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Outline
We are in the midst of a perfect storm for understanding and enabling social 
phenomenon because of recent developments in:

Theories: Theoretical advances about existing and emerging socio-technical 
phenomena

Data: Developments in Semantic Web/Web 2.0 provide the technological 
capability to capture, store , merge, and query relational metadata needed to 
more effectively understand and enable networks.

Methods: An ensemble of innovative designs and analytic techniques 

Computational infrastructure: Cloud computing and petascale are critical to 
face the computational challenges in observing and analyzing the data
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Theory
• Theories we have not been able to test at scale (e.g. 

brokerage and mobility)
• Theories that invite discussion of planned obsolescence (e.g., 

Media Richness)
• Theories that need redrawing of boundary conditions (e.g. 

Social identity in virtual contexts)
• Theories that focus attention on new – or at least increasingly 

prevalent – phenomena (e.g., collective intelligence , team 
assembly – self assembly/self-selection in Wikipedia) 

• Theories that invite consideration of new combinations of 
variables (e.g., include neuroscience explanations in attention 
management; directed nonverbal data such as eye-gaze in 
group performance, activity sensor data in network formation)
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Challenges of empirically testing, 
extending, and exploring theories
… until now
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Looking under the lamppost
• A drunken man is crawling around 

on his hands and knees under a 
lamp-post. His friend asks him 
“what are you doing crawling 
around under that lamp-post? The 
drunk responds that he has lost 
his keys and is looking for them. 
His friend responds “your car is 
over here, you have not been near 
that lamp-post”. The drunk 
responds “it is very dark and this 
is the only place where there is 
some light”.
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Data: Sources

• Large digital trace data repositories: 
actions, interactions, and transactions 
(e.g. in a virtual world)
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Virtual World Exploratorium
vwobservatory.org



SONIC

advancing the
science of networks in communities

Partnership

Trade

Mail

Instant messaging

Black: male
Red: female
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Data: Sources
• Large digital trace data repositories: actions, 

interactions, and transactions (e.g. in a virtual 
world)

• Data from Sensors: human activity, neuro and 
physiological measures of attitudes
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http://hd.media.mit.edu/badges/

• A sociometric badge 
(commonly known as a 
"sociometer") is a 
wearable electronic 
device capable of 
automatically measuring 
the amount of face-to-face 
interaction, conversational 
time, physical proximity to 
other people, and physical 
activity levels using social 
signals derived from vocal 
features, body motion, 
and relative location.
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Data: Sources
• Large digital trace data repositories: actions, 

interactions, and transactions (e.g. in a virtual 
world)

• Data from Sensors: human activity, neuro and 
physiological measures of attitudes

• Crowdsourcing data from people intentionally: 
Mechanical Turk experiments ….
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Data: Sources
• Large digital trace data repositories: actions, 

interactions, and transactions (e.g. in a virtual 
world)

• Data from Sensors: human activity, neuro and 
physiological measures of attitudes

• Crowdsourcing data from people intentionally 
(Mechanical Turk experiments, Human Flesh 
Search) ……
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“Human-Flesh” Search

http://www.nytimes.com/2010/03/07/magazine/07Human-t.html
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Data: Sources
• Large digital trace data repositories: actions, 

interactions, and transactions (e.g. in a virtual 
world)

• Data from Sensors: human activity, neuro and 
physiological measures of attitudes

• Crowdsourcing data from people intentionally 
(Mechanical Turk experiments Pearl Jam 
concert) or unintentionally (Where’s George?)
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Data: Fusion

• The Era of Big Data is so 2011! 

• Enter the Era of “Broad Data” (Hendler, 
2012)
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• Data behind web services
• Data behind query interfaces (databases or 

files)

The “Deep Web”

(Hendler, 2012)
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Exposing the Deep Web: Linked Open Data
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http://richard.cyganiak.de/2007/10/lod/

Exponential Growth in Linked Open Data
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PopSci Grid: Population Sciences Grid

• Convey complex health-related information to 
consumer and public health decision makers for 
community health impact

• Leverage the growing evidence base for 
communicating health information on the Internet

• Inform the development of future research 
opportunities effectively utilizing cyberinfrastructure 
for cancer prevention and control. 

26
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PopSciGrid Example State - California  
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PopSciGrid in Action (inspired by Hans Rosling)
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PopSciGrid II (inspired by Hans Rosling)



SONIC

advancing the
science of networks in communities

Methods

• Study Design: Interventions at scale to 
study behavioral changes  (e.g., Amazon)

• Confirmatory methods: New focus on 
event-based longitudinal analysis and 
hypergraphs. 

• Exploratory methods: Data/text mining –
from “Dustbowl empiricism” to the 
“Superbowl of novel insights”
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Data: Fusion

• We need a Google for Data! Web links 
pages - but not data.

• A “Virtual Web observatory”: connecting 
people, data, documents, instruments 
(surveys, web tools),…
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Virtual Web Observatory: 
A Modest Proposal

© Web Science Trust
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The Web as a repository

•Micro scale
• of documents
• of links
• of data

Macro scale
• of social activity
• of business activity
• of citizen activity

Do we have what is needed to:
•Understand its evolution?
•Analyze its impact on human behavior?
•Anticipate future developments?

© Web Science Trust
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in 1000 years, how will scientists
study how we lived on the web?

© Web Science Trust
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Virtual Web Observatory
• Visualisation of activity on the Web
• Analysis of the past developments
• Projections and simulations of its evolution

35© Web Science Trust
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Virtual Web Observatory

© Web Science Trust


