
3 (Sem-31 STIS U 2

2017

STATISTICS

( Major )

Pager : 3'2

( D{strlbutto!-I I

F\il Marks : 60

I[me : 3 hours

TIE fgures in tle norgin indiate futl ilrrrks
for tle qtestbns

1. Answer the following questions :

(a) Under what condition, the
distribution possesses the
property?

7x7=7

bir: omial
aclditive

(b) What is the relation between mean and
variance of geometric distribut-iorL?

(c) Give an example in which nt:gative
binomial distribution occurs.

(d) Under what conditions hypergeometric
distribution tends to bi:omial
distribution?
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(e) Write down the probability density
function of Weibull distribution.

Name the distribution for which mean

does not exist.

@) Under what condition mean and
variance of exponential distribution are

equal?

I

(fl

2. Answer the following questions :

(a) If X and Y are independent Poisson

variates with means ,"r and X2

respectively, frnd the probability that
X =Y.

(b) Derive moment generating function of
geometric distribution.

2x4=8

(c)

(d) lf X follows standard CauchY

distribution, frnd a p.d.f. for X2 and

identiry its distribution-
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If X is a random variable with a

continuous distribution function F,

then prove that F(X) has a uniform
distribution on [0, 1 ].



3 Answer any three of the following : 5x3=15

(a) If X has negative binomial distribution
with parameters (4 P), prove that
Ii[x$l=lQ- Petl-'. Hence find m.g.f. of

' X -nPz=:J*o
and deduce that z is asymptotically
normal as n -t -.

(b) Show that for a normal distribution with
mean p and variance o 2, frte central
moments satisfy the relation

ytrn = Qn -7l1t 2n-2o2

(c) X1 and X2 are two independent random
variables possessing same geometric
distribution. Then show that

P(XrlXr + X, = n]= | -;n =O, 1,,2,...
n+-t

(d) If X and Y are independent gamma
variates with parameters m and n
respectively, show that tJ:e variables

tJ =X+y and v =* are

independently distributed and identify
their distributions..

(e) If X follows la.place distribution with
parameters l, and 9., find the r th
moment about origin.

a
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4. Answer arly thr@ of ttre following: 1Ox3=30

(a)
f1 .. 

*" random variable X be
:1"51""9 uniformty on (o, t) with p.d.f.
"I 

(x) 
,= 

l, O < x < l. Assume that thecondithnal distribution of y given X = xhas a binomial distribution with p.m.f.
P(Y = alx = i =(?)xv $ _ i.n- v. -

(b)

C =O, t\ 2,...,n
yl"r_" ,, and x are the parameters of thedistribution. Finri_
/r/ the distribution of y
(a) E(Y)

/y' Mention the chief characteristics ofnormal distribution.
(a) tr-t X be a one_parameter

exponential distribution withparameter i- Then for every
::.-:*,, u (a > O,, prove thatr1x^s x+alX > a) =p(X s 4 for alta>O, x>0.

11 
,, O" a non-negative integer valuedrandom variable satis$,ing
P(x>i+jlx>i)=p(x>)

Il._iL*" l*itive integers i and j thenshow that X must have a geomeEic
distribution.

5

5
(c)

8A167
( Continued )



@ (t)

(e)

Show that if the random variables

X and Y are iid binomial variabies

with parameters (a P) and (r4 P)

respectiueiy, then the conditional
. 

distribution of 
" 

-, 
ls

hypergeometric.
4

(ii/ Prove tJ:at for negative binomial

distribution

flx) =
k+.x-1

)a'rk;*=o, 
1.2, "'(

t,.,=sl%.#P,-,)

(i) l*t X -ilVn n) and Y -Y (l' m + n) be

indePendent random variables'

(rn, 4l) > O Find a P'd'f' for XY and

identifY the distribution '

liit lf X follows normal distribution

with mean P and standard deviation

o, find the distribution of Y = a+bx'

6

5

5

A 0) bt Xiti=1.2"',nl is iid random
" variaUie having Weibull

distribution' Show that the variable

Y = min(Xr, Xz' "',Xnl also has

Weibull distribution' 4
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(ii) lt X has a Poisson distribution with
paralneter l, show that the
distribution function of X is given
by

.ra =#;tie t tx dt;x=o,1',20"'

***

I(
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