
MAS2602 Computing for Statistics

Solutions: Practical 3

1. (a) Code:

1 Y1 = s q r t ( r u n i f (1000 , 1 , 5) )
2 Y2 = l o g ( r u n i f (1000 , 1 , 5) )

(b) For Y 1:

FY 1(y) = Pr(Y1 ≤ y) = Pr
(√

X ≤ y
)

= Pr
(
X ≤ y2

)
= FX(y2).

Now

fY 1(y) =
d

dy
FX(y2)

= fX(y2)× 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(ey ).

Now

fY 2(y) =
d

dy
FX(ey )

= fX(ey )× 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 o b a b i l i t y = TRUE)
3 c u r v e ( 0 . 5 *x , from =1, to =2.3 , add=TRUE, c o l=”r e d ” , lwd =2, l t y =2)
4 h i s t (Y2 , p r o b a b i l i t y=TRUE)
5 c u r v e ( 0 . 2 5 * exp ( x ) , from =0, to =1.6 , add=TRUE, c o l=”b l u e ” , lwd =2, l t y

=2)
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Histogram of Y1
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Histogram of Y2
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2. (a) Code:

1 Y = ( rnorm (1000) ) ˆ2

(b) Code:

1 h i s t (Y, p r o b a b i l i t y=TRUE, main=”” , x l a b=”whateve r ” , y l a b=”whateve r ”)

(c) Code:

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

1 l e n g t h (Y [ Y>3 . 8 4 ] ) / l e n g t h (Y)
2 [ 1 ] 0 . 0 4 1
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(e) Code:

1 Y1 = r c h i s q ( 1 0 0 0 , 1 )
2 1−p c h i s q ( 3 . 8 4 , 1 )
3 [ 1 ] 0 .05004352

3. Code:

1 Y = tan ( r u n i f (1000 , −p1/ 2 , p i / 2) )
2 h i s t (Y, p r o b a b i l i t y=TRUE, c o l=”m i s t y r o s e ”)

Histogram of Y
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Looks very odd - with very heavy tails! What is it??

We can use the transformation method, in exactly the same way we have in previous questions,
to find that

fY (y) =
1

π(1 + y2)
, −∞ < y <∞.

This is the PDF of the Cauchy distribution:

1 Y2 = r c a u c h y (1000)
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