
Introduction

One of the seminal breakthroughs in cognitive neuroscience was

the discovery of a region of fusiform gyrus that responds

preferentially to human faces, dubbed fusiform face area [FFA;

1,2]. FFA is thought to extract the physical information that

distinguishes the faces of different people; that is, to represent face



The present experiment continues the study of race represen-

tations in FFA and begins the study of sex representations in this

face-selective brain region by scanning participants while they

categorized faces of unfamiliar Black men, Black women, White

men, and White women by sex and race. The goal of the present



bridge, MA). Outliers were defined as volumes in which

participant head movement exceeded 0.5 mm or 1u and volumes

in which overall signal were more than three standard deviations

outside the mean global signal for the entire run.

For each participant, a general linear model (GLM) was

constructed to include task effects and nuisance regressors (run

mean, linear trend to account for signal drift over time, six

movement parameters computed during realignment, and, if any,

outlier scans identified by ART and trials in which participants did

not provide a response). To compute unweighted (b) and weighted

(t) parameter estimates for each condition at each voxel, the GLM

was convolved with a canonical hemodynamic response function

(HRF). The GLM of the categorization task was also convolved

with the temporal and spatial derivatives of the HRF, which



Second, we examined whether FFA maintains distinct repre-

sentations of Black and White faces; that is, whether multivoxel

patterns in FFA show higher correlations between photographs of

individuals of the same race than between photographs of Black

and White individuals (Figure 1). Consistent with the hypothesis

that FFA distinguishes faces by race, pattern correlations in FFA

were higher between photographs of the same race than between

photographs of Black and White faces (right FFA, t(15) = 1.72,

p = .05, Cohen’s d = 0.44; left FFA, t(15) = 2.21, p,.02, Cohen’s

d = 0.57). The correlation differences of right and left FFA were

equivalent, t(14) = 1.01, p = 0.33, suggesting that both regions

distinguished faces by race to a similar degree.

The correlation differences that suggest distinct representations

of female and male faces and Black and White faces in FFA are

statistically reliable with a small sample, although they are not

corrected for multiple comparisons (Figure 1). However, the

corresponding effect sizes are not small. The correlation differ-

ences that correspond to sex representations have effect sizes that

approach a large effect size (Cohen’s d = 0.8) [29], whereas the

correlation differences that correspond to race representations

have effect sizes that hover around a medium effect (Cohen’s

d = 0.5) [29].

We speculated that FFA might be the only face-selective brain

region to represent the sex and race of faces because it is the face-

selective region that is most sensitive to face identity [3]. To test

this hypothesis, we repeated the MVPA with patterns extracted

from other brain regions defined by the face localizer, which

included ones previously implicated in face processing like OFA

and STS [3] (Figure 1). Neither right nor left OFA or STS

distinguished faces by social category reliably, ps ..13. This

suggests that FFA is alone among face-selective brain regions in

decoding the sex and race of faces. Because face information may

exist in category-selective cortex outside of FFA [30,31], we

repeated the pattern similarity analyses with patterns extracted



confluence distinguished faces by social category reliably, ps ..66.

This suggests that low-level visual differences between the



Analyses of multivoxel patterns from other brain regions suggest

that representations of the sex and race of faces may be unique to

FFA. Patterns extracted from other face-selective brain regions

(OFA and STS), other category-selective brain regions (PPA and

LOC), and early visual cortex (foveal confluence of V1, V2, and

V3) did not differentiate faces by sex or race. The null results from

patterns in early visual cortex suggest that the careful selection and

intensive preprocessing of the stimuli removed low-level physical

differences unrelated to the sex and race of the stimuli that might

have existed in the original photographs. These null results are

especially important in this experiment because previous studies

that decoded the sex or race of faces from fusiform gyrus also

decoded sex and race from early visual cortex [16,17,18].

FFA is thought to process perceptual rather than semantic

aspects of person perception [3]; cf. [35]. For this reason, the sex

and race information that FFA represents is unlikely to be

semantic; that is, FFA may ‘‘tell’’ faces apart by sex and race

without ‘‘knowing’’ what these differences mean. Nonetheless,

FFA may play a critical role in social categorization. One of the

most fruitful future directions for research on sex and race

representations in FFA may be to investigate how this information

guides semantic retrieval about social categories in more anterior

regions of temporal lobe, which have been consistently implicated

in semantics about people generally (for review, see [36]) and in

stereotypes specifically [37]. Evidence exists to suggest that

stereotyping can modulate neural activity in FFA [38], but how

representations in FFA might inform higher-order social processes

like stereotyping is unknown.

In sum, the present experiment suggests that FFA distinguishes

faces by social categories like sex and race. In this way, the current

research contributes to our emerging understanding of how the

human brain perceives individuals from different social categories.
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