriptions
were annotated for spontaneous speech events, such
as filled pauses, breathing and repetitions, as well
as turn-internal pauses and turn endings, in order
to be able to produce these behaviours at synthe-
sis. To balance the corpora, the number of breath
groups from each style per speaker was set to the
minimum of the two speakers, 480 breath groups of
read speech and 2788 breath groups of spontaneous
speech.

4.2 Prosody-controllable gender-ambiguous
conversational TTS

We developed a prosody-controllable multi-speaker
TTS model specifically for the purpose of the exper-
iment. Our method follows (Székely et al., 2023a)
closely, with the main difference being the use of
spontaneous conversational speech corpora. We
use a modified Tacotron 2 (Shen et al., 2018) TTS
architecture which allows for features appended to
the encoder output which can be controlled on a gra-
dient at synthesis time (Székely et al., 2023a). The
publicly available pre-trained gender-ambiguous
model trained on 20 hours of speech data1 is used as
base, from which the existing speaker embedding is
dropped and training is reinitialised as a warm start
with the new spontaneous corpora. The prosodic
features speech rate and energy were added to the
encoder, using values normalised across the cor-
pora. In this architecture, the appended features
can be controlled at synthesis time on utterance- or
phrase level. Speech rate is calculated as syllables
per second, including silences, which is different
from articulation rate, which excludes silences. As
a result, slower speech rate values at synthesis time
result in insertion of longer pauses as well as a
slowed down articulation rate. Energy is calculated
as the Root Mean Square of power of the signal,
using a window of 20ms and step size of 5ms (Suni
et al., 2017). Because energy is an acoustic fea-
ture that correlates with other prosodic features in
spontaneous conversational speech, increasing the
energy feature of the TTS results in a natural in-
crease of pitch and articulatory effort, as well as
more pronounced emphasis patterns. This results in
a prosodic rendering that perceptually translates to

1https://github.com/evaszekely/ambiguous

a quality which can be described as “speaking up”.
This combination of prosodic features is sometimes
referred to as upgraded, salient, or marked prosody
(Selting, 1996) in the fields of Conversation Anal-
ysis (Sidnell and Stivers, 2013) and Interactional
Linguistics (Couper-Kuhlen and Selting, 2018). In
order to be descriptive without implying a direct
emotional connotation, we will be referring to the
prosodic realisation that this method of feature con-
trol in spontaneous neural TTS produces through
the modification of the energy input feature as a
level of vocal effort.

The model was trained for 45k iterations on
4GPUs (batch size 28). The speech signal is de-
coded from the output using the neural vocoder
HiFi-GAN (Kong et al., 2020). The model pub-
lished model by the authors is fine-tuned on the
combined corpora for 180k iterations on 4GPUs
(batch size 28).

5 Experiments

5.1 Hypotheses

The present study aims to systematically investi-
gate the interactions between prosodic features, per-
ceived politeness, request compliance and gender
by positing several hypotheses:

Prosodic variation hypothesis (H1): Changes
in prosodic features speech rate and vocal effort
influence the perceived politeness and compliance
rates of requests. Faster speech rate and higher
vocal effort are predicted to enhance perceived po-
liteness and likelihood of compliance.

Gender perception hypothesis (H2): The gen-
der perception of a TTS voice (male, female, or
gender-ambiguous) mediates the effect of prosodic
variations on politeness and compliance.

Request type hypothesis (H3): Listener re-
sponses are influenced by the interaction between
prosodic features and the type of request: permis-
sion versus action requests.

