
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 7 December 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) What conditions must be satisfied for the application
of the binomial distribution? (5 marks)

(b) Under what conditions may the Poisson distribution
be used as an approximation to the binomial
distribution? (5 marks)

(c) Suppose that 20% of the adults in a city read the
Evening Post newspaper. If five adults are chosen at
random from the city: 

(i) What is the probability that none of them read the
Evening Post? (5 marks)

(ii) What is the probability that at least two of them
read the Evening Post? (5 marks)

(d) Suppose that only 1% of the adults in the city read
the business pages in the Evening Post. If 100 adults
are chosen at random from the city, use the Poisson
approximation to the binomial distribution to find the
probability that more than two of them read the
business pages in the Evening Post. (5 marks)

(Total 25 marks)
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Q2 (a) Change the base of the following index number series
from year 2 to year 4:

Year Index
1 90
2 100
3 102
4 110
5 115
6 120 (5 marks)

(b) The following table shows the average weekly wages of
four groups of employees in a major company and the
number of employees in each group in the two years
2004 and 2005:

Year 2004 2005
Average Number Average Number
weekly of weekly of
wages employees wages employees

Groups (£) (£)

Managerial 550 40 600 50
Skilled 450 80 500 80
Semi-skilled 400 90 420 90
Unskilled 200 200 200 180

(i) Construct an unweighted aggregate index of
weekly wages for 2005, using 2004 as the base
year. (5 marks)

(ii) Calculate an arithmetic mean of ‘wage relatives’
for 2005, using 2004 as the base year. (5 marks)

(iii) Construct a Laspeyres index of weekly wages for
2005, using 2004 as the base year. (5 marks)

(iv) Construct a Paasche index of weekly wages for
2005, using 2004 as the base year. (5 marks)

(Total 25 marks)
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Q3 The following set of data represents the annual labour
costs incurred by 150 financial services companies in
2004.

Labour Costs (£m) Frequency
Less than 20 20
20 but less than 40 45
40 but less than 60 50
60 but less than 80 30
80 but less than 100 3
100 but less than 120 2

(a) Find the arithmetic mean, the median and the mode
for this distribution. From your results, would you
say that the distribution was positively or negatively
skewed? (10 marks)

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

(c) A financial services trade association claims that
average labour costs in the industry as a whole are
£40 million. You are asked to test the association’s
claim. State the null and alternative hypotheses,
identify the critical region (using a 5% significance
level), calculate the test statistic and draw an
appropriate conclusion. (10 marks)

(Total 25 marks)
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Q4 (a) Explain the difference between one-tailed and two-
tailed hypothesis tests. (5 marks)

(b) Two machines are required to produce steel bars of
approximately the same length. A sample of 50 bars
from one machine has an average length of 5.5 metres
with a standard deviation of 0.12 metres, while a
sample of 60 bars from the other machine has an
average length of 5.3 metres with a standard deviation
of 0.15 metres. You are asked to test the hypothesis
that the two machines produce bars of equal length.

(i) State the null and alternative hypotheses and
determine the critical value of z for a test at the
1% level of significance. (5 marks)

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

(c) A pharmaceutical manufacturer has produced a new
remedy for the common cold intended to provide
faster relief than traditional remedies. Of 250 patients
treated with traditional medication, 130 reported “fast
relief” from cold symptoms. Of 200 patients treated
with the new medication, 128 reported “fast relief”.
You are asked to test the manufacturer’s claim that
the new remedy is better than traditional remedies.

(i) State the null and alternative hypotheses and
determine the critical value of z for a test at the
5% level 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) Calculate Spearman’s rank correlation coefficient for
the following ordinal data and comment on the result:

x 1 2 3 4 5 6 7 8
y 7 8 5 6 4 1 2 3 (5 marks)

(b) To investigate the relationship between share
ownership and the age of shareholders, a sample of
100 shareholders was taken and the following sums
were calculated from the sample data:

∑x = 5,310
∑x2 = 288,000
∑y = 4,700
∑y2 = 277,000
∑xy = 265,500

where y represents the number of shares held (in
thousands) and x represents the shareholder’s age (in
years).

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

(ii) Taking share ownership (y) as the dependent
variable and age (x) 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 number of shares held by a
shareholder aged 50 and a shareholder aged 60.
Comment on the likely accuracy of your
predictions. (5 marks)

(Total 25 marks)
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Q6 (a) A firm that produces a single product has fixed costs
of £40,000 per month and a variable cost of £6 per
unit. It sells its product at a price of £10 per unit,
regardless of the number of units sold.

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

(ii) If the firm is making a loss of £8,000 per month,
what increase in production would be required to
break even? (5 marks)

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

P = 5QS

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 = 20,000 – 5QD

where QD 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 £500 (so that firms now require an extra
£500 per unit to supply any given quantity). Find
the new equilibrium price and quantity. (5 marks)

(iii) What proportion of the £500 tax is borne by
consumers and what proportion is borne by
producers? (5 marks)

(Total 25 marks)
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Q7 A company’s sales are shown quarterly over three years in
the following table:

Year Quarter Sales
(£000)

2002 1 24
2 22
3 36
4 10

2003 1 38
2 25
3 45
4 14

2004 1 52
2 30
3 58
4 20

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

(b) Using the multiplicative model and the trend
estimated in part (a), estimate the seasonal factors in
each quarter (to two decimal places). (5 marks)

(c) Use your results to forecast (to the nearest whole
numbers) the company’s sales in the four quarters of
2005. Suggest three reasons why your forecasts may
not be reliable. (10 marks)

(d) Using the seasonal factors estimated in part (b),
calculate (to the nearest whole numbers) the
seasonally adjusted series for 2002–4. (5 marks)

(Total 25 marks)
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Q8 (a) Distinguish between simple random sampling and
cluster sampling. (5 marks)

(b) Discuss one advantage and one disadvantage of
cluster sampling. (5 marks)

(c) Define the standard error of the mean. (5 marks)

(d) To investigate the average amount spent each year on
home improvements in a country, a random sample of
900 homeowners is selected. The sample mean is
£420 and the standard deviation is estimated to be
£240.

(i) Calculate 90%, 95% and 99% confidence intervals
for the population mean. (5 marks)

(ii) What sample size would be required to estimate
the population mean to within £10 with 95%
confidence? (5 marks)

(Total 25 marks)
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