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INSTRUCTIONS: Answer question one and any other two questions.              
 
QUESTION ONE – (30 MARKS) 
 

(a) (i) State two main purposes of input – output analysis.   (2 Marks) 

(ii) An economy consists of two sectors P and Q.  Given below are the inputs and outputs 

from the two sectors.  

 To 

From P Q Demand Total  

P 80 120 200 400 

Q 160 100 250 510 

  

Find the technical coefficient matrix.      (2 Marks) 

(b) Define the following terms as used in Markov process.   

(i) Transition matrix.       (2 Marks) 

(ii)  Absorbing state.       (2 Marks) 

(c) The total revenue obtained (in Kshs.  000s) from selling x hundred items in a particular 

day is given by R, which is a function of variable x. Given that x
dx

dR
420−= . 
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(i) Determine the total revenue, R.     (2 Marks) 

(ii)  Find the number of items sold in one day that will maximize the total revenue and 

evaluate this total revenue.      (4 Marks) 

(d) A manager wants an estimate of sales of salesmen in his company.  A random sample of 

100 out of 500 salesmen is selected and average sales are found to be Sh.75,000.  If a 

sample standard deviation is Sh.15,000 then find out the population mean at 99% level of 

confidence.    (5 Marks) 

(e) Two managers are asked to rank a group of employees in order of potential for eventually 

becoming top managers.  The rankings are as follows: 

Employee Ranking by Manager I Ranking by manager II 

P 10 9 

Q 2 4 

R 1 2 

S 4 3 

T 3 1 

U 6 5 

V 5 6 

W 8 8 

X 7 7 

Y 9 10 

Compute the coefficient of rank correlation and comment on the value.  

         (5 Marks) 

(f) (i) What is a time series.       (1 Mark) 

(ii) State the main components of time series.    (2 Marks) 

(g) Solve the equations below by using matrix algebra 

9363

13985

=+
=+

yx

yx
         (3 Marks) 

 

 

 

 



3 

 

QUESTION TWO – (20 MARKS) 

(a) There are three industries in an economy.  Their input –output (technical coefficient 

matrix) is given below.       

















=
1.03.01.0

5.00.02.0

2.04.03.0

A  

(i) Find �� − ��, where I is the identity matrix.    (2 Marks) 

(ii)  Find ��. −����, i.e is the inverse of �� − ��.    (8 Marks) 

(iii)If the final demand is given by the matrix 	1004050 �, calculate the final output 

matrix.         (2 Marks) 

(b) Suppose there are two market products of brands A and B respectively.  Let the initial 

market share breakdown for each brand be 50% and let the market be of a fixed size.  

You are provided with the following transition matrix, which may be presumed to be 

stable 

 To 

From  A B 

A 0.9 0.1 

B 0.5 0.5 

(i) Interpret the values 0.5 along the A column and 0.1 along the A row of the 

transition matrix.       (2 Marks) 

(ii)  Determine their market shares in the steady-state (long-run equilibrium).  

         (6 Marks) 

 

QUESTION THREE – (20 MARKS) 

(a) A manufacturer knows that if x (hundred) products are demanded in a particular week, 

the total cost function (in thousands Kshs) is 14 + 3� and the total revenue function (in 

thousands kshs) is 19� − 2��. 

(i) Derive the total profit function, ����.     (3 Marks) 

(ii)  Calculate the level of demand that maximizes profit (that is, maximum profit 

point).         (5 Marks) 
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(iii)Calculate the amount of profit obtained.    (2 Marks) 

(b) The probability that a contractor will get a plumbing contract is 
�
� and an electric contract 

is 
�
�.  If the probability of getting at least one contract is 

�
�, what is the probability that he 

will get both?         (5 Marks) 

(c) The mean lifetime of a sample of 100 light tubes produced by a company is found to be 

1,570 hours with standard deviation of 80 hours.  Test the hypothesis that the mean life 

time of the tubes produced by the company is 1,600 hours.   (5 Marks) 

 

QUESTION FOUR – (20 MARKS) 

(a) To assess the significance of possible variation in performance in certain test between the 

schools of a city, a common test was given to a number of students taken at random from 

std 7 class of each of the four schools concerned.  The results are given below.  Make an 

analysis of variance of data.       (10 Marks) 

 Schools 

A B C D 

8 12 18 13 

10 11 12 9 

12 9 16 12 

8 14 6 16 

7 4 8 15 

 

(b) In the following table are recorded data showing the test scores made by salesmen on an 

intelligence test and their weekly sales. 

Salesman A B C D E F G H I J 

Test 

score 

4 7 5 6 8 5 9 4 6 6 

Sales 

(‘000’sh) 

2.5 6 4 5 4 2.5 5.5 3 4.5 3 
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(i) Calculate the regression line of sales on test scores (Hint: Let sales be denoted by 

y and test scores by x).      (8 Marks) 

(ii)  Hence, use the regression line to estimate the probable weekly sales volume if a 

salesman makes a score of 10.     (2 Marks) 

 

QUESTION FIVE – (20 MARKS) 

 

(a) Purity fashion makes ladies trousers at two locations.  They have an order to make ladies 

jeans trousers as shown in the matrix below. 

     Pencil    Hipstar   Tight 

��ℎ�  �!"#          �$%&'�#�() �#"( * 600 1000 12001400 700 1100-  

 

 
The amount and type of material in m3 required to make each type of trouser is 

represented by the 3 x 3  matrix below 

    Jean fabric Cotton     Thread 

."$/�)0��'�(#1�2ℎ� 31.5            0.3       102.5            0.35      53.0           0.25      20 4  
 

Find the amount of each type of material required each plant.  (7 Marks) 

 

(b) 15% of what electricity company produces is consumed internally and 5% is used to pay 

for steel.  40% of what steel company produces is used to pay electricity and 10% used 

internally. 

(i) Find the technology co-efficient matrix.    (2 Marks) 

(ii)  Find the internal consumption for each company if the electricity company 

produces 90 million worth of electricity and steel company produces 70 million 

worth of steel.        (3 Marks) 

(iii)How much electricity and steel must be produced to have 50 million worth of 

electricity and 40 million of steel available for consumer use. (4 Marks) 
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(c) From post experience it is known that a machine is set up correctly on 90% of occasions 

If the machine is set-up correctly then the conditional probability of a good item is 95% 

but if the machine is not set-up correctly then the conditional probability of a good item is 

30%. 

On a particular day the machine is set-up correctly and the first item produced is found to 

be good.  What is the probability that the machine is set up correctly? (4 Marks)  


