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REFLECTIONS ON SOCIAL NEUROSCIENCE

Tiffany A. Ito
University of Colorado

Social Neuroscience is a useful tool for elucidating both the psychological
and neural mechanisms underlying social behavior. The promise of new
theoretical insights was one of the most exciting potential benefits of in-
tegrating social and biological approaches. Now that social neuroscience
research has progressed, evidence of this promise can now be seen. This re-
view highlights some of the ways in which social neuroscience has benefit-
ted our understanding of social processes, while also noting considerations
for improving the field’s impact.

The field of social neuroscience has seen tremendous growth in the past decade.
What started as research done by a few pioneers has blossomed into a robust sub-
discipline whose research is routinely reported within major social psychology
journals and conferences. There is also sufficient research to support several so-
cial neuroscience specialty journals and conferences. In light of this growth, Social
Cognition’s questions of whether, when, and how social neuroscience contributes
to advances in social psychology theory presents a timely opportunity to reflect on
how the field has grown and where it is headed.

One of the original arguments in favor of integrating social psychology with
more biological approaches was that new insights would result. In what is be-
lieved to be the first published reference to social neuroscience, Cacioppo and Bern-
tson (1992) argued that “analyses of a phenomenon at one level of organization
can inform, refine, or constrain inferences based on observations at another level
of analysis and, therefore, can foster comprehensive accounts and general theories
of complex psychological phenomena” (p. 1021). The promise of using new tech-
niques to leverage theoretical advances is heady stuff, so it is reasonable to start
our analysis of social neuroscience by asking to what extent this has occurred.
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BENEFITS OF AN INTEGRATIVE PERSPECTIVE

At the most basic level, the benefits of social neuroscience can be evaluated in
terms of advances in our theoretical understanding of social behavior, and a rea-
sonable heuristic for advance is when our models are able to explain more and
more varied empirical outcomes.

Social neuroscience facilitates this in part through the introduction of new mea-
sures that expand our hypothesis testing beyond observable behavior to include
the neural and physiological bases of these behaviors. But the benefits are not
limited to having new measures at our disposal. Social neuroscience also encour-
ages the incorporation of new theoretical perspectives from other subdisciplines
of behavioral science, increasing the likelihood that relevant models are brought
to bear in understanding social phenomena. This influx of both new tools and new
models can be quite generative, suggesting unique and beneficial ways to probe
social behavior. Lastly, social neuroscience allows theories to be evaluated in terms
of biological plausibility, so that proposed mechanisms are evaluated against what
is known about brain structure and function.

Social neuroscience research on face perception provides an example of how in-
corporating new methods and findings from divergent perspectives has expanded
theoretical models. Although clearly a social phenomenon, a good deal of research
examining face perception was traditionally done outside of social psychology.!
The unfortunate result was that research on a critical aspect of social perception
was not well integrated with more general models of social perception. Operating
at the interface of social psychological and cognitive neuroscience perspectives, it
was natural for social neuroscience research to more explicitly consider the cogni-
tive neuroscience research on face perception, which in turn drew from the larger
cognitive science research on face perception. The result is research that very ex-
plicitly melds social psychological models of person perception, cognitive science
models of face perception, and cognitive neuroscience research on the neural as-
pects of face perception (e.g., Golby, Gabrieli, Chiao, & Eberhardt, 2001; Ito & Bar-
tholow, 2009; Ito & Urland, 2003, 2005; Todorov, Said, Engell, & Oosterhof, 2008).

Research done in this vein is producing more comprehensive models of how
and when different types of social information are processed from faces. Initial
models of face perception were primarily concerned with how unique identity is
determined (Bruce & Young, 1986; Burton, Bruce, & Hancock, 1999), and studies
of the neural basis of face perception tended to reflect this emphasis (e.g., Bentin
& Deouell, 2000; Eimer, 2000; Kanwisher, McDermott, & Chun, 1997; Puce, Tru-
ett, Gore, & McCarthy, 1995). The more explicit integration of social psychology
into this research has rapidly expanded neuroscience investigations to other social
cues readily extracted from faces that impact social interactions, including social
category membership, emotional expression, attractiveness, and information sup-
porting trait inferences (e.g., Cloutier, Heatherton, Whalen, & Kelley, 2008; Golby
etal., 2001; Kubota & Ito, 2007; Ito & Urland, 2003; Said, Moore, Engell, Todorov, &
Haxby, 2010). One theoretical impact of this integration has been to question prior