5.2 Stimuli

We designed 8 indirect requests that are formu-
lated to be considerate of the listener’s capacity
to grant them, possibly at a minor inconvenience,
yet also allowing room for a polite refusal. All
sentences are similar in length and they all con-
tain politeness markers that express a positive face
and attempt to mitigate the controlling the threat to
autonomy expressed by the utterance (e.g.: would
you mind, can I please). Whilst slight differences

https://github.com/evaszekely/ambiguous
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Figure 1: An example of the So-to-Speak interface,
adapted to display gender-ambiguity ratings on a color
gradient (green = female, purple = male) and automatic
evaluation of naturalness MOS on a scale of 1-5. On
the axes x and y, the percentage of respectively the
male and female speaker embedding input is displayed.
Samples play upon clicking on a cell. Moving the bar
on top updates the grid to display a new set of samples
corresponding to the setting. Step size and feature range
are adjustable. In this example, speech rate is set to fast,
speaker embedding and energy input vary.

in the verbal formulations might impact the will-
ingness of the listener to comply, the decision to
vary the types of politeness formulas is driven by
our goal to avoid experimental monotony and to
realistically reflect the variation in everyday speech.
We included two types of requests, 4 sentences in
each: Permission Requests: requests that seek au-
thorisation or consent to perform an action. Action
Requests: requests that involve asking for a particu-
lar service to be provided. The sentences included
in the experiment are listed in Table 1.

Stimuli were created using an adaptation of
the So-to-Speak interface (Székely et al., 2023b),
which is an open source exploratory platform de-
signed to help researchers interact with multi-
dimensionally controllable TTS systems2. The
interface enables the synthesis and playback of
hundreds of samples simultaneously, displayed on
an interactive grid, varying both low level prosodic

2https://github.com/evaszekely/So_To_Speak

Table 1: Sentences synthesised for the experiment

Permission Requests

Is it ok if I switch off these lights?
Would you mind if I opened the windows?
Do you mind if I adjust the thermostat?
Can I please take down these posters?

Action Requests

Would you please turn down the music?
Would you mind changing the channel?
Could you please turn off the air conditioning?
Do you mind closing the curtains?

features and high level style controls. Automatic es-
timates of naturalness Mean Opinion Scores (MOS)
(Huang et al., 2022) are presented for each sam-
ple. For this work, we created an adaptation of the
interface where the output of an automatic gender
classifier (Rizhinashvili et al., 2022) is displayed
on a color gradient. Figure 1 shows an example of
the interface.

For the speech rate feature, two settings were
chosen: fast and normal, using normalised speech
rate values from the corpora, where fast is defined
as 2 std higher than the mean. To create stimuli
displaying different levels of vocal effort, three
settings, low, medium and high were synthesised,
using normalised values of the energy feature, as
described in Section 4. Note that because of the
corpus-driven approach to prosody control, these
input features impact other characteristics in the
speech samples as well, such as the increased pres-
ence of reduced articulation in fast speech rate, and
higher f0 and more pronounced emphasis patterns
in high energy settings. For the three gender types,
three different speaker embeddings were used as
input to the multi-speaker model: male, female,
and gender-ambiguous, amounting to a total of 144
speech samples.

To verify the stimuli, we used three objective
measures: Gender-ambiguity was automatically
evaluated using a gender-classifier first described
by Rizhinashvili et al. (2022) and adapted by
Székely et al. (2023a) trained on the LibriTTS
dataset (Zen et al., 2019). Additionally, all samples
were evaluated through an automatic MOS rating
introduced by Huang et al. (2022) which has been
shown to correlate highly with perceptual ratings
of naturalness. This test ensured that all stimuli had
a minimum of 4.5 MOS rating. A third test was

https://github.com/evaszekely/So_To_Speak
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carried out to ensure that speech rate and energy
features are indeed significantly different across
conditions. This test was deemed necessary be-
cause of the way the prosody-control in the TTS
architecture is designed, the features are not explic-
itly modified, rather they are an input to the TTS
model. For this reason, we validate with acoustic
measurements on the samples, that the output of
the TTS reflected the change in input values. The
value ranges measured on speech rate and energy
when these are varied in the inputs for the different
settings are significantly different. This was further
confirmed by a series of one-sided paired t-tests
over stimuli between each combination of settings
(all p<0.01). The measurements of speech rate, en-
ergy and f0 are found in Appendix A. Note that
these values are specific to the individual speakers’
own register, as represented in the training data. As
such, they should not be used as independent refer-
ences. The audio samples are available online3.

