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SECTION -A

Answer all questions. Each question carries I mark.

1. Define the state space ofa Stochastic Process.

2. When do you say that a Stochastic Process is a continuous time process?

3. Find the probability generating function of a Binomial Random variable.

4. When do you say two states of a Markov Chain are communicative?

. 5. Define a Martov chain.

6. When is a transition probability matrix (TPM) said to be stochastic?

7. - Define a compound Poisson process.

8. Define a Branching process.

9. What is stationa,ity in Siachastic process?

10. What is inegular varialion in a time ieries dala?. (10 x l'= 10 arks)
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SECTION - B

Ans\der any elght questions. Eadr question canies 2 marks.

11. llXaod Yare independeht Poisson raniom variables with parameterE X, and p
respectiv6ry, then virhat is the distribution of X + y ?

12. Establish the expression to get the variance from a probability generating
function.

13. lt f (x,y)=fie-,g+vl,O<x,y<@, is th'e joint probability density function of xand
y, .find A and also find .the marginal pdfs of X and Y and 

. 
check their

independence.

14. Show that recunence is a class property.

15. When do you say a Markov Chain b irreducible?.

16. Define absorbing Markov Chain with an qxample.

t z. What is the.period of a particular state in a Markov Chain?

18. What are the properties of a TPM?

19, For an ineducible Markov Chain, if the stationary distribution exists, then it is
unique. Justify.

20. State the ergodic theoieri.

21. Distinguish between stricl sense and weak sense stationarity.

22. What are the usual Mathematical models used in time series analysis?

' 23. Define exponential smoothing in a time series data.

24. What is the signmcance of autoconelation in time series analysis?.

25. Define the first order auloregressive model.

26. Define the probability of extinction in a brandling proc€ss.

(8i2=16 arks)
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' SECTION - C

Answer any ah questions. Each question carieg 4 marks.

27. Give an example of a discrete stab branctting process.

28. Obtain the conditional densities from the,oin! pdf f (x,yl=3-x-y, O<x,y<1.
Also check the independence ofXand Y.

Find the Probability generating function (PGF) of a Geometric random variable.

For an integer valued r.v X with P(X = ,t) = p, and P(X < n) = gn so that

29.

30.

35.

36_

37.

,P, =g,,,lhen
i-0
PGF af X.

prove that 
fetx=n)"'=ffi,1"1.r,, 

where Gx(s) is the

31. Explain lhe vrrious classirications of Stochastic Process€s.

32. Distinguish between recurrent and transient states of a Markov Chain- '

33. A Markov chain E(r),f =0, 1,2,....) derinbd on the state space {1;2,3} has the
following TPM. Find the stationary dislribution of the chain.
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Show that for an ineducible Markov Chain, the stationary distribution, if exists, is
unique.

Discuss on lhe cromponents of a time series data.

Give lhe namei of different methods of measuring tend in time series analysis.

Show that for a Gaussian Stochastic process both weak and strong stationarity
are equivalent.

3S. Establish the Branching process recursion formula
generating function.

based on the probability

(6x4=24|$rrla)
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SECTION - D

Answer any two questions. Eac-h question oanies {5 marks.

39. Let X,, X2,.... be a sequence of independer and idenlically distributed random
variables with common PGF as Gx(S). Let N be a random variable independent

N

, of the random veriables X,'E with PGF as G^, (s) and let IN = IX, . Then show
i=1

that the PGF of I1y is G7, (s) = Gr(Gr(s))- Also compute the mean of IN.

40. A Markov Chain delined with state space S = t1,2.,3,4,5t has the following
lransition probability matri,x P. Find (a).all closed dasEes, (b) ireducible classes,
(c) recuffent and (d) tEnsienl states.

42. Define Poisson prbcess. State the important postulates of lhe Poisson prooess. lf
the affival.process is Poisson, then what is the distribution of the inter anival

'12345
r\t0.3 0.4 0_4 0 0 ttt
| 0 0 0.3 0.4 0.41

P=l 0 0.3 0 0.3 0.41tt
l0 0 0 0.40.61
l0 0 0. 0.6 0.41L- - )

4't. How do you fil a lrend line by the method of least squares in.a time series
analysis? Also mention the merils and demerits of lhe method.

43. Let lzo = 1, Zt, Zz,...l be .a Branching pK,cess with family size y having a
Binomial(2, 1/4) distribution. Find the probability that the process Wll eventually
die out.

(waiting) times?

44. Explain Galton-Watson branching process. Lel 4 be the expecled number"of
offsprings in each generation in a Gallon-Watson branching proc6ss. Show that,
if I s 1, the gocess dies out with probabitity 0116.

12x t5 = 30 afl(s)
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