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Supplementary Fig. 1: Data-analysis framework. We analyse the model-based prediction
of fMRI and behavioural data with a distance-based approach extending representational
similarity analysis (RSA) within a cross-validated variance partitioning framework. The
coefficients of a general linear model (GLM) predicting training-set behaviour/fMRI distances
are applied to the test-set model distances. The generalization of the training-step 3 coefficients
to the test data yields a prediction for the test-set behaviour/fMRI distances, whose departure
from the observed test-set behaviour/fMRI distances is measured with the cross-validated
R-squared (R2,) statistic. The red asterisk marks the step involving a weight/parameter
optimization (training step). No weight or parameter was optimized to measure/compute the
analysed distances, or during the testing step. OLS = ordinary least squares; SSE = sum of
squared errors; SST = total sum of squares.
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Supplementary Fig. 2: Visualizing acoustic, semantic and DNN models of natural

sound representation. Metric multidimensional scaling (MDS) performed on the standard-
ized distance averaged across all model components (e.g., all layer-specific distances for the
Yamnet network). All MDS solutions were Procrustes-rotated to the metric MDS fit to the
average pSTG distance (N dimensions considered = 60; only translation and rotation consid-
ered). For each MDS solution, we also show the ranked dissimilarity matrix.
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Supplementary Fig. 3: Visualizing acoustic-to-semantic representations in the brain.
A. Metric multidimensional scaling (MDS) of training-set fMRI distances averaged across
cross-validation folds and participants (HG = Heschl’s gyrus; PT = planum temporale; PP =
planum polare; m/p/aSTG = middle/posterior/anterior superior temporal gyrus). The MDS
representations for each ROI were Procrustes rotated to the metric MDS of between-stimulus
distances in pSTG. For each MDS solution, we also show the ranked dissimilarity matrix. B.
R2, for each of the components of the category model. Colours = across-CV distributions,
with corresponding box plot (centre = median; lower/upper box limits = 1st/3rd quartile).
Dark grey = permutation distribution of the median of the training-set R2, across CV folds.
Larger R2,, values denote greater similarity of the category exemplars relative to the cloud of
the rest of the sound stimuli within the representational space. See Supplementary Table 16,
for numerical results. N fMRI participants = 5.
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Supplementary Fig. 4: Acoustic and semantic representations in behaviour: model-
by-model analysis. Coloured distributions = plugin distribution of R2,, across CV folds (and
corresponding box-plot : centre = median; lower /upper box limits = 1st/3rd quartile; bottom/-
top whisker = data within 1.5 interquartile ranges from 1st and 3rd quartiles, respectively);
dark grey = cross-CV fold median of the permutation results; orange = noise ceiling (dashed
line = median noise-ceiling across CV folds. N sound or word dissimilarity participants = 20.
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Supplementary Fig. 5: Acoustic and semantic representations in all fMRI ROls:
variance partitioning analysis, speech stimuli included. Full = all models together; Aco
= acoustic models; Sem = semantic models; DNN = sound-to-event deep neural networks; u
= unique predictive variance component; ¢ = common predictive variance component; cAll =
predictive variance component common to the acoustic, semantic, and DNN models). Coloured
distributions = plugin distribution of R2, across CV folds (and corresponding box-plot : centre
= median; lower /upper box limits = 1st/3rd quartile; bottom/top whisker = data within 1.5
interquartile ranges from 1st and 3rd quartiles, respectively); dark grey = cross-CV fold median
of the permutation results; orange = noise ceiling (dashed line = median noise-ceiling across
CV folds. HG = Heschl’s gyrus; PT = planum temporale’ PP = planum polare; p/m/aSTG
= posterior, mid or anterior portion of the superior temporal gyrus. N fMRI participants = 5.
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Supplementary Fig. 6: Acoustic and semantic representations in all fMRI ROIs:
model-by-model analysis, speech stimuli included. Coloured distributions = plugin dis-
tribution of R2,, across CV folds (and corresponding box-plot : centre = median; lower/upper
box limits = 1st/3rd quartile; bottom/top whisker = data within 1.5 interquartile ranges from
1st and 3rd quartiles, respectively); dark grey = cross-CV fold median of the permutation
results; orange = noise ceiling (dashed line = median noise-ceiling across CV folds. HG =
Heschl’s gyrus; PT = planum temporale’ PP = planum polare; p/m/aSTG = posterior, mid
or anterior portion of the superior temporal gyrus. N fMRI participants = 5.
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Supplementary Fig. 7: Acoustic and semantic representations in all fMRI ROls:
variance partitioning analysis, speech stimuli excluded. Full = all models together; Aco
= acoustic models; Sem = semantic models; DNN = sound-to-event deep neural networks; u
= unique predictive variance component; ¢ = common predictive variance component; cAll =
predictive variance component common to the acoustic, semantic, and DNN models). Coloured
distributions = plugin distribution of R2, across CV folds (and corresponding box-plot : centre
= median; lower /upper box limits = 1st/3rd quartile; bottom/top whisker = data within 1.5
interquartile ranges from 1st and 3rd quartiles, respectively); dark grey = cross-CV fold median
of the permutation results; orange = noise ceiling (dashed line = median noise-ceiling across
CV folds. HG = Heschl’s gyrus; PT = planum temporale’ PP = planum polare; p/m/aSTG
= posterior, mid or anterior portion of the superior temporal gyrus. N fMRI participants = 5.



