
A factory's monthly production costs and output from a production line for circuit boards are as
follows:

Jan Feb Mar April May June July Aug Sept Oct

Output X (units) 200 150 400 450 50 500 150 350 100 250

Costs Y (£000) 10 9 12 14 5 16 10 14 6 10

∑X = 2,600 ∑Y = 106 ∑X² = 895,000 ∑Y² = 1,234 ∑XY = 32,200

(a) (i) Draw on graph paper a scatter diagram of costs against output.

(6 marks)

(ii) Comment on your diagram.

(2 marks)

(b) (i) Calculate the least-squares regression of costs on output and plot this line on the
diagram.

(6 marks)

(ii) Explain the meaning of your regression line.

(3 marks)

(c) Estimate approximate values for the correlation coefficient, and r-squared, and explain their
meanings.

(3 marks)

(d) The planned output of the factory for November is 300 circuit boards.

(i) Forecast the costs for November.

(2 marks)

(ii) Discuss the reliability of your forecast.

(3 marks)

QUESTION ONE [25 marks]

(Total = 25 marks)

CIMA TUTORIAL 1 - WEDNESDAY 20 AUGUST 2003



The Technical Support department of a software company has received the following number of
telephone enquiries each day to its Help Line over the last (typical) fifty days:

15 7 11 25 9 23 8 19 12 27

8 13 2 14 16 20 8 11 8 19

13 34 6 18 26 6 14 17 12 6

9 5 21 7 18 11 3 33 0 14

24 9 18 29 9 20 7 5 9 22

(a) Tabulate these data as a frequency distribution, using seven class intervals of equal width.

(7 marks)

(b) Plot an ogive (a "less than" cumulative frequency curve) for your distribution on graph
paper, and clearly label the positions (locations) of the median and the quartiles.

(8 marks)

(c) From the graph, estimate the numerical values of the median and the quartiles in (b) and
briefly explain their meaning.

(6 marks)

(d) The cost of the Help Line service to the Technical Support department is £5 each call.
Assume there are 300 working days in the year.
Calculate an estimate of the annual cost of the Help Line, and comment on the reliability of
your estimate.

(4 marks)

QUESTION TWO [25 marks]

(Total = 25 marks)



The mail-order sales (units) of Brand X in a certain country are shown below. In this country, the populations
of all the twenty sub-groups are equal. Each customer buys one unit. Ages are given in years.

Mail-order sales of Brand X (units) by region and age in 2001

Region\Age 21 – 29 30 – 39 40 – 49 50 – 59 60 + Total
North 100 80 50 40 30 300
South   55 50 45 30 20 200
East   65 60 65 60 50 300
West   20 30 40 50 60 200

(a) Calculate the arithmetic mean sales per sub-group.                                               (4 marks)

(b) Calculate the median sales per sub-group.                                                             (4 marks)

(c) A customer is to be randomly selected for a holiday
prize. What is the probability that this customer is
“from the East and over 39 years of age”?                                                              (4 marks)

(d) A customer is to be randomly selected for a cash
prize. Assuming that the winning of two prizes is
allowed, what is the probability that this customer is
“from the North or under 40 years of age”?                                                             (4 marks)

(Total = 16 marks)

QUESTION THREE [16 marks]



At the close of business on the last working day of each month, the Manager of a branch of a bank
requires his staff to produce a brief summary of the account balances. These monthly figures are
intended to form the basis of the Manager's quarterly report which is then used by the head office for
planning purposes. To provide this information, the accounts of a randomly selected sample of 100
customers are examined. The details for one month are shown in the table below.

Account balance
£000

Class
mid-point

x

Class
frequency

f
fx fx2

0 to less than 2 1 10
2 to less than 4 3 40 A B
4 to less than 6 5 30

6 to 8 7 20
Total (∑) 100 420 2,100

Marks
available

(a) Fill in the appropriate numerical value as indicated by the letters in the
table above:

A 2

B 2

(b) The arithmetic mean of the account balances is 2

(c) The standard deviation of the account balances is 2
sub-total:

8

QUESTION FOUR [17 marks]



(d) Marks
available

(i) From the data given in the table on the previous page, construct a
cumulative "less than" frequency ogive.

Summary of the end-of-day account balances
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(ii) The median of the account balances is 2

(iii) The semi-interquartile range of the account
balances is

2

(e) Giving your reasons, explain whether the mean and standard deviation,
or the median and semi-interquartile range, would be the most
appropriate summary measures for this set of data.
(Do not exceed 50 words)

3

sub-total:
9

Total Marks  = 17

(Total = 17 Marks)

0 2 4 6 8



The Production Manager of a large manufacturing company is concerned about the apparent increasing
maintenance costs of the production machinery. There is a feeling that there may be a relationship
between the ages of the individual machines and their annual maintenance costs.

In order to examine this theory in more detail, the following information has been collected for a
randomly selected sample of 8 machines currently in operation:

Machine A B C D E F G H
Age in years (X) 2 5 8 2 3 7 4 10
Maintenance costs (£000) (Y) 3 8 12 5 7 10 8 13

ΣX = 41 ΣY = 66 ΣX2 = 271 ΣY2 = 624 ΣXY = 405

Marks
available

(a) Plot a scatter diagram of the above data.

Scatter Diagram
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(b) Describe two important features that are evident from the scatter
diagram. (Do not exceed 20 words for each.)

(i)

1

(ii)

1

sub-total:
4

QUESTION FIVE [17 marks]



Marks
available

(c) Calculate the least-squares regression line of maintenance costs
(£000) on machine age (years) in the form Y = a + bX.

a = 3

b = 2

(d) In relation to this particular situation, explain the meanings of a and b in
the formula above. (Do not exceed 20 words each.)

a:

2

b:

2

(e) A similar sample, in terms of age range of machines, was selected at
one of the company's other factories, yielding the least-squares
regression line:

Y = 3 + 1·5X

(i) Forecast the annual maintenance costs that would be
expected for a 12-year old machine. 2

(ii) Comment on the reliability of your forecast. (Do not exceed 30 words.)

2

sub-total:
13

Total Marks = 17

(Total  = 17 Marks)