5.3 Experiment 1: politeness ratings
In order to not prime participants into specific be-
havior patterns regarding politeness and compli-
ance, we conducted separate experiments concern-
ing these two aspects. The first experiment was
specifically designed to investigate how variations
in prosody influence perceptions of politeness. This
experiment sought to isolate politeness as variable,
assessing its effects through a structured rating sys-
tem. Stimuli were presented one per trial, listeners
were asked to rate “How polite does this request
sound to you?” on a scale of 1-5 (where 1 = very
impolite, 2 = impolite, 3 = neutral, 4 = polite, 5
= very polite). To avoid any bias that might arise
from participants recognising the experiment’s fo-
cus on potential gender differences, each gender
type (male, female, and gender-ambiguous) was
rated by a separate group.

5.4 Experiment 2: request compliance
The goal of this experiment was to determine how
different levels of speech rate and vocal effort (in-
creased pitch and energy) contribute to conveying
a tone of voice which makes it more likely to result
in an indirect request being granted. The situational
context presented to the participants was the fol-
lowing: “Imagine that each request causes you a
minor inconvenience—for example, if asked to open
a window, consider that you are already feeling a

3https://www.speech.kth.se/tts-demos/
sigdial2024-request

bit cold and would prefer it closed. However, de-
pending on how the request is conveyed, you might
be more inclined to accommodate the speaker if
it seems particularly important to them." Partici-
pants were presented with pairs of stimuli where
each pair consisted of the same request rendered
with different prosodic features. The task required
participants to listen to each pair and decide based
on the tone, which version they were more likely
to grant: ( (a) = A much more likely, (b) = A more
likely, (c) = both equally likely, (d) = B more likely,
(e) = B much more likely). The pairwise design
was chosen for 2 main reasons: firstly, to mitigate
the effect of the differences of lexical content and
formulations and topics among the individual sen-
tences.

To gain further insight into what aspects of the
speech samples people considered important while
listening, at the end of the experiment, partici-
pants were asked the question: “Could you tell
us what helped you make your decisions?”. The
same between-subjects design was used as in Ex-
periment 1: a different group of participants was
recruited for each gender type.

6 Results

6.1 Experiment 1: politeness ratings

This listening test was completed by 90 people, 30
in each gender condition. The experiment took on
average 10 minutes to complete and participants
were paid £12 per hour. Everyone was asked to
confirm that they were using headphones or ear-
phones while listening to the stimuli. Participants’
age ranged between 23 and 69, 45 identified as
female and 45 as male.

A linear regression analysis was performed to
evaluate the influence of speech rate, vocal effort,
type of request, and gender on the average polite-
ness rating of the various speech stimuli. For this
analysis, the request type was coded 0 for permis-
sion requests and 1 for action requests. Gender also
received an ordinal coding as this reflects the way

Table 2: Regression analysis of factors affecting polite-
ness ratings

Variable Coefficient Std. Error t-value P-value
Constant 3.2705 0.050 65.729 <0.001
VoiceGender 0.1212 0.035 3.444 0.001
RequestType -0.3950 0.057 -6.875 <0.001
SpeechRate 0.3184 0.057 5.542 <0.001
VocalEffort 0.4390 0.035 12.479 <0.001

https://www.speech.kth.se/tts-demos/ sigdial2024-request
https://www.speech.kth.se/tts-demos/ sigdial2024-request
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Figure 2: Results of the politeness rating per stimulus. Stimulus names on the left starting with P, indicate permission
requests, and stimulus names on the right, starting with S indicate action requests. Ratings range from the center of
the circle (1 = very impolite) to the edge of the circle (5 = very polite).

the TTS voices were generated: -1 for female, 0 for
ambiguous and 1 for male. The results, included in
Table 2 show that all four variables are significant
in explaining the variance in average politeness
rating. The model, based on R-squared explains
63.9% of the variance in average politeness ratings
between the stimuli.

Results of this rating experiment are illustrated
in Figure 2. Speech rate, vocal effort and gender
have an increasing impact on perceived politeness.
Action requests are rated significantly less polite
than permission requests. The result that lower
pitch and slower speeech rate is considered less po-
lite confirms the findings of Caballero et al. (2018).