HG PT PP
0.15 0.15 0.15

0.4 0.1 0.4 ?
0,05 a ffffffffffffff 1 7$ — - ! N - Y
‘

ov

Al
A
]
t
¥
»9
RZ

0.1 -0.1 -0.1
O & D @ f R @KL D> S SO O& D @ @R @& DS SO O & D @D @D DS SO
2 X F & P CHNCRRCORRCNS 2 & X & EMFCANTR RN 2 & X F G %G s @
NS S ﬁ\"o@@ & &S »‘9\@\ Fe *‘\\Oox"’@ & fN S 0@9\4@\ S i"oﬂ’@ &
o3 ¥ e ) oy ¥ @ & ox Yo &
Ky 9 [) Y
pSTG mSTG asSTG
0.2 0.2 0.2
0.15 0.15 0.15

0.05 -0.05 0.05
0.1 ’ R N 0.1 - < N 0.1 p R
O KL o @ & R N TP MY O L o @& 2 DS & O O &L » @ @ @ K DD & O
F L T S GE LS F T o S FE F SIS P a? € of F S F T FGE T F N S
< G ST TP e & WGP ST T FS @ S WGP oo “F e
@ v e 5 ¢ ¥ @ e [¢) W e
[©) * [©) < [©) S

Supplementary Fig. 8: Acoustic and semantic representations in all fMRI ROlIs:
model-by-model analysis, speech stimuli excluded. Coloured distributions = plugin
distribution of R2,, across CV folds (and corresponding box-plot : centre = median; lower /up-
per box limits = 1st/3rd quartile; bottom/top whisker = data within 1.5 interquartile ranges
from 1st and 3rd quartiles, respectively); dark grey = cross-CV fold median of the permuta-
tion results; orange = noise ceiling (dashed line = median noise-ceiling across CV folds. HG =
Heschl’s gyrus; PT = planum temporale’ PP = planum polare; p/m/aSTG = posterior, mid
or anterior portion of the superior temporal gyrus. N fMRI participants = 5.
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Supplementary Fig. 9: Layer-by-layer analysis of DNN representation in perceived
sound dissimilarity and fMRI data. Coloured distributions = plugin distribution of
R2, across CV folds (and corresponding box-plot : centre = median; lower /upper box limits =
1st/3rd quartile; bottom/top whisker = data within 1.5 interquartile ranges from 1st and 3rd
quartiles, respectively); dark grey = cross-CV fold median of the permutation results. HG =
Heschl’s gyrus; PT = planum temporale’ PP = planum polare; p/m/aSTG = posterior, mid
or anterior portion of the superior temporal gyrus. N sound dissimilarity and fMRI partici-
pants = 20 and 5, respectively.
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Supplementary Fig. 10: Layer-cumulative analysis of DNIN representation in per-
ceived sound dissimilarity and fMRI data. Arrows and bold fonts on the x-axis labels
indicate the top DNN layer for which we observed a significant improvement in the predictive
power when the layer is added to all previous layers (p < 0.05, one-sided, adjusted for mul-
tiple comparisons across same-DNN layers and fMRI ROIs). Coloured distributions = plugin
distribution of R2,, across CV folds (and corresponding box-plot : centre = median; lower /up-
per box limits = 1st/3rd quartile; bottom/top whisker = data within 1.5 interquartile ranges
from 1st and 3rd quartiles, respectively); dark grey = cross-CV fold median of the permuta-
tion results. HG = Heschl’s gyrus; PT = planum temporale’ PP = planum polare; p/m/aSTG
= posterior, mid or anterior portion of the superior temporal gyrus. N sound dissimilarity and
fMRI participants = 20 and 5, respectively.
