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1. Axswer guestion ONE and eny other two questions
2. Be neat and show all workings
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SECTION A
JESTIO E (30 MARKS

2) Define the followmg terms

i) Stochastic matrix | (2 Marks)
i)  Ergodic state (2 Marks)
iii)  Irreducible Markov chain (2 Marks)

" o D) Let X be a random variable such that . 'j

f /' *
PriX = k}= p,, Pr{x > k} = Zp,,k>0 If P(s)= Zp,s and Qfs) = Zq,s,

- Show that (1+ 5)Q(s)=1-P(s) and that EC)=Q(1). (7 Marks)

¢) Given that Fibonacci numbers are given by a, =0, a =1, 0..1 =ay,+a,,, n22.
Find the generating function of the sequence {ay} (3 marks)

d) The probability generating function of a certain procéSs is given by
-t
G(S t) =

P e T
B e 2

Determine the mean and variance of this process. : (5 Marks)

¢) Consider the three-state Markov chain having transitional probability matrix given by

0 ¢ ¢
P04
0 ,

i i S

Obtain the stationary dxsmbuuon for this Markov chain. (6 Marks)
f) Given that the probability generating function of a process is G(s) = ={+1s+1s? Find
the probability of extinction of the process. (6 Marks)
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' ii) With re . :
gard to a gamble with payofTs of .gg js indifferent
between accepting $3 500 for certain and ukOOO .;ld s&,zmo:)o' ‘f,:g;ﬁt)' has Katy assi
to the event that the payoff will be $12 00g7 gambic. pro

QUESTION TW0 (20 MARKS)
product used in the

8) Cement Co is a company specializing in the manufacture of cement, 8
building industry. The company has found tha; when weather conditions T good, the
demand for cement increases since more building work is able to take P1ace- Cement Co
1$ now trying to work out the level of cemenq production for the coming Year in order to
maximize profits. The company has received the following estimates about the probable
weather conditions and corresponding demand levels for the coming ycar:

Weather Probability Demand

Good 25 350,000 bags
Average 0.45 280,000 bags
Poor 0.30 200,000 bags
Each bag of cement sclls for $9 and costs $4 1o make. If cement is unsold at the end of
the year, it has to be disposed of at a cost of $0-50 per bag. Cement CO has decided to
cast demand. It now has to

produce at one of the three levels of production to match fore

decide which level of cement production to select. Construct a pay-off table to show all

the possible profit outcomes and determine the level of cement production the company
7/ (5 marks)

should choose, based on the conservative approach. ‘.
Al Street. T{has

p——— ” . - - )
=BT~ Burger Prince Restaurant istonsidéringopening & new restaurant on M
three different models, each with a different scating capacity. Burger Prince estimatcs
that the average number of customers per hour will be 80, 100, or 120. The payofT table
for the three models is on the next slide.
Average no of Customers per hour

Model ¢, = g0 S:=100 S3=120
A $10,0000  $15,0000 $14,0000
B $8,0000 $18,0000  $12,0000
C  $60000  $16,0000  $21,0000
Prob 04 0.2 04
(i) Calculate the expected value for cach decision. Which model is optimal? How much
to the maximum is Burger Prince willing to pay in order to know the actual number of

e a

(5 marks)

customer they expect to serve per hour?
(ii) Burger Prince must decide whether or not to purchase a marketing survey from

Stanton Marketing for $500. The results of the survey are "favorable” ot -
»unfavorable”. The conditional probabilities are: P(favorable | 80 customers per
hour) =0.2, P(favorable | 100 customers per hour) = 0.5 and P(favorable | 120
customers per hour) = 0.9. Should Burger Prince have the survey performed by
Stanton Marketing? What is the efficiency of this sample information? (15 marks)
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QUESTION FOUR (20 MARES,

Consider the differential-difference equation of the zero-growth oz of buth-death process
where 2, =n2, pu, =npard 2=y Supporzthe i=itiz conditions wee p =1 forn-lard0

othoraise,

a) Obtain the distribution p, () of this process. (15 Muarks)

L4
by Usingthe probukility generatiry function of ths proce.s, Crerre oot e mean arad

variance ef thit precess. (5 Marks)



