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Answer all questions

Time : Two hours

1. (a) Let Y be a negative binomial random variable with parameters r

and p and its probability mass function be given by,

]

y--1

e y=rr4+lr42,...
PY=p=4\| p-1 [ i

0 otherwise.

Find, 4 "
i. the expected value of Y,
ii. the variance of Y, ;
fii. ¢he moment generating function of Y.
(b) The mean muscular endurance score of a random sample of 60
subjects was found to be 145 with standard deviation of 40.Con-

gtruct a 95% confidence interval for the true mean. Assume the

sarnple size o be large enough for normal approximation. What

1



size of sample is required to estimate the mean within 5 of the

true mean with 2 85% s:unﬁdenc'e?- A

2. A particular fast-food outlet is interested in the joint behavior of the
random variables ¥, clefined as the total time between a customer’s ar-
rival at the store and leaving the service window, and Y, the time that
a customer waits in line before reaching the service window. Because
Y; containg the time o customer waits in line, we must have Y3 > Y3,
The relative frequency distribution of observed values of ¥; and Y; can
be modelled by the probability density function

# -

Fynm) =4
0 otherwise.

;i 0Ly <o,

(a) Find P(Y; < 2,Y3 > 1)
(b) find P(Y; > 2V13)
(¢) If 2 minutes elapse between a customer’s arrival at the store and
: d&pérture from the service window, find the probability that he
waited in line less than 1 minute to reach the window.
(d) Are Y; and ¥; independent?
| {¢) The random wvariable ¥y — Ya represents the time spent at the
service window. Find E(Y: — Y3) and V(Y; — Y3). Is it highly
likely that & customer would spend more than 2 minutes at the

service winidow?



(a) State the Cramer-Rao inequality

(b} Given the probability density function, |
f(2,0) =[r{l+(z~ 0} ; ~co<E<00, —00<0<O00.
show that the Cramer- Rao lower bound of variance of an unbiased
estimator of @ is %, where n is the size of the random sample from
this distribution.

(a) A random sample X;, X3,---,X, is obtained from a distribution
with probability density function,
ﬂﬂﬂf“ -1 -—ﬂm
(ﬂ?) s *—“t(—z-)-—- ; 0L 2 < o0,
where a and g are unknown parameters. Estimate o and 8 by

using the the method of moments.

(b) Show that if X is a random variable having the Poisson distribu-
tion with the parameter A and A — oo, then the moment gen-
erating function of 27 = '7"" approaches the moment generating
function of the standard normal distribution.

(¢) Dietermine the maxinnm likelihood estimators of the parameters
of the following distributions:

i. Geometric population with parameter p.

il. Exponential population with parameter ¢



