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Instructions to candidates

Answer ALL questions.
Missing data, if any, may be suitably assumed.
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1A.

Determine the importance of all the edges by considering A, C, and D as the starting
node by applying the Girvan Newman algorithm for the network depicted in
Fig.Q.1A. Show the detailed steps.
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1B.

Consider the social network represented in Fig.Q.1B. Suppose that this social
network was obtained by observing a group of people at a particular point in time
and recording all their friendship relations. Now suppose that we come back at some
point in the future and observe it again. According to the theories based on empirical
studies of triadic closure in networks, which new edge is most likely to be present?
Which pair of nodes, who do not currently have an edge connecting them, are most
likely to be linked by an edge when we return to take the second observation? Give
a brief explanation for your answer.




Fig.Q.1B

Consider the marks scored by five students in four assignments as given in

Table.Q.1C. Find the use-user similarity which helps to predict the marks scored

by the student “S4” in 2nd assignment “A2” for student S4 with the other 4 students.
Table.Q.1C

Student name | A1 | A2 | A3 | A4
Sl 5 10 |4 |2
1C. S2 3 |3 |0 |3
S3 2 13 |3 |1
S4 3 ? 2 0
S5 1 2 0 |2
Consider the model of the diffusion of a new behavior through a social network.
oA Suppose that initially everyone is using behavior B in the social network as shown

in Fig.Q.2A, and then a new behavior A is introduced. This behavior has a threshold
of g = 1/2: any node will switch to A if at least 1/2 of its neighbors are using it.




Fig.Q.2A

a. Now, let node 7 and node 11 form a two-node set S of initial adopters of
behavior A. If other nodes follow the threshold rule for choosing behaviors,
which nodes will eventually switch to A? Give a brief explanation for your
answer.

b. Find a set of three nodes in the network with the property that if they act as
the three initial adopters of A, then it will spread to all nodes. (In other
words, three nodes who are capable of causing a cascade of adoptions of A).
Show all required steps with justification.

2B

Consider an arbitrary network in which behavior A is spreading with threshold g,
starting from a set ‘S’ of initial adopters. Provide a schematic illustration of your
analysis by separately establishing the following two parts-(a), and (b); which
causes cascades to stop in the process of diffusion of a new behavior through a
social network.

a) “Clusters are Obstacle to Cascades”
b) “Clusters are the Only Obstacle to Cascades”




2C

Consider the network shown in Fig.Q.2C, in which pairs of nodes are connected
either friendly or hostile as indicated by the + or — label on each edge. Is the below
network structurally balanced or not? Provide an explanation for your answer.
Consider both local and global view to define the structural balance of the above

general network (non-complete graph).
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Fig.Q.2C




