
THE ASSOCIATION OF BUSINESS EXECUTIVES

DIPLOMA – PART 2

Quantitative Methods

afternoon 1 December 2004

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 10–14.
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Answer any FOUR questions

Q1 (a) Distinguish between a discrete and a continuous
probability distribution. (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 five consumers buy product X. If
four consumers are chosen at random:

(i) What is the probability that none of them buy
product X? (5 marks)

(ii) What is the probability that at least three of them
buy product X? (5 marks)

(d) Suppose that only one in a hundred consumers buy
product Y. If 80 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 (a) Explain why the Laspeyres price index is often greater
than the Paasche price index for the same bundle of
goods over the same time period. (5 marks)

(b) The following table shows the prices of the three main
newspapers sold in a country and the number of copies
sold in the two years 2002 and 2003:

Year 2002 2003

Newspapers Price per Number of Price per Number of
copy (£) copies sold copy (£) copies sold

(000s) (000s)

Daily Mail 0.30 500 0.35 450
Daily Express 0.40 300 0.40 350
Daily Star 0.25 110 0.30 100

(i) Construct a simple ‘newspaper’ price index by
calculating a geometric mean of price relatives for
2003, using 2002 as the base year. (5 marks)

(ii) Construct a Laspeyres price index for 2003, using
2002 as the base year. (5 marks)

(iii) Construct a Paasche price index for 2003, using
2002 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’ newspaper price index. (5 marks)

(Total 25 marks)



Q3 (a) Discuss the advantages and disadvantages of the mode
and median as measures of central tendency. (5 marks)

(b) The following set of data represents the distribution of
weekly wages earned by a random sample of 200
insurance clerks in a country:

Weekly wage (£) frequency ( f )

0 but under 50 1
50 but under 100 12
100 but under 150 48
150 but under 200 80
200 but under 250 40
250 but under 300 19

(i) On graph paper, draw the histogram and use your
graph to estimate the modal weekly wage. (5 marks)

(ii) On a separate graph, draw the ogive (cumulative
frequency curve) and use your graph to estimate the
median. (5 marks)

(iii) Now use the formulae given in the Formulae Sheet
to calculate the mode and median from the
frequency distribution. (5 marks)

(iv) Use an appropriate method to estimate the upper
and lower quartiles and calculate the quartile
deviation.
Comment on your result. (5 marks)

(Total 25 marks)



Q4 (a) In a random sample of 200 adults, 85 say that they have
invested in National Savings premium bonds. The
government claims that half of the adults in the country
have invested in premium bonds. 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 1% levels of significance. (5 marks)

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

(b) Researchers are interested in testing whether there is a
significant difference between the level of support for UK
entry into the Eurozone among English and Welsh
voters. A random sample of 1,000 voters is taken in
England and 52% express support for the proposal. A
random sample of 800 voters is taken in Wales and
47.5% express support.

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

(ii) Calculate the test statistic and draw an appropriate
conclusion. (10 marks)

(Total 25 marks)



Q5 In the following set of data, y represents the number of
annual claims for flood damage received by an insurance
company (in thousands) and x represents the annual rainfall
(in centimetres) over a period of 10 years.

y x

0.0 110
2.5 250
2.2 250
0.0 150

19.5 450
2.5 200
2.0 210
2.0 230
3.1 290
0.0 100

(a) Find the means and standard deviations of x and y. (5 marks)

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

(c) Find the equation of the least-squares regression line,
assuming that insurance claims for flood 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 flood damage
claims in a year with 350cm of rainfall. Comment on the
likely accuracy of your prediction. (5 marks)

(Total 25 marks)



Q6 In a competitive market, the supply function for a particular
good is given by the equation:

P = 200 + 2Q
S

where P is the price of the good (in £ per unit) and Q
S

is the
quantity supplied per time period. The demand function is
given by the equation:

P = 500 – Q
D

where Q
D

is the quantity demanded per time period.

(a) Plot the two functions on the same graph (with P on the
vertical axis) and estimate the equilibrium price and
quantity from your graph. (5 marks)

(b) Calculate the equilibrium price and quantity
algebraically. (5 marks)

(c) As a result of a change in tastes, the demand schedule
shifts to the right by 50 units (at every price).  Calculate
the new equilibrium price and quantity. (5 marks)

(d) Suppose now that, in addition to the change in part (c),
the government imposes a unit tax of £50 (so that firms
now require an extra £50 per unit to supply any given
quantity).
Find the new equilibrium price and quantity. (5 marks)

(e) What proportion of the £50 tax is borne by consumers
and what proportion is borne by producers? (5 marks)

(Total 25 marks)



Q7 The following set of data represents the quarterly number of
overdrawn accounts in a branch of a bank over three years:

Year Quarter Overdrawn accounts (y)

2001 1 200
2 80
3 50
4 100

2002 1 220
2 100
3 60
4 130

2003 1 250
2 110
3 70
4 140

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

(b) Using the additive model and the trend estimated in 
part (a), estimate the seasonal variation in each quarter
(to one decimal place). (5 marks)

(c) Use your results to forecast the number of overdrawn
accounts in the first quarter of 2004. (5 marks)

(d) Using ordinary least-squares regression, a linear trend is
calculated to be ŷ = 123 + 0.38t, where t (= 1, 2, 3, . . .)
represents each quarter starting at the first quarter of
2001. Use this information to re-estimate the seasonal
variation for the first quarter of each year and to re-
forecast the number of overdrawn accounts in the first
quarter of 2004. (10 marks)

(Total 25 marks)



Q8 (a) Distinguish between ‘probability sampling’ and ‘non-
probability sampling’. (5 marks)

(b) Define the ‘standard error of the mean’. (5 marks)

(c) To investigate the average amount spent each year on
car servicing by car-owners in a country, a random
sample of 1,500 car-owners is selected. The following
results are calculated from the sample data (denoted 
by x ):

∑x = £300,000

∑x2 = £93,750,000

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

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

(iii) A motoring organisation claims that car-owners
spend an average of £190 on car servicing each year.
Test this hypothesis using a 10% level of
significance. (5 marks)

(Total 25 marks)


