
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 7 June 2006

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) Describe three properties of the standard normal
distribution. (5 marks)

(b) (i) Find the area under the standard normal curve
between z1 = 1.2 and z2 = 1.95.

(ii) If the area under the curve to the left of z3 is
0.0322, find the value of z3. (5 marks)

(c) The life of a machine component is normally
distributed with a mean of 50,000 hours and a
standard deviation of 2,000 hours. Find the
probability that a randomly selected component will
last:

(i) more than 51,000 hours
(ii) less than 48,500 hours
(iii) between 49,500 and 52,000 hours. (10 marks)

(d) If 48.4 per cent of the machine components in part (c)
last for more than x hours, find the value of x. (5 marks)

(Total 25 marks)
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Q2 The distances travelled each week (in miles) by 30
randomly selected sales representatives of a country’s
insurance companies are as follows:

190 120 110 450 280 410
300 430 250 150 290 280
200 400 300 310 380 310
350 100 300 120 700 410
580 110 480 980 310 300

(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 coefficient of skewness and comment on
the result. (5 marks)

(d) Calculate the 95 and 99 per cent confidence intervals
for the population mean. (5 marks)

(e) Test the claim made by a trade association that the
sales representatives travel on average 300 miles each
week. (5 marks)

(Total 25 marks)
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Q3 (a) Discuss the usefulness of correlation coefficients in
investigating the relationship between business
variables. (5 marks)

(b) Two independent researchers (A and B) were
commissioned to test the quality of eight products.
The two researchers ranked the products in order of
quality (where 1 = highest quality, 8 = lowest quality).
The results were as follows:

A: 2 5 3 1 8 4 7 6
B: 3 7 4 1 8 5 6 2

Calculate Spearman’s rank correlation coefficient
between the two researchers’ quality rankings and
interpret the result. (5 marks)

(c) Consider the following set of data

y x
32 10
36 12
37 14
37 16
36 18
39 20
39 22
42 24
38 26
31 28

(i) Calculate the equation of the least-squares
regression line, assuming that y depends on x. (5 marks)

(ii) Calculate the Pearson correlation coefficient
between x and y and comment on the result. (5 marks)

(iii) Predict the values of y when x = 30 and x = 40.
Comment on the likely accuracy of your
predictions. (5 marks)

(Total 25 marks)
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Q4 (a) Distinguish between seasonal and random variations
in time-series data. (5 marks)

(b) A shop opens for five days each week (Tuesday to
Saturday). The numbers of customers visiting the
shop each day over a four-week period are shown
below:

Week Day Customers
1 Tu 80

We 95
Th 85
Fr 150
Sa 250

2 Tu 75
We 90
Th 85
Fr 120
Sa 220

3 Tu 65
We 80
Th 80
Fr 100
Sa 175

4 Tu 65
We 80
Th 75
Fr 85
Sa 150

(i) Plot an appropriate time-series graph on graph
paper and comment on the shape of the graph. (5 marks)

(ii) Calculate an appropriate moving average trend
and plot it on your time-series graph. (5 marks)

(iii) Using the additive model, estimate the adjusted
seasonal factors for each day. (5 marks)

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

(Total 25 marks)
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Q5 (a) Distinguish between the null hypothesis and the
alternative hypothesis in significance testing. (5 marks)

(b) A bank has two regional head offices, in Bristol and
Leeds. Bank workers in the Leeds office claim that
they are paid less than the workers in the Bristol
office. Random samples taken from the two offices
yield the following results:

Bristol Leeds
Sample size: 100 100
Mean salary: £27,900 £26,250
Standard deviation: £2,000 £2,100

You are asked to test the claim made by the Leeds
workers.

(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)

(c) In a randomly-selected sample of 1,000 components
received by a manufacturing company, 15 are found
to be faulty. You are asked to test the claim that 99%
of the components are fault-free.

(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)

(Total 25 marks)
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Q6 A survey of 1,000 households was conducted to
investigate a possible link between income and choice of
daily newspaper. The results are summarised below:

Annual Income
Under £20,000 £20,000 and £40,000

under £40,000 and over
Sun 150 100 30

Mail 120 280 60

Times 20 100 140

(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
income and choice of daily newspaper 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 the
incomes and choices of daily newspaper for a sample
of households. (5 marks)

(Total 25 marks)
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Q7 (a) Discuss the limitations of break-even analysis as a
method of business decision-making. (5 marks)

(b) Consider a firm that manufactures kitchen units with
a projected selling price of £3,500. The firm has fixed
costs of £60,000 per month and variable costs per
kitchen unit are £500.

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

(ii) If the firm plans to sell 30 kitchen units per
month, calculate its expected monthly profit. (5 marks)

(iii) If the firm is making a loss of £12,000 per month,
what increase in production would be required to
break even? (5 marks)

(iv) If fixed costs rise to £70,000 per month and
variable costs per kitchen unit rise to £600, how
many kitchen units must the firm sell per month
to avoid making a loss? (5 marks)

(Total 25 marks)
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Q8 (a) Distinguish between probability and non-probability
sampling. (5 marks)

(b) Classify each of the following samples as probability
or non-probability samples:

(i) Cluster sample
(ii) Quota sample 
(iii) Simple random sample
(iv) Stratified sample
(v) Systematic sample (5 marks)

(c) Explain the term ‘non-response bias’. Suggest two
ways in which non-response bias might be reduced in
a survey. (5 marks)

(d) To investigate the average amount spent each year on
hair shampoos and conditioners, a random sample of
households is to be selected. 

(i) If the standard deviation is estimated to be £12,
what sample size would be required to estimate
the population mean to within £2 with 95%
confidence? (5 marks)

(ii) If the standard deviation is estimated to be £22,
what sample size would be required to estimate
the population mean to within £2 with 90%
confidence? (5 marks)

(Total 25 marks)
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