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1.	 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.
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	 (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)

Question 1 continues on page 4
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Question 1 continued
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Question 1 continued

	 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)
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Question 1 continued
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  

1.	 Baako is investigating the times taken by children to run a 100 m race, x seconds, and 
a 500 m race, y seconds. For a sample of 20 children, Baako obtains the time taken by 
each child to run each race.

	 Here are Baako’s summary statistics.

Sxx = 314.55      Syy = 9026      Sxy = 1610

x = 19 65.       y = 108

	 (a)	 Calculate the product moment correlation coefficient between the times taken to run 
the 100 m race and the times taken to run the 500 m race.

(2)

	 (b)	 Show that the equation of the regression line of y on x can be written as

y = 5.12x + 7.42

		  where the gradient and y intercept are given to 3 significant figures.
(3)

	 The child who completed the 100 m race in 20 seconds took 104 seconds to complete 
the 500 m race.

	 (c)	 Find the residual for this child.
(1)

	 The table below shows the signs of the residuals for the 20 children in order of finishing 
time for the 100 m race.

Sign of residual + + + + – – + – – – – – – – – + + + + +

	 (d)	 Explain what the signs of the residuals show about the model’s predictions of the 
500 m race times for the children who are fastest and slowest over the 100 m race.

(1)
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Question 1 continued
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2 A large field of wheat is split into 8 plots of equal area.  Each plot is treated with a different 
amount of fertiliser,  grams /m2.  The yield of wheat, w tonnes, from each plot is recorded.  
The results are summarised below.

∑  f = 28      ∑ w = 303      ∑ w2 = 13 447      Sff = 42      Sfw = 269.5

 (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)

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

2 4 6 8 f

 (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)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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1.	 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.

Student History mark Geography mark History rank Geography rank

A 76 58 1 3

B 70 60 2 2

C 64 57 s t

D 64 63 s 1

E 64 57 s t

F 59 50 6 7

G 55 52 7 6

	 (a)	 Write down the value of s and the value of t
(2)

	 The full product moment correlation coefficient (pmcc) formula is used with the ranks  
 
to calculate the Spearman’s rank correlation coefficient instead of  ( )

2

2

6Σ1
1s

dr
n n

= −
−

   
 
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)
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Question 1 continued
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  

2.	 An estate agent asks customers to rank 7 features of a house, A, B, C, D, E, F and G, 
in order of importance. The responses for two randomly selected customers are in the 
table below.

Rank 1 2 3 4 5 6 7

Customer 1 A E C F G B D

Customer 2 E F C G A D B

	 (a) 	Calculate Spearman’s rank correlation coefficient for these data.
(4)

	 (b) 	Stating your hypotheses and critical value clearly, test at the 5% level of 
significance, whether or not the two customers are generally in agreement. 

(3)
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Question 2 continued
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8 Nine athletes, A, B, C, D, E, , , and , 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.

Athlete A B C D E F G H

Position in 100 m sprint 4 6 7 9 2 8 3 1 5

Position in long jump 5 4 9 3 1 2

 Given that there were no tied ranks,

 (b) find the correct positions of athletes B, and  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)
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Question 8 continued
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Question 8 continued
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  

2.	 Two lecturers are marking a large batch of students’ essays, to place them in rank order.

	 A random sample of 9 students is taken and their essays are marked by both lecturers.

	 The marks awarded are given in the table below.

Student A B C D E F G H I

Lecturer 1 10 16   5 17 12   7 14 11   8

Lecturer 2 17 22 19 24 21 15 23 18 20

	 (a)	 Calculate Spearman’s rank correlation coefficient for these data.
(4)

	 (b)	 Carry out a suitable test to assess whether the lecturers agree about the rank order of 
the essays. You should use a 5% level of significance and state your hypotheses and 
critical value clearly.

(3)
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Question 2 continued
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4.	 A researcher is investigating the relationship between elevation, x metres, and annual 
mean temperature, t °C.