1. This is not to say that social psychological research never studies faces. However, this research
often sought to understand a general social process (e.g., social categorization) and not face
perception per se (but see research done by Zebrowitz for a notable exception of social psychological
research concerned with aspects of face perception, e.g., Zebrowitz, 1996).
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assumptions that structural face encoding is a separate stage that precedes and is
independent of the processing of social cues such as group membership and emo-
tional expression (Bruce & Young, 1986). Research now shows that social category
and expression can modulate neural responses to faces more quickly than previ-
ously thought (Ito & Urland, 2003, 2005; Kubota & Ito, 2007), and in particular, that
structural face encoding can be modulated by social cues such as race (Golby et
al., 2001; Herrmann et al., 2007; Ito & Urland, 2005; Stahl et al., 2008; Walker et al.,
2008; for a review, see Ito & Bartholow, 2009). In this particular example, behav-
ioral measures were not sufficient for detecting sensitivity to social cues during
structural face encoding. Unique information was obtained with the addition of
the neural measures.

There are also several examples in this domain where the neuroscience inves-
tigations converge with existing behavioral results. ERP studies on social catego-
rization, for instance, demonstrate that social category information is extracted
automatically within the first several hundred milliseconds of perception (Ito &
Urland, 2003, 2005), supporting assumptions that social categorization occurs au-
tomatically (Brewer, 1988; Fiske & Neuberg, 1990). Similarly, fMRI studies of spon-
taneous trait inferences suggest a general valence dimension underlying many
different kinds of social judgments (Todorov, Baron, & Oosterhof, 2008; Todorov
& Engell, 2008), in line with similar conclusions based on behavioral observations
(Rosenberg, Nelson, & Vivekananthan, 1968). Although our theoretical models
may remain relatively unchanged following the addition of the neural data, this
can be thought of as an advance in our understanding because the models have
been demonstrated to account for new and different kinds of data.

Providing information on the neural structures involved in different social judg-
ments can also make social neuroscience useful for identifying similarities among
heretofore conceptually distinct processes, leading to consideration of how seem-
ingly separate phenomena may actually derive from a common mechanism.” Take
recent work examining the functional role of the medial prefrontal cortex (MPFC).
MPEC activity has been associated with thinking about the self (e.g., D’ Argembeau
et al., 2007; Kelley et al., 2002), considering the psychological attributes of others
(e.g., Mitchell, Cloutier, Bonaji, & Macrae, 2006; Mitchell, Banaji, & Macrae, 2005),
and experiencing emotional and evaluative states (e.g., Ochsner et al., 2004; Zys-
set, Haber, Ferstl, & von Cramon, 2002). Work initially proceeded in these domains
more independently, but researchers have begun to consider whether involvement
of the same brain area in seemingly distinct processes reflects involvement of a
common process. Amodio and Frith (2006) suggested that the disparate tasks as-
sociated with MPFC activity all involve making inferences about psychological
states, of both the self and others, or representing the value of possible actions and

2. Interpreting overlapping brain activation as indicating that two different psychological
operations share a common neural mechanism requires caution. Activations located to the same area
at spatial resolutions currently available may in fact reflect activation of nearby but non-overlapping
regions. It is also possible that the areas being imaged are involved in a particular process, but
perform some relatively more secondary computation relative to another area that was not imaged.
While it is important to keep these considerations in mind when interpreting the meaning of
overlapping brain activation associated with different psychological phenomena [see Cacioppo et
al. (2003) and Cacioppo & Tassinary (1990) for discussions of several relevant inferential issues], it is
not unreasonable to use the common findings for hypothesis generation purposes, as in the present
examples.
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outcomes (with the former associated with anterior rostral MPFC and the latter
with both posterior rostral MPFC and orbitofrontal cortex). Mitchell (2009) has
suggested that what unites the aspects of social cognition associated with MPFC
activity is processing of probabilistic and subjective states—what he calls fuzzy
mental estimates—as opposed to veridical representations of the external world.
He goes on to argue that the disparate phenomena that have traditionally fallen
under the rubric of social psychology can in fact be understood as involving these
kinds of internally generated mental judgments. These are new perspectives that
require further empirical testing. Nevertheless, they are provocative ideas with
implications for social psychology. Consider the issue of whether the self is quan-
titatively versus qualitatively distinct. This has been largely addressed in the
context of memory (i.e., the memory advantage for self-referential material) (e.g.,
Greenwald & Banaji, 1989; Kelley et al., 2002; Klein & Kihlstrom 1986; Maki & Mc-
Caul, 1985), but there are many other aspects of self. This research on the MPFC
suggests that similarity in self/other processing may also extend to making infer-
ences about transient states and traits.

