
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 8 June 2005

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 11–15.

8 Question papers must not be removed from the Examination Hall.
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Answer any FOUR questions

Q1 (a) The average number of misprints per page in a
company’s annual reports is 0.4. If a page is selected
at random, find the probability that it will contain
more than two misprints. (5 marks)

(b) On average, one in every four new clients approached
by an insurance salesman purchases an insurance
policy. Suppose that the salesman approaches five
new clients.

(i) Find the probability that exactly two will buy a
policy. (5 marks)

(ii) Find the probability that at least two will buy a
policy. (5 marks)

(c) Packets of sweets are labelled as weighing 150 grams,
but actual weights may be modelled by a normal
distribution with a mean of 152 grams and a standard
deviation of 2 grams.

(i) What proportion of packets will weigh less than
150 grams? (5 marks)

(ii) What proportion of packets will weigh more than
155 grams? (5 marks)

(Total 25 marks)

3 P.T.O.



Q2 (a) Ten brands of wide-screen television (labelled A to J)
were assessed by a panel of experts in terms of their
overall reliability and clarity of picture. The panel
assigned the following rankings:

Television Overall reliability Picture clarity

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

Calculate Spearman’s rank correlation coefficient and
interpret the result. (5 marks)

(b) Suppose that a particular brand of wide-screen
television may be manufactured at any one of three
plants (A, B and C). A random sample of 400
televisions was taken to monitor the reliability of the
televisions produced at each plant. 

The following table shows the number of televisions in
the sample that needed to be repaired within a year of
being sold. 

Plant Needed repair Did not need repair Total

A 15 105 120
B 10 125 135
C 12 133 145
Total 37 363 400

(i) Assuming independence between the plant of
origin and reliability (as represented by the need
for repair), calculate the expected frequencies in
each cell of the table. (5 marks)
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(ii) In order to test whether the reliability of the
televisions is independent of the plant of origin,
state the null and alternative hypotheses and
determine the critical values of the chi-squared
statistic at the 1% and 5% levels of significance. (5 marks)

(iii) Calculate the chi-squared test statistic and
interpret the result. (10 marks)

(Total 25 marks)

Q3 (a) Discuss the advantages and disadvantages of the
range and the quartile deviation as measures of
dispersion. (5 marks)

(b) The following set of data represents the distribution of
annual salaries earned by a random sample of 100
project managers in a country:

Annual salary (£000) f
0 but under 20 1
20 but under 40 32
40 but under 60 45
60 but under 80 16
80 but under 100 5
100 but under 120 1

Using any appropriate methods,

(i) Find the mean, median and mode for this
distribution and comment on your results. (10 marks)

(ii) Find the quartile deviation and the standard
deviation and comment on the results. (10 marks)

(Total 25 marks)
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Q4 (a) In hypothesis testing, explain the difference between
Type I and Type II errors. (5 marks)

(b) In a random sample of 200 UK households, average
weekly expenditure on public transport is found to be
£18 with a standard deviation of £6. The Department
of Transport claims in a report that average weekly
spending on public transport is only £10 per
household. You are asked to test the government’s
claim.

(i) State the null and alternative hypotheses and
determine the critical values of z for tests at the
5% and 10% levels of significance. (5 marks)

(ii) Calculate the test statistic and draw an
appropriate conclusion. (5 marks)

(c) The following data summarises the results of two
separate random samples of households in the USA
and the UK:

USA UK

Sample size 500 200
Average weekly household spending
on public transport £11 £18
Standard deviation £10 £6

You are asked to test whether there is a significant
difference between weekly household expenditure on
public transport in the two countries.

(i) State appropriate null and alternative hypotheses
and determine the critical values of z for tests at
the 1% and 5% levels of significance. (5 marks)

(ii) Calculate the test statistic and draw an
appropriate conclusion. (5 marks)

(Total 25 marks)
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Q5 (a) Discuss the importance of correlation and regression
analysis in business research. (5 marks)

(b) In the following set of data, y represents ten mining
companies’ unit production costs (in £ per tonne) for a
particular year and x represents the firms’ production
levels (in millions of tonnes) for the same year.

y x
5.5 11
2.5 25
2.0 40
4.5 15
2.0 45
3.5 20
3.5 21
3.0 23
2.0 39
6.0 10

(i) Draw the scatter diagram on graph paper and
comment on the relationship between x and y. (5 marks)

(ii) Find the equation of the least-squares regression
line, assuming that unit production costs depend
on production levels. (5 marks)

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

(iv) Use your results to predict the unit production
costs for a firm with a production level of 
50 million tonnes. Comment on the likely
accuracy of your prediction. (5 marks)

(Total 25 marks)
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Q6 Consider a firm that manufactures dishwashers with a
projected selling price of £250. The firm has fixed costs of
£40,000 per month and variable costs per dishwasher are
£150.

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

(b) If the firm plans to sell 500 dishwashers 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 £55,000 per month and the price
rises to £260 per dishwasher, find the new break-even
level of monthly output. (5 marks)

(Total 25 marks)
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Q7 (a) Distinguish between seasonal and random variations
in time-series data. (5 marks)

(b) A restaurant is open every day except Wednesdays
and Sundays. The number of customers visiting the
restaurant each day for three weeks is shown below:

Week Day Customers
1 Monday 60

Tuesday 75
Thursday 40
Friday 80
Saturday 85

2 Monday 70
Tuesday 80
Thursday 40
Friday 85
Saturday 95

3 Monday 80
Tuesday 85
Thursday 40
Friday 90
Saturday 95

(i) Find a five-day moving average trend. (5 marks)

(ii) Using the additive model, estimate the seasonal
factor for each of the five days. (5 marks)

(iii) Forecast the number of customers for each day of
week 4. (5 marks)

(iv) Comment on the likely accuracy of your forecasts
in (iii). (5 marks)

(Total 25 marks)
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Q8 (a) Define a random sample and explain how a random
sample may be selected. (5 marks)

(b) Explain how you would collect a ‘systematic sample’. (5 marks)

(c) In a survey of 1,250 voters in a country, 36% stated
that they intended to vote for the country’s Social
Democratic Party (known as the SDP) at the next
election.

(i) Calculate 95% and 99% confidence intervals for
the percentage of voters favouring the SDP. (5 marks)

(ii) What sample size would be required to estimate
the percentage of voters favouring the SDP to
within ±1% with 95% confidence? (5 marks)

(iii) The SDP claims to have 40% support in the
country. Test this claim at the 10% level of
significance. (5 marks)

(Total 25 marks)
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