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1 Two commentators gave ratings out of 100 for seven sports personalities. The ratings are shown in
the table below.

A B C D E F G

73 76 78 65 86 82 91

Personality

Commentator I
Commentator II 77 78 79 80 86 89 95

[5](i) Calculate Spearman’s rank correlation coeffi ient for these ratings.

(ii) State what your answer tells you about the ratings given by the two commentators. [1]

2 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 coeffi ient, rs. [5]

(b) Explain what your answer indicates about the populations of these countries and their capital
cities. [1]
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(ii) Calculate the product moment correlation coeff cient, 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
coeffici nt, 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 offi ial 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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3 Three tutors each marked the coursework of five students. The marks are given in the table.

Student A B C D E

Tutor 1 73 67 60 48 39

Tutor 2 62 50 61 76 65

Tutor 3 42 50 63 54 71

(i) Calculate Spearman’s rank correlation coefficient, r
s
, between the marks for tutors 1 and 2. [5]

(ii) The values of r
s

for the other pairs of tutors, are as follows.

Tutors 1 and 3: r
s
= −0.9

Tutors 2 and 3: r
s
= 0.3

State which two tutors differ most widely in their judgements. Give your reason. [2]

4 Five dogs, A, B, C, D and E, took part in three races. The order in which they finished the first race

was ABCDE.

(i) Spearman’s rank correlation coefficient between the orders for the 5 dogs in the first two races

was found to be −1. Write down the order in which the dogs finished the second race. [1]

(ii) Spearman’s rank correlation coefficient between the orders for the 5 dogs in the first race and the

third race was found to be 0.9.

(a) Show that, in the usual notation (as in the List of Formulae), Σd2 = 2. [2]

(b) Hence or otherwise find a possible order in which the dogs could have finished the third

race. [2]

5 (a) The table gives the heights and masses of 5 people.

Person A B C D E

Height (m) 1.72 1.63 1.77 1.68 1.74

Mass (kg) 75 62 64 60 70

Calculate Spearman’s rank correlation coefficient. [5]

(b) In an art competition the value of Spearman’s rank correlation coefficient, rs, calculated from two
judges’ rankings was 0.75. A late entry for the competition was received and both judges ranked this
entry lower than all the others. By considering the formula for rs, explain whether the new value of rs
will be less than 0.75, equal to 0.75, or greater than 0.75. [3]
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6 Two independent assessors awarded marks to each of 5 projects.  The results were as shown in the table. 

(i) Calculate Spearman’s rank correlation coefficient for the data. [5] 

(ii) Show, by sketching a suitable scatter diagram, how two assessors might have assessed 5 projects in
such a way that Spearman’s rank correlation coefficient for their marks was +1  while the product
moment correlation coefficient for their marks was not +1 .  (Your scatter diagram need not be drawn
accurately to scale.) [2]
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