CAVEATS

The preceding is not meant to be exhaustive, but merely to provide concrete il-
lustrations of the way in which a social neuroscience perspective can contribute to
theoretical progress. Integrative accounts can certainly emerge from other perspec-
tives, but the point is that adopting an outlook that explicitly orients one toward
integration is going to more readily foster these kinds of comprehensive accounts.
A social neuroscience perspective has the added benefit of not only illuminating
an underlying psychological phenomenon, but also providing direct information
about functional brain organization. Moreover, with the increasing integration of
neuroscience into other areas of psychology (e.g., cognitive, developmental, and
clinical), social neuroscience can also facilitate direct connections between social
psychology and these other subdisciplines, as well as disciplines outside of psy-
chology (e.g., genetics, psychiatry).

At the same time, arguing for the benefits of social neuroscience should not be
interpreted to mean that all advances in social psychology will come from social
neuroscience. The processes of interest to social psychologists are too broad to be
sufficiently understood with a single perspective; social neuroscience is simply an-
ther tool at our disposal for probing complex phenomena. Moreover, in stating the
benefits of social neuroscience, it is important to note that there is nothing inher-
ent about measuring the brain that necessarily confers greater inferential power.
While it can be easy to assume that brain measures are somehow more powerful
than behavioral measures, any such dichotomy is false. Social neuroscience is ex-
citing because it can offer new insights into the mechanisms that underlie behav-
ior, but having access to that information does not provide fundamentally more
important data than the behavior itself. In fact, showing the involvement of a brain
area is just the beginning. We ultimately need to know what functional role each
area plays, and this is not a trivial issue. Because many different psychological
operations could map onto the same brain area, we must be cautious in interpret-
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ing covariation between a psychological state and a particular pattern of neural
activity as signaling the discovery of the neural substrate that underlies that psy-
chological process (see Cacioppo et al. 2003 and Cacioppo & Tassinary, 1990), for
discussions of several relevant inferential issues).

PUTTING THE “SOCIAL” IN NEUROSCIENCE

While the general approach of social neuroscience is bearing fruit, we can do more
to nurture its development. One of social neuroscience’s great strengths is in ex-
amining the mechanisms of social behavior, but designing studies to isolate pro-
posed mechanisms can come at the cost of external realism (cf. Cialdini, 2009). As
the field moves forward, one important consideration will be in how to make our
neuroscience even more social. By that I mean how to measure with neuroscience
methods the full range of processes that occur in a social context. This will be chal-
lenging, because human social activity—with it face-to-face interactions and high
degree of dynamism—is extremely messy from an experimental perspective. Bal-
ancing this messiness with experimental control can be challenging when only be-
havioral measurements are involved; adding neuroscience measures increases the
challenge (e.g., because the measures are particularly sensitive to artifact caused
by movement or are done in a way in which other people cannot physically be
present). It is possible, though. The effects of physical contact on neural responses
have been investigated by having participants undergoing fMRI scanning hold
hands with someone outside the scanner (Coan, Schaefer, & Davidson, 2006), and
games such as the prisoner’s dilemma and the ultimatum game have been used to
study neural and physiological responses to cooperation and competition (Decety,
Jackson, Sommerville, Chaminade, & Meltzoff, 2004; Rilling, Sanfey, Aronson, Ny-
strom, & Cohen, 2004; Sanfey, Rilling, Aronson, Nystrom, & Cohen, 2003; van't
Wout, Kahn, Sanfey, & Aleman, 2006). Methodological advances and increased
creativity may eventually allow for even greater flexibility in the implementation
of neuroscience measures during procedures that engage social processes as fully
as possible. It can also be useful to run behavioral studies in parallel with neuro-
science ones, adding measures to the behavioral version that would be difficult
to obtain in the neuroscience version. Inferences can then be made from the two
versions together, providing more information than either alone (see Wheeler &
Fiske, 2005, for an example).