	 From a random sample of 20 weather stations in Switzerland, the following results 
were obtained

Sxx = 8 820 655        Stt = 444.7        ∑ x = 28 130        ∑ t = 94.62

	 The product moment correlation coefficient for these data is found to be −0.959

	 (a)	 Interpret the value of this correlation coefficient.  
(1)

	 (b)	Show that the equation of the regression line of t on x can be written as

t = 14.3 − 0.00681x
(4)

	 The random variable W represents the elevations of the weather stations in kilometres. 

	 (c)	 Write down the equation of the regression line of t on w for these 20 weather 
stations in the form  t = a + bw

(1)

	 (d)	Show that the residual sum of squares (RSS) for the model for t and x is 35.7 correct 
to one decimal place. 

(1)

	 One of the weather stations in the sample had a recorded elevation of 1100 metres and 
an annual mean temperature of 1.4 °C 

	 (e)	 (i)	 Calculate this weather station’s contribution to the residual sum of squares.  
Give your answer as a percentage.

(2)

		  (ii)	 Comment on the data for this weather station in light of your answer to part (e)(i).
(1)
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Question 4 continued
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Question Scheme 

 

Marks AOs 

1(a) [20 × 45.5 + 2080] = 2990 [kg/ha] B1 3.4 

 (1)  

(b) (A residual is the) difference between the observed value 

(oe) and the predicted value (oe) (of the dependent variable) 
B1 1.2 

 (1)  

(c) 21666567 1774155(1 )r= −  M1 1.1b 

0.246...r =                                                          awrt 0.246 A1 1.1b 

 (2)  

(d)(i) Since r is close to 0/weak correlation B1 2.4 

(ii) e.g. (For t > 20…) the residuals do not appear randomly 

scattered about 0. 
B1 3.5a 

  (2)  

(e) Kwame’s conclusion cannot be supported using RSS since 

the two values of RSS do not have the same units. 
B1 2.3 

 (1)  

(7 marks) 

Notes 

(a) B1: cao 

(b) 

B1: Correct definition. Allow equivalent wording.  

Distance from regression line on its own is B0, but allow if vertical distance or y 

is referenced 

 (c) 

M1: Use of correct expression for r or 
2r    

Allow use of Sty = 45.5 × 52.0 [=2366]   

or RSS: 

2)
1666567 [ 2365.2...]

(S
1774155 S

52

ty

ty− = → =   

and then 
awrt 2365 or awrt 2366

52.0 1774155
r =


  

A1:  awrt 0.246   ( –0.246 or ± 0.246 scores M1A0) 

(d)(i) 

(ii) 

B1: Correct explanation 

B1: Correct evaluation of the fit of the model’s residuals (e.g. variance either side 

of t = 20 does not appear to be the same) 

‘residuals not randomly scattered’ on its own is B0. 

(e) 
B1: Correct assessment of the conclusion involving the units/size of the variables 

used to calculate the RSS 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Question Scheme 

 

Marks AOs 

1(a) [20 × 45.5 + 2080] = 2990 [kg/ha] B1 3.4 

 (1)  

(b) (A residual is the) difference between the observed value 

(oe) and the predicted value (oe) (of the dependent variable) 
B1 1.2 

 (1)  

(c) 21666567 1774155(1 )r= −  M1 1.1b 

0.246...r =                                                          awrt 0.246 A1 1.1b 

 (2)  

(d)(i) Since r is close to 0/weak correlation B1 2.4 

(ii) e.g. (For t > 20…) the residuals do not appear randomly 

scattered about 0. 
B1 3.5a 

  (2)  

(e) Kwame’s conclusion cannot be supported using RSS since 

the two values of RSS do not have the same units. 
B1 2.3 

 (1)  

(7 marks) 

Notes 

(a) B1: cao 

(b) 

B1: Correct definition. Allow equivalent wording.  

Distance from regression line on its own is B0, but allow if vertical distance or y 

is referenced 

 (c) 

M1: Use of correct expression for r or 
2r    

Allow use of Sty = 45.5 × 52.0 [=2366]   

or RSS: 

2)
1666567 [ 2365.2...]

