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Leveraging	Computational	Social	Science	to	Address	

Grand	Societal	Challenges



Three	grand	societal	challenges

• Disaster	Response:	Katrina	

• Accelerating	Innovation:	Watson

• Scaling	up	Global	Health	Solutions:	

Ananya



Hurricane	Katrina:	August	23,	2005



7 months	later	….



Three	grand	societal	challenges

• Disaster	Response:	Katrina	

• Accelerating	Innovation:	Watson

• Scaling	up	Global	Health	Solutions:	

Ananya



David	Ferucci,	

New	York	Times	

1/7/2012



Three	grand	societal	challenges

• Disaster	Response:	Katrina	

• Accelerating	Innovation:	Watson

• Scaling	up	Global	Health	Solutions:	

Ananya



“Every year, three hundred thousand mothers and more 

than six million children die around the time of birth, 

largely in poorer countries.”

“Death rates in India have fallen, but they’re still ten times greater 

than in high-income countries like …”

Atul Gawande (July 29, 2013):  How Do Good Ideas Spread? : The New Yorker 
http://www.newyorker.com/reporting/2013/07/29/130729fa_fact_gawan

The Tragedy of Neonatal Mortality

“Most of these deaths are due to events that occur 

during or shortly after delivery”



http://www.mchip.net/node/877

Chlorhexidine:
A Possible Tool to Address The Tragedy



“A  community cluster randomized controlled trial was 

done in Nepal, with results published in 2006 (Mullany). 

The trial demonstrated 24% lower mortality among 

those randomized to chlorhexidine than those in the 

control group.”

“Following publication of the Nepal study, replication trials were 

started in Bangladesh and Pakistan and completed in 2010. Results 

have been published recently in the Lancet (lead authors Arifeen and 

Soofi, respectively). All three trials showed significant benefit; across 

the three, newborn mortality was reduced by about 1/5th.”

http://www.mchip.net/node/877

Proof of Chlorhexidine’s potential



“Chlorhexidine is very cheap. The amount of the chemical itself that’s required per 
newborn costs only pennies. The formulated packaged product used in Nepal is 
now being procured in bulk for less than $0.15 per tube”

“Given the evidence now available on the effectiveness of chlorhexidine
application to the cord-stump, its low cost, and the relative simplicity of 
implementation, this intervention is being recognized as an extremely 

promising new weapon in our battle to reduce newborn mortality—
particularly in high mortality burden settings where, typically, hygiene 
conditions represent an important infection risk for newborns.”

http://www.mchip.net/node/877

The Case for “Scale Up” 
Of the Use of Chlorhexidine to reduce Neonatal Mortality



Key	Takeaway
■ We	are	in	the	midst	of	a	perfect	storm	for	leveraging	Computational	Social	Science	to	

understand	and	address	grand	societal	challenges	because	of	recent	developments	in:

◆ Theories:	Theoretical	advances	to	address	fundamental	questions	about	existing	and	
emerging	socio-technical	phenomena

◆ Methods:	Advances	in	creating	“ensemble”	methodologies	based	on	theory-driven,	
data-driven	and	computational	modeling	analytic	strategies

◆ Data:	Developments	that	provide	the	technological	capability	to	capture,	store,	
fuse,	and	query	large	tracts	of	behavioral	data

◆ Computational	infrastructure:	The	surge	in	cloud	computing	and	petascale	
computing	that	are	critical	to	face	the	computational	challenges	in	observing	and	
analyzing	these	data



Theory:	

Questions	we	thought	we	couldn’t	answer…

• Disaster	Response

– How	do	multi-organization	networks	emerge	in	response	to	a	disaster?	

– How	do	we	monitor	and	design	interventions	to	make	them	more	effective?

• Accelerating	Innovation

– What	are	the	network	factors	that	influence	the	assembly	of	innovative	
teams?	

– How	do	we	design	a	“dream	team”	builder	to	optimize	their	assembly?

• Scaling	up	Global	Health	Solutions
– What	are	the	network	factors	that	determine	who	influences	whom	and how	

in	order	to	scale	up	the	adoption	of	health	solutions?

– How	do	we	utilize	this	knowledge	to	design	sequencing	strategies	that	
optimize	the	speed	and	scope	of	scale-up	at	minimal	cost?



