
Correlation 

Questions 
 
 
Q1. 
  

Two students, Jim and Dora, collected data on the mean annual rainfall, w cm, and the  
annual yield of leeks, l tonnes per hectare, for 10 years. 

Jim summarised the data as follows 

 

(a)  Find the product moment correlation coefficient between l and w 

(2) 

Dora decided to code the data first using s = w − 6 and t = l − 20 

(b)  Write down the value of the product moment correlation coefficient between s and t. 

Give a justification for your answer. 
(1) 

Dora calculates the equation of the regression line of t on s to be t = 0.00431s − 18.87 

(c)  Find the equation of the regression line of l on w in the form l = a + bw , giving the 

values of a and b to 3 significant figures. 
(3) 

(d)  Use your equation to estimate the yield of leeks when w is 100 cm. 

(1) 

(e)  Calculate the residual sum of squares. 

(2) 
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The graph shows the residual for each value of l 

 

(f)  (i)  State whether this graph suggests that the use of a linear regression model is 

suitable for these data. Give a reason for your answer. 
(ii)  Other than collecting more data, suggest how to improve the fit of the model in part 
(c)  to the data. 

(2) 

  

(Total for question = 11 marks) 

  

 
 
 
Q2. 
  

A large field of wheat is split into 8 plots of equal area. Each plot is treated with a different  
amount of fertiliser, f grams /m2. The yield of wheat, w tonnes, from each plot is recorded.  
The results are summarised below. 

 

(a)  Calculate the product moment correlation coefficient between f and w 

(2) 

(b)  Interpret the value of your product moment correlation coefficient. 

(1) 

(c)  Find the equation of the regression line of w on f in the form w = a + bf 

(3) 

(d)  Using your equation, estimate the decrease in yield when the amount of fertiliser 
decreases by 0.5 grams /m2 

(1) 
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The residuals of the data recorded are calculated and plotted on the graph below. 

 

(e)  With reference to this graph, comment on the suitability of the model you found in part 
(c). 

(2) 

(f)  Suggest how you might be able to refine your model. 

(1) 

  

(Total for question = 10 marks) 
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Q3. 
  

Gabriela is investigating a particular type of fish, called bream. She wants to create a model 
to predict the weight, w grams, of bream based on their length, x cm. 

For a sample of 27 bream, some summary statistics are given below. 

 = 31.07             = 628.59             = 11 386 134 

Sxw = 13 082.3            Sxx = 260.8 

(a)  Find the value of the product moment correlation coefficient between x and w 

(3) 

(b)  Explain whether the answer to part (a) is consistent with a linear model for these data. 

(1) 

(c)  Find the equation of the regression line of w on x in the form w = a + bx 

(3) 

A residual plot for these data is shown below. 

 

One of the bream in the sample has a length of 32 cm. 

(d)  Find its weight. 

(2) 

(e)  With reference to the residual plot, comment on the model for bream with lengths above 
33 cm. 

(1) 

  

(Total for question = 10 marks) 
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Q4. 

The scores achieved on a maths test, m, and the scores achieved on a physics test, p, by 16 
students are summarised below. 

 

(a)  Find the product moment correlation coefficient between m and p 

(2) 

(b)  Find the equation of the linear regression line of p on m 

(3) 

Figure 1 shows a plot of the residuals. 

 

(c)  Calculate the residual sum of squares (RSS). 

(2) 

For the person who scored 30 marks on the maths test, 

(d)  find the score on the physics test. 

(2) 

The data for the person who scored 20 on the maths test is removed from the data set. 

(e)  Suggest a reason why. 

(1) 

The product moment correlation coefficient between m and p is now recalculated for the 
remaining 15 students. 

(f)  Without carrying out any further calculations, suggest how you would expect this 
recalculated value to compare with your answer to part (a). 

Give a reason for your answer. 
(Total for question = 10 marks) 
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Q5. 
  

A scientist wants to develop a model to describe the relationship between the average daily 
temperature, x °C, and a household's daily energy consumption, y kWh, in winter. 

A random sample of the average temperature and energy consumption are taken from 10 
winter days and are summarised below. 

 

(a)   Find the product moment correlation coefficient between y and x. 

(2) 

(b)   Find the equation of the regression line of y on x in the form y = a + bx 

(3) 

(c)   Use your equation to estimate the daily energy consumption when the average daily 
temperature is 2°C 

(1) 

(d)   Calculate the residual sum of squares (RSS). 

