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ground indicating their lower, same, or higher financial status, or lower, same, or higher moral status. Participants
were asked to form an impression of the targets, but were not instructed to explicitly evaluate them based on
social status. Building on previous findings (Cloutier, Ambady, Meagher, & Gabrieli, 2012), a region of interest
analysis revealed the interaction of status dimension and level in VMPFC, finding not only preferential response
to targets with higher compared to lower moral status as previously demonstrated, but also greater response to
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Introduction

Knowledge of others' social status plays a central role in guiding so-
cial interactions (Cheney and Seyfarth, 2008; Fiske, 2010; Hare and
Tomasello, 2004; Magee and Galinsky, 2008; Sapolsky, 2004; Stephens
et al., 2007). Social status is generally believed to impact how we
evaluate others, such that higher social status is associated with positive
evaluations; for example being perceived as more competent, valuable
to the group, prominent, generous, and reputable (Anderson and
Kilduff, 2009; Fiske, 2010; Flynn et al., 2006; Ridgeway and Walker,
1995). Positive evaluations of higher status individuals are in turn
believed to motivate greater achievement of group members who
seek improved status and, therefore, may help maintain the relevance
of social hierarchies (Henrich and Gil-White, 2001; Hogg, 2001;
Huberman et al.,, 2004). Interestingly, however, a recent study suggests
that lay theories concerning the impact of social status on personal char-
acteristics relevant to social evaluations are not particularly accurate
(Varnum, 2013).

Despite the evidence suggesting that greater status may confer
greater prestige, it is still unclear whether individuals possessing high
social status will be positively evaluated regardless of the social dimen-
sion upon which it is based. In contrast to several non-human primate
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species, where social hierarchies are based on physical dominance
(Cheney and Seyfarth;, 2008; Hare and Tomasello, 2004), humans can
infer social status from a variety of dimensions (Berger et al., 1972;
Fiske, 2010; Magee and Galinsky, 2008). Conceivably, the impact of so-
cial status on person evaluation may depend on the social dimension
from which it is inferred (Cloutier et al., 2012; Fiske et al., 2002).

Financial standing is commonly thought of as a salient dimension
from which status is inferred. Possessing a higher financial status is
believed to lead to better mating prospects, fewer physical and mental
health problems, better education opportunities, higher living stan-
dards, greater access to scarce resources, better social support, and
greater degree of control over one's life (Boushey, and Weller, 2008;
Ellis, 1993; Marmot, 2004; Singh, 1995; Werner et al., 2007). However,
although high status individuals may generally be evaluated more pos-
itively, as a group, rich people tend to be seen as higher in competence
but lower in warmth compared to poor people (Fiske et al., 2002).
Furthermore, individuals with highest financial status, such as business
leaders, may often be perceived negatively (Ribstein, 2009).

On the other hand, morality is believed to have become central to
the maintenance of human social hierarchies (Boehm, 2012; Rai and
Fiske, 2011). Sensitivity to the relative moral standing of others is evi-
dent from an early age, and even infants have been shown to prefer
pro-social individuals (Hamlin and Wynn, 2011; Hamlin et al., 2010).
In adults, perceived morality guides social interactions (Miller, 2007,
Rai and Fiske, 2011; Weiner et al., 2011) and shapes neural responses
to others (Cloutier et al., 2012; Decety et al., 2012; Moll and de
Oliveira-Souza, 2007; Moll et al., 2002; Singer et al., 2004). Taken
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together, this suggests that morality may represent a salient dimension
from which social status can be inferred (see also Swencionis and Fiske,
2014).

When contrasting financial and moral status dimensions, it is con-
ceivable that financial wealth may confer higher status, but also lead
to negative evaluations by other group members (Fiske et al., 2002;
Ribstein, 2009), whereas higher moral status, which confers the respect
often required to maintain one's standing within hierarchies (Boehm,
2012; Ridgeway and Walker, 1995; Yzerbyt and Demoulin, 2010),
may more consistently lead to positive evaluations. In sum, the associa-
tion between higher levels of social status and positive evaluations
(Cheng et al., 2012; Fiske et al., 2002) may depend on the social dimen-
sions from which status is inferred (Cloutier et al.,, 2012).

Previous brain-imaging studies have identified a number of regions
(i.e., ventromedial prefrontal cortex [VMPFC], intraparietal sulcus
[IPS], and Nucleus Accumbens [NAcc]) to be responsive to cues convey-
ing social status or dominance information about conspecifics (Chiao
et al., 2009; Cloutier and Gyurovski, 2013; Freeman et al., 2011;
Karafin et al., 2004; Ly et al., 2011; Marsh et al., 2009; Zink et al.,
2008). Guiding the current investigation, one recent study found that
perceiving individuals paired with knowledge indicating higher moral
status elicits greater activity in the VMPFC (Cloutier et al., 2012).

Lesion studies have also denoted the importance of the VMPFC for
social cognitive processes such as mentalizing, emotion processing,
decision-making, and person evaluation (Adolphs, 2009; Gldscher
et al.,, 2012; Leopold et al., 2012; Shamay-Tsoory et al., 2003). For in-
stance, individuals with damage to the VMPFC show an impaired ability
to perform moral judgments about unfamiliar others (Croft et al., 2010)
and demonstrate deficiencies in recognizing facial expressions of emo-
tion (Heberlein et al., 2007; Hornak et al., 1996).

In multiple contexts, the VMPFC also appears to play a role in
assessing the value of a variety of stimuli (Berridge and Kringelbach,
2008; Bouret and Richmond, 2010; Chib et al., 2009; Fellows, 2007;
Fellows and Farah, 2007; Frith and Frith;, 2012; Henri-Bhargava et al.,
2012; Valentin et al., 2007). Using fMRI, the VMPFC is shown to be
involved when human perceivers evaluate conspecifics (Bzdok et al.,
2012; Cloutier et al., 2012; Mende-Siedlecki et al., 2013). Interestingly,
differential VMPFC activity is not only seen in response to the evaluation
of others, but also when participants report their own affective state
(Gusnard et al,, 2001; Moran et al,, 2006). This suggests that this region
could act as an interface between affective and social information both
when forming impressions of others or introspecting about oneself
(Adolphs, 2009; Roy et al,, 2012).

In light of the reviewed evidence for VMPFC involvement in person
evaluation, the current study focuses on this region's response to the
presentation of targets varying in social status. More precisely, and con-
trary to suggestions that prestige associated with the possession of high
status may systematically lead to more positive evaluations (Anderson
and Kilduff, 2009; Fiske, 2010; Flynn et al., 2006; Ridgeway and
Walker, 1995), greater VMPFC activity was expected in response to tar-
gets paired with higher moral status, but not to those paired with higher
financial status (Cloutier et al.,, 2012; Fiske et al., 2002; Ribstein, 2009).

Manipulating the person-knowledge available about others
(Adolphs, 2009; Cloutier et al., 2011; Mason et al., 2004; Mitchell
et al., 2002; Todorov et al., 2007) has previously added to our under-
standing of the impact of social status on brain responses during person
evaluation (Cloutier et al,, 2012; Kumaran et al.,, 2012; Ly et al., 2011).
Nonetheless, this approach may have provided perceivers with infor-
mation other than the targets' social status. Given the difficulty of
disentangling social status from constructs such as power, dominance,
prestige, and reputation (Anderson and Shirako, 2008; Fiske, 2010;
Magee and Galinsky, 2008; Thomsen et al., 2011), such limitations
deserve further consideration. In contrast to the use of elaborate forms
of person-knowledge (Cloutier et al.,, 2012), the current study was de-
signed to investigate the impact of distinct levels (Lower, Same, and
Higher) and dimensions (Moral and Financial) of social status by simply

pairing faces with status labels and examining brain responses to these
targets (Cloutier and Gyurovski, 2013; Cloutier et al., 2013).

