
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 4 June 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 Calculators are allowed, providing they are not programmable and cannot
store or recall information. All workings should be shown.

5 No books, dictionaries, papers or any other written materials are
allowed in this examination.

6 Candidates who break ABE regulations, or commit any malpractice, 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
binomial distribution to be applied? (5 marks)

(b) Suppose that weather records for a city indicate that the
proportion of wet days over the last ten years has been
60 per cent. What is the probability that next week the
city will have five or more wet days? (5 marks)

(c) The mean number of blemishes per painted panel is two.
Use the Poisson distribution to find the probability that
any given panel will contain three or more blemishes. (5 marks)

(d) Weights of biscuits in a packet may be modelled by a
normal distribution with a mean of 302 g and a standard
deviation of 2 g.

(i) What proportion of packets will weigh less than 
300 g? (5 marks)

(ii) What proportion will weigh more than 305 g? (5 marks)
(Total 25 marks)
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Q2 (a) Explain why the Laspeyres price index tends to
overweight goods whose prices have increased, while the
Paasche price index tends to overweight goods whose
prices have gone down. (5 marks)

(b) The following table shows fruit prices and the quantities
consumed by the average household in 1998 and 2002:

Prices Quantities
Fruits 1998 2002 1998 2002
Bananas (kg) 50 60 100 100
Grapefruit (each) 30 25 50 70
Apples (kg) 60 62 110 120
Strawberries (basket) 85 95 10 11

(i) Calculate a simple (unweighted) aggregate price
index for these fruits in 2002, using 1998 as the
base year. (5 marks)

(ii) Calculate an (unweighted) ‘arithmetic mean of
relatives’ price index for 2002, using 1998 as the
base year. (5 marks)

(iii) Fisher’s ‘ideal index’ is the geometric mean of the
Laspeyres and Paasche indexes. Calculate Fisher’s
‘ideal’ price index for 2002, using 1998 as the base
year. (10 marks)

(Total 25 marks)
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Q3 The following sets of data represent the distributions of
house prices in the north-east and south-west of a country.
Random samples of 100 houses were selected in each region.

Number of Number of
Price Range (£000) Houses in NE Houses in SW
80 but under 100 5 3
100 but under 120 9 5
120 but under 140 20 6
140 but under 160 35 18
160 but under 180 10 30
180 but under 200 9 23
200 but under 220 8 10
220 but under 240 4 5

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

(b) You are asked to use your results to test the hypothesis
that average house prices are the same in the two
regions. 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)
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Q4 (a) Explain the difference between a one-tailed and two-
tailed hypothesis test. (5 marks)

(b) In a study of student debt, 125 undergraduate students
selected at random were found to have average debts
amounting to £7,500 per student, with a standard
deviation of £1,200.

(i) Define the ‘standard error of the mean’ and calculate
it for this sample. (5 marks)

(ii) Find 95% and 99% confidence intervals for the mean
amount of student debt. (5 marks)

(iii) You are asked to test the claim made by a students’
union that the average amount of student debt is in
excess of £8,000. State the null and alternative
hypotheses, identify the critical region (using a 10%
level of significance), calculate the test statistic and
draw an appropriate conclusion. (10 marks)

(Total 25 marks)
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Q5 (a) Write a brief interpretation of the following values for the
Pearson correlation coefficient between two variables, 
x and y:

(i) 0.1
(ii) –0.9
(iii) –0.3 (5 marks)

(b) A building company wishes to investigate the degree of
correlation between the number of rooms in new houses
and their selling prices. A sample of ten new houses was
selected at random and the results are shown below: 

Number of rooms Selling price (£000)
4 100
6 125
5 105
9 160
4 105
3 100
6 140
9 150
4 110
6 130

(i) Plot the Selling Price and the Number of Rooms on a
scatter diagram and comment on the possible
relationship between the two variables. (5 marks)

(ii) Find the Pearson correlation coefficient between
Number of rooms and Selling price and comment on
the result. (5 marks)

(iii) Calculate the coefficient of determination and
comment on the result. (5 marks)

(iv) When might the Pearson correlation coefficient be
unreliable as a measure of the degree of association
between two variables? (5 marks)

(Total 25 marks)
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Q6 (a) Discuss the importance of break-even analysis in
business decision making. (5 marks)

(b) A restaurant serves meals at an average price of £12.
The variable cost of each meal is £8 and the fixed costs
of running the restaurant amount to £400 per day. 

(i) If the restaurant sold 150 meals per day, what daily
profit would the restaurant make? (5 marks)

(ii) How many meals should the restaurant aim to serve
each day in order to break even? (5 marks)

(iii) If the restaurant were making a loss of £200 per
day, what increase in the number of meals served
would be required to break even? (5 marks)

(c) A manufacturing firm has a choice of two machines.
Machine A costs £2,000 per year plus £0.1 for every unit
produced. Machine B costs £1,000 per year plus £0.2 for
every unit produced. If each machine produces the same
output level, at what output does the total cost of
operating machine A become equal to the total cost of
operating machine B? (5 marks)

(Total 25 marks)
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Q7 The average number of telephone calls per hour received by
the claims department of an insurance company have been
recorded quarterly over a three-year period. The results are
shown below:

Year Quarter Average number
of calls

1999 1 30
2 25
3 20
4 42

2000 1 40
2 30
3 25
4 40

2001 1 45
2 35
3 30
4 50

(a) Calculate a linear regression trend for this data. (5 marks)

(b) Plot the data on a graph, together with the linear trend. (5 marks)

(c) Using the additive model, estimate the seasonal variation
in each quarter. (5 marks)

(d) Forecast the average number of hourly calls for the four
quarters in 2002. (5 marks)

(e) Comment on the likely accuracy of your forecasts. (5 marks)
(Total 25 marks)
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Q8 (a) The age distribution of a random sample of 150 of a
bank’s customers is shown below, together with the
percentage age distribution of the population as a whole:

Age group Number of Population
customers percentage

Under 30 45 44%
30 and under 60 75 36%
Over 60 30 20%

You are asked to test the null hypothesis that the age
distribution of the bank’s customers and the population
age distribution are the same.

(i) Calculate the expected number of customers in each
age group on the assumption that the null
hypothesis is true. (2 marks)

(ii) Calculate the chi-squared (χ2) statistic, compare it
with the critical value (at a 5% level of significance)
and draw an appropriate conclusion. (5 marks)

(b) It is thought that the age distribution of the bank’s
customers may be related to the average size of their
current account balances. To investigate this, the
following table was constructed:

Average balance of current accounts
Age Less than £2,000 £2,000 and over
Under 30 40 5
30 and under 60 45 30
Over 60 10 20

(i) Find the row and column totals, and calculate the
expected frequencies in each cell of the table, on the
assumption of independence. (8 marks)

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

(Total 25 marks)
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