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� Any communication or interaction between two persons or a group of 

persons which is mediated by a machine (e.g., a computer).

� Email, blogs, IM, collaborative filtering, tagging, etc. 

� Social Platforms: Applications, generally on the Web, offring a social 

extension in tasks performing.  

� Social Networks

� Social Media

� Social bookmarking

� Social Knowledge sharing 

� Social News
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Social networking sites
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Knowledge sharing
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Social bookmarking
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A network : 
A set of nodes, points, or locations connected by 

means of
data, voice, and video communications for the purpose of 
exchange.

A social network: 
A description of the social structure between actors, 

mostly individuals or organizations. 
It indicates the ways in which they are connected 
through various social familiarities ranging 
from casual acquaintance to close familiar bonds. 
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Social networks are considered from several angles:

• What is the size of a social network?  

• What is the best representation of social networks? 

• What is the behavior of a social network? 

• What are the phenomena which command a social network?  

• What is the shape of a social network? 

• What is the role of a set of individuals in my social network?

• etc. 
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• A social network = A graph of nodes and edges

• Nodes:
• Individuals;
• Have properties.

• Edges:
• Relations between nodes;
• Have a role;
• Generally directed and weighted. 

����������"����I������������'��'������

4

3

2

1 5

Social Network Analysis (SNA) is the mapping and measuring of 
relationships and flows between people, groups, organizations, 
computers or other information/knowledge processing entities.
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• Matrices and graphs are compact and systematic:
They summarize and present a lot of information quickly and easily; and they force us 
to be systematic and complete in describing patterns of social relations.

• Matrices and graphs allow us to apply computers to analyzing data.
Most of the work is dull, repetitive, and uninteresting, but requires accuracy. This is 
exactly the sort of thing that computers do well, and we don't.

• Matrices and graphs have rules and conventions.
The rules and conventions of the language of graphs and mathematics lead us to see, 
generally unexpected, things in our data.
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Network Diameter

• The longest path between any two edges 

• Generally small (small world effect)

• Independent of the network size

• Dynamics of processes

• Erods number calculation
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Network Transitivity

• The friend of my friend is likely to be my friend (random graphs);  

• The presence of a number of triangles in the network

2 5

3

1

4

C = 
3x number of triangles in the network

number of connected triples of vertices
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Degree distribution

• Degree: number of nodes connected to that node;

• The fraction of nodes in the network the have a k degree;

• Long tail effect
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Network resilience

• Translates the effects of removing a node or a set of nodes from 

the network

• Removing a node can be:

• Increase the length of a graph;

• Disconnect the graph; etc.

• Two strategies to remove a node:

• Random: doesn’t affect much the graph;

• Targeted: Remove the nodes having a high degree

• Has an important effect on the network. 
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Associative mixing

• Translates the tight relation between the nodes types

• Defined the nodes which will be paired up together
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Community Structure

• Dominant property in social 

networks;

• Groups of nodes that have a high 

density of links; between them with a 

lower density of links between 

groups;

• Translates the fact that people group 

by their interests, age, education etc. 

• Similar to a clustering problem.  
Fig. Friendship communities in a 
US school (Moody’s study) 
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Centrality 

• Degree centrality: Nodes with high degree;

• Closeness centrality: nodes that have low distance to all other nodes;

• Betweenness centrality: nodes that occur on more shortest paths (A node with high 

betweenness has great influence over what flows in the network indicating important links and single 

point of failure).

2

5
3

1

4

2 53

1 4

6

6 5

3

1

4

2

Degree centrality Closeness centrality Betweenness centrality
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• Walks;

• Reachability;

• Reciprocity;

• Size;

• Density;

• Flow;

• Cohesion;

• Influence;

• etc.
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• Recommendation (Paths exploration, degrees, etc.) (Main 

application)

• Find an expert in a given topic;

• Suggest products to buy according to specific constraints;

• Suggest a friend to connect with (most of today social 

networking sites);

• Privacy & trust

• Triangles identification (i.e. Network transitivity)
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