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INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a)  Distinguish between the following terms; 

(i) Type 1 and Type 11 errors.       (2 marks) 

(ii) Closed Input-Output model and Open-Input model.    (2 marks) 

b) In a very restricted market, two textile manufacturers are competing with each other.  The state 

transition for the market summarizes the probabilities that customers will move from one 

manufacturer to the other in any one month as follows: 
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Required: 

Interpret the state transition matrix in terms of; 

(i) Retention & loss         (2 marks) 

(ii) Retention & gain         (2 marks) 

c) Subhendra Git, an experienced production consultant, measures the output from a process as 

 where y is the total output to time . ,32 3 xxy  x

Required: 

How fast is the output changing when; 

(i)  𝑥 = 1
(ii)           (3 marks) 𝑥 = 4

d) An economy consists of a farmer, tailor and a carpenter providing food, clothing and furniture 

respectively.  The farmer consumes 30% of the food, which the balance is equally shared 

between the tailor and carpenter.  The clothing produced by the tailor is equally shared by the 

three.  The carpenter consumes 70% of the furniture while the tailor consumes 5% the balance is 

consumed by the farmer. 

 

REQUIRED: 

(i) Provide a technical co-efficient matrix for this problem.   (1 mark) 

(ii) Provide the Leontief matrix       (2 marks) 

(iii) What do the rows and columns of the technical co-efficient matrix represent? 

          (2 marks) 

e) 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 95% confidence 

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

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

was taken and it was found that the sample mean was 49.2kg with a standard deviation of 1.6 

kg.  The firm wish to test whether the mean weight of the sample is significantly less than the 

nominal weight, using a 5% level of significance. 

 

REQUIRED: 
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Perform the test as required by the firm and interpret your results.   (6 marks) 

g) Given below matrix, obtain its inverse 

         (5 marks) 

















930
052
624

B

             

QUESTION TWO (20 MARKS) 

a) The total revenue and total cost for a product are related to production by; x
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How many units should the company make to: 

(i) Maximize total revenue 

(ii) Minimise total cost 

(iii) Maximize profit       (8 marks) 

b) Herschell hardware stocks pots and pans in three different sizes.  The numbers in stocks are 

shown below 

      STOCKS 

     Pots   Pans 

Size   Large  10  13 

   Medium 24  16 

   Small  17  9 

A delivery of pots and pans arrives, with the number shown in matrix D(with rows showing 

sizes and columns showing pots or pans).  In the following two weeks, the number of pots and 

pans sold are described by the matrices w1 and w2. 

 

        pots    pans      pots    pans          pots    pans 

,         ,   𝐷 = [ 5 20
12 7
3 6 ] 𝑤1 = [ 3 16

10 15
4 2 ] 𝑤2 = [12 17

26 8
16 13]

REQUIRED: 

(i) What are the stocks after delivery arrives     (1 mark) 
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(ii) What stocks remain after the two weeks     (3 marks) 

c) An estate has three interrelated industries namely coffee processing, tea processing and sisal 

bags weaving factor.  The total output for coffee is 540 million shillings, tea is 600 million 

shillings and sisal is 900 million shillings.  The final demand for coffee, tea and sisal is products 

are 75 million, 15 million and 130 million respectively.  Out of what coffee factory produces, 

90 million is for its own use 225 million is used by the sisal bags and tea processing uses 150 

million from what tea factory produces, 150 million is used internally, 135 million is used by 

coffee while 300 million is used by sisal.  Sisal bag weaving factory sells off 270 million to 

coffee processing factory, and 200 million to tea processing factory.  Recently the Ministry of 

trade project that coffee processing, tea processing final demand will rise by 25 million and 5 

million respectively while sisal weaving will fall by 60 million in the next one year. 

 

REQUIRED: 

(i) Summarize this information in table format.     (1 mark) 

(ii) Determine the technical co-efficients matrix for this economy.  (2 marks) 

(iii) Given the leortief matrix problem is  [3.083 1.982 2.147
2.642 3.413 2.697
3.633 2.312 4.459]

Advise the estate at what level each division should produce to satisfy the demand 

          (3 marks) 

(iv) What should be the intermediate demand values at these production levels?  (2 marks) 

   

QUESTION THREE (20 MARKS) 

a) The customs duty office in Mombasa port says that the average income is Kshs.1.5 million. A 

sample of 45 people found their mean income to be Ksh 1.43 million with a standard deviation 

of ksh 200,000. 

(i) Use a 5% significance level to check the claim.    (6 marks) 

(ii) What is the effect of using a 1% significance level.    (3 marks) 

b) A company offers five services and asks customers to rank them according to quality and cost.  

Establish if there is a relationship between quality and cost using the Spearman’s rank 

correlation co-efficient.        (5 marks) 
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     Service 

   V W X Y Z 

Quality ranking 2 5 1 3 4 

Cost ranking  1 3 2 4 5 

c) Find the line of best fit through the following data for an advertising budget (in thousands 

shillings) and units sold.  Forecast the number of units sold with an advertising budget of  

kshs 70,000.          (6 marks) 

Advertising budget 20 40 60 80 90 110 

Units sold  110 150 230 230 300 360   

 

QUESTION FOUR (20 MARKS) 

a) A small town has only three banks B1, B2 and B3.  The three banks have a combined client 

base of 21000 customers.  Each customer has only one savings account in any one of the banks.  

However, customers keep shifting their accounts from and bank to another.  The table below 

show the movement of the customers account in the 1st month. 

    TO 

   B1 B2 B3 

  B1 4800 600 600 

FROM B2 1200 8400 1800 

  B3 300 900 2400 

At the start of the first month, B1 had 6000 accounts, B2 had 12000 accounts and B3 had 3000 

accounts. 

 

REQUIRED: 

(i) Construct the probability transition matrix that describes the problem at hand. (4 marks) 


