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1. The scatter diagrams below were drawn by a student.

The student calculated the value of the product moment correlation coefficient for each of
the sets of data.

The values were

0.68 –0.79 0.08

Write down, with a reason, which value corresponds to which scatter diagram.
(6)
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3. A long distance lorry driver recorded the distance travelled, m miles, and the amount of
fuel used, f litres, each day.  Summarised below are data from the driver’s records for a
random sample of 8 days.

The data are coded such that x = m – 250 and y = f – 100.

Σx = 130 Σy = 48 Σxy = 8880 Sxx = 20 487.5

(a) Find the equation of the regression line of y on x in the form y = a + bx.
(6)

(b) Hence find the equation of the regression line of f on m.
(3)

(c) Predict the amount of fuel used on a journey of 235 miles.
(1)
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3. A metallurgist measured the length, l mm, of a copper rod at various temperatures, t °C,

and recorded the following results.

The results were then coded such that x = t and y = l – 2460.00.

(a) Calculate Sxy and Sxx.

(You may use Σx2 = 15965.01   and   Σxy = 757.467)

(5)

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

(5)

(c) Estimate the length of the rod at 40 °C.

(3)

(d) Find the equation of the regression line of l on t.
(2)

(e) Estimate the length of the rod at 90 °C.

(1)

(f) Comment on the reliability of your estimate in part (e).

(2)

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________
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t l

20.4 2461.12

27.3 2461.41

32.1 2461.73

39.0 2461.88

42.9 2462.03

49.7 2462.37

58.3 2462.69

67.4 2463.05
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1. As part of a statistics project, Gill collected data relating to the length of time, to the
nearest minute, spent by shoppers in a supermarket and the amount of money they spent.
Her data for a random sample of 10 shoppers are summarised in the table below, where t
represents time and £m the amount spent over £20.

(a) Write down the actual amount spent by the shopper who was in the supermarket for
15 minutes.

(1)

(b) Calculate Stt, Smm and Stm.

(You may use t 2 = 5478   m2 = 2101   tm = 2485)
(6)

(c) Calculate the value of the product moment correlation coefficient between t and m.
(3)

(d) Write down the value of the product moment correlation coefficient between t and the
actual amount spent.  Give a reason to justify your value.

(2)

On another day Gill collected similar data.  For these data the product moment correlation
coefficient was 0.178

(e) Give an interpretation to both of these coefficients.
(2)

(f) Suggest a practical reason why these two values are so different.
(1)

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

t (minutes) £m
15 –3
23 17
5 –19

16 4
30 12
6 –9

32 27
23 6
35 20
27 6
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1. A random sample of 50 salmon was caught by a scientist. He recorded the length l cm and 

weight w kg of each salmon.

 The following summary statistics were calculated from these data.

 ∑ l = 4027       ∑ l 2 = 327 754.5       ∑ w = 357.1       ∑ lw = 29 330.5       Sww = 289.6

 (a) Find Sll and Slw
(3)

 (b) Calculate, to 3 significant figures, the product moment correlation coefficient between 

l and w.

(2)

 (c) Give an interpretation of your coefficient.

(1)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Q17 : S1 CHAP06–7 CORRELATION AND REGRESSION www.CasperYC.club

Leave 

blank

4. A farmer collected data on the annual rainfall, x cm, and the annual yield of peas, p tonnes 

per acre.

 The data for annual rainfall was coded using v = 
5

10
x −  and the following statistics were 

found.

Svv = 5.753      Spv = 1.688      Spp = 1.168       p = 3.22     v  = 4.42

 (a) Find the equation of the regression line of p on v in the form  p = a + bv.

(4)

 (b) Using your regression line estimate the annual yield of peas per acre when the annual 

rainfall is 85 cm. 

