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INSTRUCTIONS TO CANDIDATES

1. Time allowed: 3 hours 15 minutes.

The first 15 minutes of this examination have been designated 
for reading time.  You may not start to write your answer during 
this time.

2. Attempt three questions in Section A and two questions in Section 
B

3. Section A has four questions and only three are to be attempted. 
Each question carries 20 marks.

4. Section B has  three questions and only two are to be attempted. 
Each question carries 20 marks

5. Formulae and tables are provided on pages 7 and 8.
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6. Please  read  further  instructions  on  the  answer  booklet,  before 
attempting any question.
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SECTION A
Question 1

(a) Define the terms:
(i) Mean deviation. (2 marks)
(ii
)

Standard deviation. (2 marks)

(ii
i)

A semi quartile deviation. (2 marks)

(b) “The standard deviation is  the ‘natural  partner’  to  the mean”. 
Explain this statement.

(3 marks)
(c)Mpuma Ltd. made the following sales in the month of March 2010 by 

different salesmen in different localities.
Number of sales 0  -  6 7  -  12 14  -  20 21  -  27
Number of salesmen 2 6 8 13

Required:

Calculate the:
(i) mean sales. (3 marks)
(ii) standard deviation. (4 marks)
(iii) coefficient of variation. (2 marks)

(d) Give the importance of coefficient of variation in statistics.
(2 marks)

(Total 20 marks)
Question 2

(a) Using scatter diagrams, explain the term ‘correlation’.
(3 marks)

(b) The following data shows the relatonship between variables x and 
y:

x 8 10 9 4 9 11 12
y 30 42 32 18 30 43 45

(i) Calculate the Spearman’s rank correlation coefficient.
(6 marks)

(ii) Interpret your result in (b) (i) above).
(2 marks)

(c)The following data shows the total cost (£) against output of items 
from a factory during the first five weeks:

Output (000) items (x) 3 15 9 24 5
Cost (£) (y) 26 49 19 67 27
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Required:

(i) Find the least squares regression line of y on x.
(7 marks)

(ii) Use the line in (c) (i) above to estimate the value of x when 
y =50.

(2 marks)
(Total 20 marks)

Question 3

(a) Probability  theory  tries  to  predict  the likelihood of  a particular 
outcome occurring out of a large sample of events.

Required:

Explain  the  meaning  of  the  above  statement  using  different 
definitions.

(5 marks)
(b) The time taken to deliver items of a particular type of goods from 

warehouse B to warehouse C is known to be normally distributed 
with a mean of 5 hours and standard deviation of 2 hours.  

Required:

Calculate  the  probability  that  the  time  taken  to  deliver  items 
randomly selected will take:
(i) less than 6 hours. (3 marks)
(ii
)

less than 3 hours. (3 marks)

(iii
)

between 3 and 6 hours. (3 marks)

(c) The demand for MAT Ltd’s product is dependent on price.  The 
price function is given by P = 2x2 – 135x + 2700 where x is the 
quantity sold and revenue is in shillings.

Required:

(i) Use differential calculus to find the sales volume at which 
revenue is maximized.

(ii) Hence, find the maximum revenue.
(6 marks)

 (Total 20 marks)
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Question 4

(a) Explain  why  ‘index  numbers’  and  ‘time  series’  are  called 
economic barometers.

(4 marks)
(b) What is an index number?

(2 marks)
(c) The prices of matooke and rice during January 2006 and January 

2008 were as follows:

2006 2008
Item Quantit

y
(kg)

Price per 
unit

Shs ‘000’

Quantit
y

(kg)

Price per 
unit

Shs ‘000’
Matook
e

1000 2,000 1,500 3,000

Rice 3000 800 2,000 1,600
Beans 6000 400 8,000 200

Required:

(i) Taking 2006 as the base year, calculate the price index in 
2008 using:

• Las Peyre index. (4 marks)
• Paasche index. (4 marks)

(ii) Calculate  quantity  index  using  Paasche 
index.

