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Figure S1 displays the ERPs for all noise conditions. Clearly, noise modulated
the ERPs, as for instance indicated by the increased visual negative N1 and positive P2
at 100 ms and 200 ms respectively (see electrodes O1 and O2), for Vnoise and AVnoise
relative to Nonoise and Anoise.

Figure S1. ERPs for all noise conditions time-locked to stimulus onset.

Given that the visual N1 is modulated by orienting attention to a relevant visual
stimulus (1), such a finding is not surprising. However, it does indicate that directly
comparing ERPs across noise-levels is not a particularly straightforward approach to
assess cross-modal noise compensation because ERPs capture a variety of cognitive
processes. Therefore, the main analyses focused on the (Nonoise – AVnoise) – [(Nonoise –
Anoise) + (Nonoise – Vnoise)] difference wave (ERPcomp), which we considered the ERP
analogue of the Acccomp score for accuracy.
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These analyses, described in detail in the main text, revealed that the ERPcomp
difference wave correlated with Acccomp in several time-windows starting at 200 ms
after stimulus onset, with the most prominent effects of noise compensation observed at
350-390 ms, and 500-540 ms, after controlling for response bias. That is, the Nonoise unimodal noise ERPs correlated with Acccomp after regressing the direct effects of bias
and sensitivity out of the ERPs. The timing of these effects coincides with the timewindow of the N400, which is a negative deflection in the ERPs that occurs at around
200/300-600 ms post stimulus and is observed for spoken and written words whenever
the stimulus deviates from what is expected (e.g.,2, 3, 4). The auditory and visual N400
effects may reflect similar processes, but the auditory N400 begins somewhat earlier
and last longer than the visual N400 (e.g., 4). In general, the N400 is argued to reflect
semantic integration (5) and lexical processing of spoken and written words is often
found to precede the N400 (e.g.,6, 7, 8). However, the post-lexical nature of the N400 is
disputed (e.g., 9) and we therefore deem it appropriate to characterize the N400 as
reflecting lexical/semantic processes given that our stimuli were not aimed at
disentangling these detailed distinctions. The overlap between the timing of our effects
and the N400 therefore suggests that noise compensation was most prominent at the
time-window associated with lexical/semantic processing, even though our ERPcomp
difference wave does not perfectly reflect a typical N400 effect (which is not
unexpected given how our task differs from the other cited tasks).
Our results are unlikely to be the result of a response conflict (i.e., when
unimodal noise induces uncertainty about the matching or mismatching status of the
stimulus), because the larger the accuracy detriment for Anoise or Vnoise was relative to
Nonoise, the smaller the difference was between the Nonoise and Anoise or Vnoise ERPs. This
trend was consistent in the 350-390 ms window, the 500-540 ms window, and the 590-
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630 ms window. Although the correlations were never significant (rs in between 0 and .232, ps > .093), they are in the opposite direction of what one would expect for a
response conflict, where an increase in the accuracy difference (because the unimodal
noise introduces uncertainty) should be related to an increase in ERP difference wave.
That is, if one assumes that the larger the conflict is, the more negative the ERP will be
(see for example 10, for a discussion on the Error Related Negativity and the N2), the
difference between the Nonoise (no conflict) and unimodal noise (high conflict) ERPs
should increase with an increase in conflict, which is then likely to be reflected in an
increase in the accuracy difference as well.
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