
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 26 May 2004

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 10-14.
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Answer any FOUR questions

Q1 (a) Describe three characteristics of the standard normal
distribution. (5 marks)

(b) Suppose that the variable X is normally distributed with
a mean of 50 and a standard deviation of 5.

(i) What proportion of X-values lie between 40 and 65? (5 marks)

(ii) Above what value do 25 per cent of X-values lie? (5 marks)

(c) Packets of biscuits are labelled as weighing 300 grams,
but actual weights may be modelled by a normal
distribution with a mean of 297 grams and a standard
deviation of 2 grams.

(i) What proportion of packets will weigh more than
300 grams? (5 marks)

(ii) What proportion of packets will weigh less than 292
grams? (5 marks)

(Total 25 marks)
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Q2 (a) Change the base of the following index from year 1 to
year 3:

Year Index 
1 100
2 115
3 120
4 126
5 140 (5 marks)

(b) The following table shows the average weekly earnings of
three groups of workers and the number of workers in
each group in the two years 2001 and 2002:

(i) Construct a simple aggregate index of weekly
earnings for 2002, using 2001 as the base year. (5 marks)

(ii) Construct a Laspeyres index of weekly earnings for
2002, using 2001 as the base year. (5 marks)

(iii) Construct a Paasche index of weekly earnings for
2002, using 2001 as the base year. (5 marks)

(iv) Construct a Paasche index of weekly earnings for
2001, using 2002 as the base year. (5 marks)

(Total 25 marks)
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Year 2001 2002

Groups Average Number Average Number
weekly of weekly of

earnings workers earnings workers
(£) (£)

Managerial 426 40 490 50
Skilled 325 80 330 80
Semi-skilled 200 96 205 90



Q3 The following set of data represents the distribution of
annual salaries of a random sample of 100 managers in a
large multinational company:

Salary Range (£000) Managers

20 but under 25 4
25 but under 30 8
30 but under 35 24
35 but under 40 40
40 but under 45 20
45 but under 50 4

(a) Calculate the mean, median and standard deviation for
this distribution and comment on your results. (10 marks)

(b) Calculate a measure of skewness and comment on the
result. (5 marks)

(c) The company chairman claims that managers in the
company earn an average annual salary in excess of
£36,000. Use your results to test the chairman’s claim.
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) A company claims that only 1 per cent of its products
are faulty. If you took a random sample of 500 products
and found that 7 were faulty, would you reject the
company’s claim? Give reasons for your answer and
show any appropriate workings. (5 marks)

(b) In a survey of 1,000 households in England, 35 per cent
expressed their approval of a new product. In a similar
survey of 800 households in Scotland, only 30 per cent
expressed their approval. Is the difference between the
two survey results statistically significant at the 5 per
cent level?

State the null and alternative hypotheses, identify the
critical region, calculate the test statistic and draw an
appropriate conclusion. (10 marks)

(c) The average annual mooring fee at a sample of 36 sailing
clubs along the south coast of a country is £450 with a
variance of £900. The average annual mooring fee at a
sample of 42 sailing clubs along the north-east coast is
£390 with a variance of £625. Using a 1 per cent
significance level, test the null hypothesis that sailing
club mooring fees are the same in both regions.

State the null and alternative hypotheses, identify the
critical region, calculate the test statistic and draw an
appropriate conclusion. (10 marks)

(Total 25 marks)
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Q5 (a) Calculate Spearman’s rank correlation coefficient for the
following ordinal data:

x 1     2     3     4     5     6  
y 2     3     1     5     6     4 (5 marks)

(b) To investigate the relationship between annual
expenditure on food and annual household disposable
income, a sample of 1,000 households was taken and
the following sums were calculated from the sample
data:

∑x = 28,130
∑x 2 = 830,580
∑y = 23,450
∑y2 = 560,536
∑x y = 676,871

where y represents annual expenditure on food (in £000)
and x represents annual household disposable income
(in £000).

(i) Use this sample information to calculate the mean
and standard deviation of x and y. (5 marks)

(ii) Taking annual expenditure on food as the dependent
variable and household disposable income as the
independent variable, calculate the equation of the
least-squares regression line. (5 marks)

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

(iv) Predict the food expenditure of a household with an
annual disposable income equal to £20,000.
Comment on the likely accuracy of your prediction. (5 marks)

(Total 25 marks)
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Q6 (a) A firm that produces a single product has fixed costs of
£20,000 per month and a variable cost of £12 per unit. It
sells its product at a price of £22 per unit, regardless of
the number of units sold.

(i) Find the break-even level of monthly output. (5 marks)

(ii) At what monthly output would the firm make a
profit of £10,000? (5 marks)

(iii) How much profit (or loss) would the firm make if it
produced and sold 800 units per month? (5 marks)

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

P  =  10  +  4Q
S

where P is the price of the good (in £ per unit) and QS is
the quantity supplied per time period. The demand
function is given by the equation:

P  =  220 – 3Q
D

where Q
D

is the quantity demanded per time period.

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

(ii) Suppose now that the government imposes a unit
tax of £10 (so that firms now require an extra £10
per unit to supply any given quantity). Find the new
equilibrium price and quantity. (5 marks)

(Total 25 marks)
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Q7 (a) In identifying the components of a time series, explain
the difference between the additive and multiplicative
models. (5 marks)

(b) The numbers of visitors to a leisure centre are shown
quarterly over three years in the following table:

Year Quarter Visitors
(000s)

2001 1 2.4
2 2.2
3 3.6
4 1.0

2002 1 3.6
2 2.8
3 4.0
4 1.4

2003 1 4.2
2 3.0
3 4.8
4 2.0

(i) Calculate a centred four-point moving average trend. (5 marks)

(ii) Using the additive model and the trend estimated in
part (i) above, estimate the seasonal variation in
each quarter (to one decimal place). (5 marks)

(iii) Use your results to forecast the number of visitors in
each of the four quarters of 2004. Comment on the
likely accuracy of your forecasts. (10 marks)

(Total 25 marks)
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Q8 (a) Define a ‘simple random sample’ and explain how a
random sample might be selected in practice. (5 marks)

(b) With reference to a questionnaire survey, explain the
term ‘non-response bias’. (5 marks)

(c) Suppose that a random sample of 100 students is
selected to estimate the average amount of student debt.
The sample mean is £4,500 with a standard deviation of
£2,500.

(i) Calculate a 95 per cent confidence interval for the
mean. (5 marks)

(ii) What sample size would be required to estimate the
mean to within ± £200 with a 95 per cent confidence
interval? (5 marks)

(iii) What sample size would be required to estimate the
mean to within ± £200 with a 99 per cent confidence
interval? (5 marks)

(Total 25 marks)
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