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University of Alberta - Edmonton

Edmonton, capital of Alberta, is the 5th largest city in Canada with more than 1 million people.

The University of Alberta is the second largest university in the country in terms of research funding

2,867.97 kilometres (1,782.08 miles)

http://www.trueknowledge.com/p/length%3A__real_number%3A__%222867.9732703%22_%21%21_%3B__kilometre
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SNA vs Social Networking

Social Network Analysis Deals with Information Networks

It is NOT Social Networking

Nodes are entities

Edges are relationships

SNA = Analysing such information networks
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Roadmap

Ç Introduction of Social Network Analysis

Ç Some needs in understanding Educational Data  

Ç Interpreting a student communication network

Ç Finding groups/communities

Ç Finding discussion topics

Ç Understanding dynamics

Ç Needs in EDM lead to contributions in Data Mining

Ç Community Mining and Validation

Ç Global versus Local Community Mining

Ç Branching to other interesting applications

Ç Conclusion
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What is Social Network Analysis?

Å [Wikipedia] A social network is a social structure made of 
nodes (which are generally individuals or organizations) 
that are tied by one or more specific types of 
interdependency, such as values, visions, ideas, financial 
exchange, friendship, sexual relationships, kinship, 
dislike, conflict or trade.

Å Social Network Analysis (SNA) is the study of social 
networks to understand their structure and behaviour.

Å Which node is the most influential? which one is central? 
What are the hubs? What are the groups? Who knows 
who?, What are the short paths? What is perceived by 
who? ...
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Protein-protein

Social studies Business

Public health

http://www-personal.umich.edu/~mejn/networks

SNA, A Multidisciplinary Field
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A quick History

Å Social network analysis is a key technique traditionally studied in 

sociology, anthropology, epidemiology, sociolinguistics, psychology, 

etc. Today it is a modern technique in marketing, economics, 

intelligence gathering, criminology, medicine, computer science, etc.

Å J. Barnes is credited with coining the notion of social networks 

(theory) in 1954.

Å Precursors of social network theory date from the 19th century such as 

Simmel, Durkheim and Tönnies.

Å Massive increase in studies of social networks

(in social sciences) since the 1970s.

Å The increase of available data, the Internet

phenomenon, Web 2.0, etc. have only 

catapulted the interest in SNA research 
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Some Key Concepts

Å Edge Weight : interaction frequency, importance of information 
exchange, intimacy, emotional intensity, etc.

Å Symmetric relation or not (directional)

Å Centrality: determines the relative importance of a vertex (or edge) 
within a network.

Å Degree Centrality: Mesures the normalized number of edges incident 
upon a node n;

Å Betweeness Centrality: Measures how many times a node n occurs in a 
shortest path between any other 2 nodes in the graph;

Å Closeness Centrality: Mean shortest path distance between a node n
and all other nodes reacheable from it;

Å Eigenvector Centrality: Measures importance of a node n by assigning a 
score to each node based on the principal that connections to high-scoring 
nodes contribute more to the score of a node in question than equal 
connections to low-scoring nodes (e.g. PageRank).
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Å Terrorism and crimes
Å Social Network analysis is an important part of a conspiracy 

investigation and is used as an investigative tool. Group structure may 
be important to investigations of racketeering enterprises, narcotics 
operations, illegal gambling, and business frauds.

Å Medicine ïepidemiology
Å valuable epidemiological tool for understanding the progression of the 

spread of an infectious disease. 

Å Marketing
Å Emarketer projected that Social Network Marketing spending in the 

USA will reach approximately $1.3 billion in 2009. 
http://www.emarketer.com/Reports/All/Emarketer_2000541.aspx

Å Product Recommendation 
Å Current recommendation models assume all usersô opinions to be 

independent. Use of SNA relaxes the iid assumption.

Å Bio-informatics (protein 
interaction)

Å Relevance Ranking

Å Information and Library Science 

Applications of Social Network Analysis

Journal of the American Society for Information Science and Technology
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Prominent problems in SNA

Å Social network extraction/construction

Å Link prediction

Å Approximating large social networks

Å Identifying prominent/trusted/expert actors in social 

networks

Å Search in social networks

Å Discovering communities in social networks

Å Knowledge discovery from social networks

Å Finding patterns in dynamic networks

Å Predicting evolution
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Meerkat -ED: Student Network 
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Meerkat -ED: Term Network 
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Meerkat -ED: Term Network 
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Meerkat -ED: Topic Hierarchy 
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Meerkat: Relativety of Centrality
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Meerkat: Relativety of Centrality


