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Speakers matter more than listeners in sound identification accuracy

PURPOSE RESULTS DISCUSSION

Theoretical context:

Communication relies on language: a hierarchical system operating on
discrete units (e.g., phonemes) transmitted through speech production
and perception systems'. While many factors influence the decoding
accuracy, their relative contributions are not clear.

Speakers articulate speech sounds along a continuum of clarity (H&H
theory) modulated by communicative constraints?, e.g., syllable final
sounds are more reduced and less accurately identified than syllable
initial>*. Listeners identify sounds using both acoustic
and Iinguisticinformation. Sounds vary in their frequency
in lexicon (/t/ is more common than /h/) and their acoustic salience.

Research question:
What are the relative contributions of listeners, speakers, and
phonology to the variability in sound identification accuracy?

METHODS
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Linguistic factors:
Sound frequency®, context prominence?®, stress’
effects aligned with previous literature

Triple inference:

Statistically robust and feasible with only 43
participants to disentangle language, speaker,
and listener effects

Ecological validity:
Multiple speakers make the task difficult enough
so that noise is not needed

Future directions:
What articulatory factors (e.g., rate, amount of
reduction) contribute to identification/intelligibility?

Clinical significance:
The results support a hierarchical approach to
Intelligibility interventions®
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Speech materials:

- 21 native English speakers read 308 phonetically rich words®

- 384 triphones were extracted resulting in 8,064 audio clips

Listening task:

- 22 native English listeners each transcribed =745 audio clips based
on a random Latin square design resulting in 16,408 transcriptions

Accuracy analysis:

- transcriptions were manually compared to the target sounds

Statistical analysis:

- mixed effects logistic regression (Ime4 in R)

- fixed effects: sound frequency (5 levels); context prominence;
stress, number of phonemes

- random effects: speaker, listener, triphone

CLAIM: LANG

Random effects:

- o(listeners) =0.15 (10%)
- o(speakers) =0.28 (18%)
- o(triphones) =1.12 (72%)

Interpretation:

- Listener variability is smaller
than speaker variability

- Variability of the triphones was
largest although none of the
fixed effects were related to the
participants

- 0(X) could be interpreted as a
likelihood for a communication
breakdown to be due to X

Top-down/predictability effects

- More frequent sounds are
identified more accurately

- high and medium frequency
groups equally well identified

IBottom-upIarticuIatory effects

- Speech sounds in shorter words,
stressed syllables, or prominent
positions (pre-vocalic/word initial)
are identified more accurately

- Higher identification accuracy
could be due to slower/clearer
speech
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LNERABLE COMPONENT IN THE SPEECH CHAIN!