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Supplementary Fig. 11: Prediction of behavioural data from 7T DNN-weighted
fMRI data (speech fMRI stimuli excluded). Left panel: perceived sound dissimilar-
ity task. Right panel: perceived word dissimilarity task. Cyan = plugin distribution of R2,
across CV folds, each with a corresponding box-plot (centre = median; lower/upper box lim-
its = 1st/3rd quartile; bottom/top whisker = data within 1.5 interquartile ranges from 1st
and 3rd quartiles, respectively); dark grey = cross-CV fold median of the permutation anal-
yses; dashed line = 2/5 (40%) of across-fold median noise-ceiling R2,,. HG = Heschl’s gyrus;
PT = planum temporale; PP = planum polare; m/p/aSTG = mid/posterior/anterior supe-
rior temporal gyrus. Unique = unique behaviour-predictive variance; common = common
behaviour-predictive variance (HG + STG analysis). N sound or word dissimilarity partici-

pants = 20.
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Supplementary Fig. 12: Behaviour and fMRI predictivity of DNNs in the absence
of event-categorization training. We compare the behaviour and fMRI predictivity of the
trained VGGish DNN to that of a random VGGish network (Kaiming He initialization; He
et al., 2015). Colours = plugin distribution of R2, across CV folds, each with a corresponding
box-plot (centre = median; lower/upper box limits = 1st/3rd quartile; bottom/top whisker
= data within 1.5 interquartile ranges from 1st and 3rd quartiles, respectively); dark grey =
cross-CV fold median of the permutation analyses. HG = Heschl’s gyrus; pSTG = posterior
superior temporal gyrus. N sound or word dissimilarity participants = 20. N fMRI participants

= 9.

He, K., Zhang, X., Ren, S. & Sun, J. Delving deep into rectifiers: Surpassing human-level
performance on ImageNet classification. Proc IEEE Int Conf Computer Vision, 1026-1034
(2015).
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Supplementary Table 1: Analysis of behavioural data
partitioning the unique and common variances across
acoustic, semantic and DNN models. For each behavioural
datasets and model, we show the median R2, value across CV
folds for a particular model, variance partition, or contrast fol-
lowed, in parentheses, by the interquartile-range of R2, across
folds, and by the permutation-based p-value for the effect or con-
trast. Aco = acoustic models; Sem = semantic models; DNN =
deep neural network sound-to-event models; u = unique predic-
tive variance; ¢ = common predictive variance. cAll = predictive
variance common to the acoustics, semantics and DNN mod-
els. Multiple-comparison corrections (FWER = 0.05) applied
between: the Aco, Sem and DNN models and pairwise contrasts;
the unique predictive variances for the Aco, Sem and DNN mod-
els and pairwise contrasts; the common predictive variances and
pairwise contrasts. All statistical tests are one-sided, with the
exception of the contrasts, which are two-sided. N sound or word

dissimilarity participants = 20.