(S
1774155 S

52

ty

ty− = → =   

and then 
awrt 2365 or awrt 2366

52.0 1774155
r =


  

A1:  awrt 0.246   ( –0.246 or ± 0.246 scores M1A0) 

(d)(i) 

(ii) 

B1: Correct explanation 

B1: Correct evaluation of the fit of the model’s residuals (e.g. variance either side 

of t = 20 does not appear to be the same) 

‘residuals not randomly scattered’ on its own is B0. 

(e) 
B1: Correct assessment of the conclusion involving the units/size of the variables 

used to calculate the RSS 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Question Scheme 

 

Marks AOs 

2(a) 1.96 B1 3.3 

1.2
57.2 '1.96'

120
    M1 2.1 

( 56.985…, 57.414…)                         awrt (57.0, 57.4)   A1 1.1b 

 (3)  

(b)(i) 

 

 

(ii) 

~ N.......Y W−  

                             
2 21.2 0.9

0,
120 140

 
+ 

 
 

M1 

 

A1A1 

(3) 

3.3 

 

1.1b1.1b 

Central limit theorem applies so we do not need to know the 

distributions of Y and W/ Allows us to assume that sample 

means (Y and W ) are normally distributed. 

B1 2.4 

 (1)  

(c) 
0H : ( ) ( )y ellow w hite =       

1H : ( ) ( )y ellow w hite         B1 2.5 

2 2

57.2 56.9
2.24949...

1.2 0.9

120 140

z
−

= =

+

 M1 

A1 

3.1b 

1.1b 

CV = 1.6449            [ or  p-value = 0.01224…] p = awrt 0.01 B1 1.1b 

[Reject 
0H ] Significant evidence to support Jamie’s 

claim/mean weight of the population of yellow tennis balls 

is greater than mean weight of the population of white 

tennis balls. 

A1 2.2b 

 (5)  

(12 marks) 

Notes 

(a) 

B1: Understanding that sample mean can be modelled using a Normal 

distribution with z = 1.96    Allow 1.959…or better from calculator 

M1: Setting up confidence interval 
1.2

57.2
120

z   

A1: awrt (57.0, 57.4)  Must come from correct z value = 1.96 (or better). 

(b)(i)(ii) 

M1: Translating context into a Normal distribution model 

A1: Correct mean  

A1: Correct variance (allow awrt 0.0178 or exact fraction 
249

14000
 ) 

B1: Correct explanation about the distributions of Y and W or Y and W  

(c) 

B1: Both hypotheses (oe) correct with correct notation (if using 
x  and y  these 

must be defined). 

M1: Standardising using normal distribution test statistic for difference of two 

means with known variance 

A1: awrt 2.25 

B1: Correct critical value 1.6449 or better, [or p = 0.01 or better from correct 

working]  

A1: Drawing a correct inference in context. Do not allow contradictory 

statements, e.g. ‘Do not reject 
0H , so Jamie’s claim is supported’  
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Question Scheme Marks AOs 

1(a) 1610

314.55 9026
r =


 M1 1.1b 

    = 0.9555….                                                    awrt 0.956 A1 1.1b 

 (2)  

(b) 1610

314.55
b =   M1 2.1 

108 ' ' 19.65a y bx b= − = −   M1 1.1b 

                                                               y = 5.12x + 7.42* A1* 1.1b 

 (3)  

(c) Residual = 104 – (5.12(20) + 7.42) =                   awrt –5.8 B1 3.4 

 (1)  

(d) Positive residuals show that the model underestimates the 500m race 

times of the fastest and slowest children.  
B1 3.5a 

 (1)  

(7 marks) 

Notes 

(a) 
M1: correct expression for r 

A1: awrt 0.956 

(b) 

M1: correct expression for gradient, or correct formula stated with b to more than 3.s.f 

M1: correct expression, or correct formula stated with a to more than 3.s.f 

follow through their b 

*A1: correct linear model with a = awrt 7.42 and b = awrt 5.12 

(c) B1: correct use of model awrt  –5.8  

(d) B1: correct contextual explanation mentioning positive residuals and underestimate o.e. 

