
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 3 December 2003

1 Time allowed: 3 hours.

2 Answer any FOUR questions.

3 All questions carry 25 marks. Marks for subdivisions of questions are
shown in brackets.

4 No books, dictionaries, notes or any other written materials are
allowed in this examination.

5 Calculators are allowed providing they are not programmable and
cannot store or recall information. Electronic dictionaries and
personal organisers are NOT allowed. All workings should be shown.

6 Candidates who break ABE regulations, or commit any misconduct, will
be disqualified from the examinations.

7 A Formulae sheet and tables for the Normal and Chi-Squared
distributions are provided on pages 10-13.
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Answer any FOUR questions

Q1 (a) What conditions must be satisfied in order for the
Poisson distribution to be applied? (5 marks)

(b) Suppose that the probability that a machine will produce
defective items is 0.01. If 500 items are produced in a
week:

(i) Use the binomial distribution to calculate the
probability that more than two will be defective. 

(ii) Now use the Poisson distribution to estimate the
probability that more than two of the 500 items will
be defective and compare your answer with the
probability you calculated in part (i). (10 marks)

(c) The number of accidents per day in a factory follows a
Poisson distribution with a mean of 2.

(i) Find the probabilities that 0, 1, 2, 3, 4 accidents will
occur on a particular day. (5 marks)

(ii) Assuming that there are 365 days in a year, what is
the expected number of days in a one-year period on
which 4 or more accidents will occur? (5 marks)

(Total 25 marks)



Q2 (a) Distinguish between a ‘price index’ and a ‘quantity
index’. (5 marks)

(b) The following table shows the average weekly earnings,
weekly unemployment benefit and the retail price index
(RPI) for a particular country for the period 1999-2002:

Year Average weekly Average unemployment RPI
earnings (£) benefit (£) (1999 = 100)

1999 400 52 100
2000 426 53 103
2001 455 55 106
2002 489 56 110

(i) Use the RPI to deflate the average weekly earnings
and average unemployment benefit series (to convert
them to real terms). (5 marks)

(ii) Convert your ‘real average weekly earnings’ and ‘real
average unemployment benefit’ figures to index
numbers, using 1999 as the base year. (5 marks)

(iii) Use your results to part (ii), to comment on any
trends in earnings and unemployment benefits. (5 marks)

(iv) Do you think that the RPI is the most suitable index
for deflating the unemployment benefit series?
Explain your answer. (5 marks)

(Total 25 marks)



Q3 The following sets of data represent the distributions of
annual salaries of 50 males and 30 females who all perform
similar jobs in a particular industry.

Salary Range (£000) Males Females

20 but under 22 0 4
22 but under 24 4 4
24 but under 26 14 14
26 but under 28 20 8
28 but under 30 10 0
30 but under 32 2 0

(a) Calculate the mean and standard deviation for both
distributions and comment on your results. (15 marks)

(b) Use your results from (a) to test the hypothesis that
average annual salaries of males and females are the
same in this industry. State the null and alternative
hypotheses, identify the critical region (using a 5% level
of significance), calculate the test statistic and draw an
appropriate conclusion. (10 marks)

(Total 25 marks)



Q4 (a) Discuss the importance of the normal distribution in
hypothesis testing. (5 marks)

(b) A firm has invoices which follow a normal distribution
with a mean of £209 and a standard deviation of £15.

(i) What percentage of invoices will be over £200?
(ii) What percentage of invoices will be below £220?
(iii) Above what amount will 90% of the invoices lie? (5 marks)

(c) In a survey of 1,000 households, 35% expressed their
approval of a new product. Construct a 99% confidence
interval for the population percentage. (5 marks)

(d) A bank manager wishes to test the hypothesis that 
50% of the bank’s loans are made to customers who
reside in the city where the bank is located. A researcher
selects a random sample of 250 of the bank’s borrowers
(customers) and finds that 43% of them reside in the
city. 
If a 5% significance level is used, should the bank
manager’s hypothesis be rejected?
[Suggestion: State the null and alternative hypotheses,
identify the critical region, calculate the test statistic and
draw an appropriate conclusion.] (10 marks)

(Total 25 marks)  



Q5 (a) ‘Correlation does not necessarily imply causation.’
Explain this statement (5 marks)

(b) The following data represent the average class sizes and
the percentages of students passing an end-of-term
examination in ten schools.

