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SOLUTIONS 
 
Question 1.  
 
i)  One possible rule would be:  

 

If 0.1          then 0.1

If 0.1 0.3  then 0.2

If 0.3 0.6  then 0.3

If 0.6            then 0.4
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Here, this gives 1 2 3{ , , } {0.4, 0.2, 0.3}x x x = . 

 

ii) 
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iii) Inverting 10( ) 1 yF y e−= −  gives 1 ln(1 )
( )

10

y
F y− −

= −  hence we generate 

1 2 3{ , , }y y y  by setting 
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10
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−
= − .  

Here, 1 2 3{ , , } {0.136, 0.012, 0.073}y y y  . 

(6 Marks) 
 
Question 2.  
 
There are various different answers to these, but the basic form (e.g. summing 
squared normal variables etc.) must be the same. The index of which realisation 
is used is not important, provided the same is not used multiple times in the 

same solution e.g. in ii), if 1x  is in the numerator, it cannot be in the 

denominator as well. 
 

i) 2~ (3)Q χ ;  ii) 2~T t ;   iii) ~ (4,1)R N ;  

 

i) 2 2 2

1 2 3x x x+ + ; ii) 1

2 2

2 3

2

x

x x+
;  iii) 1 4x +  

 
 (6 Marks) 

 
 
 
 
 



Question 3.  
 
i) ( 0) (( , ) (0,0)) (( , ) (0,1)) 0.3 0.4 0.7P X P X Y P X Y= = = + = = + = . 

( 1) (( , ) (1,0)) (( , ) (1,1)) 0.2 0.1 0.3P X P X Y P X Y= = = + = = + = . 

Hence ~ (0.3)X Bern . 

  

ii) 
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(( , ) (1,1)) 0.1
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Hence ( | 1) ~ (0.2)X Y Bern= . 

 
iii) 
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Question 4.  
 

i) 
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ii) 
2
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iii) As both X and Y can take any real number (positive or negative) both 

their difference and their sum can, so both S and D can take any real 
number, positive or negative. 

 

iv) 
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v) 
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vi)  
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The first term of this shows that is ~ (0,2)S N . 

 

vii) As , ( , ) ( ) ( )S D S Df s d f s f d=  (where each marginal density is (0,2)N , we see 

that S and D are independent. 
 

(10 Marks) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
Question 5.  
 
i) For this hypothesis, the Pearson statistic is 

2 2 2
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(10 20) (10 20) (20 20)

20 20 20

(10 20) (10 20) (40 20)
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ii) We have hypothesised 9 proportions, hence have 8 degrees of freedom. 

The 5% critical value is approximately 15.507, which our test statistic is 
larger than, so we reject the null hypotheses of these proportions.  

 
 
iii) Under this new hypothesis, the expected counts would be approximately: 
 
 

 Activity A Activity B Activity C 

Adult 10 10 20 

Senior 15 15 30 

Child 20 20 40 

 
For this hypothesis, the Pearson statistic is 

2 2 2
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(10 10) (10 10) (20 20)

10 10 20

(10 15) (10 15) (40 30)
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(25 20) (25 20) (30 40)

20 20 40

5 5 10 5 5 5
0 0 0 11.67

3 3 3 4 4 2

− − −
+ + +

− − −
+ + +

− − −
+ +

= + + + + + + + + 

 

 
iv) For a contingency table with 3 rows and 3 columns, we have 

(3 1)(3 1) 4− − =  degrees of freedom. The 5% critical value is 

approximately 9.488, which our test statistic is larger than, so we reject 
the null hypotheses of independence between the column and the row 
factors. 

 (10 Marks) 
 

 