 

 

 

 

 

 

 

 

 

 

Question Scheme Marks AOs 

1(a) 1610

314.55 9026
r =


 M1 1.1b 

    = 0.9555….                                                    awrt 0.956 A1 1.1b 

 (2)  

(b) 1610

314.55
b =   M1 2.1 

108 ' ' 19.65a y bx b= − = −   M1 1.1b 

                                                               y = 5.12x + 7.42* A1* 1.1b 

 (3)  

(c) Residual = 104 – (5.12(20) + 7.42) =                   awrt –5.8 B1 3.4 

 (1)  

(d) Positive residuals show that the model underestimates the 500m race 

times of the fastest and slowest children.  
B1 3.5a 

 (1)  

(7 marks) 

Notes 

(a) 
M1: correct expression for r 

A1: awrt 0.956 

(b) 

M1: correct expression for gradient, or correct formula stated with b to more than 3.s.f 

M1: correct expression, or correct formula stated with a to more than 3.s.f 

follow through their b 

*A1: correct linear model with a = awrt 7.42 and b = awrt 5.12 

(c) B1: correct use of model awrt  –5.8  

(d) B1: correct contextual explanation mentioning positive residuals and underestimate o.e. 
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2(a) 2303
13447 1970.875

8
wwS        

269.5

42 1970.875
r 


  M1 1.1b 

0.9367...r                                                                      awrt 0.937 A1 1.1b 

 (2)  

(b) As the amount of fertiliser increases the yield increases B1 3.2a 

 (1)  

(c) 269.5

42
b    6.41666...   M1 3.3 

 303 28
' '

8 8
a b    15.41666...   M1 1.1b 

 15.4 6.42w f    A1 1.1b 

  (3)  

(d) 3.21 tonnes B1ft 1.1b 

  (1)  

(e) 
The residual plot is close to an ’n’ shape or the residuals appear not 

to be randomly scattered  
M1 2.4 

 The model in part(c) is unlikely to be suitable A1 2.2b 

  (2)  

(f) Fit a curve rather than a line  B1 3.5c 

  (1)  

    

(10 marks) 

Notes: 

(a) M1 Complete correct method for finding r 

 A1 for awrt 0.937 

(b) B1 Correct contextual statement 

(c) M1 For use of a correct model ie a correct expression for b 

 M1 For use of a correct model ie a correct expression (ft) for a 

 A1 For a correct model 15.4 6.42w f   with awrt 15.4 and awrt 6.42 

(d) B1ft awrt 3.21 condone  – 3.21 

(e) M1 Explaining a reason for their conclusion eg there is a pattern/trend in the residuals 

Do not accept residuals not close to zero 

 A1   concluding it is not valid oe 

(f) B1 A comment about not using a linear line eg use a quadratic model, logarithmic graph 

exponential 
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Question Scheme 

 

Marks AOs 

1(a) s = 4 B1 1.1b 

t = 4.5 B1 1.1b 

 (2)  

(b) Because there are tied ranks. B1 2.4 

 (1)  

(c) 
0H : 0s =       

1H : 0s         B1 2.5 

CV = 0.7143 B1 1.1b 

0.7106sr =  does not lie in the critical region. M1 2.1 

There is insufficient evidence to suggest that the higher the 

rank in the History test, the higher the rank in the Geography 

test (oe). 

 

A1 2.2b 

 (4)  

(7 marks) 

Notes 

(a) 
B1: cao 

B1: cao 

(b) B1: Correct explanation 

 (c) 

B1:  Both hypotheses correct with correct notation (must use 
s  or  )  

B1:  Correct critical value 0.7143 or better 

M1: Drawing a correct inference using their CV and 0.7106  

A1:  Drawing a correct inference (condone “marks” instead of ranks) in context 

using their CV and 0.7106 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Question Scheme 

 

Marks AOs 

1(a) s = 4 B1 1.1b 

t = 4.5 B1 1.1b 

 (2)  

(b) Because there are tied ranks. B1 2.4 

 (1)  

(c) 
0H : 0s =       

1H : 0s         B1 2.5 

CV = 0.7143 B1 1.1b 

0.7106sr =  does not lie in the critical region. M1 2.1 

There is insufficient evidence to suggest that the higher the 

rank in the History test, the higher the rank in the Geography 

test (oe). 