Bidirectional Integration. The meaning of brain activation depends on the goal state
of the individual. As a consequence, another form of putting the social in neurosci-
ence is to expand the role that social psychological theory plays in the interpreta-
tion of neuroscience data generally, even for investigations that may not be explic-
itly framed around social processes. Our current understanding of amygdala acti-
vation illustrates the benefits of integrating social psychological perspectives into
neuroscience. Initial studies consistently found that amygdala activity increased
following exposure to negative as compared to neutral and positive stimuli (e.g.,
Lane et al., 1997; Morris et al., 1996; Whalen et al., 1998; for reviews, see Phan, Wa-
ger, Taylor, & Liberzon, 2002; Zald, 2003). Studies then emerged showing sensitiv-
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ity to positive stimuli as well, with greater amygdala activity to positive relative to
neutral stimuli (Canli, Sivers, Whitfield, Gotlib, & Gabrieli, 2002; Hamann & Mao,
2002; Said, Baron, & Todorov, 2009; Zald, 2003). More recently, sensitivity to inten-
sity has been observed (Cunningham, Raye, & Johnson, 2004). Finally, amygdala
activity can differ depending on the personal relevance of a stimulus, as shown by
greater amygdala activity to ingroup members in a minimal group situation (Van
Bavel, Packer, Cunningham, 2008). These many patterns of amygdala sensitivity
could seem disordered or outright contradictory. However, they begin to cohere
when considering that valence, intensity, and ingroup membership all affect moti-
vational relevance, leading to the argument that the amygdala responds flexibly to
motivationally important cues (Cunningham, Van Bavel, & Johnsen, 2008; Sander,
Grafman, & Zalla, 2003; Vuilleumier, 2005).

As a field used to dealing with the impact of subjective construals on behavior,
seeing the interplay between the person and situation on brain responses should
come relatively easily to social psychologists, but this perspective is not as famil-
iar to all neuroscientists. Making social psychological perspectives more widely
known, though, is hampered by the need to cross disciplinary boundaries. Social
psychologists are influenced by the same disciplinary partisanship that other re-
searchers are, so we tend to publish within a limited number of journals and pres-
ent our research at a small number of conferences. New social neuroscience jour-
nals and conferences may help in this regard as these tend to be read and attended
by researchers who are interested broadly in social phenomena, regardless of the
area of their original training. We can also be mindful of the way we reward work
in our field so that we are not overly critical and unsupportive of researchers who
work at the interface of multiple disciplines and consequently choose to present
their research in venues that differ from the norm.

FINALTHOUGHTS

Social and biological approaches have historically been cast as antagonistic. Ulti-
mately, though, our sociality and biology do not exist in isolation. Social behavior
is the result of biological processes, and biological processes are in turn shaped by
social perceptions. With this recognition comes the natural conclusion that explic-
itly studying the neural and biological basis of social behavior (and of the social
bases of neural and biological processes) will be informative. This paper has high-
lighted some examples of progress made using this approach, while arguing for an
even greater infusion of social psychological perspectives into explorations of the
neural bases of behavior. In fact, it may be appropriate to view social neuroscience
as a particularly natural nexus for integration. Social psychologists are already
versed in understanding the impact of subjective states on behavior, making us
well-suited to understand their impact of the brain.



692

REFERENCES

Amodio, D.M., & Frith, C.D. (2006) Meeting of
minds: The medial frontal cortex and so-
cial cognition. Nature Reviews Neurosci-
ence,7,268-277.

Bentin, S., & Deouell, L. Y. (2000). Structural
encoding and identification in face
processing: ERP evidence for separate
mechanisms. Cognitive Neuropsychology,
17, 35-54.

