OCTOBER 2013 U/ID 4733/JAE

Time : Three hours Maximum : 100 marks
PART A — (10 x 2 = 20 marks)
Answer ALL questions.
Each question carries 2 marks.

1.  Define independent events.

FTTUDHM HlEHDe|SET — uanTwim).

2. If X and Y are independent random variables with means 10
and 20, variances 2 and 3 respectively, find the variance of
3X +4Y .

X womb Y du smiupn Crewrb wrhlseflen syrafl wdliyser
panGu 10 wpmibd 20, afés ellevssniger wWapCGw 2 wHmibd 3 erefle,
3X + 4Y -6 UGS e0&ESLD HTeTs.

3.  Write an equation involving random variables
X and Y with correlation coefficient 1.

L Omeys Caup 1 2 dmer gweumiiy wrdlser X, Y ydueinans
QamanT(heTer FOGTLIM(H cT(LPGIS.

4, Define cumulants.
G@ALCLmSsSE aner cuanTuwim.
5. Find the mean of uniform variate.

Ermen orMluder symefepwis Srers.

6. Find E(X) given P(X =7)=q"p; r=0,1,2,...

PX=r)=q"p;r=0,12,... aaflled E(X) 5 snems.

7. Define consistent estimator.

GREUGGNLDW|ETET D ETENEUGH U GUED UM

8. A random sample (x,,x,,x;,%,,%5) of size 5 is drawn from a
normal population with unknown mean g Verify that
X, txy, txg tx, +x;

T, = 5 is an unbiased estimator of 4.




10.

11.

<atey 5 Qamaml soeumiiys sm (x,, x5, %5,%,,%5) Gsflung
gyragfl U 2eLw Cpiew @astsrt@duledmbg O&sLOS D).
X, tx, v, tx, tx;
5
SIOTEEUWIT GTEE &FMLIMT&EHELD.

eraflleo T) = eremig  M-an  bppESwmnm

Define power of the test.

Cangenerns $menem cuanyuim.

Define critical region.

e LgHenw cuenywimy.
PART B — (5 x 16 = 80 marks)
Answer ALL questions.
Each question carries 16 marks.

(a) State and prove addition theorem on expectation.
(b) Given: f(x,y)=e ") 0<x<w, 0<y<ow. Are X and
Y independent?
Find :
i P(X >1)
() PX<Y/X<2Y)
(i) Pl<X+Y<2)
(@) erdlmuniiy sal L Cosnméens er(pd Hlime,s.
(<) flx,y)=e ™ 0<x <o, 0<y<w eans.
X womd Y gerenmCwimetm smymsma@Lwom?
i P(X >1)
() P(X<Y/X <2Y)
(i) Pl<X+Y<2)
< HWIGUDHEME SRS
Or

(¢) Find the moments y,, y,, 1, of Binomial distribution.

(d) Let X and Y be two random variables having finite
means. Prove that

i)  E[Min(X,Y)] < Min[E(X), E(Y)]
(i) E[Max (X,Y)] = Max [E(X), E(Y)].

2 U/ID 4733/JAE



12.

(a)

(b)

(©

(d)

(@)

FOOILUL UTeI@ISE My, Uy, Uy S Hdrus Spersemens
SITEHTS.

X, Y opdlwer pgem spreflser Gameanr #oeumiiii] wrblser
eT6ss. Llemel(melareuhenm Hlmies.

)  E[Min(X,Y)] < Min[E(X), E(Y)]
() E[Max(X,Y)] = Max [E(X), E(Y)].

For a distribution, the cumulants are given by
K, =n{(r —1)},n > 0. Find the characteristics function.

The joint pdf of two random variables X and Y is given by

1

flx,y) =< 4a?
0 elsewhere

[1 + xy (x2 —yQ)], x| < a,]y| € a@,a >0

Find the characteristics functionof Z = X +Y .
@ ureaueler Gealumeshissr K, = n{(r —1)},n > 0 eafle,
SoliLF FTTL STewTs.
X, Y <dlu speuriliy wrilseais @eameant Hlaspsse] L T55F
FMITLY

1

f(x,5) = 1 4a*
0 UpuEdsatie

[1 + Xy (x2 —yg)], |x| < |y <a,a>0

erafled Z = X + Y e Apliyé emiy smevrs.

Or

Show that the correlation coefficient is independent of
change of scale and origin.

A symmetric die is thrown 600 times. Use Chebychev’s
inequality to find the lower bound for the probability of
getting 80 to 120 sixes.

QaTLTLE C&(1p i@ HMID S epWD FTITSS) eTems smewrdl.

@@ gw&frmar  uswLssTL 600 wevn erdHluliLBEDg.
Qe950g6u soaflarenwanwit nwearL®sd, 800 mng 120 wpenm
6 QumieugpaTern Hlapsseiern SLpeurbL] STems.
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13.

(a)

(b)

(©

(d)

(F)

Find the mgf of Binomial distribution B(n, p). Hence find
the distribution of X +Y given X ~ B(n,,p) and
Y ~ B(n,, p) and X,Y are independent.

