OCTOBER 2011 U/ID 4733/JAE

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

Each questions carries 2 marks.

1. Show that the probability of impossible event is
zZero.

srgglwnnm Hlspaiern Hlapsse | LFH WD erears smerll.

2. Given that f(x) = k(éj , (x = 0,1,2,3), 1Is a
probability distribution of the random variable X .
Find the value of %.
@ goeumily wrdl  X-ear  Hlspsseyl LTl

f(x) = k(%} : (x = 0,1,2,3) erands CarThdsiLl (HeTerg,

crefled & -eim S smevrs.

3.  Define moment.
ellev&(E euanyuwimy.

4. Find the value of r(X,Y) if X and Y are
independent random variables.
X Y gdwuer gmiupp gweumliliny wrlser erefled
r(X, Y) 601 LoGILIL| STeuTs.



10.

Find the mgf of the uniform distribution.
&ymer ueueden mgf m& sres.

Given X 1is a Poisson variate with £ (X 2) =6. Find
E(X).

X -g@m umlevrer T WOHOID E(X2)=6 erafled
E(X)gé;a;rr@fm;.

Define unbiased estimator.

G pESwdm wHUIT(H eTeneuanil euenFuim).

Define Likelihood function.

HlEPSSEHS FTTEHL GUEnTWI).

State Neyman-Pearson lemma.

Qper-Swirsen CaHmSMmS 6T(LHS)Is.

Define Type I and Type II errors.

P s LOMID Qe md eumsll Yenpsamar

euETIMI.
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(a)

(b)

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

State and prove Bayes theorem. The contents
of urns I, IT and III are as follows :

1 white, 2 black and 3 red balls,
2 white, 1 black and 1 red balls, and
4 white, 5 black and 3 red balls.

One urn is chosen at random and two balls
drawn from it. They happen to be white and
red. What is the probability that they come
from urns I, IT or III?

Find the mgf of Binomial distribution.
Cuietlen Cappses erpd Hlmes.

sover I, II wpmid IIlé o drer Qum@plsdr
Getmeu(momm.

1 Qeuerener, 2 Uy wHmib 3 sl LBSSeT,

2 Qeuerener, 1 gl wHmbd 1 Hsiy ubgiser,
LOHMILD

4 Geudtener, 5 spLIL| HMID 3 SlHLIL| LIBISET.
gweumiiy wpevpuiler Qgfey GeliwliulL e

soaldmbg @@ ubgisar (OB S emmen.
Sleneu CauaTener oMb Sl ubsns sewer I, 11

sveg I Nmbg eumeugnatear Hlapsse]
GTGITGOT?

rmILIL0 ureuelen eflewd@s Ggrens ApLg&Ehn

FITITL| STE0TS.

Or
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(©
(d)

()

(b)

State and prove the multiplication theorem
on expectation.

If ¢ 1s any positive real number, show that

the function defined by p(x) =e™! (1 -e )x N

can represent a probability function of a
random variable X assuming the values
1,2,3-- . Find E(X) and var(X) of the
distribution.

agliiunissellan Qum&Ese Cspmsans er(ps
Hmays.

t (T Wens OLow1 Gl wsesor eraufled
plx)=e (1 -e )1_1 A UETUMSSIUL L
gy 1, 2, 3--- yHw whliysemer Gamem(Herer
gweumiiy wrdl X e Hlaspsse] &rrrrl_lrraa @Q\®s
orand smenrldl. @UiLipeueden K X LHMILD Var&
Y FUehens Srems.

If X is a random variable with characteristic
function q)X(t), and if 4, = E(X ’") exists then
show that

t)
0" s
ot”

i, = (=)

£=0
Find the density function f (x) corresponding
to the characteristic function

NS HES!
‘”(t)'{o NS
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&)

(©
(d)
(@)
(F)
()

(b)

%((t) eragl X erepid Fweumiiiy  wrdlufler
Apliyg sy wHmid 4, = E(X’) erasfled

o
M, = (— i)r - eTEv& Smenrial.
ot -
B 1=l . ff =1
‘”(t)'{o 1

eremm Slpligg smry Qaram oL Tg5ls grmianen
ST,

Or
Find the limits of correlation coefficient.
State and prove Chebychev’s inequality.
L (Hmes Q& peilan T SEMETE HTeuTs.
Qe96seu swailamaeanw er(pdl Hlmie|s.

If X has an exponential distribution, then
show that for every constant a =0,

P(Y<x/X2a)=P(X <x), where Y =X -a.
Derive Poisson distribution as a limiting case
of Binomial distribution.

X eerug AQE®SL LTeld Csmet(Hererg
eratled , gpauGleum(m Pl a = 0 -HE L,
P(Y<x/X=2a)=P(X <x), (Y =X - a aafle)

6T6uTd SHmesortdl.

Lmi&eor LITeUE6) (R L Lireuedlest
eTeanalane eUansLILITE (el
Or

5 U/ID 4733/JAE



14.

