
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 29 May 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 10, 11 and 12.
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Answer any FOUR questions

Q1 (a) Distinguish between a frequency distribution and a
probability distribution. (5 marks)

(b) An employee is late for work a quarter of the time. 
Find the probability that she will be late for work twice in
a particular five-day week. (5 marks)

(c) The mean number of misprints per page in a report is
3.5. Use the Poisson distribution to find the probability
that a page will contain more than three misprints. (5 marks)

(d) Packets of snacks are labelled as weighing 500g. But
actual weights may be modelled by a normal distribution
with a mean of 505g and a standard deviation of 4g.

(i) What proportion of packets will weigh less than
500g? (5 marks)

(ii)  What proportion will weigh between 498g and 503g? (5 marks)
(Total 25 marks)
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Q2 Aptitude test scores achieved by a random sample of 30 job
applicants to a particular company are as follows:

95 80 115 105 80 105
100 90 100 105 90 85
100 105 105 105 85 105
105 110 95 120 75 100
110 105 80 95 100 70

(a) Find the mean, median and mode. (5 marks)

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

(c) Define the ‘standard error of the mean’ and calculate it
using your results in (a) and (b). (5 marks)

(d) Find 95% and 99% confidence intervals for the mean
aptitude test scores of all the company’s job applicants. (5 marks)

(e) Test the company’s claim that its job applicants on
average have aptitude scores in excess of 95. (5 marks)

(Total 25 marks)
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Q3 Ten job applicants were ranked by an interviewer in order of
preference from 1 (lowest) to 10 (highest). The ten applicants
also sat an aptitude test. The interviewer’s rankings, the
aptitude scores and the applicants’ ages are shown below:

Applicant: A B C D E F G H I J
Ranking: 5.5 7 2 10 9 1 3 8 5.5 4
Aptitude: 105 110 90 120 125 95 100 120 110 110
Age: 35 24 45 20 20 40 30 18 35 22

(a) Find the Pearson correlation coefficient between Aptitude
and Age and comment on the result. (5 marks)

(b) Find the equation of the least-squares regression line,
assuming that Aptitude is the dependent variable (y) and
Age is the independent variable (x). (7 marks)

(c) Comment on the usefulness of the regression equation
estimated in part (b). (5 marks)

(d) Rank the aptitude scores, giving 1 to the lowest score
and 10 to the highest. (2 marks)

(e) Calculate Spearman’s rank correlation coefficient
between the interviewer’s rankings and the aptitude
rankings, and interpret the result. (6 marks)

(Total 25 marks)
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Q4 (a) Explain the meaning of seasonally-adjusted time-series
data. (5 marks)

(b) The number of new stereo systems sold by an electrical
store each quarter for four years is shown below:

Year Quarter Sales

1996 1 130
2 105
3 85
4 120

1997 1 150
2 115
3 95
4 140

1998 1 165
2 120
3 100
4 140

1999 1 180
2 140
3 110
4 160

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

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

(iii) Calculate the seasonally adjusted series. (5 marks)

(iv) Plot the original time-series and the seasonally
adjusted series on the same graph. (5 marks)

(Total 25 marks)
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Q5 (a) Explain how business people can benefit from an
understanding of break-even analysis. (5 marks)

(b) Consider a firm that sells its product for a price of £60
per unit. The firm has fixed costs of £200,000 per month
and total variable costs per month (TVC) given by:

TVC = 10Q

where Q is the monthly quantity produced and sold by
the firm. 

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

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

(iii) If the firm is making a loss of £10,000 per month,
what increase in production would be required to
break even? (5 marks)

(iv) If fixed costs rise to £264,000 per month and the
selling price rises to £70 per unit, find the new
break-even level of monthly output. (5 marks)

(Total 25 marks)
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Q6 (a) In a randomly selected sample of people who have
bought compact cars, 156 are women and 169 are men.
You are asked to test the claim that more than half of the
buyers of compact cars are men.

(i) Write down appropriate null and alternative
hypotheses for the test. (3 marks)

(ii)  Choose an appropriate significance level and write
down the critical region for the test statistic. (3 marks)

(iii) Calculate the test statistic. (6 marks)

(iv) Compare the calculated test statistic with the critical
region and draw an appropriate conclusion. (3 marks)

(b) Random samples of house selling prices are obtained
from the North and South regions of a country. The
results are summarised below:

North South

Sample size: 50 80
Mean house price: £150,000 £160,000
Standard deviation: £20,000 £25,000

At the 5% level of significance, test the claim that house
selling prices are the same in the two regions. (10 marks)

(Total 25 marks)
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Q7 (a) Explain the importance of weighting in index number
construction. (10 marks)

(b) The following table shows the quantities of materials
(steel, cement and timber) used in the construction
industry in 1995 and 2000, together with the
proportions of total value in 1995.

Quantities used Proportions of
1995 2000 Total Value

Materials q0 qn

Steel (millions of tons) 150 120 0.42

Cement (millions of tons) 110 100 0.08

Timber (millions of tons) 60 62 0.50

(i) Calculate a simple (unweighted) aggregate quantity
index for these materials in 2000, using 1995 as the
base year. (5 marks)

(ii) Calculate an (unweighted) ‘arithmetic mean of
relatives’ quantity index for 2000, using 1995 as the
base year. (5 marks)

(iii) Using the proportions of total value as weights,
calculate a weighted ‘arithmetic mean of relatives’
quantity index for 2000, with 1995 as the base year. (5 marks)

(Total 25 marks)
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Q8 (a) Discuss the relative advantages and disadvantages of
postal questionnaires and personal interviews as means
of collecting survey data. (10 marks)

(b) A wallpaper manufacturer has developed a new range of
wallpaper designs and has employed you to obtain
consumers’ opinions of the new patterns before deciding
which ones to distribute for sale. 

(i) Explain how you would select a representative
sample of consumers for the survey, bearing in mind
that the funds available to cover the market
research costs are limited. (5 marks)

(ii) Describe how you would design the survey. (5 marks)

(iii) Explain how you would analyse and present the
results of the survey to the manufacturer. (5 marks)

(Total 25 marks)
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