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i. Deflne tho term ubiased&6s,

(a) Consider a dirtribution having a normal populatioc rith mssn It.
aud. variance 42.

i. Shoy that the sarnpb irean .r fu tra unttitd€d dimstotr fori
p'

ii. Let si = l lrx. - x), 8nd g = 
-. 

t1x, - .t)t be' n-' n- L?t
estimato.s f;qr. Chec,t< tho unhiosednoss of ,Sf. ard ,9f. '

(b) Define tbo term 4tlelthood futrctio!".

i, Let &,Xrt ' ' . , Xn be n ind€pede& sbeeredtiont fiom ner-

. msl distributim lyitb uitnovl rneao p and an uslgtora l?ri-.

ance o', Fiud the naximum litelihood c6tioatoB for p a,ud

i, o'.
a

ii. Let ui asEurle thst the sallple data follow a normsl dsttl-

. bution with utrown mean p and untroown vacianee d.. If
12 12

n = l?r Eor = 1E0 and fc! = 2?99: Fbd the uraximrrnb

Aruver ffve qrrutions ooly

lilelihood €$imsiors for I aad o2"



2. ($) Let X be a raodom vadable and Lr:Xr'
ShorY ihst

Fa \u) = F x(:.fr) - F x (-'y'O'

wl.rere fa(.) and ,'5(.) are probability diEtribution frmctioMifcr

and X rerpectively.

Ilelce'.chow that il ra,ndom variable X follows the st8ndaqd loF'

mal dietribution, the random vari.bl€ {,r loUowi the Chi*qua,rt:

dirtrlbutipn with one dogree of fie€dom.

(lir) A random variabte fr is th€ Foportionel a'mouat of gaeolinerto.ded

' at the begimtq of a veel, aod'a random vsrisble y2 is.the prG

' portioqdl arnoud of gaooline rold during the weeh' The ioint'

distribution on Yr and Yr ir given by
I
lgsr, o<w<ar<t,

f@ud= |
lo" o[herwise.l.,

Fird ihe probsbility density firnction oI V = Yt - yr' th:pror' '
portioml asroul$ o{ gs6oline remalning st the end of the rqeck:' ' , '

3: {€r) 9t8te strd prove the Craner'Reo inequafity'

t Prov€, ryith th€ u5u8l usual Dotatioo, that

,f l otogtt!,tell1 - _E lsios !x(rt0\1" |"I--E-J l- " L ffi-J
Giver the ?mbability dirsity fu*tton,

/(c,0): [r{1+(p - 9)11-1 ; -m<a<o, -m<d<o.
. Show that the Cramer- Rao lower bound of variance of an unlilacsd ,-.

estimstor of 0ir 3. Where n ia the size of the random sanple ftom
n

this dittribucion.

(b)



4. Defire the term homed genendting fi:actior of a raodom variable

x.
The probability dendty function of a Gcmmr distribution with par8c

et€rs rn 8nd I is.

[]-"*-'g-" it" r o.

J*(") = { r('n)

lo otherwise.

Flncl the Joment gmerating function of the Gamma rlistribution'

IHence ffnd the momeEt geaerating fuactions of the follouing:

(a) Chi-Equ8re distribution rYith degreeE of fteedom n,

(b) exponeDtisl distribution rvith paraneter .l-

Lr,,t Xr, &, ' . . , X' be a random eample of siz€ z bom sn €t$ouentisl
t"

dqstdbutioa with mean {. sUo* tu"t T =DXt follows a Gamraa
i=l

distribution with psrsmeienr n and l.
Henc€ pmve that 2T\ - :f.""'

(a) Define the terB Conditional probability'

i, Let /4 aDd B be tTo ewntr. ghofl that

P (A) = P (A I B) P (B) + P (Al E) P (v).

Ji. The nationsl cdctet tesm of s courtry has s con8tsnt proli

ability 0.8 of wirming a ruatch plaVed at theh home coultry

and 0.6 of windag a match plqyed abroad' During this eea-

ron, the tearn plryr siJi Eatch€s i[ their home coudry and

sir metch€s abroad. calculste the mesn ard varisnce of the

5.



mmber of matdes that rill be nor by tlre team dudng the

Eeaff)n.

{b) ShoI' that the fonowilg ststesien* aft equivalent.

i. -l{ snd 8" sre indep€ldont;

n. .4 and A a,re iadependent;

,iii. 4o snd 8" ere independ€lrt;

iY. P(.4us) = 1 - P(dlP(s").

(rt Let Y b; t n€gttive binomial rando,m variable wil'h paraosters r

and p and itB probability mass fufttion be Sive! by,

g =r,r + 7tr +\...

. otherwise.

i. the erpected mlue of Y,

ii. the variaor;€ of Y,

iii. the moment geDersting fiInction of Y.

{l}) The m0sn murcular €ndurance score of a random sample of 60

subjects ils. foutrd to be 145 vtth sta&dtrd devtation of 40"Co[-

struct N 95% colfidelrce iirterlitl for tbe true nean. Arsurle the

saprBle size to be hrg€ enough for normal appruimatioL Whst

Blze of E8mple is r€qui$d to esti!3ste the mesn rdthiD 6 of the

true meon with rs 96% conidence?

P(Y =vr=

Ftnd,

t



.\1.].','-

?' (a) Let tbe density fttnction of the raddom v8[iable Y be given by

l--4-"- *I(r,<1,
l(r,) = { 

tr(l+Y',
l0 otherris€.(

i. Find the distribution firnction.

n. ridsff).
(b) A furctiou that ir sometimrs assoclated with cotrtturuous uoDn€ga.

rive random vsrisbles i! th€ fs ure rste(u hazard rate) fuDction.

Thb ir defined by

-/+\ - 
J \'!,'

'\".' - I - tr'lflr
for a density'fuctio! l(t) witb corresponding distribution func-

tion ,'(t). ff v€ thinl of the rendom udable ia question as the

length of life of a component' r(t) tu proportionsl to the probabil'

ity offailure ir a s!!8[ interval st time t, Siven tbat the component

. ha8 survived up to tiee ,.

i. Show tbat for aE exponetrial density ftnction, r(t) is con-

Btant. 
,

ii. $how tbat fot a Weibull density fimction

f @ ='|u^-"-*,r", 0S?<oo, a,rD>0

r(t) ir an imreasing functiod of I for tn > 1.

g,
la) Defni type I and type II error.

tbr Jones potticsl poll fl = 16 Yotes art sampled. We with to

i€st Il0 : p = 0.5 agalmt the alteraative I4 : ? = 0'3' The test

statistic i3 xl, the.nurober of sampled votee favoring Jonea.

If we select { y ; y < 2} ao tbe critical region' cslclrlste,

5



J

i. TVpc I error

ii. TYpe lI enor

{b) A random ss4ple Xt,Xz,, .. , Xn isrobtsiled fron a diliribuiion

witb pmb8biliry density fuction,
pa,.a-1.-8.

f/3l:P--:=--:-: 0<r<€
l'(a)

Where a and p are u*mwn parancters, lstimate a ,!d p by

uring the nethod of momeds.