Sound dissimilarity

Word dissimilarity

Full

Aco

Sem

DNN

uAco

uSem

uDNN

cAcoSem

cAcoDNN

cSemDNN

cAll

Aco vs Sem

Aco vs DNN

Sem vs DNN

uAco vs uSem

uAco vs uDNN

uSem vs uDNN
cAcoSem vs cAcoDNN
cAcoSem vs cSemDNN
cAcoSem vs cAll
cAcoDNN vs cSemDNN
cAcoDNN vs cAll
c¢SemDNN vs cAll

0.466(0.038; 0.0001)
0.250(0.029; 0.0001)
0.236(0.036; 0.0001)
0.315(0.047; 0.0001)
0.029(0.013; 0.0002)
0.108(0.025; 0.0001)
0.072(0.031; 0.0001)
0.021(0.005; 0.0006)
0.138(0.030; 0.0001)
0.049(0.009; 0.0001)
0.060(0.004; 0.0001)
0.012(0.061; 0.9986)
-0.065(0.039; 0.0415)
-0.072(0.076; 0.0182)
-0.076(0.027; 0.0062)
-0.038(0.039; 0.6029)
0.038(0.048; 0.6043)
-0.117(0.029; 0.0001)
-0.028(0.009; 0.0005)
-0.038(0.005; 0.0001)
0.091(0.038; 0.0001)
0.077(0.035; 0.0001)
-0.010(0.009; 0.1869)

0.482(0.035; 0.0001)
0.115(0.013; 0.0001)
0.411(0.033; 0.0001)
0.193(0.021; 0.0001)
0.013(0.008; 0.0636)
0.257(0.025; 0.0001)
0.034(0.012; 0.0006)
0.023(0.004; 0.0072)
0.027(0.007; 0.0027)
0.078(0.009; 0.0001)
0.053(0.005; 0.0001)

-0.297(0.034; 0.0001)

-0.075(0.021; 0.2324)
0.221(0.033; 0.0001)

-0.245(0.029; 0.0001)

-0.020(0.015; 0.9922)
0.225(0.029; 0.0001)

-0.004(0.007; 0.8989)

-0.055(0.010; 0.0010)

-0.030(0.007; 0.0359)

-0.051(0.010; 0.0022)

-0.025(0.008; 0.0717)
0.025(0.007; 0.0699)




Supplementary Table 2: Model-by-model analysis of
behavioural data. For each behavioural datasets and model, we
show the median R2,, value across CV folds for a particular model
or models contrast followed, in parentheses, by the interquartile-
range of R2, across folds, and by the permutation-based p-
value for the effect or contrast. Multiple-comparison corrections
(FWER = 0.05) applied between models from the same class
(acoustic, semantics, and deep neural network sound-to-event
models), and between pairwise contrasts between same-class
models. All statistical tests are one-sided, with the exception of
the contrasts, which are two-sided. N sound or word dissimilar-

ity participants = 20.

Sound dissimilarity

Word dissimilarity

CochleaG

MTF

SAI

Texture

AudDims
GNewsW2V

GloVe

GUSE

Kell

VGGish

Yamnet

CochleaG vs MTF
CochleaG vs SAI
CochleaG vs Texture
CochleaG vs AudDims
MTF vs SAI

MTF vs Texture
MTF vs AudDims
SAI vs Texture

SAI vs AudDims
Texture vs AudDims
GNewsW2V vs GloVe
GNewsW2V vs GUSE
GloVe vs GUSE

Kell vs VGGish

Kell vs Yamnet
VGGish vs Yamnet

0.014(0.005; 0.0001)
0.066(0.017; 0.0001)
0.019(0.008; 0.0001)
0.069(0.020; 0.0001)
0.193(0.035; 0.0001)
0.215(0.027; 0.0001)
0.160(0.024; 0.0001)
0.175(0.026; 0.0001)
0.178(0.033; 0.0001)
0.225(0.038; 0.0001)
0.292(0.064; 0.0001)
-0.052(0.016; 0.0043)
-0.005(0.005; 0.9881)
-0.057(0.017; 0.0025)
-0.183(0.033; 0.0001)
0.047(0.014; 0.0089)
-0.002(0.019; 0.9999)
-0.130(0.027; 0.0001)
-0.051(0.018; 0.0051)
-0.177(0.034; 0.0001)
-0.126(0.033; 0.0001)
0.056(0.017; 0.0001)
0.042(0.015; 0.0001)
-0.015(0.014; 0.0004)
-0.048(0.019; 0.0003)
-0.116(0.031; 0.0001)
-0.068(0.030; 0.0001)

