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Question paper specifi c instructions
cr{ r, d ffrq frR're et-ditr

i. This paper is divided into two Sections, Section-A and Section-B.

t qsEH d rid fr fu{kd t €'s. r o{tr ris. s

ii. Each Section contains four (4) questions.

c-&6rEisRqatr

iii. Candidate has to attempt five questions in all.

qtairff a] qiq ufr ol st-r frs+ t r

iv. Question Nos. 1 and 5 are compulsory and out of the remaining, THREE questions are to be

attempted choosing at least ONE question from each Section.

crr {isr 1 ei{ s 3rfrild t .rfu s}s c* fr t frrd fic sr strr frs{r e, tr&6 r{s t \1*- q}r +J 6m

or+tr

v. Word limit in questions, where specilied, should be adhered to.

sfr i {r€ frcr, qdfrfiEs t o.r oq.wur fs'w ura ilftq'

vi. The number of marks carried by a question/part is indicated against it.

q&o ss {Fr } ldq Frrd 3io ts-sb srci fts rs tr

vii. Questions are printed in English & Hindi languages. ln case of any ambiguity in translation of any

question, English version shall be treated as final.

q-&6 sr{ ft d s{tr ei}fr fi qrqrsi fr ow t r ufr b eqerc C fr rS ersro o1 Rlft d
rii-S v(.+ToT al A e{frc cnr qrgrn 

r
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sEcfloN A (GIug- A)

Q l.Write answers of the following questions.

ftsfrfud C t q-&6 ol rilerq B-fi frfuq

1(al. Let X1, X, be a random sample of size 2 from N(0,1). Obtain P[X1'?+ Xr'?>2]. (81

x1, x, scE N(0,1) t sfliFR 2 iFIqr€Btr'qftE{t d ptx,'. xr'z>21 6tqn{rdolfrgt

1(b!, A die was cast independently for 120 times and the following table shows the results

goqr$ol rzosRedzsqts-srqiqqftgftkdqftolrcqrqEqr (81

Spots up

rt{qr €sr

1 2 3 4 5 6

Frequency

EIitrR-dI

b 20 20 20 20 40-b

The hypothesis Ho: die is unbiased; is tested and re.iected at the level of significance 0.025.

Find the value of b.

* o.orr & ql{E-dr kR Tt ro qkaq+ cisr GfiFffd a d er$+rt fuqr wr t
6sqq6vr6dfrgr

1(c). Let XLXr,..., Xn be a random sample of size n from the distribution having p.d.f. (81

x1,x,,...,x"frgFRiIdqrfuqidrq{dFf,{srdsqEts{rmrn6rqrEBf, cR-{sf B:

r6e1= 
" 
("-*** 

"- "ft), -- < r < o,-o < 0 < o

Find an unbiased estimator of e.

A o ol sfrFr{d .ri6-tr6' 66 dBq r

1(d). Consider three independent random variables, Y1 Y2 and Y3, having common variance o2 and

expectations E(Y1)= E(Y.)= pr+p, and E(Y2)= pr+lr.. Determine the condition of estimability of the
parametric function l'p = 1rr, * l"t!. + lzy.. Obtain the expression for the normal equations.

frrsfrrqr€fu"6{r, yr, y, .l{tryrqtfa-qtrot,fu+ot\roqrrFrq-tnurd sttru-s[{rrfl,)= egr=
p,+p3 ottt eg.;=p,*u, ttMEo qrqnl'g =lrsr+ Lp, + t,p"+luio-o-fiu6+olvdBqkaotr
q-qrqrqqffi&frqaiw.r1ft crqiFtt (E



1(e). The following table gives the yield (kg per plot) of three varieties A, B and C of wheat, obtained
with four different kinds of fertilizer5 Fr, F., F3 ard Fa. (8)

fu atfuot qn srcq g6rt t sffi rr, F:, Fs 3tr F. il qTq srq n-( o1 fra fid e, s Bilr c el sqq
fr;dqfrEfeq{ffr tr

Fertilizer [3d1iD) wheat variety (t[ fi fi[-g;

B c

Fr 8 3 7

F. 10 4 8

F? 6 5 6

F4 8 4 7

For testing the null hypothesis of equality in the average yields of the three varieties of wheat and

four fertilizers are equally effective, construct the ANOVA table. Also, provide the inference about
the resultant table.

