Exploiting the Ganong effect to probe for
phonetic uncertainty resulting from hearing loss
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INTRODUCTION

When the speech signal is degraded, listeners need to guess certain
phonemes and words they missed in the conversation.

The speech signal becomes compromised

when a person has hearing loss or uses a cochlear implant.

In this study we are studying the tendency to resolve phonetic ambiguities
using experience (lexical bias) rather than your ears (the signal)
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METHODS

PARTICIPANTS: 32 young listeners with normal hearing (ages 18 —34 y)

5 listeners with cochlear implants (ages 55-75 y)
STIMULI: Three 7-step speech continua where spectral phonetic cues vary by speed:

Slow: /ee/ vs /a/ Medium: /s/ vs /[/ Fast: /b/ vs /q/

¢ If the word ends in /t/,
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The space between dashed and
solid lines reflects the influence
of lexical bias.

If dashed line is higher than solid line,
listener shows bias to hear phoneme as
sound that makes a real word
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How can we use this?

When speech sounds are ambiguous, we rely more heavily on our lexical knowledge

This situation is probably very common for people with hearing loss

Hypothesis: Degrading speech stimuli as if listening with a hearing loss or
cochlear implant, should render the speech more ambiguous, thus yielding an
increased reliance on top-down processing, seen as an increased “Ganong effect”.

(A) 24 channels & (B) 8 channels

Low-pass filtered speech
mimicking high-frequency hearing loss.
(C) mild-moderate (Sloping 15 dB per
octave starting from 1 kHz),

(D) moderate-severe (25 dB/octave)
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Extra details of response shift and slope

The simulated mild-moderate hearing loss removes some high-frequency
energy, making /s/ sound like /[/ (mild shift to the right)

The moderate-severe hearing loss removes so much high frequency
information that listeners seem to no longer judge spectral shape in the
same way; they perceive /s/ more often (centered function) are less reliable

(shallower slope), and rely on lexical knowledge (Ganong effect)

with faster phonetic contrasts
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CONCLUSIONS

Phonetic perception is informed by lexicon knowledge (the same sound is perceived differently depending on lexical status)
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