Methods
Participants

Twenty male participants between the ages of 19 and 31 (Mgge =
24.3,SD = 3.9) were recruited from the greater Chicago area. No partic-
ipants were excluded from data analysis. All participants had normal or
corrected to normal vision and none reported significant abnormal
neurological history. Participants were paid $50 for their participation
and gave informed consent in accordance with the guidelines set by
the Social and Behavioral Sciences Institutional Review Board at the
University of Chicago.

Stimuli and procedure

Participants first answered a series of questionnaires, which
included fMRI pre-screening material, demographic information and
measures of objective and subjective status information. The subjective
measures of financial and moral status were modifications of the
MacArthur Subjective Social Status ladder scale, which has been
extensively used to evaluate subjective socio-economic status (SES)
(Adler et al., 2000; Singh-Manoux et al., 2003, 2005) and were designed
to assess participants’ subjective financial and moral status amongst the
university undergraduate population of the greater Chicago area, a pro-
cedure similarly used in previous research (Cloutier and Gyurovski,
2013; Cloutier et al., 2013). The administration of this series of measures
as part of the initial cover story for the experiment served in part to con-
vey the intended meaning of the financial and moral status conditions.
The measures were also meant to ostensibly assess the relative status
of participants. Indeed, at the end of the pre-test session, participants
were informed of their own status in relation to the other participants
in the study. In reality, participants were always assigned an average
status. Importantly, they were told that the distribution of the financial
and moral status of all participants was not necessarily representative of
the distribution of the student population of the greater Chicago area.
This allowed for the subsequent presentation of social targets with
higher, equal, or lower financial and moral status than the participant's.

Participants completed a computer-based training task (adapted
from Cloutier et al., 2013; Cloutier and Gyurovski, 2013) to learn the
association between colors (blue and red) and specific social status di-
mensions (financial and moral). Shades of each color (Darker, Medium,
and Lighter) were associated with different levels of social status
(Higher, Same, and Lower). For example, light blue may indicate higher
moral status whereas dark red may indicate lower financial status. The
association between color and status was counterbalanced across
participants. Furthermore, the face assigned to each condition was
counterbalanced across participants. Together, this eliminates the possi-
bility that any of the subsequently observed effects on brain activation
can be explained by the variation in color alone. During the encoding
phase of the training task, participants were presented with the
different backgrounds (without any faces) with a text box indicating
the social status dimension and level with which the shade of each
color was paired. Seventy trials were presented for each of the six
conditions, for a total of 420 trials. Following the encoding phase, partic-
ipants were again exposed to the different shades of colors and the sta-
tus dimensions and levels. This time they were required to provide
accurate response on at least 30 sequential trials of randomly presented
different shades of colors. Participants were informed that they would
later be presented with faces paired with these color backgrounds and
were reminded that the depicted individuals were also participants in
the study. Having an extensive training procedure of 420 encoding trials
and a subsequent test, requiring 100% accuracy to proceed, ensured that
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participants acquired strong associations between the color back-
grounds and the status dimension and level they represent.

For the fMRI scanning session, participants were instructed to simply
form impressions of the presented individuals, each of them associated
with a single status dimension and level. Stimuli were presented with
E-prime software (Psychology Software Tools, Inc., Pittsburgh, PA)
using a back-projection system. The stimuli were composed of 30
color photographs of college-age white males (approximately
18-25 years old) who were ostensibly from the same participant pool
from which participants were recruited. All stimuli displayed a neutral
facial expression, wore gray shirts, and were photographed against a
white background. The pictures were randomly assigned to six groups
of five photographs each, and were counterbalanced across the six con-
ditions (Higher Moral, Same Moral, Lower Moral, Higher Financial,
Same Financial, Lower Financial). The images in each of the six groups
were counterbalanced across participants to ensure that the faces
themselves presented no possibly confounding artifacts. Each of the
six sessions (duration of 126 s each) included the blocked presentation
of five unique faces from each condition (duration of 18 s each) and of
two resting blocks composed of a white fixation cross on a black back-
ground (duration of 9 s each) (see Fig. 1). The presentation order of con-
ditions was counterbalanced across runs and the faces ascribed to each
condition were counterbalanced across subjects. Within each block,
faces were presented for 3000 ms with an inter-stimulus interval of
500 ms, during which a white fixation cross was presented against a
black background. Following this task, participants took part in an
additional fMRI experimental task before coming out of the scanner.

Following the fMRI session, participants were asked to fill out addi-
tional questionnaires and to take part in a short computer-based task
during which they were asked to rate all faces on likeability and similar-
ity (where 1 indicated “Not at all Likeable” or “Not at all Similar” and 7
indicated “Very Much Likeable” or “Very Much Similar”). Importantly,
participants were only exposed to the faces without the background
colors when they provided the post-scan ratings.

fMRI data acquisition and analysis
MRI was performed on a 3 T Philips Achieva Quasar scanner at the

University of Chicago Brain Research Imaging Center. The fMRI pulse se-
quence parameters included time repetition/time echo (TR/TE) 3000/25,

Timeline

Block:
Picture duration: 3 s
ISI: 0.5s

Total block duration: 18 s

flip angle = 85, contiguous slices with 3 mm thickness, gap 0.3 mm,
212 x 212 mm field of view (FOV), approximately 72 x 70 matrix.
High resolution structural images were acquired in the sagittal plane
using a T1-weighted 3D Turbo Field Echo (TFE/MP-RAGE) anatomical
scan with the following parameters: TR = 8.5 ms, TE = 4.0 ms,
FOV = 240 x 228 mm, 1.0 mm slice thickness, no gap, 240 x 228 mm
matrix, and 1.0 x 1.0 x 1.0 mm voxel size.

Functional MRI data were analyzed using the general linear model
(GLM) for block designs in SPM8 (Wellcome Department of Cognitive
Neurology, London, UK). For each functional run, data were pre-
processed to remove sources of noise and artifact. Images were
realigned within and across runs via a rigid body transformation in
order to correct for head movement. Images were then unwarped to
reduce residual movement-related image distortions not corrected by
realignment. Functional data were normalized into a standard stereo-
taxic space (3 mm isotropic voxels) based on the SPM8 echo planar im-
aging template that conforms to the ICBM 152 brain template space
(Montreal Neurological Institute) and approximates the Talairach and
Tournoux (1988) atlas space. Finally, normalized images were spatially
smoothed (8 mm full-width at half-maximum) using a Gaussian kernel
to increase the signal to noise ratio and to reduce the impact of anatom-
ical variability not corrected for by stereotaxic normalization.

For each participant, a GLM was constructed to investigate status
condition-specific brain activity. This GLM, incorporating task effects
and covariates of no interest (a session mean, a linear trend to account
for low-frequency drift, and 6 movement parameters derived from re-
alignment corrections), was convolved with a canonical hemodynamic
response function (HRF) and used to compute parameter estimates
(B) and contrast images (containing weighted parameter estimates)
for each status condition at each voxel.

