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Instructions to Candidates:
% Answer ALL the questions.
%+ Missing data may be suitably assumed.
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An urn initially contains 5 black balls and 5 white balls. The
following experiment is repeated indefinitely. A ball is draw
form the urn, if the ball is white it is put back in the urn,
otherwise it is left out. Let X,, be the number of black balls
remaining in the urn after n draws from the urn. Find the one
step transition probability matrix and draw the transition
diagram.
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1B.

Find the limiting- state probability vector associated with the
2/5 2/5 1/5

following transition probability matrix [1 /5 3/5 1/ 5].
LS 2o -2/

1,2,8,

12

4,5

1C.

For a Markov chain with state space S= {1,2,3,4,5,6, 7, 8}
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, it 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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2A. |
Let X be a Markov chain with the state space E = {1,2}, with
initial probability vector £[1/3 2/3] and one step
y o . _[05 05
transition probability matrix P = [ 03 o7
Find ) P[X; =2,X, =1,X; =1|X, = 1]
) P[X, =1,X;, =2,Xy = 2|Xy = 1]
iil) P[X, = 1|X; = 2].
128, | 4,5
3 2 1z
2B. | Consider a Gambler’s ruin problem with p = 0.4 and the
state space S = {0,1,2,3,4,5,6}, where states 0 and 6 are
absorbing states. The following matrix @ =
0O 04 0 0 O
06 0 04 0 O
0 06 0 04 0 |representsthe TPM of transient
¢ 0 06 0 04
¢ 0 o0 06 O
states {1,2,3,4,5}. Starting in state 3, determine (a) the
expected amount of time spent in state 3 and the expected
amount of time spent in state 2 (b) the probability of ever 1,2,8, 1 4,5
visiting state 4. 3 2 12
2C. 5 4 -1 0
Let X be No{(uX)withuy=|3| and2 =|-1 4 2|
7 0 2 9
(i) Find P{X, > 6}
(i) Find P{5X, + 4X; > 70} 1,2,8,
iii) Find P{4X; — 3X, + 5X; < 80}. 4 2 |12 45
3A. | The following are the three measurements on the variables
X, and X,. Find the mean vector, covariance matrix § and
X, |10 12 11
X5 100 110 105 1,2,8,
correlation matrix for the same 3 3 12 4,5
3B. | Let X~Ny(p,XZ) withpu = (=3 1 4)T and 2=
1 -2 0
—2 5 0| Find the conditional distribution of X, given
0 0 2 1,2,8,
that X; = x; and X3 = x3. 3 3 12 4,5
] : X
3C. | Consider the observation vector X = [xz], the mean vector
and the sample covariance matrix of three treatments are
given as follows. Let X; = [8] and §; = [3 3] withn, = 1,2,8,
4 3 7 12
3, 4 4 4,5
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