Brewer, M. C. (1988). A dual process model of
impression formation. In R. Wyer and
T. Scrull (Eds.). Advances in social cogni-
tion (Vol. 1) (pp. 1-36). Hillsdale, NJ: Er-
Ibaum.

Bruce, V., & Young, A. W. (1986). A theoretical
perspective for understanding face rec-
ognition. British Journal of Psychology, 77,
305-327.

Burton, A. M., Bruce, V., & Hancock, P. J. B.
(1999). From pixels to people: A model
of familiar face recognition. Cognitive
Science, 23, 1-31.

Cacioppo, J. T., & Berntson, G. G. (1992). So-
cial psychological contributions to the
decade of the brain: Doctrine of multi-
level analysis. American Psychologist, 47,
1019-1028.

Cacioppo, ].T., Berntson, G.G., Lorig, T.S.,
Norris, C.J., Rickett, E., & Nubausm, H.
(2003). Just because you're imaging the
brain doesn’t mean you can stop using
your head: A primer and set of first prin-
ciples. Journal of Personality and Social
Psychology, 85, 650-661.

Cacioppo, J. T., & Tassinary, L. G. (1990). Psy-
chophysiology and psychophysiologi-
cal inference. In J. T. Cacioppo & L. G.
Tassinary (Eds.) Principles of psychophy-
siology: Physical, social, and inferential ele-
ments (pp. 3-33). New York: Cambridge
University Press.

Canli, T., Sivers, H., Whitfield, S. L., Gotlib, 1.
H., & Gabrieli, J. D. E. (2002). Amygdala
response to happy faces as a function of
extraversion. Science, 296, 2191.

Cialdini, R.B. (2009). We have to break up. Per-
spectives in Psychological Science, 4, 5-6.

Cloutier, J., Heatherton, T.F., Whalen, PJ., &
Kelley, WM. (2008). Are attractive peo-
ple rewarding? Sex differences in the
neural substrates of facial attractive-
ness. Journal of Cognitive Neuroscience,
20, 941-951.

ITO

Coan, J. A., Schaefer, H. S. & Davidson, R. J.
(2006). Lending a hand: Social regula-
tion of the neural response to threat.
Psychological Science, 17, 1032-1039.

Cunningham, W. A., Raye, C. L., & Johnson,
M. K. (2004). Implicit and explicit evalu-
ation: fMRI correlates of valence, emo-
tional intensity, and control in the pro-
cessing of attitudes. Journal of Cognitive
Neuroscience, 16, 1717-1729.

Cunningham, W. A, Van Bavel, J. ], &
Johnsen, 1. R. (2008). Affective flexibil-
ity: Evaluative processing goals shape
amygdala activity. Psychological Science,
19, 152-160

D’Argembeau, A., Ruby, P, Collette, F.,, Deg-
ueldre, C., Balteau, E., Luxen, A. et al.
(2007) Distinct regions of the medial
prefrontal cortex are associated with
self-referential processing and perspec-
tive taking. Journal of Cognitive Neurosci-
ence, 19, 935-944.

Decety, J., Jackson, P.L.,, Sommerville, J.A.,
Chaminade, T., & Meltzoff, A.N. (2004)
The neural bases of cooperation and
competition: An fMRI investigation.
Neurolmage, 23, 744-751.

Eimer, M. (2000). Event-related brain potentials
distinguish processing stages involved
in face perception and recognition. CIi-
nical Neurophysiology, 111, 694-705.

Fiske, S. T., & Neuberg, S. L. (1990). A con-
tinuum of impression formation, from
category—based to individuating pro-
cesses: Influences of information and
motivation on attention and interpreta-
tion. Advances In Experimental Social Psy-
chology, 23, 1-73.

Golby, A.]., Gabrieli, ].D.E., Chiao, J.Y., & Eber-
hardt, J.L. (2001). Differential responses
in the fusiform region to same-race and
other-race faces. Nature Neuroscience, 4,
845-850.

Greenwald, A. G., & Banaji, M. R. (1989). The
self as a memory system: Powerful, but
ordinary. Journal of Personality and Social
Psychology, 57, 41-54.

