You had me at “Hello”: early racial dialect perception
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Racial discrimination, stereotyping and prejudice have been long-standing social
problems within the United States — and are socio-political issues that continue to remain
current even 45 years after the Civil Rights Act of 1964 (1,2). Recent advances within the
cognitive neurosciences have made it possible to begin to understand the brain bases of
race perception, and promise to provide new insight into the biological and
neurophysiological sources of racial discrimination. Current evidence from face
perception indicates that early online brain responses are greater in magnitude to racial
out-group members than to in-group members (3,4). Given the demonstrable effects on
early cortical processing, it has been claimed that the perception of race begins with the
earliest perceptual stages of face recognition (5). Visual cues, however, are not the only

perceptual cues to race identification. Auditory information also allows listeners to



identify the race of a speaker (at least when dialect is strongly correlated with a particular
racial group; e.g., African American English, AAE). Dialect identification and
subsequent racial profiling and discrimination (as manifested in housing discrimination)
has already been demonstrated with as little speech as Hello (6). We present here the first
study demonstrating early, pre-attentive neural responses to racial dialect perception.

We recorded the neuromagnetic brain activity of 15 healthy right-handed native
speakers of Standard American English (SAE), using a 157-channel whole-head
magneto-encephalography (MEG) system (KIT, Japan, Figure 1A). We employed a
passive oddball mismatch (MMN) design (7), in two blocks counter-balanced across
participants, Figure 1B. The MMN is an automatic pre-attentive electrophysiological
response that is elicited when a change in a series of stimuli is detected. In each block,
participants were habituated to ten randomly presented naturally-produced, acoustically
distinct tokens of the word Hello produced by the same bi-dialectal speaker (from (6)). In
one block SAE tokens served as the standards, in the other block AAE tokens were the
standards. Crucially, standards occur more frequently (n = 700) than deviants (n = 100).
Since all tokens (deviants and standards) were produced by the same bi-dialectal speaker,
the tokens were matched for talker, voice and linguistic properties, and differed solely on
dialect, therefore any elicited MMN would demonstrate that dialect information is
extracted in pre-attentive speech processing. The root mean square (RMS) of the
magnetic field amplitudes was calculated across 10 channels of interest over auditory
cortex in each hemisphere. RMS amplitudes corresponding to standard and deviant

tokens were averaged within participants and conditions in epochs of 800 ms, including a



pre-stimulus baseline of 200 ms. MMNs were defined on the basis of significant
differences between RMS amplitudes of deviants and standards in the left hemisphere,
Figure 1C. Deviants and standards differed in two prominent regions around 200 and 400
ms post stimulus onset, corresponding to the first and second vowels in Hello, yielding an
early (180-230 ms) and late (360-410 ms) time window for statistical analysis.

For both dialects, mean deviant amplitudes were significantly larger than standard
amplitudes in the early (SAE: r = 9.94, p < 0.001; AAE: ¢t = 6.14, p < 0.001) and late
(SAE: t=3.23,p<0.01; AAE: t=17.10, p < 0.001) time windows. Linear mixed models
(8) additionally show that SAE responses have larger mean amplitudes in the early time
window (F(1,42) =4.21, p <0.05). Therefore, by 200ms subjects respond differentially to
the two dialects.

Our results demonstrate that dialect categories are accessed early in automatic
pre-attentive speech processing, perhaps as a consequence of the evolutionary demands
for distinguishing in-group compatriots from others. The demonstration that dialect and
racial identity modulate the automatic perceptual computations involved in speech
processing suggests that racial identification cannot be “turned-off” in humans (9), but
that we must rely on later, higher-order, conscious cognitive faculties to eliminate any

potential prejudice resulting from this initial racial identification.
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Figure 1 (A) Photograph of 157-channel whole-head MEG system. (B) Schematic of
many-to-one oddball mismatch experimental design, involving several acoustically
distinct tokens of each category (represented here with case differences). (C) Topography
of MMN brain response, showing the magnetic field contour at 200ms, centered over left
auditory cortex. Time-aligned speech waveform for a sample token of Hello and grand-
averaged MEG responses by dialect and condition with early and late time windows

highlighted with grey shading.



A. MEG whole-head system (157 channels) C. MEG responses in the left hemisphere
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