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MATHEMATICAL FOUNDATION FOR DATA SCIENCE II [MAT-2239|
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Time: 9:30-12:30pm Date: 14/06/2024 Max. Marks: 50

Instructions to Candidates:

%+ Answer ALL the questions.

% Missing data may be suitably assumed.

Q.NO | Questions Marks | CO PO | BTL

1A. | Customers tend to exhibit loyalty to product brands but may
be persuaded through clever marketing and advertising to
switch brands. Consider the case of three brands: A, B and

C. Customer “unyielding” loyalty to a given brand is
estimated at 75%, giving the competitors only a 25% margin
to realize a switch. Competitors launch their advertising
campaigns once a year. For brand A customers, the
probability of switching to brands B and C are 0.1 and 0.15
respectively. Customers of brand B are likely to switch to A
and C with probabilities 0.2 and 0.05 respectively. Brand C
customers can switch to brands A and B with equal
probabilities. Express the situation as a Markov chain and
write the transition probability matrix. Clearly mention the
elements of the state space and draw the state transition 1,2,8,
diagram. 3 1 12 4,5

1B. | Find the stationary distribution associated with the following

transition probability matrix

0.5 02 03
[ ] 12,8, 4,5

12

0.4 04 02|
0.4 01 05

1C.

For a Markov chain with state space S = {1, 2, 3, 4, 5, 6}
having transition probability matrix given below, draw the
transition diagram, identify the Markov chain is reducible or
not. Identify the states are transient, recurrent and absorbing
states, if any. If there exist recurrent states, classify them into
null recurrent and non-null states. Also determine the
periodicity of the positively recurrent states.
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1/2 1/2 0 0 0 0 7
0 0o 1 0 0 0
p= /3 0 0 1/3 1/3 0 I’f;g’ %3
0 0 0 1/2 1/2 0
0 0 0 0 0 1
-0 0 0o 0 1 0
2A. | Let {X;,,n = 0} be a Markov Chain with State space
B 'L @
4 4
§ =1{0,1,2} and transition probability matrix % —;- -f;
g = E
4 4
and initial probability distribution P[X, =i] = %, Vi=
0,1,2.
Find (i) P[X1 = 1]X, = 2]
(i) PIX3=1,X,=2,X, =1,X, = 2] 128 | 4.5
12
2B.
Explain the four types of stochastic processes with reference
with an example for each clearly mentioning the state space
and the index set,
1,2,8,
12 145
2C. 2 16 -1 0
Let X be Ng(p,EZy withpy = (3| andZ = |—-1 4 1|
6 0 1l 9
(i) Find P{2X, > 8}
(if) Find P{3X, + 2X5 > 50} 1,2,8,
iii) Find P{3X; — 4X, + 2X; < 70} 12 |45
3A. 4.0 2.0 0.60
42 2.1 0.59
The following X = |39 2.0 0.58]is the data matrix on
43 21 062
41 2.2 0.63
the variables X,, X, and X;. Find the mean vector,
covariance matrix S. 1,2,8,
12 4.5
3B. ' 1 1 1
Let X~Ny(u, ) withpu =2 -3 D)7andE= |1 3 2|
1. 2 &
Find the conditional distribution of X5 given that X, = x; Lz}
8 12
and X, = x;,. 4,5
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