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Impaired hearing negatively affects speech reception with the
pure tone audiogram as the main measure for diagnostics of
hearing impairment. In [5] speech reception thresholds in noise
(SRTs) of 315 (hearing-impaired) ears were examined. Two
domains with different linear dependences of the outcome were
identified, i.e., effectively (a) listening in noise, and (b) listening
in quiet. The goal here is to predict the outcome using the
framework for auditory discrimination experiments [FADE, 4]
and the speech intelligibility index (SII). Both succeeded in
predicting the characteristic change in the slope, but over-all,
FADE was found to be more accurate than the SII. However,
both models indicated that the absolute hearing threshold is
not enough to explain impaired speech reception, and further
supra-threshold parameters need to be considered.

Summary

• Empirical SRTs measured with 315 sub-
jects using the German matrix sentence
test [2].

• Four listener groups from normal (A) to
severe hearing impaired (D), and one
group with special cases (E).

• Stationary noise masker at 65 dBSPL.
• Models: FADE and the SII.
• Only absolute hearing thresholds used for

modeling
• Empirical hearing thresholds raised by
7.5 dB for FADE based on prior study [3].

• Standard implementation of the SII [1]
used.

Methods

• Models can hear noise. The SII showed a
smoother transition between listening in
noise and listening in quiet than FADE

• FADE could predict the SRTs of all groups
of hearing-impaired including listeners
with intense slope drops in threshold at
high frequencies (group E). The SII un-
derestimate the SRTs for group E.

• FADE still had a negative bias although
the empirical hearing thresholds were
raised by 7.5 dB.

• Both models predicted SRTs within a 2 dB
margin for group A, which indicates that
they miss factors different than pure tone
threshold which contribute to differences
across normal-hearing listeners.

Discussion

• FADE can predict the speech reception thresholds of all subjects and shows an interaction between pure tone average and the noise level.
• The current performance is not satisfying, but FADE offers a promising solution towards precise predictions as it is an open-ended model.
• The accuracy of the standard measure of the absolute hearing threshold (± 5 dB) might unmask as insufficient for precise individual predictions.

Conclusion
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Group Model R2 RMSE [dB]
All SII 0.82 6.8 [5.2 8.3]

FADE 0.88 5.6 [5.2 6.0]
A SII 0.02 1.5 [1.4 1.7]

FADE 0.01 2.6 [2.4 2.8]
B SII 0.38 2.1 [1.8 2.3]

FADE 0.21 4.1 [3.9 4.3]
C SII 0.54 4.4 [4.0 4.8]

FADE 0.42 6.9 [6.2 7.6]
D SII 0.66 8.5 [7.5 9.3]

FADE 0.70 7.2 [6.2 8.1]
E SII 0.59 22.6 [12.6 30.5]

FADE 0.95 6.7 [5.7 7.9]

• FADE can predict group-specific
behavior (RMSE< 8 dB)

• SII is comparable to FADE for groups
A to D, but fails for group E
(RMSE> 22 dB)

• Best predictions for subjects with
PTA> 40 dBHL

• Failure for subjects with
PTA< 20 dBHL

• Modeled SRTs of Group A within a
small margin for both models

Results
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