i-d al fi -{ E d ft1 s}so sqq fr qqn-dr .rtr sR sdTm qcn Fq t uqffi t a1 {q qfaf,dnr ET
qfrffoT Eti b fds, ANovA drftor ia Mq of r qfirunfr afe-or b qt fr M f ? I

q 2. Write answers of the following questions.

ffifucqfrtstr{frRs

2(a). Let X1Xr,X3 be a random sample of size 3 from the distribution having p.d.f. (1ol

x,, x,, x, ffifud srfurdr E{€ E-f,{ srd scD t 3{r6R E ol qaB-o qM B:

,,,r-fse-tu,4x>ot 0. otlerwise

Obtain the moment generating function of Y=min{ X1,Xr,X3}. Also, find the variance of Y.

d y=min{ Xr,Xz,Xr} 6r enq:f v+o ur< urw dftgt v otngtq f ffioq r
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2(bl, Let Y1<Yr<Y3<Y4 be the order statistic corresponding to a random sample of size 4 from a

distribution with p.d.f. (lsl

yrd,<y3<y4 RflftBtt clfum-dl Fr€ s6{ srfr qcE t qroR + t qreBo gM } ttrd E'ft-d

sMqe,
rGB)= 

F "'i,ii-l*o""o
The hypothesis Ho: e=l is rejected against H1: er1 if y4< 0.5 or > 1 (y+ being the observed value of

YJ. tet K(g), e>o be the power function of the test. Obtain the value of {K(1.5}/K(0.5}}.

sk6-q{t Ho: e = 1 al qko-iq{ H, e* r } fa-aa sr$on fru q61 ft qq ro < o.s qI > t t t vo ot

iffiar{rcy. tt qrfl K(0), o>0 {sqtqqor qlfr s6r, tfr {K(1.s)/K(o.s) iFIcFIffi alBqt

2(c). Define ancillary statistic along with its uses' Let Xr, Xz be a random sample of size 2 from a

distribution with p.d.f. as under [151

rorq-o qMq a1{s} sqftr sRd qfu{rfud olBq t cr+ x,, x, ftgldfud crE-6-fl qra qtq qrd
qcE t o{ffi'R z 6l qrefuo cM t:

filV,)= {e'o-'"-! Y'*' o' o> o

[ 0. otftcrrrise

Show that r = ffi=,,) is an ancillary statistic.

ftsrgq tu' r = ffi ) vo vor-o qMq t t

Q 3. Write answers of the following questions.

ffitr-awilSsrtftRs

3(a). Let -1 and 1 be two random observations from N(e,o), 0+0. obtain the maximum likelihood

estimate ofe. (101

crcl -1 ,r{tt 1, N(o,o), e*o ifrgtrscEfus'iqurttd e ot otf+-cqrirn-q qioeotnolfrqt

3(b). Define Wishart (Wp) distribution alonB with its important uses and Properties.

lf two Wishart distributions Mr-wp(f,nr) andtl2-wrc,u, are independent then,

show that U! + l.{2 -Wp(E,nr +r:). (15}

M fwpl rie< +i qftqrft -d Et r qfr ql ffi der s,-rvr(!, Dt) 3lk r,r?-wpG. 
";r 

e,ia f,

fr Eqftfu- n, *n1-wr(x'41 +n2) |

f-



3(c). Differentiate between cluster and stratified random sampling. Prove that in cluster sampling with
equal cluster size M, the relative efficiency with respect to SRSWOR in terms of intraclass
correlation coefficient p is given by nr = [r + 6 - r)p]-l. What is that value(s] of p for which cluster
sampling is more efficient than SRSWOR? (3+10+2=t5l

T6 3itwfrfa qEfu"on{lmrur+fiqsid{drfugof fuqcng6 on-on r'a or&go
aq{r6{ursir,siiltroqfiqsfiiiiE{uli-fp}ri+ffrsnswon,}frqsriqfq&ra RE=[1 +(H-1)p]-t

? t p or q6 qn Hr fr ffi loq T€ TqlIo-{uT, snswon t o{k{ g,qm tr

, Q 4. Write answers of the following questions

I f+sFdRdqfrbsf,{frfrq

I C("). Show that the expression of sample size n for SRSWOR is given by

snswon & ftg q{r cron n ol ffikasrFrqft E{t{

(10)

