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STM 502

Question 1

1.1 The following are five measurements on the variables x,, x, and x;.

” 9 2 6 5 8

1
X, 12 8 6 4 10
x4 3 4 0 2 1

Find the arrays ¥ ,8,,and R.

1.2 Let x'=[5 1 3]and y’=[—1 3 1].
1.2.1 Find the length of x . [2]
1.2.2 The angle between x and y . [2]
1.2.3 The projectionof y on x . [2]

1.3 Let X have covariance matrix

25 -2 4
=|-2 4 1
4 1 9

1.3.1 Determine p and V?.[6]

132 Find p,, .[2]

1.3.3  Find the correlation between X, and 1.X, +1.X,.[6]

-----------------------------------------------------------------------------------------------------------------------------
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2 Let

211

2.1.2

2.1.3

Question 2

Show that A is positive definite. [2]

Determine the eigenvalues and eigenvectors of A.

Write the spectral decomposition of A.

22 Giventhe random vector X'=[X, X,, X, X4] with mean vector

Partition X as

Let

Ly =[4, 3, 2 1] and variance-covariance matrix

3 0 2 2]
0 1 1 0
3, =
21 9 =2
2 0 -2 4 |
Xl
% xo
x| |x®
X

=

Amfi =1] mdB=E T}

And consider the linear combinations AX ) and BX ¥ .

Find
221 B[]
222 E(AX™)[2]
223 Cov(X V) [2]

5]

3]



224 Cov(AX M) [2]

225 EBX®)[2]

226  Cov(BX )2

227  Cov(X®, XP)[2]

228 Cov(AX?, BXP)[2
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Question 4

4.1 Define a 100 (1-a) % confidence region for the mean of a p -dimensional normal
distribution. [4]

42  Evaluate T7, fortesting H,:u' =[9,5],using the data

6
X =110 6 (6]
8§ 3

4.2.1  Specify the sampling distribution of T2 for the situation in (4.2) above. [8]

4.2.2  Using (4.2) and (4.2.1), test H , atthe a=0.05 level . What conclusion do you
reach? [2]
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