A region of interest (ROI) analysis was conducted to identify the
hypothesized dissociation between VMPFC response to social targets
varying on levels of financial and moral status. The eight millimeter
VMPEFC spherical ROI (MNI: 0, 52, —6) was based on coordinates
taken from a previous study designed to investigate the impact of social
status on person perception (Cloutier et al., 2012). Parameter estimates
for each condition were extracted and submitted to an offline 2 (Status
Type: Financial, Moral) by 3 (Status Level: Lower, Same, Higher) repeat-
ed measures analysis of variance (ANOVA). Based on a previous study
(Cloutier et al., 2012), the VMPFC was expected to be involved in the

Fig. 1. Impression Formation Task. Schematic representation of the task structure. The task consisted of six scanning sessions, each 126 s long. Each session included six blocks (18 s each) of
five faces from each status condition and two fixation (rest) blocks (9 s each). Within each block face stimuli were presented for 3000 ms with an inter-stimulus interval of 500 ms.
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evaluation of targets based on both the dimension and level of social
status with which they were paired. Nonetheless, additional ROI analy-
ses were performed to identify the potential involvement of regions
previously involved in person evaluation based on perceptual charac-
teristics (right NAcc; MNI: 9, 14, — 3, left NAcc; MNI: —9, 8, —5; and
orbitofrontal cortex (OFC); MNI: —9, 40, —15; coordinates taken
from Cloutier et al., 2008).

Additionally, an exploratory whole-brain analysis (with a threshold =
p < .005, uncorrected; clusters = 5 voxels) was performed using con-
trast images comparing each condition to the baseline control
(fixation). These images were used to compute a whole-brain
voxelwise ANOVA that yielded F-statistical maps for both main effects
(status dimension and status level) and the interaction.

Results
Behavioral results

On average, participants reported a higher moral subjective status
(M = 6.85, SD = 1.22) than financial subjective status (M = 4.55,
SD = 2.56), t(19y = 3.138, p = 0.005, 7> = 0.341.

A 2 (Status Type: Financial, Moral) by 3 (Status Level: Lower, Same,
Higher) repeated measures ANOVA was performed on post-scan
likeability and similarity ratings of the faces. For likeability ratings,
analysis revealed no main effect of Status Type, F;119) = 0.11, p =
0.918,7? = 0.001. However, there was a significant main effect of Status
Level, F35) = 7.845, p = 0.001, n2 = 0.292, and a significant Status
Type by Status Level interaction, Fi,3g) = 5.862, p = 0.006, 1> =
0.236. Subsequent analysis revealed that Lower Moral targets (M =
3.27,SD = .831) were rated significantly lower than Same Moral targets
(M = 4.06, SD = .751), t(19y = 3.406, p = 0.003, 1> = 0.379, and
Higher Moral targets (M = 4.14, SD = .838), 10y = —3.437,p =
0.003, ” = 0.383. (with no significant differences between Higher
[M = 4.14, SD = 0.838] and Same [M = 4.06, SD = 0.751], t(19) =
—.604, p = 0.553, 77 = 0.018). On the other hand, Lower Financial sta-
tus targets (M = 3.69, SD = 0.634) were rated as significantly less
likeable than Same Financial Status targets (M = 4.01, SD = .675),
t(19y = 2.235,p = 0.038,7> = 0.208 (with no significant differences be-
tween Higher [M = 3.74,SD = 0.636] and Same [M = 4.01,SD = .675],
taey = 1.630, p = 0.19, 1> = 0.122 or Higher [M = 3.74, SD = 0.636]
and Lower [M = 3.69, SD = 0.634], 19y = —.256, p = 0.801, 1> =
0.003). A different pattern of results was observed for similarity ratings.
No main effect of Status Type, F(1.19y = 1.749, p = 0.202, 17 = 0.084,
and no significant status by level interaction F(, 35y = 1.269, p =
0.293, 7)2 = 0.063 were observed. However, a significant Status Level
main effect, Fp3s) = 6.456, p = 0.004, > = 0.254 revealed that
participants rated targets of Same status as more similar to themselves
(M = 3.75,SD = .767) than both Lower (M = 3.20, SD = .659), t(19) =
—3.032, p = 0.007, 7* = 0.326, and Higher (M = 3.46, SD = .722),
tiey = 2.301, p = 0.033, 7> = 0.217, status targets.

Brain-imaging results

ROI analysis

A 2 (Status Type: Financial, Moral) by 3 (Status Level: Lower, Same,
Higher) repeated measures ANOVA was performed on parameter esti-
mates extracted from the VMPFC ROL No main effect of Status Type
F1,19) = 2.471,p = 0.132, n2 = 0.115 or Status Level F(, 35y = 0.063,
p = 0.939, 17> = 0.003 were obtained, but a significant status by level
interaction F, 35y = 5.091, p = 0.011, 77 = 0.211 was observed. In-
spection of Fig. 2 and subsequent analysis revealed significantly greater
VMPFC activity to Higher (M = 0.175, SD = 0.358) compared to Lower
(M = —0.168, SD = 0.466) Moral Status Targets t(19) = —2.135,p =
.046, 7> = 0.193, and to Lower (M = 0.367, SD = .331) compared to
Higher (M = —0.127, SD = .399) Financial Status Targets, t(19) =
2431, p = 0.025, 1> = 0.237. Despite trends in the expected direction,

Financial Status Moral Status

0.15 -
0.1 1
0.05 1
0
-0.05 1
-0.1 4
-0.15
-0.2 4
-0.25 4
-0.3 -

Lower
M Same
W Higher

Parameter Estimates

Fig. 2. The top panel of the figure presents Coronal sections illustrating the selected spher-
ical ROI in VMPFC (left) and the VMPFC activation obtained from the whole brain interac-
tion analyses (right). The graph at the bottom of the image displays signal change
(parameter estimates) in the ROI for each trial type (lower moral status, same moral status,
higher moral status, lower financial status, same financial status, higher financial status).
Inspection of this figure reveals an interaction between status dimensions and levels,
indicating preferential activity in response to individuals of higher compared to lower
moral status and to individuals of lower compared to higher financial status.

no significant differences were observed when comparing Higher
(M = 0.175, SD = .358) with Same Moral Status targets (M =
—0.121, SD = .348) t(19) = —1.517, p = 0.146, 1 = 0.108, or Same
(M = —0.121, SD = .348) with Lower Moral Status targets (M =
—0.168, SD = 0.466) t(19) = —0.584, p = 0.566, 1> = 0.017, or when
comparing Lower (M = 0.367, SD = .331) with Same (M =0.031,
SD = .382) Financial Status targets t(19y = 0.070, p = 0.945,
1? = 0.0002, or Same (M = 0.031, SD = .382) with Higher Finan-
cial Status targets (M = —0.127, SD = .399) t(19) = 1.765, p = 0.094,
77 = 0.140.

A 2 (Status Type: Financial, Moral) by 3 (Status Level: Lower, Same,
Higher) repeated measures ANOVA was also performed on parameter
estimates extracted from ROIs previously shown to be involved in the
evaluation of others based on perceptually available characteristics
such as attractiveness (Mende-Siedlecki et al., 2013); namely the medi-
al OFC, right NAcc, and left NAcc (Cloutier et al., 2008). The data revealed
no main effects of Status Type (OFC: F; 19) = 0.705, p = 0.412, 1 =
0.036; right NAcc: F1,19) = 0.540, p = 0.475, nz = 0.027; left NAcc:
F(]_]g) = 0.005, p= 0.944, 7]2 = 0000) and Status Level (OFC F(2,38) =
0.250, p = 0.780, > = 0.013; right NAcc: F(z35) = 0.207, p = 0.814,
17 = 0.011; left NAcc: Fp35) = 0.142, p = 0.869, 7> = 0.007) and not
significant status by level interaction (OFC: F, 35y = 1.581, p = 0.219,
1% = 0.077; right NAcc: Fp3g) = 0.249, p = 0.781, 1 =0.013; left
NAcc: Fi3g) = 0.175, p = 0.840, 17 = 0.009).

