
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 5 December 2001

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. 

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 Consider the following frequency distribution, which
summarises the length of time taken by an insurance
company to settle 100 claims:

Time to settle claims (x) f
0   –  less than 5 weeks 5
5   –  less than 10 weeks 12
10 –  less than 15 weeks 20
15 –  less than 20 weeks 26
20 –  less than 25 weeks 10
25 –  less than 30 weeks 10
30 –  less than 35 weeks 7
35 –  less than 40 weeks 7
40 –  less than 45 weeks 3

(a) On graph paper, construct a relative frequency
histogram and a cumulative frequency curve. (6 marks)

(b) Calculate the arithmetic mean and standard deviation. (6 marks)

(c) Use your results to construct a 95% confidence interval
for the population mean. (6 marks)

(d) The insurance company claims that the average time
taken to settle claims is 15 weeks. Use your results to
test this claim at the 5% level of significance. (7 marks)

(Total 25 marks)
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Q2 (a) (i) Define a ‘random sample’.

(ii) Explain how a ‘systematic sample’ is collected. (6 marks)

(b) Explain why an understanding of probability is
important in estimation and hypothesis testing. (6 marks)

(c) The time taken to travel to work by employees of a large
company is normally distributed with a mean of 30
minutes and a standard deviation of 15 minutes. Find
the probability that an employee chosen at random will
take less than 10 minutes to travel to work. (6 marks)

(d) A company uses two machines to fill packets of biscuits.
A sample of 40 packets from the first machine had a
mean weight of 1.1 kg and a standard deviation of 100 g.
A sample of 60 packets from the second machine had a
mean weight of 1.2 kg and a standard deviation of 50 g.
Use this information to test the hypothesis that the two
machines produce packets of equal weight. (7 marks)

(Total 25 marks)
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Q3 An industrial economist claims that high interest rates
discourage capital investment spending by firms. To test
this, the following data were collected showing capital
investment spending (CIS) at different interest rates (IR):

CIS (£ billions) IR (%)
25 10
26 8
21 9
15 11
17 11
19 11
27 10
26 9
31 7
36 6
39 6
40 5

(a) Find the correlation coefficient between CIS and IR and
comment on the result. (6 marks)

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

(c) Sketch the scatter diagram and plot the regression line
on the same graph. (6 marks)

(d) Predict the effect on the amount of capital investment
spending when the interest rate rises from 11% to 12%.
Comment on the likely accuracy of your prediction. (6 marks)

(Total 25 marks)
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Q4 (a) Distinguish between the additive and multiplicative
models in time-series analysis. (5 marks)

(b) The number of new mortgage loans issued by a building
society each quarter for three years is shown below:

Year Quarter Number of loans
1 1 32

2 46
3 50
4 26

2 1 36
2 48
3 50
4 30

3 1 38
2 48
3 52
4 34

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

(ii) Plot the original data on a graph and plot the moving
average trend on the same graph. (5 marks)

(iii) Using the additive model, calculate the seasonal
variation estimates for each quarter. (5 marks)

(iv) Forecast the number of new mortgage loans for the
four quarters of year 4. (5 marks)

(Total 25 marks)
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Q5 (a) How can firms estimate the likely demand for a new
product? (8 marks)

(b) The following equations represent the revenue (R) and
cost (C) functions for a firm.

R = 50Q
C = 2000 + 40Q

where Q is the firm’s production and sales.

(i) Find the break-even level of output. (3 marks)

(ii) How much profit or loss would the firm make if it
produced and sold 100 units? (4 marks)

(iii) At what output would the firm make a profit of
£2,000? (5 marks)

(iv) If the firm were making a loss of £600, what
increase in production and sales would be required
to break even? (5 marks)

(Total 25 marks)
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Q6 (a) Distinguish between one-tailed and two-tailed
significance tests. (5 marks)

(b) A local authority claims that 90% of the households in
its area have baths or showers with a hot water supply.
In a survey of 500 households, 412 reported that they
had this facility. Test at the 5% level of significance
whether the local authority’s claim is supported by the
survey data. [Use a two-tailed test.] (10 marks)

(c) The Bourne Valley Chocolate Company claims that over
50% of teenagers prefer its chocolate to any other. To
test this claim, a market researcher conducted a survey
of 1,000 teenagers to investigate their preferences for
different brands of chocolate. The results indicated that
495 teenagers preferred Bourne Valley chocolate. Test at
the 5% level of significance whether the company’s claim
is supported by the survey data. [Use a one-tailed test.] (10 marks)

(Total 25 marks)
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Q7 A company buys four types of raw materials. The prices (in £)
and annual quantities used in the years 1999 and 2000 are
given below:

Materials 1999 2000
Price Quantity Price Quantity

A 50 90,000 90 80,000
B 60 10,000 50 20,000
C 60 1,000 50 2,000
D 50 25,000 60 20,000

(a) Calculate a simple (unweighted) aggregate price index for
these materials in 2000, using 1999 as the base year. (5 marks)

(b) Calculate an (unweighted) arithmetic mean of price
relatives for 2000, using 1999 as the base year. (5 marks)

(c) Calculate a (weighted) Laspeyres price index for 2000,
using 1999 as the base year. (5 marks)

(d) Calculate a (weighted) Paasche price index for 2000,
using 1999 as the base year. (5 marks)

(e) Account for the difference between the Laspeyres and
Paasche indexes. (5 marks)

(Total 25 marks)
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Q8 (a) Distinguish between:

(i) Discrete and continuous data. (5 marks)

(ii) The mean deviation and the standard deviation. (5 marks)

(iii) The coefficient of variation and the coefficient of
skewness. (5 marks)

(b) Explain the importance of the ‘central limit theorem’ in
estimation and hypothesis testing. (10 marks)

(Total 25 marks)

9




