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1. (a) Start with the result: ∫
xecx

2

dx =
1

2c
ecx

2

.

Check:
d

dx

{
1

2c
ecx

2

}
=

1

2c

d

dx
ecx

2

.

Let y = ecx
2
= et, where t = cx2. Then

dy

dt
= et,

dt

dx
= 2cx.

Therefore
dy

dx
= et × 2cx = 2cxecx

2

.

Thus
d

dx

{
1

2c
ecx

2

}
=

1

2c
× 2cxecx

2

= xecx
2

.

For the Rayleigh distribution, we have c = −1/2. Therefore

FX(x) =

∫ x

0

te−t2/2

=

[
1

2×−1/2
e−t2/2

]x
0

=
[
−e−t2/2

]x
0

=
(
−e−x2/2

)
− (−e0)

= 1− e−x2/2, x > 0.

So, option B.

(b) Recall from practical 2 that we can simulate n realisations from a chi-squared dis-
tribution on v degrees of freedom using rchisq(n, v); i.e., for 1000 observations
from a chi-squared distribution on 2 degrees of freedom:

1 X = rch i s q (1000 , 2)

(i) Then:

1 Y = log (X)
2 h i s t (Y)
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logged simulated wind speeds
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(ii) For the interquartile range:

1 summary(Y)
2 Min . 1 s t Qu. Median Mean 3rd Qu. Max.
3 −7.0338 −0.4843 0 .3247 0 .1781 1 .0418 2 .8636

Giving IQR = 1.0418− (−0.4843) = 1.5261.

2. (a) Code for exponential mixture:

1 expmix = func t i on (n , lambda1 , w1 , lambda2 , w2) {
2 p = c (w1 , w2)
3 x = vecto r (mode = ”numeric ” , l ength = n)
4 f o r ( i in 1 : n ) {
5 j = sample ( c (1 , 2 ) , 1 , prob = p)
6 i f ( j==1){
7 x [ i ]= rexp (1 , lambda1 ) }
8 e l s e {
9 x [ i ]= rexp (1 , lambda2 ) }

10 }
11 re turn (x )
12 }

(b) Now:

1 X = expmix (500 , 0 . 01 , 0 . 95 , 2 , 0 . 0 5 )
2 h i s t (X, c o l=”purple ” , xlab=”X” , main=”Histogram of exponent i a l

mixture ”)
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Histogram of exponential mixture
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3. (a) Code:

1 Q3 = func t i on (n) {
2 x = rnorm (n , 10 , s q r t (10) )
3 y = rnorm (n , l og ( abs (x ) ) , s q r t (10) )
4 output = matrix (0 , 2 , n )
5 output [ 1 , ] = x
6 output [ 2 , ] = y
7 re turn ( output ) }

(b) Now putting the code to use:

1 t e s t = Q3(1000)
2 p lo t ( t e s t [ 1 , ] , t e s t [ 2 , ] , x lab=”X” , ylab=”Y” , main = ”Plot o f X ver sus

Y”)
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(c) Correlation:

1 cor ( t e s t [ 1 , ] , t e s t [ 2 , ] )
2 [ 1 ] 0 .1435927
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