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Consider the sheer number of people you
interact with on any given day. How do
you keep up with all the complex bonds,
relationships, and hierarchies between
people in your social community? Being
able to track the quality of your connec-
tions to individuals within your social
group, and to subsequently track their
relationships to others, reflects the topol-
ogies of our social networks [1].
A new study by Parkinson and colleagues
[47_TD$DIFF][12] is one of the first to shed light on how
the brain encodes the dense structure of
its social network. Whereas previous
work focused primarily on indexing pop-
ularity [2], this study used an innovative
approach for measuring multiple addi-
tional dimensions in a large sample, effec-
tively capturing a more holistic picture of
how humans map their social groups.
These dimensions included: (i) the num-
ber of connections between individuals
(social distance); (ii) how well connected
individuals are to other well-connected
individuals (a robust measure of social
status, known as eigenvector centrality);
and (iii) the degree to which individuals are
connected to other unconnected individ-
uals (to pass on relevant social informa-
tion, known as brokerage). A subset of
participants then partook in an imaging
study, in which they passively viewed vid-
eos of different members of their group
who varied in social distance, social sta-
tus, and brokerage.
Merging representational similarity analy-
sis (RSA) with a dense topographical
social network structure allowed Parkin-
son and colleagues [48_TD$DIFF][12] to not only locate
where BOLD activity was occurring in the
brain, but to also characterize how these
neuronal populations were encoding
social information, a more effective
method for inferring mental states. This
is because RSA capitalizes on fine-
grained spatial pattern differences, rather
than on the overall activation of specific
brain regions. What the authors observed
was that a distributed network of separate
regions encodes each dimension of the
social network: social distance was
indexed by the inferior parietal lobule
(IPL), social status by the medial prefron-
tal cortex (mPFC), and brokerage by
superior temporal cortex (STC). These
findings highlight that social information
used in our everyday interactions is
encoded in brain regions known to track
domain-general spatial navigation and
psychological distance (IPL), and valua-
tion and affect (mPFC). Their findings
extend earlier work illustrating the role
of the mPFC in mediating popularity [2],
revealing that the mPFC likely has a more
global role in indexing social evaluation
processes.

Given that participants were scanned
while only passively viewing other group
members [49_TD$DIFF]– rather than performing a task
that required them to proactively think
about social bonds within their network
(such as choosing whether to cooperate
with a given member) [50_TD$DIFF]– it is particularly
striking that the authors were able to iden-
tify neural systems that tracked informa-
tion about each group member’s social
standing (i.e., their social status, distance,
and ability to broker information). That we
appear to do these computations spon-
taneously, rather than on a need-to-know
basis, suggests that our brains are always
preparing for social engagement with
each individual, regardless of whether
such engagement is needed.

These findings provide insight into a ques-
tion that has been the topic of much the-
oretical debate in recent years: how do
we encode another individual’s social
value? [3]. [45_TD$DIFF] The authors’ finding that social
status is indexed by the mPFC, a region
Tre
that has a critical role in computing value
across numerous decision-making con-
texts [3], indicates that the mPFC repre-
sents the social value of another individual
even before deciding to trust, help, or
cooperate with that person. However, it
is unclear why this region would sponta-
neously represent these social values in
situations where no choice is required.
One possibility is that the mPFC response
is laying the groundwork for a subsequent
decision, signaling a potential opportunity
for bolstering one’s own social status by
connecting with a high-status individual.

Indeed, in conjunction with classic evolu-
tion theory [4,5],Parkinsonandcolleagues’
findings suggest that the brain is pre-emp-
tively evaluating other individuals to strate-
gically bias subsequent encounters [51_TD$DIFF][12].
One way to interrogate how this value sig-
nal is being operationalized would be to
measure if there is an association between
the integrity of the mPFC response and
subsequent decisions to abuse trust,
attenuate cooperative actions, or only offer
help when there is something to be gained
socially. If our brains are keeping track of
group members’ social status and dis-
tance, not only should prosocial acts be
exhibitedmore readily towards a person of
high status within the network, which
should scale with the mPFC response
(compared with those who exhibit lower
interconnectedness and status), but these
decisions should also be made more
quickly and reflexively. Additionally, given
the impact of empathy and theory of mind
capacities on decisions to trust and be
altruistic [6,7], prosocial behavior may be
further biased by the interaction between
an individual’s empathic ability and each
group members’ social status, distance,
and brokerage.