0.008(0.003; 0.0155)
0.034(0.007; 0.0001)
0.010(0.004; 0.0084)
0.015(0.005; 0.0016)
0.086(0.011; 0.0001)
0.386(0.031; 0.0001)
0.247(0.026; 0.0001)
0.263(0.028; 0.0001)
0.084(0.014; 0.0001)
0.120(0.013; 0.0001)
0.152(0.022; 0.0001)
-0.026(0.008; 0.2829)
-0.002(0.003; 0.9998)
-0.008(0.005; 0.9722)
-0.079(0.010; 0.0002)
0.024(0.008; 0.3350)
0.020(0.009; 0.5147)
-0.052(0.015; 0.0088)
-0.006(0.005; 0.9903)
-0.077(0.012; 0.0003)
-0.072(0.011; 0.0004)
0.137(0.014; 0.0001)
0.125(0.024; 0.0001)
-0.012(0.018; 0.0299)
-0.035(0.010; 0.1445)
-0.070(0.016; 0.0026)
-0.035(0.023; 0.1320)
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Supplementary Table 7: Layer-level analysis of DNN representation in
perceived sound dissimilarity. For each layer we show : the predictive power
of the layer alone (layer-by-layer analysis), the predictive power of the layer along
with all preceding layers (layer-cumulative analysis), and the improvement in
the predictive power when the layer is added to all previous layers (cumulative
improvement analysis). For each of these statistics, we show the median R2,, value

across CV folds followed, in parentheses, by the interquartile-range of R2,,

acCross

folds, and by the permutation-based p-value for the effect. Multiple-comparison
corrections (FWER = 0.05) applied between layers from the same DNN. All sta-
tistical tests are one-sided. N sound dissimilarity participants = 20.

Layer-by-layer

Layer-cumulative

Cumulative improvement

Kell: pooll
Kell: pool2
Kell: conv3
Kell: convd_ W

Kell: pool5_flat_W

Kell: fc6_W
Kell: conv4d_G

Kell: pool5_flat_ G

Kell: fc6_G

VGGish:
VGGish:
VGGish:
VGGish:
VGGish:
VGGish:
VGGish:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:
Yamnet:

pooll
pool2
pool3
pool4
fcl-1
fc1_2
fc2
relu01
relu02
relu03
relu04
relu05
relu06
relu07
relu08
relu09
relul0
relull
relul2
relul3
relul4d

0.074(0.020; 0.0001)
0.172(0.027; 0.0001)
0.170(0.027; 0.0001)
0.161(0.028; 0.0001)
0.049(0.011; 0.0001)
0.013(0.004; 0.0002)
0.143(0.022; 0.0001)
0.113(0.017; 0.0001)
0.040(0.008; 0.0001)
0.034(0.008; 0.0001)
0.075(0.013; 0.0001)
0.156(0.021; 0.0001)
0.200(0.030; 0.0001)
0.148(0.027; 0.0001)
0.154(0.024; 0.0001)
0.126(0.026; 0.0001)
0.012(0.005; 0.0003)
0.043(0.011; 0.0001)
0.098(0.019; 0.0001)
0.109(0.019; 0.0001)
0.163(0.027; 0.0001)
0.177(0.030; 0.0001)
0.204(0.035; 0.0001)
0.217(0.035; 0.0001)
0.223(0.038; 0.0001)
0.232(0.036; 0.0001)
0.179(0.035; 0.0001)
0.097(0.017; 0.0001)
0.099(0.021; 0.0001)
0.146(0.022; 0.0001)

0.074(0.022; 0.0001)
0.168(0.027; 0.0001)
0.171(0.026; 0.0001)
0.177(0.025; 0.0001)
0.177(0.025; 0.0001)
0.182(0.024; 0.0001)
0.180(0.025; 0.0001)
0.184(0.024; 0.0001)
0.184(0.025; 0.0001)
0.033(0.009; 0.0001)
0.104(0.015; 0.0001)
0.164(0.021; 0.0001)
0.207(0.032; 0.0001)
0.213(0.036; 0.0001)
0.228(0.034; 0.0001)
0.234(0.029; 0.0001)
0.011(0.004; 0.0003)
0.070(0.013; 0.0001)
0.128(0.025; 0.0001)
0.150(0.025; 0.0001)
0.231(0.038; 0.0001)
0.232(0.037; 0.0001)
0.255(0.042; 0.0001)
0.271(0.047; 0.0001)
0.282(0.044; 0.0001)
0.283(0.044; 0.0001)
0.283(0.047; 0.0001)
0.281(0.045; 0.0001)
0.285(0.041; 0.0001)
0.309(0.040; 0.0001)