(2) 

The table shows the residual for each value of x. 

 

(e)   Find the value of f. 

(2) 

(f)   By considering the signs of the residuals, explain whether or not the linear regression 
model is a suitable model for these data. 

(1) 

  

(Total for question = 11 marks) 
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Q6. 
  

A clothes shop manager records the weekly sales figures, £ s, and the average weekly 
temperature, t °C, for 6 weeks during the summer. The sales figures were coded so that w = 

 

The data are summarised as follows 

 

(a)  Find Swt and Stt 

(3) 

(b)  Write down the value of Sss and the value of Sst 

(2) 

(c)  Find the product moment correlation coefficient between s and t. 

(2) 

The manager of the clothes shop believes that a linear regression model may be appropriate 
to describe these data. 

(d)  State, giving a reason, whether or not your value of the correlation coefficient supports 
the manager's belief. 

(1) 

(e)  Find the equation of the regression line of w on t, giving your answer in the form w = a + 
bt 

(3) 

(f)  Hence find the equation of the regression line of s on t, giving your answer in the form s = 
c + dt, where c and d are correct to 3 significant figures. 

(2) 

(g)  Using your equation in part (f), interpret the effect of a 1°C increase in average weekly 
temperature on weekly sales during the summer. 

(1) 

  

(Total for question = 14 marks) 
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Q7. 
  

The table below shows the heights cleared, in metres, for each of 6 competitors in a high 
jump competition. 

 

These 6 competitors also took part in a long jump competition and finished in the following 
order, with C jumping the furthest. 

C          A          F          D          B          E 

(a)  Calculate Spearman's rank correlation coefficient for these data. 

(4) 

(b)  Stating your hypotheses clearly, test at the 5% level of significance whether or not there 
is a positive correlation between results in the high jump and results in the long jump. 

(4) 

The product moment correlation coefficient between the height of the high jump and the 
length of the long jump for each competitor is found to be 0.678 

(c)  Use this value to test, at the 5% level of significance, for evidence of positive correlation 
between results in the high jump and results in the long jump. 

(2) 

(d)  State the condition required for the test in part (c) to be valid. 

(1) 

(e)  Explain what your conclusions in part (b)  and part (c)  suggest about the relationship 
between results in the high jump and results in the long jump. 

(1) 

  

(Total for question = 12 marks) 

  

 
 

 Ch.2 Correlation



Q8. 
  

In a gymnastics competition, two judges scored each of 8 competitors on the vault. 

 

(a)   Calculate Spearman's rank correlation coefficient for these data. 

(4) 

(b)   Stating your hypotheses clearly, test at the 1% level of significance, whether or not the 
two judges are generally in agreement. 

(4) 

(c)   Give a reason to support the use of Spearman's rank correlation coefficient in this case. 

(1) 

The judges also scored the competitors on the beam. 

Spearman's rank correlation coefficient for their ranks on the beam was found to be 0.952 

(d)   Compare the judges' ranks on the vault with their ranks on the beam. 

(1) 

  

(Total for question = 10 marks) 
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Q9. 
  

Some students are investigating the strength of wire by suspending a weight at the end of 
the wire. They measure the diameter of the wire, d mm, and the weight, w grams, when the 
wire fails. Their results are given in the following table. 

 

The first 14 points are plotted on the axes. 

(a)  On the axes complete the scatter diagram for these data. 

(1) 

(b)  Use your calculator to write down the equation of the regression line of w on d. 

(2) 

(c)  With reference to the scatter diagram, comment on the appropriateness of using this  
linear regression model to make predictions for w for different values of d between 0.5 and 
5.4 

(1) 

The product moment correlation coefficient for these data is r = 0.987 (to 3 significant 
figures). 

(d)  Calculate the residual sum of squares (RSS) for this model. 

(2) 

Robert, one of the students, suggests that the model could be improved and intends to  
find the equation of the line of regression of w on u, where u = d2 
He finds the following statistics 

 

(e)  By considering the physical nature of the problem, give a reason to support Robert's 
suggestion. 

(1) 

(f)  Find the equation of the regression line of w on u. 

(3) 

(g)  Find the residual sum of squares (RSS) for Robert's model. 