Challenges	of	empirically testing,	

extending,	and	exploring	theories

…	until	now

Theory:	Questions	we	couldn’t	answer	because	

of	the	….



The	Hubble	telescope:		$2.5	billion

Source:	David	Lazer



CERN	particle	accelerator:		$1	billion/year

Source:	David	Lazer



The	Web/Internet:		priceless*

Source:	David	Lazer

*	Apologies	to	MasterCard



The	Web/Internet:		priceless*

.... Or	maybe	not	

http://i.kinja-img.com/gawker-media/image/upload/18q0t9sop421kjpg.jpg





Theory:	

Questions	we	thought	we	couldn’t	answer…

• Disaster	Response

– How	do	multi-organization	networks	emerge	in	response	to	a	disaster?	

– How	do	we	monitor	and	design	interventions	to	make	them	more	effective?

• Accelerating	Innovation

– What	are	the	network	factors	that	influence	the	assembly	of	innovative	
teams?	

– How	do	we	design	a	“dream	team”	builder	to	optimize	their	assembly?

• Scaling	up	Global	Health	Solutions
– What	are	the	network	factors	that	determine	who	influences	whom	and how	

in	order	to	scale	up	the	adoption	of	health	solutions?

– How	do	we	utilize	this	knowledge	to	design	sequencing	strategies	that	
optimize	the	speed	and	scope	of	scale-up	at	minimal	cost?



Hurricane	Katrina	2005
Formed: Aug	23,	2005

Dissipated: Aug	31,	2005

Highest	wind: 175	mph

Lowest	press: 902	mbar

Damages: $81.2	Billion

Fatalities: >1,836

Map source: http://hurricane.csc.noaa.gov/

8/23

8/24

8/25

8/26
8/27

8/28

8/29

8/30

8/31



SITREP	Content

■ Basic	Format	/	Information

1. Situation	(What,	Where,	and	When)

2. Action	in	Progress

3. Action	Planned

4. Probable	Support	Requirements	and/or	Support	

Available

5. Other	items



Typical	SITREP
*Colorado Division of Emergency Management

SITUATION REPORT 2005-6

(Hurricane Katrina)

August 30, 2005*

*Event Type:* Hurricane Response

*Situation:* On August 29, Hurricane Katrina hit the gulf coast east of New

Orleans. It was considered a Category 5 Hurricane, which brings winds of

over 155mph and storm surge of 18 feet above normal. Massive property damage
has occurred and undetermined number of deaths and injuries.

Colorado response to date include two deployments:

- Two members from the Division of Emergency Management to the Louisiana

EOC, departed on August 29.

· 
· ·

*Weather Report:* Katrina is moving toward the north-northeast near 18 mph.

A turn toward the northeast and a faster forward speed is expected during

the next 24 hours. This motion should bring the cent

·
· ·

*Agencies Involved:* Colorado Department of Military and Veteran Affairs,

Department of Local Affairs, Division of Emergency Management, Governor's
Office.* *

*Additional Assistance Requested:* Type III teams, consisting of Operations,

Plans, and Logistics personnel (two individuals for each area). These teams

could deploy to Alabama, Louisiana, and/or Mississippi. Teams will be

at either working the State or Parish/County EOCs.

· 
· ·



Text	Analytics:	Automated	Coding

■ T2K	– The	Text	to	Knowledge	application	

environment	is	a	rapid,	flexible	data	mining	and	

machine	learning	system

■ Automated	processing	is	done	through	creating	

itineraries	that	combine	processing	modules	into	a	

workflow

■ Developed	at	the	National	Center	

for	Supercomputing	Applications,

University	of	Illinois



Time	Slice	1:	8/23	to	8/25/2005
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Time	Slice	2:	8/26	to	8/27/2005
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Time	Slice	3	to	4
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Time	Slice	4:	8/30	to	8/31/2005
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Time	Slice	4	to	5
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Time	Slice	5:	9/1	to	9/2/2005

ARC

FEMA

Shelter

TX

MS LA

NO

FL

Power

NC

GA

AL Power

S & R

National Guard

AL



Time	Slice	5	to	6
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Time	Slice	6:	9/3	to	9/4/2005
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Betweeness Centrality
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Change	in	Network	Centrality	Rankings

• “American Red Cross” starts in the 200s and moves to the teens

• “FEMA” starts in the 20s, moves to the teens, and ends in the 60s

FEMA drops rank and American Red Cross moves up

Crossover where 
American Red 
Cross becomes 
relatively more 
central than 
FEMA (Sep 1, 
2005)



How	did	the	this	challenge	benefit	from	

computational	social	science?

