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Motivation

• Analyzing people and their networks has 
become an increasingly important task

• Web has huge social network presence
– Users participation in Web 2.0, e.g., Facebook, 
YouTube, Blogs, etc. 

– People mentioned in Web content, e.g., news 
sites, Wikipedia, etc.

• Databases have social network presence
– E.g., customer data, terrorism data, etc.
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Social Network Analysis (SNA)
• Study of social networks and their elements

• Nodes can represent people, groups or organizations

• Tasks & Applications:
– Association discovery

– Expert finding

– Recommendation

• Past SNA assumptions:
– Only single type of nodes and links

• Today and Tomorrow’s SNA:
– Multi‐modality: multiple types of nodes and links

– Distributed: same person/group/organization in different 
networks
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Objectives

• Semantic social network representation
– Multiple node types

– Multiple link types

• Integration of multiple networks

• SSNetViz development
– Storage

– Integration

– Visualization

– Search
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Example: Terrorism Networks

• Domain expert collaboration:
– Center for Political Violence and Terrorism 
Research (ICPVTR)

• MIPT’s Terrorism Knowledge Base (TKB)
– 858 terrorist groups + 1464 terrorists

• Wiki Terrorism Network
– 471 terrorist groups + 542 terrorists

• Both networks
– 277 terrorist groups + 112 terrorists
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Abu Sayyaf Group (ASG) in MIPT’s 
Terrorism Knowledge Base (TKB)
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Abu Sayyaf Group (ASG) in Wiki Terrorism 
Network
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Heterogeneous Attribute Sets

• TKB attribute sets
– Group (Name, Aliases, Locations, Strength, Classification, 
URL)

– Person (Name, Aliases, URL)

• Wiki Terrorism Network attribute set
– Group(Name, Aliases, DateFormed, Description, 
Categories, URL, VersionURL)

– Person (Name, Aliases, DOB, Description, Categories, URL, 
VersionURL)

10



Matching Nodes
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Entity Resolution
• Find matched node pairs

• Synonyms:  Same node but different names

• Homonyms: Different nodes but same names
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Semantic Social Network Representation
• Each network can have different node and link types 
and node attributes.

• We model each network as:

<SetofNodeTypes,SetofLinkTypes,G>

• G represents a graph instance with node and link 
instances

• Each node type t has a set of attributes t.AttrSet
• Each node instance v has v.type and v.attr
attribute value 

• Each link instance (vi,vj) has (vi,vj).type
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SSNetViz Storage Scheme

• ATTRIBUTE table (for node types): 
ATTRIBUTE(sourceid, nodetypeid, attributename, 
attributeorder, ismultivalued, domainid)

– stores the set of attribute  names, their orders, and 
ids of their domains for each node type 

• DOMAIN table:
DOMAIN(domainid, domainname, datatype, 
minvalue, maxvalue)

– stores the data types of attributes
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SSNetViz Architecture
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Integration Framework of SSnetViz
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Matching rule = conjunction of conditions and each condition involves a 
matching function and a pair of attributes, one from each node to be matched. 

Different matched node pairs may be derived by different matching rules.



Matching Rule Specification
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Manual Matching
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Integrated Network
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Network Visualizer
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Network Search

• Node search
– Full text search on nodes

– Rank nodes by relevance weighted by sources

• Path search
– Returns paths from source to destination nodes

– Rank paths by:
• Path length

• Rarity rank

• Betweenness centrality

• Closeness centrality
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Node Search
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Path Search

• Path betweenness: Sum of the betweenness of nodes in the path. 

Node betweenness: Number of shortest paths between any two nodes in 
the network that pass through the node.

• Path rarity:  Average rarity of nodes along the path.

Node rarity: 
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Path Search
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Conclusions

• SSNetViz addresses:
– Visualization of heterogeneous social networks

– Network integration

– Search and exploration

– Graph export and import

• Terrorism network datasets:
– TKB Network

– Wiki Terrorism Network

– ICPVTR Network
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Future Work

• Network integration
– Improved entity resolution

– Attribute resolution

• Network analysis
– Community finding

– Trend spotting

26



Thank you

Ee‐Peng Lim
http://aseplim.googlepages.com/socialnetworkmining
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