Hamann, S., & Mao, H. (2002). Positive and
negative emotional verbal stimuli elicit
activity in the left amygdala. Neurore-
port, 13, 15-19.

Herrmann, M.J., Schreppel, T., Jager, D., Koe-
hler, S. Ehlis, A.-C., & Fallgatter, A. J.



REFLECTIONS

(2007). The other-race effect for face
perception: an event-related potential
study. Journal of Neural Transmission, 114,
951-957.

Ito, T.A., & Bartholow, B.D. (2009). The neural
correlates of race. Trends in Cognitive Sci-
ences, 13, 524-531.

Ito, T.A., & Urland, G.R. (2003). Race and gen-
der on the brain: Electrocortical mea-
sures of attention to race and gender
of multiply categorizable individuals.
Journal of Personality and Social Psycholo-
gy, 85, 616-626.

Ito, T.A., & Urland, G.R. (2005). The influence
of processing objectives on the percep-
tion of faces: An ERP study of race and
gender perception. Cognitive, Affective,
and Behavioral Neuroscience, 5, 21-36.

Kanwisher, N., McDermott, J., & Chun., M.
(1997). The fusiform face area: A module
in human extrastriate cortex specialized
for face perception. Journal of Neurosci-
ence, 17,4302-4311.

Kelley, W. M., Macrae, C. N., Wyland, C. L.,
Caglar, S., Inati, S., & Heatherton, T.F.
(2002). Finding the self ? An event-relat-
ed fMRI study. Journal of Cognitive Neu-
roscience, 14, 785-794.

Klein, S. B., & Kihlstrom, J. E. (1986). Elabora-
tion, organization, and the self-reference
effect in memory. Journal of Experimental
Psychology: General, 115, 26-38.

Kubota, J.T., & Ito, T.A. (2007). Multiple cues
in social perception: The time course of
processing race and facial expression.
Journal of Experimental Social Psychology,
43,738-752.

Lane, R. D., Reiman, E. M., Bradley, M. M.,
Lang, P. J., Ahern, G. L., Davidson, R.
J., & Schwartz, G. E. (1997). Neuroana-
tomical correlates of pleasant and un-
pleasant emotion. Neuropsychologia, 35,
1437-1444.

Maki, R. H., & McCaul, K. D. (1985). The effects
of self reference versus other reference
on the recall of traits and nouns. Bulletin
of the Psychonomic Society, 23, 169-172.

Mitchell, ].P.(2009). Social psychology as a nat-
ural kind. Trends in Cognitive Sciences, 13,
246-251.

Mitchell, J.P.,, Banaji, M.R., & Macrae, C.N.
(2005) Forming impressions of people
versus inanimate objects: Social-cogni-
tive processing in the medial prefrontal
cortex. Neuroimage, 26, 251-257.

693

Mitchell, J. P, Cloutier, J., Banaji, M. R., &
Macrae, C. N. (2006). Medial prefrontal
dissociations during processing of trait
diagnostic and nondiagnostic person in-
formation. Social Cognitive and Affective
Neuroscience, 1, 49-55.

Morris, J. S., Frith, C. D., Perrett, D. 1., Row-
land, D., Young, A.W,, Calder, AJ., &
Dolan, R.J. (1996). A differential neural
response in the human amygdala to
fearful and happy facial expressions.
Nature, 383, 812-815.

Ochsner, K.N., Knierim, K., Ludlow, D.H.,
Hanelin, J., Ramachandran, T., Glover,
G., & Mackey, S.C. (2004). Reflecting
upon feelings: An fMRI study of neural
systems supporting the attribution of
emotion to self and other. Journal of Co-
gnitive Neuroscience, 16, 1746-1772.

Phan, K. L., Wager, T. D., Taylor, S. F., & Liber-
zon, I. (2002). Functional neuroanatomy
of emotion: A meta-analysis of emotion
activation studies in PET and fMRI.
Neuroimage, 16, 331-348.

Puce, A., Truett, A., Gore, ].C., & McCarthy, G.
(1995). Face-sensitive regions in human
extrastriate cortex studied by function-
al MRI. Journal of Neurophysiology, 74,
1192-1199.

