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STA 216

STA 216: MATHEMATICS STATISTICS 11
STREAM: ASC DURATION: 3 Hours
INSTRUCTION TO CANDIDATES
Answer ALL questions from section A and any THREE from section B.

SECTION A (31 marks): Answer ALL questions. .
QUESTION ONE (15 Marks)

a. IfX and Y are independent random variables with joint probability density

k
f(ny)={1+X2+Y2+X2y2’ -0 <X < 0, —0<Y <o
0, elsewhere
i. Find k (4 marks)
ii. Determine if X and Y are independent (2marks)

b. Let Yy, Y,, Y5 , Y, denote order statistics of order 4 from a distribution having pdf

_ 2%, G<x<l
flx) = {O, elsewhere
Find
1) fr, ) fr, @) (6 marks)
i) frov,(x, y) forx <y (3 marks)
QUESTION TWO (16 Marks)

Let Yl’ Yz, and Y3 have ajOint pdf Y1Y2 Y3 € R3

i}

o —12n At = —
f YY) =@ Sl —m L Yy el 48 ,~0ChE £R

0, elsewhere

i. Find the marginal density functions f(Y;), f(Y2) and f(Y¥3) (6 marks)

ii. Find the conditional density function f(Yy/Y; Ys) , f(Y3/Y; Y,). Comment on the
density considering (i) above (10 marks)
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SECTION B (39Marks)
QUESTION THREE (13Marks)

Let X;, be distributed as Gamma (a,1) and X, be distributed as Gamma (B, 1) and

further X;and X, are independent. Let ¥; = < +1x and Yo =X; +X,.
1 P
i.  Find the joint distribution of ¥; and Y, (6bmarks)
ii.  Find the distribution of ¥, (6 marks)
iii. AreY;and Y, independent? (1 mark)

QUESTION FOUR (13Marks)

a. If X follows a binomial(n, m) distribution obtain its characteristic function. (3 marks).

b. i. Given that X is a discrete random variable with mean y and variance 0,* show that
Pr(lX —ul) = kay) < (5 marks)

ii. Hence find the lower bound for Pr(17 < X < 33) and the upper bound for the Pr(x > 33),
given that the mean X =25 and variance =16. (5 marks)

QUESTION FIVE (13Marks)

a. Obtain the moment generating function for the exponential distribution with parameter 4, i.e.

Ae™ ™, x =0
0, elsewhere

fe =1
(5 marks)

b. Suppose X and Y are independent random variables with Exp(A)distributions.

Using the transformation rule, find the joint density function of U =X+ Y. and V=X (8 marks)
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QUESTION SIX (13Marks)

Let Y;, Y5, and Y3 be independent standard normal random variable:

Xi=Y
_h+h

X, 5

_Yi+Ya+Y3

X3 =

i. Obtain the joint pdf of X;, X, and X3

ii. Obtain the marginal density function of X,

QUESTION SEVEN (13MARKS)
a) Show the proof of existence of a characteristic function

(6 marks)
(7 marks)

(5marks)

b. Given that Xy, X3, ..., Xy, are identically and independent random variables from Bernoulli(p).
Define Y= X; + X;+,..., +X,,. Find the distribution of Y, using the moment generating function

technique.
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