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Abstract: Previous behavioral research has proved that individuals process own- and other-race
faces differently. One well-known effect is the other-race effect (ORE), which indicates that
individuals categorize other-race faces more accurately and faster than own-race faces. The
existed functional magnetic resonance imaging (fMRI) studies of the other-race effect mainly
focused on the racial prejudice and the socio-affective differences towards own- and other-race
face. In the present fMRI study, we adopted a race-categorization task to determine the activation
level differences between categorizing own- and other-race faces. Thirty one Chinese participants
who live in China with Chinese as the majority and who had no direct contact with Caucasian
individual were recruited in the present study. We used the group independent component analysis
(ICA), which is a method of blind source signal separation that has proven to be promising for
analysis of fMRI data. We separated the entail data into 56 components which is estimated based
on one subject using the Minimal Description Length (MDL) criteria. The components sorted
based on the multiple linear regression temporal sorting criteria, and the fit regression parameters
were used in performing statistical test to evaluate the task-relatedness of the components. The one
way anova was performed to test the significance of the component time course in different
conditions. Our result showed that the areas, which coordinates is similar to the right FFA
coordinates that previous studies reported, were greater activated for own-race faces than
other-race faces, while the precuneus showed greater activation for other-race faces than own-race
faces.
Keywords: fMRI, other-race effect, independent component analysis
Introduction: It is well known from behavioral research that people process own- and other-race
faces differently. One well-known effect is the other-race effect (ORE), which refers to the fact
that individuals recognize own-race faces more accurately and faster than other-race faces. As
opposed to the extensive research on the other-race effect is the work on the other-race
categorization advantage. Human memory studies reveal that people take less time to categorize
other-race faces than that to categorize own-race face, and the categorizing accuracy of other-race
faces is also higher than that of own-race faces. Several mechanisms have been proposed to
explain this phenomenon. Levin et al.’s behavior studies have suggested that the feature-selection
in the recognition processes applied to the other-race faces are driven by the cost of individuating
information and therefore reduces recognition accuracy. Sporer et al. proposed an
in-group/out-group model and suggested that same race faces are processed automatically in a

configural manner due to our extensive expertise as well as their in-group status, whereas
other-race faces are initially categorized for the detection of an out-group characterization cue.
Hugenberg et al. proposed a Categorization-Individuation Model (CIM) to account for the
other-race effect. The model integrates the social categorization, motivated individuation, and
perceptual experience, which supposed the initial stage of CIM is the spontaneous category
activation upon presentation of a target face, then situational cues motivate people to redirect
selective attention to the identity of faces, and the level of individuation experience also plays a
potent role in the ORE. Extensive research has been also devoted to elucidate and explore the
neural underpinnings of the ORE. One of the focuses of those studies has been on neural basis of
the socio-affective differences in processing own- and other-race faces. Another focus is the visual
processing difference in the neural response to own- and other-race faces in the ventral temporal
(VT) cortex. Several fMRI studies have found the middle regions of the fusiform gyri to be
activated significantly more when recognizing or discriminating own-race faces as opposed to
recognizing other-race faces. Golby et al. found greater activation response to same-race versus
other-race faces in the individually functionally defined right fusiform face areas (FFA), but failed
to find the correlation between the FFA activation and the magnitude of the same-race recognition
advantage. Whereas, Golby et al also reported the activation within the left fusiform, right
hippocampal and parahippocampal gyri had a significant correlation with superior memory for
same-race faces. Based on those results, Golby et al. proposed that there may be two distinct
processes mediated the other-race effect by different fusiform regions that the right FFA may be
involved in the individual face information process, and the left fusiform cortex may be involved
in segregating the faces into categories. Feng et al found that categorization of own-race faces
induced greater activations in the right medial frontal cortex (MFC) and right inferior frontal gyrus
(IFG) than categorizing other-race faces by whole brain analysis, and they suggested that more
cortical resources which are engaged during the categorization of own-race faces with which we
have a higher level of processing expertise perhaps serves to provide more in-depth processing of
own-race faces (such as individuation). While Natu et al. studied the neural responses to
individual face identity and found that the discrimination required a broad span of ventral
temporal cortex and the FFA alone is not good enough to discrimination. They suggested a broad
span of occipital-temporal cortex that are not strictly face-selective areas may play a role in the
neural coding of faces.
Description of purpose: In the present study, we try to figure out the synchronization brain areas
that shows different activation patterns when the subjects are categorizing the own and other race
faces. We applied to group independent component analysis (ICA) to analysis data collected from
the fast event-related paradigm categorizing the own- and other-race faces. The one way anova
(regressors) was performed to determine whether there exist differential in the components
between the two conditions.
Methods: Thirty one Chinese participants (11 females; Mage=23 years, age range: 19-26 years)
who live in China with Chinese as the majority and who had no direct contact with Caucasian
individual were participated in the present experiment. We used an event-related design in the
race-categorization task, which consisted of two sessions. The task used 64 Caucasian and 64
Chinese young adults’ (half male and half female) upright frontal faces with neutral expressions.
All of the faces were unfamiliar to the participants and participants never saw the same face twice
during the race-categorization task. The Caucasian faces and the Chinese faces were shown in a