(2) 

(h)  State, giving a reason based on these calculations, which of these models better 
describes these data. 

(1) 

(i)  Hence estimate the weight at which a piece of wire with diameter 3 mm will fail. 

(1) 
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(Total for question = 14 marks) 
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Q10. 
  

An estate agent in Tornep believes that houses further from the railway station are more 
expensive than those that are closer. She took a random sample of 22 three-bedroom 
houses in Tornep and calculated the product moment correlation coefficient between the 
house price and the distance from the station to be 0.3892 

Stating your hypotheses clearly, use a 5% level of significance to test the estate agent's 
belief. State the critical region used in your test. 

  

(Total for question = 3 marks) 

  

 
 
 
 
 
Q11. 
  

A junior judge is being trained by a senior judge to learn how to assess ice skaters. After the 
training, the judges each assess 6 ice skaters A, B, C, D, E and F. They each list them in 
order of preference with the best ice skater first. The results are shown in the table below. 

 

(a)  Calculate Spearman's rank correlation coefficient for these data. 

(5) 

(b)  Test, at the 5% level of significance, whether or not there is evidence of a positive 
correlation between the rankings of the junior judge and the senior judge. State your 
hypotheses clearly. 

(4) 

(c)  Comment on the effectiveness of the training delivered by the senior judge. 

(1) 

  

(Total for question = 10 marks) 
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Q12. 

Kwame is investigating a possible relationship between average March temperature, t°C, 
and tea yield, y kg/hectare, for tea grown in a particular location.  
He uses 30 years of past data to produce the following summary statistics for a linear 
regression model, with tea yield as the dependent variable. 

Residual Sum of Squares (RSS) = 1 666 567            Stt = 52.0            Syy = 1 774 155 
least squares regression line:            gradient = 45.5            y-intercept = 2080 

(a)  Use the regression model to predict the tea yield for an average March temperature of 
20 °C 

(1) 

He also produces the following residual plot for the data. 

 

(b)  Explain what you understand by the term residual. 

(1) 

(c)  Calculate the product moment correlation coefficient between t and y 

(2) 

(d)  Explain why the linear model may not be a good fit for the data 

(i)  with reference to your answer to part (c) 
(ii)  with reference to the residual plot. 

(2) 

Kwame also collects data on total March rainfall, w mm, for each of these 30 years. 

For a linear regression model of w on t the following summary statistic is found. 

Residual Sum of Squares (RSS) = 86 754 

Kwame concludes that since this model has a smaller RSS, there must be a stronger linear 
relationship between w and t than between y and t (where RSS = 1 666 567) 

(e)  State, giving a reason, whether or not you agree with the reasoning that led to Kwame's 
conclusion. 

(1) 

  

(Total for question = 7 marks) 
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Q13. 
  

Mary, Jahil and Dawn are judging the cakes in a village show. They have 5 features to 
consider and each feature is awarded up to 5 points. The total score the judges gave each 
cake are given in the table below. 

 

(a)  Calculate Spearman's rank correlation coefficient between Mary's scores and Jahil's 
scores. 

(4) 

(b)  Calculate Spearman's rank correlation coefficient between Jahil's scores and Dawn's 
scores. 

(3) 

The judges discussed their interpretation of the points system and agreed that the first prize 
should go to cake C. 

(c)  Explain how different interpretations of the points system could give rise to the results in 
part (a) and part (b). 

(2) 

  

(Total for question = 9 marks) 

  

 
 
Q14. 
  

Abena and Meghan are both given the same list of 10 films. 

Each of them ranks the 10 films from most favourite to least favourite. 

For the differences, d, between their ranks for these 10 films,  

(a)  Calculate Spearman's rank correlation coefficient between Abena's ranks and Meghan's 
ranks. 

(1) 
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A test is carried out at the 5% level of significance to see if there is agreement between their 
ranks for the films. 

The hypotheses for the test are 

H0 : ρS = 0                H1 : ρS > 0 

(b)  (i)  Find the critical region for the test. 

(ii)  State the conclusion of the test. 
(2) 

An 11th film is added to the list. Abena and Meghan both agree that this film is their least 
favourite. 

A new test is carried out at the 5% level of significance using the same hypotheses. 

(c)  Determine the conclusion of this test. You should state the test statistic and the critical 
value used. 

(4) 

  

(Total for question = 7 marks) 

  

 
 
Q15. 
  