(3 marks)

(iii) Give three limitations of index numbers. (3 marks)
 (Total 20 marks)

SECTION B
Question 5

(a) Explain the term ‘skeweness of a grouped frequency distribution’.
(3 marks)

(b) The  cost  of  production  at  Nkuku’s  production  department  in 
January 2010 was as follows:

Departmen
ts 

A B
Direct materials (Shs million) 0.8 1.2
Direct labour (Shs million) 0.6 0.9
Production  overhead  (Shs 
million)

1.6 0.6

Required:
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(i) Draw a percentage component bar chart for the data.
(5 marks)

(ii) What are the three advantages of using the chart in (a) (i) 
above in presenting data?

(3 marks)
(c)A company has an old machine which produces 40% of the total 

output but 20 units out of every 80 are defective.  The company 
has purchased a new machine that produces 60% of the total 
output but 4 out of every 80 units are defective.

Required:

(i) Draw a probability tree to represent this information.
(6 marks)

(ii) Find the probability of a defective unit being got from the 
new machine.

(3 marks)
(Total 20 marks)

Question 6

(a) (i) Define the term ‘network analysis’.
(2 marks)

(ii) Outline four major steps a systems analyst considers when 
designing computer programmes in network analysis.

(4 marks)
(b) The  following  linear  inequalities  were  provided  by  a  cost 

accountant.  They relate to constraints he met while planning for 
manufacturing products X and Y during February 2009.

X and Y relate to  number of  units  of  type X and Y relates to 
number of units of type of Y.  

Labour constraints: 2x + y ≤120
Material constraints: x + 2y ≤140
Testing: 1.5x +2y ≥120
Sales: x ≥ 20
Non-negativity: y ≥ 0, x≥0
The contribution function is (12x + 9y).

Required:

(i) Using the graphical  method, find the production mix that 
maximizes contribution.

(7 marks)
(ii) Find the maximum contribution.

(3 marks)
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(iii) State four limitations of the linear programmimg model.
(4 marks)

 (Total 20 marks)

10 December 2010 Turn over7



Quantitative Techniques – Paper 5

Question 7

(a) When  the  price  is  Shs  110  the  demand  for  a  product  in  the 
accounting period is 30 units.  If the price is reduced to Shs 50 
the demand increases by 20 units.

Required:

Assuming  linearity,  find  the  relationship  between  price  and 
demand.

(3 marks)
(b) (i) State the four components of a time series?

(2 marks)
(ii) Describe  four factors that need to be considered when 

forecasting sales.
(4 marks)

(c)(i) Explain the term ‘hypothesis testing’.
(2 marks)

(ii) Describe the three steps followed in hypothesis testing.
(3 marks)

(d) Nitia Ltd is introducing a new HIV vaccine which requires testing 
at a cost of Shs 20 million.  The diagram below illustrates the 
decisions taken:  

0.2 +600
High

Market   T 0.5 +300
R Medium

Positive 0.3 - 400
0.8 Low

Q Abandon
Test        S +80

P      -20      0.2 Market -400

Negative Abandon +90

+30
Abandon

Required:

Study the decision tree and evaluate the expected values of each 
unit course and give your conclusion.

(6 marks)
(Total 20 marks)
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FORMURLAE

1 Step deviation method i
N
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Σ−Σ=

Where d = 
i

AX −
, and ‘i' is the common factor

2 Coefficient of variation (C.V) C.V = 100
X

×σ

3 Spearman’s rank correlation coefficient 
nn

d6
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3

2

s −
Σ−=

Where rs = Spearman’s Rank correlation Coefficient
n= Number of observations
d = the difference of ranks between paired items in the two 

series.

4  The formula to obtain b and a are:
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Where X ix the independent variable
Y is the dependent variable
n is the number of items in the sample.

5 Laspeyres price index  ( )100
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6 Paasche price index ( )100
qp

qp
p

t0

tt

∑
∑=

7. Standard normal distribution δ
µ−= xz  
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