pseudorandom manner with an inter-trial interval (ITI) of 3s.
We used SPM8 software (Wellcome Department of Imaging Neuroscience, London, UK,
http://www.fil.ion.ucl.ac.uk/spm/) to preprocess the fMRI data. The first 3 volumes of each
session were discarded to allow for magnetic equilibration, resulting in a 147-datapoint BOLD
time series at each voxel per session. The remaining volumes were realigned to the first volume of
the first session, slice-timing corrected, coregistered to the T1-weighted structural image, then
normalized to the MNI (Montreal Neurological Institute) template, resampled to 2 mm  2 mm  2
mm voxel size, and spatially smoothed using an 8mm FWHM Gaussian kernel.
After the data were preprocessed with SPM8, we further used GIFT to perform data reduction
and ICA analysis. The group ICA was performed on all in-brain voxels, we removed the mean per
time-point of each image, and each subject component image and time course were scaled to
represent percent signal change. We separated the entail data into 56 components which is
estimated based on one subject using the Minimal Description Length (MDL) criteria. Data from
each subject’s session were first reduced to 84 components, and then the data were concatenated in
the temporal dimension and further reduced to 56 components using principal component analysis
(PCA), followed by application of an ICA infomax algorithm. The design matrix, which is
performed based on the time course of the experiment paradigms, was used as the template for
selecting task-related component using the SPM8 software. The components sorted based on the
multiple linear regression temporal sorting criteria, and the fit regression parameters were used in
performing statistical test to evaluate the task-relatedness of the components. The one way anova
(regressors) was performed to test the significance of the components’ time course in different
conditions.
Results: Group ICA and statistical analysis revealed prominently difference in the components
when participant viewed the own- and other-race faces. The right fusiform gyrus, inferior temporal
gyrus, inferior occipital gyrus, middle occipital gyrus, middle temporal gyrus superior temporal
gyrus synchronized and the time course of the component shows greater fitness when participants
categorized own-race Chinese faces than when they categorized other-race Caucasian faces
(Figure 1). Whereas, there was a greater fitness of other-race face categorization than own-race
face categorization in the component involving precuneus (Figure 2). And the synchronized brain
areas in each component are shown in the table 1.

Figure 1: The component 1 that showed significant difference when participants categorized the
own-race Chinese faces vs. other-race Caucasian faces (t=2.337, p=0.021). The normalized time
course of the component is shown at the top of the figure.
Table 1: Synchronized brain regions in the component showing significant difference when
participants categorized the other-race Caucasian faces and own-race Chinese faces
Brain regions

lobe

Brodmann
area

side

Peak voxel
Talairach
Coordinate

t-value

x

y

z

Component 1 (own-race Chinese face > other-race Caucasian face)
Fusiform gyrus

Occipital Lobe

BA19

R

24

-64

-5

11.21

Fusiform gyrus

Temporal Lobe

BA37

R

38

-57

-14

10.62

Inferior temporal gyrus

Temporal Lobe

BA19

R

48

-62

-4

8.6

Inferior temporal gyrus

Occipital Lobe

BA37

R

44

-68

2

9.83

Inferior occipital gyrus

Occipital Lobe

BA19

R

40

-70

-3

10.32

Middle occipital gyrus

Occipital Lobe

BA19

R

30

-77

17

11.72

Middle temporal gyrus

Temporal Lobe

BA19/39

R

38

-79

17

10.56

Superior temporal gyrus

Temporal Lobe

BA22

R

40

-60

10

8.56

Component 34 (other-race Caucasian face > own-race Chinese face)
Precuneus

Parietal Lobe

BA7

R

16

-52

56

17.04

Precuneus

Parietal Lobe

BA7

L

-14

-50

58

19.31

Figure 2: The component 34 that showed significant difference when participants categorized the
other-race Caucasian faces vs. own-race Chinese faces (t=2.042, p=0.043). The normalized time
course of the component is shown at the top of the figure.
New or breakthrough work to be presented: To our knowledge, this is the first study to comparing
the brain activation induced when participants categorized own-race faces and other-race faces
using group independent component analysis. Our results demonstrated the significantly
difference of the fitness of the time course in the component induced by categorizing own-race
faces and other-race faces mainly in the right fusiform gyrus, and in the categorization task
own-race faces would also generate greater own-race categorization related than other-race faces
in the component that included the ventral occipito-temporal cortex, whereas the other-race faces
mainly showed greater other-race category related in the precuneus which is part of the default
mode network, and is related to the episodic memory and self-reference, which indicate that when
subjects categorize the other-race faces they may use more neural and cognitive processes and

self-reference.
Conclusions: In the current study, we applied the data-driven analysis-group independence
component analysis to elucidate the difference of brain activity when participants categorized the
own-race Chinese faces and other-race Caucasian faces. The statistic analysis indicated that
own-race faces would generate greater fitness than other-race faces in the component that involves
ventral occipital-temporal cortex in general and the right fusiform gyrus in particular, which
suggested that relative to the categorization of other-race face, the categorization of own-race face
with which we have a higher level of processing expertise needs more temporal-occipital cortical
resource engaged. Whereas the other-race faces would need greater activation in the precuneus
than own-race faces in the categorization task, indicating that participants need more recruitment
of neural and cognitive processes to understand and respond to other-race faces.
Announcement: This work is not being and has not been submitted for any publication or
presentation elsewhere.
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