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Instructions for Candidatff

1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     Attempt any five questions. Question No.  1 is compulsory.

3.     Attempt four questions from the remaining questions.

4.     All questions carry equal marks.

5.     Use of a non-programmable scientific calculator is allowed.

I.   Attempt any rferec parts.
(a) If Gx(s)  is the p.g.f.  of X, what are the expectation and variance of X?  Show the

derivation.
(b) Let  {Xn,n 21}  be  a sequence  of uncorrelated random variables  with mean  0  and

variance 1 . Is {Xn, n 2 1} a covariance stationary process? Explain.
(c) Let us suppose that the customers arrive (singly) at a bank in accordance with a Poisson

processatarateof3perminute,theninadurationof2minutes.Whatistheprobability
thatthenumberofcustomersarrivingis4?.Givereasonsforyouranswer.

(d) Let  yn = C[ixn_1 + a!oxn  , (n =  1, 2 ,....),  Where  a!o,Cliare  constants  and  Xn  ,71 =
0,1,2, .„  are  i.i.d.  random  variables  with mean  0  and  variance  a2.  Is  {Yn,n 21)
covariance stationary? Explain.

2. (a)   Let SN = Xi + X2 + ... +XN where Xi's are i.i.d. random variables with p.g.f. P(s) and
N is a random variable independent of Xi's with p.g.f. G(s). What is the p.g.f. of SN.
Give a detailed proof.

a)Usingtheresultinpart(a)obtalnthep.g.f.ofaCompoundPoissondistribution.Clearly
indicate the concerned notations.

3. (a)    What is a Markov chain? Explain with examples.  What do you mean by the transition
probability matrix of a Markov chain? What are its properties?
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(b)    Consider a Markov chain  {Xn,n 2 0}  such that Xn assumes values  -1  and  1  with
Conditional probabilities :

p=[L;a    L=b],      Oqb<1
E!

and initial distribution P{Xo = 1} = pL = 1 -P{Xo = -1}.

If p{Xn = 1} = Pn, find:

i) E{Xn}                               ii) Var{ Xn}                     iii) flrst-order cov{ Xn-1 , Xn}`          iv)CoV{Xn.I ,Xn}whena=b.

4. (a)   Obtain the p.g.f.  of the  following distributions.  Hence  obtain their expectation and
variance.
(i) Binomial` (n,p) distribution.
(ii) Geometric a) distribution.

a)ExplainclearlywhatyoumeanbyareducibleMarkovchain.
5.(a)DefineaPoissonprocess.StatethepostulatesthatcharacterizeaPoissonprocessand
derivetheprotabilitylawofaPoissonprocess{IV(t),t20}.Alsoshowthat

p(JV(t, -n) -e-^t#,   » -0' 1,2 ,....

Also,provethatthemeanandvarianceofIV(t)arebothequnltoAt.

a)SupposethenunberofcustomersarrivingatashopfollowsaPoissonprocesswithrate
5perhour.Eachcustomerindependentlybuyswithprobability0.6.

(i)   Find   the   distribution   and   mean   of  the   number   of  buyers   in   2   hours.
(ii) Find the probability that exactly 3 customers buy.

6. (a) If {N(t)} is a Poisson process, then show that the autocorrelation coefficient between

N(t)andIV(t+s)is(E=)1/2.

(b)Let txn,n 2 0} be a Markov chain having  state space  S={0,1, 2, 3}and transition
matrix  as:

i)   Is the chain irreducible?
ii)  Find the nature of all states.
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