 

A1 2.2b 

 (4)  

(7 marks) 

Notes 

(a) 
B1: cao 

B1: cao 

(b) B1: Correct explanation 

 (c) 

B1:  Both hypotheses correct with correct notation (must use 
s  or  )  

B1:  Correct critical value 0.7143 or better 

M1: Drawing a correct inference using their CV and 0.7106  

A1:  Drawing a correct inference (condone “marks” instead of ranks) in context 

using their CV and 0.7106 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Question Scheme 

 

Marks AOs 

2(a) 
0H : ( ) ( ) 5b lue w hite = +       

1H : ( ) ( ) 5b lue w hite  +        B1 2.1 

2 22.6 2.4
. .

90 80
s e = +   

M1 

 
1.1b 

2 2

39.5 33.7 5
2.085773...

2.6 2.4

90 80

z
− −

= =

+

                             awrt 2.09 M1 

A1 

3.1b 

1.1b 

CV = 2.3263           [ or  p-value = 0.01849…] B1 1.1b 

Not significant, insufficient evidence to support Nissim’s 

claim. 
A1 2.2b 

 (6)  

(b) Use the t - test or (Since sample sizes are large,) use 2s  as 

an approximation to 2  
B1 2.4 

 (1)  

(c) 
Since sample size is large, by the Central Limit Theorem, 

sample means will be (approximately) normally distributed  

…so no effect as the calculations in part (a) can still be 

carried out.  

B1 

 

 

 

dB1 

2.4 

 

 

 

3.2b 

 (2)  

(9 marks) 

Notes 

(a) 

B1: Both hypotheses (oe) correct with correct notation (if using 
x  and y  these 

must be defined). 

M1: Calculation of standard error  

M1: Standardising using normal distribution test statistic for difference of two 

means with known variance 

A1: awrt 2.09 

B1: Correct critical value 2.3263 or better 

A1: Drawing a correct inference in context 

(b) B1: Correct explanation   

(c) 

B1: Understanding that the assumptions required for the hypothesis test, by CLT 

sample means follow a normal distribution  

dB1: (dep on previous B1) Correct evaluation 
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Question Scheme Marks AOs 

2(a) Rank A B C D E F G 

Customer 1 1 6 3 7 2 4 5 

Customer 2 5 7 3 6 1 2 4 
 

M1 2.1 

  2 16 1 1 1 4 1 24d = + + + + + =  M1 1.1b 

 
2

6 24
1

7(7 1)
sr


= −

−
 dM1 1.1b 

                             = 0.57142… awrt 0.571 A1 1.1b 

  (4)  

(b) 
0 1H : 0 H : 0s s =   B1 2.5 

 5% critical value  (±) 0.7143 B1 1.1a 

 Insufficient evidence to reject H0.  There is no evidence to suggest the  

customers are in agreement 
B1 2.2b 

  (3)  

Total 7 

Notes 

(a) M1 For pairing up the ranks (at least 4 pairs correct) may be implied by a later calculation 

or awrt 0.571 

 M1 For an attempt at 2d  condoning slips. Implied by 24 or awrt 0.571  (If 2d  is not 

correct then look for attempts at the differences proceeding to a value for 2d ) 

 dM1 Dependent on the previous method mark for use of their 2d in a correct formula 

(which must be less than 112) Does not need to be evaluated. Implied by awrt 0.571 

 A1 
awrt 0.571 correct answer with no incorrect working seen scores full marks  Accept 

4

7
 

(b) B1 For both hypotheses in terms of   or s (do not allow r or rs)  

