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Note: (a) All questions are compulsory.

(b) The candidate is allowed to make Suitable numeric assumptions wézerevé;g quired
for solving problems

* (¢) Use of calculator is allowed

Q.No | Question Marks

A university is analyzing student interactions across de >partments to| COl, | 2.5+2.5

Q1 | understand communication patterns. o2,
COo3

levels of network analysis A,
(b) Explain how their eccentricity
about their position in the network

CO5, 5
CO6

Q2

(a) Determ h% characterlstlc equation of the matrix.

(b) Comp te the eigenvalues and identify the principal eigenvalue.
(c) Find the. correspondmg eigenvector for the principal eigenvalue.
:(d) Notmalize the eigenvector and interpret it as eigenvector
ntrality scores.

.Based on the result, explain whether all nodes are equally
important or not.

| A researcher claims: “Students who are more central in a friendship | COS, | 1+2+2
Q3 | network tend to perform better academically.” CO6

(a)Classify this hypothesis and justify your reasoning.

(b) Describe how a permutation test would evaluate this claim, .
including what is being randomized and why?

(c) A network has 15 nodes divided into 3 components of sizes
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f6, 5, 4]. Compute the fragmentation ratio.

Q4

Given network:
A-B, A-C,B-C, B-D, C-D, D-E

(a) Compute degree centrality of all nodes

(b) Compute closeness centrality of node D

(¢) Compnute betweenness centrality of node D

(d) Compute the eccentricity of node D

(e) interpret what it tells about its position in the network.

COs5,
CO6

Qs

| connected but can 1nﬂuence cach other through mtermedlanes

A network analyst observes that two nodes are not directly

L e

(a) Dlstmgulsh whether the sequence A —+B —» C — A&T
walk, trail, or path, and justify. £ g

(b) Two nodes have identical degree but belong fo.different
parts of the network (one in a dense clus;er
boundary). N E
Explain how their positions in the p diffé%' desplte
having the same degree.

C02

Q6

Your team collects interaction dat:
but the network v1suallzat10n in
nodes and missing connecn%%g.

& Surveys and digital logs,
shows unexpected isolated

=

(a) Explain how ém\ﬁ‘r@p%ér formattmg of node/edge data can
distort networlkigieasures.
(b} Suggest. awsysten’i*aﬁc approach to prepare and validate data
beforg 1mpe°¥t g into Gephi.
() A né”f\)vorlf ctinsists of 12 nodes divided into 4 components
zs*{4, 3, 3, 2]. Compute the component ratio and
“intErp what it indicates about the network structure

Q7

COo1,
€03,
CO4

1+1+3

A, comy iy network shows two highly connected departments

B
~11hked ohly through one employee. The organization wants to

alyze influence and predict future collaborations,

(a) Explain steps to import and visualize network in Gephi

(b) Identify structural holes and brokerage roles in a network.
(c) Explain when to use SIENA vs ERGM models.

(d) Analyze whether the ties in each department are Simmelian
ties, and explain how they affect group cohesion,

COs5,
COo6

1+1+2+1
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