Anisa is investigating the relationship between marks on a History test and marks on a 
Geography test. She collects information from 7 students. She wants to calculate the 
Spearman's rank correlation coefficient for the 7 students so she ranks their performance on 
each test. 

 

(a)  Write down the value of s and the value of t 

(2) 
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The full product moment correlation coefficient (pmcc) formula is used with the ranks to 

calculate the Spearman's rank correlation coefficient instead of  and the 
value obtained is 0.7106 to 4 significant figures. 

(b)  Explain why the full pmcc formula is used to carry out the calculation. 

(1) 

(c)  Stating your hypotheses clearly, test whether or not there is evidence to suggest that the 
higher a student ranks in the History test, the higher the student ranks in the Geography test. 
Use a 5% level of significance. 

(4) 

  

(Total for question = 7 marks) 

  

 
 
Q16. 
  

Bara is investigating whether or not the two judges of a skating competition are in 
agreement. The two judges gave a score to each of the 8 skaters in the competition as 
shown in the table below. 

 

Bara decided to calculate Spearman's rank correlation coefficient for these data. 

(a)  Calculate Spearman's rank correlation coefficient between the ranks of the two judges. 

(4) 

(b)  Test, at the 1% level of significance, whether or not the two judges are in agreement. 

(4) 

Judge 1 accidentally swapped the scores for skaters D and E. The score for skater D 
should be 63 and the score for skater E should be 62 

(c)  Without carrying out any further calculations, explain how Spearman's rank 

correlation coefficient will change. Give a reason for your answer. 
(2) 

  

(Total for question = 10 marks) 
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Q17. 
  

Nine athletes, A, B, C, D, E, F, G, H and I, competed in both the 100 m sprint and the long 
jump. After the two events the positions of each athlete were recorded and Spearman's rank 
correlation coefficient was calculated and found to be 0.85 

(a)  Stating your hypotheses clearly, test whether or not there is evidence to suggest that the 
higher an athlete's position is in the 100 m sprint, the higher their position is in the long jump. 
Use a 5% level of significance. 

(4) 

The piece of paper the positions were recorded on was mislaid. Although some of the 
athletes agreed their positions, there was some disagreement between athletes B, C and  D 
over their long jump results. 

The table shows the results that are agreed to be correct. 

 

Given that there were no tied ranks, 

(b)  find the correct positions of athletes B, C and D in the long jump. You must show your 
working clearly and give reasons for your answers. 

(5) 

(c)  Without recalculating the coefficient, explain how Spearman's rank correlation coefficient 
would change if athlete H was disqualified from both the 100 m sprint and the long jump. 

(2) 

  

(Total for question = 11 marks) 
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Q18. 
  

Over a period of time, researchers took 10 blood samples from one patient with a blood 
disease. For each sample, they measured the levels of serum magnesium, s mg/dl, in the 
blood and the corresponding level of the disease protein, d mg/dl. One of the researchers 
coded the data for each sample using x = 10s and y = 10(d – 9) but spilt ink over his work. 

The following summary statistics and unfinished scatter diagram are the only remaining 
information. 

 

 

 

 

(a)   Use the formula for Sxx to show that Sss = 26.589 

(3) 

(b)   Find the value of the product moment correlation coefficient between s and d. 

(4) 

(c)   With reference to the unfinished scatter diagram, comment on your result in part (b). 

(1) 

  

(Total for question = 8 marks) 
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Q19. 
  

A researcher claims that, at a river bend, the water gradually gets deeper as the distance 
from the inner bank increases. He measures the distance from the inner bank, b cm, and the 
depth of a river, s cm, at 7 positions. The results are shown in the table below. 

 

The Spearman's rank correlation coefficient between b and s is  

(a)   Stating your hypotheses clearly, test whether or not the data provides support for the 
researcher's claim. Use a 1% level of significance. 

(4) 

(b)   Without re-calculating the correlation coefficient, explain how the Spearman's rank 
correlation coefficient would change if 

(i)   the depth for G is 109 instead of 104 

(ii)  an extra value H with distance from the inner bank of 800 cm and depth 130 cm is 
included. 

(3) 

The researcher decided to collect extra data and found that there were now many tied ranks. 

(c)   Describe how you would find the correlation with many tied ranks. 

(2) 

  

(Total for question = 9 marks) 
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