Average Class Size Pass Rate (%)

10 80
15 60
30 50
12 80
25 50
24 50
15 70
60 70
28 40
12 80

(i) Plot Average Class Size and Pass Rate on a scatter
diagram and comment on the possible relationship
between the two variables. (5 marks)

(ii) Calculate the Pearson correlation coefficient between
the two variables and comment on the result. (5 marks) 

(iii) It is suggested that the point at (60,70) is an
‘outlier’. Do you think that it should be removed
from the sample? Explain your answer. (5 marks)

(iv) Remove the point at (60,70) from the sample and re-
calculate the Pearson correlation coefficient.
Comment on the result. (5 marks)

(Total 25 marks)



Q6 In a competitive market, the supply function for a particular
good is given by the equation:

P =  20  +  3Q
S

where P is the price of the good (in £ per unit) and Q
S

is the
quantity supplied per time period. The demand function is
given by the equation:

P =  100  –  2Q
D

where Q
D

is the quantity demanded per time period.

(a) Plot the supply and demand lines on the same graph. (5 marks)

(b) Calculate the surplus (i.e. excess supply) or shortage
(excess demand) that would result:

(i) if the price were set at £80
(ii) if the price were set at £40. (5 marks)

(c) Calculate the equilibrium price and quantity. (5 marks)

(d) Suppose now that the government imposes a unit tax of
£5 (so that firms now require an extra £5 per unit to
supply any given quantity). What will happen to:

(i) the equilibrium price and quantity?
(ii) total gross consumer spending on the good? (10 marks)

(Total 25 marks)



Q7 The numbers claiming unemployment benefit in a region of a
country are shown quarterly over three years in the following
table.

Year Quarter Benefit Claimants
(000s)

1999 1 24
2 10
3 12
4 40

2000 1 36
2 24
3 30
4 50

2001 1 42
2 30
3 32
4 70

(a) Plot the data on a graph and draw by hand a linear trend
on the same graph. (5 marks)

(b) Estimate the equation of the trend line you drew in 
part (a). (5 marks)

(c) Calculate a linear regression trend for this data, using 
t = 1, 2, . . 12  as the independent variable. Compare
your result with the equation you estimated in part (b). (5 marks)

(d) Using the additive model and the linear regression trend
estimated in part (c), estimate the seasonal variation in
each quarter (to the nearest whole number). (5 marks)

(e) Use your results from part (d) to seasonally adjust the
region’s quarterly unemployment data for 1999-2001. (5 marks)

(Total 25 marks)



Q8 (a) A sports club is proposing to upgrade some of its
facilities. The management wishes to conduct a
questionnaire survey to find out which of the sports
offered by the club are most popular with the club’s
members. Discuss how such a survey could be designed. 
[Suggestion: Include a discussion of possible sampling
methods and a brief outline of a suitable questionnaire.] (10 marks)

(b) It is thought that the ages of the club’s members may be
related to their preferred sports. To investigate this, the
following table was constructed:

Preferred sports

Age Swimming Badminton Squash

Under 20 20 20 10
20 and under 40 10 30 20
Over 40 10 10 30

(i) Find the row and column totals, and calculate the
expected frequencies in each cell of the table, on the
assumption of independence. (5 marks)

(ii) Calculate the χ2 statistic to test the hypothesis that
age and preferred sport are independent. Use a 5%
level of significance and state your conclusions
carefully. (10 marks)

(Total 25 marks)