 B1 Correct CV of (±) 0.7143 or better 

 B1 Correct conclusion in context based on their cv and their rs such that CVsr    

suggesting there is insufficient evidence to suggest the customers are (generally) in 

agreement oe / no evidence to suggest a positive correlation between the rankings (of 

features) by the customers oe. Condone conclusions such as e.g. sufficient evidence to 

suggest the customers are not in agreement 

A comparison statement such as “not sig” is not needed but if seen must be correct. Do 

NOT award this mark if contradictory comments or working is seen e.g. “reject 0H ” or 

comparison of their 0.517 with 0.05 or e.g. 0.571 0.7143  

 SC B0(for 2-tail) B1(for CV ±0.7587) and B1 correct conclusion in context based on their 

cv and their rs such that CVsr   (as in main scheme) 
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Question Scheme Marks AOs 

8(a) H0: 0s       H1: 0s   B1 2.5 

CV = 0.6 B1 1.1b 

rs = 0.85 does lie in the critical region M1 2.1 

There is evidence to suggest that there is a relationship between the 

position in the 100m sprint and the position in the long jump. 
A1 2.2b 

 (4)  

(b) 26
1 0.85

9(80)

d
 


  M1 3.1b 

2 18d    A1 1.1b 

2  needed is '18' 15 3d    M1 1.1b 

Since  2 3d  for the 3 missing places each place must contribute 

1, therefore B must be in position 5 or 7. However, 5 has already been 

used so they must be position 7 

A1 2.2a 

C is 6th and D is 8th  A1 2.2a 

SC B7, C6, D8 with no reasons B1 marks as final A1 on epen   

 (5)  

(c) The 2d will not change but the value of n will decrease therefore M1 2.4 

Spearman’s rank correlation will decrease  A1 2.2a 

  (2)  

 Notes:                                                             (11 marks) 

(a)B1: Both hypotheses correct written using the notation  

B1: awrt 0.6  

M1: Drawing a correct inference using their CV and the value of rs 

A1: Drawing a correct inference in context using their CV and the value of rs 

(b)M1:  For realising they need to equate  

26
1

9(80)

d



to 0.85 to enable them to find the 2d   

A1:  18 

M1:   for 2d =3 

A1: For using the information in the question with the value for 2d  to deduce that each must 

contribute 1 to the 2d   and explain why B must be in position 7  

A1: C 6th   D 8th  

(c)M1: Complete explanation why it decreases  

A1:  using the information given to deduce that it decreases 

 

 

 

 

 

 

 

 

 

  

 

 

Question Scheme Marks AOs 

8(a) H0: 0s       H1: 0s   B1 2.5 

CV = 0.6 B1 1.1b 

rs = 0.85 does lie in the critical region M1 2.1 

There is evidence to suggest that there is a relationship between the 

position in the 100m sprint and the position in the long jump. 
A1 2.2b 

 (4)  

(b) 26
1 0.85

9(80)

d
 


  M1 3.1b 

2 18d    A1 1.1b 

2  needed is '18' 15 3d    M1 1.1b 

Since  2 3d  for the 3 missing places each place must contribute 

1, therefore B must be in position 5 or 7. However, 5 has already been 

used so they must be position 7 

A1 2.2a 

C is 6th and D is 8th  A1 2.2a 

SC B7, C6, D8 with no reasons B1 marks as final A1 on epen   

 (5)  

(c) The 2d will not change but the value of n will decrease therefore M1 2.4 

Spearman’s rank correlation will decrease  A1 2.2a 

  (2)  

 Notes:                                                             (11 marks) 

(a)B1: Both hypotheses correct written using the notation  

B1: awrt 0.6  

M1: Drawing a correct inference using their CV and the value of rs 

A1: Drawing a correct inference in context using their CV and the value of rs 

(b)M1:  For realising they need to equate  

26
1

9(80)

d



to 0.85 to enable them to find the 2d   

A1:  18 

M1:   for 2d =3 

A1: For using the information in the question with the value for 2d  to deduce that each must 

contribute 1 to the 2d   and explain why B must be in position 7  

A1: C 6th   D 8th  

(c)M1: Complete explanation why it decreases  

A1:  using the information given to deduce that it decreases 
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Qu Scheme  Mark AO 
2(a) Student A B C D E F G H I 

