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SOCIAL SCIENCE

Computational Social Science

David Lazer,! Alex Pentland,? Lada Adamic,? Sinan Aral,2* Albert-Laszl6 Barabasi,®
Devon Brewer,® Nicholas Christakis,! Noshir Contractor,” James Fowler, Myron Gutmann,?
Tony Jebara,® Gary King, Michael Macy,' Deb Roy,2 Marshall Van Alstyne?"

e live life in the network. We check
s " / our e-mails regularly, make mobile
phone calls from almost any loca-
tion, swipe transit cards to use public trans-
portation, and make purchases with credit
cards. Our movements in public places may be
captured by video cameras, and our medical
records stored as digital files. We may post blog
entries accessible to anyone, or maintain friend-
ships through online social networks. Each of
these transactions leaves digital traces that can
be compiled into comprehensive pictures of
both individual and group behavior, with the
potential to transform our understanding of our
lives, organizations, and societies.

The capacity to collect and analyze massive
amounts of data has transformed such fields as
biology and physics. But the emergence of a
data-driven “computational social science” has
been much slower. Leading journals in eco-
nomics, sociology, and political science show
little evidence of this field. But computational
social science is occurring—in Internet compa-
nies such as Google and Yahoo, and in govern-

Harvard University, Cambridge, MA, USA. 2Massachusetts
Institute of Technology, Cambridge, MA, USA. 3University
of Michigan, Ann Arbor, MI, USA. “New York University,
New York, NY, USA. SNortheastern University, Boston, MA,
USA. éInterdisciplinary Scientific Research, Seattle, WA,
USA. "Northwestern University, Evanston, IL, USA.
BUniversity of California-San Diego, La Jolla, CA, USA.
9Columbia University, New York, NY, USA °Cornell
University, Ithaca, NY, USA. 'Boston University, Boston,
MA, USA. E-mail: david_lazer@harvard.edu. Complete
affiliations are listed in the supporting online material.

ment agencies such as the U.S. National Secur-
ity Agency. Computational social science could
become the exclusive domain of private com-
panies and government agencies. Alternatively,
there might emerge a privileged set of aca-
demic researchers presiding over private data
from which they produce papers that cannot be

A field is emerging that leverages the
capacity to collect and analyze data at a
scale that may reveal patterns of individual
and group behaviors.

critiqued or replicated. Neither scenario will
serve the long-term public interest of accumu-
lating, verifying, and disseminating knowledge.

What value might a computational social
science—based in an open academic environ-
ment—offer society, by enhancing understand-
ing of individuals and collectives? What are the

Data from the blogosphere. Shown is a link structure within a community of political blogs (from 2004),
where red nodes indicate conservative blogs, and blue liberal. Orange links go from liberal to conservative,
and purple ones from conservative to liberal. The size of each blog reflects the number of other blogs that
link to it. [Reproduced from (8) with permission from the Association for Computing Machinery]

Computer-enabled study of
human behavior and social
interactions
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D. Lazer et al. Science (2009)
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COGNITIVE BIAS CODEX

We store memories differently based We netice things already primed in

— “ k h ced i
[ ] on how ti ey were experience: @ memory or repea!ed oﬁen
I :
-_— s We reduce events and lists = ¥ x
I 2 v E D § Bizarre, funny, visually-striking, or
n'u What Should We to their key elements 2 g P 5§ @ anthropomorphic things stick out more Too Much
— % 28 & 5 Sad8 £5.8 than non-bizarre/unfunny things
= o w A — o 3552 5§58 _
=I5 /E\ = /A~ _ g

gk ﬁ ]L—n y
We edit and reinforce

d

something has chang

some memories after the fact

DIL,\ 9 ED @ J We favor simple-looking options
and complete information over

complex, ambiguous options

We are drawn to details
@ that confirm our own
existing beliefs

We notice flaws in others

for.. Solins focy * gor™ B s @ more easily than than we

\ I / 3 — Uiy on e 9 notice flaws in ourselves
DIL' To avoid mistakes, tatug o i oahst

we aim to preserve autonomy b

7] “/ ~ 7&1% SC YT, | e
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y et 3 0y, o, Yoy fauy, We fill in characteristics from
To stay focused, we favor the X 0¥y 8 o0, ' ) stereotypes, generalities,
immediate, relatable thing 3 ‘e OGN and prior histories

in front of us

ability

We tend to find stories and
patterns even when looking
okt fa at sparse data

To get things done, we tend

We imagine things and people

Need To
we're familiar with or fond of

\
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E confident we o B é 73T _ 3 £ ",‘ %4 g . as better
' e Ay ! o f i Not Enough

We simplify probabilities and numbers
to make them easier to think about

We project our current mindset and g ,  We think we knowv‘vhaf E u N
assumptions onto the past and future other people are thinking N
DESIGNHACKS.CO - CATEGORIZATION BY BUSTER BENSON - ALGORITHMIC DESIGN BY JOHN MANOOGIAN Iil (JM3) - DATA BY WIKIPEDIA @geative . ®© attribution  share-alike

https://en.wikipedia.org/wiki/List of cognitive biases (HA5&hk% EFLH) "
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WHAT'S METAFACT?

ASK A QUESTION

Fact-checking by verified experts

Do routine mammograms save lives?

| read an article suggesting routine mammograms don't save lives and then
another suggesting they do. Can experts please share us their perspective
and answer on this important question. Many thanks.

Is Malaria becoming more drug-resistant?

Monotherapies to treat Malaria (e.g. quinine, chloroquine, mefloquine etc)
have lead to rapid resistance of P. falciparum, a major Malaria parasite.
Artemisinin combined therapies were promising - but I've read... Read more
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From 40 verified experts

31 answered Likely or higher
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37 answered Likely or higher
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