" ={i * €)"}-',
where,E=txSE(r),t=valueoftstatistic,s=estimateofSandN=populationsize.

s-61, t =tcffiqolqra, s = s 6-I s{i6frdc6 3lF N= sqp ot enontt

4(b!. Explain the concept of main effect and interactions with the help of 22 factorial experiments.
Also explain the concept of balanced confounding in factorial experiments. (5+9=15)

z' qrfu6 qffi +t sorror t gq qqn slr eid,fr-qr qqrE o1 snqnw +l rqg of r qrfuf,

cqlil fr qgfud rirrc al erffrrufi o1 f sq$r$q I

4(c). A Common aim across several multivariate analysis methods is dimension reduction. (5+5+5=151

State the unique aim for each of the following analytical technique

6€ {il{fu lffiqq qgffi fr \rr qrqrq stqq snqm fr o-ff or+ B r ffi fuo ffi q0Tr€-6 d-+-ffi
fr t q-eo. b fdq srtrftq st{q' qdrrE I

(i) Principal component Analysis/ qg€ Ea6 EqAquf

(ii) Factor Analysis/ iFr{fi fr{frqul

(iii) canonlcal Analysis/ ftFofr{aqq
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sEcnoN B (Glug- B)

q 5. Write answers of the following questions.

ffifur fr t c-&6 o.r *ifkq s-t-t ftfrs

5(a), Let the demand of a certain item during a day be defined by the distribution as under:

frffiaqotcitolqrd-m-dlr{€Fm{ftF{dB: (2+3+3=8}

f( 0) = f0.1 if 0<E< 10( 0 ilx> 10

The demand is assumed to occur with a uniform pattern during the whole day. Let the unit
carrying cost of the item in inventory be 1 0.5 per day and unit shortage cost be { 4.5 per

day. lf I 0.5 be the purchasing cost per unit, determine the optimum level of the inventory.

qm fu frr w qirr \r+-sqrq r-dfi t r qo-sn fr C6' {q el rs} o1 o1ro r o. s chfur B ertr orr{rq

{Fr r 4.s uhfu{ t r ufr ufr aq mu Ae r o s d d qtrsnq tE siB-d R{ Trd olfrq r

5(b!. Consider the following transition probability matrix of a Markov chain having three states
1,2 and 3: (81

fic sr+eflri r, z sltr: srdcr+Ts 6roror€mrorurfuoor el-q6frracf,

/0.1 A 0.4\
p = lo.o o.z o.z I

\o.r o.+ p,,/

Obtain the values of (i) p1 ond n, (ii)pli], and (iii)p,fft.

(i) a qn. (ii) p,[it, *< tiiit p]l ] cH{rdfr1fug I

5(c). What is exponential lifetime model? Discuss the statements of its important characterization
properties. (8)

q-*qldi61 d-ffid-rd qfrcH Er ddr tz qs+1 ygs er$fr 1{' ffi v-61s1 5 -* +1 +qf olfu q 
t

5(dl. Describe the (a) Graphical method (b) method of semi average (c) method of least squares (d)

method of moving averages for measuring the trend component in a time series. State the merits
and demerits of the method of least squares for trend measurement. (8)

ffi usa ft 6O,al ents trfr (b) ord mq frlq tcl q,rdc drf frlq s (d) q{ rnsq frlq iF'r ffi 61'

rqR cTT{ } frq qrdq arf EfU } y sir dq con{ r
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5(e). Calculate the Crude and Standardized death rates for the following data:

ffidRd q@ + frq q-{tRd si{ qrrotfd qq <t +t wr+ oit:

Age group

eirged

Population(in '000)

qa$sqr 1gg9 C)

Number of deaths

Edol+1€sr

Standard age distributions per 1000

cm+tfd rrqdfiqfr tooo

0-9 24 400 220

70-24 35 110 300

25-44 37 225 290

45-64 20 350 L50

>65 5 410 50

Q 6. Write answers of the following questions.

ffifuoc,lif &ts-rrftRc

6(al. Clearly differentiate between truncation and censoring. Also, obtain the likelihood equations in

case oftype l censoring. {5+5=10}

icq qii or+itrr } 
"qq 

sim sg alfrg I u-on r h er+iw fu €ur*ar s{-orw fi uTq alfrq I

5(bl. Control chart for f and R are maintained for an important quality characteristic with sample size

n=5..F and R are computed for each sample. Results obtained after 25 samples are Eilrxl=37.5499

and Xi!.n,=a.tgo2. l7.s+7.s=1s)