NaN(NaN; NaN
0.098(0.017; 0.0001
0.005(0.003; 0.0109
0.006(0.005; 0.0053
0.001(0.001; 0.8627
0.005(0.004; 0.0082
-0.001(0.001; 1.0000
0.005(0.002; 0.0105
0.000(0.001; 0.9978

NaN(NaN; NaN
0.071(0.013; 0.0001
0.061(0.010; 0.0001
0.041(0.013; 0.0001
0.007(0.003; 0.0013
0.014(0.005; 0.0001
0.009(0.008; 0.0005

NaN(NaN; NaN
0.060(0.013; 0.0001
0.058(0.016; 0.0001
0.024(0.006; 0.0001
0.083(0.019; 0.0001
0.001(0.002; 0.8153
0.024(0.008; 0.0001
0.015(0.005; 0.0001
0.012(0.005; 0.0002
0.002(0.002; 0.3338
0.000(0.003; 0.9843
0.001(0.003; 0.8939
0.003(0.004; 0.0590
0.024(0.012; 0.0001
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Supplementary Table 14: DNN-based prediction of
behavioural data from fMRI ROI data (speech fMRI stimuli
included). For each behavioural datasets and fMRI-based model, we
show the median R2,, value across CV folds for a particular model or
models contrast followed, in parentheses, by the interquartile-range
of RZ, across folds, and by the permutation-based p-value for the
effect or contrast. u = unique behaviour variance predicted by the
Heschl’s gyrus (HG) and posterior superior temporal gyrus (pSTG)
ROIs; ¢ = common predictive variance. Multiple-comparison cor-
rections (FWER = 0.05) applied between ROI-specific models and
pairwise contrasts, and between predictive variance components of
the HG4+pSTG behavioural prediction. All statistical tests are one-
sided, with the exception of the contrasts, which are two-sided. N
sound or word dissimilarity participants = 20.

Sound dissimilarity Word dissimilarity
All ROIs 0.213(0.054; 0.0001) 0.100(0.011; 0.0001)
HG 0.144(0.032; 0.0001) 0.051(0.008; 0.0001)
PT 0.198(0.052; 0.0001) 0.084(0.011; 0.0001)
PP 0.180(0.050; 0.0001) 0.065(0.011; 0.0001)
mSTG 0.149(0.044; 0.0001) 0.067(0.011; 0.0001)
pSTG 0.147(0.045; 0.0001) 0.070(0.011; 0.0001)
aSTG 0.133(0.039; 0.0001) 0.067(0.010; 0.0001)
uHG(pSTG) 0.058(0.017; 0.0001) 0.016(0.007; 0.0013)
upSTG(HG) 0.058(0.024; 0.0001)  0.032(0.009; 0.0001)
cHG-pSTG 0.086(0.021; 0.0001) 0.037(0.006; 0.0001)
HG vs PT -0.054(0.019; 0.0001)  -0.033(0.008; 0.0002)
HG vs PP -0.037(0.017; 0.0001)  -0.013(0.006; 0.0191)
HG vs mSTG -0.003(0.024; 0.2559)  -0.014(0.011; 0.0151)
HG vs pSTG -0.003(0.026; 0.2389)  -0.017(0.012; 0.0065)
HG vs aSTG 0.012(0.027; 0.0027)  -0.014(0.011; 0.0164)
PT vs PP 0.017(0.007; 0.0005)  0.020(0.003; 0.0032)
PT vs mSTG 0.049(0.011; 0.0001) 0.019(0.005; 0.0036)
PT vs pSTG 0.048(0.013; 0.0001) 0.016(0.005; 0.0108)
PT vs aSTG 0.065(0.014; 0.0001) 0.019(0.006; 0.0046)
PP vs mSTG 0.032(0.015; 0.0001)  -0.001(0.006; 0.9024)
PP vs pSTG 0.032(0.018; 0.0001)  -0.004(0.007; 0.3764)
PP vs aSTG 0.047(0.020; 0.0001)  -0.001(0.008; 0.9092)
mSTG vs pSTG -0.001(0.004; 0.9570)  -0.003(0.001; 0.5245)
mSTG vs aSTG 0.016(0.007; 0.0005)  -0.000(0.001; 1.0000)
pSTG vs aSTG 0.016(0.006; 0.0006) 0.003(0.002; 0.5908)
uHG(pSTG) vs upSTG(HG) -0.005(0.029; 0.0615) -0.015(0.015; 0.0064)
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Supplementary Table 15: DNN-based prediction of
behavioural data from fMRI ROI data (speech fMRI stimuli
excluded). For each behavioural datasets and fMRI-based model,
we show the median R2,, value across CV folds for a particular model
or models contrast followed, in parentheses, by the interquartile-
range of R2, across folds, and by the permutation-based p-value for
the effect or contrast. u = unique behaviour variance predicted by the
Heschl’s gyrus (HG) and posterior superior temporal gyrus (pSTG)
ROIs; ¢ = common predictive variance. Multiple-comparison cor-
rections (FWER = 0.05) applied between ROI-specific models and
pairwise contrasts, and between predictive variance components of
the HG4+pSTG behavioural prediction. All statistical tests are one-
sided, with the exception of the contrasts, which are two-sided. N
sound or word dissimilarity participants = 20.