6.2 Experiment 2: request compliance

90 native speakers of English, recruited through
the Prolific4 platform completed the study. Partici-
pants’ age ranged between 23 and 75, 42 identified
as female and 48 as male. Recruitment of partic-
ipants followed the same setup as in Experiment
1. The experiment took on average 18 minutes
to complete. Results of the test are in Figure 3
as the proportion of the pairs in which the stimu-
lus for that condition was preferred over another,

4app.prolific.com

excluding no-preference cases. Confidence inter-
vals are calculated based on the standard error of
the proportion of preferences and then applying
the normal distribution’s critical value to get 95%
confidence intervals. We evaluated the effect of
differences in speech rate and vocal effort between
the two samples for each voice on the individual
preference results, also controlling for participant
gender. Linear regression models were applied sep-
arately for each voice. Results in Table 3 show that
increases in both speech rate and vocal effort had a
significant and consistently positive impact on the
preference rating. The gender of the participants
did not significantly influence preference for any
of the voices.

Answers to the follow-up question about what
helped listeners make their decision revealed that
participants’ decisions were influenced by their
perceptions of politeness in the spoken requests.
Several participants indicated that a friendlier or
gentler tone made them more inclined to grant the
requests, whereas harsh or demanding tones tended
to deter compliance. This feedback highlights that,
alongside the prosodic features conveying request
importance to the speaker, the perceived politeness
- or lack thereof - conveyed through prosody is a
secondary factor in participants’ decision-making.

app.prolific.com
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Figure 3: Percentage of evaluations where a stimulus with given speech rate: fast (blues), normal (greens)) and
vocal effort: high, medium, low (darker to lighter shades) was preferred over other combinations, excluding ties.

Table 3: Regression Analysis Results for Compliance

Variable Coeff. P-Value 95% CI

Female

Intercept -0.0325 0.522 [-0.132, 0.067]
∆ Speech Rate 0.2596 <0.001 [0.143, 0.376]
∆ Vocal Effort 0.3991 <0.001 [0.354, 0.444]
Participant 0.0569 0.322 [-0.056, 0.170]

Ambiguous

Intercept -0.1206 0.046 [-0.239, -0.002]
∆ Speech Rate 0.3815 <0.001 [0.251, 0.512]
∆ Vocal Effort 0.3216 <0.001 [0.270, 0.373]
Participant -0.0451 0.473 [-0.168, 0.078]

Male

Intercept -0.0076 0.867 [-0.097, 0.082]
∆ Speech Rate 0.2480 <0.001 [0.148, 0.348]
∆ Vocal Effort 0.6213 <0.001 [0.583, 0.660]
Participant -0.0028 0.954 [-0.098, 0.092]

6.3 Influence of perceived politeness on
request compliance

Combining findings from both experiments we can
examine the impact of perceived politeness differ-
ences between paired stimuli on request compli-
ance. The average perceived politeness for each
sample from Experiment 1 is introduced as an ex-
planatory variable in the analysis of the results of
Experiment 2.

The significant results of the ordinal logistic re-
gression explaining compliance, considering main

Table 4: Significant Effects in the Combined Analysis

Variable Coeff. P-value 95% CI
∆ Speech Rate 0.2764 <0.001 [0.135, 0.418]
∆ Vocal Effort 0.3224 <0.001 [0.205, 0.440]
∆ Politeness 0.8803 <0.001 [0.671, 1.090]
∆ Proj.* Request 0.1738 0.008 [0.045, 0.303]
∆ Pol. * Request -0.3904 <0.001 [-0.605, -0.176]

and interaction effects are presented in Table 4.
Controlling for the difference in perceived polite-
ness between the stimuli, increasing speech rate or
vocal effort still have a significant positive impact
on the likelihood that a request is granted. On their
own, the request type and gender of the voice do
not show a significant effect. For action requests,
increases in vocal effort are more effective, while
the effect of politeness is more limited.

