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This question is intended to assess your understanding of discrete-time
renewal processes.

You should be able to answer this question after working through Section 6
of Book 5.

‘The waiting time T between successive occurrences of an event E in a
discrete-time renewal process has the probability distribution
P(T=2)=07, P(T=3)=03.
(a) Find the generating function U(s) for this process, and hence find the
probabilities uy, uz, us, us, us and us.

(b) Wite down the p..f. of W, the waiting time to the sixth event.
Hence or otherwise calculate the value of P(Ws = 16).

(¢) Find an approximate value for the probability that an event occurs at
time 500.
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This question is intended to assess your understanding of geometric
Brownian motion.

You should be able to answer this question after working through Part IIT
of Book 5.

‘The height above sea level of a migrating bird (of & certain species) when
crossing the English Channel fluctuates in such a way that the random
variable

height at time ¢

Hi= height at time 0

may be modelled as geometric Brownian motion, derived from ordinary
Brownian motion {X(t);¢ > 0} with diffusion coefficient o2 = 0.06 per
hour through the relationship H(¢) = exp X(t). A bird crosses the English
coast at time 0 at a height of 25 metres above sea level.

(a) Caleulate the probability that after half an hour the bird will be less
than 20 metres above sea level. 4

(b) When the bird crosses the French coast three hours after leaving the
English coast, it is observed to be 50 metres above sea level. Calculate
the probability that when it passed a ship one hour after leaving the
English coast, it was more than 30 metres above sea level. (6]




