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1. (a) Lei Y be a negative binomial random variable with parametem r
and p and it s probabilir,y mass function be given by,

,/-1 I
I p'q'-' , u : t,t + ltr +2,'.' ,

, -I )
otherwise.

Find

i. the expected value of Y,

ii. the variance of Y,

iii. the moment generating frrnction of Y.
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(b) The mean murcular endurance score of a random sample of 60

. subjecte was found to be 146 with siandard deviation of 40. Con'

struct a 95% confidence interval for the true mean' Assume the

sample size to be lerge enough lor norrnal apProximation. What

eize of sample ls requi&d to estimate the mean $ithin 5 of the

true mean with a.95% confidence?

Defae'Ilpe I error, Type II ertor 8nd unbissed estimator.

Let &, &, . ' . , X, be random samples from a normal population

with parsmeters p 8nd c2 (a2 = 4\.

The t$t is Hn: p=Q Vs II1 : p = I. The critical region is given
aa\

ln lX I \-X>tl. tf o = 6 = 0.0I then find the criticsl" t-'3 )
region, where

a : P(Tlpe I error) and B = P(Type'II error)

(c) Let X1, Xr, ' . . , X. be bdependent random samples from normal

population with mean p and variance o2. Show that,

i. the statistic ,A = - = J- Xr i8 biased for p.' n+ L-

ii. Sr = -l= 5'(X, - .t)2 is an unbiased estimator for 02.
n- I-'

(d) Let & and X2 be independent Poisson random variables with

meen rn. Show thst the statirtic 7 = Xr - & is not sufncient.

(e) Let X and Y be independent random Yariablea. X has the gautma

distribution with parameters rn aird ,\ and Y has the gamma die-

tribution with parameters n and .1. Show that X + y has the

garnma disiribution with parsmeters (ra + n) and ).
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State the Cramer-Rao inequality, 'ta

t(8,0)=[r|f+@-d)r]l-t;-*<o<oo, _oo <, < @.
Bhow thnt the Cramer- Rao lower bouncl of variance of an u_nbiasedt
estimator of , i8 

,,i. 
where n is the size of rhe raodom sample from

this distribution.

(a) Determine the maximum litelihood estimators of the paraneters

of the follorving distributions:

i. Geometdc population with parameter p.

ii, Exponential populatiou with parameter d.

(b) If X is a random variable having a Binomial distdbution with the
parameters n and , iheR show that the moment generating func_

tion of z = ##approaches 
ihat of the standard normal

distribution when n --+ m.