Finally, a 2 (Status Type: Financial, Moral) by 3 (Status Level: Lower,
Same, Higher) repeated measures ANOVA was also performed on
parameter estimates extracted from an IPS ROI, a region believed to be
involved in the assessment of social distance (Chiao et al., 2009;
Yamakawa et al., 2009) and previously shown to be recruited during
the perception of targets varying in social status (Chiao et al., 2009;
Cloutier et al., 2012; Ly et al,, 2011; Zink et al,, 2008). The data revealed
no main effect of Status Type, F(1 19y = 2.940, p = 0.103,7” = 0.134, or
Status Level, F235) = 0.796, p = 0.458, 77 = 0.040, and no significant
status by level interaction, F 3y = 0.271, p = 0.764, 77 = 0.014. The
lack of differential IPS activity when comparing the blocked presenta-
tion of targets from each condition may not be surprising when consid-
ering the previously mentioned hypothesized role of the IPS in assessing
relative social distances.
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Exploratory whole-brain analysis

A whole-brain exploratory analysis confirmed the presence of a
VMPEC interaction between dimensions and levels of social status (see
Table 1 and Fig. 3). In addition, a number of temporal, parietal, and
prefrontal areas were identified in this interaction analysis. The involve-
ment of many of these areas in response to targets of varying dimen-
sions and levels of social status may be explained by their role as part
of the greater attention networks (Corbetta and Shulman, 2002;
Desimone and Duncan, 1995; Klein et al., 2009; Posner and Rothbart,
2007; Raz and Buhle, 2006). Such interpretation is further bolstered
by previous research demonstrating differential attention allocation to
social targets as a function of their status (Dalmaso et al., 2012;
Deaner et al., 2005; Fiske, 2010; Foulsham et al., 2010; Maner et al.,
2008). Finally, it is noteworthy that this exploratory analysis revealed
no significant activity in brain regions previously involved in person
evaluation based on perceptual features such as attractiveness (i.e.,
NAcc and OFC).

Discussion

The current study provides further evidence towards better under-
standing the differential involvement of VMPFC during the perception
of others who vary in both their level of social status and the social di-
mension from which their status is inferred. The observed preferential
VMPEC activity in response to targets of higher moral status replicates
results suggesting a role for that region in evaluating targets based on
person-knowledge indicative of social status (Cloutier et al., 2012).
These findings are further corroborated by explicit behavioral ratings
revealing that targets with higher moral status are judged to be more
likeable. In contrast, the greater VMPFC activity observed in response
to targets with lower financial status suggests that, at least in some
contexts, lower financial status individuals may be construed more

positively than higher financial status targets (Fiske et al., 2002;
Ribstein, 2009). However, this finding is only partially corroborated by
explicit likeability ratings indicating that targets paired with “same” fi-
nancial statuses were judged to be most likeable. In addition to being
potentially susceptible to self-presentation bias or experimental de-
mand, it is important to note that contrary to the presentations during
the fMRI session, the explicit behavioral ratings were obtained after
the fMRI session during which the faces were presented without the
background colors indicative of social status.

More generally, these neuroimaging findings are in line with
existing evidence involving the VMPFC in a range of social cognitive
tasks. Notably, the VMPFC has been reported to support person evalua-
tion (Karafin et al., 2004; Mende-Siedlecki et al., 2013) and is believed to
underlie the affective component of moral judgments (Adolphs, 2009;
Anderson et al., 1999; Decety et al., 2012; Greene, 2007; Harenski and
Hamann, 2006; Koenigs et al., 2007; Moll and de Oliveira-Souza, 2007;
Moll et al., 2002). The VMPFC has also been shown to be responsive to
the value of a range of stimuli (Berridge and Kringelbach, 2008;
Bouret and Richmond, 2010; Chib et al., 2009; Fellows, 2007; Fellows
and Farah, 2007; Henri-Bhargava et al., 2012; Valentin et al., 2007)
and to contribute to the generation of affective meaning across various
tasks related to memory, social cognition, and emotion (Roy et al.,
2012).

An alternative interpretation of the current findings may be found in
the hypothesized involvement of the VMPFC in the implementation of
simulation processes during impression formation (Jenkins et al.,
2008; Mitchell et al., 2005, 2006). Indeed, differential VMPFC activity
has been observed when participants reflect on their own preferences
and personalities (Kelley et al., 2002; Schmitz et al., 2004; Zysset et al.,
2002) or use a first person perspective (Vogeley et al., 2004). Such
self-referential processes could also have been recruited if perceivers
were engaging in social comparison during the task (Swencionis and

Table 1

Identification of BOLD signal as a function of social Status Type and Level.
Brain region Puncorr K F X y z
Status Type by Status Level interaction
BAG6 L paracentral lobule 0.000 138 13.06 -9 —15 66
BA 4 R precentral gyrus 0.000 10 10.72 42 —15 30
BA7 L superior parietal lobule 0.000 64 10.17 —21 —60 60
BA2 L precentral gyrus 0.001 36 9.32 —57 —12 30
BA 17 R cuneus 0.001 46 9.08 21 —99 —6
BA 17 L cuneus 0.002 76 7.47 —18 —99 -3
BA 31 R posterior cingulate gyrus 0.001 7 8.84 15 —39 48
BA 22 L superior temporal gyrus 0.001 15 8.66 —39 —36 21
BA S8 L superior frontal gyrus 0.002 8 7.40 —21 39 33
BA 32 L ventromedial prefrontal cortex 0.002 8 731 -9 48 —6
BA7 R Postcentral Gyrus 0.002 6 7.11 18 —51 69
Status Type main effect
BA 20 R anterior inferior temporal gyrus 0.000 14 19.27 42 —12 —27
BA 37 R posterior inferior temporal gyrus 0.000 15 16.97 60 —45 —15
BA 37 R middle temporal gyrus 0.001 17 14.02 42 —60 24
Status Level main effect
BA 17 R cuneus 0.000 262 14.37 18 —72 21
BA 41 R posterior insula 0.000 113 1291 39 -9 12
BA2 R postcentral gyrus 0.000 96 11.74 60 —24 48
BA 19 L thalamus 0.000 10 11.64 —15 —27 3
BA 17 L cuneus 0.000 118 10.10 —27 —72 18
BA 19 L precuneus 0.001 22 9.16 —18 —84 42
BA 42 Rinsula 0.001 8 8.35 39 -3 —6
BA 41 Linsula 0.001 19 8.30 —36 —12 9
BA5 L inferior parietal Lobule 0.002 15 7.82 -39 —42 57
BA 37 R middle temporal gyrus 0.002 35 7.72 48 —66 12
BA2 L postcentral gyrus 0.002 21 7.55 —51 —21 45
BA 18 L middle occipital gyrus 0.002 9 7.28 —42 —81 6
BA 18 L lingual gyrus 0.002 7 7.20 —18 —72 0
BA 22 R superior temporal gyrus 0.003 19 6.98 60 —21 9

Exploratory whole-brain analyses reporting activations with a threshold = p <.005, uncorrected; clusters = 5 voxels; (actual values are reported in the table). BA = approximate
Brodmann's area location. Coordinates are from the MNI atlas. Locations of the activations are determined based on the functional responses superimposed on averaged anatomical

MRI images.
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Fig. 3. Graphical displays of signal change (parameter estimates) provided to interpret the results of the whole brain analysis. Panel 1: interaction between Status Level and Status Type;
Panel 2: main effect of Status Type; Panel 3: main effect of Status Level.
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Fiske, 2014). However, bearing in mind potential reporting biases, the
post-scan similarity ratings indicating greater perceived similarity to
both same financial and moral status targets do not support this inter-
pretation of our findings.

