
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 27 November 2002

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 a table of areas in the right-hand tail of the Normal
distribution are provided on pages 12, 13 and 14.
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Answer any FOUR questions

Q1 (a) If ten per cent of the items produced by a manufacturer
are defective, use the binomial distribution to find the
probability that in a sample of five items: 

(i) exactly two items will be defective

(ii) no more than two items will be defective. (5 marks)

(b) Describe three properties of the standard normal
distribution. (6 marks)

(c) The life of an aircraft component is normally distributed
with a mean of 2,000 hours and a standard deviation of
20 hours. Find the probability that a randomly selected
component will last:

(i) more than 2,020 hours

(ii) less than 1,950 hours

(iii) between 1,990 and 2,010 hours. (10 marks)

(d) If 20.9 per cent of the aircraft components in part (c) last
for less than x hours, find the value of x. (4 marks)

(Total 25 marks)
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Q2 The distances travelled to work (in km) by 30 employees of a
company are as follows:

9 2 15 5 8 10
10 20 5 15 9 8
10 15 5 10 8 1
10 10 9 12 7 10
11 10 20 25 10 7

(a) Find the arithmetic mean, median and mode.
[You are not required to form a frequency distribution] (5 marks)

(b) Calculate the standard deviation. (5 marks)

(c) Calculate the 95 and 99 per cent confidence intervals for
the population mean. (8 marks)

(d) Test the claim made by a trade union that the company’s
employees have on average 12 km to travel to work. (7 marks)

(Total 25 marks)
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Q3 (a) A researcher believes that the productivity of a
company’s employees may be correlated with their ages.
A productivity index and the ages of ten employees
selected at random are shown below: 

Productivity: 125 100 95 120 105 90 100 110 100 90
Age: 35 24 18 40 25 19 30 38 25 22

Find the Pearson correlation coefficient between
Productivity and Age and comment on the result. (10 marks)

(b) Two independent electrical engineering firms (X and Y)
were commissioned to test the safety of ten imported
electrical products. The firms used different testing
procedures to rank the products in order of safety (where
1 = safest, 10 = least safe). The results were as follows:

Product Firm X Firm Y

A 2 3
B 5 7
C 3.5 4
D 1 1
E 10 8
F 3.5 5
G 9 9.5
H 6 9.5
I 7 6
J 8 2

Calculate Spearman’s rank correlation coefficient
between the two firms’ safety rankings and interpret the
result. (10 marks)

(c) Comment on the usefulness of correlation coefficients in
investigating the relationship between variables. (5 marks)

(Total 25 marks)
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Q4 (a) Use the following set of data to calculate the equation of
the least-squares regression line of y on x :

y x

12 10
16 12
17 14
17 16
16 18
19 20
19 22
22 24
18 26
21 28 (10 marks)

(b) Consider the following output from a multiple regression
of the annual income levels (in £000) of a random
sample of a company’s employees (INC) on the following
two independent variables: number of years of post 16
education (EDU) and the number of years in their
present position (YEARS).

INC =  5.2  + 1.73 EDU  + 1.13 YEARS
INC = (1.8) (3.7) (4.2)

(t-values in brackets)

Adjusted R2 =   0.68
Sample size   =  120

Interpret these results carefully and comment on the
usefulness of this regression. (15 marks)

(Total 25 marks)
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Q5 (a) Distinguish between the long-run trend and cyclical
variation in time-series data. (5 marks)

(b) The number of customers visiting a department store
each quarter for four years is shown below:

Year Quarter Customers (000s)

1998 1 80
2 95
3 85
4 150

1999 1 75
2 90
3 85
4 120

2000 1 65
2 80
3 80
4 100

2001 1 65
2 80
3 75
4 95

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

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

(iii) Forecast the number of customers in each quarter of
the year 2002. (5 marks)

(iv) Comment on the likely accuracy of your forecasts. (5 marks)
(Total 25 marks)
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Q6 (a) A company has two regional head offices, in Manchester
and Glasgow. Workers in the Glasgow office claim that
they are paid less than the workers in the Manchester
office. To test this claim, a researcher takes random
samples of 100 workers from each office. The following
set of data is collected: 

Manchester Glasgow

Sample size: 100 100
Mean salary: £27,000 £25,000
Standard deviation: £2,000 £2,100

At the 5% level of significance, test the claim that the
Glasgow workers are paid lower salaries on average. (15 marks)

(b) In a randomly selected sample of 100 of a company’s
invoices, 15 are found to contain errors.  You are asked
to test the claim made by the company’s auditor that
90% of the company’s invoices are error-free. (10 marks)

(Total 25 marks)
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Q7 A survey of 1,000 fund managers was conducted to
investigate a possible link between age and risk preference.
The results are summarised below:

Age

25 – less than 35 35 – less than 45 45 and over

Risk averse 55 180 335

Risk-takers 120 150 160

(a) Find the row and column totals, and calculate the
expected frequencies in each cell of the table, on the
assumption of independence. (10 marks)

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

(c) Explain how you would conduct a survey to obtain
reliable and representative information on a sample of
fund managers’ ages and their risk preferences. (5 marks)

(Total 25 marks)
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Q8 Consider a firm that manufactures bathroom suites with a
projected selling price of £1,200. The firm has fixed costs of
£44,000 per month and variable costs per bathroom suite
are £700.

(a) Find the firm’s break-even level of monthly output. (5 marks)

(b) If the firm plans to sell 100 suites per month, calculate
its expected monthly profit. (5 marks)

(c) What quantity should the firm produce and sell to make
a profit of £5,000 per month? (5 marks)

(d) If the firm is making a loss of £6,000 per month, what
increase in production would be required to break even? (5 marks)

(e) If fixed costs rise to £63,000 per month and price rises to
£1,400 per bathroom suite, find the new break-even level
of monthly output. (5 marks)

(Total 25 marks)
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