
MAS2602 Computing for maths and stats Stats practicals answers.

1. (a) Let y = 1− e−x/σ. Then

−x/σ = log(1− y)
x = −σ log(1− y),

with σ̂ = 12.

Code:

1 inv . cd f = func t i on (y ) {
2 ans = −12* l og (1−y )
3 re turn ( ans ) }

(b) Code:

1 X = inv . cd f ( r un i f (1000) )

(c) Code:

1 h i s t (X, p r obab i l i t y=TRUE, co l=”ForestGreen ” , xlab=”Whatever ” , ylab=”
Whatever ” , main=” I n s e r t canny t i t l e ”)

2 curve ( (1 / 12) *exp(−x/ 12) , from=0, to=80, c o l=”red ” , l t y =2, add=TRUE)

Insert canny title
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(d) Code:

1 summary(X)
2 Min . 1 s t Qu. Median Mean 3rd Qu. Max.
3 0.00201 3.29576 7.96130 11.63675 16.07250 98.41827

The mean and quartiles match up very closely to those obtained from the wind
speed data.

(e) Code:
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1 X1 = rexp (1000 , 1/ 12)
2 summary(X1)
3 Min . 1 s t Qu. Median Mean 3rd Qu. Max.
4 0.00696 3.20706 7.66012 11.89842 16.94143 76.07372

Summaries for X and X1 very similar - this form of the Generalised Pareto Distri-
bution is equivalent to an exponential distribution with rate 1/σ.

2. (a) Code:

1 Y1 = sqr t ( r un i f (1000 , 1 , 5) )
2 Y2 = log ( r un i f (1000 , 1 , 5) )

(b) For Y 1:

FY 1(y) = Pr(Y1 ≤ y) = Pr
(√

X ≤ y
)
= Pr

(
X ≤ y2

)
= FX(y

2).

Now

fY 1(y) =
d

dy
FX(y

2)

= fX(y
2)× 2y by chain rule

= 0.25× 2y = 0.5y,
√
1 ≤ y ≤

√
5,

since fX(x) = 0.25 for all x (Uniform distribution with ‘base length’ 4, hence
‘height’ must be 0.25).

For Y 2:

FY 2(y) = Pr(Y2 ≤ y) = Pr(logX ≤ y) = Pr(X ≤ ey) = FX(e
y).

Now

fY 2(y) =
d

dy
FX(e

y)

= fX(e
y)× ey by chain rule

=
ey

4
, log 1 ≤ y ≤ log 5.

(c) Code:

1 par (mfrow=c (1 , 2) )
2 h i s t (Y1 , p r obab i l i t y = TRUE)
3 curve ( 0 . 5 *x , from=1, to =2.3 , add=TRUE, co l=”red ” , lwd=2, l t y =2)
4 h i s t (Y2 , p r obab i l i t y=TRUE)
5 curve (0 . 25 *exp (x ) , from=0, to =1.6 , add=TRUE, co l=”blue ” , lwd=2, l t y

=2)
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Histogram of Y1

Y1

D
en

si
ty

1.0 1.4 1.8 2.2

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Histogram of Y2

Y2

D
en

si
ty

0.0 0.5 1.0 1.5

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

3. (a) Code:

1 Y = ( rnorm (1000) ) ˆ2

(b) Code:

1 h i s t (Y, p r obab i l i t y=TRUE, main=”” , xlab=”whatever ” , ylab=”whatever ”)

(c) Code:

1 curve ( (1 / ( 2 ˆ ( 0 . 5 ) *gamma( 0 . 5 ) ) ) *xˆ(−0.5)*exp(−x/ 2) , from=0, to=12, c o l
=”red ” , l t y =2, add=TRUE)
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(d) Code:

1 l ength (Y[Y>3 .84 ] ) / l ength (Y)
2 [ 1 ] 0 .041
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(e) Code:

1 Y1 = rch i s q (1000 ,1 )
2 1−pch i sq ( 3 . 8 4 , 1 )
3 [ 1 ] 0 .05004352
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