Surprisingly, few studies have systematically investigated the im-
pact of social status on the so-called social brain (Chiao, 2010;
Kumaran et al., 2012; Marsh et al., 2009). In contrast to previous studies
providing more detailed information about the targets in order to confer
their relative status (Chiao et al., 2009; Cloutier et al., 2012; Ly et al.,
2011; Zink et al., 2008), the current study assigned status dimensions
and levels to faces with the use of colored backgrounds. Thus, targets'
status dimensions and levels served as the only information available
to the perceivers, which limited the potential influence of extraneous
factors. Beyond demonstrating the impact of status information on the
neural substrates of person perception, the current findings highlight
the necessity to investigate how the dimensions from which status is in-
ferred within specific social hierarchies may shape person perception
and social cognition (Fiske, 2010; Magee and Galinsky, 2008). In addi-
tion to financial and moral status, status inferred from intellectual
abilities and physical dominance, for example, may differentially impact
person perception (Marsh et al., 2009; Stephens et al., 2007). Future
research will be necessary to assess the importance given to these or
other status dimensions in various hierarchies and contexts in which
individuals are evaluated.

Generalization of the current findings is limited by the inclusion of
only male perceivers and the use of only male stimuli. Previous research
suggests the existence of gender differences associated with the percep-
tion and expression of social status (Eagly and Johnson, 1990; Eagly
et al,, 2003; Fiske, 2010; Holden and Smock, 1991; Martin and Ruble,
2010; Van Engen and Willemsen, 2004). For example, female leaders
seem to be more democratic, participative, and use more reward-
based incentives for their subordinates, relative to males who tend to
be less democratic and participative, and to rely on threat-based incen-
tives (Eagly and Johnson, 1990; Eagly et al., 2003; Van Engen and
Willemsen, 2004). Accordingly, further research including female
perceivers and stimuli is required to address this limitation and increase
the generalizability of the obtained results.

Considering that gender, race, and age are often used as cues to infer
the status of others (Fiske, 2010), it will also be important to expand
research efforts to explore the interaction between knowledge of an
individual's social status and perceptually available social characteris-
tics. Future studies, with a larger sample size, should also identify the
impact of individual differences, such as the status of perceivers
(Cloutier et al., 2013; Ly et al., 2011; Muscatell et al., 2012; Varnum
et al, 2012), on the neural response to targets varying in social status.
These studies would be particularly informative when exploring the dy-
namics underlying the interaction of distinct status dimensions guiding
person perception in various contexts.

Notwithstanding the accumulation of evidence suggesting that the
VMPEC plays an important role in social cognition, much remains to
be learned about its function within the extended network of brain
regions supporting person perception (Cloutier et al., 2011; Gobbini
and Haxby, 2007; Todorov et al., 2007). In light of a large body of
evidence suggesting a link between social status and a number of health
outcomes (Marmot, 2004; Sapolsky, 2004), the use of psychophysiolog-
ical measures (i.e., sympathetic and parasympathetic autonomic
nervous system responses) could improve our understanding of the
VMPEFC's potential role in modulating responses to stressors during so-
cial interactions (Cloutier et al., 2013; Eisenberger et al., 2011; Mobbs
et al., 2010; Phelps et al., 2004). Given the hypothesized role for
VMPEFC in enacting control on ANS responses (Thayer et al., 2011; Urry
et al., 2006), one possibility is that positive evaluations of others may
provide “safety signals” modulating stress-related responses typical of
everyday social interactions.

Our findings highlight the importance of considering social status as
a multi-faceted construct likely to differentially influence the way

conspecifics are evaluated depending on the social dimension from
which status is inferred and the context of the interaction. Greater social
status only leads to positive evaluations in some instances, and the
bases of one's social status (e.g. greater wealth or morality) may be cen-
tral to how one is perceived by others. Distinctions between the types of
social status may not only impact basic person perception processes, but
also the dynamics underlying complex social interactions. Some differ-
ences identified across cultures, countries, social classes, and gender
may also be explained by the variability in social dimensions conferring
status across groups (Eagly and Steffen, 1984; Fiske, 2010; Fiske and
Markus, 2012; Markus and Kitayama, 1994).

Acknowledgments

We would like to thank Tianyi Li, Carlos Cardenas-Iniguez and
Haotian Zhou for their help and thoughtful suggestions on the study
and manuscript, as well as Maggie Tobin and Tript Bajwa for their
help with data collection. Also, we would like to thank Jean Decety,
Xiaodong Guo, and Stanley Peters from the Brain Research Imaging
Center at the University of Chicago.

References

Adler, N.E., Epel, E.S,, Castellazzo, G., Ickovics, ].R., 2000. Relationship of subjective and ob-
jective social status with psychological and physiological functioning: preliminary
data in healthy, White women. Health Psychol. 19 (6), 586-592.

Adolphs, R., 2009. The social brain: neural basis of social knowledge. Annu. Rev. Psychol.
60, 693-721.

Anderson, S.W., Bechara, A., Damasio, H., Tranel, D., Damasio, A.R., 1999. Impairment of
social and moral behavior related to early damage in human prefrontal cortex. Nat.
Neurosci. 2 (11), 1032-1037.

Anderson, C,, Kilduff, GJ., 2009. The pursuit of status in social groups. Curr. Dir. Psychol.
Sci. 18 (5), 295-298.

Anderson, C., Shirako, A., 2008. Are individuals' reputations related to their history of
behavior? ]. Pers. Soc. Psychol. 94 (2), 320-333.

Berger, J., Cohen, B.P., Zelditch Jr., M., 1972. Status characteristics and social interaction.
Am. Sociol. Rev. 37 (3), 241-255.

Berridge, K.C., Kringelbach, M.L., 2008. Affective neuroscience of pleasure: reward in
humans and animals. Psychopharmacology 199 (3), 457-480.

Boehm, C,, 2012. Ancestral hierarchy and conflict. Science 336 (6083), 844-847.

Bouret, S., Richmond, BJ., 2010. Ventromedial and orbital prefrontal neurons differentially
encode internally and externally driven motivational values in monkeys. J. Neurosci.
30 (25), 8591-8601.

Boushey, H., Weller, C.E., 2008. Has growing inequality contributed to rising household
economic distress? Rev. Polit. Econ. 20 (1), 1-22.

Bzdok, D., Langner, R., Hoffstaedter, F., Turetsky, B.L, Zilles, K., Eickhoff, S.B., 2012. The
modular neuroarchitecture of social judgments on faces. Cereb. Cortex 22 (4),
951-961.

Cheney, D.L, Seyfarth, R.M., 2008. Baboon metaphysics: the evolution of a social mind.
University of Chicago Press, Chicago (IL).

Cheng, ].T., Tracy, J.L., Foulsham, T., Kingstone, A., Henrich, J., 2012. Two ways to the top:
Evidence that dominance and prestige are distinct yet viable avenues to social rank
and influence. J. Pers. Soc. Psychol. 104, 103-125.

Chiao, J.Y., 2010. Neural basis of social status hierarchy across species. Curr. Opin.
Neurobiol. 20 (6), 803-809.

Chiao, J.Y., Harada, T., Oby, E.R,, Li, Z., Parrish, T., Bridge, D.J., 2009. Neural representations
of social status hierarchy in human inferior parietal cortex. Neuropsychologia 47 (2),
354-363.

Chib, V.S., Rangel, A., Shimojo, S., O'Doherty, J.P., 2009. Evidence for a common represen-
tation of decision values for dissimilar goods in human ventromedial prefrontal
cortex. J. Neurosci. 29 (39), 12315-12320.

Cloutier, ], Ambady, N., Meagher, T., Gabrieli, ].D.E,, 2012. The neural substrates of person per-
ception: Spontaneous use of financial and moral status knowledge. Neuropsychologia 50
(9), 2371-2376.

