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1 ) IntrOduction * 1000 trials per participant (4 target X 25 blob noises X 10 repetitions). 3 ) Results

* The data was fed to a Generalized Linear Model to get individual
* Phonetic categorization is a complex process involving the detection estimates of /5;and /3, (participant's weights on cue 1 and cue 2.) T P + o + AR B
and combination of multiple acoustic cues [1, 2]. For example, the stimulus for trial oy b bt a H + 1 2 |
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(target + blob noise) phoneme

discrimination of /da/ and /ga/ in noise relies on (at least) two cues [2]:
- a primary cue (cue 1) on the 2" and 3" formant onsets
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- a secondary cue (cue 2) on the 1%t formant onset > . {1 (‘da’)
% l 0('ga’) =N 05 4 05
* Understanding how human listeners use such cues and how these £ | W*HHHH H MMM H , +
perceptual strategies are impacted by hearing loss is an important step o*'*""" AN I R RN T L I TP T I T 0
toward designing more effective speech-processing algorithms for Estin;,?tion of e
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hearing-impaired (HI) or normal-hearing (NH) individuals [3]. 134007 e |— (W< E ~ IH ) \ ) * \ * ‘ ] )
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* |n particular, supra-threshold deficits are known to affect the weighting § 3 |- Lo <— 52ty M * * ” ARV B RN R ENRN g Uﬁ ﬂ \ H 1 2 *
strategies and the use of speech cues, and may explain why HI listeners : N TN E T TN ST T TR NN TE R
often gain limited benefit from a hearing aid [4,5]. | = ° e : =08 2To=E"S = =
& 5 [ ’ ] P(ry=1) =¢(B1-Wll; + By WI2; + B12- WIL; - WI2; + ay,) i participant gr;:up *
* Here, we measured the sensitivity of listeners to cue 1 and cue 2 in a Estimated vales f o O B e P e e
. . . . ThIS 3 roaCh was used in three roups Of |iStenerS: stimatea vaiues jor parameters pq an 20 e inawiauail (le ana group (rig eveis, wi (0
/da/'/ga/ Categorization task. Using this mEthOdz WE compared the PP I-h . _ g P credible intervals. The lower panel shows the values of the log sensitivity ratio log(f1/[>)
weighting strategies of NH and HlI listeners for consonant discrimination - 17 normal-hearing (NH) partlupa_n-ts o o o o
N oice participants with high-frequency loss * Large within-groups and between-groups variability in the weightings
- 15 hearing-impaired (HI flat) participants with approximately flat loss of the two cues.
- | HI G inant * log sensitivity ratio log(f1/[>): relative importance of cue 1 and cue 2
* For a articipants . .. . . .
P P ’ JH4_ Vv o2 Pl AR CL_MD _LF PN in the decision, irrespective of the influence of other factors such as

2. Methods ity was restoredwith (151 577 % 5 5 %)L B

a simulated hearing aid

* The variability in the individual weights comes mostly from internal

* Blob noise: white noise with an additional bump of noise enhancing INAL-R  algorithm,  fitted — e S B ] NH noise (not from an individual inability to make use of one particular cue)

' i i i individually). N = B et v B el . . . -
onefof the acodustlc cues - a noise that shifts perception from da to ga y) l } {} l (N=17) . relied slightly less heavily on cue 1 (relative to
(or from ga to da). * The weights WEre cue 2), compared to NH individuals, even though their hearing loss was
* By varying the energy of the blob and measuring the proportion of estimated at the individual — ifi-?-f: s pass //// ] corrected through amplification.
confusions, we can estimate the sensitivity of a listener to the and group level through a - —| & — =
corresponding cue. Bayesian hierarchical GLM. D
* Joint measurement of the weightings of two separate cues in the = =2 =2 | || = S P 4 COHCIU.SIOHS
phonetic decision - 2-dimensional /da/-/ga/ continuum with 5 levels
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per dimension, totalling 25 blob noise configurations. . 4 for all sorticioant lj/”J ’J — | Lz J :;-;;'}_'.ZT.J t‘“-’f_: | 1. The blob noise method allows the experimenter to measure the
ata measure or all participants | == |=" | |==| || |——] |7 =l . . . . . .
« ga blob » « da blob » (dots) and predictions of the model == ' weighting strategies of listeners or groups of listeners engaged in natural
“alda” + (lines), averaged across targets. The A 22 & T . a1 flat speech categorization in noise.
el (AEhaE » ,_ . proportion of ‘da’ answer is plotted asa ¢ | —| |— ] = || [ 8 d . o o .
R : function of cue 2 level, with cue 1 level &£ 3 (N=15) 2. We observed a large inter-individual variability in the absolute values
A e as a parameter (shade of blue). e of the weights, mostly due to internal noise.
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