
MAS2602 Computing for Statistics

Solutions: Practical 4

1. Recognise that Y |X = x ∼ N(µ = x, σ2 = 1). Then:

1 Q1 = f u n c t i o n (N) {
2 output = m a t r i x ( 0 , 2 , N)
3 x = rnorm (N, 100 , 5)
4 y = rnorm (N, x , 1)
5 output [ 1 , ] = x
6 output [ 2 , ] = y
7 r e t u r n ( output ) }

1 t e s t = Q1(1000)
2 p l o t ( t e s t [ 1 , ] , t e s t [ 2 , ] , x l a b=”X” , y l a b=”Y”)
3 c o r ( t e s t [ 1 , ] , t e s t [ 2 , ] )
4 [ 1 ] 0 .980935
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10

0
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0
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0

X

Y

2. (a) We have µx = 1; µy = 3; σx =
√

2; σy =
√

1

(b) ρ = cov(X, Y )/σxσy = −0.8
√

2/
√

2
√

1 = −0.8 (or just recognize from form of variance
matrix)

(c) From property (2) on page 25 of the lecture notes, we have

Y |X = x ∼ N
(

3 +−0.8

√
1√
2

(x − 1), 12(1− 0.64)

)
≡ N(3− 0.5656854(x − 1), 0.36).

Then:
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MAS2602 Computing for Statistics

1 Q2 = f u n c t i o n (N) {
2 output = m a t r i x ( 0 , 2 , N)
3 x = rnorm (N, 1 , s q r t ( 2 ) )
4 y = rnorm (N, 3−0.5656854* ( x−1) , s q r t ( 0 . 3 6 ) )
5 output [ 1 , ] = x
6 output [ 2 , ] = y
7 r e t u r n ( output ) }
8

9 t e s t = Q2(1000)
10 p l o t ( t e s t [ 1 , ] , t e s t [ 2 , ] , x l a b=”X” , y l a b=”Y”)
11 c o r ( t e s t [ 1 , ] , t e s t [ 2 , ] )
12 [ 1 ] −0.8164408
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1 l i b r a r y (MASS)
2 n p t s = 1000
3 mu = c ( 1 , 3)
4 s igma = m a t r i x ( data = c ( 2 , −0.8* s q r t ( 2 ) , −0.8* s q r t ( 2 ) , 1) , nrow =2,

byrow=TRUE)
5 t e s t 2 = mvrnorm ( npts , mu, s igma )
6 p l o t ( t e s t 2 [ , 1 ] , t e s t 2 [ , 2 ] )
7 c o r ( t e s t 2 [ , 1 ] , t e s t 2 [ , 2 ] )
8 [ 1 ] −0.7970329
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