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Notches in sentence spectra bias subsequent phoneme categorization
Christian E. Stilp (christian.stilp@louisville.edu)

‘When spectral properties differ between earlier (context) and later
(target) sounds, categorization of later sounds becomes biased through
spectral contrast effects (SCEs; e.g., Ladefoged & Broadbent, 1957).

Holt and Lotto (2002) and Kluender et al. (2003) proposed that SCEs
were related to auditory enhancement effects (EEs; e.g., Schouten,
1940; Viemeister, 1980), where removal and reintroduction of a
frequency component makes it more perceptually prominent.

SCE:s and EEs both demonstrate enhanced processing of spectral
changes over time, but have been studied separately. Here we report
SCE:s and EE:s in speech perception using the same set of materials.
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EXPERIMENT 1: VOWELS
Contrast & Enhancement Effects

Low-F, passband (100-400 Hz)

Mean SCE = 0.66 steps.

EXPERIMENT 2: VOWELS
Enhancement Effects from Variable-Depth Notches

Sentence long-term spectrum with

low-F, / high-F, notches r=0.91,p=0.087
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DISCUSSION

« Passbands from context sentences produce SCEs (Experiment 1);
stopband (Experiment 1) and notch filtering of context sentences
produce EEs in the complementary direction (Experiments 2, 3).
This replicates and extends work by Summerfield ez al. (1984;
1987), as longer, more acoustically variable contexts produced EEs
in both vowel and consonant categorization.

« EE magnitudes in vowel categorization (Experiment 2) were not
strongly linearly related to notch depth. This is unlike Stilp &
Alexander (2016), where SCEs were highly linearly related to the +5
to +20 dB filter gains used to add spectral peaks to the context
sentence. Both studies used the same FIR filters but differed in gain

(attenuation vs. amplification).
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In Experiment 1, listeners categorized vowels (/1/-/¢/) or consonants (/d/- < PR
/g/) following sentences processed by bandpass filters (predicted to Time : 0

produce SCEs) or bandstop filters (predicted to produce EEs).

« EE magnitudes in consonant categorization (Experiment 3) were

s strongly linearly related to notch depth. In fact, effect magnitudes
were extremely similar to SCE magnitudes in Stilp & Assgari (2017)
following sentences with +5 to +20 dB spectral peaks. Again, studies
used the same FIR filters but differed in attenuation / amplification.
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Mean EE = 0.88 steps

In Experiments 2 and 3, listeners categorized phonemes following
sentences with spectral notches of varying depths. This tested whether
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