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JOMO KENYATTA UNIVERSITY OF AGRICULTURE AND TECHNOLOGY
UNIVERSITY EXAMINATIONS 2014/2015
EXAMINATION FOR THE DEGREE OF BACHELOR OF SCIENCE IN MATHS AND COMPUTER SCIENCE/ACTURIAL SCIENCE
SMA 2436/STA 2391:  STOCHASTIC PROCESS
DATE:DECEMBER 2014                                                                  TIME: 2 HOURS
Instructions:  Answer question one and any other two questions.

QUESTION ONE 

a.	An arrival of calls on a mobile phone is considered to be a poisson with an 	average time of 10 minutes and an ? call length of average 	three minutes.

	i.	Find the fraction of time the phone will be busy.		(1 mark)
	
	ii.	What is the probability that an arrival will have to wait?	(1 mark)

	iii.	What is the probability that an arrival will have to wait for more than ten 			minutes before phone is free.					(2 marks)

b.	A house wife buys three kinds of cereals x, y and z.  She never buys the some 	cereal on successive week.  If she buys cereal x then the next time she buys 	cereal y.  However, if she buys either y or z, then the next week she is three 	times likely to buy x as the other brand.					

	i.	State the  transition probability matrix.				(3 marks)

	ii.	Determine how often she would buy each of the three cereals in the long-			run.									(3 marks)

c.	State and expound on the four common characteristics of queuing models.
											(8 marks)


d.	In trying to assess her chances for the nomination, a presidential candidate 	classifies her own candidacy during primaries as follows:

	i.	Sure winner (w)

	ii.	Developing support (D)
	
	iii.	Sinking nomination  chances (S)

	iv.	Sure loser (L)

she further considers that the states W L are terminal and that if she has developed support in one primary, for the following primary, the chances of her moving to the winner state are 30%, staying in the same state, 40% and slipping into the sinking state 30%.  On the other hand, if her chances are slipping and are in the sinking state in one primary fro the following primary she  consider her chances of developing support are 20%, staying in the same sinking state 50%, and becoming a sure losser as 30%.

i.	Model her performance in the primaries as a markov chain and determine its 	transition probability matrix.						(4  marks)

ii.	Classify the states of the process.						(2 marks)

d.	Develop a markov model of the number of consecutive occurrence of an even in 	a series of independent repeated Bernouli trials, and determine its limiting 	distribution.									(6 marks)

QUESTION TWO

a.	i.	Find the n- step transition probabilities for 


		P=


		What is the asymptotic behavior and give the  (5 marks)

	ii.	Define a DOUBLY STOCHASTIC MATRIX and give an example.
											(2  marks)

b.	During summer months an air-conditioner repair service adopts a policy 	accepting new jobs on most air conditioners while working one.  Suppose a 	repair 	person had n(n>1) more jobs waiting after starting to work on an air 	conditioner.  Then the number of waiting jobs after the start of the next job 	would 	be;

	i.	n-1 if no new job arrives during work on the current job, 

	ii.	n if one new job arrives in the mean time, and 

	iii.	n+1 if requests for two or more arrives.

Upon finishing work in any job, if no air conditioner is waiting for service, this worker has also adopted a policy of going off to do some other work for a length time that has the same duration as the service time on air conditioner.  For the purpose of modeling, the core n=0 can be treated exactly as n=1.  Further from expensive this worker has found that during a service period the probability distribution of repair job arrival is as follows:

	Number of arrivals
	0
	1
	≥2

	Probability
	0.3
	0.5
	0.2



i.	Model {xn} as a marker chain with discrete state space {0,1,2…}	(4 marks)

ii.	Obtain the transition matrix.						(2 marks)

iii.	By generalization consider the job arrival distribution.

	Number of arrivals
	0
	1
	≥2

	Probability
	P
	ϵ
	r


 

Obtain the job arrival probability distribution.					(7 marks)

QUESTION THREE

a.	Explain the following  terms as used in Marker analysis.

	i.	Transition probabilities.						(1 mark)

	ii.	Steady state or equilibrium						(1 mark)
	
	iii.	Absorbing state.							(1 mark)





b.	The Kenya National Bureau of Statistics (KNBS) found  out by its survey in 	September 2011, that the mobility of the population of Kapsabet county to the 	village, Town and city ?? in the following percentages.

	From
	To
	
	

	
	Village
	Town 
	City

	Village
	50%
	30%
	20%

	Town
	10%
	70%
	20%

	City
	10%
	40%
	50%




i.	Formulate a transition matrix to represent the above information.	(1 mark)

ii.	What will be the probability of the population in village, town and city in 	September 2013 given that the present population are 0.7 0.2 and 0.1 in village, 	town and city respectively.							(4 marks)

iii.	What will be the respective population is in the long run if the present population 	has population as in (ii) Use matrix approach to solve the system of  equations. 
											(12 marks)

QUESTION FOUR

a.	Define

	i.	Periodicity of a state.						(2 marks)

	ii.	Ergodicity of a state.						(3 marks)

	iii.	Sojourn Time in a state.						(2 marks)


b.	Let 
i.	Determine a transition diagram to represent the market matrix.	(2 marks)

ii.	Re arrange the matrix to be of this form


										(4 marks)

iii.	Find P2, P3 and hence Pn							(7 marks)
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