\16 ERrE Iurdr s{Fffierur fu s{TmR s }. qffi qr rnErkd x s R €fud ergfEn fr;t rrg f, | c-&€

ufr<{ trE x u * * s{ft-6-cn fu-qr qqr t I zs qF-fltr b ur<t< mR( qftqrq Hq
gg: f,=r& =37.6400 ofu 53,n, =3.1 3s2

(i) Compute the central line and control limits for x and R charts.

I E R {iffi td at*qlsr stt{ ft{-rq Scteil +1 qum +1BS I

(ii) Assuming both charts exhibit control, estimate the process mean and standard deviation.

q6 rni gq fu. <tn €Ez frqfl r e1 aff A f q-6-c crq qii qr+o E-+fl{ 6r cr6f,{ o1fr s I

(Givenrfrm {: D3=0, Da=2.114, 42=o.577, dr=1.llg:.l
7
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6(c). Using (i) graphical method, and (ii) M-technique, solve the following LPP

o furfrI} 3{tr (ii) M -ftEgRlfrgtfudtfrqrr+sq-gtalswalBq, (7.s+7's=1s}

Minimize z=12x+2oy; subject to 3x+4y > 50, 7x+12y > 120 and x, y ) 0

TIfrq z= 1 2x+ 2Oy; Eiiffu 3x+4y > 50,7x+12y > 120iBlIx, y > 0

q 7. Write answers of the following questions'

ffiEcsfr&Tflfrfus

7(a), Give the physical interpretation of a saddle point. Find the range of values for p and q that will

render the cell (2,2) as a saddle point in the Eame with the following pay-off matrix:

qfl M Gt-E a1 fift -o, qrqr olBq | ffi Ra Uq-dn 3{r{6 Era €-d fr p a q } rnfr b ulrct es
roncrqdfuqoliEffF (2,2) gf,qilMfifrgclvrq: (s+s=101

elayer B/ fuor$ e

ll q u\
Player A /fuflr$ A Ip 5 rO

\6 2 3)

7(b). Describe the present official statistical system in lndia relatinB to population and agriculture.

Mention the name of various official agencies and their important publications responsible for

data collection on agriculture and forestry sector. (10+5=15!

qrd fr qfl isr qi TB t {-dEd s.6cq 3{rffi6 siffi qund s r sfi 6't I Efr 3tk Erfffi a-'
qr 3-dr {i96 } fr s fii+qn fr Frz snfuorlro qGmd oilr B-46 q6-dtgf rorqrfr } iIc 61 g-dq Et t

7(c), Discuss the conditions under which factor analysis should be used in psychometry'

Also, give a few misuses of it. (10+5=15)

s-r qrd o1 qqf offi s qs 6 rcs' mqq Er qft I {itrft fr foqt qr+ qGs 
I

qqt'grd3qmfiolrfrrqf ottuql

8



q 8, Write answers of the following questions.

ftsftfudqfl]bB-nrfrRs

8lal. lfthe ratio between Laspeyre's and Paasche's index numbers is 28:27, find the missing number
in the following table: (10)

qR 6rdq{ Gi{ cr+ & {s"si+' risuil } fiq 6r eErtrd zu, ze t,
dffifud drFfior fr Ew Sur x 6 olfuq,

Commodity/ {{d Base yearl 3lTttR E{ Current yearl ilrEq{

Price,/ {iq Qu a ntity/ qrrl Price/F Quantity/ CrrI

A L 10 2 5

B I 5 x 2

8(b).Discusstheadvantagesandapplicationsofthelifetable.Describevariouscolumnsofthe,
complete life table with their interpretations.

fiar66-6*oirorgcffi qr{qf otrrWfiaroncor&'ft trxqntrora-++tqrsqroil
sR-dqohott (s+10=ts)

8(cl. What are the various methods of calculating reliability in psychometry
Discuss any one of them in detail. (5+10=151

q-nft ft fr E{s-frTdr d qor+ t. fr EE tftqi er tz fr ffi \16 6l tren t sof{ alft q r
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