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What we discussed in the last module

Social groups

• How many types of groups are there?

• How does groupism affect the balance of the overall 
social structure?

• How does a social actor choose its group(s)?  
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Important notation

Pk = The probability that a randomly chosen node has 
exactly k neighbours. 
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Random networks vs. scale-free networks
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Effect of degree exponent on distance in scale-free networks
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The Barabasi-Albert model

• Growth: Vertex set grows with time.

• Preferential attachment: The probability that a 
newly added vertex will connect to an existing vertex 
i is as follows:

Barabási and Albert, Science, 1999 6



The Barabasi-Albert model leads to a scale-free network

• Barabasi and Albert showed that growth along with 
preferential attachment lead to a scale-free network.

• In theory, it is possible for scale-free networks to 
emerge through mechanisms different from the 
Barabasi-Albert model.

• However, most real-world networks exhibit 
preferential attachment. It suggests that they have 
emerged following the Barabasi-Albert model.

Barabási and Albert, Science, 1999 7



Limitations of the Barabasi-Albert model

• New edges between already existing vertices

• Disappearance of edges

• Disappearance of vertices

• Directed networks

• Prior weights of vertices emerging from non-network 
factors

• Therefore, the B-A model does not present how the real-
world networks had emerged. 
Instead, this model presents one of the mechanisms 
through which the real-world networks might have gained 
their scale-free property. 
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The fuzzy granular social network (FGSN) Model

Zadeh, Information Control, 1965 9



The FGSN Model (contd.)

Kundu and Pal, Information Sciences, 2015 10



The FGSN Model for directed graphs

Kundu and Pal, Information Sciences, 2015 11
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Thank you
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