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The Role of Creaky Voice in Turn
Taking and the Perception of Speaker
Stance: Experiments Using
Controllable TTS
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Contributions

* Annotated a publicly available spontaneous speech corpus for creaky voice
(vocal fry) using two creak annotation tools

* Modified Tacotron 2 with a creak embedding to learn the distribution of
creaky voice resulting in the possibility of modifying the amount of creaky
phonation at synthesis

» Performed two subjective listening tests comparing non-experts’ perception
of non-positional or positional creak with modal phonation for the perception
of certainty, valence, sarcasm, and turn finality
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Introduction

Advancements in generative modelling have improved text-to-speech (TTS)

Possibility to use spontaneous data
» Reflects the intricacies of human-human conversation and is less uniform than read-speech
« Contains speech phenomena absent from read-speech: repetitions, fillers (Szekely et al., 2019)
 Has a greater prosodic range than read speech (Lameris, 2023a)
« Used for the synthesis of non-modal voice quality (Lameris, 2023b)
« Can be combined with control over prosody to create stimuli (e.g., Szekely et al., (2019))

Why synthesize non-modal voice quality (esp. creaky voice):
« Used used to convey pragmatic and paralinguistic information (Campbell and Mokhtari, 2003)
 Creaky voice can signal a turn yield (Laver, 1980; Wtodarczak & Heldner, 2022)

« Useful for dialogue systems
Need for understanding before implementation in dialogue systems



Background

* Properties of creaky voice
* Low often irregular F
 Articulated with a constricted glottis and low glottal airflow
* Individual pulses of the vocal folds audible (Keating et al., 2015)
* Functions of creaky voice
 Positional and non-positional (Lee, 2015)

» Perception of creaky voice

* Complex picture
 Yuasa (2010): Urban and professional

 Ligon et al. (2019) vain and unitinerested, but also sophisticated
and cool

« Uncertain (Lee, 2015), Negative (Gobl & Ni Chasaide, 2003),
Sarcastic (Fénagy, 1981), Turn-yielding cue (Wtodarczak &
Heldner, 2022)

* Synthesis of creaky voice
« Neural TTS: Lameris et al. (2023b) — only expert listeners
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AptSpeech: Open-source multimodal
English-language dataset Kontogiorgos et
al. (2018)

One mediator — two participants, shared
living situation

Interior decorate a room on a GUI
Extracted speech data from mediator
« Lameris et al. (2023¢c) 5h40m

Transcribed with tokens for breaths, filled
pauses, silent pauses

Supplemented with Arctic sentences (read
speech ) — 2h 26 minutes

Annotated for creaky phonation

Still from the recording setup in Kontogiorgos
et al. (2018)
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Data annotation

* Word-level creak percentage

» Automatic creak detection tools
« DeepFry (Chernyak et al., 2022)
« Creapy (Paierl et al., 2023)
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Architecture

Encoder-decoder architecture based on Tacotron 2 (Shen et
al., 2016)

8-dimensional style embedding (conversational or read)

Initialized on a read-speech TTS model trained for 70k
iterations with style embedding

Creak embedding

Finetuned for 30k iterations on 4 NVIDIA GeForce RTX 3090
12 GB GPUs w/ batch size 28

Finetuned HiFiGAN vocoder (Kong et al., 2020)

Synthesized mel-spectrogram
Decoder

T Autoregression
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Experimental setup

« Synthesized 20 stimuli for each phonation type (modal, positional, non-positional)

* Objective creak analysis
« Ran CreaPy on synthesized stimuli

* Two subjective listening tests

« Seven point likert scale:
» Certainty, Valence, Sacasm, turn-yield

* Non-positional creak
* Introductory sentence followed after 200ms by possibly creaky sentence

* Ambiguity in terms of sarcasm

» Positional creak
* Introductory sentence followed after 200ms by possibly creaky sentence

«  Ambiguity in terms of turn hold/yield
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« Objective evaluation — significantly different (ANOVA with post-hoc Tukey)

Creak percentage

No creak 0.04+0.03
Positional creak 0.09+0.06
Non-positional creak  0.13+0.08

* Subjective evaluation

Certainty 5 Certainty 5
Valence 4 4 Valence 5 4
Sarcasm 4 4 Sarcasm 2 2
Turn finality 6 6 Turn finality 6 6

« Bold indicates a significantly higher rating



Discussion

* Non-positional creak
* Less certain and lower valence

- Corresponds to “bored resignation” (Laver, 1976) lower happiness, interest (Gobl & Ni Chasaide, 2003)

> At odds with “authoritative stance” (Ward, 2006; Lefkowitz & Sikoli, 2007)
— Speaker uses creaky voice as a hedge and as self-directed speech

 No difference for sarcasm
- Findings from Yang (2021): similar prosodic correlates to creak
- Not a salient cue for sarcasm

* More turn final
- Wiodarczak & Heldner (2023) turn-final also in broader temporal domains

* Positional creak

* More turn final
- In line with Wtodarczak & Heldner (2022, 2023)
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Conclusion

« Automatically annotated speech data from a publicly available multimodal
corpus for creaky voice

* Modified Tacotron 2 with a creak embedding, allowing the modulation of
creaky voice at synthesis

» Performed two subjective listening tests with non-expert participants in
which non-positional creaky voice was rated as less certain, less positive and
both non-positional creak and positional creak were rated as more turn final

* Future work: sarcasm and creak, creak and gender
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