The neural dynamics of word

recognition and integration

Listeners recognize and integrate spoken words by combining
expectations about upcoming content with acoustic

We model this process of recognition and the downstream neural

correlates of integration in EEG data recorded as subjects listened

to naturalistic English speech [1], and ask:

e [sintegration tightly yoked to the timing of word recognition, or
are they independent?

e Dolisteners integrate words differently depending on how easy
they are to recognize?
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NEURAL LINKING MODELS

Shift:
Unitary surprisal modulation,

We design variants of . o .
5 aligned to recognition time

the temporal receptive
field model (TRF; [2])
which define how the
neural response to a
word’s surprisal depends
on the word’s
recognition time.
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Variable:
Variable surprisal modulation,

We estimate these TRF aligned to word onset

parameters (together
with the recognition
model) to predict EEG
data[1].
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RESULTS

The Variable model better predicts held-out EEG data than a baseline not
incorporating recognition dynamics ([1]; p < 4e-6), while the Shift model does
not (p > 0.5). We next investigate the internals of the optimal Variable model:

Estimated EEG modulation due to word surprisal, by recognition time

le—3
0,2
0.0
=3
L'; —i().2
S —0.4
O
5 —0.6
O
N —0.8
E | Recognition
_10 time quantile G
e Early
17 | = Mid
— | ate
—-1.4
0.0 0.1 0.2 .3 0.4 0.5 0.6 0.7

Epoch time (sec after word onset)

Surprisal modulation significantly
amplified for late-recognized words

No latency difference to
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Word integration is time-locked to word
onset, not word recognition time.
Integration shows amplified neural
dynamics for late-recognized words.
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