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1 The table shows the population, x million, of each of nine countries in Western Europe together with
the population, y million, of its capital city.

Germany United France Italy Spain The Portugal Austria Switzerland
Kingdom Netherlands

x 82.1 59.2 59.1 56.7 39.2 15.9 9.9 8.1 7.3

y 3.5 7.0 9.0 2.7 2.9 0.8 0.7 1.6 0.1

[n = 9, Σ x = 337.5, Σ x2 = 18 959.11, Σy = 28.3, Σy2 = 161.65, Σ xy = 1533.76.]

(i) (a) Calculate Spearman’s rank correlation coefficient, rs. [5]

(b) Explain what your answer indicates about the populations of these countries and their capital
cities. [1]

(ii) Calculate the product moment correlation coefficient, r. [2]

The data are illustrated in the scatter diagram.

(iii) By considering the diagram, state the effect on the value of the product moment correlation
coefficient, r, if the data for France and the United Kingdom were removed from the calculation.

[1]

(iv) In a certain country in Africa, most people live in remote areas and hence the population of the
country is unknown. However, the population of the capital city is known to be approximately
1 million. An official suggests that the population of this country could be estimated by using a
regression line drawn on the above scatter diagram.

(a) State, with a reason, whether the regression line of y on x or the regression line of x on y
[2]would need to be used.

(b) Comment on the reliability of such an estimate in this situation. [2]
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2 A firm wishes to assess whether there is a linear relationship between the annual amount spent on

advertising, £x thousand, and the annual profit, £y thousand. A summary of the figures for 12 years

is as follows.

n = 12 Σ x = 86.6 Σ y = 943.8 Σ x2 = 658.76 Σ y2 = 83 663.00 Σ xy = 7351.12

[3](i) Calculate the product moment correlation coefficient, showing that it is greater than 0.9.

(ii) Comment briefly on this value in this context. [1]

(iii) A manager claims that this result shows that spending more money on advertising in the future

will result in greater profits. Make two criticisms of this claim. [2]

[4](iv) Calculate the equation of the regression line of y on x.

(v) Estimate the annual profit during a year when £7400 was spent on advertising. [2]
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3	 The Gross Domestic Product per Capita (GDP), x dollars, and the Infant Mortality Rate per thousand (IMR), 
y, of 6 African countries were recorded and summarised as follows.

n = 6 /x = 7000 /x2 = 8 700 000 / y = 456 / y2 = 36 262 /xy = 509 900

(i) Calculate the equation of the regression line of y on x for these 6 countries. [4]

The original data were plotted on a scatter diagram and the regression line of y on x was drawn, as shown 
below.
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(ii) The GDP for another country, Tanzania, is 1300 dollars. Use the regression line in the diagram to
estimate the IMR of Tanzania. [1]

(iii) The GDP for Nigeria is 2400 dollars. Give two reasons why the regression line is unlikely to give a
reliable estimate for the IMR for Nigeria. [2]

(iv) The actual value of the IMR for Tanzania is 96. The data for Tanzania (x = 1300, y = 96) is now included
with the original 6 countries. Calculate the value of the product moment correlation coefficient, r, for
all 7 countries. [4]

(v) The IMR is now redefined as the infant mortality rate per hundred instead of per thousand, and the
value of r is recalculated for all 7 countries. Without calculation state what effect, if any, this would
have on the value of r found in part (iv). [1]
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4 For each of the last five years the number of tourists, x thousands, visiting Sackton, and the average weekly 
sales, £ y thousands, in Sackton Stores were noted. The table shows the results.

Year 2007 2008 2009 2010 2011

x 250 270 264 290 292

y 4.2 3.7 3.2 3.5 3.0

(i) Calculate the product moment correlation coefficient r between x and y. [4]

(ii) It is required to estimate the average weekly sales at Sackton Stores in a year when the number of
tourists is 280 000. Calculate the equation of an appropriate regression line, and use it to find this
estimate. [4]

(iii) Over a longer period the value of r is −0.8. The mayor says, “This shows that having more tourists
causes sales at Sackton Stores to decrease.” Give a reason why this statement is not correct. [1]
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