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Instructions:

1. Answer ANY 3 questions
2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answAer booklets to the invigilator while in the examination
room.



QUESTION ONE (20 MARKS)

r r r 1 r<1i
a) Show that E|X +Y|' <C,E|X|" +C E[Y| where C, :{2” o1 (4 Marks)

b) Given the random variable (X,Y)~ GAMK(a, ) where 0 < & < oand 0< & <1are
parameters. Show that

i E(Y/X)=&+(1-0)
i. EX/y)=6¢/+1-0)
i.  var(Y/x)=(1—6)26k+(1—0)x]

iv. var(X/y)=1-0)26y+([1-6)]
QUESTION TWO (20 MARKS)

P P
a) Giventhat X, —>X andY, — V. Let a be areal number, then (a eER). Then show that
P
i. aX,—-ax
P
i.  X,+Y,=>X+y

P
i. — X,Y,>xy

iv. é“ —P>§ where Pr(y, =0) andPr(y =0) (10 Marks)

b) Suppose that A,,........ ,A,, are independent events with zn P, =0 where P, = P(An),

"1
then X, =—Zi:1 A

- -1

(6 Marks)
P

=1
c) Show that convergence in probability implies convergence in distribution. (4 Marks)

QUESTION THREE (20 MARKS)
a) Suppose X, X,,

......... are independent. Assume that
i. > PX|>b, >0
i b?> EX?Ly ., —>0 where O<b, T, .

Show that (S, —a, )/b, — 0 is probability where a, = zin:l EXiLix )

(4 Marks)
b) Given that X, X, X,,

...... are independent and identically distributed. Show that
S, /N — u, is in probability for some 4, if and only if XPQX1| > X)—) 0as x—>o

(6 Marks)
c) Given that (X,Y)~ Beta(d,,6,,0,) where@,, 6,and 6, are positive parameters. Then



62‘93(1_ X)2
(6, +0,) (6, + 0, +1)
d) Show thatif Y <X, Y integrable, then E(limX,)<limE(X,) (4 marks)
QUESTION FOUR (20 MARKS)

var(Y/x) =

(6 Marks)

a) Let {An }be a sequence of arbitrary events, suppose Z Pr(An ) < o . Show that the

n

Pr(An) occurs infinitely is often 0, that is Pr(ﬁAn )z 0. (3 marks)

b) Let {B, }be a sequence of arbitrary events and i Pr(B, )= . Show that the Pr(A,)

n

occurs infinitely often is Pr(ﬁAn ): 0. (6 Marks)
c) Giventhat X, X, X,,ueveenn are independent and identically distributed and E(X)
exists. Show that S, /n — E(X) and conversely if S, /n — x which is finite then
u=E(X) (6 Marks)
d) Show thatif X,,X,,......X are independent with E(X,)=0and var(X,)<oo,
var(S
S; =Xt + X, then P{maXSJ‘Zejz (Zn) (5 Marks)
1<j<n €
QUESTION FIVE (20 MARKS)
Suppose X,,.....,X, are independent random variables with mean 0 and varianceo?.

LetS? = Zr? , 0% denotes the variance of the partial sumS_ = X, +.....+ X _. Show that if for
n j=1 J n 1 n

2

, o
every €>0 %E;EX 1 x> S}—>0 then /Sn—>N(O,1) and if max ;, JSnz—>0 and

x?(Pr|X| > x)

S /S —)N(Ol) then E(ﬁ—)Oas X — o0
| X]<x