7 Discussion

One of the limitations in our study is that our ex-
periments utilised only one voice per gender. To
enhance the generalisability of our findings, fu-
ture work will explore the use of voice conver-
sion technologies to create a wider variety of stim-
uli across different gender profiles. Additionally,
while this study primarily focused on prosodic fea-
tures such as pitch, energy and speech rate, there
are numerous other features in request articulation
that warrant exploration. These include voice qual-
ity, placement of emphasis, the strategic use of
pauses, and utterance-final intonation which can
influence the perception of requests. Moreover, as
Levinson (2024) points out, utterances are unlikely
to be action-determinate by virtue of their form
alone. Experiment 2 addresses this to an extent
by presenting listeners with an imaginary scenario,
but it is important to acknowledge the inherent
limitations of controlled listening experiments in
simulating the complex dynamics of wider social
contexts. Consequently, the findings from this ex-
periment should be further evaluated in more real-
istic, interactive scenarios where deeper contextual
embeddings can be implemented.
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Reflecting the rate of technological advance-
ments, we expect to see an increasing demand for
personalised, conversational TTS to represent and
display the identity of individuals in real and vir-
tual environments. One group, individuals with
disabilities (e.g., cerebral palsy, autism, adult-onset
disorders) who rely on computer-based Augmen-
tative Communication Technologies, already use
TTS to engage in real-time spoken conversations.
The lack of pragmatically appropriate and effective
TTS to accomplish various conversational tasks,
including indirect requests, is a common critique
of commercial ACTs. Our findings specifically
show that adjustments to prosodic features such as
speech rate and vocal effort significantly impact
the perceived politeness of requests, and also affect
compliance rates. This is particularly important
for the design of TTS systems in ACTs, where ef-
fectively conveying requests in a polite manner is
essential for users with communication challenges.
Our hope is that incorporating these insights, de-
velopers can better equip conversational systems
to meet the varied communication demands of in-
dividuals, ensuring more respectful and successful
interactions across both real and virtual settings.

8 Conclusions

This study has demonstrated that the perception
of politeness significantly enhances the likelihood
of requests being granted. The effectiveness of
changing politeness through prosody is stronger
for the male voice compared to female and gender-
ambiguous voices. Additionally, higher vocal ef-
fort in action requests significantly increases the
chances of compliance, more so than in permission
requests. This highlights the significant role that
prosodic manipulation of TTS can play in enhanc-
ing the effectiveness of communicative acts within
spoken dialogue systems to accommodate diverse
user interactions more effectively.
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A Acoustic measurements on the
experimental stimuli

In the tables the output ranges are recorded of the
measured speech rate, energy and f0 levels for the
different input settings for speech rate and vocal
effort respectively. Energy and f0 are selected as
acoustic measurements as these have been demon-
strated as significant predictors of listeners’ percep-
tion of vocal effort (McKenna and Stepp, 2018).
ANOVA tests were performed for each voice to
validate the statistical difference of the output mea-
surements for the different levels of input setting.

Table 5: Speech Rate Range (syl/s) by Voice and Input
Speech Rate Level with ANOVA p-values

voice female ambiguous male

fast 4.99 - 6.77 5.30 - 7.07 5.38 - 7.29
normal 3.83 - 5.15 4.15 - 5.25 4.25 - 6.00
p-value 0.0 0.0 0.0

Table 6: f0 Range (Hz) by Voice and Input Energy Level
with ANOVA p-values

voice female ambiguous male

high 212 - 269 177 - 261 112 - 159
medium 162 - 207 139 - 178 95 - 112
low 123 - 153 104 - 137 82 - 90
p-value 0.0 0.0 0.0

Table 7: Energy Range (RMS power) by Voice and Input
Energy Level with ANOVA p-values

voice female ambiguous male

high 0.071 - 0.124 0.070 - 0.119 0.058 - 0.091
medium 0.070 - 0.127 0.067 - 0.103 0.050 - 0.080
low 0.059 - 0.094 0.057 - 0.084 0.045 - 0.070
p-value 0.00217 0.00034 0.00001
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