SEMESTRAL EXAMINATION
B. MATH III YEAR, II SEMESTER 2008-2009
INTRODUCTION TO STOCHASTIC PROCESSES

Answer as many questions as you can. The maximum you can score is 100.
Time limit: 3hrs

HMC stands for homogeneous Markov chain.

1. If {X,,} is a HMC prove that

P{Xn72 = in727Xn71 = in71|Xn = Z‘77,7)(71%»1 = Z‘nJrl} = P{Xn72 =
in—2, Xn—1 = in—1|Xn = i, } and find this conditional probabilty in terms of the
transition matrix and the distribution of X,, _». [15]

2.
a) Let {X,} be a Galton-Watson process with offspring distribution {py}.
Find the transition probability matrix of this HMC.

[10]
b) Let pr, = z2(k > 0). Find the fixed points of the function f(s) =

Zpksk in [0,1] and the extinction probability of the Galton watson process
k=0
with offspring distribution {py}. [15]

3. Consider a two type Galton Watson process with mean matrix [ 8(1); 882 }

Find the extinction probabilities. [15]

4. Let {X,,} be a HMC with transition matrix P = ((p;;)) where (p11,pi2,p13,...) =
(17 07 07 )7 (p217p227p23,~") = (07 1/27 1/27 03 07 )7

iz if j =2
and, for i > 3,p;; = 1- A ifj=i+1
0if j#2and j#i+1

Find all the stationary distributions. [20]

5. Let {X;} be a birth and death process with state space {0,1} and birth
and death rates A\g = 1, 4y = 3. Find P{X; = 0| X, = 1}. [25]

6. Let {X;} be a Piosson process with parameter A. Prove that

o P{Xyie—X>2
Jim 2AXes — X122} s 122}

S§—0

exists and find the value of this limit. [10]