Cloutier, J., Gyurovski, I, 2013. Intraparietal Sulcus Activity During Explicit Self-Referential
Social Status Judgments about Others. Int. J. Psychol. Res. 6, 68-79.

Cloutier, J., Heatherton, T.F., Whalen, PJ., Kelley, W.M., 2008. Are attractive people re-
warding? Sex differences in the neural substrates of facial attractiveness. ]. Cogn.
Neurosci. 20 (6), 941-951.

Cloutier, J., Kelley, W.M., Heatherton, T.F., 2011. The influence of perceptual and
knowledge-based familiarity on the neural substrates of face perception. Soc.
Neurosci. 6 (1), 63-75.

Cloutier, J., Norman, GJ., Li, T., Berntson, G.G., 2013. Person perception and autonomic ner-
vous system response: The costs and benefits of possessing a high social status. Biol.
Psychol. 92 (2), 301-305.

Corbetta, M., Shulman, G.L.,, 2002. Control of goal-directed and stimulus driven attention
in the brain. Nat. Rev. Neurosci. 3 (3), 201-215.


http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0005
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0005
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0005
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0010
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0010
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0015
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0015
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0015
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0020
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0020
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0025
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0025
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0030
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0030
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0035
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0035
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0040
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0045
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0045
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0045
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0050
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0050
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0055
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0055
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0055
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0060
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0060
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0065
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0065
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0065
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0070
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0070
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0075
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0075
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0075
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0080
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0080
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0080
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0085
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0085
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0085
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0090
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0090
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0095
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0095
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0095
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0100
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0100
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0100
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0105
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0105
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0105
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0110
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0110

542 J. Cloutier, I. Gyurovski / Neurolmage 100 (2014) 535-543

Croft, K.E., Duff, M.C,, Kovach, CK., Anderson, S.W., Adolphs, R, Tranel, D., 2010. Detestable
or marvelous? Neuroanatomical correlates of character judgments. Neuropsychologia
48 (6), 1789-1801.

Dalmaso, M., Pavan, G., Castelli, L., Galfano, G., 2012. Social status gates social attention in
humans. Biol. Lett. 8 (3), 450-452.

Deaner, R.O., Khera, A.V., Platt, M.L., 2005. Monkeys pay per view: adaptive valuation of
social images by rhesus macaques. Curr. Biol. 15 (6), 543-548.

Decety, ]., Michalska, KJ., Kinzler, K.D., 2012. The contribution of emotion and cognition to
moral sensitivity: a neurodevelopmental study. Cereb. Cortex 22 (1), 209-220.
Desimone, R., Duncan, J., 1995. Neural mechanisms of selective visual attention. Annu.

Rev. Neurosci. 18 (1), 193-222.

Eagly, AH., Johannesen-Schmidt, M.C,, Van Engen, M.L., 2003. Transformational, transac-
tional, and laissez-faire leadership styles: a meta-analysis comparing women and
men. Psychol. Bull. 129 (4), 569-591.

Eagly, A.-H., Johnson, B.T., 1990. Gender and leadership style: A meta-analysis. Psychol.
Bull. 108 (2), 233-256.

Eagly, AH,, Steffen, V., 1984. Gender stereotypes stem from the distribution of women
and men into social roles. J. Pers. Soc. Psychol. 46 (4), 735-754.

Eisenberger, N.I, Master, S.L., Inagaki, T.K., Taylor, S.E., Shirinyan, D., Lieberman, M.D.,
Naliboff, B.D., 2011. Attachment figures activate a safety signal-related neural region
and reduce pain experience. Proc. Natl. Acad. Sci. 108 (28), 11721-11726.

Ellis, L.E., 1993. Social stratification and socioeconomic inequality: Vol. 1: A comparative
biosocial analysis. Praeger Publishers/Greenwood Publishing Group.

Fellows, LK., 2007. Advances in understanding ventromedial prefrontal function: the
accountant joins the executive. Neurology 68 (13), 991-995.

Fellows, LK., Farah, M.J., 2007. The role of ventromedial prefrontal cortex in decision
making: judgment under uncertainty or judgment per se? Cereb. Cortex 17 (11),
2669-2674 (New York, N.Y.: 1991).

Fiske, S.T., 2010. Interpersonal stratification: Status, power, and subordination, In: Fiske, S.,
Gilber, E., Lindzey, G. (Eds.), Handbook of social psychology, 5th ed. John Wiley and
Sons, Inc., Hoboken (NJ), pp. 941-982.

Fiske, S.T., Cuddy, A.J.C., Glick, P., Xu, J., 2002. A model of (often mixed) stereotype
content: competence and warmth respectively follow from perceived status and
competition. ]. Pers. Soc. Psychol. 82 (6), 878-902.

Fiske, S.T., Markus, H.R. (Eds.), 2012. Facing social class: How societal rank influences
interaction. Russell Sage Foundation, New York, NY.

Flynn, FJ., Reagans, R.E., Amanatullah, E.T., Ames, D.R., 2006. Helping one's way to the top:
self-monitors achieve status by helping others and knowing who helps whom. J. Pers.
Soc. Psychol. 91 (6), 1123-1137.

Foulsham, T., Cheng, J.T., Tracy, J.L,, Henrich, J., Kingstone, A., 2010. Gaze allocation in a
dynamic situation: Effects of social status and speaking. Cognition 117 (3), 319-331.

Freeman, ].B., Penner, A.M., Saperstein, A., Scheutz, M., Ambady, N., 2011. Looking the
Part: Social Status Cues Shape Race Perception. PLoS ONE 6 (9), e25107.

Frith, C.D., Frith, U., 2012. Mechanisms of Social Cognition. Annu. Rev. Psychol. 63 (1),
287-313.

Gldscher, J., Adolphs, R., Damasio, H., Bechara, A., Rudrauf, D., Calamia, M., Tranel, D., 2012.
Lesion mapping of cognitive control and value-based decision making in the prefron-
tal cortex. Proc. Natl. Acad. Sci. 109 (36), 14681-14686.

Gobbini, M.I, Haxby, J.V., 2007. Neural systems for recognition of familiar faces.
Neuropsychologia 45 (1), 32-41.

Greene, ].D., 2007. Why are VMPFC patients more utilitarian? A dual-process theory of
moral judgment explains. Trends Cogn. Sci. 11 (8), 322-323.

Gusnard, D.A., Akbudak, E., Shulman, G.L,, Raichle, M.E., 2001. Medial prefrontal cortex
and self-referential mental activity: relation to a default mode of brain function.
Proc. Natl. Acad. Sci. 98 (7), 4259-4264.

Hamlin, J.K,, Wynn, K., 2011. Young infants prefer prosocial to antisocial others. Cogn.
Dev. 26 (1), 30-39.

Hamlin, J., Wynn, K., Bloom, P., 2010. Three-month-olds show a negativity bias in their
social evaluations. Dev. Sci. 13 (6), 923-929.

Hare, B., Tomasello, M., 2004. Chimpanzees are more skilful in competitive than in
cooperative cognitive tasks. Anim. Behav. 68 (3), 571-581.

Harenski, C.L., Hamann, S., 2006. Neural correlates of regulating negative emotions related
to moral violations. Neuroimage 30 (1), 313-324.

Heberlein, A.S., Padon, A.A,, Gillihan, S.J., Farah, M., Fellows, LK., 2007. Ventromedial
Frontal Lobe Plays a Critical Role in Facial Emotion Recognition. . Cogn. Neurosci.
20 (4), 721-733.

Henri-Bhargava, A., Simioni, A, Fellows, LK., 2012. Ventromedial frontal lobe damage dis-
rupts the accuracy, but not the speed, of value-based preference judgments.
Neuropsychologia 50 (7), 1536-1542.