• Individuals	don’t	have	knowledge	and	the	

bandwidth	to	complete	network	surveys	about	

their	organization’s	interactions	with	other	

organizations

• Even	more	challenging	to	map	networks	where	

links	exists	not	just	between	organizations,	but	

with	people,	places	and	concepts

• Do	all	of	this	in	close	to	real	time	in	order	to	

provide	opportunities	for	mid-course	corrections



Theory:	

Questions	we	thought	we	couldn’t	answer…

• Disaster	Response

– How	do	multi-organization	networks	emerge	in	response	to	a	disaster?	

– How	do	we	monitor	and	design	interventions	to	make	them	more	effective?

• Accelerating	Innovation

– What	are	the	network	factors	that	influence	the	assembly	of	innovative	
teams?	

– How	do	we	design	a	“dream	team”	builder	to	optimize	their	assembly?

• Scaling	up	Global	Health	Solutions
– What	are	the	network	factors	that	determine	who	influences	whom	and how	

in	order	to	scale	up	the	adoption	of	health	solutions?

– How	do	we	utilize	this	knowledge	to	design	sequencing	strategies	that	
optimize	the	speed	and	scope	of	scale-up	at	minimal	cost?



David	Ferucci,	

New	York	Times	

1/7/2012





Studies of 19.9 million research articles over 5 decades as recorded in the network of Science

database, and an additional 2.1 million patent records from 1975-2005 found three important

facts.

1. For virtually all fields, research is increasingly done in teams

2. Teams typically produce more highly cited research than individuals do (accounting for

self-citations), and this team advantage is increasing over time.

3. Teams now produce the exceptionally high impact research, even where that distinction

was once the domain of solo authors.

Sources:	Wuchty,	Jones,	and	Uzzi,	2007a,	2007b

Move	to	Team	Science



The trend toward virtual communities was not driven by a growth in teamwork by

scientists working with other co-located scientists. Using the network of Science

database to analyze the collaboration arrangements of over 4,000,000 papers over

a 30 year period, they found that:

1. Team science is increasingly composed of co-authors located at different

universities.

2. These “virtual communities of scholars” produce higher impact work than

comparable co-located teams or solo scientists.

3. This change is true for all fields and team sizes, as well as for research done at

elite universities

Source:	Jones,	Wuchty,	Uzzi,	2008

Move	to	Virtual Team	Science



43

Interdisciplinarity

2015 Nature special: Interdisciplinarity

“Nature’s special issue probes how 

scientists and social scientists are 

coming together to solve the grand 

challenges of energy, food, water, 

climate and health.“



Source: Cummings	&	Kiesler,	2008

The	Successes	are	by	Teams,	but	not	all	Teams	are	

Successful

Study	of	NSF-funded	project	teams	finds	collaborations	involving	more	

universities	produced	fewer	patents,	publications,	and	other	knowledge	

outcomes,	especially	when	more	than	one	discipline	was	represented	in	the	

project.

Distance	&	Disciplinary	

Differences	Most	Challenging



Source: Cummings	&	Kiesler,	2008

The	Successes	are	by	Teams,	but	not	all	Teams	are	

Successful

Study	of	NSF-funded	project	teams	finds	collaborations	involving	more	

universities	produced	fewer	patents,	publications,	and	other	knowledge	

outcomes,	especially	when	more	than	one	discipline	was	represented	in	the	

project.

But,	prior	experience	mitigates	the	

harmful	effects	of	distance	and	

disciplinary	differences

Distance	&	Disciplinary	

Differences	Most	Challenging



Battiere Effect

New	York	Times,	Feb	15,	2009



Team	of	Rivals

Time,	June	18,	2008



Economist,		Nov	26th 2016



But	“Teams	of	Rivals”	are	not	always	

succesful ….