If X,,X,,...X, are independent random variables, X,

having an exponential distribution with parameter
6.,(i =1,2,...,n) then show that Z = min (X,, X,,... X,)

has exponential distribution with parameter z 0. .
i=1

FHoLyl urele B(n, p)ar Amuns Hmer o meund@o eniden
sraws. X ~ B(n,,p), Y ~ B(n,,p), X,Y geempCurem
smyrsanel erafled X + Y &1 Lifeuanand Srenrs.

X, X,,... X, gdwuer gaepOuream FTpmg  FoeUTUIL
wrilser X, eeaug 6, =1,2,...,n) oemeyny Gemar
SAHEGL Lreue erafller Z = min (X, X,,... X)) aewug ZHL»

i=1
Q& mesTL SAHSG LITEUCD GTETS SHITEHTS.

Or
For the 2 x 2 table,
alb
c|d

Prove that chi-square test of independence gives
2 _ N(ad - bc)?
(@a+c)(b+d)(a+0d)(c+d)

X , N=a+b+c+d.

Derive student’s t-distribution.

al|b
c|d

6Temm 2 X 2 i L GUENEmTES; endeuUés sTImlmLLgDaTen Camgeanet
2
? = Nlad = b) , N=a+b+c+d aar
(a+c)(b+d)(a+b)(c+d)
Bpieys.

evBLer t-LiFeualena smedl.
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14.

15.

(a)
(b)

(c)

(d)

(a)

(b)

State and prove Rao-Cramer inequality.
Obtain the MVB estimator for 4 in a normal population

N(,u, 02), where ¢ is known.
preu—&lymom swaflellanw er(pd) Himie,s.
o’ Qsflub erens Qsmam( N(,LI,JQ) GTaD @wied LiFeuedler

MVB-éi wdliinS Lerencuanwits Qumis.

Or

Obtain the 100 (1 - a)% confidence intervals for the
parameters

1) 6 and

(i) o? of the normal distribution

1 1(x—9j2
expy— — , —0<x <o,
oI 2\ o

Find the maximum likelihood estimate for the parameter
A of a Poisson distribution on the basis of a sample size n.
Also find its variance.

f(x,6,0) =

N2
f(x,H,a): 1 exp —l(x HJ , —00 < x <o GG
oN2mr 2\ o

QudLITUNISGES,

1 6 wombd
G) o < Flweummler 100 (1 - )% BLOYEmS
@aen_Gaaflerws Glums.

Sleraj A Carem umigrer LFeuadmbHg QUPLILLL 1 D6rey
Qarer_ gadnE Aear BUQUE® Hlopssss wHIT L areaneu

srems. GCgb @sen Sl L 6lle&ss aUTESD STeuTs.

Given a random sample x,x,,...,x, from the distribution
with p.d.f.

f(x,0)=0e® x>0

Show that there exists no ump test for testing H, : 8 = 6,
against H, = 6 % 6,.

Let X ~ N(u,4), 4 unknown. To test H, : ¢ = -1 against
H, : =1 based on a sample of size 10 from this
population, the critical region x; + 2x, +... +10x,, =10 is
used. What is its size?
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(=)

(©

(d)

f(x,8) = 0e™® x>0 eremm BlapS56| SLTEHF g Clamam

LITeUIENL_W FLOUIMILILE Ml X1, Xg,..., X, GTEINSH.

H,:0=6,—x H, =60%G,—pdever wrppres GCamewr
Camdlés ump Cangeanen @eraned eTems Smeuridl.

X ~ N(u,4), 4 Qswursg eans. @Qsa Qas0srEE Wl
QupiulL  oerey 10  Qsmeawv  sploeas  CQsmea (),
H,:u=-1g H pu=1 TE TS Candlas
x, +2x, +...+10x,, 2 10 TG Erome WIGES
LWaTUHSSUILIHS DG @)S6m j6aTe eTerme?

Or
Let X have a p.d.f of the form :
le_’”e; 0<x<0,8>0
f(x,8) =36
0, elsewhere

To test H, : 8 = 2 against H, : 8 =1, the random sample
x, x, of size 2 is used. Define the critical region :
W o ={(x;,%5): 9.5 <x;, +x,}.

Find :

(1) Power of the test

(1) Significance level of the test.

Explain the test for the mean of a normal population.

Lewo, gcxcwa>0 . .
f(x,0) =16 aranug X e Hlepsse,
0, elsewhere

SIL5Sg anm erens. Hy : 8 =2¢e H, : 6 =1 adlyns Condlés
Sjere] 2 Oamar Fweumiliysé dam X, X, uUweatu®hEng.
QU TWIMISSLILIL L ﬁerDrr@m;l WIGE]
W ={(x,,x,):9.5<x, +x,} eafléd
(1) Corgemens Fmeir
(1) Corgemamnuien SpliL ojere]

< FUehens Srems.
Que QearsdsrEgduier srreflenw Cardlse Camgeneran
clleT& @ 5.
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