Henrich, J., Gil-White, FJ., 2001. The evolution of prestige: Freely conferred deference as a
mechanism for enhancing the benefits of cultural transmission. Evol. Hum. Behav. 22
(3), 165-196.

Hogg, M.A,, 2001. A social identity theory of leadership. Personal. Soc. Psychol. Rev. 5 (3),
184-200.

Holden, K.C,, Smock, P.J., 1991. The economic costs of marital dissolution: Why do women
bear a disproportionate cost? Annu. Rev. Sociol. 17 (1), 51-78.

Hornak, J.,, Rolls, E.T., Wade, D., 1996. Face and voice expression identification in patients
with emotional and behavioural changes following ventral frontal lobe damage.
Neuropsychologia 34 (4), 247-261.

Huberman, B.A.,, Loch, CH., Oncciiler, A., 2004. Status as a valued resource. Soc. Psychol. Q.
67 (1),103-114.

Jenkins, A.C., Macrae, C.N., Mitchell, J.P., 2008. Repetition suppression of ventromedial
prefrontal activity during judgments of self and others. Proc. Natl. Acad. Sci. 105
(11), 4507-4512.

Karafin, M.S,, Tranel, D., Adolphs, R., 2004. Dominance attributions following damage to
the ventromedial prefrontal cortex. J. Cogn. Neurosci. 16 (10), 1796-1804.

Kelley, W.M., Macrae, C.N., Wyland, C.L,, Caglar, S., Inati, S., Heatherton, T.F., 2002. Finding
the self? An event-related fMRI study. J. Cogn. Neurosci. 14 (5), 785-794.

Klein, ].T., Shepherd, S.V., Platt, M.L., 2009. Social attention and the brain. Curr. Biol. 19
(20), R958-R962.

Koenigs, M., Young, L., Adolphs, R., Tranel, D., Cushman, F., Hauser, M., Damasio, A., 2007.
Damage to the prefrontal cortex increases utilitarian moral judgements. Nature 446
(7138), 908-911.

Kumaran, D., Melo, H.L., Duzel, E., 2012. The Emergence and Representation of Knowledge
about Social and Nonsocial Hierarchies. Neuron 76 (3), 653-666.

Leopold, A., Krueger, F., dal Monte, O., Pardini, M., Pulaski, S.J., Solomon, J., Grafman, J.,
2012. Damage to the left ventromedial prefrontal cortex impacts affective theory of
mind. Soc. Cogn. Affect. Neurosci. 7 (8), 871-880.

Ly, M., Haynes, M.R,, Barter, J.W., Weinberger, D.R,, Zink, C.F., 2011. Subjective socioeco-
nomic status predicts human ventral striatal responses to social status information.
Curr. Biol. 21 (9), 794-797.

Magee, ].C., Galinsky, A.D., 2008. Social Hierarchy: The Self-Reinforcing Nature of Power
and Status. Acad. Manag. Ann. 2 (1), 351-398.

Maner, J.K., DeWall, C.N., Gailliot, M.T., 2008. Selective attention to signs of success: Social
dominance and early stage interpersonal perception. Personal. Soc. Psychol. Bull. 34
(4), 488-501.

Markus, H.R., Kitayama, S., 1994. A collective fear of the collective: Implications for selves
and theories of selves. Personal. Soc. Psychol. Bull. 20 (5), 568-579.

Marmot, M., 2004. Status syndrome. Significance 1 (4), 150-154.

Marsh, A.A,, Blair, K.S., Jones, M.M., Soliman, N., Blair, RJ.R., 2009. Dominance and
submission: the ventrolateral prefrontal cortex and responses to status cues. J.
Cogn. Neurosci. 21 (4), 713-724.

Martin, C.L, Ruble, D.N., 2010. Patterns of gender development. Annu. Rev. Psychol. 61,
353-381.

Mason, M.F,, Banfield, J.F., Macrae, C.N., 2004. Thinking about actions: the neural sub-
strates of person knowledge. Cereb. Cortex 14 (2), 209-214.

Mende-Siedlecki, P., Said, C.P., Todorov, A., 2013. The social evaluation of faces: a
meta-analysis of functional neuroimaging studies. Soc. Cogn. Affect. Neurosci. 8 (3),
285-299.

Miller, G.F., 2007. Sexual selection for moral virtues. Q. Rev. Biol. 82 (2), 97-125.

Mitchell, ].P., Banaji, M.R., MacRae, C.N., 2005. The link between social cognition and self-
referential thought in the medial prefrontal cortex. ]. Cogn. Neurosci. 17 (8),
1306-1315.

Mitchell, ].P., Heatherton, T.F., Macrae, C.N., 2002. Distinct neural systems subserve person
and object knowledge. Proc. Natl. Acad. Sci. 99 (23), 15238-15243.

Mitchell, J.P., Macrae, C.N., Banaji, M.R., 2006. Dissociable medial prefrontal contributions
to judgments of similar and dissimilar others. Neuron 50 (4), 655-663.

Mobbs, D., Yu, R,, Rowe, ].B,, Eich, H., FeldmanHall, O., Dalgleish, T., 2010. Neural activity
associated with monitoring the oscillating threat value of a tarantula. Proc. Natl.
Acad. Sci. 107 (47), 20582-20586.

Moll, J., De Oliveira-Souza, R., 2007. Moral judgments, emotions and the utilitarian brain.
Trends Cogn. Sci. 11 (8), 319-321.

Moll, J., De Oliveira-Souza, R., Eslinger, P.J., Bramati, LE., Mourdo-Miranda, J., Andreiuolo, P.
A., Pessoa, L., 2002. The neural correlates of moral sensitivity: a functional magnetic
resonance imaging investigation of basic and moral emotions. J. Neurosci. 22 (7),
2730-2736.

Moran, J.M., Macrae, C.N., Heatherton, T.F., Wyland, C.L.,, Kelley, W.M., 2006. Neuroana-
tomical evidence for distinct cognitive and affective components of self. J. Cogn.
Neurosci. 18 (9), 1586-1594.

Muscatell, KA., Morelli, S.A., Falk, E.B., Way, B.M,, Pfeifer, ].H., Galinsky, A.D., Eisenberger,
N.I, 2012. Social status modulates neural activity in the mentalizing network.
Neuroimage 60 (3), 1771-1777.

Phelps, E.A., Delgado, M.R., Nearing, K.I, LeDoux, ].E., 2004. Extinction learning in humans:
role of the amygdala and vmPFC. Neuron 43 (6), 897-905.

Posner, M.L,, Rothbart, M.K., 2007. Research on attention networks as a model for the
integration of psychological science. Annu. Rev. Psychol. 58, 1-23.

Rai, T.S., Fiske, A.P., 2011. Moral psychology is relationship regulation: moral mo-
tives for unity, hierarchy, equality, and proportionality. Psychol. Rev. 118 (1),
57-75.

Raz, A., Buhle, ., 2006. Typologies of attentional networks. Nat. Rev. Neurosci. 7 (5),
367-379.

Ribstein, L.E., 2009. How movies created the financial crisis. Michigan State. Law Review,
pp. 1171-1186.

Ridgeway, C.L., Walker, H.A., 1995. Status structures. Sociol. Perspect. Soc. Psychol.
281-310.

Roy, M., Shohamy, D., Wager, T.D., 2012. Ventromedial prefrontal-subcortical systems
and the generation of affective meaning. Trends Cogn. Sci. 16 (3), 147-156.

Sapolsky, R.M., 2004. Why Zebras Don't Get Ulcers: The Acclaimed Guide to Stress, Stress-
Related Diseases, and Coping-Now Revised and Updated. Holt Paperbacks, New York
(NY).