Tasks	don’t	always	come	before	Teams

DeGroot,	M.	H.	(1987)	A	conversation	with	George	Box,	

Statistical	Science,	2,	pp.	239	– 258



George	Box David	Cox





Journal	of	the	Royal	Statistical	Society	(1964)



Journal	of	the	Royal	Statistical	Society	(1964)

Propinquity



Journal	of	the	Royal	Statistical	Society	(1964)

Propinquity Social Relations



Journal	of	the	Royal	Statistical	Society	(1964)

Propinquity Social	Relations Ideas



Multi-theoretical Multilevel (MTML) 
Motivations for Team Assembly

■ Theories of self-interest

■ Theories of social and 
resource exchange

■ Theories of mutual 
interest and collective 
action

■ Theories of contagion

■ Theories of balance

■ Theories of homophily

■ Theories of proximity

Sources: 

Contractor, N. S., Wasserman, S.  & Faust, K.  (2006). Testing multi-theoretical multilevel hypotheses about organizational 

networks: An analytic framework and empirical example. Academy of Management Review. 

Monge, P. R.  & Contractor, N. S.  (2003). Theories of Communication Networks. New York: Oxford University Press.

Contractor, N. S. (2012). Contractor, N. (2013). Some assembly required: leveraging network science to understand and 

enable team assembly. Philosophical Transactions of the Royal Society A: Mathematical, Physical and Engineering 

Sciences, 371(1987), 20120385–20120385. 
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Motivations	for	Team	Assembly

Theories	of	Self	interest Theories	of	Exchange

Theories	of	Collective	Action

Theories	of	Balance

Theories	of	Homophily Theories	of	Cognition



Statistical	“MRI”	for	Structural	Signatures

• p*/ERGM:	Exponential	Random	Graph	Models

• Statistical	“Macro-scope”	to	detect	structural	motifs	in	

observed	networks

• Move	from	exploratory	to	confirmatory	network	analysis	to	

understand	multi-theoretical	multilevel	motivations	for	why	we	

create	social	and	information	networks



Three	Levels	of	Influence	on	
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Virtual	World	Exploratorium

Examples	of	“Leadership’s	online	labs”	

vwobservatory.org

Reeves,	B.,	Malone,	T.	W.,	&	O'Driscoll,	T.	(2008).	Leadership's	

online	labs.	Harvard	Business	Review,	86(5),	58–66.



Our	Dataset

• Data	from	a	popular	Massively	Multiplayer	Online	

Role	Playing	Game	(MMORPG)	EverQuest II	(EQ2)

– Fantasy	based	game

– Server-side	records

– Player	attributes,	activities,	and	

relations

– Focus	on	Combat	Teams

– Players	are	“nested” within	teams
http://everquest2.station.sony.com/screenshots.vm

6
3



Combat	Groups	in	EverQuest II

• Difficult	combat	tasks	require	collaboration	of	
multiple	players	and	assembly	of	combat	
groups

• From	2006-08-27	to	2006-09-11	on	Antonia	
Bayle	Server

– 8,423	players	

– 46,393	groups	

– 9,436,741	combat

related	records

http://everquest2.station.sony.com/screenshots.vm



What	makes	a	team	successful?

• Team	Diversity

– Four	character	classes	in	the	game:	Fighter,	Mage,	
Scout	and	Priest,	each	having	a	different	role	in	a	
group

– Measure	Group	Diversity:	Blau's Index

• Team	member’s	cosmopolitan	level

– Group	members	being	involved	in	multiple	different	
groups



Effects	of	Team	Attributes	on	Performance	Measures

Experience 

Point (XP) Gain

Monsters 
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Regression	Analysis	Results	on	Combat	Groups	of	Four	Players

XP Monsters Level	Gain Deaths

Constant -20939.926**
-3.376

(.361)
.717** 4.011**

Frequency
-1553.494

(.105)
4.127**

-.010

(.816)
.601**

Life	Span 736.797** 1.174** .015** .063**

Start	Level 236.364** -.213** -.023** -.050**

Num	of	Mentor -3351.296** 2.343** -.072** -.647**

Diversity 20819.998** 14.342** .726**
-1.873

(.095)

Member	

Cosmo.

30.254

(.612)

-.025

(.698)
-.010** -.032**

R2 .666 0.821 0.371 0.244

F
595.213

(p=.000)

1368.793

(p=.000)

176.071

(.000)

96.274

(.000)

**	indicates	

significant	

results	at	

.01	level

Diversity helps the groups to achieve more.

Members being cosmopolitan doesn’t help 

with gains but helps to avoid loss.
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Data	Set	

• 1,103	grant	proposals	submitted	to	NSF	(both	

awarded	and	un-awarded)

• 2	interdisciplinary	programs

• 3-year	period

• 2,186	PIs	and	Co-PIs	



Who	submits	proposals?