Rilling, J.K., Sanfey, A.G., Aronson, J.A., Ny-
strom, L.E., & Cohen, ].D. (2004). Op-
posing BOLD responses to reciprocated
and unreciprocated altruism in puta-
tive reward pathways. Neuroreport, 15,
2539-2543.

Rosenberg, S., Nelson, C., & Vivekananthan,
PS. (1968). A multidimensional ap-
proach to the structure of personality
impressions. Journal of Personality and
Social Psychology, 9, 283-94.

Said, C. P, Baron, S., & Todorov, A. (2009).
Nonlinear amygdala response to face
trustworthiness: Contributions of high
and low spatial frequency information.
Journal of Cognitive Neuroscience, 21,
519-528.

Said, C. P, Moore, C. D., Engell, A. D., Todorov,
A., & Haxby, J.V. (2010). Distributed rep-
resentations of dynamic facial expres-
sions in the superior temporal sulcus.
Journal of Vision, 10, 11, 1-12.

Sander, D., Grafman, J., & Zalla, T. (2003). The
human amygdala: An evolved system
for relevance detection. Reviews in the
Neurosciences, 14, 303-316.



694

Sanfey, A.G., Rilling, ].K., Aronson, J.A., Ny-
strom, L.E., & Cohen, ]J.D. (2003). The
neural basis of economic decision-mak-
ing in the ultimatum game. Science, 300,
1755-1758.

Stahl, J., Wiese, H., & Schweinberger, S.R.
(2008). Expertise and own-race bias in
face processing: An event-related poten-
tial study. Neuroreport, 19, 583-587.

Todorov, A., Baron, S., & Oosterhof, N. N.
(2008). Evaluating face trustworthiness:
A model based approach. Social, Cogniti-
ve, & Affective Neuroscience, 3, 119-127.

Todorov, A., & Engell, A. (2008). The role of the
amygdala in implicit evaluation of emo-
tionally neutral faces. Social, Cognitive, &
Affective Neuroscience, 3, 303-312.

Todorov, A., Said, C. P, Engell, A. D., & Oost-
erhof, N. N. (2008). Understanding
evaluation of faces on social dimen-
sions. Trends in Cognitive Sciences, 12,
455-460.

Van Bavel, J. J., Packer, D. ], & Cunningham,
W. A. (2008). The neural substrates of in-
group bias: A functional magnetic reso-
nance imaging investigation. Psychologi-
cal Science, 11, 1131-1139.

van't Wout, M., Kahn, RS, Sanfey, A.G., &
Aleman, A. (2006). Affective state and
decision-making in the Ultimatum
Game. Experimental Brain Research, 169,
564-568.

Vuilleumier, P. (2005). How brains beware:
Neural mechanisms of emotional at-

ITO

tention. Trends in Cognitive Science, 9,
585-594.

Walker, PM., Silvert, L., Hewstone, M., &
Nobre, A.C. (2008). Social contact and
other-race face processing in the human
brain. Social Cognitive and Affective Neu-
roscience, 3, 16-25.

Whalen, P. J., Rauch, S. L., Etcoff, N. L., McIn-
erney, S. C., Lee, M. B., & Jenike, M.
A. (1998). Masked presentations of
emotional facial expressions modu-
late amygdala activity without explicit
knowledge. The Journal of Neuroscience,
18, 411-418.

Wheeler, M. E., & Fiske, S. T. (2005). Controlling
racial prejudice: Social cognitive goals
affect amygdala and stereotype activa-
tion. Psychological Science, 16, 56-63.

Zald, D.H. (2003). The human amygdala
and the emotional evaluation of sen-
sory stimuli. Brain Research Reviews, 41,
88-123.

Zebrowitz, L.A. (1996). Physical appearance as
a basis of stereotyping. In N. Macrae, M.
Hewstone, & C. Stangor (Eds.), Founda-
tions of stereotypes and stereotyping (pp-.
79-120). New York: Guildford Press.

Zysset, S., Huber, O., Ferstl, E., & von Cramon,
D.Y. (2002) The anterior frontomedian
cortex and evaluative judgment: An
fMRI study. Neuroimage 15, 983-991.