(2)
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1. On a particular day the height above sea level, x metres, and the mid-day temperature, y°C,

were recorded in 8 north European towns. These data are summarised below

2S 3 535 237.5     181     4305     S 23 726.25xx xyy y= = = = −∑ ∑
 (a) Find Syy

(2)

(b) Calculate, to 3 significant figures, the product moment correlation coefficient for 

these data.

(2)

(c) Give an interpretation of your coefficient.

(1)

A student thought that the calculations would be simpler if the height above sea level, h,

was measured in kilometres and used the variable 
1000

xh =  instead of x.

 (d) Write down the value of Shh
(1)

(e) Write down the value of the correlation coefficient between h and y.

(1)
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7. A teacher took a random sample of 8 children from a class. For each child the teacher 

recorded the length of their left foot, f cm, and their height, h cm. The results are given in 

the table below.

f 23 26 23 22 27 24 20 21

h 135 144 134 136 140 134 130 132

(You may use 186     1085     S 39.5    S 139.875    25291ff hhf h fh= = = = =∑ ∑ ∑ )

 (a) Calculate S fh
(2)

 (b) Find the equation of the regression line of h on f in the form .h a bf= +
  Give the value of a and the value of b correct to 3 significant figures.

(5)

(c) Use your equation to estimate the height of a child with a left foot length of 25 cm.

(2)

 (d) Comment on the reliability of your estimate in (c), giving a reason for your answer.

(2)

 The left foot length of the teacher is 25 cm.

 (e) Give a reason why the equation in (b) should not be used to estimate the teacher’s 

height.

(1)
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5.  The age, t years, and weight, w grams, of each of 10 coins were recorded. These data are 

summarised below.

 t2 = 2688     tw = 1760.62     t = 158    w = 111.75    Sww = 0.16

 (a) Find S and Stw for these data.

(3)

 (b) Calculate, to 3 significant figures, the product moment correlation coefficient between 

t and w.

(2)

 (c) Find the equation of the regression line of w on t in the form 

(4)

 (d) State, with a reason, which variable is the explanatory variable.

(2)

 (e) Using this model, estimate 

  (i) the weight of a coin which is 5 years old,

  (ii) the effect of an increase of 4 years in age on the weight of a coin.

(2)

 It was discovered that a coin in the original sample, which was 5 years old and weighed 

20 grams, was a fake.

 (f) State, without any further calculations, whether the exclusion of this coin would 

increase or decrease the value of the product moment correlation coefficient. Give a 

reason for your answer.

(2)
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2. A bank reviews its customer records at the end of each month to find out how many 

customers have become unemployed, u, and how many have had their house repossessed, h,

  during that month. The bank codes the data using variables x u= −100

3
 and y h= − 20

7
  

 The results for the 12 months of 2009 are summarised below.

��x = 477   Sxx��������	������y = 480   Syy���
	

�����xy = 23 070

 (a) Calculate the value of the product moment correlation coefficient for x and y.

(3)

 (b) Write down the product moment correlation coefficient for u and h.

(1)

 The bank claims that an increase in unemployment among its customers is associated with 

an increase in house repossessions.

 (c) State, with a reason, whether or not the bank’s claim is supported by these data.

(2)
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3. A scientist is researching whether or not birds of prey exposed to pollutants lay eggs with 

thinner shells. He collects a random sample of egg shells from each of 6 different nests 

and tests for pollutant level, p, and measures the thinning of the shell, t. The results are 

shown in the table below.

p 3 8 30 25 15 12

t 1 3 9 10 5 6

 [You may use ��p2 = 1967 and ��pt = 694]

 (a) Draw a scatter diagram on the axes on page 7 to represent these data.

(2)

 (b) Explain why a linear regression model may be appropriate to describe the relationship 

between p and t.
(1)

 (c) Calculate the value of S pt and the value of S pp .

(4)

 (d) Find the equation of the regression line of t on p, giving your answer in the form 

t = a + bp.   
(4)

 (e) Plot the point ( p, t ) and draw the regression line on your scatter diagram.

(2)

 The scientist reviews similar studies and finds that pollutant levels above 16 are likely to 

result in the death of a chick soon after hatching.