• Individuals	are	more likely	to	submit	proposals	

with	their	co-authors.

• Individuals	are	more likely	to	submit	proposals	

with	those	they	cite



Who	submits	successful proposals?

• Individuals	are	more likely	to	submit	successful

proposals	with	their	co-authors.

• Individuals	are	less likely	to	submit	successful	

proposals	with	those	they	cite



Team	Assembly	in	Online	Environments



Data Description

3140 players from Aug 25 to Aug 31 2006, in Antonia Bayle 

2998 US, 142 CA ; 2447 male, 693 female

• Demographic	information

– Gender,	age,	and	account	

age	(years	played	Sony	

games)

– Zip	code,	state,	and	country



Partnership

Trade

Mail

Instant	messaging

Black:	male

Red:	female



Results

Selectivity and transitivity (friend of a friend) exists in all online relations.

Homophily of age and game experience is supported in all four relations.

Distance matters but short distances are more important. Individuals  
living within 50 Km are 22.6 times more likely to be partners than those 
who live between 50 and 800 Km. 

Time zones impacts gaming and trading but not IM and mail. Individuals in 
the same time zone are 1.25 times more likely to be game partners than 
the individuals with one hour difference (but no time zone effect for 

Gender homophily is not supported for all relations and female players 

are more likely to interact with the male players.
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Ecosystem	Influences	on	Team	Assembly

• Scientific breakthroughs are 
increasingly occurring in 
TEAMS.
– Wuchty,	Jones,	&	Uzzi (2007)

• We understand certain 
mechanisms that relate to team 
effectiveness after teams are 
assembled…

But what leads scientists to self-
assemble into teams??

Are there certain driving forces 
in the environment that lead to 
team assembly?



Scientific Ecosystem
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particular space
– An “ECOSYSTEM”
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Scientific Ecosystem

• Teams do not 
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collaborations in a 
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Scientific Ecosystem as Antecedent of 

Team Assembly and Performance
• Teams do not 

assemble in a 
“vacuum”

• Teams emerge from 
networks of prior 
collaborations in a 
particular space
– An “ECOSYSTEM”

• Are there certain characteristics of the scientific 
ecosystem that lead to team assembly?

• Do variations in these ecosystem characteristics 
predict team performance?

-> Team Member

-> Past Collaborator

-> Co-authored 
paper

A

BC

D

-> Link based on 
Co-authorship

-> Newly assembled  
team for scientific 

innovation



Ecosystem	influence	on	

nanoHUB Team	Assembly

Tools	developed	by	teams	

with	more	than	250	users	

have	significantly	more	

overlap	with	other	teams	

(hyperties)	than	tools	with	

fewer	users

F(60.86)=-2.89,	p=0.005.



NASA	- INERTIA	

(Identifying	Novel	Elements	Related	To	

Interruption	Attributes)

We	are	investigating	how	astronauts	

can	efficiently	and	effectively	switch	

between	teams,	tasks,	and	tools	

aboard	the	ISS	(International	Space	

Station)	and	during	long-distance	

space	exploration	missions



NASA	- CREWS	

(Crew	Recommender	for	Effective	

Work	in	Space)
Long	distance	space	exploration	requires	a	
team	that	can	do	the	job	and	handle	the	

stressors	of	these	extreme	missions.	We	are	
building	an	agent	based	model	to	help	

choose	the	an	optimal	composition	of	team	
members	to	go	on	NASA's	Mars	mission!



NASA	- SCALE

(Shared	Cognitive	Architecture	for	

Long-Term	Exploration)
Among	the	significant	team	challenges	

NASA	will	face	on	a	future	mission	to	

Mars	is	the	need	to	maintain	shared	

mental	models.	We	are	investigating	

and	developing	training	methods	for	

team	cognition	in	long	distance	space	

exploration	missions.



From	Understanding	to	Enabling	

Team	Assembly	Or	….



MONEYBALL	TO	HELP	

ASSEMBLE	THE		NEXT	

“WATSON”	TEAM

"Your	goal	shouldn't	be	to	buy	players.	Your	goal	should	be	to	buy	

.	

In	order	to	buy	wins,	you	need	to	buy	runs."	(Bakshi &	Miller,	2011).



