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What is Behavior?
qDefinition. Interactions made by individuals in conjunction

with themselves or their environment. (Wikipedia)
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Behavioral Analysis
qSignificance. What can we discover from behavioral data?

qEx. Given every phone call/message between military
leaders, scientists, businesspersons, find…
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Observations

Representations

Models

Who, what, where, when, why, how…
(scientific view)

Graph, network, matrix, tensor…
(mathematicalview)

Prediction, recommendation, anomaly detection…
(application view)



Why Behavioral Analysis Today?
qToday. The human behaviors are broadly recorded in an

unprecedented level. Insights of sciences and society?
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Physical World Online Applications
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Challenges in Behavioral Analysis
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Content
(preference)

Spatiotemporal context

Social context
(influence)

Intention
(suspiciousness)

Behavioral
Analysis



Methodology: Why Data-Driven?

qApplications. Recommender systems, fraud/spam detection.
qRepresentation. Behavior Network for interaction.

qNodes: users/authors, items (e.g., products, tweets, papers), etc.
qLinks: (interaction) following, purchasing, tweeting, publishing, etc.
qNode attributes: user profiles, item properties/features, etc.
qLink attributes: similarity, distance, weight, etc.
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Data to Network to Knowledge
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Rich unstructured text data

tweets, news, msgs…

product/restaurant
review…

publications
(abstract/full text):
PubMed, dblp, acmdl

Behavior Network

InformationNetwork
(entities, attributes,
relationships)

Integration
Structuring



Outline: Data-Driven Behavioral Analytics

qMining behavior networks with social and spatiotemporal
contexts to support intelligent and trustworthy systems
qMining for behavior prediction and recommendation
qMining for suspicious behavior detection
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Outline: Data-Driven Behavioral Analytics

qMining behavior networks with social and spatiotemporal
contexts to support intelligent and trustworthy systems
qMining for behavior prediction and recommendation
qMining for suspicious behavior detection

qStructuring behavioral content and integrating behavioral
analysis with information networks
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Thank you!

Data-Driven Behavioral Analytics:
Observations, Representations and Models
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