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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, including scientific 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 9–13.

8 Question papers must not be removed from the Examination Hall.

Q
M

B
M

12
07



QMBM1207 2

Answer any FOUR questions

Q1 (a) Distinguish between binomial and Poisson probability distributions. (5 marks)

(b) What conditions must be satisfied for the Poisson distribution to be a reasonable
approximation to the binomial distribution in calculating probabilities? (5 marks)

(c) Suppose that one in ten consumers buy product X. If  three consumers are chosen at
random:

(i) Use the binomial distribution to find the probability that none of  them buy 
product X. (5 marks)

(ii) Use the binomial distribution to find the probability that at least two of  them buy
product X. (5 marks)

(d) Suppose that only one in a hundred consumers buy product Y. If  200 consumers are
chosen at random, use the Poisson approximation to the binomial distribution to find
the probability that more than two of  them buy product Y. (5 marks)

(Total 25 marks)

Q2 The following set of  data represents the distribution of  annual earnings of  a random sample
of  100 authors:

Earnings (£) Authors

1,00 0 but under 1,000 14
1,000 but under 5,000 18
5,000 but under 10,000 14

10,000 but under 20,000 20
20,000 but under 50,000 24
50,000 but under 100,000 7

100,000 but under 150,000 3

[Note that the class intervals in this distribution are not of  equal width.]

(a) Calculate the mean and median for this distribution and comment on your results.
. (10 marks)

(b) Find the lower and upper quartiles and the quartile deviation. (5 marks)

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

(d) Calculate a measure of  skewness and comment on the degree of  inequality in the
distribution of  authors’ earnings. (5 marks)

(Total 25 marks)
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Q3 In the following set of  data, y represents the number of  annual claims for fire damage
received by an insurance company (in thousands) and x represents the annual rainfall (in
centimetres) over a period of  10 years.

y x

4.0 110
1.5 250
1.2 250
3.0 150
3.0 450
2.5 200
2.0 210
2.0 230
1.1 290
3.0 100

(a) Find the mean and standard deviation of  x. (5 marks)

(b) Find the mean and standard deviation of  y. (5 marks)

(c) Find the equation of  the least-squares regression line, assuming that insurance claims
for fire damage depend on the amount of  rainfall. (5 marks)

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

(e) Use your results to predict the number of  fire damage claims in years with 50cm of
rainfall and 500cm of  rainfall. Comment on the likely accuracy of  your predictions.

(5 marks)
(Total 25 marks)
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Q4 (a) Distinguish between the trend and seasonal variations in a time series. (5 marks)

(b) The numbers of  visitors to a large furniture store are shown quarterly over three years
in the following table

Year Quarter Visitors
(000s)

2004 1 12
2 14
3 28
4 10

2005 1 14
2 18
3 32
4 12

2006 1 18
2 20
3 36
4 16

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

(ii) Using the additive model and the trend estimated in part (i), estimate the
seasonal factors in each quarter (to one decimal place). (5 marks)

(iii) Use your results to forecast the number of  visitors in the four quarters of  2007.
Comment on the likely accuracy of  your forecasts. (10 marks)

(Total 25 marks)
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Q5 In your answers to each of  the following three questions, you are required to (i) state the null
and alternative hypotheses, (ii) identify the critical region, (iii) calculate a test statistic, and 
(iv) draw an appropriate conclusion.

(a) A television manufacturer claims that 0.1 per cent of  its televisions fail to meet required
standards. If  you took a random sample of  1,000 of  the company’s televisions and
found that 4 failed to meet the standards, would you reject the company’s claim at the
1 per cent level of  significance? Give reasons for your answer. (5 marks)

(b) In a survey of  1,000 households in France, 25 per cent expressed their approval of  a
new product. In a similar survey of  800 households in the United Kingdom, only 20 per
cent expressed their approval. Is the difference between the two survey results
statistically significant at the 5 per cent level? Give reasons for your answer.

(10 marks)

(c) The average annual membership fee at a sample of  200 sports clubs in the south-west
region of  a country is £250 with a standard deviation of  £45. The average annual
membership fee at a sample of  150 sports clubs in the north-east region is £220 with a
standard deviation of  £55. Using a 10 per cent significance level, test the null
hypothesis that average sports club membership fees are the same in both regions.

(10 marks)
(Total 25 marks)
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Q6 (a) Change the base of  the following index from year 1 to year 2:

Year Index 
1 100
2 115
3 120
4 125
5 140 (5 marks)

(b) The following table shows the prices of  three popular soft drinks sold in a country and
the number of  bottles sold in the two years 2005 and 2006:

Year 2005 2006

Soft drinks Price per bottle Number of  Price per bottle Number of
(£) bottles sold (000s) (£) bottles sold (000s)

Cola 0.30 500 0.35 350
Orangeade 0.40 300 0.30 350
Lemonade 0.15 110 0.30 100

(i) Construct a simple ‘soft drinks’ price index by calculating a geometric mean of
price relatives for 2006, using 2005 as the base year. (5 marks)

(ii) Construct a Laspeyres price index for 2006, using 2005 as the base year.
(5 marks)

(iii) Construct a Paasche price index for 2006, using 2005 as the base year.
(5 marks)

(iv) Fisher’s ‘ideal’ index is the geometric mean of  the Laspeyres and Paasche
indices. Calculate Fisher’s ‘ideal’ soft drinks price index. (5 marks)

(Total 25 marks)
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Q7 (a) A firm that produces a single product has fixed costs of  £40,000 per month and a
variable cost of  £24 per unit. It sells its product at a price of  £44 per unit, regardless of
the number of  units sold.

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

(ii) At what monthly output would the firm make a monthly profit of  £20,000?
(5 marks)

(iii) How much profit (or loss) would the firm make if  it produced and sold 1,000 units
per month? (5 marks)

(b) Two alternative business projects, A and B, have the following probability distributions
of  profits:

Project A

Profit Probability

£10,000 0.5
£5,000 0.3
£0 0.1
–£5,000 0.1

Project B

Profit Probability

£10,000 0.3
£5,000 0.7

(i) Find the expected monetary value (EMV) for each project and state which project
you would recommend the business to pursue. (5 marks)

(ii) Discuss the limitations of  EMV analysis when deciding between alternative
projects. (5 marks)

(Total 25 marks)
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Q8 (a) (i) Define a simple random sample. (2 marks)

(ii) Explain how a simple random sample may be selected in practice. (3 marks)

(b) Discuss how you might test whether the responses to a questionnaire survey were
unbiased. (5 marks)

(c) Suppose that a random sample of  225 households is selected to estimate the average
amount of  household debt. The sample mean is £10,500 with a standard deviation of
£7,500.

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

(ii) What sample size would be required to estimate the mean to within ± £500 with a
95 per cent confidence interval? (5 marks)

(iii) What sample size would be required to estimate the mean to within ± £500 with a
99 per cent confidence interval? (5 marks)

(Total 25 marks)

End of Question Paper