Demo

• My	Dream	Team	Builder	

• NU	Dream	Team



bit.ly/sonicmdt



The	Admin	Page	



The	Premeasure





Quick	Tutorial	



Set	Your	Teammate	Preferences	(Queries)
bit.ly/sonicmdt



Professional	Skills

bit.ly/sonicmdt



Leadership	Experience
bit.ly/sonicmdt



Social	Skills
bit.ly/sonicmdt



Creativity
bit.ly/sonicmdt



Teamwork	Values
bit.ly/sonicmdt



Intercultural	Sensitivity
bit.ly/sonicmdt



Homophily	– Heterophily
bit.ly/sonicmdt



Availability
bit.ly/sonicmdt



Social	Networks
bit.ly/sonicmdt



View	Teammate	Recommendations
bit.ly/sonicmdt



Review	Profiles	of	Potential	Teammates
bit.ly/sonicmdt



Send	Teammate	Invitations
bit.ly/sonicmdt



Review	Inbound	Invitations
bit.ly/sonicmdt



Reply	to	Inbound	Invites
bit.ly/sonicmdt



Not	Getting	Any	Invites?	

Polish	Your	Profile
bit.ly/sonicmdt



Find	a	Better	Team?	Breakup
bit.ly/sonicmdt



Monitor	the	Situation:	The	Team	Board
bit.ly/sonicmdt



Give	95	Students	the	chance	to	form	teams	

using	the	tool…



Give	95	Students	the	chance	to	form	teams	

using	the	tool…

Which	factors	will	they	consider	when	

choosing	teammates?	



Will	the	tool	help	them	routinize	

existing	tendencies	to	consider	

“surface	level”	characteristics?



Surface	Level	Characteristics

Gender

Race

Ethnicity

Age



Or

Will	the	tool	make	the	“invisible”	

“deep	level”	characteristics	more	

visible?



Deep	Level	Characteristics

Expertise

Skills

Leadership	Interest	&	Ability

Personality	Traits

Attitudes



Team	formed	using	

the	Tool

14

Blended	teams

10

Instructor	

assigned	team

6



Team

Individual

Enjoyed	

Working	

Together	in	

the	Past

Do	people	choose	teammates	who	they	

enjoyed	working	with	in	the	past?	



Prior 
relation, 167 
times more 

likely to team 
up 

Using	the	Tool	Increased	the	Reliance	on	

Prior	Collaborators

Tool

Blended

Everyone

Instructor

Not	a	Prior	

Collaboration

Prior	

Collaborator

Odds Ratio: 
167.3*

Odds Ratio: 
114.4*

Odds Ratio: 98.5*

Odds Ratio: .04



Team

Individual

Enjoyed	

Working	

Together	in	

the	Past

Males

Females

Do	people	choose	teammates	of	the	same	

gender?



Plots	the	odds	ratio

Using	the	Tool	Eliminated	Gender	Homophily

Gender 
difference 
has no 

impact on 
team 

likelihood

Tool

Blended

Everyone

Instructor

Same	Gender Different	Gender

Odds Ratio: 1.20

Odds Ratio: 1.90*

Odds Ratio: 1.58*

Odds Ratio: .86



Plots	the	odds	ratio

Using	the	Tool	Enabled	Attitude	Homophily

Tool

Blended

Everyone

Instructor

1 unit 
attitude 
difference, 

0.45 x less 
likely to team 

up 

Attitude	Difference	on	

Intercultural	Sensitivity

Odds Ratio: .45*

Odds Ratio: .69

Odds Ratio: .63

Odds Ratio: .74



New	Rules	of	Attraction

Prior	
Collaborators

Similar	
Attitudes

Same	
Gender

D
e
e
p
	L
e
ve
l

S
u
rfa

ce
	Le

ve
l



How	Does	Assembly	Affect	

Team	Functioning?	



Teams	formed	online	communicated	
more



Teams	formed	in	the	tool	
communicated more	evenly



Teams	formed	in	the	tool	were
more	confident	in	one	another’s	abilities



For	more	information	on	

My	Dream	Team:

Email:	nosh@Northwestern.edu

bit.ly/sonicmdt



How	did	the	this	challenge	benefit	from	

computational	social	science?

