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QUESTION ONE (30 MARKS) 

a) In a very restricted market, two mobile-service providers A and B are competing with each 

other.  The state-transition matrix below shows the probabilities of customers moving from 

one service provider to the other. 

  To  

    A         B 

From        







3.07.0
6.04.0

Interpret this matrix in terms of  

(i) Retention and loss         (2 marks) 

(ii) Retention and gain        (2 marks) 

b) The input-output matrix for electricity and water is given by the matrix below 
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How much of each must be produced in order to have 10 million worth of electricity and 16 million 

worth of water available for external use.       (6 marks) 

c) A manufacturing company finds that the daily cost of producing x items of a product is given 

by  𝑐(𝑥) = 210𝑥 + 7000

(i) If each item is sold at sh. 350, find the minimum number of the items that must 

produced and sold daily to meet the cost of production.   (4 marks) 

(ii) If the selling price is increased to sh. 385, find the break-even point. (2 marks) 

d) A bank wishing to determine the average amount of time a customer must wait before being 

served took a sample of 100 customers and found out that the mean waiting time was 7.2 

minutes.  Assuming that the population standard deviation is 1.5 minutes, find the 95% 

confidence interval estimate of the mean waiting time for all the customers. (4 marks) 

e) A sales manager of APA insurance agent claims that salesmen are averaging no more than 15 

sales contracts per week.  A check on her claim based on 36 salesmen selected at random 

revealed a mean of 17 sales contract per week with a variance of 9.  Does the evidence 

contradict the manager’s claim? (use )     (4 marks) %5

f) A company that offers five services asked its customers to rank the services according to 

quality and cost.  The results are tabulated below. 

 

Service (s) S1 S2 S3 S4 S5 

Quality Ranking 2 5 1 3 4 

Cost Ranking 1 3 2 4 5 

 

Using Spearman’s rank correlation, establish if there is a significant relationship between quality of 

the service and the associated cost.        (4 marks) 

QUESTION TWO (20 MARKS) 

a) The following table shows the data recorded on test scores made by ten salesmen on an 

intelligence test and their weekly sales in 1000 of shillings 
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Salesman  A B C D E F G H I J 

Test score X 40 70 50 60 80 50 90 65 60 60 

Sales Y ‘1000’ sh 2.5 6.0 4.0 5.0 4.0 2.5 5.5 3.0 4.5 3.0 

 

(i) Find the equation of the regression line of sales y on test scores x.  (8 marks) 

(ii) Use the regression line to estimate the weekly sales volume for a salesman whose test 

score was 10.         (2 marks) 

b) A firm is supplied with components form three sources A, B and C.  50% of the components 

came from source A, 30% from source B and 20% came from source C.  However, 10% of 

the components supplied by A are defective, 5% of those supplied by B are defective and 6% 

of those supplied by C are defective. 

(i) If a component is selected at random, what is the probability that it came from A? 

          (2 marks) 

(ii) If a component is picked at random, what is the probability that it is not defective? 

          (4 marks) 

(iii) If however a component picked at random is first examined and is found to be 

defective, what is the probability that it come from source A?  (4 marks) 

QUESTION THREE (20 MARKS) 

a) The cost function for x units of a product produced and sold by a company is 

 and the total revenue is given as .   2005.0250 xxc  𝑅 = 4𝑥

(i) Determine how many items should be produced and sold in order to maximize the 

profit.          (4 marks) 

(ii) Find the profit realized       (2 marks) 

b) The marginal cost function of manufacturing  units of a product is .  The total 𝑥 23165 xx 

cost of producing 5 items is sh. 500.  Find the total cost function.   (4 marks) 

c) (i) Distinguish between independent and dependent variables   (2 marks) 
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(ii) The managers of a company with ten operating plants of similar size producing small 

components have observed the following pattern of expenditure on inspection and defective 

parts delivered by a customer. 

Inspection expenditure per 

1000 units 

Defective parts per 1000 

units delivered 

25 

30 

15 

75 

40 

65 

45 

24 

35 

70 

50 

35 

60 

15 

46 

20 

28 

45 

42 

22 

 

The manager are wondering how strong is the relationship between inspection expenditure and the 

number of faulty items delivered and to what extent they may predict the number of faulty parts 

delivered from a knowledge of expenditure on inspection.  Determine the extent of the relationship 

between expenditure on inspection and number of defective parts delivered using Karl Pearson, 

product moment correlative formular and give the managers an answer to their question. (10 marks) 

QUESTION FOUR (20 MARKS) 

a) In a restricted market, two products Aleem and Sparkle currently share the market with 

shares of 60% and 40% respectively.  Each week some brand switching takes place. Of those 

who bought Aleem the previous week, 70% buy it again whilst 30% switch to Sparkle.  Of 

those who bought Sparkle the previous week, 80% buy it again whilst 20% switch to Aleem. 

(i) Use the above information to construct a probability state transition matrix.  

           (1 mark) 

(ii) Find the market share of two weeks      (4 marks) 
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(iii) Find the market share at long-run       (5 marks) 

b) In a random sample of 64 customers drawn from Java outlet, the mean waiting time for being 

served is 3 minutes, with a standard deviation of 1.5 minutes.  Construct a 99% confidence 

interval for the average waiting time in this outlet.     (3 marks) 

c) A firm ordered sacks of chemicals with a nominal weight of 50kg.  A random sample of 8 

sacks was taken and it was found the sample mean was 49.2kg with a standard deviation of 

1.6kg.  the firm wish to test whether the mean weight of the sample is significantly less that 

the nominal weight, using 5% level of significance, perform the test required by the firm and 

interpret the results.         (7 marks)  

QUESTION FIVE (20 MARKS) 

a) State three kinds of variations involved in time series analysis.   (3 marks) 

b) (i) Fit a linear trend to the data given below      (7 marks) 

Year Y 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

20.15 

19.49 

19.41 

19.54 

18.74 

0 

18.44 

18.81 

18.29 

17.68 

17.98 

 

   (ii) Estimate the value of y in 1980.       (3 marks) 

c) (i) Describe one method of fitting trends in time series.    (1 mark) 

(ii) Find the quarterly average of the time series of quarterly production (in tons) of coffee in 

Kenya, between 1975 and 1979.       (6 marks) 