Intriguingly, these findings may also pro-
vide insight into the motivations behind
punitive behavior, something that remains
somewhat elusive [8–11]. One possibility
is that doling out punishment is contin-
gent on where the perpetrator stands
within the social network. For example,
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the degree of punishment may parametri-
cally scalewith theperpetrator’s social sta-
tus and distance from the individual
conferring the punishment. This would
suggest that the utility of punishment
depends, in part, on how well situated a
perpetrator is within the social community.

Parkinson and colleagues [52_TD$DIFF][12] have suc-
cessfullymeasured how thebrain encodes
real-world social connections, demon-
strating that we track in real time not only
wherewe stand amongour peers, but also
how our peers measure up against every-
one else. This innovative work adds to a
budding literature characterizing how we
understand our social worlds, while also
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bringing to the forefront further questions
about how we plan to interact with others
who occupy our world.

1Department of Cognitive, Linguistic, and Psychological

Sciences, Brown University, Providence, RI 02906, USA

*Correspondence:

oriel_feldmanhall@brown.edu (O. FeldmanHall).

http://dx.doi.org/10.1016/j.tics.2017.05.005

References
1. Dunbar, R.I.M. (2014) The social brain psychological

underpinnings and implications for the structure of orga-
nizations. Curr. Dir. Psychol. Sci. 23, 109–114

2. Zerubavel, N. et al. (2015) Neural mechanisms tracking
popularity in real-world social networks.
Proc. Natl. Acad. Sci. U. S. A. 112, 15072–15077

3. Ruff, C.C. and Fehr, E. (2014) The neurobiology of rewards
and values in social decision making. Nat. Rev. Neurosci.
15, 549–562
y

4. de Waal, F. (1982) Chimpanzee Politics: Power and Sex
among Apes, Harper and Row

5. Clutton-Brock, T. (2009) Cooperation between non-kin in
animal societies. Nature 462, 51–57

6. Masten, C.L. et al. (2011) An fMRI investigation of empathy
for ‘social pain’ and subsequent prosocial behavior.
Neuroimage 55, 381–388

7. FeldmanHall, O. et al. (2015) Empathic concern drives
costly altruism. Neuroimage 105, 347–356

8. Carlsmith, K.M. et al. (2002) Why do we punish? Deter-
rence and just deserts as motives for punishment. J. Pers.
Soc. Psychol. 83, 284–299

9. Fehr, E. and Schmidt, K.M. (1999) A theory of fairness,
competition, and cooperation. Q. J. Econ. 114, 817–868

10. Dreber, A. et al. (2008) Winners don’t punish. Nature 452,
348–351

11. FeldmanHall, O. et al. (2014) Fairness violations elicit
greater punishment on behalf of another than for oneself.
Nat. Commun. 5, 5306

12. Parkinson, C. et al. (2017) Spontaneous neural encoding of
social network position. Nat. Hum. Behav. 1, 0072

mailto:oriel_feldmanhall@brown.edu
http://dx.doi.org/10.1016/j.tics.2017.05.005
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0005
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0005
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0005
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0010
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0010
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0010
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0015
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0015
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0015
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0020
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0020
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0025
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0025
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0030
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0030
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0030
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0035
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0035
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0040
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0040
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0040
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0045
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0045
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0050
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0050
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0055
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0055
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0055
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0060
http://refhub.elsevier.com/S1364-6613(17)30106-7/sbref0060

	How Does Social Network Position Influence Prosocial Behavior?
	References