• Harvesting	tracts	of	behavioral	network	data	
about	coauthorship and	citation	data	among	
large	scientific	communities

• Utilizing	computationally	intensive	algorithms	to	
confirm	hypotheses	about	structural	signatures	
associated	innovation.

• Developing	tools	to	assist	individuals	with	team	
assembly	that	also	collaterally	provide	large	
amounts	of	data	to	explore	at	scale	the	
heretofore	unobserved	process	of	the	sequencing	
of	assembling	of	teams



Theory:	

Questions	we	thought	we	couldn’t	answer…

• Disaster	Response

– How	do	multi-organization	networks	emerge	in	response	to	a	disaster?	

– How	do	we	monitor	and	design	interventions	to	make	them	more	effective?

• Accelerating	Innovation

– What	are	the	network	factors	that	influence	the	assembly	of	innovative	
teams?	

– How	do	we	design	a	“dream	team”	builder	to	optimize	their	assembly?

• Scaling	up	Global	Health	Solutions
– What	are	the	network	factors	that	determine	who	influences	whom	and how	

in	order	to	scale	up	the	adoption	of	health	solutions?

– How	do	we	utilize	this	knowledge	to	design	sequencing	strategies	that	
optimize	the	speed	and	scope	of	scale-up	at	minimal	cost?



© 2013 Bill & Melinda Gates Foundation       | 

Scale Up Global Family Health Solutions in Bihar, India 
Combining who to influence with how to influence 

Collaborators: 

Leslie DeChurch & Michelle Shumate, 

Northwestern University

Paul Leonardi

UCSB

Larry Prusak,

Consultant, Knowledge Management 

Wolfgang Munar, Ethan Wong, Deb Bhattacharya

Bill & Melinda Gates Foundation



Key Assumption

Scaling up family health solutions from 
“innovation districts” to “scale-up 
district” requires integration of 
appropriate:

1. Social influence strategies 

2. Central “Touch points” and

3. Media channels

© 2013 Bill & Melinda Gates Foundation       | 



• Discover the attitudes and current knowledge-
sharing networks of among over 16,000  
government employees responsible for 
implementing family health solutions

• Build the analytical framework that diagnoses and 
designs the scale up of family health solutions 

• Key Variables:

– Advice and Information sharing network ties

– Current and preferred media preferences

– Adoption Readiness (Likelihood to Adopt & 
Likelihood to be Influenced by others)

– Disposition to different social influence strategies

Study Procedures

© 2013 Bill & Melinda Gates Foundation        



Innovation (light gray) & 
Scale-Up (dark gray) Districts 

©	2013	Bill	&	Melinda	Gates	Foundation							|	







Demo	of	Dashboard	for	Technology	Support	Unit	

(TSU)	of	CARE	India	to	support	decisions	about	

WHO	to	influence	and	HOW	to	influence	for	

scaling	up	family	health	innovations

http://bit.ly/tsudashboard

Password:	tsuindia



How	did	this	challenge	benefit	from	

computational	social	science?

• The	use	of	computational	modeling	
techniques	to	optimize	sequencing	of	scale	up	
utilizing	data	from	16,000	health	workers	in	
government,	NGOS	at	the	state,	district	and	
block	levels.	

• Provide	decision	support	for	who	should	say	
what	to	influence	whom.

• Revise	optimization	sequencing	based	on	scale	
up	response	in	the	field



Three	Grand	Societal	Challenges	&

Computational	Social	Science

• Disaster	Response:	Katrina	

• Accelerating	Innovation:	Watson

• Scaling	up	Global	Health	Solutions:	

Ananya



Key	Takeaway
■ We	are	in	the	midst	of	a	perfect	storm	for	leveraging	Computational	Social	Science	to	

understand	and	address	grand	societal	challenges	because	of	recent	developments	in:

◆ Theories:	Theoretical	advances	to	address	fundamental	questions	about	existing	and	
emerging	socio-technical	phenomena

◆ Methods:	Advances	in	creating	“ensemble”	methodologies	based	on	theory-driven,	
data-driven	and	computational	modeling	analytic	strategies

◆ Data:	Developments	that	provide	the	technological	capability	to	capture,	store,	
fuse,	and	query	large	tracts	of	behavioral	data

◆ Computational	infrastructure:	The	surge	in	cloud	computing	and	petascale	
computing	that	are	critical	to	face	the	computational	challenges	in	observing	and	
analyzing	these	data
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