Sound dissimilarity Word dissimilarity
All ROIs 0.219(0.044; 0.0001) 0.099(0.011; 0.0001)
HG 0.142(0.030; 0.0001) 0.055(0.010; 0.0001)
PT 0.183(0.037; 0.0001) 0.081(0.011; 0.0001)
PP 0.153(0.035; 0.0001) 0.053(0.011; 0.0001)
mSTG 0.162(0.045; 0.0001) 0.050(0.010; 0.0001)
pSTG 0.167(0.044; 0.0001) 0.062(0.011; 0.0001)
aSTG 0.171(0.042; 0.0001) 0.056(0.012; 0.0001)
uHG(pSTG) 0.038(0.011; 0.0001) 0.014(0.005; 0.0046)
upSTG(HG) 0.058(0.019; 0.0001)  0.023(0.005; 0.0001)
cHG-pSTG 0.107(0.020; 0.0001) 0.041(0.005; 0.0001)
HG vs PT -0.041(0.017; 0.0001)  -0.026(0.004; 0.0006)
HG vs PP -0.011(0.013; 0.0019) 0.001(0.003; 0.9396)
HG vs mSTG -0.017(0.024; 0.0003) 0.003(0.010; 0.7105)
HG vs pSTG -0.025(0.026; 0.0001)  -0.009(0.011; 0.1183)
HG vs aSTG -0.028(0.025; 0.0001)  -0.002(0.010; 0.8817)
PT vs PP 0.028(0.007; 0.0001)  0.028(0.003; 0.0003)
PT vs mSTG 0.022(0.012; 0.0001) 0.030(0.007; 0.0003)
PT vs pSTG 0.015(0.015; 0.0004) 0.018(0.008; 0.0070)
PT vs aSTG 0.011(0.016; 0.0024) 0.025(0.007; 0.0010)
PP vs mSTG -0.007(0.015; 0.0257) 0.001(0.007; 0.9236)
PP vs pSTG -0.012(0.017; 0.0013)  -0.010(0.008; 0.0849)
PP vs aSTG -0.017(0.017; 0.0002)  -0.003(0.007; 0.6250)
mSTG vs pSTG -0.006(0.005; 0.0320)  -0.011(0.002; 0.0505)
mSTG vs aSTG -0.011(0.006; 0.0021)  -0.005(0.003; 0.3594)
pSTG vs aSTG -0.004(0.005; 0.1067) 0.007(0.003; 0.1875)
uHG(pSTG) vs upSTG(HG) -0.020(0.021; 0.0001)  -0.010(0.011; 0.0455)
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