(©

(d)

()

(b)

In a normal distribution, find the recurrence
relation for the even order moments about
mean. Also, show that the odd order
moments about mean are zero.

Derive Chi-square distribution.

@uerugeucien syreflepwits QUTMISSH G T enL
aflns  les@seEpssrar  Sdraure| 2 mameud
HTHTS. Cogib Framfenwil QuTmSs

enepalflans ellasEsaer LFswb erend sranridl.
MG-6UTEHEH LITeUena S(Hadl.

If X,, X,,---,X, are random observations on

a Bernoullic variate X taking the value
1 with probability p and the value 0 with

probability (1- p) , show that

2% (1—&J is a consistent estimate of
n n
p(1-p).

Let x;,x,,---,x, be a random sample from
N (/_1, 02) population. Find sufficient

estimators for 4 and o?.
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(d)

@@ FmoiL wom X 1 eumy
sanLpludlejsar X, X,,--, X, @ees wdiy
1-g Blapsse) p 2 Laybd wIlly 0-5 Hlapssey
(1 - p) 2 L gild T(h&ElaTmen. eTenfleb

2% (1 - inJ GTEITLIG) p(l - p) &0t
n n

6266 6D LD ETET| ETE(Th 6TES STL_(h .

N(/J, 02) @arg Ger@duler eumilig sam)
X,,%9, X, crafled 4 wpmd 0° @pduieipbler
Gumgiorer LS L aTeneuemnuis STas.

Or

Let x,, x5,---x, be a random sample from a
uniform population on [0, 9]. Find a
sufficient estimator for 4.

n

Show that X = Z£ in a random sampling
i=1 1

1 exp| -2 |, 0<x <o
from f(x, 6) =18 T\ @)
0, otherwise
Where 0<@<w,is an MVB estimator of &
62

and has variance —.
n
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(@)

(F)

[0, 3]6'1) &rmen QeansQsm@Hulen eumilig gam
Xq, X9yt X erasfled 6 e Cungjomer

n

LSS L eTenouan s Sress.

0<f <o crasfled

0 whpameisafe

6 -Omhg QuODLILL L UMILILSEHEE X:Z&

=1

eremiigy e MVB Sl L eteneu erens smeaidl. @)ge

2

LIHUTL L eTEneU — 6Tand SmeurLdl.

()

(b)

n

Show that for n attributes A, 4,,---,A

(4, Ay, Ay A,) 2 (A,)+(4,)+ (4,)+--,
(4,)-(-1) N

n

n

where N 1s the total number of
observations.

800 candidates of both sexes appeared at an
examination. The boys outnumbered the
girls by 15% of the total. The number of
candidates who passed exceed the number
failed by 480. Equal number of boys and girls
failed in the examination. Prepare a 2 x2
table and find the coefficient of association.
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(©

(d)

Qursgs udlejsaiean eamamiléms N wHMID

AL Ay, A, S Fluer n ueTLSET  eTend
Q& mesr ()
(ApA2,A3'“An)2(A1)+(A2)+(A3)+""

(4,)-(-1) ¥
GTENS SmaTLyl.
om Csreild @ muralarsdadmbg 800 puTsEr
uml@  Guppert. <amsar  Cueamsmer 6l
QrggsHE e 15% 9SFs O\(BHSTT.
CorafluypComilen eratmeniisens Comeveiluien,HEsmeny
efl 480 =flsd. yamsEpDd CUETHEHD &b
cTemTewtlSHEnsudled Camevetl S|EDL_BSEIT.
@dlamng 2 X2 Csreyl uliquied gwrfgs

GenanTiiL| ClE(peneld STeTs.

Or

Let p be the probability that a coin will fall
head in a single toss in order to test

Ho:p=% against Hl:p=%. The coin 1s

tossed 5 times and H, is rejected if more

than 3 heads are obtained. Find the
probability of type I error and power of the
test.

Examine whether a best critical region exist
for testing the null hypothesis H,:0=6,
against the alternative hypothesis H, : > g,
for the parameter 6 of the distribution

f(x, H)=i 1<sx <o,

(o)

9 U/ID 4733/JAE



1 . 3 .
(@) Ho:p=§ CTETLIENS Hl:p=Z—g)@ TS

Cemdlss e BrewTwd &GerLiLhoCung see
ol Hlspsse] p erens. Brawwd 5 penm
e LUl (h 3-n@ CuGe gamoelpnsred H,
BlrrsfasubGdng. euans I Gempssrar Hlapsse,
wHmibd CarsameansSmer < &weuHaDd: SHTams.

0 -amou ojere|(Heunss GlETe (Herer

1+6

(x + 9)2 ’

et  Ugeuaus@ H,:0=6, eerm @emenio
ahCarener H, : 8> 6, erenp wrpm er(GCamaner
GCendlas Spbs Siorern L@dH o drersm erem
LMTée.

1<x<o0

f(x, 6)=
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