Rank 1 6 2 9 1 4 8 3 5 7 
Rank 2 8 3 6 1 4 9 2 7 5 

 

 M1 1.1b 

 2 4 1 9 0 0 1 1 4 4d = + + + + + + + +∑  (= 24)   dM1 1.1b 
     
 

         2

6 "24"1
9 (9 1)sr

×
= −

× −
   M1 1.1b 

     
                                           =  4

5
 or  0.8  A1 1.1b 

   (4)  
     

(b) 0 1H : 0      H : 0ρ ρ= >   B1 2.5 
                                      cv one tail 5% = 0.6  M1 3.4 

     
 (Significant result so there is evidence that) 

               the lecturers agree about the rank order of the essays.  A1 2.2b 

   (3)  
  (7 marks) 
 Notes 

(a) 1st M1  for an attempt to rank marks (at least 5 correct in one row) Allow reverse ranking. May 
  be implied by 24 

 2nd dM1dep on 1st M1 for attempt at calculating 2d  (does not need to be summed). (Allow 1 
 error squaring their differences) 
 May be implied by 24 

 3rd M1 indep of first two Ms for using correct formula with their 212 d< ∑  < 240 
 May be implied by 0.8 o.e. 

 A1       for 0.8 o.e.    
  

(b) B1     for both hypotheses correct in terms of   or  sρ ρ  (condone if it appears as p). Do not 
 allow hypotheses in words on their own. 

 M1     for selecting the correct critical value. Allow ±  
 If they scored B0 for 2-tail test allow 0.7  

 A1      dep on 0.7 "0.8" 1< <  for a correct conclusion in context stating agreement (or agree) 
 between lecturers. Do not allow correlation for agreement (not contextual) 
           Can award this mark independently of hypotheses. 
           Do NOT award this mark if contradictory statements are seen e.g. not significant so 
           lecturers agree. 
 If a comparison is made then it must be correct. 
 Note that M0A1 is not possible 

  

PMT
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  Question Scheme 

 

Marks AOs 

4(a) As elevation increases, temperature decreases.   B1 3.4 

  (1)  

(b) 

    S 0.959 8 820 655 444.7[ 60 062.38727]xt = −  = −   M1 2.1 

 

  

' 60 062...'
[ 0.006809...]

8 820 655
b

−
= = −   M1 1.1b 

 94.62 28 130
' ' [ 14.308...]

20 20
a b= − =  M1 1.1b 

14.3 0.00681t x= −  * A1cso* 2.2a 

 (4)  

 (c) 
[ ]

1000

x
w = →   14.3 6.81t w= −  B1 3.3 

 (1)  

(d) 

2444.7(1 ( 0.959) )− −   or 
2

 

  

( 60 062...)
444.7

8 820 655

−
−  [ = 35.7*] B1cso* 1.1b 

 (1)  

(e)(i) 

(residual)2 = [1.4 – (14.3 – 0.00681(1100))]2   [= 29.2…] M1 3.4 

[29.2…÷ 35.7 × 100%]                                    awrt 82% A1 1.1b 

 (2)  

(e)(ii) 

(As the point representing this data contributes to the 

majority of the RSS), the point is possibly an outlier and 

should be investigated. 

B1 3.5a 

 (1)  

(10 marks) 

Notes 

(a) B1: Correct contextual interpretation 

(b) 

M1: Using pmcc to find Sxt
 

M1: Setting up linear model by attempting to find b 

Note: Allow M2 for 
S

S

tt

xx

b r=   

M1: Setting up linear model by attempting to find a 

A1cso*:  Correct model 14.3 0.00681t x= −  with a = awrt 14.3 and  

b = awrt –0.00681 dependent upon all previous M marks. 

(c) B1: Correct model  

(d) B1cso*: Either correct expression 

(e)(i) and 

(ii) 

M1: Using the model to evaluate the squared residual 

A1: awrt 82% 

B1: Evaluating the result obtained from the model to suggest that this point may 

be an outlier 

 

 

 