 (f) Estimate the minimum thinning of the shell that is likely to result in the death of a chick.

(2)
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3. A biologist is comparing the intervals (m seconds) between the mating calls of a certain 

species of tree frog and the surrounding temperature (t °C).  The following results were 

obtained.

t °C 8 13 14 15 15 20 25 30

m secs 6.5 4.5 6 5 4 3 2 1

��
�����������tm = 469.5,  Stt = 354,  Smm = 25.5)

 (a) Show that Stm = –90.5

(4)

 (b) Find the equation of the regression line of m on t giving your answer in the form  

m = a + bt.
(4)

 (c) Use your regression line to estimate the time interval between mating calls when the 

surrounding temperature is 10 °C.

(1)

 (d) Comment on the reliability of this estimate, giving a reason for your answer.

(1)
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1. A meteorologist believes that there is a relationship between the height above sea level, 

h m, and the air temperature, t °C.  Data is collected at the same time from 9 different 

places on the same mountain.  The data is summarised in the table below.

h 1400 1100 260 840 900 550 1230 100 770

t 3 10 20 9 10 13 5 24 16

 [You may assume that � h = 7150, � t =110, � h2 = 7171500, � t2 = 1716,  

� th = 64 980 and Stt = 371.56]

 (a) Calculate Sth and Shh.  Give your answers to 3 significant figures.

(3)

 (b) Calculate the product moment correlation coefficient for this data.

(2)

 (c) State whether or not your value supports the use of a regression equation to predict the 

air temperature at different heights on this mountain.  Give a reason for your answer.

(1)

 (d) Find the equation of the regression line of t on h giving your answer in the form 

t = a + bh.

 (4)

 (e) Interpret the value of b.

(1)

 (f) Estimate the difference in air temperature between a height of 500 m and a height of 

1000 m.

(2)
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3. An agriculturalist is studying the yields, y kg, from tomato plants.  The data from a random 

sample of 70 tomato plants are summarised below.

Yield ( y kg) Frequency (f ) Yield midpoint (x kg)

0 � y < 5 16 2.5

 5 � y < 10 24 7.5

10 � y < 15 14 12.5

15 � y < 25 12 20

25 � y < 35 4 30

( . )You may use f  and fx x= =∑ ∑755 12037 52

 A histogram has been drawn to represent these data.

 The bar representing the yield 5 � y < 10 has a width of 1.5 cm and a height of 8 cm.

 (a) Calculate the width and the height of the bar representing the yield 15 � y < 25

(3)

 (b) Use linear interpolation to estimate the median yield of the tomato plants.

(2)

 (c) Estimate the mean and the standard deviation of the yields of the tomato plants.

(4)

 (d) Describe, giving a reason, the skewness of the data.

(2)

 (e) Estimate the number of tomato plants in the sample that have a yield of more than 

1 standard deviation above the mean.

(2)
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5. A researcher believes that parents with a short family name tended to give their children a 

long first name.  A random sample of 10 children was selected and the number of letters 

in their family name, x, and the number of letters in their first name, y, were recorded.

 The data are summarised as:

x y y xy xx= = = = =∑ ∑ ∑ ∑60 61 393 382 282, , , , S

 (a) Find Syy and Sxy
(3)

 (b) Calculate the product moment correlation coefficient, r, between x and y.

(2)

 (c) State, giving a reason, whether or not these data support the researcher’s belief.

(2)

 The researcher decides to add a child with family name “Turner” to the sample.

 (d) Using the definition Sxx x x= − −∑ ( ) ,2 state the new value of Sxx giving a reason for 

your answer.

(2)

 Given that the addition of the child with family name “Turner” to the sample leads to an 

increase in Syy

 (e) use the definition Sxy x x y y= − − − −∑ ( )( ) to determine whether or not the value of r 

will increase, decrease or stay the same.  Give a reason for your answer.

(2)
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