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SECTION _ A

Answer all questions. Each question carries 1 mark.

1. Define a Stochastic Process.

2. When do you say the state space of a Stochastic Process is discrete?

3. Which type of random variables have the probability generating function? How it

gets the name? l

4. When do you say a l\4arkov Chain is irreducible?

5. State lhe Ergodic theorem.

6. What is a Transition Probability Matrix (TPM) said to be doubly stochastic?
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' 7. Define a time dependent Poisson process.

8. lf the arrival process is Poisson. What is the distribution of the inter arrival times?

9. Define a stochastic process with independent increments.

10. What is a time series data?

(10x1=,l0Marks)

, SFCTION * B

Answer any eight questions. Each question carries 2 marks.

11. lf X and Y are independent Poisson random variables with same parameter2,

then what is the distribution of X . Y ?

12. Examine whether P(s)=f ;]".f is a probability generating function.'' 1,s

13. Deflne jndependence of two random variables.

14. Define a Markov Process.

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

16. Define the stationary distribution ofa Markov Chain.

17. Derive the Chapman-Kolmogorov equations.

18. Distinguish between a recurrent state and a transient stale of a Markov Chain.
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' 19. Deline an irreducible Markov Chain.

20. What are the postulates of a Poisson Process?

21. Define stationarity in Stochastic Processes.

22. What do you mean by the order of an autoregressive model in time series?

. 23. Define autocorrelation. What is its significance?

24. Define a branching process with example.

25. Define the probability of extinction in a branching process.

26. How do you classify a Galton-Watson branching process according to the value

of the mean of the offspring distribution?

(8 x 2 = 16 Marks)

SECTION _ C

Answer any six questions. Each question carries 4 marks.

27. Define class property. Show that recurrence is a class property.

28. Find the Probability Generating function of a Binomial (n,p) OlstriUution.

, 29. If the joint probability density function of X and y is

,, ,l2y.x 3x'y.O<x.y:1
r\x,y )= 

" 
-

Iu. olnerwise

Then,

(a) lind the marginal densities of Xand Y, and

(b) check the independence of X and y
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30. If Xland X, are independent random variables with respective probability

cenerating functions G,(s) and G,(s)ls] <t, find the probability Generating

' function of X. Xr.

31. Show that for an irreducible Markov Chain, the stationary distribution if exists is

unique.

32. Consider a system that alternates between the two states o(ON) and 1(OFF) that

is checked at discrete time points. lf the system is OFF at one time point, the

probabllity that is has switched to ON at next time point is p'and if it is ON, the

probability that it is switched to OFF is 'q'. Describe the system as a Markov

Chain and write the transition probability matrix.

33. Find the stationary distribulion of the ON-OFF system described in question 32.

34. When do you say a state is periodic or aperiodic?

35. Explain the compound Poisson random variable. Give an example of a

compound Poisson process.

36. Explain Trend and seasonal variation in a time series data.

37. Distinguish between weakly and strongly stationary Stochastic Processes.

.38. Describe an Autoregressive(1) (AR(1)) model.

(6x4=24Marks)
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SECTION _ D

Answer any two questions. Each question carries '15 marks.

39. Let X be a random variable with Probability Generating Function

G. (s) - 
s 

12 + 3s' ). Find the distribuhon of x."' 5'

40. Discuss the various classifications of Stochastic Processes with appropriate

examples.

41. Consider a Markov chain with states 0,1,2,.... and such lhal P,,.r= p, =1-P,.,-.,,

wherep0=1. Find a necessary and sufficient condition for the chain to be

p6sitive recurrent. Also compute the [lmiting probabilities in this case.

42. A Markov Chain defined with state spa6e S = {1,2,3,4,5}has the following

transition probability matrix P. Find

(a) all closed classes,

(b) irreducibleclasses,

(c) recurrent and

(d) transient states.

12345
0.2 0.2 0.2 0.2 0.2

0 0.3 0.3 0.2 0.2

0 0 0.3 0.3 0.4

0 0 0 0.4 0.6

0 o 0 0.6 0.4
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43. Explain the computational procedure to obtain the stationary distribution of an

irreducible Markov Chain. Also show that if a stationary distribution exists, then it

is unique.

44. Lel {Zo =1,2,,2,,...\be a Branching process with family size y having a

Geometric (1/4) distribution. Find the probability of ultimaie exlinction and

comment on it.

(2 x 15 = 30 Marks)
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