Schmitz, T.W., Kawahara-Baccus, T.N., Johnson, S.C., 2004. Metacognitive evaluation,
self-relevance, and the right prefrontal cortex. Neuroimage 22 (2), 941-947.

Shamay-Tsoory, S.G., Tomer, R., Berger, B.D., Aharon-Peretz, ]., 2003. Characterization of
empathy deficits following prefrontal brain damage: the role of the right ventrome-
dial prefrontal cortex. J. Cogn. Neurosci. 15 (3), 324-337.

Singer, T., Kiebel, S.J., Winston, ].S., Dolan, RJ., Frith, C.D., 2004. Brain responses to the
acquired moral status of faces. Neuron 41 (4), 653-662.

Singh, D., 1995. Female judgment of male attractiveness and desirability for relationships:
role of waist-to-hip ratio and financial status. J. Pers. Soc. Psychol. 69 (6), 1089-1101.

Singh-Manoux, A., Adler, N.E., Marmot, M.G., 2003. Subjective social status: its determi-
nants and its association with measures of ill-health in the Whitehall II study. Soc.
Sci. Med. 56 (6), 1321-1333.


http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0115
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0115
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0115
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0120
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0120
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0125
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0125
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0130
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0130
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0135
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0135
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0140
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0140
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0140
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0145
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0145
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0150
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0150
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0155
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0155
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0565
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0565
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0165
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0165
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0570
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0570
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0570
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0170
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0170
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0170
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0175
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0175
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0175
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0180
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0180
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0185
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0185
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0185
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0190
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0190
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0195
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0195
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0200
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0200
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0205
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0205
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0210
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0210
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0215
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0215
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0220
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0220
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0220
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0225
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0225
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0230
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0230
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0235
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0235
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0240
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0240
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0245
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0245
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0245
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0250
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0250
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0250
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0255
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0255
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0255
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0260
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0260
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0265
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0265
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0270
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0270
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0270
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0275
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0275
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0280
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0280
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0280
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0285
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0285
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0290
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0290
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0295
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0295
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0300
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0300
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0305
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0305
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0310
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0310
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0315
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0315
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0315
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0320
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0320
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0325
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0325
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0325
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0330
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0330
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0335
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0340
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0340
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0340
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0345
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0345
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0350
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0350
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0355
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0355
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0355
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0360
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0365
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0365
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0365
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0370
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0370
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0375
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0375
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0380
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0380
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0380
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0385
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0385
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0390
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0390
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0390
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0395
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0395
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0395
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0400
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0400
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0405
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0405
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0410
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0410
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0415
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0415
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0415
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0420
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0420
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0580
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0580
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0430
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0430
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0435
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0435
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0440
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0440
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0440
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0445
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0445
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0450
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0450
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0450
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0455
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0455
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0460
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0460
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0465
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0465
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0465

J. Cloutier, I. Gyurovski / Neurolmage 100 (2014) 535-543 543

Singh-Manoux, A., Marmot, M.G., Adler, N.E., 2005. Does subjective social status predict
health and change in health status better than objective status? Psychosom. Med.
67 (6), 855-861.

Stephens, N.M., Markus, H.R., Townsend, S.S.M., 2007. Choice as an act of meaning: the
case of social class. J. Pers. Soc. Psychol. 93 (5), 814-830.

Swencionis, J.K,, Fiske, S.T., 2014. How Social Neuroscience Can Inform Theories of Social
Comparison. Neuropsychologia 56, 140-146.

Talairach, P., Tournoux, J., 1988. A stereotactic coplanar atlas of the human brain. Thieme,
Stuttgart.

Thayer, J.F., \AAhs, Fredrikson, M., Sollers III, ].J., Wager, T.D., 2011. A meta-analysis of
heart rate variability and neuroimaging studies: Implications for heart rate variability
as a marker of stress and health. Neurosci. Biobehav. Rev. 36, 747-756.

Thomsen, L., Frankenhuis, W.E., Ingold-Smith, M., Carey, S., 2011. Big and mighty:
Preverbal infants mentally represent social dominance. Science 331 (6016), 477-480.

Todorov, A., Gobbini, M., Evans, KK., Haxby, J.V., 2007. Spontaneous retrieval of affective
person knowledge in face perception. Neuropsychologia 45 (1), 163-173.

Urry, H.L,, Van Reekum, C.M., Johnstone, T., Kalin, N.H., Thurow, M.E., Schaefer, H.S.,
Alexander, A.L, 2006. Amygdala and ventromedial prefrontal cortex are inversely
coupled during regulation of negative affect and predict the diurnal pattern of cortisol
secretion among older adults. J. Neurosci. 26 (16), 4415-4425.

Valentin, V.V., Dickinson, A., O'Doherty, ].P., 2007. Determining the neural substrates of
goal-directed learning in the human brain. J. Neurosci. 27 (15), 4019-4026.

Van Engen, M.L., Willemsen, T.M., 2004. Sex and leadership styles: a meta-analysis of
research published in the 1990s. Psychol. Rep. 94 (1), 3-18.

Varnum, M.E., 2013. What are lay theories of social class? PLoS ONE 8 (7), e70589.
Varnum, ML.E,, Na, ], Murata, A, Kitayama, S., 2012. Social class differences in N400 indicate
differences in spontaneous trait inference. J. Exp. Psychol. Gen. 141 (3), 518-526.
Vogeley, K., May, M., Ritzl, A., Falkai, P., Zilles, K., Fink, G.R., 2004. Neural correlates of first-
person perspective as one constituent of human self consciousness. J. Cogn. Neurosci.

16 (5), 817-827.

Weiner, B., Osborne, D., Rudolph, U., 2011. An attributional analysis of reactions to
poverty: The political ideology of the giver and the perceived morality of the receiver.
Personal. Soc. Psychol. Rev. 15 (2), 199-213.

Werner, S., Malaspina, D., Rabinowitz, J., 2007. Socioeconomic status at birth is associated
with risk of schizophrenia: population-based multilevel Study. Schizophr. Bull. 33
(6), 1373-1378.

Yamakawa, Y., Kanai, R., Matsumura, M., Naito, E., 2009. Social distance evaluation in
human parietal cortex. PLoS ONE 4 (2), e4360.

Yzerbyt, V., Demoulin, S., 2010. Intergroup relations. In: Fiske, S.T., Gilbert, D.T., Lindzey, G.
(Eds.), Handbook of social psychology. vol. 2 (Wiley.com).

Zink, C.F,, Tong, Y., Chen, Q., Bassett, D.S., Stein, J.L., Meyer-Lindenberg, A., 2008. Know
your place: neural processing of social hierarchy in humans. Neuron 58 (2), 273-283.

Zysset, S., Huber, O., Ferstl, E., von Cramon, D.Y., 2002. The anterior frontomedian cortex
and evaluative judgment: an fMRI study. Neuroimage 15 (4), 983-991.


http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0470
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0470
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0470
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0475
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0475
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0480
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0480
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0485
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0485
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0490
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0490
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0490
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0495
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0495
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0500
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0500
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0505
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0505
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0505
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0510
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0510
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0515
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0515
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0520
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0525
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0525
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0530
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0530
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0530
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0535
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0535
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0535
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0540
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0540
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0540
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0545
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0545
http://Wiley.com
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0555
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0555
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0560
http://refhub.elsevier.com/S1053-8119(14)00501-1/rf0560

	Ventral medial prefrontal cortex and person evaluation: Forming impressions of others varying in financial and moral status
	Introduction
	Methods
	Participants
	Stimuli and procedure
	fMRI data acquisition and analysis

	Results
	Behavioral results
	Brain-imaging results
	ROI analysis
	Exploratory whole-brain analysis


	Discussion
	Acknowledgments
	References


