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DATE: DECEMBER 2016 - AME: 2 HOURS
INSTRUCTIONS: Answer question ONE and any other TWO questions .
-
QUESTION ONE (30 MARKS)

(@) Define a multivariate data, giving an example.

LN

,\\ [2 marks]

(b) Give an expression for a non-singular multivariate normal distribution and state
the conditions such a distribution must satisfy to be a p.d.f

|4 marks] ‘
(c) Deine the following terms
() Prebability generating function of a random vector
(ii) Central limit theorem with respect to a random vect;n'

[4 marks)

(d) Consider a random vector X = = [X;, X2, ceeen : Xz T’he distribution of X, is bemoum .

with parameter p. Determine the distribution of Y = 3“ X .
I-l

(e) Consider a random vector X” = {X), X;, X3 X,] has covariance matrix .

) 51 1 2
Z 1 4 1 2
_ 11 3 -1
!,/ 2 2 -1 2

7/

) Find the covariance matrix of the random vector yT .. (Y, Yz, Y3, Yy} where Y =
2“.1 + X2 - I\’U + X", )':‘) = 4\’1 + A") + .Ys 4’12.\’4 . )’3 = -\'1 + _\'3 -3\, and



8TA 2003 w2601+

)'. % 3'x1 - Xj } .x‘ ~ tY‘ )
4 marks

(0 X 1s & p-variate normal random vector with mean and covarince matstx 3°
Let the random vector Y = A”X where AT 18 a g X p matrix of constants. Use
characteriatic functfon to show that

Yo~ N~ ALZA).

'l3marh§

:
i ’ :
i (@ Suppose that X7 = [X;, X3,....,X;] are {.1.d random variable with a continuous
~ dlsu'lbx'xtlon given by , -
3 104 Gtem{-4 £ x1}, ooz Xz
o

: Findthemglol X .
| Y marks]
| ot . 7
sl - QUESTION TWO (20 MARKS)

(a) Consider a 3-variate random vector X with joint probability density

Ge~(mitzatzs) s o>z >0

—\ flz) =

i 0 elvewhere . . -

Find the moment generating function of X .
{6 marks]

(b) The following are loss amounts in thousand dollars from three portfolio of insurance _
po'icies;

Portfolio Xy: 19 29 30 34
Portfolio Xa: 23 26 29 41

Portfolio Ag: 21 27 33 39

Determine the portfoliv's

(1) Mcan vector

(n Vartance Covariance matrix
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(i11) Con'elauOn Mmaftrix
[14 marke] ~

QUESTION THREE (20 MARKS)

(@) Let xT
. £ =[x, X2,....,X,) be normally distributed with mean y and covariance matrix
Find the condltlonal distribution of X, given that X, = z, where : %
T T '
X=X X)XlisaqXImatrlxand X, Is a p — ¢ X 1 matrix.

-])h‘

[12 marks} .

(@K = [X1, X3, X;, X4 is normally distributed with mean vector u7 = [3, 6, 1, 7] and

/ covarlapce matrix, :
v 1 5 2 3
W 5
=
L 2
3

S W
N O ©
1
1
]

4
1
y'_, 0
Find the parameters of the distribution of XT = [X,, X3/ Xq = Ta=1 ] .
=4
[8 marks] S
153 Cenp 1)

QUESTION FOUR (29 MARKS) -
i C-exp / ,(‘} ax,

4

A e,

\/ﬁe random vector X7 = [X1, X2, X3] have a multivariate normal density gjven by

CCIP {;I.Q} where Q:-—- T!f(llx¥ + T.Tg + 51'} ~ 6{131 —drzr; - 2roxy + 25 — 16z, — -

f {.1.') =0, A | )
e ' s
~ ~ | -~ . p‘ ;‘

Determine; . -
M1
) pand X | i - g{ %
() The constant C 1 ¢ )
(1), 'l‘n" marghm] denslty of X, Xs e C/ ‘\
a% 2 .
(tv) Thc condiUonal distribution of .X, glvcu X, = 2 Xy=2. O Eye Cpa 2
o 120 marks]
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