Perception of voice gender in children’s voices by cochlear implant users
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o .
A i £ VO d £ (75, z gender correct than [N H listeners for female talkers - For IN I listeners, scaling both cues did not flip VGP of older male talkers — may need
= ACOUStIC cues of voice gender | | §_ T = Listeners answered male for many older females in to investigate modifying other acoustic cues (e.g., properties of the voicing source)
= Acoustic cue manipulation paradigms can reveal Whlch cues listeners use [2, 5, 9] 5 0.501 3 Unswapped - Utilize more advanced acoustic simulations of Cls to address VO - (1 discrepancies
» Fundamental frequency (F0) and formant frgquenmes (FEs) are key [3) ® = Across talker age, talker gender, and experiment, scaling = Statistical modeling of link between acoustic properties and VGP/age perception
« However, FO and FFs are not the only cues listeners use |2, 9] 0.25 FO had larger effect than scaling FFs
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5 150 - Type: Multilevel logistic (GLRM) model Question: How did listeners perform in {vonre U . UA9: Estimation Erer\r( . e o Question: How was VGP affected when listeners
. . , I ears Under ears Under ears Over ears Over _ : 2
> I T | . Predictors: Talker age, talker gender, age estimation error, the Unswapped condition when they 5 under- or overestimated the age of the talker
5 7 9 11 13 15 17 5 7 9 11 13 15 17 : " : : : ' ' ? > U
Talker Age (years) acoustic cue condition, experiment (and interactions) identified talker age accurately 5 .,
o . . e . o . o o o
. . « Implementation: Implemented via Ime4 package in R Aeoisiic Cue Condit O _ Figure 6: Predicted change in proportion
Figure 1: Mean F0, geometric mean of first three formants (GMFF) - Correct voice gender responses coded with a 1 and incorrect COUSLIJC -e Ondl o g 00 D gender correct at different levels of age
Values averaged across talkers and tokens within each gender. Error bars show =1 responses with a 0 1.00- OHERPE 80t . estimation error, Unswapped
g ' o - =2 : : : :
standard error of the mean. Outcgme Varlz}ble was denoted (1), for the i-th measurement =-0.2 2 Plotted relative to baseline in Figure 5. Each
from listener j to a stimulus spoken by talker £ 0.75- § 03 L —NH , , ,
« Task: Participants listened to isolated syllables presented in randomized order . Intercepts were allowed to vary between listeners and talkers oo 5 0-2 g e panel shows a different combination of age
: : _ ' ' . Q 2 o 2 estimation error and talker gender. Line color
and made two Tesponses: (1) V01.ce G.ender (two-alternative forced choice) and logit (1) = XiimB +uj+vi | wj ~ N(0,02), v ~ N(0,02) = 3 . ® st | gend
(2) Age (continuous scale, graphical slider, range: 5 — 18 years) © 0.25; 5 S T indicates listener group. Impossible combos of age
i S 5 O 00 3 estimation error and talker age are not shown.
Model Analysis 2 o o -\ S -0 > Underestimat;i f older female talkers linked t
. .l O 1.00- - = = Underestimating age of older female talkers linked to
« Acoustic Cue Conditions: STRAIGHT vocoder [6] used to scale FO = % ~Cl S 4. VOP errors ° 1
: S e = o
contours and/ or F'E contours to opposite-sex averages at each talker age level Questions: To what extent did particular listeners make correct 507 . o3 - = Overestimating age of younger male talkers linked to
. . 2 5 7 9 11131517 5 7 9 11131517 5 7 9 11 131517 5 7 9 11 13 15 17 ap
Unswapped Original FO and FFs voice gender responses? To what extent was the voice gender of & 0501 Talker Age (years) VGP errors
FF Swapped  Original FO, scaled FFs particular talkers correctly identified? 0 5.
FO Swapped Scaled FO, original FFs |
FOFF Swapped Scaled FO and FFs o, SIS JEILcEl 0-00 T e Acoustic Cue Condition Question: How was VGP affected by different
o Talker Age (years) S E0EE =0 SEace HUHE SiiElIee acoustic cue conditions?
- Experiments: E m '
= o 0.57
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sgl i; ;(ﬁlmzl iearltrég (dNH)tad;ﬂts P £ Figure 5: Predicted proportion S . Figure 7: Predicted change in
adults attendaln O LoIlle vocoder SI1IT1U1a 01011 O 3 o UU . 5 5
5 = | WH@ T gender correct given perfect age 2 proportion gender correct in different
S ACI HE o e w S RN L estimation, Unswapped B 0 ) acoustic cue conditions
&8 G Panels and line color indicate the same as S o ' e T
Age Of implantation (L/R) 53/55 65/64 57/56 57/@ 52/@ g . . . g E PlOtted relatl\/e tO basehne 11 Flgure 5 Panels
Age of hearing loss (L/R) 30/30 52/52 0/0  2/2 1/1 = -2 in Figures 2 and 3. Intercepts for listener = o -N5 and line color indicate the same as in Figures 2
Device type (L/R) N6/N6 N5/N5 N5/N5 Naida/@ N6/( and talker were selected to be zero (i.e., % 0> = " and 3. Here, age estimation error is fixed at 0
Figure 4: Median estimates of random intercepts for predictions here correspond to "average' 2. years.
« Other Details: talkers and listeners talkers and listeners). © = Swapping both cues usually had larger effect than
- NH and VO listeners completed one condition each Error bars indicate £2 standard deviations. Grey intervals indi- = Listeners made more correct responses to older £ 05 swapping one cue for N H listeners
- C1 users completed a reduced set including all 4 conditions using only best implanted ear cate intersection with 0. talker§ and male ta.lkers | | S = Swapping both cues often had similar effect to swapping
= 8 channel tone vocoder implemented according to specifications in 4], 160 Hz envelope cutoft - More variation explained by talker than listener intercepts = Constitutes a baseline for comparisons in ol e e e only F0 for VO and C1 listeners
= Stimuli presented monaurally over headphones (NH listeners) or in free field (CI listeners) Figures 6 and 7 > L s B 8 I r s r 9 s b
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